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saqarTvelos teqnikuri universiteti 

i. gogebaSvilis saxelobis Telavis saxelmwifo universitetti  
 
Sesavali. Tanamedrove Rvinis momxmarebeli gansakuTrebiT yuradRebas 

aqcevs maRalxarisxovani ekologiurad sufTa Rvinis produqcias, romelTa 
misaRebad saWiroa daculi iqnas Rvinis warmoebis yvela teqnologiuri 
procesi venaxidan magidamde, rac gulisxmobs, pirvel rigSi gakontrolebul 
iqnas nedleulis xarisxobrivi maCveneblebi; miRweuli iqnes ekologiurad 
sufTa yurZnisa da bioRvinis warmoeba, rac iTvaliswinebs venaxis damuSave-
bisas gansxvavebul agroteqnologiuri sqemebis gamoyenebas. 

yurZnis warmoebaze gazrdili moTxovnebidan gamomdinare mecnierul-
teqnikuri revoluciis Semdeg, saqarTvelos mevenaxeoba TandaTanobiT gadavi-
da soflis meurneobis industrializaciis safexurze. agro-sawarmoo pro-
cesebis Semcirebis mizniT soflis meurneoba damokidebuli gaxda SedarebiT 
iaf da advillad gamosayenebel qimiur mrewvelobaze, agro-sawarmoo proce-
sebis Semcirebam gamoiwvia mavnebel - daavadebaTa mateba. Sesabamisad gaizar-
da pesticidebisa da sxva toqsikur nivTierebaTa gamoyenebis jeradoba da 
raodenoba venaxebis Sesawamlad.  mineraluri sasuqebis aqtiurma xmarebam 
gamofita niadagi, daarRvia misi struqtura, sasoflo-sameurneo produqtebSi 
maT Soris yurZenSi,   dasaSveb normaze gacilebiT meti  aRmoCnda nitratebi, 
toqsikuri nivTierebebis narCenebi da sxva. CamoTvlili mizezebiT gaauaresda 
yurZnis xarisxi, misgan miRebuli produqcia da maTi sagemovno Tvisebebi. 
zemoaRniSnulidan gamomdinare toqsikuri nivTierebebis gavlena yurZenze da 
misgan damzadebuli Rvinoebis  xarisxsa da uvneblobaze metad aqtualur 
sakiTxs warmoadgens [1,2]. 

mJavebs  erT-erTi umniSvnelovanesi roli akisria meRvineobaSi: 
• axasiaTebs mJave gemo, rac sxva komponentebTan erTad Rvinis gemovnur 

Tvisebebs ganapirobebs. zedmetad maRalmJaviani Rvino mkvaxe (mwvane) da agre-
siulia. dabalmJaviani ki _ dune. RvinomJavas sasiamovno gemo aqvs, vaSlmJava 
ki ufro agresiulia. 

• gansazRvravs yurZnis simwifes. yurZnis simwifis dasadgenad mniSvne-
lovania mJavianobis gansazRvra, titruli mJavianobisa da pH-is saxiT. 

• mJavebi moqmedebs Rvinis bioqimiur mdgradobaze. aq umTavresad mJavas 
disocirebuli nawili moqmedebs, romelic pH-iT gamoisaxeba. mJavianobis es 
maCvenebeli meRvineobaSi Zalian mniSvnelovania [3]. 

• Rvinis dayenebisas icvleba maTi Semcveloba. RvinomJavas raodenoba 
RvinoSi sagrZnoblad iklebs alkoholuri duRilis dros Rvinis qvis gamo-
leqvis gamo, SedarebiT naklebad vaSlrZemJavuri duRilisa da Rvinis davar-
gebisas. igi SeiZleba daiSalos Rvinis gadabrunebiT daavadebisa da RvinoSi 
arsebuli toqsikuri naerTebis arsebobis dros, romelic SeiZleba moxvdes 
RvinoSi venaxebidan Sxam-qimikatebis maRali dozebisa da mravaljeradi 
gamoyenebis dros. vaSlmJavas raodenobac iklebs alkoholuri da vaSlrZemJa-
vuri duRilis dros (Tu am ukanasknels aqvs adgili). limonmJavas raodenoba 
mcirdeba vaSlrZemJavuri duRilis dros. evrogaerTianebis kanonmdebloba 
garkveul SemTxvevebSi uSvebs tkbilsa da RvinoSi mJavianobis Sesworebas[4]. 

naSromis kvlevis mizans warmoadgens fungicidebis gavlenis Seswavla 
Rvinis organuli mJavebis Semcvelobaze. 

kvlevis obieqtad gamoyenebul iqna kaxeTis mevenaxeobis mikrozonaSi 
SerCeuli ori venaxi: 
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_ biovenaxi 
_ industriuli venaxi. 
venaxis vegetaciis periodSi vazis mavnebel-daavadebis sawinaaRmdegod 

industriuli venaxis damuSavebisaTvis gamoyenebuli  iqna  Semdegi 
pesticidebi: 

•  falkoni _ me-3 Taobis fungicidi, romlis Semadgeneli moqmedi niv-
Tierebebia tebukonazoli 167 g/l, spiroqsamini 250 g/l, triadimenoli 43 g/l; 

• kupervali _ fungicidi, romlis Semadgeneli moqmedi nivTierebebia 
bordos narevi 200 g/kg (spilenZis mixedviT), spilenZis sulfati + kalciumis 
hidroqsidi 20% m/m (spilenZis mixedviT); 

• kupertin superi _ fungicidi, romlis Semadgeneli moqmedi nivTie-
rebebia  bordos narevi (CU-s mixedviT) 22.5% m/m (225 g/kg); cimoqsanili 3% m/m 
(30 g/kg);   

• gogirdi 800 g/kg _ pesticidi, romlis Semadgeneli moqmedi nivTiere-
baa gogirdi 800 g/kg[5-6]. 

2020 wlis  rTvelis sezonze rogorc bio, aseve industriuli zemoT mi-
TiTebuli venaxebidan aRebul iqna 200_200 kg yurZeni.  igi gadamuSavebul iqna 
klasikuri teqnologiiT  cal-calke TeTri Rvinis dasayeneblad „ss akuras“ 
sawarmoo bazaze. TiToeuli nimuSis tkbili dawmendili iqna gogirdovani 
anhidridis gamoyenebiT. bio Rvinis dasayeneblad tkbilSi Setanili iqna 100 
mg/l; xolo industriuli venaxidan miRebuli tkbilisaTvis gamoyenebuli iqna 
300 mg/l gogirdovani anhidridi (arsebuli instruqciis Tanaxmad). indust-
riuli yurZnis tkbili dawdomisa da leqidan moxsnis Semdeg gaiyo 3 nawilad. 
gadatanili iqna cal-calke saduRar WurWelSi, pirvel nawils daemata 
tkbilis moculobis 3 % odenobis safuvris wminda kultura “flavor 2000“, 
meore nawils daemata safuaris wminda kultura „Zymaflore f15~, xolo mesame 
nawilSi alkoholuri duRili warimarTa spontanuri safuvriT. samive nimuSi 
Semdeg kvlav 3 nawilad gaiyo, romlebsac daemata fungicidebi (1 _ sulfola-
ki, 2 _ kupervali, 3 _ falkoni da  4 _ kupernik superi). 

aTive nimuSi moTavsda TermostatSi 20_22  gradus temperaturaze da 
warimarTa alkoholuri duRili. 

alkoholuri duRilis dasrulebis Semdeg, axalgazrda  daduRebuli 
Rvinoebi (bio da industriuli) moixsna leqidan. saanalizo nimuSebad  aRebu-
li iqna, rogorc Rvinis, aseve leqis nimuSebi da Cautarda qimiuri analizi 
Sps „Rvinis laboratoria-Si“ (testirebis laboratoria). teqstSi sailustra-
ciod mocemulia bio da industriuli Rvinis analizebi.  Rvinis nimuSebis 
leqebSi ganisazRvra agreTve fungicidebis raodenoba. 

nimuSebi ganawilda saduRar WurWelSi da aRiniSna  Semdegi nomrebiT: 
 

nimuSi #  # 
bioRvino   N 1 leqi 11 

industriuli Rvino 2 leqi 12 

industriuli Rvino+ flavor 2000 +sulfolaki 3 leqi 13 

industriuli Rvino+ Zymaflore f15 +sulfolaki 4 leqi 14 

industriuli Rvino + flavor 2000+kupervali 5 leqi 15 

industriuli Rvino+ Zymaflore f15+kupervali 6 leqi 16 

industriuli Rvino+ flavor 2000 +kuprtin superi 7 leqi 17 

industriuli Rvino+ Zymaflore f15 +kupertin superi 8 leqi 18 

industriuli Rvino+ flavor 2000 +falkoni 9 leqi 19 

industriuli Rvino+ Zymaflore  f15 +falkoni 10 leqi 20 

 
Rvinis nimuSebSi gansazRvruli iqna saerTo simJave da organuli 

mJavebi[7]. 
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kvlevis SedegebiT vaskvniT, rom kvlevaSi monawile  fungicidebi yurZ-
nis tkbilidan  gadadian RvinoSi, Semdeg ki Rvinis leqSi. Rvinis leqSi ga-
dasvla dakavSirebulia gamoyenebuli safuarebis ujredebis  adsorbciis 
unarTan _ safuvrebis zedapirze adsorbirdeba fungicidebis Semadgeneli 
nivTierebebi, ris Sedegadac xdeba maTi daleqva. 

RvinoSi fungicidebis aRmoCenis Semdgom kvlevis mizans Seadgenda Seg-
veswavla fungicidebis gavlena Rvinis organul naerTebze: kerZod organul 
mJavebze. 

mocemul nimuSebis tkbilSi da Semdeg Rvinosa da leqSi gansazRvrul 
iqna saerTo simJave. Sedegebi mocemulia cxrili. 1. da qromotogramebSi 1,2,3. 

 

 
  
nax.1. Rvinis mJavas standartuli naerTebis UPLC-PDA-MS qromatograma 
 

 
nax.2. vaSlis mJavas standartuli naerTebis UPLC-PDA-MS qromatograma 
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nax.3. limonis mJavas standartuli naerTebis UPLC-PDA-MS qromatograma 
 
RvinoSi pesticidebis aRmoCenis Semdgom kvlevis mizans Seadgenda Seg-

veswavla fungicidebis gavlena Rvinis organul naerTebze, kerZod, organul 
mJavebze.  

mocemul nimuSebis tkbilSi Tavidanve gansazRvrul iqna saerTo simJa-
ve. Sedegebi mocemulia cxr. 1-Si. 

 
 
cxrili 1. sacdeli Rvinis nimuSebSi fungicidebis gavlena organuli mJavebis 
raodenobaze, g/l 
  

nimuSebi 
saerTo 
simJave, 
g/l 

organuli mJavebi, g/l 
jami, 
g/l 

Rvinis vaSlis limonis  
bioRvino 5, 896 2,690 1,560 1,245 5,395 

industriuli Rvino 6,010 2,869 1,159 1,010 5,038 
industriuli Rvino + flavori 

2000 + sufolaki; 
6,200 2,963 1,431 1,015 5,439 

industriuli Rvino + dimaflor 
+ sufolaki; 

6,235 2,871 1,235 1,100 5,206 

industriuli Rvino + flavori 
2000 + kupervali; 

6,023 2,669 1,300 1,150 5,119 

industriuli Rvino + dimaflori 
+ kupervali; 

6,021 2,789 1,287 1,125 5,201 

industriuli Rvino + flavori 
2000 +kupernik superi; 

6,102 2,893 1,300 1,120 5,313 

industriuli Rvino + dimaflori 
+ kupernik superi; 

6, 115 2,890 1,125 0,986 5,001 

industriuli Rvino + flavori 
2000 + falkoni; 

5,550 1,391 1,300 1,300 4,091 

industriuli Rvino + dimaflori 
+ falkoni; 

5, 010 1,390 1,400 1,320 3,910 
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    Cvens eqsperimentul monacemebSi sakontrolo da sacdeli nimuSebis Seda-
rebiTi analiziT sawyisi saerTo simJave sacdel da sakontrolo nimuSebSi 
didad ar gansxavdeboda erTmaneTisagan (mag. nimuSi 1, saerTo simJave iyo 5, 
896 da nimuSSi 2 ki _ 6,010g/l), maTi mciredi gansxvaveba gamowveulia yurZenis 
gansxvavebuli teruarebiT. pesticidebiT gamdidrebul tkbilidan miRebul 
RvinoSi saerTo simJave Semcirda 0,9_1,2 g/l-mde. rac Seexeba sakontrolo 
nimuSs, masSi saerTo simJave Semcirda miaxloebiT 0,5 g/l-iT. am nimuSebidan 
gamonakliss warmoadgens falkoniT gamdidrebuli Rvinis nimuSebi, romleb-
Sic saerTo simJavis Semcireba 1,2 g/l-s aRemateboda. am fungicidma gavlena 
moaxdina rogorc narCen Saqrebze, aseve Seamcira saerTo mJavianoba. litera-
turidan cnobilia, rom Rvinis organul mJavaTa Soris Rvinis mJavis raode-
noba TiTqmis orjer aRemateba sxva organuli mJavebis jams, rac dasturdeba 
qromatografiuli analizis (ix.qromotograma) SedegebiT. gamonakliss Sead-
gens falkoniT gamdidrebuli Rvino, romelSic Rvinis saerTo simJave da maT 
Soris Rvinis mJavis raodenobac mkveTrad Semcirebulia. falkonis TanaobiT 
miRebul RvinoSi Rvinis mJavis raodenoba TiTqmis gautolda vaSlis mJavisa 
da limon mJavis raodenobebs. eqsperimentebis SedarebiTma analizma gviCvena, 
rom zogierTi fungicidi, kerZod falkonis SemTxvevaSi xdeba sxvadasxva 
mJavebis saboloo Semcvelobis Semcireba, gansakuTrebiT ki Rvinis mJavisa, 
rac Cveni azriT gamowveul unda iyos tkbilSi fungicid falkonis arsebo-
biT, romelmac daTrguna safuaris moqmedeba da xeli SeuSala alkoholuri 
duRilis normalur msvlelobas. am faqtma ki gamoiwvia narCeni Saqrebis 
zrda RvinoSi da organuli mJavebis Semcireba. 

daskvna. Cvens mier  saqarTveloSi pirvelad iqna Seswavlili yurZenSi, 
tkbilsa da RvinoSi toqsikuri nivTierebebi fungicidebis Semcvelobaze da 
maTi gavlena organul mJavebze.  

bio da industriuli Rvinis nimuSebSi da maT leqebSi  maRalefeqturi 
siTxuri qromotografiisa da masspeqtrometris saSualebiT identificirebu-
li iqna standartebisa da saZiebel nivTierebaTa  masa da Sekavebis dro. 
ganisazRvra organuli mJavebisa da fungicidebis raodenobrivi  Sedgeni-
loba. sakontrolo da sacdeli nimuSebSi sawyisi saerTo simJave  didad ar 
gansxavdeboda erTmaneTisagan (sxvaoba 0,124 g/l), maTi mciredi gansxvaveba 
gamowveulia yurZenis gansxvavebuli teruarebiT. 

herbicidebiT gamdidrebul tkbilidan miRebul RvinoSi saerTo simJave 
Semcirda 0,9_1,2 g/l-mde. sakontroloSi  0,5 g/l-iT, gamonakliss warmoadgens 
falkoniT gamdidrebuli Rvinis nimuSebi, romlebSic saerTo simJavis Semci-
reba 1,2 g/l-s aRemateboda. falkonma Seamcira Rvinis simJavec, TiTqmis gau-
tolda vaSlisa da limon mJavis raodenobebs. Cveni azriT es procesi gamow-
veul unda iyos tkbilSi fungicid falkonis arsebobiT, romelmac daTrguna 
safuaris moqmedeba da xeli SeuSala alkoholuri duRilis normalur 
msvlelobas. am faqtma ki gamoiwvia da organuli mJavebis Semcireba. 
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SUMMARY 

INFLUENCE OF FUNGICIDES ON ORGANIC ACIDS IN WINE 

Kvartskhava  G.R., Aleksidze G.N., Kalandia A., Khositashvili M.L., Ormotsadze M.L. and Buishvili G.T. 

Georgian Technical University 

Iakob Gogebashvili Telavi State University 

The article discusses the effect of fungicides on organic acids in wine. The mass and retention time of the 

standards and trace substances were identified by means of high-performance liquid chromatography and mass 

spectrometer in bio and industrial wine samples and their lumps. Quantitative composition of organic acids and 

fungicides was determined. The total acidity in wine made from fungicides enriched with fungicides was 

reduced to 0.9-1.2 g / l. With the exception of 0.5 g / l in the control, the exception is the samples of wine 

enriched with falcon, in which the reduction of the total acidity exceeded 1.2 g / l. Falcon also reduced the 

acidity of the wine, almost equaling the amounts of malic and citric acid. In our opinion this process must be 

caused by the presence of a fungicide falcon in the sweet, which inhibited the action of the yeast and prevented 

the normal course of alcoholic fermentation. This fact has led to an increase in residual sugars in wine and a 

decrease in organic acids. As a result, the organoleptic and quality indicators of the wine deteriorated. 

Keywords: fungicides, yeasts, organic acids, bio-wine.   

 

 

 


