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We investigated various heavy metal concentration in organic and non-organic wines, from west and
east Georgia, using atomic absorption spectroscopy. Heavy metals are member of loosely defined
elements, that exhibit metallic properties; They in different concentrations have toxic effects on
human health, so, their presence in wines, above upper levels, may overcome, beneficial effects of
wine, especially, if we consider, drinking just one glass of wine a day - a common habit in Europe and
partially in Georgia too. We investigated organic wines, made in Georgia, which, by definition, are
wines made from grapes grown in accordance with principles of organic farming, which typically
excludes the use of artificial chemical fertilizers and pesticides. Sources of heavy metals in wines, may
be different, one of the sources may be artificial chemical fertilizers and pesticides; Investigating
organic wines, we were interested, if, in organic wines, there’s relatively low levels of heavy metals,

than in conventionally grown wines.
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AY300UL ogdl0doIMHO L3900 BPZIM0s-150 93/¢0; L3owrbdo-1.0 dp/w; MMM0s-53y/0;
60390-0.01 3y/32; 390030v930-10 332/¢0; ©3060LMZ0L 5685 BLZsMO oEYgboro.

2.1 363963 M3300L 356LsBM3MOL 3M0b030

1535¢0dMM blbs®gd0, 3dodg 9935 gdol 36mdowro 8993390 Mdom, 458m0gqbgds dobmdogn
9560 gdslss s 3d0dg FgBoerol 3mbEgbE®mE0sl FmGmol 3538060 Q53MBIMIE IS,
G0Igeoi 983w93bgds sddgMEH-09M0L 356mbL.

5G™AsdLMMDd309e0 139dBHOMIYGBHMO0, MO0 853500 BofioEroligsb Tggds, guos
5GHMI50DYMH0 - 2odmb0gzgdol Hysmm-3smmEmEmo bscrMs.

5GHMI>0D9gMH 3o bgds 3,329 gdol EOLM(305(305 MOZ0LMBO 5EMFYOSO. Y39oHY
b0 99tmg9bg0IE0 5@MB0BYMYO0 099b9gd9gb sels, MREMM 3:mb63MgEH MO 30 35960-
5390960 sebs, Losg Ggd39Msdes 2300 °C-b smfHoal.

©30b6m30, 3d08g 39Eogdol, 5@GHMmasdLm®MmdE0vo 139JdEMMIGEHMO0! FobLsDBM3MmT©Y, brgds
503030l IMEOGS S 5 3M3ME-0m 30930 60ddol s3¢MAsEwGo dgdbwyegds
bgds 35960-53930w9bol 5080, 53¢MLYa3wgemols Joge.

5¢080 8080bsMgmdL J90ga0 3OMEILYdO:
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" 250m3MMd-353bLBYEol smMmgargds s 60dMdol JIHSE0 bsbm-bsforszgdo GRgds;

" 50mO0Jgd5-09om0 Bo)os3900L gotmogdbs bgds s06Ms dmeng3ergddo;

" 5@™I0BoE05-0m93e9d0L OLME0SE0S 930LYBIE S5EHMIJOS;

" 0mboBsE05-9wgdgbEms 0mboBo300L 3mEgbE0swoLs s s¢do Fotdmddbowo
9696300L JobgE30m, 5EHMIJI0 TgLodErMms A5MEo0ddbsb s0Mms 0mbyddo.

9969 3600369cm3560 3m33mbgbE0s 350MEOHO BsmMS; 0l Foabosb Logligs sGMboo b
Bgmbom s 4996b0s: 3000bEHVI0 BMMTOL 35PMEO-OMIGE03, LElwM39w Jodow®o
99896@L 903936 @ 9B6MEO. Fooo dsd30L IMYds bgds sbMmELs s 3500MEDBY, MOLo3
33943995 6500HoL Joabom sOLYdIMo 069MEME0 S0MBOL 0MBOBIE0s. 0Mmbgdo 0fygd9b
9dM5MmdL 3500l J0TSMMIEGOOM, BoE, FoMO IR IHYdOL Tggyo®, LodoBby
5G™MIgd0L 5dM35MmbS bgds 3900MmE0EH. 399AMA, 53 5EH™MIJOOL JO™MTBYN6

IR 9HYO0m, bgds om0 53HBYOs; 52BbJdS POMGd0MO IMZgbss O 5EHMTYdO,
MdMHMBY0056 odI 9696My9BH03w MBYL, MO OHMUSE Lo Q9TMYMRIE BMEHMbBYBL,
OMIgms ©9GHIJG00 bgds, LE30MHOL30MM FbsMgl AMBEIYOIYO BMAEHM©IGIIGHMOOL
dog6.

RB0GHMOIAIIAMO06, 909G 03329el9gdoL Boboom, 0bBMMT3E0s Fowog3gds
300309939, Lo, 39309 IMHO 3MI30MEIOMEO MMM STOL-SpectrAA-b 1535w d0m

bgds, dslHg Mdm©9bodg ddsb9d0l dozgdom, Lsdobbg ddodg IgEowgdol dslwyedo
306396@® 5300l 2obLsBO3GS.
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Descriptives - dbmgmme 03060l ¢030L d0bgE300m - Bom-Js®bbvmo

95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error Lower Bound Upper Bound Minimum Maximum
Cu dom 11 .2827 .35632 .10743 .0434 5221 .01 1.24
365-BOM 12 .3608 .22825 .06589 .2158 .5059 .10 .70]
LogOO™ 23 .3235 .29215 .06092 1971 4498 .01 1.24
Fe dom 11 2.7000 1.43597 43296 1.7353 3.6647 .30 4.50
565-80M 12 3.5417 2.22280 .64167 2.1294 4.9540 1.10 7.60
LagBomm 23 3.1391 1.89539 .39522 2.3195 3.9588 .30 7.60
Zn dom 11 2.8364 2.37003 .71459 1.2442 4.4286 .20 6.30
35-80M 12 .6642 .37223 .10745 A277 .9007 .15 1.41
LagBomm 23 1.7030 1.96300 40931 .8542 2.5519 .15 6.30
ANOVA
Sum of Squares df Mean Square F Sig.
Cu Between Groups .035 1 .035 .399 .534
Within Groups 1.843 21 .088
Total 1.878 22
Fe Between Groups 4.066 1 4.066 1.139 .298
Within Groups 74.969 21 3.570
Total 79.035 22
Zn Between Groups 27.080 1 27.080 9.857 .005
Within Groups 57.694 21 2.747
Total 84.774 22

UAoGoLEG03MM0 565¢0B0 Bo@oMs SPSS LEo@obGo3wmo 3GMma®msdol, 3906dm, §HMBsdGHMM0sbo
©oL3gOLOMEo sBserobol (One-Way ANOVA) 458m9gg69000. bido@obEodmemo Lo®fdmbm
296Lb30390s 458Mm3w0bEs Mmool 899339 mdsL Mol (F(1,21)=9.85; p=<0.05)
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Descriptives-dbmemo 6Hga0mbol dobgogzom - s@dmbisgugmo-@sbsgmgmo

95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error Lower Bound Upper Bound Minimum Maximum
Cu East 12 4475 .32794 .09467 2391 .6559 .06 1.24
West 11 .1882 17572 .05298 .0701 .3062 .01 .53
Total 23 .3235 .29215 .06092 1971 4498 .01 1.24
Fe East 12 3.0000 2.29743 .66321 1.5403 4.4597 .30 7.60
West 11 3.2909 1.43140 43158 2.3293 4.2525 1.10 6.50
Total 23 3.1391 1.89539 .39522 2.3195 3.9588 .30 7.60
Zn East 12 1.3408 1.65966 47910 .2863 2.3953 .20 6.10
West 11 2.0982 2.26237 .68213 .5783 3.6181 15 6.30
Total 23 1.7030 1.96300 40931 .8542 2.5519 15 6.30
ANOVA
Sum of Squares df Mean Square F Sig.
Cu Between Groups .386 1 .386 5.433 .030
Within Groups 1.492 21 .071
Total 1.878 22
Fe Between Groups 486 1 486 .130 722
Within Groups 78.549 21 3.740
Total 79.035 22
Zn Between Groups 3.292 1 3.292 .848 .367
Within Groups 81.482 21 3.880
Total 84.774 22

UGoGoLEG03MO0 565¢0B0 Bo@oMs SPSS LEo@LodG03mmo 3Gma®msdol, 3906dm, §OHMBsdBHMM0sbo
©OoL39OLOMEo sBseobol (One-Way ANOVA) 458m9gg69000. bids@obEodmemo Lo®fdmbm

296Ub303905 458Mm3w0bs L3ogbdol 899(33gemdL Mol (F(1,21)=5.443; p=0.03<0.05)
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Descriptive Statistics

Dependent Variable: Cu - m6039 853§@mMHoom

WineType Region Mean Std. Deviation N

Bio East .3783 44210 6
West .1680 .20717 5
Total .2827 .35632 11

Non-Bio East .5167 17224 6
West .2050 .16331 6
Total .3608 .22825 12

Total East 4475 .32794 12
West .1882 17572 11
Total 3235 .29215 23]

Tests of Between-Subjects Effects

Dependent Variable: CU - @039 B5J&mM0o0m

Type Ill Sum of
Source Squares df Mean Square F Sig.
Corrected Model 4472 3 .149 1.979 151
Intercept 2.297 1 2.297 30.504 .000]
WineType .044 1 .044 .583 454
Region .389 1 .389 5.170 .035
WineType * Region .015 1 .015 195 .664
Error 1.431 19 .075
Total 4.284 23
Corrected Total 1.878 22

a. R Squared = .238 (Adjusted R Squared = .118)

LEHOGHOLE0IMMO 565¢P0B0 BoBIMEs SPSS LBOGLOGH03wM0 3MMPMsdol, 39MIM®, MEOHRsdEHMMObO
©OoL39OLOMEo sBseobol (Two-Way ANOVA) 458mygbgdom. 58 999mbgg35803 bGsGoLEG039M@
LoOHIMBM 4oblbZs390s 458Mm3w0bEs L3owgbdol 899339 MdL FmMOL sGS V30bOL FH03gdoU,
5059900 Mg0mbydol dobggoom (F(1,21)=5.170; p=0.035 <0.05)

15



Descriptive Statistics

Dependent Variable: ZN-m®039 B5g&mMom

WineType Region Mean Std. Deviation N

Bio East 2.0033 2.22478 6
West 3.8360 2.35913 5
Total 2.8364 2.37003 11

Non-Bio East .6783 .23836 6
West .6500 49751 6
Total .6642 .37223 12

Total East 1.3408 1.65966 12
West 2.0982 2.26237 11
Total 1.7030 1.96300 23]

Tests of Between-Subjects Effects

Dependent Variable: ZN-m®»039 B5g&mMom

Type Ill Sum of
Source Squares df Mean Square F Sig.
Corrected Model 36.2422 3 12.081 4.730 .013
Intercept 73.393 1 73.393 28.733 .000]
WineType 29.070 1 29.070 11.381 .003
Region 4.651 1 4.651 1.821 193
WineType * Region 4.948 1 4.948 1.937 .180
Error 48.532 19 2.554
Total 151.482 23
Corrected Total 84.774 22

a. R Squared = .428 (Adjusted R Squared = .337)

LEHOGHOLE0IMMO 565¢P0B0 BoBIMEs SPSS LBOGLOGH03wM0 3MMPMsdol, 39MIM®, MEOHRsdEHMMObO
©OoL39OLOMEo sBseobol (Two-Way ANOVA) 458mygbgdom. 58 999mbgg35803 bGsGoLEG039M@
LoOHIMBM 6lbZ390s 458Mm3w0bEs MMMOOL 899339 ™dsl FMGOL 56 MHYROMbgdOL, 568090

03060l $039d0L dobgzom (F(1,21)=11.381; p=0.03 <0.05)
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% 90090990 39093900l Jobg30m, 353mBBES HMI, HrMYMOE domE3zobmgddo, olg
JoebbM 0306mgddo, L3owrgbdol, ®3060ls s MMMl 3MbEIbEHMS30s 0Ym ILETZ9d0
B®dob gotrgyengddo.

* JomomE d0m®306mgddo, 1m0l 3mb:396GHME0S MBOM Fg@0s, 300MY 56O~
d0m©30b6mqddo.

% L3oEgbdol F9aMgd0m T 3mB3EI6EME0s 50IMLIZEgm LoJsMmZgErMmls
03069330, LogsMEME #odmf)39E05 505IAOL M530L9d0MYdJdIO.
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