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Sesavali 
dReisaTvis garemos da mcenareuli produqciis nitratebiT dabinZu-

rebis Tema isev aqtualurad rCeba, radgan mZime liTonebTan da pestici-

debTan erTad isini  yvelaze gavrcelebul damabinZurebelTa ricxvs miekuTv-

nebian.  

amJamad metad aqtualuria bioproduqtebis warmoeba, amasTan  mniSvne-

lovani xdeba produqciaSi nitratebis Semcvelobis gansazRvris iseTi 

meTodebis gamoyeneba, romlebic uzrunvelyoben maRali sarwmunoebis 

Sedegebs.             

produqciaSi nitratebis Semcvelobis gansazRvris saxvadasxva  meTo-

debi arsebobs [1-3], romlebic gansxvavdebian erTmaneTisagan rogorc gansazR-

vris sizustiT ise sirTuliT. TiToeuli meTodiT nitratebis gansazRvra  

iTvaliswinebs sinjis winaswar damuSavebas (dawvrilmaneba, homogenizacia) da  

Semdgom  nitratebis eqstraqcias. amasTan, Cvens mier Catarebuli kvlevebiT   

dadgenilia, rom zogierTi bostneulis dawvrilmanebul, homogenizirebul  

nimuSebSi, dawvrilmanebis momentidan dawyebuli drois garkveul interval-

Si, gansakuTrebiT pirveli 30 wuTis ganmavlobaSi mimdinareobs nitratebis 

koncentraciis zrda, rac ewinaaRmdegeba literaturaSi aRweril _ nitra-

tebis nitritebamde  aRdgenis process. amdenad is, Tu  nimuSis damuSavebidan 

drois ra intervalSi moxdeba sinjebSi nitratebis  gansazRvra mkveTrad 

aisaxeba miRebul Sedegze [3-4]. 

 

ZiriTadi nawili 
winamdebare kvlevis mizans warmoadgenda farTo speqtris homogenizi-

rebuli bostneulis sinjebSi nitratebis droSi cvlilebis dinamikis Seswav-

la, im saxeobis bostneulis gamovlena, romlebSic drois garkveul inter-

valSi mimdinareobs nitratebis koncentraciis zrda da amis mizezebis dad-

gena.                                                                                       

kvlevis pirveli etapi iTvaliswinebda  bostneulis farTo speqtris 

sinjebSi nitratebis droSi cvlilebis dinamikis Seswavlas ionometruli 

meTodiT. sxvadasxva saxeobis homogenizirebuli bostneulis sinjebSi nitra-

tebis sawyisi Semcveloba da maTi Semcveloba 30 wuTis Semdeg gansxvavebul 

pirobebSi Senaxul  sinjebSi moyvanilia cxrilSi 1.   

rogorc cxr. 1-is monacemebidan Cans homogenizirebul  da haerze 30 

wuTiT dayovnebul mwvane bulgaruli wiwakis, bolokis, lurji kombostos, 

yvavilovani kombostos, badrijnis, yabayis, mwvane xaxvis, marwyvis sinjebSi 

mimdinareobda nitratebis koncentraciis zrda. xolo amave bosneulis im 

sinjebSi, romlebic 30 wuTis ganmavlobaSi inaxeboda Tavdaxurul da sib-

neleSi moTavsebul WurWelSi, aRiniSneba nitrtebis Semcireba. e,i sinjebTan 

Jangbadis wvdomis SezRudviT mimdinareobs nitratebis nitritebamde aRdgena 
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(denitrifikaciis procesi) literaturaSi aRwerili meqanizmiT.  gamonaklis 

warmoadgens oxraxuSi, sadac nitratebis koncentraciis zrda mimdinareobda, 

rogorc Ria ise Tavdaxurul  WurWelSi moTavsebul sinjebSi.  
 

 
cxrili 1. sxvadasxva saxeobis bostneulis sinjebSi nitratebis sawyisi Semcveloba 
da maTi Semcveloba sxvadasxva pirobebSi Senaxul sinjebSi 30 wuTis Semdeg 
 

bostneulis  
dasaxeleba 

nitratebis sawyisi 
Semcveloba, 

mg/ kg 

nitratebis Semcve-
loba sinjis  30 
wuTiT dayovnebiT 
TavRia  WurWelSi, 

mg/kg 

nitratebis Semcveloba 
sinjis 30 wuTiT dayov-
nebiT Tavdaxurul, sib-

neleSi moTavsebul 
WurWelSi, mg/kg 

pomidori Ceri 39,5 30,0 31,0 
kitri pikuli 13,7 12,0 12,9 
bulgaruli 202 250 210 
bulgaruli 
wiTeli 

19,1 18.0 17.5 

badrijani 150 180 140 
brokoli 13,4 10.0 10.0 
boloki wiTeli 634 650 620 
kombosto(lurji) 
(nimuSi damuSavda 
rogorc jvarosani 
bostneuli) 

1000 550 535 

kombosto(lurji) 12,9 20,0 9.5 
yvavilovani 
kombosto (nimuSi 
damuSavda rogorc 
jvarosani 
bostneuli) 

1140 270 260 

yvavilovani 
kombosto 

10,6 19.8 8,5 

stafilo 158 130 155 
yabayi 305 380 290 
mwvane xaxvi 15,2 19.8 15,0 
oxraxuSi 18,2 41,9 34,5  
stafilo 47,5 44,1 45,9 
Warxali 315 222 117 

 
 

naSromSi [3,4] aRniSnulia, rom  homogenizirebul bostneulis sinjebSi 

nitratebis zrdas savaraudoT ganapirobebs bostneulis SemadgenlobaSi 

Semavali poliujeri cximovani mJavebis haerze daJangva JangbadTan urTierT-

qmedebis Sedegad. poliujeri mJavebis ormagi bmebis adgilas am dros war-

moqmnili zeJangebi Jangaven denitrifikaciiT warmoqmnili nitritebis nawils 

da gadahyavT isini nitratebSi. am varauds adasturebs kvlevebi, sadac   

aRniSnulia, rom  cocxal ujredebSi arsebobs molekuluri Jabgbadis zo-

gierTi aqtivirebuli formebis warmoqmnis SesaZlebloba, romlebic warmoad-

genen  Tavisufal radikalur nawilakebs (superoqsiduli anion-radikali, 

zeJanguri radikalebi, hidroqsiluri radikali), an neitralur molekulebs 

(wyalbadis zeJangi da singleturi Jangbadi) [5]. lipidebis cximovani mJavebis 

naSTebSi aqtiuri Jangbadis formebi iwveven jaWvur reaqciebs - lipidebis 
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peroqsidacias,  lipiduri radikalis (L*), peroqsilebis (LOO*),  hidroperoqsi-
lebis ( LOOH) da alkosilebis ( LO*) warmoqmniT:  

 

 
 

amave naSromSi aRniSnulia isic, rom  azotis oqsidi (NO) da gansakuT-

rebiT misi radikali (NO·), romlebic ganixileba rogorc Jangbadis war-

moebulebi swrafad reagireben superoqsidebTan. aqedan gamomdinare bost-

neulSi nitratebis zrda SesaZlebelia mimdinareobdes denitrifikaciiT    

warmoqmnili NO3 -→ NO2 -→NO→N2O→N2 nebismieri Sualeduri azotis  oqsi-

debis nitritebamde da Semdeg nitratebamde daJangviT. cxrilis monacemebidan 

Cans, rom nitratebis droSi zrdis dinamika ufro metad damaxasiaTebelia 

haerze dayovnebuli homogenizirebuli mwvane bostneulisaTvis. amasve adastu-

rebs naSromi [5], sadac aRniSnulia rom singleturi jangbadis efeqturi 

generatoria fotosinTezis umniSvnelovanesi pigmenti qlorofili. 

amdenad, kvlevis meore etapi moicavda sxvadasxva saxeobis homogeni-

zirebul mwvane bostneulSi nitratebis droSi zrdis dinamikis Seswavlas.                                                                                    

gamokvleulia nitratebis droSi cvlilebis dinamika Semdegi bostneulis 

sinjebSi: avokado, brokoli, ispanaxi, pitna, mJauna, niaxuri, salaTis 

foTlebi, oxraxuSi, qinZi.    

bostneulis sinjebSi nitratebis  Semcveloba homogenizaciis Tanave da 

30 wuTiT haerze dayovnebis Semdeg  isazRvreboda ionometruli da parale-

lurad kolorimetruli meTodebiT ISO 1042-83, ISO 4788-80 standartis mixedviT. 
miRebuli Sedegebi moyvanilia cxr. 2-Si. 

 
cxrili 2. nitratebis Semcvelobis cvlilebis dinamika homogenizirebul mwvane 
bostneulis sinjebSi 
 

 
   

rogorc cxr. 2-is monacemebidan, Cans ionometruli da kolorimetruli 
meTodebiT miRebuli Sedegebi erTmaneTTan TanxvedraSia da TviToeuli 
bostneulis sinjis 30 wuTiT  haerze dayovnebiT  mimdinareobs nitratebis  
koncentraciis intensiuri zrda.  

bostneulis 
dasaxeleba 

nitratebis 
sawyisi 

Semcveloba 
ionometruli 

meTodiT, 
mg/kg  

nitratebis 
Semcveloba 
onometruli 

meTodiT 30 wT. 
Semdeg, mg/kg 

nitratebis 
Semcveloba 

kolorimetru
li meTodiT, 

mg/kg 

nitratebis 
Semcveloba 
kolorimetruli 
meTodiT 30 wT. 
Semdeg, mg/kg 

 
avokado 20,0 50,6 23,9 55.3 
brokoli 1004 2039 1010 2000 

pitna 1045 4071 1100 5000 
mJauna 2065 7018 2740 7500 

mwvane salaTis 
furclebi 

 

 
6068 

 
1104 

 
6470 

 
1200 

niaxuri 1100 1802 1200 2000 
ispanaxi 1004 3041 1100 3000 
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Catarebuli kvlevebis safuZvelze dadginda, rom bostneulis zogierT 
homogenizirebul nimuSebSi nitratebis koncentracia damokidebulia imaze, 
Tu sinjis momzadebidan drois ra monakveTSi moxdeba maTi gansazRvra 
ionometris an kolorimetris saSualebiT. nitratebis koncentraciis gansa-
kuTrebuli zrda mimdinareobs qlorofilis Semcveli mwvane bostneulis 
dayovnebul sinjebSi. 

 
literatura 
1. Голицын Г.А., Петров В.М., Гармония и алгебра живого. -М., Знание, 1990, с.52 
 http://vikent.ru/enc/152/ 
2. Голубинцев О., Концепции современного естествознания. -Ростов-на-Дону, Феникс, 2007,  с. 361. 
http://vikent.ru/enc/152/2 
3. Барабой В.А. Стресс: природа, биологическая роль, механизмы, исходы. -Киев, 2006, 424 с. 
4. Некоторые аспекты учения о стрессе, «Природа», 1970, № 1;   
5. Борисова, Г.Г., Малева, М. Г., Чукина, Н. В. Учебно-методический комплекс дисциплины "Растение и 
стресс" [Электронный ресурс] / Г. Г. Борисова, М. Г. Малева, Н. В. Чукина ;Федер. агентство по 
образованию, Урал. гос. ун-т им. А. М. Горького, ИОНЦ "Экология и природопользование" [и др.]. — 
Электрон. дан. (43,8 Мб). - Екатеринбург, 2008..http://elar.usu.ru/handle/1234.56789/1580 
  
 
SUMMARY 
DIFFICULTIES OF DETERMINATION OF NITRATES IN SOME VEGETABLES  
BECAUSE OF SPECIFIC PROCESSES 
Chalidze N.D. and Shengelia V.G. 
G. Naradze Sanitation, Hygiene and Medical Ecology Research Institute, Georgian Technical University  
The investigation carried out showed that the concentration of nitrates in some homogenizedvegetable samples 
depends on how much time passed after the preparation of the sample until the content of nitrates was 
determined using an ion meter or a colorimeter. The concentration of nitrates especially increased in the delayed 
samples of chlorophyll-containing green vegetables. 
Keywords: nitrates, green vegetables, ionometric analysis, colorimetry.  
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