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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.



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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d9Bbgdoo 96 mEbsg M350, LodgBHMoIEro, 9580 gsbogMo s dmeom
9635 g0Iero. ggemo dma(3sbm-ygzomgmo 5J3b. 08 dbscl, Loosg by
39650 b3qds 543U Yo30LBgMHO sdgdo. 3960 bdgwos, Mbgdo, s IRBIOE0S
330¢0lgdM0  bogoxndom. ToME3zeol  Mdomdo 93360030, (3605605, 9gdm
A300o @5  LobosdM3bm  5g3L.  FoM335wdo  Fodfgool  MomEabmds  2-0s.
3M03MmOH0EL Bsdo GHo30L ©30bm FHBoEgds: 0IgMHIO, 93OMIMWO S
0693035  BobgzmoBH3d0owo. ©30bm  boslosmEads 25933060350,
dmyzomom  RgMom, UBsgdom® ULbgwwosbo @s bogrolosbos, Lodggwrgdo
WX MdLYds, 0dgbl LObsBIL s 03005MYOL K 0ToLIMZ0L TobolinsMYdYE
039@L. 960863900 M35605, MMI (303MMMO o0 ToM056MdILMID ghms©
065MBMbgdL Lozdom L0Txo39L, o3 00wg3s Fo@owrs3M3meosbo, bOYwo,
96962090, 15305m© borolosbo 3060l doMgdoL LyTNSEIdIL. 58 ©306ML
5bob0smMgOL Bobo 49dm, borol s®MIsEH0, LoEIdM s dMbxdMO30 (3JM0SO
[136].

856530L 8fj3969 - dmzeg s@ffgMa: 3306033060 @S XIH 30093 BYYILILO
306390 MO0 BMOOMEO Y39ws dbO0IL 99dmlmwos Bdgwo JoBolidoy3zsmo
09039000, 53943905 MJNGO, LG F5MHEOLGBIOO sOT0s FMMEGIOL 0MHA3E0]
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5 4bfol 4olfzcmog. dgm®g 05OHMLOL FmmEgdo Bgs FbMHOEIE Tgdmlimwos
L5dsE™ Lobiol sdsdEOLYdMHO 39(39d0m, 5436 dmyzomowrm- 8(3s69 ggco
dm356MmoLRBOM 09HOm, bmwm Mmool §ggs Fbstgl - Jgholigdmo dgdmligzs @
dM356MHoLRBOM - JOmMbm - 1MgOOO BgOO. Zmomwob boamdg 1,81 13d-0s, beerm
Loasbg 1,45 13. gggMom dxmdo 3)3569, IMIMYZSEM, 00300005 MPDSZ MZseHO
19Mdom, FBMOEOoL  HBJI30MH0  B3EOLYOMMS  IBIMFJIMWos.  ymb{bg
0030505 8903Rbg3s b0  dEsdEOLYGDIMHO oS ©30bobygMo  Bd9(39d0.
d)3960L 8393560l Log®dg 15,0 1Y, bmrm Logsbg 14,5 LI, fmbs 165 g, BMMIs
39609600 3mbmlmMo 593L, 93939600 Lodmome 118 FoMEzswos. o350l
196MH0 dmy30mewm-0(35695, bmdom 1,81 13, MzseMHO FmEOIOL, dw9s Fgwdo
39609600, bmwm dmemdo dmdMY35wm. 9gal mbgmo 3960 s vE30WsE
L3O YOS MBOEMBL, (33¢0LYdMO bsggogzdo by3dsmE bdgeos s 65 dMA[)3z56m
09ML 5dg3L oM 33egdL. Fodfgdol MomEabmds dsmizswdo 3-0s. MOOEIMO
3605605, o350 {3960 MRIOMEO, GH3IBV0O s LOLOSTMZbMS, bolOSMYdS
3939 b65B0o x08M6mH0 sOMIsEGom. 5bs30l 33569 oo sboGolbbmgsbo Lomzoby
X0005. 35b900L MYNMO X 039006 33569 439D MBOM BB O SOMIsE e
Loleg ©306mL 0dergzs. dolgsb dbosgds GMymOE 93OM3Mo, 939
939360L  F50obsMolbmgzsbo  030bmgdo.  godmoygbgds slggg ULbgs  xodol
©306Mmg00l oo dx MdILYISE. W3060LM3Z0L STIBILOIMYPIJW0S FOGOWXLOL
5M™M35G0, BHMHM3039w0 bools BHmbgdo, Bowswo se3m3meol 999339 Mds ©
0553056mdo [137].

OMamO3  gbOowo  3.1-sb  BbL,  Loggwrgzo  x0dgdol  dEH93bol
539000l Jglolifogeo®  gobolisbeg®ms dFg3bol, FoM33w ool Bmds @
fodfol  Gomgbmds.  BobwmEols  gm@dbol  dFg3bol  Lodwmoemm  fmbomo
360093690Md5 sG>0l 175,0 @, 303000 939360b fmbs 155,0 3, bogom dsbogols
dh360L -165,0 3. §0o3Hgdol Momqbmds 1-4-8¢0gs, BobmEOL dsGEgsdo - 3,
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3M03mO©Jo - 2, Bsb530L 3356900 - 3. gobolisBw3z®s sig39 FMmmgdol Log®dg
Q5 Logsbg Lsdogg x0dolb gmM3dgbdo.

gbcoero 3.1
g4o963bob 939360l 53909 gds
BMOIMEO 993960 35633500 fosdpo
=) o =) o =) =) 3
350l x0do = =2 = = < = = 5
-l S -l S 3 -l S Q
'S ) 'S i) 215 ') %) &
e L e L R e L &
5 e 5 3 5 > €
Bobmeo 17,1 16,9 18,5 11,6 175,0 | 1,75 1,55 3
3M03MMM0 19,0 20,0 15,0 15,4 155,0 1,6 1,55 2
dsbogol dfj3obg | 18,1 19,1 15,0 14,5 165,0 | 1,81 1,45 3

99600 x0dol gmmdboligsb ©sdbsgdmew ©30bmgdbg hogsdsmgom
©929LGH5305, B3  obbdmdl  99m3069mdol  3MMmEwdEHol  baGolbol
39935b905b. 306Mmgd0 Fgx3sBs 5 d3E0sbo Lol 0.

Bobm@mol 9360M3mwo GHo30b 03060l BIMO 0 BIEIOLBGMH0S, 5J3L MBdOWO
399m, 5Mol bsBo. J39300L ©30bm dmdo IMBIEOLEGMOS, LRM, LoLosdMm3zbm
LOMBOEIOL s boeolnsbo Tg53056Mmd0m. BobMMOL 930M3Mo Godol ©30bm

3993509 4,7 JmEom, bmgrm 43936Mob ©306m 5 Jrmoom.

3M03mMOoL  93MM3MEo  3Hodol ©30bm os (3569 BgOOLsY, 593L
bools o Y3s30gdol sOmMmdo@o, MHMIgebsg 9ofydol (3969 350obs o
dbberols Gmbgdo. J393¢0oLb ©30bm FgosMgdom dmdo BsErolggeos, J3936M0L
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©30b6mdog 0gMdbmds bowolb @mbgdo, 030bm 6oL OO, 9bgeyomwo s
15385m@© BsEOLOsbO. (3MEO3MMOOL 9g3BM3Mo 3Hodol ©30bm dguslbis 4,5
Jmom, bemwm 43936006 0306Mm 5 Jmeom.

956530L  3)3560L 93MM3MEo  FHo3oL ©306mb 543l TsbslosmgdgEo
bowol  sGMIsBHo, Mol ©os  Bsgrolggmo. 4393008 3060l xgMo  dvmdo
Bocrobgg®mos, Lsbosdmgbm bowolb sOMmdsGom. dsbogols 39696 93BM3mEro

G030b s 4393600l ©306m3 9985 5 JMEoo.

3.2 03060l JodovMo Tsbsliosmydergdol Bglffogews

5MLgdMAL 03060l FoMmm SLMOEH0d96E0, MMIEs 9GOl BogmogMgdgdo,
GHdwgdog 36mdowos gzgwms Godol »30bmdo. olobo oMo gbab w3060l
do6M0m5© 60300096M9090L s 2539bsL sbEYbgb V3060l boGmolibby.

Lboobgd@sgom  dgMbhgmeo  ygmeddbolb  x0d9d0©sb  (BobmMo,

3M03MmY©m0, 3obogol  If3969) ©ITBoIdM  ©30b6mgddo  (J39360do s

936310 Fobom sTHBOIOME0, JWIOEHOL 49Mqdg) AoBoLsBL3Ms F9dgao
JodomGo d5B396909do0.

OMamO3  sbMowo  3.2-sb  Bsbl, B39 doge  dg@Bgmwo  gm®dbols
X 03900056 (FobmMo, 3meo3m©mo, 56530l df3969) odBIIdME0 306mgdols
130D03MO-JodoMo  sb39690egdo  x0dol dobgzom  o33wgds 9999
B036M90d0: goowob L3oMOEo - 10,62-12,18 %; GHo@GMvIeo 355305603 - 4,34-8,01
3/@; 8dOM530 3553056Mds - 0,42-0,84 g/cw; LogOom gduBMog@o - 16,2-25,9 /e
95996900 - 0,6-2,4 o/am; 930LBRO JMPOMEOMZ560 Tz5358 LogMom dsbol
3M6396GH®Ms30s - 8,96-17,92 3/¢0; 893930060930 3my0MH@M3560 T5935 47,36-
96,0 3/¢; 5JGH0IM0 85953056Mds, pH — 2,9-3,92; bggoc®omo {jmbs: 0,99-0,996.
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®3060L 60889000 Jodomo 3583969300l 2obloBM3zMS

gb®owo 3.2

5 gt | & g2 2

c | ¢cT| Y| DT LY LT

€ D € & € £ € & © £ © €
365¢r0Bol Lobgmds §9 2 §) & Achge! AT 2 2 2 8

T XS Ta) c € c c £ c

c c a8 3

< (oI O o <o)
?(;))f)@ob b3oOABO 11,6 | 12,18 | 11,11 | 1226 | 10,62 | 12,18
0

GOOOYo 4,99 5,07 8,01 4,85 4,34 5,14
8553006005 (p/a»)
ajﬁ)("l@b(BO 0,42 0,51 0,51 0,84 0,51 0,84
85530060905 (g/a»)
l}bgﬁ)mm 19,9 25,9 18,3 25,4 16,2 27,6
9dbEHOsgHo
o946900 18 2.4 0.6 1,95 0,78 2,01
(/)
O330bIP@0S02 | 349 | go6 | 896 | 1024 | 1792 | 1024
(By/)
993>3006980 9 | 4736 | 6656 | 48,64 | 92,16 | 62,72
SO2 (/)
pH 3,22 3,47 2,9 3,77 3,35 3,92
b39H0®0 Frbs 0,991 | 0994 | 0991 | 0995 | 099 | 0,996

90000l B3oOEOL 8993339 ™dsl oo 3608369 Mmds 593l w3060l

bsGolboL 49bLEBPZMOLIMZOL, 2oBLO3MNMGO0m ROl W3060LM30L. L3oMEHO

Po08m0ddbgds  gm@dbol {)3960L s 3Mm3mwGo MOl EOHML, oMol

©5dwol 99g00: CsH1206=2C02+2CH3CH20H. gomogools bdo®@o bmMdsgrmeo

82




(50M9bMd0m  500B0sBIOL M OgMs LOLEBHYIL @S BOEOL  RIMTI6EHJOOL
3990gma3ols  3m@bogy  mGmsboHddo [138]. FodMol  3:mbi39bEH®s300L  BOHOom
50330l 56G0Lg3BH03MM0 30905 0BMEYBS. JMIbMErol 99339 ™MD
dmddggdl 3060l Ggbsbgol Bogombbgis. 03938 W30b6ML  9350YdOOLYSE.
©306m, HMIGoi3 95¢30Mm3MmEol 3o 35839690 om bolosmMYds SZ0WS©
5350000905 LORM3MJO0MS S dagdBHgMogdom [139].

Logomzgeml bR®mol v30bmgdo L3oOEL dgogoglb 10-13 %-0wYy, M3
©59M3009dM0s YMdbol odmosbmdsbyg. MHmymes gbGowo 3.2-sb BsbUL,
B396 2o9bse0Bgdme 306mqdd0 gmowol L3doMEoL 899339 ™Mds 93MM3YO
Poboom s3Bs©YdM 30bmgddo dgMygmdlL 10,62-11,60 %-3q9, bmwm 4393600l
©306m9d3d0 12,18-56 12,26 %-0¢09.

BobmEol g3mm3Mmo GHodolb 30bmdo L3oGmE0sbmds dogzowgm 11,6%,
d9L50530bo g®AboL JodM0sbMds oym 19,33% (11,6/0,6=19,33). J39360L 3060l
1B30MOEH0BMdS 30 9GOl 12,18 %. MoYbs3 J393600L 3060l LTI IdES©
y4m6mdgbo ©s0300x8s O Lodfoxzgdo, y/mAbol TogdM0sbmds Fgsmgdom
35050 Mbs  YMmBowoym, o3 9my3399ws  J393600L  ©306MmTo oo
1306 E0bMdOL 3603369 MdL. gm@dbols FodM0sbmds séob 21% (12,18%0,58).
3M030099M0L 930MM3I0 030608 B3oMEH0sbMds 11,11%-0s, 53 x0dob ym@Hdbol
05d605bmods 30 18,52%. 93936001 ©3060L L30MOBMds 12,26%-05, ym@dbols
05J6056mds 30 21,14%. 8sbsgol  9)3969L  93MM3Mo  BHodol  ©306mdo
L30GOEH05bMds  10,62%-05, gm@MIboL  TogMosbmds  17,7%, dJ393600L 3060l
30O E06MdS 12,18%, g®IboL oJM0s6mds 21%.

y39ws 49m3dbols x080sb 306mgdo ©sdbss xgM 93Mm3Mo oo,
boem d9m6g-99Ls9g gL, 3B0sbo s FIMSE0 5d0bEol 899wy WI3MIBOWO

ym6m3dgbo 459m30996900 43936008 3060l ILITBIIOMOE, o3 FoMOf30s
g9edbolb x0dgddo FodMol 993390 mdOL  2obBMmS @S TgIRd© 939360l
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©30b6mgddo 803009  B30OEH0bMOOL  FgEIMGd0m  Fooo  899339wMds.
9360M37wo  3Hodol mgmemo ©306mgdol FgIMgdom B  B30MEH06MdS
39653000390l 3060l LOALYYdYJgl, LoBsBGLS S LobsErolYL.

900900 9900939000 ©EobYds, MM B39b dogh 2s5bseobgdMo
9439360L ©306mgdo Jgscmgdom dg@ goowol L3oMEL 890353L, 30006 03539

X0dol  930Mm3MEo  3Ho3ol ©306Mmgd0. 1B30ME0BMBOL F99339wMmds  J3936M0L
®30b6mdo 13%-bg dos bdoM F9gdmbggzsdo goEowgdoom 39mgl  d9w9gaL
003935 MMRRBM93E03M5.

©3060L bsMoLbol gem-gomo  3sB396909wo0s  BHoGHOIo  3553056Mds.
LogMNM 3553006005 89500996l ©306MTo sGBGdO T553900L 30U BIW Tgo35
RbJg0oms xodl [139]. bbgosolibgs GHodol 3060Lm30L ol goblbgsgzgds s
d0M0MOEI©  39B306OHMDdYIMos  ymMdbol  x0dbyg,  F939bsbgmdols s
9903069mdol 3gnMm©gd by, 1939 2obLIBPIMIZL 29dME M30L90JAL. GHOGHOYIEO
9:353006mds  3609369crm3z9605 03060l  253dwgmdol M35l BGoLom,
59dxmdgLdl  dgbobgol  3MMELYdL. vxIOBIOL  FoI3OMMEMA60BIGOOL
39360(39e9gd5L. 3060l d0MmJodoMEMmO BEYMHMBS A9B30MHMDYIMWOS B553900L
dmgdggdom. 8609369wm35600 3060, 3590l s odMbol 85535, GMIwgdog
A3000EIb 450IMOL 0306MTo. Fosm0 MM IbMds F30MEIOS SE3MIMEMGO
OO0l s 03060l 53353900l s Fgbobgol 3Gmglbdo. 4oM©s Bydmm
Bodmomoo 8:53900L5, 5 3M3MEWIOHO VOOl EOML {o®dmoddbgds GAol
95935, d4oM30L 5 IJOMmogo  9:453900. GHOGOMEO  8553056Mmds  LYIBEMOL
©306Mm9030 ©0306M35535D9 3909635000930 IgMHYygmdlL 4-9 a/c-0]. HMaMO3
3b®owo 3.2-sb BsbL, B39b 9o9b65¢r0BgdmE 603dgddo 93M™3MEo GHodol
©306Mm9030 GHoGHOIo 3553056Mds ©03060T5535D9 gowssbys®0dgdom dgeygmdl
4,34-8,01 /e, borewm 439360L 0306mqdobmgzoL 4,85-5,15 a/w.
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dJemsgo 9593900  HoMdmopaabl ©306mdo  sMLgdMwo 3069
50 bMmd00  dBs®Tso35L Mool 3B0dM3sbo  T553900L  GOHPMDEOMBSL. 53
X3MNBOL 85539000056 306mTo  g3b3ads dIGOL, F0sbF39e0l, 3HM30Mbol,
9M3mL s bbg. 3593990. 53500996 439sBg 3603369crm3z560 sGoOl dIGOL 5539,
o3 ©306mdo oo MoMmEYbmdom 93b3wgds. gu 593900 ©30bmdo RbYdS
5 3Mm3MEMMH0 V0oL @OML BOBMOHZ9d0L s Bb3s MOA60DIGdOL doge.
9500 M5Mm9bMds FqlodegdgEros dmods@ml v30bol 89bobgols pMmb.

0906 ©0306md0 IJOMO30 8553900 96 Mbs 509oEgdMm©gL 1,0 g/em-b.
OMamO3  3bOowo 3.2-sb BbL, P390 ToghH  255bseobgdM  306mgddo
3JOme530 8553900 9Hygmdl 999y HB03M9ddo: 93MM3wo G030l w30bmgddo
0,42-0,51 /e, bmwm J39300L ©306mgddo dghygmdl 0,51-0,84 g/w-0@9.
dgemmsgo 8553900l dowowro d9939wmds 93930M0L ©0306mgddo, 93MM3MW b
39005M0900m,  JOM0MOEIE  39B30MMIGIMos  Fsbdo  35d-6dgdz93E0
©900ol  d0dobsMgmdsby, mMIi3s IOmesgo  3553900L 3 m@gbmdom
999339 mds o6 0f)393L 03060l 29836996 03019390 BYYezEgbsls [140].

©306mg0d0 2560l BM3MS Loghmm gJuEBMedBo, ob 93MM3Mwo Godob
©306mgdd0 d96ygmdl 16,2-19,9 o/w-0l oty gddo, boeom §39300L 0306mgddo
16,2-25,9 3/c-807. 6505653 93030 G030l 0306m ©oygbgdmwmos MIFsFm
ol 6530900 ©oMmEgbmdom 8903393L 9JLEGHMIEX 603009M9d90L. J39300L 306m
30 M86m  bbgmeosbos, FoFobgs ©@oygbgdmwo s dg@o gduBcodEHmgob
60300969093l dgo;353L.

95J6m900L 9033900 mds ©0306mo gobloBOEmIzl 3060l #Hodl. LyRGOl
090M0 ©0306MmgdoLm30L Mm3GH0ToeE FogdM0sbmds doBbgmwros 18-20%. Gog
350505 3H300eolL  FogMm0sbmds, dom dg@os ©30bmdo  aeoEgMobols s
563595535 M0 gbMds, GMIWgd0oE 29653060MdGOI6 49dml  LolEWMEgl @
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LoMdowgl. B39b  Fogh  gosbsEr0BYdME  93MM3Mwo  Godol  ©30bmgddo
d96ygmds 0,6-1,8 3/, 4393600l 0306mgdd0 30 1,95-2,4 a/e.

LYEBOGHOSE0S 5MOL 2MA0MEOL OMJLOEOL F9M339ME0 MoMEYbMdOL
993565 ©306mdo, HMIwol oBsbos MBEOMB3gEgml T9bsbzol 3o6HMdgd0. SO:2
3b6G0LY33H0309, bobosMYdS 3b6¢0mgloIBYOO 3bEomJloIbEGHWEO
30L90900m, MBOHNB3gEYMRL bgolidgddergmo ds36g JozOMMMY60BIgdOL
©OMRM635L 5 3M3MMMO0 OOl B®BsMms  [omBsmmzolomz0l,
9cmgddggdl  803MMMMA60DTgdoL  Lb3goalbgs 363009, Fo®owo MBom
80065 B3MBL oo [139]. 93MM3Mwwo G030l W306mgddo Mogolgswo SO2
dg6yggmdl 8,96-17,92 dp/aw, T9393d06M9d9cwo SO2 66,56-96,0 dg/cw, 39360l
©306m9d80 mog30Lvag3swo SO2 dgeygmdls 8,96-10,24 dy/w», 9935380693 9wo SO:2
47,36-62,72 /.

pH ©3060L 36003690m3560 05B396939005, Mo@psb ol 2sbLsb®3zm3L
©3060L  LEGHOdOWWMOMBdSL.  dobo 99339 Mds  ©0306MTo  ITMIO0WYOIMWOS
LogMM 35530060857, goblszMmMgdom 30 03060l B5535Pg. 93MIM3Mo GHo3ob
®30b60bmz0L pH-0ol 3603369 mds dgeygmdls 3,41-3,60, bomgom 35bGo GHodol
09O 0306M900LmM30L Esdsbolinsmgdgwos 3,51-3,70. B396 go9bs5e0BgdmeE
9360™39o 3o3oL ©306mgddo pH s6ob 2,9-3,35; 439360L 0306mgddo 3,47-3,92.
pH-ob 8smsero 899(33900Mds 890dgds 50blbsl 306mgdd0 do0seo 8553056MdOL
dsh39690cmoo [140; 141].

®30b0L bstobbdo slg39 360d369em35605 B3gMOoMo (mbs. bggomo

Pmbol  Momgbmds  2ob3oMHmdYdMwos ymedbol  x0dby, 3060l

99003960 mdsDY, ©ggbgdol Falliby, sLo3bg s Lbgs. 93MMm3Mwo  GHodol

©3060L b39M0mo [mbs GgsMgdom 9306095 §393600L 306MgdMb FgsMgdom.

bggMomo  fmbolb  LodEoMg  29630MMIGOIMWos 3060l ©oYgbgdoL

A996mEma05%%9, OMIgEol @OMLE ©9Ygbgds bgds MIFoFm, Mol A5dMm3
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bogegdoe  89oeggb  gdud®eddy  603mogMgdgdL,  go®y  Fo3Fobg
©OOMMIONO  306M900. OHMYMOE WORIOSGHMM0EIbss (36mdowo, mym®
©306Mm90m56 9s0gdom fomgwo 03060l bgg®omo {mbs Mgcmm 993 0s, Mg
396306Md900s Lo©gds3 b03M0IMYdsMS T99(3390Md0m. B39b o965 0BYdrE
936™m3wo  GHodolb ©030bmgddo bzgdomo mbs dgMygmdl 0,990-0,991-d¢9,
bomem 43936000 0306mgddo 0,994-0,996-0c09 [140; 141].

53 9mbs(39990%g ©oyMEbMdom Tga30deos 30g35m, MMI ©306Mmgdo
053080 JodoMo 858396990000 53059MmB0gdL HgdbolzMMo MW sdgbEHom

390035000690 y39ws InmbM3zbsL.

3.3 2306m8o dobgMsem®o 603009693900l s ddody Ig@Eswgdols dglifagems

B396 dogH Tg®Bgme gmE®Abol x0dgdolysh (Bobw®o, EmeozmmGo,
856530l 8(3569) ©sdBsYdME 9393001 s 93MM3ME 306Mmgddo FobolsBrzcs
9d0b9Mom@mo 60300096M9d900Ls s 3dodg Ag@swgdol 3mbEIbEGHMsEos.

3bMoo 3.3

©3060b  600m09gddo  goblobrzmwo  dobgowymo  bogzmogMgdgdols

3Mb39bG®s30s (ppm; dp/e»)

Bobm®o Bobm®O | 3030 | 30E03MOO 026530b 056300
(036m320) | (J30360) | (336m32@o) | (J30360) ahy | a0
(936039e0) | (§39300)
Me 1,81 1,95 2,01 2,51 2,35 2,54
(ppm)
K 2,94 2,58 1,94 2,15 3,24 3,55
(ppm)
Na
0,42 0,65 0,55 0,65 0,48 0,85
(ppm)
Ca 3,12 3,52 3,48 3,68 3,81 3,97
(ppm)
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O0amO3  gbMowo  3.3-sb BBL  J393600L  ©306mgddo  sxzodloM©

dobgGsmeo

B03m09690930

3940

399339 ™ds

9300370

Ao30b

©306mbmsb F9s6d0m. 49965e0BgdImo 306Mmgd0sb AodmomBgzs Fobogols

d)3569L 43936008 ©306Mm, oL Ub3zs ©306mgdmsb FgosMgdom TgBHow GOl

9060 30bgM MO0 60300096 9d900m.

3b®owo 3.4

©3060L 603dgddo goblobrztmeo 9dodg dg@owgdol 3:mb39bE®s30s (ppm;

dp/)
Bobweo BobMOo | 303MmMM0 | 3EW03MMOHO 8bagoly 026300
(936™379o0) | (939360) | (936™3E0) (d39300) 93209 93209
(930309o) | (939360)
Cu 0,33 0,29 0,26 0,24 0,43 0,39
(ppm)
Cd
0,51 0,73 0,48 0,56 0,94 0,105
(ppm)
Al
0,48 0,34 0,51 0,23 0,71 0,65
(ppm)
Pb
0,65 0,58 0,19 0,22 0,54 0,46
(ppm)
Fe 1,49 1,50 1,67 1,36 1,56 1,45
(ppm)
/n
0,18 0,17 0,40 0,29 0,25 0,39
(ppm)

OMamO3 Moo 3.4-sb hsbL, B396 Foge 2s5bse0bgdMe 60ddgddo

ddodg 99@omgdol 399339emds ollsdz9d ben®mdgddos.

d0bgMowmemo 60300096M90900L s ddodg g@owgdol 3mbiEgbEME0gd0

2960LsBE3GMs S193g MJsfomgeol s Jolol x0dol ymdbolash sdbswgdmE

QMO 930M3o Godob, s15939 §39300L 0306mgddog.
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gb®owo 3.5

OJofomgmol s Jobol 3060l 608d9gddo goblsbrzmmwo Fobgeoww®o

5030096 90900L 306396GHMsE0s (ppm; dp/0)

Mdohomgmo | MHsHomgero Jobo Jobo
(d30300) (930m3go | (d30300) | (33OM3Ywo
Pgbom) fobom)
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 3.6

O Jofomgeol s Jolol 03060l 6033900 goblsbrzmmwo ddodg dg@Eswgdols

3Mb396G®s30s (ppm; dp/e»)

Mdsfoomgmo 6Mdofoogwo Jobo Jobo
(439300) (030m3geo | (439300) | (93Om3Ywo
fgboom) fgboom)
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

39B9gdolL 35BLYBOZMOL TJEOIRO YD, BMT MJsfomgeol s

Jobols 35Bob x08gd0l ©030bmgddo ddodg dgdowgdol (Cu, Cd, Al, Pb, Fe, Zn)

©oL53390  DBE3MYdT0s.  OMAMO3 30300, J393600L  Mobol

899339 ™ds
99003960 Md530 93b309ds 35Mmobo@ 0, 335M30, 0bE3MOL B3s3)0, Jo®lo, s1939

®3060L, 353030,  ogbodol,  Bo@®omdol s  bbg.  g9bagmwgdo.

50396005, ®MI J3930M0L BLIIOO SLOIGOL JOMY35M LMODIBEHOL ML,
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596 0d 0e9dgds 30bmdo J9gdsgso IgEewgdol oo bsfiowo. B39b dogM
39965¢0Bgdm 60339ddo (OJsfomgwo s Jobo), Gmammis gbOowo 3.5-sb
BobBL, B0bgGomEmo bogmogmgdqdol (Naf, Ca*) MomEabmds dg@os J393¢Mdo
©59969de  30b6mdo, 30Gg  93Om3Mwo oo  sdBogdmedo.
O Jsfomgeob 43936008 0306mTdo bs@®omdol 9993390 mds 0,22 ppm-b dgop9bL,
bom 3segomdo 37,6 ppm-0s. 60dm39ddo dgodhbgzs sbiggg Ca?-ol domsro
9993390™ds 43936006 ®30bmdo  93Mm3mo  {gboom TP YOIMWD
9956980m. MOdsfoomgwol 939360l w30bm8o Ca* 37,6 ppm-b 99o9bl, 03539
Xx0dob 9360m3wo gboo ©sdbsgdm ©30bmdo 35,02 ppm, bmwwm Jobob
9439360L ©306mdo 48,01 ppm 93G:M3e0 Flom TBsYdMedo 44,05 ppm. K-
ol 9993339™ds MmM039 GHo30L ©306MmTo  MOoMJIoL  MsbsdIM0s.  Mg?-ols
39900b3935d0 530dLB0MEYOS B30MJEO FoBLLZ390s, MBOM FgEO MOMPYBMOIOMHs
3m399wo 93030 [aloo sdHBsIdME 306Mmgddo J3936M0L 306MdM6
09005M9gd0m. 63 dggbgds  5¢emdobl, dobo F9d339wmds  ¥93Mv  FgBH0S
9360m37Mwo  fgbom ©sdBs©YdM 30bmdo, goygbl 1,22 ppm-l, Mm3o
939360L ©306mdo dbmerme 0,4 ppm-0s.

3b™dow0s, O™ gmMHdgbo Lgblo@GH0O0s ool FoMdO FoMrI0E06MdOL
900sm0. 350l 3300M35 oG  LYoMOYSzoMm  fysedo  Fomogdols
3M6396@GHM5300L BOEOLLL. Mmam®mE 30 0mbgdo bzgdosh Bqligms LoliEgdsdo,
o 99mAosm  93MFMWoMmds  Bmomwgddo, doMmE35¢do s  0f39396
9069650 doensblido (33¢0gdgdL [142]. Dmaogmomo ombgdo (K*, Ca?, Na¥)
33000939 0s  35Bol  BOEOLMZOL s Foewbo®olbmgsbo  ym&dbols
dmboygzs600  LoFomm  FobgMOErmMo  d5Esblol B39 loymas  [143].
39wo09)do, 0549005, 99oa9bL  yM©Odbol ddMseo  ffmbol 3%-0g o
3600GH03Mw  OHMEL  535dmdL  d3gbstol s B33l MgMHIbIeno
Boffoegdol bLGHOIGHMOOL TbomF Msdo. bosEMomdo, dgmMgl bGOZ, LsFoMms
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990560980  653e0gd0  MHom©gbmdom ©s B39Mmgdmog 9o qbL  ymEmAbol
ddeswo fmbol 0,5%-bg bo3ergdl. Goysd gl ombgdo 3M0EH03Mwo  5GOD
g4m0dboll 0BoMmEMmAoolm3z0l, Fomds Fowords 3mbi39b@®Mo3E0gdds dgodegds
393w9bs  Imobobml 3060l bodolbBy.  Lodfigsg Hyowdo  dsGrogdols
39933900Md0L 8mdoEHgoobols bobggbgdo 0dbs dsmo 539dmwomgds JoM 33w 9080
@5 LYdOMEWMM© olbobo M3l 0Bgbgb ©W306Mqddo, oYL 98 0Mmbgdolim3zol
©535bolosmMYOYE0s Fo5e0 blbomds [144] .

3oe30mdol (Ca*), dogbomdol (Mg?), 3seromdol (K*) s bo@®momdol (Na*)
85050 3639630530930 35LIbolidygdge0s 5O 0560 bolosmols 35s(39d5BY
©306m90d0, o3 990mdd0 obs30MmMmdgdl 3060l bgasGom®  LgblbmGve
SGHM0BMAL. 5egbsbOmM 4509 ™-350bol, 30gdEGHMO Fo30sL-35056BIL, SOGHMO™
35¢9bbosL,  dogae  319ME9-0sHBOL F0gH  2o5bsw0BYdIM  0dbs Fgdlozol
fomngwo s mgmdo 0306mqd0. olobo d9sMgdge 0dbs bgs J3gybols w306mgdL
(LoBEMBRINO, 0@, Ju3sbgm0, 5896035, Boeg, s6IBE065). LogHmsdmemolicm
©30b6mgdl dméol Ca?, Mg*, K s Na' 3mbggb@esgool 86033b69wm3sbo
296Lb30390900 259Mm0339ms 9Jo30L W306mgddo [144].

dggbogol fJomge ©30bmgddo Ca?, Kt, Mg* s Na- U Lsdmogom
30639635305 509353 JdMs  LogMmsdMmMobm  fomgw  ©30bmgddo  653m3b
LodMom  3m63396GG305L. Jomguo 30bmgdoliash asblbgsgqgdom, dgdlozol
096  »306mdo  LsobBGHgMgbm  Fggagdoo  sB3z9bs  Nat- ol Lodmom
3M6396G®53050. mgm® ©306mTo Na*-oll g39moHg sdseo 3mbEgbEHMoEos
995099605 Bowgdo, LoxMsbynmdo, 0@swosls s gudsbgmdo, bmwm g3zgwsby
o050 04m Mg 0306mgddo 39Ju030096. 3gJlozol MgmEmO 3060l yz9wstHy
o050 3m6396@GMs30s 757,4 dg/e oym, bmwm fomgwr ©w30b6mdo oym 1151,9
Y/, 0900600 ©306Mmgdol Jbgoglo, dgolfagargl Lbgswabbgs J399bol fomguro
©306Mm900, 3500 dnMmol LBEIEHOLEH03MMs© 6033b9cm3z560 2sblbgsg3909d0s CaZ-
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ol ombols 3mbi396¢Os30580. gu3sbgmls s Fgghmgde JEHSEH9ddo ©30bmU
439moHg ©odowo Ca?-ob 3mbEgb@Mogos 3dmbs, bmwm yzqwebg domsro
3Mb396E®s30000  0@swol  ©306m  4edmoMBgms.  LagMsbagmols  ©30bmls
439wsDg 5o Mg*-ob 30mb396¢ o300 3Jmbs, bmwm yzqgwsbyg dswswo
Mg>-ob 3mb396¢®s3000m 99Jduogol s oGswool 306mgdo  4sdmo®mBgms.
Log3M9B gL 306Mgddo oRoJlLoMES Sbg3g Kol sdseo 3mbi396¢®s30o,
begwem dgdbozol w306m8o K-ob dsmsero 35839690900 ogodbots [144].

5935605, 6md  dgduozolb ©30bmgddo  Ca*, Mg*, K+ o Na- U
3M6396GH®53095, BMY®O, MBOM Fo00Y, 3000Mg FbMTeroml bgs Boflowgdol
©306mgddo. LogsMmommd, Mmd dgdlozmemo 3060l dmIbsGgdgms doge
509430 35000560 bsbosmo, goM339mwhomo, o0mbol  3mbzgbEHMmogool
99092005. 5MLgdMd9b 893965b9Mmd0L  Mgr0mbado, MMIgwms LoMfiysg Fyowb
5bsL0sMGOL Foo0 FoMH00BMdS. FHgbolido, dogooms®, 39656900l 330MTd
Sblbog  0dbs  Lodfigsgo Yol Bomoeo  FoM0Er0sbmdom.  sbsEMa0MEs,
LodbEOYo  53LEHMIOOL BMYoghm Mgyombdo 39bsbgdo 0Mfy39dms Hywwom,
IOl 99dGHOMEO 259GHMGOMBS 5©09ToGHJOMEs 2,7 dS/m. slgmo Bowswro
3560@05bmdol  dJmby  fywoom  BmOfyme  3Bdo  bsdmgbo  odbos
53900069390 bo@®0wgdols Jowowo mbg [144].

33093900l 89009390 ©s0bs, HMI ddodg Ig@owgdol (Cu, Cd, Al, Pb,
Fe, Zn) 899(33900Md5 ©ob53390 D0369d3305,0mmcM3 Bobxy®mol, 3meozmmmol,
956530L (3569l J39360LS s 93OM3MEsE oIV 30bmgddo, olg
6 JoHomgeobs s Jobob 35Dob x0dgdol 030bmgddo.

dobgMomemo  BogmogMgdgdol 8993300 mdgdo 4393600l ©030b6mdo
©ox30JLOMES  dgBHo  BBMmEIbMdom, 30O 00539 xodol  gmOIboliysb
©53D5©gdw 93MM3)o G030l ©3060m9gddo. BogsM9MEMS, MM JobgMowmEmo
603000990900l  FgoMgdom  Fo®owo 99339 Mds  2odmfi3gos 03060l
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©59969%0m 4393030, dobgomo  b03m0gMYd9d0L  godmbzws  bgdy,
MmyMO3 J39300L 39000l s oMM 3H3d0ol dgbgdobsl, sg3g y@abol
939360l 35560 bsfioegd0@sb.

3.4 ©306mdo LsgHomm gbmenmMo bogmoghgdgdols Bglifagems

©3060L 603dg0do obolsBEZMS LoghHmm 7gbmEmMo bogm0gMgdgdols

099339 Mds.

3bMoo 3.7

3060 60389ddo LsgOHom B9bme Mo bogm0gMgdgdoL 3mb39bGHOSE0s

Lo 139bmeEmEo
L5565EP0BM 306m Bogm09M9d900
O/

1 BobmMo 212.2
(930030 Fabom EsdHBsYdYwo)
RobmMo

2 2003,5
(3393080 ©-9bs@)dwo)

3 BME03MO0 214.9
(9360399000 Fgbom sdHBsYdYO)
3030960

4 1779
(9393680 ©:9%3©)d o)

5 dsbogols 83569 250.2
(930030 Fabom sdHBoYdYWwo)
ds6530L (3569

6 2051,0
(9393030 ©29b@)dwo)
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2500

2000
1500
1000
500
, 1 ] ]

Bobmeo 3Mo3mmo  356s30L 3H3569
W 93Om3go M J3gzeo

Bob. 3.1 LogMom 53gbmeemo 60300096M9d900L 36396EHMSE0S 393600l s
9360390 3o30L 306mqddo

OMamO3 3bO0wo 3.7-0sb BbL, 393008 306mgdo 45dmomBgzs LogMomm
R9bm@mGo  603009Mm9d900lL  owswo F9d;339wmdom. BobmEol g3mm3wmwo
f9bom 3B 306mdo Lsghmm ggbmergdo 212,2 dy/w-05, O3S 03539
Xx0dol ym®Abol 39360l ©306mdo gl Mogbgzo 2003,5 dy/-U s©fgal. dbgogbo
3oblbgs390s 8900Rbg3s S1939 FMWO3MOOL s sbsgol 3969l W30bmgddo.
3M03099M0L 9303w [olloo EsdbBsYdME ©306mdo LogHmm ggbmer®o
Bogmogmgdgdo 214 dy/w-05, bmwm 439300l ©30bmdo 1779 dy/. dsbsgols

d)3969L 9337 ITBHIOME ¥30b6mdo 250,2 8y/w-0s, §3936M0L 306mdo
2051,0 3y/c.
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3.5 306m80 &s60bgdols Bglsfogems

b533e093 60839080  gobobaBez®s  FHbobgdol  899(339wmds. 50

99000b3935d03 ©oxoJlLoMEs 2ob6b3s390900 J393600L s 93BM3Mwo faloo
©53D50gd ¥306Mmgdl dmMob.

3b®owo 3.8

30600 60389800 F960bgdol 3mbi39bGHME0s

&obobgodo
Losbogrobm v306m
Q Q3 2/

1 Bobwmeo 0,204
(9363790 Fglioo ©s3DaEIdEo)

5 Bobwmeo 1,77
(J393680 ©28bs@)dwo)

3 | BO@O3MYOO 0,216
(93603990 Fgloom sdBIEIIE0)
GM03MO0

4 1,812
(J393680 ©30%@)Bwo)

5 dsbogols 3569 0,204
(936399000 §9Lom TBIYOYPO)

6 ds6530L 33569 2.37
(d393680 ©28bs@)dwo)

d0bgo3500 0oLy, HMI J3930M0L 306Md0 sTHBIIOMEs 3G EHOL
3960989, 9360M3wo {aboom sIBsIOME ©306MmgdMsb FgEsMmgdom, GHobobol

35050 999339 MO0m godmoMbg3s.

Omamez  gbMowo  3.8-sb BB,  BobmEOl  g3m3Mwo  fgboom
©3DogdM  ©306mdo  #Hobobgdol 9d339wmds 0,204  /w-05, 39360l
©30b6mdo 1,77 /. (300030m0m60L 930m3wo gbom ©sdHBsgde 030bmdo
0,216 2/, 93936001 ©30b6mdo 30 1,812 g/am. 8sbogol (35691 93G™3Mws©
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©3bogdm m30b6mdo 0,204 g/, bmem 08539 x0dob gm@dbols 39360l
©306m380 2,37 /.

©306mg00 39606900l 8993339 mdol dobggom dgsts ds39mbools
fooger  ©306mgdL.  353gM0bs  BoGHMg3L3oL,  FM0YMEMBIOL,  Mm3sLo3ol,
39w™3960b6mbol 8096 259650 bgdM 306mgddo GHobobgdols 89d339wmds
9950096L 0,51-3,86 3/em. B39BL g ¥30b6mgddo dsgdlodsey®o 360d3bgwmds
560Ub 2,37 /e [145].

2
1,5
1
0,5
o I ] ]

Bobmeo BMo3mmHo  356sg30b 3F3969
H 936m3meo B 439360

Bob. 3.2 03060l 60339000 F960bgdols 3mbi39bEH®SE0s

3.6 0306m3d0 36 0mJlosbEHYmo 603mogMgdgdol 3mbEgbd Mool dglifagems

15330930 X0d900LYSb  BoMadMEo  J3930M0L @S  93MM3Mwo oo
©3D5©gdM ¥306Mmgddo gobolsDwz®s 9bEHOMJLOWIBEHMMO Bogmogmgdgdols

3Mb39bG®s30s.

3b®owo 3.9

30600 60889030 56¢30MmJLoIBEHIOOL 3Mmb3gbEGSE0S
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3bGHomdLlosbEHgd0
B5565¢0BM 306m
« Q3 o/

BobmMo

1 (9300370 faloo ©sdBsgd o) 149,28
BobmMo

’ 2239,19
(4393630 3% YdY0)
BM03MYO0

3 (93603790 Fgbom sdHBsYdIYO) 149,28
3OE030M9YM0

* 2545,21
(4393680 ©3%5©Yd0)

5 dsbogols 83569 198
(936039000 Fglioo ©IBIEYIOO)

6 dsbogols 83569 20350
(94393680 ©50B©Id0)

3b®0wo 3.9-sb BbL, O™ obGOL, 3MeEo3zmMEmOL s dsbsgols AF3569L
94393630 3B ¥306Mmgd0 A9TM0MBI3006 Fo0owo sbEHOMJLoIBEHMMO
60300096M90900L  F99(339mdom. BobMMOL 93MMm3Mwo Fabom ©odBsYdIME
©30b6mdo 99op9bl 149,28, J39360L ©306mTo Fsmmo MoEbzo 0BMEIdS s GOl
2239,19 dp/ew. 30¢0030m6M0L 930m3Mwo Godol w30bmdo séolb 149,28 dy/w,
939360L ©30b6mdo - 2545,21 /0. 3sbsg0l 339691 9g3B™M3Me ©30bmdo - 111,95
dy/, bmwm J393600Lb v30b6mdo 2935,0 dy/w. dodbodowrm@mo 3mb3gbG®msE00m
399m0Mbg35 Bsbs30L 33560l §3936Md0 HTDSYIMWO V306M.

O0amO3  9Ju396M03963)9dds  9B3965, oRoJlomEs FoO™M 3533060
1396MmEOH0 5030009M90900L MM YBMALS S IBEHOMJBOWIBEHMMO M30LYdJdOL
dJmbg 659900l MH5MgbMdSL FmMOL. 306Mmgd0, HMIWgdoa bBolosmM©Yd0H6
Logeomm  Babmwymo  BogzmogMgdgdol  dswowo  360dzbgemdom,  slg39
399006Mb93056 o050 56EH0MJLOIBEHMEMO 59dEH03Mmd0m.

390355300 IEJOIMYMdS, 30do@0, bosogol Godo, ycmdbols xodo,
39bolb  BOEOL  goMgdm  FoJBHMMGd0 o ©9dYdsgzgd0lL  3gdbmerma0s
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3obLsBE3MOZL 3060l  BoB03MG-JodoEH  FoboLOsMYPIWIOL MGl
2oblbgoggdsl.  slggg 9609369 mzsb0  BoJBHMO0s  FMOIFgwo  OH™mIgerdogs
dbogds  ©306m.  J3936mL, ©3060L  Ubgs  FMEIFgrmsb  Fgsdgdom,
860393690 ™3560 730653 gumdgd0  205Bb0s. ol 993w gbsl  sbgbl 3060l
Bodmyo0dgdsdo, dmbsfogmdl  MOowols Y  IV306905-356(Rgd0L
36m39Ldo. 43936030 3H90396MsEMo Mgs5080 391693M035© ML OGN S
9965H30L ©5YRY0E BPZIOU 56 BEOW YIS S 0RO DOTMIMLY S bogbmerdo
9306M9© 033w9ds. GH9a396M5GIOI G910l 565 FoMEHM 3060l Tgbsbgolsmzol,

50589  s3Mm3MWMH0 Mool 3OHMmEglobmzolsg  dsewbg OO
360093690Md5 593L.

3500
3000
2500
2000
1500
1000

500
0 | | ——

Bobmeo 3ME03M)OH0 ds65g0lb (3569

B 936m37mo W 4393600

Bob 3.3 3060l 60839030 56EGH0MJLoIBEJOOL 3Mb39bEHMSE0s

930360L  256MHdgdm  9MLYdIMYWo  bossro 03  FozMM3E0do@l  Jdbol,
OMIgos 9393609 9Bl Bgas3wgbsl. Mog MBOM FgEHow 0dergzs boswogo
5965300l Bodmogdsl, dom MBMM  3909L0s  J3936M0L  LobRMI30LMZOU.

9393630 ©3060L dME30LsL 0306 BEOOMEYdS  £9byBdoEOm, Tglsdsdols
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033905 3060l B9M0 s 4obLb3s3wYds Fglsdsdolo xodol gzmm3mwo Hgom
©53P5@gdMwo  ©03060Lsb. BobmGOL gadm3Mwo GHodol ©30bm ML Mo
Bocrobgg®mo, 9393600l 30b6m 30 39do g3gMobLss. 3ME03MmOHOL 93MM3IES©
05996900 ©0306m  2593306035¢0g, 3OS0 FMY30m9M-BoeoLRBIMO0S,
9439360L ©30b6m 30 Jgscmgdom dmdo BogroligggMo. dsbsgol d()3569L93MM3meo
Poboo ©s3BsgdMwo ©306m dmIf36Mm o5 Boseolingos, 5d3b bogrobosbo,
65%0, 3sM>3Mbomero 49dm. 3936030 TDBsIOIo V30bm 3o dmdo BsolggMoy,
030 RO LBEOMEOo, 8EOPIMHO ©306Ms, sOMISGHO MROM  dWoIMHO S
LolosdM3zbm 5J3U.

9393630 dmEg30L 3OHMEgLo 8080bsMgMdL ®Y-0sdgdo 4-5-xq6, Mo
byl MHgmdL  9JuBHOog3osl. oFgwgBow dsboby (3960, Hodfs, MdoEMdO)
B90mddggds  gbdo®mgds  Bs39GMo305L s ©30bm  doMmEYds  B9bmMGO
Boghmgdom. GMmymO3 Jodowm®ds 9bseoBgdds 9B396s, Loghomm 19gbmergdols
399(339mds 9393600l 306m8o 093Mo dgEos 08539 x0dol g3mm3wwo Foboom
©3P5©gdM  306mgddo. 3060l A9EOEMGIL  B9bmGo  bsgHmgdom
51939 bl Mfgmdl 4393030 ©3060L bobyMdwogo 3gMom©om ©oym3bgds,
590 ©580960dg ™30L gobdsgemdsdo J393mdo sMLgdMwo fodhs s 3sbo
500EMgdL  ©30bmb, OMamO3 ggbmemMo  bogMomgdoom, 51939
536G 0mJlobEHd0m.

196MmMOo Bogmmgdol 999339 mdom s 1939 9BEGH0MILBOIbEHJdOM
3o0bo3MMMgdom  doEsMos  fHomgwo  ©30bmgdo.  BsOL,  Aoesbszol,
30G9bool, ©osbgmnls, 29358 LEGHOGH0580 FgsMgdmEos  3303MMmbol 12
Lbgoslbgs 0306m. 11 fomger s 1 mgom® 0306mdo 45965¢00BgdmEos LogHmm
196MEgd0. 09O ¥306mdo Boghom ggbmengdo 208 da/w-l F9oa9bl, beerm
Pomgw 0306mgddo d96ygmdl 973-1979 dy/-0l Botergddo. 58 dmbs39990056
d9000Mm900m, B396 9Ju39MH0g6EGHT0 2995650 0BYdMo MMM 306Mmgdo, Msz30L0
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96003690mdgd0m,  5F9MBgOL  Loghom  ggbmemMo  Bogzm09mq0gd0l
3993390™d00 330360MLOL fomgewr ©306mgdL. MmymemE 3bGowo 3.7-sb BsBL
939360L 0gnME306Mmgddo dsmo 3603369 mds Ighygmdl 1779-2051,0 dp/w-09
[146].

B39b F0ge  59bse0BgdMmo Mg ©306mgdo  sbgzg  F939Mgm
Lod9gMHdbgmOL Homger ©306MadL. 2MMAMOSLOL, 353585@HBOL, JowmOHObDMM,
900 gmol  BEGoG05do  Qo5b50Bgdmeos Lsdg@Mdbgmols 16 fomgero ©306m.
OamO3 BEGH0530s dmyzsbowo ©306mgddo Losghmm g9bmegdo dgeygmdl
1360-3970 9p/@-0b gsMAwqddo. 53 3mb3MgEHME 99dmbgn35d0,6396 Fogc
399065¢0HgdMo MgOMO ¥30bmgdo, Lsghom ggbmegdol F9d339™mdgdom,
050505 990 gds ©35496mo fomgawro wz306mgdol y39Mo0m [147].

B39bo  go9bse0Bgdmo  M306mgdo  Fg3sotgm  slg3g  dGMIBOOOU,
3960dme, Rio Grande De Sul-ol {oogew ©306mgdLsE.  396@ml  ga9bom
©IMOAO0L, 95obg ©g Mm@o0309605 BMYEL  BAIGH0580  255b50BgdIMwOos
LogMM 39bmegdol 999(3390Mds s Homgw w30bmgddo dgeygmdl 1552-2792
dy/-80g. 58 998mb3935d03 B3960 2556500 BGdMo J39300L MYNGO 30bMgdo
36003690356 50l 0353906 Homgwo 0306mgdols a39Mom [148].

B3960 ©0306Mq00 56 Bsdmmzatqds sbg3g Pobgmol Cabernet Sauvignon-ols
@5 Merlot-ob  fooge  ©306mqdL.  dom  x05ba0L, §9b6-396 9byol  dogH
39965¢0Bgd M ©306mg0d0 LogOom ggbmegdol d9d;339wmds 860,2-2710,4
dg/a0-b 99o096L. B39bL 306mgddo 30 TgMygmdl 1779-2051,0 dp/e»-dgog [149].

0ogdls,  @gb3ml,  o@boL,  3ogrsol  FoghH  Assboerobgden  0dbo
0939930l MO0 sPomdMogo (Blaufrinkisch, Turdan) s bsdo Abmgeomdo
3bMdowwo x08900L96 sIBsIdMEo fomgwo ©30bmgdo (Cabernet Franc,
Cabernet Sauvignon, and Merlot). ©30b6mgdo oym gooferosbo s Ms8gbody

Dol ©5d39wgd0l. sboser 306mgddo Losghmm ggbmermMo 6030009690900
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99500996l 1413,77-2906,90 dp/c0-b, bmgrm ©sdz39egdven 0306mgddo 1383,68-
3244,30 dp/c0-b. B396 Fogh 5965¢00Dg0Mo 306mgdo 0ogm ghomficrosbo s
Lo BgbMEMMHo 03009MG09d0L Foroseo 8993390 Mmd0m 030 oIS M3
05398@0b ©599b0dg Herol sdzgwgdol w30bmb [150].

50939900l dobgz000 JgsmEs Bobgmols  Lbbgoolbgs  Mgyombdo
Cabernet Sauvignon-ob s Merlot-ol fomguo 0306mgdo. dom x0sbyol s 596
0mlmboll  0ge  A05bo0BYdM  Sbogr  M30bmgddo  Lsgdom  g3gbmerymo
Bogmogmgdgdo  dgeyqgmds  1291,80-2244,23  dp/en-U, ©589gbodg  ferol
503990 30b6mgddo  987,84-1439,21 dp/¢w. 530 09dombggzsdog Bzgbo
©306Mmg00  boLosMPYB0SD  Loghdm  BIPmwMGo  BogmogMgdgdol  dg@EHo
099339 mdoo [151].

900900 39093900 F9IM©s 51939 gu3sbgmol Fomgew ®306mgdL.

OMAMOE  WoBIMGOM0EBsy  36Mdowo, 39wgbol,  IWRIEM-3MHOEMU,
39OLOSL, FoMEGH0bYBOL Boge o9b65e0BYdMEos 30608 12 Bodmdo (Cabernet

sauvignon, Syrah, Tempranillo, Petit Verdot, Merlot, Monastrell), bosg LogBo®
196MmEMEmHo 603009M9d9d0L J9d(339™ds Bgeygmdl 1260-2921 dp/w-09. B39b
3096 2956500 gdMw 306mgddo dosmo Moabzo Lsozdosm sbeomliss Fomgen
©306Mm90m9b, Losg Foduodoremo 3609369 mds 2051,0 dp/e0-o0s [152].

Loghomm  RgbmEgdol  dowswro  899339wmdom  AddmoMmBg3s  sliggg
JoOM@o ymmdbols x0dobgob ©sdHBogdrmo m30bm LoxrgMsgo. 3939wodol,
5bod9sdz0ol,  BsolvyEmsdol,  3306339000sL,  3MGHedgl,  dbbogwsdql,
@035MFGJ0560L, X oomsbosl ogH gosbseoBgdme ogm LoggMogol 39360l
©306Mm.  @0@IOGHMOMo  dmbs39dgdol  dobgzom, LoggMoegol  J39360L
©306mdo LogMomm Rqbmegdo 1121 dp/w Jgopqbs [153]. 98 3603369 MdIL 56
Bs3mMBgds B39b 3096 25965¢00BgdME0 Mg 306Mmgdo, 306H0dom, 5FoM0JOL
30093, M03mYMol 939300L 30b6mdo LogMmm B9bmegdo dgaggbl - 1779
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dy/-b, BobmEol 39360l 30bmdo - 2003,5 Tp/w0-b, beaenm dsbsgzol df3s69L
099mbgg35d0 439300L 306mdo LogMomm ggbmegdol 990339 ™dsd 2051,0 dg/w
3950090b69.

90000 9909900L s d1939 OB IMGHVIOo  Imbo3gdgdol
39056900L Loymd3zgebg dg0dEgds 0mg3sL, MM B396 doge 2ssbserobgdmwo

09060 4O dboligsb sdHBsgdrIemo 9393600l 306Mmgdo A5dMm0MBI3056 LogOom
953960 900L do0oo 390339 Md00 Qo sbollosmgdm do0o0

56¢0mJbobEHWMEMmO dmddggds.

3.7 306m80 HBsbL- s Gob- MHgH39MEGHMEol dglfogems

L5565¢P0BM 608dgdd0 A96OLIBOZMS HDIbL- S GOl- MYHB39MSEGHMMEOl
39bLBZMS oW IRIJGHIOO MHY350 JOMT>EGMYMSB0OL Qodmyqbgdoom.

gb®owo 3.10

30600 60889030 GHObL- s 3oL~ MgHB39MSGHOMEOL 3MbE3gbEHME0s

OOS5bU- 3ob-
9H39053OMoO, | HIHB39M9GHOHMEO,
gy g/
Bobmeo
1 0,3 1,1
(93603700)
BobmMo
2 2,4 0,88
(d393%0)
3 [6O@03nOo 0,32 1,5
(936m37)0)
3ME03MIO0
4 2,8 2,44
(d3930)
5 [856530L 33569 0,48 1,0
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(936m3wo)

6 956530l 9f3969 48 3.6
(d39300)
6
O36b- 9B39M5GHMME0
5
4
3
2
1
0 I . ]

Bobmeo 3ME03M)OH0 ds65g0lb (3569
H 936m37mo W 439360

Bob. 3.4 03060l 60339080 BHEMBL- HGBZGMGHOMEOL 3:mb396EGS300

90090 89009390Dg ©IYHEbMdOm, Mbs 500bodbML, Mmd BobmMol
9360370 3Ho3ol ©306m8o HFsbl- H9H39M5EGMM@OL 999339 Mds 950090L
0,3 dg/am, bowm 00539 x0dol gm@dboligeb sdHBsgdrIe 393008 w30b6mdo 2,4
dy/a-b. 43936M0L5> s 93MM3Mo GH030L ©306MgdL IOl 3339060 Fobliblzsgqds
99006935 51939 (3M03MMMOL S Fobsgzol 35691 ©306MgdTo. (3¢MEP03MMGOL
9360390 3Ho3oL 030bmdo - 0,32 dy/w, 393600l v30b6mdo - 2,8 Tp/w, dsbsg0l
d)3969L 9363 306mdo - 0,48 3/, bererm 439360 4,8 dg/.

OMaMmO3 090929000506  BbL,  ©3060L  ©odbsIds 393030 o
53569008 3OHMmEqldo  FoFol Imbsfomgmds Bgyo3wgbsl  sbgbl  (HHsb-
69H39M5¢™MEob 99933900Md5DY.
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30ob- G3%3905GHO™MEo
3,5

2,5

2
1,5

Bobmeo 3ME03M)OH0 ds65g0lb (3569

=

o

H 936m37emo B 4393600

Bsb. 3.5 03060l 60339080 30L- M9HB39MEGHOMEOL 3Mb3EIBEGHMSE0S

O0amO3  bob.  3.5-ob  BbL, 0039 ©0bs03s  Bo®BRMbgds  sob-
9H39M5GMMEOoL 256LsDBPZOOLSL. (3E03MMOMOL 93OM3MEo G030l ©306mdo
0993390mds 9oL 1,5 3/, bmwm J39300L ©30bmdo 2,44 dp/en, 3sbsgols
d)3969L 93MM3Me ©306mdo 1,0 3/, 43936008 ©30b6mdo 3o 3,6 dp/en. Mog
d99b905 BobmEUL, 5 306MH0domss, 93MM3Mwo Godol m30bm dgoEagl 1,1 dy/an-U,
b 4393600L ©306m 0,88 /. BobmMol  gm@dbobogeb ©edbowgdeo
930360b  ©30bm 9@ pob-  OHgB390GHOMWL  Fgo3eogl 3000609  HDsbU-
9H39M5GOMU.

B30b 8096  go9b5e0BgdMo  ©306mgdo,  ABOL- 9H39MGHOMMOl
306396300l obg30m, 99008 Mool fomge 0306madL. LeyEHmU,
390bgodml, bgxzgmobol, Lgbbsl, 3MEBOL, AMddOL Foge sbseroHIdM ogym
Merlot, Cabernet Sauvignon, Cabernet Franc, Pinot Noir, Gamany, Pinotage,

Sangiovese, Tannat-ob  ©306mgdo, Losg  AbL-  ©G7H39MGHOMEOl
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3M639bGH®s30s  dgbyggmdl  1,07-5,75  9p/en.  dsbogol  d)39bgl  x0doligeb
53H5JdM 306Mm0 HMsbL- 9B39MsGHOMmo 4,8 da/-l T9ogbL, oz
L5FMOoEgdsls  235deg3l gl ©306m  Fg30035LM®  MMAMOF  BEHOMILOIBE)
69H39M5GOM0m 0O 30bme [154].

OOsblb-  ©H7B3905GHOMEol  d90339mdom  B3960  Ao9bseobgdmEo
©306Mm900 89365 50995¢39ds Bgbgmol Mgldmdo3olL Lbgsalbgs G030l mgm®
©306mgdlL.  BooB™M3IL,  3gxGHFoB3mM3oL,  @ohdsbol,  303930L,  @OEXOIOL
399065 0Bgd e 12 BodMddo s HEsbl- 9B39M0@GOMMOL  F99(3390MdS
dg6yggmdl 0,063-0,149 dy/em [155].

B3960 ©306mgdo oMo s1939 LsdgMIbgmolL Homgwr 306mgdL, Loss
29 255650BgdMwo  603dosb  IMbL- H9B39MSGHOMEOl  F9I (3390 MdS
dg6yggmdl  0,550-2,534 /. 35¢003535L, 9603560FM0s60LdOL, Doy mmwosl,
39B39¢LOL oM 45965¢P0BYOME0s LdYMIBYmOL bbgoslbgs GHgMHomEMmMH0sby
dmyzsboo  gmmdbosb @ITBoIdMwo  ©030bmgdo.  sxgolJoGms,  OH™I
y4m6dgbo, OmIgoi 0BOmEYds F9gsmgdom Fo®owo  3Hgd3gMo@memol ddmbg
dbs9do, Jobsb sFBsIOdME 0306MmTo 5BMBBS HDbL- B39O EHOMEOl
domoo 8993390 Mds.

MM, MmI  LsdgMAbgmol  omgewr  ©306mgdmb  Jgstgdom 29
608806 MAgEHgl 89dmbgzg3sdo, B3zgbo 393600l ©306Mmgdo  godmoMbg3056
OO56L- H9H39605GHOME0L »R®™ d9E0 999339 mdom [156].

3.8 ®30b6mdo 3390393060l s FoMoigE0bol Tglfogers

1533w 93 ©306mgddo Jglfogarow 0dbs 3396393H0boLs s domoag@obols
3M6396@GH®Ms300.
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33960393060 3093536905 3MmWoRIBMWE REsz356Mm0YdL. JodoGmo
33193990 3390393069 d0M0mI©s© F0dsMmIos oL SbEGH0MJLOIBEMM
543H03M05%9.  96EGH0MJLOIBEHMM0  5d3H03MdOL  2odm  BoOOOME  25dm0ynbgds
99000306530, MmO 3 3609396300l Lo gds, olgmo Lbgzsslbgs s9350gdol
90050m,  OMAMO03ss  LBodbogby, ROWE3Z900LS s JM-LolbedsH M3
Q99350090900 o Ubbg. s3o@GHmd 960d36gcrmgzsbos  dsmo  3mbEgbEHMogools
29bLOBOZOS.

gbeogro 3.11

9439360L 03060l 6039030 339M039G0bOL 3MbEIBEGHMSE0S

33006900b0;
L5565EP0BM 306m
g/
1 Bobwm®o (439360) 6,2
2 3M03m6H0 (439360) 0,5
2 856030L (3969 (939360) 8,3

O0amO3  gbOowo 3.11-sb Bsbl  Jggzdol ©30bmgddo  339039E0bol
3Mb396¢ o305 396ygmdlL 0,5-8,3 dy/e-3).
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9

8 330069G0bo g/

7

6

5

4

3

2

1

0 I
BobmMo 3M03MYO0 3obogob d3969
(d303%0) (d303¢0) (d3093%0)

Bob. 3.6 J39360L 30b6mgddo 339039EH0b0L 3mbi39bE®MsE0s

Bob.  3.6-36 bomgro  BbL, GmI  3sbogol 3969  aodmomBgzs

33903930b0L Fo®so 899339 mdoo (8,3 Ty/w-Dby).

99b3960896¢¢ 0L BoMREGOTO 2560L5BWIMS J393M0L s 93OM3MeEo ool
©306mgd80 80603393H0boL 36(396GG5300.

3b®oo 3.12

030600 60389830 doMoigEH0bol 3mb3gbG®sE0s

Lo565EOBM dotoig@obo,
©gobm O/

1 Bobm®o 0.1
(03003¢)¢0)
Bobm®o

2 7,3
(J333%0)

3 3ME03M)O0 0.1
(936m3700)

4 | 3gm@o3mOHOo 8,2
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(939360)
956530l df3969

5 0,42
(036003790)
956530l 9f3969

6 12,0
(d39390)

OmamO3  gbMowo  3.12-sb BBl BobGol  g3BMm3meo  falom
@3B0 306m8o  doMoig@obol  Fgdzgermds 0,1  3y/w-0s, bmeom
939360l ©306m8o 7,3 /. slgomogg 033900600  dsblbgeggds  d90dhbgzs
30030099M0L 030609080, 93MM3MEo Godol ©30bmdo 6ol 0,1 3/, bewm
9439360L ©306mdo 8,2 Fp/0. 3sbs30L H3569L 93MM3Me ©306mdo sGols 0,42
dg/a, beem 439360l v306mdo 12,0.

OamO3  bob. 3.7-ob BsbL, Gm3 9sbsgol (3569l J393600L ©306MmTo

©5830JLoMS J0MOEYEH0bOL Y39wsBg Jowswo 3mbiEgbEMo3Eos.

doGogg@obo
14
12
10
8
6
4
2
0 I I —
Bobmeo 3ME03M)OH0 ds65g0lb (3569

B g36m3memo W 4393600

Bob. 3.7 ©306mgdd0 domoEg@obol 3mbzgb@EMmogos
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d00ade  999390D9  ©OYOEbMdom,  GMmamOE BBl  FoFoby
©OIMMIONIO OO 3960900 30b6Mmgdo godmoMbg3056 3390 39G0bOL s
d06039@0b0l domaero d99(339EMdOMm.

399065 0BgdMo  ¥30bmgdo  Jgsds  Bobgomol  3bmdowr  Fomgen
©306mgdL. 9739690L, X0by-00by ob, 3s60L, 3995630l Foge gosbsEOBYdME
©306mgddo  3390393H0bol 899339 mds  Ighygmodl  0,17-4,87 dp/eo, bemerm
dotoig@obol 1,57-4,45 dy/w. Bg9bo ©306mgdo, 53 6ogzmogMgdgdl, 8930
35050 3mb6396@GMs300m 90393L, 30069 Bobgmol fomgmo ®z0bmgdo. B39
1533093 ©306Mmqdd0 3396039G0b0 dgeyqgmdl 0,5-8,3 3p/w-0b BoMAW9dTdo, borgom
do®oig@obo 0,1-12,0 dy/en [157].

B39bo ©30b6mgd0oL Fgsmgds dmbs 939 3MDBOE0OL ©V306MmgdMIb.
@©OosLoL, bmGbgl, XxmLgbol dogH As9bsw0BgdM ©306mgddo 339M39EGH0bOL
9993390mds g0 60dmddo 5,97-11,8 dy/-0gs, bmwm dgmégdo 9,99-20,0

dy/-8095. B3960 25565c0BgdMmo mgmMo 30bmgdo, Homgw ©306Mm9dms6
96050, 3600369c0M356 50wl 0353900 [158].
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51336900

. BobmEOL, (3003mEmol, dsbsgol df3969L, 39300l @S 93BM3MEo Faloo
©53P5©gdMwo  0306mgdol  JodomMo  dobslosmgdergdols  dglfegzerom
©o0b@y, MHMI  5mbodbMwo  x0dgdol  M30bmgdo  As8M0MmBY3056
3505@bsMmolbmgsbo  ©3060LsM30L  HTSbILOMYdgEo  Jodomo  ©d
6560093303960 1M30L939000).

° 1533093 609939030 OEYR0bs, MmA 3dodg Fg@owrms  F9I(339™MdS
399L5058905 LEBObIMEBH00 sYIBOE BMOAHDUL.

. Bo3o6m90m@0 3300939800 ©o©P0bs, MHMA 39300l 0306mgdo, 93M™3Mwo
Go3ob 306Mm9dmsb d90569d0m, bob0s0YdS dobgomeo

60300096M90900L MBOHM Jowowo 360336gwmdom, o3 Ib30MMdYIMMOoSs
d0bgMommo 503009M9d9d0L A5IMBZE0m, OMAMOE 393001 3gwobs
@5 3dENIM0 33000l Tgbgdolsl, o939 gm@dbols 8E9g3bol  dogo®o

Bofoergdosb.

J 53006, O™ J3936030, FoFobg GHGMoo30o fabom, sdIbsIdMwo
®30bmgdo 309m0MBg3s 5396 mo 6030096M90900L 05050
39933900 Md00.

. Bobm@ol, Emmo3zmyeols s  dobogol  3)396gL 939360l ©30b6mgdo
196MmMOHo 6030009090900l 9993300 Md0m  FgsMEs  LYdgMHIBgmOU,
0owoobl, Bobgomol, 85390mbools, 3303GMLOL, dgduozol s bbg. foomgwr
©306mgdL 5  OEILGHMO®S, MMI  J39300L  ©306mgdo  B9bmwYE
6030096M9090L 990393L MBOM FooEo 3:Mb:396GGS3000.

o 53069, ™A §3936M0L 306M9d0 MBOM OIS obobgdom, 30MY
936300 3030l ©306mgdo.
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3630mJLoIBEGHWMOO 5dBH03MdOL obloBM3MOm IR0, HMI BobyGoL,
3M@03mOol s 3sbogols (3969l J393M0L  306mgdo 98073056
3bEH0MmJLoBGHMMO  5dBHogmdol  dopowro  d60d3zbgermdom, 3069
9360390 3o30L 306mqdo.

o006y, OMI  HDbl- ©5 ob- HYHB39M5GHOMEOL  3Mbi39bGHOSE0s
J439360L ©306Mmgddo MBO™ @0, 300069 93OM3)o G030l W30bmgddo.
AOOsbL- ©s pob- 09B3905GOMEOol  dowowo 899339 mdom 39360l
©306Mm9035 39305 PoIsFIM0S BodYMAbgIMOL, dEMSBOOoLy s Bobgmols
3b™dow fomge ©306mgdL.

339639G0b0bS 5 J0M0E3gEHOBOL FobloB3MOm sAO0bs, M J3936M0L
©306mgd0  go3owgdom  3EOEIM0s  v©0bodbmwo  bogmoghgdgdom,
9360390 3030L 306M9dmMsb F9sMgd0m.
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