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/)
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/)
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oo Mbs  YymBowoym, Moz 9my3399ws 9393006  ©306mTo oo
130MEGH056MdOL 60369 MdL. ymMdbol Fod@0sbmds sGol 21 % (12,18°0,58).
3M03mO0L 936MM39wo 03060l BL3oMEH06MdS 11,11 %-0s, 59 }¥0Tob yMHdbols
35JM05bmds 30 18,52 %. d3936M0L ©3060L LB30M0sbMds 12,26 %-05, y®AbOL
05J6056mds 30 21,14 %. 8sb6530L (39696  93OM3MEo  GHodolb  ©306mdo
U30GOEH05bMds 10,62 %-05, ym@Ibols VogMosbmds 17,7 %, 39360l 3060l
130ME056MdS 12,18 %, y7MHIbol Foder05bmds 21 %.

y39ws gcmdbols x0dosb 306mgdo ©sdbos X9 930™3Mwo {oloo,
boeom dgm6g-99Ls9g gL, 30560 s FIME0 5dobEol 8909y WIIMIBOWO

ym6m3dgbo 459m30996900 43936006 3060l OLETBIYOS®, MTo3 FoBMOf30s
gmeIbolb x0dgddo  dogdMol 9993390 md0L  2oBMms o Fggyo®©  J3936M0L
©30b6mgddo 803009  B30MEH056MBOL  FgEIMGd0m  Fooo  F99339wMds.
936310 GHodolb mgmemo  306mgdol JgsMgoom s  B30ME06MdS
3965306390l 03060l LodlmdMJgl, Lobsbgls s Loboolgl.

®3060L  bsGolbol gmom-ghmo  35B396989w0s  BHo@MwMwo  8553056Mmds.

bbgoollbgs  3Hodol  ©30bo0lm3zol ol goblbgsggds s,  JOMHOMII,

©53M3009dYwos  gm@dbols  x0dbgy,  9939bsbgmdols s dgm3069mdols

3900mg0DHg, ol AsbLIHBW3IMI3L ©3060L 29gdmzbm® M30U9dJIL.  FHOGHOIEO
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9:353006mds  3609369crm3z5605 3060l  253dwgmdol M35l BGOlom,
5MOxmdglgols  Jgbobgols  3OMEgLYdL,  5x39MbYAL  FozMMMMYboBIgdOL
3936039 gdsL. 3060l d0MmJdodoMmO BEYMIMS F9B30MMDYIMWOS B5s3900L
dmddggdom. GmamO3 gbMowo 2.2-sb BsbL, B39l b0odxMdgddo 93GmM3mEo
G030L ©0306Mm90d0 BHOGHMMEOo F553056M05, ©0306MT5535Dg 4909565008980,
996ygmdlL 4,34-8,01 @/, bmeem d393M0L 30bmgdobmgols 4,85-5,15 g/an-ob
03960 q030.

dgemmsgo 9553900 PotBmoygbl ®30b6mdo 93069
50 9bMB0MIMOLGdIMOo 30563515350 600l 3bodmgzsbo 9553900
IONMIWOMBISL. I 306mTo FJOMW30 0553900 96 MBS 509Ts3YdMEIL
1,0 /-, GmamO3 gbOowo 2.2-sb BsbL, Bz9b 8oge  dosbserobgde
©306mgdd0 3O Me0s30 3553980 d96ygmdl 9999 B3M9gddo: 93MM3Io GHodol
©306mgddo 0,42-0,51 g/, bewwm 43936008 0306mgddo dgeHygmdls 0,51-0,84 /-
0. 9JMmogo 85539006 Fomoo 99dzgemds  Jobmmo  Godol ©30bmgddo,
9360M3M@mb  G9sMgd0m, JOMOMOIPIE  FOB30MHMBYdMos  Fslido  3oTem-
6039955360 00Ol 8080bsMgMdsBY, mMIzs TJOHmersgo 553980l
MmE9bmdom  999339emds 96 0f3g3L  ©3060L  499m3bM6m  »30L9d90%g
D9393w9bsL.

©306M9030 4560L5BMZMS 309039 LogBM 9JBEHMSJGHO. 93MM3MWo BHo3ol
©306mgddo Loghmm gduBeoddo 0oL 16,2-19,9 o/-ob oty gddo, bemerm
9439360L 306mgddo 16,2-25,9 9/w-08g. Mosbs3 930™3Mwo GHodol ©30bm
53D YOIM0s MFoFm, ol 6530900 Gom©gbmdom dgoEegt gJuEHOIEme
5030096M9090L. J3930M0L ©306m 30 MBOM BbgM0sbos, FoFoBgs ©oygbgdmwo
5 39399bGH®sgdBH e 603000969090l dg0(393L.

95dM900L 8993390mds 030680 A5bLEBM3MI3L w3060l FHo3L. B3gb dogM
39965e0HgdM 93MM3Mwo GHodolb ©306mgddo Bsmo MmoMmEIbmds dgMygmdEs

0,6-1,8 o/, 439360L ©0306mgddo 30 1,95-2,4 o/m.
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9360™m3wo  Godolb 30b6mgddo mogolnso SO2 dgeyqgmdl 8,96-17,92
dy/, 893530060900 SO2 66,56-96,0 dy/a», 439360l ©306Mmgddo Msgz30LvBsEO
SO2096mygmdls 8,96-10,24 9/, 893530060900 SO247,36-62,72 dg/o.

pH ©3060L 86003690mgsb0 3583969090005, ©oasb ol 3oblyBM3zMZL
30600 LEHIOOEMOMBIL.dolo F99(3390MdS 030600 HTMI0IOIE0s BogOHoM
9:353006Mm05%B9, bl MMMGdom 30 3060l 859359. B396 o960 BYdME
9360M3wo GHodol ©306mgddo pH ool 2,9-3,35; bmeom 439360L 030bmgddo
3,47-3,92.

©3060L bsGobbdo sb939 9609369crm3zs605 bggdomo ffmbs. bggoMomo
Pmbol  omEgbmds  @ob3oMHMdYdMwos  ymedbol  x0dby,  ©3060L
39029600Md5%9, ©oygbgdol Holby, sLs3bg s bb3g. 93M™3mwo GHodol mwz0bol
b390M0m0 jmbs 99scmgdom d306Mgs 4393001 ©306Mm9g0msb 89s69d00,M5(3
39630009005 030606 (3H9dbmMeEMmy0sHY, HMIXOL OMLSE 96 bEgds FsFob
399mygbgds. 530l godms, GMI 93MMm3mwo (gboom IO ©30bmgdo
Bogargds d9o3egl 9dudMod@ e 6o3mogMgdgdl. B3gb 8096 gosbseoBgdmen
9360M3wo  GHodolb 030b6mgddo bzgoGomo fmbs dgmyggmdl 0,990-0,991-dwy,
bomerm 43936006 0306mgddo 0,994-0,996-0¢09.

50 0mbs(39990%Bg WIYMHEbMdOm Fgy30dwos 30dzom, MHMI  30bmgdo
053080 JodomMo 85839690900 53859mB0EgdL 39db03Mm0 MgAWsdgbEom

39003500006 gdMw yz9ws InmbM3bsL.

069G oMo 60300096M90900Ls s 3dodg AgEsegdol dglfoges

B396 dogH gMBgmeo gm@dbols x08900sb ©sTBoIdM J393M0Ls S
9360390 3030l 030609030 49bolsB3cms BobgMowmemo BogmogMgdgdols s

ddodg 9939 gdol Momgbmds.
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gb®owo 2.3. ©0306mgddo 2sbLsBL3OMwo  dobgMowwmEmo  Bogzmogmgdgdols

3Mb39bG®s30900 (ppm; dp/c»)

3sb30L
Bobwy®o PobmMo | 3o3mmeo | 3mwozm®o | dsbsgol df3569
(3969
(036™370) | (§393%0) | (93O™3no) | (J3g3®0) (036Om37wo)
(d39360)
Mg
1,81 1,95 2,01 2,51 2,35 2,54
(ppm)
K (ppm) 2,94 2,58 1,94 2,15 3,24 3,55
Na
0,42 0,65 0,55 0,65 0,48 0,85
(ppm)
Ca (ppm) 3,12 3,52 3,48 3,68 3,81 3,97

3b®owo 2.4. ©306mgddo goblobmzMmeo 3dodg dg@owgdol 3mb3gbdMsiogdo

(ppm; /)
35630l
Bobwy®o PobmGo | gmmozmmo | gmeozmmémo | dsbsgols 953569
(036030@0) | (§30300) | (93O™3no) | (J303%0) (036037)@o) Va0
(d39360)
Cu
(ppm) 0,33 0,29 0,26 0,24 0,43 0,39
Cd
(ppm) 0,51 0,73 0,48 0,56 0,94 0,105
Al
(ppm) 0,48 0,34 0,51 0,23 0,71 0,65
Pb
(ppm) 0,65 0,58 0,19 0,22 0,54 0,46
Fe
(ppm) 1,49 1,50 1,67 1,36 1,56 1,45
Zn
(ppm) 0,18 0,17 0,40 0,29 0,25 0,39
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dobgMomemo  60300096M90900Ls  ©s  8dodg  FgGHowgdol  T9I(339LMdS

PO LoTol NN eI ION Jobolb  x0dol  gm©OIboligob

3Mgm3g  OJofomgeols o
©53D5YdM 4393M0L5 s 930MM3o 3Ho3oL 306mgdTdos.

gb®owo 2.5. GJsfomgwols s Jobol ©30b60l 603wdgddo goblsbrzcmwo
9069650 60300096M90900L 3b(396GGS30900 (ppm; dy/e»)

Mdohomgwo | Msfomgero Jobo Jobo
(d30360) (03630 (d30360) (036™3 7o
Do) fgbom)
Mg (ppm) 2,29 2,47 3,27 3,32
K (ppm) 3,94 3,96 4,07 4,08
Na (ppm) 0,22 0,17 0,18 0,15
Ca (ppm) 37,6 35,02 48,01 44,05

3b®owo 2.6. HJsiomgaols s Jobob 03060l 60ddgddo gsblsbrgcmwo ddody

39Gowgdob 3mbEIbGHMo30gdo (ppm; dy/w)

Mdofomgero Mdsfomgeo Jobo Jobo
(d30360) (03630 (d30360) (030m3Yeo
foboo) foboo)
Cu (ppm) <0,5 <0,5 <0,5 <0,5
Cd (ppm) <0,5 <0,5 <0,5 <0,5
Al (ppm) 0,40 1,28 0,99 1,02
Pb (ppm) <0,5 <0,5 <0,5 <0,5
Fe (ppm) <1 <1 <1 <1
Zn (ppm) <1 <1 <1 <1
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33193990l 89009250 ©y0b©s, M ddodg dg@owgdol (Cu, Cd, Al, Pb,
Fe, Zn) 8993390mds 153390 B3Mgddos, GMmam®3 RobmMobl, 3meo3zmmmob,
356530L  8H3569L J39360Ls s 93MM3MEOE TBIIOME W306mgddo, ol
O Jofomgaols s Jobob 35Bob x0dgdol z0bmgddo.

dobgMowmemo  603m0gegdgdol  d99339emdgdo 39360l ©30bmdo
©sx30dboMES 9o BOMEIbmdom, 300060900539  x0dol  gm@dboligyob
©53D5©gdM 93030 G030l ©306Mmgddo. Log35MeIEMS, MM dobyMoEmEmo
6030096090900l  FgoMgoom  Fo®owo 99339 Mds  2odmf3gos 03060l
©5949bgdom 4393080, dobgMomo  b0gm0gMgdgdolL  godmbgws  bgdy,
OMamO3 9393000 39ol s 35MIOH0 33000l Jgbgdolsl, sBg39 yedbol
939360l ogo6m0 bsfoegdosb.

0306m8o  ggbmMo  603mogMgdgdol, Gbobgdols ©s  B6GHoMJLoIbEGHMMO
5gB03mdob dglifogems

©3060L 60339030 2obolisDeg®s Loghmm RbmwmGmo bogmoghmgdgdo,
A9606900 s 56EGH0MJLBOIBEHMDS.

gb®owo 2.7. ©30b60l 603439000 obloBOzMMEo  Lsghmm  FgbmermMo
6030096090900, 9606900l @ 96EH0MJL0IBEJOOL 3:mb39bGHGS0s.

LsgHOM
©30b60L A9606900 | 96GH0MILoIbEHMdS
5396Mq00
6099938900 /@ /e
g/

Bobmco

1 212,2 0,204 149,28
(936m37o)

2 BobmMo 2003,5 1,77 2239,19
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(d30360)

3MW03MYOO
3 2149 0,216 149,28

(93O™3 7o)

(3ME03MO0
4 1779,0 1,812 2545,21

(d30360)

956530L 33969
5 250,2 0,204 111,95

(93O™37wo)

d56530L 83969
6 2051,0 2,37 2935,0

(930360)

OMaMO3 3OO0 2.7-05b BsbL, Bodogg x0dol ymdbobash sdbowgdmw
9439360L ©¥306mgddo LygHPM RIBMEWMGHO B0ogm0IMYd9d0L F90339EMds 093G
509953905 3500 MrMEYbMdGOL 93MM3MEOE HTBOYIM ¥306Mmgddo.Bobwmemols
936030 oloo ETBsYIM M306mBo LogHmm B9bmegdo 212,2 Fp/w-0o,
OM3d 09539 x0dob yHdbols J393¢ob ©30bmdo gl Mobgo 2003,5 dy/w-bs sefiggU.
dbaogbo  aoblbbgoggds 99godhbggzs 91939 EFMEP03MNMOOLS s Fobogols dH3s69L
©306Mm903d0. (3030mmMoL 93MMm3)wo [alom sdHBsIdME ©306mTdo Logmom
196w MGo bogmogMgdgdo 214,9 9p/w-0s, bmwm 3936008 ©306mdo 1779,0
dy/a. 85bs30L Af3969L 93M3IMo© sdBs©YdIME 30bmTdo 250,2 Tp/w-09,
939360L ©306mdo 2051,00p/¢0. 53 dmbs3gdgdom b396 o9 ©odBsIdMEo
©306Mm7g00 J9sM©s MEbmm® foomgae 30bmgdl (dsg; LsdgMAbymobl, o@swool,
Bobgomol, 8s39mbools, 33036MmLoL, dgdbozol s bbgs M306mgdls). sa0bs,
6Omd 43936008 0gmMo ©306Mm900 BgbMEM® 503m0gMGOIGOL MROM  JoIEO
3M6396EGHMs300m 990393V, 30MY LEBOZIMYIMINOL Fomgero wz0bmagdo.

03039  A9bgbgos  9obodbgds  3Hobobgdols  Jgdmbggzsdos.  dsmo

9993390™ds  J393600L  ©30bmdo @G FgBHos, 3069 93OM3Mo  GHodob
®30bm9ddo.
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99b396009639dds 5B396s dF0oEMH™M 35300600 BbMEMHO 603m0xMHGd9dOL
M5mgbmdsLy @S 9BFHOMJLOIBEGHMMO  M30U9d9d0L  dJmbg  BogEmoagdol
509bMdsL ImEMOL. ©0306Mmg00, HMIGdoE bobosm©Yds LoghHmm ggbmermEmo
6030096909001 RN 960083690mdom, 2399m0Mhg3s om0
3b6G0MmJLoBEGHMMO  sBHogzmdom. @bGowo 2.7-sb  BsbL, ®MmI Bobwmeols
9360m3wo oo  sdBsIdM  30bmdo  ggbmemMo  bogmogMgdgdols
om9bmds  Jgoaqbl 149,28 dga/aw, J393600L ©30bmdo - 2239,19 Jp/e.
3M03MmO0L 93MM37wo 3Ho3ol 306mdo s6ol 149,28 3/, 43936008 306mdo
- 2545,21 /e, 856ogol 3F3969L 930M3Me 30b6mdo - 111,95 p/e», boerm
9439360L ©306m3do 2935,0 dg/e.

939330 dmEM9g30L 3OHMEgLlo 808E0bsMIMBIL EY-0sdgdo 4-5-x96, M3
byl MHgmdL  9JuBHOogEosl. ImE930LOL IFYwgBHor dsloby (3960, Hodho,
(00™d0)  Bgdmgdggds gbdsegds  Bo3gMO30ol S ©306Mm  FEOMEYdS
196MMGHo 603m09M9g0gd0m. 03060l 4990 BgbmeMHo bsghmgdom
bgwls MHgmdl sgMgmzg 9393600 3060L boby®mdwogo oymabgds - 53 OMUL
65996039 030l gobdsgwmdsdo §393Md0 sOLYdMEo Hodhs s 3960 5doEMYIL
©306mU, HMyme 3 1396MmEmmo 60300096M9d900m, 0bY sbEHOMJLOIBEJOOM.

900900 99093990l IOEHIMGVIMOL  dmbo39dgdol  BgaMgdols
Log3mAdzgerdg 9godegds 0mgd3zsoL, MmAd B3b doge gosbsEPoBYdMEo MgmMO
g4medbobash  sdbsgdMwo  4393600L  ©306mgd0  2sdmoMBg3s  LogMom
196MmMOH0 6030009693900l Jowowro 8993390 MBOMS S, JLodIA0BOE oWHEO
36¢0mJlobEHWMO dmddggdom.

030680 HMsbl- s> Gol- ryBzgMoGMMmeEol Bglifsgms

0™ 3900MEA0 5JBHYISWMO 35BS BEGH0MJL0IBE MgHB39MSGHOMEOl
39bLsBE3MS. MHxHB39MSEGHMMEOL F90(339Md0m 45dMm0Mmbg3s Homgwo w3z0bmagdo.
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Aol 5g3LLLA3MOBswm  ™M30Lgds,  9bggdl  LodLbogbol BOHELL. 3393900
5QIBGHMOYOL, OMT 553056900, GMIWgdoE M9dMEXMdIb M9HB39MEGMMEOm
00  30bml  653Wwgds@  5M0s6  Bo®mgz0wbo  Me-LolberdsMmzms

0553500909090 L5d0.
L5565E0BMm 603T9ddo HBbL- S ol- B9HB39MHIGHOMWO 49BOLEBOZEM

35059839 GHMO0 193500 JOMISGHMYMITBOOL 459mygbgdoo.

gb®owo 28. 3060 603md9gddo H®s6L- ©> ob- OH7B39MGHOMEOl

3M639bGH®Ms30s
OO5bb- 3ob-
69H39M5GMMEo, | M9HB39MGMMMO,
g/ G/
Bobwmeo
1 0,3 1,1
(936m37e00)
RobmMo
2 2,4 0,88
(d33360)
3M03M)O0
3 0,32 1,5
(936m3700)
3PW03MmYOO
4 2,8 2,44
(d33360)
35b6530UL 33569
5 0,48 1,0
(936m37e00)
3565300 33569
6 4,8 3,6
(J39360)
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JOMA>GHMAM9830w0  565¢w0Bol 990  ©IYobos, GMI  Jgg3toL
©30b6mgdo  99goEegl  (Msbl- @5 gob-  ©HB39MGHOMEOL  MAOHM  Doon
3M6396@GH®M53090l, 300069 08539 X030l 93MM3MEo GHodol 30bmgdo. 3060l
©53D59d5 3936030 O I35MJdOL 3OMEgLdo FoFol dmbofowrgmds sEIdom
D9393w965L 9bgbl HB39MGHMMEol 9993390 Md5DY.

©306mdo 3390393060l s FoMmoiEgEobols dglfisgams

99b3960896¢0L BIMREGOTO ETBOEIOI ©306Mmgddo Fglfogaow odbs
339639¢0b0L s JoM039BH0bOL 3mb639bEME0s.

3396393060 809379036905 3@oxIbMWMH  BEs356M0EIdL.  Jodom®o
33193990 3390393069 d0M0MI©s© F0FoMNos oL IbEGH0MJLOWIEEMM
59BH03md5%B9.  9b6GH0MJLOIBGHMMO0  5dEH03MdOL  godm  FoMOME  Fodmoyqbgds
890306580, GmymeE 3609396:300L Lodwoegds, olgmo Bb3sILBIS S535©YdOL
300smm,  OMAMO03ss  LBodbogby, BOWE3900Ls s J-LolberdsM3M

55350098900 s bbg.

gb®owo 2.9 J3936M0oLb 03060l 603dgddo QsbLsBLIOMWO 339M039BH0bOLS
d06039EGH0boL 3mb396G®S309

3300390060, | 8ooggdobo,
©3060l 609939d0
Gy g/
: Bobio (g36m3zero) - 0.1
2 Bobm®o (439360) 6,2 7,3
3 3030460 (9360M3W0) - 0,1
4 303009960 (439360) 0,5 82
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5 | 856530l G369 (936r039@0) - 0,42

6 856530L 83569 (439300) 83 12,0

OMamO3 3BO0Wwo 2.9-05b BB, 339603930boL 903390 Mds IBOJLOM®S

dbmEm© 4393606 ©¥306Mmgddo, 93OM3ME©  ITDIOIME ©306mgddo 3o

©9399BH0Mgd0L  DO35ML  J3gdmm  5dmBbEs.  33eg30LM30L  sTDBOWYdME
©306mgdl  dmEmolL 339039300l y39weBg  dswosero 8993390 mds  500bodbs

356530 3(3569L 939360l 306MmTo.

J30360L  ©306mgdo  godmoMmbgzs  9Mgm3g  JomoEgEB0bol  Fomsero
3993390 Md0m, 3000609 00539 X0doLAYD ITBsIIMWO g3MM3Mwo  GHodob
®306mgdo.

d0Mad 89092909  ©oYMHbmdom,  GMmamOE  BbL,  FoFoby
OIQOMIONO S ©I39M3JOM0o ©0306Mmgd0 godmoMmbgzs docMmoigBHobol s
339639¢0bol omoo 8993390 MdO.
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336900

Bobmeobl, 3memozmy®mol, 356s30l 8(3969L, J39300L s g3Mm3Mwo faloo
3B YdIMo  306mgdol  JodoMmo  sboliosmgdegdols  dglhogerom
©o0b©y, M3 50bodbMwo  x0dgdol  ©M30b6mgdo  AsFM0MRY3056
3505@bsMmolbmgsbo  ©3060LsMZ0L  TobsloMgdgo  Jodoo o
656093303960 1»30L939000).

1533093 603939030 ©OEYRObEs, Mmd 8dodg Ag@owems  F9I(339W™MdS
399L5058905 LEBObIMEH00 oAb BMMAHDUL.

BoB96M9300 330939000 Y06, ®MA J3936M0L ¥306Mm9d0, 93BM3wmwo
Go3ob ©3060g0msb 39056Mm9000m, b5 dobgMoermeo

6030096090980l MROM Jomswo d603369wmdom, M3 FIb30MMBYOOs
90b9Momemo 603009093900l 45IMBZE0m, MMAMOE 393008 39wl
S 35NMWIM0 33000l Tgbgdolsl, sbg3g gm@dbols d@9g3bols dogo®o

Bofoegd005b.
5006y, MM §39360d0, FoFobg G300 falom, TBsYdIMWO
®30b6mgd0 390m0Mbg35 1396mEmEOo 6030009690900L 35050
399339 Md00.

BobmEOL, 3Mmeo3zmmeols s dobogol  d)H3sbgL 39300l ©306mgdo
19bMwMeo  60300096M90900L 99933900 Md0  FgocmEs  LadgMIbgmoU,
0&dool, Bobgmol, 8s390mbool, 3303Mmbol, dgdbogol s bbg. fooger
©306mg0L 5  @OIILGHMOS, MMI  J39300L  ©306mgdo  B9bmEwY©
603000969090L G90353L MBOHM BosEr0 3Mb396GHOS3000.

5006, HMA J393M0L 306M9d0 MRBOM FEOIM0s F9b0bgdom, 30MY
9360390 3o30L 306Mmqdo.

5630mJLoEBEHWMMO 5dBH03MdOL gobLoBM3MOM YOS, ®MI Boby®ol,
3M03mOol s 3sbogols d)3569L 939360l 306mgdo  49FMOMPY3056
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3b6GH0MmJLoBEGHMMO  5dBHoz3mdol  Fosmsewo  360d3bgermdom,  30MY
936030 3o30L w30bmado.

©0by, ®MI IMbL- ©5 gob- M9H39M5@GHMM@OL  3Mbi3gbGHMOE0s
J439360L ©306Mmgddo MBG™ @05, 3000609 93OM3Io G030l 30bmgddo.
OOsblb- ©5 pob- 6H9B3905GHMM@OL  Jopswro  999339mdom  J39360b
©306Mmg03s 39309 2oI9FoEdS LOdYIOIBYMOL, dEMSBoooLs s Robgmols
3bmdo Fomgw 306mgdL.

339639G0bobs s 30MH0(393H0BOL FobloB3MOm sEAO0b, MM J3936M0L
©306Mm900  2930wgdom  8EOEIM0s  90bodbmwo  bogmogMHgdgdom,
93631000 3030l 03069096 JgsMgdoom.
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Abstract of Elene Sordia PhD work: ,,The study of Georgian Qvevri wine biochemical

characteristics ”

Cultivation of vineyards and winery is key part of Georgian agriculture. Apart
from its social significance, wine has a profound economic influence and commercial
value due to which wine production process is becoming increasingly prioritized in
agriculture everywhere in the world.

Demand for “Qvevri” wine production is rising exponentially not only in
Georgia but also beoynd its borders which necessiated quality wine production and
its diversification.

Chemical compound of wine is extremely sophisticated since it compiles from
a number of synthesis. Through strict analytical control on chemical elements
starting from grapes cultivation process to final product, wine producers ensure high
quality wine manufacturing methodology resulting in its distinctive taste, bouquet,
color, aroma and transparency.

As part of the study, Chinuri, Colikouri, Manavi Green grapes species have
been selected. The dissertation work aimed at producing the above mentioned wine
with the following technology using the same grape species: “Qvevri”, versus
European technology.

In order to produce phenolic compound rich wine including resveratrol and
respond to the market demand, it is essential to select grape species correctly; The
environment, vineyard cultivation techniques and wine making technology should
also be taken into consideration. Therefore, the key factors should be identified in
the wine: Chemical parameters which determine wine quality, general phenolic
compound, antioxidant activity, antioxidant resveratrol concentration and the
amount of quercetin and myricentin.

The purpose of the research was to determine chemical features in the
produced wine to provide evidence of “Qvevri” wine superiority to the wine
produced with European technology, its advantages promoted and its positive effect
on health emphasized.

Primary focus of the study was determining general phenolic compound since
they play a crucial role in wine quality evaluation. Phenolic compound experience
certain transformation acting on typical wine qualities: flavour, aroma, color,
transparency which in turn exerts a decisive effect on the formation of organolephtic
qualities. Phenolic compound contribute to each stage of complex biochemical
process of wine production and maintanance.
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Recenetly determining the amount of antioxidant quality compounds has
become increasingly topical and interest in resveratrol is also growing due to its
curative power and ability to slow down cancer progression. Several studies have
confirmed that, the people who consume antioxidant resveratrol rich wine tend to
be less prone to cardio vascular deceases. Quercetin which is a preventive measure
against cancer, lungs and cardio vascular deceases is also a significant factor.

The PHD work also aimed at determining antioxidant activity in the wine to
be analyzed; Identifying trans- and cis- resveratrol concentration in each sample;
Discovering quercetine and myricentin as well as pinpointing mineral and heavy
metal content.

The research was conducted on Georgian white grape species: Chinuri,
Colikouri, Manavi Green. Their brunch structure was identified and production of
wine with “Qvevri” and European technology was analyzed. Chemical parameters
study of the wine revealed that the wine produced with both “Qvevri” and European
technology of the grape species selected by us is distinguished with high quality wine
chemical and organolephtic features.

Heavy metal compound was also determined in the sample under scrutiny
and it was established that they meet the required standard.

Furthermore, mineral consistency was measured in the wine after which it
was verified that “Qvevri” wine are charactarized with higher mineral compound in
comparison with European type wine.

General Phenolic compound, antioxidant activity, quercetin and myricetin
concentration, as well as antioxidant trans- and cis- resveratrol have been
determined. On the basis of the comparison between the given results and science
literature it was established that the “Qvevri” wine produced from the white grape
analyzed by us is characterized by high concentration of general phenolic compound
and by high antioxidant activity. “Qvevri” wine includes more concentration of
antioxidant trans- and cis- as well as more quercetin and myricetin compared with
European type wine

According to the research it can be concluded that there are various factors
that discriminates “Qvevri” wine from the European wine produced from the same
grape species.
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