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reziume
gavecaniT literaturul monacemebs da da-

vadgineT nuSis saqarTveloSi gavrcelebuli 
jiSebi. eqsperimentisTvis saWiro nedleuli 
(nuSi), SevagroveT martyofsa da aWaraSi, maTi 
farmako-botanikuri daxasiaTeba TanxvedraSia 
literaturulTan. rogorc aRmoCnda, yovelT-
vis ar aris SesaZlebeli nuSis nayofze arsebuli 
obis sokoebis SeTvaliereba, radgan aRniSnul 
nayofSi obi ZiriTadad ibudebs TeslbudeSi.

aflatoqsinebis aRmosaCenad gamoviyeneT 
erTmaneTisgan gansxvavebuli qimiuri da biolo-
giuri meTodebi. kvlevis biologiuri meTodebi 
grZel vadiania da xasiaTdeba dabali gamovle-
nis zRvariT. qimiuri meTodebi yovelTvis ar 
aris specifikuri, magram ufro zusti da me-
tyvelia. Cveulebriv, toqsinebis arseboba mt-
kicdeba maTi daTvalierebisas mikroskopis qveS 
an lupiT, xolo ganisazRvreba biosinjiT.

laboratoriuli muSaobis gziT dadgenilia, 
rom Cvens mier SerCeul nimuSebSi, obis sokoebis 
10-20 komponentiani kolonebis mier gamomuSave-
buli aflatoqsinebis koncentracia ar aRemate-
ba 0.19 mkr/kg rac niSnavs, rom Cvens mier SerCeu-
li nuSis nimuSebi ar aris saSiSi adamianis si-
cocxlisTvis, radgan janmrTel organizms aqvs 
unari toqsinebis aseTi moculoba gadaamuSavos 
dReRamis ganmavlobaSi.

sakvanZo sityvebi: mikotoqsinebi, nedleu-
lis vargisianoba, baqteriuli ujredebi, nuSis 
nayofi, daavadebebi, mikroorganizmebi, biolo-
giuri sinji, qimiuri sinji, test zolebi, vargi-
sianobis vada, mcenare nuSi, nayofsxeulebi.

THE STUDY OF FRUITS, COMMON IN GEORGIA, AL-
MOND NUTS (KERNELS) FOR MYCOTOXINS

Manana Neparidze, 
Nana Gelovani, 

Liana Targamadze
SUMMARY

We have acquired literary data and established al-
mond varieties in Georgia. The raw materials needed 
for experimentation, we have collected In Georgia, in 
Martkopi and Adjara. Their pharmaco-botanical char-
acter is in harmony with the literature. As it turned out, 

It is not always possible to observe mushrooms on the 
fruit of almonds, Because in the fruit, the object basical-
ly precipitates in the seedlings. 

We used various chemical and biological methods to 
detect aFlatoxins. The biological methods of research 
are long and are characterized by low detection. Chem-
ical methods are not always specific, but are more ac-
curate and speechless. Usually, the presence of toxins 
is confirmed in their surveys under a microscope or lu-
pine, and is determined by biosynamics.

Laboratory work has been established, That in sam-
ples selected by us, concentration of aflatoxins generat-
ed by 10-20 component cells of molds does not exceed 
0.19 mk / kg Which means, the fact that the samples 
of almonds selected by us are not dangerous to human 
life, Because a healthy organism has the ability to pro-
cess this volume of toxins over the day.

ZiriTadi teqsti
gavecaniT literaturul monacemebs da da-

vadgineT nuSis saqarTveloSi gavrcelebuli 
jiSebi: 1. nuSi - guka. 2. Siraqula. 3. Zegvuri. 4. 
Saqara. 5. TxelnaWuWa. 6. lisi. eqsperimentisTvis 
SevarCieT: nuSi (Prunus amygdalus, Prunus dulcis). Cve-
ni saeqsperimento masala, SevagroveT martyof-
sa da aWaraSi, maTi farmako-botanikuri daxasi-
aTeba TanxvedraSia literaturulTan. 

nedleulis vargisianobis dadgena: SerCeu-
li nedleulis vargisianobis dasadgenad, mniS-
vnelovania maTi daavadebebis da mavneblebis 
Seswavla ujredul doneze.

ujredebi SeiZleba iyos mrgvali, Cxirise-
buri, Zafiseburi, romelTa calkeuli warmo-
madgenelis danaxva ZiriTadad mikroskopis sa-
SualebiT aris SesaZlebeli. formis, zomis da 
fiziologiuri Tvisebebis mixedviT mikroorga-
nizmebi mravalferovania.

obi mikroskopuli sokoebia, romlebic cx-
ovroben mcenareul an cxovelur organizmeb-
ze. SeiZleba iTqvas, rom zusti monacemebi obis 
sokoebis saxeobebis raodenobis Sesaxeb ar aris, 
radgan sxvadasxva mecnierebis naSromebis ganx-
ilvisas, ricxvebi gansxvavebulia. daaxloebiT 
300 000-ze meti saxeoba arsebobs. sporebis „mwar-
moebeli“ boWkovani (Zafiseburi) organizmebi 
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SeiZleba CaiTvalos obis sokoebis savizito 
baraTad. sokos sporebi Zalian msubuqia, amitom 
isini advilad gadaadgildebian haeriT da wy-
liT an gadaaqvT mwerebs. 

nuSis mavnebeli daavadebebi da maTTan 
brZola. nuSs azianeben rogorc sokoebi, ise 
mavneblebi. klasterosporozi-es iseTi soko-
vani daavadebaa, romelic azianebs nuSis foT-
lebs, nayofsa da totebs. gazafxulobiT pirve-
ladi niSnebi gamoavlenen daavadebas. foTlebze 
Cndeba patara Ria yavisferi laqebi. laqebi Tan-
daTanobiT xmeba, foTlebidan cviva da mis adgi-
las rCeba naxvretebi.

suraTi 2. nuSis daavadebebi

Zalian xSirad veluri da kultivirebuli nu-
Sis (Prunus dulcis) zogierTi nayofi Seicavs obis 
sokoebs, romlebic gamoyofen aflatoqsinebs 
- Sxamian nivTierebebs da xasiaTdebian uZliere-
si kancerogenuli TvisebebiT. isini grovdebian 
organizmSi da xdeba sicocxlisaTvis saSiSi.

obi SeiZleba iyos TeTri, Savi, cisferi, mwvane 
da arc Tu usafrTxo.

suraTi 3. nuSis daobebuli Sroti

yvelaze Sxamianad iTvleba yviTeli obi, 
radgan is gamoyofs aflatoqsinebs, afla-
toqsinebi ar kargaven toqsikurobas Termuli 
damuSavebis SemTxvevaSic ki. aflatoqsinebi 
swrafad azianeben RviZls da mowamvlis SemTx-
vevaSi sikvdili dgeba ramodenime dReSi. 

sur. 1. baqteriuli ujredebis ZiriTadi 
formebi

300 000-ze meti saxeoba arsebobs.  sporebis „mwarmoebeli“ boWkovani (Zafiseburi) organizmebi 
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obis sokoebma SeiZleba daibudon nuSis nay-
ofebSic. 

obis sokoebi gamoimuSaveben Sxamebs, raTa 
daipyron teritoria da mospon konkurentebi - 
janmrTeli mikroorganizmebi.

mikroskopuli sokoebi SeiZleba SemCneul 
iqnes, roca isini Zalian mravlad arian - ra-
modenime aTeul svetad, mxolod maSin aris Sesa-
Zlebeli maTi SeTvaliereba. 

mikroskopuli sokoebis mier producire-
bul toqsinebs mikotoqsinebi (berZn. Mykessoko, 
toxikonSxami) ewodeba. aflatoqsinebi, fuzari-
otoqsinebi, abzindis toqsinebi da a .S. adamiani-
saTvis saxifaTo mikotoqsinebia. cnobilia, rom 
umdablesi soko -Aspergillusflavus gamoyofs metad 
mZlavr hepatotropul toqsins - aflatoqsins, 
is iwvevs mZime saerTo intoqsikacias, eqsper-
imentulad dadasturebulia, rom cxovelebSi 
iwvevs RviZlis simsivneebs.

yovelTvis ar aris SesaZlebeli obis sokoe-
bis SeTvaliereba.zogierT nayofSi obi ibudebs 
TeslbudeSi. magaliTad, araqisis, nuSis, atmis 
da garglis kurkebis gulSi SeiZleba warmoiqm-
nas SeumCnevelad aflatoqsinis obi. 

mecnierebi gamoyofen aflatoqsinebis Sem-
deg saxeebs: В1, В2, G1, G2. maT Soris yvelaze xSi-

rad gvxvdeba В1. aflatoqsinebis yvela am saxes 
aqvs gansazRvruli nawarmebi da metabolitebi. 
magaliTad, М1, G2 ada sxv.

rac Seexeba maT dozebs, dadgenilia, rom 0,6 
mkg-mde aflatoqsini ar aris saSiSi adamianis 
organizmisTvis. aqve motanilia CamonaTvali, 
Tu ra zianis motana SeuZlia aflatoqsins cocx-
ali organizmze moqmedebisas:

a) SuZlia RviZlis cerozis provocireba, 
b) aqvs maRali kancerogenuli Tvisebebi, 
g) iwvevs Д vitaminis metabolizmis darRvevas,
d) negatiurad moqmedebs imunur sistemaze,
e) aferxebs bavSvis zrdis process,
v) organizmSi xSirad moxvedrisas, iwveven 

mineralebis cvlis procesis darRvevas.
z) aflatoqsini azianebs an srulad anad-

gurebs im organos, romelSic xvdeba maRali 
koncentraciiT, 

T) organizmSi moxvedrisas, swrafad dgeba 
letaluri Sedegi.

mowamvlis simptomebi: apaTia, daRliloba, 
madis saqveiTeba, tkivilis SegrZneba RviZlis 
midamoSi, Tavis tkivili, gulisrevis SegrZneba, 
Rebineba, nawlavis funqciuri darRvevebi, prob-
lemebi koordinaciasTan dakavSirebiT, krunCx-
vebi, SeSupeba, sisxlnaJRentebi kanqveS.

swrafad azianeben RviZls da mowamvlis SemTxvevaSi sikvdili dgeba ramodenime dReSi.  

suraTi  4.  obis sokoebis formebi mikroskopis qveS. 
 

   

 

cxrili1.  mikotoqsinebis fizikur-qimiuri maxasiaTeblebi 

mikotoqsinebi molekuluri 
masa 

lRobis
temperatura 

t,°С 
λ maqs, nm* 

fluorescenciis

feri, nm* 

aflatoqsini  B1 312 268-269 265,362 cisferi, 425

aflatoqsini G1 328 244-246 – mwvane, 450 

aflatoqsini M1 328 299 265,357 cisferi, 425

toqsini Т-2 466 150-151 – ** – 

diacetoqsiskirpenoli 366 162-164 – – 

dezoqsinivalenoli 296 151-153 218 – 

nivalenoli 312 222-223 218 – 

zearalenoni 318 164-165 236,274,316 momwvano-lurji

patulini 153 105-108 276 – 

oxratoqsini А 403 169 213,332 mwvane, 475 

oxratoqsini B 369 221 218,318 cisferi 
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nuSis nayofebSi 
aflatoqsinebis kvleva

aflatoqsinebis aRmosaCenad SemuSavebulia 
erTmaneTisgan gansxvavebuli qimiuri da biolo-
giuri meTodebi. kvlevis biologiuri meTodebi 
grZel vadiania da xasiaTdeba dabali gamovlenis 
zRvariT. qimiuri meTodebi yovelTvis ar aris 
specifikuri, magram ufro zusti da metyvelia. 

sur 6. nuSis nayofis obis gamosaxuleba,
danaxuli mikroskopis saSualebiT

Cveulebriv, toqsinebis arseboba mtkicde-
ba maTi daTvalierebisas mikroskopis qveS an 
lupiT, xolo ganisazRvreba biosinjiT. qvemoT 
mocemulia nuSis nayofis obis gamosaxuleba, 
danaxuli mikroskopis saSualebiT.

aflatoqsinebis kvlevis biologiuri 
meTodebidan Cven CavatareT siTxe-siTxuri ga-
nawileba silikagelian svetze da gafiltvris 
nacvlad mivmarTeT centrifugirebas. aseTi 
modificirebuli meTodi vipoveT ramodenime 
avtoris naSromSi aflatoqsinebTan dakavSire-
biT, is cnobilia (BF, BestFood) saxelwodebiT da 
rogorc Cans xarisxiani produqtis analizisT-
vis gamoiyeneba.

sinjis eqstrahirebas da gaucximovnebas or-
faziani sistemiT (meTanoli : heqsani) vaxdendiT, 
amis Semdeg aflatoqsinebs wyliani fazidan va-
calkevebdiT qloroformiT, xolo lipidebi da 
pigmentebi rCeboda heqsanSi da wylian meTanol-
Si. 

aflatoqsinebis koncentrirebis mizniT, 
avaorTqleT qloroformi da dayofisTvis isev 
gamoviyeneT Txelfenovani qromatografiis 
meTodi. vakvirdebodiT fluorescenciis in-
tensivobas. 

meTodis BF gamosavali naklebia, afla-
toqsinebis dabali koncentraciebis SemTxveva-
Si.

Txelfenovani qromatografiis meTodi karg 
Sedegebs iZleva Tu aris saSualeba gamoviyenoT 
fluorescenciuri densitometri, radgan mas 
SeuZlia raodenobiTad gansazRvros firfitaze 
masze datanili nivTierebebis Semcveloba. 

Cven gamoviyeneT firfitebis ultraiisferi 
dasxiveba da sxvadasxva tipis testebi, radgan 

am ubanSi aflatoqsinebis garda sxva nivTier-
ebebic iwveven naTebas, amitom mizanSewonilad 
migvaCnia am mimarTulebiT kvlevebis gagrZele-
ba.

literaturaSi aRwerilia aflatoqsinebis 
gansazRvris sxva meTodebic.

rogorc aRmoCnda nebismier meTodikaSi Se-
dis kvlevis Semdegi stadiebi:

sinjis daqucmaceba da aflatoqsinebis 
eqstraqcia;

eqstraqtis gawmenda da koncentrireba;
aflatoqsinebis gansazRvra raodenobiTad.
Cvens mier SerCeul nedleulSi В1 afla-

toqsinis aRmoCenas vaxdendiT Semdegnairad:
sinjs vaeqstrahirebdiT acetoniT, xolo 

eqstraqtis gafiltvra da aorTqleba mSrali 
naSTis miRebamde movaxdineT rotorul amao-
rTqlebelSi. miRebul mSral naSTs vxsnidiT 
meTanolSi da ganzavebas vaxdendiT gamoxdili 
wyliT, xolo gaucxomovnebas 3-4-jer vawarmoeb-
diT heqsaniT,

wyal-spirtiani narevidan aflatoqsinebis 
eqstraqcia vawarmoeT qloroformiT, qloro-
formis aqroleba ZiriTadad xdeba 0,5-1 ml-mde 
rotorul amaorTqlebelSi. eqstraqtis pigmen-
tebisagan gasufTavebis mizniT, is gavatareT si-
likogelian svetze.

radgan Cveni nedleuli cximis maRali Sem-
cvelobis mqonea, damuSavebisas mogviwia gamxs-
nelebis moculobis gazrda.

am meTodiT aflatoqsin В1-is aRmoCena, kva-
lis saxiTac ki, SesaZlebelia TiTo nimuSisTvis 
2–2,5 saaTis ganmavlobaSi.

aflatoqsinebis kvleva test- zolebis 
mixedviT. aflatoqsinebi mravldebian Tbil da 
mSral garemoSi.

mraval qveynebSi miRebulia normatiuli 
mdgomareoba damRupveli gavlenisgan dasa-
cavad, romelic gamowveulia aflatoqsinis 
organizmSi moxvedriT. mravali mcenareuli 
nedleulisTvis gansazRvrulia am toqsinebi-
sTvis maqsimalurad dasaSvebi zRvari. arsebobs 
calkeuli norma aflatoqsinebis - B1, B2, G1, G2 
- da calkeuli aflatoqsinebis B1, M1-s saerTo 
Semcvelobis Sesaxeb. 

dReisaTvis. cnobilia Romer Labs-is mier 
SemuSavebuli aflatoqsinebis gansazRvris ra-
modenime meTodi:

AgraStrip®
test- zolebi -AgraStrip® aris testis koleq-

cia aflatoqsinebis gansazRvrisaTvis. es aris 
mza test-zolebi (LFD), romlebic gamoiyeneba 
nebismier adgilze analizis Casatareblad. isi-
ni gvaZleven saSualebas CavataroT SerCeul 
nedleulze eqspres analizi farTo diapazoniT 
3-5 wuTis SualedSi.

warmoiqmnas SeumCnevelad aflatoqsinis obi.   

mecnierebi gamoyofen aflatoqsinebis Semdeg saxeebs: В1, В2, G1, G2. maT Soris yvelaze 

xSirad gvxvdeba В1. aflatoqsinebis yvela am saxes aqvs gansazRvruli nawarmebi da 

metabolitebi. magaliTad, М1, G2 ada sxv. 

rac Seexeba maT dozebs, dadgenilia, rom 0,6 mkg-mde aflatoqsini ar aris saSiSi adamianis 

organizmisTvis. aqve motanilia CamonaTvali, Tu ra zianis motana SeuZlia aflatoqsins 

cocxali organizmze moqmedebisas: 

a) SuZlia RviZlis cerozis provocireba,  

b) aqvs maRali kancerogenuli Tvisebebi,  

g) iwvevs Д vitaminis metabolizmis darRvevas, 

d) negatiurad moqmedebs imunur sistemaze, 

e) aferxebs bavSvis zrdis process, 

v) organizmSi xSirad moxvedrisas, iwveven mineralebis cvlis procesis darRvevas. 

z) aflatoqsini azianebs an srulad anadgurebs im organos, romelSic xvdeba maRali 

koncentraciiT,  

T) organizmSi moxvedrisas, swrafad dgeba letaluri Sedegi. 

mowamvlis simptomebi: apaTia, daRliloba, madis saqveiTeba, tkivilis SegrZneba RviZlis 

midamoSi, Tavis tkivili, gulisrevis SegrZneba, Rebineba, nawlavis funqciuri darRvevebi, 

problemebi koordinaciasTan dakavSirebiT, krunCxvebi, SeSupeba, sisxlnaJRentebi kanqveS. 

 

                      nuSis nayofebSi aflatoqsinebis kvleva 

 

aflatoqsinebis aRmosaCenad SemuSavebulia erTmaneTisgan gansxvavebuli qimiuri da 

biologiuri meTodebi. kvlevis biologiuri meTodebi grZel vadiania da xasiaTdeba dabali 

gamovlenis zRvariT. qimiuri meTodebi yovelTvis ar aris specifikuri, magram ufro zusti da 

metyvelia.  

 

sur 6. nuSis nayofis obis gamosaxuleba, danaxuli mikroskopis saSualebiT 

 
 

Cveulebriv, toqsinebis arseboba  mtkicdeba maTi daTvalierebisas mikroskopis qveS an 

lupiT, xolo ganisazRvreba biosinjiT. qvemoT mocemulia nuSis nayofis obis gamosaxuleba, 

danaxuli mikroskopis saSualebiT. 

aflatoqsinebis kvlevis biologiuri meTodebidan Cven CavatareT siTxe-siTxuri 
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test- koleqcia misawvdomia rogorc xarisxo-
briv, ise raodenobriv formatSi. im droisaTvis, 
rogorc naCvenebia xarisxobrivad test-zolebi 
SesaZlebelia CaiTvalos vizualurad, raodeno-
biTi test - zolebi gamoiyeneba AgraVision™ rid-
erze oboeqturi Sedegebis SenarCunebisaTvis da 
maTi marTebuli registraciisaTvis.

Cvens mier SerCeuli test-koleqcia dakom-
pleqtebuliaWhirl-Pak®-is zolebiT, dafaruli 
mikro antisxeulebiT, analizuri buferebiT, 
daboloebebiT da paketebiT 

kvlevebi CavatareT saSualo sinjze, romel-
ic gavyaviT or Tanatol nawilad. pirvel nawils 
(sakontrolo sinjs) vaTavsebdiT hermetiulad 
daxurul WurWelSi, vluqavdiT da vinaxavdiT 
ara umetes erTi Tvisa. meore nawils (saanalizo 
sinjs) vamowmebdiT dadgenili standartebis 
maCveneblebis mixedviT.

daskvna
1. Cveni saeqsperimento masala, SevagroveT 

martyofsa da aWaraSi, maTi farmako-botanikuri 
daxasiaTeba TanxvedraSia literaturulTan. 

2. rogorc aRmoCnda, yovelTvis ar aris Ses-
aZlebeli nuSis nayofze arsebuli obis sokoe-
bis SeTvaliereba, radgan aRniSnul nayofSi obi 
ZiriTadad ibudebs TeslbudeSi.

3. aflatoqsinebis aRmosaCenad SemuSavebu-
lia erTmaneTisgan gansxvavebuli qimiuri da 
biologiuri meTodebi. kvlevis biologiuri 
meTodebi grZel vadiania da xasiaTdeba dabali 
gamovlenis zRvariT. qimiuri meTodebi yovelT-
vis ar aris specifikuri, magram ufro zusti da 
metyvelia. 

Cveulebriv, toqsinebis arseboba mtkicdeba 

maTi daTvalierebisas mikroskopis qveS an lu-
piT, xolo ganisazRvreba biosinjiT.

4. laboratoriuli muSaobis gziT dadge-
nilia, rom Cvens mier SerCeul nimuSebSi, obis 
sokoebis 10-20 komponentiani kolonebis mier 
gamomuSavebuli aflatoqsinebis koncentracia 
ar aRemateba 0.19 mkr/kg rac niSnavs, rom Cvens 
mier SerCeuli nuSis nimuSebi ar aris saSiSi ada-
mianis sicocxlisTvis, radgan janmrTel or-
ganizms aqvs unari toqsinebis aseTi moculoba 
gadaamuSavos dReRamis ganmavlobaSi.
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