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URG:NT ISSUES OF J!t TCO1DX1N PRO BI.i IN KAZAKMSPAN 

T. S. Sharmanov, P. S. Nikov 

Myr,otoxins which are poisons produced by microscopic fungi 

form a vast group of substances which contaminate food products 

More thin 500 mycotoxins have been isolated from 

food products and identified as belonging to differing classes 

of chemical compounds and exerting d.ifferent etfecte on an orga-

nimu C7,8,9,1 0). A range of biological actions of rayectoxins 

have been described including general toxic effects, embryo-

toxic, teratogen.io, inutagenlo, oncogenia and allergising 

T8 , 10, 11, 12, 13 , 143 

mare is a host of data about the dteasee of man and farm 

animals caused by sycotodne and covered by a common term of 

uiyootoxicoees. Mycotoxine, owing to their great spread, the 

hasard they present to human health and the considerable eco-

nomic damage, which they cause are regarded now as a world.- 

wide problem, the main aspects of whioh are studied in the frame-. 

work of a nnber of international organisations (WHO, FAD, 

UWICFJP) and many national health systems. 

Aflatoxine which are very potent toxic and carcinogenic sub-

stances with a well expressed bepatotropic action hold a spe-

cial place among rcycotoxtns 32, 14, 15J. According to published 

data, they are capable of inducing tumors in many species of 

animals which be].ong to a wido range of evolutionary stages 

[5101. Tuscre of aflatoxio genesis have been registered in 

N monkeys, boo [13, jJ. It to believed to be proved that primary 

cancer of the liver in humane in a number of regions of the 

word where the population consumes food contaminated with the 

mentioned ogent is of oflatoxic origin [i7j. 
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Aflatoxina are capable of contaminating practically any 

food product of vegetative or an.mal origin [2,,6, 10, 19] * 

which is due to the wide range of the adaptive capabilities 

of their produceru-Aspergi11.us flaws and A. parasiticue. 

It follows from a study of pubLtshed data that mycotoxina, 

primarily aflatoxine, present a danger for the Interests of 

health and econosy of the majority of oountries. Their imporb-

ance for our country, in general 1  and for Kazakhatsa, in par-

ticular, still requires further study. Considering numerous 

information on a ooneHerable inoidenee and degree of conta-

isination of food products with aflatoxine and other toxic iiieta-

bolitCs of fungi in North and South America &rope, Africa and 

Asia, including countries which border directly on the USSR  

and have similar climatic and geographic conditions, one can 

ausst that the relevant problem mi&at be real for our 

couatry, too. 

I. final conolasion, however, about the extent of urgency 

of the problem for our oountry, about the ways and means of 

resolving it, can be only formulated on the basis of resu].ts 

of regular studies covering a variety of climatic and geogra-

phical regions. The necessity of this type of approach is 

indicated by the early research carried out by the laboratory 

of health-and-food mycology of the Kazah branch of the Insti-

tute of Nutrition (the USSR Academy of Medical Sciences) 

which has made clear some of the aspects of the problem of my-

cotoxine in Kazathstan[i9,2O,21,22]. 

The objective of the mentioned research programme was the 

elucidation of the extent of contamination of grain, its 

poduots and other food with microscopic fungi, aflatoxins and 

their producers in two large areas of Kaakbetam - North and 
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South.-FsV, to be able to asaeaa the potential health riak for 

the population and to elaborate recoinendatione for prevention 1  

The studied matter was sanpleu taken from 14 diatricte of 

six regione of the mentioned areas of the Republic which differ 

substantially in their climatic and geographic conditions. Sais-

plea were taken at elevators, grain delivery centres, bakeriee 

and from retail trade. A total of 1629 samples of products were 

examined, including 657 eamplea of wheat, 366 - flour, 301 - 

noodles, 97 - different groata, 27 - bread, 161 - rice, 20 - 

milk. Besides this, 120 aaiaplee of imported products were 

examindl priunarib' products for the confectionery industry - 

peanuts, cashew nuts, filberts, almonds, soya meal, ooffee and 

cocoa beans. The ability to produce mflatoxine has been studied 

in 1106 strains of different fungi which were isolated from local 

and imported productsmi  

lungi were identified and registered in keeping with the 

conventional techniques of cultiyation, specific identity was 

determined in pure cultures obtained, by the method of dry leo-

lation on elestive media, using rules fixed for each species 1  
peoial identifiers were used in each case [23,24,21. The deg-
ree Of eat grain Infestation was determined by a technique 

of calculating the percentage of infected kernels, and that of 

flour and noodles - by inoculating nutritive media with serial 

dilutions of one gream of the product with a •ubaequent count 
of the groi colonies E267.  be identification of afl&toxin 

in food products and in fungal cultures was done by t!'tn layer 

chromatography with addi onal tests to confirm the presence 

of aflatoxins [27]. 

"TP;;ticipating in collecting and examining the samples were 
Fadeeva L.M. and Thikharbayeva A.S. 
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The analysis of the obtained results leads to the following 

conclusions. Practloaüly all the examined products in the men-

tioned areas proved to be contaminated with microscopic fungi, 

representing many of the known families and genera of the re-

levant mioroworid. The variety of the uiicrflora is attested 

to by the faot of isolation of 99 species of fuiigi which be-

long to 36 genera. 

The fungi which belong to the Aspergillue and Penicilliun 

genera were particularly frequent in both areas. Their repre-

sentativea, within the confines of the regions of the two areas, 

were found in 60-99 per cent of the examined samples of wheat 

grain (Table 1), in 37-100  per cent — of flour and noodles 

(Table 2). The species belonging to the Fusarium genus were 

noted in 4-70 per cent and 0-7 per cent of the samples, respec-

tively. It should be stressed that the mentioned genera include 

a large number of species iioh owing to their tooity ere%dan-

gerous for nan's health. The latter incorporated pertioular]y 

often A. flavus, A. fuinigatue, A. niger, A. nidu.lana, A. in-
chmensie, P. notatwi, P. oyclOpiufl,P. uiartensi.i, F. gibbosuin, 

etc. The mentioned a.icromyces were found in all the examined 

food produote. 

During the storage of grein, groats, flour noodles a dee-. 

rease in the Incidence of identification of the majority of 

fungi and a replacement of the "field" species by the " storage"  

ones have been observed. For instance, Monila sitoph.tla and 

some xerophytic aspergilli multiply in food products during 

sorage and aupres8 such fungi an Alternaria, lielminthosporium, 

Fusariwa, etc. 

It is known, however, that the frequency of identification 

of fungi is not the decisive indicator for the evaluation of the 
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eafety of food products. In real conditions, and specifically 

during inonitorin, it any servo but as an approximate teat in 

durilning the health-ciyoological situation and in definini,  

the priority trends in its elucidation. A more iaportint cri-

terion is the intensity or the extent of infestation of pro-

ducts with fungi,, apecifical].y with potential toxin producers. 

It follows from an analysi.s of our findi.nga that the extent 

of wheat grain infestation with different fungi is not uniforn, 

it viries greatly even in the confines of one and the same area 

(Table 3). Thus, the intensity of contamination of wheat of 

the 1981 harvest with aspergilli in the Nortb_Xazakhetaxi ragion 

was 5.5 and In the Ts,linorad region - 4.0 per cent. In the 

Lisa-Ate and Dld.y-&urgan regions, the axtent of infestation 

of the 5a56 product with aapergilli'in 1980 was 25.7 and 32.8 

per cent, respectively. The extent of contamination of wheat 

grain of the 1981 harvest with penicil]i varied from 14.6 to 

35.7 in the Northern area and from 10.6 to 381 in the 8outh 

1astern area. On the other hand, the infestation with the fu-

jenli spores was low. An exeption was the wheat of the 1980 

harvest in the Alma-Ate region where the relevant indicator 

was as high as 10.3 per cent. It f011ows from the Table that 

a more relevant dependence of the extent of 1sf extation Is one 

based on the time of storage rather than on the nature of the 

area. For instance, the concentration of spores of Alternaria 

and Melainthoeporium species proved, to be much higher is 

freshly harvested, grain than in grain which had been in storage 

for a long time. More than that, fungus lk'iohotheciuia roseuin 

N was identified only in this grain. As for AEpergillus and Mon.t- 
It) 

Z 	lie species - tkià representatives of the so-Called "stoL5ge" 

oulds, they were found in large quantities In spring samples. 

1-4 
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At the same time in both areas, the concentration of spores of 
penicillia in wheat grain varied in a broad range both in autumn 
and spring which, most likely, was dependent on the conditions 
of storage. 

The extent of contamination of grain with aucor fungi (Mucor, 
Rhizopus), as it follows from the same Table, was comparatively 
hiRh regardless of the time of sampling. The samples taken from 
the Aloia-Ata (1980)  and Thelinograd (1981) regions are an excep-
tion. 

The comparatively high level of contamination of grain with 
representatives of the Aepergillus and Penicililuin genera should 
be emphasised. These two genera, as noted earlier, incorporate 
many species which are producers of different inycotd'xina.  This 
renders more importance to information about considerable con-
tamination of wheat with species of the Fusarium genus, in the 
Alma-its region. 

The information in Table k sums up the results of studying 
the intensity of ifeatation of flour and noodles with micro-
myces. This indicator varies, subject to the type of product and 
place of sampling. Thus, the extent of infestation is higher in 
the Taldy-Kurgan region where the average number of spores in 
one grain of flour was 6456, and in one gram of noodles - 5897. 
The infestation of some of the samples was as  high as 53566 
spores in one gram. The extant of infestation of flour and nood-
les in the Kustanei, Kokchetav and North-Kazakhstan regions was 
somewhat lower. 

The most important factor of the possible influence of 
myc otoxins of vegetative origin on man' a organism is breag. 

We have undertaken a prograim.e of re search' into the nature 
of mycoflora and the extent of infestation in the process of 
bread baking (flour, dough, b&ed bread) and storage (Table 5). 
it has been found that flour samples regularly contained spores 

of mould fungi. The  noinber of spores in one grain of first grade 
flour was 1859 on the average, second grade flour - 2054. The 
infestation of wheat-whole flour is mioh higher (3407). 

The spores of Alternaria, Mucor, Rhizopus and Penicilliuin 
fungi made up the bulk of all spores in all samples of flour 
of different grades. The fungi of the Aspergillus genus were 
found in all flour samples. They were represented more fre-
quently by the A. fuaigatua and A. flavus species and rarely - 
by A. niger and others. 



Table 4. The Eent of Iniestatlon of Flour end Noodles 
with Micro ecopic Fungi in the South-Eastern and 
Northen Areaa of Kazathstan 

Area and Type of Year and 1uinber liwnbar of spores in I g 
region 	product season of 	of produot 

of sam- saapl.em 
pling 	 average ninim. saxin. 

Flour autumn 11 3905 1500 5000 
spring 12 2030 120 3395 

Noodles autumn 12 1660 1100 2866 
spring 22 1529 0 3925 

Flour spring 35 3176 86 7800 
Noojlee autumn 7 3413 2266 4330 

26 1683 150 5100 

Flour autumn 12 5112 2550 8150 
spring 25 2300 220 4500 

Noodles autumn 37 4344 1650 9400 
spring 29 1135 880 3225 

Flour autumn 21 2964 1000 8700 
spring 26 3398 65 9000 

Noodles autum 14 2907 463 5850 
spring 15 1443 180 3100 

I-S 

1- 
I0 

South-East 

Airsa-Ata 	fl.our 	1980 
Noodles 1980 

Tald'- 	Flour 	1980 
NoodIss 1980  

North 
Tse line-
grad 

121 2629 183 9750 
102 2100 40 10000 

45 6456 500 46000 
40 5897 830 54566 

Kok-
ohete 

Kubenai 

North-
K rszakh-
stan 
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Table 5 • Indlee a of Oontamjjiatjon with Spores During 

Breed. Baking 

Grad.of 
prodnot 

PLOUR DOUGH BREAD 

nun- nun- 
F 
eve- nun- nun- eve- nun- nun- aye- 

ber 	bar rage 
Inu- 

her bar rage bar bar rage 
of 	of of of nun- of of nun- 

5OJfl— her earn- sam- her earn- earn- ber 
pies plea of pies plea of plea pies of 

with f un4rj with fungi fungi 
fungi spo- fungi spo- ape- 

rea rae ree 
per per per 
Ig Ig L Ig 

1st grade 9 9 1859 8 3 1976 9 9 1718 

lind grade 9 9 205 8 8 1864 9 9 1556  

Wheat-whole 9 9 3407 8 8 1677 9 9 2148 

Irit ar. sting results were obtained in the etudy of dough 

directly before baking. Only in three out of eight dough samples 

made of first grade flou.r did we find fungi spores. As for the 

other samples, there was an abundant growth of yeasts which 

were used for dough leavening. The average number of spores 

is one grew of dough made of second grade flour was 1854, made 

of wheat-whole flour - 1577. It should be emphasised that along-

side a considerable growth of fungi in the Petry dishes, the 

growth of yeast a was much lees intense in the samples of dough 

made of the second grade flour and the wheat-whole flour. The 

species of fungi found in dough samples were the same as in 

the starting product. 

'me average content of fungi in one gram of bread made of 

first and second grade flour immediately after baking differed 

but slightly and was 1718 and 1556, respectively. However, the 

infestation of bread baked from wheat-whole flour proved to be 

much greater (2148). 
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in a result of evaluation of the extent or infestation of 

bread with fungi spores Immediately after baking, a concluelon 

can be made that there is no clear dependence on the product 

gr.de. After the passage of one day there was a clear drop in 

the number of spores in the wheat-whole bread and in the breed 

made of second grade flour (the average indicators were 534 and 

899, respectiveLy). Lees prominent ehifta were found In the bread 

made of first grade wheat flour. It may be suggested that this 

decrease is aaaociated with the inhibiting influence of spore 

aerobas. 

The studies bread was infested with fungi belonging to the 

following genera' Aspergt3.lua, Penioilliuin, Mucor, Ehizopus 

end Monilia. The prevailing fungi were those of the Aspergillue 

genus and specifically - the A. fumigatua and A. flavue species. 

The mentioned species were found most frequently in the bread 

leade of first grade wheat flour. The generic and specific com-

position of fungi in different grades of bread shows that it 

originates from the microflora of initial products. It should 

be noted that the speoie8 of the inpergillus genus which 

were identified both in the initial products and in brsad, an-

sording to publiied information, are potentially tox1enoua, 

and some of them are eilatoxtn producers, 

The study of some isporbed products used 1  in the main, 

in the cojifedtionery 1ndustr, has shown that all the studied 

samples were infeebed with Sould fungi. The icideno. of infee-

tation with aspergilli was ItO per cent. The spores of panicil-

ha have been found not in all products - soya meal, almonds and 

filberts were found to 	free of them. The presence of Mucor 
to 
Ir 	was noted in all samples with the exception of soya meal and 

cocoa. The Rhipus spores were identified only in samples of 
cashew, thoSe of koxiilia - in cocoa. 

I-? 
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It follows from Table 6 that the overall number of spores 

per gram of product varied from 10 to 6500 in cocoa, from 130  

to 20,000 in oahew, from 167 to 2200 in peanuts from 363 to 
6803 in filberts, from 859 to 31405 in almenda, from 112 to 4306 

in coffee and from 24.99 to 14.065 in soya  meal. The ind.tcators of 

average infestation with fungi were the highest in peanuts from 

furkey (5800), pee.fluts from 8wian (4.390) and cashew from Ladia 

(3247). 

The largest share in the total of spores belongs to asper-

gull. The quantitative representation of spOres of mucor, 

penicilli end, specifically of other fungi species, was much 

lower. In the studied samples, the Aspergillue fungi inoluded. 

te folloid.ng apeolest A. flavue, A. fumigatus, A. niger, etc. 

A.flavus prevailed among them. 

Table 7 presents the results of research into aflatoxin-

pro4uoing properties of fungi isolated from samples of food pro-

ducts in the mentioned areas of Kazakhstan. It is seen that in 

the northern area 14.3  (51.2 per cent) out of 84 strains of A. 

f lavus were producents of aflato4n B.. Ten of hem were con-

currently producing aflatoxin GIt  three - B2  and one - B2  and 

G1. AZ istoxin gyntheeizing strains have been isolated from 

wheat grain, øeat flour and meodlos. At the same time, the 

studied strains of Penicilliwi did not have this property. Some 

of them, however, produneci a substance which by the nature of 

its luminescence in ultraviolet light, the Sf value, the reac-

tion with trifluoroacetic acid and iodine WB similar to a! la-

toxin B1 , but differed from it by a range of other physical 

and chemical properties. 

It also follows from the same Table that aflatoxin prodicore 

in the &uth-B3tern area were found but among the A. flavus 
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tra1na. Out of the 131 studied strains, 40 (30.5 per cent) 

proved to be active there. Eight strains synthesized also alka-

toxin G1 . Aflatoxin-producizig strains were at the same time 

isolated from all the studied food products. As for the other 

species of the Aspergillus and Penicililum genera. aflatoxirk 

producente were not found in the South-Eastern area just as i 

was in the Northern area. However, strains which synthesiwe a 

mentioned earlier substance similar to afLatoxin were also iso-

lated there. 

The results of studying the aflatoxin-prod.uoing ability of 

fungi isolated from imported production are illustrated in 

Table S. 

Table 8. Aflatoxin-Producing AtdIiby of Fungi Strains Isolated 
from Imported Products 

Species 	Number of 	Products from vhich fungi were isolated; 
strains 	ooufltr 

total afla- filberts peanuts cashew cocoa soya 
tox. (Turkey) (Turkey) (India)( azil)neal 

(USA) 

prod.u- 

A. flavue 	43 12 	2 	2 	1 	2 	5 

A.niger 	5 	- 	- 	- 	- 	- 	- 
A. nidulans 2 	- 	- 	- 	- 	- 	- 

A. fumigatus I 	- 	- 	- 	- 	- 	- 

peicillium 20 	6 	- 	- 	2' 	2 	2 

+ producers of a substance which is similar to eflatoxin B 

It follows from this inforrn.tion that the studied eLroino 

included species belonging to the Aspergilius -tnd Penicilfluii 

genera. Aflatuxi4s were found in 12 (out of 43)  etrolie of 
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A. f].avue. They include two etrains which produced both afla-

toxin 131  and G1 . Producents were ieolatedfros peanuts, oaahew, 

cocoa, soya meal, filberts. 

Table nine illustrates the results of a study of food 

contamination with af].atoxin Bf . It is seen that aflatoxin 

has been detected in samples taken in the Northern and &uth- 

Eastern areas of the Republic. The dietinctions are only in the 

incidence and extent of contamination. On the whole thene 

indices are considerably higher in the South-Eastern area. 

Out of the 597 food samples studied there, 103 or 17.2 per 

cent proved to be contaminated, whereas in the Northern area 

e.flatoxin BI  was found but in 23 (3.3 per cent) samples out of 

850.The incidence of aflatoxin contamination among the studied 
samples of wheat grain,flour,nood.lee and. groate in the South-
Eastern area varied from I4.3 to 22.1 per cent,in the North-
from 2.3.  to 3.8 per oerkt.It should be noted,however,that laboth 
areae the aflatoxtn content in the majority of contaminated 

a ample a was within the maxl.mum allowable level - 5,ig/kg whioh 
has been fixed in our country. Another fact in also noteworthy, 

namely that many of the samples in both areae were oontasiinabed 
with much greater intensity - in the range of 5.1-20,ugfkg 

and even - 20.1-40.0,ug/kg and more (in the South-East) The 

information of the Table shows also that aflatoxin otaminated 

rather frequently rice, sporadically coffee beverage and dry 

fruit studied in the uth-Iaatern area of Xasekhstan. There 
were samples of rice and dry fruit in which the contamination 

level was higher that the allowable standard.. 

Twelve samples of wheat grain in the Northern area s  'which 

were taken at the time of harvesting were found to contain not 

only aflatoxin B1  but at ].atoxin G1 , al.eo, snd in two samples - 
G2 . There was no aflatorin 131 or G2  in the samples of the spring 
season. 
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Table 10. Ixd1cee of Milk tnfetation with Afletoxine 

Sanpie Content at aulatoxin B, Content of aflaboxjn 

2 - - 

3 - - 

4 0.1 - 

5 0.2 

6 - 

7 0.1 - 

8 0.4 - 

9 0.2 - 

10 0.2 - 

11 - - 

12 0.2 - 

13 - 

14 - - 

15 0.2 0.4 

16 - - 

17 0.5 - 

18 - - 

19 - - 

20 0.5 0.35 

4. 
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The found extent of aflatoxin contamination was due to the 

violation of hatvesting practices, processing, transporting ari4 

storage of food productsi all this has predeterwizisci the dovulop-

went and spread of A. I lavue fungus and of its toxigenic proper-

ties. 

It is noteworthy that aflatoxin Bi contamination of food 

products in the South-Eastern area was much higher than in the 

Worth despite a comparatively lower percentage of aflatoxin-

producing strains within the A. flavus speoiea. We can suggest 

that the climatic and other geoaphieal conditions as well as 

the conditions of storage in this area favour more the iiapleinen.-

tation of the aflatoxin-aynthesizing function of this fungus. 

No final conclusions should be made, however, because the 

study of the products in the Northern area was held in the 

two dry (favourable) harvesting seaeon.B, which could have af- 

fected the metabolic posibilitiee of the fungus. Further dyna-

ale observations in the sentioned areas will enable a more sub- 

atntiated comperiwon. 

The study of inycotoxin contamination of imported products 

has brought to light the following (Table 11) • Aflatoxin n,  ha 

been found in three (our of 3) enples of peanuts. As a matter 

of fact it was found only in samples of lots of peanuts import-

ed from Turkey. At the same time the samples from a lot of si-. 

nilar product imported from the USA and Sudan were not conts-

csinated with it. Besides this, aflatoxin was found in 16 our of 

25 samples of cashew. It was also isolated in one (out of six) 

sample of larazilian coffee and in two samples (out of 23) of 

cocoa. Soya meal (USA), almonds (USA, Iran) and filberts 

(furkey) iid not contain any a.flatoxin. As It follows from the 

Table, the samples of peanuts (Turkey) and cashew (Tn1i) o.- 
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tamed a hi.6her conoerLtrtion of aflatoxine, at a level of 

20-30,ug/k and higher. Aflatoxin 01  was not found in any of 

the aamp:ted products. 

It follows that imported products are rather often con-. 

taminated with aflatoxin and the strains of A. fla.vus wb.ioh 

produce it. 

Table ii. Indices of Contamination of Imported Products 
with Aflatoxin B1  

Product and counbry Number of samples {xin concentration, 
total with at la- 	)1g'kg 

toxin 	up to 5.1- 20.1- 
5,0 20.0 30-0 

and more 

Peanuts (USA) 17 - 	- 	- 	- 
Peanuts (Sudan) 14 - 	- 	- 	- 
Peanuto (Turkey) 3 3 	- 	- 	3 

Cashew (India) 25 16 	3 	11 	2 

Soya uieal (U8.&) S - 	- 	- 	- 
Coffee (azil) 6 1 	- 	I 	- 
Cocoa (Brazil) 23 2 	2 	- 	- 
Almonds (Iran) 4 - 	- 	- 	- 
Almonda (USA) 5 - 	- 	 - 
filberts (Turkey) 18 - 	- 	 - 

To t * 1 	........ i20 22 	5 	12 	5 

It is noteworthy that the presence of at latoxin B.1  in 

food products is not aiweys accompanied with the presenoc in 

them, at the time of examination, of aflatoxin-producing 

strains of A flavus and vice versa (Table 12). There are in-. 
StanceS *:len both atlatoxin producing and not producing 

strains are isolated from one and the same samples. This, most 
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likely, is due to the specifics of the biocenosia which develops 

in the food substrate under concrete conditions of storage. This  

eeu3 to be the explanation for the considerable veriation of 

the frequency of identification of this charactaristic emong the 

fungi strains isolated from different types of products or from 

seraples of one and the same product but taken in different geo-

graphical zones. 'Bierefore, the presence or absence of the signs 

of eflatoxin-producing property in A. flavus strains at the time 

of examination cannot be regarded as a reliable indication of 

the presence or absence of aflatoxin contamination of the food 

products from which they were iaolated. However, any characteris-

tic of the strain with respect to the mentioned indicator does 

not preclude the potential danger of aflatoxin contasiation 

and this should be taken into cunaideration in the practise of 

the health and hygienic supervision over food products. Therefore, 

the supervision of the observance of obligatory conditions of 

the storage of products which are intensely contaminated with 

A. I lavus should be made more stringent and the doiaion about 

permitting their use for food, should be taken only after an sna-

lysia of tlir aflatoxin contamination. 

Thu5, a comparative]- freqnt contamination of food in 

the Northern or the South-Eastern areas of the Republic with 

A. flavum, many strains of which are aflatoxinogenic, lends 

itself to a conclusion about the presence of a regular poten- 

tial of aflato.n contamination in these areas. At the same time 

the identified aflatoxin contamination of food products at con-

centrations bier than the fixed. MAC is an indication of a real 

da±ger, in both areas, of sflatoxioosea. This may be agravated 

by contaminated imported products. 
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In connection with all this it becosie necessary to Zux-

ther andernise the surveillance system in re epeot of the con-

taiaination of food products with aflatoxina and the prevention 

of this contasinatiozi. 

The Kazakh branch of the Institute of Nutrition of the 

USSR Academy of MecUca). Sciences un.dertook a niber of steps 

to arrange the healtb-inycological service in the Kazakh Republio. 

The facilities of the Laboratory for health-and-food sycology 

have been used for several years to bold annual sein.tnare for 

bacteriologists and chemists from regional and to*1 Sanitation 

and epid.e!niological stations of the Republic. The asiniziara are 

devoted, to the fundamentalo of health-and-food mycology, the 

methods of detection of toxigenie fungi and sycotoxins in food-

stuffs. The Branch has the authority of a research-consulta-

tive and methodical centre in the Republic aurveilliiig the con-

tamination of food products with toxigenie fungi, avcotoxLna and 

preventing taycotoxicoses. 

The techniques of mycological, toxicobiological and ohs-

oical aua).,ysie are applied to gain a complete health and nyco-

logical evaluation of food productB. The latter is attainable 

if a definite pattern of a health and iaycological snal,yei a of 

products in applied; this pattern is shown in the appended 

chart (see next page). 

Special conditions are necessary to carry out these aria-

lyasa and they can be better provided in a specially equipped. 

laboratory. 

The following principles should be abided by in evaluat-

ing product quality. 

Food produnta with organoleptic propert.es altered under 

the influence of fungi should be viewed as substandard and thir 
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use for food-prohibited. 

OIUUT OF J.ME Ii ALTH-OOIL)OICAL ANALYSIS OF 
ROOD PRODUCTS 

leptic 	detcrina- nutritIve 
tnaysis 	tion by 	aiod.ia to 

	[d.teitaine- 
tion by che- 

bio1oica1 	 cal iieaodo 

isolation of 
trio pure fungus 

Cu it tire 

toxicity 	deternination 	study of the 
deterrains- 	of the fungus 	toxin-produc- 
tion by 	aDecies 	 ing ability by 
biological 	 chernioi ne- 
uiethods 	 thods 	- 

QO nd u2iOfl 
on the safety 
of the product 

Food products which, by the results of the biotest are 

found to be toxic are prohibited for use. 

If trials on anisals show that the products are not toxto 

but a chewical test revealfi the presence of mycotoxine in vo-

lumea over and above the MAC, such products are likewise banrod 

for food use. 

Thenever the results of a bioteet show that a given pro-

duct is not toxic but contains toxic fungi, the final conclu-

aion depends on the relte of the chemical sna1is; if the 

product has no ..iootoxine in it or contains then in allowable 
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aisounts, it ean be used as food. At the same i&Lfle, the surveill-

ance over the observance of storage rule8 has to be made more 

stringent and the time of storage - sbnrtened. 

The following conclusions can be drawn on the basis of the 

presented. data 

Microscopic fungi are widespread in food products in 

the Northern and South-Eastern areas of Kazakhatan and are <the-

racterised by a comsiderable variety, numbering 99 species 

which represenLt 36 genera. 

In both areas the prevailing fungi genera, in food-

stuffs are Aaperi11us and Penicillum, which are represented 

by many potentially tocigenio species: A. flavum, A. fumigatus, 

A. niger, A. nidulans, P. nota.tum, P. cyclopium. P. martensli, 

P. citrinuis, F. viridicatus, etc. 

51.2 per cent of A. flavus strains isolated from food 

products in the Northern area are producenta of aflatoxin Bjv  

the percentage in the South-Eastern area is 30.5. These figures 

predetermines the potential danger of aflatoxicoses in Xazakh-

stan. 

ii. 3.3 per cent of the examined food samples in the North-

ern area were found to be contaminated with aflatoxin 	the 

percentage in the South-Eastern area was 17.2. The contamina-

tion level in a considerable percentage of samples was found 

to be above the MAO which indicates the danger of a!latoxi- - 

CO 86$. 

5. Imported producta which are primaril.y used in the 

coniectionery industry are practically always contaminated 

with microscopic fungi, freq,uently With A. flavus, in many 

instances With afi,atczins in excess of the Esaxirnurn allow-

able concentration. 



6, 	
is nece&eary to nodernise the syeteEa of health and 

rnycoloçical surveillance in the framework of the sanitation and 

epidemialogical service of the country to prevent dangerous le-

vels of contamination of food producte with toxigenic fungi, ef-

latoxins, other rnycotox±ns and for preventing sycotoxiooaes, 

e following gueetione are recommended for d.iscussioni 

The problem of mycotoxicoaes, its itnportanoe for different 

areas of the world. 

Claasifiction of boxigenic fungi and mycotoxin. 

The spread of toxigenic fungi and mycotoxins in food 

products in different areas of the world. 

4 Classification of the diseases of men caused by 

niycotoxtn. 

The system of health and .ycologioal surveillance of 

foodstuffs. 

Urgent tasko of the present day health and food tgyco- 

logy. 
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