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5Q0R03EIOMYMDS 2020 909bmwo | gmsbmeo | gosbmero
30 % 60 % 95 %
Lbgo@mMo- ghmficrosbo 0gbobo 11.13 12.32 10.64
LbgoGMmMo- IHhsgowierosbo 0gbobo 20.22 21.29 19.78
Badom - ghofarosbo 0gbobo 11.25 12.98 10.05
Bm®om - IMsgsferosbo 03bolio 19.06 20.74 18.55
Lbgo@ ™Mo - ghmfierosbo LgdGH9ddgMo 11.87 12.04 10.57
LbgoGMmMo- IHhsgowierosbo L9JBH9ddgM0 21.37 22.62 20.65
Bm®om - gemfieosbo LgdGH9ddgMo 10.99 11.78 11.24
Badom - IMsg5¢fierosbo L9JBH9ddgM0 21.89 25.89 20.96
330935 Boods  3Mewdabml gglbgms  LolEgdsdo  sMLgdmEo

90096Bgm9gd0L MomgbmdMH030 85639690930l ILEAIBs®. dog300gm Mbg3sO
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BLgo>
90960Bgm9gd0L MomMm©gbmds 033 9ds 0.66 % -sb - 1.62 %-0g. g9gH™M3z560 Bgmol
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25003935 BMOHTIMEOm.
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M x (100 — w)
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9539690900,%
b30G™O0 - ghmfierosbo 03b6olo 0.66
LbgoGMMo - IMs35ferosbo 03bolo 1.48
BmGom - gohmferosbo 03bolo 0,68
BmOom - IM935¢e0sbo 03bolo 1.6
LbgoGmMo - 9ghoferosbo 19d3H90d9M0 0.7
b30EMO0 - IM935¢(e0sbo 1993H9ddgM0 1.51
Beatrom - geomferosbo 19d3H90d9M0 0.76
BmOom - IM935¢e0sbo 199BH9ddgM0 1.62

3@ dbml gqLgLs s B9L3YOHGOF0 935350 06 obol MomEgbmdM®030
95639690900 2963L5B03Mgm L3gdEHM™IGEBHOOMo FgomEoo 498 63 Esewols
Lbog®dgdg FIBER OPTOC SPEQTROMETER CECIL CE 9500 Aquarius-ob
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390l 536099 BHMB0Id0 s BOYJBHMB6gd0, M©I3L Lyxdzws 0bwmwobol
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395  dmbodEo  3Mdbml  ©3539 ULsgzwg3 603mddo  0bmarobols
50©YbMdM030 999339 ™ds obLlb3s39dMw0s, JODHWosb b0dxdgddo 12.61%-
@56 15.89% 300bgds; 3035 Har0sb gm®mdgddo 20.97%-sb - 25.78% (bvy6.1).
3O EHMDB0IO0LS O BOHYJEHMBI6YOOL gobloBMgzMs 0berols 99339 ™dsBY
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Bm®om ghomfjerosbo bgd@gddogmo NN 15,39
I 13,56
. 14,02

I 12,61

BeMom ghmHerosbo ogbolbo
bbgoB™®o gOhmHerosbolgd@Hgddgmo
bbgo@m®o gohmferosbo ogbobo
Be®om 86sgseferosbo bgd@gddgeo I 25,78
I 21,11
I 23,68

BMom dMsgsfarosbo 0gbolio
bbgo@m®mo M35 fierosbo Lgd@Egddgmo

bbgo@m®mo dmsg5wfiarosbo ogbolio

2
0,97 30

1996.1 BOHYJEHMDB0IOIOLS S BOHWYJBHMDBIbJOOL 90339 MdS 3METMbml
9O0H056 s M35 (Henosb bodmdqgddo
9396560l BEO-35630056)905Bg dmddggdl 6050l BoBOZMMO o
JodomMo  m30L90900. OMAMOE 3b6.5-00056 BBL, bosoYgd0  bollosmgds
39000930 35839690 gd00:

3b6.5. bbgo@mMmobs s bm®momb 6osagol 3oBo3M-Jodowm@mo sbserobo

Boss30l ddGs0 dmdGs30 330, LogOonm
N BeoBoBAODS pH bsdmo, 3ObBMOO, o sBm@0,
QpLETRIOII® % 9/100y ° %
BemGom 7,97 0,089 7,72 3,16 0,29
Lbgodm®o 781 | 0,116 20,2 2,78 0,29

3M@dNbml gqligms LobEgdol doge bogmoghgdsms dghimgol »bsco
50Lbgds 939650l 39393OE0MO s 396JMIE30M MORBMIITO IYMMIJdY
6030096 gdsms HMgbMdM03Z 999339 mdsDY.

2. 37dmbebs s Lagmdol goggbs L3oMEGHMM MO By
d9LPogeoe 0dbs 250maIMso s H3M0Ws© (39539090 3Yedbmls
139U3990U, 5369039 LHEPBOL BMMEGOOL Q93 gbs Msfoomgwol xodol ym&mdbol
130G OMYVOEDY. 50b0TbO (300900 G9MYdMEs bJgdoo:

1. 3063OHME0 - EMOHEOML 3500 Lomby (12¢v)
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2. 30s - 3mbGOM®O + 37wdmbm (100y 539130)
3. (39 - 3mb6EH®MOo + Loewdo (200 Bmmd™EOo)

== 3063Bmwo == 306G Mmoot 3nmdnbo 3B3Hrmotlsgdo

23,1

17

1.2, Lsgger 60339080 39 dmbml B913gdO0LS S BEEdOL FMMEgdOL
393e9bs FogdMgdol 9993390mdsbY

30900 GHOMIOMES MMIBOL }9d3gMoGMDY, 20-25 °C s 1533 (bg30L
3060mdq0do LmE.1-Bg Ho6dmygboos 3MmEdMbmb  39lg3gdoLs s  Badol
ROOEGOoL 293 gbs  FogMmgdol  899(3390Md5BY. Bo@oM©s  ©306mMmTsLaegdols
R0DY03M-JodoEmo  356589GHMgdoL  sbowobo.  JowgdMmo 650 BoIb
399 30bsMg MJsfomguol ymedgbdo GogMmgdol LogOomm d99339wmds 1-3 ®ob
39685530 Mdsdo (30006 Ld03g 39M056GHT0, bB0I3BYME s 35BS
9ONBs0M5© d3060©9d5. 89-5 CLOLMZ0L FogMgdol d9030M9gds 990366935 Logdols
5 3MIMBMLIM30L. JgLsdsdobo, 30% s 17%. 25-9 EOOLLsM30L SEHOO 543V
95d6gd0L  MHomEgbmdol  MomJdol  2obsbgzMgdsl  Lofyol  MHOMYbMOSLMIb
3905M900m. L3393 608dgddo dglfogero 0dbs do3Mmgargdgb@gdols s 3dody
39@ow9dolL 89933900 Mds.
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3. 339bstgmero 6gegreols 358mygbgdoo sdHowgdmmo w306mgdols
80D03m-Jodom™mo 35(5393MgdoLS s ddodg Agdseos 893339¢mdOL

PTG TOM

3GOGPL,  3ME03MmMMOL,  OJsfomols s  dgendszols  goedwdsg9ds,
5369039 Bo3MbGHOMWMm @y 15331930 603TgdoL TBOEYOS ABbMOEF0g S
X bMO0 FH0o30L Fo®5630 1EsbIMEHYdOL LMY I(3300.

356.6 339bsMgmwo by gmwol 459mygbgdom sdHsYdMYwo v30bmgdols
130D03M-§0809M0 356589EHM00

BXO©N 9000l | 5083960 | BHOGOHMWO | sdBMmEs©o ©ggobo0 | Laghore
30mO o B9bmy
609930l L3oMGo | BsgMgdo, |g53900 0553900
ls3bEnd bod336 Boors O o/ o o adudesg 30
0
© 039 G < < OO0 Y O/
GOLO3IO0 |6 99186 | 111 0.9 5.16 0.58 17.0 321.75
30bGHGmmo
GO@OIMIO0™ | 99069 | 1219 1.0 473 0.70 175 40755
30@Igdbe
6ORO3RIO0" | 699069 | 12.19 1.0 4.65 0.78 175 664.85
306>
6ood- 099294 | 10.32 1.0 6.45 0.70 175 600.6
306@OMmo
603" 099301 | 10.30 1.2 6.53 0.65 17.7 580.8
3owdgbe
3ogdo-bosedo | 099345 | 10.29 15 6.60 0.70 185 686.4
Ofomao=| 499130 | 1260 15 425 0.70 203 1158,6
3mbGHGmmo
Ooogeo= | 499196 | 1230 1.6 425 0.78 2110 | 1179.75
3owdgbe
OPFoogo= | 699096 | 1270 2.0 4.90 0.84 19.8 1194.05
LoEdo
dgerBogo- 099168 | 13.00 0.9 5.78 0.40 222 943.8
306@Ommo
dgewBogo- 099237 | 1327 1.1 5.85 0.65 25.0 9393
3owdgbe
dgerds30- 099293 | 1335 1.1 6.08 0.65 26.6 1086.8
Loedo

©53DsYdM  5OMAsBH0DYOME  Lobidgergddo  35bolsBMzms  bsgMmols
130D037)M-JodoMH0  35M5d9BM900 s  dmbEs  JgoMgds  L3MbGHOmME™
50010930056, BodsBobm ©306MmgdoLy s 5OMI>EGH0DYdIMwo BodmIdgdols yzgus
356539300 53059 B09dL s©A9b0E BM®MIGRUL.
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3M9m39  d930LHogwgm  3MEdMbmbs s  Loewdol  as3wgbood  3dody
39¢owwgdol (Cr, Mn, Fe, Co, Ni, Cu, Zn, Cd, Pb) 6om@©gbmd®Hoz0o 33wowmgds.
WHOMOIBHMMHO0MEO  5b5¢0bol  Lyggmd3zgebg, Loz dogdwos 83/ ©s
BIOOMOOMNO LEHIBIOE Mo PO JJORN d9LodEGIMDS 9my3939
©533999995390065 3d0dg 39EHowgdols HomgbMmdMH030 MHMYMEM [ Bo39ds, 36090, 0l
om0 36Mm396@GWMwo 356396909000. GBI 93TNWOE0S S BOMEPMYOMOO
©53MM3900L  3OMEIbEGMwo  3m98303096G0 % (p) ob3LEBW3IOgm  Fgdga0
RMOHINWO:

p= %x 100%

A =a* - a; a* - 393OWmd MoMmEIbMds 3060l LozmbEHMm®m s a - Bo33wg3
608m893d0.

LogEolbdms ol God@o, Gmd 8dodg dg@owms do3Mmgergdgb@gdols
396339900 (5mEobmds 933965699000 SLEIMEgdgb sMEoEgdg Lsbogmabarm
2bd3osl, dgLodsdobo, 9603369crm3zs60s T9x3sLEIL MOoOMYMo  dgEowrols
D3OSO ©LYIZ9d 3b3gBEMIEMID (330 gdol( A = a* - a) oYIb;
330930L 9900939 ©IR0BPS  BIOOMBOMO  BEBIBIOEGHWMWO  QobGS Y%,
omOYbmdOL  (33¢00gds (A), GMYMOE IgBHImS Fo5BJds (+), obg Jwgds (-).
053935303100 459639003930l LoxzMmHB39wBg 0033935, OIMT 3MEETMBMLY
LoEdOL go3w9boo bgds Ly3zzerg3 60dmdgddo FqLfiogeroo dg@owgdol Mmyme3
953909, 0Ly 39gds 3933900 bo®olbom. ©306MmTsLos (300 3MMGT0, LoedOL
3o3wgbom d30Mgds Cr. Mn, Zn, Cu s Pb Gom@gbmds, 59539 0306msbagnsdo,
3MdMbmb 203w gboo 0ds@Hqdlb Co, Cd, Zn o Ni. ©30b6mdsbogs 3ogdsdo
3MdMbmb 393cgbom bgds Cu, Ni, Zn s Cd ds@Hgds, beenm Cr, Fe s Pb-ob
6509bMdOL 99930609ds. HsHomgerdo 3redMbml Bgdmddggdom 0ds@qodl Co,
Cd, Zn, Cu, bmm Mg 999bgds Fe-b dolo Gom©gbmds 03gdl. 256Ls3mmcmqdom
0035390Lb Mn, Zn, Co, Fe-ols ®50mq@960mds dgerdsgdo bogrdol Bgdmddgwmgdom, baemm
Cu @5 Pb H50m@9bmds 03¢0gdL.

16



4. bogools s 3gbsMgmero Bywgrymolsgsh L3oMmEBsygbgdols s
399355900 ©5dbsYds

3309308 BoMprgddo,

399myg9bgdme  odbs 89990  Bgoargmmo:  Bogdoobs  (leonurus cardiaca),
05600  (Melissa officinalis), 37bgewo(Crataegus caucasica), 3)eodmbe (Inula

helenium), 3mmbmyxo (Acorus calamus), &yob dobo (Cornus mas), Yol 3593500
(Rubus fruticosus), Jeosgo (Prunus domestika), dngbos®o (Ribes alpinum), 3030

50M35@0D980306mgdol  olsIBoYdES©

(Actinidia chinensis), ¢ogmgo (Ficus carica) ©s 5330 (Hippohae rhamnoides).

3b6. 7. L3oGMEb599bgdoL BMIBoYdS

baowgyeol baowyyeol ©29mgbgdol | goowrol | byewrgwobs ws
©sbObggds RGOS bobyMdmogmds, | L3oME0, | fgom-LdoMmEbLBsMOL
39 0mis. % | 09b5535MMOS

05305¢sbo 258H3560 doersbo 24 40 1:5
05650dM 258H356M0 doesbo 24 40 1:5
3mbgeo 399336560 bagmgzo 24 40 1:5
39 dmbm a9bgo 24 96 1:1
3moboyyxo 39L30 24 96 1:1
Ayob dobo bowo 10 96 1:1
AYob 8sgz0em0 bowo 10 96 1:1
3996gwo 390336500 bogmazo 9 96 1:1
Jwosgo bowo 10 96 1:1
dmgboto bowo 10 96 1:1
3030 bowo 10 96 1:1
WI030 bowo 10 96 1:1
Jo30 bowo 8 96 1:1

3395900l 8909)bs3g 6 ™30 5M, T9gMHBgMo BgEgMEolaysb,
©3Bos  L3oMEHBOYgbgdo.

40 3m(3.%-560 figoa-b3oGmEbLBSMO. IMbs399900 bgergmerols, gomogrols 3o Eol
306396@G®Ms300by  ©ogm3b9d0L  bobadwrogmdols  dglbgd  sLsbumwos  3b6.7

B306MEbsYgbgdo  odbos  3gMAgG s  sbMEve  dobol  FMMFgedo.

30009bgd
®9JAH0B03E0MIOME0o bm®mdEol BL30MEO S 53539 BL30MEHOLIRYD FMIBsIdMWOo
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59™3b90s

39b6bmM 309w s

12-16

©99gd9909d0L5356 3N >EYOESL.
3bM. 8. 391355590 go8my9gbgdo 0baMg09b@ 900 @S B0 MOMYbMdS

°C-%g,

Lobsoerols

Lboggool

030bm
Ne | 56Hm3s¢0Bgdgeo wz0bm <
c D c £ ¢
¥ | €% g |2y
2 s 2 2 s 2
& 200 & o U
1 | Logggogobs s 37bgeols Lo%39M530 1.491 | 399690 0.412 | 0.597
§009gwo sOHMBsEobgdmwo
0306m
2 | bLogggMogol, doyzrol, Jerosgolbs | LoggMsgo 1.491 | ogdogobs | 0.050
Q5 95305obsls fomgero 0.597
305G 0HYOMwo 030bm Boggocro 1638
Jwosgo 1,638
3 | 30bmb, obobs s dmbs@ol 306m 1.491 | dobgo 0.206
§0009w0 sOHMBsEHobgdmewo Bmoto dogboto | 0.206 0.597
©30bm
4 | ®Jofomguol, mgm3ols s Mdsomgwo | 1.291 | 3mmbomyxo | 0.137
30obyxols mgm®o 0.597
56®AsEH0Dgdo ©306m 30GJo 0.200 | wyego 0.275
5 | ©sfoomgeol, 30305 o Mdsfomgwo | 1.291 | 3030 0.350
399 dMbml ;mgmeo 0.597
Mm@ 0HYdIMwo 0306m 30GJo 0.200 | 3mdagbe | 0.062
6 | ®Jsfomguol, Jo3gobs o MdsHomgwo | 1.291 | Jssz0 0.362
056 530ml 09NOMO 0.597
56Ms@0BYBIO 0306 303do 0.200 | do50dm 0.050
7 | 30bm 3mbEmMo 306 1.491 | L3oGEO 0.412 | 0.597
Bros®o
8 | ®dsfomgwo 3mbGHHmwo Odofomgwo | 1.291 | L3oMHGHO 0.412 | 0.597
30GJo 0.200
9 | bLsxzgMszo 3MbGHGMEO Lo396530 1.491 | L3oO®GO 0.412 | 0.597

53D gd9, LOE FodM0bMds 0gb69ds 160 3/ (16 %) s Lodsgmy - 22%.

90Dsbghmbowo  dogoBbogom  gdgao  3MmboE0gdol  3MMm©wYdEHol

K=§S+45Q=16+4.5x 22 =115

39395530 390535¢00 L30GMEOL LyFOMM MHOMPIHMDS 05BYIM0TGds BMOTMOm:

(ds X € —dy (C— M)

(d—dy)
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9399990 3595699600898900L LBond3zgubg BMYPSO MYEI3GHWIOS 5 WO
3993550L5030L Qobesgo 9999a0: ©¥306m - 2.982 ©iw0o; L3oMEHO 90 dm3.%-0560
0.824 oo; 099990 - 1,194 sgro.

LOSBOLM  M306Maddo  AbbMME0gE©s ©30b6MAsLsergdol  LgblmGwmeo
39935b905, BoOLS S 30HYOMMHO VIRIIEOL 23dMMoiEbgol dobboom (3b6.9).

3H6. 9. LHBSBOLM V306MGdOL DO 3ZME-J0d0MEOO 356589EHMYO0

bel
Q
356599G®0 . c ?,1
Y c Y &
1 £8| ¢
€ & € &l ¢ S 2 S| & ¢
S| U3 Us| US| DB S 3
9000l L30OEO, Im3.% 11,03 11,8 | 11,4 | <9,0 + -
AOGOIWO 9593900, 3/¢0 4,12 | 48 5,3 <4,0 + -
5JMMo0 0553900, 3/ 0,59 | 05 0,54 >1,0 + -
9ogdMgdo, p/a 03 |011 ] 032 | 240 + -
«85d6m 9duB®od@o, /e | 19,1 | 28,5 | 26,1 <15 + -

©53Do@gdMe  60dMdgddo  AobobyBM3zms  JobgMomo  bsgMHgdol
3993390™ds.  ©3060L  89933900md0L  2oBMm©s  2odM{3geos  Qs8mygbgdmen
06309©00963gdol  LogzgMogol,  85g3erol,  Jwosgols  @d  F5305obsls
99003960 ™d580 Fe 999(339mdom. 130egbdol yzgwmosby dowowo 9993390 Mmds
(2,7 9/e0) 50006036905 30bml, Jobols s ImEbs®ol Homgwr s6OHMBsEH0BYd
©30bmdo  (600.3). owdgs, O3 53 Tgdmbggzsdo 96 L3IYdS  ©30b60LsMZ0L
39bLBZ3OM ol E 6gdsIMINI D3O, 53y/w-l. 1bo3MbEHMME MM
390560900m, L30e9bdob 899339wMds 2,29 3y/w-00 2DPOHOE0s LHRIMHS30LS S
399690l fomge sGMI>GH0BYdME 30bmTo, 30bmlb, dobwolbs s dImabos®ol
Domge 56OHMIsEHoHgdme 0306mdo - 2,59 3y/w-0m, beagrm boggMogol, dsgyzerol,
J0530L5 O 5305 bOL fomger sOIMTSEH0BGdMw 306mdo - 1,19 dy/w-00.
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356.10. 30bgOm oMo BogmogMgdol 899339wmds 1bo33w93 b0dmTgddo (Ty/w»)

Ne | 560mB530bgdmwo 0z0bm Fe Cu | Zn Pb As Cd
1| L800B0b> @2 ggbaeob fomoero 18 | 24 | 30 | 0001 | 0.006 |0.001
30M05E0DIdMEo ©306m

Lo%39M530L, Bo9g3e0ol, Jer0s30Ls s
2 | 85305qmsbol fomgeo s6mds@Gobgdmmo | 2.6 13 | 2.8 | 0.001 | 0.005 | 0.001
©306m

30bmb, Gobols s dmgbs@ol fomgwro
900530 DgdMEo ©306m

g | OFPhoraob, @argobs @ gombaxeb | 53 1 g5 | 042 | 0.001 | 0.008 | 0.002
MJOMO 5OMToEH0BJOwo 306m
6Jofomgeol, 3030Ls s 399dMbml
09N 5OHMT>EH0BYdIMo 030bm

25 27 | 2.6 | 0.001 | 0.005 | 0.001

0.65 | 0.23 | 0.47 | 0.001 | 0.008 | 0.002

6J5H0mgeol, Joggobs s doMoadmL

6 GO SG@IHOBYBIO 0306 0.65 | 0.23 | 0.47 | 0.001 | 0.008 | 0.002
30bm 3mbBHmmEo 1.3 | 011 | 0.2 | 0.001 | 0.003 | 0.001
6dofomgwo 3mbEGMMEo 1.8 | 0.44 | 1.3 | 0.001 | 0.007 | 0.001
Log3gM30 3MBEHMMEo 1.1 | 026 | 0.4 | 0.001 | 0.003 | 0.001

©3D5©gdMwo 6083gd0IB, MMMl yz9wsdg Fowswro 8993390 Mds
(2,6 9p/e) 500b0dbgds 30M39cw b0dwxddo, 99-2 s 99-3 60dxdgddo Mmool
50 9bMds 0BOHYdS 2,6 3Y/-00. JogdME d909390D9 YyMHEbmdom, Pb-ob,
As-0lbs s Cd-ol 999339¢mdoL dbG0og, 3608369 m3z560 BOEs 56 500b0TbYds.
50b0dbmem 1533193 603d9gddo Fglfogerow 0dbs sacmgm3zg Mg-ob, K-ols s Ca-ol
(om9bMdM030 (330090900, M3 OYMTIOOL  Lobomss Ho®dmagboo
(bw©.3).

33w930L B gddo  sdBoYdMer  603d9gddo, ULo3mbEHOMEMLmMIb
39056Mm900m, dgbfogeroo dqlfogwrowo 39@swgdols Mom@gbmds 89dgabso®s
0BM©9ds. I bodmdo: Mg - 73 d3-om, K - 568dy-om; Ca - 513y-00; II bodw~do: Mg -
47 9y-om, K - 494 9y-om; Ca - 56 dy-oo; III bodw~do: Mg - 42 dy-om, K - 365 3y-007;
Ca - 40 9p-om; IV bodmdo: Mg - 33 dy-om, K - 368 d-0m; Ca - 20 dy-0om; V bodwdo:
Mg - 47 dy-om, K - 100 dy-om; Ca - 23 dy-om; VI 60ddo: Mg - 43 dy-om, K - 98 0gy-
om; Ca - 21 8p-00. BsGHods x9bmmmmo bsgMmgdol 33w93s. Fowgdmen
09092909 ©oym®bmdom (L®M.4) R9bMmEmOHO BsgMmgdol Y3z9sBHg Fooeo
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99933900 Md00  25dm0oMBg3s 603do.1, Ly3MbGHOMEm 60dMImsb Tgscmgdom,
dsbdo 59 xR0l bsgMmms 899339 mds 850 /-0 SGOL gobOOowoO.

1200

1118

1044

1000

922

800

)
00 557 550
2 Mg
m K
400
7 Ca

117

200 110

1%

603x930 1 609990 2 bodmdo 36034930 4 60dxdo 5 60dmdo 6 bodmdo 7 bodwydo 8 bodwdo 9

bm@.3. Mg, K, Ca 9993390 mds (dp/w) bo3zaerg3 bodwdqddo

4000 3800
3500 Wy 3280 2
2950
3000
2500
2000
&/
1500 1147,1
1000 621,1 662,3
500
0
1 2 3 4 5 6 7 8 9

U6.4 Bo3zeg3 60ddqddo LogMmm 5gbmeEgdolL 9993390 MdS
Lo3MbGHOMEm  6odMNIsb  Fgsmgdom,  RgbmwmEmo  bsgHmgdol
39933900Md5 9BMEOW05 99-2 s 39-3 60339003, Tgbodsdols, 333 dp/en s

438 0p/@-0m. ©OA0bs  OJsfomgeol, 3030Ls s 3MWIMbml  MgMHE

21



5OMA>BHoDYoME  ©30bmdo Moz (1147,1  Jp/ew)  Tgoygbl. 53  603wddo,
L53MBEGHOMEMBMIb JgoMmgdom, 842 Tp/w-om dgBo BgbmGo BsgMNGd0s
Doddmagboo.  2obloBegzew odbs  spdgmzg H@sbL- s  gob-
9H39M5GMmMmgdo, 3390393060 @5  dodogg@obo.  33903gEGH0bols s
9060393060l 89933900Mds gobolsbwg®s 60d.6. 0I6EGHOROE0MGOIMW0s S Fo0
X907MH0 MomEqbmds 1,74 dp/ar 995009bL. ;0b-69B39M5GHOM@OLS ©S (HDbL-
©93905@GMMEol  domoo 3mbagb@®mogos (3,4 dp/w) 0096G0RB0E0MYOME0s
Lox3gEM930L, F5930ol Jer0s30l, Bo3d5¢sbols fomgen sGMAsE0bgdme mz0bmdo.

35¢B5dgd0ls glfogams

3309306 BoMgddo  ©sdBsIdwo  60dxMdgdol  Fgufegerolsl,
BOBMYOIM0  0gm  BoHo3M-Jodom@mo  35MsdgBHMgdol  (5bG.11) s, sb939,
196MMEo bsgMmgdol 33935 (3b6.12). doegder 9909a90D9 ©oyMHbmdom,
60dm8o 1-0L LogHom 7gbmEgdol Mom©gbmdsd Fgoyobs 970.5 dp/w, bmerm
60dm8o 2-0b - 1605 dp/e; 50b0dbmEo 60300gMgdol Fomowo 3mbagb@HMsgos
0©96¢0x8030M90Mw0s, 60dMdo 1, Loss @ol- ©s APSbL-7H396M5EHMmMEOol
X950796H0 M5mEgbmds 2,1 3/ F9o9bU.

356.11 B5cB8980l 50B03M-§0B0MGO 35G5dgHHIB0

60dwxdo Nel 60dwdo Ne 2
3565993HM9d0L dobo, dmibsto, w930, 3030, 3VIIMbM,
oLObYgEgds 0594350, J0s30, | 353330, 3B, Bsbsmobols
45305msbs, 3mbgaro, 3560L bL3oMGHo
0565000, 36556
5 3m3meo % 16.11 16.11
AOGHOME0 9593900 /e 5.1 4.5
5gOHMHO0 0553900, ¢/ 0.25 0.38
95d0056Mds, % 16.07 16.05
=dodOm 9duBHEodBHo, o/ 23.7 25.0
9905bmo, dp/w 142 150
900539 AOG0, I/ 20 14
n-36003560m¢00, 33/ 0.0 24
0DM-d@obmo, dp/w 22 20
n-0v)@obmaero, dp/e 0.0 0.0
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0bBm-530¢00, 3/ 0.0 30
n-530¢vo, 9y/e» 0.0 0.0
5393993000, I/ 100 315

3b6. 12 39bmerrMo bogMmgdol d90339@mds doenbsdgddo

60980l LogHmem G®BL- 3oL- domE9Gobo, |339639G 060,
Q5Lobggds 3306m@ado, | H9B39MGMM- | MHgBIIMSE)- dy/eo dgy/em
Gy wo, By  |Omo, T/
1.80b60, dmsbsto,
dog3>e00,Jer0sgo, 970,5 1.1 1.0 5.0. 5.0.
85305¢sbo, 3Mbgero,
056500, 3M5BBs
2.@9@30, 3030,
30LIId, Jo30, 1605 5.0. 5.0. 5.0. 5.0.
30bgeo,
95boM0bol 3060l
30O GO

99b3960396¢0L BoGrgddo, sTIDoEYOME B HsdYdT0, FobaLsbLzMYm

dobgMowmEmo bsgHmgdol 9993390 mds.

3b6®. 13 30bg®moe Mo BogMmgdol 9993390 MdS B HTgddo

360Hm©vydEHob
obobggds

Q
g

Fe, dy/
Cu, 99/

Zn, 3/
Pb, 9p/¢»

(Y
(Y

As, B/
Cd, ay/

@
Mg, 9/
K, /e

Na, dp/

Ca, 93/

80bo, dmibsto,
059435¢0, Je0s30,

85305¢abo, 3Mbgaro,
0565300, 3M5Bbs

2.9

3.05 | 0.001

0.005

0.001

47 | 122

958

32630, 309690,
3oboM0bols 3obols
30O GO

@)©30, 3030, 3B,

22|28

2.8 0.001

0.003

0.001

52 | 138

1079 | 100

30639 60349dL Igmeg 603996 FgsMgd0m, 5096036905 G 30bol 0.7dy/c»

(24.14%)-007 3930 8993390 mds. BL30Egbdob FgEo 90339 Mds 509b0Tbgds Tgmbrg

6503m3L, HmIgeog 0.60p/¢ (21.43%)-0m 3gEHos 306039 603MTmsb Jgs6gdom.

23



000l 899(3390Mds 30039¢ 609)dd00.25p/c0 (8.2%)-00 509053Hgds Tgmbrg

609 ab.

1.

3336900

99b396M0896GHOL  BoMYGdTO,  BOMWMAOMMO©  SJGHOMOO  Bogmmgdom
9000 939656090 by gm0 EdBIEIOVIEO sOMTSEH0DYIMWwO
©306Mm900L B0B03MM-JodomEmo 356589@M00 FgqLlsdsdgds Lodsm3zgwml
90536000l #524  oqbowgdom  (BH9dbozmeo  MgawsdgbBHo ®30bol
PoBmgdol  fgbolbs o 6935 Mmo  3OMEILYdOL  doborgdols o
6030009690900L  25bLoDBEZOOL  Tgbobgd) oEgboe TmmMbmzbgdl. o3
5Q3BEGHMOOL  33¢g30LsmM30L  FgMBgmEo  bgowgmwol  dsdmygbgdol
90Ds6d9)mbormdsls Qo 396L399GH0MEMdsls NOIQTIAY, Tk oJgtely o)
©30b6mgdols o gm®dbolbgero  HomdmAmdol  Lbgs  se3m3mey®o
LolidgEgdol 0bELEBHMOsT0.

3900060l 3MboiodswodgBHol bmg.  bmGomlbs s  LaBbgMol
916030350 B EHoL Lmg. Lbgo@GMm®mol GHgMHoGMmM0sHg 39eMo© dMmbsmO
39dMbml  2563000560900L 36033693569l BodBHmMo  3arobggds
605530l B0H03MEM/Jodomo ™M30L909d0, boswogol pH, 34dmlols
90b9Mo Mo bo3m09Md0L 899(33900Mds, 5309139 30O 3060HMDYBO
5 308LMmIgG®M0Mwo dMbs(39d900. 53 FoM9IMYDIMS JODMIEOMDS 0335
93960l doge  Fomdo  b0ogm0gMHGdIMs  MOMPIbMOMOZ0  IYMHM3Z9O0L
3obLbge390mM  LYEOLSML.  Fombgszs®  BmMomls s bbgodmMob
A9M0GHMO0900L 25635390 MdOLS, 39Ms© IMDBIOO  3rETMbeml
13913900L5 s B9LZMOJdOL JodoMTs 33009358 583965 B0 3MOJGH0IMIS®
96»MB506MH0 B0MEMYO0MOHO VOMYOMEGDS.

B3ab Boge  Jgufogerowo  3MdMbmlogsb  ©sdbBsIdo  Bodmdo
boLOsMEYDdS BoliosAMZbM sOMT>BH0m, F3bsMOLIMZ0L ITSHILOIMYdJO
LgbLMmOHMo M30L909%0m @S 35MHImbomws  gMHfydol 306MmTsLoEol
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X0IMEO  9OMAsBHL,  Mog  Igbodegdgels  bol  dol  499mygbgdsls
30MAo3H0BgdMwo  Lolidgergdol  HoMdmgdsdo.  Loewdol  45dmygbgdoo
©53bo@gdm bodMddo ©MB0boMgdl d39bsMgMEo  bywgmEolsm3zol
535bsB0sMYdgo 399Mm369M0 M30L9d9d0.

. 330930L  }MRwgddo  ©dBs©gdgmo  bodxmdqgdol  gmbdszomco
56036 qd0L Jgbog3oligdesq, Bodo®mqdreo 0dbs 539bmerm&o bsgMHmgdol
33w935.b5s3  EObEYBy, MMI Logmb@HMmwm 60ddmsb Fgsmgdom,
390352900 MH5MEIbMdOMss  [oMmBmygbowo sbodbm  bsghomms
XAINBO, 53 SLGHMOIOL  25dmygbgdero  0byMmg0gbEHJdol 03060l
00MWMA0NM5©  5JBHoM0  Bsghmgdom  25d0EMYdoLom30L,  FomOo
3990y9g6900l 80Bs6TgfimbomdsLs.

- Bogedgdwo  33wgzob  Logdzgwdy  3slggboo:  3Edgbmb
330mF9dbmwmyommo  3Mm3gbgdol  aodmygbgds  bgwl  Jgmfiymol
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3990mf3999e  bbgo@olbgs s9350gdsms MOL3IOL, 53539 EOML AsBMPOL
LOREO© sLYJIGOOL LGB,

. @dMOSGHMOOM  339390Dg  ©IYMHbmdom  saobs  H™I,
996396008963 0LOL  FgEBgmwo bowoms ©s d3gbsmgmwo by gmwom
©53D5©JOMwo OHMAMOE SOMIdGH0DBIOMEo ¥306Mmgdo, oly B HBTYdO
90@Mbo 505D 505305bol K BIMMIEMIOLMZOL  LObIMYIOEOM
6030096909000 (B9bmMGHo s BobgMswmEmo bsghmgdom). 3gbmemMo
6030009690900, dOMEWMROMMHO 5JEHOMOMDOEID 25dMIE0bsGYy, MEYBOBAL
0393L dom0 35369 393 960LsYsb. Fglsdsdolog, 9Judgem0dgb@ol oty gddo

090993953900 09393G )OS ©d  3ddMmYygbgdmeo  Igom@gdo  0dwg3s
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Resume

Of Marine Demetrashvili PhD thesis: Research and use of some herbaceous plants
growing in Georgia in the production of functional alcoholic beverages

The significant challenge of the agro-food sector of Georgia is the development of rural
and agricultural industry based on the modern technologies.

In the context of global warming and rapid population growth, according to the World
Bank and the United Nations, it is important to develop new models based on the
development of the country's agri-food sector policy. The goal of policy is elaborated
by GTU Faculty of Agricultural Sciences and Biosystems Engineering.

One of the directions of the research studies of the Department of Food Technologies
of GTU is the development of new technologies and providing recommendations for
the production of alcoholic and non-alcoholic beverages, as well as the improvement
and of their assortment using ecologically clean and safe plants by utilizing wild-grown
and cultivated species in Georgia, and improving the range of assortments. The
production of ecologically clean, safe, balanced food with plant ingredients - a necessary
prerequisite for the dramatic refinement of human life, health and well-being and
protection against various diseases.

Taking into account the diversity of natural-climatic conditions of Georgia, which is
due to the existence of different zones of industrial specialization and different types of
soil, we selected village Skhvitori of Sachkhere municipality and the village Norio of
Gardabani municipality for the research. And respectively, we observed the annual and
perennial root systems of wild-growing Kulmukho (/nu/a helenium).

We studied the dynamics of the accumulation of extracts, inulin and essential oils in
the plant, taking into account the age, season and location. Quantitative values of inulin
in kulmukho root were determined by spectrometric method. We experimentally
defined the quantitative values of essential oils in all samples; As a result of the
experiment we got a liquid type product, with a substance of fatty consistency and
characterized with greenish-emerald color.
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We studied the physico-chemical analysis of Skhvitori and Norio soils. The most
important factors for a plant development are the physical/chemical properties of the
soil, the pH of the soil, the content of humus and minerals, as well as climatic conditions
and hypsometric data. The combination of these circumstances gives the difference in
the quantitative accumulation of substances in the the plant. Despite the differences
between the Norio and Skhvitori areas, chemical studies of wild-grown kulmukho roots
have shown their biological stance.

In modern medicine, phytotherapy and partial drug therapy are based on the use of
herbal remedies. Particular importance is given to the plants that are known as
biologically active additives. These non-specific active plants in the human body cause
an increase in overall tonus, stimulate metabolism, etc.

In the contemporary scientific literature, wine is increasingly considered as a functional
food with biologically active substances, including phenolic compounds, vitamins,
organic acids, amino acids which play an substantial role in assessing the product’s
quality.

According to the regulatory documentation of the field, it is permitted to make
aromatized wines by using plant raw materials and wine together.

In the agro-ecological environment of Imereti, the fruits of naturally growing
herbaceous plants and fruits and berries are characterized by high biological substances.
They are an important natural source of antioxidants, essential amino acids, micro- and
macronutrients. As part of the study, the following raw materials were used to make
flavored wines: black herb (Leonurus cardiaca), barambo (Melissa officinalis), krazana
(Hypericum perforatum), hawthorn (Crataegus), elecampane (/nula helenium), acorus,
dogwood (Cornus), brambles (Rubus plicatus), plum (prunus domestica), currant
(Ribes), kiwi, common fig (ficus carica) and sea buckthorns (Hippophae).

The use of spirits of red and white grapes like Tsitska, Tsolikouri, Dzelshavi, Saperavi,
Pinot and Rkatsiteli, which are widespread in Georgia have shown the best taste,
pleasant aroma for the production of new aromatized drinks. In said beverages, the
content of micronutrients is expanded within the limits set for the composition of wine,
compared to the corresponding control samples. The results of the laboratory research
have shown that their consumption will help to meet the daily requirement of
micronutrients for the human body.

To evaluate the functional purpose of the samples prepared as part of the study, we
conducted a research of phenolic compounds. In the study samples we also determined
the quantitative content of such strong antioxidants of phenolic nature as trans- and
cis-resveratrols, quercetin and myricetin. White and red aromatized wines made using
herbal ingredients support the human body with studied elements and phenolic
compounds - they help to regulate metabolism, increase immunity and vitality, reduce
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diseases, unwanted stresses and sensations, calm the general nervous system, and
positively influence the health and well-being.

In addition to all the positive aspects listed above, the study will promote the
multiplication of prophylactic-curative, genetic resources and the conservation of
biodiversity of aromatic and other unique species.
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