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saqarTvelos teqnikuri universiteti 
 
soflis meurneobis produqtTa xarisxis kontroli Tanamedroveobis 

aqtualuri problemaa. erT-erT aspeqts warmoadgens produqtebSi toqsikuri 
nitratuli azotis dagrovebisa da  adamianze mavne zemoqmedebis Seswavla. 
Cveni amocana iyo, Segveqmna soflis meurneobis produqtebSi nitratebis 
gansazRvris axali xelsawyo. 

adamianis organizmSi nitratebis ZiriTadi masa  bostneulis, xilisa 
da konservebis saSualebiT, nawili _ sasmel wyalTan, xolo umniSvnelo 
raodenoba _ rZisa da pur-funTuSeuli produqtebis saxiT xvdeba. nitratebs, 
mcire raodenobiT, cxoveluri sakvebic  (xorci, Tevzi) Seicavs. 

 nitratebis mavneblobaze yuradReba gamaxvilda gasuli saukunis 70-ian 
wlebSi, rodesac dafiqsirda sazamTroTi adamianTa mowamvlis mravali  
SemTxveva. adamianis organizmisaTvis nitratebi, zogadad, usafrTxoa, magram 
piris RruSi moxvedrisas nitratebi gardaiqmneba nitritebad, romlebic xels 
uSlis qsovilTa sunTqvas. am dros mkveTrad izrdeba qolesterolisa da 
rZis mJavebis Semcveloba. imavdroulad mcirdeba cilebis raodenoba. nitra-
tebi aZlierebs kuWnawlavis traqtSi avTvisebiani simsivneebis warmoqmnas [1]. 
zogierT bostneulsa da xilSi nitratebis Semcveloba motanilia cxrilSi. 

 
              zogierT bostneulsa da xilSi nitratebis Semcveloba 
 

# produqciis saxe 
nitratebis Semcveloba, mg/kg 

Ria gruntSi daxurul gruntSi 
1 kartofili 250 - 
2 kombosto (saadreo) 900 - 
3 kombosto (sagviano) 500 - 
4 stafilo (saadreo) 400 - 
5 stafilo (sagviano) 250 - 
6 pomidori 150 300 
7 kitri 150 400 
8 Warxali  1400 - 
9 xaxvi (Taviani) 80 - 
10 xaxvi (mwvane) 600 800 

11 
foTlovani bostneuli (ispanaxi,  

oxraxuSi, niaxuri, qinZi, kama da sxv.) 
2000 3000 

12 nesvi 90 - 
13 sazamTro 60 - 
14 wiwaka (tkbili) 200 400 
15 yabayi 400 400 
16 yurZeni (sufris) 60 - 
17 vaSli 60 - 
18 msxali 60 - 
 

sasoflo-sameurneo produqtebSi nitratuli azotis dagroveba da ada-
mianze zemoqmedeba erT-erTi aqtualuri da mwvave problemaa. am sakiTxze 
muSaobs msoflios mTeli rigi samecniero-kvleviTi dawesebuleba. miuxedavad 
amisa, problemis gadaWris radikaluri gza jer monaxuli ar aris. 

nitratebi azotmJavas marilebia, romlebic bunebaSi garkveuli raode-
nobiT arsebobs da mcenarisaTvis aucilebel sakvebs warmoadgens. intensiur-
ma soflis meurneobam gamofita niadagi da saWiro gaxda xelovnuri sasuqe-
bis Setana. Tumca, am ukanasknelTa mavne moqmedeba saTanadod ar iyo Sefase-
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buli. mcenareebi sxvadasxva raodenobiT agrovebs nitratebs _ bostneuli 
bevrad mets, vidre xili da marcvleuli. rogorc cxrilis monacemebidan 
Cans bostneulidan nitratebis SemcvelobiT gamoirCeva Warxali, Semdeg: 
kombosto, stafilo, kartofili da mwvane xaxvi.  

msoflio jandacvis organizaciis monacemebiT, nitratebis miRebis 
dRiuri norma adamianis wonis yovel kilogramze Seadgens 5 mg-s. axalSobi-
lisaTvis - 10 mg momwamvlelia, xolo nitratebis mcire dozac ki metad 
saSiSia meZuZuri qalebisTvis [2-4]. 

ekologiurad da biologiurad sufTa sasoflo-sameurneo produqtebis 
warmoebisaTvis aucilebelia mwarmoebels hqondes zusti informacia niadagis 
mdgomareobis, sarwyavi wylis xarisxis da moyvanil produqciaSi momwamvlavi 
nivTierebebis arsebobis Sesaxeb. nitratebis done damokidebulia niadagis 
Tvisebebsa da mineraluri kvebis reJimze. qimiuri sasuqebis araracionaluri, 
gazrdili da upasuxismgeblo gamoyeneba iwvevs nitratebis Semcvelobis 
zrdas. 

nitratebis Semcvelobaze uaryofiTad moqmedebs  sasoflo-sameurneo 
produqtebis moyvanisa da Senaxvis agronormebis daucveloba. nitratebiT 
gansakuTrebiT dasneulebulia saTburebSi moyvanili bostneuli da xili, 
adreuli da daumwifebeli mosavali. 

aRniSnulidan gamomdinare aucilebelia, soflis meurneobis produqtis 
mwarmoebelma, aseve momxmarebelma da makontrolebelma organoebma gark-
veuli periodulobiT Seamowmon sakvebi produqtis vargisianoba, toqsiku-
robis donis gansazRvris teqnikuri saSualebiT. 

bostneulsa da xilSi nitratebis Semcvelobis gansazRvra maTi gareg-
nuli daTvalierebiT SeuZlebelia. analizur qimiaSi cnobilia nitratebis 
(da nitritebis) gansazRvris ramdenime meTodi [4,5]. farTod gavrcelebulia 
potenciometruli meTodi, romelic efuZneba nitrat seleqciuri eleqtro-
debis gamoyenebas, rac saSualebas iZleva swrafad da zustad Catardes 
analizebi. 

nitrat seleqciuri eleqtrodebi miekuTvnebian ionseleqciur eleqt-
rodebs - Txevadi membraniT. gansazRvruli tipis ionebis mimarT aseT 
membranas SeRwevadobisa da maRali SerCeviTobis unari gaaCnia.  erT-erTi 
tipis seleqciuri eleqtrodis konstruqcia naCvenebia nax. 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
bolo aTwleulis ganmavlobaSi nitratebis raodenobis gansazRvris 

mizniT Seiqmna sxvadasxva saxis avtomaturi xelsawyo. arsebobs labo-
ratoriuli da sawarmoo daniSnulebis nitratmzomebi. momxmarebels miewoda 
sayofacovrebo daniSnulebis mowyobilobebic. aRniSnuli aparatura 
efuZvneba Tanamedrove cifrul teqnologiebsa da programirebad mikrokont-
rolerebs, aseTi xelsawyoebis gamoyeneba  araviTar siZneles ar warmoadgens, 

 
nax. 1. ionseleqciuri eleqtrodis konstruqcia 

1.Sedarebis eleqtrodi; 2. sakvlevi siTxe; 3. iongac-
vliTi xsnari; 4. korpusi; 5. Txevadi membrana 
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xolo maTi gabarituli zomebi da wona SesaZleblobas iZleva momxmarebelma 
xelsawyo Tan iqonios [1,2,4]. 

saqarTvelos teqnikuri universitetis mecnierTa jgufma daiwyo 
muSaoba sayofacxovrebo daniSnulebis portatuli  nitratmzomis Seqmnaze. 
damuSavebulia xelsawyos struqturuli da funqciuri sqemebi. damzadebul 
iqna xelsawyos ori sxvadasxva sacdeli nimuSi, romlebic gaivlis winaswar 
laboratoriul gamocdebs. nitratebis gansazRvris analizuri xelsawyos 
struqturis zogadi blok-sqema naCvenebia nax.2-ze. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
nax.2. nitratebis gansazRvris analizuri xelsawyos struqturis blok-sqema 
1. gadamwodi (zondi); 2. maZlierebeli; 3. analog-cifruli gardamqmneli (acg);               

4. mikrokontroliori; 5. indikaciis tablo; 6. kompiuterTan kavSiris interfeisi;  
7. kvebis bloki. 
 
nitratebis gansazRvris analitikuri, Cven 

mier damzadebuli,  xelsawyos sacdeli nimuSis 
garegnuli saxe mocemulia nax. 3-ze. 

SemoTavazebuli xelsawyo gankuTvnilia ara 
marto soflis meurneobis produqtebSi nitratebis 
aRmosaCenad, aramed sasmel wyalsa da niadagebSi 
nitratebis koncentraciis eqspres analizisaTvis. 
soflis meurneobis produqtebSi nitratebis 
koncentraciis gansazRvris diapazoni 10-dan 999 
mg/kg-is farglebSi meryeobs, fardobiTi cdo-
mileba ar aRemateba 3%-s. xelsawyos kveba SesaZ-
lebelia, rogorc qselidan, aseve akumuliatoris 
gamoyenebiT. 

zogadad, xelsawyo warmoadgens plastmasis 
portatul korpusSi ganTavsebul eleqtronul-gam-
zom bloks da pirvelad gadamwods. es ukanaskneli 
Sesrulebulia metalis eleqtrodis – zondis 
saxiT. imisaTvis, rom ganisazRvros ama Tu im 
produqtSi nitratebis raodenoba, sakmarisia 
xelsawyos eleqtrodi-zondi CavarWoT produqtSi 
da xelsawyos ekranze gamoisaxeba nitratebis 
koncentracia. 

 
 
 
 

xelsawyos sacdel nimuSSi warmodgenilia gamartivebuli sqema, sadac   
produqtSi nitratebis koncentracia ar gamoisaxeba cifrebiT, aramed ainTeba 

nax. 3. nitratebis gansazRvris  
sacdeli xelsawyo 
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ori sxvadasxva feris naTura (Suqdiodi). mwvane feris Suqdiodi miuTiTebs, 
rom produqtSi nitratebis raodenoba dasaSveb farglebSia, xolo wiTeli  
feris naTura gviCvenebs, rom am produqtSi nitratebis Warbi Semcvelobaa, 
e.i. nitratebi dasaSveb normaze metia. 

xelsawyos gamocdis Sedegebis gaTvaliswinebiT moxdeba eleqtruli 
sqemebis koreqtireba da, Sesabamisad, xelsawyos axali egzempliaris dam-
zadeba. aqve unda aRiniSnos, rom xelsawyoze muSaobisas gamoikveTa nitrat-
mzomis agebis sxva midgomac, romelic ganxiluli iqneba SemdegSi. 
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SUMMARY  
ON THE DEVELOPMENT OF ANANALYTICAL DEVICE FOR MEASURING NITRATES IN 
AGRICULTURAL PRODUCTS 
 Iashvili N.G., Makhashvili K.A., Tkemaladze G.Sh., Kvartskhava G.R., Padiurashvili V.N. and 
Jokharidze Z.G. 
Georgian Technical University 
The paper deals with the issues of development of an analytical device for measuring nitrates in agricultural 
products.  The device is designed not only for detection of nitrates in agricultural products, but also for express 
analysis of the concentration of nitrates in potable water and soil. The measurement range is from 10 to 999 
mg/kg; relative error – no more than 3%. Power supply: mains or battery. 
Keywords: analytical device, nitrates, agricultural products, express water analysis. 
 

 


