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qimia 

 
 
 

mZime liTonebi mwvane bostneulSi da maTi gavlena nitratebis 
gansazRvris procesze  

nona WaliZe, evgenia Sengelia 

(g. naTaZis saxelobis sanitariis, higieniis  da samedicino ekologiis 

samecniero- vleviTi instituti, saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia kvlevis Sedegebi, romlebic cxadyofs, rom dayovnebisas 

zogierTi bostneulis homogenizebul nimuSebSi mimdinareobs nitratebis koncent-

raciis arakontrolirebadi zrda. nitratebis koncentracia damokidebulia imaze, 

Tu sinjis momzadebidan drois ra monakveTSi xdeba maTi gansazRvra ionometriu-

li an kolorimetriuli meTodiT. 

nitratebis koncentraciis gansakuTrebuli zrda SeiniSneba qlorofilSem-

cvel mwvane bostneulis dayovnebul sinjebSi, magram cvlileba, saerTod, dakav-

Sirebulia bostneulSi mZime liTonebis raodenobriv da saxeobriv Semcveloba-

sTan. rac ufro maRalia maTi Semcveloba mwvane bostneulSi, miT ufro intensiu-

rad mimdinareobs nitratebis koncentraciis zrda sawyisTan SedarebiT.  

aRsaniSnavia, rom nitratebis koncentraciis zrdaze gavlenas ar axdens te-

nis Semcveloba. 

 

sakvanZo sityvebi: atomur-adsorbciuli meTodi; ionometriuli meTodi; kolo-

rimetriuli meTodi; mZime liTonebi; mwvane bostneuli; nitratebi. 
 

 

Sesavali  

agroteqnikuri RoniZiebebis araswori ganxorcieleba da bevri sxva faqtoris 

zemoqmedeba iwvevs mcenareul produqtebSi nitratebis dagrovebas, rac uaryofi-

Tad moqmedebs adaminis organizmze da SeiZleba sxvadasxva daavadebis warmoSo-

bisa da ganviTarebis mizezi gaxdes. mcenareul kulturebSi nitratebis Semcve-

loba damokidebulia memkvidrul-genetikur faqtorebze, Tumca Zalze didi mniS-

vneloba aqvs gamoyenebuli sasuqis saxeobas da raodenobas. amJamad metad aqtua-

luria e. w. organuli produqtebis (bioproduqtebis) warmoeba. amdenad, sasoflo-

sameurneo produqciis moyvanisas meti yuradReba unda mieqces sworad damuSave-

buli bunebrivi sasuqebis gamoyenebas, rac uzrunvelyobs mcenareSi nitratebis da-

grovebis minimalur dones. amasTan, metad mniSvnelovania produqciaSi nitratebis 

Semcvelobis analizis im meTodebis gamoyeneba, romlebic uzrunvelyofs maRal 

sarwmuno Sedegebs. 

 

 

ZiriTadi nawili 

sasoflo-sameurneo produqciaSi nitratebis raodenobis gansazRvra sxvada-

sxva meTodiT xdeba [1_3]. es meTodebi erTmaneTisagan gansxvavdeba rogorc gansaz-
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Rvris sizustiT, ise sirTuliT. TiToeuli meTodi iTvaliswinebs sinjis winaswar 

damuSavebas (daqucmaceba, homogenizacia) da Semdeg nitratebis eqstraqcias. Cven 

mier Catarebuli gamokvlevebiT [3, 4] dadgenilia, rom daqucmacebul, homogenize-

bul bostneulSi nitratebis gardaqmnis procesebi gansxvavebulad mimdinareobs. 

zogierTi saxeobis bostneulis daWra-daqucmacebas mosdevs nitratebis nitrite-

bad gardaqmna da, Sesabamisad, nitratebis Semcireba; zogSi ki _ nitratebis zrda 

nitritebis Semcirebis xarjze an sulac orive naerTis koncentraciis erTdro-

uli zrda.  

miRebuli SedegebiT nitratebis intensiuri zrdis dinamika aRiniSneba 40 wT-

is ganmavlobaSi da maT droSi zrdas ara aqvs stabiluri xasiaTi. magaliTad, zo-

gierTi saxeobis bostneulis (ZiriTadad mwvane bostneulis) daqucmacebisa da ho-

mogenizaciisTanave nitratebis koncentraciam SeiZleba 30 %-iT moimatos, Semdegi 

10 wT-is ganmavlobaSi ki _ 40_50 %-iT, Semdeg kidev 20_30 %-iT da saboloo jamSi 

(40 wT-is gasvlis Semdeg) sinjebSi nitratebis Semcvelobam SesaZlebelia stan-

dartiT dadgenil zRvrul dasaSveb normas bevrad gadaaWarbos.  

Cveni kvlevis mizani iyo nitrat-nitritebis transformaciis amgvar meqanizmze 

moqmedi faqtorebis dadgena da maTi zemoqmedbis donis Seswavla. 

gamokvleulia nitratebis droSi cvlilebis dinamika iseTi bostneulis sin-

jebSi, rogoricaa avokado, brokoli, ispanaxi, pitna, mJauna, niaxuri, salaTis fu-

rclebi, oxraxuSi, qinZi.  

bostneulis sinjebSi nitratebis Semcvelobis gansazRvra xdeboda parale-

lur reJimSi homogenizaciisTanave da 30 wT-iT haerze dayovnebis Semdeg ionomet-

riuli da kolorimetriuli meTodebiT ISO1042-83, ISO4788-80 standartebis mixedviT. 

miRebuli Sedegebi mocemulia 1-l cxrilSi 

 

cxrili 1 

nitratebis Semcvelobis cvlilebis dinamika homogenizebul  

mwvane bostneulis sinjebSi 

 

bostneulis 

dasaxeleba 

ionometriuli 

meTodiT gazomili 

nitratebis sawyisi 

Semcveloba, mg/kg 

ionometriuli 

meTodiT gazo- 

mili nitrate-

bis Semcveloba 

30 wT-iT dayov- 

nebis Semdeg, 

mg/kg 

kolorimet-

riuli meTo-

diT gazomi-

li nitrate-

bis Semcve-

loba, mg/kg 

kolorimetriuli 

meTodiT 

gazomili nitra- 

tebis Semcveloba 

30 wT-is Semdeg, 

mg/kg 

avokado 20,0 50,6 23,9 55.3 

oxraxuSi 18,2 41,9 19,6 42,7 

brokoli 1004 2039 1010 2000 

pitna 1045 4071 1100 5000 

mJauna 2065 7018 2740 7500 

salaTis 

furclebi 
6068 1104 6470 1200 

niaxuri 1100 1802 1200 2000 

ispanaxi 1004 3041 1100 3000 
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rogorc cxrilidan Cans, nitratebis koncentraciis gansakuTrebuli zrd  aR-

iniSneba oxraxuSis, pitnisa da ispanaxis sinjebSi, sadac 30 wT- i nitratebis Sem-

cveloba sawyisTan SedarebiT 2,5_3-jer gaizarda. 

Seswavlilia homogenizebul bostneulSi nitratebis koncentraciis cvlile-

bis dinamikaze tenis Semcvelobis gavlena. nitratebis cvlilebis dinamika oxra-

xuSis nimuSebis 105° -ze gamoSrobisa da mudmiv masamde miyvani  SemTxvevaSi moce-

mulia me-2 cxrilSi. 

 

cxrili 2 

nitratebis cvlilebis dinamika nimuSebis 1050 -ze gamoSrobis,  

mudmiv masamde miyvanisa da haerze dayovnebisas 

 

nimuSSi 

nitratebis 

sawyisi 

Semcvelo- 

ba, mg/kg 

nimuSSi 

nitratebis 

Semcveloba 

haerze 30 wT- 

iT dayovne- 

bisas, mg/kg 

nitratebis 

Semcveloba 30 

wT-iT Tavda-

xurul Wur-

WelSi haerze 

dayovnebisas, 

mg/kg 

nitratebis Sem-

cveloba 105 ° -ze 

mudmiv masamde 

gamomSral 

nimuSSi, mg/kg 

nitratebis Sem- 

cveloba 105 ° -ze 

mudmiv masamde 

gamomSral da 

haerze 30 wT-iT 

dayovnebul 

nimuSSi, g/kg 

18,2 41,9 34,5 135 1,63 

 

cxrilSi moyvanili monacemebi cxadyofs, rom nimuSis gamoSrobiT da mudmiv 

masamde miyvaniT nitratebis koncentracia sagrZnoblad gaizarda, rac isedac mo-

salodneli iyo, Tumca haerze dayovnebiT maTi Semcvelobis zrda gacilebiT in-

tensiurad mimdinareobda.  

naSromebSi [2, 3] aRniSnulia, rom homogenizebul bostneulis sinjebSi nitra-

tebis zrdas savaraudod ganapirobebs bostneulis SedgenilobaSi Semavali poli-

ujeri naerTebis daJangva JangbadTan da mis gaaqtiurebul formebTan urTierT-

qmedebis Sedegad. poliujeri naerTebis ormagi bmebis adgilas am dros warmoqmni-

li zeJangebi Jangav  denitrifikaciiT warmoqmnil nitritebis nawils da gardaqm-

nis maT nitratebad. naSromSi aRniSnulia, rom lipidebis peroqsidaciis mniSvne-

lovani daCqareba mimdinareobs cvladi valentobis liTonebis, gansakuTrebiT rki-

nisa (Fe) da spilenZis (Cu) umniSvnelo raodenobiT arsebobisas.  

am SemTxvevaSi Fe+2
-is lipidebis hidroperoqsidebTan urTierTqmedebis Sede-

gad mimdinareobs jaWvebis ganStoeba: 

Fe+2 + LOOH -  Fe+3 +HO*+ LO*. 
warmoqmnili LO* radikalebi ki inicirebs lipidebis axali jaWvebis daJangvas: 

LO* +LH -  LOH +L*, 
L* +O2  LOO* ... da a.S 

mwvane bostneulSi nitratebis zrdis dinamikaze polivalenturi liTonebis 

gavlenis Sefasebis mizniT sakvlevi bostneulis sinjebSi gansazRvrul iqna mZime 

liTonebis Semcveloba atomur-adsorbciuli meTodiT. miRebuli Sedegebi mocemu-

lia me-3 cxrilSi. 
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cxrili 3 

bostneulis sinjebSi mZime liTonebis Semcveloba (mg/kg) 

nimuSis 

dasaxeleba 

 

spilenZi 

 

TuTia rkina nikeli manganumi qromi tyvia kadmiumi 

 
zdk 

5 

zdk 

10 

zdk 

18 
 

zdk 

2 
  

zdk 

0,03 

avokado 7,095 48,33 22,31 0,436 0,88 0,33 0,046 0,0676 

brokoli 0,214 8,66 4,393 0,107 0,744 0,057 0,01 0,0165 

pitna 9,155 16,228 59,77 0,599 6,359 0,46 0,056 0,0689 

mJauna 11,57 9,20 26,1 0,363 2,66 0,708 0,06 0,09 

ispanaxi 3,52 3,36 17,96 0,1998 11,8 1,008 0,0288 0,037 

salaTis 

furceli 
32,56 3,899 2,36 0,19 7,718 0,358 0,0197 0,365 

niaxuri 0,048 8,337 174,9 0,262 9,618 0,45 0,0382 0,051 

 

 

 

 

nax. 1. gamokvleul bostneulis sinjebSi nitratebis koncentraciis  

jeradi da procentuli zrda 30 wT-iT dayovnebisas  

 

me-3 cxrilSi da 1-  nax-ze moyvanili monacemebidan Cans, rom nitratebis kon-

centraciis yvelaze intensiuri zrda SeiniSneba pitnasa (224 %) da ispanaxSi (227 

%), romlebSic erTdroulad rkinis, spilenZisa da manganumis maRali Semcvelobaa. 

avokadoSi spilenZis Semcvelobam Seadgina 7.095 mg/kg, rkinis m _ 22.31 mg/kg. amas-

Tan, nitratebis koncentracia sawyisTan SedarebiT 2.53-jer gaizarda. pitnaSi avo-

kadosTan SedarebiT maRalia spilenZi  (9.155mg/kg) da rkinis (59.77 mg/kg) Sem-

cveloba, xolo nitratebis koncentracia sawyisTan SedarebiT 3,24-jeraa azrdi-

2,53

2,2

3,24

2,7

3,2

1,7 1,65
150%

129%

224%

172%

227%

70% 65%

%
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li. niaxurSi mxolod rkinis Semcveloba aRmoCnda maRali (174.9 mg/kg) da nit-

ratebis koncentracia 1,65-jer gazrdili, manganumis Semcveloba ki 9,61m mg/kg-ia; 

rac Seexeba ispanaxs, masSi spilenZisa da rkinis Semcveloba sxva bostneulTan 

SedarebiT gacilebiT dabalia (Sesabamisad, 3.52 mg/kg da 17.96 mg/kg). aRiniSneba ni-

tratebis koncentraciis yvelaze mniSvnelovani zrda. es SeiZleba imiT aixsnas, 

rom ispanaxSi sxva bostneulTan SedarebiT yvelaze maRali manganumis Semcveloba 

aRmoCnda (11,8mg/kg). es ki savaraodod gavlenas axdens rogorc warmoqmnili aqti-

uri radikalebis momatebaze, ise nitratebis koncentraciis zrdaze. igive SeiZ-

leba iTqvas pitnaze, romelic gamoirCeva rkinis, spilenZisa da manganumis maRali 

SemcvelobiT da, rac mTavaria, nitratebis koncentracia masSi sawyisTan Sedare-

biT 3,2-jeraa zrdili. 

 

 

daskvna 

amrigad, Catarebuli gamokvlevebiT dadasturda, rom bostneulis homogenize-

bul nimuSebSi dayovnebisas mimdinareobs nitratebis koncentraciis arakontroli-

rebadi zrda. koncentraci  zrda pirvel rigSi damokidebulia imaze, Tu sinjis 

momzadebidan drois ra monakveTSi xdeba maTi gansazRvra. nitratebis koncentra

ciis gansakuTrebuli zrda SeiniSneba qlorofilSemcveli mwvane bostneulis da

yovnebul sinjebSi da dakavSirebulia bostneulSi mZime liTonebis raodenobriv 

da saxeobriv Semcvelobaze. rac ufro maRalia maTi Semcveloba, miT ufro in

tensiurad mimdinareobs nitratebis koncentraciis zrda sawyisTan SedarebiT. aR-

saniSnavia isic, rom nitratebis koncentraciis zrdaze gavlenas ar axdens ten-

Semcveloba. 
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CHEMISTRY 
 
 

HEAVY METALS IN GREEN VEGETABLES AND THEIR INFLUENCE ON THE 
DETERMINATION OF NITRATE CONCENTRATION 
N. Tchalidze, E. Shengelia  
(G. Natadze Scientific Research Institute of Sanitation, Hygiene and Medical Ecology,Georgian Technical 
University) 

 
Resume: There are shown researches that in homogenized, vegetable runs unregulated increases of 

nitrate concentration. In the test samples nitrate concentration depends on time when you test nitrate 
concentration after homogenization. Particular growth of nitrates observed in green vegetables, which are 
specified high quantitative concentration of chlorophyll and heavy metals, nitrate concentration grows up 
more intensively if there concentration is height. 

Moisture content does not affect the growth of the nitrate concentration.  
 
Key words: atomic-adsorption method; colorimetric method; green vegetables; heavy metals; ionome-

ric method; nitrates. 
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