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G.V. Abdushelishvili 

The task of protection of food against a potentially 

extensive contamination with toxic metabolitea of microeco-

pie mould fungi - mycotoxina - is one of the problems of 

protection of the human internal environment. 

Mycotoxins are highly toxic metabolites of microscopic 

fungi and they are widely spread in nature. At present more 

than 240 strains of different species of mould fungi are known 

and these produce approximately 100 toxic compounds. Numero-

us studies have demonstrated the potential hazard of mycoto-

xins for the health of man and animals. Thus, a large group 

of niycotoxins - aflatoxins, sterisatocystin, oycloohlorotin, 

luteoskyrin , etc - have a primarily hepatotropio action; 

ochmtoxine and citrinin manifest nefrotic effects; strong 

embryotoxic, teratogenic, and carcinogenic propertiüs have 

been found in patulin; trichothecene mycotoxins and zearele-

non - metabolites of microscopic fungi belonging to the Pu- 

sarium genus - are responsible for the development of eli-

mentary toxic aleukia in man (1,20). 

Mycotoxins are found in all countries, primarily in ve- 

getative farm products; wheat, maize, rice, barley, oats, 

sorghum, peanuts, legumes, some nuts and fruit, and also in 

the feeds. They may affect products not only of plant but 

also of animal origin. 

c¼ 	Investigators concentrate on mycotoxins aince their 

protential hazard for man's health has been demontreted. The-
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ee include aflatoxine - a group of mycotoxins of very atrong 

hepatotoxic and hepatocarcinogenic properties produced by 

mould fungi such as Aepergillus flavus and Aspergillus para- 

iticua. Their discovery in 1960 triggered large-scale re8e-

arch into myCOtOxino. 

Aflatoxine were first discovered in a Brazilian peanut 

meal which in 1960 caused in England the death of epproxima-

tely 100,000 turkeys (1,4). Since then aflatoxins were found 

in many food products and feeds. The group of aflatoxins, be- 

idee its main representatives - aflatoxins 9 1 ,3321 G 1  and 

- includes a number of their derivatives (aflatoxins M 1 ,M2 , 

B2apG2aGMi1Qi)• Aflatoxins also include aflatoxicol, as-

pertoxin, sterigniatocystin and its derivatives. Out of the 

four main representatives of aflatoxine, aflatoxin B 1  is 

most toxic and usually it is srntheeized in the largest ama - 

unt,J whereas aflatoxin 	is produced in the last amount. 

Aflatoxins have a pronounced hepatotropic action. Most 

species of mammala are susceptible to Sulatoxin& carcinoge-

nic action. Numerous investigators have demonstrated hepato-

carcinogenic properties of aflatoxins, their ability to indu-

ce tumours in rainbow trout, ducklings, mice, r5ts, and non-

keys. Epidemlological studies in a nwnber of Asian and kfri-

can countries have revealed a direct correlation between the 

incidence of cancer of the liver upon the population and the 

content of aflatoxins in food (3,5,6). 

Aflatoxins can contaminate food product8 in any stage of 

their production - in the field, at the time of harvesting, 

during transportation or storage, in the process of cooking 

at home. 
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The main pathway of aflatoxina' arrival in human orga-

nisrn is the alimentary route, with contaminated food of Ye-

getative origin and thrOugh the alimentary chains (milk and 

flesh of animals which have consumed contaminated roads). 

Aflatoxins are widely spread in nature. This is shown by 

information of J.Bainton and B.D. Jones who have reviewed 

the results of study of mycotoxin content in food and feede 

during 1970-1976. Thus, in Africa 1,594 out of 2,965 samples 

of 	oil Cake or oil-bearing seed meal and 152  out of 1:3,089 

samples of edible nuts contained small amounts of aflatoxins. 

In north America ufletoxins have been found in one of 70 

samples of fodder, in 57out of 978 samples of nuts and in 

184 out of 1,295 samples of oil-bearing plants. In 8outh Ame- 

rica, one of 23 samples of feed, 258 out of 461 samples of 

oil-bearing crops and 12 out of 15 studied samples of vegeta-

tive products contained aflatoxisa. In Asic., the concentration 

of aflatoxins in 24.840 out of 25,565 studied samples of oil-. 

bearing crops was as high as 100-1 ,000 g/kg. In Australia, 

aflatoxinS were found only in feeds. In Europe, 62 out of 

547 samples of feeds contained aflatoxin; 3 out of 30 samples 

of nuts contained aflatoxine at a content of 10-50 g/kg (7). 

Aflatoxins, as natural contaminants, have been likewise 

found in products of animal origin: in milk, in different 

types of dairy products, egge,and tiesues of animals consuming 

feeds contaminated with aflatoxins. 

Aflatoxins are excreted by cows with milk in the form of 

0.2 
highly toxic wetabolite, aflatoxin N 1 . Aflatoxin Il l has been 

found in 50% of samples of milk from private farms in Iran. 

1-2 



-4- 

Contamination of feeds with aflatoxins is a potential hazard 

for the health of man since aflatoxins accumulate in tiue 

of contaminated animals (8,9). 

Acute intoxication with aflatoxln 1  in most animals, is 

distinguished by a rapid development of clinical syinptorno of 

contamination and a high mortality rate (7). 

Special attention should be paid to the findings concern-

ing the poemibla correlation between the level of food conta-

mination with aflatoxins and the incidence of primary liver 

canoer in humans. According to Austwick and Martin i  there is 

a direct dependence between the incidence of primary cancer 

of the liver and the consumption of aflatoxin-containing pro-

ducts (11,12). 

Information in the literature concerning other manifes-

tatlone of aflatoxia toxicity 	is very limited. R.Schoental 

has found experimentally a teratogenic effect of aflatoxin 

B 1  in hamsters and rat embryos (13). 

One of the most important factors facilitating the pre-

vention of mycotoxicoses is the arrangement of supervision 

over contamination of food and feedS with mycotoxins and 

also the control of the levels of contamination. 

Some countries have introduced stringent limitations 

for the content of aflatoxine in food produots; thus, in the 

USA the limit is 20,ig/kg for the sum of 	aflatoxins and 

0.5 pig/kg) for aflatoxin M 1 . In Brenil the maximum allowable 

leyl fixed for aflatoxina is 30pg/kg, in Sweden 20 pg/kg 

(9). 	 Cq 

The principal part in the prevention of mycotoxicoses in 
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man is played by a eyateni of aupervieion aimed at the pre-

vention of contamination of food with uiycotoxine or the 10-

waring of the contamination to a level wIich is safe for man'a 

health. 

An Important link in the myaten of control over the con-

tamination of food with nycotoxine, apeoifically with aflato-

xine, is the analyaie of mamplee. As it Ia, a large number 

of methode of determination of aflatoxina in different food 

producta have been worked out. In the main, the aearch Is 

conducted along two lines; the development of chemical tech-

niquem of analysis; thà creation of biological methods of 

identification. 

All chemical techniques of detection of aflatoxine are 

based on a characteristic fluorescence of theme compounds 

In the ultraviolet light. The main technique of identifica- 

tion and of quantitative determination of aflatoxina is thin-

layer chromatography (1, 14, 15). Iowever, along with this 

method, many investigators have recently suggested highly 

sensitive methods of liquid chromatography. 1f.Soweighardt, 

P.J.Colley, G.E.Neal, Gregory, D.Manley, and others believe 

that the methods of detection and qualitative determination 

of aflatoxins by high-performance liquid chromatography is 

quite reliable (16, 17, 18,19). 

Very simple ocreening methods (such as direct fluorem-

cencd or the application of minicolumne) (3, 20, 21, 22) 

have been worked out to simplify the analytical procedure and 

to detect rapidly the level of contamination in a large number 

of samples. 

1-3 
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W.O.Harder and F.S. Chu suggest the radioiminunochemical 

technique of identification of aflatoxin M 1 . S.J.Langone and 

V.H. Vunakis suggest the radiolumunological technique for 

the identification of aflatoxin B 1  in blood serum, urine, in 

non-purified extracts of maize and peanut oil with the use of 

eflatoxin-specific antibodies. The sensitivity of this me-

thod does not differ from other analytical techniques, but 

unlike them, it does not require the sdditional stage of puri-

fication of extracts for the analysis. 

The biological techniques of detecting aflatoxins, un-

like chemical ones, take more time and are poorly specifIc, 

therefore, their use Is limited. At present they are applied 

as tests confirming the presence of aflatoxlne in the studied 

objects and in the analysis of materials for which no spe-

cific chemical techniques have been developed. 

We, at our Institute have studied the content of aflato-

xins making use of the "ethodIcal Recommendations for the 

detection, identification, and determination of aflatoxin 

content in food products, drawn up at the Institute of Nut-

rition of the USSR Academy of Medical Sciences and approved 

by the USSR Ministry of Health. 

To determine the extent of cbntamination of food products 

of local production with afletoxins, we analyzed 1,240 samp-

lee of maize, wheat, oats, barley, peas, beans, rye, soya 

beans, and mixed fodder representing 47 different areas and 

towns of the Republic. 

The analyses conducted from 1979 to 1982 have shown that 

21 samples contained afkatoxins, i.e. the average level of 
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contamination with aflatoxine was comparatively low- about 

2% ('Pable 1). 

According to the literature reports the average indi-

cator of the extent of contamination with aflatoxine in many 

countries is much higher (7, 23, 24). 

Eleven of the contaminated samples had a content of af-

latoxins which exceeded the allowable conoentratton adopted 

in the US$1 (5 pg/kg). The maximum contamination level was  

600 f4g/kg. 

It follows from Thble 1 that out of 308 samples of maize, 

aflatoxins were found in 11 samples (3.5%). This corresponds 

to the results of the examination of maize in 8 Mid-Western 

states of the UIt (26). Only in one out of 11 contaminated 

samples of maize aflatoxins B 11 B21 0 11 G2  were detected. The 

maximum content of aflatoxin B 1  detected in maize was 600 

I-4 

L) 

I-i 



Ta
bl

e 
1 

C
0
N
T
E
N
T
 
O
F
 
A
P
L
A
T
O
m
S
 
I
H
 
S
A
P
1
E
S
 

Pr
od

uc
t 

To
ta

. 
Af

la
to

xi
n 

co
nt

en
t,

 
8/
k8
 

De
te

ct
io

n 
nu

mb
er

 
of

 
ea

rn
- 

wi
th
 a
f-
 

B
1  

B2
  

Ga
 

fr
eq
ue
nc
y,
 %
% 

p1
e 

la
to

xi
n 

Ma
iz

e 
30

8 
11

 	
0.

5
-6

00
 

0 
-
 
8 	

0 
- 

BA
) 	

0 
-
 
8 

3,
5 

Th
ea

t 
21
0 

2 	
0 

-
 
13
 

-
 	

-
 

-
 

0.
9 

Ba
rl

ey
 

13
6 

2 	
0 

-
 
1.
4 

-
 	

-
 	

0 
-
 
2.
5 

1.
4 	

00
 

Oa
ts

 
10
7 

1 	
0 

-
 
4.
6 

-
 	

-
 

-
 

0.
9 

Ry
e 

17
 

-
 

-
 

-
 	

-
 

-
 

-
 

Be
an

s 
16

9 
2 

-
 

-
 	

-
 	

0 
-
 
3 

1.
1 

Pe
as

 
62
 

1 	
0 

-
 
3.

75
 

-
 	

-
 

-
 

1.
5 

So
ya

 b
ea

ns
 

11
0 

-
 

-
 

-
 	

-
 

-
 

-
 

Mi
xe

d 
fo

dd
er

 
12
1 

2 	
0 

-
 
56
.4
 

-
 	

-
 

-
 

1.
6 

To
ta
l 

1,
24
0 

21
 

2 

12
35

 



-9- 

Aulatoxine were also detected in 2 out of 210 samples 

of wheat. Out of 136 samples of barley, two were found to 

contain aflatoxin B 1  at a concentration of 1.41g/kg and 

aflatoxin G2 at a concentration of 2.5tg/kg. kflatoxin B 1  

was found in one sample out of 107 samples of oats (0.9%). 

Two samples of mixed fodder out of 121 samples contained 

aflatoxin B 1  at a concentration up to 56.4 pg/kg. 

We should note specifically the comparatively low fre-

quency of detection of aflatoxine in legumes. Out of 341 earn' 

pies of beans, peas, and soya bean, only two samples of be-

ane were found to contain aflatoxin 02  at a concentration of 

3 pg/kg and one sample of peas was found to contain eflato-

xin B. (3.75 pg/kg). Our findings coincide with those of Ja-

panese investigators who in their analysis of 52 samples of 

beans contaminated with toxigenic strains of fungi did not 

detect mycotoxins. 

Table 2 shows annual data concerning content of aflato-

xins in analyzed food productS. 

It follows from the Table that the highest percentage 

of detection of aflatoxins was in 1980 (2.9%). Seniples with 

the content of aflatoxins much in excess of the maximum al-

lowable concentration fixed for aflatoxins in the USSfl were 

also found in 1980. 

The concentrations of aflatoxins in contaminated samples 

are given in Table 3. The highest concentrations of aflato-

xins were found in maizb and mixed fodder. Out of 11 mealse sa-

mples contaminated with aflatoxin, the concentration of af-

latoxins In four samples exceeded 50)g/kg and in two samples 

it was higher than 100 pg/kg (147 14g/kg and 600 74g/kg). 
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Among food producte under study, malie proved to be 

particularly atrongly affected by aflatoxin contamination. 

This finding is confirmed by many investigatora who detect 

aflatoxina in peanuts and maize and in highest concentra-

tiona most frequently (3,9). 

It was believed until recently that the spread of my-

cotoxina dependa largely upon climatic conditione. However, 

the studies of recent years have demonstrated that mycotoxins 

(aflatoxine specifically) may develop in different food pro-

ducte and feede not only in countries with tropical and sub-

tropical climate but anywhere, with the exception of particu-

larly cold areas of the North (1,6). 

Our information confirms this fact. It is well known 

that Georgia is a republic with a varied climate. The re-

public include8 districts with subtropical, continental, 

and mountainous cUTnate. The samples which we found to be 

contaminated with aflatoxina have been grown in and brought 

from the subtropical and other climatic zones of the Geor-

gian Republic. 

The mmin factors which influence the formation of afla-

toxins are humidity and temperature, as confirmed by our 

data indicating that the highest number of cases of detection 

of products contaminated with aflatoxins is noted in d.iatriote 

with high humidity and temperature. This is also supported 

by the fact that in 1980, when the highest frequency of al-

latoxin detection was fdund, the total annual rainfall, com-

pared with other years which we have surveyed, was higher 

than the average level and the average annusl temperature 

was also higher than the mean annual figure for many years 
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LFLAPDXIN CONCENTRATION IN CONTAMINATED 

SAMPLES 

Sanipi. Aflatoxin concentration 1  pJkg 

5-10 10-50 50-100 	100 

Maize 2 3 4 	 2 

Wheat - 2 - 	 - 

Bar1e'  

Oat8  

Re - - - 	 - 

Beana 2 -. - 	 - 

Peas 1 - - 	 - 

Soy& beans - - - 	 - 

Mixed fodder - 1 1 	 - 

Total: 	8 	 6 	5 	 2 



- 

(27). 

Tiu, our Information teatifiea to a high potential 

poaalbility of contamination of food products with aflato-

Ina In the Georgian Soviet Sociallat Republic and provee 

once again their ubiquity. 
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