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Introduction 

The ayaten of aeaaurte aimed at the prevention of di-

s•aaee and public health improvement reaerves one of the 

central placee to meaaurea enauring food safety. Modern hu-

man food, due to its saulticonponent chemical pattern, besides 

energy aources plestica, vitamine, mineral eubstancea and 

microalementa, can involve a whole range of conpounda, re-

presenting a potential threat to human health. Such compounds 

primarily include environmentally originated food contami-

nentat heavy metals, pesticides, nitrates, nitrites, n-nitro-

.oaminea, bacteria and bacterial toxin,, microscopic (mould) 

fungi and iltycotoxins. It is natural, that environmental 

contaminants repreeent the greatest danger for human heelth, 

due to their common occurrence in practically all types of 

food.tuffs of vegetative and animal origins. Mycotoxina are 

particularly dangsroua in view or their ability to affect 
food products at any stage of production - in the field, 

during harvest, produce transportation and storage, in the 

process of food preparation both in industrial and household 

condition.. 
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The control of food contamination by foreign egents of 

chemical and biological origina, end, in particu].ar, by my-

cotoxina, repreeenta a leading link in the eyetem of food 

eafety meeaurea. 

The recent yesra are characterized by a coneiderebie 

ettention paid by some countriea and international organi-

zationa to the probleme of food eafety and increseed oontrol 

of food contamination by foreign agente. The Soviet Union 

worked out an Agricultural Programme, enviaaging national 

meeauree on further improvement of food quaJ.ity, which in 

being introduced into practice. A  number of large-scale prog-

ramizea on food safety is realized under the auspices of 

World Nealth organization, the UN Food end Agricultural 

Organization, the tiN Environmental Programme. 

The present lecture will touch upon most significant 

queatione of organization of control of food contamination 

will apiciel reference to mycotoxine. 

'onitoring of food contamination by 	 otoxina major 

aime 

At preaeflt, two levels of organized control of contuini-

ution of arLculturel mw materials and foodstuffs by foraig 

and in particular, by mycotoxina inspection and 

monitoring, can be conditionally idonifLed. The term 'ins-

peotion meana the analysis of certain contanineted food 

products by a definite contnminnt during sn estimated time 
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period. Monitoring represents a higher organizational le-

vel of control and involves a system of regular quBntitative 

analyses of degrees of contaraination in resprect to bath 

individual foodstuffs, and to the nutrition pattern of a 

country or ite certain region. 

The organization of a monitoring system allows to as-

tablish the initial level of isycotoxtn contamination of agri-

cultural raw materials and foodstuffs and to determine time 

fluctuations of the above level. Only on the basis of conti-

nuous regular observations it is possible to assess the 

degree of mycotoxin-contarninated food for the population of 

a given region, to determine the couaea end character of 

fluctuetions within a contamination level, to identify food 

products being the most favourable substrate for the produ-

cers of mycotoxina, to confirm the effect of measures resul-

ting in a decreased level of food contamination by nycotoxina, 

and to preveat the consumption of highly contaminated food-

tuffa by the population. 

It should be noted, that the monitoring is particularly 

significant in the analysia of exported or imported agricul-

tural raw materials and foodstuffs. A country, having no 

systems of monitoring of food contamination by mycotoxina 

can find itself in a position of a party, importing the pro-

duce of low quality, whIch has not been admitted by other 

countries. Such a country cannot also guarantee modern re-

quirementa of importero of agricultural raw materials and 

foodtUffa, which to a great degree decreases its export 

1-2 
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pototbilitiea. In other worda, the Organization of a aye.-

tea of monitoring of food contenination by mycotoxina repre-

aenta an economically profitable Ineeeure, because, on the 

one hand, it guarantees the eafety of foodtuff& for a 

country population, and, eneurea the export of high-quality 

food products, on the other. 

It is worthwhile mentioning that in many countries the 

above deecribed eysterna of nonitoriog of contamination of 

agricultural raw materiels and foodatuffa by mycotoxine, ard i  

in particular, by aulotoxins, were initially introduced in 

reapect to the imported produce. A monitoring system in par-. 

ticularly beneficial for the developing countrtea of Aaia, 

Africa and Laj.tn America, mainly living on the export of ag-

ricultural raw motertala and livestock fodder. 

Laboratory control of food contamination by mycotpxins 

Three major atagea can be aingled out in the eyatein of 

control of contaminati.on of nricultural raw materials and 

foodetuffe: eampling for analyeie, laboratory analyaia of 

aemplea and the proceasing of analytic reaulta. 

apling for anelyaie 

The spr3plinp and aemple preparation for the mycotoxiri 

nolsLe serves an one of major stages of a monitoring aye-

tea due to a considerable influence, exerted by the former 

on the performance of analysea. It should be ment oned, that 
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usually myootoxina are identified in high concentrations 

only in areas of food affection by toxicog.nio strains of 

uiycroecopic fungi. Thus, for an adequate assessment of s 

mycotoxin •ontsminetion degree in raep•ot to a lot of agri- 

cultural rar mst.x'ials and foodstuffs, a representativs sample 

is needed, which depends on the type of foodstuffs and on 

the mycotoxin chemical structure. In view of the ability of 

mycotoxin producers to affect foodstuffs at any stags of 

food production, the sampling proc.dur* should be organised 

at various stages: prior to harvest 1  during storage, before 

pblto consumption. The control of contaminated imported pro-

duce is reasonable to organize at the ategs of produce im-

portation to a recipient country. During food sampling from 

lots, it is necessary to take into consideration the follow-

ing major elemental No. and volume of sample., their homo-
geneity and quality r.pre..ntativen.a.. 

It should be remembered that for liquid products the 

sample volume can be smaller than that for bulk products, i.e. 

grain, flour, eta. The most labour-consuming is sampling 

for the analyst. of aflatoxin content. According to the stan-
darda of some countries (e.g. the USA) for the above purpose 

the let sampling pattern is as follows: 

peanuts - 48 on.-pound osmples 

Brazil nut - from 20 to 60 one pound samples; 

corn grain - 10 one-pound samples; 

CIO 
	 cotton seeds - 15 four-pound sample.; 

dried fruit. - 50 one-pound samples; 

1-3 
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4i7 milk - 10 one-pound aemplea. 

An tmportant aepeot in the preparation of eamples for 

arialyaia conciats in their pr.liminery grinding and mixing. 

The aelocted camplue from each lot are pooled togathr, are 

thoroughly mixed ueing mach.nl.c mixer's, and are ground. In 

tha way an Average aenipla is selected for the ane]yei.. La-

boratory mixera and large poweriLui  grinder, permitting to 

btain average samples, repreaent a limiting factor for an 

adequate sampli preparation for the mycotoxin ana].yai.. 

While assessing the aignificance of indivtdu1 components of 

he aummary error in the afletoxin identification, one can 

aee that in caaee of low contamination levels (up to 50,ugfkg) 

the letter to e.cplairied by the eampling error. Thue, for 

example, when the oflatoxin 8 concentration in peanute was 

25/ ug/kg the variation factor of the analytic technique 

conatituted only 2%, while at the ataga of eampling - 1I0Z. 

The shove high sampling error per cant is explained by a 

nanifeeted heterogeneity of contamination. For example, it 

was calculated that the presence of one peanut kernel with 

high .flatoxin content (1000 mg/kg, the level, which I. quite 

common) among 10 000 normal karnela reaulta in the average 

0/ U4gk level of contmcination of the aemple. 

Techriiço of control of food contamination by nycotoxina 

At preeerit 1  aeveral types of control teehniquea in the 

ftO1 A 	'ood contwninatton by inycotoxina are worked out 



screen, quantitative analytic and bioloaioal techniques. 

Rspid and simple acreening techniQues, •nsur• quick and 

reliable resection of negative samples. They 14e1da a common 

mini—column technique for the identifioation of aflatoxins, 

ochrBtozin A.  zsai'alanone, the technique of multidetsotion 

of a number of myootoxtns by meAns of thin—layer chrowato-

graphy; the fluorescent BOY technique for the identification 

of afletoxine in corn, etc. 

petitetivg anel_ytic techniques of mycotoxin identifi.- 

can be lubdivided into chemical, iinmunocheciical and 

jipiauno.nzymio t.chniques. Chemical techniques involv, the 

stages of isolation and quantitation of mycotoxins. The iso-

l*tion stage consists of two aubetagesa extraction, i.e. 

mycotoxin separation from its substrate, end purification, i.e. 

*ycotoxtn separation from Compounds with aimilar phyaioo-

chemical properties. For the purification of nycotoxino 

ulually column chromatography on silica gel, aluminium or 

florlail, is used, depending on the character of substrate. 

The final mycotoxth separation is realized by means of thin-

layer chromatography on silica gel plates. The use of two-

dimentional thin—layer chromatography in various systems of 

•Olveflte results in adequate mycotoxin separation. High-

performance liquid chromatography, gas chromatography and 

mess epectrometry serve as progreseive techniques of detec-

tion and identification of mycotoxina. The quantitatlon of 

mycotoxine is usually realised by means of direct comparison 

of the intaneity of fluorescent spots on silica gel plte 

1-4 
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after thin-layer chromatography in UV light with atendardi 

of a known concentration either vi.u.11y or uaing d.naito-

metric faciliti... Tot higher r.1i.bility of the techniques 

varicus confirmation tests bsaed on the r.oeption of m3ooto-

zin dsrjv*tiv*a with other chromatogrephic or (luorowetria 

propertisa, are used. The recent years are cbarecteri..d by 

greeter att.ntion being paid tothe elaboration of highly 

aenaitive and ep.oifio immunoohemicel, radioimmunochemical and 

immunoenzymlc techniques of detection, identification and 

quentitation of nycotoxine, baied on the reception of 

•ntieri to inycotoxin conjugates with bovinø serum .lbLedn. 

An advantage of theas techniques conaiste in their extremely 

high .enaitivit.y, allowing to identify mycotoxina in 

piOtogra!I2rfle Volumes. 

r3iologto control techniques, which are uully not 

characterised either by .p.cificity or .ensitivity, are 

used for the id.ntifioetion of inycotoxine, for which there 

are no chemical techniques of enalyaLe, or as confirmation 

teat.. Various iaioroorgsnisme, weeds, chick embryos, many 

experinental animal., are ueed as t.et-obiecta in bioloj'icsl 

techniques of ieycotoxin identification. 

it should be underlined that the determination of a 

degree of contamination of food products and agricultural 

raw materials cannot be limited only to mycologicel etudies 

due to the abeence of a correlation between the degree of 

mold fungi affection of foothtuffa and their poasible content-

nation by mycotoxifl. it is important to remember, that many 
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etraina of mioro.couic funti, teoletad from normal food-

atufr., can produce inycotoxina under cultivotion in liihora-

tory oondttiona. 

ProCijj8n1 generalization 

In the presence of a ey.tem of monitortne of food 

oontxiinetion by mycotoxina the quantitation riuu]te related 

to .everol mycotcxine in c.rtein form, of food products are 

directed to cuperior laborstori.a where 1  if nsosnuery 1  the 

arbitration enalyaiu is performed. The ^nslyois and gsnsraliz- 

tion of reirults are performed by the leidinE laboratory of 

• reiofl or a ooufltry. In view of different degrees of 

per.onnsl quslifiostiona of aubordinite leborator.s, dLft.r.rr-

ccs in methodological approach.s and laboratory footliti.., 

the reaults of quantitative ønalyiiie of mycotoxin content 

in food product* uhould be .ubj.ot to •t.tiitioel proc.oain 

with the d.tsrmtruition of • median and S 9% level of indices, 

oharacterising the actual l.vel of food contamination by 

mycotoxlna. The atudy of the math.matical di.trbution of 

en.lytio zsaultc ellowe to identify iaboratotiea with •xtr.-

mely high number of arrofleouc reaulta, and to take correepon-

ding mabeurea to ni,e the reliability of obtained data. 

The infomstlon related to the control of corrt,rnistjon 

of agricultural now materialm and foodstuffs by ciycotox1n 

Coe 

	

	can be of two typeal data requiring urgent provantivo Monaurev 

egainat mycotoxicoee.among the population of . r.gin, and 

'-5 
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the information allowing for the continuous eurveillance 

without any risk to public health. The urgent measurea On 

public heelth proteotion in the identification of high 

leve].s of mycotoxin UOnt1m.tiOn includet witMrews]. of • 

food product from public conaumption and its diepon1 or 

utilicetion as liveatock fodaer, the mixing of inadequate 

product with normal produce 1  the 'technologicel procecaing 

resulting in the decreased level of contamination. 

In other oaeee when the ule of urgent measures is not 

required, the control of contamination of agricultural raw 

materials and foodatuffs by mycotoxinq yielde useful infer-

metton ebout the very fact of contamiatton, its level 1  

volume and time çtharacteriatica, which allow to determine 

the growing tendency of contamination, thus, permitting to 

organize preventive actions before the degree of conttlnatton 

roachea a level dangerous for the population health. The 

monitoring eyetem ensure. the easesament of the preventive 

action aimed at the decreased level of food conttination by 

mycotoxina 

ionttortngof the contt,jnination of agricultural raw 

innterala and food s tuffs by myootoxin ogpnize- 

t onal principle  

The problem of contfultnation of acrtculturel raw 

materials, foodtuff'u and fodder by mycotoxina is chtiraoterized 

by a nuubur of capect': medical, social, acononiic, etc., end 
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can be r*.olved only through the combined effort of 

vsrioi.u, uinietri.s(Ministrie. of Health, Agriculture, Food 

Indutry, Trade, etc.) and d.partment.. The creation of a 

country (national) system of monitoring of food contamination 

by mycotoxins places the responsibility related to planning 

and control in the hands of one central edmintetretive orgn, 

like, for example, the Ministry of Health, the Ministry of 

Agrtcu]ture or the Ministry of Invironmentel Protection. It 

is this organ that should perform the collection, gen.rsltsa- 

tion and analysis of the monitoring results 1  ehould work out and 

introduce measures on the prevention of myootoxicoses and on 

the decreased food contamination by mycotoxine. The above 

national organ also realizes the coordination of studies 

and complex programmes on myootoxin control with other 

concerned Mini.tri.a. The creation of a working group being 

entrusted with direct planning, preottoal realization, 

assessment and coordination of the monitoring programmes 

related to food contamination by mycotoxins, within the 

structure of the above mentioned netional organ, is quite 

expedient. The compoaitiotvof the working group, besides 

responsible state officials, should involv, the participation 

of scientists-specialists in various aspectS of mycotoxin 

control. 

The organization of an analytical service directly 

performing the analysis of eamples for mycotoxine represents 

an extremely significant question in the monitoring of food 

contamination by lycotoxins. It should be borne in mind that 

1-6 
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it is wore •tgniftoctnt to tdrtfy hih contemttton leveim 

in a weidmpl number of emtples, thin to onplyze n iintted number 

o f st ,mplea uoing hih1y s on tive And CompleX tecbniquee. The 

nb ove principle is prt1cuirly eignifiorit for countriei 

hiviIli limited thwLytic poeetbilitiee At the wirne time one 

ihould Uam hith1y r o lio4ble tachninuem of ciotectin, Lerttti-

cwtion o 	quirit1tettnri of rnycoto*ira, bcouou the opplice-. 

tiO Of ' ip1e" techniques unuL1y rr,, aults in the iner ied 

nu1b1r of peou1opouitive mnc p uthrngnttvo teeth, which i n  

mturlJy un(tetitrble both from the point of foo1 efety,  And 

in reepect to w.;ricultur1 proucton 900nomtce. The sbays 

problimw uuuflly find their aolutiin in the creetion or a 

uiti-wtep uioriitortn: eyatvm chrrctered by tho jrowtng 

flI4lytic poaribiuitie, of corrpnponding 1ptior p toriesl from 

lebortoriea u o ine etnple acroankrig ethode to thoae equtppd 

with thu 	 of hia.h-p.rtorm.nca liui1 ohronutorsphy 

nS cItrumtoi.nop.ctronte try • The multi-etep ontrol eyetoi 

ollowa to rattonirilile s4nd utilie aometimes lir4ted paraonel 

r.eoure.a. With the eophi.tioation of methodologloel RpprOach.e 

in control liboratorteo of v ~ ;ri oum levele the peronnml Per-

forvu nnts should rice nccord1.ng1y, from a ]..boretory wrre 

ucku a7ip1 quelity acr..ntnp techniquec at the initiul 

moot torhq ritou to ij highly qurilified invetltor, not 

oo.y oipbt6 of the pre]ycIi UOIL)L cio1orn ir)ctrufllent,l fa- 

c UI t1.- • but who ci - n eloa cre!'te new Fi ntl jmpr,ve thi,  ox tot-

I 	8o'ly ti C toc.tU OO 	t tiO oupeilor l.v,l of Ltiv sytn, 

et Up c $ Uziy 	principin dIir::c of t. ci.ntztton 
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o f a national monitoring syatsa in the field of food contont-

ristion by ayeotoxine (Liagrauww 1). A working gruu2 in cherga 

of the organization and direct realization of the whole 

progrannu of monitoring of food contamination by mycotoine 

is set up at the national organ responsible for the control 

of food quality. This group guides the activity of the cen-

tral laboratory and the whole øyitem, collects and snelyzee 

the information coining to the laboratory from inferior levla. 

The central laboratory, elongeide with a research in6tttuttQ 

reeponaible for the development of reeeaeh in the field of 

mycotoxin control on the netiol level, introduces into 

practice the new teated techniques of analycis, works out 

nsthodologioel recommendations and instructions 1  treine the 

personnel of regional and local laboratories it the place of 

work, controls the re.uita of analyses performed by l,borto-

rise of the inferior level and, if necessary, organizes arbi-

tration nalyeea ?  The bulk, of routine enelysse for the conte-

minetion of food products by mycotoxine is don* in regional 

and local laboretoriee. 

Now how do 	the monitoring syatein function? The spe- 

cially trained pereonnil of orgena of holth care, evicul-

ture, veterinary service., i, the organs reaponaible for 

the control of the quality and safety of foodstuffs, edict 

eamplea for analysis by atand,ird techniques designed for 

certain types of foodstuffs, at enterprices of ericultural 

and food induetri.., in whir.houaea, at markets, institutions 

of trade and public catering, in places of import of torein 

I—? 
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produc.. In some cease the ropraaontetivei of local ieboratori. 

cen perform the quality control by mserii of correaponding 

ecreening techniquse directly at the plec• of iampling. 

t.uelly, the anelycie of aemplee for myootoxine in performed 

either in local or in x'egionnllabortori.e. The resulta of 

analyaee are iiystsrnatiaed and are preeented to the centrel 

laboretory where 4%11 data are euuthrized. The information on the  

frequency and level of contomination of some foodutuffs and 

fodder by myøotoxis are etetietically proceeeed by the 

working group and are eent to the netional organ r..poneible for 

the oontrol of the quality and eafety çf food produote 

which in turn, wora out adequate preventive meceures 

aimed at the deoraaed l.vol of contamination. The practical 

realteation of the above muaeu.rea is performed through the 

organ. and •atabliehments reeponetbi* for the productton 

puroheasa and distribution of food produce. 

It in neosesary to underline that only the exiatence 

of the •bove f.edbyok ertourea the effect of the monitoring 

eyst.a boeuse the control alone can in no way rie.ult in 

the d.ereeaed level of food contaminstion by mycotoxins. 

Let us diecusi the exiating Soviet monitoring system 

related to food conteminatton by inycotoxins (Diegrrmme 2). 

The ministry of 119alth of the USSR and the Ltnistries 

of Xeslth of the Union RepubliCi are nationwide atete orgene 

reopnaible for the control ot food eafoty. The Princ(ple 

eni t 	pidemiolob Ice 1 De pertinent and its compoel te Department 

of 11utritional Pyglone provide 1 ,u1d.rce to the monitoring 



-15- 
•y.t.m rusted to food oontsmin.tion by foreign ogento, 

including sycotoxine. 	nit y-.ptdemiologicol d.purtents 

antiusted with similer rights •re also set up in Republicen 

Miniatrias of H..lth. Theln.titut. of Nutrition of the US2R 

Acadeny of M.d.ic]. Sciences represents the n.tionl le vol of 

r.*.,rch institutions involv.d in the scientific sotivity on 

yøtoxin control. At the Republicun love], the some functions 

are performed by vez'ioue reeeerch institutions of the hygttnic 

profil.. It is on their bssia that the so celled aciuntific.-

practical centres on tt* control of food conta&ninRtion by 
mycotoxins, corresponding to the l.vel of centrel laborstories, 

function. In the USSR there 1. . brood network of Republican, 

oblest and town .anitmry-epidumtological stations composed 

of corresponding labon tories of toxicology and nutrition.], 

hyjiin.. The .bove laboretoriss rseltse the direct onelysis 

of food products for inycotoxin contamination. 13.stdee thee. 

I eboretori.a, the so celled bc'etn penitery-.ptd.miologioal 

stations controlling niycotoxin contominstion of imported food 

produce, end which eve locetod in the erss of import of food 

pi'oducte end egricu].turol rwwm.terieli from foruign countries, 

were lit U. 1h. r..ult, of enelyiss performed in basin, town, 

obleSt and R.pubiice.n ,anitury-ipidetitological •ttiona are 

olaoifisd on corresponding levels and eru presented to the 

Principle Ssnitary-Epidewiologicol Dupertoent of the ¶JS3R 

kinistry of H.lth, where, if nwc,.eery, preventive meaoree 

ork worked out. Tb..e preventive meseuree ore introduced into 

the netional economy vie the Mini.trs8 of Ag.riculturl', ?od 

I-B 
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rnduotry, Milk and Dairy produce, Procurement, Fruit end 

Vegetable Growing end Foreign Trade. The efV,ctn of pz'vantiv 

nauna are oubject to a regular control from the eanitary-
epidemioloioal e.rvice of the country, 

ttrycotoxin contant in foodatuffe and agricul-

turni raw rnatertrlej a major preventive me ns urn mgAtny t 

[mr1!y toxicoueo and remote mycotoxtnffeote 

Conmon occurrence of microecopic fungi and their 

poeiblo affection of agricultural raw materials end food-

etufte at any atage or production makea totel prevention of 

food contamination by mycotoxins practically lmpoeeibl.. At 

the anna time, the organa x'esponeible for the control of 

quality and eafety of food producte have a tack of preventing 

the coiwuraption of contrminetd food by the population. hygienic 

rating of the wycotoxin content in ericulturel row mat.riale 

and foodetuffa aervee ea a major mene of nutrition1 protec-

tion froru foreign egenta, including mycotoxine. In recent 

ysazo we have witneceed a radically inoroceed intereot of the 

epvctoLi.t in the majority of oountriea to the problem of 

maximal jermla.ibla l.vo].e or conentrtitiona (MPC) of mycotoxins 

in food pioduc.. A manifeetod tendency, tiret, to a larger 

numar of countr'iea officially ..tnbliehing the MC for 

my000xirie, •ec.nd, to the increceed number of mycotoxine 

atbjoct to rrtLn, tind third, to 'reater rating ditferentta-

tLn in reepact to vm.rlouo types of focd and fodiei, Ia 
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cl.early obeerved (Table 1). The Above tendenci.e are explained, 

on the one hand by the incoming additional ecientific data 

and by our brooder knowledge of the noxious effect of myco-. 

toxine on the human organism, and, on the other, by further 

d.ve1opmnt of analytic techniques of detection, identification 

and quantitation of aycotoxina in foodstuffs. It ahoild be 

noted that in the elaboration and estpblieiuent of mycotoxin 

L:PCP in food and fodder bothe the criteria of mycotoxtn denger 

for human health, and poesible lirnitatione for the reliable 

identification of rnycotoxine using the analytic techniques, 

are taked into consideration. As can be eeeii from data 

presented in Table 1, by the present time there are about 50 

countrisa who officially •atebllahed PCa for aflatoxine. 

Several countries, becidea aflatoxine, elao èateblishad 

official ratings for other mycotoxns, representing dsruer 

for human health: patulin, ochratoxin A, eterijnotocystth, 

deoxynivalenol. In mrny oountriea, such as Belgium, Columbia, 

Denmark, ussn, n'ance, Czechoslovakia, Yuoolavia.Jepen, and 

others, differentiatied rat&ns for the aflatoxn content in 

various foodstuffs and fodder, were apocifiad. A more atriot 

retin norma are designed for bnibyfood products. 

The monitorig of food canto..l nation by mycotoxinc 

ensures continuous control of the crna of mycotoxin conte-

njinaton related to sono footh3turfe without aurPPsOiSIA the 

official NC leveir • Metur1iy, corro1ipon(lin 	ure 	uaran- 

teaiit tot,l eef3ty of humei -t fndJ skcolft be undertiken each 

t L::o tho AFCu ltyli 
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Ae.eeasment of the monitorjn' errect in the field 

of mycotoxth conteminatio of ai cultural raw 

matertelb and foodetuffa 

The indices of chemical purity of the internal human 

environment eerveea the major aseaaerient criterium in the 

field of food contamination by myotoxina. In other words, 

with the introduction of a monitoring system the population of 

s given region should be guaranteed adequete safety of the 

internal environment, i.e. the prevention of consumption of 

myootoxin-.contamthated food. 

The analysis, systematization and generalization of 

control results related to food contemination by mycotoxinc 

ollowm 

- to prevent harem consumption of food products cheract.-

rizad by a hiEb level of mycotoxin contamination; 

to assess remote effects of consumption of mycotuxin-

contamisted food on the basis of the calculation of the total 

amount of consumed mycotoxins during a certain period of 

tine; 

• - to evaluate tó quality of imported agricultural raw 

materials and foodetufre, coming, in particular, from countrte 

without self-maintained seteme of control of ftod contmni-

nation by mycotoxino; 

- to raise the quality of agricultural raw m.terialø and 

foodstuffs dedgned for export to other countries; 

- to 558565 the effect of technological and culinary 
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food procee8it1E for the level of inycotoxin contemthetion; 

to etudy the correletion dependence between the level 

of food conteroinetlon by mycotoxine in e given re;ion and 

•pideiiiologiceI data on the morbiiity cherecterletico among 

the population. 

Alongeide with heelth cere especte the monitoring effect 

is also determined by economic profit. 

jnternitional control Byeterne in the fielof 

food contamnotion by Bycotoxins 

At proe.nt, the problem of mycotoxin control goee 

beyond the intereete of individuel lebor'atoriee, reeeerch 

inetitutione and even countriea, and ie eubject to thorough 

ottention of meny internetionel orgenizetionem World llelth 

Orgenizetion (WH() the UN Food and Agriculturs). Organization. 

(FAD), the tIN Environmontel Programme 1.mEP) the Internetionel 

Agency for Reeearch on Cancer (IAPC), the AeaoøietiOA of 

CffiCie]. Anelytieml Chemieta (AAC), the Internetioial union 

of Pure end Applied Chemietry (It5PAC), World Veterinary 

Aeaooiatiofl (WVA) ad a number of othere. In the fremwork 

of the aboVe mentioned organizations special ecien.tific-

preotical proranme6 etmed at the e1ebor'tion of problems of 

envirorutentel protection including the tiaIc of of lumen food 

u.fety, are created ond develop eucoaerully. Some of the ebove 

pre:rar1rnea reserve a e4nificant place to the problem of 

mycotoxina: e.p. the Tnternati.onal ProgrFne on Chemical 
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3afety (IPCS), the Olob& Environmental Monitoring System 

(GEWS), the r.onitoring and AseeBament Ieaeerch Centre (MARC), 

the joint FAG/WHO Food Ztandsrds Programme. The Collaborating 

FAQ/WHO Centrea on monitoring of food contamination by 

foreign eubatncea, including mycotoxina, are eat up and 

function in theframework of FAQ and WHO Table 2). 

The above meantioned iritexnatioiiel prograeunee envieags: 

- aseiatence to national orgariizatione in the eateblioh-

ment end developuient of monitoring eyateme related to the 

contaiuinntion of agricultural raw materiale, foodetuffa and 

fodder by. mycotoxina; 

- creation of an international coordtr.ion centre on 

col].eotion and storage of enalytical reaulte obtained within 

the framework of notional cyatema of monitoring of mycotoxtn 

contwainntion of agricultural raw materisla, foodatuffe and 

fodder 

- provieion of data to the national rgenizationa on the 

ai8ea5Leflt of food contamination by aycotoxina related to 

human health; 

- review, seeceanent and dietribution of the monitoring 

data related to inycotoxin contamination of agricultural rv 

material9, foodetuffe and fodder; 

- international coordination of reeaerch activities 

on the problem of mycotoxin contamination of agricultural 

raw materieje, foodetuffe and fodder, particularly in the 

field of sampling, techniquee of analyeis and eetebliahaent 

of food chains, 
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- evelopnont of raoireh to work out intor nsi L i on#q 

in th "teld of Mi" 	for mycotoxi.riu riAtd to 

vfl-loum typea of food prodkloto nu, 'o1de1 

p1MJutn nt1 oril coutrol prurorneu in the field 

of myco tox in contr:ntnotion of food pros fodder on the iite 

tioual lovvl ,  t vkIng toto iccount the door aNi dr'r of 

food utitrri. iou ind hence inhucol oconciic du-a. 

In the FAG/WHO fta,'aework 1-c'u1r SeMili sre on the orrii- 

tbr fknd rine;omerit of food co.itrol oervtcoe, eimed, intor 

Mt tb lai rication of thc ex ot ing fod legloiRture 

in vrioua ccuntx'tep I  nt t] io e I Qorr'tion of ooncrete 

pertutnLng to the org ui.it,ri of the aervice, ito finenciel 

ocditionu 1  pereonnel tr o~ ninj-  provimi m of loboretiry fi-

1itioo et the oretion of eo inforieUon'l (referonce) uervice 

at the uniflcttlon of tmoltic tech: t(Iueo nnd torne of 

reiiotrtir.n of obtained rooultr, Oro urrdzed. 

In the freoewox'k of such juterneti 'rnl ornUptionr 

oo WHO FAO, TA1C nd IUAC tho S peciol Pro&riuou 'involving 

the use of toot e:plea of iycotoxina, ond in pnrticulr ,  

tflitoxino, aiuod at the ik1proVoment of the internettonol 

and natinuol ayutthno of coutrol of mycotoxin contnotnetion 

of egriculturtl row mr,tec'tria foo dstuffo end fodder, end et 

hitiei 	ulity of en lytic rosultu wee creeted. In 1931- 

19t3 elono, over 130 iMborvtoriu fi'o: -a rny countriee of the 

world took pelt to the interloborotory ta n ttrirs of teiitiee 

of efletoxin idrlt itceti,,c, whilo ovoi , 	1ehoretoroe 

dtud o.. the hov te chn qe in ric t 	chrntoxin 	ic 
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should note that the Programme coordinatore regularly analyze 

the whole information and eubject it to etetietioal proceaaing, 

compering the aeneitivity and reliability of varioue mycotoxin 

quentitatioxi tecMlquee diatribute the ebove data and recom-

mndatjone among the Collaborating 7Q/WHO C,ntrea on the 

problem of monitoring of food contamination by niycotoxine. 

The extreme eignificance and high efficiency of the 

involvement of international organization, in the creation 

end furctioning of the Global Monitoring SyateM related to 

nycotoxin-contaminated agricultural raw materiel. and food-

atuffs can hardly be overeatimated. The activity of the 

above organizatione favoure oonaiderably the concentration of 

efforte in the ,olution of this complex and multi-faceted 

problem both in developed and developing countrie,. 



Di.gremnie 1. Recommended orgnizeti,nel frmewor) 

for s nettonol monitoring eyetem releted 

to food oontninet ion by mycotoxine. 

Orgn 	pnd Tetioriel orgen, 
inetitutiorte reeponeible for 
reeponeible for food quelity 
the production s  control 
purcheees end 
dietribution of 
food produce 

Worki; 	grouc 
on the orgen-ze- 
tion of monitu- 
ring of food 
coriteminetion fleeei'ch 
by mycotoxtne me ti tuti on 

responeible 
for netiQnel 

Centrel lebore- t1lyOOtOXifl 
reeerch tory on monito- 

ring of food 
oontemirution 
by mycotoxina 

Rettorth1 lebore- 
torie3 on moni- 
torin.g of food 
conteminetidn by 
mycotoxine 

Local lpboreto- 
riee on monito- 
ring of food 
controinetion 
by mycotoxine 

Food productin et. rioulture, 
food toduetry, etc. 
Orgenizetiorm encoring export 
end import of food proUoo. 

Crginizetiofler ponei1c for 
thc listribut,on end co:t'cercie1 
reeltzcticjn of food produce. 
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DInerrimme 2. The existing soviet oy.in of monitoring 

of food conttn1naiJ n by nycotox!ne. 

Minietries 
rP&i)uaeible for 
produotion and 
import of food 
pr ol U Ce: 

Minietry of 
Iriculture; 
Mtnitry of 
Food lnth2etry; 
Mlnietry of Milk 
and Doiry ?roduca 
Ministry of 
Pro Cure[ient; 
Ministry of Fruit 
end Veetoblo 
Growing; 
Mirtirtry of 
Foreign Trade. 

Mintetry of 
Jilth of the 

tjssP 

r'•incip1a 
Sr ri I tory - 
Ep I deni ol o - 

1cul Depj'rt-
mont 

Minietrios of 
Holth of 
Union Republics 

Soni tory-
Epiderniologico]. 
DBP#WtJRerkt8 

Republicon 
onitery-
pidemiolo ~~ ic rl c 

deportrnente 

Obloet 1 town 
prol brsii eenita-
ry-e p Id eoii OloC I aol 
• t *ti on• 

Institute of 
Nutrition of the 
1J5J Aoodemy of 
eiicol SotenCeei 

tilt,  Nitione1 
ciuntific-prectj-
aol Centre 
(Lsbortory) 

Foodproduction: griculture 
food induetry 1  etc. 
Orgwizetione of the IJR Minietry 
of Foreign Trtde reeponeible for 
export end iznpor. of food produce d  

Orgenizetione and inetitutione of 
the USSR Miniatry of Foreign Trede, 
reeponeible for food coium.rciel 
oparetione; setoblishinento of 
public cetering. 
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Table I. Offioinl 	mxiTel purmieeibl. concentrtione 

(MPC) of icycotoxirte in food end fodder,  

•tablthed in veirtotie countrios. 

Country ?yeotoxin Type of produce 	MPC fru/k) 

2 

Au.trlte Afletoxine All food producte 5.0 

Auctrie -"- All types of fodder 50.0 

Belgium -'-. Al]. food products 5.0 	(Ei) 

%iilk and deiry 
products 1.0 	(!) 

Petulin All food products C 

Ochrstoxin A 0 

Sterigineto- 
cystin -"- 0 

Zeerel.none 0 

Bresil Aflatoxina Puenut meal (export) 50.c 

Canede NtP Pnd nut produce 15.0 

De oxyn4.v- 
lenol Al]. osreels for Q 

bjbyfood 

Coluabie Afltøxtna Peenute, seseno, iC.C;20.0 
cet'e513 1 	sorgo 0.0 

Cube Cereele, peenute C 

Denmark -- P5enUtB and peenut 
produce )C.0 

Veri.u& types of 
fodder 10.5c.(p 

Cchretoxin A Prk 
Xidney4, 	liver ic .c 



50 
!rnbl 	('ont.) 

Donilnican 
Rapublic Aflatoxins Corn and corn 

produce 0 CB ) + 

Verioua typse of 
fodder 30.0 

Iodersj -M_ Peanuts and 
Rpubltc of peanut produce 1  2Q.0 or 5,0 B 1  
G3rnany other oila and 

nuts 

VariOUs types of 10.0-.0 (B 1 ) 
fodder 

Tinlond Nuts and nut 
produce 	- 5.0 

Franca .-- All food pi'OdUt 10.0 

Bebyfood 500 

Dietary dairy product. 0.024 ug/ 
1CO KJul,a 

Venous t7pte of 
fodder 10.0-50.0(B 1 ) 

£reat Britain Mute and nut 
produce 5.0 (8) 

Various types of 
fodder 10.0-50.0(B 1 ) 

Grace -"- Various types of 
fodder 10.0-50.o(,) 

iorg Kong -- All toad product. $5.0 

India -- Peanut meal (food) 30.0 

Peanut meal (fodder) 	1000.0 

Ireland - U - Various typsa of 
fodder 10.0-50.0 	(8) 

Israel -n.-  All types of fodder 	20.0 

It&ly -- F*anuta 500 
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Teble 1 (cont.) 

Jepen 	Aflatoxine All food product. 10.0 

Todder peanut 
met]. (import) 1000.0 	(B) 

JordsrL 	 -"- Various t'pes of 
food and fodder 15.0 	or 

)Cenya Peanuts and peeriut 
produce 20.0 

Luxembourg Peenuta and peenut 
produce 5.0 	(B 1 ) 

Vaioue types of 
fodder 10.050.0(8) 

idolewi 	 -- Peanuts (export) .0 	(B) 

Malaysia All food producto 0 

Netherleds Penute and peanut 
produce 5.0 	(B1 ) 

Liquid milk 0.1 	(M 1 ) 

Vrioua types of 
fodder 10.0--50.Q(3) 

New Zlsnd 	 - All iaported food 1540 

Pee (export) 5.0 

?Uerie Food produce (export) MPo of 
importing 
countries 

Norway 	 Peanuts, Brazil nut 	20 	li) .0 or50(  

Fodder (pooriut gri8t, 
coconut erist, corn) 

Pntulin 	Applè juice (concentr.) 	5O. 

Philippinco 	fitoxie 	rannut vnd cc0nut 
pruce (exrort) 	2.6 

'ol.nd 	 All fd oroducts 

1O1utf) 
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4 Table 1 Coont.) 

2 4 

Sing.pore Aflatoxifle All food product. 10.0-15.0 

South African 
epublic All food product. 10.0 or50(B 1 ) 

Surinam -- Feanute and peanut 
produce 5.0 

switzerland Food produce 5.0 or 

Milk and dairy 
produce 0 

Potu]-in Apple juice (0000entr.) 	50.0 

Swedri Aflatoxine All food product. 5.0 

Whole flUte 20.0 

Fodder 600.0 

patulin App.e juice (corioantr.) 	50.0 

Thailand AflatQxine Food oil. 20.0 

USA All food and fodder 20.0 

Liquid milk 0.5 	(?) 

USSR All food product. 5.0 

Milk and dairy produce 	0,5 

P8tulin Fruit and vegetable 
juices and concentra- 
ted puree 5C.0 

Same for bbyfood 20.0 

lugoelavi. AtIetOxins Cereale 1 

Legunainoue and nuts 5.0(I34O1) 

Peanut, 10.0(8 1 4G 1 ) 
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Table 2, CollaborAtinf, . Centres for .Tojt FAO/WHO 

Ford And Anim1 Feed Contminption Incluiing 

MycotoXirLe Monttorirle Prorwme 

country Receirch Tn8tjtution, Tntitut 

uBtrP1tfl Food Adinn1trt%on Auatralip Corr.flonw"1tJi 

Deprtrnent of Heoltki, 	WOL1611. 

AutrjR iniitry of 	enIth ond Environ'oet 	1 

ProtCtion 	Vienna. 

JJrzi]. Inodtuto tdolfo Lutz, Spo FDulo.• 

Food Direetornte. He 	1 th rrtection I3rnuch. 

Deportment of 	1iLtfl1 U€1th And Welfare, 

Ottiiwn. 

Donmork Thtionel Food Tn;tttuto, Soborg. 

Egypt 3enitpry Chmitry Lborntories. Central 

LnborLoriee Cerierel Adminietrotion. 

of pe8lth, 	Ciro. 

Germony, Fud. Centre for Survetilenoe 	rd Eveluetion of 
RepubliC of.  

Pc aith Uezrrda by Environmentet chenicio, 

fiarlin 	(et). 

Guetnmrlo United Food nrid Drug Control Lpbor,tor', 

Guetomele City. 

Department of ToXiCo1O1CC1 Cheroiatry. 

mot i tute of ?utri Li on, 	ud epe 	t. 

Irelond fleprtUcnt of Az'1Cuituro. 	Açricu. twe Hnu, 

Dublin. 



T'bje 2 	orit.) 

Country Rooenrch. Institution, Institute 

Food Divieion. Ntionl Institute of Hygienic 

ScIones, Tokyo, 

Kenya Ntiofll Public Health Laborstory. Ministry of 

Bosith, Nairobi. 

!XiCo Sueeeretsria de Mejoreralonto del Ambiente. 

Secretari& de Salubridad y Asietencia, ?.'exico. 

Nethlends Ustionol institute of Public Helth, Bilthoven. 

New Zelnd Food Section. Food and Nutrition Branch Division 

of Public Health. Department of Health, wellinCton. 

Folnd Deprrtment of Food Reeeerch National Institute 

of Hygiene, Warsaw. 

Quate.r Rogi9ns. Centre. Food Conteninetion Monitoring.Doha 

Sweden Toxicology Laboratory. National Food Administra- 

tion, Uppesla. 

Switzerland Federal Office of Public Health. Food Control 

Division, Bern. 

UK Food Science Division. Ministry of Agriculture 

Fisheries snd Food, London. 

1ireeu Of Foods. Public Health Service. Food 

and Drug Administration. Department of Health 

and Human Services, Weahingtori, 

institute of Nutrition. Academy of Medical 

Scie1loes 	Moscow. 
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