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MYCOTOXINS AS NATURAL CONTAMINANTS OF POOD
FRODUCTS AND PEEDS

L. V. Kravchenko

Introdut;tion

Mycotoxing are natural contaminants of food producta and
feods, It has become absolutaly clear, eince the d.iacovery of
afutoxing, thaet under natural conditions it is not only pea-
nuts but many other vegetable pubstrates are a favourable medium
for the growtk of microscoplc fungi and the development of af~
latoxins, There 1s convinoclag proof about the possibllity of
transaitving aflatoxina to farm animals tisesues provided there
is a high aflatoxin content in feeds,

The proof of the real hazard of aflatoxinsg for man's health
and of their broad, almost ublquitous occurrence, has greatly
tacilitated the current progress in mycotoxiocology. This has led
to the discovery of a large number of mycotoxins, some of which.
like aflatoxing, are natural contamlnants of food products and
feods. Theee include ochratoxins, patulin, zesralenone, tricho—
thecenes and some other mycotoxins,.

Contamination of food products and feeds presents not only
direct hazard for man's health but it is the cause of a con-
siderable soonomic damage which 1s determined, primarily by
direct loss of food products and feeds; secondly, by the death,
a drop in weight gain and in the reproduction cepacity of farm
animais, en Jincrease in their susceptibility to infection di-
seasen) t.irdly, the expenses involved in the developaent of a
esysten of swveillance of the contemination of food products
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end feeds wi th mycotoxins; fourthly, the expenses involved
in undertaking decontamination of affeocted raw material for
safe production of food and feeds. ,
™is lecture summarizes the information about the fre-
quency of occurrence and the levels of contamination of food
products and feeds by mycotoxins under natural conditions.
" Aflatoxins are produced by various strains of only two
Bpvcies of Agpergilli, Aspergillus flavus and A, parasiticus,

which are wide spread in the world. According to various in-
foraation from 20 to 98% of A. flavus strains isolated from
different sources are capable of produocing aflatoxins. It is
likewise noteworthy that toxigenous fﬁnsi can affect vegetable
substrates not only during their storage, growth, harvesting,
transportation ’a:;d processing.

Under natucal conditions aflatoxins occur most frequently
and abundantly in peanuts, maize and in cotton seed.,

P e anut s Approximately 70% of the world output of
peanuts is produced in Aftrican and Asien countries whose po-
pulation regard peanuts as the main source of food protein and
oil.

India accounts for one third of the world output of peanuts
and froam 10 to 40% of peanuts samples and 82% of peanut cake
analyzed in 1965-1967 contained aflatoxins in considerable quan~
tities (in some peanut cake samples it was as high as 25,000
ne/xg) . | |

Reports are available about the high frequency and high
level of contamination of peanuts with aflatoxins in muimq.
(A% of sasmples, average level of aflatoxins exceeded 1000
pg/xg, the highest was 12,300 ug/kg), Taiwen and Indonesia,
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All samples of peanut butter in the Philippines which were stu-
died from 1967 to 1969 contained aflatoxins at a concentration
of 155 pg/kg.

Aflatoxin has been found in considerable amounts in peanuts
African countries —— in Nigeria (up to 1,700 ug/kg) Sudan,
Benegul, Mozambique and Swaziland, Thus, in Sudan (where peanut
production yields 20% of the national income) aflatoxins have
been found in 41% of peanut semples, and in 8% of the samples
at an amount exceeding 10,000 ng/kg.

In the United States where close to 2 million tons of pea~
nute is produced, primarily for food, the frequency of find-
ing aflatoxins in peanuts in different zones ranges from 0,9
to 6.2% (concentration is higher than. 25 ng/kg) .

In Brazil, in some years aflatoxin was found in peanuts
at a level of 10-15 thousand‘ ug/kg.

In Great Britain in 1968-1974 aflatoxins were found at an
amount of more than 5 ug/kg in 22% of peanut samples imported
from Indonesia, in 45% of samples imparted from India and in
100% of samples imparted from Nigeria. In 1966-78 an analysis
of 740 samples of feeds showed the presence of aflatoxins in
13.6% of sanp]:ea.' In this, 96,7% of samples of peanut meal con~
tained aflavoxin B,‘, out of these one half -~ at an amount rang-
ing from 100 to 500 ng/kg, and 5% — contained more than 1000
H8/Kg.

86,5% of peanut products imported in Denmark (1979) were
dontaminated with aflatoxins. In Norway, all samples of import~
ed peanut studied in 1968~73 also contained aflatoxins.

In Yigoslavia (1982) aflatoxins were found in 20% of peanut
samples, and in the GIR (1981) 1in 39 out of 40 samples (the maxi~
mum level being 1600 ug/kg) of peanut and in 1) out of 20 samyles
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of products of pesnut processing.

In Australia (1932 data) aflatoxins were found in peanuts
at concentrations of up to 3,300}13/1(3. In the state of Quina-
land (principal peanut producer) in 1976 15% of pesnut harveast
was contaminated with aflatoxins and ia 1977 -~ 50% of the
harveat;,

The high level of peanut contamination with aflatoxins is
one of the main causes of reducing its export by pesanut produc-
ing countrics (India, Gambia, Nigeria, Senegal, Sudan), A major
part of peanut tmports (70%) falls to the share of Puropean
countries. In recent years, howover, several countries, includ~
ing the Netherlands, Denmark, France the FRG and Ttaly have
considerably reduced their import of peanut cake. Beginming
with 1970 Denmark completely discontinued thie import,

Kaiz e.‘ On the world level maize 1s one of the main
cereal orops, By volume of maize pz‘oducti;:n the USA ranks
first among wmaize producers ~— more than #0%, Studies in
the USA beginning with 1964, found aflatoxing in maize at dif-
ferent lavels! usually in samples from pouthern parts of the
gountry. An analysis of more than 1,500 samplea of the 1964-
1967 harvests showed the presence of aflatoxins in 2.0-3,0% of
the smmples at levels of 3-37 ug/kg. In South Bast states up
to 30% of malze samples from 1967 to 1970 contained aflatoxina
at an average concentration of 66,0 /ug/kg.The et rooger drought
in that region in 1977 was the cause of a high level of afla- '
toxin contamination in malze. Thus, according to findings
published in 1981-1982, 62.5% of maize samples of the 1977
harveat in Alabama contained aflatoxins at a level exceeding
20 /ug/kg. The economic losses associated with maize contami-—
nation witih aflatoxins in the 1977 harvest ran into 2 million
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dollars, In North Carclina 78% of malze sampk s of the same
herveat contained aflatoxins (maximum concentration was 3,600
Pg/kg). e resulting econocamic losses were 31.8 million US
dollars, including 16 milllon as a result of the impossibility
ot using & part of the majze harvest with an extremely high leve
of aflatoxin contemination. The high contamination of melze with
aflgtoxins in 1977 has beas noted in a number of othsr statea;
in Virginia 43% of the samples; in Georgla - gpproximately 90%,
On the whole, in 7 south-gast states of the USA (Alabama,
Florida, Georgla, Mississippl, North and South Carclinga and Vir-
ginia) in 1977 56% of the malze harvest (111.4 million bushels)
contained aflatoxins at a concentration exceeding the maximum
allowable concentrations established in the USBA (ZOng/kg). Afla-~
toxin concentration in 26% of malze samples exceeded 100,\13,&5.
It 48 not without interest to compare the data onr maize conta~
mination in the same period in different regions of the country,
Unlike Bouth-gaet states, the analysis of 30-90% of the maize
Lharvest in 1977 in 8 states of the Mid-Weat in the USA revealed
the presence of aflatoxing but in 6 saaples,

It should be emphssized that in several cases high fregquency
of malze contdmination in the South-Fast atates hes been estab~
lished directly in the field, Maize contamination with aflato-
xins in the field is meinly attributed to drought and early pest
m to grain,

Aflatoxins are found in considerable concentretions in
maize in Bouth-East Asian countries, In India, where conta-
minasted maize was the cause of acute bopntitia with a high
rate of mortality the concentration of aflatoxins in some of

w
s the samples was 12,500 pg/kg. In Thailand (1967-1969) 35% of
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malze ssuples contalned aflatoxin 81 ﬂool,ug/kg On BvVerage.

In the Fhilippines, where the average daily mailze con—
sumption 1is 65,9 g per capita, according to the Institute of
Food and Nutrition up to 94% of maize seuples contained afla-
toxins (average level being 77 ug/kg, madmum —— 1,330/us/kg).

Maize holds an important share in the nutrition of the
people in peveral African countries — the dmily per capita
rate ranges from 40 to 300 g. Aflatoxins have been found in
waize in Kenya, Mozambique, Uganda, Swaziland, Ghana and
Higeria.

Thore are aporadic reporta akout identification of afla-
toxins in maize in Buropean countries —- France (marmum level
being 187 J.xg/kg), Yugoslavia (in 1976, in 0% of the examined
samples), In the USSR, in melize samples of 1980-1981 harvesats,
in 3.2% of cane; ai‘latoxj.n‘B“ was found at a concentration
exceeding the MAC (5.0 /Js/ks).

Aflatoxins have been detected in Australia in maize,
and they were the oauée of toxicoses in farm snimals, at con-
centrations reaching 340,1:3/1:5.

Other ceresaal grailn st aflatoxins are
found rather rarc¢ly and in comparatively low concentrationa,
In wheat, aflatoxins have been detected in the USA, at a con-~
centration up ¥vo 9 }slkg), in some Central American countries
(up to 10 pg/kg) in Pakistan (from 5.0 to 240 fg/lcg), in some
Buropean countries (from 5.0 to H-B.O/ug/ks), a;nd also in
Australia (up to 700/ug/kg). The analysis of wheat and some
otioer cersal grains in the USSR, revealed in one sample out
of 169 samples of the 1972 harvest aflatoxin B,‘ at a concen-
tration of 100 ug/kg and in 24 out of 138 saaples of tha 4973
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harvest —— 20-444 ug/kg. In the pouthern areas of the Boviet

Union (Kazakhetan) aflatoxin B, was found in 5 out of 100

1
sauplea of wheat in a concentration ranging froa 5.0 to
L pg/kg.

R1lowe,61is a very valuable food product and in some
Asien countries — the mein asource of food protein and 1ta
per capita dally consumption ranges from {70 to #40 g. IV
phould be likewise noted that 90% of the world rice precduction
comes from countries sttuated in the monsoon zone of Asia. In
natural conditions, however, rice is relatively rarely conta~
ninated with aflatoxina, Thus, less than 2% of rice samples
out of #00 pelected from the trading network in African coun-
tries, the Pnilippines and Thailand contained aflatoxine.

There is informaticn sbout the detection of aflatoxine in rice
in India, Pakistan and Indonesia, Vietnaa and also in Mozambi-
que, Uganda and Nigeria, the highemt estavlished level of rice
contesination with aflatoxins under natural conditdons is 600
S8/ K8,

Borghums 1s widely used as a food product in India
and in some Central American and African countries. Aflatoxins
have been found in sorgbhum in India, in the USA (up to 50 ug/kg),
Guateaala, Uganda and Nigeria (100% of the examined samplea
contained from 30 %o 211 npg/ka.

" Information on aflatoxin centamination of other cereal
grains is scanty. Aflatoxins have been found in barley used
for fodder, in millet and oats.

A favourable substrate for aflatoxin formation are several

species of 0il ocrops — cottonseed, sun~
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flower seed and goybeans., The high level of contamination
of cottonseed contamlnation should be especially high=
lighted, This is where aflatoxins have been detected repeated—
ly 'in the USA, in Central American countries, India, Iran and
such Furopean countries as Greece, the FRG, Denmark, and Sweden,
Thus, the examlnation of the 1964~1967 harvests in the USA
revealed sflatoxin B'I in 6.5-8.8% out of 3,000 cottonseed
sauples and 1in 12,7~21.5% of samplea out of 3,000 ssaples of
mneal prepared of these seed. Examination of samples from dif-
ferent aress of the cotton zobe in the USA in 1969 and 1970
revealed an extremely high level of contamingtion of seed
from some of the lots — up to 200-300, rng/kg. High occurrence
of aflatoxin contamination of conttonseed has been also ob—
served in 1977 in Arizopa snd California — aflatoxins (B,
and B,) were found io all sa‘mples selected in the fisld and
the average level was 38’?Jlsl'k6.

Aflatoxing were found in 88% of samples of copra and
copra meal imported from the USA, at a level of up to 30 ng/kg,
and alpe in 63% pamples of copra imported to Finland,

It is no Eemrthy that the Fhilippines produce more than
50% of world copra and 5)% of the world export of copra and
23% of the export of coconut oil. According to the Institute
of Food and Nutrition, in some studies up to 71% of the samples
of copra contain aflatoxinsg (@aximum concentration wae 513
Pe/kE) ‘ '

Tree nutasa are also comparatively often subject
to aflatoxin contamination, Toxins have been found in RArazi-
1lan nuts, almonds, walnuts, pistachio, filberts, cashew a.nd

in peean nuts, For instance, in 4972 more than 80% of pistachio
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isported in the USA from Iran énd Turkey contained aflatoxina
in volumes exceeding 20 ng/kg. Aflatoxing were found 1n 8
Bamples of filberts lamported from Turkey at a concentration

up o 100 ug/kg. 14% of the sawples of Cslifornian almonds
contalned aflatoxin B1 in low conceantrationsa,

In Yugos.la.via, aflatoxins have been found in 33% of the
gampleg of walnute, and in Tunisia more than 50% of Aleppo
pine nuts contalned aflatoxins at a level ranging from 100
to 2,000 ug/kg.

Aflatoxins ococur but rarely under natural conditions in
freeh vegetables and frult, though 1t has been shown that
a large part of A, flavus strains isclated from them are toxi-
genic. Detection of aflatoxins was reported for molded oranges
and 29 out of 91 samples of frult proceseing products (Juices,
Jam, marmelade) at a level of 30 %o 50 pg/kg.

There were sporadic cases of aflatoxins presence in coffee
and cocobeans and algo in spme spices.

Aflatoxing are found frequently and 1n considerable
ampunts in feeds end their ingredients in many countries. Thus,
in Great Britain from 1966 %o 1978 aflatoxio B, was found in
13.6% of the exsmined eaamplee of feeds. In Poland, 12.7% of
the samples of combined feeds contained aflatoxins (4.2% 1in
a concentration exceeding 100 pg/kg); in the FRG aflatoxins
have been found in 46 out of 165 samples of combined feeds
at concentrations ranging from 7 to 300 ug/kg. In Brazil,

25% of samples examined over the period from 1971 to 1979
contained aflatoxins in quantities exceeding 30 pa/kg (maxicum
being 7,670 pg/XE).
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In Paklgtan, 18.5% of the examined samples of faeds were
sontaminated with aflatoxins., In Austrelia (Queensland) from
1971 to 1980 355 samples of feeds were examined and aflatoxina
were found in 68 at a concentratlon in excess of 50 pg/kg.

In tone USiA (Florida) in 1977 in connection with toxicoseas
of plge 2,800 samples of feeds and fodder malze were examined,
More than 50% of them contalned aflatoxina in the amount of
200 pg/kg. In 1978 11% of 1, 131. samples contained aflatoxins
at a concentration more than 400.).15/1:3, while 2,3% ~~ higher
than 2,000 pg/ks.

Special wention should be made of the possibility of af-
l;toxingoc.currenoeinproduot-s cof animal
origin - in milk, in tissues and organs of aniumals
feeding on fodder contaminated witn aflatoxins at high
concentrationa.

In cows, sheep and goats which were given contaminated
-8 highly toxic metabolite of aflatoxin
B, wae found in their milk., According to publighed findings,
cows feeding on fodder contaminated with aflatoxin B,,, excrete
it with milk at a rate of C.35 %o 2-3%, Aflatoxin ll., has been
found beth im liquid and powdered wmilk and in dairy produocts.

feeds, aflatoxin K

Results of soae studlies have been summed up in Table 1,

Ao extrsgely high level of aflatoxin (up to 250 ug/1)
has been fosnd in 50% of samplea of cow milk taken in Iranian
villages in 1973 and 1974, The same study found aflatoxin I1 '
in milk samples taken from lerge farms but in 10 semples at
an asmount of B8-10 ng/l.

Aflatoxins have been found in cheeses from the FRG,
France and Switzerland (0.1-0.6’1:5/1:5) and Greece (up to
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30 pg/kg).
It 1s ilawportant to stress that pasterization and dehydra-
tion of milk do not materially affect the content of aflatoxin
l1. During the production of cheese from contamipnated milk SO0%

6f aflatoxin M, is being found in the curds, When t :.tter is

1
made, 1U% of aflutoxin M, passes to swest cream, 75% reaains
in skimmed wilk,

It has been experimentally ghown that aflatoxine may
develop in dlfferent organs and tissues of pigs and cattle,
in poultry meat and eggs, in fish given a sufficliently high
content of aflatoxins in the feeds. A case hus been described
when aflatoxin B,‘ was found in muscle tissue, kidneys and
iiver of raindeer (at & concentration from 0.1 to 0.4 yg/kg)
and in the liver and the auscle tissue of pigeons (64,2 and
0,03 ug/kg), which found thelr feed in the fielda where con-
taminated malze was found,

It ie not without interest that under laboratory condi-
tions the development of aflatoxins at a high concentration
i» poesible in wany products infeoted with toxigenio strains
== 1n grapes, peaches, apples, tomato and pineapple Juices,
in butter, lard and wsat,

aflatoxin-associated occupatiopal health hazard

Considerable attentlon has been givean in recent years to
sffoct of aflatoxin on man at work, This concerns the person~
nel engaged in the haendling of grain, feeds, peanuts, peanut
meal contaminated with aflatoxins, i.e. in those types of work
whore there is the posslbility of inhaling or logesting dust
contamina .ed with aflatoxins,
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Studies in the USA bhave shown that aflastoxin B,1 conoent~
ration in air dust may achieve 430 'ps/kg at places of storing
and processing such graln products as oats, wheat, barley
and malze, I%¥ has beer also shown that the toxin concentra—
tion 1s higher in particles with a smaller dieweter. Thus,
in particles‘or lesa than ?Jun plze aflutoxin concentration
sxcesded 1,000 yg/kg. I% was shown that under laboratory
oonditions when contaminated maize was grounded (the aflatoxin
content being 2.25 /u.g/kg), aflatoxin concentration im the alr
dust in the premises exceeded its content in grals and reached
2u56-4456 JE/Kge

The average content of aflatoxin in a samples of dust
formed during the comveying of grain from hoppers to a ocar-
riage or vice versa was 138 pg/kg.

A report from Czechoslovekia stated that 65% of toxi-
genous strains of Aspergillil was 1sclated from sauples of
alr snd settled dust in premises where imported products —-

peenuts, coconute filberts, etc,were packed,

Ochratoxins; sources and spread
Ochratoxins, primarily ochratoxin 4, sre mycotoxins with

nephrotoxin aétion similar to aflatoxins by toneir toxicity.
Ochratoxin A are produced by many species of Aspergilii,
priwarily A. ochraceus, aa well as some penicilli, more often
-'P viridicatum, The beet toxin formation temperature for
appergilli is within 20-30%C range, whereas penicilli are
capable to produce ochratoxin at 7.5-10°C,

Detection of ochratoxin A {n food and feeds was also

4 reported from. a number of Huropean countries - Great Aritain,
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Denmark, Sweden, France, Hungary, Poland, the GOR, Cgzechoslovaria,
Yugoslavia and also in Cenada and the USA,

Ogccurrence of ochratoxin A in food products variles from
1 %o 18.8% whereas the average contamination level - from 5 to
360 pg/kg. Ochratoxin A concentration in fesde reached 27,500
BE/kg. In Denmark, in aress with a high incidence of nephro-
pathy' in pigs up to 58% of barley contained ochratoxin, 9% at%
an smount reaching 2,000 ug/kg (Table 2).

In addition to the data in Table 2 one should note that
in the GIR the gnalysis of 99 pamples of food products with
obvious signe of spoil, ochratoxin A was found in 2 samples of
malze and in 2 somples of coffee {up to 90}xg/kg). In Great
Britain, the flour golng into retail sale was proved to con-
teain ochratoxin 'A.at & concentration ranging from 6 to 250
g/kg in pamples with altered organoleptic properties and at a
level of 10 nug/kg ~- in unaltered flour,

Cehratoxing may accumulate in animal tissue — 1in kidneys,
liver and in muscle tissue of pigs and poultry and 1t msy also
be sxcreted with milk, In Penmark, the study of kidneys in
nephropatic pigs selected at slaughter houses has shown that
35% of them containod ochratoxin A at a level of 2 to 68 ug/kg.
In Sweden 25 of nephropathic pigs have shown the presence of
ochratoxin in their kidneys at a concentration froam 2 to
104 ug/kg.

Patulins sources gnd spread

Patulin is produced by dlfferent species of Penielllium, ‘
Aspergillus and also Byscochlamys nivea. By the nature of toxe

action it belongs to neurotropic toxins and possesses carcinos
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genio and teratogenic properties.

Fatulin producents affeot primarily fruit and scme vege-
tebles. Patulin has been found in spples, poars, apricots,
peaaches, mazzard-cnerry, grapes, bananwes, raspberry, tomatoces
a.nd'some fruwt juices, Iu a réport by Reige, patulin was found
in some bskery products at a concentration amounting to 200
pe/eE. '

Apples are contamingted more frequently than other frulte.
According to dlfferent sources, patulin content in applies
varies from 20 to 17.700/ug/k5. In the FRG and Canada patulin
has been found in 50% of the studied apples, in some ceses
ite concentration reached 48,000 /ug/kg.

Patulin was found in apple juice in the USA, Canada, the
FRG, the GDR, Finlsnd, France (Table 3). The coatent of patu~
lin in other types of julce -~ pesr, quince and grapesin dif-
ferent studles was found to vary from 30 %o 4,500/.15&3.

It was ehown that cytrus frults and some vegetables poe—
sess natural resistance to infestation with patulin's produ-—
cents., These, specifically, includs potato, onions, radishes,
eggplant, colliflower, pumpkin and hosrse radish,

Different represeniatives of the wide spread genus
Pusarium are producents of mycotoxring and they include tricho-
thecenemycotoxing and zaaralenons,

Trichothecenemmycotoxing comprise a group of coapounds
incorporating more than 40 metabolites of different species
of Fugarium, GCephalosporium, s.d Myrotheciua, This group con~
tains as patural conteminants of food products and feeds the
following wmein mycotoxiunss T-2 toxin, desoxinivalenol (vomitoxin},
nivalenol, and diacetoxiaskirpencl,
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The main information on the spread of trichotbecene ayco—
toﬁ.na‘u.nder natucal copnditions is summed up in Table 4 which
shows that tricbothecene mycotoxine are found particularly
often in maize, barley and wheat,

Besides isclation of fungi producenta from peanuts, foddar
grain and different formuler feeds was reported for tricho-
tbecens mycotoxins in Japan, Korea, India, the USA, the USSR,

Eweden, and Hungary.

Zearalenones acurces and spread

Zeuralenone le a metabolite of F aminesrum, ¥, tricincw
Jmua, ¥, aoniliforwe and ¥, oxyeporum. The best teaperature for
its fomaation is 12-14°C, Under laboratory conditions the toxi-
genic straipns of Fusarium produce a range of derivatives of
searalenone but only zearalenons occurs as a natural contami-
nant of food products and feeds,

Zsaralenone possesses a strong aatrogenlc and tYerato-
genic action and is a serious problem for lifestock husbandry
in nany countries while its ability to sccumulate in tisswes
of farm snimale renders it a mycotoxin which is potentially
dangarous for man's health,

Under patural conditions rearalemone occura primarily as
a contamipant of grain producte. It has been found in consider—
sble oon'oentrationa in malze, barley, wheat and also in oats,
sorghum, different feeds, in walnuts in the USA, Canada, Aust-
ralia, Japan, South Africa ¢ d in many Buropean coumtries,

It should be stressed that fungl of the F, graainearum
gsuug frequently affect maise in the fisld and are the cause
¢f the rot of cobs and stook, Thus, maize contamination of
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Level of contamination with trichothecene mycotoxins of feeds
and food of vegetative origin in soms countries (different
literatura sources)

Mycotoxin Country Product Qontamina tion
’. level (Ps/ks)
T-2 toxin UBA Msize 2.0
Yugoslavia Maize : up to 5.0
India Maize 4,0
France Maize 0,02
Canada Barley . 25.0
India Saflor 0.5
Sorghum -
USA Combined feed 0.076
Desoxinivalsnol USA - Malze 0.5-10.74 1.8
(vwaitoxin) Ganada Malze . 0.47-0.89; 7.9
Wheat 0,1-0,6
Barley . 0,280,481
Oats " 0,08-0.11
Bouth Maixe 0.25-%,0; 2.5-7.4
Africe .
Austria Mal ze 1.3% 7.9
France Maize ¢.6
Japan Barley up tq 40.4; 7.3
wheat up to 4,7
FRG Cate 3.03 15.0
Discefoxiskir— FRG Malze 31.5
penol India Maize up to 18,0
Salfor 1.0 '
usi Combined feed 0.5
Nivalensl Pranos Maize A,28
Japan Barley up to 36.9

Theat . up to 7.8
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zea.ralenoné may occur both in the fleld and in storage.

in the TUSA, for instance, examination of maize contami~
- nated with zearalenone showed that in 1967-196€9 from 1 to 2%
of sumples of the malze studied contained zearalenone, In
'1972. 1?% of the pamples pmved to be contaminated and in 1973
p to Lk of malze contained zesralenone at a concentration
ranging from 0.4 to 5,0 l,1.:@;/1‘:4;.

There are reporta about detecting in malze and oats,
alongside with zearslenone (at a concentration of 25 and
135 ng/kg), zearalencl in smounts reaching A.Ojag/kg. It should
be stressed that the estrogene activity of zearaleno]l is from
3 to 4 times higher the activity of zeralenons.

Table 5 aliows levela of feed contemination with zeara~
lenone which was the cause of a hyperestrogene syndrome in
pigs in the USA,

Cases of hypersstrogenism in pigs caused by malze cone
taminated wlth zearalenone has been registered in 1963, 1968,
1969, 1972 and 1974, Thus, in 1972 more than 50% of maize
sawmples proved to be infected with a zearalenone producent —
Pugarium grawinearum, 42% of samples contained zearalenone in
smounts ranging from 0,7 to 37.5)15/1(5. Approximately 3% of
the samples of the 1976 harvest contained vearalenone in con-
centrations ranging from 0,043 to 10,0Jug/ks. According to in~
:tor'maci-on for 1982 70.7% of pamples of feeds in Yugoslavia
contained zearalenome in amounts from 0.2 to 20.0 ug/kg. This
inoludes 83,3% of the stud! 4 pemples of malze (88.3% of samp~
les of combined feed for pigs and 100% of the exemined samples
of baiancod fodder for cattle.
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Table 5

Zearalenone contamination level in feeds which
caused hypereatrogena' effect in pigs in some
states of the USA (5)

Contamination
Poed State lavel (Jue,'/kg)
Maize grain linnesota 0.1=0.15
Dry rations of sows Vancoover 0.15
Rations for piglings Yancoover 0.066
Pry rations of sows Yancoover 0.15
0.25
Malze grain Yancoover 0.20
Rations during
lactation Vancoover 1.00
Rations during
pregnancy Yancoover 0.5
Minnescta 2.5=5.5
Sezame o0il Minnesota 1.5
Mealze grain Chio 0.12
Uixed fodder malze Ohio 0.12
Maize grain ¥innesota 6.5

Mixed feed in brickets Minnegota B.Q
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Table &

Level of contamination of feeds with mycotoxins produced
microscopic fungl of the Fusariux genus end the symptoms

tha toxicosis cauged by them in animals (15)

Detected mycotoxin Contemina- Sywptoas of
tion layel vPe of feed 1o ication
(Jus/kg)
Diacetoxyekirpenol 500 Balanced fodder Intestinal haemor-
380 ~f rhages in pigs
Desoxynivalenol, 1800 Magize grain Feed refussl in
zesralenone 250 pigs
Depoxynivelencl, 1000 Maize grain Feed refueal in
zearalenone 175 pigs
Deso valengl, 100 Maize grain Feed refuesl in
Zegralendine 1750 pigs
Degoxyniva lenol, 40-60 Balanced fodder Feed refusal and
zearalencne 3600 in brickets stool with blood
in pigs
T-2 toxin, 76 Balanced Stool with blood
searalenone 700 fodder in neat cattle
Deso valenol, 1000 Mixed feed Vomiting in dogs
rearalenone 500
Desc valenol, 1000 Balanced fodder Feed refusal in
zeéaraienone traces pigs
Zearalenone 6400 Maize grain F:od refusal in
pigs
Zearalenone 1500 Bezame meal Diarrhea in
turkeys
T-2 toxdn 300 Balanced fodder Vomiting and diar-
rhea in pigs
Zearalenone, 210 Bricketed food Death of dogs
desoxynivalenocl 70
Zearalenons 250 Bricketed food Feed refusal, de~
crease in lacte~
. tion of cows
Zoaralenone 500 Bricketed food (asterenteritis .
sud haemorragles
in rabbits
Zoaralazione, 10 Malze grain Slow growth
denoxynivalenol 1000 in cattle
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The study of cases of fusariotoxicosis in pigs and milch-
ing cows in Hungary, zearalenom? wag found in feeds and maize
at concentrationsa reaching 80,0 Pg/kg. In France, in one of
the astudies conducted in 1974, the content of zearalenone
reached 170 hg/kg in 85% of ssmples of malze,

Zearalenone has been also found in maize in India {up to
16.0-y3/k3), and also in South Africa at concentrations reach-
ing 12.8 yg/kg.

Thare are reporta about detection of zearalenmone in 11%
of samples of heeverages, porrage and beer of local production
in Bwaziland at concentrations from 8.0 to 53.0Jng/kg and
also in 12% of samples out of 140 samples of beer in legoto ,
at concentrations from 0.3 to 2.0 ug/l.

It shiould be borme in mind that one and the same food
products and feeds may contain several mycotoxins produced
by microscopic fungl of the Fusarlum genus. Mirocha st al,
(1980) showsd that the feeds which caused alimentary toxicoses
in animals of ten contained both trichothecene aycotoxins and
zearslenone (Table 6).

In conclusion of thie part we should note that some
gearalenone derivatives are now used as growth atimulants for

fara animals,

Conclusion

This lecture has taken up very vast n.ai;'erinl on mycoto-
xipd as natural contaminents of food productes and feeds. The
fnformation given here shows convincingly that mycotoxins
are ubiquitous, Indeed, mycotoxins are found in aost count-
ries in all continents (Table 7). It should be alec.borne in
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aind ¥bat mycotoxin aay contaminate all aaln foodstuffls
(Table 8), It 18 aleo important that intensive tTade ameng
countries and continenta facilltates greatly the sprsad of
mycotoxins and mycotoxicoses. There are zll grounds to believe
that the problem of mycotoxins 18 a global one and involves
interests of all couniries,
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Table 7
Geography of ayocotoxin occurrence in the world

Continent Countries where mycotoxins have been found as
natural contaminants of food and feeds

RBurope Augtrie, Bulgaria, Great Britaln, Hung 2 GDR,
Greece, Dennar eland ain, Italy, Rorwsy,
Poland, Portug USE?, and, El:'anoe, FRG,
Bzechoslovak:l.a, éwlt;zerland. Sweden, I'ugosla'ria.

Asia Bangladesh, Burma, Vietnam, Indias, Indoneaia
Iraq, Iran, Pakistan, ™atland, Tirkey, the Philip-
pinen, 8ri Lanka, Jgpan,

Africa Angp la, Upper Volta, Gavon, Gambia, Ghena, Benin,
Teypt, Zembia, Lesoto, Mall, dalavl, Bt. Mauriciis,
Madagascar, Mozambique, Niger, 158 erio.i Eenya,
ay

Swazllend, Senegal, Budan, Togo, iganda,
8AR,
America Argentina, PBrazil, Guatemala, Oanada, Columbia,

Mexica, Nicaragua, Ba.lvad.or, 8A,
Australia

Table 8
Food and feed contaminated with mycotoxins under
natural conditions

Group of

products Type of products

Cereal grains MNalze, wheat, barley, oats, rye, rlce, sorghum,
milla\t; bread and bakery products,

01l-bearing Peanuts and products of processing (meal, oil,

crops cake), cotton aeed and groducts of processing
(oil, meal, cake), sunflower, soya, copra,
pezsome,

Kuts Pistachio, brazil nuts, filberts, almonds,
cashew, pecan, walnuts, Aleppc plne nuts,
chestnuta,

Legunes Beans, peas, ef{c., coffev and cocoa beans,

Truite, Apples, pears, apricots, besches, bananas

berrieu zarad cherry, raspberry, oranges, figs, e%c.,dry
fruit, sea buckthorn.

Vegetablens Tomatoes, red pepper.

Livestook loat internal organs of farm animals, milk and

products Eroducts, meat and eggs of poultry, fish
and other marine producta.

Beverages - Beer, wine, fruit eu:.d. vegotable Jjuices, paste

%8 ja, ‘marmelade, 8to. | o J » Paste,

Fepds of farm Combined feeds, hay, straw, eic,
sfoang ead”
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