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Introduction 

Mycotoxlns are natural contajuln&nts of food products and 

feeds. It has becose absolutely clear, since the d.iseovery of 

aflatoxins, that under natural eond.itiona it is not only pea-

nuts but many other vegetable substrates are a favourable media 

for the growth ut ILtoroscopic fungi and the d.e'r.lopmeat of af-

latoxins. There is convincing proof about the possibility of 

tranitting aflatoxins to fara azzinals tissues provided there 

is a high aflatoxin content in feeds. 

The proof of the real hazard of eflatorilLs for nan's health 

and of their broad, almost ubiquitous occurrence, has greatly 

facilit&t.d the current progress in mycotoxioology. Is has Is': 

to the discovery of a large number of laycotoxins, some of icI. 

like aflatoxins, are natural contaadnanta of food products and 

feeds. fliese include ochratoxins, patulin, zoar.lenone, triclao-. 

thecenes and sow other sycotoxina. 

Contamination of food products and feeds presents not only 

direct hazard for san's health but it 13 the cause of a con-

aiderable econosic damage Such is determined, primarily by 

direct loss of food pxo&ucts and feeds; secondly, by the death, 

a drop in might gain and in the repro duotion capacity or farm 

an increase in their suecaptibility to infection di-

aeaaes t.J.rdly, the expenses involved in the development of a 

system of surveillance of the contamination of food pruducts 
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and feeds with mycotoxins; fourth].)-, the expenses involved 

in undertaking decontamination of affected raw isaterial for 

ma!e production of food and feeds. 

This lecture summarizes the information about the fre-

quency of occurrenoe and the levels of contamination of food 

products and foods by u'cotoxins under natural conditions. 

A.flatoxina are produced by various strains of only two 

species of Aspergilli, Asporgillue f].avua and A. paraeitio, 

which are wide spread in the world. According to various in-

formation from 20 to 98% of A. flavue strains isolated from 

different sources are capable of producing aflatoxins. It is 

likewise noteworthy that toxigenous fungi can affect vegetable 

substrates not only during their storage, growth, harvesting, 

transportation and processing. 

Under natural conditions a.tlatoxina occur most frequently 

and abundantly in peanuts, maize and in cotton seed. 

P • a n u t a. Approximately 70% of the world output of 

peanuts is produced in Aftrican and Asian countries whose po-

pulation regatd peanuts as the main source of food protein and 

oil. 

India accounts for one third of the world output of peanuts 

and from 10 to 0% of peanut a awapie a and 82% of peanut cake 

ama lyud in 1965-1967  oontained a! latoxins in oonsiderable que.n-

tities (in some peanut cake samples it was as high as 25,000 

Reports are available about the high frequency and high 

level of oontp.Ir.htion of peanuts with aflatoxins in Thailand 

(40 of samples, average level of aflatoxins exceeded 1000 

ug/kg, the highest was 12,300 ,ig/kg), Taiwan and Indonesia. . 
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All samples of peanut butter in the Philippines which were stu-

died from 1967 to 1969  contained aflatoxina at a concentration 

of 155  pg/kg. 

Aflatoxin has been found in considerable amounts in peanute 

African countries - in Nigeria (up to 1,700 .ug/kg) Sudan, 

S.negsl, Mo zanbique and Swaziland. Thus, in Sudan (where peanut 

production yields 20% of the national income) aflatoxins have 

been found. in 41% of peanut samples, and in t of the samples 

it an amount exceeding 10,000 pg/kg. 

In the United States where close to 2 million tons of pea-

nuts is produced1  primarily for food, the frequency of find-

ing aflatoxina in peanuts in different zones ranges from 0.9 

to 6.2% (concentration is higher than 25jgJkg). 

In hrazil, in some years at latoxin was found in peanuts 

at a level of 10-15 thousand ug/kg. 

In Groat &'itain in 1968-1974  at latoxina were found at an 

amount of more than 5 ,ng/kg in 22% of peanut samples imported 

from Indonesia, in 45% of samples imported 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 samples. In this, 96.7% of samples of peanut meal con- 

tained aflaooxin Bi,  out of these one hal.f - at an amount rang-

ing from 100 to 500 pg/kg, and 5% - contained more than 1000 

jag/kg. 

86.5% of peanut products imported in Denmark (1979) were 

ontinted with atlatoxins. In Norway, all samples of import.. 

ed peanut studied in 1968-93  also contained a.flatoxins. 

In Yigoslavia (1982) atlatoxins were found in 20% of peanut 

samples, and in the G1 (1981) in 39 out of 40  Samples (the nazi-
nun level being 1600 ug/kg) of peanut and in 13 out of 20 samdles 
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of products of peanut processing. 

In Australia (1982 data) aflatoxins were found in peanuts 

at concentrations of up to 3300pg/kg. In the atate of uina-. 

land (principal peanut proder) in 1976 15% of peanut harvest 

was contawj.nuted with aflatoxins and in 1977 - 50% of the 

harvest. 

The high level of peanut contamination with aflatoxins is 
one of the main causes of reducing its export by peanut produc-

ing countrice (India, Gambia, Nigeria 1  Senegal, &Ldafl). A major 
pert of peanut imports (70%) falls to the share of European 

countries. In recent years, howover, several countries, inolud.w 

ing the Netherlands, Denmark, 1rance the PRG and Italy have 

considerably reduced their import of peanut cake. Beginning 

with 1970  Denmark completely diacozitintied this import. 

IL a I z e. On the world level maize is one of the main 

cereal crops. By volume of maize production the USA ranks 

first among maize 	producaro - more than 40%. Studies in 

the USA bogtzmir3 with 1964, found aflatoxixie in maize at dif-

ferent levels, usually in eamples from southern parts of the 

country. An analysis of more than 1,500 samples of the 1964-

1967 harvests showed the presence of a.flatoxins in 2.0-3.0% of 

the somplee at levels of 3-37 	In South east etatee up 

to 30% of maize samples from 1967  to  1970  contained eflatoxine 

at an average concentration of 66,0 ,ug/kg.The ntrgar drought 

in that region in 1977 was the cause of a high level of afla-

toxin contamination in maize. Thus, according to findings 

published in 1981-1982,  62.5% of maize samples of the 1977 

harvest in Alabama contained aflatoxina at a level exceeding 

20 1ug/kg. The economic losses aaocited with maize contanii-

nation 1ti aflatoxino in the 1977 harvest ran into 2 million 
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dollars. In North Carolina 78% of aaize sample s of the same  

he.rvest contained aflatoxins Ojayimum concentration was 3600 

jig/kg). The reau].tLn€ econonic 1QBOOB were 31.8 million. US 

dollars, including 16 million as a reault of the inposaibil.it7 

of uning a part of the uia.jzo harvest with an extrawei' high lava 

of aflatoin contenination. The high contemination of maaize with 

aflatoxine in 977 has been noted in a nwnber of otaer etateam 

in Virginia 43% of the eaxaples in Georgia - approxlmaateliy 90%. 

On the wiole, in 7 aouth-eaat statea of the LISA (Alabana, 

Florida, Georgia 0  Mieaiasippi, North and 8uth Carolina and Vir-

ginia) in 1977 56% of the aaize harveet (111.4 million buahe].e) 

contained aflatoxina at a concentration exceeding the naxiwun 

alloweble concentrationa established in the USA (20jig/k). AZ is-

toxin concentration in 26% of naise aanpiee exceeded. 100 jug/kg. 

It is not without interest to compare the data on maize oontia-

aication in the saise period in different regiona of the country. 

Unlike ttk-yasV itatea, the analysis of 30-90% of the naize 

haryeat in 1977 in 8 etatea of the Mid-West in the USA revealed 

the presence of aflatoxins but in 6 asmsplea. 

It ehould be .ephaaized that in several canes high frequency 

of maize containation in the South-East stateS has been •tab-

liè.d directly in the field. Maize oontItnation with aflato-

xina in the field is sally attributed to drought and early peat 

damage to grain. 

LZlatoxlna are found in considerable concentrationa in 

maize in South-East WAn eountrie. In India, where Qonta-

slated seize was the cause of acute h.patitie with a high 

Lo 
rate of sortaitty the concenation of aflatoxins in some of 

the easplee was 12500JIJk. In Thailand (1967- t969) 35% of 
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maize samples contained aulatoxin B 1  400 .ugfkg  on average. 

In the Philippines, wlre the average daily maize con-

euuaptlon is 65.9 g per capita, according to the Institute of 

Food and Nutrition up to 94% of maize samples contained afla-

toxins (average level being 77j.ig/kg, makitnum - 1030,09fkg). 

Maize holds an important share in the nutrition of the 

people in several African countries - the daily per capita 

rate ranges from 40 to 300 g. iflatokins have been found in 

maize in Kenya, Mozambique, Uganda, Swaziland, Ohana and 

Iligeria. 

There are sporadic reports about  identification of afla-

toxi 58 in maize in &i.ropeon coLuit.riee -- France (maximum level 

being 187 jig/kg), Iugoslavla (in 1976, in 10% of the ewined 

samples). In the USE, in me.ize samples of 1980-1981 harvests, 

in 3.2% of oases aflatoxin B 1  was fr.u.nd at a concentration 

•zceeding the MAC (5.0ug/kg). 

Aflatoxins have been detected in Australia in maize, 

and they were the cause of tokicoses in farm animals, at con-

centratione reaching 340,ug/kg. 

Other cereal grainsaflatoxinsare 

found rather rarely and in comparatively low concentrations. 

In wheat, aflatoxine have been detected in the USA, at a con-

centration up to 9 &g/kg), in some Central American countries 

(up to 10 jig/kg) in Pakistan (from 5.0 to 240 pg/kg), in some 

u.ropeaa countries (from 5.0 to 48.0/i€/k& 1  and also in 

Australia (up to 700 , ig/k. The analysis of wheat and some 

other cereal grains in LhO US(, revealed in one sample out 

of 169 samples of the 1972 harvest aflatoxin B1  at a concen- 

tration o 100 jig/kg and in 24 out of 138 semplee of the 1973 



haryuL - 20-444 jig/kg. Lu the authern areas of the Soviet 

Union (Kaaakhetan) aflatod.n B 1  was found in 5 out of 100 

eanples of wheat in a concentration ranging from 5.0 to 

1) 

R I a e ii a very valuable food product and in some 

Asian countries - the main source of food protein and Its 

per capita daily consumption ran€ea from 70 to 440 g. II, 

should be likewise noted that 90% of the world rice production 

comes from countries situated in the monsoon zone of Asia. In 

natural condItion. 1  however, rice is relatively rarely Conta-

ainated with aflatoxina. Thus, less than 2% of rice samples 

out of 400 selected from the trading network in African coon-

tries, the HilIppines and Thailand contained aflatoxins. 

There is information about the detection of aflatoxins in LieS 

in India, Pakistan and Indonesia, Vietnam and also in Mo asahi-

ue, Uganda and Nigeria, the highest established level of rice 

contItion with a.flatoxics under natural condW.on is 600 

jzgjkg. 

5 0 F g h u a is widely used as a food product In India 

and in some Central American and African countries. A.flatoains 

have been found in sorghum in India, in the USA (up to 50 ug/kg), 

Guatemala, Uganda and Nigeria (100% of the examined sanple 

contained from 30 to 211 jgJkg. 

Information on afiatoxin contamination of other cereal 

grains is scanty. Afiatoxins have been found i-a barley used 

for fodder 1  in millet end oats. 

A favourable substrate for aflatoxin formation are eevetraj 

, species, of oil crops —cottonseed, sun- 
'.4 
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flower seed and soybeane. The high level of contamination 

of cottonseed contamination should be especially high- 

iited. This is where aflatoxina have been detected repested-

ly in the USA, in Central American countries, India, Iran and 

such Eropean countries as &reoce, the F1G, Densark 1  and Sweden. 

Thus, the examination of the 1964-1967 harvests in the USA 

revealed eflatoxin B An 6.5-8.6&  out of 3,000 cottonseed 

samples and in 12.7-21.% of samples out of 3 1 000 samples of 

meal prepared of these seed. Examination of samples from dif-

ferent areas of the cotton zone in the USA in 1969 and 1970 

revealed an extrecasly high level of contamination of seed 

from some of the iota - up to 0-300, ugjkg. High occurrence 

of aflatoxin contamination of conttonseed has been also ob-

served in 1977  in Arizona and California - aflatoxine 

and 	were found in all samples selected in the field and 

the average level was 387 ,pg/kg. 

Afiatoxins were found in 88% of aempies of copra and 

copra seal imported from the USA, at a level of up to 30 Alkg ,  

and also in 63 samples of copra imported to Finland. 

It is no teworthy that the }hillppines produce more than 

50% of world copra and 53% of the world export of copra and 

23% of the export of Coconut oil. According to the Institute 

of Food and Nutrition, in some atudies up to 71% of theeamples 

of cora coitain aflatozins (maximum concentration was 513 

T r S e ii ii t s are also comparatively often subject 

to aflutoxin contamination. l'oxina have been found in Brazil-

Ilan nuts, almonds, walnuts, pistachio, filberts, cashew and 

in psean nutS. For inst!3nce, in 1972 more than 801- of pistac.hio 
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imported in the USA from Iran and Thrkey contained aflatoxine 

in volumes exceeding 20g/kg. Aflatoxine were found In S 

samples of filberts inported from Turkey at a concentration 

up tz iOQ ug/kg. -Ik% of the eanpies of Californ.tan amends 

contained aflaoxIn B 1  in low concentrations. 

In Iugoslavla, aflatoxinja have been found in 33% of the 

samples of waLnuts, and in Tunisia more than 50% of Aleppo 

pine nuts contained a.flatoxjno at a level ranging from 100 

to 2,000 J.ig/kg. 

Aflatoxins occur but rarely under natural conditions in 

fresh vegetablea and fruit, though it has been shown that 

a large part of A 4  flavus strainu isolated from them are toxi-

genic. Ietection of aflatoxine was reported for molded oranges 

and 29 out of 91 aanplea of fruit processing products (uice, 

jam, marselade) at a level of 30 to 50 gfkg. 

There were sporadic cases of aflatoxins presence in coffee 

and c000beafls and also in some spices. 

Aflatoxins are found frequently and in considerable 

amounts in feeds and their ingredients in many countries. rhus, 

in Great Britain from 1966 to 1978 aflatoxin B 1  was found in 

13. 6% of the examined Samples of feeds. In Poland, 12.7% of 

the Samples Of Combined feeds contained aflatoxins (4.2% in 

a concentration exceeding 100 jig/kg); in the FRG a.flatoxins 

have been found in 46 out of 165 samples of combined feeds 

at concentrations ranging froa 7 to 300 zg/kg. In Brazil, 
25% of samples exasined over the period from 1971 to 1979 
contained aflntoxinn in quantities exceeding 30 jig/kg (maximum 

being 7&0 jig/kg). 
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In Pakistan, 18.5% of the examined samples of feeds were 

contaminated with aflatoxins. In Australia (ueenmland) from 

1971 to 1980 355 samples of feeds were examined and allatoxin* 

were found. in 68 at a coneentration in excess of 50ng/kg. 

In toe USA (Florida) in 1977 in connection with toxjcosa 

of pigs 2,800 samples of feeds and fodder maize were examined. 

More than 50% of them contained ailatoxins in the amount of 

400 jig/kg. In 1978 11% of 1031 samples contained aflatoxine 

at a concentration more than 1400 ig/kg, while 2.3% - higher 

than 2,000 pg/kg. 

Special montion should be made of the possibility of af-

latoxine occurrence in p r 0 d U 0 t• 8 0 f a a i a a 1 

o r i g i a - in milk, in tissues and organs of aniaale 

feeding 	on fodder contaminatod wita aflatoxins at high 

eoncentrations. 

In cows, sheep and goats iich were given contaminated 

feeds, aflatoxin 9 - a highly toxiC aetabolite of aflatoxin 

B 1  was found in their milk. Acconting to publiehed findings, 

cows feeding on fodder contaminated, with aflatoxin B 1 , excrete 

it with milk at a rate of 0.35 to 2-3%.  Aflatoxin M 1  has been  

found both in liquid and powdered milk and in dairy products. 

Rsulta of socn studies have been sunned up in Thble 1. 

An extremely high level of af].atoxin (up to 250g/1) 

has been fond in 50% of samples of cow Silk taken in Iranian 

villagee in 1973  and  1974. rha same Study foui aflatoxin M 1  

in milk samples taken from large farmz but in 10 samples at 

an amount of 8-10 ugh. 

Aflatozina have been found in cheeses from the JG, 

Franc, and Swi t zen and (0.1-0.6 ug/kg) and Greece (up to 
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30ig/kg). 

It is important to atresa that paaterization and dehydra-

tion of milk do not materially affect the content of aflatoxia 

M 1 . During the production of cheane from contaminated milk 0% 

of aflatoxin M is being found in the curcth. When i Ltt5r 18 

asde, 10.a of aflatoxixi U 1  paesee to 5we13t cream, 7 remains 

in skimmed milk. 

It has besu experimentally ahown that aflatoxins may 

dv•1op in different organs and tissues of pigs and cattle, 

in poultry meat and eggs, in fish given a sufficiently high 

content of aflatoxLns in the feuds. A case has been described 

when aflatoxin B 1  was found in muscle tibBue, kidneys and 

livsr of raindeer (at a concentration from 0.1 to 0.4ig/kg) 

and in the liver and the muscle tissue of pigeons (64.2 and 

0.03 )ig/kg), which found their feed in the fields where con-

taminated maize was found. 

It is not without interest that under laboratory eond.i-

tions the development of a.flatoxine at a high concentration 

is poemible in many products inleotod wLth toxigenio strains 

-- in grapes, peaches, apples, tomato and pineapple juices, 

in butter, lard and meat. 

£flatoxin-psaoci at ad occptt1oaal health hazard 

Considerable attention has been given in recent years to 

•Zfect of &flatoxin on man at work. This concerns the person-. 

mel engaged in the handling of grain, feeds, peanuts, peanut 

•eal contaminated with aflatoxins, is, in those types of work 

where there is the posgl.bilitl of inhaling or ingesting dust 

to  Contamica,ed vith &flatoxins, 
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tudie1 in the USA have shown that afiatoxin B concent-

ration in air dust may achieve 130 ug/kg at places of storing 

and processing such grain products as oats, wheat 1  barley 
and maize. It has been also shoai that the toxin concentra-

tion to higher in particles with a siaa1.ler di.auete1. Thus, 

in particles of lese than 7pia size afiatoxin concentration 

exceeded 1 1 000 yglkg. It was shown that under latoratory 

conditions when contaminated maize was grounded (the af1fttOXiU 

content being 2.25 ,ug/kg), aflatoxixi concentraticA in the air 

duet in the premises exceeded its content in grain and reached 

2.56-4 .56 1p9lk5. 

The average content of aflatoxin in a. samples of duet 

formed during the conveying of grain from hoppers to a car-

iage or vice versa was 138 ,g/kg. 

A report from Czechoslovakia stated that 65 of toxL-

gunous strains of Aeperglli was isolated from samples of 

air and aøtt led dust in premisee where imported products - 

p.enut., coconuts filberts, eto.were packed. 

OchratoAnal  o urces and aead 

Ochratoxina, primarily ochratoxin A, are mycotoxine with 

nephrotoxin ation similar to aflatoxina by tseir toxicity. 

Ocbratoxin A are produced by many species of Aa2ergil)4 

primarily A. ochracep, as well as some peni cil lL . more oft•u 

- P. viridicatuca. The beet toxin formation temperature for 

aspergilli is within 20-30 00 range, whereas penillt are 

capable to produce ocbratoxin at 7.5-10 00 
Detection of ochratoxin A in food and feede was also 

, reported from a nuaber of Fàiropean countries - ( hreat Sritain, 

1-7 
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Denmark, Sweden, Franca, Hungary, Poland, the GDR, Czechoslovakia, 

Tugoslavia and also in Canada and the USA. 

Occurrence of ocbratoxin A in food products varies from 

I to 18.8% whereas the average contamination level - from 5 to 
360 fig/kg. Ochratoxin A concentration in feeds reached 27,500 

,ug/kg. In Denmark, in areas with a high incidence of nephro-

pathy in pigs up to 58% of barley contained ochratoxin, 9% at 
an amount reachim, 2,000 ugfk.g (Table 2). 

In addition to the data in Table 2 one 8bould note that 

in the GDR the analysis of 99 samples of food products with 

obwioue signs of spoil, ochratoxin A was found. in 2 salap].ae of 

maize and in 2 spiea of coffee (up to 901g/kg). In Great 

Britain, the flour going into retail sale was proved to con-

tain ochratoxin A at a concentration ranging from 6 to 250 
g/kg in samples with altered organoleptic properties and at a 

level of 10 pg/kg - In unaltered. flour. 

Octiratoxine may accumulate in aMsal tissue - in kidneys, 

liver and in muscle tissue of pigs and poultry and it may also 

be excreted with milk. In Denmark, the study of kidneys in 

nephx'opatic pigs selected at slaughter houses has shown that 

35A of them contained ochratoxin A at a løvel of 2 to 68)1.5/kg. 

in Sweden 25% of npbropath.ic pigs have shown the presence of 

ochratoxin in their kidneys at a concentration from 2 to 

104mg/kg. 

Fatulini sources and spread 

Patlth is prdncsd by different species of Penicillium, 

A!perllus and also tysroch]pya nivea. By the nature of toxin 

action it be],origs to neurotropic toxins and pos&eosee ca.rcino,- 
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genie and teratogenic properties. 

Patulin producenta offeot primarily fruit and some vega-

tables. Patuli_n has been found in apples, poara, apricots, 

peaches, aaizard-enerry, grapes, banan*a, raspberry, toiflatoeB 

and some fr4t juices. In a report by Reiss, patulin was found 

in some bakery products at a concentration &mounting to 200 

Apples are contaminated more frequently thaA other fruits. 

According to different sources, patulin content in apples 

vance from 20 to 17,700,ng/kg.  In the IRG and Canada patulin 

has been fow4 in 50% of the studied apples, in some Cases 

its concentration reached 18,000iig/kg. 

Patulin was found in apple juice in the USA 1  Canada, the 

PRG, the GDR, Finland, Francs (Table 3). The content of patti-

jim in other types of juice - pear, quince and grapesin d1.f-

ferent studies was found to vary from 30 to 

It was eb.oen that cytrue fruita and some vegetables poe-

sees natural resistance to infestation with patulin' a produ-

cents, leee, specifically, include potato, oniona, radishes, 

eggplant, ooUiflower, puap.n and hoarse radish. 

Different represent atives of the wide spread genus 

Puaariuis are producents of mycotons and they include tricho-

theceneycotodns and zearalen.one. 

fricbotheconeycotoxina compriBo a group of cospouzida 

incorporating more than 40 metabolitea of different species 

of Fusanium, Caphalosporiuja, ad MyrothocigaL. This group con-

tains as natural cOfltRi naita of food products and feeds the 

following main sycotoxinsi T-2 toxin, desod.nivalenol (vos.ttoain), 

nivalenol, and d.iacetoaiakirpenel. 
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The -nin inforsation on the aprewi of trichotbcene rnco- 

toxins under natural conditionS is suncced up in Table ' which 	41 
shows that trichothecene sycotoxins are found particular1r 

often in aaie, barley and wheat. 

Besides isolation of tuii producents from peanuts, fodder 

grain and different fornular ted.a was reported for tricho- 

tkiecene sycotoxins in Japan, Korea, India, the USA, the USSR, 

Sweden, and Hungary. 

ZOara-lononAs sour eas and spread 

Zeaxalenoiae is a cautabolits of F. grasinearun, i, tricin.- 

, F. woiiilifozrne and F. ojsporuia. The beet temperature for 

its foxuation is 12_1400. Under laboratory conditions the toxi-

genic strains of Fuseriva produce a range of derivatives of 

zearalenone but only zearalenons occurs as a natural contarni-

nant of food products and feeds. 

Zearalenone poaseases a strong astroganic and terato-

genie action and is a serioua problea for lifeatook husbandry 

in aahiy countries while its ability to accunulato in tisatea 

of fare enisa]s renderS it a iaycotoxin which is potentially 

dangerous for san's health. 

Under natural conditions searalenone occurs primarily as 

a contaminant of grain products. It has been found in consider-

able concentrations in walze, barley, wheat and also in oats, 

eorghua, different feeds, in walnnta in the USA, Canada, bist-

ralia, Jap an 1, Bouth Africa ci in ..any FAlropean countries. 

It whould be stressed that fungi of the F 	aainearum 

snup fr.qntly affect .aise in the ti.li and are the cause 

of the rot of cobs and stock. Thus, aaiae contasination of 



Table 4 

Level of contarninaion 4th trichotbecene i,yotoxins of feeds 
and fOod of ve8etative origin in some countries (different 
literature sources) 

Mycot od.n Country Product Contazina t ion 
level (116/kg) 

T-2 to.n UBA Maize 2.0 
Yugoslavia Maize up to 5.0 
India M&ize 4.0 
France Maize 002 
Canada Barley 25. 0  
India Saflor 0.5 

Zorghua 
USA Coabiried feed 0.076 

D.eoxjniyaienol USA. Maize 0.5-10.7; 18 
(ioaiton) Canada Maize 0.47-0.89; 7.9 

Iheat 0.1-0.6 
Barley 0.24-0.43 
Oats 0.08-0.11 

Soutb Maise 0.25-4.0; 2.5-7.4 
Africa 
Auetria Maize 1.3; 7.9 
France Maize 0.6 

Japan Barley up to 40.4; 7.3 
beat up to 4.7 

ZaG Oats 3.0; 15.0 

Diacetoxiekir- JG Maize 31.5 
penol India Maize up to  

SaLter 1.0 
USA Ocabined feed 0.5 

ivalenol Frauas Maize 4.28 
Japan Barley up to  36.9 

1heat •  up to 7.8 
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zearalenone may occur both in the field, and in atorage. 

In the lISA, for instance, examination of maize contani-

nated with zearalenone showed that in 1967-1969  from  1 to 2% 

of samples or the w.ai.ze studied contained zearalenone. In 

1972, 17% of the samples proved to be contaminated and in 1973 
to 13% of maize contained zearalenone at a concentration 

ranging from 0.4 to 5.0 

There are reports about detecting in maize and oats, 

alongside with zearalenone (at a concentration of 25 and 

135 j/k€). zearaleziol in amounts reaching k.O ,,ag/kg. It should 

be stressed that the estrogene activity of zearalenl is from 

3 to 4 time S higher the activity of zeralenone. 

Pab].e 5 shows levels of feed contamination with zeaz'a-

lezione lehich was the cause of a hypereatrogezie syndrome in 

pigs in the USA. 

Oaeea of hyperestrogoni.sm in pigs caused by maize con-

baininated with zearalenone has been registered in 1963 9  1968, 

1969, 1972 and 1974. Thus, in 1972  more than 50% of maize 

eaispl.ea proved to be infected with a zearalenone producent - 

?usarium_izinearum, 42% of samples contained zea.ralenoue in 

amounts ra.ngizig from 0.7 to 37.5jig/kg. Approximately 3% of 

the samples of the 1976 harvest contained earalenone in con-

centrations ranging from 0.043 to 10,0jigJkg. According to in-. 

formation for 1982 70.7% of samples of feeds in Yugoslavia 

contained zearalenone in amounts from 0.2 to 20.0 pg/kg. This 

includes 83.3%  of the atudi d. mwuplea of maize (88.3% of samp-. 

lee of combined feed for pigs and 100% of the examined saLei 

of balanced tod,tier for cattle. 
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Table 5 
Zearalenone contanination level in feed.n which 
caused hyperestrogeno effect in pigs in some 
states of the USA (5) 

Peed State 
Contamination 
level (aug/kg) 

Maize grain Minnesota 0.1-0.15 

Dry rationa of aowe Vancoover 0.15 

Rationa for piglinga Van000ver 0.066 

Dry rations of sows Vancoover 0.15 
0.25 

Maize grain Vencoover 0.20 

Rat ions during 
].actation Vancoover 1.00 

Rations during 
pregnancy Vancoovor 0.5 

Minnesota 2.5-5.5 

Sesame oil Minnesota 1.5 

Maize grain Ohio 0.12 

Mixed fodder maize Ohio 0.12 

Maize grain Minnesota 6..4 

Mixed feed in briokets Minneaota 6.8 
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Layel of contasination of f.eda with aootoxina produced bj 
aiciro acopic fungi of the juaarium genus and the eyptoise 

the toxicosis caused ty thea in anisal 	(15) 

Detected iiycotoxin Coatsaina- O 	ad. ayizptoae of 
tion level intoxication 
(pg/kg) 

Diacetoxyskirpenol 500 Balanced fodder Intestinal baeaor-. 
3 -."- rhagea in pigs 

Dosoxyxi.tvalenol, 1800 Maize grain lead refusal in 
zearalenone 250 pigs 

Desoxyniva.Ienol, 1000 Maize grain Peed ref usal in 
zaaxalenon.e 175 pigs 

Degoxynivalenql, 100 Maize grain Peed refusa]. in 
zeoralenone 1750 pigs 

Desozyniva lenol, 40-60 Balanced fodder Peed refusal and 
zeeralenone 3600 in bricketa stool with blood 

in pigs 
-2 toxin, 76 Balanced Stool with blood 
searalenono 700 fodder in neat cattle 

Desoxynivalonol, 1000 Mixed teed baiting in dogs 
rearalenone 500 

Desoxynivalenol, 1000 Balanced fodder Peed refusal in 
zearalanone traces PW 

Zearalenone 6400 Maize grain Feed refusal in 
pigs 

Zearalenon. 1500 Seasne aoal Diarrhea in 
turkeyB 

T-2 toxin 300 Balanced fodder Voniting and diar- 
rhea in pigs 

Zearalenone, 210 Bricketed food Death of dogs 
deaoxynivalenol 70 
Zearalenona 250 Brickebed food Peed refusal, do-. 

crease in lacta.. 
tion of cows 

Zearalenone 500 Bricketed food (aeterenteritia 
ad haeiaorragiee 
in rabbits 

Zoaralenone, 10 Mails grain Slo, growth 
dosoxynialenol 1000 in cattle 

4, 
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The study of cases of Zusariotoxicosie in pigs and much- 

ing cOws in Hungary, zearalenone was found in feeds and isa.te 

at concentrations reaching 80.0 pg/kg. In France, In one of 

the studies conducted in 1974, the content of zearalenone 

reached 170 Jag/kg in 8% of samples of naize. 

Zesralenons has been also found in maize in India (up to 

16.0 yg/kg), and also in South Africa at concentrations reach-

ing 12.8 yg/kg. 

There are reports about detection of zearalenono in 11% 

of samples of beeverages, porrage and beer of local production 

in Swaziland at concentrations from 8.0 to 53.0 jIg/kg and 

also in 12% of samples out of 140 samples of bear in Lesoin, 

at corentrations from 0.3 to 

It should be borne in mind that one and the sane food 

products and feeds may contain several aycotoxine produced 
by micro acopic fungi of the Fusari.um genus. Mirocha et al. 

(1980) showed that the feeds shich caused alimentary toxicoses 

in animals often contained both trichothecene sycotoxins and 

sesralenone (Table 6). 

In conclusion of this part we should notS that some 

searalenone derivativeS are now used as growth stimulants for 

farm animala. 

Conclusion 

This lecture has taken up very vast material on isycoto-

xiná as natural contasinanta of food. products and feeds. The 

information given here shows convincingly that mycotoxins 

are ubiquitous. Indeed, u'cotoxins are found in most eount-

rise in all continents (Table 7). It should be aleo.borne in 
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aJ.n4 that .jcotoiin av oont.1npte all main tooãautt 

(Table 8). It is also tportant that int.nelve trade aaong 
oounriee and oontth.nta facilitatea Sreatly the ep.ad of 

.iyootoxlna and mycotoxioones. There are all grounds to believe 

that the problem of sycotoxine is a global oto and involves 
intereete of all oountries. 
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Table ? 

Geography of aWooto3dn 000urrence in the world 

Continent Countrie B where ffWcotoxins have been found as 
natural contaminants of food and feeds 

lurops Austri a, Bulgaria 	Great &i tam, Hungary, GI, 
Greece, Densark, Ireland, Bpatn, Italy, norway, 

Finland, Prance, 	G, Poland, Portugal, U5fi, 
Czechoslovakia, Switzerland, Sweden, lugo slavia. 

Asia Bangladesh,irma, Vietnam 	India, Indonesia 
f'hilip- Iraq, Iran, Pakistan, Thailand, Turkey, the 

pinee, &i Lanka, Jopan. 

Africa An, la, Upper Volta, Gabon, Gambia, Ghana, Benin., 
Kgypt, Zambia, Lesoto, Mali, Malavi, St. Mauricius, 
Madagascar, Mozalabique, Riger, Nigeria, Kenya, 
Swazi land, Senegal, 5udn, Tugo, Tunisia, Uganda, 
SiR. 

America Argeiihna 	Brazil, Guatemala, Canada, Columbia, 
Mexica, Nicaragua, Salvador, USA. 

Australia 

Table 8 
Pood and feed contaminated with myco toxins under 
natural conditions 

roup of 
prod.ucts of products  

Cereal graine Maize, wheat, barley, oats, rye 	rJ.ce, Sorghum, 
millet, bread and bakery produce. 

Oil-earing Peanuts and products oi processing (meal, oil, 
crops cake), cotton seed and products of processing 

(oil, reeaj., cake), sunflower, soya, copra, 
se zen e, 

Nutu Pistachio, trazil nuta, filberts 	ai.mond, 
cashew, pecan, walnuts, Aieppo plus nuts, 
chestnuts. 

Leguaee Beans, peas, etc., coffee and cocoa beans. 
Fruits, Apples, pears, apricots, beachen, bananas, man- 
berries figs, etc. dry zarad cherry, raspberry, oranges, 

fruit, Baa buckthorxi. 
Vegetable. Tumatoes, red pepper. 
Livestock Meat, internal organs of farm animals 	silk and 

dairy products, meat and 	of poultry, productS eggs 	 fish 
and other nerine products. 

Beverages Beer, wine 	fruit and vegetable juicea, paste, 
sam, marmalade, etc. 

Feeds of farm 
ani 

p0 

Combined feeds, hay, straw,.eto. 
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