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Abstract

In food and processing industry raw material presents the decisive factor of a
product’s quantitative and qualitative development. Accordingly, the utilization of the
secondary raw materials is an important issue in every wine producing country.

As is known, the processing of a ton of grapes gives a by-product raw material from
which, by way of complex treatment, one can derive several hundred US dollar worth of
ethyl alcohol, anent essential oil, grape oil, wine stone acid, tannin, eno-paints, furfural,
yeast, and a lot more costly products.

The aim of this work is to investigate the oil extracting process from the variety of
grape stones by making use of various organic solvents and applying the yielded results to
the machine-processing of the industrial manufacturing of the product. To realize the
above-mentioned aims I have solved the following scientific problems:

- the influence of organic extractor solvents and of the methods of extraction and
the physical, chemical and mechanical properties of the extractive raw material
on the quantitative and qualitative contents of the grape-stone oil;

- planning, realization and optimization of the grape-stone oil extraction industrial
experiments;

- developing machine-provided technological schemes of technological processes
and regimes of the grape-oil production;

- working out means and methods of controlling of physical and chemical properties of
manufactured grape-oil.

- I have shown that the grape stone presents precious secondary raw material and its
complex treatment for the purpose of the complete extraction of all possible useful
components and rational consumption of its remains, and expanding the assortments, is a
way of augmenting of the productivity of the field.

I have determined experimentally the regimes of preparing the grape stone for
extraction, the methods of drying, its hydro-thermal treatment, crushing, and husking
through roller for the purpose of obtaining leaf-like extractive mass.

Laboratory research allowed establishing chief factors and the levels and intervals of
variations effecting on the output of the oil taken out from the grape stone scrape. I have
determined the optimization parameters of the oil extracting process: namely, I have
adopted the output, kg/ton, of the oil from the unit of the extractive raw material as the
chief optimization parameter of the extraction process.

The second criterion of optimization has been accepted according to the complete
enrgy expenditure on the oil production from the unit mass (extraction, recooperation of
the solvent, USD / ton, ( cost of energy expenditure amounts 0.1 dollar for 1 kw/h). The
third economic criterium for manufacturing is the costprice of the electroenergy as the
cost of the real enrgy, expressed as dollar/kg, spent for the production of the unit target
product (i.e. oil).

The laboratory experiment results permitted to determine the nature and scale of a set
of factors effecting on the criteria of grape-stone scrape extracting process optimization.
Among these factors are extraction duration and temperature, mass proportion between
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extragent and raw material, vibration frequency, amplitude and periodicity of the
extractive mass (extragent, grape-stone) in the extractor.

The four-factor matrix of the central compositional rotatable planning has been
realized and the adequate regression equations for computation of optimization
parameters have been adopted. I have also carried out graphic analysis of single-measured
cessation of the surface resonance and of the double effects and mapped out the strategy
for directing the extraction in the optimal regime.

I have solved the compromising task of optimization of the technological process for
extraction of oil from grape stone scrape and adopted optimal meanings for the maximum
output of the oil under the conditions of the fixed expenditure on electro energy:
extraction temperature 75 — 80 C° ; extracting time 120 — 125 min; mass proportion
“extragent/grape-stone” 9.5 - 10 1/kg; vibration frequency (amplitude 1mm) 4-5 sec! In
case of carrying out the extraction according to this very regime the natural output of the
oil from the red grape stone is about 180 -182 kg/ton. Complete electro energy
expenditure on one ton red grape stone scrape is 182 -183 USD/ton; and the cost price of
electro energy for oil production is 1.00 -1.05 USD/kg; analogous parameters for the
white grape stone amounts correspondingly: 154-157 kg/ton, 181-182 USD/ton and 1.20-
1.25 USD/kg.

I have worked out a technological scheme for oil extraction from the grape stone
scrapes with corresponding apparatus furnishing, which considers separation and
refinement (decontamination) of the grape stone cake from 10-12% humidity grape stone
scrape with organic solvent under the condition of pulsing resonance, deriving dry cake,
distilling the extract, oil filtration and (assortment)bottling. I have also settled the
controlling meanings and means of factors and parameters during the production
process.

I have stated optimal conditions and methods for refining of the remaining extragent
from the extracted grape stone cake which grants the complete distillation of the solvent,
on one hand, and the minimal worsening of the cake quality. These are: on the first step,
cake vibration in the extractor with a velocity of 22.2 sec. -1 frequency and 2.45amplitude
during 5 minutes.

Calculations show that under the optimal conditions after five-minute vibration the
quantity of the solvent residue of the cake in the extractor is not more than 100-120
ml/kg. On the second step, the final distillation (refinement) and seeping of the extragent
into the extractor is achieved by making use of the 100- 120 degree C vapor head.

I have studied chemical and physical properties of the grape stone oil and its fat and
acid contents. I have also shown that according to the given parameters there is only a
little difference between the oils derived either from white or red grape stones and
correspond with the high quality vegetable oils traditionally used in food products.

All these offer us an opportunity to make use of the grape stone extract oil in cosmetic
and in functional food products.

According to my best of knowledge of the specialist literature the researches I have
done and discussed in this paper is the first in the field.
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5393906989905 500 d0MEMYOME I60F6MWdILMB. W oEIMGHIOHWO
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8mbs39d900L  sbsgroBo  9B39690L, GMI  ffodfe FgoEsgl Bobomemaom®o
5JBHoMOMIOLS @S 3390000  Q0MJOMdoL Bl BogOmgdL.  Joom
39693903690056  w030©gd0, 0gdo, bsbIoMfywrgdo, 30EHsd0bmMo o
dobgMomemo  3083egdugdo,  GHobobo, ™mEmYBMEo  Bgog900 s  Lbgs.
39390 Bsgmmgdol Mom©abmdMogo 99agbowmds  dgMygmdl BsMomnm
©0535BMbTo O sTIMI0YOIM0S FMOZOE BogEHMMHDY, 8500 GOl ymE®Abol
X009, ©3Bsgdol  306MHMdYILS @S bogmxpol  Ijoxgmdol  bseobbby.
50b0dbMEo  256M98mgds  golismgzaoliobgdgwos  Fodfhol  gosdmdsggdol
d96MBg30Ls 5 B0BEMIMO30 30MYJ300L SLMEMEH0TIBEHOL FoBLEBOZMOLL.
ym6m3dbob Hodfol Jodom@mo dgygbomds dm3gdemos 3b6M.2-3o.

gb®owo 2

496 dbol fodfob Jodormemo dgwaqbowmds Lbgsslibgs wro@g®mos@m®mo

Pgotrels obgzom

Jod0MHo 999bowmds 0 3YO5EGHIOHI0 fyotrm

2] [5] [6] [9] [7]
dolMo Howo,%
- Pgoo - 9-20 6,5-8,0 - 25-50
- 030900 10-15 15-20 14-15,7 6-20 8-15
- 30900 10-14 10-14 16,5-17,8 10-14
-30g0bgdoMH0EYO0 35-45 35-45 25-26 21,5-42 30-

99

- Bo3960 (5.0.6) 1-3,5 1-3,5 2,5-3 1,5-3,5 1-5
- 80000030 bsgMomgdo 5-7 5-7 6,7-7,3 5-7 2-8
-565 5BMGHoLdgd339wo 9.6. | 25-30 - - 31,5-46
-5Bm@obdgdE39wo - - - - 6
BogHmgdo

fodhol odabsbosmgdgwo ™s30L90MMgdss Bsldo ggbmmMo bsgMomgdol
95050 (8-9 %-80g) 9993339 ™S, MMAYd03 HoMIMPb0E0 561056 Eodsw
5 350530 IMH0 Bogmmgdom. dompsb doMomsos Hsbobgdo (7 %-
dg) ©d> ogbobgdo (28 %-0)), G™Iwgdoog HoMImoybab FBobgmew

3OMEJAHIOL 339006 @O BMTo3933o  8MYH39wMdgd0LEmZ0L.
000008530 6030009Mgd900L 89950096 Md580 9056 doMmBEszMbmogdo,
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090035 35@9J0bo, dom35@E9dobo, 9303539Jobgows@o, 93035@9dobo,
39%9J0bomo@o s Lbbgs.
gm6edbolb  Hodfolb  odogdols 3b00m3563553M0  Jgpa9bowmds
bobosmgds X gM0 (3b0dMmzsbo T593900L Fowowro 999339 Mdom(80 %-bg
393)0), O®MIGEmogobs3 M30MsGIbo© F9oEegl  3MWoX I , obmeols s
cmengobob, 3b0o0mgsb 9503906 [2, 8-10, 11-13] . Fodfol wodogdol
3b00m3560553900  8909b0¢0Mds, OEIOSGHMOHIEO 9dmbs3999d0L
dobgzom, dm3gdmwos 3b6.3-do.
gb®owo 3
g4o96dbol fodfob ¢o3ogdol 3bodmgsbdsgezm®o 99agbowmds (xsdmemol %)

3b0dm3560 0553900 0&9IM5GIOIO HyseHrm

[2] [5] [6] [10]
Boxg®o, doon 11,4-12,3 10,4-24,8 - 9,0-16,0
dm6ob
C14-0 3390 1,6-1,7 - 339400
(@o6olBHobols)
C16-0 6,7-7,6 5,0-13,1 6,0-22,0 4,0-11,0
(3oendoEobols)
C18-0 (LBgocobols) 4,7 3,8-10,0 1,0-8,0 2,5-5,0
%9600, 3500 Mol 81,4-97,7 68,4-95,7 80,0-89,0
C18-1 (mqgobols) 19,2-25,3 12,3-24,3 8,0-40,0 12,0-33,0
C18-2 (wobmenols) 61,4-68,6 55,5-70,6 48,0-75,0 45,0-72,0
C18-3 0,8-3,8 0,6-0,8 - 2,0-8¢09
(@obmagbobs)

3b00m3z5605993900  Igagbowmdom  gm@dbols  Bgmo  Tgglodsdgds
AG®50030MEs© 153390  360HMYJBHJdTdo  259mYygbgden  FoLsEbsMolbmgob
939bsMgmE BgmgdL, BHMYMOYd0EsS IBILIBOMOL, Bgmolbowrols, bLodobwol
D9900.  LBoghmMmE  FoPoO  3MWOVIXIOMOOL  godm  gmE@dIbol  bgomo

396939036905 b5fomdMH0g IO Mds© Bgmgdl [14].
6563969005 gm©Mdbol Bgmol sgdomo dmddggds oMg s TFoas 3sbol
Log3oOlL 9303 Jobs30sbg  [15].  3.0.5MO0TMIMOMZHT  49FMOIZ0S
gymedbol  Bgomol  33950fomBmddbol  3Hgd3geedes s 9JMMEOEO
60300096090900. ©YIBOW0s, M 3350 [ocBmddbol 3Hgd3geo@wes (175-
230) °C 85693305, bmwm Mmoo bogMmgdols 9993390 mds 99op9blL
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0,49 %-U. gLodsdolo, ym®Abol bBgml 59d3L, Lbgs I3gbsegmer Bgmgdmsb
3905M900m, 5JOMWOE0 BgMmgdol Y4z9wsHy odswo Fgd3E39emds. vy
3930035¢0Ljobgdm 03 FodBL, OMI  oOmeoo  BogMomgdo  Bgomgddo
390290056, 0MH0mMs©o@, fgeols s 530LBsE0 3bB0TM3zs60 553900L5yb,
beenm gl 939653690900 5930609096 33590l Fotdmdabol 3H9d39Mo@Ewemsls
35003900l daMo@EMdLL, 3bswo bgds ymdbol Bgmol M30MoEglmds Lbgs
939bsMgmE Bgmgdmsb dgsmgdom [16].

gmedbol (odholb goBommmyomEs odBHomcmo bsghmgdo dgodargds
©3YMm, 306MHMBOMOQE, 30OMBOWNO S  30OMBMOME  bygMHNYOS.
3065056  d930Lfogwom  ymMmdbol  o030gdL  ©> dsmo  Fo®ydol
A9dbmmmyon® 36MHm3gLbgdl, Bzgbo 0bGHIMgLOL LBIOMTos I0EOHMBMIMWO
Boghmgdo,  GMIWgdLeg 396933690056  3bodblboso  30@Es30bgdo,
R0EGMLEGHIOMEI00, BMLBIEGH0Yd0, BobJomfjgodsgdo s bbgs. g3zgms 9b
B59mm0 godmoygmas HodHol 350s8w9d53900L0L y9mAboL Bgomsb ghHmo.

OMaMO3 3b™doE0s ROGHMLEGHIOMEIO0 bob050Yd0H
303mgmgliGgmobgdomemo  dmddggdom bmwm gm@dbol bgomo 8gogsegl,
LodMom, 0,13 % goE™LEGIOMMIIL, OHMIJms JoMOMIEO 3md3Mmbgb@E0s
B-Lo@mbBghmeo, M5  ©sdsbsliosmgdgmos  9339696M9Mmo  Bgomgdol
w3653 gbmdoLOM30L. BEGHIMMMGdOL 3m33mbybEMMo 899;339emds gmedbol
Bgodo LsdMsEm@ SbYMos: 395839LEgMMmEo - 0,013 %, LE0dLGHIMMMo -
0,022 %, bLoGmbEghmeo -0,095 % [2]

LAHYOMEGOMD  SberMml, M30L9dgd0Ms s  JodomEo  LEGHOYIGHMMom,
o656 4-0900LGHIOMd0 ©S BHM0GHIMO390Mwo B3oMEJd0, MHMIGOO3
§om8mo9696 939b656MgMeo Bgmgdol 2omliadbagzo BMsdool 3md3mbgbEgol.
4o963dbob ©gmdo 50dmbgboeros 0,01 % &Ho@gM3gbremo LdoMOEo [2].

AM30x8IOMMgdo  (30¢s30bo  E), Omambs  3bmdowos, 50580560l
M65600dd0 5O LobmgHBoMmGds. oo  Foegdol  JoMHOMIO  FYsOHMH
bbgoolbgs  (3b0dgdo s dsm dmGol  dggbstgmwo bgmado. 306506
AM3MBIOMEGIL  Lobgmdols dobgzom  9dzm  Lbgsolibgs  30@930bM0
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593HoMmMds, 36003690mzsb0s 9396 Bgmgddo G5  BoEGHm  Fomo
X9076M0  099(33000Mds, 909890  Fomo  baMolbmdMmogo  J9ygbomdsg.
Y439wsDg 0o 3033060 SJGHOMOMBOM 45dM0MBI3s a-GHMIMBIOHMO.
WOoBIMSGHMOMIwo  dmbs3999000  BHM3MBIOMEgdol LogMomm  F99;339w0mdS
496 dbol Dgomdo 99o9bL Lydmscnme 200 3p/%-b s 59 dmbszgdoom ol ghom
6036 bgs  Lmoml, FbgbdboMolbs s  Lodobol  Bgmgdmsb s
9600936903650 509353905 Dgomolbool HBgomb.

Bobdomfiyocdsgdo 93gbsegmero Bgmgdols 396906030 3md3MbgbEgd0s.
ymedbolb  bgmdo  dgobodbgdos 1335¢9bol  SMLgdMds  43boI3zbgw™
509bmdom - 0,07 %. gm@dbols bgomo sbg3g 930609 MoMm©gbmdom dgo353L
mbymmodogdl - 1,0 %-00g. gb 2903399 fhows  9360690L ol
50M@MPONO  g3pligemdsl,  Fog™sd  3600369wm3zbs 953090l
5830b65300L5 S IBMPMMHEO0L 3MME9LYdL, s1g3g FodmMoisbogl  bywwo
bgool  Jgbobgols s  BooBs30ol @OML  30MSES30Mo  bogngdols
§o8mdabsl [1, 8].

1.2.3. gm®dbob fodfols domgdol bgGbgdo

gm©dbol  fodfol Fomdmgdol LsdMghzgerm  byowgmel  dgmz06gmdols
Bs®Babgd0 oMo gbl FoFol ULobom, GMIgwoi mogol dbGO3 Tgygds
g4o9edbols  9oM3E3wol  3960Losb  (43-45 %), (odfologob (24-26 %) o
309OG0Logsb  (22-32  %).  sbErodomgdmo  FoFob  gobdslibgeggdge
0530U9099M90sL FoMTMobL ol oo FHgbosbmds (60 %-bg dg@0), M3
56 0dwg3zs doLo  QoBdsggds Tgbobgzols @s  GHEMbL3MOEH0MmYdOL
Lo3Mogdsl. 98 MM 0b6@gbLoMEs©  J0dEObsGMOL 00mJ0domMo
36MHm3qLgo0, MOLsE 80394s35MH™  030Id0LS S FBgbmMo  bogHmgdol
B0MEMP0HO FoLgEmdol 9339006 993009059 [17-19].
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y4m6dbols F530sb fodfol godmygmas s dolo Imdbowgds dgdymdo
390053853900L5m30L oMM gdL gm@Ibols o358 dsg909e LoHo®dmgddo -
©3060L Jombbgddo.

©@0@IOGHMM5d0  s0hghowos  FoFosb  fodhol  godmygmauol  méo
A99bmmaom@mo doyamds. 3060390 dgMmEO, MHMIGEsg 36ogdGH03NWOo
950D gds  33m35 3mbE LodFmms 39969080, 00035¢0lLHobgdl  T9dgy
&996memaome 36mEgLgdL: Hobolifs® gduB®ms30Mgdmwo FoFob dgdsbozm®o
39909mgds 369396 (bgbgddo, FoFol MM, oddMswro FsFosb fodfhol
dmEogds, fodhol 80bs6mn3900LLYb  QoBMOZ0LIBWGDs,  ITBILMYdS O
d9b5bgs. BgmMg 9gmEO, GMIJoE M30MsGJLO© 93MM3sLs s $89MH03530
39900996905, 00035¢0bfobgdl sbscrmaom®o  Egdbmwmyom@mo m3gemozogdols
d9LEOMEgdLL, FogMsd Lbgs 96d0dYzeMdom: ymmdbol FoFol dgdsbozmGo
399909 gds, bgowmo F530sb Hodfols dmazowgds, fodhobs s bo®Bybo FoFol
BOW-39e039 FMMBS, Fo3[ob 5303909, BLMYdS s Jgbobgs [20].

d9mm9 bgebo Lodwmogdsl 0dwrg3s 30300M™ YYROM Joseo bsGolbols
fodho, G55 498mobs@gds F530sb bgoewo Fodfol gsdmygmaols s dgdymdo
dobio 3oen3g dMM™d0L 39mglio Jglsdegdermdgdoo [21].

gm6edbol  FoFol ™3gMo@Govicmo dOHMdoL d9mdegdermdols d9dmbggzsdo
FoFob 50539096  dgBHMbOL  MOIM-dEMEJdT0, Loss ol L3MBEBMMo©
OEIVEJOS S 3mbLYMH30MHYds AsdMYMBowo B3oMEGHOLS s BobdoMTgozs
506900l 93w gbom. FoFob 59335600 3mbBLYMHZ306M9ds 2 30l gobdogermdsdo
Podhol odomemo 3ma3egdlols boGolbby go3wgbsls 396 sBIbL, 0d3s ol
196Mmem®0o 659600930l Jobogdo 19339 oMo [22].

13900 353056 HodHol Imgowgds begds 1M3000sdYmBGOHY, HMITId03
Do0mo9696, Mmam®dE  fqlo, ULbgossbbgs  3mbLEMwMJgool  dotiEzerol
©53bs6MHoLbgdge 35645690L. 99000 9B9JGHIM0S MBI Fo@dmgdol

»@9JuH9393)“  LoLEBYIOL  IBsYIMYBO, GMIgEoE  LETMoEGdSL  0dEg3s
3odmggmom odfs 50-60 %-0s60 #H9b0sbodol F530sb. 3080bomgol B.asBMUL
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Lob. 3mo@gdbozm® obbBHoGMEdo s1939 990gdbs sbsermyomMo sbsyseo,
396dm, 3023L-8 sbgobs [23-24].

33000 F530b 25053d53900L5L ol 9JuEBHM30MGBOM KJO godmymanqb
9594690L, 3060859535 BogMMGOLs @S LOWYdSG B03M0gMYdY3L. T9damddo
bgds  Fo3ob  89debogn®o  porigremgds  afigzado  Jdgwgdol 969306
©565YIMGODY @O FOMDs. oMo F530L Fodhol dmzogdsl sbegbgb
303™bgdd0. dmEml SbBMo39090 A9TIMS F53F5U 49699 F0bs6rg39d0Lob,
5x355Mgd9b s 0bsboggb.

FoFol o(ibgbgol gBom oo 3H9gbosbods ©@s09y35690s 50-55 %-0y, Mol
3999953 959696 3945603960 Fomhgamgd Mo FoFol IOHMOS.

39996050 3530056 HodHol godmymas begds, doMHomss, (303wmbyddo:
wWRGem 3dodg BOMJ30s - fodfe 2o8mgymas 89smgdom Aumdmd BGsgdsosl -
4963bob 356U. 59935650 ©FB5©YdIMo Hodfs 9930w 9dws® 99399©Yd0GdS
3oLR53905L Q56939 J0b5693900LoYb.

3299600 35306 odfiol 4s8mdgmBo 535Gl 30bLEGHMMIzowo
bs639Hg00 godmygmazowo Hodhol 93zomg ImEgmwmdgdom FoMdmgdol geor-
9600 doMOoMO©O doBgHBos. MBOM 9RJGHIO0s fodhol godmymas b3zgwo
FoF005b, 059058 58 99dmnb3z935d0 LoFoMm BYds FoFoU 4906358485398 9w0
5ML90M0 39dbMmEMa0MH0 bsbgdols s dgdgdol MHg3mbLEMMI3os.

g4m©dbol fodfiol LsdOMBds©, JoMmOMss©, 09Ygbgdgb MWMMo Godol
LodMMd 65YIMPOL, BTG MS JOM0MO® 5530 M3569d5L FOHMdOL 3Brm3gLdo
Podfol  aoobmMgds  Homdmoagbl, o3 0f393L  dolo  boGolbmdMmogo
doboliosmgdegdol 3609369 ™36 gorgsIglgdsl. yzqwsdy 39ML39dE0MEs©
dooBbggzs  fodfol  TOHMds  59MMIEMMIMY  IOgdo,  MHMIwol  EOMLL3
99L5d9dgE0 03MIob(33WHO 36 399d0L 06@&9bLbogozs3ools
A99396M5GHMMoLb  boggwomgds  fodfol  doger  dmEMErmdsdo.  dGMdS
90900b65Mm9MdL  39bs0MO© @O  AYIMMOEbwos  odfol  sYHOEMdMO30

39IHYM9Ds.

25



fodfol  Lodmemm  2obmxmsgzgds  bgds  Lbgoobbgs  3mbuEGmwmdsool
359605056 1936M5BHMEMGODY. Fowseo Lsfigolo IbsR3056930L godm(5-12 %
90b65693900) 9OMORIOI©O  39BHIMJOom bJoMs 396 bgdbgds  LoFomm
LOLYBMOZ30L boGolbol (s09dgEgbo 3,0 % dobsbrgzgdols) dowfigzs. SLgom
39000b3935d0 8085035396 MOX MO ohHagbol, o3 3ModBH035d0 SOGF vy
bdoMo  bmOEogwEads @ 39059853909 LooMTmL  Fogfmgds
Bogargds bLgnms bgowgmwo - fodfhs, MLsEg 80394sz5MHm gm@dbols Bgmol
Po63mgdol H9bEHsd9wmdol ©o39059¢Y.

90b65693900L5996 goliRM39dMwo Hodhs 0bsbgds B30 Me FHMAMYd0
b 396250 39630090  Bomoglmgddo, Losz 359600l BoMEOMIOMO
A96056mds 70-75 %-Us 56 509053H900.

5935600  (gbgdom  Fgbobmeo  [odfowsb  Bgmol  goBmlbogwrosbmds
bbgo@ollbgs  wo@gcsd Mo figsOmb dobgozom dgeygmdl 13-23 %-ob
RoMRgddo  [25,26].  Joormo  x0dgdol  gm@dbol  fodfobosmzol gl
9mb5399900 LB MLEHIOGO0o.

M6Q56Mmg33H03MMH0 s BoDB03MG-Jodomemo FsB39690wgd0m ymEmAbols
Podfs mbs 53059mn0wgdEgl ™mb@E 18-108-73-0b dmmbmgbgdl. ddGso
Podfol 39gbosbmds o6 mMbs 5¢gds@gdmgl 7,0 %-U, ©9gxgddmdo HosdHol
509bMds - 5,0 %-U, 496939 065693900l Mom©9bmds - 3,0 %-U. 56 50d39ds
50990l 60dbgdo s Lbgs 496989 bbo. 533569 TBIIdMEo Hodfol

d965b30L 350005 1 fgero.

1.2.4. gmdbob odfol gswsdxdsgzgdol bgdbgdo

39653690  smfiergmegddo 0bBHghgbo gm@dbols FoFobs o 3gHdme
fodfolb  B0dsmon  860d36gem3zbs  gooBoMs.  M30MH39wgl  Yym3Erols

30339dles  ©gOEMd©bI6  ymmdbol Bgmls s B3390 Bb3zbowL
3M3d060MHgdMo 1533900L5mM30L. ALY Lowy3bols 90-0560 (ergdosb 30
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ym6dbol  fodfol  gosdmdsggdol  LGmMos  sbowo  B0BsMmErgds
Bodmyoods -  }9bjgombiscrm@o  ©sbodbegdol  Bs3zgdo o
B0MEMPOMSQ 959BH0OO0 ©65d5BHIO0L Fowgds. gl 0bBHYMHguo bs35Mbsbgz300
505 39OGHM  d0mJodomo s 93MEmaomo  Jobgbgdom,  96sdgE
930bm303MM0 BoJBHMMGPPomsE,  MMIWGoo3  sILEGHMEMdI6  Hodhob
3™33wgdbmGo  Lo®AoLYMEO Q93w ds3900L  B0BIBTGHMbOMBL.
3.b.0absGH0M305 Mog30L FOMIgddo 5B39bs, GMI ym®AboL Yot BsMBYbYOL
05305600 9696930390 BsLgMwmdom (5064-7926 3x/33) 99300 FJMESEO
3990my9gbgdolomzol oo 93mbmdozmMmo 3m@HgbiEoswo, Fsa®msd LoFoMmgdgb
Log3mA3W0SD  565EOBL  MBHOWOBS300L  3MB3IMgEHMEo  BHgdbmemaomEo
1gqdol GgemPBg30LSL. 65B39Bd0s, BMD FoF0oU 993 ds39ds Hodhols s Bs33900
1363600l FoLoEgds© 93603 3M530BsbIg)mbow0s, 30650006 Fomo
950D53000 300900 F9ambsegoeo 1990 ool BsLigdoo Fgoygbos 6,8
0569000/3HMbo-l, bmwm  9bgemymsbobstrxgdo  dsom  doLomgds - 6,8
356900/BHmbsls [27]. D.5. 3965T930L Foge  FglermeEngdero  93mbmdozmeo
39962500d909d0 91939  9ILEGHMMYdE  gm@Ibol  FoFol  Lo®IoLgEo
390593539006 JoBIBIgfMmbomdsl.  bsB3gbgdos,  Mmd  fodfosb
3M33wgdbmeo  bgomol,  BMOFMOMEOlLs @S Gobobol  domgds
36008369wmgbs dmdygdosbos, 300069 Fbmem yedbol bBgmol Focmdmgds
[28-29].

gm6dbol {odhol 90s3m8s3900L Tglobgd sMLGOMEO O EHIMHOGIOIX0
9mbs399990L  5b65¢0Bo  230B39690L, GMT BIIMYSE0dS MO  JOMOMSO
9005Mm0¥)e0gds:
- fo3fol 49058853900l Fgo™m©Yo0, MMIWIO0E 0m35obobgdgh dolgsb
30b63963H0MgdmEo Loboom dbmwmE 9goHmo 3m33MmbgbEHOL godmymasls, b
dbmEm© 9600 JoDBbMdM030 30M©YJEHOL JowgdSL;
- gm6dbol fodfol 3ma3egdumeo gosdvds39d0L dgmmegdo.

g4o96dbols fosfhol 3905899853900L 306390 903500079 9ds
Domdmpqbogos, doMOMIOIW, g6Abol bgool, 30900l
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3M6396GHM0MgdMmo gmMIgdol,  3Mb39bEHM0MIdMEo  G9bobgdol 1wdqgby
d0MEWMPONMHS©  9BHoMMo  3mI3mboiEogdol s bbgsms  domgdol
A996mma0mMo s GH9gdbolzmnMo oboswoswqdgdom.

dgmeg  03oMIgdsL 2969336985  gm@Mdbol  bgomol,  gm@dbol
GOwgdol  3mb3gbBH®moMgdmwo  gmMIgdol,  FoGobol,  dMH0OIEsgz0
603009690980l  3mA3EgdiBoE FoEgdol 3H9dbmwmyon® s GgdbozM®
$0obooq09dL.

B396 J3M3mm gobgzobowsgzm ym®dbols Bgmols Foerdmgdol @Hgdbmermyom®
313994l OMYMOE 06030 MMI© ( 3003900 J0ToMMIENgds), 0l
3339dLwEs (G99 08O gds).

1.2.5. gm6dbol Bgmol domgdol msbsdgmmgg damdsMgmds

3OLgdMBdL  d3gbotgheo  Bgmgdol  Ho®mdmgdol  ®sdgbodg  bgGbo.
g49mdbol Byl ©gdMWMdIE OMYmeOE FoFosb, olg dolgsd asdmymgowo
Podfobogeb.  bgdoldogmo  Bgomol  bosGobbol  gobaLsBO3OMgE  doHoMsE
36003900m398L  Ho08moa9bab Lsfyobo bywrgmeols bstobbo s bgomol
domqdol bg®bo [30,31, 39-55].

@sfbgbg3s ©s85¢m (B39 HIHsDY. 9 9gOMm©O J0dEOBIMYMIL Bgmol
0535390000 53bgEgdol 4oM9dg. 3H98396MsEGs AdBOOO (593900l godm
069360350 oG MBL, MdEs 55 0C-U 96 50935390, M3 3MMPYJ300L
bs6mobbbg Moymzoms 96 s0bobgds: slgmo aBom Fowgdmwo HBgmgdo
bob0smYB0SD  godmbod o  SOMASGHOMS O  39IMMO,  BOMEPMYOVIMHSQ
593060 603m09m90900 (3035806900, 3MmEoxgMo 3bodmgzsbo  8g539%0,
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