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8mBabi@fnb 8566nb dggzHob Jobyfo mzabmydal gobabygob 878mga sbgmn
Lodyagdo BoMdmomgge:

20bgmn Jgaidbgds Boggb, cnogmb BaMbmman 3dmabomhmd, momgmb
domBndl gFor gogodn Bmgadizem 8y o mgEsdnbs. gb s&oRggmemgdngn
@gnbms, Hm3gmng 9bgMannm 3ogLbgdlb. dmanbmeadem, Hm3 3@ 3gbygnGma
0g3gb0 Hsnnom manbab @aygbgds. Brmgdds osd@ a3e, FmB o3 dgom-
0o gobGILEYMn gnbm 8bormgds. anmbiggmon 3993m3, Gm3 xdggb
b @30bmgdn dbmgyemamb sy3omgdmo Pbwd goobma”.

dmBgdngom 0damgde Joobgs: Mo ool ab BobobdMrmgdgmn Bystim,
Am3gmog §360b, 580560l ammalb as8baMmgdgm 3agdoma, gEuFo s
Lad gnEbammm o30bgdgdalb 3gmbg LabBommgding Loobglb — J3gacnb Joba
3nbmb; Ao Dgasgemgbsl sbrgbb magsm J3nzco 58 bogsmuGe IGmenj@ob
RoBmysmadgdoby?

23 JgBobgggedn o 3afiggmbsbyabor Nbws ImnsdFMgdmegh dods -
4a6dbob dogotin Babomagdn > owgo J3gzfio. Jooggmgde dogdelb .wmg-
©mb" Bmpgdrbh. Gs 5bmdgbas ,mgome” Bmegdamo doge?
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3gngGmdoy, @M Loddmmmyob Pbws v o3dnGrgdmmgb yaHdbab
8550 BoBoengdab — dogals wegemE” 3mblbgbagdes.

Gogm8 Ygofgad Jooggmds 3o(39> gl bobgmn ypFdbeb Bop06
6oBammgdb? ab ¢dagmgbe (36mdngFmmo 8mamgbos. mgms bm3 oMy oM-
&mmegb 3mdb mogob 30633mb, >Msdge dudab s6mggdl, ggbdy amdsLs
©0 booGmb sbBogmab 5 5o806om >yomndgdl, 3bv), GmamM(y adygnsb
Rggb3n, ggbdy 2yg6gdL, aoreob3gdb o ob ymggmmngg baygagmgbmb, oy
Jn ddomns. 3InGmdsz nGygeb JoBoggme mzebm ageygbgm. asdmogds
- ng0Bab oggbgds" mdzgmab Bs®Amdmdnbo Bbrs dmgznsdHmo. Rzgblb
3mobgBol Joformmom .gma8nbs” 3ggns. Joormm 96580 mge ym3o-
rrogagb bobynbe o gmdge: NpEE-965", .@g@e-dmdn”, ,ama-376gds”,
w@9-30B5", gme-gomogn” s 5.8. 0By Jommggmabamgnb mgmss, Azgb
bemd 30Babogob mbgmnmgdn s M3nFHmabaast Lum3medgnmydn gofo,
d39360(3 bmd 3nbab, 56y mgEb 306G33ms. InBabogobzg dmBgmamn @
A3 Josgergmo ©geab — 3nBab Boomdn, Lawsy ©yEm 656GIMBMBL ©s
3ydmndgdlb obyE mgabmb.

dagafo sagdmeans onbabogsb (BnBnbogsb), BmBgmng Brnstns M-
3560 o sFomMasbmen BagFhogdnm. mgnbabamgnb mabab Jaggtin 396g-
3fngn ofMge, GmIgmn(g BnmoMns 3nbgRormm®o BagomngMgdgdom, obv 08
bagzgde sFnm, GmImansg 3obo 3nBab Baomnmob jggdogms s 53Bnggdres
Bogmgb — g®dbab 889396L. S8rgbom, magymydnmmn yuGdgbo wdFmbrgds
0d I35 3mb, GmImorobay BoGdmndgs, by 3mbgding Lobynbl, Lo-
(3 9ob, sbaem ;gnbgdGnmdadn aoGmabsbmb, sdgb dmbgdcagn InFmdgdan
35630m0Mgd0bo o LFHnEyMmBabomgb.

d3a3fab a0bbbob go8n oMnb JnMggme asbomgdn nd moe bangyd-
emmgdnb 3g(36mdabs, J3gatnb Boomdn mBMonb a9635dwmgdnc GmI >Mabs
Radgdaemn. J3gacnb asbbbs 80083gdmagn, Imenmmnbom smbaglg Linmab-
3783300 @ @YY3eBysfn gs3ns. dogenb 93 Lemnsregb yagmaby dy@or
35306 dg30aMdbmdon, Gim(gs Bagbgesger Jgg3cnlb ety dmdmast 3083085
©30bmb Broymdemydadn Sgmey wgmnb 839MYdy 398afn domaoc Adnbofy 3abs
Eoydmobmdsb — J3ga6nb mgabmb, bmmm Gm@goe godbngb aoggLnb-
RO3M, IP3nahdbmdm oy mobrsmebmdam GmamEG amgndgdb gb mgmonée
booby > byembyMbarmgdob a3o@Mdggab, gbsb bnadmgabgdnm gbomdynbgdos
5 R3gbb ammgdb kg Ma363mnemn LobsMumon s3bgdl.



Bmao Mad BaAbymnpab

93963b3bgma mAsbe Bgmo Bmngzegh oMegMer Bgasdon@ 3gMommb
JoFogme  GMmegogme  Jam@afioh 03bmBeMgdobs ©> 03567360l
gombodFnbom. gb m3aMggmgb ymgmabs 3ggbm gobab JoGormm x0dgdb,
Sforngage bamgnby FaGgomb — J3036b @ @gnbeb @aygbadab gdggangb
GFsmagnyee Babb.

RO gngg XIX baggnbob 20-n6n Bmgdnesb nmgdb bamaggb Jagaab
03bmGafgdol Ggbmgbgns. 1826 Bgmb 3. 3983 (7), Gmdgmdsy JoMaom
3gobbogmo spanmmdBngn JoMmdgdn @ bmeymab dgmMbgmdab @s6533-
©Am3g droamdagmds, BgMms: .Ampgbag 3 dbaMmgdn 3nbsmdmgdgmgds
3°630m06gds, Gmegbag bbgomabbzaggsfn jobGem Bgngemgds J3ozeo-
o0 @ Gnggde, Gmpgbag o] 36mdome aobmgds dmomgdab b3agds mo
30bab  3oMad ogghgdnb g3Gm3pmmn Bgbgde dg8mgs LagsGoggenmdn,
39 IFGmgnBynob Fggdemgds domash mnmn Mommgbmdab mgabm goabagbmb
dogdmBn, bonmsbag ab asmangbagbgds sbBMababb, bmmm sdgwab gmmanbs
©> 3nbo Jgbogomgdam Imadafaggdb Gmbgonlb Bsborbs m@o (303306b, bs-
33 gb m3gnbmgdn Ig(33emnd6 Fmereoggonbs o LIdgMdbgmalb MmgzabmgdL”.

3obob Jofornma 10dgdab, JagzFebs s 0g0bab w@oygbgdab GMomn(zn-
aen Bgb- Azgnmgdgdeb a0mJdgdnb sbame g@ode asbe@oc (36mdomn bds-
3oomob@ob a. mab(3nb @ababmgds Jobgmdn, 8abn dmammnbydab AcmagMgbo
80Dobn agm 959M63mBgdnbs SmantmdMngn Smbobmgmds, 8g3369bggdn o
89m30699%0 3obab g3dm3mn Rgndgdobs o 0306ob ©aYBgdeL g3GMImmo
Bgbgdnb, gg@m3mme bLomgnby gnGdmnb (Bmbeb JobMgdabs > R3Ggdnb)
a30Mo@gbmdadn smanmmdtng R0dgdasb o Ggdbmmmmangdomsb 3gmaein-
d0on. 3oL 3039653 IJmBrs 28 g3HmImme ggodn s Bemgmyy@dbnsba
35%0b ®0dn, Bom ImMab FqbiadmMn R0dgda, sbygg g8m@ebnmn 3Jmbros
#0Dadgemo” (Vitis Labrusca). 3. mgbge (ronmmmdms asgigonendmdamgdnbs
2anmmdMngo L3oemao %08gd0b” yuAdbabogsb @oygbgdume mgabmgdn
3qbgedmeo gobob gedgdab gMmgzam, 853603 scnBmnsbe Logdnsbmds o3
35mdarmn bL3gramabnbs MAgmgame bAMmEs. 3nb IbLEYAHns Bab-
039 bodyagdn gobob Jotormm (jobum@) %ndgdbs > Jaga@by, HmBrgdag
3magogdab 8abbagg 1846 Bgmb aodgm ,Kaekas"- 3n a08mgzgybgdgmo dn-
8mbomgosb: ,Heocnopumoe mpeumyuiecTBo KBeBpH NpeR eBpONeEACKMMY
6ouxamyu M Hanamu”. mgnbmgdab gbobad go a. egbze ByFes: .Kpome
Canepasu, ecTb Tpu Xopoluue copra 6enoro BUHOrpafa, Hasbipaembie Muoane,
Pxauurenn u Muioane. Jlyuuero 6enoro BHa BhIZENBIBAIOT HHOTAA M3 OHOTO U3
3Tux nopop suxorpana” (8). mgb(zeb Logyzgdo sAbLENMIBL J393¢d0 moy-
06930 mgnbab g3nFoggbmdal

A3 @dygbgdammeb Ygmafgdam, dsaMgmzg LogygMogel, Fdobomy-
emob, gobm@a 363560bs @y JobuyFo d(3gngabob gobab xednb yuGdbabogsb
3smomn badnbbob gdmfo mz06mgdnb @oggbgdalb gbadmgdmmdab.
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w3307 a. e2gb@3nb ©abyzbs Mdngd@ e LOAGNENEMBnb IGnB(30d-
no ngm BabobMmmgdn. 3ob 396 gn@yzoom Imofrgen b3gddg, GmBmgdag
696b brogdbgb J393%3n mgnbab oYgBgdalb Ggdbmemanab. gb o6 agm gM-
agaeme Igdombggze, oMedge gb 8mgegbs wbme ngnhboma SanmmdMage
Bgb-Ragmegdgdab Bnboomdmya 3nbobdndamargmn s dgnsfrmmn dGdmmnb
656nrmaro.

m9boabynen Igaobgdosb 50 Bemob asbgemab Jgdmga dgmMg Gab-
35 L3gEnomnbBBs dnbonen BomobBs (9) gFmazoMom Bgoxads w3sbab by
soBmygamgdde  bogomoggermmadn  8g3560bgmda-3gm3gnbymdadn  8ndnbady
8mgemgbgdn o dmnoMo 3obab Joorymn Rndgdnb o mgnbab oygbgdal
Gfongnmeme Bab-Rzgnmgdgdeb w3aMaggbmds g3Gmdmmeb dgmetigdao.
1897 Bygemb 356 obgs: ,INaBHaA 3afaya BHOBb YCTPOEHHbIX Pa3cafHMKOB
RonxHa 6Gblna 3aKN104aThCA B TOM, ¥TOGbI TOMMMO 03HAKOMNEHNUA MECTHAro Ha-
CeNeHMA ¢ yNy4ileHHbIMYM TIPMEMaMM BUHOTPaAapCTBa, GesfleHe)XXHOIO pa3fiadelo
3arPaHUYHBIX BUHOTPAMIHBIX /103, MOGYANTb MECTHBIX BUHOAENIOB 3AMEHHMTD Ny~
VMY MHOCTPAHHBIMM COPTaMM MECTHBIE M, KaK TOrAa Nonarany, rpy6ete copra...

Mocne uenaro pana HeyROBAETBOPUTENLHLIMX PE3YNbTATOR MPMMEHEHUA €B-
POMEUCKUX NPUEMOB BLIIENIKM BUHA, SAECh BUHA CTa/X MPUFOTOBIATDH IO MECT-
HoMy cniocoby ......

B KaxeTuu no ciopam noureHHaro nuoHepa Jlenia, MHOTO IeT NOTPyAMBILA-
TOCA Ha TIONpHILie TPUMeHeHUsA eBPONEUCKIX MPUEMOB BUHOAIEIUA B ITOM PaiioH,
yxe B 1846 I. 061uMpHan ama3aHCKaA AONMHHA ... 6bINO MOKPHITA BUHOTPARHBIMY
cajamH...

BopoHu0B Bbicnan clofia COTHM ThiCAY 103 3 KpbiMa Ge3nnaTHo, HO NoBYU-
AMMOMY, 3TH C OPTa 3/leCb He IPUBM/IMCD, Aa B HUX U 0COGEHHOI Hallo6HOCTH He
NPEeACTaBNANOCh B BUAY HECOMHEHHBIX NIPEBOCXOHBIX Ka4€CTB MECTHBIX COPTOB
BUHOTpafa.

JleH1|, M3y4UBIUM MECTHDBIA MOYBEHHDIA YCMOBMA W MCTILITABLU B TEYeHMuE
10 net 6one 26 MHOCTPaHHDBIX COPTOB BMHOTPaa BbiNUCaHHbIX M3 Kprima, oTaa-
eT MpeuMyLLeCTBO MECTHBIM cOpTaM — CanepaBy, 13 KOETO BLIAENBIBACTCA 3AECh
TNPEeKPacHaro Ka4ecTsa KpacHoe BUHO, NOMHOE GyKeTa M KPemocTH, u GenbiM -
Mupane, Pxaunrenn u Mujoane”

dommobds mdomengbo Jgmebgds 3nbyo Jagadn Jobyin mgnbolb oy-
96930b odggmgb Gomogonm Bgbb, bmmem jobyin m3z0bm @isbobnome,
Fmamiy goommgbe baabbob 3Gmemidn. ngn 1877 6. BgFms: LEcTb on-
HaKOX ¥ xopolumsi o6bIvait KaXeTHHCKMX BUHONENOB, B CUTY KOTOparo G6poxe-
HKIO ¥ XPaHEHMIO KaXeTHHCKOE BMHO TIOfBEPraeTCA B 3aPbITbIX B 3€MJTIO Yypax,
4eM NOCTUraeTCA eAUHCTBO GPOXKEHUA M OTCYTCTBUE MU3MEHEHMA TEMNEPATYPbL...
Xopowo BbiAEpKaHHbIA BUHA KaXeTHy 06/1afaloT 0CO6eHHBIM UM TONMBKO CBO-
CTBEHHBIM BKYCOM M NPEKPacCHbHIM 3()MPHO-MACTAHMCTBIM GYKETOM, a rycTOTOA
HanoOMMHAIOT NOPTBeUH U Kpenkua 6yprynpckua” (10).



Bmami3 gbosgo, mEingg b3ggnommab@o bablb mbgsdlb J393%de ©sy-
3690nmo 3obayBo @3nbab mMngabommuGBmdabs s asdm@Rgmmmdal.

Gmam(y gbgeogo, Ggbo bdggnsmob@gdobomgalb F933sGn@n Ggaam-
80l 3nfrongbyemn 39980L730bacngals Ladbabm@o wgfm 3603365mmgabn aym,
30069 Mggagnomgin, 5MIIHMgdmmo 3mmodognboeda Logyzm FmE-
fommgdo.

3o 360d369mmabam 8na3sRbns 8. domabnbymme Bggsbgds XIX baw-
3960b 8abagMmemb jobgoab 87396sbgmds-gmanbymdal bagMmm damdamy-
mdobs. 28 Jggebgdomeb Bommaem 033gogds ab smanemgdgeme god@n, Gma
ogobosgaemdals dgbambabgdabomgab wosbalBmim dMdmmada go8sfxgg-
3> dmndmgs Joforymds GForn3onmds dgmgnbamdsd, 8 as8sfxggdsdn jo
ool Boemo grm JoBoggm aemgbmdab, 893965b993bs s 83mgnbggdL, Gma-
gdds(3 Yoo agggb 87396sbgmde- 8gmgnbymdadn gaBmdmma 3Mab(3n3qdnl
©63Ma30by @d 3B 3n3gE @In33gb smabBemmgsta BgbRggmmgdgdn, gb gbgds
Gmamiy 3obab gbrogdg 0dgdl, aby m3znbab Jd3ggcon moynbgdab. gb 3
©AmL brgds, Gmzs bmangfoo BaRabgdamn Jooggma (om. gogdozsds,
B, gmegady, 0. doaMa@nmb-3mbcabymo o bba.) J39360b gobgMe mgabab
Bom8mgdaboeb gemom bymb 33nmgdl (@s Lsz8sm BaMs@gdnma!) Mdogdme
36y 9.6. g3mdmmo Bgbao mgebab @aygbgdalb Logdgl.

XIX baagnbgdn @fsagngmn 9n396obymda-8ymgabgmdob  ngbmen-
6930bodn  BoMsMmarnmBs Immn@nged godmabgzos gHmzgzen Bodogm-
%30 s 3963sgndgdeanFn Imbagngdab BamdmBgba. aBumbgdebab J3g3cb
> M350 J30363n 3nbalb aybydal GFsma(snym Gadbmemmmanab. do-
Gorymo Gfseooymn 353760bgmda-8gmanbamdnb abagagom gsdmgnws
3GmaMgbmmor dmobMmmgby, gfmagbum-asbdsmagabanmgdgmmo dmdfom-
3ol >Magmon Bom8maamanbgmn. oo dmEinb 9g@om 860dzbyrmasbo nym
oo Jotoggme 3BgHmabs s babmasmm dmmgabob 630bos omas dom-
omab (gogdogodg) dmmgebgmds. as6bsgnotigdnom gsbymmns doba gMg-
o 623Gm8n - ,03060b JoMammom ®aygbgds”, Gm3gmanrg bsMImamanbl
LogGI3m B3GEMABL JoGorgemn 893960bgmda-8gmgabgmdalb nbGmGnsdn. 3s6-
Logmmegdam Gobgmmns dobe 8mbobMgdgdn Jagaab 860dzbgmmdady o
3036030 ©oygbgdmme m3zabnlb moMLgdody, nan B0babBsmdgGygzam Mo
Bg®me L3bmmme 0go Bogmo Rggbob m3zababs, GmIgmboy Bybor wog-
0ok Rzgbb 0306mb, nga Bogmo mafbgdas Rzgbab mgababs s ory mgLdy
Rggbo mgobm abob asabbbab bLogggybm dsBAnbob, LEmAgm 93 macbgdab
Byommmdao g50bbbol, ovy domomdsgbmby R3gbn BnbogMo s aoMgymn
mbBo@gdab Bgdmbggob s Jdomsagdsb og3ghab ©o m3onb Bysrmdam
3omog@Bac” (11).

XX Loy gbolb bm@nosmaA-3mmngngad (3bmgMgdada dadwmabafy sta-
0565856BmBngds smabgmo-omBabgmalb 3Mm(3gbydds M3y owgd-
omn s IGmaMgbamoe Bgaegmgbs 3mobmabgb doforgma 8h396sbgmde-
99m3067mdab ao6gnmatigdady.
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Mfygmanon @ ymamor dogmgdgmoe Gbegbngda asdmajgggms 3ob-
bagmoigdno 60-a06n Bemgdnmsb. gb asbLognmMgdamon ddn8gm snbobe
350l JoGormmo agbmgmbrnls @ mgebob moynbgdnb GFsmayoyma Bgb-
R3gmempdnbomdn @ddmgnmgdamgdsdn. byjeMomggmmb 8g396sbgmds-8gmga-
6gm323n MBnbnMgdmme Bpamdsfgmds @Ingd3ds mMds Rndds: Ggsbnoy-
3 > Mengegids, bbge wdsmmpbe bafnbbob mgabmgdaels 8md(39d0
30U0b %0dg3ab GRAMdgdn boaFdbmdemam gd3nGms 60-0360 Bengdnb
Fmobobgddn mgogesrry® @mbydy nygm mgrmds Jaggtob 8gm3znbymdnb
BoG8mgdneab s3mmgdabs o asygdgdabs.

Jagdob 86GgB3gmmmdnl LBnbab@Bmb La3GmydBm nBbGoGmE3n (cogd-
REMIxBy xmIstgndy) L3ggnsrrmMee dmbBagam cwomdnmdy LEMGgE
d3936nb  65G8mgdnmob 28mmgdol Logombn abemgdmea.  3gmgabymdnls
oanb bbgs bL3g(300mmnb@gdmsb ghoe memdaMb gbERgdmebgb (36m-
3omn 3g9(360gFH-L3g300mab@gdn, IGmagbmEn anmMze dgfndg o ds@mbo
ange orggLo-8gbbndgnmn. J3gaab mobogyagore Bzgbb ngé Bagnobyema
3mblbgbgdab 358mga aondooe (3bofMg IMmagbamgme 3edsomn. s3ob 33393
d3936nb 30943930b 8mbunFbggdBs gg™ dgdmglb oMandnb@nfigdnmoe @o9-
bodyogdaboor mognsbon Imbaznd, aome8Byzadn Gmmn JaggHeb dgbsé-
RaBgdab Logdgdn agmbas BoGmagbormds Smbbgbgdsd, 3Gmegbme gnmMaon
d9fndaby > d5§mb angn omgdLn-8gLbndgaemalb 3Gb(3ndnmds 3mbn(ynad

©0d> 53@mGad)8ads.

1975 Bgmb  Logoamggemmb AoogGmdeb ogomgdom, wbrs go8m-
04356000 Bamomba (3omn ,0Bdgeab” gobab BgMge o Jobgonb baEgd-
In 397396980630, Boaod LgEnomnbBgdnbs s Lodmaswemydnb dmngfa
3GmGabGnb Bysmmdnm gb dmBm@n BabobBaGasbbMobuymmds Randomo,
o930 3ndnbgdmenn IGmBrgds 15 Brob Jgdga sbomn gm8am j3mog
BomBmRnbes. 1990 Brmab godogbymdy LagsGoggmmb Ggbdgdmogels 3nb-
ab@Mos badgmb magdxmmBafinb bymdmByFnm as8mnye yymdbal 3gboby-
oen g30bgdab sbamme 3GgabynGebBn, Gmdmoalb dnbgrgem ndadgmob 1 ja.
yadbab dgbobynen goba 35 3o3n3amsE 1 3s6gmsdmy aondoMws o Log-
930l Jgbobynm ggobb oncnddnb aomcsbedims. badbpboMmem, 3MHmEgL-
&nb 3dmmog@ds Gormmod nd bobom 8nbabb gg& BnsmbBoo.

d39360b 35973930l Bomdsdgdgmn d3gmmdab 339na cebmemabm-
30a aBym @gbob Am3ngds gMma3a@Bs Badarmnb38s Jagaabs o J393%3n
3060b @oggBgdab Bgbob 8ndsther. 80-0060 Brmgdomsb Jaggcob ogbmn-
gd0b Gomms bagMdbmdmem aadmngFms @ Jodsb@Hmenem d3mgmgboe
0dg> — obygb J3g3™gdnb 33mgbgds B0bno, gMEImEIdmEs 3bMa, Gmd
3000m8> Jaggto LodabdgMnl BysBm aym. sby aobnbxrgo, bL3gnomebdg-
30l BMgdng 06gFagdmms abMo adnb Fgbobgd, HmB8 Janga™de moygbgdame,
o6y JobyFn @306m amBabrogmn mas, gb mgnbm 8dndgs, bgdos @, Hm3
936m3> > 239Mngs J393Mab m3zabmb 3Gy go Bonmpdmo.

1983 Bgmb Logsmoggmmb gmB3aGGonb (306GGormy®  JmBnda®adn
93089690 8g3960bgmda-Igm3znbgmdadn B6o@BmAgbomme yMadbobmemo 8-



amdatigmdal 23Lobggmn 25-337G@no6n 3mbbgbgdamn daMoon. ganomBmd
o d960brbgb, Bnsbgnb 3Mg8madn m3sMgh ©s mfMa ogab wBgmgam
Losgmob dg8rga dobmggl, a3gMmbabyzatidy e8BnMs 25 339MEdg o-
dgdmamn 3Gmdmg8gda. gb aym s gb. gb ngm s6s BoGBGMmEg6 ,mgemn -
GaF0” Gofin, 5608 (30603nMe ©IIMIndYmmydnb ao8mbsgas mognl
36mdegdgdnbamaa.

godmgds noggeb, Gm8 gJ3gaabs @ Jagaob m306obordn Bn3nen-
ob@ Mo Ea8mJomgdmydob 3 330M73sb bamlb @Bymdws nbog, GmI
Bofdmgdodn motmggmmn nym J3g3@dn manbab oygbydnb GMemngamma
Bbn, 969 03060b ogefagds bmm dogoby 5-6 ol 306853emmdsdn,
8o6§-03G0madmy. mgnbmb  godob 939985630 Bmozarmgdmbab, oo
Broab 3GmEadEesdn Rsgogomom m3abm o 993306M0m, gls@oigdnbom
39390b gbegmmgds. 93 gbom gmdmpdgmn oym J3g3cde mgabolb moy-
96930b @gdbmemmgnyfo (3ngeob mabAmmgds. 3mgbom, Jmgdammmdonm
>gbAgmgdger 6oby3:M3fmeyidL, Gm3geag eobmgrs as@ggggee &3-
J6mmmaganin 3Gm(3gLgdab Ro@oMgdob LGsdarmyin manbalb dobomgdom.

1997-98 Brngddn ,,35Bnbs @ 03060l 3obmb3GmdEab" badmmmm gotin-
3bGob g893oggdolb 3Gm(3gL3n badoMmgammb 3oFMemsdgb@dn  gmdnbinnb
60653y ogbgnm Lognobo JobmbB3Gmgd@de daganbs o Jgagzciob mgzobab
(3539 Jagoregore 3g0bab Logafmgdoabyg. gadmasgficnsbgdnb Mgimdgbms-
(30980 98nb @533930b badgargdseb admagmes, BoaMed 8g3gbaby-3gmanbgg-
3nbogsb 378aoMa8s 3mBnbosd mefym gb dgmogebgds. Gmam(y Rk, Mo
2MagMobgm ILENGE®S, o% agm 8m3bogygdmmn godo BForoEeyemo
993960bgmda-8gmaabgmdnlb smm@mdnbgdabs. badgrbagMmm, gb godn(y dseng
@oad. XX bamgnby asbsbmadmm Ggormmdgdb agmagodmdms. 2003 Bymb
bmgmom d5630b boGmoggFams ©d @IBIsMYInm ©snBym bsgsGomggemb
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309L: L,bodoMozgemman Rggb dgafin God Bgzndyszgo. Boumbomogsm 08abs,
md Bggh mgebmb 3oygbgda dgnig RoMgzam, bajsGorggmmda smdmgaho-
Bgo» 3geogebygde, Gmdmgdey ggGm bogrpder 9M3d @ sB33gb do-
tr0db @obggborm Jgmgagdb”.

2007-2012 Bmgdnb 3gfammpe 36n336gmmgabn 8mgmgbgdnoc bobnoo-
©gds J3936M0b m3znbab Bsm8magdnb bggHmdn. MinMggmabor Mbrs smnbnd-
Bmb bodn dmgmgmdmagab — 533 ormozgMgemn InGHm3mmndo agoonb,
am@ab @ badmogabeb o@FHm3mmabEob s6eMnsb, Fymbmamgmmn dogHm-
dmeego 398Mgb 30gd eqmdbgdame ,JoMorgmn GFomagagme mgabol
qmbron”, Gm3mnb 3ab63d00 3obob damdagmo Kadgdab dmgmo- StmGdaby-
b5 > omaob GFomn@nymn &3dbmemmangdoo moygbydmmn m30bmgdab
Im3gematinbagns. 03060b 8mb3atgdnb Jam@mMeb bamdgbymdnbs s @sd-
J30eMdab 80b6no, @mbrds mosgmdbs ,Jofornmo maebab JymE Wb
(395@Mn".

2011 Bemob 8 3Momb .JoGormmo Gfsmagoymo mgebob @mbrds”,
20bm@od(30s  J393Mob m306mbosk”, Lobmnaes Joformm mgabmboreb”
3 #30b0b 3rmndmsb” ghowe moseyndbs ,dggaeb @mbrn”, Gmdmab



03axEm3sMgs 383> smoggfmgmn BagBmImmogo agomn. ,J3g3Mnb
@mben"-b 3nBE7800: J3ggenb mgnbab aygbadnb Jofarmmo Gfamagngdob
203965 ©d ©3(339, J303M0b m3znbab 3BsGBmgdgmmms bgnBmmnMgds @
bomoggs, JoGgamns — 439360l ©gnbalb” ©33300Mgds bojota-
30mmdo o 8ol gaMamgdb aoMgo. 354303 gmdnb GGamn(ngdnlb sor-
3969, 3930l BoB3mgdol 3m3gmafabazns o BbafmadgMe, J3g3¢0b mgn-
B0l 3mbdsfigdnb Jam@nob sBomegds o ImIPmofmo mn@gFsgacal
3°9m(393> 87J393%gmanbs @> Jggatnb mgebob Im3mmsmnbaganbomgab.
»J39360b gmbrds” baggndggen Ramys@s ,.J3gaMob m3060b bogMmsdmmabm
LOAIMBaBnb” Mgammofnmom Rogatgdab.

39@or 360d3bgmmaska g@odn ogm ,Jzgacnb gmbonb” 80y .dggatab
2306l | bagPmsdm@nbm Lnd3mbamdalb” Bogotgds 2011 Bemob 15-18 bg-
3899336b smaggBreab 3mbab@gMda. bn83mbaydab dafamsmn 3nboba aym
BoBmm bobmgommgdabsogal aag3bm J3g3cdn mgnbab oygbgdnlb dMs-
35l 3bmgebe GFoo@ns. Jagginb, Fmam@y bamgeby dndmob wmba-
3O geEmds, J3g36ob mgobal 6oMBmBgbs, basbmggdn J3gztob Gswmne-
e @gobob dg3bngfmmo  33mggob aMadn, Jeaogme 3gmz0bymdab
abGMMoo, 3Mogomggmgsbn m3nbmgdn @s 35Bnb %0dgde, GuMabmmo
0bgAoLGHNJG TG, Joforgmn LXFDIGgNm™, FUMmGYGS, >GdnGalEnGe,
gomgmmen ©d bodooggmmde GuFnddob bLsdmBogmm asbzncmagdal
bomdgBymdal omynemgdemde.

8mbggnm b gdhgdbs s sb3nbdgmms BmMal 0dymegdmrbgb 13bmy-
mo > Jofaggme 8g(360g69dn, 8gmgobygde, 8939bsbggdn, GEGH-m3go-
@mMGgda, guMbomnb@ndn, m3znbob GuGHnbdabs s 8o 398nbgnb L3gnomea-
LEdn, @gnbob dg8Lyn3aemgdn, gobmamagigda o bbgs bornBasbEgdn.

LN33MDBmdab Fmdomdodn Imbabargmdms 60-8rg MEbmgme bgmdaca
(533, 3obo@a, oo 3GnBobgon, 3gMBs6ns, LogyMabagmn, o@smns, «3Ganbs,
onidgon, Roemg, dmemmbgan, Rgbgmn).

LE33mbamdo 0agads @ RsGoMms 233 LogFmsdmMabm aabgame-
0L 3Gmgd@ob — ,93mbmBogaGa smdsgmmmdalb abnczna@ogs (EPI)"-0b mo-
530656bgdnms @ BbaMmogatino.

Lo83mBamdn aobbbs 5830 omoggFgmds FoGMmImmn@ds ©Ign;Bs.
3mbbabgdgdom as8m3ombgb: mogam  meFadogebody  (LagdsGoggmm),
3o@fng 8533mzaMbo (533), bmbg gamnsdmbo (B3gaefing), mogoe Bomodg
(LagdsBonggmm), BmdgBGm dsfamagin (bagFabagmn), mgndneb memmbgn
(bogoBmggmm), EmdgGE™ gGaMsbnbo (nGaemns), aomBan mogndgoema (bags-
Goggeem), gomtiga dstnbodgomn (bogsGmggmm), bgbamos mesba (3gm-
3s60s), aMgm JmBon (jormagm@Bos, 583), g0 oBgboobo (533), gemab
@gofabao (533), Ambunosb amMaomody (3gM8s6as), ob8sor mJHmIntndg
(bogoBorggmm), @g3ebmba dadabs ggbas (LogsGoggme).

L0d3IMboBn gonbbbs 2011 Bemab 15 byd@gddgMb J. cdaenbdn, bogs-
Goggmmb gimgbmm 39bgmddn, bamsy b3gEnorrgmoe bnddmbagdnboomgab
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3mgBym sbagma gdbdmBa(yns, bbgorabbgs @Mml sGjgmmmannfie aombgdal
grepacm dcdmAgbnme wdggmgbo J3g3cgde, ya@dbab wdggmabo BadBgdn,
3Magommagoin Lamgnby FBdame 93965b9mdo-3gmgabgmdobmob mogeg-
Bngdmmo gdggemgbo Ld3gRMbm noMomgdo @ PmGmasdmegbo.

bo83mbaydab 3mbabnenggdds gFMMBabgmb aombasmgb mognsbon go-
8mpmommgds > 3gbgrememgdgde J3gafnb mgnbob, mgebob  EmMabAab,
35639@0630b, m3gnbobs > JMm0boFonb ©IGaBn  boad6dsbsormgdemm
dpompmenmaonb,  3gdmngsgngdobs @  bLogBmadmMabm  (396@Fgdnb,
©3060b> @ GFHabdInb nbryb@nab gRmmdmngn Bohdsggdume mobsda-
Hemdenmdob Igbobgd.

LoA3MBodDy Bognaobym 3mblgbgdgddn Booemare a35dmBBr Y(3bmgm-
o ab@gfgbo mgnbab dogdody oygbgdob GMengoymn JoGorgemo Bgbab
303560, J3g3¢nb 3ndoon. gb JoGasm aodmRbrs Bom Ang Ro@oMmgdmmmn
0dL3gMndgbmme 33mogeb 3gmnagdnlb BoMmdmmagbobsb.

Jofmamns, Jobuo magnbeb dsporm mgabmb ggH dagamgdon 33gMnjobs
o 93%m3nb bbgaabbgs Hganmbdn (530l BomByzs Jobgonb asGms bLags-
Aoggemmb Lbzs 8baMgnddng 3o Igmdemgdgemnsl), 3saMed ogey go 3gbLo-
dmpdgmns banbbmgebn o yaMdbnb 8ogota BaBomgdna asdmnMgdamn
©30bmgdab aynbgds. gb 3o 537M0gabs o 93Hm3nbacmgal sbommo s Igdorm
3n8bnmagme Ggormmdas. bobnddmgbms, Gmd gb JoGorgme GFannymo
&odbemmmanalb 393mddgmgdnmom 3o3mygbgdab 3bno bogds.

»J39360b 0gnbob | bagHomedmmnbm Ladg(360gHm LnB3mboydn” Bomorm
89(3bngFam o mMzsbndogame ©mbyby Rodofms. bn33mbondnlb 86nd-
3bgmmmds 3@ gbor a8 3360dmMBgds, M LagFmedmFnbm sfgamdn
3303%8> @> J3036dn mgbob @oygbgdel JoGorgeds @ggbmenmansd, Mm-
am& 63nbos JoMmorgmds g3gbmB8368s 3nmag gfobger 86n33bgmmgaba sma-
361785 ImnImgs. bogygs »J303Mn”" bogHomedmGabm YHmngHomdsdn Jofory-
0 Bo8mdmdnb @gMdnbo — ,Qvevri” ©s3330Mmo.

33030 @ J333%0b gnbab gdggegbe JoGargene Bybao @sebGYMg-
bgds ybmgonb J3gybgddn Mmobromob ndHgds. LoaMdEmdmom ndogs
QEbmyer 865M3mgdgmmons 8933900933> JoRangger 8333039306 Janadab
©o8boregdo-37dgbady. Lawmgabmp jo J3g3Fde magnbmb odmgbndy Jagys-
653n (5.3.3., Jobos, nadmbns, LagMsbazgon, aBommns, s3bGGns, Lenmgg-
B, bmago@ns, bgMdgon, 3ggn(ans, s3bGMarmns s bbg.) sygbgydg6. 2017
Bemob dmeambomgolb 3936830 mgnbalb 08ygbadgmams Ga(zbgds 70-b 8nom-
Bos (@onbb@gdgmo Amba(3n8gdnm). aby jn J3n36dn manbob maygbgdab
3byRgge 36sM3mgdgmoms Ga(zbge Jgbadmms, N@Gm 3g@n nymb.

GFon@gonmn  dgmgnbgmdnb  smmAdnbgdab bLsgdgde 86033bgmmgab
8mgmgbo Mbmo dngnRbomar nysmmomb 3atiggmn Jgg3Gab bgmems o 3smgdo-
ab - ,4393%0b bobrma"-b agyndbgds 2015 Bgmb. 0Bgbow mowe o 3s-
35eobdgd@noboo 98 Lgmees 339g30nb Babbgdn > 3m(336980, GmE b

3980 LnddmengHn bobgmo - ,J393%nb S3o@g3ns" gBmms. gb LobBsgeyg-



dgmmn odbgds 3Gy BsmEMmEIb Jggatob 3Ba@Amgdamn, >Msdgm mown bo-
396356smgdemm (396@MnG. 233> smoggFeama ogmimmndn ognonb
23 ool a36bmA(3ngmndedn 360336gmmgsbe Bgmamn Jgn@sbgb dbmegmoam
356335, Lagofoggmmb dmbagndsmén 3obgecogdob gmbmds s smo-
3060l 9356 Jnsd.

2017 Bemab 2-3 Ly @gddgHb nysmomb Jgggnb s3srg8asd 3sbinbdms
339360b gobab IV bogHomadmnobm Leddmbamdl, FmBmalb mMasbnbs@meig-
b0 > JboMEaddnMgdn ayzbnb Lobmeznsgns Joformma mgnbm”, Logetion-
39emb beggemnb 3geBgmdab ba8nbob@fm, LLad @gnbalb gHmabaymo bss-
395™ ©> dmo3z9Mmnb g3sGdas. LodImbamdab ganmec Bo@oems J3gztab
©3060b | bagH@medmEnbm 3mbyaMbn, Gmdrmab gonMob cogdromdsty aob-
e (36mdome 3gMnggmn mgzobob g9du3gAHEn mnds gfMsoboga. 3mbya@bas
BoMmImahnbs mygobmmo 8oMbgdab 9gbggnGms sbama babgemgdn, Gmdgmons
J3930b 306mgd3s G 3G ommm (36mdnre dbbgamn ©s badwgorm
35bgdolb dogM BaMBmmagbom J3gaMob m3abmgdb. mgsbame Bsmbydal
d393%0b  m30bmgd3s ssgfon glamemgbe Romem andbabgs. sbggg
wdsmmgbe dggabgds Bomor Bams Mbmyonmb (bagMsbagmn, benmggbas,
LyFdgon) Gom3mpaggborm bor 6adxdLb (Mo mdGm, gMhon gghigbeme, mfa
36nbgam). Jnfggmom @andbobamas Mdsmemgbo ggabgds jobma 83303060l
©30bma. ,, 3mbgm o JM33sbnnb” JobwmFa 3(3303060b 3G Lyenb mgn-
6m3 mgMmb dgarmn @andbobyEs, bmeam sbemam osAbyd o ,gobMgma”-
L 35Mbal jobyn 8(3303960L Manbmd ggMHEbrab Bgmomma. gb Bmgemgbs
30@a3 gfhobgm sob@mMgdb JobuEn (3303960 3oBob o fbmenm-
23096 ImGgbnomb. Mdmymglb eGmdn jobyn 3(3303580L Bndotio aohbro
3Mbobymo abGgigba. Bgfgab BaMdmgds ggf ool JobyMn 8(3303060b
39376330b Bbymggres bigm aRGm 3dofm 8mombmgbab.

2017 Bgemb dgbgems mn 36nd36gmmaabn omofnmo: son Bgema Jgga-
0 b m3z0bob GFomogagme Babob smeagbnwmsb s gobab JoMorgmn
396mgmbnb 338mERgmmrn BaMB8mBaragbeab — jobumFMn 3(3303560b 8mdngdn-
Lo > 8Gsgarmoblgd@nsbe aoBmgamgzob By dnmsd, ol wbms dngah-
Bomon gobab Joormmn 396mambrnbs @ Mm3zebab ©ayybgdal BMogn(3ngdol
>mmdobgdab BaMds@gdum sobmgamorm.

JoHormmn 8g3gbsbgmda-8ymanbgmdal Gsmn(ynye dbsfggdde enbym
233G memn @ ©3356Ma30L oMol dobymo 3ol saommdMage gadgdol
3mdagdnbo o 308Magmadab, m3znbab moygbgdal @GEowmngamme Babgdab
o>m®a 6oL 3Gm(3gLo. gb 6s3mgama bobombm 8mdGaomdss. 3o8mRbrs godbebo
o m30bal Bmygzofgmms sbammn Lobgmgde, Hm3rgday Boc8s@gdnm wd-
398096 30bob Bmgme-8m3g6g3aLs > mgnbab 3sMB73nb 3mBymdab Lagdgl,
63 0dob NBYNAn 30605680, MM Gsmagoymo Igmanbgmdab asbgn-
o6gdab bagdg BsGogdmmo aboom Botadofogds.

39650L 36 Brngddn as6bs gnofigdnm gsaboBes 0bGafigbe Jotormma
GFornogmo 353965b3mas-3gmzabgmdeb dodsfm. Labinbofymms ob, Hmd
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©onBym 30%0b sanmmdMngo BoGamdmdal gadgdabs m@d Bomgeb mgzabmg-
30l oY4g6930b 3Gm(3gbo. 58 bagdgda sg@nMom dmbobomgmalb sbommgsb-
Bomdyy. @obpicmsbmdom aonmgnds  893960bgmdabs s  dgmanbgmadabs
3AgbGngmmmdnb Bgadbgded. dg@or 860336gmmgabas ob, AmA @Mawmo(z0-
o 8g3960bgmda-8gmgobmgdal sm@agbs-gobgnmamgdol bsgemba Lsbyema-
Bogmgdtingn ab®gMgbgdnb LygHmdo 8mgdze. 8g39bobgmda-dgmgnbymds
3303 gfmgbammn ggmbmdngol  3MomMo@gG e M3 333m(3boeme.
3%0bs gnoFgdamo 0b@gigbn smndMs d3gafdn mzabal ©oygbgdol ¢dgzg-
mmgbo GRomogommo Bgbob 3ndsthor ofs Bo@Gmmmpgb Bmbobrmgmdadn (bm-
qro@ o) Jormadom), >Madge (36mdaemn 3m33obngdol, JmE3mA(30gdab,
@gnMdgdobs o 3.3.b.-0b BbMaresb. Mobia(y 3@oLENHYdL 2017 Brol obyu-
obomgob bagsaoggmmdn ofganb@infigdame Jaggolb m3gabob 86sM-
8mgdgemo 103 8Lbgomo oy Lodgomm baBoGBmm aonMmmnsbgds. bmeam
mRsbado d3g3nlb mgnbob adygbydammms Go@Ebads 77-b dasmbas. dson
J33360b @g0bmgdn bagMmedmnbm 3mbyaMbagddy mgeHmb, 356G bemabs s
d60bgemb 3gmemgdnm mogammmams. mRdbmEo 8ggnbabgmds- gmgobgm-
dab omBabgms 8yotin gafMsabBnss Gamaanmn 9g3gbsbymds-3gmanbgmanl
Botongdamn aboo smmdobgds-asbgomotigdnbs shemm 0w ImMgaem 3g6-
L3gd@ngeda. 2017 Bgemb EosLEAME Jmdomds bLogMHmsdmenbm  dgm@o-
©nb(3ndmobomm 3Gmyd@dy (wjohormma gobobs s mgnbab gnm@pGab
33rmage”). GmBgmdan JoMoggm 3g3bag®gdmsb ghmsm dmbaBommymdwbgb
376bogngsbaob, 8mb3gmagl, Bomabal, ym3gb3sggbal, GmGMEGML MbaggH-
Lo@g@gdab, abGogemnb gonbdsbob abbGadn@obs s 3mb3gmagh saMofig-
mo J3emg3gdal gMmabamo abbBngn@nb 85(36ngM-b3gynomnb@gda.

3796boemgobanb  bngg@bo@g@dn Bo@etgdmmBs  domdmeagNemMads
358m33mmg308  osabEGs JamoggMdn smdmABgboema mabol  bamgeby
Fnfgmab Jaegmby manbobacgal @sdsbobnsmgdgemn mEGasbamn 3goggdolb
(0306mBg0g0, 3088035, JoMz08g535, odmbagsgs) s@bgdmds, Moy Vitis
Vinifera-b 3obob %0dnbogsb @aygbadymn mgabalb o6 39600,

obagmol 3onbdsbab 0bb@Go@m@3n Jamggalb Jgrmgase CH-ob momofo-
madnb dgommeoeo Bn8gdgdab sbago gobobobmgs dg.6. 6000-5800 Bengdda,
to@g 600-1000 Bengdno @am dggmes 3@y o7o0my wdggeegbsg 8ob-
Bgmma mgnbab 3gommo BogGmbob donsbgmnwsb (afhsbn).

Bnmobal (o@omons) boggMbo@a@nb 833mgastgdds smomanbgl da.b.
VI s00bBemgmmal jemnBaogo o @ss@abgamglb, GmB Jagdm Jothoeda 8000
Benob Bob 30%ab gum@ngatgdabomgol gbodsdabo 3aHmdgdn aym.

23Gnaom, 398m33mgagdom @dabs, MM mgzebm LogsRoggmmdn
eondas 0 ojgmeb zogfgmms dogm BLmgmomdn. gb msbabs @apem
bogggdgmem aomabyzg@nmgdsb, Gmd LagBabagmdn J. dmErmdn obrmom
3Mbgdam m3060b (30gnemabaganb 34Dgm83n Lageoggmm Batmagbomma
gmgamoym, Bmami(y mgobolb 533960.



dmfiemdn bagdoMmggmm agm 3ofggmn 30B3gmeo J3gys6s, Gmgmaday
893960bgmds-8gmanbgmdabs 338mgnboos (3ngmn aobbbs s mgebeb (3090~
@obogeab 39Bgndnb Ladsgnm Bobanbdgema gobroo.

L3gznoemyFoe 3sdmggbabomgnb odbsmEs o BmAab Jagzn, Hm-
3geonE »m3nbeb Joemodeb” (396@Fomrg® Fgbsbyempmde meneas > dge-
803500 0g oMRZA, FmamG(y 0bgbgmb Bng® J3g3da mgnbab oygbgdnb
adagomoboe GFomagonme JoGorgemae Igomeab SMaBoGgfndmao  Jre-
G&fgme 3938 330@Mgmdab bogabdyMar smnsfmgdnbs.

bmmm 8magasbgdom 2017 Bemab 13 6mgddg@b 038 3gbagFgdooms
96m3bamma 535159n0b 3msddgdn, 3gMnmemm 338m(398530 majnznorTMom
3%3md3gybres  mgnbob nb@mEnab 3g8LBagemgema Lagosdmabm 3mAnbaab
2oL 3365 Ldg(36agHm LiBodnab Lbam LobgmbBmmgdam: ,bodeGmggmmb Seo-
Agbgmemaornfia manbm bydbGgom Joggobanmsb”.

(36mdamds domomigodnbanmds gaFborn8s ,National Geographic” o
Lbgomobbgs Jagybnb Lonbgm@dszom basagb@mgdds gGafiomm goodadglb
gL bbbz dBmAgba.
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3960 m306ab B3@3Imgdnb daFnosmn
nb@mBagmo dn3FHmbdmbydn o 3n3GBmudbyda

IGmegbme . 3gFndab dnbyogeo

batnbbmgobo 35m30bgmdal ;gombsbnbaem Jobgme InGmdomoe aym-
@ me dmbom: Fngbo Jobgmo o aoMy Jobgom. dnabn jobgon 3gmznbymdab
360336mmmg0bn Mggnmboo o aymgs 3 8baMgm: Bgdm Bbomy — obdg@Bnsb
3090b6o8g, J3gdm borg — 3 ynbbnrsb baMbodmg > gomds boMg -
35630b0b bgmdasb jodormadimy.

bg3m dbomg

2b3gBnb 3n3MHmMonmbnb 3o BmBsdn Banmgds domommbafnbbmgeba job-
9h0 Godob m3zabmgdn (450-540 3. B.p.) Gmdgmng ogebgdgdoad sbemmb
039696 joabobab (36mdom Job® manbmgdmsb. batnbbmgsbo mgnbmgdan
donmgds  domasbob, BadgMgaob, Jnodmobogamnb, Gogngmosbogymab,
Goyabdnfinb, GmbEmBssboganmob @ @a@Nsbadabymmeb swanmmgdda. gb
0306mgdn bagdom badmngFom, gdb@Foj@nmmdam s bLobrsBmgbm LuyM-
6o babnoogdo.

ogomomb dngEmEonmbdn dgmob bmgmgda: obdsbn, ob3Bab ggemgdo,
bmebgmn, ormaggimn, Radebabe, 365836ms, myom, jmmmowm, Bgdm bmsd-
960, Rsdgdammn, oBygMn,aysmmom, Guabdafn, 88 8niGmGanmbab jobye
©3nbmgdn magabe Fnbssfbao bojdsme aobbbgogmgds Jobgoab MBFMagmgl
Goomb3n Bomgdnemo mgnbab 3Gmmnjnnbagsh.

303MmManmbob 3ms dmbsdn {400-600 3. b..) boMabbmgabn ggMmamma
©> Joben Gndab manbmgdo agds.

d3gm> Bmbadn (350-450 3. b.@.) 8Ra@g, Bnbostbnoba jobmn mgnbmg-
30 10a93s. Fomombonbbmgsbo mgnbmadn agds HBmMDIBAL, gmammg-
dal, 356gd0b Bznb, omgdbangdalb, BoymEgdalb, 03gMmnsbogymnb,
Fgbogmoborgmmnb, 6oBnsbmgyem sgnmaddn. 80 3GmEGanmbnl BndsGornmy-
d0d bamnbbmgsbn jobuo o ggHmdmmea Bndab mgabmgdab Bamdmgde.

JORRmImIgfnl JaiGEmMoambo gedmnGBgzs dsmombamabbmgsbo g3-
Gmdgemo Gedeb gt s Boogemn mgabmgdam, safgmgy, JobuMa Go-
3ol Abydde m30bmgdam. Bobabromob dnzBm@snmbol dms Bmbada (500-
530 3. b.@.) Pagds Logdamm baMnbbmgabe ggMminmn > Jobyn Gadnb
m30bmgdn. a56baynagdom smbabndbagns Bnbsbremnbl, J3gdm bmmadgbabs
©> >3afab m3nbmada.

J339m A,

agfmusnb gnJﬁmﬁmm@n 05@gBbam@e 3gmgMgeb BsgndsrmyFem Lbga-
osbo 306mydo agds ryrmBEIbbamab, Gognb GnbrgModal, @3>MRaBILS
25 bbgd neo8mgd3n. (400-650 3. b..) g96L gmoigdno Boagma mgabmgdn.



3R 5060b 8nyBmEsamba jobaFo mgon s Bamgmmo mgnbmgdal 3m3-
(3980 dogMmMBanmbos. dmo dmbsdn (350-450 3. b.0.) baGnbbmgobn jobyGo
&n30b m306mgda @agds. 336bs3yM30m >mbaBndbsgns ommngmeborbzals,
amdasbagyemnl, 3o6dofgh dobrzdnb, ©dggdab, BoymEmmomal, mae-
o630, obmgdnb, 339Mrnb3n6g3nb segnmydnmsb dnmgdmma mg0obmgdn.
daoms Bmbsdn (250-350 3. B.10.) magds baGnbbmgsbn Boboems gobyfo o
936m3gemo mgz06mgdnbsmgals.

3ob06n Bodob mgznbmgdl JoM@ababol 80jGmMsnmbls Bmumbggds Lab-
ao.
3°6LaggmMgdam >mbsbadbagns Baogab, sbmgdab, dmmsmgdob, avu-
@oboMogal Bno8mgddn Gomgdgme mgabmgda. gb mgnbmgda bndggmgda
0gnooMgdgb dmogH 393g@bs > 9mBs@lb. dmo bdmbs (350-450 3. b..)
Laggbmm jobaGo Gndab mgnbmgdl admyge, aabbsynofgdom BafMagnlb 3o-
JOmdaba.

26035-@0d360b  BngBmEsambda bomggagbm Jobm@a mzabmgde Bo-
0mgds Jmedmmoygdal, F0abGynbdmmmmagdnb sanmomsb. dsm sbabasagdl
39do Baobaggfo 3gg96as, gdb@Fed@ummds s dsmgfab 3g8m, 93 ogaby-
b0 abobo a06bbgagogds gobgonb bbgs dngMm@snmbadalb jobma Gndob
LRl mgabmgdabagob.

a>m3s dborg

a96bagmtigdnm aobagdqgmos Bogamgmmnb, gbabgmnb ©d yzoMemob
80 36mBanmbgdnl ;goto s Bamgmn g3Gim3gmo Godob maebmgdom. mda-
mo gmods@nb ge3m of Bonmgds godmmds Fbofgbmeb BgmaMgdam Bsjmad
2db@God@mma, bobn, bomabnaba 3gognsbmdal 3mby mgobmgdn, GmBmg-
d0(3 bodggmndn agnmoigdab BrnmaM, d0bsadlbnob d4398b.

35630bob bgmda. of b Godob m3gobmgdn 3Rs@g Gnbsa@bac bo-
bosonpogds. omgsbob doyMmManmbab mzobmgda wdobasbm o Bogmgdom
3o63mbargmns.

3dggabgon. gofg gobgon mgabmdGmendonl mnMlbydeb dnbgogoc
ngmage  gogMgonb, 8s6sg3ab, Js@GofMdgmmol, b533ab @ Kodomab dnyem-
Gonmbom. 58 3njHmGsnmbgdab m3zabmgda asdmnGhRggs Logdome Bomoma
mofbgdgdoo. ggbobgdn o7 asdgbgdamos 480-1000 8 Lodammgby brmgab
mbosb. 5g dnfinmama Bnnmgds batinbbmgsbn g3timammn Godab mzabmg-
30 > 3obommgdan 6636nbs @S (3dMasrms m3abmgdab Boc8mgdnbogab.

b 3bog Bogmpdomss (36mdamn baMabbmgebe gobgMe mgabmgdom.
abogz Sbmemme BmangHo Gaombdn.

20Mngom, domambafobbmgebo gobyn mgobnl 8md(3930 30 GmMBmG-
30o:
2 Bnabn Jobgonb Bgdm Bbotab bgws o Bgs bmbs, Jggdm Bbotab Jas
Bmbs o 36335-G0ds3bab dnyMmAsomba.

31



Bdmambadbye santgdnmab  3sbbo oM gdoc  ambobedbagas
obdg@ob  Aonmbob dmo Bmbab, nysmomb, JoMmsbobobs @o sbags-
Gnds06ab nyBmAdambgdn gRmngAmabogsb djggmom godmbagy-
mn mfgabmmgd@nga®n 3oB3969dmmgdne (ggfn, oGmMBoGn, a5dm).
Meami(y bgmego, >@mbndbam bmbgddn sMLgdmdlb BobsdnEmdgda
Bomambomabbmgabo, s@anembamdmdmdab cmgodn @ Bacgmn job-
60 Godab mgabmgdalb LmEBN876GAb ao8Magomeygmmabgdel, ao-
@dAOmMgdab @ bEAnmymagabamgab.




JIAI6NL 3030640 6O60TI3NLY RO
JobIA(0) L306MIdNL
064(M308&60»3(M3JIEIT) 6330130






49/dbab 3emg@AGnbs s bbgs 35330 B3Bnmgdals
3Am3>@EA3m3Jabymon BagRmgda

Agbagsmn

modgogaamo Bysfimgde Jobue mzebmby dnfnmorgem 85-19 bamgmbab
obabynbomsb dmaggdmggds, arpBzs gmembgonbs o 0dgManb Mgnbmgdhy
(36md330 9BBO T > FgdgamBo babab (3oemggmm d3@MGme AoboBagddn
2MagfMog bnb gbamgdao. gobbsjamBgdamn abBgfgbo gobun mznbobawdn 8-
19 Loy ggbab 20- asba Bemgdnb gBroamd Rbrogda. gebymmns (36M3amn Mubn s
Jofoggmo 93@mMgdaL 3. mgbab, 3. domobob, m. gmAxsdal, 63nbrs nemas
Bo@aomnb (dogdogedg), 3. 3g@Fnsdgamab, b. oggmmaal, o. GaMsmmagab
> bbgoocs ByMamgdo s 358m(398g30 gabgowb gggbabgmda-8gmaabgmdaty,
J303%g @ 333680 3Bl @aygbgdab Gamagnger Babgddby.

E30boo amas Bafmoma (Jogdogedg) (11) ebomogms JrmgM@dy o -
@IfGME 3abab ©oygbgdnb Bgbgdb. 2565mnbgdms 3 Bgbgdab magabyg-
39M5dg3b. nga 3mbndBagma, MmI JemgMGab asdmzems G3dnmabogeb Rggb-
ooy ymagome Bomgdyme, Bsgomomor 0g, bors@ mgebm dogemdadngg
0y0gdmes. B3nbrs nemas daMasml anb@gfMgbgded bagaobn, oy Mo gom
Loggdgmoe oMAbgdaem Bgbydl. Lsdogy @gdnmobogob JmgMEab as8m-
3emobob s bamgnby Ggdomob 3maA@dy enmodobsb ,Rgabgdnmds gog-
35 JmgMGab aogeme bmy 3980b393580 o(30b, o Dmadn oM, ms Mdga gbgo,
3obgdm of agdbgds, GmI Lomgnbg B3gbl ya®mdbabob maG@dge s@umg-
336 R3963n yzgmash asdmymymgdmng, GmEe ga Bdomsg RggbgduMom
34969396 0306mbs”. AL amnbbdmdms 68nbrs nenns Bofimarmn ,Bofmmmore
Ragbgdmfor” m3nbnb oygbgdedn? qadaamos, Jatorgmo (jebyMa) mgzabab
L3gEOBOFA® G9dbmmmmanab, o asb3aGmdadmmos yu@dbob @ jdnrmal
agm3menao mmomobs ©d Mm3060b bHme dogobg 5-6 ;mgnsbn magomag-
dnor. LEmEgE gb 3oMgdmads 3065306Hmdgdb JobuGo mgabnb Brams® sHm-
BoGLS ©> 373mb, nb FoMagdmmdab o domgbyFag@ngmem cgabgdgdl.

606> amos Joooemb (fogdegedg) gmaM@nb gRo-gMor omgdod bg-
3mJdgmgdom m30bmdy Bnohbms ab, GmE jmgHGn dgbadmms 333dmgmdal
360g9dmgl @3g0bmb, ,0d6gds JmagMEo 58 g3o3dmgmdab Mab3g dggmmmmgbm”,
530@m8 8ol by JgbBagmommnym gmaG@ob magnbmdg Dgdmddgmgdob
bagoobo. B3nbms ormns BoGmamn ©an Bpmdom 53yGimdmes (3bmaMgdac
as3m@mom, asdsBomada® Gsmaigogm bgb-Ragmmgdadl mgobab moy-
06730bab. ,3mgRBL G 3@ S(3emnsh s Gydnmb 0o Rsoymemgdab Bgg6dn,
335ba(3 mogaba Ladgma 3gmbos o og3l ...... 3gHGn maebmb jgmamby-
Bmgobgdal 3o@gdb s ao8damgmdal mmbgb sdmggb omM8g". 3ab msb-
&o Bnbws omos dsMmemo ndggemngdrs dgmanbgmdalb otade dm-
8733y 99360 BoMsbolb 3mbo(3dgdl, GmBgma(y obodnogdos Jmgh-
&ob o©gdno Gmmb mgabab 398mbo @> 3Gms@ab 39486530.

35



36

63nbm> nrmnd Bxfadarme a8oo 3obagmbom, gnbs@ o6 LxgGmms JmgM-
&nb boggonbs, s(3borgdres: W JmAGe mgabob 3gdmb 533 oy >gMdadl,
2390980 gneg(3. 285b aoMms bbgs baggmy dmagalb™.

Amzd> BAnbrd omns BsMosmo mgnbmb  JmgBGnobom  ©aygbgdnl
am3bMAg a303rmnbgdmme > JmgFGob momydom Gmendy Abggenmdms,
ormE aemebblmdms Jrmghdob mAaged — gabnyn® o JoBan® Bydm-
J9gmgdab ¢bsFb. ymgB@n bymb MBymaL aGrmb Jobob (306 3mmogasb
> 3ob ogMagnab. 23Mgozg. moEMmydama dobob ©aBIgbrnb IMHm(3gbl.
3gmigb 8bGng 30, 30bm AoGEYds Jrmg@nb 353519690 sJMHmmargn
©> 3M3JGmemaen baghmgdao.

GmamA(y gbgmege:, bodeoggrmmdn mgobob jmaPdby aygbgdabab
dofnoomar, 3Mag@nino Bnmgdama gsdmpmoemgds gem bogudimem @
oM JmgBGob Jndopmn 353my3emggeo damgdame ©oby36gon. S8ab joM-
35 3Mdbmdms B3nbs armas Bomarmn s AgEabogHms gobagmbore ByMra:
»JF03m o 0gd6gds, R3g68s 3g(36ngMgdds mogab Gygornb s3Gamb (3m@s bablb
0030 ©39678mb o a38mndamb: Rzgbadn bombn, Gm3d yukdbal 63960
bomgnbge Wbms, Fogmad o6 s(3mab JemgMBbs @d Gm(zs 3o badsgGme, do8nb
3o Mo spmab? ...."

89-19 boygnbob @306abBgeme Fgmebge aBnmay agm o¢mboBadbagn,
Gmd 8g93965bgmda-3gmanbgmdnl cpdady gedmaze mMo JoMorgee gbaby
©oBgfnemn  Bogba . xmfgadabs - ,853965bgmds, manbol maygbgde,
309793 > aomdxrmdgbgds bgmddmgebgmmdabomgab JobyGo mgabeb doy-
0698mmgdnbs” (1876 B.) > IGmagbmé 3. 35&M0odgnmab .mgnbelb @oy-
gbgds” (1895 6.).

. ®mgsdgd (12) Bogbdn go8moggbs 08 @Amnb (36mdam 3g3bngFHms
— modobob, 303676nb, BsMabab, 3mgnb o Lbgoms 1854-1873 Bemgddn
a53mgdggybgdnme bBoGgdn s Imagas dafggme L3gnsrgGn Lobgmad-
m3obgemm  Johorgmn  3g3960bgmde-8gmgnbamdnb bL3gngngace oogebg-
39693930 gomgoemnbbabgdnm. 3MmggbmGa 3. Ig@®nsdgomoe boydome
LJgm@ebnob Bnabdn abnmoglb 89396sbgmdabs s Agmznbgmdnb 360d36gmmm-
356 by jombgdl. — gobab dmgmo-3sGHmbmdab, Goggmab, yn@mdbab eogymy-
Gobs > J333%30 Gadoemeb gogob) magmpdel sgm3mergFo @gmnezab
36m(3gbdo LoggngMgdnb 360d3bgmmdnb bogombgdlb. Bnabdn mnme smanmn
godmds 3g39bobgmBo-8gmanbymdadn oGbLgden g3Rminm Gadbogn® oy
&33bmemann® Losbergos 398m@6o-r0o6gHagab LagnGmgdab, Lbgamobb-
35 §ndob gobab (33R3m@ab, Ig8s3MAgdma mgabmagdabs s bbgz.), dome-
marmgm3menabo bobAgmgdob Ggdbmmmann® mogabgdyMgdoms seByab.
IRmgygbme 3. 3g@Hnodzomb (13) 8nsRbns, BMB J3gacb mGa wofymeamn
ogabgds odab Eampdac ;gabgdgdosb gfhomor. Anbo sdFMnom, Jaggtob dome-
3560 Bagemn abos, Gimd g3gacnb 3nn Logdomm asBagMns s dobdn mgabols
bagbge 9gbabgs s 3gMBnd nmar mbyMgs dgndmgdarmns. 3gmeg Gabnemn
Jo ob 36nb, M3 3nBodn Rogyermmo J3g3Gab agoFmgdde 3ogfn O6 go-



gmbogL, Gab go8mg 3sL3n m3nbob ©sFBNgIBs> MNNAnb st Badmgdb.
A3gb bogLgdoom 3gf mo3906bgdnc m3zsbmdmbam 8g36ngMl 3833560
3namdgdnl BoMmgdammdsde. mabno joMmase IGmagbnnmsg sgmbam
J30360n 3sgfin 396 smBgab, Moy Bggbgds 3gmeg Bogmo obabymgdmm
dmBagnsl, JoMasw 333693m ©o 398mdB356 J39360b Jaemgddn dgmdmy-
3gemns JsgFol Fgbgge, abygg, Fmamey manbob J3gzeeb Jgomgddn 258m-
gmb32. 9390y gb 8mbro, gb ,Bageme” Aggagatol byemb wbms AngbaGdmb oo
565 mogae J3936b. 380Gmdm, s8335M3> 3gbgrnmadgdds omem bamsgy
nd bormbdn dmofym IEsE sBAL 030bs Memdady, HmB mnogmbres J3g36n
Lgbodogh, Mo ymgmar senmangan s 3(matns.

3Omgabme 3. 33g36nbradanemab (14) ogdoo, dmgngor dgggfnlb mb-
&o@LS > 8g9manbab 3nsRbas, AmB J3g360 bigbagdogL. Igpdemgdgmns BmEa-
>mfo a0dmdbzam o6 BobgzMom 3336306 J3g3Mdn smanmo 3mbrgl
Bomo(3 30630 @ v Mdedaforgmgdal 8mgmgbgdlb. aymMgdn, GmBmy-
dn(3 399m3bget J3g3cdns, dopbgmagoe gmGdab > JgdmbBgBammdnl Lb-
3o@bbgomdabs, sGnb miby@mme BMammo gmGdal, Amdgmoy o6 dmbab-
oengmdb oG Mazanl 3Gm3gLbaa.

XIX Lo gmbalb dgmeig Babggafibs o XX bamymbob obobyobnmsb Jo-
Govyem 3gFomene 3GLadn Jagybrgdmms (3bmdnm JoGmggm dmmgsbgmo
> b3ginomab@oms Bgfnmgdn 393965bgmdo-8gmanbgmdady. 1920 Bgeb
39m3069-893969bgme yBommmdoms bLoddmd ossMbs gMbsmn ,30ba @
m30bm”, bamoa(y 3nMiggmam asdmd3046md ,356mb3Mmgd@n” manbab dgbobygd.

1925 Bgemb dngmobob mbngg@bngg@ds ao8mbgs 3Gmggbm® 3mbL@eb-
&nby dmydadab B0y Bgagboemn ,9b6mgdnBnal Labymddmgebgmm” (bgem-
656760b g3m@3nn), bmemm 1931 Bgmb g99mnzs abe 8g@ow bLanb@gmgbem
Boabn ~ ,8gm306gm3s”, bopsg 0o3dmyngmns sg@mEab 8ng Brmgdal 356-
domdy Rogomgdame j3emggob 9gmgagdo guedbob Bogot bobamgdby mo
as56Lo yFgdom JmgMEdy o Mgabmdy.

3Gmagbmé 3. Bmegdadgl (5) 0sRbrs, .Am8 yumdbab 8ogef 656aemgdl
= 3obb, gmaB@bs s Bn3bob ymmdoolb Ggdarmdo abgon BogongMgdgdo
99573b, AmBemgda(y sgnmor nbbbgds s bLbgamobbgs Jodon® (33emaemg-
395L 20bn(3@ab. 36 abgo Mbbbgem bbgumgdl 32835896, Gm3mgday @mgnbob
©0y96700L ML Rzgnemgdtng dbmmme gobaggPar dmddgrgdgh”.

JaBEob Gompgbmds 38730630 @admgnmgdamns gobab xaddyg, Jmo-
3581 306mdgd g, Bmbogmnb LadBaggby, dab 2335Mgns6mdaby (@obs6y-
Saemns oy bamn) s bbgs. 100 g 3893060 Ladysmme 2-4 g yrgm@b Jgo-
(353b. 3dzomnoar, JbMabab FngHmbmbal Ggsbamgmnb 38939630 Jemo-
&b 373(339mm3s 2,44%-00.

3mpe@nb dmogets Bg8sa96gm BsBorab Bysmo Jgomabglb. Ln3Bagal
©mMbob 8nbgmgnm, 3nbo Mamegbmads 34,0-90,0%-b 3mnb 9gMygmal. asé-
o Bymobs yggMdab 3mgM@3a dmadmggds masbama 84039380, JogMgdo,
babadgdgmn, Bobnrgdn, Prmodmeygbe, 396@mba6gdn, sBmEGa, 8nbgMammn

37



38

Bngonggdgda. 38Gom Jmg@dn Bobgfomam BagmngMgdoms Mommgbmds
6-10 %-b 3gomggbl. 8500 dmFnb JommamBalb Gommgbmds 62,0%-8rg smB3l.

3o60b  B9833gmmmds  BoM(3gommdn  dmagH gfygmdb mo  Ladyemmre
3>A3gemab 8,0- 10,0%-b 3goragbl, ovmds bmaxge 24,0%-3y smbggl.
8ababolb 8n3GmBdmbnb AgoBamgmalb dsf(3gecndn 5,65%-0s. 3obab 3603-
369emmgob 6aBornb doEndmoge s LPMBgmmgabn BogongMgdgde Bgom-
agbb. ogo xedgddo Boygoomormm, 863067 o JoMgzobaygfo 30ad36@ 00
33b3m0989, Boomgdda go — ggnogemn, Boogrn @ rGRe. yomdbol gge
bbgsmobbgs 308368730 Fgmefimgdady ofnb @Imyngdmmn. bbybgda-
mo (303896@)930) gobadornb bgasgmabro aysbzgds s 3qd Bnbs abggMb
Ldgbb §gdomb. 3033768930 3mEnb yzgmady asddmgs ygoogmn 30ad96&0.
Baogemo > MR JgaMgdom Spgamem ndgds s Lzemmads mgobmb.
&3domn 0wy bsjdomm Bygoggs, Bomgme 30a3dgbGo 8sb @Fm 0bGqBLon®
3m@boem g9Mb bdgbb, bmmm G3dnmo oy 3oy Fgognobmdnl dgmbygs,
Baogmo dods 8ab gboemabm, mogsbamee ggMb odemggb.

Bn3Bs yedbob Bo3zmal 3,0-4,0%-L 3g50396L. BnoGns  gsb-
bogmotigdocn (3bndgdom, GmBgmos MompEabmds JsgMddMomm 6a3badn
10,0-20,0%-0b qyofiamgddns. §oboba Bo36sdo 2,0-8,0%-0b gafamgddo
3g6ygemdb. BndBadn smdmRgbormns safgogy, gobomanbo, GmBgmny dogdody
oEmgdnb 358mga anbalb sBmBs@nlb BofM3mddbsdn dmbaobagmgmab.

3Gmxgbme 3. 3megdadab 3mbs(3gdgdom JmgfEnb 860d3bgmmds
dmgdgmgds mMagofny: @nbogaGn ms JoBomEn. gadagmGo 8mddgmgde
08590 gs8mabo@ggds, Fmd Mol EGMb JmgGGe bgmb 1bymdlb dsbab
3o gammanob o ol ogMoznob. JmgM@eb gnbngnd Bgdmddgwmgdal mbmo
8ngBgHmb abngg, Gm8 JmgPGnobn EMMEmML ©Bbgbgs Macm LBGsgn mo
s@gnEnd, 30M) BJmgGEm dobab asdmgsRgs. JmgBGab JndomEn Gmmo
03530 353moboBgds, Gm3 Bnbn Bmsgaa Igdaragbgmo gmgdgb@gdn, Hm-
am3 §obabgdn, gogadn, sbmBMgebn ©o 8obgMarmmMn  BagmngHgdgda
Eaemomob EAmb Mm306m3n asmensb ©> 28mgbom 833069336 m3nbmdn
smgmImenb Gampgbmdabs o LagMHoxm dgogasbmdsb.

@Idam 306m3n d3aMegds Loghom dgogasbmds. gb dmgmagbs
08000 B> 30bbbab, Gmd Jomomdnm dmnatin JmgFBGo bymb mBymdlb mgo-
Bob 395306 JormnmBal BoBnmoab BoMmBm3mdab, 8o3sbowady, LaghHom dgo-
3006mdab 99(306930L. 530boobagy smbobadbagns, Gmd §obobnlb Mommg-
6mds LagFdbmdmom nbMHgds JmaMGbow momumydne m3nbmdo.

JmaF@naboe eeymdnme Baogma mgnbm migm nB3nbrgds, gorMg

9I0IFEME oEmmdaran. 58 Amgmabol m3060lb 583mahga Bobomoggddy
3Gl 397dobogné 8mddgmgdol s676qb.

Fmd Jrgf@n 8635690 s yufdgbn Lo jdsm BBngyg o oG, Lgmdb mgn-
B 3maPBME ©33oYI6mm. JrmgR@nb 8m(zamgds bagafms 08 3g8mbgyasdngs,
63> dozbgdemgdabs o @ Hmmmanao 3mgmnbgdom 6 wgndmn ogaby-
3330l 308m Fggafiegds JrmgmBLY > oM(33emgdb ImMnb demng oo,



JobgMn m30bab 8g36ngMame gsdmyzmogs XX Lowgmbab 40-50 Bemg-
3006 aobobrns. 58 Log8gdn 860336gmmasbn Bamammn Jgo@sbs IGmey-
bmA3> anmMan 39Mndgd JobyGn @3nbob PMAInMgds3n ymFdBal 8ogsfa
BBnrmgdals 860836gmmaady LagdMabab . 3gedy a0bbsgmoFgdama Mb-
323> boBb JmgMGb Gmenb. nan 5mB03bsgms, GMA ynMdbnb JemgMH@nobog
©3ygbgdymo @gnbmgdn as8maffgzs Lobsdmgbm agdmon o dbmdwde
Lbggmno. JmaBErEsb mgnbmdo aomswmeb 606 > 3mmnggbmmadn.
398mabgemgm Jematdd) oggbadme mzabmgdb g8RBaze sFMabisbnsdm3bm

86367 Lodgogg. 63 moRBg 399m.
20babadbogns 33og8ngmb L. @gMAndndnby @s IGmegbm@ m. baBadnb

(15) 8nge ynMdbab Bogofn BsBammgdnb Jgdsmagbam sdMmmsp ©s os-
3Jhmmom Boghoms dnmgaBayfo asfoddnb Fgbbagmab 3gmgagdn.

35660 m306ob Jndonbs @s Ggdbmenmaanb bsnmbgdlb sGagHmn banb-
&9Ggbm 353mygemaze 8omdemgbgb 3. LnModgd, . ansdzneds, 3. LoMda-
madgd, b. mgomodgd, b. agmodgemBs, 3. R3qbodgd, b. b Gl @ Lbgo
23@mMgd3s.

&Moon@onma JobyFo Gadnb mgabm babooggds dMagsmggmmgabo
Lgbooms @ ag3mon, Gog 3ob63nMmmdgdumoas sjfmmom, MmIs@Borama a-
Bger > Pgbmey® Baghams sMaghon xangab BagmngRgdgdom, Gmdmg-
303 6263mng8bgds > afmgmnds yumdbab bLadBogeb 3gMomEdn ymHdbab
3oA(335m3n — JoBbs, MBnramdbs, Badbobs ®o Jemg®Bde, safgmgy, Bom-
3mngdbgds wmarmnbs 0 m3060b gogoby magoMagdnb 3m(3gbdn.

dombgmogor adnby, Gm8 jmg@oeb dmboBammgmdalb gofgdy dgndemg-
dgmns GFongomme by Gndab mgebob 3omgds, GsBaFogdamo
330f396935 3mbabAgds 03ab Mmomdatyg, GmA 3mgA@ds dgademgds Agbdnbmb
©306mb boybgdg, 963meRGg agdm s Fodn dnMndmogn Gmbgdo, s8mg-
Bo @odmo m@abygh Babn baabbn. gb Fbmmm a8 3gdmbgggedn dgndemgds
3mbgb, Gm(zs JengHGn 3m8B3s6m Bgmggnbos, by o ofinb 8mabaggdy-
tmo. bBmAge gb onb jobyGa Godab mgnbab dnmgdeb ghm-gHion dmogsfin
Babadammds.

ya&dbab doM(3g0mdn GM3gbgdob, abgzg Gmameg Lbgs oMHmdsdyg-
o BagFagdab @oa®mggds @admynrgdmmas yu&donb LdBnggdy. od-
Bogggdolb IMm(3gbdn BogdMnb moaMmggdsboeb ghmam brmgds sMmds@yme
Bagongfgdgdab bMmo, gobbognmMgdem Bogmgdom sgMmemorenbs, Gmdmy-
dn(3 gHdgbdn 6ndz6gram Fommgbmdnmos, doaMod asbadafimdgdgb Lb-
3oobbgs x0dab guidbab oFGmIs@lb, Amamy gobab bbgomobbgs xndab
gndbnb 8o(330mBn, nby Ggdemdn dHMAsGmmn BngongMgdgdob Jogbo-
3900 aGmagds LndbBagol Lbgamsbbzs JgMamean.

46dbab 3@n360L 6396ebs @ LAGTIGIETee gergdpbdodelb Ige-
39b0ommds  %0dgdab nbygeo 33630Gm3gdmmes BnooaP®-jemada@ e
306mdg3n03(3. 3. dgMadab dmbozgdgdnm gfon s ngngg Kodeb yoMmdbab
894s6030M0 gagbommmds 86083bgmmaba n(33emgds Bengdalb Bobgrgoo.

39



40

Bgatgdoo Bogemgdn (33momgdgdos mogogboMmgdamn EndBol 3m(yg6-
&mer 398(339em353n. 33@mEAnb 8mba(3g8gd0m, LageGmggmmb bbgsmsbbgs
Gonmbdn dmbofen Rabyfin 3obab Radolb yaMdgbdn yemgMHEob Mompgbmds
2,0-4,1 % agbs 8omgdaemo. 3obo — 9,2-11,8 %. B396csb gRosm Gdammda —
80,5-85,2 %, 6036y — 3,45-4,9 %.

4afdbols 3g7obn3mfin dn8oragbmmmds aggmads safgm3zg @986agggdab
LBEngdal dnbgmgacn.

b. ©p@3n3ndnb > . baodob Babgegne (16), 88936l ormzgme
6oBnmyddn JnBo 3mA3mBabGos m3zabgdGnge o MammybmdMngn 873(33-
gemdab go8m j3mggeb a06bsgmmEgdamo 86nd36gmmds gbagdgds yo&dba-
Q06 bbgorbbgzs @ndab 3GmEYJ@oL dnmgdal EAMb, Momash Gylbmmmaa-
aF0 3Gm3g9bgdeb megebgdagdoms aedm gamdbob 389360b bEFHa]EmHn-
o gmgdngb@gdnb bbgomsbbgs banbbom nmgdgh 8mbaBammgmdsls dmBagsma
3GmEnd@ob RsBmysmndgdsdn.

g96dbab bofnbbob 356bsdmgMnbamgol dnGggmbaotnbbmgabn 36nd36-
2mmds gboggds 85b3n BabaMBymagdolb mzabyding > Mameybmadfng 3gm-
a360rmmdab.

bob3Mbymgde (396Mgmmn mEas6abnb s39dmmgdsdn dmbsbomy bog-
mngfgdoos 85-90 %-b 3gamagbl. 65b3nmbymgdn 3gagdnsh 6ob3ntdamal,
Byommdamnbs s obadomnbogsh. BmBgmmagsb b >mnbndbmb 8mbm ms
3mmn  bdgofngdn. 8mbmbagetomgdn BoMBmamagbgb dfsgstmagmdnsba
L3nMGJBaL BoBmgdaengdb. Immobodofnmgdnmob smbobadbogns Labadg-
3gmo, gRGaeebe (3gergmabs), 35803gmmmmba. 8 Ramydo geboboemg-
3> 53Mgmag, 39J@0bmgaba BogomngFgdadn., BmBmgdo doMdom aMmamy-
3> ynfdgbdn. Bsmn aoMEod8bolb 3Gmmud@gdn 860d36gmmaeb aogmmgbob
sbgbgb yuMdBob aomedndaggdab 3Gmmmd@gdnb baMabbdy. 3gd@nbmgsbo
BagmagMgdgdo (3gmrgmmbabasb, 3gdnizgemymmbgdbs o mmnabnbmeb M-
e BaMBmomaghgb 9(3gbsHgamo axMgmeb jgomob dofnmsw 338smag-
By babomb.

LABPbIGME, JmMgMGab Hmmab sGobamsbopmm Jggabgdab sfhe gm
Bod®L dgndmygds Bogobymgo mmgb, sby asbebyrgoe g.B. LIgEeommabme
BAgdn(s, (3 Mbre nygmb Jgmgan XX bamynbyde GHsmogomma dgmgnbgm-
dobadn sMadsMmmgduyma adm gnmgdmmgdabs.

bg8mombndbymomsb 308mdrnbafy aswegbygn®gon, Jomng gfobym
30326g6gdmpon  GodogMn oban mgebolb RsBmysmmndadolb as68s3n6im-
393m0 @od@mEgdab a5dm33emggob, ygoMdbob dsgotn BsBormgdnlb 860336~
ammdnb 39g30bgd0b sbadgmMmgy asmabobymnwsb, Mems asa35@sb@e 28
L3930 YbgdFe BaMBmJBammn dymbn.



33930b m3ngdHe s Jgmmegdn

Ragbo 33emganb 80bobn 30653nBmdgdms baamgmn mdngd@nb 3gMhggab
mEo dotooon dodsMommagdnor 1. — yadbob 8sgeMn baBammgdab o
3obgfia Bgbno aygbgdamo m3znbmgdab smmBs@BsmamB8J86gmn bagfhaogdab
353m3gmage. 2. — J3a3M0b m3060b a53mERgmEmBabs s dpaMommdab
39685306m3gdgmo g3o@™Mnb maragbo.

Lagaemgg ™dngddor 898mygbgdmmn agm gobab Lbgsmabbgs gadnb
4a963dBob Bogstin 63Bammgdal (3obn, Jmg@n, Bndbs) ByombinB@nsbo 358-
mbobgmnmgdn s FHs@agammn Bgbao maygbgdmmn mgnbmgdn, safgogy
oabab d3gacnb Bo@gbgdo.

bogaemgg md0gd@do abodmgMmgdmms sHmmom d M Hmmoar SHm-
95@BoMB8m3J36gem bagmoms bbgambbgs xanamel — wdsmengbn L3nGEgdabs,
3bndmgabn  8goggdalb, Morgemn gmgMgdol, GoH3bgdnl, mod@mbgdab,
>gmmomn ggbmmgdab, 3Gm(3nsbarnbgdab, ggbmm joMmdmbaymen 3gsg9dal,
Bemogmbmemgdab, saMgmgg oegabmggoemo  33nbmageggdel, 8n6gMarryfo
Baognggdgdolb ;gabgdingn o Mommybmdingn 398(339mmdgdn, bsggmaggo
608:93930b 356G mJLosbEMMa MBsHnbmds, JHEMBaGmBobIgdEHmaggmn,
Loobao  JAm3s@mamogab, s@mBam- 2dbmEdianmn bdgd@GmdgGmabs
s 9md@Ambamo Istadogbod@n Mgbmbablnb s3sGo@nMgdnlb godmy-
969800, oafgongg OIV- MA-AS312-03A, (OIV) MA-E-AS2-10- INDFOL,
amb@ 30536-97-0b a58mygbgdoon.

33a30b 3ggagde

308m33emg39800 EaEanbms, M3 yamdbab ymgMGo dgn(3oL SAMBoG-
B263m8736gm BogFomms soghor xanab — glonmob L3nMHGIBL, 3bndmzed

9303938L, Gorgm gonFgdl, BgMm3ghgdl, 5] @mbgdb, s6Gm3sBygm L3aMGgdL,
>m@33n73lb, Jo&gbnbgdlb, GgbmmjsFdmbam 3goggdb, 3Mm(3gsbnmnbgdl,
QEogmbmmgdl, oogobngem 58n6mBygaggdl, dnbgMHommy bagamngMgdgdb.
@bGom 1-By Bomdmmagbornns 3Bl Lbgomsbbgs xodob yydbab
JgB@b  ofRmmon  GmIs@Bardmd by BagFagdalb  bbgoraobbge
xang0b 37803969 3M33mbgbGms manbgdFngo @ Mamrgbmdmage dgd-

(339erm30b 3sRggbgdengdo.

41



42

3bGomo 1

g93dbab 3maFGob sd@mmarn s6Gm3o>@ba6G3magdbymon BagRagda

82/100 3
6goBnogean bobgo
Ne | gmBdmBab@ms mobobgemgds oo o g a6 20085,
JoFmgbaba Fobdon
9330amgbo LInGG93n

1 Pgonsbmenn 13.57 6.12 6.5
2 PEm3sbeemn 34 4.2 5.05

3 pbdmdgosbmmn 7.6 8.7 7.6
4 pdmodagnab LInHEn 38.2 41.3 374
5 Pggbobmenn 0.53 0.72 0.50
%530 63.11 60.68 56.8

(3808m336n 333980
1 |d8>68g030 4.72 334 13.25
2 BAmInmbdgags 12.14 8.6 1.92
3 [9Fdmagegs 4.42 3.62 0.92
4 BmzomgHnobdygegs 0.15 0.24 0.12
X530 2143 45.86 16.21
Aornmmo gng@igde
1 lyonenjed@Gmbogn 0.08 0.07 0.07
2 |gomongadGnenodn 0.27 0.22 0.30
3 |yonemje3Gabagn 0.20 0.20 0.19
4 ponemmogAnbogn 0.22 0.24 0.98
5 |jooradomobBodn 0.25 0.23 0.70
6 lgonmdsmIngmmgode 0.63 0.37 1.56
7 |jgonendamBadodn 8.54 6.52 11.95
8 jgmoenronbmenga@n 6.33 5.02 10.39
9 |howrnmegsdn 8.58 5.13 10.08
10 gownmbBgetogn 1.27 0.94 1.57
11 jgmomgegmbsbmago 8.0 0.61 1.42
12 [yoommod@odn 1.43 1.65 1.65
13 kongonrnbaggjgnbsgn 6.30 6.61 7.15
14 [9bnmddafdygogelb gonmgogfin 0.16 0.15 0.18
15 lggbamgmnmaggdodn 1.3 0.13 0.07
2330 43.56 28.09 48.26
85376730

1 1866b mabaenmmenmgbogn 0.15 0.14 0.20
2 3oL enbommmmmgbogn 0.08 0.06 0.08




3 jmabsenmmen 0.05 0.08 0.04
4 Ja- $7F3nbgmemn 0.22 0.20 0.20
5 Ihmmobagbo 0.15 0.12 0.66
6 ljoMamaomgbo 0.1 0.09 0.16
7 |B-37396760 0.08 0.06 0.13
K330 10.03 9.29 10.52
3JFHmenamo ¢3gbmengdn
1 B — gonem agsnsimme 0.08 0.08 0.08
2 |3960emnbn 0.04 0.03 0.03
3 103b336ob dem@gnen 0.05 0.02 0.0
4 Pgomgbo ggzagbema 0.12 0.09 0.12
5 |3mBagygGomab LMo 0.0 0.0 0.49
6 |93396mea 0.21 0.15 0.10
RS0 0.5 0.37 0.82
senegdnmgdn
1 [g9fgytnme 2.29 2.43 2,29
2 RBgbbornmy3nmn 0.21 0.22 0.20
3 |g3gbomagg@ernmgdomn 0.25 0.37 0.19
4 363530 semgdnmn 32.73 54,22 46.2
5 Jga@omn 4.31 6.31 0.65
K330 39.79 63.55 49.53
g Embgda
B—agomgLo damnemeogd@mbn 0.47 0.23 0.85
2 [Babbemns — mog@mbo 0.58 0.10 0.60
(4-397Lnen-2,5-gamgb0-2,5
3 [@domfim 3 AMabmmn) 0.38 0.15 0.08
[d8361849030
x33n 1.43 0.48 1.53
3Gmddgemn bInGEgdn
1 |B-ggbocngonennb blnGgn 2.56 2.61 2.89
%330 2.56 261 2.89
Liyem R0 18241 210.93 186.56

Gmamg @bGomo 1-@ob Rsobl, 3oBob Lbgomobbgs %edab yudbob
JmaeEn  (BgoBoogmn, gobama 863567, babge) omgb@ogazatigdmmos
gogbgmgdab 3g8smagbgmo sdfmma, oMmBs®Bamamdgdbyem bogBoms
11-807 ®angob 398239670 3m33mbgb@gdn.

3oababolb  803MmdmBal 2005 Bmob 8mbagmol yadbob 3emgM@-
3o ngbGogagntigdamos 9 ojEmmar Bghoms xangeb Jg8smagbgmme
3m33mbb@adan, GmIgmmoash dgmogdec Bomomn  gmb(3gbGHozono
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a58mnfhggs Mdsmengbn LIaMGgda, (3b0dmgebo dgoggde, Horgmn gmgHgda,
&a3gbgdoa, sereg3nmgdn, sGMIsEmo L3oHGgd0.

odfmmo, smmBoBomImaJdbgm BogFmms gadgMa 3gd(33gemmdabs
85B39670mmn gggmody Bomarmns Jobma 363560l jemgM@3n (210,93 35/100
8-30). AgsBomgmabs > babgab Jgbsdadoba BsBggbgdmmgdn Jgmeigdam
©d50s, M3 gMmBsbgmmsb dmng sbmmmbas (3gbodsdabsm: 182,41 ws
186,56 83/100 3em).

G goBoagmob ymgm@do wdsmemgbo bnBGgdnbs o (3b0dmgeba dgo-
30%0b %o 3pd330emmdab bggmncn Bagans 46,33 %, bmeom Lbgs
26mBo@BsA3m8J86gm BogRamoms xanggdnbs (Gomma gogFgdn, Gge-
396930, oemEgdnEdn, sGmIsGmmo b3nBGadn) RsBnMa bggmGamn Barma
52,58 %-0s. bobgab 3emgGBdn sdGmmom, sHmBs@bam8ma]8bgmm Baghmms
Bg8mombodbam ™M oransgdsl dmMob Jomaz MRG™ aos. WBsmeg-
Lo L3nAGIdabs o (3B08mgebo Bgogadab ReBNGH0 Fommgbmdalb bzgmMomn
Bogmos 39,12 %, bmmm s6mdo@Bodma]dbgm bsgMmms bgdmambndbyma
3amey xawgmob Bomom - 59,57%. Mo dggbgds  gobyEn 363560l
JgHBL, of 6mBo@Bamdma83bgm bogFomms bydmombadbymn Ramagdob
bagefnon Bogn cnmg8ob csbadafng, Igfygmdlb 50 %-ab gofgmyddn d(30-
Mgmegbo 3g8-6ogmmgdmdon.

Jgndemgds @agabgyabom, Gm8 Ladngg kodab ymBdbob gmmg@EBoL oj6m-
o, oHmIs@Bomd3mdddbgm bGogfimams Jmenb  bogdomm  Jomommns ad
BagRoms (Borgma gogfgdo, smegdnmgdn, §3M3g6gdn, d3g&ommo, SGHm-
dogygmo b3oMBgda) bggoomn Bamo, Moy g@ygzgmgdb JmgHEob 860d-
36gmmgzob GAmedy  gobuHo 3060b SGEMBs@BsMam3]86gmn BogMamgdnm
359poMgdol  Logdgdn. asbbogmmMgdmmem @bms agogbgeb boba bab-
3oL yadbalb jmgBGeb sMmMIsGBsEMAJdbgm  bogfomams FgmEg xkam-
gob {(Gorgme goggda, >mEdnmgdn, GM3ghgda, s3g@omma, SGmIsmn
L3RG gdn)} 860B36gmmmzab bagotam, % Bomb (59,57%). «wbwms gogniGHmo,
Hm3 bobzab mgnbob b3gngngaMe agdmbs > csngnmab Bskdm]d65dn
86n8369mmgabo Bommo ¢bs dng3nogbmb yu@dbab jmaGHEL.

@bGom 2-Bg Bsdmmagbommos JobuBa d(3303560L yohdbab JemgP@el
sFmmorgn, 6mBa@BsHdm8186gmn BogMomgdab gd(339mmdnb 85B39Bgdmy-
30 gmomob ©a6yg80b 606 @ @ImemNlb ©s8msgMmgdnb J8moa.

Bmameiy gbFMom 2-@sb BobL, yq@dbab jmgM@do sgfimmom, SGMAdsd-
EoA8m3Jabgen BogFamms Rodn mumarol @s3dsghgdab 3gdmaa aodworn-
03, M3 303mbagamns (3bn8mgaba Bygsgzgdab, Gormmn gogMagdobs > Ydom-
mgbo L3nMGIonb Mommabmdngn bmom, orgdze bbgs xammab BogHhomoms
- $aM3g6gdab, sGMIsgmemn LIGEGIBNL, moj@mMBgdab, srEgInegdab,
bobdnMbyomdomgdnl Mommgbmdgdn B(3nfmgds. gb dmamgbs Mbms d0bLbsL
afonb Fbng o3 Boghome gamabgemom Jopmmats s6gdn, 8gmigh dbtag
o0 53@ogGn 8mbsBoemymdam 8ndrnbsfy gobazs-smmagbao Ggad(3ngdan.



3bMnema 2

33b96a 3(3303360b ym@dBab
3mgAGnb sdEmmamn, 36mds8B2M3m3Jabgmn Baghmgdn
32/1008
| 5 4,
ss| 2 [ €] &1 & | &s| &
@babgengds 2 €| 3B § &
: 3| @ g ¥
3 3
o
Jobgfin
9330306
1 JmgGde ] 0.754 | 94.978 | 19.01 | 14.269 | 11.802 | 44.694 | 2.968 | 0.162
waeecsob
©364530b 6nb
Jobafin
333n3060
2 320680 | 5661 | 155.704 |37.231] 5.794 | 0.769 | 20.890 | 0.613 | 0.074
@aornab
®@>3nogGgdnb
3p9@0a

(3b08m3o6 8039830 nrgb@oagnntigdamos 9 3m3Imbgbgn: JodMand-
9935 bmbob3yags, moyfinbdygsgs, dnfnb@nbdgsgs, 3gb@owg o6dgags,
35mIn@nbdygogs, LBgoMnbdgogs, ddsMdysgs, mmgnbdgags. @amemab wob-
FHaemgdob Jg8mga Jemg®@dn Rbrgds §53Mn6dgags, dnab@obdgags, bggo-
063035, doBygogs, (3bndmzoba Igoggdomsb Jomome Jmb(3gbGMagnnc
3°9maffggs JomBn®nbdgogs (66.237 93/100 3rm) > memgnbdgogs (21.959
83/100 3em), 53 1 3965L3bgmnb GomEabmds 3(3nHrgds JmahGdn mmamab
©obAmmgdob 3g8mga, bmmm 3sem3n@nbdgegnbs jo adMmgds. (3bndmzab
875398b mgogns M3nModgbe bzgmoon Bome Bogfomms Bmeab — 94.978
83/100 8 gdb@Fo]@n.

8smamn 3mb(396@Mogznnc goBmadRggs sGmAsggmn b3nMEgdalb Ran-
@ (4.694 83/100 8m), @Fn3Bmamenn (2.546 83/100 8em), gogmenn (1.862
83/100 8m), 3gonmmbogngmemn (0.604 33/100 3em). Eomanob @obEmmgdab
9093 JaPBnEs6 mgnbmadn aomabymas 2 JMm33mBgbgn: GFagGmammeo
©s Igonmbogngmmn, bmemm goGmmab Mamegbmds JrmgHgdo Bogmmmmal.

momob aBygdeb Bab 3mgG@dn orgbGrgontigdgmes 9 Gargenn
oM gonmJodfmbogn, gonmyedfomode, gonmjedMnba@n, ogmn-
mmgbogma@n, mogonmdsmmbagn, gonmmogBabs@e, gonmdamnb@nbogn,
goomIsmdndodn, gonmdgmafambo@n. ymormeb EsLAmgdel J3dmga
Jm9H&3o RBrgds: abmoBorna(3g@odn, goammsddodn, dmbmgmambygie-
6a@n, gomorbBgaogn, gonearanbmmgoge. @momolb IGmzgbdn mgnbm-
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30 gorognms regonmmdbamadn, ogomnmdsrrmbogn, goarnran@abo@n,
gone3geatigmbadn.

(3bBoen 3-By BoMBmeagbomn JobuGo 8(3gngo6ab 3oBals ndals go@dbal
Jmg@ab §aM3gbgdnb Mommybmdfngn > ogebydMnge 8gd(335mmdgdal
85B39693mgdebs 53Lobggmo dmba(3gdgdn EPmomob 36Y9dsdmy @ Emo-
@ob @ibAgemydeb 353roa.

(3bMoemo 3
$23396930b 393330emBs gobgMa 3gngabab yemgFgan
93/1003

Ne BngongMgdnb @obiabgemgds JQ‘O“'&“E‘%‘OW[’ quﬁgga:?:oenb
1 |omobagba 4.278 2.073

2 |p-agsambgbn 1.540 0.551

3 | agmads mgbo D 0.335 0.164

4 | 36mB>mpbrfgbn 0.558 -

5 | B-byeabgbn 0.233 -

6 | a-Bgm@mmobn 0.494 -

7 | P-ombmba 0.476 -

8 |a-gommsymighn 0.438 -

9 [y-gemgdnbo 0.649 -
10 | 3-vjbm-g-omBmemn 0.215 -
11 | g3ndn(3ngmmbybanggmmobrgbe 0.514 -
12 | a-38m6Bqggbe 0.890 0.695
13 [y-gomobgbn 3.108 1.680
14 | goamgomgbn 0.333 0.146
15 | m3emendgbmbn 2.08 -
16 | condmbgbn - 0.026
17 | B-gmdgdgbe - 0.241
18 | 3oengblgbn - 0.218

o193 9600, Gmd rmarnb sBmaghigdelb d39mga JergHEnab mgab-
mdo aopawnb JmyRgeb sgfmmopne Bogfmgdo bFmmom 6 6sBnrmmding
(gbMormo 3). 15 §gM39bnwmsb mumarmnb @admsgHgdnlb Bg8maa Jerog™@Bo
> gngbofegds 9GgMma- gbo, bmenm ©6s@RY6N §gM3gbgdolb Gommybm-
3> 30-50%-0m 330M©gds. sbgongg L= Gomons (3bodmgebo gsggdnl, mog-
&mbgdob, sHmBs@ymo LInGBdab, SemEY3nmgdnb Fgdmbzggedos.

eoemab ©oBygdnb 606 jmgM@30 ngb@ngaznMgdanmos 4 mod@mbon:
(bFomo 4) y-gorngbndgoammemog@mbn, Y-6mbamoj@mba, 6-396@0w-5,6-
endoeAm-2H-30- G36-2-mbn, Laengnbormo 4(14)-6-1-mbo. Eu@amab @ob-



Amgdnb Fg8ga JgFH@nmeb mgnbmdn gamsbgmns  y-Bmbamag@mbe,
6-396&0rn-5,6-003nGm-2H-3066-2-mbn, BobyzMomasmobmmns y-gomg-
bodgoaGmmog@mbn. mod@mbgdorsb yzgmedy Bsma- ma gmbgbBHagnam
3°3mo@Bggs 6-336@0em-5,6-@ndnmeMm-2H-JnMo6-2-m60 (9.614 83/1003cm).
AHm3mob Jgadbgdal brmaMumo Jmbgb@fains dsmomns @s gfo-5Gon
860336gmmgabo oGmBs@BsM8mB8J36gma Jm33mbab@na.

abGomo 4
3 &mb93nb 333(335emmds obyn 33303560l yma@@dn
33/1003
JmB3mBgB@0b obabgemyds mﬁgﬁ"’m Jeaﬁ%;az;a:nwb
1 | bogngnbogm-4(14)-96-1-mba 0,226 -
2 | 6-33680rn-5,6-n3nmAm-2H-306s6- 2-mbo 9,614 -
3 {y-6mbsmogd@mbo 0,526 -
4 | y-gormgbndagmnfmmad@mbn 1,436 0,769
%530 11.802 0.769

moJ@mbgdn, Gmamy BobdnGBymgdol @obmghgob IGmEN]E3d0
860336gemmzeb  Gmemb  dbmmgdab mgebob  sGmMIs@Bamdmgdbel IGm-
(39L3n. 33mgbor, dg@om bLonbGgRgbm goddos Bomn Jgmatigdnm Bomommn
JMb396@Mo3nd ynddbab ymamEdn. mamiy (3bfnen 4-o6 RbL, -
momalb sdosgegdab 39ga yMdinlb 3emgBgdn mog@mbgdol Momag-
Bmds 3060338y 30MEgde, JrgMdan abBNgo3aMgdamns dbmmme
¥-gomgbodamnfmmad@mbn, nbog cncgdnb gobsbgafgdnmn Gommgbmdao.

FmamA(y 3badgm, mod@mbgde asmoesh doumsd 36gdn o oo
33omn  goMms  Y-gomdbodmmafmmoggmbobs, osmeh  Mhgds  guGdbob
3G @do.

gndemgds @agebygbsm, Gma JmgG@e oMb gRo-gHma 8603369mmmaobo
3mM33mbgB@n mgnbnb mad@mbgdno 303mnegdnbes.

emormab ©sBygdolb Eob gmgM@do omgb@nyaEagdames 8 sereg-
3n@a: 396bsemmadomn, Jgjboborma, mg@sbomn, Bmbobomn, 2-mj@gbome,
30L-2,4-09 3ongbsmn, 2-4-3938s@ngboma, BobL-2,4-0g 5009600, -
momob ©s8maggdab 3g8ga B @30 BBrgds mpgsbomn @ BoMob@nbals
sergdnea. onoddab yagemo 3m33mbgbGoe asmawnl mzobmda.

»goBoomgmab, gobuyGa 863560bs o bobgob ya®dbab 3mgMEgdde 3g-
Ggdom Jomorma Jmb39b@@agonm babnsoggds (3bndmgsbn 8gsggdo, Gm-
8qmo(3 yagmadby 8g@ns Bgobnmyenlb mmg@@dn, babgebsdn o mn;mgdol Lad-
%G Bogmgdns, Gormmn gogFgde yagmoby dg&e Mammgbmdom ofal bob-
aab 3ma@do, Bgmofgdom bogmgda gn Gfsbaogmabs @ ok 8B3560L

Jemg@d3a. mogd@mbgdab 3gd(33gmmdam sbggg asdmadfiggs bobgal jemg-
&0, 3oL mbsg RsdmARgds GgsBamgmnbs s 3obygFn 363360b JrmgFH@gda.
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smgdngdnb Jgd3ggmmdom 3o ao8maRggs Jobm@a 863060l ymoM-
0. bodngg 3obob ®kn8ob yoFdbol JmaMGdn nrobGagagnMgdames 7
&af3gbn: mobsnmmemgLogn, G®abbmabarnmmmmgboga, (3obemobamm-
mmn, a-BM3nbgmen, amobagbe, joGemgemgbo, B-3udgbgbn. MmBgmame-
396 gamgdom Bsmormns amobagbab, B-3udgbgbel @ JoMamggamgbol Go-
mgbmds babgab yuidbab 3mgG@dn. smbobndbagns, Gm8 bgdmombadbyem
Bagoos gmb(306@Gagne WHBGm Bomomns JobuGo 8(3303960b goHdbab
Jmg6@dn, bLbzs Rxedgdab ypMdbab JmgGBosb dgmatigdeom, ab obgagg
ad3mofRggs ognbgdingn 8Msgemegfmgbgdom.

Ro@ofms mMasbmmad@ogn®o dggobgds 13 Amz%-nb 333(33gemm-
3nb LEobsGBmn bbbstabs, Gm3gmary ©d8bomgdymn ogm JobuMa
8(3303960b 3ol 65 3m(3.%- asbo gjbEFsJGeb 258mynbgdno. owEa-
abes, Hmd JmgGGab gJb@Fogddn bobasmmgds mnd JoMgabaygMom, bLabao-
Imgbm, gadbablngBo s@EmBogno > a3dmma, dmngfo LIgEegoFaHo
Bormabmgabn Bmbgdom, oGmBsddo W@Hm as8mboggema 3oy agdmdg,
Jodmbamemn, Gdaemn, JoMaom 870965Bymdame Bmfndrmoge  Gmbgdao.
w1610 3mnbndBmb, GmA bigegnynfio 398mon s sEMBaGnm o6 babnsmmy-
3> ok d(3303060b Mdogmm oygbgdama m306m, saGgmgzy Gsbamenab,
Jobafn 363560bo o bobgalb JmgB@gdab gdbG G Ggda.

Jobfo Bndnb mgobabamgob sdababoomgdgmns 3Gmemagn ggbmengda-
Lo > 65b3nMBymgdab mobengRob 3MmEyI@gdab ome Fgd(339emmds, do-
ok Bmzo $f3b73nb Fgd(335emmBds B30,

bgF0  Gndab mgnBobomgab wedsbabnomgdgmns gobmem@-agons-
JMerEo Bmbgda. manbab Gndn sBMJnmadmmns sGmIsGmemn RamBHdab
Fgonobobymdody, orm(30 285 o 08 Gndab mznbobomgob MmIdgmody RagBe
6534356 Gmmb sbAmmgdlb. Gag NBHm 06 gbbomFns Babab Jgbgds JogHnb
996335006, (Fag gdbmemmann®o IGm3gbgdab msbadrnzns) Ya®m 3go
Gomegbmdom Bamdmndmds smogsgyto sermgdnmgdn. G3M3gbgdn ms Bob-
JaMBymmgdnb obmghab 3GmEMd@gde, mod@mbgdn, 8jfmmogn g3gbmengde
Radomn bmgFgme 3mb(336@Ga@enb 3ahmdnddag aobadnimdgdgh 58> oy
0d $ndnb mgzabab L3gEnRNFTG SGMISGL.

©3b336s

g96dbab  jmagBGe Bmomstos  djFmmomn, 3HMmBsdBsMIm3Jdbgma
BagFogdnm, Gy as6s30Gmdgdb 3ab o@ond Gmemb gu@deab Ggdoemab
srngmI3mera@o @amornb 3Gm3gbdo sor sd@nm® BmboBormgmdol Gmame
8n8nbafg Morgen domdadom® aoMrogdd6s3n, aby BmBogormn manbel sMm-
3>@bs > 3gdmb RaBmysrmndgdadn.

Fegmi(y 36mBo@BoM3m3J86gm Boghomms k8w Gommgbmdgdal, ol
GomIgame %3Pgdeb 235 org 08 BagongMgdob Maemmybmdage > mgoby-
3ingo bMeo-338(30Mnds bres dabLbab gMmnb BbfMng Bson Foms sfg-



30 gomobjmmom, 8gmMgl 3bMag o amomab IFHm3abdn gmgMegngaanb,
$9396030b, BobAnFBymodelb  obenghzab IGmEMIGIdab mo@mBgdab,
9gRmemagn @gbmengdal BaMdmdBams > @oaMmagdem. JobmEa d3g0ge6al
Jobghn Godob @306m g93mamRags L3gegngne, babnsdmabm sHm3sGnms
@> 399mon, Mo Ndegme @oygbydnm mgebmdn o Fgna™dBmds. 23s3y
Amb, 3333oMn 398m @ 3HMBsGnm o6 babnommgds Jobganb Lbgs gs-
Bob gndnb gMdbabagsb wmoygbydame mznbm. 3@ndAmdm, Gma s3a35Mn
bL3gENGNINFH 3GMB>Gbs s 398mb EsR3MBmdab ByoMm B aymb yn@d-
Bob 3emgF@a, JgBdme 3o 8nb JgBsmagbmmdadn Bgdagemn sdMmmar, sHm-
3:862M3mdJ86gmmn BogFogde. asbbommmmn obormgdn sEbEAIdL jeng®-
&ob 360d369mmdab joba@n Godnb

03060l L3gaegnynMo Redn@a sGEmBognbs > 3g8mb 39436530, 296Ls-

390Mgd00 EAmomob @8mogMgdnb Bgmga J3gadn mgnbob dodody 5-6
gnobo a30Magd30l IGem(zgban.

gdBab 353560 63Bnmgdnb ggBmmuyn BagRmgdn

(bGom 5-d0 BoMBmmagbammas GaBnmgmab, jobmMa 363560bs @s bab-
aob g9Mdbab s 6aBnrmgdal Lbgaabbgs xananb ggbmergfo bagMo-
00 Ro3mEn Fg8(337mmmdgdab 85R35693mgdn.

3bfneo 5
B26meyF BogRoms 399(339mmdd yuRdbab sas 636amgddn

83/a 33Gom Fobod
bLsgfam gggbmemgde J28gbnbgda IGe3noBbagnbgda
Bodg3ab 8a/a 8a/a %/a
®3bobengds | F3Moem % ;A % 3o %
N 3sbaby Asbody Bobaby
Q Jobo 15.6 7.9 1.4 28 4 5.1
1 :% Jmafde | 88 4.3 206 417 42.8 54.3
& | 6ok 95 478 274 55.5 32 40.6
o| ao6a 25.9 13 3.45 85 6.6 1M1
2 f*% smaf@n| 806 | 404 | 186 | 455 | 332 | 557
= 6036 93 46.6 18.8 46 19.8 33.2
. 3960 229 - 4.2 - 6.4 -
3 f Jomp@dn | 745 - 25.2 - 29.8 -
606o - - - - . -

Fmami(y gbgwsgem, boghom gobmmgdnl FGommybmdMngn 3g8(335mmm-
don ao8mABggmos GgoBamgmob yu@dbolb 6adbs m@o JmgM@n. bogHom
Bgbmengdeb 3oB39693maon (88,0 83/3 33Gam 3obaby) dmag® Sbemmb gl
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Ba3Bal Fgbodsdab 85R396gdgmesb (95,0 8/ 3@arn Bsbaby). 85806, Bmeys
bogRom ggbmegdol Gomegbmds 35680 bagMdbmdmor Bogmgdas (15,6
33/a 33omm Bobody). @osbramgdngm sbgmogy Lyscns gobyFo 363060l
ga6dbob dogs6 65bamgddn LogHom ggbmenydab dgd339mmmdob mgambab-
Goboo. o830 9bEs 5t0badbmb, Gma8 GdoBaogmob yuidbalb Badbobs o
Jra®@ a0 bagFom g3gbmemgdal 8g3(335mmmdnb 8oRzg633gemo @®m domamns
Jobgfin 3B3060b y@dbol BadBobs s JmgH@eb BoBzgbgdgmmob Jgmo6-
g80on. Ggobomgmmob gafidbab BadBobs ms JemgHBob LagFHom ggbmemgdal
b3ggGnmn Bomo guedbol dsgof bobnmgddn dgomagbl 92,1 %-b. jobmo
863060bomgnb Bgbodsdnbn dsRggbgdgemn 87%-b 35000396L.

JoGbnbgdolb 3oRggbgdgmn yzgmedy Bomsmmas MgoBoomgmab  god-
Bob B036sdn (27,4 33/3 93Gom aabo%g), 3oL 8mbrgal gemgFhgn (20,6 3a/a
3Gomm BoboDy), bmmm 8o xa8mMo bggeMoon Boemn ymdbob Bsgstin
BoBnemgdab Jo@gbnbgdnl bogBom Gommgbmdadn Jgamagbl 97,2 %-b. sbagg
domamos Jobyfin 863560b BadBal @s JmgFPGob Joggbobgdob bzgmGamn
Bogma, oz Igoragblb 91,5 %-L.

3m(300b0nbgdol Mompgbmdmngn d98(337tmm3nlb cgambsdHabing buy-
Gomn 83gmeE o(33mgds. IFm(3nobonbgdal Gommpgbmds bogMdbmdma
2gofdgdb BagHamms 28 Ram@nl Gomogbmdal 8oB396939mb 6036530, gb
Ly@smo ogomboRnbms Gmgmey Mdsbomganb, nbg gobmGn 863560L Boa-
smondy. GgoBamgmnb  3mgHGob bagetoma Bomn  IGim(znsbomnbgdnb
ROTPH GomEgbmdodn dgeagbl 54,3 %-b, bmmm gobm@ 86356580 55,7
%-b. 3mgF@nbs s Bndbob bagrnon Bomo gsdnmsm 94,9 %-os.

3 (3006000060 306739936335 Gemagmbmengdab JamobL. ob BomBmaro-
396L dmog® 9b@nmgbomsb@l. 20-%9® dmngFos, gomGg obmGAd063gs30
©> 50-%g6 dmngfin, gopmg go@sdnbn E. 3Gm3nsbowebn BoMImormagbl
°Mbgdnmoe Immndgfmm Rogab obgmn gmogmbmamgdabs, GmamEn(gos
3o@bobgdo.

36m(300600060L Spnmoma Bystims yuMdgba 3o6msb, 3mgMmGob md
603Bsbosb gfmor.

JMb396@Ma(300 3Gm(300B0nbabs gMdgbdn smbgab 1,2-2,5 a/33-bg,
150,0-400,0 33/m-bg gonth mzabmdn s 0,8-2,5 a/m-bg Boogemn mzabmada.

36m(30060nb0 3mboBammgmal aym-bobbmdsmmgms asgomgdgdnbe @
J9d65Bmogobs @> Bnbogobn mMasbmgdalb 30dmb @odgomgdgdalb Fnbgab
9gd(3ntigdsda. bgeb @BymdL mMasbobdab Jbmgomadab bobbemeo 8m3s-
539800 > babnsmpgds bobbmdosBmgms gegsMmmgdalb nbsGoo.

ym3gendy g8mambndbygmn gorgy PBG™ Bl Lty dogody me-
©@IEgdYmo ©s 3o g84mmn m3nbob, HGmame(z LsdgrHbammm mgnbgdgdal
dgmbg 33900b 3Gmed@nb 36ndgbgemmdsb.



@36 3>-3mbymn dgs393a

@bHnen 6-3o BoMmmagbarmns y&dbal dogatin 63Bamgdal dgdswagby-
0 gobmepjomdmbamn 8h03580b Gampnbmdmnge o mgobgdfnge 833;33-
gemdals Jobggbgdemnda.

Bramy (3bGoeonsb Rsbb, ymucidbol Bsgatn baBamgdemsb gamob
37535 dmadmggds Bbmeme E03Bs3n, abog JgwaMgdne domomn mb(yg6-
GMo@ono. 3obbo o JmgM@3a goranb Fgogs o6 gogbofmgds. 0obadbob
3go3> o6 ofnb grenM@dn. Bo3BaBn jn 8nbo Momegbmds cnmgdnl 2-%4M
390> 39606 YgEoMgdnm. Jog@oMdysgalb 333;33gemmdom asdm@Agmemns
Jmah@o, dobo bzgmamn Bomn JmgHGob @gbmmadmbam Bgsgocms
®5396 Fg8(339cmmdadn Bgoagblb 61,24 %-b, bmmmm 53 ygsgab bggoGeon
Boemo 3obob, JmagM@abs s Bn3Bob xsdaM omegbmdadn 8gswanbb 36,7
%-b.

3- 398568 g030L  3g8(3ggmmmdom  gsdm@Rgmmas 6a36s, Gm3gerdng 3
8go30L Momgbmds mMyrgm g@ns jo63n 3nb Bg8(3ggmmdsdy. JemgMBmob
a0ogdnom 3o 1,65-%36 asdrarns.

LanbBgfMgbms JmgM@Ba JrmmGmagbdygagab Bsmome bggmnma Baema,
(3 JPGoL ggbmm 3oMdmbam Fgogocms RgadgMo Mompgbmdab 17,5 %-b

dgo03760.

3baema 6
5396mm 35G3mbyyem 3gagams 359337mmds ypFdbnb Foz36 636armyddn

83/100 9m

Ne 803000 @ababgmgds 3%6n JmaeGn 6ndBs

1 aoconb gags 0,0 0,0 2,30

2 noba860b gags 0,21 0,0 0,50

3 3ORGMgog0 0,38 3,14 0,15

4 JoNBeRdgags 0,18 0,72 0,51

5 3- 33560l 3103 0,10 0,133 0,22

6 | JeomBmggbab 85035 - 0,898 -

7 | gogob 3030 - 0,164 -

8 | 3o6agmabn - 0,072 -

Fmameg @bl s6ommabomst Rablb, JmgF@dn 3960106 ©d BalBobiosb
Bnatgdoor Bomammns Ggbmengomdmbam Bgogoms dgd(3ggemmds. Lbgomds

396bsgothgdac cgombofabms 3obmsb dgmsMydno.
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amdgmbmengdn

ma@gRomraron dmba3gdgdoo 1 33 yuMdgbdn grmogmbmengdal Go-
mgbmds 180-200 3a/m-8rg omBgaLb, oo mgebmadn 8nbo 3gd(33gmmmda
3goagbb 10-15 83/ m-by, Booger @3obmda go 50-100 a/m-0b gatia-
mg8doo.

@emogmbmmgdn  dofomomom  mmsmnbogds  yuMdbob  joblLs o
Jo@da. grogmbmengdn 3s60306mdgdgb ym@mdbab mgnbab Rammobggg@-
yaeomge 39ggMgob-

abfoen 7-By BaBmmagbomas yobgtin 8(3303960b go@dbab dogstin
BaBaemgdab dgdamagbymo gemogmbmmgdab ;mgabydinga @ Hommgbmdmnga
35R39693emgd0.

85@o LanbGMgbms gm@dbal Boaatin Babammgdol grogmbmmadab Mo~
megbmdMngn s m30bydMngn 3oBzg6gdmydn. 3963n nEnbGnxazaGgdamos
6, gmgHEao 8, begmm Bo3badn 3. yuMdbob 3obdn gEmogmbmegdal xs8mGHn
Momegbmds 3g51a76b 10,57 83/100 3rm-Bg, jep®@3o — 6,42 83/100 Beo-
by, Badbsda 3o Bomn Fommgbmds LogFdbmdmam d(gnfgs — 0,37 83/100
3m-By. 39630 JmbEgb@Manom 358mofRgzs 330G (308&06-3-0-3em0jmBagn
(4,05 33/100 8@-"03), o3 99o0a96L 38,32%-b gemagm- beammgdab Re8En
Fommybmdaba. 3396 39&06a (2,21 83/100 3en-By), Goy 3gomagblb 20,91%-b
@mogmbmmgdalb go89Mn Gommabmdabs. 3396(30®06-3-0-amm 3nEHmbogn
(2,06 83/100 3em-By), oy Ig00396L 19,49%-1 g3emogmbearmgdol xs8960
Bompgbmdabo.

EbFoeo 7
Aragmbmgdnb 3g(339mmds yRdbab sgstin BaBormgddn
83/1003¢m
< o 5| < S sl
IR R IR IR IR RN, g
godeob | S S(WE | SS| BUE| s | | ©| £ < 3
Bog060 HE| DE| Se| EX| EE R [0 54 5]
3 VE| 0| B € o€ 2 2 3 2
BoBormadn | VS| DR S| @ a¢ g E ) 13 23
TS| SR e ey 2k s | 8| B £
7184 8%° B84BT ° | 7 ©
” 2
2360 0,0 2,06 | 405 | 048 | 1,02 { 0,0 |[221|0,75(| 10,57 | 60,89%
IYBHGo 0,07 | 338 ) 189 | 040 | 0,44 | 0,03 /0,18 |0,03 | 6,42 36,98%
Bn3bs 0,06 | 0,21 | 0,10 0,0 0,0 00 | 00 (00 ] 037 2,13%

2bobadbogos, BmB o8 bado gmmogmbmmol bggmGomn Bogmn gErsgm-
bermos 089 Mommgbmdadn Bgowanbl 78,71%-b. jemag@do Bgmstgdoom
domommn gmb396@Fosnne  asdmadBaggs  339M(39GN6-3-0-ammgnGEmboro



(3,38 33/100 8em-Bg) Moz Igormagbl 52,65%-b qymogmbmengdnl gsdm@n
GamEgbmdnbs. 3396(39@06-3-0-amngmbagab Gompgbmds Bgsraqbl 1,89
33/1003en-by, Go3 Pogmbmmos Rodnn Momegbmdob 29,14%-0s. o8
™0 9396ob3Bgmn Geaogmbemenab bygrMnon Bomo gsgmbmmadal %8
Gompegbmdsdn 3gomanbl 82,05%-L.

70,00% ©no3Msds 1
0006 | mams 3960 3(3303360b ymFdBab szsn
6360rmgdnb ggmagmbmemgdnb

5000 %-eze 393339cmdgd0
Emamiiy gbgeago, JmgHgabogaby-
40,00% | 36,98% 46n303gma760mmds MRGm drn@ato @
i Bogomygmaobas, orgd(3o gyrmagmbmen-
30,00 @ %o8PMo Mamegbmdom 3obn 3 joMom
3dmERgmmns, Go dna30603633L ndsb,
20.00% 63 yadbob 8og060 BaBnmgdnmsb jo6n
I 43gemady  86ndgbgemmagabn Bysfims gyemo-
1000 3mbmemgdno  mgebob  398neMgdabe.
563653mgdn Hmeo Mbo 8ags gnogbma

2,13%

000 JraG@Lag, Gomash dabo  gymogmbm-

_maén 358539bemmds meyim dMagom-
gmogmbmengdnb % mgobn,

9983390 mdgd0
Gz dggbgds 6adbsb, ob gHemd
W go80 M yeofige s‘gggmboo gemogmbmmas  Bmagmiy
@30bgdfingn aby MomeybmdMngn Jgd(330mmmdnm > doon AmEn >HmBod)-

Bo68mJ3653n 4360336g9emm mbos aymb.

b 336s

JobaEo m306ab bagHom ggbmmgdeb Rsdmysmadgdsdn 86ndzbgmmaaba
Bomno 8ngymogbgds gufdbab BndBsb ms 3emgGEL.

3obao m3060L Jo@gbobgdnm 338mnEEAgdob dofnmagn Bysm Badbs
@ JeogP@no. jobyn mgnbolb 3Gm3nsbomnbgdoms @ Ggbmenjotdmby-
o 8903930 398mnEMAgds3n 3@ gbn Bzemamo 8ngncgbgds yacdbab
JeaF@L-

g9dbob 3560 > 73rga JmgP@e gggmody 36adzbgmmmgabn Byatims
m306ob gymagmbmegdng a0dmneMgdnbe.
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g96d6ab 333360 B3Barmgdab magnbagaen 3806m3ygsggda

08 god@menb asmgornnbbabgdom, Gmd yguMmdbob oogabyggsma o80-
6mBgoggdn od@omGor dmbobamgmdgb yuMdbab Gidommab LA dogody
poEmgdebs ©> m30bnb ©a35Mag8nb 3Gm(3gbdn, R3gh jammggeb doBbor
©d30bobgo Bgaggbbogene yudbab dsgsfn Babamegdalb magabygoen sdo-
6m3ygogg8nb ogobgdfngn s Gommgbmdfngo d38sma9bmmmds.

@bfnem 8-By BsMBmpagbnemas JobMn 3(3303960b ym@dbnb Fogetin
BoBnemgdnb (3960, 3mgM@n, Bndbs) magabygsmn 380bmBgaggdalb mgabgda-
30 ©> MomEgbmdngn d38(339emmdab s3Lobggemn 3mba(3gdgde.

(3bfoean 8
ogolrggsmn 33n6m3ygsggdnb 39333gemmds
3ob@n 3(3303560L gMdbab 33356 636nrmgddn
33/1008

Ne | o8nBm3ygagocms mababgegds 3960 JHGo Bn36s>
1 | bgFnba 0,26 0,87 -

2 | aemn@o8a63g530 - 1,29 -

3 | &Mgmbaba - 9,87 -

4 | aen(3nba 0,22 - -

5 | >emobnbn - 0,41 1,04
6 | 3Gmmabn 1,41 2,91 1,59
7 | 83gmnmbnbn - - 1,19
8 | y-59nbmyMdmdygogs - 3,87 2,65
9 | 3oemnbn - 0,61 0,52
10 | g3960mormobaba 2,22 2,65 0,32
11 | 30b@nbo 1,61 2,43 1,44
12 n'bm@anensn - 0.36 -

13 | eagngnba - 0,26 0,31
14 | 3nb@nmnbn - 0,52 0,21
16 | 3nbggnba 0,93 on -

__x9n 6,65 26,16 9,27

Fmame(y (3bGar 8-psb Boblb, 39630 ngb@ngnntgdamas 6 mogalby-
@m0 380bmBgegs, JrmgMEdn - 13, 503bsdn jo — 9. 17 28abmBygsgnmsb b-
ommE 3 (3Gmenba, gobomomsbnbo, (30L@060) Gogbommgds yaFHdbob bo-
3039 85356 6oBnmgddn. byan 58nbmBgegs — Inb@nmnba, mgn(306o, 3omnbo,
¥-380bmgMdmaygags, oemobabo dmndmggds JmgB@dni mo Badbodn(y. amo-
(306a 8modmggds Abmmme o680, ymMdbel Bogo 6sbnmgdda mgzabgdng
356Lb3o390980106 gRode dgdem ogaembaBnbms Gommybmdfngn aobLb-



3°3987%033. 3P0l 530bmgegoms gedo Mommabmds Bgswagbl 26,16
83/1008-Bg, 6036530 - 9,27 da/1008em-bg, 39630 30 - 6,65 83/1003-By.
®MYmbnbal bygeMnon Bopnn jmgG@ob 280bm3gagoms gsdqG Mommgbm-
3530 3g0396L 37,73%-b, y-5806mgdmBgagelb d93(335mmds — 14,79%-b.
3GmEnbabs - 11,12%-b.

La0bBYRGLMS  50bNIBmL, Fmd  Y-53nbmgmdmMBgogobl 378(339c0mds
396830 1,46-%596 23061398b 58 5806mBys30b g8(339emmdal B03Bodn. Job-
3o ¥-53nbmg@dmagegs o6 stab 0@gbGngnEntigdamo.

70,00% ©noaMads 2
62,17%

60,00° a330bygeaem 5306mBysgsms

5000 %-rmo dgd(339mmmBda Jabya
“ 33303560k ymFdBab dszo6

40,00 6560emgddn

30.00% 22.03% 4amdbab  jemgHgab 13

20,00% 15,80% ’ 280bmdygagomsb byon  a067-

10.00% Jam3bgds  s@mdo@men  odn-

bmdyoggdb, gbgbas:  GGgm-

0.00% 6060, I@mEmnbn, ggbamamma-

6abo, mgn(3nbn, IabEownba,

E 3060 Myeg@ige 602> Gmdgmons  godgcn  dgd;33-

gmmdnb bzgoMnmn Bngmo 3gowagbb 61,96%-b, 6n36adn nmabdngaigatig-

3o 4 56Em3o@en 53nbmB8yagob bagenon Bagmn B03Bob 53nbmBygsgoms

RoITH Gommgbmdadn d5o@a96b 26,21%-b. 39630 aEabBngnatgdymn 2
o6mMIsGmo 03nbmBysgab 3o — 54,59%-b.

Jg6EEob 5306mBgegome Ig8smanbemmdada domamn  3mb(336@Ea(3n0m
aodmofhggs BFHgmbnbn 35306, Mm(3e gb 88abmBygsgs oMz 3ob3e s oM
Bn3Bodn o6 Bmndmggdes.

Bmame(3 ©0ogMads 2-bgs BomB8mmagban gu@dbnb dogsmn babarmgdal
3306mByegams Rodme 373>a7bmmdadn grorgb bggeamo Bagn g3nmg-
Bob 3emgEL (62,17%), ymedbab 5036530 magabagare 5806mBygsgsms o8-
9f0 Gompgbmds 2,8-xaM Bagmgdns ymgGGobady, bmeme j063a  3,9-
®RF. 9bms >00nbndbmb, Hm3 guMmdbolb jegM@nb cmogabygamm 58nbmdys-
300 RN MomEYbmds mn;nddolb 2-%96 ogoGdgdb jobabs s 6a3Bnb
0030bgRmm 98nbmBygegams Radye Gompgbmdab yfmar smgdamb.

oQb.)Gnas.)gno abogy, Gm3d 8 333(33@3@0 280bm3ygog0006 5 amnamagbo
@80, 4 6036530, berenm jobdo — 1. 3mgGEdo nmabBonazadgdamas
GFgmbabn, g3gbnmomoboba, gomnbn, abmmgonbn, mgn(3nbo. B0365dn -
3700mbnbn, ganbo, ggboemamabnba, mgnnbn. bmeam 3963a — Rgboagma-
6nba.
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wb> 3006nd6mb, Gm3 3mgM@n as8m@ERgmmos dgnEa3ergern 3306ma-
g035m MomEgbmdAnge 393(339mmdams(3 3o6bs s B0dBobaob dgmsMgdne.
23nbmByagacs RFMHn Gammabmds JmgMGdn dgomagbL 13,39 33/100 8en-
%9, bmgnem 3oBbs o Ba3badn — Fgbedodnbarm: 2,22 (o 2,35 83/100 3em-by.

283300, grdbob 85356 BaBaeyddn BoMmB8mmanBamas 6 gy(33mgmn
2806mBog5, FmAgmoe RIYF0 Gommobmds Jgowagbl 17,96 33/100 ex-
.

©3b336s

Fmamiy ovgobagar 380bmdgegems mgobgdtngn, aby Gommabmadmn-
30 339339mmdnor yudBab ymg®Be aodm@Rgamos ynidbnb Lbbgs dsaoa
6oBnemgdab IgbLadadnbn 8mbo(3gdgdnbogeb, Moy gomgy gMobgm b3edL
bodb yuidbalb jmgR@ob asbbognoBigdum Gmemb JobumFe mgnbab sGmdo-
&obd o 398mb Rsdmysrmndgdsdn.

ga6dbab 333560 B5Bagmgdal 3nbyRsgm@n bogmnggdgda

banb@gMgbm LuFomb admgzs 8mba(zndgdn dnbgormyfn  bBagongg-
3980b Bg8(335mmmdaty JobmMa d(3303560bs > HJsBamgmab gmGdbal 3o6dn,
Jegf@dn © 6036230 @amamob ©aBYgdnb 606 s umomab adoagHgdab
339mga. (3bMnemn 9) gomamBob Jg8(335emmds 2008 Brmab Jobuma d3gngobob
3sMm33mnb 39630 @ymnmab sBygdab Bnb Bgomanbos 1961,55 3a3/1005-3n.
GJsbommnb 39680 @mormnb oyBgdnb Bab JoemanmBab Gommgbmds Bgore-
agblb 2002,725 33/1003-3n.

JobMa A3gngabolb Jmgh@Bn Eamornb ©3BY58nb Bnb goemnmBnlb Go-
tagbmds 9gomagbb 2134,575 83/1003-3n, b mmamab s8mogHgdol
939r09a — 1903,05 33/1003-D.

b0 33303060 6n36adn Amamob ©abygdob Bab jormandnb Go-
mregbmds Bgoma96L — 965,025 83/1003-3n, bmem @ymommob ©a3msgigonb
9369 — 1047,15 83/1004-3n.

6> 3mnbn8bmb, Gm8 Emmomeb aBygdeb Bnb Jomzamde yzgmody
330y MomEgbmdnows BoM(3ammnb 3ob3n - 53,325 83/100-3n, bmenm
4395y Ag@n 6n3653n — 585,9 83/1003-30, oL ;mbog Bsdm@Agds jemgMBe
- 572,4 33/1003-3n. nmomeb @s3osgmgdeb 359mga 6036530 Jomm(3ny)-
30l Momgbmdo boaMdbmdmae 8(30Mmgds — 131,85 83/1003-80. bmeom
JaRi@3n — dnfogdeo, Bogmmmmdl — 752,433/1004-3n.

Jobafo 3(3303960b guMdbals Bsgof 65Bamgddn jomonBolb RedGHe Ma-
mEJbmds Emamob ©Bygdab 606 Jgomasbl — 5061,15 33/1003-30. Jemghi-
@obs > Bn3Bab 353or9a96gmn Jormondnl Gommgbmds — 3099,6 8a/1003-
3o, 567 61,24%-L Jgo0a76L. EP@arb EBNO3zMgdnb Jg8rga Joemamdnb
FomRgbmds JmgMGLs s 6ndBsdn — 2950,2 83/1005-05, bbgomds 3goagblb



149,4 83/1003-b. 561 Joemogdob gb Femmpybmds gamobumns mgabmdn -
ool 3Gm(ygban.

Aoboongmmab  BoF3gmolb 30630 JormopBab  Momegbmds  Jgoraqbl
2002,725 33/1003-b, 3rgB@3e ol @33magMgdab 359wga ~ 1864,35
3a3/100a-%, 6036530 — 1036,575 83/1004-30.

3536030l Ro3mMn g8(33gmmds JobMa d(3303560b yRdbals Bsgsm
65609380 mmnmab o6ygdnb 606 Bgoragblh — 310,5 33/1003-30. yagmeby
3980 Momegbmdnog 85a60m8n Amadmggds Jemg@@3n — 130,5 83/1003-3n.
Bn3Bodn — 110,25 33/1003. y3gemody bogmmgdas Job3n - 69,75 33/1003.

853b0w8nb 398(339mmdo @ymomab ©3Bygdab Bnb jemghglbs > 6ndBadn
330t0396L 240,75 83/1003, Ga(z 3oabagydnb KMo Gomegbmdnb 77,54%-
0o,

Joen(yndab 3g9(339emmBs yaidbob 8ot boBnemgddn mamamab ©ab-
493ab Bob g00396L 1211,625 83/1003-by. Jemg@GLS ©> 6036530 Jomm(zny-
3ol RoBYMo Gomeabmdas - 1158,3 33/100a-By, Moz Jgoagbb LagHom
RFYF0 Gomgbmdab 95,60%-b.

Bo@Bamdnb 353(339emmds Jobun 8(3303560L ymGdbab 3oa56 EsBaemgdda
emarnnb 38ygd0b B0b 3550a96L 94,797 83/1004-30, bogFHamdn jemgB@bs
125 6036530 3g00a96b 66,042 33/1003-by, Moz dgomanbl BodMamdab Rked-
9H0 Homybmdab 69,67%.

argonab 399(335mmmB0 g@dbab Bogom 6aBnmgddn eumarnb sbygdab
60b ofinb 4,1565 83/1003-bg. jemgMBabs @ Badbab %o80 3,342 83/100,
Gmmnd, Hoy dgoanbb 80,40%-b.

53060l 359(339mmds gMdbnb Boga BaBnmgddn mumocanlb BYgdab
606 wmmab 27,5850 93/1003-b. bmem G3obBob 358(339emmds Jemg@@bs o
E03Bodn 21,447 33/1003-b, Fog 359r0376L FHobab RoBYHe Mompgbmdals
77,75%-b.

bdnemgbdab Radm@n B58(33gmmmds ym@dbab Boga® BoBnengddn mn-
tmob aBygdob Bab 3goagbb 7,038 83/1003-B). jemgM@bs o 6036580
L3nengbdab 378(3309emmds Gmemns 5,6175 83/1003-0bs, oy Igomagbl x>3-
@O0 Gamegbmdab 79,82%-b.
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3bngmn 9
3abgFammyMn Bagmnggdgdab Bgd(33mmdd yFdBab 3B g3bnb dozem
656nrmyd3a

83/1003 83Gsrm 8sbada

@bobgempds| K

Mg

Ca

Zn

Fe

Cu

Pb

Cd

%>30

Jobryo
8(33ngs6n
(3960

b
6ab)
2008 6.

1961,55

28,755

69,75

53,325

0,8145

6,138

1,4205

0,0135

A

2121,7665

Jobyfin
33303560
{3egFi@n
@oeneeb

6ab)

2008 6.

2134,575

44,46

130,5

572,4

2,232

18,756

4,653

0,0195

J3eee

2907,5955

Jobao
3333060
(seafi@n
@mecab
338c0a)

20086.

1903,05

35,262

135

752,4

0,8985

9,423

3,393

0,012

Jpeoe

2839,4385

Jobafo
83303560
(6a36>
®acacnb
Bab)
2008 6.

965,025

21,582

110,25

585,9

1,1

2,691

0,9645

J3ome

1687,5225|

8(33ng56n
(6n36>
QIoacmab
33e9a)
20086.

1047,15

18,828

12,5

131,85

0,6285

4,131

1,38

Jaome

1316,4675

AgsBacngeon

@yeeconb
8nb)
2008 6.

2002,725

25,344

83,25

59,325

0,3555

3,159

0.9

0,0285

4300

2175,0870)

G rBoageme

Imnenn
338e0a)
20086.

1864,35

31,014

191,25

958,05

2,529

7,848

1,398

0,087

Jgoeee

3056,5260

fidabaagema
(60365)

20086.

1036,575

20,898

135

202,8

1,1985

3,15

0,9975

3o

1400,6190




3by36s

03060b FnbgFormyn Bagongmgdgdno as8mnmMgdnb 3603365mmmgatn
Byotims ym@dbob 3saafo BaBamgdn, asBbogpoigdem jo jemghde. gomogy-
3nb omoarmn JmMB(336@Ma(gnnc avdmnFRggs Jobme B(3gngs6nb oM(3gmnls
3960, JemgGo s Bndbs, BgmoMgdam Bomomns Jomandnb 33(339mmmds
J9H@30. bo@MHamdnb, G jobob s b3nmgbdab bogMdbmdmoam damomn d93-
339emmdon 3o3motBags, d3Ggm3y, JemoPgo Jobbs ©s Badbaboeb Jgmoi-
gdnon.
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b0 3060l 3Gm3>3E3%8m3J3bgmn BagFogda

3nbab 3dBmmargn BagHengdn

@bRaen 10-By Bom8mmagbomos semoggmolb dmbab@fMnb 2007 Benob

8mbagmnlb Ggobrmgmalb obyfn mgabol ofmmsgn, >GmIs@BsGamdge-
Bgemo BagRagdn. ogbdngnnMgdamos offmmor boghoms 11 xaagqgab
3980 g6gmmn 87 3m3A3mbabn.

3b®neo 10
3jAmenaren BygRagdab 353339cmmds 3abmdo
B/
e Jm33mBabgome mababgemgds ﬁ;;%%?;:;gn
1 2 3
23mgln bindhgade
1 | ¥gosbmme 0.34
2 | 394bsbmen-2 0.10
3 | 4-8g0nn3gbBobmemn 0.29
4 | 3p3gsbom-2 0.10
5 | 3-390nm3nb@ebmenn 0.58
6 | 333b5bmenn 6.06
7 | $M6b-3-334Lg6-1-ergmn 0.13
8 | 3-30mdbadBmIsbmena 0.16
9 | (30b-3-394Lg6-1-ergmn 0.1
10 | mg@sbmema 0.40
11 | 6mbsbeema 0.19
12 | 3-3gmormonmdGmdsbemo 0.81
13 | 3-mgLn-4-gbaemdmmobmemn-2 1.14
14 | 36m35bmemn 1.9
15 | abmdmonsbmmo 9.1
16 | 0Bmsdamab bInmgo 40.8
2080 62.21
(3bn8m336n 3953380
1 | cbmgFdmidgags 0.32
2 | abmgomgFnsbdygsgs 0.9
3 | 3o36mbgogs 6.55
4 | 394b363g53> 0.09
5 | 333Gamdgoge 11.68
6 | 6rBo63gogo 0.20
7 | 32960b3ye3> 12.54




8 | moyfnbgags (mma3968gs39) 0.32
9 8060bBnbdygogo 2.01
10 | 336@2mg3963 953> 1.23
11 | JomBa@nbdgags 5.47
12 | 3gdbomg3nb3ygsas 3.26
13 | menpgnb3yoge 1.33
14 | dda@3ygags 201.5
%530 249.65
Garyma gngfigdo
1 0BDmdaonmoggGodo 0.33
2 | gonmdgontsgn 1.2
3 | gooe-3-8gmomdponisgn on
4 | ndmoBamo3g@oén 1.9
5 | gonem 3236Gmbagn 2.87
6 | gomamdatmzogn 0.18
7 ) goommenag@odn 19.18
8 | goo-2-mgbo-3-8ganendgmntogn 0.10
9 | gonmodFamagn 2.88
10 | abmdgmnmabmgomg@agae 0.30
11 | abmdgmaeesd@ogo 0.12
12 | gowngn-3-mgjbadamntoga 1.05
13 | gooen-2-mdbnodGmbo@n 1.0
14 | abmodnemad@ogn 2.56
15 | gooen 3236nbogn 1.03
16 | ogonebinggnbogn 30.03
17 | gonenggbamoggdodn 0.14
18 | @n3Gm3nmbandnbe@o 0.08
19 | gonen-4-mgbodgoatogn 17.84
20 | g3gbaemgoneazade®n 0.37
21 | mogoaendsmadn 4.64
22 | obmdgornmbadgebogo 0.33
23 | ngonen-2-:mgbndgb@oeambagn 2.53
24 | 5-mgbem@g@BadnmAmanab-2- 1ohdmbagsgs. gonergmgfn 4.66
25 | 8mbmgonenbadiyabo@n 43.88
26 | 9g;nem-4-mgLndgbdmagn 0.13
27 | goorn-4-mgbndgbdmada 0.76
28 | gororn3stomdbnggnbada@n 11.03
x®3d0 151.25
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96396900

1| gob-croBocammemgbon 0.14
2 | cobepmmenn 1.41
3 | a-§gfA3nbgmen 0.55
4 | 308Gmbgmerenn 0.61
5 | 3,4-pgdomAm-p-ombmena 0.15
&ﬁn 2.86
oddmbyda
1| 3-336@6-2-mbe 0.1
2 | apontmmegddebe 7.25
3 | y-gomjlndamafimmoigmbn 0.84
4 | 1-6mboemogdmbe 0.21
5 | 8-emmogeemad@mbe 0.10
6 | 539@&m3obnrnmbn 0.92
%030 9.43
3gfmmasmn ggbmengdn
1 2-3govmgbn-4-3nbommgggbmenn 0.69
%80 0.69
36m3sggemn binhggda
1| 3g6%Bogoob bdefign 1.28
2 | gofebome 3.33
3 GFog@mamen 15.90
4 | P-gagboragonennl LIeGEn 40.2
x>0 60.71
2 195 3 3Bm3nsEn bInGgn
2,3-3gmnngbaemngmenn 3429
acengfiobe, 3/ 1.2 g/ey
65b30MBy>mdamgdn
byzommgbn 9.52
%90 952
Seegdoegde
FEFYEOme 0.20
ddsmdygage srmpgdngo 33.6
x8n 33.80
326m6g3a
>338™n6n 1.24
330 124
bgep %330 aemnaginbab aoigdg 922.02




>jfimmog boghoms (3aemignm Ramagdl 3m@nb BgmsMgdne dsmoemn
b3gefaon Bamoo 3s3m@Rgamos (3bnBmzebn dygsggdn (27,08 %), Margemn
999%gda (16,4 %), sGmAsgmemn bIndGgdn (6,6 %), semegdnegde ((3,66 %).
3%6bo3goMgdan MBrs 3s8magmb 2-38mBnsbn L3InGEAL 2,3-3m0nemgba-
mogmeeab dsmarme bggefame Bacno (37,13 %). dsMmomns, mod@mbgdab
b3gfnon Bamn (303Gm3Mng 308mbabumagdem Jgsmgdoo sdamens (1,03
%), 853653 96> 5nBodEmb, Hm3 mag@mBadal Mmmo mgabab sGMBse-
60M3mgd6sdn Logdome LmmogyAos 3son brgfame JmbB3gB@Mognnl
domormn 35R3gbgdcmnb Byommmdaa. Bagams 38 Ramwdn 308mERgmmns
dqonfimmol@mbo (76,88 %), ¥-gomgbndaonimmod@mbn (8,8 %), s3g-
&m3o6oemmba (9,75 %).

(3b08mgabn 3539306 Bomammn JMB(30bEMagnac asdmafiggs ddsma-
953> (80,71 %), 3753500 Immabs 3o AgoMgdnem Bamarmn jmb(3g6GMo3ngdac
333mEhgames 393Mmbagags, Jo3Gnblgegs, JodMomdygags, Jormdngnbdyegs
> 30MnbBnb3gogs, AmBgmon Ro8xMn I8(33gmmdab bygefeon Borma
900396b 15,32 %-b (3b08m356 Bgsgoms RGN Mammygbmdaba.

obgme >JAmemomn, 36GmBa@Bahdmdgdbgmn Range HmamFngas Gary-
mo gmgfigdn, bobnsogds Hmam(y ;mgabgdingn AGagomagPmgbydac, aby
Fomegbmdfngn 3sRggbgdman. amybdngngefigdamas 28 Gargmo gmgo.
Aorgeo goghgdosbd IgmaMmgdem Fomomoe Jmb3gbGMagnnm godmamfiggs
Ld3n Gorgmn gogfn: goneeemad@odn, @nyTnebadarbogn, 8mbmgonen-
LyJarbagn, GmAgmoms Ra3mMa 3gd(33mmmds 93,09 3z/e-0b Gmens, Go(y
I90396b Gorgema gogBgdeb Ro8aMa Mommgbmdab 61,54 %-b. bos smnb-
0dbmb, Em3 goommod@edgn, mngmombydiynbsge 8 dmbmgamarabyge-
Bogn Jobu@n mgnbob Mormgmn gogfMydnb 860336mmmge6 JmA33mbyb@gdL
BoM3momanbab o 33gbor, Gson Bgmnmn JobaFe manbal sGEmPsGBA-
3m7d6sdn 860336gtmmgoba b aymb.

23bobagg, ombabadbagns abgme Gorgmo gogFgdnb  dgeMgdom
Bomomo  3mb3gbBMoangdag, Gmamigdazed  goam-4-mLodgon@sdo,
gonradamamgbognbsdagn, magmarndamoge, S-mjbm@g@ModomeynHab-
2-353mB8ygags gomaemgmgin.

396LogmnRgdmmom ofab ambobndbogn sGmAsGymo L3nGHGgdob 3g-
©Ggdne Bomarmn gmb3gb@fagns (60,71 da/m). Goy Bgomagbb BogFon-
oo Ra37Mn Gomeybmdab 6,6 %-b. gb Jshzgbgdgemn 86ndg6gmmzatn, oy
393n035mnbBnbgdon 0dab, MM 3GmBsGmmn blaMBgdab begFama ymb(396-
&Mogonb 3sB37693gmme bogdamm damommns. gabbs ygofigdnm mbro smnbnd-
6emb B-ggbnemgmnmnb b3nGGab Fg8(339emmdal Somamn 3sRggbgdgmn oMm-
o@gmn LInBGBL RIFFH Fomregbmdadn. Fobo bygmGomn Bamo 66,21
%-b grA0b. B-ggbamgmnmab biaM@o 396Ls 3nnMgdagm Gmemb sbFHnmgdl
Jobgn m306nb 3GmmBo@BoMdmgd6sdn, nb bdgbl m3nbmb magmab bymbbs
©o> ag9mb.
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89@om 860d3bgrmmgbac Bnggafbos Joby@ mgebmdn S(zagemyfn GgH-
396930b  3rmobob BobBamBysmadamal bygammgbal (9,52 8a/m) oMLgdmdo.
bagomgbo 860336gmmmzo6 Ammb SbFymgdl mMAa360B80b Bogomnggdoce
(330030,

bbgomobbgs xanx@ob offimmon, >MmBs@Boamadfadbgme bogHmgda
86n3369mmm3o6Bomor 30653nMmdgdL gobmMo m30bal Bagmm dm39@bs o
399mb, Gmdgmos RaBmysmodgdedn o Logfdbmdas gymdbal ogatin
BoBammgdnb d98sma569mn boghmgdalb Gmea.

offmmorm, 9GmBoGBadmadddbgem bogMoms  ae8myamggzol  3nbboo
bogegm mdngd@or 3ggetfago Jofrabobobs s Gmobdatholb dozMmmbdmb-
9330 8mBgren 2005 Bemob 8mbogmal MdsBomagemab, 3obFn 363060bo @
bobgalb x080b  y&dbabogsb maygbgdpmn gobmn mgabmgda. bamgem
030bmgddn IgbBogmnm ogbs glsmmgba L3oME 3oL, (3bndmza60 dgozgdnb,
Gorgen gogMgdnb, GgM3gbgdal, mod@mbydob, sgGmemamn ggbmmygdab,
>BmIo@gmn Lo gonb, sepg3nwgdab, Jg@mbgdol, mGo s LaBs@mBnsbn
L3nHGIBOL FomEgbmdtingn Jgd(33gmmmdalb BoR39673emgdo.

©oogMeds  3-By  aeBmbobmmos  sdBmmom,  9HmBs@BoHdm8]36,en
bogPoms xadgmn 858(339mmdab 85B39698emgdo bLsggemgy mgnbmygddon.

0536085 3
356960 m306ab sJFHmeom, 3GmIo@Es6-8m3J36gm BogRmas
F3mEybmdMngo %sdn&n 353330cmmBgd0
da/e

2424.68
2121.24

1871.21

1837.61

- E

1 2 3 4

gdsBomgmn (3oGms6sbn, 2005 6.)
3obfn 363567 (33Msboba, 2005 6.)
bobgn (356G @s65bn, 2005 B.)

babgn (Gyobino, 2005 6.)

dWN =



3oMobabol 80 jMmbmBab 2005 Bemol 3mbogemob goBaogmnb, gob-
00 863560, babgab, safgmgy Fmab3amals 80 3Gemdbolb babgalb jobm@a
&030b @306mgd8n BgLBsgenoemn agm gogMbgmgdols 3g8s003969emn oHm-
@oEn, 3GmI>@BoM3m3 86gmn BagFagdn. mgabmgde waygbgdumn nym
besgm Fogody o mompmgdnme m30bmgdn dmnbbbs Jogdosb umaemals
©@33m33M730b 393maa.

ba33mag @30bmyddn orYbBIGENMIdMEn aym Mdsmegbo L3nAG9d0,
(3bndmg6a 3go399n, Formma 999fgdo, §gM3ghgdn, mad@mbgdn, 37m-
@0 Pgbmegdn, sGEmBadgamn bInMGIdn, smrgdnmgdn, JaBmBgdn, 2 @
3 5@mBnsbo LIeFHGBI3e — 2-3 dmarnrmgbamagmme (mggm @ dgbm) ©>
amnag&nbo.

o385 3-Bg Logbgdno JoBmbbdMBngMmmn bMscns sbobimma. 0beb
K090 — gobuFo 363567 > bobgn MgsBamgmmsb dgmofgdac 3s3m@Ry-
s dOMBoGnmmdoo 36y 3BmBo@Bsh8m3J86gm boghaams JgmofMgdno
domormn 3mb(396@Fogana. Boaad 23 dbag Jobuyfa 63560 mgabem wdo-
Ga@bos sgMmmagn, GmIo@Bamdmdgdbgmo BagFmgdal 3gd3ggmmdacn.
M3 39gbgds babgl, of 3GamMa@g@n Mbws dngobngma JoMeababal brbgal
@306mb Ggabdofol bobgab mgnbmbmsb dgmefgdnm, omgdys Ggablaal
bobgob mgobm oAmMBs@BsM3M3J86gm BogFoms Rsdmn dgdaggmmdels
323969300 sgomdgalb GgsBaogmal mznbmb, 853658 gb ymggmagy mebs-
3933 26 33(30Mgdb AgoBocgemal m30bab MmMaobmegd@ngn@e 3shggbg-
degdabs bafabbb.

3bFaeno 11
fmmae 3m33mBabos 33(330emd> 306m3n
33/
bofo babge
Ne 33m6 3 AgoBaagemo 4o 6 babgn 2005 6. :
amdIrbebBms @obsboead> | 2005 6. | 2830 | juseobobe %ﬁg;ﬂ
1 2 3 4 5
Fargeoe gogfgde
1 | goemong®ode 230.1 6514 4413 623.0
2 | gonmdmonfagn 0.74 0.46 0.11 0.43
3 | ndmoBnms3g@odn 0.65 2.64 1.39 1.73
4 | goomyodfmbogn 0.92 0.72 0.37 0.84
5 | gonen 3ad@omadn 0.72 0.41 0.63 0.95
6 | goraengodtabagn 0.19 0.10 0.06 0.32
7 | goog-3-mdLn-dmanago 0.74 0.29 0.34 0.32
8 | gooraead@odo 4.0 6.6 30.4 1.6
9 | mogonebeydanbogn 3.10 2.18 3.75 1.88
10 | ongoammdsemago 0.58 0.26 0.13 0.19
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11 | @onbmdaonma@omsgn 0.42 0.30 0.87 0.39
12 | pndonena@arogo 0.08 0.06 0.05 0.08
13 | 8mbm-gonen3gdbomadomagn 0.38 0.41 0.53 0.32
X590 242.62 665.83 479.93 632.05
>6mdogyemo b3nMggdan
1 | g3gbnemgmsbmmen 61.3 75.3 62.9 44.3
2 | Hn3@maymma 9.77 11.17 13.18 10.43
x230 71.07 86.47 76.08 54.73
sen@pdnegdn
1 [ d8563g5g0 ormpgdemo 56.6 87.3 102.1 9.7
2 | g3gbomo3g@emeydngn 0.40 0.57 0.64 0.38
%330 57 87.87 102.74 10.08
bagAom xsdn 370.69 840.17 658.75 696.86

Lonb@gMgbm bin@omns Bafdmmanbarmn Ggsbacmymal, 3obaEn 863560l
©> bobgab m3nbmgddn sGEmIsdama bL3oMEgdab, Gorgma goggdebs s
5mEgdnEadeb GompgbmdMnga s m3zabgdMnge Jg83gammdals ;mgombob-
Goboon. GmamBg 3bGoemn 11-©ob BsbL, sGM3sEBsMmIm3J8bgm bogoms
(3990 X398900b 3mbEgbdMoes bLoggergg m3nbmpddn domomas, gb
396bs ynofgdam 00ddol jobm@a 86356obs s bobgal manbmgdby. o3dsga
AmL bogFoms 88 ga@gdob LogBom g8 Fommgbmdedn Lazdomm
domoammas Mowmo gomgMgdnbs o smmgdowgdnb d93(339emmdal bggmoma
Bomn, o3 gofgsm Rabb maogoeds 4-Bg Bm@obomo dmbozgdgdom. Gm-
amB3 Imbommpbgmoe ogm bogmdbmdmam Bamsmns Gorgmo  gogFgdeb
399(330mmd0b  Mompgbmdtingn ga8aGo 8sB356gdgmn, 356bs gy gdem
3o gonmmaEg@eEnb Mompabmds. 58537 BmMbL by 5mn6odbmb, Gmd o3
Bagongfgdolb Mamebmds c0md8nlb mEigg® o0l asbMmommn Jomsbsbol
bob3ob m306m8n s Mn;mgBob 3-xa® Fobmmn 863560bs > GYabantal bab-
30b mgnbmadda.

3oMababolb bobgob m306m3n momddab 7-xag6 obdEMEgds obgon Gorg-
o gogfgdab Gommgbmds, Gmamagos gonmmad@o@o, bmemm jobua
363560b mgnbmadn 1,66-%gM, obm 33,93 %-oo. gonmeod@o@ob s ©o-
goombadebo@ob sBbgdmds Jobme m3abmdn gho-gMmomn Bsbaboomgdgmo
60956ns.

B-ggbamgonemab L3oMGab, sGmBsgmma LIoGEdeb wamaal 8603-
369mmzsbn  BofBmBoagbrmal  Bomomn  3mbEgb@Msognam  asdmERge-
oo JobgHn 363060b  @306m, agdge GsBamgmobs s bobgab mgnbmyg-
d0(3 a3odmofhygs B-ggbomgomomalb bL3nMGEL Jomoarmo  JmbzgbEMa(3000.
B-ggbomgmngmabs b3nHEolb JgsMmgdno dsmoma 3MB(396GMooom a>8mM-
Bgmos Bonb(y gobyn 363560L m3z0bm.



@asaMads 4
645Bnogemab, gobaein 36356nbs s babgal m306mg3nb Aargmo qagMgdab,
3Gmdagaenn L3nMGgdnbs s 3ngdnmydab ksdnFn Mompgbmdgdnb
b3gMnan Bognnb Y%-memo 333(337emB330

40,
34,65%

3 32,85%
31,05%

30,
25

20,00 20,17%

15,00

.6dosnmagn M 3obfn 363064 bobgo (jotimsbabn) [l babga (Agnb3an)

>e)dnmgdol Mameabmdcngn d58(339mmdnb ogombabdnboo bszzmag
m3nbmydda 33390060 aoblbbgoggdgdns. s3g@orregdnmab, abggg Gmamgy
o©93nmgdob K3 Mamogbmdnb cgambabnbom, as8m@BRgmmas job-
960 363060bs, JoFsbobnb 303tmdmbBab babgab mznbm, 336LsHMHgdnm
30 ab 93obabbgmn. babgob @3nbmdn GdoBoogmob mgabmbaob dgmom-
a%0m, 1,8 g6 I@ns derdnegdab gednGo Mompabmds.

6Jobocgmnb mgz06mdn 2,3 - dmonegbaeojmenal {emggm) 338(339emmdos
- 355,4 83/¢m-ns, 2,3 - dmonmgbammnjmmnb (Bgbm) 898(33gmmmds 3o 132,7
8a/m-05, aemo(3gfnbnbs 24,2 a/m. jobmfa 363560L mgobmda (Fgbadsdal-
o)k 379,8 33/ s 184,8 83/m, bemmm amoggfobo 15,5 a/mm-0s. bobgn
(Joﬁ@osobn) 238,3 33/cn. 93,1 33/, bmmm gmognbo 11,7 a/em. bobgn
(F)‘gnb‘}nﬁn) - 216,5 93/, 65,3 3a/en, amo(ggnbo ~ 11,8 a/e.

03nbmgdalb sFmmo@, o6m3s@Bamdmd]dbgm bogfmms RaTGa Go-
m@gbmdgdalb 35R396qdmgdal BGHongModgeeMgdnbolb 0633935, Gm3 job-
a0 86306nb mgnbmdn Lbgs m3ebmgdmeb dgmofigdam domomns Radyio
30B39693gemn.  3GMBo@memmdob  338mERgmEn  bofnbbn  Joboboocgdgmas
Jobaa 8630606 3obab x0dab yu@mdbobamgab. yagmoby modsma 35R3967-
dgema 5MmBs§65A8m8J3bgemn bogPamgdnlb xodobs gzl AsBacgmb. Gds-
Boorgmnbs o gobm&o 363960L M306mgdb dmmnl 08330 Lbgomds jnwmag
2Fnbge 88mBAgdL 87m3069mdab 3GogBngedn ghmagefam 3 3300M7d-
mo Gfsaganb 3oGmgdammdsb Gjsbamgmdn jobya 863560l g0 335
MomEabmdom dg37309930b, 96 Lydoynb Labam dgMggab momba%g.
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gob 863069 gHnggefam AoB8mhgds babgob mgnbmgdn, orpd3s Mbgs
50603bmb, HmB JoEsbobab bobgab mznbmdn aso(3amgdem Bomemas sfm-
858BsA3m3J8bgem Bogfoms xadymo 3ohggbgdgme, oMy Gmnbdntinb bob-
30b330. gb 85B39698amo 309y gfobgm EILEYMIAL Jommebabol babgal
03060b 358mARgmmmdsh Emabdofiol bobgel mgebmboeb dgmstgdno.

ombobndbagns ab, Gma wdsmmgbe L3nGE YL Gomegbmdingo RodnMn
85R396989mn LogFdbmdmom domommas Yzgme @obsMRGe Mmzebmbmeb 3g-
sg80m: Boboogma — 822,9 8a/m, jobma 363069 — 745,0 3g/cm; bab-
30 (3ofmobobo) — 699,5 8a/m; bobgo (630[)3060) - 618,9 3a/m. 3L~
o6 gfmoE, b 5mnbndbmb gfon 860d36gmmgoba astigdmads. jobmEn
863060l o bobgolb mgebmgddo Jgmogdng Bomormns Mormmo goggdabs
o oMo L3nHENd0b AomEabmdMogn 353(339mmdab dohz9690mgdo.
aby, dogsmomag, 13907 Msbaogmol mgnbmdn Haormmo gogMgdol dgd33-
mmds Gmmos 242,62 3a/m-abs, jobm@a 863560L mgobmadn gb 8s5Bgq63539-
o dgoanbb 665,83 33/m-b. JoGmsbsobal bobgab mzabmdn — 479,93 83/em.
érgob3ofol bobgobsdn — 632,05 8a/m-b. asdMenmns s3fgmgy, >GmBod-
geo b3nMGgdob MompgbmdMagn 3sB39bgdgma(y: Ggaboogmob mgnbmdn -
71,07 83/, gobytio 863560b mgnbmda — 86,47 3g/em, jofrosbabol babgal
0306mdn — 76,08 3a/m.

0oaM58> 5-Bg godmbsbamas Mdobnmgmab, jobmEo 863560bs @o bab-
3oL 3obyfo m306mgdolb Jgdomagbgmn  oMmBs@bsmdmBddbgen bagHmos

(35 39mo Ranggonb %-gemo 398(339emmdgd0b bggGnmn Bommol sdbob-

390 8mba(zgdgdo.
Fmami(3 E0saMednmsb RSB, v g0 MJsBnmgmmob manbmda mdsmmgbo

L3aFAEYB0bS s (360dmzs60 Bgeggdelb RednFo bygoomn Bagon 72,01 %-0o
(000430b 2/3), bmemm Lbgo 96mBs@bamIma3bgem bonogdal Boreaw 8m-
©nb 27,95 % (cnnmdanb 1/3), gobura 863560L m306m3a (nbggg, Gmamei
bobgal 306mgddn) byeon F33g06am agamgds. Mdsmmgba LGBl
©d (3b03mgsb 8gogoms KOFNG0 Mammgbmdal giog0s 53,81 %, bmmm Lbgs
©boMRgD o6imMBa@BomIm388bgm baghagdl — 46,15 %.
>(mdsBaH3m348bgrn boghomms abgm xanaL, FmamEgdages Hoxgmo
9096980, Gaf3gbgdn, mod@mbgdn, sJBmmemo Ggbmmadn, >MHmBsGgmo
b3nBEgda, smegdnydn, Jo®mbgdo bggmGoomn Bomob Jomorno 8oRg969-
dgmo  gobfo  363060bs ©s babgob mzabmgdol  sHmBs@Boam38Jabgm
boghioms RodgH Mamegbmdadn bros dngaBbomom x0dm& Gobsboomgdgm
agobgdoe, dsmn g08mARgmmo sBmBsgammdolb gBabstmgl BabadnGmds.



©nagMods 5

3db7M0 mgabob 3AmB58656A8m3J36mm BagFmms xanegdal
%-ge 333339cmdgdn

72,01
60,97

80
a 53,81
: 46,15 -
38,99
i
w0 27,95
!
20 I
:[ B -
!
o — - =
> 3 3

[ | g8ammgbo b3nM@gd0, (3bndmgsba dg398n

55,53

I
Q

[ ] Gorgmo 99961980, 96396980, mod@mbydn, sdMmmon ggbmmydoa,
>maggema L3oMGndo, seegdorgdn, Ja@mbgdn

3. BgsBaogemn (3oApsbabn, 2005 6.)

3. 3obyn 863567 (39@sbabn, 2005 6.)
a- babgo (35@a6bn, 2005 6.)

1. babgn (Aab3ntin, 2005 6.)

3baemn 12
3gBmman 63gMmgdnb 393 (335emmds baggMagnb mznbmdn
da/m
Ne JM33mbgb@os mababgmagds Lagygfagn
2 3
M3smemgba b3nAgqdn
1 99obmenn 22,5
2 | 36m396mmo 413
3 | 0bmdmmebmeo 44 80
4 | 0BmoBomab b3nGHgo 100,36
5 [ 39dbobmena 2,1
6 [ 3-goimdbad@m3sbmena 0,64
7 [ 3-(8gmommanm)-36m3sbmema 3,36
®30 177.9
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(3bndm336n 3433930

1 | admgGdmdgegs 2,89
2 | goobdagmagsgs 1,54
3 | yo36mbagogs 2,98
4 | 3o3Gnm3yogs 2,27
5 | d3sdgegs 488,52
%330 498,2
Forgeme gogFigde
1 | gonmo39@odn 14,8
2 | gonenenog@odn 126,56
3 | mngoaenbydgnbodn 6,47
4 | gooer-4-mgjbodaonfodn 12,81
5 | 8mbmgonenbmdi3nbagn 23,48
£330 184,12
cadmBgde
1 dgmafemmdd@mboa 6,27
2 | 2,5-pndgong-4-cmdbo-3(2H)-gRobmba 1,08
3 2,3-@ndnemm-3,6-@omJbn-6-dgonem-4H-30- 4.80
GE-4-mfia .
joan 12,15
Seeegdogegde
1| ergergme 0,55
2 | d3>63g030 semeegdnmn 1,5
&oan 2,05
Sm3sgrmemn b3nFABade
1 | B-ggbommgonemab LnGgn 70,27
2 | 336Banab b3nGgo 0,40
%330 70,67
330730
1 | goneno(39698ntgn 1,13
2330 1,13
3R535mmomBndBa blaMGgde
m3m dqmomgbamajmenn 542,32
8gbmdagmnmgbacma ymmn 186,07
aca(39nbo 11662,50
%80 12390,89
beyem 22380 aemn(agfiabab 336935 1674,61




bagggMagab m3nbab sdGmmamn, 5GmBs@BsmamadJabgemn BagFmgda Bok-
dmEagbormns dofnoseam PBammgbn LGB0, sgfmmogn dgoggdao,
Gogmoe goggden, mog@mbydam, shmBsgmmo LIMGIB0c. SjMmmar
Boghons xanggdh 3mEab gdoMadgbe bagoMomn Bomo g3mgogbab (3b-
08mgab 3go3gdb (29,75%). GommgbmdMagn 333339mmdne 358mARgmmas
23Mgongg, Ndsmemgbo LIGEGIn (10,62%). 38 mGo Ramaeb baghoms 348-
39emdab 3ohggbgdgmn bLsjdsmm Bsmomns — 676,1 3a/m, Mag 5003560
40,37 %-b sjMmearg >mBo@Bamamdjabym BagFmms K33 Mommgbm-
3nbo.

dsfoomns  bbgs  3Am3o8Bm3maJ86gm Boghmms  Mammnbmdfngn
9ohggbgdgmn gmaMgdno odammns, 3o3Ms8 Bacn Mmmo 306l sGMBsd)-
6263mJ3653n LogBsmm NN, 3nbonmsb 33 Boghomms RamHgdab Jgdsre-
3963mmo  BngongMgdgdab Bgaidbgdnb bomzAmme ymbEgbGMagngde bag-
G Bomomne, oon J(3nMy MomEgbmdnd 06sdymgmdab mAmbag jo
obnbo oJ@owG 3mbsBorngmdsb mgdymmdgh m3zobob caammab Rsdmys-
odgdado. 53 bfng Ig@om 360d3bgrmgabns Jomern Emneab §733gF-
3@Mnb 84mby BogFagdn, GmamMgdn(yss Mormn gogMgdn, tnod@mbodn,
26mBs@mmn bdaMGgdn. dmgnghon Bomn 63AImAsmagbgenab, dby dsgae-
000, B-g3gbomgonmmab bL3nAGNL M6AYmEMds M30bmdn 23633nHmd53bL
®gmob Gmbgdab BoMm3m7d6ab, Moy saGgfingsre 6adbyamns jobyRe Go-
dnb m306mgdabamgab.

Wdommmgb L30MEGIAL BmMnb Jomdmo bizgmGnon Bagne 3o8mE@Rgy-
005 0bmadnmobs o ndmdmoamob b3nBGgdn (Bgbsdodebse - 56,41% w»
25,18%).

(3b08mgobo 803580006 dBaGByogob wgogns 860336gmmgaba  Bagna
(98,05 %). LaggMagob 3060l 3g3sa6gm MoJ@mbgdamsb dgcmnBmmag-
&ML qgaogh moj@mboo KaBaFn Momegbmdnb 51,6 %. dgonfmensg-
&mbo Jobm@ne m30bolb gfor- gfon 36nd36gemmgebn sMmMBa@BoRama aby-
o 3m33mbyb@ns. 3gGom LoabBgMgbmo Lbgs mMa mod@mbnb oMbydmds
©30bemdn, a56bsgnommgdam 2,3-ndnGm-3,6-@nmdba-6-dgmam-4H-3nsb-
4-mBabs, GmIgmng Igomagbb mod@mbor Rxadqmn Mommybmdab 39,5 %-b.
8obe o3 oy by BeMgmmgbo Mommybmdnm Mbgdmds mgobmdn Bgbo-
dmemd 30a3560365009L 8nb 5@ Gmrby sGmIs@BsM8mJaada.

3GmBo@memo binMGgdnesb B-ggbamgamnrmnb b3nGglb wisgns 99,43 %.
8nbo Jomommn gmb(30bGFans Bg@ygamgdb 0dsty, GmM3 gb SAmIsggme
L3nEGn 37GnaMoe bms dmBsbamgmdmgb boggMagnb mgabab sMmIag-
6o68m7136530n.

3°6bogoBgdmmom bms gogbgsb bobe LagygMsgalb mgabmBa 2-s@ma-
0360 L3nGGg30b — myam @ d3Bm dymamgbamngmegdabs @ 3-3@mdnaba
L3nBEGAb ~ aeen(3gFobnb 2Gbydmdab. aemn(3gMnbab B9d(339emds 3oG53L
12 a608b gfior me@® mgnbmdo.

n
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©noaMads 6

JobaAn 3(3303960b 3JBmmomn, 36m3o§B»3ma8bgmma BsgGogdab
3339300 X3BId0b %-aeme 333(335cnm330

70

66,33

1 2 3
| N}

B 5850mgbn LINGG IR0, (3Bn8mgabo Bgoggdn

|| Aorgmn gonMgdn, &9M3nbgd0, mogd@mbgdn, sdMmmamn ggﬁmggbn,
>6mBogmen LInMGgdn, seydnmgdn

1. 2007 Benob pgogmee peampdamo
2. 2007 Bnab LB Fogodg MM Temo
3. 2008 Gemnb LA dogady senmgdamo

20bBgAgbm LuGadns as8mggqonmn 2007 s 2008 Beogdob job-
B0 d(3303560b m3ebmgdol siBmmsp, 3GMBs@BoM3m3J86gem bogHmas
3o 3game %aagdob %-mmo 333339md3adL 3mMAab (osasds 6).

2007 @> 2008 Bmgdnb gobyyto B(3303960b gdogody momamadgme
@30bmgd0b 0" ®@ 3" RaM@dnL RoFHMa Mompgbmdgdal EmngHcdy-
3Mgdabab Rsbl, Gmd 2008 Bl jobwydo d(3g0zobab m3zebmde sMmmoe
36mBs@BoMm3mdF86gm Bogfmms RsdnMn Formmabmds JgGns 2007 Bemab



@30boboby 224,19 da/m-0mn 235bmobagy, 3m360dbogon, Gm8 2007 Beob
mgobals 9, s ,3" X39BI00b bogFaos BQGngasgqn JM33mbgb@gdnls Go-
mEYbmds asdmobobgds 78-am, 2008 Bemob mgnbmdn 3o w" 5,,8” Ranggdab
393>ma9bgmo 3m83mBB@dab FHommybmds 1,86-%qMas 3g8aGigdnmn ©s
33°396b 42-L, gb dmzmgbs bms s0bLbsL ndaoy, Fm3 2008 Gemals mgobm3dn
LogAdbmdmomas 3sbHEomn Fommygemn sAmMBsGBsGImdd6gemn xamegdob
3935@a96gmmn  Jm33mByBG 3ol dmzMma JmbEgb@Fagagde. BmangFe
gdmbggzeda gn brgds sGmIo@Bomdmd dbgm jmA3mbgbgme sbarmBaridm-
496s, Am3gmon 3MmB3mgdbnor Jgmsbsbymdamo sGmdsga 86ndgbgem-
396 B38md3gmgdsb obregblb mgebob domsemasbznmsfadama sGmBagnbs o
399mb RoBmysrmndgdady.

0oL 3365

Bgdmon aebbagmgemn  3gemggol gmnagdnl sbsmobL Bagysgstior gfor
360dgbgrmgasb  ©ob3368my: 3@JFmdm, 333gotom Mbms  gondngbmb
8mobmgbgda mgabolb ydodme 6w gztmInma Bgbnoms s LM doge-
By oEmyde-pagatiggdabomgal 3565mm360me  yumdab  ymbrogeya
8oh3969dmgdal 3ndoFor. gtim  LBmGsm, LodBogal bofabbab 8ndsan.
(3bo0d, Loagm o6 b ogmb ob gaj@mAn, Gm3 m3zebol Ydodme moy-
96g30bsngalb ga@dbab o Mnobmds mbms IgMygmdmgb 18-21%- ob go-
aemgddn, by Gmgs yufmdgbn Ggdbngag® bedboggde dgwmab. 333060 dogg-
amds LEME Fogody 3gnbab oygBxdabab o 3s3mmagds, gnbanwsb mzabal
©34967230b gL Bgbo nabmgb yuEdbal dm3Bagygdnlb PuHm Fomom bomabbl,
364 amrobbdmdl guhdbab godameamaam bodBogigl. 8 @MHmL yuHdbab
Jeaf@oE 3mdbBagygdmmas, Gog BoMBmamagbl sy3nmgdgm 30BGmdsl ab-
g0 Godob LErmm dagoby oEMEdPme ©d ©I3MaYdPmo Mmgabobomgab,
FmgmGnges Gfemogommn gobno m3abm. gabommmgan® bndbaggdn
3m3Mggomo gmidbob dogathn 65B0rgdo Bomafios sgMmman, sGmdod-
BoM3mB886gmmo BogMmadol bbgomaobbge xammalb Ig8smagbgma 3md3mbgh-
&%0b Gohom bL3gdEFom, Fom asbsdoBmdgdlh dmdsgsma mgabol 3590~
M9dsl Bmamy gumdbob 3g8amagbgemn Bagmngfigdgdom, oy @amomabs
5 o3563gd0b IGm(39bgddo Batdm 86acnn 8gmBgnma BaMdm3mdnl ofim-
Bo@memn  Boghogdnom. 860336gmmgeboe mgabalb  @emade-©@gsMagdab
Bﬁmeaban 8mgmmmdnco bJoﬁ@Bgaeaggmbnb domomn  dohggbgdgmogs,
Gmdmob EAMLy godmogmgdamos yudeob dsgomn Bobomgdamsb sdmm-
roEN 5 sMasdfHmman oGmMBo@batam8d8bgmn bagFmgdal ao8mbgmogm-
gob bacobba.

ymggmogg bgdmonddagmoe  J36ob o oysmndgdl abyor begorma
3GmEdL, HmamBogss Jobae mzobm.

73



74

#9bmemnGo BagFogdn

(3bfoen 13-Bg 65R3g693ns 2007 Benab mbogemal jobigMo 8(3303560b, Job-
w0 863960b > MjoBacgmab (15 % goby&n 363567) Babmemyn bogFmgdab
Gompgbmdmagn 393(339emmdnb 8oRggbgdangda.

3bGoemo 13
@6mema® BagFams 333(339mmmBs gobnb bbgamabbas xndnmab moygbydam
3o m306m38n
Jobgn 674s6norgemo
33303960 adab‘sﬁg Jobgfin gogoby
Ne| Bogfioons @obabgmgds | adodme | oa-0 > |86306) gogoby [ mougbyeeo
Jobgn
@ogobodgme | 007 g | oyobodaea | (15% sobyda
2007 6. ) 863269)
1 | bogFom @gbmengdn a/en 1,2 4.2 3.45 3,3
2 | 3fmznsBaronbgdn a/m 0,824 3,51 2,925 2,57
3]s @_’ mmagmdgFame afen|  0.4368 1,8 1.7 13
4 [® El dmendgfmmn a/em | 0.3875 1.7 1.225 1.27
5| amegmbmeagde 83/t 25,0 50,0 37,5 38,5

@bfor 13-30 dmBobormn 8mbszgbgdn 06EgMgbb 0b3ggl o 8om-
&mmgh #bmrnt bogfhoms HomppbmdMage Jgdggmmdnm, oMadgm
oo ;gnbgdfngn Ig8(339mmmdol Bmbo(3g3gdnmas.

bagfom ggbmmgdab Bomormn g8(339mmmdnm as8mBRgmmns Jobue
8(3303%6nb  gobaFom oygbgdmmo mgebm. 8 m3nbmdn, wdodme moy-
2693 @306mbosh JgmaMgdnm mamddnl 4-%96 s6ab gobMmoaen bagm-
om ggbmegdab 8oR3969dgmmn, Moz bagbgdom dmbgdagn Bmgemgbss. yam-
smgdsb ndaagh Jobyea 863560l mgabnb Jgmegdom domomn 8ohzgbgdmmn
& gsBoogmob (+15 % gobm@o 863567) mgnbmbosb Bgsmydom.

banb@aMgbm LiyFsons Bomadmme mmoam3gGmme > JImemodgg-
o 36Gm(30b0nbydnb  MFH@ngBcdgrsGgdal  mgsmbabGabom.  Jobamo
8(3303560bs o JobyMo 863560L M3z06MgdBo mEnamBgHmmn 3Gm(30060-
nbgdab  Jgd(3gzgmmds  Mompgbmdfngom  odoMmdgdl  3mndgGvme
3Gm(30060@nbgdnbob. Boa@s8 m0cddnl cobsdafns BgsBnmgmab (+15 %
Jobamn 363067) mgnbmda. jebyMn 3B3560L m3z06m, GmBgma(y JgaegLb @g-
Bery® Bogfogdlb Bomamn Jmb(306@Ma(gnom, babasmmgds dama, Jof-
3mbomen 398mon, 860336gmmmE 0aRdbmds Bmfndmago bngmngMgdgdab
3oy o8;Madragn Bmbydn. gb mMasbm mgd@ngain BoRggbgdmgde as6-
306mdgdamnd m3abol JoBrmGo 3g8smagbmmdom o JoMaom asbndom@gds
36m(30560@nbydnb, JgFdmm, mmagmBgMmmmn 3Mmznobnmabydolb 3m3geg-
b0 Gomgbmdao.



@ruogmbmemgdol  domomn  Jmb3gb@Fs(znnm  gedmnfhlggs  Jobuo
8(3303°60b 30bm, AmAmal Gomegbmddngn B38(339mmmdals Bofizabgdgmn
MORIO 5doMIgAL GEagmbmmgdolb Bgd(33gmmdal 8sR396989mb Jobua
3(3303560L N dogmm moynbgdam mgnbmda. gemagmbmmgdab Mommybmdmngn
J99(339emmdab 8oRgabgdgmo Jgmaigdoo domeemns GgoBaogmnbs @ 3ob-
afn 363060L manbmgdaa.

36@m(303673n

26@m(3006980 3569370736735 aen03mBemydl o Boh3marggbl yuMdbaba
©> M3060b dafoose Lomgdag bagmng@gdgdl. s6Em(3no6g3nl dnfnmamn
Bo8mBomagbgmos guMdgbdn dsmzomnbab amagmbara (50%-%g 3g@n),
3oL 8mbgglb 3gmbonbob, am@gbaenbab, 39@Mboenbab amezmbomgda.
36@m(3096930b Igmagbormmds yuFmdgbdo a8mynmadgarmns 30%ab xeddy
@ >@3nedY.

26@M(3006980b gxaMgolb BMogomeggmmgbadal go6babmgagh 8omn
5mbogmdalb magnbgdyMgds ©d ambgdmob cmnghomdam Bo®8mddbacan
3m33mmgdLgda: sbyg, Bsgomnmom, Jomnndalb nmbydowb YAmnghmdgmgdnm
309dammmde 3gbsdam- Boogem Jg@gigeb, 8oabomdabs s goenyeydel
0mbgdmob gFmomngfhanddgrgdom jo mafx dgngMgeb.

&3d6mmmaann Botogn s6@m(3nabgdnbs ymmdgbdn Igomagbl 32% o6-
&™M(3096g3ab LogFHom Gompybmdnmsb s mrmob 600 3a/cm.

Fogodg mmoemob 3Gmzgbdn mgobmdn gomargnl 50% 5b6Em(305693nbs,
EnRomb 3g0dmdab ommb jo guBdbob s6Gm3nsbydalb boghomm Gompg-
6mdob 90%-8wy.

26@m(3096980 MBmogigboe BaM(3gmob  3obB3ns, ogdEe  (3dJeRYAE
%0393 gggomons B3gbag. yaMdgbdn 26@m(3nabgdnb Fameabmds dgor-
336L 300-2000 8a/(m, bmmm Bomgen mgebmadn 500 83/c0-drg.

Booygemn 30Bol @ogatagdolb 3Gmgbdn 26GM(3n96380b Momegbmds
3(306@9ds Fodo gobagoomn Jmbrgbbaznab 36 dmmodgMabagaal dgmgase.
s 3060l Bnogm-mamobygfn BggagHas momebggFde gomamab 6Gm-
(30965300 ©5956330L Ig9asm Bo@Imaddbgds Jobmbgda. mdyfe sddagy-
3> > (3beos Rs8mbLb3s bymb MBymdb manbol ByggMgeb godeonggdab
©0 56@m(3056930L Jg6aAnbgdsb.obGm(3ns6g3n bobnoomgds P-gogsdabysin
3J@ngmdam, Safgagg dmagha dsgGgMagaeema 290d&no.

56@m (3056930 5Bgmnd96 3M3ob Badmaabgmo bagafigdelb (3bmage-
ImgBgmgdal. sBGmM3ns6gd0 Bgdmdlgegdgh mgobal mEasbmmgdGngn™
8ohggbgdmgddy.

26@m(3n36980b FomenbmdMngn s mgnbgdmago 3g8(33gmmds asbLod-
m3fnmo a3dmbrs smoggmmolb 8mbsbBmab 3obab 393630 b dogoby

©oEmydmee mgnbmda, Amigmags dmBgmmo aym @agnb BobrgGgdby
(5553760l BogPmbmBS) bogggMagelb ymedbabogsb.
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Gmgmfy gbGom 14-006 Bsbb boggMagab mgebman nmgbBoganig-
daeens 11 mobabgmgdab gemogmbagon.

3b®omnb 14
36@m(3n3693nb 398335emmds bagggMagab mz06m3n
8/
Ne JM33mbgb@Bgdnb mabobgeegds g%?;;::»;%:

1 9ee3nbanb-3-0-aemn jmbagen 1.0
2 n360nbn-3-0-aemn 3mbnon 1.4
3 Bgdbomnbn-3-0-3emnymbngo 13.9
4  Pgmbognbn-3-0-aemnymbamn 14.3
5  [Bsemgnmnb-3-0-3emaymbagn 86.7
6 Qa@gnﬁngﬂﬁn-}o-(ﬁl -3(300m-3mo jmbnon) 3.6
7 33@360Q05-3-0-(61 -3(30@0e7-grmngmbomn) 3.8
8 33m5nQn5-3-0-(6] -5(39@nen-aennjmbngn) 1.8
9 8&@3ngnﬁ-3-0-(61 -339&0cn-acen gmboen) 8.3
10 33&‘350@05-3-0-(61 -P-Jgﬂaﬁmog-a@ndm‘bn;gn) 1.2
11 Boqsn@ns-3-0-(6] -P-333s6mor-amn ymbarn) 121
x>0 158.1

a0 3mboEgdb Imenb MomegbmdMogn Jg8(33gmmdno Bodygzebo sw-
aomn 93930 domgamnb-3-0-gmogmbolb (86.7 3a/m), Mo 3gomagbl
arongmbaegdob RadmMo Gommgbmdab 54,8 %-b. dsb Imbgglh 3gmbanbo-
3-0-amogmban {9,04%), 39@1bomabo-3-0-gemagmboma (8,79%), dsemgo-
nb-3-0-(61-3- 3m8smage-amngmbama) (7,65%), ©gmanboonb-3-0-3maym-
bogn (6,95%). Bgdmombndbuymn 5 amnimbomolb bagotnon Bamn baggMo-
30b @30bob 5BGm(300693ab LogHom Gommnbmdada Jgomanbl 87,23%-0.

boggmagn LoggMogob mgzobm aodmamBggs 8gBsdmm-Bomgem, mom-
obgygfin Fpggtgom, GodonGo RedaGo sGEMIsGoms s ggdmon, bogyH-
fom363800 > LoMBnmoo. 30606 ymMdBob Bsgstn BsBommgda, gob-
bogmofigdom 3o Jmgeido dgnogh gomomdlL Bsmome ymb3gb@Moznna.
3godmgds gogefommmm, Gm8 boggMagoh mgnbab 068 gbbana Boogem-
momabggfn dgxaMgs asb30Gmdgdamn 9bos ngmb 8amgawnb-3-0-gmogm-
Boob gommomdab 0mBgdmsb wRomnghoddgmgdno.

abg3g LarBBgMAgbms ByBmambndbamn bLoggmage m3nbmgdolb ggbmm-
JoMdmbymo 3903950l Jg3(3g9mmdnb 35B3g6gdmgdn, Gmam3 ;mgebgda-
30 obg GomEabmdengo (35b6basgmmtgdnm!) BgB3agmmdol ogambadAaboo.
33sb >@aLGNHIAL (3bagn 15-Bg Bm@obaema 8mba(3g8gda.



B35 35G3mBamn 3793900

abHnmo 15

BI6m33@Bmbgemn 3303330b 338(333mmmBs y33Menab 2009 Brmnb gsbyFa
33303560l > MgaBomgmab m3nbmgddn

/e
Jobyfn 33303960 gdobaamgemn 2009 6.
Ne Bgagsons @abobgegds | 2009 B. b dogoby Lérge dogdody
©4963gee (433Mgen) | @oygbadaee (435Rgea)

1 lasemnb Byog 42,3 14,9
2 obodbabs 893 12,3 43
3 lpademdgeas 1499 15.3
4 Lim@otdgags 40,7 53
5 B-3713s6nb 89535 0,9 0,1
6 |obogmab 39o3s 0,375 0,151
7 Hemenimagbab 8903 24,456 2,644
8 |yoanb 8030 14,101 1,784
9 [356n(mnba 3,356 1,321

x>30 288,388 458

@6 JoMdmbym gagoms Momegbmdnb dnbgmgno 833g0rFa Lbgam-
d03 gobuin 9(330396nbs > MgsBomgmab m3zebmgdl mMab. ;gnbgddnga
I99m3706mmdnm gb @gnbmgda of a6bbgagmgds gR@BIbgmnbogsb. Mm-
amfg (3oemggae dgogoms, abg dgogoms Re87Ma Gammgbmdam Gdoboamg-
ob m306m bogHdbmdmam RaBmBRgds Jobum@n d(3303060bob. 28 v 3s63b36g-
mob 398503069 gogoms ga8yHn Momeybmds 6,3-xgM Bomaemns Gsbo-
@gmab mgnbobaby. JsbmMa 83303960b @306mBn 356bognafgdnm domaemnd
1BGRIgogab 3mb30b@Fagns (149,9 3a/m), gmaMgdoo adsemn Jmb-
(396@Mo30nmss BaMBmmagbarmn aommab, Jom@sGidyegeb, Jmmmagdbysge-
Lo > yogob Bygago, oryd(ze Lbgs 3goggdmsb Fgmaigdno domn Momegbmds
g@oo.

@530bgsmmn 53nbmdgoggdn

30%0b Lbga@abbgs gndob gmMdbabsgsb moygbadam ©gnbmgddn Jgbbog-
oo oym ondgabyagsmmo 280bm3ygaggdab Gmaméy o3abgdogn, aby Mo-
mE0bmdMngn 378(335mmds. (3bGorn 16-3n Bm(3gdnmos Jobyio 8(3303360b,
GgoBoorgmab, gobyMo 363060L o bnbgab yufMdnbogsb @aygbgdmen
©306mgdnb  5806mBygagoms  MomgbmdMagn @> cmgabgdfoge dgBoragh-
mmdob Amba3g8gdn. JobmFn 3(3303060b manbm domagduame aym yzomab
8036mbmbosb, GgoBoogemnb, gobmGa 3B3o6nbs @ babgel mzbmgde -
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Jo6obabnlb AnjBmbdmbogab (Bafagn), Jagadnb GgeBomgmal mgabm o
2ozl 803Ambmborsb. d0jFmbmbgdal s3a30Mor dg@hgaeb Ijmbrs
adM33gmmo mdngdGamo 80bybgdn, omdge 3@odcmde, Gmd smbodbymm
306mgddn  530bm3ygogems Mmgmfy ognbgdMagn, aby Mommgbmdtingn
(306bsgnomgdam!) Bd(33grmmdacs BmMnb mama bbzamads 3563nhmdgdmma
mbos ogmb Gmamiy gobob gedgdab, oby bosmsayi-3mads@nmn dnthm-
3530b, ENGEML EaE@eNL, ©d33M3g80L Ggdbmmman® bambgdab ome-
gobgdn@gdgdao.

Bmamiy (3bGoen 14006 BsbL jobyn 3(33ngobob 2008 Bennb mgebm
39bboaafgdnm gsdmafBggs s3nbmaysgoms Mompgbmdngn Ro8wGn g0-
(339emmdob  3ofggbgdemno — 2904.9 33/mm, mmbsg Bogmmgdn, BoaMad Banb(y
domond 03nbmBgogams RaFNFo Fommgbmds JobyMa d(33n3s60L 2007
Bemab gnbmdn — 2302,4 8a/em.

3bGaga 16
330Bm3ygagamd g9 (339rmmds 35Bnb bbgamabbas 0dnwsb aysGgdam
3obgA m306myd3n
_ . 8/

[ ] =) .

csBleeBl bl By | 2w | =

Ne @3babyemgds f? 32% ff’ 32% g‘é\f? ‘g’§ %g ; ]
2 BE| 2 BE(B B2 8BS =1 g

& ol P& & > \.EN j=l $

% ) > ©

1| sbdsognbdyogs 305 | 446 | 137 | 25 | 53 | 27
2 | aem@o3n63g530 60.3 58.1 40.1 4.3 24 11.0
3 |Lyfnba 32.7 35.9 28.7 5.6 4.4 7.7

4 | 3nb@nenbo 37.6 52.0 45.0 34 2.9 -
5 |aeonnbo 24.8 39.0 32.3 3.0 34 9.5
6 | @fgmbnbn 23.9 29.1 20.9 2.3 1.0 6.8
7 | >abobn 225.3 92.3 71.4 7.9 4.5 18.0
B [y-9806mgmdmBgags | 259.4 | 573.0 360.7 4.0 2.0 10.8
9 |aManbnbo 974.1 588.6 164.9 16.2 6.4 5.9
10 | ommBabo 49.1 49.7 25.6 3.1 3.0 5.8
11 | gnbdgebo 280 | 420 | 240 | 130 | 134 | 7.9
12 | 3oem0bo 16.4 27.7 23.1 2.5 1.7 4.7

13 | 3gmombabo 8.4 6.6 2.9 0.8 - -
14 [ gg6nmarmabobo 12.2 24.8 13.1 1.8 1.2 3.9
15 |[3mbmgamsbmmadnban| 31.5 73.1 81.1 11.7 6.4 28.1

16 | abmego(gnbo 6.3 19.6 10.9 1.1 - -




17. | 3Gmenabn 445.8 | 1081.1 | 550.2 | 231.7 | 110.0 |207.4

18. |ga(3nbn 36.1 52.7 37.8 13.3 9.8 1.7

19. [@nbnbn - 150.0 4.9 - - -
>dn 23024 | 29049 | 15513 | 3282 | 1778 |341,9

2008 Gemob gobm@o d(3gngobob mgnbmdn Fomeabmdngn B33(339mmm-
d00n 208mnMhRggs 12 5806mBgoge: armn@d0bdgegs, JobGowenbn, amn(3nba,
3mabnbn, 385 33nBmgMmdmIygogs, sz0babo, GoGmbabn, (30b@gnba, dmbm-
9026mma8nbn, gn(nbn, mababn, 3Mermobn. 58 2806mBgoggdaesb a06-
Logmoigdnm Jomormnd IGmennbab Gommgbmds — 1081.1 33/em, domoemns
23fgongy 36anbabob (588,6 3a/m) > 3535~ 3nbBrmgFdmBgagnb (573.0 83/em)
338(337emdgdn. 3bggg, asBmomBgge rrobaba — 150.0 3a/m, semsbnbe — 92,3
8a/tm, 8mbmgnabmmaBnbo = 73.1 8a/m. Lbgs 23nbmdgogecs Bg83gammds
99ygmdL 6.6-ps6 58.1 83/m-ab gofaemgddn.

2007 Bemob  gobuMa 3(3gngsbab m30obmdn oMgnbabe  g3dmaffiggs
gggemoby dsmome 338(339emmdne = 974.1 Ja/em, 3ob 8mbrgal IGmmnbe
- 4458 3a/em, 379mpa a085-23nbmyMdmagegs — 259.4 83/, Semabnbo
- 225.3 33/mm. Lbgo 58n6m3ygsgsms Jg8(3goenmds dgmafgdam @adamad @
87(ygmdlL 6.3-@s6 60.3 83/m-ab GoFgemgddn.

2007 Bemab goboyn 3(3303960b @3nbmdn oEYbdgnEgeMgdames 18
aogobgomn 5306m3ygags, 2008 BenobsBo go 19. obggg 19 23nbm3goges
0©)bG@N(30MdMmo smoggheab dmBab@Mab 3sMbab J3g3fab mzebmdo
%3390 FGompgbmdacr — 1551.3 /. 33 mgnbmdn yggemody domommo
Fommybmdtangn 839(335mmdac a>dmn@Rggo 3mmnbo — 550.2 33/em, 38>
2806mg@dmdgegs — 360.7 33/en, 56 1gnbabn - 164.9 83/tm, 8mbmgaobmemadnbo
- 81.1 33/mm, smobobo — 71.4 83/mm. @36sMAghn 380bm3ygaggdnb Mamemgbm-
3Gnge Jg8(339mmds AgMygmdl 2.9-esb 45.0 3a/m-nb gamaemgddn.

3j3000Go 3d6Lbzaggdmn byMsmns GdsBaogmab, jobyma 363360bs
©> bobgab m3znbmgdab 3806mBgagoms Gmam@(3 ;gabgdng, aby Gomgbm-
36ng B98339enmddda.

GgsBomgmal m3nbmdn nEgbGngnEeRgdmns 18 o3nbmdgage, gob-
wFo 863560L mgabmdn — 16, bobgob @gebm8n go - 15. 530bmdgoge-
o RodgMa Gomegbmds MsBoogmab m3ebmdn gswagbl — 328.2 3a/en,
Job@a 863360b mgobmda — 177.8 3a/em, bobgobodn - 341.9 3da/em.
Gmam@g 3baeogm bobgob mgebmdn yagmaby Bsmors s8nbmBgagams
Fomgbmdmage 3sRggbgdgmo, @daemn Jo — Jobu 86356930, Lodngy mgeb-
™3n 2806m3gogocs MomeabmdMagn 3B36gdmmee a0dmaffigzs 3Gmennbe
— GgsBoagmal mgnbmadn — 231.7 3a/en, JobyMn 3B6306ab mgebmdn — 110.0
3/, bobgob m3nbmdn — 207.4 83/cn. ©36sMRg6n 380bmBgaggdalb 38(33-
9mmds GgoBaogmelb mzebmdn dghygmal 0.8-s6 16.2 3a/m-3my. Jobge
3B3060b gnbm3n — 1.0-36 13.4 3a/em, babgdo - 2.7-@s6 28.1 Ja/em-3rY.
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Amgme mbos ogbbbom gbmmgb momn Lbgsmds 580bm3dygsgoms dgd(33-
9omdsdn JobmEn d(3303960b @3nbmbs @o GjsBamgmnb, gobyn 36356nb o
bobgalb m30bmgdlb 3mFab? Mbes 5mnbodbmb, GmB8 yumdbal aomadydaggds
©> omgmdmengin @amerme Ro@oMes ghmazommgsb asfgdmda. smgm-
Imenao aearmob  @obAMEgdeb 838mga m3nbmgdn 8mablbs mgdomsb ms
378ama3n Rag@emms Bgdbmmmaanc gsogamabBobgdygmo mgnbob dmg-
mob yggme Bgbn. smoggfimnl dmbabGMab 3oMbab Jagghol gobyo maabm
RIAPIQE> @ ©FPMIRS GRorogrgme Ggbmermannm, Ligr Jogody ro-
339(agdac 5 ogal 3968s3mmmdada.

Gabo 3goMmggmmas Bnosane- 3rrnds@® 3nfhmdgdl, ynedonb gomsdnds-
3980bs o oEYMYdelb BgdbmmmannGo byAbadal Bonfggzammdal odab
oEn  360336gmmds mgnbob 580bm3ygsggdnms s doon gofisddbal IMm-
©9J8gd00m 3o8eM1dsdn, 26GMBsGabs ©d 358mbL Radmysmndgdedn. o8
dndoogemgdaom, asbbsggorfigdmme 86n336gmmmds @bms dogbagmb 3%l
xodb > Gogemnb Rs@oMgdnb 3gGnmeb, M3eMggmgbor dbgmggmmdadns
yatdbob gobammmaomn Lo86ogob 3gfnmma, M3 snEorgdge JoGmdab
Bo68mamaqbl Mdsmemgbo batabbob jobyin mgabab dabsmgdsm.

o(3 3ggbgds godnb 08l godBmEAL, gobmFo B(3303560L mgabob >30-
bmdgsgoms Fompgbmdngds o ogabgdMngds SbamnBBo  osILE NS,
6:m3 ogobgsrmn $30bmdgsgoms 833oter omama JoRggbgdgma Jobyo
8(3303960b RndmMmo Bsbobnsmgdgma ;gabydss, oby, GmamEg Lbgs ofMm-
o o) 2RsFmmam »GmBagmm bogMomms Bogammnmdy nym Bafiggbgda.

dnbgFarmyfn BogmngFgdgda

30BgMarmymMn  BogongFgdgdo dmndmzggds 306m3n ambgdel  boboo,
26s b mAgsbmm baghoms 3m3Imadbdn, sLBummadl 860d36gmmmasb
Bomb §gdbmmmgano 3Gm3gbgdob bbgowsbbgs g@e3by.

a. 896ndgd o M. Bodgomadgd 17) 9f oo s ngngg MdsBamgmol &gdomo
REImL gaPm3nme o JebyMo Ggdbmenmanno. smdmPbrs, HmA gafm-
3 @ndnb m30bmdn, §3dnmosb dgmstgdeom, 1,1-1,5-x96 Jgd(3ntics K,
Na, Ca Mommgbmds. job@ mgabmdn jo 3oGodoo, smbndbyma gemgdnbd-
080b Bampgbmds §33nmmsb BgmeMgdom 1,5-2,0-%96% asnbotims, oy Fo-
dosb BnbgMarmm@n 3mB3mbgb@gdnlb gbgfgomea as8mBgmnemgob dgmby-
300 dmbroo.

@b%oee 17-30 3mgdamns joba@n (3303960L, GgsBaomgmal, Jobma
363060b @ bobgal jobuyHn Gn3ab mzabmadnl dabgGammmtin Bagamng@gdgdab
ognbgdfnge s MommgbmdMagn d53(339mmmdolb  Bmba(ygdgdo. Loyazmas
0306mgd3n BgbBogenomns 9 gemndgb@n: jomomdn, Bogbagde, gsenznqdn,
Bo@nmBn, orgamns, biamgbdn, M3abs, saMgogy, GmJLogato gemgdgbégde
- Gy300 ©> JordnyBn. Gmam(y (3bHomomsb RBL, Jormandab, jomznydab
5 63@Mandob LogFHdbmdmor Bomamn Jgd(33gmmdoo asBmahggs Jsbuymn



8(33032bnb 2008 Bmob Jobyfn Gndob mzabm, Mmdgmdng gsbbsgnmmgdnm
Bomoemos gomondab Jg8(33gemmds (2972,0 83/m), mocddnb mGRggd 6ag-
mgdos gomavgdob 398(339emmds 2007 Brmob jobyn @ndob mgnbmda (1605,6
8a/m). gomonBob Igd(339emmdody moELE Mal ©sdmMnrgdnme yMdEol
dofnomomo gmbragngmn Bsbabnamgdengdnb - BogMgdobs s dgo3930b sa-
Bmggds, Mo omogobomogor 3oBLadmgMagh 3mdsgomn m3zebolb agdam ©s
botabbmdmng 8oR3g6ademgdl. gomogBab 3mb(396@Magns 88935630 3335~
oo nbMEgds yamdbab Lo8Baggdn Jgbamabob. gabsnmsb mMagy Bemob
@30b6m @oygbgdgmos gfon s ngogy ggbsbob ypMdbobogsb, sdn@mad 2008
Bemob gmbBrngnnn 356878 Mgdnb asdMmama dohggbgdmgde godmbBagmma
6@ aymb Bemals 3rmods@nfin 3nMmdgdom. 2007 Brob dmbagenol gacdeab
3ogMnobmds Bgoagbrs 20,4%-b, 2008 Brmob 3mbsgmab gm@dbobs go -
22,2%-b. 033> obog b 3006ndbmb, Gm3 jormnnmBab s LInkEIs3-
(339e7mdab Fgsigdnm madognn 85B37673mgdn PRangHmasbBadntimdydge
39380630 1bod dmgnobGmo. 2007 Brab egnbm 33s37 ML JgoeMgdnom
Bogmmgd Lbgmmnsbns, Mobdymag 8y@y3aemadL LogHomm gdbgFol@nb 3shggby-
dgmo — 29,4 a/m. 3ombgmagem s8nbs, manbm bobosomgds g3bznmomgdgmn
39308000 ©> agdmon, Kodgfo GmMbgdom, JsMdmbagmmdno.

39bbsggomgdamen b aogabgec baba jormaydal Gmenb JogMasbm-
Sabs o gmbmogon®o JoMady@gdol, samgmyg, 33303960l 300l g0dab
40635308dmygmdab Fomomn batinbbalb RsBmysmadgdnl bagdgda. gb gMomo
8bng ao8mBanmmas Bosogdn Jormaydal Bamarmn d93(33geamdam, 8gmeigl
8b6ng o 30b0b 0ol Mbofno — dmabrabmb JomnmBab more Mommybm-
b0 5378mmotgds gumdbab 3@g306dn.

3000b @absMAgbo R0dgdnmob Jomoydnb 35dggmmdem aoBmoffiggs
bobgalb gobm@o Gndnb mgebm — 1954,0 83/m, 3sb RsdmGRgds Mgsbammmals
mgnbm — 1846,2 3a/cn, bgm Jgmaigdno @odamnd Jorrondab 3gd(33gmmds
3obgn 363560L mzobmdn — 1639,2 83/e.

JomomBob 353(339mmds  aobbobmaGmm 0gbs  Jofigabobal Bofaggals
8036mdo63n BmyGagnmo GJoBamgmab, gobugma 863560bs @s bobgal
ga6dbaboash @oygbaden manbmygddn.

Botoamns, yaotmnbs o JoMmsbabolb Boomagn-gmodo@yto dofm-
3930 333900Ms@ asbLbgeggdmmas gRcdsbyonbaegst, yzommal Gonmbal degn-
6oy @A RaL Re8mbagsbgdom asdmemMmydamo Brogoggde boMbsGrsbas
> Igngogb  gomomdlL, Bo@Gomal, G3nbsbs ms bLbgs doyMmgegdngb@odl
gafigdom oo Mamgbmdom, JofMmabsbnb 8o ymmmonmbdo go dofems-
@R 3336(3grgdamns Gyob yogebmghe s Jogzgddy asbgrmeMgdyre
693ma3omms JoMdmBo@uea Boswoggdn. 53ab go8m gobab 8ngf  jomeydeb
©0aHmagdalb mBonol Jggobads Jobme 3(3gngsbbs mo Lbgs gobab xadndl
Imtnb glhmagefen oM 0gbgds BaMmgdymo, 85363 gho 30 301 d06-
3o 3937693mmn Gobamemob, JobgGa 8635B0bs s babgol R0dgdalb MEo-
08 eMgds Jormandob ©ogMmggdal boMasbmdalb 8obgmgna  bogbg-
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3000 JobmbbmAngPgmns.  gomnndal yggmody 8smome  dg8(33gmmdeo
2°3momRgge bobgob mzabm (1954 83/em).

Joonmbgdnib Jomomdnb Ig8mga yuHdbab 3GmEndE3ddn yagmody
898000 BRdmagbamn Joenznydn, HmBemnb Goforgdnm yagmody Bmn-
®F0> Bodbs. g3fmdgm, gFdrr EIeImgdIm ©ebmde jom@egdob
GomEabmds osbemmgdac 1,3-%96 d(3ntrogds, JobuMem oEMMYdyeman
3o onaddob mBRrg® 8ogmmmdb.

@bngmn 17
3nBgRorma bagangMgdoms 379(33gmmmds 3obnb bbgsabbgs xednwsb
©@34269332 2306mg33n
8a/m
@obabyrngde K Mg | Ca Na Zn Cu Fe Pb Cd x>
33303960
adedme 160561 94 | 91,2 72 0,18 | 0,308 | 1,25 | 0,914 | 0,062 | 1865,514
@oygbodgen
2007 6.
Jobryfn
9(3303960
Lge gogodg | 2972 | 91,2 | 124,4| 126 | 0,287 | 0,588 | 0,866 | 0,99 | 0,05 | 3316381
rayabadaee
2008 6.
Ggobemgmn

Lo 3939%0 | 18462 72 | 91 | 71,2 (0,069 0.4 [0.420] 1,03 |0.058 | 2082377

3obafn 363067

Lioe 999%0) 16392 73,4 | 88,6 | 85 [0.087 | 0,446 | 0,438 | 1,068 | 0,062 | 1888301
e

bnbgn b
P2 | 1954 [101,2] 89,8 | 67.2 | 0.261 [ 0,402 | 0.518 | 1,546 | 0,066 | 2214993
.

2008 Bemob gobmo 3(3303060b m306mdn, bLoahdbmdmar ofnb a0b-
oo JomgegBob @ BogMamdnb 3gd(33g9mmmds, Jgbadadaboge: goa(ynydn
- 124,4 83/en > 91,2 33/cm; bogamBn ~ 126 83/t o 72 3g/en. Ggoboom-
tmob, JobyGo 363960b ©s babzab m3nbmgddn jom@nydab o BogMaymdanb
339330emmds @sbrmmgdon Mobodons o BgMygmdb: gomonBa — 88,6
83/ — 91,0 3a/cm; Gogomdn — 67,2 /e — 85,0 /e babmygddn. o3 L3
m30bmdn Bs@Mandn BgmaBgdam 83nfigs babgab mgebmda 67,2 93/

@obammmaoyFo 3mddgmgdec Bs@amdn dmng® Basgogh Joemndb.
Bo@@mgdnl osF@miloggma 3mb3nbBMagns gobob Bogmegda oRgogdb



95Jgdab, §gM3gbgdal, Lsmgdsg o Lbgs babamagdmm BagmngMgdacms
6268mJabab, MmAmgdn manbab a98mb, @afnb > dwmyg@eb Rsdmysme-
390530 3mbabarngmdl. yghdbol 8sgn 6aBnemydamsb BagMnmdn yzamaby
FoGHdoEs JmaM@Ls o 6n36530.

3ol 360336gmmgobn Gmemn gboggds anmab Jbanb bm@Bsmmm@o
B36J30mbaigdabacgab. mEas6nbdde JoenomBnbs @d BagFamanl ambgdl
oo 360336gmmds> 5g3b 3563LybmzMgmmn MLAmby@a E6ggal g6mRy-
6930bocgab. 51@38n36aL bLebbmB8n Jomaomdeb o ba@MamBnb giomds
3563309 Bm3Mgddns dm(zgdamn s sbmms 1-006.

orgons omarn 3g8(339mmdne gadmafBggs Jobuy@e d33ngsbals (s
bobgob mgnbmgddn. 2008 Bemols #Job9n 8(3303960"-b mgabmdn rmans @e-
mEgbmdMngae 3g&ns (0,287 83/m), goremg 2007 Beab ,gobmn d3303060"-b
©306mdn (0,18 33/em). babgab m306mdn ormons Jgomagbl ~ 0,261 3a/em-bg.

35360130l 378(339mmd00 353maMfiggs babgab mzebm (101,2 33/m). bbgs
©3rbmgddn dabo FomegBmds (335mgdoremdl 72,0 33/m - 94,0 3a/m gok-
aegddo.

L3nmgbdnb I5d(337mmmdnog goBmaBags JobuMa 8(3303960b 2008 Bemab
@3nbm (0,588 83/tm), bogAdbmdmam 6o gmgdns Lnmgbdnb Gamegbmas 2007
Bemob joboy@n 3(3303560b gnbmda (0,308 da/m). bbgs @6GRZ6 m3gbmgddn
30 396ygmadb 0,4 83/ — 0,446 3a/tm-0b gatigmgdan.

30bab 399(339mmmds yzgmady Bomammns 2007 Bemnb Jobu@a 8(330g06ab
©306m3n — 1,25 8a/m, LogMdbmdmar Boymgdns 2008 Brob m306mdn -
0,866 3a/tm. bbgs @6>ARY6 m3nbmgdda dgMygmdlb 0,420 8a/en - 0,518
8a/m-ab gocgmgddn.

439 byggmyog 6039ddn aodBnemns Gmgbagaie bagmngigdal - Gy-
300b Gomegbmds, 3s6bs noMgdnm gb norddeb joMmobabab - BaMaggal 3ny-
Aerndobdn 3myMggaeme yu@dbabagob oygbgdmem mgnbmgdty, Gm8mgddng
&y300b 3gd(33gemmds (3gomgdommdb 1,03 3a/m — 1,546 8a/tm-ob gofia-
mgddn. gobyMa 8(3303560b m3gnbmgddn Gygeeb Bgd(33gmemds Fgmofgdoa
o105, 33303 onb(y 23oMdgdb mobadggd Bm@asb.

393080l J98(33gemmds 2008 Bmab ,gobuMn 3(3303960"-b m3nbmda,
2007 Bemob ,gobyn 3(3303060"-b manbmbosb FgmsMgdao @adsenns (0,05
8a/em), Lbgs gnbmgddn gn JorednBnb JgB(3zgmmds (33oengdommal 0,058
8a/e» — 0,066 3z/m-0b @oMamgddn. AnbgFornaGn BngongFgdgdab Ks8-
"o Homegbmdanm boamdbmdmor asdmamBggs jobua 3(3gngsbab 2008
Brob  mgnbm  (3316,381 33/mm). xoFgmo  d33(33gemmdab JaRggbgdemno
3L 8mbeggb babgab m3zabm (2214,993 93/m). Lbgs 60dmdgddn BnbyHocn-
«n Bogong@gdgdab RodnMo Gampgbmds bagMdbmdmam adamas jobuMa
8(3303560L 2008 Gnob m3nbmborb dgmatigdnom.
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abyabs

Joemondnb @ogn Gommgbmdnog sGLgdmds Jobuyo 8(3303560b JobuFn Bo-
3nb @3n6mdn WInomme bre ©337j288nHma 3(3303560L gobab godab «b-
3L — 3mobronbmb jarmondnb oo Mommgbmdam >3mdnmafgds gumdbab
38935630, 25BbsgmmBgdom jo JmgAGLS o Bndbodn. Moy o@YJ3oG MR
anbabgds Gmam@y JodGnobmdobs > Gn@Gumo 8gs3006mdob Fomoma
85R3960mnb, aby 3nbn yob3zoasddmmymdalb Jgmotgdne damomen banbbab
RsBmyarmndgdadn.

BagPomdnb Jgroofgdao Jomoren 3gd(ggrmmds  Jobyn  d(3gngebab
030bm3n Mbs 937 o380Fma 58 AnbgFarmrFn BogmngfMgdal MBsGb mash-
JoGmb yodbob 3930630 Bogfgdal, sBmBsgmmo BogFmgdnbs mo Lamg-
do30 Bngongfigdgdnl Bomamg8bs, gobbojnotgdam ynMdbab 3mgA@bs o
6036530,

babgob jobmMa G0dob m306mBn Jomemdnb > Go@Hnmdab Bmaigdno
omomn 353(339mmdnb 5@bdMBs b o3 o380Gme 3obnb wBahl —
8mobenbmb 23 8nbgormmn BngmngMgdab JmB(336@Mntigds 88735680, 306-
Loggofigdnm 3o ymgHGbs s Badbadn.



436d6nb 353360 B3Barmgdnb s m3nbmgdnb
368 0mgdLoes6G M0 MbsBnsbmds

3gbLagoemn

39-20 boggnbob 70-80-0560 Brngdnmsb gobbsgmogdamn ymMapmads
9003mdo 30bmgdnb, a06bsgnoMgdno 3o, Baogmn 030bmgdalb s6GomgLa-
6GNA0 NBoMnsbmdab o@agbaob, 30bsnwsb 58 85R3963emab Bnbgmgzam
bggmmdgh m3zobmgdalb LLdyPMboenm @2 @AgG MG ogebydgdab ga3gd-
GfPmdody  anmbobbradsGmgas > bnBlagbnMn @asgompdgdel 3Gm-
gomod&agabs o 83nMbsramdal byg8gdn. wbms smnBdbmb, Gm3 mgoa
o660 Godob mgnbmgdo gggbmmu& Boghmms Jomamn 358(33gemmdab 3o8m
930J&0obmdom obemmagmgds Baogem m30abmgdl, omdEs gfon s ngngg
Boagmynfdbnobn gobnb gednboasb Lbgorobbgs dnihmbdmbadn @ayqgbgdw-
o mgabm 256Lb3gozmg3s gMMBsbgonbogob s6GemJLnebEMMn MBahnsbm-
80b 989d@006mMdab bafobbom. gb gbgds JobaFn Gadab mzabmgdba(y. 98537
AL 3o agmma 3603369mmbs mbos 3Jmbrgh gobab 23> o 08 gadab
3m@ 36306 dgbadmgdmmdabags.

L. ©yMBadadab (18), a..goerangmb (19), s. GmeEmIgeemb (20) dngH
gLBagmnmns ggbemma® Boghoms gnbammmaonfo sJ@ogmds. o3 Bbing
LooB@gMgbms @gbmem oFHdmbagmn dgsggda, @mogmbmorggdo, LEamdgbs-
30 @ dmenggbmengdn. bGamdgbafno bogFmgdnmsb 30bLojgm@gdamn
860d36gmmmds gdagmms Mgb3gMe@fmmb, Gmdgmny dafacmomam Boogma
496dBob 3063ns. 03060l ggbmem odmbamn 3903780 babinoomgds sbGom-
Jbo@sbGmMn mbaMnsbmdac s byasgemgbob sbwgbgh 3emabdnbs s mmadm-
3GmBgabab magsbagzedy.

3. gofrbyfnbs o 3@mGBms dmbs(zgBgdom (21) 3336 3@NbN o6 36l
doMomamn 36@nmJLnobBn Boogem cgnbmdn, bbge dmemaggbmmgdls 3gn-
dmgda 30sRbrgor aBm Bomommn 36@amdbosbg e bsnsbmds.

8. qommgnbs @s o3@mBms (22) as3m33mmaggdne oILGNMES, Mmd
gudgbo s gn@dbalb @3dnmn abgmngg jofmnmrad3garmgdes, MmamM
Boogmo mgabm. oanbrs, M3 ynMdbob 3sbn @ 6adbs, AmBmmgdes Agn-
(39396 3mmaggbmmu@ 6§ombamsbEgdL, BoG8mamagbab Jofmomesdeg
0b3Mgng6@3db ymedeabs.

94L39FnBg6Mnmn Jamgzoo @oEaNbE, FmA EmamMy Mdommdl, abg
396L Jgmdmas @anzzeb ammo n3g8nmAn OBAsEIBNLOELE. Moy @arab-
&afgdnmns oG 3mgab 3mbEndg8ngFo smeagbab gogdxmdgbgdec.

3. d5g7d3nmmob > og@™Gms (23} dmbozgdgdem, gobuFn Gndob
m306mgda dmamsfins 8Msgemanmmgabn gobmerya bagMmgdam (2,3-5,05/
), 3>0momBggs Bsmamn s6GnmgbosbEFo Mbsnsbmdom ©o (33oengde-
©M3L gabmemy® BagFamms 3mb3g6&Mo3anb (3gomydomdnb TgbodaBaba.
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33c2930b 3533930

306onEab ymMdbob sgafn BsBnmgdn BaGBmamagbl mgnbalb ggbmen-
90 BygPogdno a08mnMgdol BysHmb, jamggnlb gfo-ghor Babbom wo-
3ebobyn 33390306 Bbmmg® BxgRoms 3mgggme x3VBIBL (o8-
gbnbgdn, g3bmeieMdmbamo 3go3900, @magmbmengdn) dgbademm Bgdmg-
8909980b 360dgbgmmds Jobafa mgabob o6GamJbnEsbEaGn Hbsmasbmdanb
Rodmysmndgdada.

Gmame(y (36mdomos, Jo@gbnbgdab JgmeMgdne Gomamn Jmb(3gb@Mo-
@300 3o8mERgmmas yuedbab Bndbs, Moy Rggbn 9dbdgMnBnbgmma 8mbagyg-
39d0000(3 RILEBYG. Jobyn 8(3303560L gm@dbab Ba3Badn 3o@gbnbgdal
RoBa0 Gompgbmds gamdbolb Bogafn 6oBnemgdalb Jo@gbnbgdalb Loghom
398(339c0md0b 91,66%-b 3goragblb. jmgH@eb 3g8smagbgmn JoGgbobgdab
bggefoma Bomn 6,69%-0s, 3obab Bomop 3o Bbmeme 1,66% dmpnb. 3og-
9bnbgdn, gsbbognmmgdng o (+)-3o@gbnbn 360336gmmzbaor asbbobmgagh
JobnMa 8(3303960b m3nbob Bamaen 36@G0mgbomsbE NG MboMmnsbmasb.

3m3borgdam 0gbs gobyyo 3(3zngobob 3obob, Jma@@®obs o E0dbab
65%-ns60 ByseabdoM@Bosbn 358mbabgmmnemgda.

oeim3mengfin Egmomob ©oBYgdab Bob jobmMo B(3gngabnb JmygFide-
by ©> 6036ob SbGomJbnesbE M MBoMnobmdsd Jgamanbs Bgbodadabom:
9030107 > 11,53010% Ro/mm, 353608 Mmool EBNzMgdawsb 5
agab gabgemob 3983 gb 85R39693emgdo Fg8ntms (3,850 10" o 4,9310%
Go/m.). 830frgds sbyzy S6GemdbnbE NG MboMnsbmdab 3shggbgdgemo
3960b> 5 ogab 3968a3emda8n — 3,6010M-@sb 2,530107' Mom/m-3y.

3bfoena 18
»3oBg60 3(33n3560"-b 35Bnb x03nb yuMdbab Joas@n BsBarmgdals
36@nmgLosbnMn bs@nsbmds

»10?' oo/
Jo6o JERGN BndBs

[T-2N Qv 9 S

w wn 2 w 2
sgorgoomobpgen | 2.5 |2 88| 28 | o8y o F | FE
Batrbmdols g2 | god| U2 TR gg =
8sB39698g0m0 g% | & 2 T & S =] & Ha
52 | 58 5| Bd | BE o 5 L6 o
er ) % 3 er & ng 6 & Efc\é! 3
[ ) n

3rgemdengn
Bohggbgdoen 3,6 2,53 9,03 3,85 11,53 4,93

Jobgfio 3(3303960L ym@dbob Bogstn BoBomgdalb sbGnmdbosbGMa
9bnabmdab 8sB39693mgdal bogydggmby Jgodmgds ogobygbom, Gm3
4a6dbab 60365, 338mna 3o JmgMG 306LBEEMs396 dnMnosmae mgnbnb
36@amboob@nFn B6ns6mdnb dsmorn Bohggbgdamb.



b©s onBdbmb, Gmd gobyMn B(3303560b yu&dBob jemgf@ob 65%-
056 Byomb3nBBnob a08mbsBzmamdn 0Egb@ngnntigdamo nygm (+) jo@gb-
obn — 12,66 83/100 8em-By o (-) g3ngo@gbobn — 0,86 33/100 -y,
BB JoMdmbymo 39039080006 yu@dbab 3mgAh@dn Igofgdom Jomama
JM6(396@M (30000 go8moffgge Jemmemagbdygsgs (0,90 33/100 3en-By).

3°6Lo3gogdamo Gmmn gl 3(3303560b 6GamJbomsbEnRa Mbon-
36mdab AoBmysmrndgdado b Bagbagmb BadBab. Gmdmnb s6Gnmibosbg Mo
BF06mBs> gHmmS Bomsrns o Jgomaghlb 11,5310 Mom/em -b. GmamMgy
Robl, Badbols ggbemrrafio Bogomgdn 86n336gmmaeb Gmmb 3e858mdgh Job@n
8(3303960L  gobin Godab mz0b0b s6GNm7bawsbENFH WBoMnsbmdal 3sR3961-
3ol a0bModn, Moz bogBomm sBomemgdb abn 3o8mygbgdalb gmgd®L Led-
Jabarmm-mng@min mgsrbsbnboo.

4a6dbob 3og560 BoBargdnmsb Bn3bs s I58mga Jrg@n dofomsmoe
396bobdmaMogab JobyMo m3zabob domam b6Gamdbosb@ue 3oRgg693gmb,
Moy gofgom Rabl ynMdbab dogsmo Babomagdolb s6§nmJbo@sbB Ao wb-
261056mdob BoRg9b693mdnesb mamamal ©byndab Bab s Mmamab ©sd-
0036930b dgdwga.

268nmjbosbEma Mbonobmds asbbobmgfne ofbs Lwmen (jobo,
3o G0, Badbs) mo ofabmen (3060, Badbo) dodody J3g3fdn mommmy-
3 30bmgddo. @ogymg@nemn nygm gfon Beeal dmbagmab o s@anrnb
GdoBonmob gobab %adol ygm@dgbn. LEnm dogobg @oy@ydamo mgabal
268 0mJbosb@ o Mbstnobmdsd Jgamants 10,59 107 Gog/m, sGobigm
Fogodg @a@mmgdnmn mzobabsd jo — 8,0710% Mam/em. Gmame(3 gbgmogo,
65G056mdab bAs 8,0710%'-ob 10,59¢10-3mg jemg®@ob Bomog 8m-
ob, Bog oMadnfmsdnt 3na35608693L ymMdbab jragH@nlb 360dzbgrmgob
Goendy J303G30 ©oygnbadame GMamoaagma Jobaa Godab mgoboel docs-
o 3398000 s badgnMbomm mgabgdgdel Rsdmyamndgdsdo.

nsgtads 7
433330 @3EEgdnemn GgdsBamgmab m3abmgdab
36@omgdLoms6@ama 9bsGnsbmds
¢ 107" Go/m
12 10,59
10
8,07

8
6
4
2
0

B LEme gogody (3960, JmyBGa, Badbs)} mommmpdnemn
B s6sbAnm dodody (3obn, 6n3bs) mormmmpdyema
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FgLBogmarnn nym saMgongg gobab bbgorobgs gadob yuHdbabogsb wdos-

dme o bEym dodody moygbgdamn JobyMe mgabmgdab 36@nmJbnws6-
G0 mbatnsbmds (3bMaa 19).

3bGaemo 19
32%nb bbgamabbgs 1ndnb guMdbabagsb maygbadymn mzabmgdal
368 0mgLasbEmEn MbsMasbmds

[ ]
?.
N
[74
1G]
~
¢
QI
2

t5 ¢ o€ o€ e
N b o € o Ef <
82 |s2¢|s%d|8p. |28 |2
N g 24 2 23 3 OODE!A €| &
sH%| 53| Eu3|5 253|283 88

396Bm3nmgdals ’é,?\g cg)gcg (g)f__f)g! gj-?groa@, zg&)L’.’: rzg

Q

bobgeegde [ Bzl 56| 5 o §pn€’ S & 22
T2 o5 P Dl|B8E ¥R T 23] B¢
g ¥ gl g2 a2~ 57| e
Y » 25 9 28 9| € o 2 2 3
£33 —',OE’I ~=°91 c 25
|6 S 3 ]R3 S % ~
) er er

FdE
gng_‘; mdFingn 3,19 10,02 10,96 9,03 8,32 11,2
>Rggbgdgere

AmgmM(y (3bGnmosb Asbb, 2008 Beonb jobwmGa (3303960L JobagHn
&ndab mgnbm 2007 Benab mz0bmbioeb dgmegdnom, asdm@Rgmmas Mmams
3m3nmmdaoo b3nMGdgd(33gmmdam, aby bagmm 54b@Magd@nbs ms bogH-
om ggbmmgdnb Bomamn 358(33gmmmdnm. gb as8mbBagmma ¢bms aymb od
BoJ@™Gnm, Gmd 2008 Bgemb yobyin 8(3303560b gmbmozayme 3sR3g693mg-
b0 9gfm dg@om Bggbadedgdmms Jobma Gn3ob mgnbol ©oygbgdabocmgal
Botiagbore dmambmgbgdl, yudgbn matim 8g8sm nym 3mdboggdaea, go-
ety 2007 Barab. LBmMgE 9356 356530Mmds 2008 Bemob gobwm@a d(3303960bL
mgnbals Amamf3 Bomafo Jodomme JgBswagbenmds, obg asdmERynmo
mM26mmadGognHin 356898 Fgdn. Mbms om00bndbml, Gm3 dombimozem
bagfom gdb@Fad@nbs s Fabmmun bagMogdol Bomoemn JmMb(zgbG M-
goobs, m30bm g33maMRgmms Js8mbaymmmdom, bndbymdcno, Lofdomoms
> bagaMomgbgdno.

JobMn (33039600 goban Gn3nb 2007 s 2008 Bemgdob mznbm gs8mntihy-
3o Bamamn 56@omgboeob@mMn Mbofnsbmdnc. asbbsgmmgdom 2008 Benab
8mbagemnbs (10,9610 Go/m). dombgmsgs 98 mn Bmab mgnbmgdab
Jmbro@omfo 3shggbdmgdl dmnlb Lbgomdnbs, 2007 Bemab Lsmm Jogoby
EAMIdImo m30bab s6@nmdbosbE Mo MBsGNsEMds Logdomm Jomommas
(10,02¢10? Go/m), Moy IgBy3omgdl 0oy, GmB gobumMa d(3gn3560b gob-
<0 §dob mgabm babnaomgds dsmomma 36Gnmdbnab@mtn mzabgdgdoo.
Moz 3ggbgds Jobyo 8(3303°60L Mdodme sEmgdam 30bmb, 8abo 96-
&mgLosbBnMn baMnsbmds madsmas (3,190102' Mom/m), G bogby-



3o 3oBmbbmBngFmmas 3obdn ggbmemain Boghmgdnb gfhomad di3nhg Go-
mEIbmdnm oMbgdmdab a58m. by o@nbndbmb, GmB jobmn 83303060
3o Godob m3zabm cmogobn s6@mJLa@bE A0 MmbsMnibmdnm stsgMaa
RoB8muzotiggds Bnoger mgnbmb, Gmdemnb s6@nmJbasbgnmn mbsfmnsbmds
10,96 10%' Mo/m-bg gg36im dsmoenns, 53nb @sb@ s Aggbl ogM gogab
30b300Mg8nb bogggFognbaasb @iygbgdymo Bamgmmn mgnbab s6Gnm7Lnwsb-
&0 9bafaobmanb 3sR3znbgdgemn, G Igomagbb 11,5610 @ow/m-b.
3560bodmaMs sgMgmgg, GgoBoomnbs @s babzeb joban Gndab mgnbmy-
3ab (336Fa6sbnb 3n3Bmbmbs, Bsoggn) s6BambnesbEMn «BFnsbmdgdn.
6Jobooenb jobgFn Gadob 3060b 26GmJbnmsbGnAn MboMnsbmds Bnswm-
376> 9,03010”" Mo/ e-b, bmmm bobzabs 8,32010% Mom/m-b. Gmame(
3bgmogem, Mdobamygmal o bobgal mgabmgdalb s6@nmJLnsbEIGa gbatn-
3bmdo ©adormns oy d(3303960b m3znbmbost Bymatigdnm, gb 8mgmgbs
6ms s0bbbol gMon bMag, RNIPFn mogabgdaMgdnm, dgmegh dbtag o
Boomog M- mndo@nGo goj@mtno.

3gbBagmnmo aym ygofgman ghon ©s agngg doifmmdbab 2009 Bennb
8mbogmab  gobmMa 33gngobobs s Hgsbamgmab yneidbabogob maygbgd-
gme  3abmgdol  96§nmJbasbEMn  MBsMasbmds, oafgmgy Fogab
80bmamgdab (obo3gbolb BngMmmbmbs) 2009 Benob dmbogemalb boggFagab
49d6abogsb oynbgdmme mgnbob S6&omdbamsbgnmn 9bsGnsbmds (gno-
a6o8s 8). gobya 3(3303560L mgabm babommgds Bamamn s6G0mJbamsbE-
o 656G0sbmdnon: 10,960 102 Gs/m (2008 6.) @s 11,2107 Gor/e (2009
6.) > Wobmmamgds LagygMegab Boogmynmdbastn gobab xodnb mgabab
62Fn36mdab BsRg9693gmmb 11,56 107" Gom/em (2009 6., gogyFinb dabrgmg-
3n). 85806, Am(3s ngngg 653370030 (ygatgmn) dmBgmmo Mobamemob yumd-
Bob mgnbob 56@emJbnEsbEMHa WbsMnbmds 9,150107 Fom/er-0s, bmenm
bbgs 3bo6qdn (3oGrgbobab 3nyBmdmBs) nangg gobab gedab - Mgsboag-
mob g@dbob m3aBob 56@0mJLn@obGMMa baM0sbmds Igormagbl 9,03¢10%
Fo/ma-b,  6GomJLoabGGHe  Wbsnsbmdab 8oRggbgdgme go  babgalb
03060bs — 9,27010% Ro/mm-s. ygoimnb 80gEmbmbab Mgobamgmabs @
5B 8(3303560b m3z06mgdalb 36G0omJLoIbE G NBsGasbmal Bahggby-
3empdb 3mMab bbgomds asb3nGmdgdmmn Mo nymb 08 gog@mMams(s,
m3 jobuo 3(3303960L mgnbmBn ggbmenadmbam 8gogoms 3gd(3gmmds
7-%06 89§00, gofg agngy bzomda 8mBymmo GgdeBaomgmol manbabs, Mag
bm> 8ng356n36330qL GgbmenoMmdmBm Bgagoms 86nd36gmmaab Gmmby.
Bg0dmgds @agabygbom, GmI Jobafa 3(3303960b JobmMa Gadab mgabm bbgs
35b0b %0890l ya@Adbob m3nbmgdnbagab a0bbbgagmgds d33gofsm gsdme-
Romeo s6@omgLomab@n@n mbsMnsbmdam, Goy goby@e (3303060L 3obab
R0dab Fsbobnomgdgm mgabydom Mbes Asamgoramb.
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©nagMods 8
Jobyfn 83303560b, EgoBamgemabs s LaggMagal goby@o mgabmgdab
36@0mgboEsBB A bafRnsbmds

14

12 11,56

11,2
9,9
| I 9'15

Jobnfn 8(330396n, JobGn mz0bm, yzotigen 2009 6. @amomol
a8ma3Mgd0b dn8waa

3obfn 3(3303960, by manbm, yzstigma 2009 B. mumaeab
©o3m53698006 5 ;zab 398maa

o

s

~

A gobamgmalb jobaio mgobm, gzsmgmoe 2009 6.
bogggMoagnlb manbm, sbsdgbn 2009 6.

EE B B

bagamgan mgnbemgdab sbGnmdLosbEamn Mbatinsbmdab JgbBogmed
a30hggbs, Bm8 Jobgn B3303060b Ly dodody momumpdamo o -
3963980 0gnbm gobab bbgs x0dgdmeb — HdsBamgrmosh ©s babzmab dg-
MBgdom g38maMRggs s6@nmdbosbEyn MbsGNsbmdal Bomamn 85Rg96g-
oo, dmrgmmebgmme Mo, Gm LEMm dogody EYmdMEe Mgobab
2b6@rmJLosbEnein MbsGasbmdnb BoRzgbgdgmn 3,43-%96% 3g@ns Ndodme
10597650 306mbmob gretadom. of Mi3tm 3g@em 6036gmmns ob, Gmd
306l b3oMmEIg8(339mmdab  3sR3693emgdmb ghoom ndHmgds mgabal
26@GomJbomsb@ygin @bsfosbmdal 8oRggbgdgmo(y, Bo Joasm asdmbBbms

2007 > 2008 Brmndob ggosgmm s b Fogody oEPmgdyemn mgabmyg-
b0l dagamomdy.

ab 3365

g796dbob Bofzgmob 3obo babosmmgds @dsmo s6GomJbawsbEMa vb-
>6056mdoo. s3rgba@, Gnbo Jgbsdmm asgmabs mgobob sbGomJbnosbEmen
965605bmdol RsBmysrmndgdady 18603369mmmm brs agnfbomon.

@30bab  bBHMJborbGMFHn  MBsMnobmdal  Radmysmndgdsde  aabLo-
JA6dam Gmmb sbmmgdab yuhdbob Bodbs, 958w 3o JmgeHGn, Mo
089ommE 9g033nfrgds gabmerg® baghmes (omygame xanBdel (3o



&9b0bg00, Babmm JoMImbamo Bygoggde ms 5.8.) Memmgbmdting dgd(335mmm-
dob.

afodme @aygbgdgmo gobun 3(3303960L @gabal 86GomgborsbE -
o 1bofnsbmdanl 3sR396gdammn Loa®dbmdmom madamns dsbdn ggbmery@
BogMomo adorn 3mb3gb@Haanl godm.

L dodody moygbgdpemn b d3zagebab mgabalb s6§0amJbnsb-
G0 gbotnsbmdal 8ofggbgdgmea LogMdbmdmam Bomamna jobgamnb Lbgs
ogotyndbosbo 35bob Rgndgdnb (BgsBamgmn, babgn) m3abmgdomst Bgmath-
gdaon.

Jobmen 8(3303560bs @5 obsTgbab 8o Mmbmbalb baggmegalb (gegals
30bmgtigdn)  s6GomJbosbEmMn  bstinsbmdab  8aRggbgdgmos  pFo-
0gfodgeatigdsl dogysgefo gfio dg@or 360d3bgmmaeb wobygbsdry: gob-
a0 8(3303560b 306m 96§ 0mbobE AN bafasbmdab dsRzgbgdmom ds-
036 mobrmmgogds LaggMagob Igbsdadab dshggbgdgmb, Mo, 3gdyagemgoL
Jobhn 3(3303960L 03060L Bomorn 96GomdbombE NG WbaMasbmdabyg. gb
@G0 mbos Ronmgommb ndgnsc Imgeabar mgayedenaba gabal gadgdols
®aGIn. Gedgoyy ogofin mgnbmgdab 5b@omJboesbG Mo bsasbmdal
85Rg969dmado dmaswown RsdmERgds Bamgmn m3bmgdalb 85A3g653mmgob.
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g9dEab 2306mg3ab Jodog@-@adbmemmamyia
©> MmH336mmg3@ng e Iggabydal gmpagde

baggregere 3ebmgdob Joden®, @abagnM-Jo8on s mAzbmmgddn-
360 dabobnomgdemgdnb 3ggobgdob 3obrgbree mymomeb @sdcogMgdnmeeb
40 Emab oogdy s EUmomeb EIBMgAgdnEIE 5-6 ogalb gobgemnb 3gd-
93 (mgnbob bfmmo dodomsb Ambbbob Igdmga). gLBgrrmAman SaMgogg,
Jmgf@obs @ 6a3Bab Byorm-b3nGGnsbn 338mbobgmmnmgdolb JoBomé s
gndngaH-gndong® dobobnomgdmgdl.

3n6o0ob  Mgnbmgdab oygbgdabalb bgdogab Bgbom a03mygbgdame
a3Jmbo gobmfn 363560b gmdgbn, gbBagmmdrno dnbn mgnbab JndnyM @
gnbn ya6-Jodon® 3obobnocgdemgdl. docmob dgmafgdol 8nbboo gnygbgd-
0o 03539 dngGmdsbdn BmbBgmenn bobgabash moygbgdmm mgnbmb.

3bfnma 20
JobFn §ndnb m3069mBab Jadam@a Asbobosmgdemgda

figaBaagemn 20046, [ @dsBnmgmn 20046, | AoBnogemn 20056. | BgaBaagen 20056.
as@omgdomns BoRoTIIDed aeRegdyenes ao@egdaen
@obobyengd o ool @geecob @geocsol
@:B00ghgdal | EBmogFiginmsb | @sBongFigdosb | @oBongfpdecsh
=03 5-6 ool 3903 | 40 ol 33moa | 5-6 el Bpdwaa
bodogfiy Bmy.% 120 1.8 148 14.4
&ogFraemn
8goanobrio a/er 4.725 4.59 6.0 6.2
bogfom gobmengda 22 2.1 324 2.7
SjFmmogn
0.2 03 0.4 03
9g5gnobmds 3/
Bonfindemage 3.75 3.45 45 432
Bogonggdgde 3/ ) ) ) ’
PH 3.025 3.07 3.15 3.2
bagfowm
22.65 2225 29.35 28.715
abdBodén
Na a/en 0.004 0.004 0.006 0.006
K a/e 1.088 0.98 1.24 0.114
P.0,3/m 174.04 186.64 141.98 199.23
) 175 1.25 1.68 2.85
MRy dbrmemn
BoBogen % 12.53 1212
mfigebyemn
) 87.46 87.87
3‘""0“;/5;“?"505" 1.562 176 2397 2.069
Jo8gbobodn 33/ 32 174 375 285.0
boagabdo(er 85 8.74
3 . 8.8 8.42 X




@bGom 20-By baMdmeagbamas GsBamgmab jobm@n Gn3ab mgznbals
JrdngBn Bobsbosmgdmgdnb 28Lobygmn 8mba(399g8n @mmnmnb sBmsgMa-
d0ob 40 mobs @d 5-6 ;gab aabgemob 353wga.

Fmamg gbgeegm, boghom bayGsonb dabyogno mamamelb ©sd-
®53M900@36  5-6 ;gnb a0bgmnb Jgdrgay m3ebmdn dznMegds LagHam
2dL®BsJGAL, LogFHmm ggbmengdanl, 8mMndmage bngmngMgdgdab Gameg-
6mds, 3@nbadbgds gommandol Gomeybmdnlb Jgdntgds, bmmm gmbgmmal
GomEabmdabl Ga@gdo.

Bmamfs (3bGnemnesb Asbb, 2005 Brmob dmbogmab mgabm jmbrn(gntn
dmba(3539d00 83ggmfog 33dmamhggs 2004 Benab dmbagemnl mgnbabiagsb.
g6dbob LHnmBs 8mBBag)d28 (25%-8my BoJMnbmdom) gobadnfmds mgabab
oo bInM@3dgd(3ggmmds (14,8 3m(3.%), safgmgy, bagPom gdb@Gog@anb,
LagGom q_wﬁmqrabob, do10dmagn bagong®gdndab, IGm(3nabamnbgdal, Jo-
G9b0bgdab Mommgbmdngn Bohggbgdmmgdnb bogMdbmdn do@gds mgnbmda.
LoebGFAgbms 3mN6ndBmb, HMI Emnrmob ©IBMs3RY3nws6 40 Emab aob-
3ol Jgamd > 5-6 ;ogab gsbgmabsb mgebmBn A(zntrogds sMamMgsbe-
o 65Baemob %-memo 3g333gmmds @s 33039 ML ndHRYds mMa6mma
BoBagmnb %-mmn 393 (339cmmdo.

30bmgdab mMgsbmmad@ogn@ds IggsLgdsd LogambEogoem  jmda-
Loob Lbem3sby osEsLEMS, M3 Eumommnb edomsgMgdnmeb reENMmg-
dymn 3obab ogmgbgde dogody mzobmb bdgbb LaMdarmgl, boggMrmgeb
309mb, dmoo >MmBs@l, Mo dgmgans 5-6 ogab a36853mmdsdn gobgge-
oragbomn 3Gmagbgdolb Bodasmagob jgsrmmdaty mgabab 3s3momMgdabs
Jegfobs @ 6n3bab sjhmmomn @ oMdsdBmmomn, MmBs@bamdmadge-
bgmo  BogFogdom, moygobgmme  ggbmmgdal  63A3mJdba-oaBimggdaa.
L30MBIg3339emmdalb gB(3nthgds 5-6 orgab aoBdsgmmdadn wbms snblbaL
Jgfi@ob 3ngH L3oRGL SELbmMdENnm, Moy sbggg @3060b 3gdmb @oM-
domydab gFHo-gFon gogemen.

JobmBo B(33n3960b goba Jobgomb bbgs 3oBab xadgdebogeb sMogfon
60360 sfab gae8m@Rgmma. gb asdm@Rgmmmds Rabl jobuFn 3303060
3obMn Bgbno sygbgdmo mzabab bmangfon gmbrazoncn 85hzgbgdmals
396bogmgzabsb. gb aobbognodgdem ogaeabohinbms (3bnm 21-3a a53m@sba-
o bagfom ggbmmgdabs @d baghom gdb@Gog@ob (3ngGHmdinge 8mbs-
(399980L a56bngmabab, Moz 3bgdMngns, 33@Yyzamadlb JobgMo 8(33ngobab
3obn®a Bgboo @aygbgdner m3nbmyddn Gabmmud s gJbEGedéne bog-
angfigdocs Bgmafgdom domare Jmb(3g6GHa3ns Y.

3obo 8(3303560b @306m @oygbgdnmns yzoMgmda, JMEIMMo(300 ugnb-
ddamanmnb” bgedo dmy@ggome ynedbabagob. gobonmab Gngab oogdn,
5300608y daidy yucdbab BodFnsbmdsd Bgsmanks Ladgsrnme 19,6%,
gfdgba asBobabma@s mgabnb gdogme ©oygbgdabomgnb, Mngab gsamo-
36 yudbalb Bogfnsbmds Bgmefigbac dsmama ngm o dgsmanbs 20,14%.
280@md gb ypMdgbo mInByMs LEmm Jogody mgnbob Esbimmgdmor.
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2008 Bl Gaoggmnb bydmbdy yoidgbn 8mngMogs 25 bgd@gdogAlb w©o
onBu@s bmm gogoby manbol robsrgmgdmom. ya@dbob dogMnsbmdsd
3go0a06s 21,45%.

3gbGaemn 21
350l Bmangfion %0dnb m306mgdab
LBBEIGG Ym0 JmBpoNYHa Aohz9693mmgdn

o Ef’g 8["3 [ :5 € %
€yl s ulE b e
Ne 03nBab 6083nl abobgemgds cé‘,otg@ \g %} \Ef g;.?o \,E,"_-’o.g > ‘%‘%}

S |92 [P [°8 |73

1 |9oba%n Bugegebo (ogdedme 18] 705 | o3 | 112 | 209

©oybadyeme) 2007 6. ygathgemn
5 | 3obfn 8agegebe (LA dogody 12,085

3ygbgdgen) 2007 6. ygetama 6.0 0.72 41 326
Jobg6n 33303560 (LAmm dogody

3 @oysbabnemn) 2008 6. gyerhgemo 12,87 5,36 0,86 3,45 38,8
GJoBnorgmo (bAmm dodoby

4 eoygbgdmemn) 2008 B. jommobobo 1289 | 635 0.7 2,36 2

5 [3:00%0 88308y (L godody 1091 577 | 072 25,8

@oygbgdymn) 2008 6. jofmebabo

bbgn (bge dogoby oygbdacen)
6 | 2008 5. gurgsbete 1418 644 | 086 | 25 339

Jobadn 33303960 (LEmm dogoby
7 @>49B3ene) 2009 B. yysnro 12,36 49 0,6 5,1 23,8
2960 I33n3960 (@a30Magd o
bfgee dogoby wymaceab

8 | @sdmagmgdasb 5 ogab 12,5 4,6 0,54 4,4 238
356853mm33n) 2009 6. yzofigemn
2obaFn 33303560 (L Fogaby

9 @oy3693en) 2010 B. gysgmo 13,5 5,92 03 5,0 36,2
JobgAn 83303560 (b Fogoby

10 ©y9693emn) 2011 B. yzomgena 1.5 6.9 0.36 263
JobHn 83303960 (Lmm Jogoby

" goygBgdmn) 2012 6. ygoMgma 123 4.6 0.9 26,3
356960 33303960 (bEym dogody

12 oygbgdyemn) 2013 6. (semogn@en) 128 >0 0.32 328

13 | dsBomgezn (béaen gogody 1478 56 | 095 | 325 | 271

19oy76gdemn) 2009 B. (ygomgmmn)

odag 2009 Bgemlb 8myggomn gumdbomsbss ©oygbgdmmo Ggobnorg-
ol @30Bm Foy JobMo 3(3303560b mgnbmbasb gMmage dgbameMgdgm
mo0gd@ore a3dmbes 399mygbgdmmo. GJoBoormab, Jobyn 8B3sbabs @
bobgob m3nbmgdn @aybgdmn aym LEmm dogody Jomobobda (BaGogn)
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Imyfggomo yaMdbabagsb. ygeMeabs o JoMmababob 3njMmbmbgdn (306-
Lo ggomgdom BoMogndal 8ogMmmdabn) gRcmBsbyonbogseb 833gmfom ash-
Lbgoggdamns BosagPM-jmadsdfo 3nmhmdgdnm. s8sbmabogg Bakogydn
@5mdamos mogabo gdomengbo bafabbab Godawm@a jobun@n mgnbaor. ygofe-
ob 3nyEmdmbs bobinsomgds Em@om ms Gdammo jrmodo@no, sdwmgbo o
nbg3g, Bmam@(3 omobbob gomBs Bbatgdn mgnbmgda Bgmofgdoo boymgdoe
bbynmosba s Gdommn agds. LsdBmbofme, JoMmsbsbol 3nyGEmbmBsda
36960 3(3303060 o agm 3037693mmo, G Igdor LoabByBgbm afbgdmms
%0878L 3mMinb Bgagdamn sbsmmnbob RoGofgdalb ogambabnboo. ggo-
Agdo, gobm@a 3(3303560L 808mgdafigm sMbgdrmn MgsBamgmal ymmdbo-
6 og0ygbgen JobyMa mgebm @o Rogo@otgo o8 mMn ®adnb ynkdbab
03060b JgmaMgdacmn sbamabn, Madary LonbBaMgbm Jgmgagdo Bmagas.

obggbs

3%Bbogrnmo  manbmgdob gmbngona JoRggbgdimgdab gosbornbgds
admgge Godmnbn8y ob 3360l go8m@eGab Ladmsmpdab.

3obgMn 3(3303960L 2007-2012 Brmgdob 3mbogmob @gobmgdnl Laghom
2JLGMagd@ob 3shggbgdmgde dgFygmalb 23,8-38,8 g/m-ob gafgmgdda. gb
BJ&0 3ng356nd6g3L 08ady, Bim3 obyFa 8(3303060b mgobmyddn gb@Mag-
Gam Bogloms 3mb3gbsfagne LogMdbmdemor domamns, M3 Jobyo
8(3303060b @aBoboLALMgdgm BnBsbogabgdorm Mbms Benmgsmmb, LEmMge
9L 393mafBgzlb Bob GfoBoogenl mgabnbogsb. 93 dmbadbgdob dommgda-
mmds abEMMEYds JoM@abobol s yzommab 803Bmbmbyddn dmbBgmme
496d6abageb Lmm dogedy oy9bgdamn mgznbmgdab bagFiom gdbgHad@ab
35R39693mg30b MRmngPodgrstadabeb. Jommsbabab FgsBoomgmab @zabal
LagFom gdb@Hod@n dgorablb 29,0 3/m-b, bmem ygefimebs — 27,1 a/ev-
L. dmbormmebgmn oym, GmI joMmobobab Ba3MmBmbab jemedodmMe 3o-
Fmdgdolb gsmgemabbnbgdom GgsBamgmrab mgabob bsgFiom gdb@Hag@el
85Rg96g3gmn Mgahim Jomaemo ngdbgdmes, BagMad gb oby o6 dmbs. yzoen-
bo > Johrabobrl MAdsBamrnl mz0Bmadab LagHom gJbGMad@nb 3sRggba-
3L 3mMab Lbgomds Jgmagdoo B3nGgs, s8sbmobagg, Mbms 3mnbndbmb
ob, Gm3 Bombgoegem yzatemab 8nyBmbmbab MdsBomgmab mgabob dsmoemn
L3oMBIgB339emMdaLs (14,78 8m(3.%) o Loghmm Ggbmmgdab sbgag Fome-
o 3oRggbgdmabs (3,25 a/m), LogHom gdb@Mog@ob 8ohgzgbgdgmn 27,1
3/tm-b o6 ogofdgdl.

Gmam 9330 >m36086gm, obmGe d(3gegebob mzabm asdmMAgy-
oo 30B0b Lbgs ®ndgdab m3z06mgdabageb LogHom ggbmmrgdalb domamo
939(330tmmdnm. o boabBghgbms ab god@n, Gm8 jobyMa 83303560l
2009 Brmab 8mbogemab mgabmdn memob ©sdosgfigdab 3gdga LagHmm
5gbmemgdab 3sBggBbdgma 5,1 a/m-0o, Fogody 5-og0960 @ogetiggdnb 8g8-
©33 3o @306m3a LogFHom ggbmmgdolb Momegbmds 18bnd3gbymme d(3nciro-
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935 o 330magbb 4.4 a/em-By, 98537 @AmL gobab Lbgs K0Tgdewsb may-
9693mm g0bmgddn LagHom ggbmmgdnl Gomegbmds 2,36-3,25 a/m-ob
@afMgmnddo 3gMygmal.

Lanb@Mgbm LyMson a3543b 2008 Bemob 8mbogmob bobgob mge-
Bob bogFom ggbmgdalb, bLoghom gbGFog@gdnbs ©s dmEymmdoca
L3nETg8330mmBab BoRzgbgdrmgdnl gobbamgabal. ymbrn(znnn Bohggby-
dmgdoo babgnb mgobm asdm@Rgmmos (mgammdaca b3nf@3gd(339emmds,
BoGHmemo 8ygognsbmds, bogMom 94b@Mog@n) HisBomgmnbs s Jobun
363560b 306madnboash, asdmamBgmms LobGymom, Lbynmoam, barmabnob-
mdom, boggPremgbgdnm, Joban Godab mgzobolsmgol odobabosamgdgemn
308mmn o sMMIsGom. mMgebmmydgngaMom bobzol mgobm yggmedy
obrmmb opgs Joba@n 8(3303060L 2008 Bemal m30bmbosb. omd(ze Logh-
om ggbmergdob Mompgbmdtingn 3oB35bgdmom mmgagm RsdmERgds 2009
Brmob  Jobm@e 8(3303560L mzgabmb, bmmm 1,38-xq6 2008 Brmab joboye
33303560b 306mb.

29Mngom, JobMn 33303960 308maMhggs LagHmm @gbmmgdab domsrnn
85R39698mmn0, Moy 396s3nmmdgdb 93 mgnbab s6@omJbosbEnMn wbama-
26mdab Bomam 3ohggbadgmb, Moy bpdmor ¢339 aym aobbarmymoa.
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F8m3 gnFRgge J393Ab mgnbnb @abaygBydma?

dgbagsema

430330 @synbgdame JobyGa maznbm bsgsmggmmdn abggg, Gmameey
dob 3gbmdgm J39963830 Bomom3FgbGngam, g&emmba Lobdgmor aom-
3mpdmmms.  33nb dgbobgd Bgab y3g gnbomdGgo, Gms ggbgdmmon XIX
La93g60b 3g(36ngM-LAg(3nomnbors ByMnmgdbs ©> 333m(39993L (3. mabn,
3. dopobn, . xmMRedy, 3. Ig&foodgomn ©o bbggdn). s3wgbse, 53nb
aomdaby bn@ygeb smof aogog@dgmado.

XX boggnbolb 60-0560 Brmgdemsb Logofmggmmdn, dob Jgdmga, Mgy
99m3nbgmdalb BamBmgdadn ©ad 30mMs 1gobasge > 3mdnbsbFgdmmn
oombab 53bgdn, Bodmadgs gfhogzsmn Badamab@m@n sBmnmgdmmads
J393%abs o 3gbab JobFnbaman. MbmmIbm3nc 356R6ws >bMn adab BqbL-
2bgd, Gmd J3gazfn gFomd BGmBadggarn FaMdamas s M@md o6 Jgn-
dmgdsy, omn Bggoemdnb o3bgddn ms8bammgb ngngg JobuFn mgebm, avg
03909b0 3Ms 30My J393580 ayg6gdmma 3gademyds agmb. aoRbms byMge-
o 53080 gygogbo mgebnb oggbgdabs. 3oaMe8 Lo ymbgms 3563s3emmdada
©oaMmggdmmn a0d8marnmgds Lodefmabdommb seobEnmgdms: bamygogbm
0grbm J3g3dde magdmmo. BogMad 33300 BopamBab LmbE bsAgm no-
3mgdmeEe ab, Gmd s3ab o@abLBMgds ogarmbsofinbme @ byemdgbsbgdom
396 byFbrpgdmps, Jggysbgds o mabygbal asdm@ebs brgdmms Fomeme
mfgsBeegdBngmom, 961 sGmds@nbs s agdmb dnbgogam. ode gb of
agm Lo 38oFinba 38 o(3g8mmgds. bogam nym 8g3bngfyme ®aabEMads
3393630 @oygbgdmmn m3abab HInta@gbmdabs bbgs dafdgman maygbgdam
030bmbansb dgegdoo. mab Bgbtnadn moabgs Lsgnmba: Gs @og@men ao-
£230MmdgdlL d3g36nb m30babamzal sdsbsbascgdgmn BmBsgnbs s 393mb
Ro8myomnndgdob? Jgodengds oy oo bbgs dmdgmadn (8abs, gygebaagn gm-
oo, d3mBababgMgdmmn 53%0) @agaygbmaer ngagg JoBago mo mEgabmmgl-
&0gaFn Bobabnocgdemgdnb mgnbm, Gmam@bag J3g3fda gomgdgmmdo? gb
20b@gMAgbgdl oo sMGmmEgb Jotoggmadl, sMadgm MEbmymgdbag.

853560 > 853060 sbg 0gndMgdl: 3g3dd6n Babab Bgdme dmasgbgdm
Amdgmady Bgaoemdedn nbgongg Gg835Mo@meigm MAgygedlb, GmamMn(ges
806530 yoemodrg Rogrrge d3g3Mdn semgmImmrgfe @ameemabs @ gogoby
©E>35M3900b 3Gm(3gbdn ©d dngnmgd nbgongy JobaG @z06mb, org g39009LL
3633, Amammba(y gmgdnmmdm J3g36an. 853Ma8 ababa of 9bBg3gb 9bgoMadl
960 360d36gemmgzeb goMgdmgdab: cnbs 36 stab sy 8abs, 6y 8nbabdatin
©> 56(3 Pyobgogo gymmomo. mnbs dbxdfngn gnbmdgbans s oMy Jndova
3Gm(39MHg30b Ro@aMgdom domgdaemn bymmabama dsbs. of go dybg-
dM0gom adomgds joobgs: 353, Mo Mbmo oygmb cnbsda abgon, Gog gabmd
Logomm o LabyMggmos JobmGa Gogngngme mgabab Rsdmbaysemndg-
dmo? 28 Gorgm Joobgzadg msdoggMgdgmo 3abiabo, gundfmdo, dbmmmmp
bobaBdmngn o 8Mogomabingn 33emagab Jgmgase Jgademyds dngommon.
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33e930b mdagdén s 3gmmemgde

R3gbo gaemganb 80baba 20633nMmdgdms bogmgme mdngddolb g@Ryg-
3506 2011 o 2012 Bengdnb Govggemnb bybmbby. ghon o nangy Bgocnbs o
6o33g00b gdbnbogob maygbgdamn oym mgnbm Jagadda o Jgg3tinb go-
6999, Lo33590 IGMEYIBgdnbamgal bgdomoMargem 3mob@dabnlb 3oL,
Gmdgmo(y Bemgdolb 8obdnendy 30dmnygbgdmms Jobua mgobol aygbgdeb
dfoeogeger Bagbmeamansde. bgamgg gnbmyddn abobmaMgdmes gog-
Bgongdnb Igdoteagbgme sdBmemoren, sGmdadBomamaddbgme, safgmag, ;3g-
BmmuMnbag@mgdams  0030Ln@Ime8nbmByaggdaggemggolb moebedgrMmag
3LL3geMmmIg@Famn > Loobyfe JEmBogmafogonmn  dgmmmgdal
359mygbgdoom. FmamM(y magnbmdn, aby cabnb Jaggcnl dsobadn s3sbonsbagy
ababmaMgdmms dabgRarmin Bngmngfigdgdn — Jamambgdn, s60mbgde (gm-
&m3gdFrgmn, s@m3gR- BbmAEdgrgme, seb gmEmIgdFgee, dmEy-
mmdacn Jgomgdnb a03mygbgdom).

33rma30b 399330

3JBmmorn 6GmIsdBoMmAmIJabgmn BogMmaogda. Gmamiy (36mdamng,
03nbobomgnb sdobabnocgdgmas Jnfiggmamn > SgmMgnen sGmBoggdab
3m83emgdLn. Infiggmmaen GEmBagn yaHdbab gadnHe sGHmAsgne, dgmeggmo
30 BaM8mngdbgds semmImemuGn mmnmab 3Gm39bdn bagmzmgdab bgdm-
J99109800. Babo cvnguemn omeMmgds mgnbob EageMagdob EAMbL, Moy
3nfggmomo > 3gmAgame sGmdsgmmo Jmddmbgb@gdab Gorgmn demdo-
8o 30Mmogd86al dgmagans.

o(3 B nbGgbboym@ns Bobab Jgbgds JogMnb gobadomemb (May &a-
J6mmmmanme IGm3gbgdnb @ebsdogans), Bm Bg@n Mommybmdac Bof-
3modmds smogddFe seopgdemydn. BabBnMBymgdnl mobreghgab 3Gm-
@3d8gde (oj@mbgda, 3jfmmsge @obmegdn) @adome bmygme gmb-
306@Manab  InRmdgd3n(3 3o6s30Amdgdgh 53> oy 08 Godab mgebab
L3g3r@Ogd sEMIsGL (24, 25).

Eqeomob 3Gm3gb3n dempadnmgde dosmamn AgagdEnobybanobmdal
Bysmmdom 6sBommdMng JmbrgbboMradnsb yoMdbab §Jdnmnb ggbme-
9 > dDmBM36 BogRogdcmsb, 6sBommdng go ommagdnsb dgbodsdab
LInAGgd>, BabnmmdRng Jo WRMNYAR;NGBgdg6 L3nGE Mo mYmarnb
gmegnm o msba3my3 IGMEYIGIdcsb. BabBnMdsmnb s@mBms Bomogmn
fobgab 83mbg smegdnmgdn (0bmgamgMasbol, gbsb@nb) d(zofg Jmb(3gb-
@Fognnmagg Jo 3o8mnGhggnsb bomob s@mBs@ymenn Gmbgdam. a3s8mjaman-
s ydbnb o060 63Bnmmgdnb, asbbsgnoBgdem 3o yumdbeb JmyM@nb
fmro Job@n mgnbab Bggmmo sGmAs@nbs @> 358mb RsBmysmmndgdadn.
22@a060mmns, Bmd JemgGEnb aobbs Jnoigdmme 36nd36gmmds a0b3ammdy-
d7mns dobo BnEofn JodamGn Jgmagbormmdom. JrgF@dn nbdognn-



6gdamos §9f3ghgdn, moJ@mbyda, sGmBagnmn bnMGada, smrgdnogdo,
(3b03mgaobn 3goggdn, 539@>gde, BobdeMBysmdagdn, Forymo gmgMgda,
s30gdn, Jg@mbado. Gobogn@-godonGo ©> mBa06mmgd@nggco as8mjg-
@930b Logndzgmdy IEarbrs, AmMA ynMdbab JmaFGnb as@gdy Gndegma
Job6n mgobm 396 Bnomgds (26,27).

399mbgogdalb  FgBomagbgemn  sjBmmomn,  oGmAs@Bakam3dbgmon
bogFogdo BoMB8mmagbommns LBmMge 08 RanPIdm, Gmdgmos Gameg-
bmdfngn @> ;gabygdfngn Bobabnomgdmgdn baBggbgdas Fzgbn g4b3gMndsb-

Gao g3mazeb dgwgagddo.

GbGoean 22
3JAmemaren, 36m3s@Bsmdmdgdbyrmn Bagfmgdnb 3gd(33gmmds bbgspabbgs
Fa6gdarnde aygbydge oba mgnbmgdda

/e
N | Bk aebskgmgds | 7RI | 4007 e
8atengbn b3nFG 80
1 0dmdnosbmma 24,45 35,83
2 | 49036men 0,41 0,36
3 nBmadnemnl LInGGn 209,52 286,39
4 J97babmemn 1,21 1.12
5 [ (ob-3-354b36-1-memn on -
6 | 3(3gmogmornm)-3GmIsbmmo 0,81 -
(3b0dmgs6n dgo3780
1 d3s63407 8,77 9,19
2 3Gm3nmbadgags - 0,05
3 [obmgMmdmBdgegs 0,76 0,57
4 n%maaqaﬁnoﬁaﬂoao 1,08 -
5 | 3036mb3gags 2,11 3,20
6 Jo3Gomdgags 1,94 3,42
7 6mBa63gag0 on 0,21
8 | 353Mnbdgogs - 0,48
9 dnfobBobdgogs 0,12 0,10
10 | 3oenBn@nbdygags 0,32 0,26
Aoraema goggdn
1 | gonmoga@odn - 033
2 [ nBmadnmoigdo®n 0,32 -
3 | goarngsdmbogn 0,32 0,12
4 | gonendnfiggodn 0,10 0,04
5 | gonenemod®o@n 12,58 17,02
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6 | gonoengsdfinbodon - 0,11
7 |engoecbadgbodn 6,43 -
8 |gogonedamagn 0,58 0,70
9 | 3mbmganembg3nBogn 22,35 57,78
10 [oommndienS-momgdyie-dncgor- o
Fufisbmagn
11 ]1,3-36m3s6@nmem-1-@as3g@odn 0,12 -
gon-2-mgbm=-3-
12 Abordfmdombagn 0,55
13 | 3-mjbndaeatogn 0,90 -
14 | sonen-1-mbndmomn@odn 9,44 -
15 m"""s'ﬂ"z: o3 0.55
16 | gowoen-3-evbodaon@ogn - 0,70
17 | gonomm-4-mvJundaontiogn - 9,08
&3f3g630
obsmmmena 0,29 0,34
2 |smgo-ByHdnbgmemn 0,12 0.1
o] &mbado
1_[3gomeimensgdmbo 6,47 6,56
2 | gomgLodgmafmeal@mbe - 2,38
SEmAdBremn LInAdq30
1 | 356%aemab L3nEgn 0,28 0,24
2 |B-qgbnmgemeab LiaGdn 76,55 99,83
208mba
1 |sgg@mnkn 0,14 2,97

GmamB(y gbaRege, J303Fd0 RAERINIIDmN @ @3MadYme rgebm
>Fmma, sAmIs@BMam3]86gm bagBomms (39migumn RanBgdeb Gomeg-
Bmdfingn 8oRzg6gdemgdno LogMdbmdmoam MbBAgdb 3obGn oygbgdame ©o
©335(a987mm0 m3gnbob 35L5358nb BoB37690mmgdL. gb a3BbsFyNGgdom aod-
3nb Gorgen gogRgddy, mod@mbgddy, sGmIogmm b3nGegddy. by, 8oa-
s, dsmemgbo bdnMGgdeb Mommgbmds Jagaob mzabman 26,94%-00n

8805 JoLAn oygbgduyrm m30bmbodb Bgmatgdom, Forgemn gogfgdabs -
36,5%-00, mmog®mbgdabs — 27,6%-0m, stimBa@ o b3nM@gdobs — 23,2%-
oo, Jg@mbgdnbs - 21,2 gg. smemo BogRmms yaams xangeb Redgmn
Gompybmds J333Mnb mgnbmdn 29,25%-0m 8g@ns JobMab manbmbenb 3g-
G300,

Gmamg 3bgesge, Bomemgb LnMEgdde MompgbmdMngam Bs8yzebe
aeen Pegnd adbmsdomalb bL3nGEL bsjgmgge m3z0beb mEagy 608:33n,
o198(39, 93 L3nEGb Fommgbmds 26,85%-0m nbMHEgd> J3g3®de @oygbadum
@306mdn, 3obM3n oygbgduemosb Bgatigdnm. sbyzy NBGEYds nbmdgme-



brmmmob Momegbmds 58,44%- no. 58537 @Amb Jobnb mgnbab 6 wdsmengLa
L3oHGNEE J3gatnb m306mBn s gagbafegds 2 Mommmgbe L3nMAda.

o3 bomns, Gma b3nMBgdn 3mbabamgmdgb mgobalb sMmIs@nbs ©s
399mb RoBmyomndgdsde. jgfdme, gobmenal Gmmo Bydmambndbmmash
9o as8mnba@gds 08580, GmMI 53 MM Babo ymbgbGMaganlb 3s89ds
06393L @306mBa sdmmsmn ©s sMasdmmogen boghmgdab brgfgme ymb-
396@Mo30gd0b a0BAEIL. gb dmgegbs czsrbommng ob@mFmgds Job-
o 03060b JndomEa 3o8m3gmggal pMmb.

Logamas @3nbmgddn aabBNRaEaGgdamas 10 (3bBmgsbn dgsgs,
Amdgmoogob 8 8yoge gojLamyds Jobab 3zabmda, J3ggeabsde jo 9
dg030.

3oLGOL @3zabmBn oM ofab s J3g3Mnb m3bmBn magndLnMgdamos 2
8753 Mgy m30bmdn enbGogagafgdamas 7 3bedmgsbo dgsgs.

“6@s 5060dbmb, MM J39360b 306mdn GodbofMmgds Bmam(y Bge-
350 MamEgbmdMngn do@gds, abg Jgdntigds, sbg dogomnmsm, gonbofs
Jo3mbagogol, Jo3GnmBgogabs > 6mBs63gogalb Gommgbmdgda (dgbodad-
obagg: 34%-0m, 43%-000 > 1,91-%96); bmmm Bg8nMms nbmymdm3gega-
Lo > Jomn@nb3ygagnl Mommgbmdgdn (Bgbodadnba: 25%-nms s 8%-am).

89@or Lanb@aMgbm buyfomn ggodzb Gorgma gmgfgdal ogabgdfagbs
©> MomEybmding 393(339mmandan.

JoLBnbo s J393G0b Mmzgnbmgdab Hormmo gogFgdab mzebgdingn 8gdaw-
396mmdgdab gFHongHodgmamgdnbob Bommeaw Rl aoMmagdbgdal nbgb-
LogAmdals LyGacn. Jobob m306m8n nEgbGngnEafgdgmas 13 Gormma
99960, 430330 go 9, omdzs RsINFa Mompgbmds Gorgma gogHgdobs
J393%0b 306m3n Ng@Hm dsmamns. mngg m306mBn ogbEngagoMgdyemas
5 Govymo gogfin. 3obGab m3z06m3n nym @ J3g36inb mgebmda smof gngd-
Lofigds 8 Gawmmn gogio. 3obMelb mgabmBa o6 ogm o J3g3inb gebmdn
RBgds 4 Gormmn gmgco. Jgqgafob mgnbmdn Bg8(3nMms 2 Gorgmo gogab
FomEgbmds, gondbaMms 3 Mormma gogob MammybmdGngn dgd(3zammds
(gonemmog@o@o — 26,1%-00, ogonmdsmodo — 17,75%-am, 8mbmgong-
Loadgobogn - 61,32%-00). LognPopmgdms gogigdol MomegbmdMaga
998(3063300b  boabbogy, J3gzdob mgnbmda (gonmyedcmbs@e — mecmddnb
3-3336, gonm3ofzsdn - 2,5-%96 8(306@360).

Bg3mombndbamo  ogabgdfnge @  MommabmdMngn  (33mmomgdgdo
d303%0b m306m3n Jofgom sabobos 28 m3gnbob Gorgma gmgHgdal RsdgMe
GomEgbmdol 85R39693mnb asdM@sdn (36,5%-0).

mngg bojgmgg 0306m3n owgbBegnzafgdamos 2 GyMagba, Gmdgmos
GompnbmdMng 399(330mmdg330 morn bbgomds o6 3mnbodbgds. smbsbnd-
Bogno, Gm3 G- gM3nbgmeo babosomgds Bobn, ygogommgobn sGmdsgnon.

aa6m boaAhdbmda ogobydoge s Memmgbmdaga (33emamgdgdo smab-
0d6gds mod@mbgdab 9g8(339emmdol Bbfag. JobFnb m3z0bmadn aab@nga(yn-
Ggdamod 1 mogd@mbn, bmem gaggtiobsde — 2, G 27,63%-000 Bgab
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mo@mbgdab xodnA 398339emdab J393G0b @gebmadn 3sbGab m30bmbmeb
dg@oMgdao.

sGmBadymmo bdoGGgdn yaGBdgbdo 3306y Mommybmdnmas, yGm dg-
&o 30 Imndmzgnds mgobmadn. sGmIsGmo L3nHEd0L dofMncmamo Badm-
Bsmanbgmns B-ggbamgmnmob b3eG@o. gb L3nGEn bobnsmmyds sgmnb
sGm3s@om. mz306mdn 3aboa dgdggmmds dgGygmalb 5-150 83/m-ob gafig-
mgdda. 53 L3eGEAL BraPamo 3Mb3bEGs(300 M3nbmIn sHMBs@nbl Babyo-
300 33000396L 10-ab 80 33/en-b. 33gbsw, PB-gabomgmamnb L3nGEL do-
erdb gogegbs dmobrnbmb m30bnb s®mBo@dy. (28)

Amamég gbfom 22-ob Rsblb B-ggbamgonemob LIeGENL dgd(33gmm-
3o J39360b m306mdn godMmorns 23,31%-00n.

mngg bsygmgy m3obman 0©gbGogn(3ntigdammns 1 3a&™ba, Hmdrmab
MomEgbmds J393(0b mgnbmdn 21,2-x96 dgBno 3obBabody.

700 003> 9

656,93

>dGmmamn bagMogdab xadan
3d93(33pmmds Lbgamabbgs dofdgmdn
3y7693 7 3obyM mz06mgddn
da/e

600
550,98

2012 Beob  Moggeob  Lybmbdy
J3g3cbs s 3obAde  @oygbydgmo
0306mgdnb  g03m 33300 oL@
2011 Bymb  aygbgdmemn  @30bmgdal
JoBone-gobognmn aodmyamgzob djmg-
3gde. 33cg3eb  39m0agdds>  agoRggbe
3393690 oyqbgdnmn 3nbolb  asdmH-
Rymmmds o gSnﬁo@gbméSo %olgﬁan
S . ayqbgdye  30bmadosb  dgmomgdno.

306m 2011 6 gobm 2012 8. (3,1, 5 psb@@adb 2011 @o 2012 Bengd-

n JobM3n ©aygbgdymn dn ©ay369dmmo mgobmpdal sjGmmow,

n 3303530 aygbgdgmn 26m3oBBo8mI 436 bogHmms xsdna
MomEbmdgdnb sdbabggmo masamsda.

Framfi 3bgosgo sfhmemee ofmMBa@bomBmaddbgm bagfmms xadyHn
GHamEabmds {nag®ads 9) 2012 Bemnb J39360b m3nbmdn 0bMEgds obggg, Gm-
363 b ogm ©aEaLENHId Mo 2011 Branb Jagafelb mgobab dmba(ygdgdno.

2012 Brob gagadob mgnbmdn, oLl mgabmboeb 3gmemgdoo, 36nd-
3Bgmmabo 0bBogds abgon Bsgmogdnb Gomegbmdmngn 8sB39bgdemgda,
FmgmigdaEss: smegdnegdn (3-%96), Gorgmn gogGgdo (23,45%) s gdoc-
maba b3nH@ade (34,69%). bg8mo Bm@ebnra gdb3odg6@gmn j3emggeb
35mgagdo Bommom a30Rgn6g3L, Gm3 J3g3tido yordbel @ docrab dogoby

300

200

100 |



©oY@Ydnbs s m3gnbal  @ogeMagdab 3Gm3gbde PG b gbLayHam
BoMndoMmogds sfmmam, 9MmBs@Bamdmadbae boghomms BaGdmdmdabs
©> ©33Mm3530b IGm3gba, a3 badmmmmE Eor go3mabob sbrgblb mgnbab
oMo 3GmoGabo ©d 393mb Rsdmyarmndgdsby.

30y 3ndbxgmgdeye J3936dn seogmimergfe @ymaemebs @ @gbb
23563930l 3ob@ndmmnigdgem dgbodmm ga@mMgddy, as393bme jgmg-
30b 08 d9009a03L, HMBEPgday dboboggh SBssdBmmae boghomms (3gmnemy-
3700b ©nBa3n3ob ¢J3g36bs o JobHIn s yMIMErn EEEarbs > m3abab
©030M3930b babaGdmag 3Gm(3gbgdadn.

a33bmmMn bagfogdo

Fgber bogMagdb @omn 860d3bgmmds gbngdgds mgobal gm@Gdntigdal
3Gm3gbda. ggbmmm@o BogGogdn 860d36gmm3ebbomar gobbabemaMagab
030obalb Bmam&g mfgebmmad@oggc ogabadgdl, obg mgabolb bafzg-
3n0obmdnl boabbl. (29)

Bmamig gb Bogfogde, aby 8sc0 aofreddbob 3Gmemdégda bgdmg-
3909376 03060 g3gMnb, as8dantgarmmdabe s 3gdmb Radmyoradgdaby.

R96mmn Baghogdo sdGommar dmbabargmdgb mgnbal @aggbgdab
g3gme  9Bs3by 3ndwnbafy  IMm(3gbgdde.  jgFdmE, yobagze-srwajbem
6954309080 2bBmEBM396 Bogmgdmsb @ semEgnE)dcsb.

180 nog@sds 10
160 154,3 2011 Bemob 306mg3abs
A96me 3G3mbygen go3g9d0 @
140 J9&3babgdn
da/m

120 qgbeaem  Bogagdl 399~

demno Igobfrmmmb dgeemgenfn
©33306a39e0b  Ammo gobago-
smEagbom nodngdde.  gaf-
dop,  b3ggosemgFo  @gabmgdab

100

80

60 552 ©o3bamgdnbob, Bogemoma, job-
0 mgababs o domgab &odnb

40 g0bmgdnb aggbgdobsL. gggbmen-
20,9 =6 BagFangdl dgadmoso 2b@nmg-

20 13,1 14,2 LoEsBEIBL Gmeol FgbBrmmads.

o3sbanobagy, Bodmoro-

(+) godgbnbo (-} gIoga@gbnbn ggbmenjsidm- 32696 3nmemao Mo 3J@ogH

B 3gaggdn 0906M3L @ 28>xendgb mge-

B ;50630 ©oygbgdan Bob og@I® @> Lodygebsmm
.daaaﬁan @033605‘3@1 0')30[)3636[). (30)
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«3obsb3bgm sobmgnmgddn 33ema30L Pobmgbo 8gmmmgdalb 3sdmy-
969358 asemefiomgs Bom8meanbs 8 dg@oe 86n3365mmmasba Bagogdnb
3g8sagbom (3omyggeme X39Bgdab @3zabydgdalb dgbobgd.

R3gbo as8m33emgggdeb gMo-g@mn dmogofio 8ndobo aym dgagqLbagms
3oLEbs > 439360 aypbagdamo Mm3z0bmydab BgbmmmyFn BogMmgda o
58no 8ma3g3mgndnbs gnrg3 9Pm0 @sLENMgs ndnbo, oy Momegb ods-
RIOYIgens Bbggemmds J3936Gd0 @dygbgdgme JobaGo mgabob 3s3m&hgm-
mmdab dgbobgd 1d3gafme ©oyabadnm m30bmbemeb dgmagdao.

LagBom Lyfscnl Babgogom, m3oQboF’mSmo MomEgbmdmngn (33e00-
mgdgdo. gb aobbosgnodigdom gbgds gbmm Jo@dmbam 8gs3g8bs ©> jo§-
qbnbgdb.

@ooafods 10-sb Bobb, Gm8 J3q9360b mz0bmdn (+)Jo@)3b060b 99333
gemmds 62,13%-000 Bogmgdns 3obMnb ©3ebmbmob Jgmagdaom. gb Homaey-
bmdMngo (33emomgds dnagebndbgdlb n8ady, GmB Jggadn (+) jo@ababab
20633000 30Modd60b 3Gm3gbo gRGEm abGgbLayMns, gowy Jobab
mgnbmdo. Gogy dgabgds (-) 0303589b06L, 8nbo Gompabmds mrbsg nbMmgds
d39360b 306m3n.

36mdogmas (+) 3o@gbnbal 8smomna P-3n@sdobmmo sd@ngmds, Moy as-
6o306mdgdLb  gogs by @30bab damemmgn@ od@ngmdob. j3mggel
3gmgaom ©omanbms, MM sgomadam Jobu@ 0gnbmdo dgdzntims P go-
§030bgF0 od@ngmds, Ao (+) jo@gbabol MompgbmdMng (33emargdgdlb gJo-
3306@36.) (15).

1600 noa®ads 11
1376,8 2012 Bemob gzggcnbs @s 3obMnb
1400 m306mg3nb g396mm@a BagRaogdnb
LagAom Aommgbmds
1200 aa/Q

@b yoMdmbmmn  dgoggdn  oe-
303mdg6 ao6bogmoFgdam Gmmb mgo-
Bob o@mBo@obs o gg8mb gmEdatg-
3580, abobo BoMBmomanbgb oHmds@ym
8go398L >  0osgbydgh  @gbmenyo
BogBangdol Jndan ogabgdgdLacs. 31

796mm 3oA3mbma  Bygoggdol  3g8-
(339md>  35bLoggmMgdac  domomos

1000
828,9

800

600

400

200 Fogog oygbpdam @gebmde. ggbmer-
JoF3mbamoa 89539000 Bot3mImods

0 Jobgd  mgzabmdn 53538069300
JobA30 dagafda gamdbob  3ogotin  BaBoemgdel  mngbo-
@ygbpdame  @ygbodITY  Bmgsbo s gdb@Bod@mmn Bogongy-

[ ] ©306m 2012 Byemo 3930b  aoMEsd36ab  abgdcsb. o8sbone-



6239, @ymaeanl  3Gm(3gbdn  ggbmenedmbamn 3gsggdn  sGMAsGmemn
dofmgol aobmgBgac 3oM@0dd693056 s Bo8mdmdgh (3bndmgeb dgogsms
goamgmgadl. (32)

©053M535 10-o6 RsbL, Gmd 2011 Bennb J3g36nb m30bmBn ggbmen-
JoM0mbgma 3g03980b Fommgbmds aobMrams 47,11%-a0. jobfab mgnb-
mboob Fgramgdom. oy dg@ygamgdl 08sby, GmI J39360b mgobmaa goba-
39-°3 96000 3Gm(39bgdo RG™ abEgbboyMos, 30y JobEab mgabmda.

(36mdammns, Gm8 BobgMorrmin BogongMgdgdn ggbmenm® BogGogdo-
26 4860sb dbgmom bLbsm@ Goboggdb o6 (3oms-Gebogob m33mybm&
Bogfagdl, 6m8@3600 @g0bab ©53563980b 860103[)3(1 353mnegdgds,
030bm 30 a08g30Mgomy, Gdnema, boggfomasbo ms dwafema brgds. gb
dmgengbs, b6g36ngns, 88(30MA93L g39bmenue BagBoms bogfom Memegbm-
dob. 0850 o@aLEGYMgdL 2012 Bemnb 3oLMnbs ©s J393Mnb m30bnb @gbmmuG
Bogfoms Ro8nMn Momegbmdal s8bsbagmn @asaMsds Nel1. (3ngyimdingn
9mbo(398330 3300bG ML, Bm3 43360l M306m3n Gabmry BagFoas
393mmydaob 3Gmzgbo Macm 0bGbbanns.

03060b gdbEFsJBmemmds, Fobn agdmb LobMmmg gs8maboggds bng-
3omb, 3953006mdal, eadmgol, God@oman 3gdnca 3g85d@ob gfoasto
RoIQFMo dgamdbgdano o 3363nBmdgdnmos m3abmdn 6obdnEBymgdol, 36s-
353@MBnsba L3nGgdab, mAgsbmmo 3goggdnb, ggbmegGa BogBmgdal,
>bm@mgabo s nbgMomuytn BagmngMgdgdab 3gdzzammdaa.

% - — osaMads 12
F P S | bgam gdb@Hagd@nb 3xduagmmds
bbgomabbgs Jafgarmdn moyabodac
3ob mgo- 6mgddn

25

da/e-B

LEmm dogody @3zobob S-ogasbo
33ofiagdnb 39dmgy brgds gdudFed-
&g bogomngMgdoms  LogHom o=
— mEgbmdab 3gd3oMgds  gedmmydaol
i aboo. @3nbm o(3amgdL «jbnd Embgdl,
1 Gdamo s JoGdmbamme brgds.

- Grgmidy @oogMe8aeob Asbl, 2011
~ ©> 2012 Byenb g303@8n e@gmydy-
o mgabmgdalb bogHmm 2Jb@Bog@ab
8ohgg6gdgmo GOEM @3doEnd, 30006

3060 3060 3obA3e  EeEPmgdamobs.  Jgfdme

2011 6. 2012 6. 2011 Beoob daggteb mgnbmdae Log-
| 3obM3n oygbgdymo om Udbéf")d@“b 8oRggbgdgee d(3-
W 4303630 @oygbgdamo afhgds 8%- no;, 3obGab mgobmboob

[
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20
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—
=
=
=
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35006980, 2012 Bennb 39360l 0306m3n 3o = 6,93%-00. gb (33emorngdyda
8na35603673L 0dsdg, Gm3 Jagam3n mgnbal 33MHa9d0b 3Hm(39L3n MgGHm
>J@omMom 3n8RabaMgmdl mgnbmdygogs BofMamgdal, (30mo-Gobo@nFn Moy~
ma 3md3mgdbgdnb Bat8mdmdnbs o aedmengdanl 3Gm(3gbgde. sdzg «bws
206086mb, Hmd Jggacob gobm® mzabmdn 03 IMm3gbgdol JsMarmgmm-
6o Pcm 06 gbboygMs 8n8rnbsMgmdl sGm3sdBamamddbgm Boghmms
BaMBma3mda-magofagdolb 3Mm(3gbgdo, Moy Lodmmmme as8mbadmmgdal
J3mzadL Jdagaob manbob bommab, cogemnbs o ygogommgsbn Gmbgdom
3oRIMgdNer doaM SHmBoglo o Mdam, bnggbabs o Rofol Bmbydom
a53nEMgduen 393mdn.

a930lademn 5306m3go3930

5806m3ygoggdn 3bad3bgrmgeb Gmeb SLGMEnndgb guMdbab mzabob
BmamB(y ©039M3930-8mE8ngdnb, nbg 3nbn MAas6mEg3@ngnGn Boboba-
>393egdnb ReBmyormndgdada. mogabgam s806mB8gegoms Bommgo6s-os-
3563950b JoMomgrmMom, @30bmdn 308rabafgmdb Momme 356wsddbyda
38nbm3gogoms dmbobamgmdnm, GmBrnb Mmbay dgndmads BocBmndgsb
Lbgs sMaabm@Bm3zabo oGmBs@mmn bogmogdn. jofdmm, 28nbmBgogsms om-
©a960mn ©gbsdnbafgdol Bgmgasm BsBmngdbgds (3bndmgsbn Bgoggdn, Ja-
AHmmnbyGo ©ybsdabnMigdolb Igmpase — mgbedgeggdo, gobagnon mybe-
dnbafigdnlb Jgmgasm Jo — Jo@mageggdn, GmIgmas Jg8mamdn g oMHdm-
Jbamnigdeb Bgmgase BamBmngd6g3s senmgdnmgdn. 8(39656ggd3a Badmgbne
80-%g 8980 5806mByogs, yuMdbabs s 8obn asmadmBaggdnb 3Gmmy]@gdde
30 0abGrma3nMgdammns 32 580bmIygsgs.

49Mdbob ygamody a93%(39egdmmn 580bmdygaggdns: 3Mmmaba, amngn-
Bn, semabnbn, mygn(306n, abmegonba, Gombobo, ¢gbnmmomoboba, SGHan-
Babn, mobnbn, sb3oognb8ygsgs o arP@e8n63ygsgs. 3Bmenabn, GMymbabo,
3606060, 3 8s8nb3g030 dgoanbgb mgnbob 530bmygsgocms bagham G-
mwegbmdab 65-85 %-b.

@906 y6dbal §3dnmmdn 380bmygsgoms xodnFa Mompabmds Jgowm-
396b 246-2442 33/m, Moy BoMBmaragblb 20% B8@ngbonb 53nbm3ygsggdnbob.
©365MARg6n 580bmdygaggde 3mB(396@Mamadmmns g adn (30%), 6036530
(30%) > 39630 (20%).

s im3menfin momalb LaByobo bEsmns babnomogds LogyngFgdal
d0gF  580bmdgogocms Bmbdsfgdom, bmem 3006 LBowngdby Jo brgds
LogggaMgdab s3@mmobal 3MmEYdEgdab moghmggds.

03nbob 58nBmBgoggdo Jgmagdnsb Gmamt3 GJdarmal, nbg LagmgAgdol
3096 a53mymaynemo 3g0380bogaob.

@306ob batabbmdMngn BsRggbgdmmgdnbsmgolb mown 8603365mmmads o7l
380bm3gagoms gsbagomn yBsdnbatigdolb, Jn8mamddn 3o gjofHdmLngma-
930l 3Gm(39LgdL, G0l gmaase Bahdmnddbgds smEgdawgdn, GmIrgd-



bay dgpdmmnom 3mbaBamgmdalb 8omgds ©30bab  gmG8akgdolb IMHm(zgb-
3n. 3306mByoggdn 3mbBaBnegmdgb gargfngnganalb IFm(3gbgdde, Jgmnsh
65J(30290 sengmImernto Emoemob IGm3gL3n BaG8mBmdne @0smemgb
LIeBGIRMN6 > B3R3mIBBn6 Forgm gongMgdb. Lgeamae ©306mgdnb
®@5496930bob (3obMo mgabm, dme@3gnbn, BogMs) mnmn 360336gmmds
2J3b LaggaRigddy mgnbob @agamagdnlb byMbb, Moba m6 brgsb Logyy-
36gdnb o3@mmnba > m3nbab 353mnEMYds 530Bm3gsgdac.

@yeneab @bAgmodeb 333y dogody bobamdmngn magafagdel
I6m39bdn boggmaMgde as60(32056 nd3amb > nBygdgh mzncasdmjggdal,
367 0Bygdgb 358m 33350 YRGgEab Fomen, Gobaz dm3yzgds mgnbab 353~
RoRMId> 33@mmabob IGmEYIGdnm, JoRdme, mogabagsmmn s30Bm3ge-
39%00n.

BemgngFon 38nbmagags  (bgFnbn, mJbodGmmnbn, ggbarmoEsBabn)
SbmMA3ngmgdb  (30emgdob o330l Imemnbagonmgdsb @ ggbmemy@
653Mmg30106 yMdbab @3dnmbs s mznbmadn.

530bgPo 3306m3g0303b @ore Bamarmn e mydemegm J3gatieb
36960 03060b gmMBnMgdnb IGm(3gbdn. gb AbGgMgbe @m dg8oe ob-
egds, AmEs asbznbomage J3az@bs @d JobMdn oygBgdmmn JobMa
£2396mg3al MBongMogob3obbgaggdgem dobsboosmgdmgdl.

Fmami3 (3bMom 23-ob Rsbb, Logzmagg m306mgddn a@gbGngenry-
3900 23 ;sgabygamn 23n6mdgags. mogabmgam 3nbm3gogsms mzaby-
3%nge B38(339mmdoor J3gg@nbs o JobMeb mgnbmgdn oM as6Lbzszwyds
960356g0nbagsb. as6bbgoggds bog@dbmdns 53n6magagocs Memmgbmding
378(339e0m3530. 0mgdab yzgms csge- buygsma 3306m3gagal Gommgbmds
J333M0b 306ma8n a5bMmormns, JobFnb mgnbmb- 096 JgmaMgdac. Gommy-
bmdMngn (33emnmgdgdo mgormboRnbme snbsbs 38nBmBgogoms RBNG Go-
mEgbmdgdal dohggbademgddn. (@rsgmads 13)

23
0330bgamn 3306m3za3930b 333330mamds Lbgaeabbas Fafdamdn
343639 3obaM 3nbmgddn
/e
re 230BrmBgogocms @obabgemgds Jobos cgobe doaafiets cxgebe
1 3bIsMoanB 030 4,7 4,11
2 | a0 @o8068y0gs 8,1 31,7
3 [4-3oAmgbndGmennba 2,1 1.6
4 | 2b3sFognbn 59 14,7
5 a7 Bodnbo 0,9 2,6
6 | ugoba 2,7 83
7 | s@a06aba 89 17,2
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8 acon(306n 4,4 12,2
9 &G gmbabn 2,3 7.2
10 [aenabnbn 12,7 493
11 | 3Gmmabo 2038 307.2
12 | y-280bmy@dmBgege 10,3 13,0
13 | 8gonmbnbn 4,0 8,6
14 | gogpnbn 9.3 18.6
15 n%m(:»anenﬁn 0.8 2.4
16 | mgognbn 41 8,8
17 | 3gbognamobnbn 2,5 6,5
18 [ 8mbmgmabmemadnbn 15,0 19,4
19 | 3ob@obn 13,6 8.4
20 Jnb@nenba 3.1 7.4
21 [nbabn 4,0 10,7
22 | 30b@gnbn 0,6 1.3
23 | §ofmbobn 2,2 55

3oLEAL @30bm3n 53nbmIyogems 839(335emds Fgoagbb 326 3a/em-b.
J39360b m3gnbabs 3o 566,71 8a/tm-Bg, by cmogabygor 5306maBgeggdab
GomEabmds J39360b mzabmdn 42,47%-000 g@ns JobFnb m3z0bob MomEy-
bmdMng xodyH 3oh396737mdsb dgmatigdoo.
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566,71
326
JoLA3n J3ggdn
@aybodame  @ayabodaene

B 2306m 2011 Bgemo

©nagads 13
agnbagsmn 33nbmdygaggdab xedyfin
33(339emmds bbgamabbgs gaHdgeman
3yg693m 3oby& mznbmgddn
da/e

33®o@ LonbByHgbm LiyFsmb gmgda-
mmdon 56mId@aen 530bm3gogams 359(33-
g3l ogornboboboo. 8 sGEmBs@gemo
230bmByags mfngg m30bmdas nmabdn-
qngncgdamo, gbgbns: Ggmbaba, 36m-
0obo, 350m0mbnba, mga3nbe, ggboemorm-
26060, 30LGrEnbn, mabnba, Bombabo.
®oFFa B98(339mrmds 3gomaghl oLl
mgnbmdn: 226 8a/m-b, bmenem J3ggeab
©306m3n — 361,9 3a/mm-By. 267 5GMBoG-
“)ema 330bmByogadnb xedyGo Momegbm-
35 g3g3tnb mgobmdo 37,55%-000 dg@no
39LFnb 30Bbmbask 3geotigdao.



JobMob  mgnbmdn oFmBs@nee 8nbmBgagscs ksBMGn Mommgbmdnb
bgoeMomn Bogmn 28nbm3gagacs boghom gsdF FMomegbmdsdn dgsmagblh
69,33%-bL. bvenem g3gaiob 306abade - 63,86%-b.

™Ang) ©@306m3n cmogabugaen 23nbmBgsgoms bagFom GommgbmdGag
3:R396739rm30 oo b3gGamn Bommo 3369390136985 380bmBygsge — IGm-
obb. 3obinb @gnbmBn 8nba bygeMame Bomo Bgomaghl 62,52%-b, bmem
d303%0b 306m3n - 54,21%-b. sbggg Bsmammns IEmmabab bygefecn
Boemo sBmBs@mmn 5306mBgoggdab xamade: JsbFab mgnbabsdn - 90,18%,
d303%0b 3nBabodn — 84,89%. J3g3Mob M306m3n IGmEabab bagmGemo
Bommab gfonggao 3gd(3nMgds 3o8mBagmmns bbgs 38nbmBgagams bageMaan
Boennb a0bMAo00.

obgon 3603369mmmgsba 53n6mBygegab Memmybmds, Hmamnyss y-58n6m-
9Pdm3gage, Jd3gaob mgnbmde 27%-om 89805 gobMalb m3zebab 3gbadadals
32B396989mby. 7-9806myMdmBgags >@adnsbalb Gz060bs s (396@FMermn
69gaemn Lob@gdeb 6gnGmdgmnsgmmns. (26)

3nBgRaemyfn BngongMgdgda

30bgFgmrgin BogomngMndgdn 3603369mmgeb Ammb sbfnmgdab yud-
Bob m3zabol Gmamig mMgobmmad@ngamo 3oR396g3mmgdab, 35dmbs @
>BmBo@ab, obagg, 8nbn L8 3Fbormm, EogB M0 s j3gdnomn mafbgdgdnb
Ro8myaenndgdadn. BnbgMarmn Bngongfgdgdn dgmnsb gggMagb@adab, Lagm-
3Mg30bo ©> 30@03nbgdab Jg8smanbrmmdadn ©s s@nmMee dmbaBammgmdgh
Eyeomob 3Gm3gLao.

436dbob 3oM(33om3n, G3dombs s Mm3nbmadn 30byRgrra® Bogmngg-
dams d98(339emmd0 3g36Roress 53m Jnegdma Basmognb LEGHIGTGLS @
3985003 96mmdsdy.

8nbgFomBn BogmagMgdgda mmgormnbgdgmas yidbab 8356 6o6a-
mgdd0 — 3960, Jemg@@o > BndBs. (33)

dobgFormya  BogongFgdgdn dmedmggds 3gnbmadn ombgdal Lobeo,
36o Jgmnb mMaabam Boghams 3m83emgdLdn, sbfmemydl 360d36gmmmgeb
Bl GgdbmmmmanmMo 3Mm(3gLgdnb bbgamabbgs g@edby.

80BgRam® BagongFgdams baBoean asdmaregdgds mumnemab IGm(3gl-
8n 8oMamgdol babom, BoBomb jo bagynafgdn 3odmnygbgdgb.

g36dBob §3dnm3n dabgFommn® BogongFigdoms oMbydmds am(3nemydy-
0o baggng@gdnb 3o6gnmeMgdnbacmgal. Gngn dg@orgdabsy, 3oblboggofgdem
Ja 63obs > b3nmgbdn 3603369mmza6 Gmmb sbFfmmadab ¥obagze-smmay-
Bnor 3Mm(3gbgddn.

80gmpmg8n6®gdn, Gmam(3 domogsmnbs@mBgdn 013858mdg6 36n-
8369emm396 Bmenb dnmdadom® Mgegd3ngddn. oboba (30mgdenst, @yM8nb-
8930056 B368mJ36026 M abmBnbyRoma® 3mB3mgdLgdl, Moboy gobbo-
J06339mn 3603369(mmads og3b BogmngGgdsms (33emadn.
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mgnbab 8abgFarrgMn bagongMgdgdoo 258mneMgdnlb 360336gmmmzebn
Byohms yodBal 8oaofn 65Bammgdn, gsbbsggomgdam go ymgMdn.

33930l 33033930

30035em0bbnbgdmam Mo mo@gfognAam 3mba3gdgdb  FnbyFommy@
BngongMgdoms 8608369emm3e6n Mmemab gbobgd mgnbol memmMEmads-me-
3563380bab 30dnboly ¥sba30-5mmagbnm Fgsgd(3ngddn, yaemganb ghor-gho
80bBom ogabobgo, Bgaggbbogmmo BnbgMammy® BngongMgdams Jgdyzgmmm-
3> J3336bo @> 3obMdn oy bgdyen mznbmyddn, daGgmgg, mabab dggzcnb
obodn. Loggmgz MIngddom addmygbgdamn ogm bogeMommmp 120-140
Bemob bBmgabgdob 3oMmabmds6dn (ogmagel Genmbn) @o8bomgdmme onbab
J3036ab Baggbo.

3bGom 24-By BoMBmmagbnmns J3gatnbs > 3oLE3n @oyybgdmemn
m30bmgdab Jgdomagbymn 8nbgFomyMn bagongfgdgdnb mgnbgdfngn ms
Aomegbmdfngn 3mba(ygdgdn. (3bGom 25-By go dggme ocnbab Jagaeb
8mbo@gbn 8abnb 3gBaagbgmn BnbgGormn BngongMgdgdalb mzabgdtoge
> GomeybmdFagn dmba(3589d0.

@bFomo Ne24
3nbyfarm BagangRgdams 353(33grmmd> bbgaeabbas dafdormde
25496939 3ob9H gebmydde
93/tm
JoLAIn 3393530 JoLEIn d393630
©939603gme | @oygbodyeme ©@oygbgdgmo 2496
@g0bm 2011 m3nbm 2011 m3nbm 2012 0gnbm 2012
Boere Boeve Bgene Byemo
Jonmbada
K 1079.00 996.00 913.00 875.50
Ca 30.72 53.76 65.28 69.12
Na 23.74 42.29 23.74 29.68
Mg 36.8 52.99 59.99 41.50
Fe 1.70 2.90 1.80 2.50
Cu 0.199 0.134 0.102 0.129
Pb 0.077 0.094 0.095 0.099
cd 0.019 0.014 0.014 0.011
Sb 0.60 0.43 0.88 0.47
Mn 0.35 0.41 0.35 0.34
Al 0.10 0.12 0.16 0.10
Zn 0.384 0.474 0.468 0.351
Co 0.116 0.119 0.101 0.087




Ni 0.125 0.158 0.118 0.133
Mo 0.013 0.013 0.042 0.013
Li 18.64 17.71 16.78 16.31
Cr 0.005 0.008 0.005 0.005
Ag** 2.0 1.6 0.8 0.4
Au ** 24 2.4 2.8 2.0
S e 80.1 75.6 60.1 53.8
s60mbgdo
P 174 174 159 154
Cl 26.63 46.15 24.85 17.75
B 5.40 1.80 1.00 3.60
Si 36.85 47.40 37.60 51.89
As 0.02 0.02 0.02 0.03
\ 0.156 0.156 0.250 0.218

** 39603365: Au > Ag Im39damns 33a/tm-3a.

*** 3bRom3n BsMImpanbamas m3nbmdn 3Mbgdagmn S-nb Lyghom M-
mEIEM3s, B33 Bmny(33gb Bagmms sFMamMasbam s MMty gmedgddn
3ymagin S-ab 399(339mmdabag.

Gmamey gbgregm, bLoggmag 603939330 nEYbGageEHgdamas 26
3nbgRaormgn BogongMgds — 20 joonmbo s 6 sBombo. g3aMzgmabor Wbms
5nb0dbmb, Gm8 J3ngal 8sbsdo ngbGgGaENGgdNme yggms Jsonmbe
©> 360mbo aggndLoMadumns m3z06mgddng, asms Godobaba. 3obbbzsggds
dbermme Bogonggdsms MomEgbmdog 358(339mmdgddas. Bamdmmagbe-
@0 3sbomomn o 33935, Gm3 2011 s 2012 Brmgddo @oygbgder @gobmy-
330 8abgMormmMn BogmngMgdgda mgabgdmngom nrgbBMno, asbbbgaggds
G GMmEaB (30emggame BogmagMgdgdnb Gameybmding 98(330mmddda
87mo36mgds.

2011 Benols 3obab m306m3n BnbgFomm Bogangfgdams gada' dpor-
396L 1515,744 33/m-Bg, Jgg36nbsdn — 1512,75 8a/e-bg. 2012 Benab gob-
6ol m306m3n 3nbgFama® BogmogFgdoms xs8e gomagbl 1365,745 da/e-
%9, daggtoboda go — 1317,636 33/ m-By. Mmam gbowogon J3936nb
03069330, JobEab @gnbmgdmsb BnEeMgdnm ome6adbgds dabgarrg®
Bogong@gdoms RedmFa Gommgbmdgdnl gmgdal &gbrgbne. Wgery dab-
afPema@ Bogoagfgdoms Ro8M Gompybmdgddn boahdomd (33emomgdgdl
306 gbgmogo, gb o6 omgdBab gormggmm bagmngHgdamod Jdmb(396@ Gzl
ds@3gdo- Bgd30Mgdaby. LoaMdbmdn do@gds 3gnb6ndbgds Ca, Na, Fe, Ni, Cr,
30 398500376emm3530. LogMdBman Bgd3nMgds 39nbadbgds Cd, Sb, Ag 3gdare-
396mmdadn, 899(30Mgds srnBadbgds Mo, Au, dgd33gemmdgddn. Msdrgbedy
8nbgommcn Bogong@gdol, ggfdme, Mg, Mn, Al, Zn, Co, Cl, B, Cu -

1 8nBgRsemm BagongFgdsms Ra8fo Rommybmds 3sdmygsbarmns Au @ Ag gxdmymglo.
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mpybmdMngn Jg8(33gmmds o gfoo Bemab mgnbmda 33nMrgds, 8gmMgdn
nDMEgds @ JoMn .

(3bGogma 25
30Bg@srmyfin BngomngMgdgdab 379(335emmds mabnb J3336ab 3sLa3n
3/®
1 K 18750 15 Mo 580
2 Ca 16400 16 Li 700
3 Na 13800 17 Cr 190
4 Mg 12480 18 Ag 3,99
5 Fe 47740 19 Au 0,47
6 Cu 130 20 P 900
7 Pb 50 21 Cl 5600
8 Cd 30 22 B 1200
9 Sb 210 23 Si 301900
10 Mn 1700 24 As 13
1 Al 78000 25 Vv 560
12 Zn 90 26 Ti 5280
13 Co 180 27 S 2640
14 Ni 190

gadbab 3Gmend@gddn, dnbgMommn BagmngFgdadnmeb K yagmody
©oEe Momegbmdno 8mndmggds. 58sL o@aLEYHIAL (3bFom 24-By BoM-
dm@anbommn Bsbammagg. K 33933gmmmds 2011 Bemobs 3obMob mgzobmdn dgoce-
a76b 1079,0 83/m-By (bagFom oo Gompybmdals 71,18%-b), Jagaob
m306mBo 3o 996,0 9a/cm-by (65,84%), 2012 Brmab jobnb m3znbmdn K Mo-
mEgbmds mmnb 913,0 33/m-by (66,85%), Jznzeinb mzobmdn jo — B75,5
83/mm-by (66,44%). Gmamy gbgwsgo, 3 398(335emmds J3gaolb m3nbmda
mfngg 3gdmbgggeadn nymgdb JobMob mgzabmbmsb Jgmsmgdaa.

K-%g oo s6nb ma8mgnmgdame guhdbalb dofocman gmbrn@nga
3sbobosmgdemgdnb FogdMgdabs s Bgoggdab @ogMmands, Moy mognboogsm
356badmgMagh 8mBogammn m3znbab agdme ms baMnbbmdMag daRggbgdmagdb.
K-ob 6ommgbmdfngn 3g083nfgds dgggol mgabmdn, jobenb mzabmbos
greotigdoom BabammdMag wbms 20bLEsL 8nbn 3mBBarngmdom sFHmBo@ba-
8mJdbob 3Gm(39Lgd3n.

baj8smre Bomsmns Si Bgd(3ggemmds Jgggnb Bobadon. Liggemgge J336nb
m3nbmgddn Si 3g3(335mmmds BoGymmdb Jobob mgnbmbmab gmsgdao.
gdBab LodBagiob 3gMomEadn 8@gabnb 854obagm BoBommnd by Si Jgdwy-
absothar baBommgds (BogMob %): jemg@@3o 0,58-7,26%, 35630 0,62-6,28%,
6036580 0,77-6,98 %. dom(33emob 63gbde 1-2%, @Jdoemdn Si 6-80 8a/-
8go. Mm3nbmdn dgmamgdom 8306y 5-60 3a/mm.



Mg gm@mboebogbol 36Hm3gbab 86n3369rmm3obn gmg8gb@ns. ab sag-
&09fgdL  ggMdghBgdob 8mdBgmndsb o omIgmdgbgdl yukdbalb o8-
Bogggdnl boMabbb. Mg 3g3335mmmds 3mgm@dn 3goreagbl bogRmm Bagalb
2,81-8,4%-b, 35630 — 0,15-7,0 %-b, Bn3653n — 1,81-10,42%-b, M3nemmdal
639630 3,01-8,0%-b.

Mg Logggigdo s jm3memu®n @amaenb 36Gm(39b3n 0ygbgdgb s ©s0d-
003Mgd0bols Bommab gfosm asdmnmggds.

2011 Bemob g3g3®ob mgnbmde Mg Gompgbmds gobfmamns Jobab
©306mbasb dgmemgdom 30,55%-00m, 2012 Bemob Jgg3enb mgobmdn jo 358-
@rMgdamos 30,82%-000. mfingg Bemob Jgggtnb mgnbmdn smnbedbgds Ca,
Na, Fe, Ni, Pb, 30 Gompgbmdfagn 358730, 58sbosbsgg, dmanghon emomm-
Bab (Li, Mo, Ag, Au, Al, Cd, P, K) Gompgbmds d93(30Mgdamas.

moGafogfgrmn dmba3g8gdno LoILEMIdNmns dgofigaba mamm-
6gdob — mfdmbs o ggMEbmob s@Lgdmds JoPorgm mgnbmgddn. (36m-
domns d5JBgfngdab (3bmggmmBmddgmgdeb sdmmgmbagmo bgdmddgmgdab
abstia Ag-abo. 3gMdme, omagbomes Ag-ab 358mygbgdanb g@gdEpHmds
49tdbab 63960l o 3mbLaMagdnb baddgde. md@Gmb Jemmenglb dgL6g3L b~
36a 3gohgMmb LoggmgMgdol (3bmggmdmgdgmads. Aggbo 3s8mggmgagdoms(
LG IAEIdS, Hmd mddmbs s 3gMEbemab Jgd(3ggemmds bbgs mammbgdo-
36 Iprofgdam ¢3603369mmo R3gb baymgem @3abmyddng, opdas domn
Gommbmds J3nafob m306mdn Jobab m3nbmbost dgmamgdom d(3nfe-
9%, sbg Bogammamsm 2012 Bemab 4ggafol mgnbmBo mgMmb Gomegbmda
28,5%-000s 333(30693mn, bmmm ggRgbemabs 50%-00. Sogbgreger 3
mommbgdnb dgody gmbgb@Gagnnbs, j@njfmdar as8mbogmgges dson
Jgbadenm Bmema mgnbals dmamomdnl Rs8myaemndgdadn.

Na gobammmaon@o dmgddgmgdom, Basgogh K-b. Na shjsfgal yqfdgb-
3o JogdMgdnb, GM39693aL, Lamgdog md Lbgs bLabaMagdemm Bngonghgds-
0> BdmJ86ob, Bm3madng 8mboBomgmdgb m3nbols ggFab, sHmds@abs
©> 393mb Bs3mysmndgdsdn. yndbob dsgatn BoBomgdemsb Na yggmody
Fodaod JmyBHBLs s Bn3badn. Na 3gd(33gmmmds 333G oMab ©odmjomg-
3o osogol Gadbg. Bggbe gamgzeb 8mbozgdded J3gazMeb mgnbmdo,
JPbAb m306mbomst Fgmsfmgdam, odMrgds Na Bgdggemmds 2011 Bemob
0306mBo 43,86%-00, 2012 Bennl mgnbmdn o — 20,01%-00.

g6d6ab IGmen]@9830 K 359maa yzgmedy dsmame gmb(3gb@faznno
a%3moffiggs Ca. mdogme m@sygbgdnm mgnbmdn Ca 358(339mmds Joby
£306mbosh JgmaMadoo mexa® dgemge. Rggbn gamggeb dmboygdgdao,
4393%0b mg06m3n, obMol mgeBmbmsb Jgmsmgdom, nbMrgds Ca 39d3g-
geomds: 2011 Brmob Jgg36nb mgabmdn — 42,86%-00;, 2012 Beanbade jo -
5,56%-00. Ca morgdomo Gmmo asdmbogmmns bagdmab dmbymgdob IGm-
(39bob gomxrmdgbgdal, gumemolb Em@Ismytn Sgdomdnbs s Gmgbabgdal
95369 bgdmgdgmgdab JgbubBgdab mgeembadiaboo.
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39bnb 39039300956 Mn dgongnbgds @ddm 3nmodmas boomogolb Mgsg(n-
a%y. 89039 booagnesb Mn dofomgdn Mgfm swgemar sbamgnbgdgmne.

asdmygengmens, 6md  Mn-osbn  Lobuydgdoo  gobob  ggbgastigdy
a98myggds bymb wbymdl 3gm(3gmgmn 580bmBgagomo Mommgbmdal bM-
ob, sbg3g, 0BAEIds M3nbob dnFndmsgn, bomgdago o sGmMIs@memo bog-
09Fgdgdob 3mb396@Fa(gns. Mn bgmb 9bymdl ©obgfigbadnl 3Gmggbl o
omEg3ngdab BoMmdmImdal mgabmdn. 58sboobagy momanboemas, Gmd Mn
8omamn Jgd(339mmmds mgabmdn sg1gfMbgdlb gobagze-smmagbom Ggogd3ngdl
05 byl gbymdl, sdmagfgdl semmagbom 3Gm(3nbadl, smdxmdgbgdl mgo-
6ol batnbbb.

Mo-b gobn Bnomogolb Bysmdn bbbown BogFogdnwsb nogabgdl. gobbe-
Jootigdom Bosogab byb@n Gu@mgzsbe Mgodinnb Mmb. 3yszg ogdn go
qbLbow GmMBsdn gorpsmnb. Mo gbdsmgds 3obLb sbm@nb sognbgdadn. abbgmb
mBymdb 380bmBgoggdnbs @s (3nemgdab bebogdb. Mo, abgzg Gmame3 Mn,
bgenb Bymal gomdbob Bmbogermnsbmdnb BAmobs o mgabob bamabbob 53s-
@egdab. Mo Mompgbmds mgnbob @ogoMagdol 3Gm3gbdn bogfdbmdmom
Jmgdaemmdb. Rggbn 33mg30b 3gmgase maEanbms, Hm3 cabnb Jagacab
3obodn Mo Romnbmds Bgaragbl 580a/&-b. 2012 Bemab J3g3eb mgnbmda
Jo 8nbo Gommgbmds 69,04%-000 ool 3gdznMgdmemn Jobnb m306mbmeb
Jogotgdaon.

Zn-ob Boprormn  gmb3bBFagganm asdmnMRggs o3dnbs @o dozmda
Boooggdn.

Zn spydeomsr md8gmadl ymidbab jmboniemt oRzgbydemgdby mo
03060b bamnbbbg. ob bgmb wBymdb JodMmnsbmdol s3omengdslb o oFHm-
ds@mrn Bngongigdocs @aammggdsb. Zn yu@dbab 3ogath 6oBnmyddn ymb-
306@Fntrgds. Jmgf@dn dnbe 3g8339mmds Bgoa bl 20-40 83/a-b, 60d-
Bodn — 10-26 33/a-b, 3obbo s> GBnermddo 3o 10-25 3a/a.

S bgemb bym3lL Bnoognlb 80bgGomm bngongfgdams bLbommdolb w@d
oo Jgmgnbgdsb 3obab Fng. S-b gobn doMnmssm Bnamagnmsb nogabgdl.
S bgenb @BbymdL gobob gggbges Lob@gBab dmngFom aobznmafgdab. gm-
a0fEob 263nEMamn yggmady e Momegbmdna 8madmggds ypMdbab
3o 3aemnb 30680 Bogynb 9,5- 11%-3g, Bn3Bsdo — 2,4-12,0%, 3mgfi@dn
- 3,9-6,3%. 2011 Beanb 3obMob m3zebmdn S 3g8(339emds 80,1 3a/mm-nd,
430360b m306mde 3o — 75,6 8a/mm. oby 3pd(3oMgdimmmns 5,62%-00. 2012
Bemnb J3g36nb 30bm3n 30 S Mommybmads, JobMnb M3nbmbiosb Jgmatigdom
10,48%-00 d3nfipgdo. (@nogMads 14) Laggmgg mgnbmgddn?  S-ab Bomseon
399(339emmds, Igbademmo, agmb gfom-gfhon g3oma36y35Bn Bod@mBo mgabal
8roaMomdnb Badmysmndgdedn.

2 LyRyme ©ebmydn RIRIDIBTEme @ RIFIH3PYe agm SO,-0b 308mygbgdnb asgdg.



90 ©nogMads 14
amanfab 333(339cmds bbgamabbss
Fafdomdo aygbydam gobam
0306mgd30

80

70 8/
60

Logzmgg ©@gobmgddn a0bbadrace-
Mo 0gm  amaofemgebn s63npFemab —
SO,-0b 3g3(33gmmds. SO,-0b  bsgHom
35Rg96989mn J39360b 306mB0 0 gemgdl.
obg, dogomomom, 2011 Branb daagcnb
0306m3n 8obn Mompegbmds 3q3(30gdq-
gaos (30 3g/m), 3oLl gnbmbaob dg-
atgdom (32,0 3a/m) s6¢ 6,25 %-amos

a3mmgdaea. 2012 Brmob Jagacab mgab-

S0

40

30

20

10

mgnbm m306m mdn 3o bogBom SO,-0b 8ohggbgdgemo
2011 Bamn 2012 Bgma  @osm otnb Jg83acgdaemo (10 3a/m)
o= = Lol Bebonob  BqEocigd (46,0
> N sGnd0m ,
B obfiob o6 Ba/e), Gons Bnocaantl 78,26 %-b 3o~
B j30360b ogobm 3/, Gog d3oran 26 %-b 3g
306930bob.

©g30bolb FobgFormme bogongMgdgdl dmmolb mogoba 360d3b6gemmdam
396bs JnoFgdamo sanmo 130300 BobBaMdygegol @s amaatimmast dyegsb.
BobdoMByogs Mmam(z (36mdaemns, oMol @g06ab dubgdfngn 3gdamagbgemo
boBomma. gmanfiomgsbo dgoge Jgodmads BaBm]86s6 LogmaMgdds @y~
ool 3Gm3gbdn, sgtgogy Gadombs @ m3ebmdn amantipmgsba dgogs
390d30 bymmgbasc.

amManfiomgoebn dygsgal mzabgdgdamsb smbobadbagns dabn 330380690l
G650 5(39@orYInmmsb, Jogfgdmsb, Wdsmrgb smrydegd,b, Jg-
&™b3go393096, Ggbmmn™, sdmEmzob o Lbgs bogfogdmsb.

Cu ygggemodg g@om Imndmggds Fogdnbs Bosmogndda. Cu sbGndygmo-
3L 8(396ab bigbordgel s BmEMLNBmgbL, (360dgdnb Labagbl, bsbdat-
Bymmgob (33emob, P o B ananb 30@edobgdalb Bo68mgd6sl, dgal gobal
40b35398dmgmdals mBsdb. Cu dgnb LoggnaGol §g&dgbgamo Lab@ydab
39850396rmmdadn.  sBoMo ImboBomgmdl gobage-smmagboo 3Gm3g-
Lgdda.

Cu dmogo  gogomabs@mtins. Cu @sgegdamgdamns 308280690msb.
Cu yzgmodg 8g@oo obaé m3gnbmdn. Bggba jamggalb 8mbazgdgdac mabab
J30360b 85bsdo Cu 333(339emmds Jgoragblb 130a/8-b, 2011 Bemab Jgggeels
@3nbmdo 32,66%-00 3(306mgds, 2012 Bemab Jag36ab mgobmda o 20,93%-
0o 0dFHgdo.

Fe-b 30%n Boomognmsb 3oty Gommgbmdom amgabgdl. bngongfgds-
@ (33emoda 860336gmmmgeba Gmmn asbgyamgbgds Fe-ab 333330 ®3ge-
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896@33b. orggbnmas, Am3d Fe-oon dmnmotin boswogn as6s3nGmdgdL Fe
domom Ig8(339emmdab M3eMoggbor JrmgGB3n, Jgdmga JobLs > Bndbs-
To, Gdammddo go yageedg Bogmgdsm. Fe yggmsdy 830y Gompgbmdam
8mndmggds aFodme @oygbodmm mgnbmdo. LGmm Fogody ozeMandaman
3o asbemommos. Rggbo 8mba(3gdgdnm, anbob Jgg3colb 3sbode Fe d33(33-
gmmmds 3goaqbb 47740 3/8-b. 2011 s 2012 Beonb J3gacalb m306mgdda
Fe Gommgbmds 0bGmgds JobMab mgnbmbemob Bgmatgdno (Jgbodedabore:
41,38% > 28%- o). Jgndmgds nondgol, Amd Jag3co ool mgnbnb Fe 308-
ReEM9d0b 360d36gmmmgoabo Bystim.

Cd-ob 393(339emm3> 30%nb yggmoe mMHas6m3n 8nygGmaadgdac asba-
BmB8gds. 3ob gobn Bromognab nmgabgdb. Cd oAdoMgdlb bogymaGnb gg-
396G 9J@ngmdsl, @ymamob ©sdcsgeigdab dg8mpa Bobn 60-75% Loga-
36030006 gfosre 3sdmnmygdgds. hggbo 3mba(3g8gdnm onbab JaggGob 3obadn
Cd Mompgbmads 30 a/8 3gomagblb. 2011- 2012 Beragdnb Jaggob mgnbmgdda
o Gommpgbmds 8(3nfrgds (3gbossBnbag: 26,32% s 21,43%-00). smbsbad-
6309, Gm8 8nbo 3g3(339mmds Cd bmgGum @obadzgd bm@3sbyg (0,6 8a/em)
LagHdbmdmam modarmno.

(36mangns, 6m3 Sb-ab 338(339mmmds JoMorgm mgobmgdda 3gHygmdl
2,5-13,0 833/ @omammgddn (34). (36mdoemns, Hm3 Sb Bsmamo Jmbygh-
&Fo(305 5J3g0mgdl 08 gg686@380b 57@nmBob, EmMBmadni Bmg8nmgdgb
6obdnBymgdab, (30emgdnb o (3bn8730L BnBm(zgemady. Azgbn BmbBa(3g8y-
dno, Sb 3358(339emmds mnbob J3g3tnl Bobsde dgoagbl 210 a/@. 2011-
2012 Bengdnb J39360b 0306mgd3a Sb Gammabmds B(3nfmgds (Agbodadnbom:
28,33 > 46,59%-0m).

Li-ab 399335emmdsb gmfdbob 63g96bs s mgabmde dofnmsmar Boogs-
a0 3obbadmgagh, oryd(ge 3nbn dommmanmn Gmeno o6 36nb Laowbame
IgbBogmormn. onbob J3gamelb 3obsdn Li Mompnbmds 700 a/@ 3gomagbl,
R3gbb Logzemng mgnbmgddn Li Gommgbmads 89(ygmdl 16,31-00b 18,64 83/
m-0b go6aemgdada.

Co-0on dnatns Bogdnbs, 3gMa-Bnomgmo > dnbbafn Bnomoagon.
Co-b yzgmodg Bg@om yuMdgbn s m30bm nafmggdb. Co Jgd(3ggemmdnb
BERILmsb gRmo 8@g3o6dn dogmemmmab JogMosbmdal 3sR3zgbgdgmn @
mEbag 9(398> 3993096m3nb 8oBg9Bgdgmn. sbyma mgnbm Bomomamorbosb-
0> > g3sd3maBgge sMmBo@mo BngmngMgdgdalb dmBo@gdmmo Mommybm-
doo. Rggba 8mba(3gdgdom 2011-2012 Bemgdeb m3abmgddn Co d3d(33gmmds
3gfhygmdlb 0,087-0,119 83/m-0b g3sfamddn. 2012 Bemab 43gaob m306man
3o 13,86%-0m 3(300gde.

As 339(330mmds baygemang 306m3n 830Mge o 3gomagblb 0,02-0,03 33/
-y, sbggg gaigs Bobo Jg83gmmds kel J3gaceb 3sbado — 13,0 a/8.

V-b gobo Bnogognmeb 830ty MomEgbmdom amgzabgdb ms ygogms me-
396m3n BaBammgds. V gagmedy 8g@n Mompgbmdno gmoxmgdde afmamg-
33, 39803 B30, 3obbs ©s Ba3badn, yzgmody daMam 3o Gdammadas,



0oy ghdbasbn gobab xe8gde V onogdob bLsdggd 898s nozabsdgb,
30y BaogmynMdBasbydn. V bbbsmom 3obal 356s8mage senwgdb 8@g36nb
Bmbobs s BogMnsbmdab > 5733093l Go@mm dgsgasbmdsb. as6bs-
J9oMgdnm domoenns V 398(339mmmds goba@ mgbman.

3960 3mbs(39838000, anbnb J3936nb Bsbadn V Mampabmds dgamaqbl
560 a/&-bg, 2012 Bmmab J3g36nb mgnbmdn V Momenbmds 3g8ncigdgmns
12,80 %-00;, jobfAnb mgnbmbionsb Igatgdna.

Ni-b 35%0 oo Aompgbmdao amgabgdl, 85368 yuMdeab @330l 33
069 GomEgbmdnm aosb3galb. s mImmemn rmamalb EAEML 358mamy-
d49%> > @306m3n J3nfy Fompgbmdac @Rgds. Rzgbo 8mBsgdgdnom, Ni
2017 @5 2012 Bemgdnb ggg3cinb gnbmgddn nbigds Jobfob mgabmgdmsb
39afgdao (BgbodoBabag: 20,89%-a0 @s 11,28%-ac).

Cr gobab yzgems mgobmdns gobsbormgdmma. (36mdngmns, Gmd Mgo-
Bongmob 35%ab gmoxmma 5,2 83a/3-b 3g0(3o3L. JmgFdn — 0,64333/3-b,
9> (33mob 3o6o — 0,62833/3-b, B036> — 0,81 833/3. semgmImemao -
ool IGm3gbda Cr oo BaBamn omgdgds, 6aBaemn jo ogoMagdabsb
a33moengdgds. Cr 33(339emn Loabeggdab 3960b3n Jg@obo ofifomgdl ymemd-
60l LodBoggb, BHoAb g9>dbab 889360L Bmbabs o dogMnsbmdabl, s3(30-
633b Go@Fgm Jg0gnsbmdab. Rggbn 8mbs(398330m, Cr Gompgbmds anbab
J303%0b 85bodo Jgowagbb 190 a/@-b, Logzemgg magnbmgddn gn Crdgdpg-
Jemmds 0,005-0,008 33/mm-0b ggofaemgddne.

Cl6n5maadn dafnosmom Na, Ca s Mn 8atammagdab bobno sab. ga&donb
9893968 Cl 3309a650tamas ga6sBnmadamo: (Bagfnb %) gemgH@dn — 0,73-
0,92%, 35630 0,42-0,83%, Bn36sdo — 0,18-0,8%, 639630 gn 1%-8m). mgnbals
©535M330b 3Mm(39L3n bagdbmdmor d3ntimgds Cl 3gd(3ggermds m30bmdo.
Ragbn 3mba(393300, cabab JgggMab Bsbsdn Cl Gammpgbmds 3gowagbl 5600
a/&-b. Bgablb Loggmag m3nbmgddn Cl 35d339emmds Bgygmdb 17,75 83/m-
1236 46,15 8a/mm @oamgddn. 2011 Bemab Jaggtnb egobmdn Cl Bogmemmab
42,30%-~0m, 2012 Bemob Jagateb mgebmda jo 3(ynfrgds 28,57%-00n.

Pb-ob m306mBn obodggdn bmMdss 0,6 3a/mn. m3zebob @agatagdeb
3Gm(39b30 Pb gath3ggmme Gomonbmds asdmamyggdgds. Bygbn 8mbazgdgdno,
anbob J3g360b 8sLoda Pb-ab Gompgbmds 50 a/8 3gemagbb. 2011-2012
Bmgdolb m306mgddn Pb 353(335comds 8gygmadl 0,077-gsb 0,099 8a/cm-ob
Bofamgddn 8geygmdl. ssbosbagy. Jaggdob m3nbmgddn Pb Gammgbmés
adFrgds JobMab m306mgd0cs6 Jgamgdom, by, dogomnmom, 2011 Benabs
J39360b 0306m3n 18,09%-00m, 2012 Brmab J3g3fnb m3zebmaa 4,04%-0am.

Al 958080l Jafgdn gobadomnbs ms SidgBmga yzomsdy aoaPamy-
dgmo gmg8gb@ns. Rzgbn dmbo(38pdnc mabab d3ggfab 3sbodn doba Go-
mEgbmds 78000 a/@ 3903960, 2011-2012 Bemgdob Loygemgg mgobmgdde Al
3399(339enmds 3g(ygmdl 0,10-0,16 8a/mm-ab ggoMamgdde. s8sbosb Jggzmabs
©306m3330 390603bgds Mmameiy Bo@gds (2011 6.) 16,677%-n0, aby dg8-
@nfAgds (2012 6.) 37,5%-0on.
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360mbgdnmob yuMdbnbs o Fobo  admodymdoggdnl  IGmmyIB9ddn
4agmady @nEn Gamegbmdom 3b3mgdnm P-b. Boowsadn P a8ymaygds Gm-
amM(3 stamaobama, aby mMaebymn bogHogdal baboo. P Gmami(s Horgen
3nemood 359503960 Jm33mbgbBn, aogmmgbslb obmgbl ym@dbab IGmmmd-
&emmdabs s bamnbbby. P gomnndmsd o sbm@osb ghmer bgemb «by-
m3b g@dgbdn dogMgdab agMmagdslb s Go@FHwmmo 89s3056mdal Bo@gdsb.
P gb8ofgds 3obb sbm@mgabo bagongfgdgdnlb 3gognbydsbs s moacmgy-
3030, Ma(3 magdoor byasgmgbolb sbmgbL m3060b sGMIsdmee bogHmos
6563mJd65dn. P-ab 8omomn 353(335mmmdoom yzgmadg 3g@er aodm@Rgnmas
BndBo (Bogytnb 36%), 393wna 3960 (20%) ymRdbab B3gbn (13%), 3emaG@n (9%).
P omym3mmaio mamomolb ©Amb boggmgfndosb gfose gedmnmygdgds.
Bggbo 8mbo(3ndgdnm, onbob g3gaob Bobsda P-b dgd(3ggmmds Jgomagbl
900 a/8-b. 2011-2012 Bemgdnb boggemgg mgnbmgdda P-b g8iggmmde
89ygmdlL 154-o6 174 8a/m-ab goMamgddn.

B-ab 3smammn 393339emmdno bobroomgds dozmda Bnowaggdn. bnomsy-
30 B-ab +533560bmdnbob yuMdbob 3830630 Fogtnb Mompgbmds 833gmfio
03995, 3893960 3FbmMEAIomnGom FomoMEyds, BoM(33rrgdn oF abMEgde
©> o6 dBoggds. Rggbn dmba(38gdnm, cnbab Jggacel dsbada B Mommy-
6mds dgoanbb 1200 a/8-b. B 3p835cmmds 2011-2012 Bermgdab m3nbmgddn
8a6ygmdb 1,0-056 5,40 3a3/m-8my. 3Lk dsmnbndBgds B Mommgbmdals
999306938 J39360b 306mBn 66,7%-n0, 2012 Bemab Jzgzeob mzabmda 3o
358785 72,22%-00.

20bobndbogns, Fm8 yumdbob Bognsbmdol 8o@gdsdn, smBs@Bomdm-
3860l Lgedmmmafgdabs @s 3060L baobbmdBaga 3sR3769dmgdab bFArsEn
3mboBarmg Lagzmggn ©306mgdnb 3g8smagbgmn BnbgMHomn® bagmngHgdoms
(K, Na, Mn, Zn, Mo, Cu, Co, B,V,Cr) bggoomnn Bagnn bogongfgdocs bagHom
Aomeabmdadn 74,28- 84,31%-0b gofamgddn 3gfhygmdb.

85306, Gmzs BgImombndbamn bngongMgdgdn m3z06mgddn nmybGN-
@ontigdaemn 26 dnbgaerman Bagmngfgdnl Bbmemme 38,46%-b Bgoagbl.

332030b 33093930b 336bmaamyds

HmamM(g Bobs 037880 BoMBmpagbormn 3MogomBbMngn 3aemggel 8-
bomgdab sbomobnrsb RsbL, J3936380 ommgdmme s bobaMmdmngor ©o-
39M390amo  m3obm asbbbgogmgds Lbgs dmdgmdn aygbydamn mgnb-
0bogob. sgAmmopn o sMssdGmmsrn Gm3s@Bomamdjobgmo BagFHamgdnb
(EJygamn ®30BY30b 393smagbyre bogmngFdscs ogzebydeg 330y
39306 Bgmoigdoo ogommbsfbme Mommybmdmngn (33emomgdgdn, goblbe-
JNofgdem J333630 @oygbgdam m30bmdn. ofmmom o 3MISIAmmIE
Bogmms, (3omigamo Bagmngfgdoms (33momgdab s8bobggme (308GM-
3ingn Jobormo FgBy3amgdlb 30Ms@abo J3n3@de Fn8mnbatg JoBogin
3565J86580b 068 36LaGEm3alb Bgmofgdam domam bafabbby. ghon ms



03039 6533980 Bmbgymn yidbabagsb gagambs o bbgs dafdgemdn woy-
969800 @gnbmgdn asblbgagmgds gHmBebgmnbogsh, 8533 gb mgabmy-
30 oygbgdamos ghmo ®s 03039 Gdomemmann®n Bgbnoy, 3bgdfngem
0doE)os Jnobgs: bm8 of Mbrms 3mbrglb as®e36y3g@n 36nd36gmmds mgn-
Bab Lanma ©s IbagaMagdgm FaMdomb? gz dg@sm MBngabommyn,
80Bob80BsGorgmsm asdmygebormn 3396 bnbgdnmn gmABnbas, 38539 @Fmb
d39360 53389m0s 0bobagsb, 8nBnbogsb, Amdgemng Bnmone mMAgsbmmn
©> dMomMasbgmn BagFmgdnm. m3zababamgnb mnbab Jaggce dabgdMngn
afgs, HmBgmoz dmomsne 8abgMamafa Boganyfgdgdam, o6y ad bayzgdn
30, Gmdmomag 30bn 80Bob Bosmowsb 339853 @ 536033 Bagmal
= ggfdbab 389396b, s8rgbom wogymadace gafdgbo Jameg goMnbagds
08 ©JR>-33Mg8mb, GmAmaEsbaz 65A3mndgs b 36g3fng babynbl, ba-
o3 dob, sbamm ;gnbadMomadsdn aafmobsbumb, sdgb 3mbgdMagn aMmdgda
896300006980bs > LmEgmaabamgnb. BsEamafn EPGHEm, Jg8ramd go
REIMISPmo mgnbm (dognorpa) sg@nmm Jgbgdadns Bnbgormyta Bag-
0ngF3d98nc dmoma anbol J3gzMnb Jomegdasb. 38 gmbdy bigbgdeo
©3bs33g305, GMB3 bl J3g3eol BabgMormn BngmngfMgdgdn (s6omby-
30), 3oomnmbgda sj@oriFor Rogdsh @MEMb smymImmuco mamernbs >
03060l ©3563930bsb 30dmnbsty gobaze-smmagboo IGm(3gbgddn.

Am(3d  gemodomogmde dnbgfarmain Bngangfgdgdab 860336gmmaaby
496dbnb 8ma3Bogygdnl, yncdbab §3dammab smim3megGo umamabs @
m3o6ab  ©ogeMaqdnbsl 803mnboy 3Gm(3gbgddn, Bbgdfagor 0dsmgds
Joobgs, GmBgma dafgamn sxmdgdb ygmdeab @jdomab @oboermgdmag
> gnbob obogoagdmaem — dmbob Jobin, w7s6asge gmeomab Famdy-
0, 8m306564Madmmn 53%0 o onbob J3g36n? ggadtimdm, glaMs@gbmds
6> dogobogman J3gab, gnbonwsb ab @a8Bomydnmmns 3mbydMnge daborn-
0boasb — onbnbogsb. LBmMgE gb Gog@mea gedmacRgab J3gadb Lbgo -
baengdabogsb (@mmown, 80bs67sa, 30bo) s8bamgdama Fafgdganbogsb.

ym3gmngg bgdmonjdamal d58rga dgndmgds @s3ob336sm, M3 onbab
J303%0b Bogs barodan cabnlb 3gdsragbgme drmamato nbgMarmafa bag-
007(73980b Byommdom Bommamagbl domma dsbabmeb s mgebmbosbd
3JG0A MBmngHomdsdn dymg bgmadeb, baps avdmegMgdamo 1bmd
agmb omb(33momn 3Gm(3gbgdo. Gag Mbms dngaBbamm asMiggme bEady-
mBmRor smymdmmafo gumemobs ©> mgabab @sgefiagdob IGm3gbdn
803nbatig gobago-smmagbnmn Mgogdngdnb 0b6@gbLngagaianbs.

3gndmgds oy o6 Rogogseeman m306m nmbobafgdae beobge, dmo-
M0 339800, LadgnMbsmm o Lzgdm3zbm mgabgdgdolb 3jmby mMgabme-
shomAgobam Bagfmgdno aorgBgdgm Byor-bdnBgnsb Lrobye? ygid-
6ob 3@936nb s mgnbob wonmgbo 338smagbgma 6sBaera bm8 Bysmas,
Gm3gmbagy 3oB0 Log3gd BngongMgdgdob gFmsr bramognmsb nbmgl. gb
brgds aby@mm babggdsda. semgm3merain Eymomol a8robsfgmanb 56
03060l J3536%3n ogatagdnlb ML bm8 o6 o(3zemnb LG YJGAGL yohd-
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6ab o m3nbob 338539690 3.6. ,d9670Mng0 Byoma"? 33ag060 goMommab
©533980boggb 3nggo6adbgdlb Bg3gbnb ydzgmmgbo 3aMbab sGggmemmaay@a
aoob@gdnb Jgrnase gHo-gGo J3gaidn smdmAgbnme bobdgmom gaMaabo
Bysemo (Bz. 6. IX bomgbab | Bobggdolb ¢3gbs). Go Bmgmgboboob b
33dmbrgb Lsgdy, a@ndMmdm 58 358mb3ggo8n Bnbs 3mebby aBygb Jggatnb
@o@men.

39@o banbBafgbmo mgznbols gRmagetn ogabgds — a08mwy36mb o
J39360b dofidn as8mmgdmb 3@dmbggmesb yuMdbolb 3@g356%) mommgd-
omo oy yaidbnb 3m Ggays-GHabbam@Enfigdabolb dgdgbomoa sGabobugg-
n 85365 @obomgdo. mgabm 3060393l 58 85369 8nyimdgdlb myddn o
23539 @MHmb bogbgdoom aByHEMm BroagmBatmgmdodn asmedysgb ob. mgebab
LA gogody bsbaMdmngn ogeMmagdab IGm3gbdn mgddn gomsbum 85367
803MBmgymmAsl > dommydl GMondy gafymgacmn bgasgmgbs dmobonbmb
030bmby. ndomgds nobgs: Gnb Bysemmdoom sbambgdl mgobm 333564 owg-
©(330L BMNabMbab? ggaAmdm, ghom-gfo 3bndsbgmmgst qagd@mion
16> 8ogofbomm, mgabol JgBaragbamo s6@Ndaddgmagme mzabgdgdab
8gmby Lbgomabbge xaMRb 9GMBoGBsAEmMIJdbgma Bagonggdgdolb abog-
&ngonob gbofa. bmd o 03853mdL aos8by39E FHrmb 0mbobagdymo 36
L®HaJEaGe3gaaeoeme Byoera?

Jogg 9fo, Bggba sbGnm, 8608360rmmash aotgdmgdsl wbws daged-
(3rmMo YFemmads. Bmamfiy 133 ©3mbndbsgmom, ymmdbob 889306 o
0306m 3mngogh gobnb yzognmab 88376, 3(39bsGgmmo ygsgamal 8@ 3960
bmd dg0(393b mEBaabnm o sEomMasbym bogFmms gofom b3gJemb —
(30emgdL, 59n6mBygsggdl, mndaeadl, JodoMb, @mogmbmamgdl, Jom@o-
Bmogdl, gn@o8nbydlb, debgMsermye Bagmngadadb (K, Na, Ca, Mg, B, S, Cu,
Al, B, I, Fe, Mn, Ni, Si, Ti, Zn). sgag nd>@gds joobgs: bmd o6 dmbsbormgmdl
30%ab yaogomals 3@3gMo mgnbosb 3536y Sn3Fmammeinb as8mmggbobo @
mgnbob Lbogsbbamob Jgbohabgdab bogdgdn?

380dFmdm, Bgdmombndbye  jnobggdby 3sbgbob aszgds Sbemgdy
39db 3m3gxgbb J3g36nb mgzebolb Loggsbbomnbs s 9gbgdemmdnb bsgnmbl,
J30360b Bemmob 0sb6s8gMmag sbmgdumn nbGgM3RgdoEanb dgem 8600-
369m0mgeb 3od@mMb o PGm Lom&Gdabyamor Bohdmagzahgbl Jggzciol,
Bmamig gbogormmmo bomgnby daddmob Gmmb Jggathnb mgnbol BsBmys-
nd980b bagdgdn.



J33360L 39bIA() L3060L
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5 go@gom JobyFn mgnbob dpaMommdab Igbabagd

030bm Emaméy dommmaagHn boobg, (33omgdomn d9bgdobos. gb
35Mg8mgds 860d3bgmmm3ba stermmgdlb dpamamn mgnbal sygBgdab s3m-
(3960L. LEMMgE 93 GogBMEBs 396530Hmds mgabol JabBsdnmabgdgmn Ls-
mommgdgdebs @s mmbabdagdgdalb 3gddognds mo wbgRagzs dgmgnbgmdnls
IGogd@ngo80. 8o3Mad bamagm o >Gnb b, GMI ymggmo 863560 Lady-
2mdnb 308mygbgds 3~ bogmgdn baGobbam smeMndgdl mgnbmb, sHom-
d93L 3ol offmmamn o sMssdFHmmdgn 3GmBo@Bohamd8bgmn Baghogdal
353300 6oBomb.

5Bgofingam ndomgds Jnobgs: doemmdl oy ofs 30bLb s@aB0sbal Rofg-
30b 206989 Bosbngmb m3nbmb yuMdbab Boymedn 3mbagb@Mafgdmea b-
af9engb@gdab 3536gmdnom Bmamemo dmbgds obu dnsbngmb sl 0dmbagg-
&0 398030 396G®s736980b J0Gmdgddag jo dpaFormsm mogeb aggmabs?

Bmameg (36mdamns, J3g3@dn Jobmfom manbel @aygbgds amgsbn-
Bnbg3L gidbab @ 3dammnb @ammmgdal s @agaMagdab bimm Jodoby (3960,
J@aGG0, 6036s) 5-6 agnb 396853mmmdsTn 3333560 mdagmgbn, Gfsmae-
g0 Bgbe a065306mdgdlb m3znbab as8mnMmgdsb gnMdbob 8sgsfin BsBamgdal
3785m396gmn >gBmmomn @s sMaddGmmon hmIs@BEsm8mdgdbgmn jma-
3mBgbBgd0m o Json 2ofEod360b IBmENJGgdao. Bigory 2333060 Bgboo
©0ygbgdaemn mgnbm asdm@Rgmmns dafopmdam > 28sbosbagg, ob
39BoFRmbgdmmo 5ggb 3bgdngn agdm m> >GmBs@n, ndsrgds Jombge,
3 360l ab 994560b8n, Bo(y aobo3nBMd73L m3gnbnb daMopmdsl s dmbg-
3nga o6mo@Gnbs s andmb BgbomBnbgdab.

J39360b 3obGo mz060b dpaMopmdab bagaoblb ga gomgg XIX bag-
396930 gbgdmes B3nbos nmns Bofmama (dogdogsdy) moma Jotoggmo 86-
Fomo ©a Ladmgsm dmmgeby (11).

B30bms omns Im@dsmb (dogdegads) jempBob ghom-ghm regdne by-
8md3gmnderm m3abmby dashbro nbng, GmI JmgM@e dgbadmms goddegm-
3L 360gdgdregb mgnbmb, 53n@md 8sb LiyFms Igbbogmamoym JegHGab
©3n6mBy  Bgdmgddgregdol Lagnobn o Jotonggen 8g(3bagfgdl 53aboggh
8mBegdms.

J303%30 bGmm dodody EoRYMBYm > 5-6 cignb 3o63sgmmdsdn @o-
39Ma73nmn m30bm BpaMorns, Moy @oa3nEIbE M dgmgabymdal 3Mag-
$03530 Bomgdmmo Baomdnb ©sdwmggbn 3gommab 3o3mygbgdsd. dogody
©EYEITMmo s @FMagdma JobaMa mgabm geBmazees dmAgme 33-
Boghmdadn(g, boms(y 396 magn bomggogbme mongefs.

ma®on m30bab ©oygbgdab gfm-gficr 8608365mmm3eb Babadamm-
30 @b 8oz0RBoman ymcdbab L08Bngy, BogsM-Bgagasbmdal M3Gadaen-
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w60 BsRggbgdmydne. mgabol LInM®B3gd(339romdolb Fomomo 3sRgy6gdgmn
80a356n3693L 085%g, AmM8 mgnbol @IEVIEHB-@IFIMgdol  IGm(39LBn
wgtm nbGobbogMe wbrs aymb guidbob Bogon BaBnrmadomsb 08 s@im-
3586:68mdJdbgry > BaFommdnlb a063330Gmdgdgmn BogFmms gdam-
agbgemn 3m33mBgbBodnlb asdmBgmorngs, HmAmydn ao8maMRggast s6gn-
by3@ngaGn ogabgdgdam, Bog®afngdab (3bmagm8mgdgmgdnlb dgbmb@gdals
Wbofnc o dopmdo, PebFmmmb gFhmagzeto BobBsdarmabgdgemn Gmemn
m3obob dmaGamdab IgbsmRmBadnb cmgambebFabem. 333356 BogFhoms
%a30aL 9bws dngsgnmgbmo ggbmemmMa bagMogda, M3nGoGgborp 3mbog-
LnMgdaemn Jo@nbnbgdn, HEmMAgmos Memmybmds yncdbob Lod6nggdn dogy-
mmdb. ymbrgbbnfgdamn Jo@gbnbgdn dnfacmomam gmb(336@MoMgdamne
JMIBH@Ls 5 B03653n, 3obbognmigdom jo 53 3965b365eman.

ydbob §obnbn aEgmbogh do&aMngdel (3bmggmamgdgmgdsl, 8-
3fad 396 o mboglh bogymafiagdalb (3bmggrmdmdBgmgdab.

>@bobndbogns obag, GmI @gbmmyn bogMogdowsb  Jo@gbabgdn

930mod)  omdmagboe  J3ox3VBIR  eogmgde, bmmm  gerogmbmengde

430eoby @e8956330en J30%3IBO-
Qbmmg/  bogFoms ab ogabgds, Gmd dso doemgdon  (30nm3eb

Bogfogdmob 3m33mggdLgdab Bodm]d6s, as8mnygbgds mgnbab a06g330bab.

36mBagmns, Mm3 BnbgMormm@n bngongMgdgdn ggbmema@m bagFogdomob
336056 dbgmame bbb §960678L 56 (30ma-@bagnb 3mB3emg L BagFogdb,
Hmdrmgday manbab azoMagdab 3Gmygbdn as8mamydgds, mgebm 3o 303g-
30633y, Gdnenn, boggMomgabo o dwmaMomn brgds.

EnsaMads 15-Bg BaMmdmmanbormns Jobmn 8(3303560L 396ab, JemgMBnbs
105 BndBab 3380 9Bgmn Hemagmbmmgdnb keFmmn Ig8(339emmdab (3ngHm-
36ngn 3oRgnbgdemgdn.

FHmam(3 003M330wmab Bablb, Grrogmbmmadnb Gommgbmads dofMamorae
JMB(39b@MaMgdamns 3obbs o JemgM@dn (97,86%), Mo o3>y dgdy3o-
mgdl, Gm8 m3nbob Gemogmbmgdom a38moMgdnl gRom-gFon Bystims
Jo60 @ 3maB@n. smbadbymn asMndmgds 3ng356036793L Gragmbmmydals
3gbadenm Gmendy m30bnb daMomn BamBsmymdal Ro8mysmndgdadn.

@emagmbmmgdn nagmgds 56@nb0BLNgbGn 3mbgdal BagMogdar. adk-
s 380bs, grmagmbmmgdo g60bsomBogagds MHasbabdab ndmbafa Labdy-
80b smgFanmgmo o6 sborgdomn Hgadingdolb Bah3mdmdab, Mol 3gmgas@ey
brgde 39 Mgod3ngdnb a08mbggznoc Job@e8nbgdalb demmjoMgds. @emogm-
Beaengdn, 93Mgogg, oabaggh dmangfdn 85367 Lmgmbs > dag@gnnb
3bmggmmdmd8gmgdnb oML,



©n33Ma3s 15
@enagmbmemgdab 833(339cmmds yidbab 5356 65Bnrmgdda
33/100 38 gdb@Magd@dn
12
-10/57

10

8
6,42

) = |
0,67
0

1 2 3

1. gmogmbmmadab Jgd3ggmmds 3obdn

2. gemogmbmegdnb 3g9339mmmde yemgE@dn
3. gmogmbmegdal 338(339emmds BadBado

39960 m30bob se3mAmmuBo Eamareeb IGmEgbde bmgds ggbmen-
JoPdmbgemn dga35m0 o3mBnmatigds 89360l 3sgatio Bobomgdawsb.

B96men 3oM3dmbm gogocms BmGab gobbsggomgdameg Mbes asdmo-
gmb  Jemeatrmgg68g030L omomma Y%-gmo Ig8330ermdab bogomba. jobGa
3(3303960L 3y Edo, G0l Bamow dmrab GabmegaMdmbym bsghomms xsd-
960 ﬁomQOEmbnb 17.5 %.

3g@or LanbEgMgbm LyMacb ndrggs Bgbmm goMdmbamn 3go3gdab @d
J06dm, Jrmmcimag6dygsgol 358(330mmdab aBamab@n@gdgme dmbagdgdn
Job9F0 8(3303560b> o HsBacgmab m30bmaddo.

Amamy gbMae 26-Bg Bsbl, Jmmemagbdgsgob dg83ggmmdal 3shgg-
Bgdgemo bogdsmm Jomamas m306mgdda.

ombabadBagos, Gmd gobymo J(3gngsbob 2007 Bmob pgogme ©oy-
969370m 0306m3n gggbm joMdmbym dgagoms xa8gfe Memagbmds 2-gaM
Bogmgdos, oMy LEme dogoby ©oY4g6gdnm manbmdn. boaMdbmbdmag ab-
Hds sbygy JemBmanbdygsgal 353(339mmdal 8sBgnbadgma b dogatby
©399693em 306m3Bn. gb Ba@gds ;garbohabms Jorgs HBcm dgdor mge-
6ol L3nM@Bg8(339mmmdal BoRggbgdmnb Bl @mbdy. oy gdodme moy-
96239m m306m30 JrmEmag6dygegal dgdgaermds 21,105 da/em-ns, 2008
Bemob m306m8a gb 85Rggbadgmmn Bgoreagblb 44,795 83/

2008 Bemnb gogoby moyggbadaen jobama 8(3303960b mzabmda Jemm@m-
3963g030b bggmoom Bomow mab 65,23 % dgogoms godyH Gommgbm-
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30036. JemmMmag68a53> 8mBabamgmdl 8(3965nb Lybordzalb 3Gm(3gLgdan,
afnb 8(3gbamgms Binb Mgammo@mn. dsb oydmgalb Bammaema B(356sMab
03600l QbENbzgmymesda, saGgmgg BeBm3sammagbama bmgmgdnbs
oo 3ofabgdob Bobosmdmgy dmgdgmgdadn. scnbndbgds Jemmmmagbdgegab
36@nLn3LgbmEn 3mJdgmdo.

3bGomo 26
@6 3>FAdMbagen Igogsms 333(339cmmds 3abab bbgamabbgs xndnwsb
24969332 32bF manbmgddn
_ 33/
£] & g |
obabyemgds %“8%3 -‘,3:“8% %L'g: :ng \-§)§ €,
al 3 3 5
1 | Jeomemagbeb 8gogs | 21.105 | 31.623 | 44.795 | 25.241 | 28.698 | 8.876
2 yogob dygage 8.334 23.336 | 11.123 | 1.667 3.028 | 2.041
3 3obagnabn 0.25 0.437 4.343 | 0.383 0.693 | 0.221
4 396nmnbobs Igogs 0.506 0.783 1.264 - - 0.945
5 3-39926ab dgo3 7.382 19.167 | 7.143 | 1.857 2.085 | 0.892
6 | xodgfn Igd330mmds 37.577 75.346 | 68.668 | 29.148 | 34.504 | 12.975

Fmame Mbrs g3ea0bme JrmmBmag6dgegalb dgbademm bgdmddgmgdals
9982J80 ©3060b 8rpaMopmdab Rsdmyamndgdsdn? ggodGmda of WBmogMglbn
3739680 6@ 39393g00mc JemmEmagb8gogolb gaGmscmagbaGn bmgmg-
dabs @ 3o7@gMngdnb @aBoigmbagm bgdmg8gmadob MBambyg. gb dm3nbn,
gbadmmms, 8ngaRbomo ghm-gfo Bsb@odomnbgdgm gog@mGa.

380J6mde Jagatob mgebob dpaMopmdnl gRor-gfon 860336genmgebn
BoJ@™Fn gbrs agmb amanfomgsbo s63nmMnmnb 3mbgdtingn Bgd(339mmds
m3bmdn. ghmn > ngngg basfab guMdbabogsb gobBbo s J3g3Mdn o~
MDY Q0 335373+ m30bmgdda as63bsdmaigo amantiemgsbn ob-
JneMogob 3gdggmmds. odag 936086530, GmB M30bmgd3n amantimgabo
363nefnmn m30bob oggbgde-ageMagdnb sG(3gfor g@oddy o dg@ebome.
0oaMs8s 16-By a0dmbobamos amafMnemgsbn 963nmMnmeb dgd3ggmm-
30b 85B39bg3emgdn La(ymgm mgnbmgddn. Mmam(y gbgmagm, LogGom am-
30MEm3060 563nMaolb 85R3g6g3gma 4agadob mgabmadn LogGdbmdmam
0Jegdb (78,26%-00), Gog Wbs o0bLGaL dobo sg@ayie dmboboengmdnm
@530M3980bob  8ndmnbafy gobags-smmagbod 3Gm(3gbgddn, abGgblngA



amb(3gmom godngddn. Hmamiy 369300 m30bm 31bgdcngsr Ign(zogh
S0,-b. omymgds-@agaggdal 3Gm(35Ldn SO, , 333306935 aB3q3L m306m3n
3nbo boeamgba@om 3g@96ab a30mgdmmdal, Goms 39bahmbgdam afbob
>3 gbncn Boamdamgmds, Mo datopmdnb gnmmdgma Bobsdatim-
305, SO, (36mdomos BmamB3 gugdéaHo 3b6§nbad@ngn o 3mbLgMAgzsbgn

anﬁnbomanb aegme ©oyabgdaem @gobmdn SO,-ab dmbgdcingn 3yna-
aeemdol 35B39693gem0 gmoMadem wodomns, Aoy dBSnb 28 @g0bmdn SO,-
ab aofgggmemo mbaMgdom gBobab >mgnrgdermmdsl. dgmgnbgmdade gb

Eogbog 8mddgmn 3Msegdn jos.

1
50 asgMads 16

46
as amanfpmgsbo 363npMnpab
40 398(339mds Lbgaabbgs dafggmman
15 349693 JobyM mznbmadn
% /e

25
as@ps 26@nbad@nggfo ©o dogmb-
Lgfggdgrme  ogabgdgdabs SO,-L  obo-
Losogdl dmagfn smdagbgme mgoby-
10 dg80(3.  smEagbnme  3Gm3gbgdabadn
5 bymdgbymds by aymb mogab dbfing
960-96on Babadafmds mgabob 8waMe-
©m3dob Jg6sARnbgdabomgnl. ggaj@mdo,
amaofomgabo sb3arMarab &9bgdhagee
o6Lgdmds zabmdn Wbs agml 9o-
B it e 9% e g,
| 4393%0b @306m 3n020@Sb 3nbnL RO3oM3]
(39b30 amanfiemgsba 63neMagab 3g8-
(339e0mds 8(30G@gds> Bobn ambgmomn 3Gm(3gbydda dmbabammgmdab 393m,
Lbagofm brgds amanfomgebn s63npMaol bammgbna g@6s gnbmada.

20
15

0

m3obm 2012 Bgeo

dabgFamn  Bogongfgdgdn 8madmggds mgnbmda ombgdalb bLabao,
9bes dgmob MBasbum BogRoms 3m33mgdbda, SbAmmgdl 8603369mmyeb
el §ggbmermaamin 3Gm(yqgbgdab bbgapabbgs g@s3by.

oG gFo@afamo Imbszgdgdam, memsb@agdgmns dgnMgabe macm-
Bgdab - mdEmbs o 3063bemab 2@bgdmds Joaryem anSmBn, (36mdognas
d5d@gfingdab (3bmggemdmdgmadalb @sB8mMambzgme Bg8mgdgmgdal gbsfia

390@benbs (Ag) joAdmm momagbammns 8abo ga8mygbgdalb gggd@YAmds
4a6dbob B3960L o 3mbbgMggdnlb Lsg8g30. mgBmb Jemmoglb dgbBggl «b-
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260, 8g0RgHmb dod@Fngdal (3bmggmBmg8gmgds. h3gbo ae8m3gemgggdnmagy
b PMrgds, Am3 mgAmbs s 3gMisbemab 338(339emmds bbgs mammbgdom-
96 dgrosfgdno, 9860dgbgmrams Bggbb Logmgm mgnbmyddngy (mooaMeds 17),
ogd3e Bomn Mampgbmds J3ga3fiol mgzabmadn, JobMol mgnbmboob dgmet-
%00 gmgdmmdl. 3god@mdo, gsdmboggmagns 8son Jgbsdmem Gmema
8paMapmadnl Rodmygsmndgdadn.

©ooafMads 17-Bg BoMdmmagbormns 2012 Bemolb 3mbagmnb yyfidbabogob
dmmadgfgen gobMbs @s J3gafdn ghcoe o 0gogg yuedbabogsb LEm
Fogody mmamodame @ 3oMagdYme @gebmgdalb 3gdamagbyere dob-
9P Bogmnggdgdab mdmmbs > ggMEbmeb Gommgbmdtngn 3g8-
(330mmdgd0Lb Bofiggbgdmmgdn. MmamA(3 ENaMeBnmsb RsBL, m3nbal L&y
Fogobg 5-6 mgzasbo @ageiagdab 3Gmzgbdn 33nthogds mgdmbs @o 3g6-
@3bmob  393(339mmmdalb Mompgbmdngn dsBagbgdmagda. sbg, Bsgomocmo,
mgehmb Gommgbmds Jaggeinl mgnbmadn 3g8zotigdgmoas 28,6 %-om, goH-
sbmab 3o = 50 %-0m. 8933060 Bgmnan Mbos 50bLbsL Fnbgommmin bag-
o0gRgdgdalb sJ@onmo 8mbsborngmdos maEEmgdo-ygoaqdabsb 808mnb-
oMy 99bage-omeagbom 3Gm(3gbaddn, a3 asbbsgmoigdmmar godmagig-
damos g393630 0ol Bysmmdem, Bm3 Jaggtdn aacm ab@gbbomcew 3ad-
©0bofMgmaL amb(3gmmamn 3Bm(3gbgdn manbmbs @s J3q3cnb Jows bymsdaBlb
Iminb @ brgds m3znbnb go8ma®ads ambabsnnl 3Gmend@gdao.

nsgtads 17
mgEmbs 5 3G Ebemob Mempgbmdfngn 399(330cnmds bbgamabbas
Fafgdacmdn @ygbydam Job® mgbmyddn

Au Ag

B 3mmadgfam JoLATo EoyYbgdama mgnbm 2012 6.
B 4393530 ©oygbgdamo mgnbm 2012 6.



3329300 3933930b 356Bmaamg3s

Gmam dgadmgds Jgzoqsbmer @gbmemmMa BagMogdnb, AnbgMarmyn
Bngong@gdoms (3aenggmme BaMBmBamagbmgdol amanMeomgeba s63nwmoa-
©ob Ammo J3g36eb gobyo @anbob dwaMomdnl Jgbamhnbgdadn? gma
3gbggno, Jgadmgds Bmagghaggbmb, Amd bmangFon 35;mas6al (Bagomn-
0o, mJGmbs s goMEbenab) 83nMg Mompgbmdno sAbgdmds mgnbmda
396 Imabmgbb o6bgdnm gogemgbsb 8nbo bGsdarryMmdab Rsdmysrndgdaby,
ogd@e dgndmgds ogmdgom, Gmd Mg JmbygbdMoggeam Gbydmdnb
398mbggaedng go mdGm3sg @ 39MEbermdsy Tgbadmms dmyfdsengdyen
Bgmomn Bsnby g08obmb mgebob ApaMamdnlb Asdmysemndgdsdn. gb
bagoobn gbodenms, Bg@oe boab®gMgbm jammggab mdagi@sw ndigb-

oy dggbgds @abmema@ BogBagdlb (3mbrgbbamgdame  joggbnbgda,
Brogmbmengdn, Jmmemggb8ygogs) s amanfiemgeb sbdneMagl 8smn dg6-
Bogmgdn 3mb3gb@agnnm s@Lgdmds 3gnbmdn Jgbadmmo ase8By3a@n
3608369rmmdnb gad@mEn agmb mgnbnb 8paMommdab 35B39693mmgdaby Asd-
mydemndgdadn.

3980JGmdn, GmI bgdmambadbmn Bgonghgdgdnl 3madmgdume, gf-
omdengo bgmddgmgdol gog@mn dgbadmme agmb asesdbyzgdn 3badgh-
ammdabs mgnbob mamapmdal b jnoban.

Jobm@o m30bals drpasMemdnl Aodmyamndgdsdn ja@ndémdo, Bgmemn
960 353gmBglb srrogad Mo Gogab mAo@mBnsb LInRGL 2,3-3mcnmmgba-
agmeb, GmBgmng Bomdmowa bl gedm-Gdydgsgs mamnmab IGmeaidb
3sb sbobnecgdl dmaBam-3m@ 3dm agdm, bubdn, @sdsbsbinsogdgemn Limbo.
sab mEbog (Bbdamdsr) 3dmabgn boobg, smbsbndbagns 8aba jmBLyMzeb-
&mmdnb 2035dmngGgdamn, 93Mamgy 3n3AmmMasbnbdgdalb bl od-
0376390 ogobgdgda, 6s3mgdom Gmgboggos.

2,3-3qmamgbamagmmn B3M3mngdbgds >3g@mnbab sexeagbeo, 330y
Gom@gbmdnm o 353m-GdgBygoge mmomeb Amb. 3Fab smymImergfin
egmamob 8gmomn 3GmEnddo.

§96dBob §3domdo dmadmggds 1-10 3a/en. mgebm3a 300-gob 1500
83/, yggmoDy 3g@n Momegbmdnm >m3mBgbarmas dm@fadab (30bgMgean
>bnobgdmem 8sM(33mgd3n s o8 ymMdbomsb 3oyBadam mgabmdn,
33039, Leymgn@oMmgdaem Gydomdn, bbb mmdam bgdmddgmgdeb
3060b 398mby o 3G30emgdlb Job.

R3gbL g semoggMeenl 3mBab@mab dabob J3gacel mgebman (Ggsba-
g, bagggMogn) ngbGngnanfadnme aym 2,3-dgmamgbammojmemo. Gjo-
Boorgemabs dagaal manbmdn 2,3-3monrmgbamogmeeal GomEgbmds dger-
ag6L 342,9 33/m-Bg. bmenm baggMsgeb mgebmdn — 728,4 3a/e.

JMBLyMasbBob ao8sdmagMgdgmo mgabgdabs @ 3ngFmmmMasbnbdgdab
bHeob adMambagme wbofinb Bysmmdao, 3gndeamdm, 2,3-dyonemgba-
mogmeo wbms dmbsBomamdegb mgnbab, asbbsjmmfgdam 3o Jagateb
©3060b 8aMomdnb RsBmyserndgdadn.
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Gmaemfns GadagGmds jabyMn mgababs

Jobgonb 873960bgmda-8gmanbgmdab 3njHmMsambgdabs ms 8njfMembmb-
9%0b Bnoogm@-3emnda@ o 30Gmdgdn gRomd 8Magormagofing, Mo 1dge-
eamge vabobgds bmendg ng 8mbymmo ymedbabogsb @aygbgdamn mgabmgdnl
mMa0bmmg3@nga® 3shggbgdmyddy — Bgmgfommdody, sMmBsdls @ ag-
dmYby, ymggrmagg bgdmorgBamn 8603365mmaebBamam asbbabmgMagh gob-
F0 @3060L GodoyBHmdal bahabbb.

13965b36gem Bemgddn, LadBmbome, ynMommgds smof 5d(g3e @gnbnb
&n30Amdob 860336gmm3ob od@m™b. 93mgbor smaf agadal MnGgMa-
w0 goboFn mgnbalb GndanGmdnb dgqobgdabs, mgb Aggh Lagdy agedab
obgor Fgormmdobomoeb, Mms bbgasbbgs Ggdbmmmannen gorobgdom
@oyn6gdaen mgnbmb @Msmaganmo Jobmfn Bgboor @oygbgdnm @3ebme
B23mohgbgb, Ms(3 babynbdngy BraMn @s Bammgdgemas.

ogbn jobgmn jemobngm@a gobayGa Godab 3zebab Bomamgdal Bba-
90, 09830 353, dogemb b aobboymmdaty — sb3g@nesb boMbadmy
Jobafo m3gobnb ggfms dMagemagat aMomansb, bafnbbmdGagn 8sR336g-
bmgdab oMagmagammgbgdob gbawgdno.

Job@o  mgobab  §o3nmGmdob 3o63s3nmmdgdgr PogemMmagsb  23-
R9FOE asdmgymaem by gsd@mBadl, GmamMazss mgnbab Jgggin=
@eds, yohdbab dogon BsBarmgda, gobbagmmgdom go JmgFige, Jobue
@30bm @ Fgbob JobRn, bogyzmab B3abos JamEMo.

3060b 3693Mngo JggmgMammds 36ndgbgmmgeba @oJ@mMas oMo Bof-
&mmEgb 3abn gobmseraFn smgdob ogombsbinbom, sMsdgr ob Kdgsem
393806305 30600 Gn3ngmmmdals Bobobnomydgm Bedsb-mgabgdgdmsh.

©3960b Jgag39Gommmasl 3s6Lbabmgagh gabab gade, ggmdbab LadBnggab
bonbbon, mgnbab maygbgdelb sanean o Bgbo.

03060l 3ggmgHommds ©a8m jagdmas 8ol sbagbs @ Gn3byg, 3Mygmab
ogo&n, mcgdab maafm Bggggeesd 3md Bomge B9@gfgedeg. @
Bnb BgmgFommds a5630Bmdgdamas ggbmmyfo Bagfongdno - gagm-
BmoEgdnm. @mogmbgde s @agmbmmagdn JgBgFomas yeomom, 6Gm-
(3006930 3o maFxo s abggMn 3g@ghgab 3Msgamagefin Gmbormmdgdec
boboommgds.

dmgM3nlb Bobgrgnm manbmgdn ogmgs: Mg, Fohrebayh @ 6o-
o @3nbmgdam. g mgebmdo 3s8mymenb mesr dgggfembs @ 33d
0306madlb. mose Bgygfnem mgnbmgdb a0693megbgds dofacomee Bag-
@@ oygsbammn LuygMnol m3gabmgdn. 3sma 3gggFnmmds dgadergds
agmb 3mzgMEbmebgGm-mgmne, mes 86367 mo 8mdB3obm, ormobgdals
bb@o Boygbal gmagFnom, mos Rammabgge, 8mygamomm. da] m30bmgdL
3969300736335 306mgdn, Mmdmydn(3 @oygbgdymas 3bagy @ aorsdbogyy-
dgma yu@dbobogsh.

30d 3nbmgdl sdgm yanoagme, yzeoge-yogobgghe @ bbzosbbgs
068 76bogmm3nl gognbaygmn dgmgMgs: Rocabgga, RomnbaygM-ygoomgmn,
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m0s mdBmbggin, mGmbggM-yzemgma, JoMgzabggin, 8ado Joczabggmn,
ool Baggbab g3g6in, ysgabaygn, mjo yogabaygce.

Bmami(3 gbgrogm mgon, goMmrabygo o Bnogmo mgabmgdab ggM-
o aMarEa(3nd AMagornggmagabno.

3ofiodnt ogbgom goobgs: 3sab(y Mo FgggFnenmdabss jobumMn mge-
6m? gobn mgebob ggfn mdMmbggHns, omds as8mbsgmab Jgdmbggge-
80 3gndangds ngmb Jofgnbeggfn s Ronbgygo.

Logooggmmb o 3gamdatin, agMdsbgmn sGETG manbGo gobgob
mdeEmbggfe  m3060b Jagybor dmabbgbngdms. monb@abymme Jggzebgds
dbmmme ma8sD, Fba@gFnm Igaebadeom HmB o6 Rsggomgoemmb, aogab-
Lgbmo, oy Fmgm 3gog30bgb 2010 Bgmb g 6B AHNb map Loghomsdme-
abm 3mbym@bby semoggfmob 8mbobBMab 3oMbab ogofin Jobum&a mgabm,
Gmdgmng d0bgomb dgomno oxamEmams. FuMbsrm L0 obGgHab”
80gf a08m(350am Jodormmadn asdsMrggdnmo m3nbm mobsbasmgdmmnas,
GEmgmeg mJOmbggin, $3sbosbsgg, JobmGa mgnbm dggabgdymns Mdsm-
gl 3Gmggboge mbybg. Moy Tggbgds Boobgyg@b, 8333060 Jgggfomm-
d0bo ogm (36mdonn boBofgm mgabm ,Bndosbn".

93997 B3g6 Fobgfn mzobob Gadom FgggFnmmdor o oMb,
8ogamoooe Jofgobggb ©gsobmbgdom dogamgdo Mgommdsbosb dgg-
003bgdgen by@smb.

ogofin Jobgfn 3060l Godemmmdal gRhm-gfon 356353nBmdgdgme
@dJHmBos  yuidbab dogen GsBnmgdn, asbbsgmogdam g0 ymEdbab
JmgeEn. 580b memdady Bngbab Bnbs mogndde gjL3gMndgb@mmea dmbagg-
3gdab a00bommobgdnbab Wiz a3dmbms dmbadbmmn > of smoG gogndgm-
F5dm, omgbndbogo jnmgg gFPobgm, Gm3 gnMdbab BsgoMa baBammgdarsb
ya6dbob 3emgBGo oBnb MAcoghgbo @oJ@mGa JobumBn mgobalb Gmame(
m3060b BggaaFHnemmdab, abg GodnmGn sGmBsGabs s 3g8mb Rs8mysrmadgdedn.
3o6ms ombndbmmabs, gidbab 3mgMBb Mbos Bngsbogmo 86ad3Bgmmgabn
Hmo ©33563900b 3Gm3gLbdn Mmgnbolb 3636mnby s dabogal BrmaMorem-
d0b daboggdobo.

3060006 yRdBob 3mg@@3e msgabugare 98abm3gsgeme  Rodgen
Fompgbmds bogMdbmdmam 893fns (396mob Bgmafgdoo 4-xgH, bmmm
B03Boboob Bgmomgdom 3-xgM), nyggmgds 2BGBo JmgB@e BoMdmormagblh
mgnbol 5306m3ysggdams > Fomn Jodomn goMEed8bob IGmEnd@gdem
3980Mgdnb gHm-gfo 36nd36gmmmaab Bystimb.

4393630 jobda mgobob 5-6 c3asko 1goMagdnbab Lsmm dogody
5806mByo378n  a5bo(3ensb JndBamb, Fnbonmsb TogMgde IMsgdGogmmor
R33moma> @> abygdah as8m33gdsb PRMgEb (omaoc, 569 bmgds bagy-
36900l sg@memaDdo. 98 AL m3obm drgnrMEgds 5806mBygsggdam, Gmdmy-
303 399pamd sJ@omMsr dmbsBomgmdgb sGmBs@Bomdm 3ol 3Gm(3gLdo.
23nb LG NMse dmgodobor Bgzgbo 9JL3nMNdgbEmmn aemggeb Bomgagdl.
badgomm @nMbydab Mdodme oM®Ydam mgnbmdn 3g308s6900 53nbma-



953900 — 3b3sMoan63g535, ammn(306n, semabnbn, byMnbn adM3359mmn bmbagg-
doon. mgnbem Rodmbbammo ogm dmoengddn (bygmb@fmmm s bLamgmn)
> 06obgdmmo 3 ;gab 3063s3mmmdadn 25-30°C-@§33gMad Mol InFmdgddn.
fnb 399gasa Ro@ofms Joon JndnunM-mMasbmemgd@ngmn dgmabgds. om-
8mRbgs, Himd Lagmye ©gnbmadn, L JMbGHmMEambob BgmaMgdna, bsgdsme
nym aobforan (3b08mgzeb Fgogoms gonmgogMgdnbs s Mazow (3bndmgeb
89535000 Gomgbmda. gb mgmgbs @b En8mdnb gsbyM-boobmmo
JAmdsgmaFoganmn dgmmmno 338m33mmgged. o8sbosbsgy Wbmd omab-
nd6mb Logygmn 0306m BgoggMs miGmbgMem, bmemm sAmdsgnms ms
339man agabaoghs ogeMagdnem Job® m3ebmb badggmelb GmbEgdao.
3mbndbyemn gJbIgHndghgn SebGNMgdlb 380Bm3gsggdal Fmeb mzebab
36mMo@BoMmAmJdbadn, JobaFn mgzaBabomgnb Azgmmn, GodngMae sGmdsgnbs
©> 398mb RsBmyomndgdada. bg8mombndbamn gJL3gMndgbGmmn dmbagg-
3930l 29565mmabgdab dngyszetor ghadbndzbgmmgab rabi3bsdmy: yfdbab
JOgH8L, mogabmgsmn 3306mdgeggdnb BgmeMgdam dsmomn 3mb3gbdhe-
3onor 20dm@Rgmem ymMdbab Bo356 baBorb, darradh g033mneAmb mgnbm
28n6mdygaggdnms s Bsmn goMEsd360b 3Gmend@gdnm. sby, Hma 93 ogsm-
LobMAaboo, gmgGEL Bgadmns ajgonebmbmgebgds” gbdabmb mgabmb.
ofoagetor BabsamBogamdfngns Jaggtob jobMe mgnbab s dagbabs
JoLFab BBNngRcndgmsglgdomgmdab bajembe, omyds 8ngzshbas Am3 gb
Logombo Laagm bmempdamom o6 bms aymb.

380J6mdo o6 LdoMmgds mnmn Lga-3sabn adsb, Gm8 Jagahe mo db-
nb 3obMn MRMngRomnbash Byggmtoe asbLbgaggdame bamgaby Fafdgmes.
abyzy 833gmMor gobbbgsggdmmas omnbab Jaga@bs @ 8gbab JobMdn moy-
06930 m3nbmgdn wHongGanbsgsh. 3:3, Ms aBzgzl dab sgnergdemdab,
6 303630 RoEN@I- ©3G3dTme @36 3o@sd]3m Sgbab Jobe-
30 A3309603g gab 206853mmmds3a? G dMab 583350 Jagmgdel 8nbsbe?
332330 ogoMmagdmme, mobggbame @ LEmmIdBamn mgnbab 333maeMds
39bob gBmagzommzeba GmBno. 5439 RBrogds Joobgs: bgnfrgds go J393Mnb
@306mb 3mbob BmBa? Rggbab sBMam o bLgaieyds. 393300 3L~
oM. Godom@n 4393%nb mgebm, Gm3gmon ©oygbydgmes 23-26%-0360
353A0sbmdalb 3jmby ydBabsogsb, dmamamne dsmame mamnab 33mby
3m3>8BoM3maJ36gmn, m0abnbobs > Immobsgoorgdab beghgal
33030 6oM3mamdomo 3GmBs@Bamdmddbgma Baghmgdaom, GmAmgdng
bdgbg6 mgebmlb cmogemnb, 6ngzbab, B3gmn barmob Amees @mbgdlb, fMag
30bo BndogEmdnl g06853nmdgdgmn ghmn 8603369mmmgaba dm@ngmage-
6>, B> brgds 3gbab JobMA3n LMol F3Gsmn @3ebab dmosglgdeb dg3-
©am3? 306nb Bgdsmagbgme JoBogmMe Bogfogdomsb 87-90% Bysmos.
adgmadnfggmo 1-2 Bl 363sgmmdedn ggcm ab@ablogas Sqbab
&39P0Esb dnMndmagn BngongMgdgdnb madsmdmengyemafn gRodangdeb
Bymnor 398mB3momgs. goraeab L3nM@Gnb, Gmam@(y oj@anFo 9db@Faagh-
&b god@mo ghomd Bgbib@gdmens. 833060 bfamn agogdab dgbab
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JoLA3o bogmbnoyy b3nMEab 8mmagbgdeb Bg8moa. b ©3333308y@Yds, HmI
bagmbndgg b3nG®3n Bymal 53(339amanb BoRggbgdgen 30-35%-ns, 65-
70%-30 gownennb b3oG@ns. Logmbasgg LnGEEBIn bmd Bomorme EPmomab
$9933R@fMnb ddmby BogMogdnb 6HamJdBab 3Gm3gbe LsBBmnsba mo-
35%318a0b 353ama 0Bygds dafomomom, bamay 2Jnn® Gmmb sbFAnmgdl
gomornab bdnB@n, Bymob Gmme 3o MbEscbmdne LybBrgdes.

By8mambndbaeanab 308mBrenbafg dgndmads gogndGmom, Gmd ,Gndss-
6ab” mgnbnb JgggFarnmds AmAmnbatmgmdl 3abab 338smag6gemn M3aGoggb-
o Bysendn bLBomn §obnbgdnbogsb, s8n@mdsy Bnnmm mgnbmd B)obnbgdno
dnatn Ronb Bymnoba gbBModdnb dg@gFaramdnlb 8basgbe agfab gme-
%0 o 53mgbom 283350 Bndbmmmanam moygbadar mgnbmb Rsabaygia
B9gaGnmmmdabs MEmgb. )

ndo7ds Joombgs: Modmgbomas dBababinacmgdgmn RanbggGo dgggfin-
@mds  begm $ogdob) morgmodgme @ ®3eMagdgme mgebebamgal?
390J6mdo, Gm3 oMamadababnomgdgmns. Bgbodmms, gb bageobe (3oemgg
33e2930b boabor agab-

obmo a3bgnbammmor b, oy Ga8mgbam JggboGygzoLgds ,GNdEAL”
Jmbren(zogin 35R3g69dmmgda EndnyMa Jobyie mgnbab ymbrnzomMo doMody-
&gd0boedn Boygbgdmem dmabmgbgdl. sogmmoe Bemgdol 256853emm3sde
3mg3gme GgbmmmanyFn abb@Madznnb mobobdom, n@ndssbab” 8m(ymem-
3oan b3nMGdgd(339mmmdob 85R376939mm0 11,5-ms6 13,0-3g AgHygmdme. gb
J0 6n36sgb nBsb, Hm3 ,&0dssbnb” @aLaygbgdemom a6z mmabornn yoGdbal
35]R03bmds asbemmgdnm 19,8-22,4 %-0b @aMaemgddo aym. oggg ogbnd-
Bogon, HmB GndnyGo JobyMo m3zabnb abamgdn yuMdbob JsjGnsbmds ybes
®EYdmeegb 23,0-26,0 %-0b goMamgddn. s3rgbor Gndomn Jobyén mgnbab
mgnemdnon binkgdg8(339mmdnlb 85R396589emn 13,3-006 15,0 3m3%-abs
BMHamgd3n bos aymb. Rmamy gbgmdgm .Gndasbalb” mgnbm GadoygHa
Jobafo m3060b Amzmemmdomn bL3nGEGAg3(339emmdal bGSELIGG MM Pofa-
9330 306 Regdo.

3997y Gmdgemndg 36sMmgdgeme ©sInGgdL ,Gnda3Bnb” maygbgdob
08 §gdbmmmanyfn Bgbom, GmamBa gb soggmo Beagdelb a063sgmmds-
30 brgdmms, gb 3nbo InMorn 0bGgMabos, °m3z6ndbsgm Bbmerme, Gmad
2933500 oYgbgdnmmn mgebm GFomngnmmn Bgboo oygbydme GodanH
o6 m30bme 396 Bonogmgds.

1959 Bgmb (36mdamn 83(360gM-gbmmman, 3Gmagbmn 8. agGabndmgn
(35) Bgfms: ,KaxeruHckoe BMHO He BHIAEPXKMBAIOT U MOTPEGAAIOT HA NMEPBOM
TOY M/IM FOfiOBO# Bbifilepxk. HO 3TO He 3HAUMT, YTO MX HeNb3A BbIAEPXUBATD.
B xonnexumu BuH B noppane “Camrpecta” Nel Teunucu MMeloTcA npeKkpacHbie
06pasiibl CTapbiX GeNbIX KaXeTHHCKUX BUH”. 5737 o3bdgbm, Gma 3Gmeggbmen
33%3bn8mgn 1930-40-056 Brmgddn 3mBamdrs 8y376obgmdnbs s 8ymanbgm-
30b bagogdotm baBgzbaghm J3mggno aBLbGednEde J. ogemogda dgmanby-
mdnb 206gmagnemgdeb 353370, sby, AmB ab JoMasm n(3bmdms gabnb Jsbaa



®03900b oG Ggdbmmmagan® Jgbodmgdmmdgdh s sgabgdms Jobu@
©306mb. 53gba 8nbe bagyzgde Jx@om @IBogadRgdarme ws yaRorborgdes.
0do@gds Jnobgs: Go8 303mnbzns ab Bramdamgmds, Gmd 40-50-056 Bmgdo-
6 Jobyf m3nbmb oma 33962731696 s 8mabBaMgdmba6 3nbn @aygbgdabs
Jnfggmagg Bamb, o6ms ory 9333936796, bmmme ghoe Bemna. odag
08sb ogdgbo, Bm3 J3n368n m306mb SRM73mba6 ) 3933Mab e Fn3bsg-
35899, LEm@ge 33 EMMbomzgal brgdmes oEMmdnmo m30bnb gognmsb
3mbLBo. 9oL 0d Bm@ngagnnm SBaMomgdebab, Gm3 ©gg3dgMan bms
39930600 domabbo > BoMgmanbsc magAmdadn mgnbab @d3bsmydol
30380b @38>@sbdgMgdon 36mds. ymageeagy bydmarddgee 3xdyaamadl,
Gmd gobgfo mgebm GRoengrgme Bgbem o6 @agdmes. sdmabie geo-
daemmdeear BabggaMaedfagadb, roglcmsghgdam e sMibMgemymgor
3o @3abmb, Jobm@n m3z06abamzab aBsbabnogdgme drenmafn sGmsd-
03 © 399m no63MnEsb S3Gnmadog Yormndmgdmms. mgnbab dmabdsMgdgmn
8nghgns mGrnbafge Jobm mgobmb NeB-ab LobgemBmmgdng s 3 bobeb
3GmEd@dn dmnodMAgdms Jobufn mgnbob Im@gbnormafe gbadmadmm-
3930b 35JLo3mBL. 58 oMyl m3znbolb Bmmmdnma LnFEIHI33gmmdab
8sR39693gmn odammn nym o AgMygmdes 10,5-12,5-0b goMamaddn, Gag
JobgM0 Bndob mgnbobacmgelb dgnbodsdme. MgsmMar, JobyMa maababoe-
3nb 3mymmmdome L3 E3gd(33ommmdab obadarmyo 8sR396gdgeme Pbrd
ogemb 13,5 3my. L3nMBIA(33gmmd> @ 37> BmamA(3 gb Gadbmemannd
B850 ngm 80RBgmenn XXI Lo gmbob obeBynbadmy. 5833568 gnanamgdad
6230603y sngggemo Bgrmo gedenm o dmenmb 4gobigfa Ne8™-3> bygnds
36bgdmds. badBbammm, Jagamab obyMo m3abeb Mgda@ons 3o
©5)(39, Baba(g Im3ygze Jaganb, Gmam(3 bamgnby Fafdmab agbmBamgdob
IGm(3gba, Mag JoForgmn GFsmn@agme 3gmanbymdabicgal yMobao @ab-
FAYmEd. Mognbr dm@ngaMgdmma o6 Mbms gmgormeym gobmMa wgebab
babaMdmng a30Magd0%y Mofnb mgds, ghmn (3borby (3borens: GMHaraze-
e dgmanbymdal sy3s6s LobgmdBngmgdtngn Immegagelb Gsbade ndgs-
8nbgmn GHgyndab 30Gmdgddn Bgmdmgdgmn agm.

390l Joformme xndgde Boormom addmbogime ebrngem:gaermdc
393mofRgzs Gmam@(y 3g@gormmdab, aby jgonebgbmgsbydabs @ 3gdmb
035tmbsbMabno. 53nGm8 sMsgemsm bymmaba@ ,373900gdsb” o6 bagaimg-
8b. Bggh go of B> JurRArIMdRIM 3933RmIgema Aggbe mengebyr-
0G0 mgabmgda, sdsmes g3MmIgmadb MgGm 3mgbmbydam dgbab@mbasta
©230bmgdn, 528 BaMmgmanbme g3bmgmgdlb Rzgbe cgombodore mama-
a0 boobg 08 Labom, Mo babamagy 993865 ngn 3:mbydsd o A3g63> doren-
8mbogds Bnbodacds.

body3ed Bma@sBs s Rggbmaab Jomgg 9o IRmdrmgdg Lagombb Phes
B93g8man. gbss MEbmmEe oHMBsGBoMmma abgma bognaMadal as8myabads
R3g6n 33mgnbgmdnlb IMag@ngodn. J3ga@dn LEgm dogody maebab rowy-
0735-0535Mag30bob  3n8mnbay mMs JoBagMa a3MrEgdbdab domgase
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3onmofn sBmBogob RoBmyomodgdol IGm3gbb joMasm gbomoggds Hadghm
350mbab > o3@mMan (36) AmbabMgds, Fmdmob mobobdom, >ALYBMAL
mgnbab mMn babolb sGmBa@n: Jnfggmomn, gaMdbob godnMo sGmBsdn s
8gmeAgaen — m3nbab 06@GgbLovGo Liyba, GmIgmos bagyygGHadal dmJdgmyd-
oo BoABmng8bgds). gb 3obobgbgemn obggbgds mo drnmMrgds mMmam-
ab @bAgmrgdnb 3g8mga, 03060l (Eogocagdal 3Gm(3gbdn LubBonds s
JFgds, smaomb @odmdb cwngmmb. Bobn mengmmo gomsFmgds mgabal
R35M3930b EAEMbL, Moy 3oMggmomn @S FgmBgmmn SEmBaG o jm3Im-
696980l Gorgmn dnmgndagfin aoMmsddbgdelb dgmgans.

HmamBy 1339 2m36ndbagmnm, Jzgzda jobgeo m3ebm umb 3mbs-
d6ng Lagga@gddy, gMomd LonbEgMgbmm dnggefbos Dydm smbndbmm o3-
s dmbadMgds Logymggdeb HmmBy KedPGa sGmMIsGab Rs8mysemn-
3930l Logdg30. Igmzgnbgmdals Abmgymom 3Gagd@ngodn dnmgdymns 9.6. bagw-
360b 630bms Juen@nEgdnl 30dmygbgds. gb dgomen YlaMmoGgboe mgabab
adogme oggbgdnl Ggdbmmmansdn as3mnygbgds. Rggbolb sbnm, Logy-
3930l bymmzbain dp@obs Sommet yudbnb B3dnmdn Lmm dogody
oba@mgdmor, > 36nb 80bo6396mbormn.

LozLbgdno 390196b3gdnor FNdgFHM-aanmbabe S S3EMGEMS BmbabMgdal,
6md gfon Mgaombneeb JgmEy MHaanmbdn LogmzMmgdab gomsdebs mgn-
Bob obsmmmadmon ymamor ©odzgdgmns. gb 8mbadMgds (3bsmam mob-
&96mgds 9.6. g3Bm3nmn 83@sma bagmaPgdal 353mygbgdnb @HML Jof-
o 8gm3069m309n. goBab bbgawobbgs gndoboasb waygbgdamo m3znbmgdo
LoaMdbmdmo JoMasgh @aBaboboomgdgm R%0dnM, Gndoym >GmIsGlL mo
96m8s6gmb g3Lgogbgds. Jg93Mdn mgabob momymgds dubgdting LogmzMg-
5%y 9dAgbzgmymalb Spomstin s MmMagnbsmmmGe GndayHa RodaFin SHM-
8580l Rodmysemndgdob.

an, Mmame sgobgdb Jggafolb mzgnbab IV LagBosdmGnbm badgybagm
Lod3mBadnb EEYYddn (36mBammn baghmedmMabm gdb3gMm@n s8gMnggma
tobs gMsbogn Jagaab GMsmngnmmn Babno moygbgdmm mgabmb: ,Jof-
o 0306mb og3b LagBompe as6bbgaggdmme sGmBsgng, Bbasgb dbmgmo-
mda ggFbom Bobogm. gobbbgszgdmmn ymggmogob o6 6a36agl pggogbl,
o830 @ogd@ns, HmI Jagaab mgebmb ogd3b Lagbmm LGN GG, Jom-
orgemn mzabm o6 Jgogh bbgs mgobmgdl, ob asbbbzsggdmmns s LBmMgm gb
a30L78s 9g(393L 8ob B08bnEzgmar”.

o3l 336a:

mdEmbggfa gobafn 306l GodomMo Jgggommdss. ga8mbogjeab
398mbggzedn (dmangfoa 8a3@mbmbab Bnbgogom), Bgodmgds agmb Jof-
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The book presents a short historical excursus of the foundation and
development of the qvevri and the qvevri wine, from ancient period
up to now. It contains and analyses the hard parts of the various grape-
vine sorts and the material, depicling the aroma-creating compounds
of the wine. The book also shows their role in the creation of the taste
and aroma, their antioxidant ability in the Kakhetian wine. The book
presents the research material,which prove that the qvevri wine is
distinguished for its properties. The book also shows the role, played
by certain groups of aroma-creating compounds and components in
the formation of the typicality and stability of the Kakhetian wine.

The monograpphy is the first attempt of the publication of this
kind of the book. It is meant for the specialists, working in wine-
making and students, as well as the people interested in this matter.

This book is published by the National Wine Agency
of Georgia and is dedicated to Teimuraz Glonti’s 85
years’ jubilee and 60 years of his scientific and journalistic
work.



PREFACE

Together with the developed wine-making countries, which greatly contributed
to the development of this significant culture, Georgia takes a remarkable and
advantageous role. Georgia, which is the ancient cradle of the vine and wine, was
able to create, develop and preserve up to now not only the vine's endemic sorts’
versatile bouquet, but also the five technologies of making winc in the gvevri
within millennia. It succeeded in founding absolutely different viticulture and
wine-making aspects, with the vine’s original, versatile sorts and rich assortments
of wines. The Georgian viticulture and wine-making has been declared to be
the treasury of the world significance, when in 2013 the UNESCO declared the
ancient Georgian method of making wine in the gvevri to be the treasury of non-
material cultural heritage.

Among the traditional technologies of making wine in the qvevri, the so-
called Kakhetian method is especially remarkable. It implies making wine on the
full chacha (the hard parts of the grape) and its fermentation and maturity White
and red wines, possessing rich chemical constituency, original taste and aroma,
high nutritional, dietary and medicinal properties are received by observing the
suitable land and climate conditions, keeping the condition indicators of the grape
and specific demands in fermenting and maturing of the wine.

It is natural that while forming organoleptic indicators of the Kakhetian
qvevri wine, a significant role is played by the hard parts of the grape - the skin,
the main stalk of bunch of grapes and the peeps. Their constituent volatile and
non-volatile, aroma-making substances and the changed products, received in the
process of fermentation and maturity create not only the taste and aroma of the
wine, but also the high anti-oxidant ability of this wine. Tough it should be noted
that out of the hard parts of the grape it is the main stalk which takes the decisive
role in forming the specific taste and aroma of the Kakhetian wine. The typical
Kakhetian wine can’t be received without the grape’s main stalk.

It is quite natural that within the last decade, the increasing interest towards
the qvevri and the qvevri wine made it necessary to scientifically study the factors,
which determine the specific, high-degree properties, received as a result of
grape’s hard parts, fermentation and maturity, their original, remarkable and stable
qualities, taking into consideration the modern demands. The presented work isa
humble attempt of proving the distinctness of the qvevri wine and also showing
the decisive role of the grape’s main stalk in the formation of the Kakehetian type
of wine, as well as the interpretation of the factors, determining the stability of the
qvevri wine.

We hope that the presented work will be able to answer the multi-specter
questions, to the reader, who might be interested in the above-mentioned issues.
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THE PHENOMENON OF THE QVEVRI AND THE QVEVRI WINE

Making the qvevri wine in Georgia has been anincessantandlivelytradition
for millennia. It comprised 8 000 years. Archeology helps us to state this reality. [t
is a clay wine vessel, the so-called “Dergi” and the pieces of the other clay vessel,
discovered in South Georgia, near the village of Shulaveri, on the big mount. The
clay vessel is dated by B.C. VI millennium. This unique clay vessel by its shape,

the level of its performance and purposefulness
makes it possible to draw quite important
conclusions. At the neck of the vessel on four
parts there arc stylized images of a bunches
of grape, indicating the purpose of this vessel,
that it is a wine vessel. This fact also points to
the certain artistic level of the crcator’s way of
thinking. This idea is strengthened by the point,
that the shape of the dergi is not only refined and
laconic, but also masterfully performed from the
technological viewpoint. Its egg-shaped form
and its distended sides and narrowed bottom,

»Dergi the neckless clay vessel,  point to the certain knowledge and experience
Shulaveri, the Big Mount of the  in wine-making. All the above mentioned

Khrami. VI-V millennia BC

facts point to a certain level of the creative

workmanship. Basing on the archaeological data, the modern qvevri should
be considered as the result of the creative development of Shulaveri’s Dergi.
It is proved by the archacological material, belonging to early, middle and late
Bronze Age, after Neolith-Aeneolith period (1). Although the wine vessel of VI
millennium is without its neck, in V-VI millennia we encounter small sized clay
vessels with wide open necks (The former settlement of Berikldeebi). and in III

millennium B C. there can be seen bigger, wide topped
and wide-necked clay wine vessels (New Zhinvali,
Kvatsetskheli). The new stage of the qvevri’s creative
development must be indicated by the large- sized
clay wine vessel, of reddish color, which belongs to
the first part of II millennium BC. The vessel has a
turned out neck (Trialeti). This moment might be
considered to be the first step in the formation of the
qvevri’s neck on the way of its development.

The ritwal qvevri, which has a wide body and
narrow top and is performed with fine workmanship,
also attracts attention (Samadlo, 1V-11I centuries BC).

)

The wide topped clay vessel,
the former settlement of

All the above mentioned, logically indicates that Berikldeebi, the beginning of

the long way of the modern qvevri’s formation is an

1V millennium BC



uninterrupted cycle of creative development.

It is quite interesting that about five years
ago in the yard of the Alaverdi Monastery,
one of the qvevris, discovered ncar the North
wall of St. George’s Church and dated by VII-
IX centuries is wide-necked, which can be
considered as a symbolic sign of respect and
respond to the old tradition.

The fact that wine was made in the clay
wine vessel, dated by B.C. VI millennium is
proved by the grape flower dust, existing in this
vessel, which from the viewpoint of information
is very significant. It points 1o the fact that
grapes were pressed in the clay vessel and the

The wide-topped clay vessel sweet grape juice fertilized on the full chacha

“Dergi”, New Jhinvali, 111 (skin, main stalk, pips) in the same way as it

millennium BC . . .
takes place today, while making the Kakhetian
wine. This conclusion is strengthened by the sour sediment of the wine, the trace
of the red wine.

It is natural that a question crops up: How could grape flower dust appear on
the ripe bunch of grapes, when the vine blossoms in May-Junc and the grapes get
ripe in September? It has been stated by the experiment (2,3,4) that a bunch of
grapes keeps the grape flower dust on the surface during the period of blossoming
and keeps it until it gets ripe.

So far, the clay wine-vessel “Dergi” from Shulaveri is the only archaeological
monument in Georgia. The fact, that it is the first wine vessel cannot have accidental.
As it has been invesligated, Shulaverri micro-zone always used 1o be the best
dlace to get the Kakhetian wine. It is stated by Professor Modebadze (5), who
writes that in the twenties of the 20th century the vineyards of the Shulaveri micro

one covered 600 hectares. The ideal location of
the vineyards, the suitable physical properties
determincd getting a high- quality wine in this
micro-zone. The wines of this location were no
worse than the Kakhetian wines of the upper
part. Particularly remarkable was “Kharman
Tava” “Manchkalaant” and “Mdivant” gardens,
which produced the Kakhetian wines with quite
enough extractness. As long as no archaeological
monument was discovered, adequate to the
neolith period clay wine vessel in Kakheti, WE e clay vessel with the turned
may suppose that the ancient method of making  ou¢ op ,Dergi* Trialeti, the

wine in the qvevri, lay its foundation in Shulaveri.  first part of I millennium BC
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The fact, that the first clay wine vessel “Dergi’
was discovered in Shulaveri, the dust of the grape
flower and the sediment of the red wine on a broken
clay piece, point to the significance of Shulaveri
= culture at the initial stage, yet it is not complete, as
we can see the beginnings of the multifold internal
structures of farming, which is proved by the
discovery of the remnants of all domestic animals.
The archaeological finds prove that, there existed five
sorts of barley, also peas, lentils, oats and the others.
There were also discovered knife- like plates, made
of volcanic glass - obsidian and flint, the plough,

The ritual qvevri with a made of a deer’s horn, cutlers, graters, scythes

wide neck, Samadlo IV-I 4nd the others. There were also found earthenware
centuries BC household items and several details of ornaments,
dated by VII-V millennia. It is not accidental that the epoch of Shulaveri culture
was called “Neolith Revolution” One of the greatest cultural discoveries of this
epoch is the spoon, made of bone, performed with filigree workmanship and awls,
pins, also made of bone. All the above mentioned things point to the fact that the
technique of bone and deer’s hom cutting was well mastered at that time. It can
be said for sure, that the cultural finds of Shulaveri present the first and the most
ancient step of the civilization.

There are certain people, who cannot see the difference between the amphora
and the qvevri, considering these two terms to be synonyms. But the amphora is
not the gvevri. It is a qvevri-like vessel, but it differs from it by its configuration
and purpose. The gqvevri is dug deep into the ground up to its neck. The qvevri
is a hard vessel, used for fermentation and maturity of the wine for a long time.
It determines getting the highest quality wine, possessing medicinal, nutritious
and dietary properties. The qvevri-like clay vessel can be encountered in the
countries of Near East, South Caucasus and the Mediterranean basin, mostly in
the shape of the amphora. This kind of vessel was used for oil making technology
or transportation of some other kind of liquids. In Nairi-Urartu (end of the second
millennia B.C.), a qvevri-like wine vessel was half dug into the ground. This kind
of method is still preserved in several regions of South Caucasus. But this kind
of method fails to maintain the stable, optimal, temperature regime, necessary for
the fermentation and maturity of the wine. The white and red wines of Kaketian
type can be received only in Kakheti, moreover only in special micro zones’ grape
sorts (Rkatsiteli, Khikhvi, the Kakhetian Mtsvane, the Kakhetian Mtsvivani, Kissi
and Saperavi). The white Kakhetian sort of wine can be received by the seepage



of the above mentioned white grape sorts (with a certain per cent of constituency)
as well as from every sort individually, without mixing. Recciving the Kakhetian
wine is determined by several major factors: 1. The sort of the vine; 2. The land
and climate conditions; 3.The vessel for the fermentation and maturity of the wine-
the qvevri; 4. The sweetness of the grape (23- 26%). The presscd dregs are placed
in the qvevri. The sweet juice of the grape undergoes alcoholic fermentation on
the complete chacha (the skin, stalk and pips), for about two weeks on its own
natural yeast. The fermented wine in the qvevri is filled with the wine of the
same substance (with the chacha), closed hermetically, covered with clay and the
wine matures on the chacha for five or six months. After the end of this period
the wine, made on the chacha is transparent, crystal clear and does not need to
be worked out. This kind of wine preserves the bouquet of aroma creating and
phenol compounds, passed over from the hard parts of the grape. It is marked with
gentleness, full body, velvety and very special aroma.

The qvevri wine was considered to be a highly prestigious drink not only in
Trans Caucasus, but also all over Russian Empire. True, The Kakhetian wine did
not go to Europe and the other world countries in the nineteenth century, but it used
1o be highly estimated by the Europeans, who used to visit Georgia. It is proved
by the famous French writer Alexander Dumas (father), who was visiting Georgia
in 1859. He was a wine-lover and a connoisseur as well. A. Dumas expressed the
impression, received after tasting the wine in the following words: “God gave the
Georgians the wonderful Kakhetian wine, which does not intoxicate one, or to be
more precise, it does not go to the drinker’s head.”

In 2008 after opening the qvevri in the wine-cellar of the Alaverdi Monastery,
the famous Italian enologist, Doctor Donato Lanati expressed his impression,
when he tasted the Kakhetian wine: “Our knowledge is unable to comprise this
great mystery, it only belongs to the sphere of super enology.”

Later D. Lanati’s, D. Marchi’s and J. Mazza’s researches of the organoleptic
and chemical characteristics proved the remarkable features and originality of the
qvevri wine, made by the ancient Georgian traditional method. (6)

In 2015 the famous international expert, the president of the Grancru
Aassociation Ollivey Humbrekht said after tasting the Kakhetian wine of Alaverdi
Monastery’s wine- cellar: “I have got such an impression, as if I were traveling
in the past, as if I could place the sun and the earth in one glass. It is a wonderful
wine, which fills you with energy. I call upon you never to stop making the wine
by your tradition. Years have proved that fantastic wine is made by this method.
I am frankly saying that you must acquaint the world with these wines by ail
means”.

It is quite natural that a question arises: What is that life-giving source, which
creates the nutritional, dietary and medicinal miraculous liquid that fills the heart
with joy — the Kakhetian qvevri wine; What is the influence that the qvevri makes
upon the foundation of this unique product?
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In this case the first source should be considered to be the chacha- the hard
parts of the grape and the qvevri. The Georgian People called chacha “dedo” (a
variant of “mother”). What kind of a phenomenon is the chacha, called “dedo™?

We think that there must be a deep symbolic meaning, connected with chacha
—the hard parts of the grape, called “dedo”. Why did a Georgian man call the hard
parts of the grape “dedo™? It is an ancient, cognilive phenomenon. Mother does
not only delivers her baby, but also breast-feeds it, teaches it how to stand and
walk and makes a person of it, or as it is usually said in our country, she makes
him, passes over to it all the best things, that she possesses. Therefore a Georgian
man says “I have made wine”. The expression “to make wine” must be of ancient
origin. Our planet in Georgian is “dedamitsa” — mother earth. In Georgian “deda”
— mother is the beginning and foundation of everything: “deda-ena” — mother
tongue, “deda-bodzi” — the main post, “deda-buneba” — mother nature, “deda-
kalaki” — the capital city and so on. The earth for a Georgian man is the mother,
we are made of earth by God, who gave us soul, the qvevri is also made of earth,
so it is the baby of the mother. It is made of earth and dug deep into the mother
earth where “dedo” creates and forms the Kakhetian wine.

The qvevri is made of clay (the earth), rich with organic and non-organic
compounds. The qvevri is a natural area for the wine, it is rich with minerals,
that is, with the feeding area, which fed and ripened the grape from the depth of
the earth — the bunch of grapes. So the pressed grapes go back to their motherly
area, from which they were created, that is to their natural source, where being
transformed in the new quality they have natural conditions for development and
perfection.

The time of opening the qvevri is the first clue for disclosing of that great
mystery, which is nestled in the depth of the qvevri by God’s wish. Opening the
qvevri is very impressive, full of expectation, it is breathtaking and can never be
forgotten. We shall realize all this majesty, when we look down at the crystal clear
wine at the edge of the qveveri, the wine sleeping majestically on the mother’s
chest, its majesty the qvevri wine. And when we taste it, we shall feel how this
divine liquid wakes up and pours its gentle aroma upon us, pleases the tongue and
feels our hearts with the joy, which we had not ever experienced yet.



THE CERTAIN THINGS FROM THE PAST

Within the last two hundred years there were several cases of ignoring and
destroying the traditional Georgian culture. First of all it concerns the Georgian
vine sorts, the traditional wine vessel qvevri and the traditional method of making
wine.

As early as the 20-s of the nineteenth century, the tendency of ignoring the
qvevri started;

In 1826 Sh. Gamba (7), studied the local conditions of the present state of
agriculture very well and he wrote: “When farming is developed in this country,
when the qvevris and wineskins are changed by barrels and when the bottling of
wine is learned, when the European method of wine- making comes into Georgia,
this province can send a lot of wine to Baku, from where it can be sent to Astakhan
and from there by the Volga and its tributaries, it will supply a part of Russia and
Siberia, where these wines will change Moldavian and Greek wines.”

The new stage of ignoring the Georgian vine sorts and wine-making tradition
was the famous specialist G. Lents’ settling down in Kakheti. The purpose of
his trip was to convince the local population, the viticulturists and wine-makers,
that the European sorts of vine and the European method of wine-making, the
European wine vessels (oak barrels and tubs) had more advantage over the local
sorts and technologies. He had planted 28 white and red European vine sorts,
among them Muscat sorts, he also brought “Izabella” (Vitis Labrusca).

G. Lents tried to refine the local “wild sorts™ of grape wine by mixing the
Muscat sort into it, but the ten-year period of the activity of this famous specialist
ended without any result. It is proved by his own words about Georgian (Kakhetian)
sorts and the qvevri, which we present from his article, published in the newspaper
“The Kavkaz”: “The undoubted advantage of the qvevri over European barrels and
tubs™. As for the wines G. Lents wrote: “Besides Saperavi, there are three good
sorts of the white grapes, called Mtsoane, Rkatsiteli and Mtsuane. Sometimes
even a better white wine is made out of one of these grape sorts” (8).

Lants® words prove that the wine, made in the qvevri had advantages over
the wine, made in the barrel, he also stated that there was a possibility of making
high quality sorts of wines from the vine sorts of Saperavi, Rkatsiteli, the Kakhuri
Mitsvane and the Kakhuri Mtsvivani. Though G. Lents’ conclusion was based on
the principle of justice, it cannot be said about the rumors, which found fault
with the technology of making wine in the qvevri. It was not a single case, as it
should be considered as a part of the purposeful, concealed fight against the local
methods.

50 years later after Lents’ evaluation, another Russian specialist Mikhail
Balas (9) gave a sort of summary of the events, current in Georgian viticulture
and wine-making in the last decades. He admitted the advantage of the Georgian
vine sorts and the traditional method of wine-making over the European ones. In
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1897 he wrote: (in Russian): “The principal task of the newly made seed-plots
is, that besides acquainting the local population with the improved methods of
wine-making, distribution of foreign vines free of charge, to encourage the local
wine-makers to change the local and as it was considered at that time, the wild
sorts with the best foreign sorts...

Afler a number of unsuccessful results of using the European methods of
making wine, the wines were made by the local method...

According to the words of the honorable pioneer Lents, who had worked for
many years in order to use European methods of wine-making in this region, in
1846 the spacious Alazani Valley was covered with vine gardens...

Vorontsov sent thousands of vines from Crimea free of charge, but these sorts
did not adjust themselves here and there was no need of doing it as the excellent
local sorts of grapes were doubtlessly more advantageous.

For ten years Lents had studied the local earth conditions and tested more
than 26 foreign sorts of grapes, sent from Crimea and he preferred the local sorts.

The red wine of excellent quality is made here from “Saperavi”, the white
wines — “Mtsvane”, “Rkatsiteli” and “Mtsuani” are strong and possess a full
bouquet.”

Balas gave the highest estimation to the ancient traditional method of making
the Kakhetian wine in the qvevri, and he characterized the Kakhetian wine as
the product of the highest level. He 1877 wrote: (In Russian)“There is a good
method of the Kakhetian wine-makers, implying that the fertilizing and keeping
the Kakhetian wine in the vessels, dug in the ground , where the fertilizing takes
place and no temperature change occurs. Well matured Kakhetian wines possess
a particular, very special taste and excellent airy-unctuous bouquet, thickness,
reminding of port-wines and strong Burgundy wines (10)”.

As we see both of these specialists accentuate the originality and prominence
of the Kalhetian wine, made in the qvevri.

As we see for the Russian specialists an unbiased evaluation of reality was
more important than the obedience to the official, wrong politics.

We consider the evaluation of M. Balas of the general state of viticulture and
wine- making in Kakheti at the end of XI1X century to be very significant. From this
evaluation, it is clearly seen that in the unequal fight to preserve their individuality,
the Georgian traditional wine-making became the winner and the lion’s share in
this victory belongs the Georgian peasants, viticulturists and wine-makers, who
had refused to inculcate European principles and firmly defended their ancient
methods in viticulture and wine-making. It refers both to the endemic sorts of vine
and making wine in the qvevri. It was the period, when some celebrated Georgians
(Al. Chavchavadze, Z. Jorjadze, I. Bagration-Mukhraneli and the others) took up
making Kakhetian wine in the qvevri (and quite successfully) without chacha, that
is making it by the European method.



In XIX century the policy of ignoring the traditional viticulture and winc-
making brought about a certain nihilism and reprchending attitudes. They
found fault with the qvevri and the traditional technology of making wine in the
qvevri. In defense of the Georgian traditional viticulture and wine-making, many
progressively thinking representatives of the national-liberation movement stood
up. Among them, the great public figure — Ilia the Truthful’s (Chavchavadze)
activity was very important, especially his profound work “Wine- making in
Georgian way” Which is a fundamental work in the history of Georgian viticulture
and wine-making. His opinions about the importance of the qvevri and the merits
of the wine, made in the qvevri are particularly valuable. He predicted: “The only
shortcoming of our wine, which is considered to be its fault is actually the merit
of our wine and if ever our wine finds its way to the world’s market, it will be due
to this very merit, if with God’s mercy we manage 10 survive after the attack and
preaching of our busybody do-gooders, domestic and foreign ones™ (11).

The ups and downs of the social-political life of the 20th century had a
negative influence upon the development of the Georgian viticulture and wine-
making.

The negative and absolutely unacceptable tendencies shaped up especially
since the 60s. It had a particularly bad impact on the Georgian genetic fund of
the vine and the attitude towards the method of traditional wine-making. The
dominant position in the Georgian viticulture and wine-making was occupied by
two sorts: Rkatsiteli and Tsolikouri. The fields of the other vine sorts, which gave
high-quality wines, got considerably diminished. In the middle of the 60s, there
was an attempt on the official level to withdraw and liquidate the production of
wine-making in the qvevri.

The issue of the withdrawal of the qvevry was discussed at the specially
appointed meeting at The Institute of Planning (head- Jomarjidze) of the Ministry of
Food Industry. Together with the other specialists, the famous scientists, Professor
Giorgi Beridze and Sir Givi Alexi-Meskhishvili were present at the debates. After
the report, delivered by me, there started a hot professional discussion. After it, the
persons, who were against the qvevri, failed to present any arguments to defend
their position. The presented report played the decisive role in the issue of the
preserving the qvevri. So did the principal position and authority of Professor
Giorgi Beridze and Sir Givi Alexi-Meskhishvili.

In 1975, by the order of the government, one million saplings of “Izabella vine
were to be planted in the vineyards of Kakheti, but owing to the strong protest of
the specialists and society, this intention failed. Yet, this dormant problem appeared
again 15 years later in a new shape. In the spring of 1990, there was issued the
new price list of the grape purchasing, signed by the Chairman of the Council of
Ministers, according to which the price of 1 kg izabella grape’s purchasing price
grew from 35 copecks to I ruble and it almost reached the purchasing price of
Saperavi. Unfortunately, the ppowerful protest failed to reach its goal.
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After the failed attempt of the qvevri’s withdrawal, there appeared certain
nihilism towards the qvevri and the method of making wine in it. Beginning
with 80 s nihilistic attitude increased considerably and turned into a catastrophe.
The process of filling the gvevri with earth started. The opinion spread that the
qvevri was the source of dirt. Even among the specialists the idea spread, that the
Kakhetian wine and the wine, madc in the qvevri was the item of the past, that this
kind of wine was heavy, rough and that Europe and America would not accept the
wine, made in the qveveri.

In 1983 we turned to the Central Committee of the Communist Party and
presented a 25 page report, about the crisis situation in the viticulture and wine-
making. They seemed worried, shed crocodile tears and after the futile visits for
2 months I was asked to put the problems, given on 25 pages on page and a half.
That was all. It was not only a delicate refusal but also an expression of cynical
attitude towards this problem.

It can be said that the nihilistic attitude towards the qvevri and the wine, made
in it was supported by the fact, that the traditional method of the wine-making in
the qvevri was not properly kept. The wine was supposed to mature on the full
chacha for 5-6 months, until March-April. The chacha was removed from the wine
in December. It was done in order Lo report the wine as the yearly product and
show that the plan was carried out. In this way it was impossible to complete the
technological cycle in the qvevri. Therefore an incomplete product was received,
which required certain technological processes in order to get a stable wine.

In 1997-1998 during the process of the working out the final variant of the
“Bill of the Vine and the Wine” At the Parliament commission, we put forward the
issue about the qvevri and the qvevri wine to be included under a separate heading.
The recommendations of the European community made it possible to admit, but
the commission of viticulturists and wine-makers refused. As it appeared and not
once, it was not the right time for the resurrection of the traditional viticulture and
wine-making. Fortunately this time came soon. XXI century offered renovated
realities. In 2003 by the support and assistance of the European Bank, the
institutional reform started in the Institute of Georgia’s Gardening, Viticulture and
Wine- making. One of the principal directions in the scientific and research work
was the restoration and improvement of “the local genetic fund of fruit and vine
and the traditional technology of wine making” So the traditional viticulture and
wine-making got the green light.

In the period, when the Georgians turned down the qvevri and the traditional
method of making wine in the qvevri, they were filled with earth, that is, we buried
them and we forgot the great asset of our culture, foreigners got a hunch of the
given situation and decided to make use of our qvevris, which we had rejected
ourselves and use them for their own interests. Their instinct did not fail them.
This process started in the middle of the 90s and still it is going on.



So the history of fighting to preserve the traditional method of making wine
in the qvevri has not been smooth, cspecially during the last two hundred ycars.

The problems, which appcared in the recent years, can be considered to
be the continuation of the acute problems of XIX-XX centuries. In some cases
the continuation had the hardest, disastrous consequences. This subject is very
profound and has a multitude ol aspects.
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XXI CENTURY - THE BEGINNING OF THE RESURRECTION OF THE
ANCIENTTRADITION OF MAKING WINE IN THE QVEVRI

We mentioned above that at the end of the 90s of XX century the open and
hidden fight against the traditional method of making wine in the qvevri ended
with a disastrous result: The Georgians would not even hear about the wine, made
in the qvevri. Unfortunately within the two hundred year history, the clash of
interests came to the deplorable end, though a new sphere of interests cropped up,
which was of a larger-scale and rather dangerous. In Europe, there appeared interest
in purchasing and exporting the Georgian qvevri and making arrangements of
making wine in the gvevri. Was this activity accidental or should it be considered
to be purposeful and calculated in advance?

When you, yourself devaluate and make your own treasure useless, for the
others, who are cleverer and more sharp- minded, it might become successfully
useful. Can we interpret the interest of the Europeans in making wine in the qvevri
in this way? If we admit this possibility, then there might appear a new reality of
recognizing and valuing your former treasure again, although it is lost and belongs
to the others. Presenting this supposition should not seem exaggerated, especially
when the introduction of the term “qvevri” in the English language brought
about quite a lot of debate: “qvevri” or “amphora”. Not only foreigners, but even
Georgians tried 1o “baptize” it. This illogicality became a sorrowful reality. The
habit of imitating everything foreign blindly, showed itself in this issue as well, in
spite of the fact that there did not exist any logical argument to consider “qvevni”
as “amphora”. Fortunately by and by it was realized that “qvevri” should not be
called “amphora”. According to its configuration, meaning and purpose, qvevri
is essentially a different, wine vessel. Gradually, in foreign circles it was realized
that “qvevri” is the term, born in Georgia and it should be pronounced in the same
way, it does in Georgian. As for the internationally spread the English language,
there is no phonetic problem of pronouncing it, as it sounds in the same way as in
Georgian.

Overcoming this complicated and controversial problem was quite hard.
Fortunately Georgian Orthodox Church did much to unite the people with different
ideas and Amba of Alaverdi Mitropolit David’s contribution in this matter is great.
A lot of efforts were taken by “The Qvevri Fund”, which was founded in 2011
and united the wine-makers, who made wine in the qvevri. They did much to hold
“The First International Symposium of the Qvevri”. These activities were very
significant for Georgia, as they contributed much for presenting the priority of the
country as the most ancient wine-maker in the qvevri and also the term “qvevri” as
the Georgian term, which is inculcated in English and the other foreign languages.

So it can be said that the beginning of XXI century for Europeans (and not
only for them!) is marked by the discovery of the gvevri and the wine, made in the
qvevri. We can even draw a parallel: whereas the beginning of the first millennium



started by the process of the vine’s cultivation for the Middle Europeans, at the
beginning of the second millennium it started with the discovery and recognition
of the qvevry and the wine, made in the qvevri.

When we speak about the regeneration of the ancient traditional method of
making wine in the gvevri, first of all we mean that sad reality, that this method
was completely forgotten by the population. Approximately the same situation
was in the wine-makers’ Joint- Stock Companies, Corporations, The Limited
Liability Societies and firms. While making wine in the qvevri, they did not keep
the method of making wine in the qvevri, we mean the fermentation and maturity
of the wine on the full chacha for 5-6 months. There was a certain deviation from
the traditional technology, we mean first of all, that the wine for fermentation and
maturity took place on the chacha without the stalk and placing it afler that in the
oak casks, or taking out the wine from the chacha before the fermentation was
over, or doing it after one or two months afier the fermentation. Such activities,
to be more precise, technological deviations resulted in not getting a typical
Kakhetian wine.

The fact is that forgetting the traditional method of wine making in the qvevri
was in the first place due to the wrong state policy, which had been inculcated in
the Georgian viticulture for decades.

In the middle of the first decade of XXI century turning to the traditional
viticulture and wine-making began. In this respect the restoration of the wine-
cellar of the Alaverdi Monastery, founded in VI century, and restored in 2006 was
extremely significant. In 2007 the wine was made in the qvevri by the ancient
traditional method, though the wine-cellar existed in VIII-IX centuries. It was
proved by the archaeological excavations, recently held near the north wall of St.
George’s Monastery.

Almost for 300 hundred years, due to the unlucky period, the 11th century
wine-cellar was useless and in the Soviet period it became the property of tractors
and machines’ station. In the ancient qvevri’s oil products were kept and later the
qvevris were filled and covered with earth;

The project of the restoration-reconstruction of the Alaverdi Monastery
started in 2005. It was jointly carried out by the Georgian Orthodox Church, the
Ministry of Culture and Sports and the Society of Limited Liability “Badagoni™.
The restoration of Alaverdi’s wine- cellar was financially supported by the
“Badagoni” and it was one of the significant stages of this project.

It is quite symptomatic that the restoration of the traditional technology took
place in the entrails of the church. This technology might have been impossible to
restore in the conditions of large-scale industry.

The Monastery of Alaverdi played the decisive role in the awakening of
the historical memory of the ancient method of wine making in the qvevri.. The
Monastery of Alaverdi managed to take out the wine-making in the qvevri from
the private, commercial sphere of interests put it into the national, wide social
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interests’ sphere and place it in the world arena as a Georgian treasury of non
material cultural heritage.
In 2010 the 33d World Congress of the Vine and the Wine was held in Thilisi.
The report, delivered there “The History of the Georgian Wine and the Traditional
Technologies™ and the visit of the Congress participants in the wine-cellar of the
Monastery of Alaverdi greatly assisted the recognition of the qvevri wine.
The Kakhetian wine of Rkatsiteli vine sort, made in the wine-cellar of the
Monastery of Alaverdi, soon acquired International recognition. This process
began in 2009. The qvevri wine of the wine-cellar of the Monastery of Alaverdi
was presented at the International Festival “Vini-ltali”, held in Italy, where it was
incredibly successful and was widely responded on the international arena. And in
spring of 2010, in London, at the great international contest “Decanter” the wine
“Alaverdi’s Traditions”, made in the wine-cellar of the Monastery of Alaverdi,
presented by “Badagoni”, was awarded a bronze medal. Here we offer you an
extract from the catalogue, published in 2010, where it writes how the qvevri wine
was estimated at the contest: “The color: dark yellow-golden, The aroma: Its sharp,
intense and interesting smell has such an aroma, which characterizes ripe fruit and
jam. One can also feel the aroma of the peach and apricot, mixed with the aroma
of dry fruit. The taste: one feels at once, that this white wine does not resemble
any other ones. It is thick, pleasant and incredibly fruit-like and the principal thing
is that after tasting it there occurs the feeling of the high constituency of tannin,
which at the beginning might seem out of place, unsuitable, but after tasting
it for the second time, you will realize that this is the very peculiarity, which
attaches to it an additional value and merit to this remarkable wine. It is a great
victory of the Kakhetian wine, especially if we take into consideration the fact,
that Europe was unaware of the Kakhetian wine with its specific taste and aroma.
Very soon afler it, the Kakhetian qvevri wine of the Monastery of Alaverdi wine-
cellar won the gold medal at the international contest, held in Tbilisi and arranged
by Georgia’s Chamber of Trade and Industry. In 2010 the Kakhetian, Rkatsiteli
qvevri wine of the wine-cellar of Alaverdi Monastery got two more gold medals
at the international exhibition, arranged in Thilisi. The activity of the Alaverdi
Monastery was adequately estimated by The Chamber of Trade and Industry of
Georgia in 2010 and awarded it with a prize and diploma - “‘For the Restoration
of the Traditional Industrial Branches and the High Aesthetic level of Industry.”
The wine “Saperavi” made by the “Badagoni” in the wine-cellar of the
Alaverdi Monastery should be particularly mentioned. It got ‘Grand Prix’- the
highest regional award at the Intemational Contest, held in London in 2010. Here
we present the evaluation, given Lo the “Saperavi” wine: Color: intensive ruby
and pomegranate. Aroma — one can feel a sharp and complex taste at once. It
possesses the cherry aroma, mixed with various spices. Taste — this healthy wine
has an intensive taste, rich with tannin, which is both, refined and pleasant. It is
characterized by the sweetness of alcohol and fullness of tannin. This advantageous



combination makes the best, harmonious, well-balanced wine, which keeps long.”
At various contests this wine has been awarded gold and silver medals.

The wine of the wine-cellar of the Alaverdi Monastery was formed under the
name of “The Monks’ Wine” in 2011.

In spite of the fact that “The Monks” Wine” of the Alaverdi Monastery, both
the white and red ones enjoy great reputation and the demand is great among
the foreign, interested circles. The wine-cellar of the Alaverdi Monastery docs
not aim at having industry and making business. Recently, small quantities of
“The Monks’ Wine” were sent to the exhibitions, held abroad, where these wines
were highly estimated. The new great victory of the qvevri wine took place at the
“Decanter’” international contest in 2015, where “The Monks’ Wine” Rkatsiteli
of 2013 harvest was awarded with a silver medal. It indicated that the recognition
of the Kakhetian qvevri wine is gradually increasing in the world.

The significant event of 2017 was, that t the Internatrionalcontest of Decanter,
the wine company “Otskhanurt Sapere” of “Mameuli"was awarded the highest
prize “Platinum Medal”.

The great response of the qvevri and qvevri wine in the world made a desirable
foundation for The UNESCO and on December 4, 2013 the traditional method of
making wine in the qvevri was acknowledged as the treasury of non material
heritage. The tight cooperation of Tthe Qveqri Fund’ and ‘The National Agency of
the Cultural Heritage’ did much for getting this great and desirable resuit.

In the wine-cellar of the Alaverdi Monastery the tradition of making brand
wines from the Kakhetian vine sorts is being inculcated. These sorts are: Saperavei,
Mtsvane Kakhuri, Kissi. Khikhvi, Vardisperi Rkatsiteli, Kakhuri Mtsvivani. We
think that this direction is right, as it enables us to present a rich bouquet of the
wines, made from the sorts of vine, which possess special, individual, original
properties.

The experience of the recent years proved, that a great role has been played
by the eparchies of Georgia in order to restore, preserve and develop the ancient
tradition of viticulture and wine-making. On the territories of these eparchies the
process of the restoration of wine making is successfully going on in the restored
wine-cellars. In 2015, in Gori the presentation of “The Georgian Traditional Wine
Fund” was held, where the Synod members, 25 bishops signed the agreement that
in the eparchies and wine-cellars of monasteries, the restoration of the traditional
viticulture would be supported. In 2007 this great national issue, initiated by the
Alaverdi

Monastery was soon supported by the eparchies of Chkondidi, Gori-Ateni
and Kaspi Samtvisi, where from the grape-vine sorts of Ojaleshi, Chinuri, Goruli
Mtsvane, Budeshuri wine was made by the traditional method. The wines were
highly estimated.
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The Kakhetian wine had a high reputation not only in Ruassia, at the Court
of Iran’s Shah and the other neighboring countries, but it was tasted in Europe as
well and estimated it.

In 1893 the newspaper “Iveria™ (N 105, p.4) wrote that by the order of three
Members of the Parliament of the Great Britain three wineskins of the Kakhetian
wine had been sent from Tbilisi to London. Prince Bonaparte Murat had said to
the Members of the Parliament: “] prefer the Kakhetian wine to the French and the
Rein wines.” The foreign specialists were delighted by the qvevri wine.

The famous Sweden somalie Katarina Alvin said that she was surprised by
the traditional Kakhetian white wine, that it was a surprise for her and that it was
a very interesting wine.

Georgia’s friend Jonathan Wurdeman together with the Georgian wine-makers
visited the French wine-makers - Rene Jean Dardi and Fransois Robo, who are
known for their laconic ways of speaking and it was the very Georgian wine that
made uncommunicative Rene Jean Dard speak. After tasting the Georgian wine,
he said to Jonathan: “I drink wine every day, but the Georgian wine warmed my
heart ... 1 have been expecting this feeling for 12 years, but up to now not a single
wine has warmed my heart.”

Jonathan Wurdeman gives us another incident. Last year the French wine-
maker Tier Puzelatti visited Georgia. After getting acquainted with the Georgian
wines and wine-cellars, he said:

“We have found out a lot of things in Georgia. In spite of the fact, that we
make wine by a little interference, we discovered the wine-makers in Georgia,
who less interfere in the process and achieve highly refined results.”

The period of 2007-20012 is marked with significant events in the sphere
of making wine in the qvevri. First of all we should point out “The Georgian
Traditional Fund of Wine”, founded by three bishops — Amba Bishop of Alaverdi
David, Bishop Andria of Gori and Samtavisi, Bishop Petre from Chkondidi. The
Fund aims at the restoration and caring of the ancient sorts of vine and making
wine from them by the traditional technologies and their popularization. The Fund
founded “The Center of the Georgian Wine” in order to support the culture of
using wine and inculcate it.

On April 8, 2011 “The Fund of the Georgian Traditional Wine,” “The
Association of the Georgian Wine,” and “The Club of Wine"” founded “The Qvevri
Fund”, presided by Amba of Alaverdi, Bishop David. The aims of “The Qvevri
Fund* are to restore and defend the Georgian tradition of making wine in the qvevri,
stimulation and support of the qvevri wine makers, the inculcation of the category
“The Qvevri Wine” both in Georgia and beyond it. The restoration of making
tradition, its popularization and support, raising the culture of the utilization of
the qvevri wine and publishing special literature for the popularization of making



the qvevri and the qvevri wine. “The Qvevri Fund” laid the bases to hold “The
International Symposium of the Qvevri Wine” regularly.

“The First International Symposium of the Qvevri Wine"” was held in the
Monastery of Alaverdi on September 15-18 02011 by “The Qvevri Fund™. It was
a very significant stage. The principal aim of the Symposium was to acquaint the
wide society of people with the multi-century old tradition of making wine in the
qvevri, the uniqueness of the qvevri as a wine vessel, presenting the qvevri wine,
the novelties, which took place in the scientific research devoted to the traditional
wine of the qvevri, the history of the Georgian wine- making, versatile wincs and
sorts of vine, the tourist infra-structure, the Georgian cuisine, culture, architecture,
folklore and the necessity of support to develop future tourism in Georgia.

Among the invited guests and hosts thcre were Georgian and forcign
scientists, wine-makers, viticulturists, tour-operators, journalists, the specialists
of wine tourism and marketing, buyers of the wine, ethnographers and the other
enthusiasts.

About 60 foreign guests took part in the symposium (the USA, the Great
Britain, Germany, France, Italy, Ukraine, Turkey, Chile, Poland, Czechia).

The symposium was planned and held by the USA project of the intemational
development- “The Initiative of the Economic Promotion™ EPI financing and
support.

The Symposium was opened by Amba Bishop David of Alaverdi. The reports
were presented by David Lordkipanidze (Georgia), Patrik Mac Govern (The USA)
Jose Williamozi (Switserland), David Magradze (Georgia), Roberto Bachilieri
(France), Teimuraz Glonti (Georgia), Roberto Femani (ltaly), Giorgi Dakishvili
(Georgia), Giorgi Barisashvili(Georgia) Cecilia Diaz (Germany), Derel Cort (The
USA ,California) Jim Threazis (The USA), Elis Feiring (The USA), Rusudan
Gorgiladze (Germany), Asmat Okropiridze( Georgia), Deacon Bidzina Gunia
(Georgia).

The Symposium was opened on Seprember 15,2011 in Tbilisi, in The National
Museum, where the new exposition was arranged. The exposition presented the
archaeological finds, discovered during different periods: the ancient gvevris,
the oldest pips of grapes, various wine vessels, the ancient tools, connected
with viticulture and wine-making, and photo exhibition. The participants of the
Symposium exchanged their experiences and opinions about the gvevri wine,
wine tourism, marketing, the educational methodology in the wine and culinary,
publications and the international centers, the joint cooperation of wine and
tourism industry.

In the reports, delivered at the Symposium, the foreigners’ interest in the
wine, made by the Georgian traditional method on the chacha, the qvevri was
clearly seen. It was obvious, when they presented the results of the experimental

research, they had held.
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True, the wine, equal to the Kakhetian wine cannot be received in America
or in the various regions of Europe (It is impossible even in the other regions of
Georgia except Kakheti!) but still, it is possible to get there the wine, enriched with
the hard parts of the grape. And this is a new, very attractive reality for America
and Europe. It is very pleasant that it happens using the Georgian traditional
technology in a creative way.

“The First International Symposium of the Qvevri Wine” was held on a
high scientific and organizational level. The significance of the Symposium is
primarily estimated by the fact, that the qvevri and the wine, made in the qvevri
by the Georgian technology, as a purely Georgian phenomenon got significant
recognition on the international arena. The word “Qvevri” got inculcated as a term
of the Georgian origin in the international relations.

The interest in the qvevri and the ancient traditional method of making the
qvevri wine is gradually increasing. There can be observed a significant growth
of the orders of foreign businessmen to the Georgian qvevri makers about making
and purchasing of the qvevri. At present the qvevri wine is made in several
counties: The USA, Canada, Japan, France, Italy, Austria, Slovenia, Croatia,
Serbia, Switzerland, Australia and the others. By the end of 2017, the number of
the qvevri wine makers had reached 70 (according to the imprecise data). Yet the
number of the qvevri wine makers might be greater.

The foundation of the first school-academy of Ikalto “The Qvevri Sakhli
(House)” in 2015 should be considered to be a significant event in the resurrection
of the traditional viticulture. The school’s aims and tasks are so great and multi-
aspect, that it was given a very symbolic name “The Qvevri Academy”. This
institution will be meant not only to produce the gvevri, but also become a great
educational center. The World Bank, the Fund of the Municipal Development of
Georgia and the Alaverdi eparchy greatly contributed in the implementation of
this idea of Amba Alaverdeli, Bishop David.

On September 2-3,2017 The Qvevri Academy of Ikalto hosted I'V International
Symposium of the Qvevri Wine. The organizers and supporters of the Symposium
were “The Association of The Georgian Wine”, The Ministry of Agriculture of
Georgia The National Agency of SSIP and the eparchy of Alaverdi. Under the
aegis of the Symposium, the First International Symposium of the qvevri wine,
the contest was held, presided by the famous American wine expert Lisa Granik.
The contest revealed the new names of the family wine- cellars. Their qvevri
wines were equally good as the qvevri wines of the big and middle-sized wine-
cellars, presented at the contest. The qvevri wines of the family wine-cellars got
several highest awards. Five wines, presented from the foreign countries —France,
Slovenia, Serbia were awarded two gold, one silver and two bronze medals. The
Kakhetian wine Mtsvivani got the highest estimation for the first time. The white,
dry wine of the Kakhuri Mtsvivani of ,,Koncho and Company* got the gold medal
and the newly founded “Kasreli” wine-cellar’s the Kakhetian wine Mtsvivani



got the silver medal. This fact proves again, that the vine sort of the Kakhuri
Misvivani possesses a great technological potential. Within a very short time there
appeared an incredible interest in the Kakhuri Mtsvivani. The industry of saplings
cannot meet the growing demand of the people, who wish 1o cultivate the Kakhuri
Mitsvivani.

There started the process of restoration of the Georgian traditional viticulture
and wine- making and finding the local vine sorts, which were lost or at the brink
of extinction. It is a real public movement. There appeared the new names of the
lovers of the vine and wine, who successfully cultivate and take care of the vine
and arrange vine-cellars, which is a true guarantee, that the development of the
traditional wine-making is going in the right direction.

In recent years the interest in the Georgian traditional viticulture and wine-
making has particularly increased. It is very pleasant, that the process of making
wine from the local sorts of wine started. Young people also take an active part in
this matter. Gradually the feeling of prestige of viticulture and wine-making has
awakened. It is very significant, that the issue of the restoration and development
of viticulture and wine-making has become within the sphere of the Government
interests. The viticulture and wine-making has been declared to be a priority in
the National economics. Particular interest of wine-making in the qvevri by the
ancient traditional method has appeared not only among the population both in the
country and in the city, but also among the famous companics, corporations, firms
and the Societies of Limited Liabilities. It is proved by the fact that by the end of
2017, In Georgia 103 big and middle capacity companies got united and registered.
And the number of the qvevri wine making families reached 77. Their qvevri
wines were awarded gold, silver and bronze medals at the international contests.
The raise of the family viticulture and wine-making is a firm guarantee that the
resurrection and development of the traditional viticulture and winemaking is on
the right way in the near and far prospect.

In 2017, the work on the Intemational Multidisciplinary project “The Research
on Georgian Vine and Wine Culture” was over. The experts and scientists from
Pennsylvania, Montpellier, Milan, Copenhagen, Toronto Universities, lsrael’s
Weismann Institute and Montpellier’s Agrarian Research National Institute took
part in the work together with the Georgian scientists.

The bio-molecular research, held in the University of Pennsylvania proved,
that on the wall of the wine vessel, discovered in Shulaveri, there existed the
organic acids, (wine acid, apple acid, ember acid, lemon acid), which is the marker
of the wine, made of the vine sort Vitis Vinifera.

As a result of the research, held in Israel’s Weismann Institute, by applying the
dating method C 14, the age of the samples was determined BC 6 000-5 800 years,
which is 600-1000 years older than the trace of the wine from Zagros highland
region (Iran), considered to be the oldest.
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The researchers of the University of Milan (Italy) restored the climate of BC
VI century and stated that in Kvemo (Lower) Kartli, there were suitable conditions
for cultivating vine 8 000 years ago.

So, the research work proved that the wine was born in Georgia and it spread
all over the world from here. This conclusion based the decision that Georgia was
to be presented as the cradle of wine in the newly founded The Museum of the
Wine Civilization in France, Bordeaux.

In Bordeaux Georgia was the first invited country, which opened the cycle of
exhibitions of viticulture and wine-making and it became the honorary host of the
Museum of the Wine Civilization.

A big sized qvevri was specially made for the exhibition and it was placed in
the central entrance to “The Wine Town”. The qvevri will permanently stay there
as the ancient method of making wine in the qvevri was recognized as the treasure
of non material cultural heritage by the UNESCO.

And later, on November 13, 2017 the periodic issue of the National Academy
of Science of the USA officially published the conclusion of the international
commission of studying the history of wine. The article was titled: “Georgia’s
Early Neolith Wine from South Caucasus.”

The famous, highly rated joumal “The National Geographic” and the
information agencies of various countries extensively enlightened this sensational

discovery.



THE HISTORIC MICRO-ZONES AND MICRO-REGIONS OF THE
KAKHETIAN WINE PRODUCTION

According to Professor G. Beridze

From the viewpoint of high-level viticulture, Kakheti is divided into two
zones: Inner Kakheti and outer Kakheti. Inner Kakheti is a significant region and
is divided into three parts: The upper part — from Akhmeta to Mukuzani, the lower
;artt’ ~from Mukuzani to Khirsi and the beyond part- from the Pankisi gorge to

abala.

The Upper Part

In the middle zone of Akhmeta micro-zone, high-level Kakhetian wines are
received (450-540 m. above the sea level), which are close to the Kardanakhi
wines by their properties. High level wines are received in Bitaani, Nazvrevi,
Kiazoanteuli, Rafielaanteuli, Rikispiri, Rostomaanteuli and Dadianidziseuli
places. These wines are characterized by strength, extract and pleasant smell.

The lkalto region includes the villages: Akhasheni, Khorkheli, Alaverdi,
Chabinani, Arashenda, Ozhio, Zemo Khodasheni, Charekauli, Atskuri, Ikalto,
Ruispiri. The wines of this micro-region greatly differ from the wines, received in
most of the Kakhetian regions.

In the middle zone of the micro-region (400- 600 M. above the sea level)
high-quality European and Kakhetian sorts of wines are made.

In the lower zone (359-450 m. above the sea level), light, contented
Kakhetian wines are made. High —level wines are made in Artozani, Gorgorebi,
Berebi (Monks), vineyards, Alexeurebi, Nadkorebi, Imerlianteuli, Rezikoanteuli,
Nazianteuli places. The direction of the micro-zone is producing high-quality
Kakhetian and Eeuropean wines.

The micro-region of Kurdgelauri is marked with high-quality European-type
white and red wines, as well as the light wines of the Kakhelian type.

In the middle zone of Tsinandali micro-region (500-530 m above the sea level)
high- quality European and Kakhetian wines are made. The wines of Tsinandali,
Kvemo Khodasheni and Akuri wines are especially remarkable.

The Lower Part

In the micro —region of Mukizani, the wines of intensive color, full-body are
made in Dedoplizvari, Papari fields, Damarchine and the other places, (400-650
m. above the sea level), particularly the red wines.

Gurjaani micro-zone is the producer of the Kakhetian white and red wines.
In the middle zone (350-450 m. above the sea level) high quality Kakhetian type
of wines are made. Particularly we should mark the wines of Shalikoantzvari,
Godzianteuli, Barbare’s Field, Dubeebi, Nakorughali, Didsharebi, Akhoebi,
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Gverdismitsebi. In the lower zone (250-350 m. above the sea level) very good
wine material is made for the production of the Kakhetian and European wines.

Kardanakhi micro region made the Kaketian wines famous. The wines,
received in Tsarapi, Akhebi, Dzoghalebi, Gulitsarapi are especially remarkable.
These wines develop a strong bouquet and aroma while getting old. The middle
zone (350-450 m. above the sea level) produces wonderful Kakhetian wines,
especially in Tsarapi micro-zone.

In the micro-zone of Anaga-Tibaani the best Kakhetian wines are received in
Korbulakhi, Chiantkis Boloebi places. They are characterized by dark tea color,
extract and taste of Madera. This property differentiates them from the table
Kakhetian wines of the other micro-regions.

The Beyond Place

The white and red European type of wines of Napareuli, Eniseli and Kvareli
micro- regions are especially famous. Due to the warm climate, there are received
here less extracrive, gentle, joyfully acid wines, which develop a rich, content
bouquet, as they get older.

Pankisi Gorge. Here the Kakhetian wines are marked with light content. The
wines of Alvani micro region are without content and less harmonious.

Outer Kakheti. According to their viticulture value, the wines of Outer
Kakheti are divided into Kachreti, Manavi, Patardzeuli, Khashmi and Jimiti
micro-zones. The vineyards are on 480-1 000 m from the sea level. The wines of
a high European level and the material for the brand and sparkling wine is mainly
produced here.

This part is less known for the Kakhetian wines of a high level, only in some
regions.

The micro-zones, producing high-level Kakhetian wines are: the upper and
middle zones of Inner Kakheti, the middle zone of the lower part and Anaga-
Tibaani micro-zone. Among the above-mentioned places, the micro zones of
Akhmeta region’s middle zone, 1k alto,

Kardanakhi and Anaga-Tibaani are particularly remarkable. They sharply
differ from one another for their organoleptic indicators — color, aroma taste.
As we can see, in the above mentioned zones, there are preconditions for the
diversification of the assortment, expanding and perfection of the white and red
Kakhetian wines of high quality.



THE AROMA-CREATING COMPOUNDS
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AND THE HARD PARTS OF THE GRAPE






THE AROMA-CREATING COMPOUNDS OF THE GRAPE STALK AND
THE OTHER HARD PARTS

INTRODUCTION

The literary sources about the Kakhetian wine mainly start from the beginning
of the 19th century, though the data about the wines of Kolkheti and Iberia can be
often seen in the writings of some authors in the Antique and later period. The great
interest in the Kakhetian wine can be noticed after the 20s of the 19th century, The
articles and publications about the viticulture and wine-making, the qvevri and the
traditional method of wine making in the qvevri are very valuable, written by the
famous Russian and Georgian authors G. Lents, M.Balas, L. Jorjadze, St. Ilia the
Truthful (Chavchavadze) V. Petriashvili, S. Shaverdov, A. Piralov and the others.

St. Ilia the Truthful (Chavchavadze) (11) considered the methods of wine-
making on the stalk and without the stalk. He analyzed the peculiarities of these
methods. He pointed out that removing the stalk from the sweet juice was accepted
in our country, for instance in the places, where the wine was still young, St. Ilia
the Truthful was interested in the issue what the basis of the existing methods
was. Removing the stalk from the sweet juice of the young wine “Machari” and
fermenting of the sweet juice on the stalk. “Our man sometimes removes the stalk
and sometimes he does not and as it happens so, there must be some reason for
it. When the sweet juice is made for the wine, it is fermented on the stalk and
it happens everywhere, when the wine is made in our way.” What did Ilia the
Truthful mean in making the wine “in our way™?

Without doubt, he meant the specific technology, which is determined by the
alcoholic fermentation of the sweet grape juice and its maturity on the full chacha
for 5 -6 months. It is this very fact that determines the rich aroma and taste of the
Kakhetian wine, its benefits and bio-energetic properties.

St. Tlia the Truthful considered that one of the positive impacts of the stalk on
the wine is, that the stalk might give stability to the wine. “Maybe the stalk helps
it to keep stability”. Therefore he wanted the impact of the stalk on the wine to
be studied. St. Ilia the truthful greatly trusted the traditional rules and methods of
wine making, which had been experienced and justified in life. “The fact that the
stalk is not removed and it is put into the sweet juice of the grape, must have had
its reason and it has it... It appears that the stalk gives the wine pleasant aroma and
power of sturdiness”. To prove it, St. Ilia the Truthful applied the data, given by
the scientist Tardan, who gave proofs of the positive role, that the stalk played in
creating the taste and aroma of the wine.

St. Ilia the Truthful declared for those people, who did not believe the positive
impact of the stalk: “The stalk does not spoil the taste of the wine, it even improves
it. Besides it gives it the other merits as well”.
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When St. llia the Truthful supported making wine with the stalk and spoke
about the positive impact it had on the wine, evidently he meant the double
influence it had — physical and chemical ones. The stalk helps the dregs mass to
be circulated and aired as well as the clearing process of the fermented mass. On
the other hand, the wine gets enriched by the volatile and non-volatile compounds
of the stalk.

As we see, making wine on the stalk in Georgia was based on the practical
experience and not the conclusions, received by the study of the chemical properties
of the stalk. St. Ilia the Truthful clearly perceived it and wrote in order to call the
attention of the scientists: “It would not be bad if our scientists give up their lies
for some time and investigate: Why does it happen that our people don’t remove
the stalk when they make wine and remove it, when they want it for Machari?”

The last quarter of the 19th century was also remarkable for the fact, that two
books were published in Georgia by L. Jorjadze, and devoted to the viticulture and
wine-making: “Viticulture, Wine-making, and Improvement as a Direction for the
Makers of the Kakhetian Wine” (1876) and by Professor V. Petriashvili “Making
Wine” (1895).

In his book L.Jorjadze (12) used the articles, published by the famous scientists
of that time Libich, Wagner, Tardan, Puvi and the others in 1854-1873. He gave
us the first special manual, which considered specific peculiarities of Georgian
viticulture and wine-making. In his voluminous book, Professor Petriashvili
reviewed the significant issues of viticulture and wine-making- tending of the
vine, harvesting, pressing the grapes and the importance of the yeasts during the
alcoholic fermentation of the sweet juice in the qvevri. In the book, a great part is
devoted to the necessity of introducing and inculcating of the European technical
and technological novelties, the description of the technological peculiarities of
various types of wines — Vermouth, cooling wines and the other high alcoholic
drinks. Professor Petriashvili (13) considered that the qvevri had two negative
properties together with the positive ones. In his opinion, the main fault of the
qvevri was, that the top of the qvevri was too wide and keeping the wine to the
full in it and closing it hermetically was impossible. The other one is, that in the
qvevri, which is fully dug into the earth, the air will not leak through its sides,
therefore the ripening of the wine in it, almost does not take place.

We cannot fully agree with the worthy scientist in this kind of approach. The
air cannot penetrate into the qvevri, when its cover is professionally sealed with
clay. As for the second position, given as a faul, it is impossible for the air to
penetrate into the qvevri sides, if the qvevri is well made and fired. If it occurs, this
fault should be ascribed to the maker of the qvevri, bur not to the qvevri itself. We
think, that the opinions like these lay the foundation to the wrong idea, roaming
among the people, that the gvevri breaths, which is absolutely illogical.

According to Professor Gaprindashvili (14), some qvevri-makers and wine-
makers think that the qvevri breaths. It is impossible if the qvevri is normally



fired or half fired, there cannot occur any direct or oppositely directed events. The
pores, which are in the fired qvevri, despite the shape and encircling variety, is
of the closed round circle and does not participate in the process of the filtration.

In the second half of X1X century and the beginning of XX century, the articles
of the famous Georgian public men and specialists were published in the periodic
press about viticulture and wine-making. In 1920 the board of the viticulturists
and wine-makers founded the magazine “The Vine and the Wine” where the draft
law about the wine was published for the first time.

In 1925, The Tbilisi University published “The Manual of Enochemistry”
(manuscript), compiled by Professor Konstantine Modebadze, and in 1931 his
very interesting book “Wine- making” was published. The author presented
the results of his many years’ research, about the hard parts of the grape and
particularly about the stalk.

Professor Modebadze (5) considered : “The hard parts of the grape — the skin,
the stalk and the pips give the sweet juice such substances, which easily dissolve
and undergo various chemical changes. Or they add such insolvable bodies, which
usually act only physically, while wine is made.”

The quantity of the stalk in the grape bunch depends on the sort of the vine,
climate, ripeness of the harvest, its good and bad points (whether it is damaged
or healthy) and so on. 100 g of the bunch contains 2-4g stalk on the average. For
instance, in the bunch of Rkatsiteli of Mukhrani micro zone, the quantity of the
stalk is 2, 44%.

The main constituent part of the stalk is water. According to the level of
ripeness, its quantity fluctuates between 34,0-90,0%. Besides water, the stalk
contains organic acids, sugars, yeast, tanids, pflabofen, pentozans, nitrogen,
mineral substances. In the dry stalk the quantity of the mineral substances makes
6-10 %, among them the quantity of potassium reaches 62,0 %. )

The skin constituency in the grape fluctuates greatly and on the average, it
makes 8,0-10,0 % of the grape, though sometimes it reaches 24,0%. In the grape
of Rkatsiteli of Mukhrani micro-zone it is 5,65%. The important part of the skin
contains tanning and aromatic substances. In the white sorts, yellowish, green
and ember pigments are encountered, in the red ones- yellow, red and blue. The
color of the grapes depends on the relativity of various pigments. The pigments
get rusted under the influence of oxygen and the sweet juice gets the color of dark
camation. Among the pigments the yellow one is the most durable. The red and
blue ones easily get cut off and leave the wine. [f the sweet juice is rather sour, the
red pigment gives it a more intensive, lively color and if it is a little sour, the red
chacha gives it a joyless, rusty color.

The pips make 3,0-4,0% of the grape. They are especially rich with fats, and
their quantity in the pips, which get dry in the air, are within the limits of 10.0-
20,0%.
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Tannin in the pip fluctuates within 2,0-8,0 %. In the pip there is discovered
vanilla, which takes part in the creation of the wine aroma, afler it gets fermented
on the chacha.

According to Professor K. Modebadze’s information, the importance and
activity of the slalk is of two kinds: physical and chemical. Its physical activity
implies that the stalk helps the mass to circulate and to get aired. The physical
impact should also imply that pressing of the dregs is quicker and easier, than
without the stalk. The chemical role of the stalk means that its main constituent
elements, such as tannin, acids, nitrogen and mineral substances, pass over into
the wine and therefore they reduce the quantity of alcohol and general acidity in
the wine.

In the fermented wine the general acidity is reduced. This event should be
explained by the fact that the stalk, rich with potassium supports the creation of
the potassium salt from the wine acid, that is, reducing the general acidity of the

wine. At the same time, it should be noted, that the quantity of tannin significantly
grows in the wine, fermented with the stalk.

The red wine, fermented with the stalk is better clarified than without the
stalk. This event is explained by the mechanical activity of the stalk upon the
mudding particles of the wine.

When the stalk is green and the grape is not ripe enough, it is better to make
the wine without the stalk. Removing the stalk is necessary in that case as well,
when the relativity between the stalk and the grape is very big, due to the unhealthy
meteorological events or sort properties.

The scientific research of the Kakhetian wine resumed from the 40-50 s of XX
century. Professor Giorgi Beridze made a significant contribution to this matter.
When he was discussing the importance of the hard parts of the grape in making
the Kakhetian wine, he particularly pointed out the role of the stalk. He declared
that the wines, made on the stalk were marked with pleasant taste and light body.
Tannin and poly-phenols pass over into the wine from the stalk.

The wines, made on the unripe stalk have an unpleasant, sharp acidity, bitter taste.

The results of the works of Academician S. Durmishidze and Professor O.
Khachidze (15) are remarkable. They are devoted to the study of biochemical
changes of volatile and non-volatile compounds in the hard parts of the grape.

Several works have been devoted to the study of the chemistry and technology
of the Kakhetian wine by B. Siradze, D. Giashvili, M. Sirbiladze, N.Ghvaladze,
N.Gelashvili, K. Jmukhadze, Z. Sturua and the other authors.

The traditional Kakhetian wine is characterized by a versatile smell and
taste, which is determined by the substances of several groups of volatile, aroma-
creating and phenol compounds, which are created and accumulated during the
period of the grape ripening- the skin, the soft part, pips and stalks. They are
also created during the process of fermentation and maturity on the chacha of
the wine. In spite of the fact that it is impossible to get the traditional Kakhetian



wine without the stalk, we consider the opinion to be wrong, that the stalk might
make the wine rough, a bitler taste and too many tanning toncs and this way it
diminishes the level of the wine. It can occur only in that case, when the stalk is
green, that is, it is not ripe. This is one of the main preconditions for getting the
Kakhetian type of the wine.

The accumulation of terpens and the other aromatic compounds in the grape
depends on the ripeness of the grape. In the process of ripening, together with
the accumulation of sugar, the growth of the aromatic substances takes place
especially non-volatile ones. Their quantity is insignificant in the grape, but it
determines the aroma of various grape sorts, as in the various sorts of the grape and
the sweet juice of the grape, the maximum of aromatic substances is accumulated
at different periods of the grape ripening.

The land and climate conditions also determine the grape juice and the
constituency of the structural elements according to the grape sorts. By the
information of G. Beridze, the mechanic constituency of the same sort of grapc
undergoes significant changes according to years. Fewer changes are stated in
the percent constituency of the pips, By the author’s indications in the growing
Chinese grape sort of Georgia's various regions, the quantity of the stalk 2,0-4,1
%. was received, the skin — 9,2-11,8%. Together with the juice, the soft part -
80,5-85,2 %, pips - 3,45-4,9%.

The mechanic constituency of the grape also changes according (o the stages
of ripening.

According to S. Durmishidze’s and O. Khacidze’s, information (16)
the research of the quantitative and qualitative constituency of the chemical
components in the separate parts of the grape is especially important when various
products of the grape are received. Due to the peculiarities of the technological
processes, the structural elements of the grape bunch take part in the formation of
the future products with various degrees.

The quantitative and qualitative constituency of carbon-hydrates is of the
foremost significance in order to determine the degree of the grape.

Carbon-hydrates make 85-90% of the constituent substances, which take part in
the structure of the plant system. Carbon-hydrates consist of carbon, hydrogen and
oxygen, among which mono and poly- sacchardes make multi-atom spirits creations.

From the poly-saccharides, yeast, cellular, hemi-cellular are to be noted. The
pectin substances, which are quite numerous in the grape, are also considered to
belong to this group. The products, which are received after they undergo changes,
have a significant impact on the quality of the grape. Pectin substances, together
with cellular, hemi-cellulose and lignin are the main constituent part in the wall
of the plant cell.

Unfortunately today we come across several facts of the wrong estimation of
the role of the stalk, even among the so-called specialists, which must be the result
of the wrong attitude towards the traditional wine-making in XX century.
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Ensuing from all the material, given above, we decided to research again the
factors, which determine the making of the traditional Kakhetjan wine, to estimate
the importance of the hard parts of the grape from the modern viewpoint, in order
to dispel all the vagueness, which appeared in this matter.

THE OBJECT AND METHODS OF RESEARCH

The purpose of our research determined choosing the testing objects in two
directions: 1. The study of the hard parts of the grape and the aroma- creating
compounds in the wines, made by the Kakhetian method. 2. The remarkable
properties of the qvevri wine and to state the factors, which, determine the stability
of the wine.

As the object of research, we used the hard parts (the skin, the stalk and the
pips) of various grape sorts, water-spirit, scrutinized in detail and the wines, made
by traditional method and also the pieces of clay qvevri.

In the object of research there were deter mined the quantitative and qualitative
constituencies of volatile and non-volatile aroma-creating compounds of various
groups — the highest spirits, fatty acids, complex esters, terpens, lactones, volatile
phenols, pro-cianidins, phenol carbon acids, flanvonols, also free amino-acids and
mineral substances.

The antioxidant properties of the samples under research are made by chromeo-
aspectrometer, the chromatograph of liquids, atomic absorbent spectrometer and
electronic, paramagnetic resonance apparatus, as well as OIV-Ma-AS312A, (O1V)
Ma-E-AS2-10- INDFOL, Gost 20536-97.

THE RESULTS OF THE RESEARCH

The research stated that the stalk of the grape contains several groups of
aroma-creating compounds — the highest spirits, fatty acids, complex esters,
terpenes, lactones, aldehydes, katechines, phenol-carbon acids, proceanidins,
phlavonoles, free amino-acids, mineral substances.

Table 1 presents the qualitative and quantitative indicators of the aroma-
creating volatile and non-volatile compounds of various groups’ constituent
components in the grape stalk of various grape sorts.



Table |

THE AROMA-CREATING VOLATILE AND NON-VOLATILE

COMPOUNDS
mg/100m]|
Ne Names of thc components R:?;:::;;::?S Kakhuzt:)(l;/;lsvanc Kh;;:::“zr?os
The Highest spirits
1 | Mecthanol 13.57 6.12 6.5
2 | Propanol 34 4.2 5.05
3 | lzobutanol 7.6 8.7 7.6
4 | [zoamil spirit 38.2 413 374
5 | Hexanol 0.53 0.72 0.50
Sum 63.11 60.68 56.8
Adipose acids
1 | Acetic acid 4.72 334 13.25
2 | Propionic acid 12.14 8.6 1.92
3 | Butyric acid 4.42 3.62 0.92
4 | lzo valerian acid 0.15 0.24 0.12
Sum 21.43 45.86 16.21
Complex esters
I | Ethyl capronat 0.08 0.07 0.07
2 | Ethyl caprilat 0.27 0.22 0.30
3 | Ethyl caprinat 0.20 0.20 0.19
4 | Ethyl laurinat 0.22 0.24 0.98
5 | Ethyl miristat 0.25 0.23 0.70
6 | Ethyl palmitolcat 0.63 0.37 1.56
7 | Ethy! palmitat 8.54 6.52 11.95
8 | Ethyl linoleat 6.33 5.02 10.39
9 | Etyl oleat 8.58 5.13 10.08
10 | Ethyl stearat 1.27 0.94 1.57
11 [ Ethil cikozanoat 8.0 0.61 1.42
12 | Ethyl lactate 1.43 1.65 1.65
13 | Diethyl succinat 6.30 6.61 7.15
14 | Ethyl ester of phenil Acetic acid 0.16 0.15 0.18
15 | Phenil cthyl acctat 1.3 0.13 0.07
Sum 43.56 28.09 48.26
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Terpenes

| | Trans linalool oxid 0.15 0.14 0.20
2 | Cys linalool oxid 0.08 0.06 0.08
3 |Linaloot 0.05 0.08 0.04
4 | a-Terpincol 0.22 0.20 0.20
5 | llangen 0.15 0.12 0.66
6 | Kariophilen 0.11 0.09 0.16
7 |P-cubenen 0.08 0.06 0.13

Sum 10.03 9.29 10.52
Volatile phenols

1 | 4-ethyl gvaiakol 0.08 0.08 0.08
2 | Vanillin 0.04 0.03 0.03
3 |Lilac aldehyde 0.05 0.02 0.0
4 | Methoxi evgenol 0.12 0.09 0.12
5 | Coniferyl spirits 0.0 0.0 0.49
6 |Evgenol 0.21 0.15 0.10

Sum 0.5 0.37 0.82
Aldchydes

1 | Purpurol 229 243 229
2 | Benz-aldehyde 0.21 0.22 0.20
3 | Phenyl acetaldehyde 0.25 0.37 0.19
4 | Acetic acid aldehydc 32.73 54.22 46.2
5 |Acetal 43] 6.31 0.65

Sum 39.79 63.55 49.53
Lactones

1 | 4-Ethoxi butyrolactonc 0.47 0.23 0.85
2 | massoia lactone 0.58 0.10 0.60
3 ;tﬁ’::;;::‘l‘l’:aﬁ di hydro 3 038 0.15 0.08

Sum 1.43 0.48 1.53
Aromatic spirits
1 | B-phenilethyl spirits 2.56 2,61 2.89
Sum 2.56 2.61 2.89
The total sum 182.41 210.93 186.56




As it is shown in Table 1, in the stalk of various grape sorts (Rkatsitcli,
Kakhuri Mtsvane, Khikhvi) there are identified about 11 groups of volatile and
non-volatile aroma- creating compounds, constituent in ester oils components.

In the grape stalk of 2005 harvest of Kardanakhi micro-zone, there are
identified the constituent components of 9 volatile compounds, among them,
marked with high concentration there are the highest spirits, fatly acids, complex
esters, terpens, aldehides aromatic spirits.

The highest indicator of the summed up constituency of volatile, aroma-
creating compounds is in the stalk of the Kakhuri Mtsvane (219, 93 mg\100ml).
The corresponding indicators are comparatively low in Rkatsitcli and Khikhvi,
though they are quite close (182,41 and 186, 56 mg\l).

In the stalk of Rkatsiteli, the specific weight of the summed up constituency
of the highest spirits and fatty acids is 46,33% , and the other group of aroma-
creating compounds (complex esters, terpens, aldehides, aromatic spirits) summed
up specific weight is 52,28%. In the stalk of Khikhvi, the volatile aroma-creating
compounds are greater than in the above — mentioned two groups. The specific
weight of the summed up quantity of the highest spirits and fatty acids is 39,12%
and the aroma-crealing compounds in the second group is 59,57%. As for the
stalk of the Kakhuri Mtsvane, here the specific weight of the aroma-creating
compounds is almost equal to the above-mentioned groups, it fluctuates within
50%, a bit more or less.

We can conclude, that the specific weight of the volatile and non-volatile,
aroma- creating compounds in the stalk is rather high in all the three sorts of grape
(complex esters, aldehides, terpens, acetal, aromatic spirits), which points to the
significant role the stalk plays in the enriching of the Kakhetian wine with aroma-
creating compounds.

We should particularly indicate the important specific weight (59,57%) of the
second group of the aroma-creating compounds in the stalk of Khikhvi. They are
complex esters, aldehides, terpens, acelal, aromatic spirits. We should think that
an important role is played by the grape stalk in the creation of the specific taste
and bouquet of the Khikhvi wine.

Table 2 presents the indicators of the constituency of volatile and non-volatile
aroma- creating compounds in the grape stalk of the Kakhuri Mtsvivani before the
fermentation and after the end of it.

As it is shown in Table 2, the summed up quantity of the volatile, aroma-
creating compounds in the grape stalk increased after the fermentation, which
is brought about by the quantitative growth of the fatty acids, complex esters
and the highest spirits, though quantity of the other group’s compounds- terpens,
aromatic spirits, lactones, aldehids, carbon-hydrogens decrease. This event should
be explained on the one hand by the passing of these compounds into the boiling
area, and on the other hand by their active participation in the current rusting and
restoring reactions.
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Table 2
THE VOLATILE, AROMA-CREATING COMPOUNDS IN THE GRAPE
STALK OF THE KAKHURI MTSVIVANI

mg/100ml
g
Tl s | 8 | s | s
- g ] g g 3 ] £
8 o x o (=] .2 2 3
e N 2! g2 |5 | 5| 8 sl 8| ¢
3 ame T 5 £ = = E < >
Py < < T
® 3 2
=
The Kakhuri
p (MisvivaniThe | 4 554 | 94978 | 19.01 [14.269| 11.802 | 44.694 | 2.968 | 0.162
stalk before the ’ ’ ’ ’ ) ’ . ’
fermentation
The Kakhuri
p (MisvivaniThe o oo | 155704 [37.231] 5.794 | 0.769 | 20.890 | 0.613 | 0.074
stalk afier the ’ ) ) ) ) ' . ‘
fermentation

9 components are identified in the fatty acids: Kapril acid, nonan acid, laurin
acid, miristin acid, pentadecan acid palmitin acid, stearin acid, vinegar acid,
olein acid. After the end of the fermentation, the following acids appear in the
stalk: kaprin acid, miristin acid, stearin acid, vinegar acid. Among the fatty acids
palitin acid is singled out for the high concentration (66,237 mg\100ml) and olein
acid (21,957 g\100ml) the quantity of the latter diminishes in the stalk after the
fermentation and palmitin acid increases.

The fatty acids take the foremost specific weight among the compounds -
94,978 mg\100 ml extract.

High concentration is marked in the group of aroma-creating spirits (4,694
mg\100ml), triptofol (2,546mg\100 ml), fitol (1,862 mg\100 ml) metyl-havicol
(0,604 mg\100 ml). Afier the end of the fermentation, 2 components pass from
the stalk into the wine: triphtofol and methyl-havicol and the quantity of phytol
increases in the stalk.

Before the fermentation, 9 complex esters are identified in the stalk: ethyl-
kapronat, ethyl-kaprinilat, ethyl-kaprinat, diethyl-oxilat, diethylmalonate,
ethyl-laurinat, ethyl- mirisinat, ethyl palmitat, ethyl-pelargonat. After the end
of the fermentation, there appeared in the stalk: izoamil-acetat, ethyl-lactat,
monoethylsuxcinat, ethylstearat, ethyllinoleat. In the process of the fermentation
diethyloxalat, diethylmalonate, ethyllaurinat, ethyl-pelargonat passed over into
the wine.

In Table 3, there are presented the indicators of the quantitative and qualitative
constituency of terpens of the stalk before the fermentation and after the end of it.



Table 3
THE CONSTITUENCY OF TERPENS
IN THE STALK OF KAKHURI MTSVIVANI

mg/100ml|
Ne Names of the components Thcr::;t;;‘;?‘:: the Th&ﬂiﬁ:ﬂgnlhc
1 {langen 4.278 2.073
2 | p-burbonen 1.540 0.551
3 | Germakren D 0335 0.164
4 | Aromadendren 0.558 -
5 | P-celinen 0.233 -
6 |a-muurolen 0.494 -
7 |B-ionon 0.476 -
8 |a-kalacoren 0.438 -
9 | y-elemen 0.649
10 | 3-oxo-a-ionol 0.215 -
11 | Epibicyclosesviphellandren 0.514
12 | a-amorphen 0.890 0.695
13 | y-kadinen 3.108 1.680
14 | Kariophilen 0.333 0.146
15 | Oplopenon 2.08 -
16 |Limonene - 0.026
17 | B-cubcben - 0.241
18 | Valcnsen - 0.218

It is stated that after the fermentation, the volatile compounds pass over from
the stalk into the wine fully or partially (Table 3) Out of 15 terpens, 9 terpens
are no longer fixed in the stalk and the rest of the quantity of terpens decrease (o
30-50%. The similar picture can be seen in the cases of the fatty acids, lactones,
aromatic spirits, aldehids.

Before the fermentation 4 lactones are identified in the stalk: (Table 4)
y-ethoxibutirolacton, y-nona lactones, 6-pentil-5,6-dihydro-2H-piran-2-on,
salvinal-4(14)-en-1-on. After the fermentation y-nona lactones, 6-pentil-5,6-
dihydro-2H piran-2on passed over from the stalk into the wine, and half of
y-ethoxibutiro-lactones. From lactones 6-pentil-5,6-dihydro-2H-piran-2-on (9.614
mg\100mI) are marked with the highest concentration. The limited concentration
of the feeling is high and is one of the aroma-creating components.
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Table 4
THE CONSTITUENCY OF LACTONES
IN THE STALK OF THE KAKHURI MTSVIVANI

mg/100ml
Names of the componenis Thcrslalk bcl'?rc the The stalk an.cr the
crmentation fermentation
1 (Salvinal-4(14)-cn-1-on 0,226 -
2 6-pentil-5,6-dihydro-2H-piran-2-on 9,614 -
3 [y~ nonalacion 0,526 -
4 [y-cthoxibutyrolactonc 1,436 0,769
Sum 11.802 0.769

Lactones, being the products of carbon hydrate splitling, play an important
part in the process of the aroma-creating in the wine. Therefore it is a very
interesting fact, that their concentration in the grape stalk is comparatively high.

Table 4 shows, that after the end of the fermentation, the quantity of lactones
decreases to the minimum. Only y-etoxibutiro lactone is fixed in the stalk and it is
half of it. As we see lactones pass over into the boiling area and there is no trace
of them in the stalk, except y-etoxibutiro lactone.

We can make a conclusion that the stalk is one of the significant components
of enriching the wine with lactones.

Before the fermentation, 8 aldehids are identified in the stalk: benzaldehid,
hexanal, octanal, nonanal, 2-octanaks, cis-2,4-dekadienal, 2,4-keptadienal, trans-
2,4-dekadienal, and after the fermentation decanal and miristin aldehid appear in
the stalk. Almost all the components pass over into the wine.

In the stalks of Rkatsiteli, Kakhuri Mtsvane and Khikhvi, the fatty acids ate
marked with a comparatively high concentration. The greatest quantity is in the
stalk of Rkatsiteli, and three times less in the stalk of Khikhvi. The highst number
of complex esters is in the stalk of Khikhvi, considerably small is in the stalks
of Rkatsiteli and Kakhuri Mtsvane. The stalk of Khikhvi is also marked with
the constituency of lactones, a bit less is in the stalks of Rkatsiteli and Kakhuri
Mtsvane.

The stalk of Kakhuri Mtsvane is marked with the constituency of aldehids.
7 terpens are identified in the stalk of all the three vine sorts: linalooloxid,
translinaloolaxid, cislinalool, a-terpineol, ilangen, cariopilen, P-cubenen, the
quantity of p-cubenen and cariophilen is considerably high in the grape stalk of
Khikhvi.

It should be noted that the concentration of the above-mentioned compounds
is higher in the stalk of the Kakhuri Mtsvivani, compared to the stalk of the other
grape sorts. It is also marked with qualitative versatility.

The organoleptic estimation of 13% volume of the standard liquid was held.



It was made by applying of the 65% volume extract of the stalk. It was stated that
the extract of the stalk was characterized by light ember color, pleasant grape
aroma and taste, with specific grass tones, more revealed in the aroma than in
the taste, harmonious, soft, well balanced tanning tones. It should be noted that
the Kakhuri Mtsvivani wine, made without the chahca is not characterized by the
specific taste and aroma, as well as the extracts of the stalks of Rkatsitcli, Kakhuri
Mtsvane and Khikhvi.

The Kakhetian type of wine is characterized by a great constitucncy of
the products of splitting of volatile phenols and carbon hydrates, whereas the
constituency of terpens is small.

The Kakhetian wine is characterized by phenol-gvaiakol toncs. The type of
the wine depends on the inner agreement of the aromatic groups, though certain
groups play the leading role in this or that type of wine. The more intensive the
exposure of the mass with the air oxygen (which accompanies the technological
processes) the more aliphatic aldehides appear. Terpens and the products of
carbon-hydrate splitting, lactones, volatile phenols determine the specific aroma
of certain wines even at a low concentration limits.

CONCLUSION

The grape stalk is rich with volatile, aroma-creating compounds, which
determine their active role in the process of the alcoholic fermentation of the
sweet juice. The compounds actively participate both in the complex biochemical
changes and the formation of the aroma and taste of the future wine.

The summed up quantities of aroma-creating compounds and the quantitative
and qualitative growth and diminishing of certain substances should be explained
on the one hand by their passing over into the fermenting area and on the other
hand, in the process of the fermentation by the creation and accumulation of ester,
terpens, carbon hydrates, splitting products of carbon hydrates lactones, volatile
phenols. .

The Kakhetian type of wine, Kakhuri Mtsvivani is marked with the specific
aroma and taste, which cannot be felt in the wine, made without the chacha. At the
same time the Kakhetian wine, made of any other sort of vine, is not characterized
by this kind of taste and aroma. We assume that the source of this kind of specfﬁc
aroma and taste must be the grape stalk, namely the volatile, aroma-creating
compounds, included in it.

The viewed materials confirm the importance of the stalk in creating the
specific taste and aroma of the Kakhetian type of wine, particularly after the end
of the fermentation in the qvevri on the chacha in the process of maturity for 5-6

months.
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THE PHENOL COMPOUNDS OF THE HARD PARTS OF THE GRAPE

In Table 5, there are presented the indicators of summed up constituency
of various phenol groups in the hard parts of the grape of Rkatsiteli, Kakhuri
Mtsvane and Khikhvi.

As we see, the grape pips and stalk of Rkatsiteli are marked with the
quantitative constituency of phenols. The general indicator of phenols (88,0 mg\g
on the dry mass) stands very close to the corresponding indicator of the pips (95,0
mg\g on the dry mass), whereas the general quantity of phenols in the skin is
significantly low (15,6 mg\g on the dry mass). Approximately the same picture
can be seen in the hard parts of the Kakhuri Mtsvane, from the viewpoint of
common phenols. Yet it should be noted, that the indicator of phenol constituency
in the pips of Rkatsiteli is higher, in comparison with the grape pips and stalk
of the Kakhuri Mtsvane. The specific weight of general phenols in the pips and
the stalk of Rkatsiteli grape makes 92,1 % , The corresponding indicator for the
Kakhuri Mtavane makes 87%.

Table 5
THE CONSTITUENCY OF PHENOL COMPOUNDS IN THE HARD
PARTS OF THE GRAPE
mg/g on the dry mass
General (common) phenols Catcchins procianidins
Namcs of the
Ne com&c:n;nrylsmn;ig on % mdg:f ::; S“s.,c % Thi/ %:y %
mass
= The skin 15.6 7.9 1.4 2.8 4 5.1
] 2 The statk 88 443 20.6 41.7 428 54.3
& The pips 95 47.8 274 55.5 32 40.6
- The skin 259 13 345 8.5 6.6 1.1
2 é g The stalk 80.6 40.4 18.6 45.5 33.2 55.7
¥ Z " The pips 9 46.6 188 | 46 | 198 | 332
5 The skin 229 - 4.2 - 6.4
£
3 E The stalk 74.5 - 25.2 - 29.8 -
* The pips - - -

The indicator of katechins is the highest in the pips of Rkatsiteli grape and
their summed up specific weight in the general quantity of katechins is 27,4 mg\g
on the dry mass. It is followed by the stalk (20,6 mg\g on the dry mass) and their



summed up specific weight in the general quantity of katekhins makes 97,2 % in
the hard parts of the grape. The specific weight of katechins in the pips and stalk
of Kakhuri Mtsvane is high as well, it makes 91,5%.

_ From the viewpoint of the quantitative constituency of procianodins, the
picture greatly changes. The quantity of procianidins significantly exceeds the
indicator of the quantity of this group’s compounds in the pips. This picture is
conspicuous both in Rkatsiteli and Kakhuri Mtsvane cases. The spccific weight
of proceanidins summed up quantity makes 54,3 % in the stalk of Rkatsiteli and
in Kakhuri Mtsvene 55,7%. The summed up specific weight of the stalk and pips
is 94,9 %.

Procianidin belongs to the class of phlanvonls. It is a strong antioxidant, It
is 20 times stronger than ascorbic acid and 50 times stronger than vitamin E.
Actually procecianidin is a polymer chain of such phlavonoids as katechins.

_ A rich source of procianidins is the grape, together with the skin, stalk and
pips.

The concentration of procianidin in the grape reaches 1,2-2,5 g\ kg, 150,0-
400,0 mg\l in the white wine and 0,8-2,5 g\l in the red wine.

Procianidin takes part in the diminishing of risk of the cardio-vascular
diseases, cancer of internal organs. It helps the system in providing the tissues
with blood and is characterized by the ability of widening blood vessels.

All, presented above, increases the significance of the wine, fermented and
matured on the full chacha, as a product with the properties of medicinal treatment.

PHENOL-CARBON ACIDS

Table 6 presents the indicator of quantitative and qualitative constituency of
phenol- carbon acids in the hard parts of the grape.

As it is shown in the table, gali acid exists only in the pips and at a high
concentration. In the skin and stalk, gali acid is not identified. There is no lilac
acid in the stalk, and in the pips it is twice more than in the skin. The stalk is
marked with kaftar acid, its specific weight in the summed up constituency of
phenol carbon acids makes 61,24 %. And the specific weight of this acid in the
summed up quantity of the skin, stalk and pips makes 36,7 %.

The pips are marked with a high constituency of P-Kumar acid. The quantity
of this acid is twice more by its constituency in the skin and compared to the stalk
it is increased by 1,65.

The high specific acid of chlorogen acid is interesting in the stalk, the summed
up quantity of phenol carbon acids makes 17.5% in the stalk.

As it is seen from the analyses of the table, the constituency of phenol
carbon acids is considerably high in the stalk, compared to the skin and pips. The
difference is especially conspicuous in comparison with the skin.
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Table 6
THE CONSTITUENCY OF PHENOL-CARBON ACIDS IN THE HARD

PARTS OF THE GRAPE
mg/100ml
Ne The names of acids The skin The stalk The pips
1 | Galiacid 0,0 0,0 2,30
2 | Lilac acid 0,21 0,0 0,50
3 Kaphtar acid 0,38 3,14 0,15
4 | Kautar acid 0,18 0,72 0,51
5 P-kumar acid 0,10 0,133 0,22
6 | Chlorogen acid - 0,898
7 | Collce acid 0,164 -
8 | Vanillin - 0,072
PHLAVONOLS

By the data of literature, the quantity of flavonols in | kg of grapes reaches
about 180- 200 mg\l, in the white wine its constituency makes 10-15 mg\l, in the
red wine it is within the limits of 50-100 mg\l.

Phlavonols are mainly localized in the grape skin and stalk. Phlavonols
determine the hay-yellow color of the grape wine.

Table 7 presents the quantitative and qualitative indicators of phlavonols in
the hard parts of the Kakhuri Mtsvivani.

The quantitative and qualitative indicators of phlavonols in the hard parts of
the grape are very interesting. 6 are identified in the skin, 8 in the stalk and 3 in
the pips. The summed up quantity of phlavonols in the grape skin makes 10,57
mg\100ml, in the stalk — 6,42 mg\100ml, in the pips their number is significantly
small - 0,37 mg\100 ml. The skin is marked with a high concentration of kvercetin
- 3-0-glycozid (4,05 mg\100 ml), which makes 38,32 % of the summed up
quantity of phlavonols. Kvercetin (2,21 mg/100 ml), which makes 20,91 % of the
summed up quantity of phlavonols Kvercetin-3-0-glucoronid (2,06 mg\100 ml)
which makes 19,49 % of the summed up quantity of phlavonols.

It should be noted that the specific weight of these three phlavonols’ summed
up quantity makes 78,71 %. The stalk is marked with a high concentration of
3-0-glukuronid (3,38 mg\100 ml, which makes 52,65% of the summed quantity
of phlavonols. Kvercetin 3-0-glycozid quantity is 1,89 mg\100 ml which is 29,14
% of phlavonol’s summed up quantity. The specific weight of the summed up
quantity of the last two phlavonols makes 82,05%.



Table 7
THE CONSTITUENCY OF PHLAVONOLS IN THE HARD PARTS OF

THE GRAPE
mg/100ml
: ) &
g 5 2 >
2o|sEl55|88(3=| 2| 5|8 g
£5|sZizse|2s|cs| 38| 8| 21 3 g
Thehardpansoff S.2 | 82| S| £E3| 2 2 £ o g e z
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The skin 0,0 2,06 | 405 | 048 | 1,02 f 00 | 2,21 | 0,75 | 10,57 | 60,89%
Thestalk | 0,07 | 3.38 | 1,89 | 0,40 | 0,44 | 0,03 | 0,18 | 0,03 | 6,42 | 36.98%
The pips 0,06 | 0,21 | 0,10 [ 0,0 0,0 0,0 0,0 00 | 037 | 2,13%

70,00% Diagram |

60,89%

THE % CONSTITUENCY OF
PHLAVONOLS IN THE HARD PARTS
OF KAKHURI MTSVIVANI

60,00%

50,00%

40,00% As we see the qualitative constituency
of the stalk is richer and more versatile,
1000% Fhough by the symmed up q%mnlity the skin
’ is remarkable indeed. It points to the fact
that the skin is the most important source
20,00% of enriching the wine with phlavonols. No
less significant is the stalk, as its phlavonol

10,00% constituency is more versatile.
213% As for the pips, they are quite poor
0,00% o by both the quantitative and qualitative

. ti and their role in aroma-creatin;
The % constituency of phlavonols cons lue{nc.)l ¢ I.Id heir role om ating
[ The skin [l The stalk [ The pips must be insignificant.

CONCLUSION

The pips and the stalk take an important part in the formation of general
phenols in the Kakhetian wine.

The main source of enriching of the Kakhetian wine with katechins is the pips
and the stalk.
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The grape stalk takes the major part in the enriching the Kakhetian wine with
procianidins and phenol-carbon acids.

The grape skin and then the stalk are the most significant sourceS of enriching
the wine with phlavonos.

THE FREE AMINO ACIDS OF THE HARD PARTS OF THE GRAPE

Taking into consideration that free amino acids of the grape have an active
impact on the process of the fermentation and maturity of the sweet juice on
the full chacha, we made the object of our research to study the qualitative and
quantitative constituency of amino acids in the hard parts of the grape.

Table 8 presents the indicators of the qualitative and quantitative constituency
of the free amino acids in the hard parts of the grape (the skin, the stalk, the pips).

Table 8
THE CONSTITUENCY OF THE FREE AMINO ACIDS IN THE HARD
PARTS OF THE KAKHURI MTSVIVANI

Mg\100 ml
Ne The names of amino acids The skin The stalk The pips
I |Serin 0,26 0,87 -
2 | Glutamine acid - 1,29 -
3 | Treonin - 9,87 -
4 | Glycin 0,22 - -
5 |Alanin - 0,41 1,04
6 |Prolyn 1,41 291 1,59
7 ] Methionin - - 1,19
8 | y-Amino-butyric acid - 3,87 2,65
9 | Valin - 0,61 0,52
10 | Phenil alanin 2,22 2,65 0,32
11 | Cystin 1,61 2,43 1,44
12 | Izoleicin - 0,36 -
13 | Leicin - 0,26 0,31
14 | Histidin - 0,52 0,21
15 | Tirozin - - -
16 | Cystein 0,93 0,11 -
17 | Lysine - - -
Sum 6,65 26,16 9,27
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As it is shown in table 8, 9 amino acids are identified in the skin, 13 in the
stalk, and 9- in the pips. From 17 amino acids, only 3 (prolin, phenalanin, cystin)
are fixed in all the three hard parts of the grape. 5 amino acids- hystidin, leicin,
valin, y-amino butric acid, alanin exist in the stalk and the pips. Glycin is only
in the skin. Besides the qualitative differences in the hard parts of the grape,
quantitative differences are also very conspicuous. The summed up quantity of
amino acids in the stalk makes 26,16 mg\100 ml, in the pips — 9,27 mg\100ml,
in the skin - 6,65 mg\100 ml. the specific weight of trenon in the summed up
quantity makes 37,73%, y-amino butric acid — 14,79%, prolin — 11,12% .

It is interesting to note, that the constituency of y-amino butric acid is not
identified in the stalk.

From 13 amino acids, 5 belong to the aromatic amino acids. They are:
treonin, prolin, phenilalanin, leicin, hystidin, the summed up specific weight of
their constituency makes 61,96 %, the specific weight of 4 aromatic amino acids,
identified in the pips in the summed up quantity makes 26,21%, 2 aromalic amino-
acids, identified in the skin make 54,59%.

70,00 Diagram 2
62,17%
60,00% THE % CONSTITUENCY
50,00% OF FREE AMINO ACIDS IN
THE HARD PARTS OF THE

fo00% KAKHURI MTSVIVANI
30,00%

22,03% In the constituency of
20,00% 15,80% the amino acids in the stalk,
10,00% treonon is marked with a high

concentration, whereas this
0,00% amino-acid does not exist either
@l The skin [l The statk [ The Pips 4 e skin, or in the pips.

As it is presented on Diagram 2, in the summed up constituency of amino
acids of the grape hard parts, the greatest specific weight belongs to the stalk
(62,17 %), The summed up quantity of the free amino acids is 2,8 times less in the
pips and in the skin — 3,9 times less. It should be pointed oul that the summed up
quantity of the free amino acids in the stalk and in the skin twice exceeds that of
the skin and the pips, taken together.

It is also remarkable that from 8 unchanged amino acids, 5 are in the staik, 4
in the pips and 1 in the skin. [n the stalk, there are identified: treonin, phenilalanin,
izoleicin, leicin. In the pips — metionin, valin, phenlalanin, leicin and in the skin

phenilalanin.

It should be pointed out, that the stalk is marked with the quantitative
constituency of unchanged amino acids, compared to the skin and the pips. The
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summed up constituency of amino acids in the stalk makes 13,39 mg\100 and in
the stalk and pips 2,22 and 2,35 mg\100ml.

So in the hard parts of the grape there are presented 6 unchanged amino acids.
Their summed up quantity makes 17,96 mg\100ml.

CONCLUSION

The grape stalk is singled out by both, the quantitative and qualitative
constituency of the free amino acids from the indicator of the other hard parts of
the grape. It points to the special role, that the stalk plays in the aroma creating and
taste formation of the Kakhetian wine.

THE MINERAL SUBSTANCES OF THE HARD PARTS OF THE GRAPE

An interesting picture is presented about the indication of the constituency of
mineral substances in the grape skin, stalk and pips of the Kakhuri Mtsvivani and
Rkatsiteli before the fermentation and after it (Table 9).

The quantity of potassium in the grape skin of the Kakhuri Mtsvivani of
2008, made 1961,55 mg\100g. In Rkatsitelithe the quantity of potassium makes
2002,725 mg\100g before the fermentation.

In the stalk of the Kakhuri Mtsvivani, the quantity of potassium makes
2134,575 mg\100 g and after the fermentation it makes 1903,05 mg\100g.

In the pips of Kakhuri Mtsvivani the quantity of potassium is 965,025 mg\100
g before the fermentation and after it — 1047,15 mg\100 g.

It should be noted, that before the fermentation the least quantity of potassium
is in the grape skin — 53,325 mg\100g and the most — 585,9 mg\100g in the pips,
a bit less is in the stalk — 572,4 mg\100g. After the fermentation the quantity of
potassium significantly diminishes — 131,85 mg. 100 g and in the stalk , just the
opposite, it increases — 752,4 mg\100g.

In the hard parts of Kakhuri Mtsvivani the summed up quantity of potassium
before the fermentation makes 5061,15 mg\100g. The quantity of potassium in
the stalk and pips is 3099,6 mg\100 g , that is 61,24%. After the fermentation the
quantity of potassium in the stalk and pips is 149,3 mg\100g, it means that this
quantity of potassium is passed over into the wine during the fermentation.

In the skin of Rkatsiteli, the quantity of potassium makes 2002,725 mg\100
g, in the stalk after the fermentation it is 1864,35 mg\100 g, in the pips — 1036,575
mg\100 g.



Table 9

THE CONSTITUENCY OF MINERAL SUBSTANCES IN THE HARD
PARTS OF THE GRAPE

Mg

\100 Dry mass

Name

Mg

Ca

Zn

Fe

Pb

Cd

Sum

The Kakhuri
Misvivani (the
skin before the
fermentation)
2008

1961,55 128,755

69,75

53,325

0,8145

6,138

1,4205

0.0135

The trace

2121,7665

The Kakhuri
Misvivani
(the skeleton
before the
fermentation)
2008

2134,575

44,46

130,5

5724

2,232

18,756

4,653

0.0195

The trace

2907,5955

The Kakhuri
Misvivani
(the skeleton
afier the
fermentation)
2008

1903,05

35,262

135

752,4

0,8985

9,423

3,393

0,012

The trace

28394385

The Kakhuri
Mitsvivani (the
pips before the
fermentation)
2008

965,025

21,582

110,25

5859

2,691

0,9645

The trace

1687,5225

The Kakhuri
Mitsvivani (the
pips afier the
fermentation)
2008

1047,15

18,828

12,5

131,85

0,6285

4,131

1,38

The trace

1316,4675

Rkatsitcli (the
skin before the
fermentation)
2008

2002,725

25,344

83,25

59,325

0,3555

3,159

0,9

0.0285

The trace

2175,0870

Rkatsiteli
(the skeleton
after the
fermentation)
2008

1864,35

31,014

191,25

958,05

2,529

7,848

1,398

0,087

The trace

3056,5260

Rkatsiteli (the
pips) 2008

1036,575

20,898

135

202,8

1,1985

3,15

0,9975

The trace

1400,6190
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The summed up constituency of magnum in the hard parts of Kakhuri
Mtsvivani before the fermentation makes 310,5 mg\100 g. The highest quantity
of magnum is in the stalk — 130,5, in the pips — 10,25 mg\100 g, the least quantity
of it is in the skin ~ 69,75 mg\100 g. Before the fermentation the constituency of
magnum in the stalk and the pips makes 240,75 mg\100 g, which is 77,54% of the
summed up quantity of magnum.

Before the fermentation, the constituency of calcium in the hard parts of the
grape makes 1211,625 mg\100 g. In the stalk and pips, the summed up quantity is
1158,3 mg\100 g, which makes 95,60% of the general summed up quantity..

The constituency of sodium in the hard parts of Kakhuri Mtsvivani before the
fermentation makes 94,797 mg\100g. in the stalk and pips sodium makes 66,042
mg\100 which makes 69,67% of the summed up quantity of sodium.

The constituency of zinc in the hard parts of the grape before the fermentation
is 4,1565 mg\100 g. the sum of the stalk and pips is 3,342 mg\100g, which makes
80,40%.

The constituency of iron in the hard parts of the grape before the fermentation
makes 27,5850 mg\100g and its constituency in the stalk and pips is 21,447
mg\100g, which makes 77,75% of the summed up constituency. The summed
up constituency of copper in the hard parts of the grape before the fermentation
makes 7,038 mg \100g. The constituency of copper in the stalk and pips is equal
to 5,6175 mg\100g which makes 79,82% of the summed up constituency.

CONCLUSION

The significant source of enriching the wine with mineral substances is the
hard parts of the grape, particularly the stalk. The grape skin, the stalk and the
pips of Kakhuri Mtsvivani are marked with a high concentration of potassium.
The constituency of potassium is particularly high in the stalk. The stalk is marked
with a considerably high constituency of sodium, iron and copper, compared to
the skin and the pips.



THE AROMA-CREATING COMPOUNDS OF THE KAKHETIAN WINE
THE VOLATILE COMPOUNDS OF THE WINE

Table 10 presents the volatile, aroma-creating compounds of the Kakhetian
wine Rkatsiteli of 2007 harvest of the Alaverdi Monastery. 87 components of 11
groups of volatile compounds are identified.

Among the certain groups of volatile compounds, there are some, marked with
considerably high specific weight: fatty acids (27,08 %), complex esters (16,4 %),
aromatic spirits (6,6 %), aldehids (propenals) (3,66 %). We should particularly
single out a high specific weight of 2-atom spirit 2,3 butilen glycol (37,13 %).
True, the specific weight of lactones in numbers is considerably low (1,03), but it
should be pointed out that the role of lactones in aroma-creating is rather serious,
due to their high index of the limiting concentration. In the compounds of this
group the distinguished ones are: Butirolactone (76,88 %), y-etoxibutirolactone
(8,8 %), acetovanilon (9,75 %)

Table 10
THE CONSTITUENCY OF VOLATILE COMPOUNDS IN THE WINE
Mg\L
Ne Names of the components Quantitative content
2 3
The highest splrits
| | Buanol 0.34
2 | Hexanol-2 0.10
3 | 4-Methyipcntanol 0.29
4 | Heptanol-2 0.10
5 |3-Methylpentanol 0.58
6 | Hexanol 6.06
7 | Trans-3-hexcn-1-ol 0.13
8 | 3-Ethoxipropanol 0.16
9 | Cyc-3-hexen-1-ol 0.11
10 | Octanol 0.40
11 | Nonanol 0.19
12 | 3-Methyltiopropanot 0.81
13 | 3-ogsi4-fenilbutanol-2 114
14 | Propanol 1.9
15 |lzobutanol 9.1
16 |lzoamil spirit 40.8
Sum 62.21
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Adiposc acids

1 | Izobutyric acid 0.32
2 ]lzovalerian acid 0.91
3 | Kapron acid 6.55
4 | Hexcen acid 0.09
5 (Kapril acid 11.68
6 | Nonan acid 0.20
7 | Kaprin acid 12.54
8 | Laurin acid (dodckan acid) 0.32
9 | Miristin acid 2.01
10 | Pentadckan acid 1.23

11 | Palmitin acid 5.47
12 | Hexadecen acid 3.26
13 | Olein acid 1.33
14 | Acetic acid 201.5
Sum 249.65
Adipose acids
1 | Izobutil acctat 033
2 | Ethylbutirat 1.21
3 | Ethyl-3-Mecthylbutimt 0.11
4 | lzoamilacetat 1.91
5 | Ethyl kapronat 2.87
6 | Ethyl piruvat 0.18
7 | Ethyl laclat 19.18
8 | Ethyl-2-oxi-3-Methylbutirat 0.10
9 | Ehtylkaprilat 2.88
10 | Izobutilizovalerat 0.30
11 | Izobutillactat 0.12
12 | Ethyl-3-oxibutirat 1.05
13 | Ethyl-2-oxikapronat 1.0
14 |l1zoamillactat 2.56
15 | Ethylkaprinat 1.03
16 | Diethylsuccinat 30.03
17 | Ethyl phenil acetate 0.14
18 | Dipropyl-succinat 0.08
19 | Ethyl-4-oxibutirat 17.84
20 | Phenil-cthyl acetate 0.37
2] |Dicthyl -malat 4.64




22 | Izobutil-succinat 0.33
23 | Dicthyl-2-oxipentadional 2.53
24 | 5-Oxotetrahydrofuran-2-carbon acid, cthyl ester 4.66
25 | Mono-ctylsuccinat 4348

26 | Mcthyl4-oxibenzoat 0.13
27 | Ethyl-4-oxibenzoat 0.76
28 | Ethylparaoxicinamat 11.03
Sum 151.25

Terpenes

1 | Cys linalooloxid 0.14

2 | Linalool 141

3 | a- Tempineo! 0.55

4 | Cytronelol 0.61

5 | 3,4-Dehydro-$- ionol 0.15
Sum 2.86

Lactons

1 | 3-penten-2-oni 0.11

2 | Butyro lacton 7.25

3 | y-cthoxibulyrolactone 0.84

4 | y-Nonalacton 0.2]
5 | 8-Dodekalactone 0.10

6 |acetovanilon 0.92

Sum 9.43

Volatile phenols
1 | 2-Metoxi-4-vinil-phenol 0.69
Sum 0.69
Aromatic spirits

1 | Benzyl spirits 1.28

2 | Tyrozol 3.33
3 | Triptofol 15.90

4 | B- Phenil ethyl spirits 40.2
Sum 60.71

2 and 3 atom spirits

1 | 2,3- Butilenglycol 3429

2 | Glycerin, g/l 11.2g1
Hydrocarbon
1 [Skvalen 52
Sum .52
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Aldehydes

! [Purpurol 0.20

2 | Acetic acid aldchyde 33.6
Sum 33.80

Ketons

1 [Acetoin 1.24

Sum 1.24
The total sum (without glycerin) 922.02

From the fatty acids, vinegar acid is marked with high concentration (80,71
%). From the acids comparatively high concentration is marked in kapron acid,
kaprin acid, kaptil acid, palitin acid and miristin acid. The summed up specific
weight of their constituency makes 15, 32 % of the summed up quantity of the
fatty acids.

The aroma-creating group like complex esters is marked both with qualitative
versatility and the index of quantity. 28 complex esters are identified. From the
complex esters, three are marked with a high concentration: ethy! lactate, diethyl
succinate, mono ethyl succinate, their summed up constituency equals to 93,09
mg\100 |, which makes 61,54 % of the summed up quantity of complex esters.
It should be noted that ethyl lactate, diethyl succinate and mono- ethyl succunate
are significant components of the Kakhetian wine and their contribution in aroma-
creating must be great in the Kalhetian wine.

At the same lime, it should be noted that there is a comparatively high
concentration of such complex esters as ethyl 4 oxibutirat, ethyl para oxicinamat,
di-ethyl malat, 5-oxoteteahydrofuran-2-carbon acid ethyl ester.

A comparatively high concentration of aromatic spirits should be particularly
marked (60,71 mg\l) which makes 6,6 % of the summed up quantity of the
compounds. This index is significant if we take into consideration that the limited
concentration index of aromatic spirits is rather high. We should particularly
point out the high index of constituency of b-phenol ethyl spirit in the summed up
quantity of aromatic spirits. Its specific weight is 66, 21 %. b-phenol ethyl spirit
plays a significant role in the aroma-creating of the Kakhetian wine. It gives it the
smell and taste of honey.

We consider it significant that in the Kakhetian wine, there exists carbon
hydrate scvalen (9,52 mg\l) of acycle terpens class. Scvalen plays an important
role in the metabolism of the body.

The usual bouquet and taste of the Kakhetian wine is determined by the volatile,
aroma-creating compounds of various groups. The compounds, constituent in the
hard parts of the grape are significant in their formation.

In order to research volatile, aroma-creating compounds, we chose as the
pilot object the Kakhetian wines, made of the grape sorts of Rkatsiteli, Kakhuri



Mtsvane and Khikhvi.. They were of 2005 harvest of Kardanakhi and Ruispiri
micro-zones. In the pilot wines we studied the quantitative indicators of the
highest spirits, fatty acids, complex esters, terpens, lactones, volatile phenols,
aromatic spirits, aldehids, ketons, two and three — atom spirits.

Diagram 3 presents the summed up constituency indexes of volatile and
aroma-creating compounds of the pilot wines.

In the Kakhctian wines Rkatsiteli, Kakhuri Mtsveane, Khikhvi of Kardanakhi
micro- zone of 2005 harvest and also Khikhvi of Ruispiri micro region, we studicd
the volatile and aroma-creating compounds, conslituent in cster oils. The wines
were made on the full chacha and the fermented wines were removed from the
chacha after the end of the fermentation.

Diagram 3
THE SUMMED UP CONSTITUENCY OF QUANTITY IN THE
VOLATILE, AROMA-CREATING COMPOUNDS OF THE

KAKHETIAN WINE
Mg\L

424.68
2 2121.24

1871.21
1837.61 I
1 2 3 4

1. Rkatsiteli (Kardanakhi, 2005)
2. Kakhuri Mtsvane (Kardanakhi, 2005)
3. Khikhvi (Kardanakhi 2005)

4. Khikhvi (Ruispiri, 2005)

In the pilot wines there were identified the highest spirits, fatty acids, complex
esters, terpens, lactones, volatile phenols, aromatic spirits, aldehids, ketons, 2 and
3 atom spirits — 2-3 butilen glycol (levo and mezzo) and glycerin. .

Diagram 3 presents quite a natural picture — the sorts of wine — Kakhuri
Mtsvane, Khikhvi, compared to Rkatsiteli, are marked with a comparatively high
concentration of aroma-creating compounds. But in this respect, Kakhuri Mtsvane
is more advantageous by the constituency of volatile, aroma-creating compounds.
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As for Khikhvi, here the priority should be given to the Kardanakhi vine in
comparison with the wine of Ruispiri, though Khikhvi of Ruispiri exceeds the
wine of Rkatsiteli by the summed up constituency of aroma- creating compounds.
Yet it does not diminish the index of organoleptic level of the Rkatsiteli wine.

Table 11
THE CONSTITUENCY OF VOLATILE COMPOUNDS IN THE WINE
Mg\ L
1 2 3 4 5
The complex esters
1 [ Ethy! acetat 230.1 651.4 441.3 623.0
2 | Ethyl butirat 0.74 0.46 0.11 0.43
3 |lzoamil acetal 0.65 2.64 1.39 1.73
4 | Ethyl kapronat 0.92 0.72 0.37 0.84
5 | Ehtyl kaprilat 0.72 041 0.63 0.95
6 | Ethyl kaprinat 0.19 0.10 0.06 0.32
7 | Ethyl-3-oxibutirat 0.74 0.29 0.34 0.32
8 | Ethyl lactate 4.0 6.6 304 1.6
9 | Diethyl succinat 3.10 2.18 3.75 1.88
10 | Dicthyl malat 0.58 0.26 0.13 0.19
11 | Dizobutil phtalat 0.42 0.30 0.87 0.39
12 | Dibutil phtalat 0.08 0.06 0.05 0.08
13 [ Monocthyl succinat 0.38 041 0.53 0.32
Sum 242.62 665.83 479.93 632.05
Aromatic spirits
1 { Phenyl etanol 61.3 753 62.9 44.3
2 | Triptofol 9.7 11.17 13.18 10.43
Sum 71.07 86.47 76.08 54.73
Aldchydes
1| Acetic acid aldchyde 56.6 87.3 102.1 9.7
2 [ Phenyl acetal dehyde 0.40 0.57 0.64 0.38
Sum 57 87.87 102.74 10.08
The total sum 370.69 840.17 658.75 696.86




An interesting picture is presented from the viewpoint of the quantitative and
qualitative constituency of the aromatic spirits, complex esters and propenais in the
wines of Rkatsiteli, Kakhuri Mtsvane and Khikhvi. As it is shown in Table 11, the
concentration of aroma- creating compounds in certain groups of the pilot wines
is high. It particularly concerns the wines of Kakhuri Mtsvane and Khikhvi. At the
same time, in the summed up quantity of these groups’ compounds, the specific
weight of the complex esters and propenals is quite high, which can be quite well
seen in the indexes, given in Diagram 4. As it was expected the indication of the
summed up quantity of the complex esters is significantly high, especially the
quantity of ethyl acetate. At the same time, it should be noted, thal the quantity
of this substance is twice increased in the wine of Kardanakhi’s Khikhvi and it is
almost three times more in the wines of Kakhuri Mtsvane and Ruispiri’s Khikhvi.

Diagram 4
THE % CONSTITUENCY OF THE SUMMED UP SPECIFIC WEIGHT
QUANTITY OF COMPLEX ESTERS, AROMATIC SPIRITS AND
PROPENALS IN THE WINES OF RKATSITELI, KAKHURI MTSVANE
AND KHIKHVI

40,00%
39,65%
35,00% 32,85%
31,05%
25,00% i
2000% 2017% ! )
15,00% ) B - -
10,00% E: . ;7 i
5,00% - - - :
0,00% ! . : : !
Il Rxatsitcli BiKakhuri Misvane [l Khikhvi of Kardanakhi [l Khikhvi of Ruispiri

In the wine of Khikhvi of Kardanakhi, the quantity of such complex esters as
ethyl lactate is increased by 7 times, and in the wine of Kakhuri Mtsvane byl,§6
times, that is by 33,93 %. The existence of ethyl lactate and diethyl succinate in
the Kakhetian wine is one of the characteristic features.

The wine of Kakhuri Mtsvane is marked with a high concentralion. of the
significant representative of aromatic spirits — b-phenil ethyl. Yet the wines of
Rkatsiteli and Khikhvi are also marked with a high concentration of b-phenil ethyl
spirit. Still, the wine of Kakhuri Mstvivani is marked with a comparatively high
concentration of b-phenil ethyl spirit.
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From the viewpoint of the summed up propenal constituency, there is a sharp
diffcrence in the pilot wines. Acetal dehyd, as well as propenals summed up
constituency the wines of Kakhuri Mtsveane and Khikhvi of Kardanakhi micro-
zone are really remarkable, particularly the latter one. The summed up quantity of
propenals are 1,8 times more in the wine of Khikhvi than in Rkatsitcli.

In the wine of Rkatsiteli the constituency of butilen glycol (levo) is 3554
mg\l, and the constituency of 2,3-butilen glycol (mmezo) is 132.7 mg\l, glycerin
24,2 g\l, in the wine of Kakhuri Mtsvane —379,8 mg\l and 184,8 mg\l and glycerin
is 15,5 g\l. Khikhvi (Kardanakhi) — 283,3 mg\l, 93,1 mg\l and glycerin— 11,7 g\l,
Khikhivi (Ruispiri) 216,5 mg\l, 65,3 mg\l, glycerin — 11,8 g\l

While comparing the indexes of the summed up quantities of the volatile,
aroma-creating compounds, it has been stated, that the summed up quantity in
the wine of Kakhuri Mtsvivani is comparatively high. The vine grape of Kakhuri
Mtsvivani is characterized by a remarkable degree of aroma. The lowest degrec
of the summed up aroma-creating compounds is shown in Rkatsiteli. This kind of
difference in the wines of Rkatsiteli and Kakhuri Mtsvane proves again the right
tradition, inculcated in the practice of wine-making about the seepage of Kakhuri
Mitsvivani with Rkatsiteli at certain quantities.

The wines ol Khikhvi a bit lag behind the wine of Kakhuri Mtsvane, yet, it
should be noted that in the Khikhvi wine of Kardanakhi the summed up index of
the aroma-creating compounds is much greater than in the Khikhvi of Ruispiri.

This index proves again, that the Khikhvi wine of Kardanakhi has advantages
over the Khikhvi wine of Ruispiri.

It is also remarkable, that the index of summed up quantity of the highest
spirits is considerably high, compared to the other wines. Rkatsiteli -822, 9 mg\l,
Kakhuri Misvane -745,0 mg\l , Khkikhvi (of Kardanakhi) -699,5 mg\l , Khikhvi
(of Ruispiri )-618,9 mg\l.

At the same lime one significant circumstance should be pointed out: In the
wine of Kakhuri Mtsvane and Khikhvi, the indexes of quantitative constituency
of complex esters and aromatic spirits is comparatively high. For instance, if
in Rkatsitely the constituency of complex esters is equal to 242,62 mg\l, in the
wine of Kakhuri Mtsvivani it makes 665,83 mg\l and in the wine of Khikhvi of
Kardanakhi -479,93 mg\l, in the Khikhvi of Ruispiri — 632,05 mg\l. The index
of quantitative constituency of aromatic spirits is also increased: In the wine of
Rkatsiteli -71,07 mg\l, in the Kakhuri Mtsvane -86,47 mg\l, in the Khikhvi wine
of Kardanakhi -76,08 mg\l.

Diagram 5 presents the % indexes of specific weights constituencies of aroma-
creating compounds in the wines of Rkatsiteli, Kakhuri Mtsvane and Khikhvi.

As it is shown in the diagram, if the summed up quantity of the specific
weight of the highest spirits and fatty acids is in the wine of Rkatsiteli is 72,01%
(almost 2\3) and the other aroma-creating compounds -27,95 % (almost 1\3) in
the wine of Kakhuri Mtsvivani ( as well as in the wines of Khikhvi) the picture



sharply changes. The summed up quantity of the highest spirits and fatty acids
take 53,81 %, and the other aroma-crealing compounds — 46,15 %.

The high index of the specific weight of the aroma-creating compounds’
summed up quantity in such groups as the complex csters, terpens, lactones,
volatile phenols, aromatic spirits, propenals, ketons should be considered to be a
sorl characteristic property , the precondition of their remarkablc aroma.

Diagram 5
THE % CONSTITUENCIES OF THE AROMA-CREATING
COMPOUNDS’ GROUPS OF THE KAKHETIAN WINES

60,97
i

72,01

M The hlghest spirits, Adlpose acids
[ | Complex esters, lactones, Volatile phenols, Aromatic spirits,
Aldehydes, Ketons
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RKatsiteli (Kardanakhi, 2005)
Kakhuri Mtsvane (Kardanakhi, 2005)
Khikhivi (Kardanakhi, 2005)
Khikhvi (Ruispiri, 2005)

oo op

The volatile, aroma-creating compounds in the wine of Saperavi are mainly
presented by the highest spirits, volatile acids, complex esters, lactones , aromatic
spirits. Among the volatile spirits, the highest specific weight belongs to the
fatty acids (38,17%. The highest spirits are also remarkable for their quantitative
constituency (27,67%) The index of the constituency of these two compounds is
rather high — 676,1 mg'l, which makes 65,84% of the summed up quantity of the
volatile, aroma-creating compounds.

True, the quantitative index of the other aroma-crealing compounds is
comparatively low, but their role in the aroma-creating in the wine is quite big.
Due to the fact that the concentration of limiting perceiving of these substances,
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constituent in these groups of the compounds is quite high, being with them, even
at a small quantity, they take an active part in the formation of the wine bouquet.
In this respect, the compounds of high boiling temperature are very significant.
They are complex esters, lactones, aromatic spirits. The existence of some of their
representatives like b-phenil ethyl spirit in the wine, provides it with the creation
of honey tones, which is so characteristic for the Kakhetian wines.

Table 12
THE CONSTITUENCY OF VOLATILE COMPOUNDS IN THE WINE
OF SAPERAVI
Mg\L
Ne Names of the components Saperavi
1 2 3
The Highest spirits
1 | Methanol 22,5
2 | Propanol 4,13
3 ] lzobutanol 44,80
4 | 1zoamil spirits 100,36
5 | Hexanol 2,11
6 |3-Etoxi propanol 0,64
7 |3 (Methyltio)-Propanol 3,36
Sum 177,9
Adipose acids
1 |Izobutyric acid 2,89
2 | Antacid 1,54
3 | Kapron acid 2,98
4 | Kapril acid 2,27
5 | Acetic acid 488,52
Sum 498,2
Complex esters
1 | Ethyl acetat 14,8
2 | Ethyl lactate 126,56
3 | Diethyl succinat 6,47
4 | Ethyl 4 oxibutirat 12,81
5 | Monoethy! succinat 23,48
Sum 184,12
lactones
1 | Butyr lactone 6,27
2 | 2,5-dimctil-4-oxi-3(2H)-furanon 1,08




3 |2,3-dihydro-3,6-dioxi-6-mcthil-4H-piran-4-on 4.80

Sum 12,15
Aldchydes

1 | Purpurol 0,55

2 | Acetic acid aldehyde 1,5
Sum 2,08

Aromatic spirits

1 | B- Phenil cthyl spinits 70,27

2 | Benzyl spirits 0,40
Sum 70,67
Amid

1 | Ethyl acetamid 1.13
Sum 1,13

2 and 3 atom spirits

1 | Levo butilenglycol 54232

2 | Mczzo butilenglycol 186,07

3 | Glycerin 11662,50
Sum 12390,89

The total sum (without glycerin) 1674,61

Among the highest spirits, izoamil and izobutil spirits are marked with a high
specific weight (respectively 56,41% and 25,18 %).

From the fatty acids, vinegar acid takes an important part (98,05%); Among
lactones, constituent in the wine of Saperavi, butirolactone takes 51,6 % of the
summed up quantity of lactones. Butirolactone is one of the significant aroma-
creating components of the Kakhetian wine. The existence of two other lactones is
very interesting in the wine, particularly 2,3-dihydro-3,6-dioxi-6-methil-4H-piran-
4-on, which makes 39,5% of the summed up quantity of lactones. lis existence in
the wine at not quite a small quantity, might point to its role in the aroma-creating.

From aromatic spirits, B-phenil ethyl spirit takes 99,43%. lts high
concentration points to the fact that this aromatic spirit takes an active part in the
aroma creating of the wine of Saperavi.

The existence of 2 atom spirits — levo and mezzo butilen glycols and 3
atom spirit — glycerin in the wine of Saperavi should be specially marked. The
constituency of glycerin in 1 liter of wine exceeds 12 grams.

An interesting picture is shown in the % constituency of volatile and aroma-
creating compounds’ certain groups in the wine of Kakhuri Mitsvivani of 2007 and
2008 harvest (Diagram 6).

Comparing the summed up quantities of “a” and “b” group wines, fermented
on the chacha of the Kakhkuri Mtsvivani wines of 2007 and 2008 harvest, it

205



206

shows, that in the wine of Kakhuri Mtsvivani the summed up quantity of volatile,
aroma-creating compounds of 2008 cxceeds that of the wine of 2007 by 224, 19
mg\l. At the same we should point out, that in the wine of 2007 the quantity of the
“a” and “b” groups’ constituent compounds makes 78, and in the wine of 2008,
the quantity of “a” and “b” groups’ constituent compounds is decreased by 1,86
and makes 42. This event can be explained by the fact that in the wine of 2008 the
limited concentrations of certain aroma-creating groups’ constituent components
are significantly increased, and in some cases newly created aroma-creating
components appear. Their complex Inter-balanced aroma makes a significant
influence on the highly developed aroma and taste of the wine formation.

Diagram 6
THE % CONSTITUENCIES OF YOLATILE, AROMA-CREATING
COMPOUNDS OF CERTAIN GROUPS IN THE WINE OF KAKHURI
MTSVIVANI
70 66,33

55,17

1 2 3
Ha B
a. The highest spirits, fatty acids.
Complex esters, terpens, lactones, volatile phenols, aromatic
spirits, propanals.

1. 2007 fermented without the chacha
2. 2007 fermented on the full chacha.
3. 2008 fermented on the full chacha.



CONCLUSION

The analyses of the results of the above-given research leads us to a significant
conclusion: We think, that we should difTerentiatc the demands how the wine is
made — without the chacha, i.e. by European method or on the full chacha, in
accordance with the conditions of the fermentation and maturity of the grape, to
be more precise, according to the degree of the girape ripencss. It is evident, that
there should be no doubt, that in order to make wine without the chacha, the sugar
constituency of the grape should fluctuate within the limits of 18-21 %, or when
the grape gets its technical ripeness. This kind of approach will not do, when the
wine is made on the full chacha, as this method of making winc nceds a higher
degree of ripeness, that is, it implies the physiological ripencss of the grape. At
this time the grape stalk is also ripe, which is the necessary condition for the wine,
fermented and matured on the full chacha, as the traditional Kakhetian wine is.
The hard parts of the grape, collected during its physiological ripeness is rich
with volatile, aroma-creating compounds of a wide specter of the components of
various groups. It determines enriching the wine with the constituent substances
of the grape and the secondary aromatic substances, created in the process of
fermentation and maturity. A high index of spirit constitucncy volume during the
fermentation and maturity is also significant. During this process, the degree of
getling volatile and non-volatile aroma-creating compounds is stronger.

All the above mentioned things create and form such a unique product, as the
Kakhetian wine.

THE PHENOL COMPOUNDS OF THE WINE

Table 13 shows the indexes of the quantitative constituency of phenol
compounds, in the wines of Kakhuri Mtsvivani, Kakhuri Mtsvane and Rkatsiteli
of the harvest of 2007.

The indexes, given in table 13 are of interest not only because of the quantitative
constituency of phenol compounds, but by their qualitative constituency as well.

The wine Kakhuri Mtsvivani, made by the Kakhetian technology, is marked
with a high constituency of general phenols. In this wine, the index of general
phenols is almost 4 times increased, compared to the wines, madc without the
chacha, which is quite a natural phenomenon. The high index of the wine Kakhuri
Misvane, compared to the wine of Rkatsiteli (+15 %) is worth paying attention to.

An interesting picture is received from the viewpoint of comparison of
oligomeril and polymeril procianidins. In the wines of Kakhuri Mtsvivani and
Kakhuri Mtsvane the constituency of oligomeril procianidins exceeds polymeril
procianidins in quantity, but it is almost equal to the wine of Rkatsiteli (+15%
Kakhuri Mtsvane).

207



208

Table 13
THE CONSTITUENCY OF PHENOL COMPOUNDS IN THE
KAKHETIAN WINE, MADE OF VARIOUS VINE SORTS

The Kakhuri . | The Kakhuri Rkatsiteli,
Mitsvivani, The K.akh‘fn Misvivani, made on the
The names of the . Mitsvivani,
Ne made without made on the | chacha, (15%
compounds made on the :
the chacha chacha 2007 green Kakhuri
2007 chacha misvanc)
1 [ Common phenols g/l 1,2 42 345 33
2 | Proantocyanidins g/l 0,824 3,51 2,925 2,57
3 g’ g [Oligomeric mg/l 0.4368 1,8 1.7 1.3
1 o
4| E£ [polymeric mg/ 0.3875 171 1.225 1.27
5 | Phlavonols mg/l 25,0 50,0 37,5 85

The wine of Kakhuri Mtsvane, which contains a high concentration of phenol
compounds, is characterized by a mild, harmonious taste, the tanning bitter tones
are slightly felt. These organoleptic indicators are determined by the chemical
constituency of the wine and are well explained by procianidins, namely, oligomeril
procianidins’ increased quantity The wine of Kakhetian Mtsvivani is marked with
a high concentration of phlavonols. The index of their quantitative constituency
twice exceeds the index of flavonols’ constituency of the Kakhuri Mtsvivani,
made without the chacha. The index of phlavonol quantitative constituency is
comparatively high in the wines of Rkatsiteli and Kakhuri Mtsvane.

THE ANTOCIANS OF THE WINE

Anticians belong to glycozids and are the main color-giving substance of
the wine. The main representative of anocians in the grape is malvidin glycozid
(more than 50 %) It is followed by peonidin, dephedinin, petunidin glycozids. The
constituency of antocians in the grape depends on the sort of the grape vine and
the location.

The versatility of antocians’ color is determined by their structural peculiarity
and the complexes, which appear during their interaction with ions: So, for
instance, their interaction with potassium ions we get purple-red color, by their
interaction with magnum and calcium ions, blue color is received.

The technological stock of antocians in the grape makes 32 % from the
general quantity of antocians and makes 600 mg\l.

During the process of the fermentation on the chacha, 50% of antocians pass



over into the wine, and when the dregs are warmed, 90 % of the general quantity
of antocians.

Antocians are mostly located in the skin, though in certain vine sorts the juice
is also colored.

The quantity of antocians in the grape makes 300-2000 mg\l, and in the red
wine — about 500 mg\l.

During the process of the maturity of the red wine, the quantity of atocians
diminishes, due to their rusting condensation and polymerization. When the red-
ruby color of the wine changes into ruby color, quinons appear, as a result of
rusting of antocians. Thermal process and pouring in a hot state helps to intensify
the coloring of the wine and preserving antocians. Antocians arc characlerized by
the activity of P-vitamin, as well as a strong bactericidal effect.

Antocians slow down the aclivity of mould crealing yeasts. Antocians have
an impact on the organoleptic index of the wine.

We have defined the quantitative and qualitative constituency of antocians
in the wine, fermented on the full chacha, in the qvevri of the wine cellar of the
Alaverdi Monastery. The grape was of Saperavi vine, harvested on the fields of
Papari (Akhasheni micro-zone).

As it is shown on Table 14, glycozils of 11 names are identified in the wine
of Saperavi .

Table 14
THE CONSTITUENCY OF ANTOCIANS IN THE WINE OF SAPERAVI
Mg\L
Ne Names of the components Digital indicator
1 Delfinidin-3-0-glycozid 11.0
2 | Cyanidyn-3-0-glycozid 14
3 | Petunidin-3-0-glycozid 13.9
4 [ Peonidin-3-0-glycozid 14.3
5 |Malvidin-3-0-glycozid 86.7
6 | Delfinidin-3-0-(6'-acetyl-glycozid) 36
7 | Petunidin-3-0-(6'-acctyl-glycozid) 38
8 | Peonidin-3-0-(6'-acctyl-glycozid) 18
9 | Malvidin-3-0-(6'-acetyl-glycozid) 83
10 | Petunidin-3-0-(6'-P- kumaroid—glycozid) 1.2
11 | Malvidin-3-0-(6'-kumaroid-glycozid) 12.1
Sum 158.1
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Among glycozids, the leading place is taken by malvidin-3-0-glycozid (86,7
mg\l) according to the quantitative constituency, which makes 54,8 % of the
summed up quantity of glycozids. It is followed by peonidin-3-0-glycozid (9,04
%), petunidin-3-0-glycozid (8,79%), malvidin-3-0- (61-kumaroid—glycozid)
(7,65 %) delfinidin-3-0-glycozid (6,95 %) The specific weight of the above-
mentioned 5 glycozids of antocians general quantity makes 87,23 % in the wine
of Saperavi.

The pilot wine of Saperavi is marked with purple-red, ruby color, typical
aroma of the sort and taste, it is velvety and gentle. Due to the fact that the hard
parts of the grape, particularly the stalk possesses calcium at a high concentration,
we should assume, that the intensive redruby color of the wine of Saperavi is
determined by the interaction of malvidin-3-0- glycozid and potassium ions.

The indexes of the constituency of phenol carbon acids in the pilot wines are
also interesting, both from the viewpoint of qualitative and especially quantitative
constituencies. It is proved by the indexes, presented in Table 15.

Table 15
THE CONSTITUENCY OF PHENOL CARBON ACID IN THE WINES

OF KAKHURI MTSVIVANI AND RKATSITELI OF 2009 HARVEST
Mg\L

Ne | The names of acids T;(:OL(::;er:thtI::t:L:T :;tz;.:‘slllt ec::::: gg‘:ﬁ;;
chacha (Kvareli)
1 | Gali acid 42,3 14,9
2 |Lilac acid 12,3 43
3 | Kaftar acid 149,9 15,3
4 | Kautar acid 40,7 53
5 |P-Kumar acid 0,9 0,1
6 | Vanilla acid 0,375 0,151
7 |Chlorogen acid 24,456 2,644
8 | Coffee acid 14,101 1,784
9 | Vanillin 3,356 1,321
The total sum 288,388 45,8

There is a sharp difference between the wines of Kakhuri Mtsvivani and
Rkatsiteli according to the quantity of phenol carbon acids. By their qualitative
constituency, these wines do not differ from each other. According to the certain
acids and the summed up quantity of the acids, the wine of Rkatsiteli lags behind the
wine of Kakhuri Mtsvivani. The summed up quantity of acids is 6,3 times higher



in the wine of Kakhuri Mtsvivani than in the wine of Rkatsiteli. The concentration
of kaphtar acid is particularly high in the wine of Kakhuri Mtsvivani (149,9 mg\l).
There is a comparatively lower concentration of the acids - gali, kautar acid,
chlotogen acid and coffee acid, though their quantity is higher, compared to the
other acids.

THE FREE AMINO ACIDS OF THE WINE

The quantitative and qualitative constituency of amino acids has been studied
in the wines, made from various sorts of vine. Table 16 presents the indexes of the
quantitative and qualitative constituency of amino acids in the wines of Kakhuri
Mysvivani, Rkatsiteli, Kakhuri Mtsvane and Khikhvi. The wine of Kakhuri
Mitsvivani was received from the microzone of Kvareli, the wines of Rkatsiteli,
Kakhuri Mtsvane and Khikhvi - from Kardanakhi micro zone (Tsarapi), and the
qvevri wine of Rkatsiteli from Alaverdi micro zone. The choice of the micro-zones
had certain reasons, though we think that the great difference of the qualitative
and especially quantitative constituency of amino acids in these wines must be
determined by the sorts of grape vine, land and climate, the fermentation of the
dregs, technological methods of malturity.

As it is shown in Table 14, the wine of Kakhuri Mtsvivani of 2008 harvest is
particu- larly remarkable for the index of the summed up quantitative constituency
—2904,9 mg\l, a bit less, but still it is high in the summed up quantity of amino
acids of the wine of Kakhuri Mtsvivani of 2007 harvest - 2302, 4 mg.1.

Table 16
THE CONSTITUENCY OF AMINO ACIDS IN THE KAKHETIAN
WINES, MADE FROM VARIOUS GRAPE -VINE SORTS

mg\!
[ 8 = .g - o
S2|82 3|5 |[82]¢
58 € 8 5 E o g = °
go So £ 3 B 8’ 3 s
3= s = © ES 23 =]
N aa a2 3 2 5 2 s 2 € 8
— Q
The names E"g Eg E"G §; 'E"E §;
28| 28| 52 (z2| 28|58
S8 | S8 52| 2 8 | £
1 ¥ a8 25 @ 3 =
E o E 2 8 E <
g gF |2 [& |[&F| ¥
1 Asparagin acid 30.5 44.6 13.7 2.5 5.3 2.7
2 | Glutamin acid 60.3 58.1 40.1 43 24 1.0
3 | Serin 327 359 28.7 5.6 44 1.1
4 | Hystidin 376 52.0 45.0 34 29 -
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5 |Glycin 24.8 39.0 323 3.0 34 9.5
6 |Trconin 239 29.1 20.9 2.3 1.0 6.8
7 | Alanin 2253 92.3 714 719 45 18.0
8 | y-Amino butyric acid 259.4 573.0 360.7 4.0 2.0 10.8
9. |Arginin 974.1 588.6 164.9 16.2 6.4 5.9
10. | Tirozin 49.1 49.7 25.6 3.1 3.0 5.8
11. | Cystcin 28.0 42.0 24.0 13.0 13.4 19
12. | Valin 16.4 27.7 23,1 2.5 1.7 4.7
13. | Metionin 8.4 6.6 29 08 - -
14. | Phenilalanin 12.2 248 13.1 1.8 12 39
15. | Monoctanolamin 3.5 73.1 81.1 11.7 64 28.1
16. |lzolcicin 6.3 19.6 10.9 1.1 - -
17. | Prolin 445.8 1081.1 550.2 231.7 110.0 2074
18. | Leicin 36.1 52.7 378 13.3 9.8 11.7
19. | Lysine - 150.0 4.9 - - -
The total sum 2302.4 | 2904.9 | 1551.3 | 328.2 177.8 3419

In the wine of Kakhetian Mtsvivani of 2008 harvest, 12 amino acids are
remarkable for their quantitative constituency: glutamine acid, hystidin, glycin,
alanin, gama-amino-butric acid, arginin, titirozin, cistein, mono-ethanolamin,
leicin, lizin, prolyn, From these amino acids the quantity of prolyn is particularly
high - 1081,1 mg\l, arginin is also high — 588,6 mg\l and gama-amino butric acid
— 573,0 mg\l. Lyzin is also remarkable — 150,0 mg\l, mo- no-etano lamine - 73,1
mg\l. The constituency of the other amino acids fluctuates within the limits of
6,6-58,1 mg\l.

In the wine of Kakhuri Mtsvivani, arginin is singled out for the highest
constituency - 974,1 mg\l, it is followed by prolyn — 445,8 mg\l, then comes gama
aminobutric acid 259,4 mg\l, alanin — 225,3 mg\l. The constituency of the other
amino acids is comparatively low and it fluctuates within the limits of 6,3 mg\l and
60,03 mg \l. In the wine of Kakhuri Mtsvivani of 2007 harvest, 18 free amino acids
are identified and of 2008 harvest -19 amino acids. The same quantity — 19 amino
acids are identified in the gvevri wine of the Alaverdi Monastery wine cellar, with
the summed up quantity of 1551,3 mg\l.. In this wine, prolin is remarkable for the
highest quantitative constituency — 550,2 mg\l, gama-amino-butric acid — 360,7
mg\l, arginin - 164,9 mg\l, mono etanolamin — 81,1 mg\l, alanin — 71,4 mg\l. The
quantitative constituency of the other amino acids fluctuates within the limits of
2,9-45,0 mg\l.

There is an absolutely different picture in the quantitative and qualitative
constituency of amino acids in the wines of Rkatsiteli, Kakhuri Mtsvane and

Khikhvi.



In the wine of Rkatsiteki 18 amino acids are identificd, in Kakhuri Mtsvane
- 16, in Khikhvi - 15. The summed up quantity of amino acids in the wine of
Rkatsiteli makes 328,2 mg\l, in the wine of Kakhuri Mtsvane - 177,8 mg\l and
in Khikhvi — 341,9. As we see the index of the quantity is the highest in Khikhvi,
and the lowest —in Kakhuri Mtsvane. In all the three wines prolyn is singled out
for the index of quantity of amino acids. In the wine of Rkatsiteli — 231,7 mg\l, in
the wine of Kakhuri Mtsvane — 110,0 mg\l, in Khikhvi — 207,4. The constituency
of the rest of amino acids fluctuates within the limits of 0,8-16,2 mg\l in the wine
of Rlatsiteli. In the wine of Kakhuri Mtsvane it fluctuates within the limits of 1,0-
13,4 mg\l and in Khikhvi - from 2,7 to 28,1 mg\l.

How should we explain such a great difference of the constituency ol amino
acids in the wines of Kakhuri Mtsvivani, and the wines ol Rkalsiteli, Kakhuri
Misvane and Khikhvi? It should be pointed out that the alcoholic fermentation and
maturity was held in the same circumstances. Afler the alcoholic fermentation,
the wines were removed from the dregs and later all the technological process
of treating the wine was held. The qvevri wine of the Alaverdi Monastery was
fermented and matured by the traditional technology, on the full chacha for 5
months.

It is clear, that land and climate conditions, grape treatment and the versatility
of the fermentation technology is very significant in order to enrich the wine with
amino acids and the products of their change, forming its aroma and taste. In this
respect, particular attention should be paid to the sort of the grape vine and the
period of harvesting. In the first place, the period of the physiological ripencss
should be taken into consideration, which is the neces- sary condition for getting
the Kakhetian wine of the highest quality.

Ads for the factor of the sort of the grape vine, the analyses of the quantitative
and qualitative constituency of amino acids proved that a remarkably high index of
free amino acids is a characteristic feature of the grape sort of Kakhuri Mtsvivani,
as it was shown on the examples of the volatile and non-volatile compounds.

THE MINERAL SUBSTANCES OF THE WINE

The mineral substances exist in the wine as ions, or they are included in the
complex of organic compounds. They play a significant role in the technological
processes at various stages.

G. Beridze and R. Namgaladze (17) fermented the same kind of grape juice of
Rkat- siteli, applying the European and Kakhetian technologies. It appeared that
in the European type of the wine, K, Na, Ca quantity decreased 1,1-1,5 times, and
in the Kakhetian wine the given elements’ quantity increased by 1,5-2,0 times,
which took place by means of energetic squeezing out of the mineral components.
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Table 17 presents the indexes of the qualitative and quantitative constituency
of the mineral elements in the wines of Kakhuri Mtsvivani, Rkatsiteli, Kakhuri
Mtsvane and Khilhvi. In the pilot wines, 9 elements have been studied: potassium,
magnum, calcium, sodium, zinc, copper, iron, as well as toxic elements — lead
and cadmium. As it is shown in the table, the Kakhetian type of wine — Kakhuri
Mitsvivani of 2008 harvest is marked with a signifi- cantly high constituency of
calcium, potassium and sodium. In this wine the constituency of potassium is
particularly high (2972,0 mg\l), the constituency of potassium is almost twice less
in the Kakhetian type of wine of 2007 harvest (1605 mg\l). The main properties
of grape condition the accumulation of sugars and acids greatly depend on the
constituency of potassium, which determines the indications of the taste and
degree of the wine. The concentration of potassium in the bunch of grapes sharply
grows as the grape gels ripe. As both of the wines are made from the same grape
sort, the increased condition parameters of 2008 harvest must be due to the climate
conditions. The grape sugar of 2007 harvest made 20,4 % and of 2008 harvest —
22,2 %. Though it should also be noted, that the low index of constituency of
potas- sium and spirit should be assumed as a unit of inter-determination. The
wine of 2007 harvest has less body, which is indicated by the index of the extract
— 29, 4 g\l. In spite of all these facts, the wine is characterized with a developed
bouquet and taste, sort tones and harmony. We should specially point to the role of
potassium in the formation of sugar and conditional parameters and a high ability
of frost resistance in the vine-sort of Mtsvivani. On the one hand it is brought
about by the high constituency of potassium in the ground and on the other hand,
by the ability of the vine to accumulate a high quantity of potassium in the bunch
of grape. From the other sorts of vine, the wine of Khikhvi is marked with a high
constitu- ency of potassium — 1954,0 mg\l, it is followed by the wine of Rkatsiteli
— 1846,2 mg\l. and the constituency of potassium if comparatively low in the wine
of Kakhuri Mtsvane — 1639,2 mg\l.

The constituency of potassium was determined in the wines of Rkatsiteli,
Kakhuti Mtsvane and Khikhvi, harvested in the micro zone of Kardanakhi.

The land and climate conditions in Kvareli and Kardanakhi absolutely differ
from each other.

In the region of Kvareli the land is enriched with the substances, brought by
the river Duruji, the soil is gravely and contains a great quantity of potassium,
sodium, iron and the other micro elements. In the region of Kardanakhi the land
is mostly covered with brown, carbonated forest humus, developed on limestone.
Therefore comparing the ability of the vine to accumulate potassium in the Kakhuri
Mtsvovani and the other vine sorts would not be quite reasonable. But comparing
the sorts of the same micro region — Rkatsiteli, Kakhuri Mtsvane and Khikhvi
by their ability of accumulation of potassium is quirt reasonable. The wine of
Khikhvi is marked with the highest constituency of potassium (1954 mg\l).



Table 17
THE CONSTITUENCY OF THE MINERAL SUBSTANCES IN THE
WINES, MADE FROM VARIOUS SORTS OF GRAPE VINE

mg\l
The name K Mg | Ca | Na | Zn |Cu | Fe | Pb | Cd Sum

The Kakhuri
Mtsvivani 2007
made of the full

chacha

The Kakhuri
Mtsvivani 2008
made on the full

chacha

Rkatsitcli 2008
made on the full | 1846,2] 72 91 | 71,2 ]10,069| 0,4 |0,420] 1,03 |0,058{ 2082377
chacha
The Kakhuri
Mtsvane 2008
made on the full
chacha

Khikhvi 2008

made on the full | 1954 [101,2( 89,8 { 67,2 |0.261|0,402|0.518] 1,546|0.066| 2214,993
chacha

16056 | 94 | 91,2 | 72 | 0,18 (0,308] 1,25 |0,914]|0,062| 1865.514

2972 | 91,2 | 124,4] 126 |0,287]0.588|0,866| 0,99 [ 0,05 | 3316.381

1639,2 | 73,4 | 88,6 | 85 |0,087|0,446{0,438(1,063|0,062] 1888301

From cathions, after potassium, calcium is largely presented in the grape
products. The richest of them are the pips. The quantity of calcium in the wine, made
by the European method, fermented without the chacha decreases by 1,3 times and
in the wine fermented by the Kakhetian method it increases almost twice.

In the wine of Kakhuri Mtsvivani of 2008 harvest, the constituency of
potassium and sodium is significantly increased, respectively: potassium — 124,4
mg\l and 91,2 mg\l, sodium — 126 mg\l and 72 mg\l. In the wines of Rkatsiteli,
Kakhuri Mtsvane and Khikhvi the constituency of potassium and sodium is
approximately equal and fluctuates within the limits: potassium — 88,6 mg\l-91,0
mg\l; sodium — 67,2 mg\l-85,0 mg\l. In these three wines the quantity of sodium
is comparatively low in the wine of Khikhvi — 67,2 mg\l.

By its physiological activity, sodium resembles potassium very much. The
concentration of non-toxic sodium speeds up the formation of sugars, terpens,
coloring and the other useful substances in the grape, which take part in providing
the taste, color and bouquet of the wine. From the hard parts of the grape, the
greatest quantity of sodium exists in the stalk and pips.

Potassium has a significant role in the functioning of the heart muscle. The
ions of potassium and sodium are very significant for keeping osmotic pressure
in the body. The proportion of potassium and sodium in the human blood is given
within certain limits and is close to 1.
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The wines of Kakhuri Mtsvivani and Khikhvi are marked with a high
constituency of zinc In the wine of Kakhuri Mtsvivani of 2008 harvest, zinc
exceeds by quantity (0,287 mg\l, than in the wine of Kakhuri Mtsvivani of 2007
harvest ( 0,18 mg\l) In the wine of Khikhvi, zinc makes 0,261 mg\l. The wine of
Khikhvi is marked with the constituency of magnum (101,2 mg\l). In the other
wines its constituency undergoes changes within the limits of 72,0 mg\l-94,0 mg\l.

The wine of Kakhuri Mtsvivani of 2008 harvest is marked with the
constituency of copper (0,588 mg\l. The constituency of copper is significantly
diminished in the wine of Kakhuri Mtsvivani of 2007 Harvest (0,308 mg\l) And in
the other wines it fluctuates within the limits of 0,4 mg\l-0,446 mg\l.

The constituency of iron is the highest in the wine of Mtsvivani of 2007
harvest — 1,25 mg\l. It is significantly low in the wine of 2008 harvest — 0,886
mg\l. In the other wines it fluctuates within the limits of 0,420-0,518 mg\l.

In all the pilot samples, the quantity of toxic substance lead is increased. It
is especially seen in the wines, made of the grape of Kardanakhi microregion
vineyard. The constituency of lead fluctuates within the limits of 1,03 mg\l-1,546
mg\l. In the wines of Kakhuri Mtsvivani, the constituency of lead is comparatively
low, but still it exceeds the acceptable norm.

The constituency of cadmiumin the wine of Kakhuri Mtsvivani of 2008 harvest,
compared to the wine of Kakhuri Mtsvivani of 2007 harvest is comparatively
low (0,05 mg\l. In the other wines the constituency of cadmium fluctuated within
the limits of 0,058-0,066 mg\l. The wine of Kakhuri Mtsvivani of 2008 harvest
is marked with significant summed up quantity of mineral substances (3316,381
mg\l). by the summed up quantity index, it is followed by the wine of Khikhvi
(2214,993 mg\l) In the other samples the summed up quantity is considerably low,
compared to the wine of Kakhuri Mtsvivani of 2008 harvest.

CONCLUSION

The existence of the great quantity of potassium in the wine of Kakhuri
Misvivani should be directly connected with the ability of the grape vine sort
of Mtsvivani to accumulate a lar quantity of potassium in the bunch of grape,
especially in the stalk and pips, which is adequately reflected both on the high
index of sugar and title acidity and its high degree of frostresistance.

The comparatively high constituency of sodium in the wine of Kakhuri
Misvivani should be connected with the ability of this mineral to speed up the
formation of sugar, aromatic compounds and coloring substances in the bunch of
grape, especially in the stalk and pips.

The existence of comparatively high constituency if potassium and sodium in
the wine of Khikhvi should be connected with the ability of the vine to concentrate
mineral substances in the grape, especially in the stalk and pips.



THE ANTIOXIDANT ABILITY OF THE HARD PARTS
OF THE GRAPE AND THE WINES

INTRODUCTION

Beginning with 70s and 80s of the 20th century, particular attention has been
paid to wines, especially stating the antioxidant ability of red wines, becausc by
this index, there was a discussion held about the effectiveness of the medicinal
and dietary properties in the treatment and prophylactics of cardio-vascular and
tumor diseases. It should be noted that the white Kakhetian type of wincs come
closer to the red wines by their effectiveness, due to their high constitucncy of
phenol compounds. The wine of the same sort of red grape vine, made in difTercnt
micro zones, differs from one another by the degree of effcctiveness of antioxidant
ability. It concerns the Kakhetian type of wines. At the same time, the potential
possibility of certain vine sorts should be of definite significance.

S. Durmishidze (18), G. Valuico (19), A, Rodopulo (20) studied the
physiological activity of phenol compounds. In this respect, phenol carbon acids,
phlavonoids, stilben and poly phenols are interesting. From stilben compounds
special attention was paid to rezveratrol, which mainly exists in the skin of the red
wine. The phenol carbon acids are characterized by antioxidant ability and they
influence rusting of the plasma and the improvement of lipoprotein.

According to P. Gardner and the authors’ information (21) kvercetin is not the main
antioxidant in the red wine, the other poly phenols may have a greater oxidant ability.

By M. Falk and the authors’ (22) research, it was proved that the grape and
sweet grape juice are cardio protectors in the same way as the red wine is. It was
stated that the skin and pips of the grape, which contain poly phenol antioxidant,
are the cardio protecting ingredients of the grape.

The experimental research stated that the soft part of the grape and also the
skin can protect the heart from ischemia, which is proved by the improvement of
post ischemia regeneration of the ventricle.

By the information of M. Bezhuashvili and the authors (23), the wines of the
Kakhetian type are rich with versatile phenol compounds (2,3-5,0 g\). They are
marked with antioxidant abilities and undergo changes according to the changes
in the concentration changes of phenol compounds.

THE RESULTS OF THE RESEARCH

Due to the fact, that the hard parts of the grape are the source of enriching
the wine with phenol compounds, one of the aims of our research was to state
the significance of the possible influence of certain groups of phenol compounds
(katechins, phenol carbon acids, phlavonols) on the formation of the antioxidant

ability of the Kakhetian wine.
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As it is well-known, the grape pips are marked with a high concentration of
katechins, which was proved by our experimental data. In the grape pips of the
Kakhuri Mtsvivani, the summed up, general constituency of katechins in the hard
parts of the grape makes 91,66%. The specific weight of katechins in the stalk is
6,69 %, in the skin it is 1,66 %. Katechins, particularly (+) katechin determine the
high antioxidant ability of the wine of Kakhuri Mts- vivani.

The squeezed out water-spirit liquid of 65% of the skin, the stalk and the pips
of the Kakhuri Misvivani was prepared.

Before the alcoholic fermentation, the antioxidant ability of the stalk and pips
of the Kakhuri Mtsvivani made respectively: 9,03+10?' and 11,53+10% rad\l, but
5 months later afler the fermentation, these indexes diminished (3,85+10%" and
4,93+10%' rad\l). The index of the antioxidant ability of the skin also diminished
during 5 months — from 3,6+10* 10 2,53+10*' rad\l.

Table 18
THE ANTIOXIDANT ABILITY OF THE GRAPE HARD PARTS OF THE
“KAKHURI MTSVIVANI” GRAPE VINE

*10*' Rad\LL
The skin The skeleton The pips

X L. = pATS = RATES = BATES
The index of antioxidant 22 | 282| 28 |282| 28 |258:2
capacity o = T E @ o Z T E @ o E T 8w
o = = (== = = [ - = £
22 (252 2 |26 €2 |£5%
Q = < = 5 0 = < = 5 o = < = 6
m s EZ| @S E = @M 5 E g

Digital indicator 3.6 2,53 9,03 3,85 11,53 4,93

According to the indexes of the antioxidant ability of Kakhuri Mtsvivani’s
hard parts, we can come to the conclusion, that the grape pips and then the stalk
mainly determine the high index of antioxidant ability of the wine.

It should be noted that in the 65 % water-spirit juice of the Kakhuri Mtsvivani’
stalk, there were identified (+) katechin — 12,66 mg\100 ml and (-) epikatechin —
0,86 mg\100 ml. From phenol carbon acids, chlorogen acid (0,90 mg\100 ml) is
marked with a comparatively high concentration in the grape stalk.

A special role is played by the pips of the Kakhuri Mtsvivani in the formation
of the antioxidant ability, which is quite high and makes 11,53+10?' rad\l. As it turns
out the phenol compounds in the pips play a significant part in the index growth of
the antioxidant ability in the wine of Kakhuri Mtsvivani, which increases its effect
from the medicinal-dietary viewpoint.

From the hard parts of the grape, pips and then the stalk mainly determine
the high index of the antioxidant ability of the wine, which is clearly seen in the
indexes of the antioxidant ability before the fermentation and after it.



The antioxidant ability was determined by the fermentation of the wines in
the qvevri on the full chacha (the skin, the stalk and the pips) and not full, partial
chacha (the skin, the pips). The grape of Rkatsiteli vinc sort of one year’s harvest
was pressed. The antioxidant ability in the wine, fermented on the full chacha

made 10,59+10%' rad \l and on the partial chacha

from 8,07+10"' -0 10,59+10"'

rad\l. As we sce. The growth of the ability — from 8, 07+10' to 10,59¢10' comes on
the part of the stalk, which dircctly points to the significant part in the formation of
high nutritional and medicinal properties of the traditional Kakhetian wine made

in the qvevri.

Diagram 7

THE ANTIOXIDANT ABILITY OF THE WINES OF RKATSITELI,
FERMENTED IN THE QVEVRI
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B The fermentation the full chacha (skin, stalk and pips)
B The fermentation not full chacha (skin, pips)

The study has been madc about the antioxidant ability of the Kakhetian
wines, made from the grape of various vine sorts on the full chacha and without

it. (Table 19)

Table 19

THE ANTIOXIDANT ABILITY OF THE WINES, MADE FROM

VARIOUS SORTS OF GRAPE VINE

«10* Rad\L

The name o the
parameler

The Kakhun Mtsvivant
2007, made without the
chacha (Kvareli)

2007, made of the full
chacha (Kvareli)

The Kakhuri Mtsvivani

The Kakhuri Misvivani
2008, made on the full
chacha (Kvareli)

Rkatsiteli 2008 made
on the full chacha
(Kardanakhi)

Khikhvi, 2008, made
on the full chacha
(Kardanakli)
Saperavi 2008,
(ficlds ol Papari

Digital indicator
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As it is shown on the table, the wine of Kakhuri Mtsvivani of 2008 harvest is
remarkable for its high spirit constituency of general extract and general phenols.
It must be duc to the factor, that the conditional indexes of the wine of Kakhuri
Mitsvivani of 2008 harvest were more adequate to the demands of making wine by
Kakhetian method. The grape was riper, than in 2007 harvest. It was the very fact,
that determined the rich chemical constituency and organoleptic parameters of the
wine of Kakhuri Mtsvivani of 2008 harvest. It should be noted, that despite the
general extract and high constituency of phenol compounds, the wine was marked
with harmony, order, mildness and velvetiness.

The wines of Kakhuri Mtsvivani of 2007 and 2008 harvests are marked
with a high antioxidant ability, particularly the wine of 2008 harvest (10,96+10%
rad\l). Despite the difference of the conditional indexes of these two wines, the
antioxidant ability in the wine of 2007 harvest was rather high (10,0210 rad\l),
which points to the fact, that the wine of Kakhuri Mtsvivani is characterized by
high antioxidant abilities. As for the wine of Kakhuri Mtsvivani, fermented without
the chacha, ils antioxidant ability is low (3,19¢10%' rad\l), which is absolutely
natural, due to the small constituency of phenol compounds. It should be noted
that the Kakhetian wine of Kakhuri Mtsvivani is not inferior to the red wine by
its antioxidant ability. This ability 10,96+10%" rad\l is higher, which is proved by

the index of antioxidant ability of the red wine Saperavi of the vineyard of Papari,
which makes 11,56+10?' rad\l. The antioxidant abilities of the Kakhetian type of
wines Rkatsiteli and Khikhvi (Kardanakhi micro-zone). The antioxidant ability
of Rkatsiteli made 9,03+10°' rad\l. and that of Khikhvi — 8,32<10%'. As we see, the
antioxidant ability of the wines of Rkatsiteli and Khikhvi is lower than in the wine
of Kakhuri Mtsvivani. This phenomenon should be explained on the one hand by
the sort properties and on the other hand by the land and climate factors.

Studies have been held about the antioxidant ability of the wines of Kakhuri
Mtsvivani and Rkatsiteli of the same micro zone, of 2009 harvest, as well as
the wine of Saperavi of 2009 harvest from Papari vineyard (Akhasheni micro
zone). The wine of Kakhuri Mtsvivani is marked with a high antioxidant ability:
10,96°10%' rad\ | (2008 harvest) and 11,2°10*' rad\l (2009 harvest) and gets
closer to the ability index of the wine of Saperavi, made of the red sort of grape-
vine — 11,56+10% rad\l. (2009 harvest the vineyard of Papari. Whereas in the
same vineyard (Kvareli) the antioxidant ability is 9,15¢10%" rad\l in the wine of
Rkatsiteli, and in the other part (Kardanakhi micro-zone) the antioxidant ability
of the same sort of grape vine - Rkatsiteli is 9,03. The index of the antioxidant
ability in the wine of Khikhvi is 9,27-10% rad. The difference in the antioxidant
indexes between the wines of Rkatsiteli and Kakhuri Mtsvivani of Kvareli micro
zone must be due 1o the factor, that the constituency of phenol carbon acids in
the wine of Mtsvivani is 7 times more, than in the red wine of the same location,
which points to the significant role of phenol carbon acids. We can conclude, that
the wine of Kakhuri Mtsvivani differs from the wines, made from the others sorts



of grape vine for the remarkable antioxidant ability, which should be considered
1o be a characteristic feature of the vine sort of Kakhuri Misvivani.

The antioxidant ability of the wines Kakhuri Misvivani. Rkatsiteli of K vareli
micro zone and the wines of Saperavi, of Papari vincyards (Akhasheni) has been
studicd.

Diagram §
THE ANTIOXIDANT ABILITY OF THE KAKHETIAN WINES
KAKHURI MTSVIVANI, RKATSITELI AND SAPERAVI
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fermentation.
Kakhurni Mtsvivani, kakhetian wine, Kvareli 2009 aficr the fermentation

5 months later.
The Kakhetian wine of Rkatsiteli, Kvareli 2009.
The wine of Sapceravi, Akhasheni. 2009
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The study of the antioxidant ability in the pilot wines showed, that the wine
of Kakhuri Mtsvivani, fermented and matured on the full chacha, is marked
with a high index of antioxidant ability, compared to the other sortsRkatsiteli
and Khikhvi. It is quite expected that in the wine. fermented on the full chacha,
the index of antioxidant ability is 3,43 times higher than in the wine, fermented
without the chacha. Here, it is more remarkable, that together with indexes of the
spirit constitucncy in the wine, the index of antioxidant ability also grows, which
was clearly seen by the example of the wines of 2007 and 2008 harvest, fermented
on the full chacha and without it.

CONCLUSION

The grape skin is marked with a low antioxidant ability. Therefore its possible
influence on the formation of the antioxidant ability of the wine, should be
considcred insignificant.
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The pips and then the stalk play a special role in the formation of antioxidant
ability of the wine, which is directly connected with the quantitative constituency
of certain groups of phenol compounds (catechin, phenol carbon acids, etc).

The index of antioxidant ability in the wine of Kakhuri Mtsvivani, made
without the chacha is significantly low, due to the low concentration of phenol
compounds in it.

The index of antioxidant ability in the wine of Kakhuri Mtsvivani, made on
the full chacha is significantly high, compared to the other, white grape wines,
(Rkatsireli, Khikhvi).

While comparing the indexes of antioxidant abilities of the wines of Kakhuri
Mtsvivani and the wines of Akhasheni micro-zone (Papari vineyard), we come
to a very significant conclusion: the index of antioxidant ability of the wine of
Kakhuri Mtsvivani comes very close to the relevant index of Saperavi, which
points to the high antioxidant ability of the wine of Kakhuri Mtsvivani. This fact
should be considered to be a rare phenomenon in the vine sorts of white grape,
as their indexes of antioxidant ability, generally lag behind the indexes of the red
wines.



THE RESULTS OF THE CHEMICAL -TECHNOLOGICAL AND
ORGANOLEPTIC EVALUATION

We made the evaluation of the physical, chemical and organoleptic indexes of
the pilot wines on the 40th day afier the fermentation and after 5-6 months were
over (after removing the wine from the full chacha). We also studied the indexes
of physical and chemical waterspirit squeezed out juice of the stalk and pips.

Due to the fact, that while making wine we used the grape of Misvivani,
applying the method of seepage, we studied its chemical and physical properties.
In order to compare them, we used the wine of Khikhvi of the same micro-zone.

Table 20 presents the indexes of chemical properties of the Kakhetian type of
wine Rkatsiteli on the 40" day afier the fermentation and 5-6 months later.

As we see, according to the general picture, afler 5-6 months passed, the
general extract, general phenols, tanning substances diminished. The quantity of
potassium got smaller and the quantity of phosphorus increased.

As it is seen in the table, the wine of 2005 harvest is clearly marked with
the conditional indications from the wine of 2004 harvest. The full ripening of
the grape (25% of sugar) determined great constituency of spirits (14,8 vol %),
as well as the significant growth of the quantity of general extract, common
phenols, tanning substances, procianidins, katechins in the wine. It is interesting
to point out, that on the 40th day after the fermentation and 5-6 months later, the
% constituency of non-organic substances grew smaller and at the same time the
% constituency of organic part increased.

Table 20

THE CHEMICAL PROPERTIES OF THE KAKHETIAN WINES

Rkatsiteli 2004 Rkatsitcli 2004 Rkatsiteli 2005 | Rkatsiteli 2005
Names of the alstlt; " *| removed after the | removed after the | removed after the
components removed atier fermentation 5-6 |fermentation of the| fermentation 5-6
the fermentation
months later 40* day months later
The strength,
volume % 12.0 1.8 14.8 144
Total acidity g/l 4.725 4.59 6.0 6.2
Total phenols g/I 2.2 2.1 3.24 2.7
Evapornyingacidity| .2 03 0.4 0.3
g
Tanning substanc- 3.75 3.45 45 4.32
es g\l
PH 3.025 3.07 315 321
Total extrakt 22.65 22.25 29.35 28.715
Na g\l 0.004 0.004 0.006 0.006
K g\ 1.088 0.98 1.24 0.114
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P,0, g\l 174.04 186.64 141.98 199.23
Yolk% 1.75 1.25 1.68 2.85

Non-organic part % 12.53 12.12
Organic part % - 87.46 87.87
Procianidins g/l 1.562 1.76 2.397 2.069
Katechins g/l 321 174 375 285.0
Degustsation point 8.5 8.8 8.42 8.74

The organoleptic evaluation of the wines at the meeting of the degustation
commission slated that due 1o the dclay of the fermented mass on the chacha after
the fermentation, the wine acquires gentleness, velvety taste, and rich aroma. It
is due to the process of rusting and regeneration for 5-6 months, by enriching the
wine with volatile and nonvolatile, aroma-creating compounds, by the creation
and accumulation of rusted phenols. The reduction of the spirit constituency for
5-6 months should be explained by spirit adsorption by the stalk, which is one of
the factors of making the wine milder.

The grape-vine sort of Kakhuri Mtsivani is remarkable for several properties,
compared to the other grape-vine sorts of Kakheti. This distinctness can be seen
while considering several conditional indexethe wine of Kakhuri Mtsvivani, made
by the Kakhetian method. It is particularly conspicuous while considering the
quantity indexes of the general phenols and common extracts, which naturally
points to the comparatively high concentration of phenol and extract substances
in the wine of Kakhuri Mtsvivani, made by the Kakhetian method.

Table 21
THE STANDARD CONDITIONAL INDEXES OF CERTAIN SORTS
OF GRAPE -VINE

> — = p
Ne The name of the wine sample Seo LAY s £ € g2 °c 8
E > 5 >° g 3 o G = g
a” |2 8 |°8E| 3
The Kakhuri Misvivani 2007, made
! without the chacha (Kvareli) 1.8 7,05 0.3 1,12 209
The Kakhuri Mtsvivani 2007, made of
2 the full chacha (Kvareli) 12,085 6.0 0.72 41 326
The Kakhuri Mtsvivani 2008, made on
3 the full chacha (Kvareli) 12,87 5,36 0,86 3.45 3838
4 Rkatsiteli 2908 made on the full chacha 12,89 635 0.7 236 29
(Kardanakhi)




Kakhuri Mtsvane 2008, made on the

5 | ful chacha (Kardanakhi) 1091 1 577 | 072 258
Khikhvi, 2008, madec on the full chacha

6 (Kardanakhi) 14,18 6,44 0.86 25 339
The K. R .

7 e Kakhuri Mtsvivani 2009, made on 12,36 49 0.6 5.1 238

the full chacha (Kvareli)

The Kakhuri Mtsvivani 2009, madc on
8 the fuil chacha A fier the fermentation § 12,5 4,6 0,54 44 28
months later (Kvareli)

The Kakhuri Mtsvivani 2010, made on

9 the full chacha (Kvarcli) 13.5 592 03 59 62
o ey s [ o Jon | |
1|t ol chachs GRvarey | 123 | 48 | 09 *
|ty | na | so [ on [ ] s
13 Rkatsiteli 2009 made on the full chacha 14,78 5.6 0.95 3,25 27.1

(Kvareli)

The wine of Kakhuri Mtsvivani is made in Kvareli, from the grape, harvested
in the vineyard of the corporation “Kindzmarauli”. As at the beginning of the line,
the sugar constit- uency made 19,6 %, the grape was meant for making it without
the chacha. From the middle of the line, the sugar constituency was comparatively
high and made 20,14%. Therefore, this grape was pressed on the full chacha for
the fermentation. During the harvest season of 2008 the grape was picked on
September 25 and pressed on the full chacha for the fermentation. The sugar
constituency made 21,45 %. Here the wine of Rkatsiteli of 2009 harvest is made,
which was meant for the object of comparison. The wines of Rkatsiteli, Kakhuri
Mtsvivani and Khikhvi were made on the full chacha, harvested in Kvareli
and Kakrdanakhi micro zones (especially in the mocro region of long copses),
in sharply different land and climate conditions.At the asame tine long copses
are famous for the typical wine of the Kakhetian wines of the highest quality.
The micro zone of Kvareli is characterized by damp and mild climate, therefore
here as well as beyond the Alazani part, the wines are of less body and they are
gentle. Unfortunately the Kakhuri Mtsvivani was not planted in the micro zone of
Kardanakhi, which would have been interesting from the viewpoint of holding a
comparative analysis between the vine sorts.

In Kvareli, close to the Kakhuri Mtsvivani, we made a Kakhetian wine of the
Rkatsiteli grape and held a comparative analysis of these two wines, which gave
us interesting results.
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CONCLUSION

The analysis of the conditional indexes of the compared wines, enables us to
make several conclusions. The index of the general extract of the wines of Kakhuri
Mtsvivani of 2007-2012 harvest fluctuates within the limits of 23,8-38,8 g\l. This
fact indicates that the concentration of extract compounds is significantly high
in the wines of Kakhuri Mtsvivani, which should be considered a characteristic
feature of the wine of Kakhuri Mtsvivani. This is the very fact that differentiates
it from the wine of Rkatsiteli. The righteousness of this opinion is proved by
the comparison of extract indexes of the wines, fermented on the full chacha
harvested im Kardanakhi and Kvareli micro zones. The general extract of the wine
of Kardanakhi Rkatsiteli makes 29,0 g\l and of Kvareli - 27,1 g\l. It was expected
that taking into consideration the climate conditions of Kardanakhi micro zone, the
index of Rkatsiteli’s general extract would have been higher, but it did not happen
so. The difference between the indexes of the common extract is comparatively
small between the wines of Rkatsiteli of Kvareli and Kardanakhi. It should be
noted that despite the high spirit constituency of the wine of Rkatsiteli of Kvareli
micro zone, (14,78 volume %) and also a high index of phenol constituency (3,25
g\l) the index of the common extract does not exceed 27,1 g\l

Aswe have already pointed olut, the wine of Kakhuri Mtsvivani is distinguished
fiom the wines, made from the other sorts of grape-vine for the high constituency
of phenols. It is a very interesting fact, that the index of the common phenols in the
wine of Kakhiri Mtsvivani of 2009 harvest is 5,1 g\l. After the fermentation on the
full chacha during 5-6 months’ of maturity, the quantity of phenols insignificantly
decreased and made 4,4 g\l. At the same time the quantity of phenols in the wines
of the other sorts fluctuates within the limits of 2,36-3,25 g\l.

We see an interesting picture after considering the indexes of constituency
of the common phenols, common extract and volume constituency of spirits of
the wine of Khilhvi of 2008 harvest. The wine of Khikhvi is distinguished for
the conditional indexes (spirit constituency of volume, title acidity, common
extract). It was distinguished from the wines of Rkatsiteli and Kakhuri Mtsvane
for fullness, body, joyfulness, velvetiness, taste and aroma, characteristic for the
Kakhetian wines. By organoleptic properties the wine of Khikhvi was closer to the
wine of Kakhuri Mtsvivani of 2008 harvest. Yet by the index of phenol quantity it
was twice less, compared to the wine of Kakhuri Mtsvivani of 2009 harvest. It was
1,38 times less than the wine of Kakhuri Mtsvivani of 2008 harvest.

So, the wine of Kakhuri Mtsvivani is marked with s high index of common
phenols, which determines the high index of antioxidant ability of this wine, as it
was presented above.



THE REMARKABLE
QVEVRI WINE






WHY DO WE PREFER THE QVEVRI FOR MAKING WINE?
PREFACE

The Kakhetian wine, made in the qvevri was considered to be a prestigious,
brand mark wine both in Georgia and in the neighboring countries. We discussed
it when we touched uponthe articles and publications ofscicntists and specialists
of XIX century (G. Lants, M.Balas, L. Jorjadze, V.Petriashvili and the others)
Therefore we would not dwell upon it.

In the 60s of XX century, stainless and enamel metal tanks were implemented
in winemaking of Georgia and a certain nihilistic attitude appcarcd towards
the Qvevri and barrel. Gradually there appeared an idea that the Qvevri was
rather timeconsuming and therefore why not make the same Kakhetian wine
in largecapacity vessels, which might be even better than the Qvevri wine. Yet
the century-old experience proved just the opposite: the best wine was made in
the Qvevri. The weak point of this attitude was that it was impossible to prove
it definitely and clearly. The assessment and conclusions were made only by
organoleptic estimation, that is, by flavor and taste. Yet it was not a sufficient
proof, as it was necessary scientifically to prove that the wine, made in the Qvevri
had more advantages than the wine, made in another vessel. The following issue
was put on the agenda: what factors determine the flavor and taste formation of
the Qvevri wine and if it is possible to get the wine of the same chemical and
organoleptic properties in another vessel, made of glass, stainless metal, enamel
tank. It is an issue that interests not only Georgians but also foreigners as well.

Certain people think that they will create the same temperature regime in
a vessel over the ground as it is in the Qvevri during the alcoholic fermentation
and its maturity on the chacha and they will get the same kind Kakhetian wine,
maybe even a better one than the one, made in the Qvevri. But they don’t take into
consideration one significant point: clay is neither glass, nor enamel, nor stainless
steel. Clay is a natural phenomenon and not an artificial material received by a
chemical procedure. It is natural that here a question arises: what is that very
component in the clay, which makes it so necessary and desirable to make a
traditional Kakhetian wine? The convincing answer to this hard question can be
received only after a long and profound research is made.
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THE OBJECT AND METHOD OF RESEARCH

The objective of our research determined choosing the experimental object
during the harvest season of 2011 and 2012 on the same vineyard. The wine was
made of the same sort of grape in the Qvevri and without the Qvevri, in the plastic
vessels, in which it was allowed to keep food products and which had been used
for several years for the traditional technology of the Kakhetian wine-making.
The updated spectrometric and liquid chromatographic methods were applied to
determine the compounds of volatile oils, aromaforming and Phenol compounds
and free Amino acids in the wines under research, and also minerals — Kathions,
Anions were observed both in the wine and in the mass kept in the Qvevri (by
applying photometric, alomic absorbing, flame photometric, volume methods).

THE REVIEW OF THE RESEARCH RESULTS

Volatile aroma-creating compounds. As it is known the wine is characterized
by the primary and secondary complexes of aromas. The primary aroma is of the
grape sort and the secondary one is created within the process of the alcoholic
fermentation, influenced by yeast. The gentle bouquet is developed during
the maturation of the wine, which is the result of the complex biochemical
transformation of the primary and secondary aroma components.

The more intensive the mass interacts with the air oxygen (which accompanies
the technological process) the more aliphatic Aldehydes are created. The products
of hydrocarbons’ splitting (lactones, volatile phenols) determine a specific aroma
of a certain wine (24,25), even at low concentration conditions.

During the fermentation process, due to the high ability of the reaction,
Aldehydes condensate in the phenol and nitrite compounds of the sweet grape
juice and partly they get restored in the relevant spirits and partly they interact
with the secondary and accompanying products during the spirit fermentation. The
Aldehydes, which are marked with a high number of carbon atoms (izovalerian,
enant) even at a small concentration, are characterized by fruit aromatic tones.

The role of the hard parts of the grapes, especially of the stalk, in the usual
aroma and taste formation has been researched. It has been stated that the skeleton’s
significance is determined by its rich chemical constituency. In the stalk there have
been identified Terpenoids, Lactones, aromatic spirits, Aldehydes, Adipic (Fatty)
acids, Acetals, Hydrocarbons, compound ethers, Amides, Ketones. On the basis of
the physical, chemical and organoleptic research, it has been stated, that without
the grape skeleton a typical Kakhetian wine is impossible to receive (26, 27).

The quantitative and qualitative indices of the volatile, aroma-forming
compounds given in the groups are presented in the result of our experimental
research.



Table 22

THE VOLATILE AROMA FORMING COMPOUNDS IN THE WINES

UNDER RESEARCH
mg/l
Ne The name of the components The :: ;mllwlne The 3: ;;: wine
The Highest Spirits

1 | Izobutanol 24,45 35,83
2 | Butanol 041 0.36
3 | Izoamil spirits 209.52 286,39
4 | Hexanol 1,21 1.12
5 |Cis-3-Hexen-1-ol 0,11 -

6 | 3 (Methyltio)-Propanol 0,81 -

The Adiplc acids

1 | Acetic acid 8.77 9.19
2 | Propion acid - 0,05
3 | Izobutyric acid 0,76 0,57
4 | Izovalerian acid 1,08 -

5 | Kapron acid 2,11 3.20
6 | Kapril acid 1,94 342
7 | Nona acid 0,11 0.21
8 | Kaprin acid - 048
9 | Miristin acid 0,12 0,10
10 | Palmitin acid 0,32 0,26

The Compound Ethers

1 | Ethyl Acetate - 033
2 | IzoAmil Acetal 0,32 -

3 | Ethyl Kapronat 0,32 0,12
4 | Ethyl Piruvate 0,10 0,04
5 | Ethyl Lactat 12,58 717,02
6 | Ethyl Kaprinat - 0,11
7 | Diethyl Succinate 6.43 -

8 | Diethyl Malate 0,58 0,70
9 | Monocthyl Succinate 22,35 57.78
10 | Ethyloxo-5-oxotetra Hydrophuranoat 041 -
11 | 1,3-Propandiol-Diacetat 0,12 -
12 | Ethyl-2-Oxo-3-Phcnilpropionat 0.55 -
13 | 3-Oxibutirat 0,90 -
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14 | Ethyl-1-Oxibutyrat 944 -

15 | Ethyl-2-Oxi-3-Phenylpropionate 0,55 -

16 | Ethyl-3-Oxibutyrat - 0,70

17 | Ethyl-4-Oxibutyrat - 9.08
Terpenes

1 |Linalool 0.29 0,34

2 | Alfa -Terpincol 0,12 0,11
Lactones ’

1 | Butyrolacion 6,47 6,56

2 | Etoxi butyrolacion - 2,38

Aromatlc Spirits
1 | Benzol spirits 0,28 0,24
2 | B- Phenyl ethyl spirits 76,55 99,83
Ketons
] [ Acetoin 0,14 2,97

As we can see, by the total index of the volatile, aroma-forming constituents,
the wine fermented and matured in the Qvevri, considerably exceeds the same
properties of the wine, matured in the barrel. There is also the diflerence in the
particular groups by the volatile compounds. Especially it concerns ethereal
compounds, Lactones, aromatic spirits. Thus, for instance, the highest quantity of
spirits in the Qvevri wine exceeds by 26,94% that of the barrel wine; compound
ethers — by 36,5%; Lactones — 27,6%; aromatic spirits — 23,2%; Ketons — 21,2
times. The total quantity of all the groups of volatile compounds in the Qvevri
wine exceeds by 29,25% that of the barrel wine.

As we see in the both wine samples, Izoamile spirit takes the leading position
according to the quantity among the highest spirits, though the quantity of this
spirit increases by 26,85% in the Qvevri wine, compared with the barrel wine.
The quantity of Izobutanol also increases by 58,44%.At the same time out of 6
highest spirits in the barrel wine 2 highest spirits are no longer identified in the
Qvevri wine.

1t has been stated that the spirits take part in the aroma and taste formation of
the wine. Particularly the role of Ethanol is revealed in the fact that the increase of
the concentration at this time brings about the increase of the limited concentration
of volatile and non-volatile compounds in the wine. This phenomenon is clearly
proved by the chemical research of the Kakhetian wine.

There are 10 Adipic acids identified in the wines under the experiment, out
of them 8 acids are in the barrel wine and 9 in the Qvevri wine. In the barrel wine
there is none and in the Qvevri wine there are 2 acids. 7 Adipic acids are identified
in both wines.



It should be noted that both quantitative increase and decrease of the acids
is observed in the Qvevri wine, for example the quantities of Capron acid, Capril
acid and Nonacid increase (respectively by34%, 43% and 1,91 times) and the
quantities of Izobutyric acid and Palmitin acid have decrcased (respectively by
25% and 8%).

We have a very interesting picture of qualitative and quantitative ingredicnts
of compound ethers.

While comparing the qualitative constituency of the compound ethers in
the barrel and Qvevri wines, the picture of the transformation intensity is clcarly
seen. In the barrel wine there are 13 compound ethers identified and 9 in the
Qvevri wine, though the total number of the compound ethers in the Qvevri wine
is higher. In both wines 5 compound ethers are identified.

8 compound ethers were identified in the barrel wine, and none in the
Qveveri wine. There were no compound ethers in the barre! wine, while 4 appear
in the Qvevri wine. 2 compound ethers decreased in the Qvevri wine, but 3
compound ethers’ quantitative constituency increased, though the total number
of the compound ethers is bigger in the Qvevri wine. (Ethyl lactate by 26,1%
» Diethylmalat by 17,75% Monoethyl Succinate by 61,32%. It should be noted
that the quantitative degree of the ethers decreased, in the Qvevri wine (Ethyl
Capronate — almost 3times, Ethyl Piruvat -2,5 times).

The above-mentioned qualitative and quantitative changes have been well
expressed in the Qvevri wine in the total quantity index of the compound ethers
increase by 36,5%.

In both of the wines under experiment 2 Terpens are identified and the
quantitative difference between them is insignificant. It should be noted that Alfa-
Terpineol is marked by a gentle, floral aroma. More significant qualitative and
quantitative changes can be noticed in the Lactone constituency. | Lactone is
identified in the barrel wine and 2 - in the Qvevri wine, which makes 27, 63%
increase in the total index of Lactones in the Qvevri wine, compared with the
barrel wine. Aromatic spirits exist in a small quantity in the grape, whereas they
are more in the wine. The principal representative of the aromatic spirits is p-
phenil-ethyl spirit. This spirit is characterized by honey aroma. Its constituency in
the wine fluctuates within 5-150 mg/l. The limiting concentration of this spirit in
the wine according to the aroma makes from 10 to 80 mg/I. Therefore p—Phenil-
ethyl spirit can make an impact on the aroma of the wine (28).

As it can be seen in Table 22 P—Phenil-ethyl spirit in the Qvevri wine is
increased by 23,31%.
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700 656,93 Diagram 9
[ THE TOTAL QUANTITY OF
600 VOLATILE SUBSTANCES IN THE
WINES OF 2011 AND 2012
500 mg/l
400 | g In the both wines 1 Ketone is identified
- and its quantity in the Qvevri wine exceeds
300 by 21,2 times than in the barrel wine.
During the harvest of 2012 the chemical
200 and physical research of the Qvevri and
barrel wines of 2011 has been held. The
100 research results showed the remarkable
- advantage of the Qvevri wine over the one,
made in another kind of vessel. It is proved in

Wine of 2011 Wineof 2012y, giagram, expressing the total quantities
B The barrel wine of the volatile, aroma-creating compounds
B The Quevri wine in the wines of 2011 and 2012.

As we can see, the total quantity of the volatile, aroma creating compounds
(Diagram 9) increases in the Qvevri wine of 2012 the same way as il was proved
in indices of the Qvevri wine of 2011. In the Qvevri wine of 2012, the significant
increase can be observed of the quantitative indices of such compounds as
Aldehydes (3 times) compound ethers (23,45%) and the highest spirits (34,69%).

The above given results of the experimental research clearly indicate, that
in the process of the wine fermentation and maturity on the sweet of the grape
chacha, the creation and accumulation of the volatile, aroma-creating compounds
is more intensive, which on the whole, greatly influences the foundation of the
rich aroma and taste of the wine.

Before we consider the possible stimulating factors in the process of the
fermentation and maturity of the Qvevri wine, let’s get acquainted with the results
of the research, which express the dynamics of the transformation of non-volatile
compounds in the Qvevri and barrel wines within the long processes of alcoholic
fermentation and maturity of the wines.



THE PHENOL COMPOUNDS

The Phenol compounds play a significant part in the wine formation process.
The Phenol compounds significantly determine both the degrece of the organoleptic
properties and the degree of the uscfulness of the wine (29).

Both, these compounds and the products of their transformation have a great
impact on the color. transparency and tastc formation of the winc.

The Phenol compounds play an active part at all the stages of the wine-making
proccss, namely the oxidation and restoration reactions with Nitrites and Aldehydes.

The Phenol compounds can have an intervening oxidant role in the oxidation
and resloration reactions. For inslance, while making special wines, particularly
the Kakhetian wine and Madder types of wincs.

The Phenol compounds can act as antioxidants. They are biologically active
compounds and incrcasce the nutrition and medicinal properties of the wine (30).

Within the recent decades, the application of the most updated methods of
research has extended the awarencss of the very important properties of thesc
compounds’ certain groups.

One of the principal aims of our research was (o study the Phenol compounds
in the Qvevri wine and the barrel wine and in this way to prove how convincing is
the consideration of the advantages of the Kakhetian Qvevri wine over the wine,
made without it.

180 Diagram 10
THE PHENOL CARBON
160 154,3 ACIDS AND KATEXINES IN
THE WINES OF 2011
140 mg/l

The quantitative changes are

120 .
clecar according to the gencral

100 picture. It especially concems
Phenol carbon acids and Katexines.

81,6 .

80 Diagram 10 shows that
in the Qvevry (+) Katexines

60 | 552 constituency is 62,13% smaller in
comparison with the barrel winc.

40 This quantitative change points
20,9 to the fact that the (+) Katexines

20 13,1 14,2 oxidation process is more intensive

- in the Qvevri wine than that of the

(+) Katexines (=) Epikhatines Phenol carbon bar.rCI Wm(_:' A_S for (-) Ep.lkha.lmcs,
acids  their quantity increases a little in the

[ | The barrel wine [ | The Qvevn wine Qvevri winc.

(8]
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It is well-known that (+) Katexine possesses high P-vitamin activity, which
determines the biological activity of the Kakhetian wine. It has been stated by the
research that the vitamin activity decreascd in the mature Kakhetian wine, which
is connected with the quantitative changes of (+) Katexine (15).

Phenol Carbon acids play a special role in the formation of wine aroma
and taste. They are aromalic acids and at the same time they have the chemical
properties of the phenol compounds (31).

The constituency of Phenol Carbon acids is especially high in the wine,
made on chacha. The appearance of Phenol Carbon acids in the Kakhetian wine
is connected with the ways of changes of the lignin and extract substances of
the grape’s hard parts. At the same time, during the fermentation, the Phenol
Carbon acids get transformed and create Adipic acids’ ethyl ethers by splitting the
aromatic nucleus (32).

1600 .
Diagram 11
1400 1376,8 THE GENERAL QUANTITY OF THE
PHENOL COMPOUNDS IN THE
1200 QVEVRI AND BARREL WINES OF
2012
1000 me/l
828,9
800 Diagram 2 shows that in the Qvevri
wine of 2011 the quanuty of the Phenol
600 Carbon acids has increased by 47,11%
compared with the barrel wine, which means
400 that the oxidation and restoration processes
are more intensive n the Qvevri wine than
200 in the barrel wine
0 It is wellknown that the mineral
The barrel The Quevri  Materials create with phenol compounds
wine wine hard dissolved tenets or the complex

albumentenets compounds, which sediment
and the wine becomes transparent, gentl
velvety and stable. Naturally this phenomenon decrcases the general quantity of
the Phenol compounds. It 1s proved in Diagram 3, expressing the total quantity
of the phenol compounds in the Qvevri and barrel wines of 2012. The quantity
indices prove that the sedimentation process of the phenol compounds 15 more
intensive in the Qvevri wine.

[ | Winc of 2012



26 Diagram 12

THE GENERAL EXTRACT MG/L

ON THE WINES OF 2011 AND 2012
mg/l

The extractability of the wine. the
perfection of its taste is revealed in the
laste cffect of its unity of sweetness,
actdity, tannic, tactil taste efleet and is
determined by its constituency of Hydro
Carbons, multi-atomic spirits. organic
acids, Phenol compounds, Nitric and
mineral substanccs.

When the wine has been matured on
full chacha for 5 months. there goes on a
Wincof  Wincof  process of decrease of extracted materials

2011 2012 by mcans of sedimentation. The wine gets
rid of coarse (oncs and becomes gentle
and harmonious.

As it can be scen in the diagram, the index of the general extract. matured
in the Qvevri wine of 2011 and 2012 is lower than that of the barrel wine. For
instance, the index of the general extract in the Qvevri wine decreases by 8%
in comparison with the barrel wine and in the Qvevri wine of 2012 - by 6.93%.
These changes indicate that during the maturity in the Qvevri winc. the processes
of creation and scdimentation of lemon acid, Albumen Tanatic compounds arc
actively held. It should also be noted here that simultancously the processes ol
aroma- forming compounds and maturity are intensively held. which is finally
revealed in the rich flavor of [ruit, honey, floral tones aroma and enriched by the
gentle, walnut and dry fruit taste in the Qvevri wine.

. The barrel wine [ | The Qvevr wine

FREE AMINO ACIDS

Free Amino acids play a significant role in the fermentation and maturity
of the grape wine and in the formation of its organoleptic properties. During the
process of crecation and maturity of the free amino acids, complex changes take
place in the wine, with the amino acids taking part. AT this time the other non nitric
aromatic substances can be created. For instance. as a result of the desamination of
the amino acids’ restoration. Adipic acids can be created, as a result of hydrolysis
desamination Oxi-acids can be created, and a$ a result of oxide desamination,
Kcto Acids can be created, after their further de-carboxylation, Aldchydes are
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created. More than 80 Amino acids have been discovered in plants and in the
grapes and the products of their manufacture 32 Amino acids have been identified.

The most widely spread Amino acids are: Prolyn, Glicin, Alanin, Leicin,
Isoleicin, Tirosin, Phenilalanin, Arginin, Lizin, Asparagin acid and Glutamin acid.
For wine Prolin, Treonin, Arginin, Glutamin acid make the total quantity of 65-
85%.

In the must of white grapes, the total quantity of Amino acids makes 246-
2442 mg/dm, which is 20% of the grape-bunch’ Amino acids. The rest of the
Amino acids are concentrated in the grape stalk (30%), in the pips (30%) and in
the skin (20%).

The initial stage of the alcohol fermentation is characterized by the yeast
using Amino acids. And at later stages the accumulation of autolysis products of
the yeasts takes place.

The wine Amino acids consist both of the must and the acids, emitted by
yeasls.

The process of oxidation desaminization of Amino acids makes an important
part in the quality index of the wine. Amino acids take part in the etherification
processes, they react with the highest spirits, which appear during fermentation and
create compound Ethers. While making special wines (Kakhetian wine, Portwine,
Madera), it is very important to apply the method of maturation of the wine on
the yeasts, which is accompanied by the autolysis of the yeasts and enriching the
wine with Amino acids.

Afier the fermentation is over, in the prolonged process of maturity on the
chacha, the yeasts undergo a sort of hunger and start feeding themselves, that is,
they start feeding on the albumen of the cell, which results in enriching of the wine
by autolysis products, namely, free Amino acids.

Some Amino acids (Serine, Oxyprolin, Phenilalanin) help Albumen to get
into contact with Polysaccharides and Phenol compounds in the must and wine.

Free Amino acids are sure to have a great impact on the Qvevri wine formation
process. This interest greatly increases, when we consider different properties of
the Qvevri wine and the ones, made in the other vessels.



Table 23

THE CONSTITUENCY OF FREE AMINO ACIDS IN THE WINES,
MADE IN THE QVEVRI AND THE BARREL

mg/ |

Ne Amino Acids the Barrel wine of 2011 the Qvevri wine 2011
1 | Asparagin acid 4.7 4,11
2 | Glulamin acid 8.1 3.7
3 | 4-Hydroxiprolin 2,1 1.6
4 | Asparagin 59 147
5 | Glutamin 09 2.6
6 | Serin 2,7 8.3
7 [ Arginin 89 17,2
8 | Gticin 44 12,2
9 | Treonin 2.3 7.2
10 | Alanin 12,7 49,3
11 | Prolin 203,8 307.2
12 | y- Aminobutyric acid 103 13,0
13 | Methionin 4,0 8,6
14 | Valin 9.3 18,6
15 |Izolcicin 038 24
16 | Leicin 4,1 8.8
17 | Phenilalanin 2.5 6.5
18 | Monoethanolamin 15,0 19.4
19 | Cietin 13.6 8.4
20 | Hystidin 3.1 74
21 |Lisin 4,0 10,7
22 | Cictein 0,6 1,3
23 | Terozin 2,2 5.5

As it can be seen in table 23, 23 free Amino acids have been identified in the
wines under research. The Qvevri and barrel wines don’t differ by the qualitative
constituency of Amino acids. The difference is significant in the indices of the
quantitative constituency of Amino acids. Almost all the quantity of Amino acids
is increased in the Qvevri wine in comparison with the barrel wine.

Thee quantitative changes have been clearly expressed in the indices of the
total quantity of Amino acids (Diagram 13).

239



240

Diagram 13

600 566,71
' THE TOTAL CONSTITUENCY OF
500 FREE AMINO ACIDS IN THE WINE
OF 2011

400 mg/l
326 The constituency of Amino acids in
300 the barrel wine makes 326 mg/l, and in
the Qvevri wine 566,71mg/l. It means that
200 the quantity of the free Amino acids in the
Qvevri wine is 42,47% more than in the
100 total quantitative index of the barrel wine.
A very interesting picture has been received
from the viewpoint of the aromatic Amino
° The Barrel wine  The Qvevri wine acgds con.slllu?ncy. . 8 Al'Ol'n.ath Ammo
acids are identified in both wines. Amino
B wine or2011 acid: Treonin, Ptolin, Methyonin, Leicin,

Phenilalanin, Histidin, Lisin, Tirozin, the
total constituency of which makes 226 mg/l in the barrel wine and 361,9 mg/l in
the Qvevri wine, that is, the total quantity of aromatic Amino acids in the Qvevri
wine is 37,55% more in comparison with the barrel wine.

The specific gravity in the index of the total quantity of Aromatic Amino
acids in the barrel wine makes 69,33% and in the Qvevri wine it is 63,86%.

In the both wines, a great specific gravity in the common quantity index of the
free Amino acids belongs to Amino acid Prolin. Its specific gravity is 62,52% in
the barrel wine and in the Qvevri wine it is 54,21%. The specific gravity of Prolin
is also high in the group of aromatic Amino acids: In the barrel wine it is 90,18%
and in the Qvevri wine it is 84,89%. A certain decrease of the specific gravity
of Prolin in the Qvevri wine is caused by the increase of the other Amino acids’
specific gravity.

The quantity of such a significant Gamma-Animo Butyric Acid in the Qvevri
wine exceeds by 27% to the respective index in the barrel wine. Gamma-Amino
Butyric Acid is a neuromediator of the human brain and the central nervous
system(26).

MINERAL SUBSTANCES

Mineral substances play a significant role in the formation of both, organoleptic
indices, taste and aroma and the medicinal and nutritional properties of the grape
wine. Mineral substances are included in ferments, yeasts and vitamins and they
take an active part in the process of fermentation.



The constituency of mineral substances in the grape sweet and wine very
much depends on the soil structure and its ingredients. Mincral substances are
localized in the hard parts of vine - skin, stalk and pips (33).

Mineral substances exist in the wine as ions or they are included in the
complex of organic compounds. They play a significant role ay various stages of
technological processes.

A part of mineral substances forms sediment in the fermentation process and
a part of them is uscd by yeasts.

The existence of mineral substances in the muts is essential for the development
of the yeasts. A number of metals, especially iron and copper play an important
part in the processes of oxidation and restoration.

Micro-elements, such as bio-catalysis, play a significant role in biochemical
reactions. Together with Albumens and ferments, they create organic-mineral
complexes, which are particularly important in metabolism.

The hard parts of the grape, especially the skeleton, is a significant source of
enriching the wine with mineral substances.

THE RESULTS OF THE RESEARCH

Having considered the literary data about a significant role of mincral
substances during the fermentation and maturity of the wine in the oxidation and
restoration reactions, one of the aims of our research was to study the constituency
of the mineral substances in the wines, made in the Qvevri and the other vesscls, as
well as in the earthenware Qvevri mass. A piece of Qvevri, which was presumably
120-140 years old and made in Vardisubani, Telavi region was used as an object
of our research.

Table 24 presents the qualitative and quantitative indices of mineral
substances in the wines, made in the Qvevri and in the barrel. Table 25 presents
the qualitative and quantitative indices of the mineral substances in the piece of
an old earthenware qvevri.

As we see 26 mineral substances have been identified in the research samples:
20 Kations and 6 Anions. First of all, it should be noted that all the Kat ions and
Anions, identified in the wines as well, except Titan. The difference is only in the
quantitative constituency of the substances. It has been stated by the presented
material that the mineral substances are qualitatively identical in the wines of
2011 and 2012, the difference is shown only in the quantitative constituency of
the certain mineral substances.
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Table 24

THE CONSTITUENCY OF THE MINERAL SUBSTANCES IN THE

WINES UNDER EXPERIMENT
mg/l
The barrel wine of | The Qvevri winc of | The barrel wine ol | The Qvevri wine ol
2011 2011 2012 2012
Kations
K 1079.00 996.00 913.00 875.50
Ca 30.72 53.76 65.28 69.12
Na 23.74 42.29 23.74 29.68
Mg 368 52.99 59.99 41.50
Fe 1.70 2.90 1.80 2.50
Cu 0.199 0.134 0.102 0.129
Pb 0.077 0.094 0.095 0.099
Cd 0.019 0.014 0014 0.011
Sb 0.60 0.43 0.88 047
Mn 0.35 041 0.35 0.34
Al 0.10 0.12 0.16 0.10
Zn 0.384 0.474 0.468 0.351
Co 0.116 0.119 0.101 0.087
Ni 0.125 0.158 0.118 0.133
Mo 0.013 0.013 0.042 0.013
Li 18.64 17.71 16.78 16.31
Cr 0.005 0.008 0.005 0.005
Ag** 2.0 1.6 0.8 0.4
Au ** 24 24 2.8 2.0
R 80.1 75.6 60.1 538
Anions
P 174 174 159 154
Cl 26.63 46.15 24.85 17.75
B 5.40 1.80 1.00 3.60
Si 36.85 47.40 37.60 51.89
As 0.02 0.02 0.02 0.03
\Y 0.156 0.156 0.250 0.218

** Note: Au and Ag are given in mkg/l.
*** The table presents the total quantity of S in the wine, which comprises
organic and non organic forms of the constituency of S.



The total quantity of the mineral substances' in the bamrel wine of 2011
makes 1515,744 mg/l, in the Qvevri wine it is 1512,75mg/l. The total quantity of
the mineral substances in the barrel wine of 2012 makes 1365,745 mg/l and in the
Qvevri wine it makes 1317,636 mg/l. As we see the decreasing tendency of the
total quantity of mineral substances is observed in the Qvevri wine in comparison
with the barrel wine. If we do not see the significant changes in the total quantity
of the mineral substances, it cannot be said about the increase-decrease of
particular substances’ concentration. Significant increase can be observed in Ca,
Na, Fe, Ni, Cr, Si constituency. Significant decrease can be observed in Cd, Sb,
Ag constituency. The decrease can also be seen in Mo, Au constituency. [n several
mineral substances, namely Mg, Mn, Al, Zn, Co, Cl, B, Cu, the total quantity
decreases within one year, yel it may increase in the following one and vice versa.

Table 25
THE CONSTITUENCY OF THE MINERAL SUBSTANCES IN THE
EARTHENWARE QVEVRI MASS

g

1 K 18750 15 Mo 580
2| cCa 16400 16| Li 700
3] Na 13800 17| Cr 190
4| Mg 12480 18 Ag 3.99
5 Fe 47740 19 Au 0.47
6| Cu 130 20| P 900
7 Pb 50 21| a 5600
8| cd 30 22| B 1200
9| Sb 210 23| Si 301900
10| Mn 1700 24| As 13
nl Al 78000 25| Vv 560
12| Zn 90 26| Ti 5280
13] Co 180 27| S 2640
14| Ni 190

In the grape products, K has the highest quantity out of the mineral substances.
It is proved by the material, given in Table 24. In the barrel wine of 2011 K makes
1079,0 mg/l1 (71,18% of the quantity) and in the Qvevri wine it makes 996,0 mg/1

1 The total quantity of the mineral sub is made by extraction of Au and Ag.
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(65,84% ). In the barrel wine of 2012 K makes 913,0 mg/l (66,85%) and in the
Qvevri wine it makes 875,5 mg/l (66,44%). As we see the quantity of K in the
Qvevri wine decreases in both cases compared with the barrel wine.

K makes a great impact on the principal condition properties of the grape,
such as accumulation of sugars and acids, which determines the taste and quality
indices of the future wine. The quantitative decrease of K in the Qvevri wine,
compared with the barrel wine might be partly explained by its participation in the
aroma-creating processcs.

The Quantity of Si is quite high in the Qvevri mass. In the wines under the
experiment, the quantity of Si increases in comparison with the barrel wine.
During the period of grape’s ripening Si is distributed in the bunch’s mechanical
parts in the following way(ash %): in the stalk — 0,58-7,26% in the skin ~ 0,62-
6,28%, in the pips — 0,77-6,98%; in the grape juice 1-2%, in the sweet Si makes
about 6-80 mg/l. It is comparatively small in the wine — 5-60 mg/I.

Mg is a significant element in the photosynthesis. It activates ferments and
improves the quality of the grapes’ ripening. In the stalk Mg constituency makes
2,8-8,4% in the general ash, in the skin — 0,15-7,0%, in the pips — 1,81-10,42%, in
the soft mass — 3,01-8,0%.

Yeasts use Mg during alcoholic fermentation and at the end it comes out in
the sediment.

In the Qvevri wine of 2011the quantity of Mg is increased in comparison
with the barrel wine by 30,55% and in the Qvevri wine of 2012 it is decreased by
30,82%.

In the Qvevri wine of both years quantitative increase can be observed of Ca,
Na Fe Ni, Pb, Si, at the same time certain metals (Li,Mo,Ag, Au, Al, Cd, P, K) are
decreased.

Literary data proves the existence of precious metals - gold and silver in
Georgian wines. It is also known that Ag possesses the ability of repressing the
vital activity of bacteria. Namely, it has been stated that Ag is effectively used
while preserving the grape juice in cans. Gold chloride possesses the ability of
stopping the vital activity of yeasts.

By our researches it is proved that the constituency of gold and silver in our
wines under the experiment is rather insignificant, in comparison with the other
metals, though their quantity in the Qvevri wine decreases in comparison with
the barrel wine. For instance, the constituency of gold in the Qvevri wine 0f 2012
is decreased by 28,5% and of silver by 50%. Despite the small concentration of
these metals, we think that their role in the formation of the wine stability should
be researched.

Na resembles K by its physiological activity. Na speeds up the creation of
sugar, Terpenes, color and the other useful materials, which participate in the
formation of the color, aroma and taste. The quantity of Na is highest in the hard
part of the grape — in the stalk and the pips. Na constituency greatly depends



on the type of the soil. By our research Na constituency of 2011 Qvevri wine is
greater than in the barrel wine by 43,86% and in the wine of 2012 by 20,01%.

Ca is the next, which is marked by high concentration among the grape
products. If the wine is made without chacha, Ca constituency is twice smaller
compared with the Kakhetian wine. By our research Ca constituency is bigger
in the Qvevri wine than in the barrel wine: in the Qvevri wine of 2011 by 42, 86
% and in the wine of 2012 by 5,56 %. The positive role of Ca is revealed in the
improvement of metabolism, normal work of the heart and decrease of the evil
toxins’ impact.

Absorplion of Mn from the vine roots depends on the soil reaction. Mn is
more easily absorbed from the sour soil.

It has been researched that the fertilization of the vine without root, helps to
increase the quantity of unchangeable Amino acids, it also increases the concentration
of hardening, coloring and aromatic substances. Mn helped the process of fortification
and creation of Aldehyde in the wine. At the samne time, it has been stated that high
constituency of Mn in the wine hinders oxidation and restoration reactions and helps
restoration processes and improves the quality of the wine.

Vine gets Mo from dissolvable compounds of the soil, especially during the
weak alkaline reaction and in the sour area it turns into an insoluble form. Mo
helps the wine in absorbing of Nitrogen. It helps the synthesis of Amino acids
and Albumens. Mo, as well as Mn contributes to the increase of grape harvest and
improvement of the wine quality. The quantity of Mo during the process of the
wine maturity significantly decreases. As a result of our investigation, it has becn
stated that in the Qvevri mass the quantity of Mo makes 580g/t. In the Qvevri wine
of 2012 its quantity decreased by 69,04% in comparison with the barrel wine.

The black earth and salty soils are marked with a high concentration of Zn. Zn
has a positive impact on the condition index of the grape and the wine quality. It
helps to increase sugar and accumulation of aromatic substance. Zn is concentrated
in the hard parts of the grape. Its constituency in the stalk makes 20-40 mg/g, in
the stone (pip) 10-26 mg/g, in the skin and soft part 10-25 mg/g.

S helps solvency of mineral substances in the soil and their absorption by the
vine. The vine gets S mostly from the soil. S helps the wine to greatly develop
its root system. The grape skin contains the highest quantity of Sulphur Anhydrid
ash 9,5-11% in the stone — 2,4- 12,0% in the stalk ~ 3,9-6,3%. S constituency
in the barrel wine of 2011 makes 80,1 mg/l, in the Qvevri wine it is 75,6 mg/l,
that is, it is decreased by 5,62%. In the Qvevri wine of 2012 the quantity of S in
comparison of the barrel wine by 10,48% (Diagram 14). The high constituency of
S in the wines under the experiment might be one of the most decisive factors in
the stability of the wine.

In the wines under the experiment there was the constituency® of SO2. SO:
total index in the Qvevri wine decreases. For instance in the Qvevri wine of 2011

2 The wines under the experiment were fermented and matured without using SO2.
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its quantity decreased (30 mg/l) in comparison with the barrel wine (32,0 mg/l),
that is, it is decreased by 6,25%. The index of SO, in the Qvevri wine of 2012 is
greatly decreased (10 mg/l) in comparison with the barrel wine (46,0 mg/1), which
makes the decrease of 78,26%.

Diagram 14
THE CONSTITUENCY OF SULPUR
‘ IN THE WINES UNDER THE
EXPERIMENT
mg/l

Among the wine’s mineral substances, a
special place is occupied by Carbon acid and
Suphur acid As it has been known, Carbon
acid is a natural ingredient of the wine.
Sulphur acid can be created by yeasts during
fermentation. Sulphur acid is artificially
inserted in the sweet juice and wine.

It should be noted that Sulphur acid
has the ability of getting into contact with

Wine of 2011 Wineof 2012 Acetildehyd, sugars, and highest Aldehydes,
B The barrel wine Bl The Quevri wine Keton acids, Phenol, Nitrogen and the other
compounds.

Cu 1s mostly contained in the black earth soils. Cu stimulates plants’ breathing
and photosynthesis fat synthesis, Carbohydrate changes, creation of P and B group
vitamins, it increases the frost-resistant ability of the vine. Cu is included in the
ferment system of ycasts. It actively participates in the oxidation and restoration
processes. Cu is a strong catalyser. Cu is connected with vitamins. Its constituency
is highest in the Kakhetian wine. According to the results of our research Cu makes
130 g/t in the earthenware qvevri mass, in the Qvevri wine of 2011 it decreased by
32,66% and in the Qvevri wine of 2012 1t increased by 20,93%.

The vine gets Fe from the soil at a small quantity. The Fe containing ferments
take a significant part in the metabolism. It has been stated that the soil, rich in Fe
determines a high constituency of Fe mostly in the stalk, then in the skin and the
pips and it contains the least amount in the soft mass. The least constituency of
Fe is in the wine, made without chacha. As for the wine matured on chacha, it is
increased. By our data, the constituency of Fe in the qvevri mass makes 47740 g/t.
In the Qvevri wine of 201 1and 2012 Fe constituency has increased in comparison
with the barrel wine (respectively: 41,38% and 28%). It can be said that Qvevri is
a significant source of enriching wine with Fe.

The constituency of Cd in all the parts of the vine is estimated by micro-
grams. The vine gets it from the soil. Cd hastens the ferment activity of the yeast.



After the fermentation its 60-75% comes out in the sediment together with yeast.
By our data the constituency of Cd in the earthenware gvevri mass makes 30m/t.
In the wines of 2011 and 2012 the constituency of Cd decrcases (respectively:
26,32% and 21,43%). It should be noted that Cd constituency is significantly
lower than the admitted norm limit (0,6 mg/1).

It is well known that the constituency of Sb in the Georgian wines fluctuates
within 2,5-13,0 mkg/l (34). It is also known that a high concentration of Sb lowers
the activity of those ferments, which influence interactivity of Carbohydrates,
Albumens and fats. By our data the constituency of Sb in the gvevri mass makes
210 g/t. In the Qvevri wines of 2011 and 2012 the Sb constituency decreases
(respectively 28,33% and 46,59%).

The constituency of Li in the grape juice and wine is mainly determined by the
soil, though its biological role has not been adequately studied. The constituency
of Li in the earthenware mass is 700g/t. The quantity of Li in the wines under the
experiment fluctuates within the limits of 16,31 and 18, 64 mg/I.

The black earth, dark red and clay soils are rich with Co. Grapes and wine
accumulate Co most of all. The more Co constituency increases, the more is the
index of sugar in the bunch and the index of acidity lowers. This kind of wine is
of high degree and is marked with an increased quantity of aromatic substances.
According to our data the constituency of Co in the wines of 2011 and 2012
fluctuates within 0,087-0,119 mg/l In the Qvevri wine of 2012 it decreases by
13,86%.

The constituency of As in the wines under the experiment is small and makes
0,02-0,03 mg/1. It is similarly small in the earthenware qvevri mass - 13,0 g/t.

The vine gets V at a small quantity and it is distributed in all the organs.
The greatest quantity of V is accumulated in the leaves, then in the grape bunch
skeleton, skin and stones. It is smallest in the soft mass. The sorts of white vine
absorb V almost three times more than the red vine sorts. The fertilization of the
vine with V liquid increases the grape weight, sugar and lowers title acidity. The
constituency of V is particularly high in the Kakhetioan wine. By our dala the
constituency of V in the earthenware qvevri is reduced by 12,80% in comparison
with the barrel wine.

The vine gets Ni in a high quantity, but it passes over a small quantity of the
sweet of the grape. During the alcoholic fermentation it comes out in the sediment
and a small quantity remains in the wine. By our data Ni increases in the Qvevri
wines of 2011 and 2012 compared with the barrel wine (respectively: by 20,89%
and 11,28%).

Gr is distributed in all the organs of the vine. It is well known that Rkatsiteli’s
leaf contains 5,2 mkg/g; the stalk — 0,64 mkg/g, the grape skin — 0,62 mkg/g,
the pips — 0,81 mkg/g. During the process of alcoholic fermentation, a large part
of Gr comes out in the sediment and a part of it does it during the maturity. The
fertilizing of vineyards with Gr containing substances, hastens the grape ripening,
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increases the weight of the bunch and its sweetness and lowers the title acidity. By
our data the constituency of Gr in the earthenware qvevri mass makes 190 g/t and
in the wines under the experiment Gr is within 0,005- 0,008 mg/I.

In the soil Cl can be found mostly in the form of Na, Ca, and Mn. In the bunch
of grapes Ca is distributed as follows: (ash%) in the stalk — 0,73-0,92%, in the skin
- 0,42-0,83%, in the pips — 0,18-0,8%, and in the juice — about 1%. During the
wine maturily the quantity of Cl significantly decreases in the wine. By our data
the quantity of Cl in the earthenware qvevri mass makes 5600 g/t. In the wines
under the experiment the constituency of Cl fluctuated within the limits of 17,75
mg/l and 46,15 mg/l. In the Qvevri wine of 2011 Cl increases by 42,30% and in
the Qvevri wine of 2012 it is smalier by 28,57%.

The admitted norm of Pb in the wine is 0,6 mg/L. During the maturation of
the wine a certain part of Pb comes out in the sediment. By our data Pb on the
carthenware qvevri mass makes 50g/t. In the wines of 2011- 2012 the constituency
of Pb fluctuates within the limits of 0,077 and 0,099 mg/l. At the same time the
quantity of Pb increases in the Qvevri wines, in comparison with the barrel wines.
For instance in the Qvevri wine 0of 2011 by 18,09% and in the Qvevri wine of 2012
by 4,04%.

After Oxygen and Si the most widely spread element in the earth core is Al
By our data in the earthenware qvevri mass its quantity makes 78000 g/t. In the
wines under the experiment of 2011 and 2012 the constituency of Al fluctuates
within the limits of 0, 10-0,16 mg/l. At the same time in the Qvevri wine (2011)
its increase by 16,677% can be observed as well as its decrease (2012) by 37,5%.

Among Anions the greatest quantity of P can be found in the grapes and the
products of their treatment. P exists in the soil in both, organic and non organic
forms. Being a constituent component of compound Albumens, P influences the
productivity and quality of the grape. Together with P, Calium and Nitrogen, it
helps sugar accumulation and increase of title acidity in the grape. P helps the vine
in absorption and accumulation of Nitrogen in the vine, which positively influences
the creation of aromatic compounds of the wine. The grape pips is marked with
the highest constituency of P (of ash 36%), then comes the grape skin (20%), the
grape juice (13%), the stalk (9%). After the alcoholic fermentation, P comes out
in the sediment together with yeasts. According to our data P constituency in the
earthenware qvevri mass makes 900 g/t. In the wines under the experiment of
2011-2012 the constituency of P fluctuates within the limit of 154-174 mg/l.

Salty, barren soils are marked with a high constituency of B. If the soil lacks
B, the sugar index abruptly drops down, the grape develops abnormally, the grapes
do not grow and do not ripen. By our data, the quantity of B in the earthenware
qvevri mass makes 1 200 g/t. In the wines of 2011-2012 B fluctuates within 1,0-
5,40 mg/L. It should also be noted, that the quantity of B decreases in the Qvevri
wine by 66,7%, and in the wine of 2012 it increases by 72,22% in the Qvevri wine.



It should be noted that the specific gravity of the mineral substances (Na, Mn,
Zn, P, Mo, Cu, Co, V,Cr), total quantity, which participate in the increase of sugar,
aroma creation, quality index, fluctuates within 74,28-84,31%.

Whereas the above mentioned substances identified in the wines only 26
mineral substances make 38,46%.

THE GENERALIZATION OF THE RESEARCH RESULTS

As the analysis of the multilateral research material shows in the chapters
above, the wine fermented and matured in the Qvevri for a long time differs from
the wine, made in the other vessels. Comparing the changes in the groups of
volatile and non-volatile aroma creating compounds’ constituent substances, the
quantitative changes are clearly seen, especially in the Qvevri wine. The figures,
expressing the changes of the volatile and non- volatile compounds’ certain groups,
point out that the degree of the intensity of the chemical changes in the Qvevri
wine is considerably high. The wines made in the qvevri and the other vessels
differ from each other, in spite of the fact that the harvested grapes were of the
same area. These wines are made according to the same technological method and
naturally a question crops up: Is it decisively important in what kind of vessel the
wine is fermented and matured? The qvevri has an original, a purposefully made
egg-like shape, at the same time, it is made of clay, the earth, rich with organic
and non-organic compounds. For the wine the earthenware qvevri is a natural
area, rich with mineral substances, that is, the nourishing substance, which the
vine got form the soil and ripened the fruit — the bunch of grapes. So the pressed
grape returns back to its native area, in which it has been created, or the natural
initial conditions, where it is reshaped in a new quality and possesses natural
conditions for development and perfection. The boiling mass of the pressed
grapes later turns into the fermenting wine (with chacha) and is in an active touch
with the earthenware walls of the qvevri, rich with mineral materials. On this
background it can quite possibly be admitted, that the mineral substance Anions,
Kathions actively get involved in the alcoholic fermentation of the mass and in the
oxidation and restoration processes during the maturity of the wine.

While speaking about the significance of the mineral substances in ripening
the grapes, its sweetness during the alcoholic fermentation and maturity processes.
it is quite natural to ask which vessel would be better for the fermentation of the
grape mass and wine maturity — an oak barrel, stainless steel, enameled reservoir
or the earthenware qvevri? We suppose that we should give advantage to the
gvevri, as it is made of a natural material — clay. This very factor singles out the
qvevri from the vessels, made of the other materials (steel, enamel, glass).

After all the above mentioned facts, it can be concluded, that due to the rich
mineral substances of clay, the inside part of the qvevri presents the surface, which
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makes the fermenting mass and the wine get into an intensive interaction, which
should be considered to be a certain stimulant in the process of the intensification of
the oxidation and restoration reactions during the wine fermentation and maturity.

Can we consider the wine to be ionized, water-spirit liquid, which is rich
with nutritional, medicinal and the taste qualities of organic and non-organic
compounds? The greater part of a grape bunch and wine is water, which the vine
absorbs from the land together with food substances. It takes place in a closed
system. Does the so-called “natural water”, constituent in the grape and wine
undergo a structural change during alcoholic fermentation and maturity of the
wine in the qvevri? Admitting this kind of supposition points to the drinking
water, discovered in one of the qvevris during the archaeological excavations of
the ancient marani of Nekresi (A.D. IX century the layer of | half). We think that
the phenomenon we are dealing with, brings forth the factor of the qvevri.

It is very interesting, that the wine possesses a certain quality — to drive away
undesirable and evil dregs, which the grape bunches get from the atmosphere or
while the harvest and transportation. The dregs get to the bottom of the qvevri.. The
wine drives away these evil microbes into the dregs and turns it into an absolutely
inert state. During a long process of the wine maturity on the full chacha, the evil
micro-flora in the dregs is unable to have any negative influence on the wine. The
question arises: How does the wine manage to acquire this kind of self-defense?
We think that inactivation capacity of wine’s various aroma compounds with
antibacterial characteristics should be considered as one of the most important
factors. Does the ionized water with a changed structure play a decisive role in it?

In our opinion, we must pay attention to another important issue. As we have
already pointed out, a grape bunch and wine include the flower dust of the vine.
The plant flower comprises a wide specter of organic and non-organic compounds
— albumen, amino-acids, lipids, sugar flavonoids, carotenoids, vitamins, mineral
substances (K, Na, Ca, Mg, P, S, Cu, Al, B, I, Fe, Mn, Ni, Si, Ti, Zn). Here a
question crops up: Does the flower dust of the vine play any part in order to drive
away evil micro-flora and keep the health of the wine?

We think that getting answers on the above-given questions will shed a new
light on the issue of the health and safety of the qvevri wine, the updated, new
interpretation of a very important factor and profoundly present the role of the
qvevri as a unique wine vessel in making the qvevri wine.



THE ISSUE OF THE STABILITY OF THE
KAKHETIAN QVEVRI WINE






WHAT IS THE TYPICALITY OF THE KAKHETIAN WINE

The wine as a biological liquid is of a changeable nature. This matter
significantly complicates the task of making a stable wine. This very factor
determined working out wine-stabilization means and cfforts and their inculcation
in the practice of wine-making. But it is not debatable, that using all kinds of
purifying means impoverishes the wine to a certain extent, they deprive it from a
certain part of volatile and non-volatile, aroma-forming compounds.

It is natural that a question arises: Can a vine bestow a stable nature to the
wine by means of the ingredients, concentrated in the grape, that is, bestow it with
the immunity of stability even in the condition of undergoing changes?

As it is well-known, making the qvevri wine by the Kakhetian method implics
the fermentation of the sweet grape juice and its maturity on the full chacha (skin,
stalk, pips) for 5-6 months. This ancient traditional method determines enriching
the wine with the volatile and non-volatile aroma-creating compounds components
of the hard parts of the grape and the products of their changes. As this kind of
wine is marked with stability and at the same time it preserves its natural taste and
aroma, a question arises: What is the mechanism, which determines the stability
of the wine and preservation of its natural aroma and taste?

In XIX century St. llia the Truthful (Chavchavadze), the great Georgian
writer and public figure, touched upon the issue of the slability of the Kakhetian
wine (11).

St. Ilia the Truthful (Chavchavadze) considered that one of the positive
influences that the stalk makes on the wine is, that the stalk bestows stability on
the wine, therefore he wanted the influence of the stalk on the wine to be studied
and called upon the scientists to do it.

The qvevri wine, fermented and matured on the full chacha for 5-6 months
is stable, which is proved by the application of the stability determining method,
used in viticulture. The Kakhetian wine was tested in long journeys and it kept
perfect.

One of the foremost, significant conditions for making a stable wine should
be considered the ripeness of the grape with it optimal indicators of sugar and
acidity. The high constituency of the spirit in the wine indicates that in the process
of the fermentation and maturity of the wine, emitting of aroma-creating and
stability determining compounds from the hard parts of the grape should be more
intensive. These compounds are marked with anti-septic properties, the ability to
weaken the activity of bacteria and they can play the stabilizing role in preserving
the stability of the wine. Phenol compounds, mostly condensed catechins should
be included in this group. Their quantity increases while the grape gets ripe. The
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condensed catechins are mostly concentrated in the stalk and pips, especially in
the latter oncs.

The tannin in the grape depresses the activity of bacteria, but it cannot depress
the activity of the yeasts.

It should be noted that out of the phenol compounds catechins are considered
to be the most restoring sub-group, and the flavonils — the most rusting sub-group.

The quality of the phenol compounds that they are able to create compounds
with yolk complexes, is used for stickiness of the wine.

It is well-known, that mineral substances with phenol compounds creatc the
hard dissolving tannins or the yolk-tanat complex fusions, which get precipitated
during the maturity of the wine and the winec becomes transparent, gentle, velvety
and slable.

The diagram (15) presents the sum of the digital data of the skin, stalk and
pips constituent flavonils of the Kakhuri Mtsvivani.

Diagram 15
THE CONSTITUENCY OF PHLAVONILS IN THE HARD PARTS
OF THE GRAPE
In mg/100m! Extract
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1. The constituency of flavonils in the skin
2. The constituency of flavonils in the stalk
3. The constituency of flavonils in the pips

As it is shown in the diagram, the quantity of the flavonils is concentrated
mostly in the skin and the stalk (97,86%) which indicates that one of the sources
of enriching the wine with flavonils is the skin and the stalk. This fact points to the
possible role of the flavonils in the forming of stability in the wine.

Flavonils are considered to be the compounds of anti-tumor nature. Besides,
flavonils resist the creation of the allergic or inflammatory reactions of the immune
system, which, due to these reactions, results in the blocking of histamines.



Flavonils also depress the vital activity of some poisonous mushrooms and
bacteria.

In the process of the alcoholic fermentation phenol-carbon acids get
accumulated from the hard parts of the grape.

Among the phenol acids we should single out chlorogen acid’s % constituency.
In the stalk of the Kakhetian Misvivani, the summed up quantity of phenol-carbon
compounds makes 17,5%.

A very interesting picture is presented on the data of phenol-carbon acids,
namely the constituency of chlorogen acid in the wines of the Kakhetian Mtsvivani

and Rkatsiteli.
As it is given in Table 26, the datum of the constituency of chlorogen acid is

quite high in the wines.

Table 26

THE CONSTITUENCY OF PHENOL-CARBON ACIDS IN THE
VARIOUS SORTS OF THE KAKHETIAN WINES

Mg|l
g2 E= = 5 ¢ = s
£ |22 |22 |3 §¢ | g
32 (22 |2E€ |2 5|22 |E &
The namesofthe | =5 2 | 25 & Eg% §og z58 <5 8
Ne Eed| 588|588 5| 388 |S€5
compounds _g-ug 285 Eg-s "= EB5 | =
3 E 3E 3E T E|3E s 3
25 o o z ® £
™~ @ P ~
£5 |28 |&8 |2 |#R |2
1 | Chlorogenacid | 21.105 | 31623 | 44795 | 25241 | 28.698 | 8876
2 Coffec acid 8334 | 23336 | 11023 | 1667 | 3028 | 2041
3 Vanillin 0.25 0437 | 4343 | 038 | 069 | 0221
4 Vanillin acid 0.506 | 0.783 1.264 0.945
5 P-Kumar acid 7382 | 19167 [ 7.143 1857 | 2085 | 0892
6 The total 37577 | 75346 | 68.668 | 20.148 | 34504 | 12975
consllluency

It should be noted that the constituency of phenol-carbon acids in the 2007
harvest the Kakhuri Mtsvivani, made without chacha is 2 times less than in
the wine, made on the full chacha. This growth is even more clearly seen on
the background of the growth of the indicator of the spirit constituency. If the
constituency of chlorogen acid was 21,105 mg\l in the wine, made without the
chacha, in the wine of 2008 this indicator makes 44,795 mg\l.
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The relative quantity of chlorogen acid in the wine of Kakhetian Mtsvivani,
made on the chacha of 2008, makes 65,23 % out of the summed up quantity
of acids. Chlorogen acid takes part in the breathing processes of plants, it is a
regulator of the plants’ growing. It contributes to providing the plant’s immunity
and also depresses phyto-pathogenic mushrooms and viruses. Chlorogen acid is
also marked with the anti-tumor activity.

How should we estimate the effect of the possible influence of chlorogen
acid on the foundation of the wine stability? We think that here the major accent
should be made on the ability of chlorogen acid to depress the activity of phyto-
pathogentc mushrooms and bacteria. This issue can be considered to be one of
stabilizing factors.

We assume that one of the significant factors of the stability of the qvevri wine
must be the natural constituency of sulphur anhydride in the wine. We detenmined
the constituency of sulphur anhydride in the wine, fermented and matured in the
barrel and in the qvevri and made from the same kind of grape. Here we should
note, that sulphur anhydride was not added at any stage of maturity. Diagram
16 presents the indicators of the constituency of sulphur anhydride in the tested
wines. As we see the general indicator of the constituency of sulphur anhydride in
the qvevri wine considerably diminishes (by 78,26%), which can be explaincd by
the processes of rusting and restoring and the reactions of ion exchange. As we sec
the wine naturally contains SO..

50 o Diagram 16
as THE CONSTITUENCY OF SULPHUR
0 ANHYDRIDE IN THE KAKHITIAN
s WINE, MADE IN VARIOUS VESSELSI
m
30 During the process of the fermentation
25 and maturity of the wine, SO, diminishes
2 and it results in the necessity of artificially
adding it in the wine, in order to sustain
15 the restoring state. It is the necessary
10 precondition of stability. SO, is known a
5 an effective anti-septic and conserving for
0 the wine. In the wine, made without the

chacha the natural constituency of SO, is
considerably low, which makes it necessary
to add it to the wine by certain dozes. In
viticulture it is an active practice today as well.

Winc of 2012
B The barrel wine I The Qvevn win



Besides antiseptic and conserving properties S0, is characterized by a strong
restoring quality. Supporting the restoration processes must be on its part, one of
the preconditions for the stabilization of the wine.

We presume, that the natural existence of sulphur anhydride in the wine must
be one of the strong stabilizers.

As in the process of the wine maturity the constituency of sulphur anhydride
diminishes due to its participation in ion exchanges, it is necessary to artificially
add sulphur anhydride in the wine.

Mineral substances exist in the wine in the form of ions, or in the complex
of the organic compounds. It plays a significant part at various slages of the
technological processes.

Literature data prove the existence of precious metals, gold and silver in
the Georgian wine. It is well-known, that silver (Ag) possesses the ability of
depressing the activity of bacteria. It is eflectively used during conserving of
grape juice. Gold chloride can stop the activity of bacleria. It is stated in our
research as well, that the constituency of gold and silver is insignificant, compared
to the other metals, though their quantity diminishes in the qvevri wine, compared
to the barrel wine. We think that their role in the stability of the wine should be
researched.

Diagram 17 presents the indicators of the quantitative constituency of minerals
gold and silver in the wines of 2012 grape harvest, fermented and matured on the
full chacha in the polymer barrels and the qvevri As it is shown in the diagram,
in the process of the maturity of the wine on the full chacha for 5-6 months, the
indicators of the quantitative constituency of gold and silver diminish. For instance
the quantity of gold in the qvevri wine diminished by 28,6%, and of silver by 50%.
This result should be explained by the fact that during the process of fermentation
and maturity, the minerals actively participate in rusting and restoring processes,
which is particularly intensified in the qvevri, because the process of ion exchange
between the wine and the inner surface of the gvevri is intensive and enriching of
the wine with ionization products takes place.

It is stated that a high constituency of magnum in the wine delays rusting-
restoring reactions and helps, and fortifies restoration processes, improves the
quality of the wine.

Cobalt (Co) is accumulated by the grape and wine most of all. By the growth
of its constituency, the sugar indicator in the grape also increases, the index of
acidity falls a little. This kind of wine is of high degree and is marked wit the
increased quantity of aromatic substances.
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Diagram 17
THE CONSTITUENCY OF GOLD AND SILVER IN THE KAKHITIAN
WINES, MADE IN VARIOUS VESSELS
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How can we estimate the role of phenol compounds, certain representative
of mincral subslances sulphur anhydrite in preserving stability in the Kakhetian
qvevri wine? At a glance, it might seem, that a small quantity of somc of them (for
instance gold and silver) in the wine cannot essentially influence forming stabilit
though we might admit that in case of even in a small concentration, both gold
and silver may make a humble contribution to the forming of stability in the win
This 1ssue might become an object of very interesting research

As for phenol compounds (condensed katechincs, flavonols, chlorogen acid)
and sulphur anhydride, their existence in the wine might be a decisive factor for
founding of the stability index of the wine.

We assume that the factor of the above mentioned substances’ complex, joint
influence might be of a decisive significance in the issue of the stability of the
vine.

In founding of the stability of the Kakhetian wine, the two-atom spirit 2,3
buthilen glycol of aliphatic line should make certain contribution. It is the product
of apple-milk acid boiling. It is characlerized by hot-sweet taste, weak, specifi
smell. It is a little bit thick liquid. It should be noted that its conservator has a
fortifying property and also micro-organisms’ growth depressing propertics. It 1
less toxic.

2,3 buthilen-glycol is formed by restoration of acetone, and in a small quantity
by boiling of apple-milk acid. it is a secondary product of alcoholic boilin

In the sweet juice of the grape it is 1-10mg\l. In the wine — from 300 to |
500mg\l. The greatest amount of botrit cinereat is discovered in damaged grape



and in the wine, made of it, as well as in the sulfitrated sweet juice, making a
positive influence on the taste of the winc and sofiening it.

We identified 2,3 butilen-glycol in the qvevri wine, made in the wine-cellar
of the Alaverdi Monastery (Rkatsiteli, Saperavi). As we sce, the amount of 2,3
butilen-glycol makes 342,9 mg\l in the qvevri wine of Rkatsiteli and 728.4 mg\l
in Saperavi.

Due to the fortifying property of the conserver and depressing the growth
of micro organisms, we assume that 2,3 butilen-glycol evidently takes part in
forming stability in the wine, particularly in the qvevri wine.
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SEVERAL FACTORS, DETERMINING
TYPICALITY OF THE TRADITIONAL
KAKHETIAN QVEVRI WINE






WHAT IS KNOWN ABOUT THE STABILITY OF THE KAKHETIAN WINE

The land and climate conditions in the micro-regions and micro-zones of
Kakheti’s viticulture and wine-making are quite versatile. It is directly rcflected
in the organoleptic indicators of the grape wines — color, aroma, and taste. All
the above-mentioned things, significantly determine the lcvel typicality of the
Kakhetian wine.

Unfortunately in recent years no attention has been paid to the factor of
the wine typicality. Therefore we don’t have the criterion of c¢valuation of the
typicality of the Kakhetian wine. Today we face the reality, when the wincs, made
with various technological deviations are presented as the traditional Kakhetian
wine, which is wrong and unaccepted.

Inner Kakheti is the part, where the classical, Kakhetian typc of wine
is produced. Though here as well, over the whole territory from Akhmeta to
Khirsi, we encounter in the Kakhetian wine a multitude of color gradation, non-
homogeneous index of degree.

In order to determine the factor of the typicality of the Kakhetian wine, this
time we would single out the wine color, the hard parts of the grape, especially the
stalk, Kakhetian wine and the oak barrel, the pure culture of the yeast.

The natural color of the wine is a significant factor not only from the viewpoint
of its visual perception, but the point, that it is directly connected with the indexes
and properties of the wine typicality.

The color of the wine is determined by the sort of the grape, the degree of
ripeness of the grape, the place and the method of making the wine.

The color of the wine depends on its age and type, it fluctuates from white,
almost of no color to dark red. The wine color is determined by phenol compounds,
flavonoids. Flavons and flavonols are of yellow color, and antocians are blue and
purple of multi-tone character. According to their color, the wines are divided into
white, pink and red wines. In the white wines there are of light and dark colored
ones. The less rusted table wines belong to the light color wines. Their color can
vary from silvery-white, light green and greenish, with a light hue of the grass,
light hay, yellowish.

The wines, made of ripe and over-ripe grapes belong to the dark colored
wines.

The dark colored wines have yellow, yellow-brownish and brown color of
various intensity: Hay, hay-yellowish, light golden, golden-yellow, ember, dark
ember, tea, brown, dark brown.

As we see, the color gradation of the white, pink and red wines is versatile.

Let us ask the question directly: What color is the Kakhetian wine? The color
of the Kakhetian wine is golden, though in cases of exception it can be of ember
and tea color. The great friend of Georgia Arthur Leist spoke of Kakheti as the
country of the golden-color wine. Leist’s evaluation should not be considered to

263



264

be just an artistic way of evaluation, therefore let’s recall the great international
contest Decanter, held in 2010, where the white Kakhetian wine of the Alaverdi
Monasteri wine cellar was awarded with a bronze medal. In the catalogue of the
magazine “Decanter,” the victorious wine is characterized as golden colored and
the Kakhetian wine is estimated on the highest professional level. As for the tea-
color, the famous brand wine “Tibaani” was of this color.

If we legitimate one color — the ember color as the typical color of the
Kakhetian wine, we shall get a picture, which is incompatible with reality.

One of the determining factor of the typicality of the white Kakhetian wine
is the hard parts of the grape, particularly the stalk. We have already analyzed the
experimental data on this issue in the initial chapters of the book, therefore we
shall not repeat them now. We shall only note that from the hard parts of the grape,
the stalk is the major factor in the formation of the wine color, its typical aroma
and taste. Besides, we should give a significant role to the grape stalk, which it has
in the process of the maturity, its clarifying and stability.

As the summing up quantity of free amino acids in the stalk is much greater (4
times more compared to the skin and 3 times to the pips) the idea is concluded that
the stalk is one of the important sources of enriching the wine with amino acids
and the products of the chemical changes.

While the qvevri wine matures on the full chacha (the skin, the stalk, the pips)
during 5-6 months, amino acids get hungry, as the sugars are actually destroyed
and start feeding on the yolk of the cell that is the process of the autoliz of the
yeasts takes place. At this time the wine gets enriched with amino acids, which
later take an active part in the formation of aroma-creating. To prove it, we present
the results of our experimental research: we added amino acids — asparkam acid,
glycin, alanin, serin at certain weights into the wine, of a middling quality, made
without the chacha. The wine was bottled (controlling and testing) and it was kept
for 3 months at 25-30 degree C. After it, their chemical-organoleptic estimation
was held. It appeared that the quantity of fatty acids of ethyl-ethers and the fatty
acids was considerably grown, compared to the controlling one. This event was
proved by the method of gas-liquid chromatography of the sample. At the same
time it should be noted that the testing wine got the golden color, and by the aroma
and taste it resembled the matured Kakhetian wine with the age tones. The given
experiment proves the role of amino acids in aroma-creating, characteristic to the
usual typical aroma and taste of the Kakhetian wine. After analyzing the above-
mentioned experimental data we come to the single-digit conclusion: the stalk of
the grape, which is marked with rather a high concentration of free amino acids,
can enrich the wine with amino acids and the products of their change. Thus, from
this viewpoint, the stalk can give a positive aroma to the wine.

The issue of the mutual combat ability of the Kakhetian qvevri wine and the
oak-barrel wine is rather controversial, though we consider that this issue should
not be debatable at all.



We think we need not dwell upon the issue that the qvevri and the oak barrel
are absolutely different wine vessels. In the same way the wines, made in these
vessels are absolutely different. Then what is the reason for the nccessity of
removing the wine, fermented and matured in the qvevri to the oak barrel for
several moths? What is the reason for this action? Enriching the perfect wine,
matured in the qvevri with the single tone of oak? Here a question ariscs: Docs
the qvevri wine need an oak tone? In our opinion it does not. We shall try to give
the proof for it.

The typical qvevri wine, which is made of 23-26% grape sugar is rich with
high fermentation, the compounds, received as the result of splitting of the aroma-
creating lignin and poly-sacharides, which give the wine the rich toncs of honey,
nuts, dry fruit, which is one of the significant motifs to determine its typicality.
What happens after the dry table wine is placed in the oak barrels? 87-90% of
the chemical constituency of the wine is water. Initially, for 1-2 years getting the
substances of the low molecule tanning fractions from the oak laths by water is
more intense. The ethyl spirit as a factor of an active extra-agent is quite weakcned.
There is a similar picture after placing the cognac spirit in the oak barrel. We
should not forget that the index of water constituency of cognac spirit is 30-35%,
65-70% is ethyl spirit. In general, the process of creating the compounds of the
fermentation at a high temperature starts after the three-year maturity, where the
ethyl spirit plays an active role and the role of the water gradually becomes weaker.

Ensuing from the above-mentioned material, we think that the color of the
wine “Tibaani” is mostly due to the tannins, existng in the constituency of the oak
and solvable in the water. Therefore the wine got the color of the tea extract, rich
with tannin. That is why the wine, made by this technology was called the wine
of the tea color.

The question arises: To what extent is the tea color characteristic to the wine,
fermented and matured on the full chacha? We think that it is not characteristic.
This issue might become an object of a special research.

Now let us consider how much the conditional indicators of “Tibaani” match
the demands, presented to the conditional parameters of the typical Kakhetian
wine. For several decades, according to the acting technological instruction, the
volume of the spirit constituency index of “Tibaani” fluctuated from 11,5 to 13,5.
It means that the grape sugar index for making “Tibaani” was within the limits of
19,8-23,3% . Here we should point out that the grape sugar limit should be within
23,0-26,0% in order to get the typical Kakhetian wine. So the volume of the spirit
constituency of the typical Kakhetian wine should be within 13,3-15,0%. As we
see the “Tibaani” wine is not within the standard limits of the typical Kakhetian
wine according to the volume of the spirit constituency.

If any wine-maker intends to make “Tibaani” by the ancient technological
method it is his own interest, we shall only point out that such a wine cannot be
considered to be the typical Kakhetian wine, made by the traditional method.
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In 1959 the famous scientist-enologist, Professor M. Gerasimov wrote (35)
(in Russian): “The Kakhetian wine is not kept and used in the first year, or of
a year maturity. But it does not mean, that the wines cannot be matured. In the
collection of the wines in the cellar of “Samtrest” N | Tbilisi, there are wonderful
samples of the old, white Kakhetian wines.” Here we add that in 1930-1940 years,
Professor Gerasimov worked in the Scientific- Research Institute of Viticulture
and Wine-making in the town of Telavi, as the head of the department. So he was
well-aware of the rich technological potential of the Kakhetian vine sorts and he
highly estimated the Kakhetian wine. Therefore his words are thought-provoking
and they should be paid attention to.

A question arises: What brought about the issue, that from the 40-50s, the
Kakhetian was not matured and used in the very first year of its making, or if it was
matured, only for one year. Here we also add that the wine was kept in the qvevri up
to the middle of December, just for the time, when the matured wine was removed
from the chacha. It was justified by the motivation that in December the balance
was to be made about the wine- making plan and presented to the government.
All the above-mentioned information tells us, that the Kakhetian wine was not
made by the traditional method. Therefore, we received a half made, incomplete
and imperfect Kakhetian wine and the rich aroma and taste, characteristic to the
Kakhetian wine was formed from January to April. The wine-consumer got used
to the ordinary Kakhetian wine, under the name of No 8, and the maximum of the
potential of the Kakhetian wine was meant in this product. The index of the spirit
constituency of this wine was low and it fluctuated between 10,5 and 13,5, which
was inadequate for the Kakhetian wine. Actually the minima! index of the spirit
constituency in the Kakhetian wine should be 13,5 and not the maximal as it was
considered (o be the technological norm until the beginning of XXI century. This
kind of the situation lasted for several decades and finally the Kakhetin Number 8
stopped its existence. Unfortunately the reputation of the qvevri wine dramatically
fell down, which brought about ignoring the qvevri as the wine vessel, which ended
in a disaster for the Georgian traditional wine-making. Whatever the motivation,
the refusal of the long-term maturity of the Kakhetian wine was wrong. The truth
is that raising the traditional wine-making to the tank of the government policy
was impossible during the regime of that period.

The Georgian sorts of vine are marked with clearly-cut individuality, from the
viewpoint of the color, aroma and taste, therefore they do not need any “repair™.
And we should not try to make our original wines resemble the European ones, for
the reason that Europeans prefer the wines with an oak tone. We ought to present
our individual liquid in the shape that our nature and our blessed ancestors created
it.

By the way, we should also touch upon another problem issue. It is about
using the foreign aroma-creating yeasts in the practice of our wine-making. As a
result of deep chemical changes, undergoing during the fermentation and maturity



of the qvevri wine on the full chacha, the process of aroma creating adequatcly
responds to the opinion of Ribero Gaion and the authors (36), according to which
there exist two kinds of aromas: the primary — the aroma of the grape sort and the
secondary — the intensive smell of the wine, which is created due to the activity of
the yeast. The latter one gets refined and enriched after the fermentation. During
the process of the wine maturity it gets weak and disappears, giving its way to
the bouquet. The gentle bouquet develops during the maturity of the wine, which
is the result of the complex biochemical changes of the primary and secondary
aromatic components.

As we have already pointed out, the qvevri wine ferments on the natural ycasts.
We consider the above-mentioned authors’ opinion quite interesting. It concerns
the role of the yeasts in the forming of the sort of the aroma. In the world practice
of wine-making it is accepted (0 use the so-called yeasts of the pure culture. This
method is mostly used, applying the technology of making the wine without the
chacha. In our opinion adding the yeasts artificially in the fermenting sweet grape
juice on the full chacha to be fermented is not appropriate. We fully agree with the
opinion of Ribero Gaion and the other authors (36), that taking the ycasts from
one region to another for the fermentation of the wing is absolutely unacceptable.
This opinion is clearly proved when the so-called dry European ycasts are used in
the Georgian wine-making. The wines, made of various vines significantly lose
their characteristic typical aroma of their sort and resemble one another. The wine,
fermented in the qvevri on the natural yeasts provides the formation of the rich
and original typical aroma of the sort.

Here we present the estimation of the famous, intenational expert from the
USA Lisa Granik, made during the 1V International, Scientific Symposium of the
Qvevri Wine about the wine, made in the qvevri by the traditional method:

»The Georgian wine has quire a different aroma, which you cannot encounter
anywhere in the world. Different does not always mean better, though it is a fact that
the qvevri wine has a wonderful structure. The Georgian wine does not resemble
any other wines, it is different and this very difference makes it attractive."
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CONCLUSIONS:

The typical color of the Kakhetian wine is gold color. In cases of exception
(according The grape stalk, which due to the rich chemical constituency, takes
part both in the process of typical color and aroma creating. We point out again
that without the stalk the typical Kakhetian wine cannot be received.

The tea color is not a natural color of the typical Kakhetian wine. It can be
achieved only by applying certain technological methods and placing it in the oak
barrels for months.

The tone of the oak barrel is not natural for the Kakhetian wine. It changes the
orderly structure of the wine, made in the qvevri on the full chacha for months and
changes it into a new, alien quality.

It is not appropriate to use the so-called European yeasts of the pure culture
in the Georgian wine-making, as the wine loses its usual, typical aroma and taste
of the sort.



POSTFACE

The Kakhetian wine is a multi aspect and quite
complicated cognitive phenomenon. The work, which
had been carried out in order to research the chemical
properties, the complex bio-chemical changes, during
the fermentation and maturity is just a part of its dictary,
nutritional and medicinal properties from the viewpoint
of the study of its potential.

Now, as it has never occurred, the research of the
properties, unknown up to now which were created as
a result of a long-term interaction of the inner parts of
the Kakhetian grape bunch and the clay qvevri is on the
agenda.

All that has been said above and the results of
many years’ research, reveals the necessity of the new
approach, which will finally clear up the role of the qvevri
and the qvevri wine as having the biologically healthy,
stable, dietary, nutritional and medicinal properties, in
the foundation of the bio-energetic product.
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