LBLO3 053Md AM)d5330¢ol LobgEMdol mgesz30L

Lobgerdhogm mMboggMliodgdo

bgwbsHgmol maergdoom

bo dYOHEO05d300

659356930 8mYyz560¢00 FoOHMbgL sbogro ¢gdbmemyomeo
d9LodgOMDGOO

LOLMOLIM FgdbMEPMPO0l MJGHMMOL 535009809M0 boGolbol
9mbo3m390o©

Dodygboero oligMEsgool

933 MM 9gxuxgds@Go

Y530
2019



BodMBom LI gdmeEos LLO3 053Mmd AMqd5d30ol  Labgermdol
0930l Labgerdfogm mboggdlodgBol Lbmgwols dgmmbymdolbs @
Jodoob 9356 Eod9bEdo

L5993D0gHMbgdd03569wgdo: bobm g39m3bodzowo
3905 VM E0Iz00

89935b9degdo  (H9396%9b6(HJ00): wows fogwrsr®o
5300 bobv)s

(335 89PYOS —---- ool - - Lossm by

LLO3 053M0  3Mg05330¢0l LobgEMdOL ™MgEsgol Lobgwdfoxzm MbogzgdLo@gdo
33O 3936096090500 B93MWEHIGOL  LooLYOEHIE0M 3Mmegaool Lbmdsby:
3063760 ----- 3OO0 EGHMM0S -----

o535 M0: LyJoMMZgWM, MYEs30, 2200

SO 0 b0 Lo oL dmBs N 1
‘IO YOO39 GO )
Gge: 4995 250 27 24 01

OoLYOES300L 453bMds G90dEgds MGEez30L Lobgdhozm MboggdLoEgEoL
d0dE0M™93530 s 390-339MBY: http://tesau.edu.ge

LoOLIOEIEOM LYdFMU bffogerwyero dogsbo -


http://tesau.edu.ge/

LsoligMEozom bsddmaols Bmgso abILosmYds
”qdol S 5. Lodosmo mdo ab 000 OMAMO3 SOMGOHOAND 0, oL bmGHo
J JOD J 30 3039 M3 ¥v I J ‘J34M™Y

Dom0MImdoL  x0d900L  FM35¢RgMM36900L,  MMAMMO3ss:  FoMmbyg, 3509Mbg, dgeom,
953930, HOLEobyo s b3S, YL JoMM3gE GbMEIMAMs YMIMHOMYds A5BLS3MNMYGOIEO
MO356me933H03M00  8mbs3gdgdols s 1bsd3MMbsM-33900000 VOMYIMGdJOOL  dJmbg
5QR0MMdM0305 5 MEbmMOTs x0dqgdds d003ymMm. 30bmgdol  dowoer  LHI3MEBsEM-
350w IJGH03MO »309090Ln30 500 56GH0MJLOBEGHWMMO  3mEHI6E0swo ABLsBMIM3L,
Gdgeroi 0306mo ggbmeMo bogHmgdol 990339wrmdsBYs ©IM3Z0YOIO

956mby  AbMxomdo  3m3MEsOHMwo  BOBAMwo  gmmdbol  xo0dos, Gdgeos
Lodomggermdo 99-19 Lomzmbgdo 0dbs 9gdm@Esboero. 3535 Fglobodbogo obstrs Jotorryem
90{5%9, 339, MBS 5006036MU, H™MI 93MM3Mo G030l 3060l goMs, Lbgs 353 gamMools
30600 Lofo®mdmm FslidEsd00 sTDBYOL, OMPMMO(359: (3dM0ss, Bdbbs, 990oaMgd O,
J393600L, SOMTsGHwo, - 39bgmol  GHYMoEMM0sDY gsdgbgdMwo  FoMmMbgLoysb dgmig

159937960 JoOM39w0 GBMEMYd0 (1930 9bsE0L 56 Sdw930b9b.

50009650, 3dBOEG Lo30mbo® YL LodsMM3gMb BHIMOGHMMOsBY F93M3EILIIMEO
956MbgLoY90, 930MM3MEOL oMo, b3, goblbgsgzgdmwo o030l 0306mgdol Ho®mdmgds o
9500, 999¢g00LR39M5, 35FO0PM YOS RGBMEMMO BogPHmgdoo.

330930l GoBbL HoMImopqbos Jsbgmols Mgaombol Bogs®gmeols d939bsbgmdols bmbsdo
30335605 ,879b3sb 350b6L X MGOIR 0L 3MM3bo BHYMHOGMM0sDY 35896900 33O
RObYMo 0gmemo gmmdbols xodol Jommbgls sboeo @gdbmemyormMo dglsdwgdarmdols
399m3gbs: oligsb ®58gbodg 1393090 3060l ITBHYdS, MMYMMOEsS: 1. 3JMOSWS
0306  dmmnwmo  Igom©om;  2.%5630:09md0LIM30L  BsbeMgdwm  60ogmogMgdgdom
399000M9do F99546M90w90 3060900 s 3. 3obm@oHgloo sYgbgdmwro J§393M0OL W306M;
595056, B3B396980 ymazowoym Gs6r™bgl y®Abol fodHob, Hmym®m s dgm®mso bgowgmwob,
530Mbs MM g98mygbgdol ybgdo.

@©3LOBYE0 FoBBOL JoBLEbMMEFOWYds© boFoMm 0gm 9dgyao 58mEsbgdol Jgbcryemgds: 1.

BoggoMgmedo dmjgwero Fommbaliogsb 30510 329MH0 dMMEMEMO FJNMPO® 3JM0SEs 3060l

©53D50905; TBHYOMO 30608 JOMOMSPO J0BoMmO 356539BHMYOOLS O SOMTSEEO

3033mbgbEGH9d0L  2obloBM3MS s MMRBMWG3BH03MNOO Tgxnolgds; 2. FoMmbgl gmEmAbols

Lb3o0sb3s 39g60396 Lodfoygdo A9w)dsz9dvo yrMdbol fodfol LaoMmE0sbo baggbgdol

©53H5Y0; FomT0 X58MOO BIBMEMOHO b5gMHYIOLS S DMPOIMHO BGH0MJLOIBEHWMGO

6030096M9d0L 9993390 MdOL  2oBLOBW3M; 3. FoMmOMbgLogsb 3wslogmmo s  Hodfol



09050099690  3m33Mmb96@Jd0m 2590EMOMEO FgBsaM9gdIEo 306MgdOL ITBIWIOY;
350030 doMHomso JodoMo 3m33mbgbEJd0L, 51939, BIBMEMGO bsgOMIdOL, MmEYI6Mwo
9593900,  96GH0MJLOIBEGHMOO  bogMmgdol  F99(339MdOL  goblbwzMs;  W30bmgdols
MM356mg33H03MMo  JgBolgds; 4. FoMmEOmbgliogsh  30bMMo  figoo  J393M0L 03060l
©53H5Y0s; oo JodoMo dsB39698¢9d0l oAIBs S MMYBMEg3E03MMO Tgxolgds; 5.
356MMbglogsb BgbMmEMGmo BogMmMgdom 25O MEO sboeo Fgdog™Mgdryeo bslidgerol
©53H5900L B9gdbmermyools 9939853905

393509Meo Losberg. b5dO™IoL 9Ju3gMH0dIbE N Bofowls sbersgl Msdwgbodg dgsbogwero
Loobarg: B39b d0gc 30639 0dbs @igbowo 3sbgmBo, bsxsdgmmol dg3965bgmdol
90360MmBMbsdo 25396900 sMmbgl }x0dol y9Mdbolisgsh dmmerm@mo dgmmoo (3gMHosws
03060l odBogdol Jglodwgdermds; B396 dogH 306M39wo 0dbs dglfsgwrowo  0ds39
§o00Mdmodol oermbgl  ymMdbol fodhol  Tgbodegdermds d9dsa®mgdeo  0306mgdols
0o0mMmgdsdo  2odmloyggbgds o F9dsaMadeo 03060l  dOMEMYOWMEMS®  SIEH0IMO
6030096939000 25L5800MYdIWS; B396 Foge 306M39ws© 0dbs OYIBOWO Bogs®gmwols
29096900 GomEMbglogeb MMM 3slogmmo,  oly  Fsmoebo®olbosbo,
X 963O9gMmdOLINZOL  LolaMaqdwm 503009939000  39FO0MGOIMWo  T9dogMgdIero
0306930l oLdBHYOIWSE  Fodmygbgdols Fgliodegdermds; F98w9ds3s s IFBHIOGELS
3obgmdo 93039900 FoMmEMBYLLRsD  BOMEOMAO0MMI©  9dBH0MO  603m0gMgdgdOm
3000, sboero 99353090490 0306M ,,35335L0MbOL* ITBIYdOL F9dbmermyos;
659M@AoL 365gE03Mmo 360d36gemds dBsMgmdl 03580, GMA: dsLdo ImE3gdmwos ol
&9gbmwmyomeo Lgqd900, I gI0MS(3 d9L5dEgd9gE0s Lodomnggemdo
06@®M300909wo s BogsMgmedo 493M3)wdMEo  BMsbamo JoMmbgl xodol
g4o96m3boligob Fo0dmgdsdo osdHBs@gl dseeglio baMobbol 3d@osms 030bm dmmerwm&o
3900MPOM S BOMMYOMEMS® 5dEH0MO 503000969d90000 IO FdsaMm9dEo ©306m
»3933900Mb0%;

B53MM30 0deg3s gOHmAZ356 193mTJboE0SL, FoMrEMmbgl ymMAbol gosdr)dsgzgdol bo®Bybo
Fo3obogob g59m 351393900 Hodfol H9bE0gMms odmygbgdobosmazols;
336MHMd5305.L5393609MHM-330 93010 LM Tomgdol 999900 Ym3gwheroM®s©
(2015-2016-2017 0.9.) Do6m9a0b90m©s 05300 3M905930¢0l Lobgwmdols
09530l Lobgardfogm mb0o39OLoGgGHOL R YONOIYIGE 39360969050

BOZN@AHIOL 39bLIbOWZgwa© s FYLogsbgdes.



3190¢035305. OLYMABAL  299md3994bgd o 5dal 4 Lsdgsbog®m MMy, dso ImGOU,
LoOLYOESE0M LsdMTsml 0630z - 3 LEAgEbogM™ BSAMMI0. MO FomYsbo LEgMMSTMEOOLM
30b339696305Bgs dogbogbowo.
©OoLYIO G300l BAHOYIGHMMS ©5 FMEGMEMdS.LEOLYOGIE0M BsdM™mIo Fgd5399Ia0
6500 gdobogsb:  653M@IoL  BmAd©o  @IbsLosMYds,  2odmygbgdyo  wo@ghod Mol
dodmbogs, 9Ju39M0396EHwo bsfowro, sboero s¢3m3meosbo bslidgergdol dmbowrmobgwo
9306m803M600 953993900, 13336900, 359mygbgdo wo@gMo@ Mol blibs, sbsHmgdo.

oLgOGS305 99agds 146 439M@OLOYSL, GMIgeog dgoaegh 17 bGowl,9 Udqgdsl, 4
LY, 9 AMOBO3L, 4 EO0sMHTL. 2 JOMASEHMYMHTL, 459mYgbgdeo wo@gMsd Mol 144
Q5BObYEgdsL.

9Ju3960896& Mo bsfjoero

3309308 Md09dHYd5© 299mg9bgdo ogm: omMbgL, dghHenml, doedg3zol, Gdsfomgeol
g496m3dbgdol  $H3d0gd0; Jommbals s FgMErm-05¢md930L  LoEGoMssgg ©306Mmgdo; 00539
X00900Ls s 39bMEmo (35690  dmMEMEO  FgOMPO®  ITBIPIINO  (3JEI0SWS
©306M9d0; ommbal ymHdbol fodfiol Ldo®mE0sbo b5ggbgdo; Boermbglisgeb sdBswgdmwo
30030 s FoMEmbgl  gm®dbol  fodhol  3mI3mbBY6bEBHId0m  godoEMYdIEo
39095369090 03060900, Jom dmMob, ©30bM ,,35335L0Mb0™; oMbl s MJsfomgurolsgsb
39b®0 39dbmEma00m ©TBIYIOMEO J39300L W306Mmgdo.
991396 0896@0Lm30L gs8mygbgd o sbsgroBols Igommemgdo
99u3960896@0LM30L  BoHBo3MBO LOOWIJO0 s JOMHOMIO JodoMo  3m3mbyBEJdO
0bsBEZMYIM©s Indgo LogOPsTMOOLM BmMIsGowwo ©m3wdgbdssool [O.LV. 2010]
99L505d0l5. MOQ56mw0 9553900l d90;339e0mds - MA-AS313-04 - olsdr3zmgdms
9505 IYMHIMB05MY LoMbME JOMTsGHMAMRDY (HPLC). JOHmds@myMsxgo - “Varian”-ob go6ds,
Loobmo  JOmToBmy®oxgo  S500-MS-00;  @o0dmbdgeg0l 9903390 ™mds - 96BoTo@Ew®o
d900mom, B39JBHOMBM GMIgGHODBY 340 B3 LogMdob Gowmsbg; 3dodg Bg@owgdol s
G®gbogmo 9egdghBhgdol 899339wmds- 5GHMINM-5BLMOIFONWO LAIIHOMBMEMIIGHOYWO
dgomeom  SOP17-ICP/OES-01; 396m@Mo 65900900 gsbolsbmz®s 3meob-Bmzsw@gml
dgomom  139dGHMM-BmnEGHMIGGHOMws© 750 63  GHowool LogMdgbg; dOMEIMYOMEIS©
5300 603009Mmgd0L 999339 mds - “knauer” - ol BoMIoL JoEowgxgd@® LombmE
JO™I>EGMOmox3bY.

0mmEdo (3dM0sws 306mgdolL iBg3s 0BMIgdMs sx3MMIgEHOYIEo dgomeom: FM-CO 10
Qo FM-CO 20; 8036030m@myo®o  5bsemoBgdo  Loxwomgdolbs ©s  80360md9gd0l



3539 4d909093bg 3JM0sws 306MmTo BosGo®M®s 36935M5G0L T90gd30m ©S 306MH30MO
30360mb3Mm3069000 (BgEBHOML™ZS 5., 2005).

5bs0Bgd0 95059R9JAHMO  LoMbO-JOMIsEMYMORDY,  B39JAHOMBMEBHMIGGHOLS
5G™3M-5bMOdE0M B39dGHMMIYGHOHDY RGOS 3L 030608 WIBMOIGMOOLS" ©s
530560 MB039MOLOGHIGOL Logsdmm WdMMSGMO0s “TestLab“-do; 990099900L
15039 MMBOLMZOL 5B 0HYOO FOMPIOIMES M5dEIb0TIX IO FobdgMEGdO.

Bsg3s@gmemols sMmbglis s gMeErm-3ogdg30l grMdbosb dmmerm®o
3900m©Om (3§MH05¢s 306MmgdoL ITBIYIOL Egdbmermyools
099953905
99b396M0896@0  BHoMgdmEs 0d Jobbom, MHMI sEgbomogm bsgsmgmwdo dmyzsbowo
456Mmbgly s F9MHEM-Fo¢d9g30L  3MmBHIBE0MEO Tglodergdemds. dgledsdolo Lodfogol
5oBsdo IM3Mm9BR0wo oMbyl gmmAbologsb mgm®o (3dM0ss 3060l omdmgdolsmgols
©53D5s LoGOMOg ©306Mmgd0.  5FoLOMZ0L, WOFYWYBHOWO, 3EIOEYIGLOWO OIOHOM
3o9mofjbobs, #3000 LoEoz0m, LBYWROEIE00MS s 336G™MboGom sfromdol 9oy

39053000 BOMM M9HYIMH350M9dT0, Bo(328 YO OMS.

350mEOLEBIO0 FJOHWM-Fod930L 35MEOLRIMO BoBoMmsgg 03060l JoboMgds® 30 Jglodsdolo
ym6dbgdo Lgdsgotms (50 %:50 %), 800gdMEo GH300W0, MJNMOLIYD gblbgszgdom,
©EYE> ©dgheol 3s60dy. sw3M3MEYMo Yool 890y ©306md doowm ©os
350mEOLGBIOO.

096 S 39OOLRBIO  306MmgdTo LoBHO0Mgg wodom®ol dg@sbols 890y  bsBsgdo Gogemols
39933905 29b@s 5 % . 533560B300L5M30L LoEoMogg 65Bsgz0 Bsdmobbs 0,75 -056
(6935998deg dobol dMmMEgddo, OHMIWGOOE RS 3MMOBMEEICME dyMIsMMdSd0
93o09w905.  3MbEGHOmMMEIdM©s  ©306mTo  FodMol  sdols s  dmmedo (B30l
§o63mgdbol 3ercm39l900L 065303s. g0l 3mbEg6EHMSE0s MsbEIMIBMdom T9d;306Ms. 22-9
9L 69358 dmmdo Josfos 5 5@d. 3603369 MdIL. L3oGMEOL F99(33900™d5 IM0ds@s 1,2
9m(3.%-0m, beognem Bs®bgbo Fodoto bozgwr 603dgddo 56 509ToGHJOMS 3g/-b.

3560Mbgls 3m9mM0 s FGMEM-05¢d930L 35MOLRIMHO 3JM0SEs 306Mmgdo 24-24 m3zom (2
fom) dmmedo o356y, oL 890y 0fym Mgdsgo. 30639wsE bsgrgdo drmerols
39000900050 ooEBow 0dbs LogmdbY, SFOLOMZ0L dMMEIGOO YgEom M93439 IMMO3LES



3099303M9dd0.

bmB396%Bool Boffoenszgdols 3330030 Boengdo.

Qb M3965305 oaMdgms 2,5 390g. dMmmEol ygwdo dmyMH™m3s

39000920 Mm39MH5300M - ©IIMMHo70m - ©030bml Imbgows 9330030 wwgdo, Mol J90©gy
Bo@BoM0s ©@MBogo [obslffo® ©sdBsYdMwo bogdudgosom wodomMoom (75 3/100ew)

OB J5630L 3JM05¢s 3060900l JoboMYds®. BoBMS F00gdEo 130bMmgdol sbocrobo

9b5¢0BgdoLIM30L,  LSEEIE 603MIGPMb MM, LogMbEGHOMEME  SMIOMEO  0y™m

353969L5256 dBMMNMGHO IgNMEO® EHTBIIOIO 3IMOSWs ®306e (0O O0).

3400 1. dmomEMo 99000 ETH5JIEO BSEPIE0 S Bd3MEEMMEM 3JMH0SES
0306mgdols Jodoro s 303HMBOMEMy0nMo s65¢wobols Ggga9gd0

N 356599 Mol 3609369¢mds
° 35653930l aLbyEgds 3567960 Bormby | Bg6amm-
a()3s69 d5¢ndg30
1 9/0)0@01) L3oMOEGHOL IMEwMmdomo fowo 13.0 13,2 129
()

2 3596900l Lm0 306396EOS300, 3/ 5,0 5,0 6,0
GoGOMEo 9553900L oo

3 3639535305 03060l 05535%9 6 5,7 6.1
290055692060H039000 3/
5450 3553900l olwEo

4 306396@M5305 d856331535B9 0.5 0,50 0.6
3905569560H0d9000 @/

5 L59M0OM 2MA0MHM3560 Fx530L Jobmeo 70 70 60
363962305 o/
0530L9BS0 3MA0MOM3560 F5530L

6 15 5 10
3ol 30639630 2/ew

7 593956000 9JuBHMogGHoL dolmo 165 17.5 175
363962305 o/
63060l oMo 3mb39bGHG300 T/ 0.6 0,90 0.7
130¢gbdol dolEo 3m6396EME0s T/ 0.3 0,40 0.2

10 AY300L BsLYMo 363963305 93/ <0,1 <0,1 <0,1

1 ©6"H0TbsboL AsbIMH0 3MbB396EHMSE0S <01 <01 <01
Gy

12 390030mdols JobEo 3mbEgb@MsEos dp/w <0,01 <0,01 <0,01

3 3963beobfiyerol dslwyedo 56 53RB o6 o6
306396@O53000p/c 500dmBbs | 50dmBbs
L59MOM IMEFYLMOONO

14 13.2 13. 13.1
1306399339 MdS % 3 335 316

15 39%onmdo -137 33/c» <7.05 <7.04 <7.04

16 LEAHOME0do -90 33/ <6.4 <6.3 <6.3

17 9036OMdOMMMYO0MHSQ brgos brgos brgos




356Mbgly s FgMHEM-Bod930L5g90 dMMEMEO FJMPOM EOTDBOPYIMO MJOMO
390mEO0LGBIO0 3OS ©306MYdO (d6r1YE0) boliosmYdS LogMbEMMEM (3dM0sWs VZ0bMLML
JodoMo  35605993Mgd0l  Abs3Lgd0m. 0LOBO B SBLYdIMOs SE3M3MEol, FoJMgdol,
AOGHMMO 5 9JOMEs©0  3553006MdoL  F90;339c0mdol dobggom;  Bm®dsdos ddodg
9BOo9dols s 31939,  MOOMIIEGHOVIEO
0DMmEHM3900L  5dGH0MOMDY; 5939600  9duB®ogBoL (17,5 @/w)

399339005, 1306MmgdL 56 255BB0S B0ZOMOOMMMYOMEOO 3OHMDEYTs.

AJbozmeo  9agdgbBHgdol  MoMmEabmds,
Bbm®dsdos, oaMgm39,

d9gLfogrow  0dbs  mEYbmEg3BHo3Mmee  ©s
990056900 936Mm30L J399693do ToMmE™bgLssb FoMdmgdmw 3JMosws ©306mgdmMsb.

©53boYdMEo  3dM0sws  ©306mgdo

MOQ56Mmg33039MH0  Fgxslgoolsls  dmmEol  qoblbol  dmdgb@do sgodloMs  Jogol
LoMbglELb GO SIMBMIZ935 dMMNEOL Y306, dMIEHIOOL dodmymas J0dE0bIMYMDS
0585d0m, baba®mdw0350.

3002 ©s3B3IdMEOo 3dM05wd ©3060mgd0L MGYbMEg3Eol3m®mo 05839698egdo (8 ds¢ro)

39935L90
Ne [ 3o6539GHM0L @obobgangds Fo6H0Mbglog b 396 M-05¢nd9 305456
©39%ogdI0 3JH0ss ©33BgBHO
©g0obe 6JH0ses @306
1 99935U905 BogdTo 7,5 7.0
Lodwmogm Gmbols
1
B9gO0 005 MgdOmbyg®o 556ObE60
BegBbegBs, Lbosdmgbe 99dbybs, Lobosdmgbm
2 399m 85305509300 ©5BSBLYdMO
05153056Mmdom
BOGHOMLOL, BHMM303w90 62‘”0%’0 632)53;)01),
3 56M85EH0 boEol ©s JoGombyls SXYRBEOL HOMI0Z)O
O < CQ@ 35 b@ J bool s dfogg
gamebo g6I60b 5H@BHIBO
F09500 slbdobols
309580 @slib3obsl dgwog® 53050 dog®
450300985, 830619 GHMOL Jox30090s, LELOSBMZbM
3990092 Fodob doMosb xge 3 3;6)@01)53%6’008
396Lo3MmM OO Bds®0 $gd3om, 8999y 30 JBIVOQOBOB {0,
4 Jododo olbdmemo
dobsbosmgdgero 6odbgdo bsba®Iogzo dmgEobgds o B snonh
BobBommegoba0l fa®owmo Q3OLM FOBHSYMR
doe05b 0dBo3z9gw0s
dMAGHNIDO, 3OIJLIDS
460500 Q5 030 MEOHT5Y5Q
6 5030090 3836900l
L300l




Bogodgmeols Bormbglis s FgMHEm-Boedg30L 3JM0sEs ©306Mmgdol dowswro bosGolbo,
Lobi0sdM3bM 539MH0 S A9FMOBIMO 499M, 39B30MMDYOL do¢0sb Fm3wg POH™To IM3M3z9dwe
339)MMOSL Y)3bMgE 9, J9BLO3MMNMGO0m, JoOM3ger ImMIbTocM9dgEdo.

093s, Bgowgmwol  d3oMg MomEgbmdols  sdm, dYMEM-Boedg30L  3OMOIGHOL
09609mgdsL 5dx MO BoMINM BolFE00 56 Fol0s; ©193:9bs305 30 B0gEd B0l bYMYZL
»099b356 350BL ¥ MOX 0580, 5dolsmM30L 300356059 s0fgm LBy gME M B5BOL YOS W
5060360 %0900l 5GBYdME0 3965HGBOL FOTBIMMZYDS.
3bMOO 3JM0sws 03060900l MmMHABMEY3EH035L6 FoOrMbgL gocmgdolsls Iglsdhbgzos,
M3 “9mbdsb 350BL  xmOX0LY 306m uyoglos 93mM3ol BmaoghHmo, Tgnz069mdols
3036 439996580 [omdMmgdEo 3Mm3MsMro  (3dMH0sws ©3060L, GMaMmM3 JodorMo
990039b0wmdom, 9939, 30DMOMOMI. 0g0 MOYRDMWI3BHOIMNOO  SOMTSGHOD  MROM
MobMm390s Log®msbagmol, Moét&Chandon-ol ©30bmb. mG®039 bolosMYds 30EHOWXMLOLY,
903969 399ols s 5GTol BHMbgdom. M3, JoOHNo 3OMPMIGHO BHOM303MWwo bowols
Bobo s6OHmAsBHoom gabas3LYds gMdsbosdo Fo@mdmgdmer (3dMoss 306mgdlL, GMMIwgddog,
50b0dbmol oM, Fgog™Mdbmds sgMgmazg Lmbgwgdol, dfoxg bowrols s mogob
LoL05IMZbM BME O™ 5OHMT53HOO.

950mbgls Fodfol Bgbmem®o 3m@Egbgoswol gsdm3gzumggs
99MBgma 0dbs Hodfho dotrmbgls ym®Hdbol Lodfogol bbgsslbgs 3g@omedo (fodfs 1 - beHmeo
LodHoxol BsBsTo - s Hodfs 2 - sMgmwo Lodfoxol BsBsdo); Fsdmfibgbowo FoFowsb fodhs
359m0gm @ 35O 3596BHg - IO s Dol Lbozgdol 306Hs30600 dmddggdoliogsh sEme
500 bY.
3999650 §o3(gdolasb  sdBss  L3oME0sbo  boygbgoo: 60 g UL3oGGo - 1 @
©9dGH080306M90wo (96 3tm3.%) L3oOEO0. B96MW MM b5gMMYdOLs s BEHOMJLoWIBEHMMO
6030009693930L  odlodscEo  gduEB®IR0MYOOLIMZOL FgoMBs MIEH0Bo MO  30MMdJdO:
©594™36900L MM, #9a39M0GHIMS s LB30MEGHTGE39XMds: 5 33065, 20 °C, 96 dmg. %.
3900MOMWO© GIMIIMS Bygbols sb5¢robo BobmemGo BsghHmgdol d98339wmdIHBY s
13960 06@¢9blogmdsby
6097893do ,{o3(ol® xgzgMo FgoE3ows ©0s Y30mwoEsh 8w JoM30LBMd©Y, bmwm
29600 659OHMgdOL K sdMM0 899(3390Mds: 276 -sb 1765 dy/a-0g (5 3300s)
»P030s 2“-0l boggbgdol dgdmbgzgzsdoa Bgemol 0bE9blogmds go3gows BRIMME0b os
Jo6H30b5396599. bMwm BgbmEMOO BogMHmgdol Momgbmds 123 -sb 964 dp/w-0g (5
330615). 6039 99900b3935d0 I3 9005 BgMHoL 063 9bL0ZMds 3 s BgbmeEMEmOo bogMHmgdols



X9TMO0 OoMmOIbMds3, Boa®oed fodfs 1-ob  (LEwo Lodfoxzol Bsbsdo smgdmwo fodfob)
dmbs399900 533060l dM™l M0mddol 2-xgH 509ds@gds fodfs-2-0b boggbgdols Tglisdsdols
9065399900 (1765 — 964 dp/w)

3bOowo  3-ob BbL, O3 gJuE®sdBHdo  doMEMPOMMI© 9GO0  339OEIG0bOL,
906M039G0boL, BHMBL- s (30L-MxHB39MGHOMEOL MoMEIbMdIM030 899339 Mds, KSFMEMO
296mMHo  bsgmmgdol  AbyogloE, ©sdM30©IdMos  fodfiol  Lodfoxgol  bsGolbby:
50b0dbmaro 6sgMHmgdo L3oMEHOL oge MBOHM I9EHO MoMmPIbMdOm 9JuBHMIZOM©Ids Hodho N1-
56 (LodFoxzol LOHMo Bsbs), 3006 Hodhs N2 -sb(Lodhorol sEMIMWOo BsBY).

300 N 3 Bma0gMH 0o doMmEMmyowmsE 5dEommo bsgmomol 999:339emds 9smmbgls

fodfol b3oME0sb boggbgddo

60990l slisbgmgds

1533930 bogooghyds fods 1 Fo3s 2
3300390060, 8/ 0,00 0,00
do6oggBobo, y/a 0,07 0,02
G®36L-MyB39MsGHOMEO, 0,09 0,05
B/

3ob-M9B39MsGHMMErOo, 0,02 0,00
/e

@03IM5GHM00 36Mmdowos, HMI Jotrmbgl fodfs 90393l 33960 39H0BL, M3, OGO
B90mm 2obbowyem d90mbg93530 Bogadgmeols ds0mbgl o3Holgsb dgmBgme 3oMmdgddo
9JbGH®5306090  Boygbdo o6 s0BmPbs 339M39E0b0. B3gbo sHMom, 9JuEHMorocmgdols gl
390000 (56 gl 306:MdYO0) 56 HoMIMoybl LOgmaowr Igommb fodfowsb 339039G0boL
3o0mbsfizeows.

520065, O™  Lodfogol LOwo Gsbol ymMdbol Fodfol LdoMEHosbo boggbo M3gmalio
bo6obboboss  BgbmEmmo ©s d0MEMAOIMS©  9dBH0Memo b0o3mogMgdgdol 899339 mdol
35LsBOHOBOm; g OMT, Foermbals ym@Abols fodfol Ggdbmwmyom®ms 3s9mynbgdsdwg
Q5 obigob boygbols owgdsdg (36Mdoro Mbs 0yml yMdbol Lodfozolb LEswos.

056mbgl gm@dbol fodfiol 6sggbgdol a58myggbgdom semzm3meosbo
Lsbdgergd0l EsTBsEIBdOL Bgdbmemaool 993mdsggds

LoglgOGM Lobdgergdl dmgmbmggds 13930803 9M0 LELOsIMZbM A98m s 8Y39@0. MLLYE
QBoFoMHMgds  Lobdgerol  d9dspgbger  3m33mbgbEms  29M339M0  OHMOY6MIM 030

10



0565x85M©Mds.  Bmaoghmo  Lobdgwo  Imombmagl  gduB®ogd@ol, Gobobols s  Lbgos
5030009693505 o 999339 ™dL, MHMIJDs MHIMEIBMIGM0Z0 Tgbsdgds 03938 Lolidgarol
3990MYBSL 893930 s 800  Loldgerol  B3gEOBOZNOO  290mbs @S 839G
Bo0tgo0dgdsl.  bmyogmmo  Lbsldgwo 3o Hgdmom  slobgwgdo  3033mbgbEgdols
399339005, 990056M5d0m, 30609 Mo g6Mmd0m IMoMbM3L.

Lobidgangdols  bsd3mEbserm  ©sb0dbMgdom  250mggbgdsl  gobsdoMmmdgdl  dsbido
5MLgdMo  96EGH0MJLOoIBEHMMHO Bo3mM0gMHYdgdol 9339w mds. gmemdbol §odfodgodwgds
3990mygqbgde  0dbsl  Boygbgdol  obedBoIdWsE s  Lbgsabbgs  Ggdbmermyoom
5¢0303Mm0560 Mg Mo 3m3merm bsbdgergdol gleddbgers.

B3960 8990930 330930l 0BIBL F950096 BogsMgmeEols Fo0rMmbgl fodfoliogsb obgmo
Lobidgangdol  EsdHoYdOL Tglsdergdermdol Gglhogars, GMIYdoE IEO0IMO 0J6gdM©s
500590560 K 963601009 MBOLIMZ0L LELMYIOM 60309)MHYOIO00).

bs2006G¢nr  355056¢%0. F5Om@@MbgLogab sMLgdMwo  $H9dbmemao0m ©sdbos

090536900 ©306M, MoLM30LYE FoMmbgl E9gdbozmeew dfoxg gmmdol (Jod@osbmds -
22,8 % GoGONwo 8753056mds - 5.8 /@) IWIOOBELWOL0-WIFILIHOWO QO™
359mofjbobs s 3300, sfieomdol G989y 09393 GHYIOMo Logmsmo 10C B3000-
Saccharomyces Cerevisiae killer , 0o 153/3¢. 330035 ©s0fiym ©©0oo.

OMEs  85M0IM0 G300l 30633993300 Md5T 2,9 0dmg. %-L  dospfoo,
9H9M319560056 9J39MH0T96EHOBsM30L Jmblbowo 10 @ BsEMMO G000 IOL3OMES
130ME-M9dBH0B03GH0M (96 mE.%) 08 Bs®Odom, HMI gomowol LB3oOEHO s Fogds6o
90090 39935500 ymxzowoygm 16-16% 8993390 md0m. Bo@oMgdmwmds 3MHmEglds gsBgMo
4o963bols 330000l EMLOEOo.

Bo@o005 sfieomdol 8989 ©9395@9300m Bmblbowo 8%s 3M:Mm©IEOL BoBOIMO-
JodoMHo 565¢0Bo s Fgislis MEMRBMMG33H03M9©. J00gdEo 890536900 ©30bm
399mygqbgdme  0dbs bo3mbBHBmmem  Bodnds  9dudgmodgb@Bol  99damd  9BS3BY
©53D570ME0 9935869390 306Mmgdol M30L9090msb TgLoIMYds. 89990 sdMEsbs
0gm JoMmmbglogsb obgmo Fgdsy®9dwo 0306mgdol sdHBsgds, MMIwgddog fodfs , o6
dobo Boygbo, 96 mMH039 gMms 0g69dMm©s 45dmygbgdmero.

28005690 1. 08539 Hoboo 5053853900 FoMEMbgL FoEM@IMO (33IBOWOsb,
G0dwolb  95go6399339wmds  99003gbs 19,2 %-U, bmeom  Fs@mdmdmdowmo  L3oM@Eol
099339mds - 2,6 dma. %-U, 5093 odbs 10 @ F3doo; oobdoM@s 16 dmg %
13063399339 Md>d©Y FoMMBYLO3g gL goddMao [odHolysb domgdmwo L3oMEGHosbo

11



B5g9b0m0d sbgomodom, MM LsdMWMmmE BoMgdMwo T9gdogMgdmo 03060l 3mbooios
4mxz0woym 16 3m3.% ser3m3meo s 16% dods®o.

2860056%0 11 33d0mob 31935900  Hodhol  bsggbmsb  ghomo  Fommbal 33000l
5@3M3MWMMH0 OMPOWOL ©fygdsdg 3530 0dbs 03039 HoMdmdsgwmdols fodfs
(836500 Lobom), MHMIWOLYsBSE TBIIIMO 0dbs Hodfob LdoME0sbo boygbo.sdobomzgol
10 v 330030 0ol sfiYgdol Hob, Logs@M™MIb 9MHMo© ogds@)s 53539 X0dol yycmAbol
ddmowo Hodfho, 250 g/ Gomgbmdom, sms FdMsen [odholl dmbsfowgmds dogom
©M0O0wol 3OHMmEgbdo.  ssbmgdom, 18-19 %-0560 85ds®38339wmdOLs s 2,5 dm3.%
5¢3m3meol 3993339000 5MVIM0  $3D00 ©I0L30MES FoMmEmbgl (odhol L3oMEHosbo
Boggbom, ®mIgeoE ©sdbsgdeo ogm ddMsw (odhobg gHmo m3z0L 296353wmdsdo L30GE)-
©9d3H0803530L ©sgm3b9gdol dggas (60y fodfs - 1 @ L3oMOEH0) sL3oME3S dmbs oligg
16/16-%95650:0800.

260056¢%0 I1I. 08539 Holo® 4505399853900 FoMmEMbgL gm®IbOL 3egMEYS(3L0wO EIMHEM
{bgbdo  F9glzsdg 20fMmool  2ob3sgzemdsdo  bgmgdms  70-80°C-By  L3gE0swYH
00mI33wgdo. O™  dgaMowgdol 999y odmofibobs s doEgdwo  3dowo
39050G¥3dS LONIVHG MYHBYNZSMT0, LooE dgBEeboer 04bs Loggma®o. 10 Logdudgmodgb@m
A300 o LORMOMMb GPHMo© TgBobown 0dbs TG0 fodfoi. ssbermgdom, 18-19 % -0sbo
95d6056mdol  (=2,5 9m3.% 5¢3m3mEol 399(339e0md0l) F5MVIM0 3HIBOWo I0L3OMEGS
35600mbgls gm@mAbols ddMo Hod[oBg 900 M30m MY IBHYdMWO Boygboom.

2860056%0 IV, 560mbgls gm@dbols d9mBgmero, smHosbgdgwo 33936900 dmmaglios bols
LoMEs® 3m©do,  ©s9ds¢s Moo fodfs 250/ (Boyhowo Lsmsdo  dsbol

dm3mdol dobgz0m) s Hoboliffo® ©sdBsIdMwo s gosdBoMMIdEo  Logwyseo.
300 ©0bMMs 3gM3gG s obY, ®md LoLEJIL 3dmbos ghHmo s0MYsdY3s60 dogro
BobBoOHm®5560L  goliobzargms®. Mool  ©sfygdol 999y, GMEILsE FogMm0sbmds,
i3bEmgdom, 19,5 %-0g 3009, oMo Tobs Abwgdydo godmofibobs. dowgdwmwo
35QM®M0 33000 OL3OMES FoMEMbYL gmE®AboL gsddMswo fodfiol bsggboo oby, md
LOdMEMME 5¢03/Tod®. 9903300 ™Mds16/16 ymzowroym;

596050, 65535090l oM MbYL y®HIB0ID TV 5 GMHMT6gOLLY6 M30LYdM O35
39bLbbgs390mo  FgdsgMgdmwo  ©30bm,  9dldgm0odghEBgdol  gwgagdo  FgxsdgdMES©
Pomdmoagboos  bGowol Lsbom, ®MmIgedois 6583969805, M@Igwo  GHgdbmwmyomeo
3965300 obbMmME0gws 535 0¥ 00 356056EHOL Tglsdsdolo 03060l EslEdbsEIdMs.

12



dommbgl gedbols

532%;%‘?;?0 3@&232&@0 ddMoo fodfo
-
20MOARR \ 7
v SO2-0m _l MO -_>| 50h Arran |
@ 34@ncyd /' SACIESY v
l | 365930 QO |4  BoBmbgls
QaoRob y ba?)(:%l:li
826D gd 356090 o
v , /v 1 2654209 @°6836f’°
(3030 ©OEML
3500Bgbo \\ wqdosb _—»|  35Gmbgl
I o@sdnas dmblbo 0399596900
030600 39RO GO ®20bm

Gotmdmagdsdo <—~

bggds 1. 899sMm9dMeo 3060l sdBo©Yds ITI 35M0sbEHOL dobywz0m (,3533580Mb60%)
3bMoo N 4 56mbglisg b sdBsgdvymo 8gdsgMgdvy;eo 30bmgdo

S 0dfjols
0392)OO ;’ 6?52@ 63003 &02, &0
0,390 ’ ©OEML | FIGSo | 030MYd
099959M9dmero dogo sbo
Bols OPEWOX | o gbws | fosfs | gewo
3060 303090 boggbo
0 ©EVIOHEOM, ©539353 | @Yo | L30OGO
@3bsbgegds 0, dglssdogy
a99mfibgbo 005 do 0glisdoy
o 359m{bg BB 90s
@ bogwo RN ©
Ls3mbEMmmm + - - - + )
I 35005630 + - - - = *
+
II 360360 + - - + =
IIT 3560560 + - + + - *
+
IV 3560360 - + - + -

Bo@o®ms odbogdemo 39d536M90wwo 306mgdol 30b-Jodow®mo sbserobo, GmIwol
390093900 (36GOgddos dmEsbowro.
3bOogd0 990dwqds Fomdmg5y0bmm slgmo Lsboo.

13



3b®owo N 5 Gs0embgls 8935360900 m306mg30L Jodommo sBsgroBbols 3gwgagdo

9J13960396E 0L 356105630l EalisbgEgds
dsbolosmgdgwo Ls3mbEMm™M I 3560560 | II 11 vV
[{feleeleleelyfyrele} ! 35M036¢0 3560360

3500560

356M056@0
5¢r3m3meo, dm3.% | 16,3 16,1 16,0 15.9 15.7
8sg®ol dsbmeo
JBBGo0, % 16,5 16,2 16,1 16,0 165
GOBHo
Bya0sbeob, 3/ 45 44 45 49 45
S3BOEEo 0,24 0,22 0,23 0,20 0.33
05530565, ¢/
pH 3.40 3.42 3.38 3.18 3.20
SO2Ls59Gme, Bg/an 74 80 78 30 73
SO200530LvB5woO, 12 9 10 5 8
B/

&G0,

3dbO63d0: e 32.39 3371 345 38,2 30.16
L 6do, 8
Sogrgbdo, By/cr 0,12 0,11 0,11 0,15 0.15
63065, 8
3062, Bp/ce 0,40 0,50 0,45 0,42 0.40
O30 By 0,021 0,021 0,021 0,022 0.021
0005, Jy/ew 0,15 0.15 0.15 0.16 0.15
39¢000d0v)80,39/¢v

<0,01 <0,01 <0,01 <0,01 <0,01
©560dbsbo, T/ <0,1 <0,1 <0,1 <0,1 <0,1

3bO0osb BBL, MMI: 1. OHmamOE M9Goxn030090wo B3oMEH0m (96% dm.0m3.), obyg
Hodfol bLdoMEH0sbo bsggboo (80-82 dm3.%, 5¢n3) FoMmOMbYLsR0 Tglodergdgeros sdBIEIL
999536900 3060mgd0 B30MEOLS S TogMol  LoliyM3zgeo 3OHMEgbGwwo 8339w ™dOM
~16/16;

2. 58590 ©0306Mgd30 GHoGHMME0 355305605 10mMJdol Msbsds®os: - 4,5-4,4 -4,5, 4,9-
45 /. ym®mdbol Lsfyobo GHoGHOIo 0g953056Mmds ogm 5,8 a/w0; Gqdsp®mqdre ©w30bmdo
A300msb GgsMgdom, 89930090wo0s Boghmm T553056Mmds, osbwmgdom 1 a/w-oom.
©3L30MGH3s dmbs 00 gBedby, OG™mEs G3dowdo 5JBHoMMHO  EMOOWO SHESE 0gMm
©afjggdyero. dgfiges ®> Rowo, dgfjyrs EYROwol ML 0dwobsty Yn3gwa3sMO

14



JodoMo 3OHmEqlog. 930@™M3 GHoGMIwo 3553056Mmd0l 93060905 ©35330M9dMwo Mbos
0gml 565 MmMQ6Mwo  3553900L  F9MOJIbLE M0dg JodowGo 3OHM3gbom, SM6Tg©
GOGOME0o 9553056Mmd0L 9993060930l dobgbs Mbs Bsomzseml Lombols bsfowmd®mogzo
396953905 ©al3oMEBHZ0LIL L3OME-M9JBHO0B03GH0® /56 L3oMEGH0b0 boygboom., GMIgwmsg gu
JodoMo 3m33mbgb3o, momddol, bmeol @Gmero 5d3L. 39gMdme, bsggbgdol Godrmewo
9553006m05 560 0,2-0,3 g/ ; 0930 Fobsmzoeolobgdguos 03060105535 Foogdols
39909935 aL30MGZ0LS S 2530900L 3OMEQLOLLL. 3. Y39 3MMEMIGHTO OIS
59OM@oo  3553006m053.  (0,20-0s6 0,33 9/adg). 5¢3Mm3MH0 Vool O™l
©3L30MGH3IsT 56 Fobgs dFMT535 05dBHIM0JAL  255dBH0MMGOOL Bod sengds.  J9gsMJd0
9o0O0d  5dMHMWSOo 35539008 MomEgbmds  dogro  9393bgdol 49038539000
©535©g07 3GmEYIHdo (0,33 3/); 99 @OHML SE3MINWYHO EYROWO ©Ofym 33056,
Bows dooms  3OmEglo s, LOZIMIMOM®, B3JBHYM0gooL  (3bmzgeddngdolmzol
39056090000 bgalisgMgero 2o6Mgdm 04dbgdmes. dobgogs© 5dobs, oG 5 Folmers ImOL
36MHM39L0 IL30MGHZ0LS S VOOl JgBgMGOOL godm.

Y3959 Q050 59MMESEMdS 5boliosmgdL III 3oMH0s6E 0L FgdogM9gdvyen 306mU, Laog
g39@s 36m3gLl fob bicgdEs WINGYIBLOWO, ©FILIHOLO EIOEML 3d>EbILIds
(835dBH™MBM0350, 35LGHYM0D30s), OMIGTo3  d3JGHIMOMEMPOMOO 3OHMEILYd0 IR,
doon  dme0ol, ddsMTgo35  d5dBHIM0gd0L  (3bMm39eddggdsis. 4. Lbgoolbgs  3560sbEom
©53H5Y0ME0 J9doMmqdmeo 30bmgdol JdMmswo gduEG®magd@ol 8993390 Mds, DM,
9o0oo0s (30 g/anr-bg Fg@0), 9900 939Dy Fowoew 3603369 MdsL  goibgwgdmeo
©OHML d90mbzg35d0 509g3L(38 3/a),Mo3 MBS 50bLBL Bowswo &gd3gGms@ ol (70-80°C)
393960  dbgaroblboo 603m0gMdgd0L S30WIE  oILZEsdo ymMmdbols  JogoMo
bsfowgdosb (BgbRm, (odfs) G300wdo. 5. Bs@oMgdmwo 9du3ge0dgbEoo dowgdmem
3905390 306090l dmMob  439wobg ©sdsEo  9JuBHMmog@om bollosmgds ymcmAbols
dogwo 9393699000 ©IMMIdIMWo ©30bm 30,16/ (IV 356G05630). 99 9Ju39M0396E0L
d90mbgg35do gmemabol 9¢3H93bol 399s603m0 bsfowgdo 56 Bosbgds, Mol godma ymemabols
33000 dMH0Is30 503W09M939d0m 56 EOMEYOS S W306M3 Ro(30¢gd00 Bobo YYdL.
6. 65335097 0L FHJMHOGHMMH05DY dm3MIB0E0 FoMrEMbgLYRE sTBIYdIMWO Fgdog™gdmwo
©30bmgdo  3dodg  FgBHogdols s  GHMJLo3MO  9w9dgb@gdol  F9d33gmds  ILAZ90
bm®d9ddos.

15



Bo@o®ms Lo309w0 s Bo3MbEMMEM 0306MgdolL B3gdGHMMUZM30MWo 33935 MMYBIO
9553900L 9903390 Md5Bg  Fos9BRIJAHIM0  LombmMo  JOMIs@GMyMeg00m,  M@IOol

39092900 ImGsbowos gbMHowdo
gb®ogro N 6 U539 5 Lo3MbEHMmMeEM M306mgddo mMysbmmo 9553980
65m©E9bmdMm030 398339 MdS

9Jb3960996@0l 35605630l alisbgergds
3sbolos0gdgeo L53mbGMm™
LogoEygdo ! L 11 IIT 3560960 v
35603580 35005630 | 3960360 3500560
00dmb3z5535, 3/e» 0,20 0,18 0,18 0,17 0,16
359037535, B/ 1.35 1,34 1,33 1.47 1,36
3907539, 3/¢0 0,65 0,69 0,68 0,72 0,67
©3060U 35535, 3/¢» 2,73 2,73 2,74 2.68 2,83
Jo630l 95539, @/en 0,01 0,01 0,01 0,01 0,01

3HO0oEsb BBL, HMI 1533 g35 9GO F59390000, Jo@30L Fz530L 3MbEI6EMSE0S
439w 3500560 3B YOMEr 9dsaMm9de 306Mmqddo  LGsdoMos - 0,019/, BB,
Jo630L 0595350 3069bb0sbO  SE3MIMMWIMHO  MVOWOL OML  F30609  MoMm©Ybmdom
(0,01p/qm), 3536159 85063 FLHOM Homrdmgdbes.
000gdob gOMNbs0M0s yz9es 30b6mdo bbgs d5539d0L 899339 ™Mds
MO0 05993505 LOGONM MO5MEYbMdOL J9d30Md0L JobgbBo 3o( W30bmdo FHJdomb
990056090000  9903060909905), F0MOMIPI, bs 0oyml Fomo 96 Fsmo  FsMoEgdol
3990994395, 65{owmdMm03 30 756335 3M9dLOL 30300l dobgzom
©53B570Me 99358093 30609030 BgbmEmEmo BogHmgdol 993390 mdolL 33¢g30L
9909500 (EbOowo  7)sbgmo 890093900 ©IxB0JLOMES, OHMALSEEI s BogmbEmmem
9905390 306m90d0  Xs3MMH0  BgbmermGo  bogMomgdol, slgzg, (30L- s GHMBL-
9H3905GHMMMWgd0L s F0Mm0EgGH0boL 890339wmds 0bMEgds  Hodfosb Lbgzoalbgs
BmOdom 9JLEGH®M30MgdMwo 603m09MH9d900L Fglodsdolo; 39Mdm, X930 Bgbmegdols
@S ©9H39M5GHMMMIO0L yz9gwsby domowo 1435 T/ Jg0339wmds gosBbos 0gMIMmo
0589995390990 OO JoEgdw 3GMmEMIEL (35M056G0 III).

16



3gbMoo N7 8985090 o3 s sgmbEMmae bslsdgamgddo 39bmmm®o bogBamgdols

5m©9bMdS
3500360 9du39Mm009bHT0
dsbollosmgdgmo Ls3mbE O™ v
loE0EYJd0 o I 3560560 . ~ 350056
35605580 35M03bGo | 35005630 o
X537960 539bemergdo, A/ 338 620 840 1485 622
33960393060, /e 0,00 0,00 0,00 0,19 0,00
doMoggobo, dy/an 0,05 0,09 0,11 0,11 0,10
OFeBL-0Y 0590060, 0,05 0,14 0,18 0,33 0,08
S/
Gob-Gb3IOOGOO, 0,10 0,12 0,13 0,16 0,10
Oy/ew

50 356056300 X59O0 BBMEMHo b5gOHMIdOL MomEgbmds 76 %-0m TgE0s ©IBsMbgbo
395005639006 X99MM0 RBIBMEgdoL Y3z9mebg Fomowro  Fgd339wrmdol ddmbg, dgmy
356056¢0l  (30Ms ffodfs M®owdo  ©@s ©sds@gdMo ffodfol boygbo) ggbmermo
BogH 00l MomgbmdsbYs 30.

00bs60365305, BMT FgdsgMgdmwo 3060l GMymOE LsgEgw, olg LszmbEmmem
350056300 33960 3930b0L 8993390Mds 6ol Bmer0s, 39-3 35M056EHOL 2oMs.

Lo,

35
IV gomoosbBho ,
615

Hl goosbGo ,
1485

0530395 N 1. %5960 g9gbmem®o bsghomgdols 9993390 mds 1s3zegg 39G0s6EJdd0

Loy 5MIOMS, GMI 53 35M0s6GHTo 339039G0b0, 0,19 g/ Gomgbmdom, Abgds. gl
6091830 F0wgdMEos FoOEMbgL gyMmdbol MMEML bws (70-80 0) A4503w9ds39000.
339039G0b0L o390l #bs 8565306589809l Fs@sem B39t HLs by (70-80°C) orytoml
3936985 20 for-oo. B3zgbo sDPM0om, gl BH9dbmemaom®o 3Gmaglo gbdsmgds gmeddbol

3300l §03(osb s0bodbmwo 603009600l 258mf3owr35do, Moysh 3390393060
L59M0M 56 BBL BMRYBO 4 FgME00 HTBOWYOMEO TYTogMYdIO 306MgdOL, 515939,

17



4560mbgls Fodfol boygbgdols 9596w mdsdo; 96, Fglsdwms, 3390393060l gduGHesdGdo

3905L3s bEgds MMHEMI0 SMBYOWWO yr@dbol 356006 s fodHowsb.
IIT 356056@¢ 00 800900 d9dsaMmqdmeo 306m bgs bgdbom d0mgdwwo ©306Mgdoloysb

396Lb3530905 3990, LOMBIOWOM S boggMEm369d00.

gb®owo N 8 - 399s3Mgdmeo 306mgdols meysbmergd@ozw®o sbsliosmgds

39x85LgdoLYgdgbEgdo
03060Lqs
o bel
583306 3s6dmbo | 2
£, | boboewgds | 33 8960 56G™Bs@o 390m OIOBe |
1S 35¢0MdS Jwd> &
€ =)
H 0
33605600 9503me0 o) 3963%0L, bmgos,  bsgobosho, | 36M8mbo | g5
1 Us3mbEMeem 359¢obs Q5 »
bog056mds Bagmoliggg®o 3m@Ebsemo 20
- 3oL
9s6ombgls Lslosdmgbm  demE3de,
33603600 1 8303306 Bagmoliggg®o gomadbols 0305¢sblYRdMEO 3s63mbo | 71
2 | (+fo3fob 3>y ’
X03mdM030, 3553096mdo0c 20
Boggbo)
@mbgdo
35(0sb¢ho
7 9s6ombgls Bstmbgls
g | (odfs "5§a33°ﬁ’ 2?*:)15 6 | 906l gm®IBoLsogols 3568060 | 73
©100do; 39 il X03mdM030, 0595bLOsSNGdIWO M0
+fosfols Ambgdo 0087530-0m3 30
Boggbo)
356056¢% 11T
(MG oMb 3605es,
9mdo gmedbols s | baggMmgsbo,
356b9wgds; 3903meo 3560mbo | 77
4 Jo630Lx8960 dfogg  bowol | Gdowo, bsby®dgrogzo ’
+§osdfs bog0s6mdoo Besh o2 BB | osBEKeBO 00
QORowdo;
+bsggbo)
3o6k0osbdo IV
(dorgawo, 36053, 35G0mbgLs dfoxg 49®dbols
5 9(9369%0; 9503meo ®gO@begmo g6 dbols dmE3dm A™MbBgRo, | 3568mbo | 79
+§odfs bogosbmdoo X 0336030, ©505¢sbligdvemo 0o
©M0Edo; 6sbo @mbgdo 8553056mdom
+ baggbo)

356H0MbgLY06 IBoYdIMO FqdoaMgdmeo Lslidgergdols MGYbMmEg3E03McM0 F9xz5L9d0oL

3bO0osb BBL, MMI Lbbgzoolbgs GHgdbmemyom®o ©mbolidogds bbgsalibgs ,,335¢0b

G™390L“ 360w BHob BgODY, SOMTsGHBS S 299mBY.

L53mbGHOMEm 60330 56 500l Ho3Howsb gduBHEmsa0MgdMwo 603009MHYd9gd0, sFoGMds3

005 BoeoligzgM0s (Lolosdmgbm) s Voo BIOOL ool sOHMTdE GO0 IEOWIHO.

Log9e 60939080 Hodfol gdu@B®mag@ol ds@gdsbmab gMmo©, BIMO MRO® 0bEgblomGo

bgdo: Lo3MbGMMEM, I s II 356H056E0L W306MmqdT0, Losg Fg@Esbowos Fbmewme fodfo 96

18




dobo Boygbo, x39MHO 0(33wgds 005 BoeroliggMosb dwdo BsolggMsdy, bmwm od, Lowsg
g496mdbol O™ bW ©sdMdsgs - III 3560560 - 9o Jsm30b8gMH0 sxzoJLOoMOS,
boeom V356056330 - dogeo 93936900l ©m0owo §odfobmsb ghmo s fodfhol baggbols
393965 - mgOHmliggmo.
456Mby, MHMAMO3 SOMI>EHIwo X0dol g®dbosb Foedmgdmwo d9ds3cm9dmwo 0306m,
000930l Y395 35605630 06560RMBIdL gmE@dbols x0dMMH sOMTdo@b.
Domdmoagboo ©0306Mmgd0sb y4zq9wstg dowowo dguoligds - 7,7 dswro 8 dowosbo

LoLEYI0sb - doowm IIT 3sG0s6Es.

b®o0o N 3 bbgs s lbgs 3560105600 ©s8Ba@gdweo 99353Mgdmeo m30bmgdo
99159300 3560553 JO0D FgoMBs Y39 sBY L3909l 35006 EO, HMAol Jobgzomas
3907365 sHoeo s 3m3merosbo Lolidgwo ,,3533500mb60“ .
»393330mboL“ s3BIdOL BHgdbmemyom®o d3Mm3gligdo:
L ¢9dbozmes dhoxng 5m@mbgl  93MMm3mwo@ 350598v)85390wo yo@dbols bombgbo
Fo3obsb Fodfob godm35¢0 393909, 3odMMds, sGIBMYds S dgbsbgs
II.  Bommbal gm@dbol GHm39eol byHmbsdyg 1m300m MY, Fs@mbgl fobs Farol
39650 §o3fobogsb bsggbols sdBogds;
II.  356Hmbgl 3gdbozmeo dhogzg ycmdbols osdr)dsgzgds - 3€gdE0L ImEogds;
IV. @©@9hHml oghdnmo @©sdwadsggds: 20 moom gbgargds 70-80°C-bg b3g0oew®
0033w edo;
V. 36900 uOEML 3530935 5 259m{ibgbs;
VL 1T o II g6msd3ogdol d990mmgds s amaoMomgsbo s63optmowom  Logoggdo
(05(3035630) MTo;

19



VIL

(09600 33d0ol ©93956GH0MYdS BoEMW® F1MF)T0 O LETFMIOMD JOHMS©
ddeso FodHol 99@sbs 259/ Homgbmdom;

VIIL.  8560mbgls 33000l oo ffodfsliomsb gima = 4-5 % dsdMol sdwsd@y;
IX. gm6dbol Tsgool  Boffoermd®mogzo  ©sdwom  doEgdmo  FsEMSM0  33dowol
©3L30MEZS S ool 9gBgxMgds Fodfiol boggboo, ;
X, Logoggdo (-5°C )sgm3b9gds s s(idgbws;
XL 03060 ©9356@0Mgds;
XII. 3060l go@HMogos s hsdmlbds.
gb®ogo N 9893590900 306m ,35335B0mb60l* JodowyHo sbsgrobols Bggagdo
35659gBH®ol
Ne
356599BHMol slisbyemgds BB0BBEmd
1 9000l 30O EGHOL InEMEMmdomo oo, % 15.9
2 dod6qdol b0 3mb396G®S300, % 16.0
3 AOGHOMEo 375539000 Fobmo 3mb396EHME30s 3060l 79359
390055625600 d9000 o/ 5.0
4 3JOHMWOo  8553900L  obMo  3mb3gbG™moE0s  dBsMTz35B9
39005962960H039000 ¢/ 0.7
5 LogMHMOM AMP0MOM3560 Tx530L JobmEmo 3mb3agbE®msE0s A/ 50
6 0530L9YRMO  JMAO0MPM3560 F530L obMo  3MbEIBbEGHGSE0s
Ry 5
7 3060l oMo 3:mb396GHMSE0s T/ 0.42
8 130egbdol Aol 3mb3g6GHMsE0sTY/ /e 0.15
9 AYz00lL Lo 3m6396GOsE0s B/ 0.022
10 ©60dbsBbOL BolEo 3b396GOsE0s T/ <01
11 39003030l oleo 3mbagb@®sogos dp/w <0.01
12 3960 3beolgeol Jobmemo 3mbagb@®moosdy/w 56 509mRBOS
13 X95999600 9JuGHMsgdGHob Jsbob 3MbEIbEBHMIE0s Y 38.2
14 00mbTg535L BobIMo 3mbEgbGHMsE0s /e 0.09
17 3598535351 JobEo 3mbEgbEMs30s o/ 1,67
18 3935535L AobMO 3mb396GHMSE0S /e 0,72
19 030600 85355 obv®o 3mB6396EME0d /e 1,68
20 o630l Tgog5L JolmMo 3mbEab@®moEos /e 0,03
21 X9976M0 B39bmegdo, dp/w 1445
22 339069¢0bo, /e 0,19
23 domogg@obo, dp/w 0,11
24 AObL-M9B39MsEGHOME0, 3/ 0,33
25 3OL-M9B39MsGHMMEO, dp/w0 0,16

20




OMAMO3  3HO0WoEB BBl TgdogMgdo  30bm ,,35335b0mbol” JodowGo  sBserobols
990092900 99Lsds39ds  396Mmbom  omzowolfobgdmer FgdogMgdeo  ©03060Ldmbs3999dL,
505609b, K9m0  gJuBHEedBHol ol  3Mmb3gbBHME0s 9oL dswsero  (38,2p/w), Mo
399m{39Mw0s 030608 sdBsYdOL GOHMIMMO BHgdbmEmaom®o 3HmEglom - MMHEML
3o3bgwgds 70-80°C-by.

9560mbYLY0 5B 3060l sTBIIDdS

Bogodgmeols  do3MmBmbsdo  dmygzsboro  Fommbgl  BHgdbozme  dfoxkg  ymeddgbo
(05d6056mds - 23,5 BHoG®Mo 075305635 - 7,5) ,d9b3sb 350BL xmOx 0ol LofomdmTo
390599935305 5 JMMO3LS 393609030 3560 Hgbom 3060l LoHo®MBMds®. 9GS
L5ggMOL FI0bs 3MWEHNMMS S I0FYM VOO0, OMIGE0E FoM0sMMS 505TgEgl 26°C
- 3993965@ M5 OIS 8 MYJo. 3936900 MdEHMIBGOL dragml OOEIds.

LogmbEHMMEM© 50900 0dbs 03539 boge®gmeol  dg39bsbgmdol  dozmmbmbsdo
dmy3s60m0 Mdsfomgurol 30bwemo 3Hgdbmemaoom gosdwndsgzgdveo y@dgbo.
956330, J393600U obLboL 3909y, §393006 GHFdML Lodmsmgdom 5dM30s SHdgbowo
©306mgd0. 59 EOHMOLMZ0L MJsfomgEo-35bmMo 0ym 3OS, 35M30 Lbogosbmdom, bmwm
356Mbgl b 3B 35bMHO 306M 30 - MEBSZ F9dMOHIO S 96 bolinsmMIOMP
bog0sbmdom.

B3960 9990amdo 3330l B0Bsbl go00y9bs, Fombglis s MJsfomgarol w30bmgdols
JodoMHo 35605993M9d0L Fglfogws. ©3060L JoMOMOEO MMYBMO 553900l T99(339MdOL
LYo 9Ju3gM0dgbE0 BoGHsMm©s Bo®swo 9BIJGWIOMBOL BLoMBNO JOHMTsGMYMsDY
(HPLC), 60090bgsz 0mommgneo 5odxdobmgol 17,5 ;o g0bdsgarmdsdo begdmos
©939d3H0M9d5 MW GHM00LBIMO Bogzgdom 215 63 ool LogMdgby,

15943960396 GHM M306Mmgd0L JOMA>EBHMYMTGODY odmEHsbow 0dbs 303900, GMIgEm
SNOTetele) mOobmen  3553900L  goblob®3zMME  BomYbmMddOL  TJglodsdgds.  slgoo

21



05600000930:M000055 9399090 L 0553900 3b®owdo 10

- s 50 e s A e
40| ‘

JOMIGHMa®msds N 1, 2 3sbwmGo fgboom ©sdBsgdmeo  ds@mbglis s GOgsfoomgeols
656m0 8553900L Hom©gbmdM0g0 899339¢d0ol HPLC ghmds@my®s. 1 3030 - 870635539;
2-03060L05539; 3- 350¢03x45354 -398:4935;4 - 0dMbTy535L; 5- Jotz0l0ys35L

3gb®ogo 10. 3sb@o stmbgls s HIsfomgeol ®306mgdols MmGysbwmo 8753980l

65mEYbmdMH030 398(339cMdS

6560 9553900 890020, /@

N do60mby Odofomgwo

1 0535605535 0.01 0.004
2 03060l 955305 2,35 2,44

3 353¢0l 05535 0.34 0.48

4 0905535 2.22 1.91

5 00dmbdg030 0.02 0.02

6 o630l 05535 0.21 0.28

603 InbogmEbyeo 0gm, 59 MmO 0306mL gmHmTo61m0LOYD 2obslb3zs390L dmgwro Moyo
JodoMHo sbslosmgdEgdol, s FmMOol, JOMOMOIEO  MMABME0 3593900l 45BLb3539do
(om©gbmdMH030  999339™ds; gl Y39ongmo 30,  (3bOOY, dom 29903696
0530L90M9093d03 50LObYdS.

y39wsbHg 933900600 obLb3s393s  20dMobo¢gds 08530, MMI J393M0olL  FoMmby  MRO™
9505 3m3mosbo (12,9 dmg. % s 05 gJuBHModBmeos 19,0 a/w) GJsfoomguwmsb
99005609000 (12,8 dmg. %, 21,29/¢). 356005 530Ls, 53 MO 3060l dmbs399900L FgsMgdolsl,

22



39bLo3MmOgdom  GglodBbgzos  J393¢0L  Bormbgdo  ©Jd9T:o35L  PO30MYI0m OO
899339@™ds (2, 22 /), 30MY J393O0L OFsfomgerdo (1,91 p/ew)

MBS 500bodbML, MHMA b0 39dbmemaoom sdHBsYdMWo FoMmbal J393M0L ©306m
LoE0305 @S ©30b60L 3000 3MTo3900L, 91939, JoLsw @Ol LEIMOWNH GowEGH®Io
39B0WAH3MO0LS o dMMgddo  BRsdmbbdol 99dgy Lo3zdom@  sobgzgfs, Boowm  ©oo
BoeoligzgMo, 30HoEmGms© 25933060359 S Bbog0sbo gobs, Boa®ed LvmliBo dgobs@bmbs
5MMBoBH0: 05305JMU, Boob, 5EHA0L; BIMOE - JoM30LB9IMO, VoS 339G EBOLAMWOL B9gMO..

Q03505 356Mbglym30L  EsdsbILOsMYdIE0 borols FHmbgdo, a9dmdo Lszdsm
MBOWES s Q9B NMBY, LE33M>MME, 39dmdo 03060l LoMdowIl 0f393L MITso35L
95050 999(339mds (2.229/), (3bOowo N10). 0099939, 505¢00 9dBE®sgd@Ienmds s d30MY
L) 3O Eg ©306mL F5063 2oblbze39dw, 15309 MMOYObI G A9dml 560F9dU.

QO3 BBL, Bogs®gmeols Joermbgl gm@dbobsb Fotdmgdmwo 30bMMHo 03060l
MM3560M¢0933H035 3563MmboMmdsdo 396 dm30s 03060l ©oYgbgdol 3obme Bgmm©ob
(gm®dbols yzgws o956 boffoarbyg - 39O 3o, BgbBm, Hodhs - 3300l sEM®Ids s ©30boL
Q5356905), 3939, J393G0L JobgMSEMA0M FIoAIOWMBILMB. MoE 03580 godmobsd)s,
63 YIOOMOLS s IZ5MYJOOL F9009Y, 9393001 FoMMbYdo bs3wgds®s MRS bowol
56MMB53Hq00; 1BSRO0IJOMO Q9BbS M530190IM0 BMIFIsMIEM-TMIFoGr™m gqdm, B3, 306Ma,
1539M9YOMP, EMPOLOLS S E135MRJOOBOL FoMEMbIL 3gMHEHOEID S0MM, bmwm »30bol
GoGOMOo 85530560006 (3995, 3060l by s Mbswobm ggdm s35380609dwo Mbs
0ymU sl ©:d9Tgo35L Bowown 399339 ™MdLb..

9963960096056 458MmIPObMY, MY J5bmEmo Fgom EsTBsYdMTs bogstgmarols
356>00Mbgl ¥306Ma 396 ©53054MBOES MEMYBMWG3EH03M0 3M0EIMH0Magdo, Mo3 99dymd
3083560590 Bso0g0mwo ©gaLGsE000m53 9303, 5doFMA Aol sTX IO 56 Jogis
930996005305 BoMINM FolIFHod00 [o®dmgdob.

51336900
B396 Foge 30639 0dbs Gglfagarowo 39bgmol Mgu0mbols bsgstgmaol dg396sbgmdols
BBy  3m339b0s  ,d9bdob  350BL K MOKR 0L 3MM3bow  BHIMHOGHMM05DY 5396900
06@mMM3009dwo  mgmmymhdbosbo  g3sboll  xo0dol  Fommbgl  LsdgmE@bgm-
&99bm@myom®mo  Jglodwgdermdgdo, dolysdh  Lbgssbbgs  Ggdbmemmaools  ©306mgdol
©5dbo@gool  doBbom; 58 F03OMBMbOL  FoMEMbgL  ym@IBolysb 3oMzggms  0gbs

©53D50090E0 3dM05Es S 89953900 306M9d0;

23



5. dgLfogamoen odbs 3gMoss 3060l JodoMMmo s MmMPbMEg3EH03Mo dsb39b9dwgd0,

(9003 9905090 0gdbs 93MM30L 3slingw®mo 8gm3069mdol §39969ddo oermbaliogsb

Pom0mgdmo (3dMH0sws ©306Mmqdol dmbsoigdgdl;

53005, MM bsg3amgmeol 993965HgmdoL dobsbg Fommbals 3JM0swrs ©306m,
bo6obbmgzgsbo  dmbs39dgdol  dobggom, 0635850 035390L 5ROl 93MM35do
356Mbglogsb FoMdmgdmwo (3dM0ses ©306Mgdol 439MOm;

990999539090 046505 MbgL  gm@Mdbol  4sdmygbgdom  dmmErGO  IGNMEOM
3JO05¢s 03060l IBEIIOL Fgdbmermyos s G9gdbmermyom®mo Lggdgdo, HmIgEms
05DBg 9904365 35000 ©sIDo©IdOL 39d6039M0 ™3agbEsE0s;

3. 99Lfogerowos Bobmbgls gm®dbol fodfol Jodowmo 3sh3969dgdo ym@Abol dmafoggdols

Lbbgoalibgs - sMmgwe s LOMEo - dmdfoggdol gsBsdo

dgbfogerow 0dbs gm®Abol Lodfogzgol Lbgsslbzs Bsbsdo fodfosb L3oGmEMwo
659496900l doegdol  Fgdbmemmaos bbgsslbgs 1306 ETgd(339wMdOL, ©oym369d0L
©OMOLS S Ggd3gmoEwmol Jobg3z0m; sg39 oR0b©.:

63 ©oL¥IBIYdY0 FToaM9dYo 030b0LmM30L Hodfs M39009L0s S0 0dbsls
g4o963dbol 3H9dbozme Lodfoggdo; fodhs dgadmzow 0dbsl 95806, MHm©gLsg ym@dbol
059563993390 ™ds Yymdgbdo d0owfgal 22.0 %- s IgBL;

5065 fodHol Boemgdols s d96sb30L Fgdbmemmyom®mo Mgg0d900: Hodfs Ggbsbmar
b5 0yml FdMs 5 B9 30MHMDYdA0; [Hodfho 35My0Los, Bogdlodwd, gMmo Herob;
50065 FodHols 659gbgdol ©sdbsgdol 3Hgdbmermaos. AOBMBRMS39IMEIO ©
399365 Fodfol Mbs ©ogdo@mlb B3oMEGH0 M9JBOR03sGHO 0T sBRMOTom, MM dolo
1306ME399(339Mds  895RIbEIL 5M9bs3gd 80 dmE. % s IYM3bdME 0dbsls
565653090 9M0 M30LY.

35600mbgls HodFol L3oMEH0sbo bsygbgdo godm3zzwgme 0dbs xsdMHo Bgbmergdols s
3b6GH0MmJBoIBEGHWMOO 603m0gM9d9d0L: JoMoiEgBH0boL, 339039G0bOL, GHMBL- ogol-
©9939M5GHMME0ol 9993390 MdsDY;

©5Q0bs I Gg853M90Mm 306Mmgddo L3oGMEOL boggbol odmliagybgdws Fodhs
w65 0gb69L 50900 3060l IBsEYOOL Fobs ol MHmM3zgwol bgbmbby;
39903309 0gbs  FoMmbgl  gm@Abol  gosd«dsggdol, GHJdool  dowgdol,
5 3m3MH0 EMPO0EoLy s B3oME060 Boygbgdol domms® 3300¢do dg@sbols
G93bM@Mmyom®mo 3Gm3g9l9d0L bLb3sslibgs 300056@0;

24



39903309 0dbs  00MgMo 35Mm056E0L JoBoHO s BOMWMYOESE 5EHOIO
60300909355 M5MmEYbMdMH030 99339 ™MdY;

3560mbgl fodfhol L3oMEHMwo bsgabgdol d5BsBY TBIWIOMEo 04bs ForMbl
0905360900 306m  ,39335b0mb0“ s  obow  0dbs Tolo  sTBoYdOL
&9d6memyos:

©50bs G9dsMqdmEo 306Mm ,,35335b0Mmbol“©adw)dsggdols gdgdo. dgygboro
9 93303399905 oo ETHBYIOL BHgdbmErmAoMMo Mgywsdgb@o;
399033wgo  0dbs Fommbal  gm@Abol  2s9mygbgdom dmmwGo  FgOMPOm
©53B5IOME0  3JM0sEs 3060y o LdEILIOEHM  ©30bm  ,,35335b0MbobL*
93603031960 9839dGH0. 5006, H™A 1000 dMM 0 FosMEMBYL M0l Foerdmgds
30035605L JolzgdL 7600 oMo, beage 1000 dmme0o ,3533560MmboL" Fo@dmgds - 7210

@W5MHOL A9 ;

LoobgMBHs3om  bsddmdom  dglfogaroeo  Fologgdol  Logwdzgawbdg  dgwpgbowro

3560Mbglogob dMMEIMEGO FgOMPOM 3OS ©306MgdOLS s LEILYIOEM T9TogMYdIeO

©306m “35335L0mbol* sdBsYdOL BHYJbmEmyos 3993 3L ,dbdsb 3506 X MEINOSL,

G0dgeo  SfoMmdmgdl  s0bodbme  ©030bmgdl s 95c0B300L  SBOIbL  OMAMEO3

5QR0MdM03, 059 93O M30L dsDsMDBY.

1.

©OolYH G300l 06303 3dmd399bgdmemo dHMAgdol Los:
MaM9bgodg 3.0, 8MMEO5330o  6M.y., 398bodgowo 6.3., Xxs35b0dz0wod.qv.
196M@9gdo s 9BEGH0MJL0BEHMMO SJEH03Mds Lb3sILbgs 35Dol x0dol ym@dbols
fo3odo. Georgian Engineering News No. 4 2015. Page 125-126;

Roland burdiashvili. Successful Experiments with Chardonnay. Scientific enquiry in the
contemporary world: theoretical basics and innovative approach. February 20, 2019.
Conference Proceedings. B&M Publishing, 2019, San Francisco, California, USA.
(B5839090005 259mbod399690e50, Fo®Im©gboeos (36Md58MI 3908 MdOLSY6)

Roland Burdiashvili, DEVELOPMENT OF RATIONAL TECHNOLOGY OF NEW
GEORGIAN DESSERT WINE VIII International Conference. Science and Practice: a new
level of integration in the modern world. Conference Proceedings. Scope Academic House,

2019, Sheffield, UK. (Bo839099005  200mbod399bgde,  fomdmeagboros
360059503 (399C0MBd0LsQH)

25



LEPL lakob Gogebashvili Telavi State University

With the right of manuscripts

Rolandi Burdiashvili

New technological opportunities for Chardonnay grown in Napareuli

To obtain the academic degree of Doctor of Food Technology
submitted of Dissertation

Abstract

Telavi
2019

26



The work is accomplished at the lakob Gogebashvili Telavi State University of
Agriculture and Department of Chemistry

Scientific heads: Nino Vepkhishvili
Mzia gagoliSvili

Appraisers (reviewers): Davit Cichua
Lela Tsiklauri

Defence of thesis will take place on 20 “------=" ==mmmmmmmmmmmmme oo hours
lakob Gogebashvili State University Faculty of Agrarian Sciences Dissertation
Board At the meeting: Corps ----- Auditorium -----

Address: Georgia, Telavi, 2200
Georgian University Street N1
Tel: +995 250 27 24 01

You can get acquainted with the library at Telavi State University
and website: http://tesau.edu.ge

The Secretary of the Thesis Board: Prof. M. Kevlishvili

27


http://tesau.edu.ge/

General Description of the Thesis
Actuality of the Topic.. In the country with ancient traditions in Georgia, where there are
almost every type of soil and climate, we meet the diversity of aboriginal and foreign origin
species, such as Chardonnay, Cabernet, Merlou, Malbec, Risling and others. It should be
noted that today, the attention of the oenologists has been drawn to local and foreign
varieties having special organoleptic and medical-nutritional values. As it is known the
high healing-prophylactic properties of wines are determined by their antioxidant
potential; and antioxidant potential, in its turn is depended on the content of phenolic
compounds.
In this direction, the study of local and imported varieties is actively conducted so far;
among them is Chardonnay, the world most popular French grape introduced in Georgia
in the 19% century. The vine has been successfully grown on Georgian land, including in
Kakheti and it gave opportunity to the entrepreneurs to produce unique wines with
European technology. However, it should be noted that in addition to the European wine,
other types wine production, such as: sparkling, fortified, Kvevris and aromatic wines from
Chardonnay, grown in Georgia, especially in the Kakhetian territory, was not
recommended by the twentieth century Georgian enologists.
Therefore, it is a matter of urgency to produce a variety of different wines, except for
European wines, such as: sparkling, fortified, Kvevris wines and at the same time
enrichment of done wines with phenolic compounds having healing-prophylactic
characteristics.
The Purpose the research. The purpose of the research was to discover new
technological capabilities of French white grape varieties Chardonnay, cultivated on the
territory owned by Company Schuchmann Wines Georgia in Kakheti, Telavi Municipality,
village Napareuli and to make some special wines, such as: 1. Sparkling wines in bottle
method; 2. The classical and fortified wines enriched with useful substances for health; and

3. Kvevris wine made by Kakhetian rule.
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Along with the wine making, is shown ways of rational use of Chardonnay grape seeds as
the valuable secondary raw materials obtained from the winery residuals, in order to
increase the profitability of the sector.

To implement the set goal it was required to fulfill the following tasks: 1. To produce
sparkling wine through classical bottle method from Chardonnay cultivated in Napareuli;
to determine major chemical parameters and aroma components of done wine, as well as
evaluation of its organoleptic properties; 2. To make alcoholic tinctures from processed
Chardonnay grapes from Napareuli in different technical maturity period (for European
wine/Sparkling Wine); to determine the amount of total phenolic compounds and some
antioxidant substances; organoleptic evaluation of tinctures; 3. To produce fortified
classical and modified wines by seeds of Chardonnay; determination of major chemical
components, phenolic compounds, organic acids, antioxidant compounds; organoleptic
evaluation of wines; 4. To produce Kvevris wine from Chardonnay in accordance with the
Kakhetian method; determination of its chemical characteristics and organoleptic
evaluation; 5. Development of technology for production of new fortified wine, enriched
with phenolic compounds from Chardonnay spread in Kakheti.

Scientific Innovation the experimental part of the thesis is accompanied by a number
of scientific innovations: For the first time in Georgia we determined the possibility to
produce high quality sparkling wine in bottle method from Chardonnay grapes cultivated
in Georgia, namely in Kakheti; For the first time in Georgia we studied the potential of
Chardonnay grape seeds of the same origin for using in production of fortified wines and
for enrichment of fortified wines with biologically active substances. For the first time we
have determined possibility to produce high quality wines (classical and modified) enriched
with useful substances for health from Chardonnay cultivated in Napareuli; The
technology for production of new fortified wine “Kavkasioni” rich with biologically active
substances from Chardonnay, which is widespread in Kakheti is developed.

Practical importance of the thesis lies in the fact that there is given the technological

schemes by which it is possible to be produced the following wines from French

Chardonnay spread in Kakheti, Napareuli: The high quality sparkling wine produced in
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bottle method; Variously modified fortified wines based on the Chardonnay seeds,
enriched by biologically active substances; New dessert “Kavkasioni”.

In addition the thesis gives some kind of recommendation how to separate the seeds from
grape waste (chacha) and for its cost-effective use.

Approbation: The results of scientific-research works have been annually (2015-2016-
2017) submitted to the Iakob Gogebashvili Telavi State University, Faculty of Agrarian

Sciences for discussion and evaluation.

Publication: The PhD student has published 4 scientific works, among them 3
works are related to the dissertation thesis, and two of them have been sent to

the international conference.

The structure and volume of the thesis. The dissertation work consists of the following
sections: general description of the work, review of references, experimental part, expected
economic effects of production of new alcoholic beverages, conclusions and the list of
references.

The dissertation thesis includes 146 pages containing 17 tables, 9 schemes, 4 pictures, 4

diagrams, 2 chromatographs and 144 titles.
Experimental Part

The object of the research is: Sparkling wines made by classical bottle method Classical
fortified wine (2015) (1 option) made from grapes processed through European technology,
picked up in technical maturity; Modified fortified wines — 4 option obtained by adding
Chardonnay grape seeds dried on air in different form (dry, tincture) on the different stage
of technological cycle of Chardonnay wine preparation; Kvevris wine made by Kakhetian
technology from grapes picked up in technical maturity; Kvevris wine made by Kakhetian
technology from Rkatsiteli; Alcohol tinctures of Chardonnay grape seeds dried on air,
Fortified wine “Kavkasioni”made from Chardonnay.

The methods of Analysis used for Experiment:

The chemical parameters are determined in accordance with the applicable international
regulatory documents by the following methods: Organic Acids Content - MA-AS313-04

- determination was conducted on high-quality liquid chromatographs (HPLC).
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Chromatograph - “Varian” form, liquid chromatograph with 500-MS. The content of
citric acid was measured by enzymatic method, during which the oxidation of enzyme
NADH in proportion of citric acid to NAD+ and its measurement on the spectrophotometer
at 340 nm wavelength. The content of heavy metals (iron, copper, lead, zinc, cadmium,
mercury), as well as toxic element, arsenic content in the done wines was determined by
the Atomic Absorption Spectrophotometric Method SOP17-ICP / OES-01; The phenolic
compounds in the tinctures of Chardonnay seeds and study samples were measured
spectro-photometrically. The method is based on the ability to oxidate all phenolic
compounds with folic or folin-chocalteu reagent. The blue color intensity was calculated
on 750 nm wavelength. The size of the extension coefficient - so called the value of the
phenolic index is proportional to the number of phenolic compounds in solution.

The measurement of sparkling wines pressure in the bottle had been carried out by an
afrometer method, FM-CO 10 and FM-CO 20. The microbiological analysis of the yeasts
and microbes existence in the sparkling wine was conducted through painting and direct
microscopy (Netrusova A., 2005).

Analyzes for determination of amount of organic acids, biologically active substances,
phenolic compounds, aromatic compounds, heavy metals and toxic elements had been
conducted by high-performance liquid-chromatograph, spectrophotometer and atomic-
adsorbic spectrometry by the testing laboratory LLC “Wine Laboratory” and Agrarian
University Test Laboratory “TestLab”. The analysis were carried out several times for safety

reasomns.

Production of Sparkling Wine in bottle method from Chardonnay and

Merlot — Malbec grapes from Napareuli
The experiment was conducted in order to establish a potential possibility of Chardonnay
and Merlot -Malbek grown in Napareuli, Kakheti, in terms of sparkling wine production
and to express opinion about using Chardonnay grapes from Napareuli as a raw material
for sparkling wine production. After the precipitation, the grape juice had been removed

from sediment by decantation and was moved in the continuous fermenting temperature -
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controlled reservoir, where there were established all conditions for fermentation. wine.
The fermentation lasted for 28 days in the condition of 15-18°C.

Before bottling ready tirage mixture was stirred in an uninterrupted mode and was bottled
in a new, clear, 0,751 special pressure-resisting glass bottles.
The fermentation ended in 22 days. At the end of champanization, the excess pressure in

the bottles reached to 0,5MPa. The content of spirit was increased by 1,2vol.%, while the
residual sugar did not exceed 3 g/ L.

During the experiment the Chardonnay and Merlot- Malbec sparkling wines had been
aging in bottles for 24 months (2 years). Afterwards the remuage process has started. At
first the sediment had been removed from the walls of bottle to the cork, i.e. had been
conducted remuage. During the remuage the sediment was moved on the cork. This
operation continued for 2,5 months.

The romaval of the dense sediment from the bottle cork had been carried out by degorgage.
After degorgage the expedition liqueur was mixed in sparkling wine, which was made from
high quality Chardonnay wine. The sugar content in the liqueur was 75 g/1009ml

Main chemical parameters had been studied. content of heavy metals, toxic and radioactive
elements in sparkling wine. The microbiological analysis was also carried out to test the

vitality of the yeast in the finished sparkling wine.

Table 1 Chemical an mikrobiolagikal Analysis of Sparkling Wines

o Parameter

Ne Characteristic Values Mitsvane Chardonnay | Metlot-
Kakhetian Malbec

1 Alcohol vol. % 13.0 13.2 12.9

2 Mass concentration of sugar % 5,0 5,0 6,0

3 Titratable acidity, g/l 6 5,7 6.1

4 Volatile acidity, g/l 0.5 0,50 0.6

5 SO2 total, mg/I 70 70 60

6 SO2 free, mg/l 15 5 10

7 Extract, mg/I 16.5 17,5 17.5

3
3 Iron content mg/dm 0.6 0.90 0.7
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9 Copper content, mg/dm?3 0.3 0.40 0.2

10 Lead content mg/dm?® <0,1 <0,1 <0,1

1 Arsenic content mg/dm? <0,1 <0,1 <0,1

12 Cadmium content mg/dm? <0,01 <0,01 <0,01
13 Mercury content mg/dm? Not found Not found | Not found
14 Total alcohol content % 13.2 13.35 13.16
15 Caesium -137 bk/I <7.05 <7.04 <7.04
16 Strontium -90 bk/I <6.4 <6.3 <6.3
17 Microbiologically clean clean clean

As shown in the Table, sparkling wines (brut) made in bottle method from Napareuli
Chardonnay and Merlot- Malbec are characterized by the best chemical parameters — is
balanced content of alcohol, sugar, titrated and volatile acidity The number of heavy
metals and toxic elements are in norm, as well as the activity of radioactive isotopes; the
content of the total extract (17,5 g /1) is in norm, it hasn’t microbiological problem - it does
not contain the microorganisms of disease and viable yeast.

The finished product was studied according to organoleptic characteristics, for which

sparkling wine produced from Chardonnay was evaluated organoleptically.

Table N 2 Organoleptic Features of Sparkling Wine made from Chardonnay

Rating
Characteristic Values Chardonnay Sparkling Merlot-Malbec
Wine Sparkling vine
1 Rating in Bals 7,5 7,0
1 Color Light golden Medium pink
Sparkling, pl t
2 Taste Sparkling, pleasant acidity iiiarifd EC?;S?;
. . . Red berries, cherry,
3 Aroma Citrus, tropical fruit and tropical fruit and ripe
chardon grapes grape aromas
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In the cup is very strong

In the cup is strongly sparkling, foaming, because of the
After a short time, the bottom of | pleasant pink color, the
4 Special features the cup and then the long wine in the glass is
blowing of the carbon dioxide, visually very attractive
continues to spark and He doubts the desire

to make a dime

The high quality of sparkling wines of Napareuli Chardonnay and Merlot-Malbec
according to the chemical features and organoleptic characteristics, leads to the great
popularity among foreign and, especially, Georgian customer in a very short time period.

Have been founded organoleptic and some chemical characteristics of sparkling wines
made in bottle method from 100% Chardonnay grown in France and Germany and were
compared with the data of sparkling wine made in bottle method from Chardonnay grown
in Kakheti. The results are presented in the table. In the table for comparison is also

presented their selling price in Georgia.

Study of Phenolic Potential of the Seed of Chardonnay Grape

The seeds of Chardonnay grape has been selected in different period of maturity (seed 1 —
in full maturity phase — and seed 2 — in early maturity phase); the seed had been separated
from the squashed grape waste (chacha) and was dried on the air — on the dry place,
protected from direct sunlight actions. The alcohol tinctures was made from the dried
seeds: 60g spirit — 1 liter rectified (96 vol.%) spirit. Optimal conditions were selected for
the maximum extraction of phenolic compounds and antioxidant substances.
Procrastination time, temperature and alcohol content: 5 weeks, 20 °C, 96 vol. %. Periodical
was carried out analysis of tincture on content of phenolic compounds and color intensity;
in the samples “seed1” the color was changed from light yellow to dark amber and the total

content of phenolic compounds: from 276 to 1765 mg /1 (5 weeks). In case of tinctures of

34



“seed 27, color intensity was changed to colorless light amber. While the number of
phenolic compounds was changed from 123 to 964 mg /1 (5 weeks). In both cases the color
intensity and the total number of phenolic compounds are increased, but the data of seed
1 (the seed taken in full maturity phase) at the end of 5 weeks is almost more than the
corresponding data of the seed 2 (1765 — 964mg/1).

The Table 3 shows that the quantitative content of biologically active quercetin, myricetin,
trans and cyst-resveratrol in the extract, similar to the total phenolic compounds depends
on the quality of the maturity of seed: these compounds are more extracted from seed N1

(full phase of maturity) than from seed N2 (early phase of maturity).

Table N 3 Some of the biologically active compounds content in the tincture of Chardonnay seeds

spirits
Name of the Sample
The tinctures of seeds of The tinctures of seeds of
Study Material
Chardonnay grape processed Chardonnay grape
according to the European processed as Sparkling

method Wine
Quercetin, mg/L 0,00 0,00
Myricetin, mg/L 0,07 0,02
Trans-Resceratrol, mg/L 0,09 0,05
Cys-Resceratrol, mg/L 0,02 0,00

It is known from the literature that Chardonnay seed contains quercetin, however in none of the

above considered cases, the quercetin was found in the extragirated contents of the Naparelli
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Chardonnay seed. In our opinion, this method of extragiration (or conditions) is not a perfect
method for obtaining quercetin from seed.

It was defined that the alcohol tincture of the grape seed of full phase of maturity has better quality
in terms of content of the phenolic and biologically active substances; so before the technological
use of Chardonnay grape seed and obtaining tincture from it, the stage of ripening of grapes should
be determined.

with its component parts are immature. Therefore, such a grape seed is immature and the

content of phenolic compounds is less.

Chardonnay grapes
processing with

European way Cultural Yeast Dry Seed
Cleaning \
from the
SOz fining Ferm¥nta
l tdon T To5%-sugar
AinnAliaeiaw
Squash ‘
| Fraction Start
— .Alcohol
of Tinctures of
Dregs Heating Chardonnay
v Seed
Cooling-Fining
|
l Il Fraction
/
Squashing of l
Cold D
ceTe < Filtering Fortified Wine
—» of Chardonnay
Il Fraction
To move into
winemaking
—

Scheme 1. Production of Fortified Wine in accordance with the Option III (,,Kavkasioni®)
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Table N 4 Fortified Whines made from Chardonnay

(Heating
crushed whole . Dry seed
+seedsin | | . seeds
Name of the grapes, grapes in Rectified | .
. . fermentat .. tincture
fortified wine pressed not . Fermentat | spirit
. ion + . s
vines pressed ion
Control Variant + - - - + )
I Variant + - - - - *
+
IT Variant + - - + -
. +
III Variant + - + + -
+
IV Variant - + - + -
Table N 5 Results of Chemical Analysis of Chardonnay fortified wines
Name of the experimental variant
Characteristic Control | I Variant Il Variant | IV Variant
Values . II
Vatiant .
Variant
Alcohol content % | 16,3 16,1 16,0 15.9 15.7
Sugar content | 44 16,2 16,1 16,0 16.5
g/dm
T|trat|ngaaC|d 45 44 45 49 45
g/dm
Volatile acids | ., 0,22 0,23 0,20 0.33
g/dm
pH 3.40 3.42 3.38 3.18 3.20
Total Sulphur
dioxide mg/dm® | 7 80 7 30 &
Free Sulphur
dioxide mg/dm? | 12 ? 10 > 8
Reduced extract,
g/dm3 32.39 33.71 345 38,2 30.16
Copper content,
mg/dm3 0,12 0,11 0,11 0,15 0.15
Iron content
mg/dm? 0,40 0,50 0,45 0,42 0.40
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Leﬁ’gfg;‘?”t 0,021 0,021 0,021 0,022 0.021
Z"r]r?g(;grrﬁf " Jos 0.15 0.15 0.16 0.15
Cad m%‘;;g SoMent | <001 <0,01 <0,01 <0,01 <0,01
Arsenic content
mg/dm? <0,1 <0,1 <0,1 <0,1 <0.1

In the table is shown

1. It is possible to make fortified wines from Chardonnay with the desirable content of sugar and
alcohol =16/16, by rectified spirit (96% vol. alcohol) as well as spirit tincture of the seed (80-82
vol.%, alcohol);

2. In the ready-made wines the titratable acidity is almost equal: - 4,5-4,4 -4,5, 4,9-4,5 g/l. The
initial acidity of the grape was 5,8 g/l; in the fortified wine compared to the sweat wine the total
acidity is decreased, nearly to 1 g/l. The alcoholization had been carried out at the stage whent the
active fermentation of the juice began. Upon termination of the fermentation all chemical processes
had been stopped. Therefore the reduction of the titratable acidity should be related not to the
transformation of organic sours with some kingd of chemical processed but to the partial
dilution of fluid while alcoholization by spirit rectifier or spirit tincture, in which this chemical
component is almost zero. Namely, the titrable acidity of the tinctures is made up 0,2-0,3 g/l;
however it should be taken into consideration that wine-acid salts are exposed during the cooling
and alcoholization.

3. The volatile acidity is low in all products. (From 0,20 to 0.33 g/ 1). Alcoholization during the
alcoholic fermentation did not allow acetic bacteria to activate.

The amount of volatile acidity is relatively high in the products prepared by processing of the whole
clusters (0,33 g/l); in this case the alcoholic fermentation began later, the process was going on
slowly and presumably the more favorable condition was created for bacteria activation. Despite
the mentioned due to stop of alcoholization and fermentation the process didn’t went far even in
this case.

The fortified wine given in the option III is characterized with the lowest in which first of all the
squashing of crashed dregs, cleaned from the stem is heated (In fact, the pasteurization) that

suppressed bacteriological processes, including the acetic bacteria activation.
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4. In general the content of dry extract in fortified wines made through various ways is high (more
than 30g/1), but it reaches to the highest level in case of heated dregs (38 g/1), that may be explained
by the influence of high temperature (70-80°C), by the easy movement of hardly soluble substances
from the cool parts of the grape (husk, seed) to the juice.

5. Among the fortified wines obtained by the experiment the wine fermented with whole clusterd
of the grape are characterized with the lowest extract 30,16g/1 (IV option). In case of this
experiment the mechanical parts of the grape cluster arent damaged, due to which the grape juice
isnt enriched with the tannic substances and the wine is more soft.

6. The content of the of heavy metals and poisonous elements in fortified wines made from
Chardonnay picked at Napareuli territory is in norms.

7. The spectroscopic examination of test and control wines was carried out on organic acidity
content, with high effective liquid chromatography, the results of which were presented in the
table.

Table N 6 the quantitative content of organic acids in test and control wines

Name of the experimental variant
Characteristic Control I Variant III Variant IV Variant
Values ) II

Vatiant .

Variant

Citric acid, g/l 0,20 0,18 0,18 0,17 0,16
Malic acid, g/l 1.35 1,34 1,33 1.47 1,36
Lactik acid, g/l 0,65 0,69 0,68 0,72 0,67
Tartaric acid, g/l 2,73 2,73 2,74 2.68 2,83
Amber acid, g/l 0,01 0,01 0,01 0,01 0,01

The table shows that concentrating of succinic acid from study acids in fortified wines produced
through any options is stable - 0,01 g/ 1. It appears that succinic acid was emerged in a small amount
during the alcoholic fermentation (0.01 g / 1), but still managed to produce. The content f other
acids in almost every wine is the same.

The reason for the reduction of the total number of organic acids (is reduced in the wine compared
to the juice) should mainly be sediment of their salts, partially oxidation resulting in the study of
phenolic compounds in fortified wines produced according to the study (Table 7); there were

observed the results that in the test and control fortified wines the total phenolic compounds, as
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well as content of trans and cyst-resveratrol, myricetin is increased in accordance with the
extragirated substances from the seed with different form. In particular, the highest content
of total phenolic compounds and resveratrol is 1435 mg /1 has the product obtained from the

thermally treated dregs (option III).

Table N7 The number of phenolic compounds in the tested and control fortified drinks

Experiment Option N 3
Characteristic . . . .
Control I Option II Option | III Option | IV Option
Values )
Option
Total phenols, mg/l 338 620 840 1485 632
Quercetin, mg/1 0,00 0,00 0,00 0,19 0,00
Myricetin, mg/1 0,05 0,09 0,11 0,11 0,10
frans - 0,05 0,14 0,18 0,33 0,08
Resceratrol, mg/1 ’ ’ ’ ’ ’
Cys-Resceratrol, | 1 0,12 0,13 0,16 0,10
mg/l

In this case the total amount of the phenolic compounds is more by 76% than the highest amount
of the total phenolic compound from the other options, even than the phenolic compound in option

2 (dry seed in fermentation and added seed tincture).

It should be noticed that in the fortified wines as in test also in control options the content of the

quercetin is zero, other than in the option 3.
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B Control Variant B | Variant ™Il Variant mIll Variant &1V Variant

Diagram N 1. Content of the total phenolic compounds in study option

It is noteworthy that in this option the quercetin is in amount of 0,19mg/1. This sample is obtained
by hot processing of Chardonnay grape dreg at (70-80°). The increase of quercetin should be caused
due to the dregs procrastinate at high temperature (70-8(°C) for 20 minutes. In our opinion, this
technological process helps the grapes juice to withdraw the mentioned substances from the seed
because the quercetin doesn’t appear in the composition of fortified wines made by the remaining
4 methods, as well as in the content of tinctures of Chardonnay grape; or maybe the quercetin
moved into the extract from the peel and seed of the dregs.

The fortified wine obtained by the option III differs from the wines made by the other methods

with taste, softness and smoothness.
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Table N 8 - Organoleptic characterization of the fortified wines

Assessment Elements
% Name of p
. v <)
i Wine & Transpar color Aroma Taste Harmon | .3
H| ency y
>
2 p i Light colored -
. | optionno | 0 en:tra“ Light bﬁﬁz::“"ie Clean, | Harmoni
Classical- 1 8 beige » 3PP cheerful, ous
shining and peach )
5 lively
9 Varietal, tones | pleasantly 7,1
Option N1 0 Transpar Beige of rip sw.eet, Harmoni
2 (+seeds ent Chardonnay with
. 1 ous
tinctures) 5 grapes balanced
acidity
Sour-sweet 7,7
Option N2 9 Varietal, tones taste
(+seeds in Transpar | Dark of rip characteris .
. 0 . . Harmoni
3 | fermentation ] ent beige Chardonnay tic for ous
+ seeds 5 grapes Chardonna
tinctures) y grapes
Option N3 7,2
(Heatlr%g 2 . Velvety,
+seeds in Penetrati Sweet tones of .
. 0 Dark . long Harmoni
4 | fermentation ng ripe grape and .
1 . amber i . lasting ous
+ seeds shining ripe fruit
. 6 taste
tinctures
Option N4 Sweet
(Whole Glossy, Gentle, varietal
2 : : tones of
cluster + seeds penetrati tones of of ripe | . .
. 0 Golden ripe grape | Harmoni
5 in ng Chardonnay )
fermentation 1 hinin T with ous
ermentatio 5| ° 8 grapes balanced
+ seeds 2
. acidity
tinctures

The organoleptic evaluation table of the fortified wines made from Chardonnay shows that
different technological event leaves various “traces” on the product's color, aroma and taste.
There aren’t extragirated substances in the control sample, therefore it is an open beige (pleasant)

and have a light-colored fruit aroma.
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In addition of increase of the seed extract in experimental samples the color becomes more

intensive: in control wines of I and II options, where only the seeds or its tinctures are included,

the color is changed from light beige to dark beige and where the grape dregs was hot treated - III

option - dark amber, and in IV option - fermentation of whole clusters together with seeds and seed

tincture - golden.

Chardonnay as the fortified wine produced from the aromatic varieties of grapes almost in every

options preserves grape aroma.

From the presented wines the highest rate - 7,7 point from 8 point system — received option III

Image N 3 The fortified wines produced through different options

From the studied options have been selected the best one, in accordance of which have been

produced new alcohol drink “Kavkasioni”.

Technological processes of production of “Kavkasioni”:

L

II.

I1I.

IV.

VL

Separation of seeds from the residual waste (chacha) of physiologically ripe
Chardonnay processed with European way; its drying, packing and storage;

To make tincture from dry seeds from the previous year Chardonnay, before 1
month of Chardonnay grape vintage;

Processing of technically ripe Chardonnay grape— stem removing;

Thermal treatment of dregs: heating to 70-80°C for 20 minutes in special thermal-
exchanger;

Cooling and cleaning of hot dregs;

Cold filter (in the refrigerator) with sulfur anhydride of Fractions I and II;
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VII.  Cleaned sweet decanting in the fermenting vessel with the yeast, by adding the dry
seeds in amount 25g/1;
VIII.  Fermentation with seeds ~ 4-5 % of Chardonnay juice until sugar dissolution;
IX.  Alcoholization of partially dissolved fermenting juice and fermentation suspension
with tinctures of spirit;
X.  Procrastination and cleaning in cold (-5°C );
XI.  Wine decanting

XII.  Wine filtration and bottling

Table N 9 Results of chemical analysis of the fortified wine “Kavkasioni”

Ne Characteristic Values Values
1 Alcohol content % 15,9
2 Sugar content g/dm?® 16.0
3 Titrating acid g/dm?® 5.0
4 Volatile acids g/dm? 0.7
5 Total Sulphur dioxide mg/dm?3 50
6 Free Sulphur dioxide mg/dm?3 5
; Iron content mg/dm?3

0.42
g Copper content, mg/dm?®

0.15
9 Lead content mg/dm?® 0,022
10 Arsenic content mg/dm? <01
1 Cadmium content mg/dm?® <001
2 Mercury content mg/dm?® 56 5000BBS
13 Reduced extract, g/dm? 38.2
14 Citric acid content g/dm?® 0.09
17 Malic acid content g/dm?® 1,67
18 Lactic acid content g/dm?® 0,72
19 Tartaric acid content g/dm?® 1,68
20 Amber acid content g/dm? 0,03
21 Total phenols mg/dm?® 1445
22 Qvercetin, mg/dm?® 0,19
23 Myritsetin, mg/dm?3 0,11
24 Trans-resveratrol, mg/dm?3 0,33
25 Cys-Resveratrol, mg/dm? 0,16
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As it is shown from the table the results of chemical analysis of the fortified wine “Kavkasioni”
corresponds to the data of fortified wines stipulated by law, at the same time the mass concentration
of the total extract is high (38,2g/l), which is caused by one of the technological processes of

winemaking — dregs heating to the 70-80°C.

Production of Kakhetian Wine from Chardonnay

Technically ripe Chardonnay from Napareuli micro-zone brought up (sugar content - 23,5 titrable
acidity - 7,5) has been processed in the factory of Schuchmann-Wines Georgia and placed in
Kvevris for production of Kakhetian wine. The sacred culture of the yeast was added and
began fermentation, which was conducted no more than 26°C, and completed in 8 days.
The Kvevris were sealed for the end of October. For control had been taken Rkatsiteli grape
proceed with Kakhetian method from the same Napareuli viticulture micro- zone.

In March after opening the Kvevri the fining wine had been taken from Kvevri by pump. For this
time Rkatsiteli-Kakhetian was glossy, with good shine, and Kakhetian wine made from
Chardonnay was slightly dark and was not characterized by shining.

The aim of our further research was to study the chemical parameters of Chardonnay and
Rkatsiteli wines. In order to determine the contents of the main organic acids of wine, the
experiment was conducted on high-quality liquid chromatographs (HPLC), on which for
17,5 minutes had been carried out detection for each sample with ultraviolet radiation at
215 nm wavelength,

On the chromatogram of expert wines are shown peaks, the area of which corresponds to the

identified organic acid. These acids are given in the Table 10 .
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Chromatogram N 1, 2 - The Chromatogram HPLC of quantitative content of organic acids in
Chardonnay and Rkatsiteli produced by Kakhetian manner; 1 Peak — acidic acid; 2-wine acid; 3-
malic acid; 4 -lactic acid; 4 - citric acid; 5- succinic acid

Organic Acidc Values g/l

N Chardonnay Rkatsiteli

1 Acidic acid g/dm?® 0.01 0.004
2 Tartaric acid g/dm?® 2,35 2,44
3 Malic acid g/dm?® 0.34 0.48

4 Lactic acid g/dm?® 2.22 1.91

5 Citric acid g/dm?® 0.02 0.02

6 Amber acid g/dm?® 0.21 0.28

As expected these two wines are distinguished with a number of chemical characteristics, including
different quantitative content of basic organic acids; All of this, of course, is reflected in their
tasteful peculiarities.

The sharpest difference is expressed in the fact that the Kvevri’s Chardonnay is highly alcoholized
(12,9 volt,% and 19.0 g /1), than Rkatsiteli (12,8 vol.%, 21,2 g/ 1). In addition, in comparison of data
of these two wines, it is particularly noticeable much larger content (2, 22 g /1) of lactic acid in
Kvevri’s Chardonnay than in Kvevri’s Rkatsiteli (1,91 g/ 1).

It should be noted that the Kvevri’s wine made from Chardonnay by Kakhetian method after cold
and wine stone processing, also after its filtration in paper sterile filter and bottling, became quite

sophisticated, obtained light beige color, transparent visual and shining, but had weak aroma of

tobacco, tea, peach; Color - amber, light egg yolk color ..
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The fruit tones that are characteristic for Chardonnay has been lost, the taste was quite softened
and it became sluggish. Presumably the softness of taste of wine is caused due to high content of
lactic acid (2.22 g / 1), (table N10). However, high extraction and a little sour-bit taste gives
somehow a different, original taste to wine.

As it seems the organoleptic of Kakhetian wine from Napareuli Chardonnay don’t come in harmony
with the Kakhetian method of wine making (on all the cool parts of grape - stems, husks, seeds —
sweat fermentation and wine aging), as well as mineral composition of Kvevri. Which is expressed
in the fact that after fermentation and aging, there had been left less fruit aromas in the Kvevri’s
Chardonnay; Instead the peculiar sour-bit taste was emerged; which the wine took from
Chardonnay stem during fermentation and aging; but decline of titrable acid of wine, its sluggish
and dull taste should be related to the high content of lactic acid in it.

According to the experiment, because the wine of Napareuli Chardonnay made by Kakhetian
method couldn’t satisfy the organoleptic criteria, which was later approved by the tasting

conducted in the company, therefore it wasn’t given recommendation for a large scale production.

Conclusions

For the first time we studied agricultural and technological capabilities of the introducing white
vineyard variety planted on the territory of the company “Schuchmann-Wines-Georgia” on the
Napareuli viticulture base in the Kakheti Region, for the purpose of producing different
technological wines from it; The sparkling and fortified wines for the first time were made of
Chardonnay grape from this micro-zone;

a. The chemical and organoleptic parameters of sparkling wine were studied, which were
compared to the data of sparkling wines produced from Chardonnay in European classical
winemaking countries;

e It has been found that Chardonnay sparkling wine on the Napareuli viticulture base,
according to the qualitative data, boldly takes the place among the sparkling wines made
from Chardonnay in Europe;

e The technology and technological scheme of sparkling wine making by Chardonnay grape
using in bottle method have been developed, on the base of which had been created
technological documents of their preparation;

b. The chemical parameters of Chardonnay grape seed in the different phase of grape maturity —in

early and full — maturity phase
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The alcohol tincture making technology from seed in different phase of grape maturity has
been studied, in accordance with the alcoholcontent, procrastination time and temperature;
It was also established:

That it is better the seed for wine making to be taken in technical maturity; the seed to be
gathered when the sugar content in the grape reaches to 22.0 % and more;

Technological regimens for the adoption and storage of seeds have been identified: the seed
shall be stored in dry and dark conditions; the seed is valid for a maximum of one year;
The technology of seed tincture was established. The cleaned and dried seed should be
added the spirit-rectifier in order the alcohol content to reachat least 80 vol. % and to be
procrastinated for at least a month.

The alcohol tincture of Chardonnay seed have been investigated on the total content of
phenols and antioxidant substances: myritsetin, quercetine, trans-and- cyst resveratrol;
That for using the alcohol tinctures in fortified wines the seed shall be taken in the vintage
season of the previous year of wine making;

Various options of technological processes of Chardonnay grape processing, juice obtaining,
alcohol fermentation and adding the alcohol tincture in fermenting juice have been studied;
The quantitative content of chemical and biologically active ingredients of each option has
been studied;

Has been made dessert fortified wine “Kavkasioni” on the base of alcohol tincture of
Chardonnay seed and was determined technology of its production;

Schemes of processing of dessert fortified wine “Kavkasioni” have been established. The
technological regulation of its production is compiled and approved;

The sparkling wine and dessert wine “Kavkasioni” made in bottle method by using

Chardonnay grapes.

Economical effects. It has been determined that the production of 1000 bottle Chardonnay
sparklin wine will bring 7600Gel and production of 1000 bottle “Kavkasioni” — 7210 GEL

profit;

The technology of production of sparkling wines and dessert, fortified wine “Kavkasioni” from

Chardonnay in bottle method, established based on the study materials by this dissertation thesis

was transferred to LTD “Schuchmann-Wines-Georgia”, which produces the mentioned wines and

sells on both local and European markets.
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