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URGIENT ISSUES OF TilE MYCOTOXIN FROBLEM IN KAZAKHSTAN
T. 8, Shermanov, P, 8. NHikov

Mycotoxina whioh are poisons produced by mieroscopio fungl
form a vast group of substances which contaminate food products
(1,2,3,4,5,6] . More than 200 myocotoxine have been isolated from
food products and identified as belonging to differing classes
of chemical compounds and exerting different effects on an orga-
pien {7,8,9,10} . & renge of blological actions of mycotoxins
have Dean described including general toxlo effects, embxryo-
toxic, teratogenio, mutegenic, oncogenloc and allerglaing
[8,10,11,12,13,14] .

There is a hoet of data about the digeases of man and farm
animals caused by mycotoxine and cow;'ered by a common term of
mycotoxlcoses, Mycotoxins, owing to their great spread, the
harard they present to human health and the conaiderable ecow
nomic damage, which they cause are regarded now as a world-
wide problem, the main aspects of which are studied in the frame-
work of a number of international organisations (WHO, FAO,
UNICEF) end meny national health systems.

Afletoxine which are vory potent toxlec and carcinogenic sub-
stances with a well expressed hepatotrople action hold a spe-
oial place smong mycotoxine Ela. 14, 15]. Acoording to published
data, they are capable of induocing tumors in many species of
animasls which belong to a wide range of qvolutioqm stages.

[5. 10] » Tumors of aflatoxic genesls have been registersd in
monkeys, too [15,16) . It 1s believed to be proved that primary
cancer of the liw{er in humsns in a number of regions of the

word where the population consumes food contsminated with the
mentioned npgent e of aflatoxic origin f1'f_].
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Aflatoxins are capable of contaminating practically any

food product of vegetative or animal origin @,5.6,10,19:] .
which is duie to 7the wide range of the adeptive capabilities
of thelr producery-Aspergillus flavus snd A. parasitiocus,

It followa from a study of published data that mycotoxins,
primarily aflatoxine, present a danger for the interests of
health and economy of the majority of countries, Their import-
ance for our country, in general, and for Kazakhstan, in par-
ticular, estlll requires further study. Considering numerous
information on a consifderable incidence and degree of conta—
mination of food products with sflatoxins and other toxlc meta-
polites of fungi in North and South America BEurope, Africa and
Asle, inoluding countries which border directly on the USSR
and have similer climatic and geographic conditions, one can
eugyeet that the relevant problem might be real for our
country, too.

The final conclusion, howsver, about the extent of urgency
of the problem for our country, about the ways and means of
resolving it, can be only formulated on the basis of results
of regular studies covering & variety of oclimatic and geogra-
phical regions. T™he necessity of this type of epproach 1is
indicated by the early research carried out by the laboratory
of health-and-food mycology of the Kezakh 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 Kazakhstan [19,20,21,22].

The objective of the mentioned research prograume was the
elucidation of the extent of contamination of grain, its
products and other food with microscopic fungi, aflatoxins and

their producers in $wo large areas of Kazakhstan - North and
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South-East, to be abls to assems the potential health risk for
the population and to elaborate recomendations for prevention,

The studied matter was samples taken from 14 districts of
six raglons of the mentioned areas of the Republic which differ
eubstentially in thelr climatic and geographic condltions. Sam-
ples were taken at elevators, grain delivery centres, bakeries
and from retall trade, A total of 1629 samples of products were
examined, including 657 samples of wheat, 366 -~ flour, 301 -
noodles, 97 - different groats, 27 - bread, 161 -~ rice, 20 -
milk, Besides this, 120 samplee of iaported products were
exyanincdy primarily produots for the confectionery industry -
pesnuts, cashew nats, filberts, almonds, soye meal, coffee and
cocoa beans, The abllity to produce sflatoxine has been studied
in 406 stralns of different fungl mich were leclated from local
end imported products®)

Fungli were identified and registered in keeping with ths
conventional techniques of cultivation, specifioc 1dentity wae
determined in pure cultures obtaired by the method of dry iso-
lation on elective media, using rules fixed for each epecies,
Speclal ldentifiers were used in each casge [23,24,253 « The deg-
res of wheat grain Anfestation was determined by a technigue
of calculating the percentags of infectod kernels, and that of
flour aond noocdles - by inooulating nutritive media with serial
dilutions of one greme of the product with s subesguent count
of the grown oolonles [267. Ihe identification of aflatoxins
in food products and in fungal cultures was done by thin layer
chromatography with addit onal tests o confirm the presence
of aflatoxins [ 27].
ATt Bomna e, Yo the sumples vere
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Ihe analyeis of the obtained results leads to the following
concluelone, Practiocully all the examined products in the men-
tlioned aress proved to bs contsainated with microscopic fungl,
representing many of the known families ‘and genera of the re—
levant aicroworld, The variety of the mierflora is attested
to by the faot of isolation of 99 species of fungl which be-
long to 36 genera,

he fungi whioch belong to the Aspergillus and Penlclillium
genera were partioulerly frequent in both sreas. Thelr repre-
sentativesa, within the confines of the regions of the two areas,
wore found in 60-99 per cent of the examined sanples of wheat
grain (Table 1), in 37-100 per cent - of flour and noodles
(Tabls 2). The species belonging to the Fusarium gemus were
noted in 470 per cent and O-7 per cent of the pamples, respec-
tively., It should be strepsed that the mentioned genera inoclude
a large number of species which owing to their toxicity areedan-
gerous for man's health. The latter incorporated partiocularly
citen 4, flavus, A. fumigatus, A. nlger, A. nlidulsns, A. lu-
chwensgis, P. notatum, P, oycloplum,P, martenseii, F. gibbosunm,
etc. The mentioned micromyces were found in al]l the examined
food producte,

During the storage of grain, groats, flour.noodles a dec-—
reass in the incldence of identification of the majority of
fungl and a replacement of the "fleld" species by the "storage”
ones have been observed. For instance, Monila sitophila and
some xerophytic espergilli multiply in food products during
gtorage and supprese such fungl as Alternaria, Helminthosporium,
Fusarlum, etc.

1t is known, however, that the frequency of identification
of fungi is not the decisive indicator for the evaluation of the
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safety of food products, In reZl conditions, and specifically
during monitoring, it may serve but as an approximate test in
deturmining the health-mycological situation and in defining
the priority trends in 1lts elucldation. A wmores important cri-
terion 1s the intensity or the extent of infestation of pro-
ducte with fungi, specifically with potential toxdn producera,
It follows from an snalysis of our findings that the extent
of wheat grain infestetion with different fungi is not uniform,
it wnries grestly even in the confines of one and the same srea
¢ Table 3). Thus, the intensity of contamination of wheat of
the 41981 harvest with aspergilli in the North~Kezakhstan reglon
wan 5,5 and in the Teelinograd region - 44,0 per cent, In the
Alna~Ata and Taldy-Kurgan regions, the wxtent of infestation
of the seme product with aspergilld ‘in 1980 was 25.7 and 32,8
per cent, respectively, The extent of contamination of whest
grain of the 1981 harvest with penicilld varied from 14.6 to
35.7 in the Northern areas and from 40.6 to 38,1 in the Bouth
Eastern area, On the other hand, the infestation with the fu-~
saril spores was low. An exeptlon was the wheat of the 1980
harveat in the Alma-Ata region where the relevant indiocator
was as high as 10.3 per .cent. It follows from the Table that
o aore relevant dependence of the extent of infextation is one
based on the time of atorege rather than on the nature of the
aresa, For Anstance, the concentratlion of spores of Alternaria
and Helminthosporium species proved to be much higher in
freshly harvested grain than in grain which had been in atorage
for a long time, More thm_: that, fungus Trichothecium roseun
was ldentified only in this grain, As for Aspergillus and Moni~
1is species - thé representatives of the so~called "storags"
woulds, they were found in large quantities in spring samplee.
I-4
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At the ssme tlme in both areas, the concentration of spores of
penicillia in wheat grain varied in a broad range both in autumn
and spring which, moat likely, wae dependent on the conditions
of storage,

The extent of contamination of grain with mucor fungi (Mucor,
Rhizopus), as it follows from the sasme Table, was comparatively
high regardless of the time of spampling., The samplies taken from
the Alma~Ata (1980) end Tselinograd (1981) regions are an excep-—
tion.

The comparatively high level of contamination of grain with
representatives of the Aspergillus and Penlcillium genéra should
be emphasised, These two genera, as noted earller, incorporate
many species which are producers aof dilfferent wcotﬁnns. This
renders more importence to information about considerable con-
tamination of wheat with species of the Fusarium genus, in the
Alwa-Ata reglon,

The information in Table 4 sums up the results of studying
the inteosity of infestation of flour and noodles with micro-
myces, This ilndicator veries, subject to the type of product end
pleoce of pampling, Thus, the extent of infestation is higher in
the Taldy-Kurgan reglon where the average number of spores in
one sram of flour was 6456, and in one gram of noodles - 5897,
Me infestation of some of the samples was as high as 53566
spores in one gram. The extent of infestation of flour and ncod-
les in the EKustanai, Kokchetav and Rorth-Kazakhstan regions was
somswhat lower.

Te most important factor of the possible influence of
mycotoxinas of vegetative origin on man's organism is bread,

We have undertaken a prograume of research-into the nature
of nycoflora and the extent of infestation in the process of
bread baking (flour, dough, baked tread) end storsge (Table 5).
It has been found that flour samples regularly contalned spores
of mould fungi., The number of spores in one gram of first grads
flour was 1859 on the average, second grade flour - 2054, The
infestation of wheat-whole flour is much higher (3407),

The spores of Alternarim, Mucor, Rhizopus and Penicillium
fungli made up the bulk of all spores in all samples of flour
of different gpades. The fungi of the Aspergilius genus were
found in all flour pamples, They were represented more fre-

gquently by the A. fumigatus and A, flavus species and rarely -
by A. niger and others.
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Table 4, The Extent of Infestation of Flour and Noodles
with Mlcroscople Pungl in the South~Eastern and
Northersn Areas of Kazakhstan

Area and Type of TYear and Number Number of apores in 1 g

region product season of of product
of sam~- s8amples
pling average minim. aaxim,

Bouth-Fast

Alma-Ata Flour 1980 129 2629 183 9750

Noodles 1980 102 2100 40 100060

Taldy- Flour 1980 45 6456 500 45000

Kurgan Noodles 1980 40 5897 . 830 54566
North

Tse lino- Flour autumn 11 3905 1500 5000

grad epring 12 2030 120 3395

Noodles autumn 12 1660 1100 2866

spting 22 1529 0 3925

Kok~ Flour spring 35 3476 85 7800

chetay Noodles autunn 7 3413 2266 4330

26 1683 150 5100

Kustenai Flour autuan 12 5112 2550 8150

spring 25 2300 220 4500

Noodles autumn 37 4344 1650 9400

spring 29 1135 880 3225

North- Rour autuman 21 2964 1000 8700

K:zakh— . spring 26 3398 65 9000

Btan
Noodles autum 14 2907 4563 5850
spring 15 1443 180 3100

1457
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Table 5, Indloeg of Contaminstion with Spores During
Bread Baking

Grade of FLOUR DOUGH BREAD
1
product nun-| nus~ | ave-|nun—[nua— | sve-| nua- inum- | ave-
ber | ber rage | ber |ber rage [ ber |ber rage
of of me- jof of mm=0f |of nun—
8aM- | oM~ | ber |sam- |samn-— ber)sam- |sam~ | ber
ples|ples |of |[plesiplea |of Iplesiples |of
with |fungl with |fungi fungi
fungi | spo~ fungt: spo- spo—
res res res
per per per
18 18 18
Ist grade 9 9 1859 8 3 197% 9 9 1718

ITnd grade 9 9 2054 8 8 1864 9 9 155
.Wheat—whole 9 9 3407 8 8 1677 9 9 2148

Interssting results were obtsained in the etudy of dough
direotly before beking. Only in three out of eight dough samples
made of first grade flour did we find fungi spares, As for the
other samples, there was sn sbundant growth of yeasts whir.h
were used for dough leavening., The average numbsr of spores
in one gram of dough made of gocond grade flour was 1854, made
of wheat-whole flour - 1577, It ahould be emphasimed that along-
gide a considerable growth of fungi in the Petry diehes, the
growth of yeagte was much less intense 1r the samples of dough
wade of the eecond grade flour and the wheat-whole flour, The
speciens of fungli found in dough samples were %the same as in.
the starting product.

The averege content of fungl in one gram of bread made of
first and second grade flour immediately after baking differed
but slightly and was 1718 and 1556, respeotively., However, the
infestation of bread baked from wheat-whole flour proved %o be
nuch greater (2448).
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As a result of evaluation of the extent of irnfesgtation of
bread with fungi spores immediately afbter baking, a conclusion
can be made that there ie no clear dependence on the product
grede. After the passage of one day there was a cleur drop in
the number of spores in the wheat-whole bread and in the bread
made of second grade Tlour (the average indicators were S34 and
899, respectively), Less prominent shifts were found in the bread
mads of first grade wheat flour. It may be suggested that this
decreage 1s associated with the inhibiting influence of spors
aerobes,

The ptudles bread was infested with fungl belonging to the
tollowing genera: Aspergillus, Peniclllium, Mucor, Ruizopus
and Monilia, The prevailing fungi were those of the Aspergillus
genus and specificelly - the A, fumigatus and A. flavus speclea.
The mentioned speciee were found moat frequently in the bresd
made of firet grade wheat flour. The gensric and ampecific com~
poeition of fungi in different grades of bread showe that 1t
originates from the microflora of initial products. It should
be noted that the species of the Aspergillus genus which
wore identified both in the initial preducte and 1n bread, ac~
eording to published 1n.gomation, are potentially toxigenous,
and soms of them are aflatoxin producers.

The atudy of some faported products used, in the main,
in the confecstionery industry, has shown that all the studiag
samples were infected with mould fungi. The icidence of infes-
tation with aapergilll was 100 per cent. The apores of penicil-
1ia have been found mot in all products - soya meal, almonds and

“ filberts were found to . free of them, The prssence of Mucor

was noted in all samples with the exception of soya meal and

cocoa. The Rhizopus spores were 1dentifled only in samples of

casheéw, those of ionilie - in cocoa,
1-7 -
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It follows from Table 6 that the overall number of spores
yer gram of product varied from 10 to 6500 in cocoa, from 130
to 20,000 in ocashew, from 1467 %o 2200 in peanuts from 363 to
6803 in filberts, from 859 to 3405 in almonds, from 1152 to 8306
in coffee and from 2499 to 44065 in eoya meal, The indicators of
average lnfestatlon with fungl wére the higheat in peenute from
Turkey (5800), peanuts from Sudan (4390) and cashéw from India
(3247),

The largest share in the total of epores belongs to aapsr-
gilli, The quantitative representation of spores of mucor,
penicilli and, specifically of other fungl species, was much
lower, In the studied samples, the Aspergillus fungl included
toe following speoiest A, flavuse, A. fumlgatus, A, niger, etc.
A, flavus provaiied among them,

Table 7 presents the resulte of repearch into aflatoxin-
producing properties of fungl isolated from samples of food pro-
ducta in the mentioned areas of Kezakhaten. It is seen that in
the Northern aresa 43 (51.2 per cent) out of B84 strains of A,
f£1lavus were producents of aflatoxin By. Ten of ‘hem were con~
currently producing aflatoxin GI' three - Bz and ons - 32 end
GI‘ Aflatoxin synthemsizing strains have been lsolated from
wheat grain, wheat flour and noodles. At the sams time, the
ptudied atraing of Penicillium did not have this property. Some
of theuw, however, produced a substeance which by the nature of
its luminescence in ultraviolet light, the Rf value, the reaoc-
tion with trifluworcacetic acid and iodine wse similar to sfla~
toxin BI' but differed from it by a range of other physical
and chemical properties.

It also follows from the game Table that aflatoxin producers

in the South-Bastern area were found but swong the A, flavus
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strains, Out of the 431 studied strains, 40 (30,5 per cent)
proved to be active there. ﬁight ptrains gynthegized also alka-
toxin Gy. Aflatoxip~producing strains were at the same time
iaolated froam all the studied food products. Ag for the other
species of the Aspergillus and Penicillium gerers, aflatoxin
producenta were not found in the Bouth~Fastern area just as it
was in the Northern area, However, strains whioch aynthesize a
mentioned sarlier substance similar to aflatoxin were slso iso-
lated there, .

The results ¢of studying the aflatoxin-producing sbility of
fungi isclated from imported produotion are 1lllustrated in
Table 8. '

Table 8, Aflatoxin-Produclog AWiity of Fungl Btrains Isolated
: from Imported Products

Specles Number of |Products from which fungl were isolated;
strelus country

total efle~ filberts pesnute cashew cocoa Boya
tox, (Turkey) (Turkey) (India)(Bcazil)nge;i)
U

produ-

cSer -
A. 2lavus 43 12 2 2 1 2 5
A, nigar 5 - - - - - -

A, nidulang 2 - - - - - -
A. funigatus 1 - - - - - -

Fenicillium 20 &gt

+ + +
8p. - - 2 2 2

* producers of a substance which is similer to aflatoxin By

It follows from this information that the studied atrains
included apecies belonging to the Asperglllus ard Penicllliwa

genera, Aflstoxins were found in 12 (out of 43) strains of
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A, flavus, They include two strains which produced both ari‘la-
toxin By end GI‘ Producents were isclated from peanuts, oaahow.,
cocoa, soya umeal, filberts, .

Table nine i1llustrates the results of a study of food
contanination with aflatoxin Byr. It is seen that aflatoxin BI
has been detected in samples taken in the Northern and South~
Eagtern areas of the Republic. The distinctions are only in the
incidence and extent of contemination, On the whole thepe
indices are considerably higher in the South-Eastern area.

Out of the 597 food saempleg studied there, 103 or 47.2 per
cent proved to be contaminated, wheress in the Northera area
sf latoxin By was found bu¥ in 23 (3.3 per cen%t) semples out of

850.The incidence of aflatoxin contamination among the studied
samples of wheat graln,flour,noodles and groats in the South-
Eastern area varied from 14.3 to 22,1 per cent,in the North—
from 2.3, t¢ 3.8 per cent.I% should be noted,however, that inboth

areas the aflatoxin content in the majority of contaminated
samples was within the maximum allowable lovel - S/ug/kg which
has been fixed in our country. Another fact is alsc noteworthy,
namely that many of the samples in both areas were contaminated
with much greater intensity -~ in the rangs of 5.1-20/u,g/k,g
and even - 20.1-40.0/115/1:5 end more (in the South~East), The
information of the Table shows alsc that aflatoxin contaminated
rather frequently rice, sporadically coffes beverage and dry
trult studied in the SouthiBastern area of Kazekhstan, There
weres gamples of rice and dry frult irn which the contamination
level was higher that the allowable standard,

Twelve samples of wheat grain in the Northern area, which
wers taken at the time of harvesting were found to contaln not
only aflatoxin By but aflatoxin Gy, aleo, and in two saoples -

G2' There was no aflatoxin GI or G2 in the samples of the spring
5eason, ’
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Teble 10, Indices of Milk Infestation with Aflatoxina

Sample Content of sflatoxin B_[ Content of aflatoxin “I

No. e/t pe/t
1 - -
2 - -
3 - -
4 0.1 -
5 0.2 -
6 - -
7 Ou1 -
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
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The found extent of efletoxin contemination was due to the
violation of hatvesting practices, processing, transporting and
storage of food products; all this has predetermined the develop-
ment and spread of A. flavué fungus and of ite toxigenic proper~
ties.

It is noteworthy that afletoxin By contamination of food
products 1n the Beuth-Fastern asrea was much higher than in the
North despite a comparastively lower percentage of aflatoxin.
producing strains within the A, flavus speclea, We can suggest
that the climatic and other geographical conditions as well =as
the conditions of storage in this area favour more the implemen~
tation of tbhe aflatoxdin-gsynthesizing function of this fungus,

No final conclusicns should be made, however, because the
study of the products in the Northern srees was held in the

two dry (fevourable) harvesting seasons, which could have af-
fected the metabolic possidilities of the fungus, Further dyna-
mic observations in the mentioned areas will ensble a wmore sub-
stantiated comperison.

The atudy of mycotoxin contemination of imported products
hee brought to light the following (Table 11). Aflatoxin By hsas
been found in three (our of 34) ssmples of pesnuts. As a matter
of faet 1t was found only in sempleg of lots of peanuts import-—
ed from Turkey. At the sam® %ime the samples fron'l B lot of si-
milar product imported from the USA and Sudan were not conts-
minated with it, Besides thia, aflatoxin was found in 146 our of
25 samples of cashew, It was &lso igolated in ome (out of six)
sample of Brazilian coffee and in two samples (out of 23) of
cocoa, Soyae meal (USA), almonds (USA, Iran) and filberts
(Turkey) 4id not contain any aflatoxin., As it follows from the

Table, the samples of peanuts (Turkey) and cashew (India) cor-
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tained & higher concentrsation of aflatoxine, at a level of
20=30 pg/kg and higher. Aflatoxin GI was not found in any of
the sempled products,

It follows that ilmported produocte ars rather often cone
taninated with aflatoxin and the strains of A, flavus which
produce 1it,

Table 11. Indices of Contamination of Imported FProducte
with Aflatoxin BI

Product and country]‘ Number of samples | Toxln concentration,

‘Sotal [with afla- J8/k8
!

toxin up to|5.1~ | 20.1-
5.0 20.0 | 30-0

and more
Poanuts (USA) 17 - - - -
Peanuts (Sudan) 14 ~ - - - -
~ Peanuts (Turkey) 3 3 - - 3
Cashew (Indle) 25 16 3 14 2
Boya mesal (UBL) S - - - -
Coffee (Brazil) 6 1 - 1 -
Cocoa (Brazil) 23 2 2 - -
Almonds (Iran) 4 - - - -
Almonds (UBA) 5 - - - -
Fllverts (Turkey) 18 - - - -

Total .lll!lll1mJ * 22 5 12 5

It 18 noteworthy that the pressnce of aflatoxin BI in
food products is not slways accompanied with the presence in
them, at the time of examination, of aflatoxin-producing
‘strains of A, flavus and vice versa (Table 12), There are in-
stances when both aflatoxin producing and not producing

strains are lsolated from one and the pame pamples. This, most
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likely, 15 due to the specifice of the bilocenosis which develops
in the food substrate under concrete¢ conditions of storage. This
seenz to be the explanation for the considerable veriation of
the frequency of identification of this characteristic smong the
fungi strainme isolated from different types of products or from
semples of one and the saws product but taken in different geo-
graphical zones, "Iharefore. the presence or absence of the signse
of sflatoxin-producing property in A. flavus stralng 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 isoleted. However, any characteris-
tic of the strain wlth respect to the mentioned indicator does
not preclude the potential danger of aflatoxin contemination
and this should be taken into cunsideration in the practice of
the health ard hygienic supervision over food products, Therefore,
the supervision of the observance of obligatory oconditions of
the storage of products which are Intensely cortaminated with
A. Plavus should be nﬁde more stringent and the dscision about
pernitting their uee for food should be taken only after an sna-
lysis of their aflatoxin contamination.

Thus, & comparatively frequent contamination of food in
the Northern or the South-Eastern areas of the Republic with
A. flavus, many etrains of which are sflatoxinogenic, lends
lteelf %o & conclusion aboutl l;ho presence of a regular potens
tiel of aflatoxin contamination in these arsas, At the same time
the identified aflatoxin contemination of food products at con-
contrationg higher than the fixed MAC is en indication of & real
datiger, in both areas, of aflatoxicoses. Thié may be agravated
by conteminsted imported products,



- 25 -

In connection with all this 1t become necessary to fur—
ther modernise the surveillé.noe system in respect of the con~
tamination of food products with aflatoxins and the prevention
of this contamination.

The Kazekh branch of the Institute of Nutritiom of the
USSR Academy of Medical Belences undertook a number of steps
to arrange the health-mycological eervice In the Kazakh Republie,
The facilitiee of the Laboratory for health-and-food mycology
have been used for saveral yeare to hold annusl seminars for
bactericlogists and chemists from regional and town Sanitation
and spldemioclogical stations of the Republic. The seminars are
devoted to the fu.ndaméntala of health-and-food mycology, the
methods of detection of toxigenic fungi and mycotoxins in food-
atuffs, The Hranch has t%the 'aut:horit.-y of a research-consulta—
tive and methodical centre in the Republic surveilling the con-
tamination of food products with toxlgenic fungi, mycotoxins and
preventing mycotoxicoses.

The technigues of mycologlecal, toxicobiological and che-
mical analyeis are applied to gain a complete health and myco-
logical evaluation of food} products, The latter is attainable
if & deﬁnite pattern of a health and mycological snalyels of
products is applied; this pattern is shown in the appended
¢hart (ses next page). :

Special conditions are necessary to c¢arry out these ans-—
lyseg amd they can be better provided in a specially equipped
* lahoratory.

The following principles should be abided by in evaluat-
ing product quality.

Food products with organoleptic propert_es altered under
the influence of fungli should be viewed as substandard and their
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uge for food-prohibited.

CHART OF IHE HEALTH-WYCOLOGICAL ANALYSIS OF
FOOD PRODUCTS

’._.IL ; FROLUCT H

.

organo~ | | toxcity inoculation toxicity
lentic determina- nutritive daterinling-

T Tianalyslg tion by andia to tlon by che-~
blcolosgical sudy the nical wetunods
me thoda wicroflora

isolation of

tne pure fungus

culture

toxielty determination study of the
deternina- of the fungus ' toxip-produc~
tion by speciles ing ability by
blologloeal chemical me~
uwe thods thods

conclusion

on the safety

of tue product

Pood products which, by the results of the blotest are
found to be toxic are prohlidted for ues,

If triale on animals show that the produots are pot toxlio
but & chemical test reveals - the presence of mycotoxins in vo-
lumes over and sbove ths MAC, such products are likewise banmd
for food lJ;sa.

¥henaver the results of e biotest show that a given pro-
duct 1is not toxic but contains toxic fungi, the final conclu-
slon deponds on tl:}e resulte of the chemical enalysis; if the
product has no micotoxine in it or contains them in allowable
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amounts, it ¢sn be used as food. At the same time, the survelll-
ance over the cbservance of‘storage rules has to be wade more
stringent and the sime of storage - shortened.

The followlng conclusions can be drawn on the basis of the
presented data;

1. Mlecroscopic fungl are widespread in food products in
the Northern and South-Eastern areas of Kazakhstan and are cha-—
racterised by a cousiderable variety, numbering 99 species
which represent 36 genara.

2, In both areas the prevailing fungi genera, in food-
stuffs are Asparglllus snd Penicillum, which are represented
by many potantiaily toxigenlic speoies: A. flawvus, A. fumigatus,
4, niger, A, nidulans, P, ﬁotatum, P, cyclopium. P, martensli,
P. citrinum, P, viridicatum, etc,

3. 51.2 per cent of A, flavus strains isolated from food
products in the Northern area are producents of aflatoxin B,
the percentage in the Soutb-Eastern area is 30.5. These figures
predeteraines the potential danger of axlatoxicbses in Xazakh-
atan,

4., 3.3 per cent of the exsmined food samples in the North-
ern area were found to be contaminated with sflatoxin Byy 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 MAC which indicates the danger of eflatoxi- -
c0308,

5. Imported products which are primarily used in the
confectionery industry are practicalliy always contaminated
with microscopic fungi, frequently with A. flavus, in many
instances with aflstoxins in excess of the maximum allow—

able coocentration.
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6, It is necessary to modernise the system of health and
mycolopical surveillance in the framework of the ssnitation and
epideminlogical service of the country to prevent dangercua le-
vels of contamination of food products with toxigenic fungl, af-

latoxing, other mycotoxins and for preventing mycotoxicoges,

The followlng questions are recommended for discussiont

1. The problem of mycotoxicoses, 1ts lmportance for diffarent
areas of the world.

2, Classificatlon of toxigenic fungi and mycotoxins,

3. The spread of toxigenle fungli and mycotoxins in food
products in different areeses of the world.

4, Claspification of the diseases of man caused YLy
mycotoxina, ‘

5. The syatem of health and mycologioal survelllance of
foodstuffs.

6. Urgent taska of the preseént day health and food myco-
10g7. .
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