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NATIONAL AND INTERNATIONAL SYSTELS OF FGOD
CONTALINATION CONTROL WITH SPECIAL HEFERENCE
TO LYCOTCXINS

V.de Totelyan
Introduction

The ‘eystem of messures aimed et the prevention of di-
seases and public heelth improvement reservesa one of the
cantfel places 1o messurea ensuring food safety, Modern hu-
men food, due to ite multicomponent chemicel pattern, beaidea
energy sources, plestics, vitamine, mineral eubstances and
mlcroelements, cen involve a whole range of compounds, re-
presenting e potentiel threat to humen heslth., Such compounds
primarily include environmentally originated food contemi~
nents; hesvy metsls, peeticides, nitrates, nitrites, n-nitro-
sosminesa, bacteria snd becteriel toxine, microscopic {mould)
fungi and mycotoxine, It is netursl, thet environmental V
conteminants represent the greatest denger for humen heslth,
dus to their ;ommon occurrence in practically all types of
foodstuffs of vegetative snd animel origins. Mycotoxins are
particulerly dengercus in view of their ability to affact
food products &t any stege of production - in the field,
during hervest, produce transportation and etorege, in the
proceas of food prepsrstion both in induatrial end household

conditiona.



-2~

The control of food contamination by forelgn agents of
chemieal and biological origine, end, in psrticulasr, by my-
cotoxins, represanta » lesding link in the system of food
sefely measures,

The recent yeera sre charscterized by e coneiderable
at?antion paid by esome countries snd international orgeni-
zations to the problams of food ‘safety end incresesed control
of food contamination by foraign agente. The Soviet Union
worked out en Agriculturel Progremme, envissging national
measures on further improvement of food quelity, which ia
béing introduced into practice. A number of lerge~-acale prog-
rammes on food sefety is remlized under the auspices of
World Heslth Orgenization, the UN Food end Aéricultural
Orgnnization,‘the UN Environmentel Progremma,

The pressnt lecture will touch upon most significent
questions of orgenization of control of food contsminetion

with epraciel reference to mycotoxins,

Eoniﬁoring of food conteminetion by mycotoxins; msjor

alne

At present, two levele of orgenized control of contami-
nation of sgricultural rew meteriels and foodstuffs by foreim
axénts, snd in particulsr, by mycotoxine; inspection ena
monitoring, can be conditionally idontified. The term "ins-
pection® means the enhnlysis of certein contaminated fond

productag by & definite conteminent during en estimeted time
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period, "Monitoring” represents a higher orgenizstionsl le-
vel of contrpl end iavolves a syetem of reguler guantitative
analyses of degrees of contamination in resprect to both
individuel foodstuffs, end to the nutrition pattern of a
country or ite certain region.

The organizetion of & monitoring system allows to es—
tabiish the initiel level of mycotoxin contsmination of egri-
culturel raw meterials and foodstuffs end to determine time
fluctuations of ihe sbove level, Only on the besis of conti-
;uoua regular cbeservations it is posslble to sssess the
dqgfee of mycotoxin-contaninaeted food for the population of
e given region, to determine the couses snd charscter of
fluctuetions within a contamination level, to identify food
products being the most fevouraeble subsetrate for the produ-
cers of mycotoxins, to confirm the effect of measures resul-
ting in a decressed level of food contamination by mycotoxins,
and to prevemt the consumption of highly conteminsted food--
stuffs by the population.

It should be noted, that the monitoring is perticulariy
elgnificant in the analysis o.f exported or imported sgricul-
tural raw maéerials end foodstuffs, A country, having no
systema of monitoring of food conéamination by mycotoxine
cen find iteelf in a position of a perty, importing the pro-
duce of low quality, which has not been admitted by other
countries. Such e country c¢ennct eleo guerantee modern re-

quiremente of importers of egriculturel rew materials end

foodstuffs, whicﬁ to s greaet degree decressea its export

1-2
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posoibllitiea, In other words, the ©Orgasnization of s ays~
tem of monitoring of food contsmination by mycotoxins raepre-
sents an economically profiteble measure, becsuse, on the
one hend, it gusrsntees the safety of foodstuffs for a
country population, and, ensuree the export of high-quality
food products, on the other,

It is worthwhile mentloning that in many countrieas the
ebove deacribad systems of wonitoring of contaminstion of
agriculturel raw materiele snd foodastuffs by mycotoxins, and,
in perticuler, by efleatoxina, were initislly introduced in
respact to the imported produce. A monitoring system ims por
ticulerly beneficiel for the developing cegntrlaa of Asia,
Africa end Latin Americs, meinly living on the export of ag-

riculturel raw msteriels snd livestock fodder,

Laborstory control of food conteminstion by mycotoxins

Three major stages can be singled out in the eystem of
control of conteuinetion of egricultursl rew msterisls and
foodatuffe; ssmpling for analyeis, lsboratory analysis of

semples eand the processing of enselytic results.

carpling for enelysis

The seapling snd semple preparstion for the mycotoxin
enolysis sarves s one of major steges of a monitering sya-
tem dua to 8 considerable influence, exertead by the former

gn the perfurmnncé of enslyses, It should be mentioned, that
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usually mycotoxing are identified in high conocentrastions
only in areas of food affection by toxicogenic strsins of
mycroecoplo fungl. Thus, for an sdequate sassosment of a
mycotoxin eontamination degree in respect to s lot of agri-
cultursl raw meteriales end foodstuffs, s representative asmpls
ie needed, which depends on the type of foodstuffs and on
tho'nyaotoxin chemical structure., In view of the sbility of
mycotoxin producers to affect foodstuffs st sny stage of
food productlon,'tho sanpling prooedure should be orgsnized
:t various steges; prior to harvest, during storage, before
pnbiie consumption. The control of contaminated imported pro-
duce 1is reasonable to organize at the stsge of produce im-
portetion to a reciplent country. During food sampling from
lots, it is necesssry to teke into coneideration the follow-
ing major elements; No, and volume of samples, their homo-
geneity snd quelity representativenese.

It should be remeambered that for liquid products the
sanple voluzme can be smaller than that for bulk produots, 1.§.
grein, flour, eto, The most labour-consuming is ssmpling
for the snalysis of eflatoxin content, According to the stan-
dards of soms countries (e.8. the USA) for the above purpoee
the lot sempling pettern is as follows;

pesnuts - 48 one-pound samples;

Brazil nut - from 20 to & one pound samples;

corn grain ~ 10 one-pound eemples;

cotton seeds ~ 15 four-pound samplse;

dried fruits ~ 50 one-pound samples;

I3
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4ry milk - 10 one~-pound sampleas,

An lmportent sspect in the preparation of samples for
analysis consists in their preliminery grinding end mixing.
The sslacted samplea from sech lot are pocled together, are
thoroughly mixed using mechanic mixers, snd are ground, In
this way sn avarsge anﬁplo is melected for the mnaslyeie. Le~
boratory mixers snd large power{ul grinders permitting to
obtain aversge samples, repfeaent a limiting fasctor for an
sdequate mample preparation for the mycotoxin snalyaie.
while escasaing the significence of individuel components of
the aummery error in the aflstoxin 1dentlfieation, one ocan
sge that in ceses of low contsmination leveiq (up to So/ug/kg)
the latter is explained by the sampling error. Thus, for
example, whan the sflatoxin a‘ concentration in pesnuts wes
2§/ug/kg. the verietion fector of the anelytic technique
constituted only 23%, whils at the stage of sempling ~ 110%,
The sbove high ssmpling error per cant is sxplsalned by
menifested heterogenelty of conteminetion. For sxample, it
was calculsted thet the pressnce of one pesnut kernel with
high aflstoxin content {1000 mg/kg, the level, which is quite
goumon) mumong 10 000 normal kernels results in thoe average

50 ug/kg 1avel of contemination of ths semple.

Techniques of control of food conteminetion by myeotoxina

&1 present, several types of control techniques in thae

fisld of 7ood contmminetion by mycotoxins are worked out:
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soreen, quantitative snalytic and biological techaiques,

Repid snd slmple pcrsening tschniques, ensure quick and

relisble rejection of negative samples. They include a common
minl-column technique for the 1dentification Af afletoxina,
ochratoxin A, searslenope, the technique of multidetection
of a number of mycotoxins by mesns of thin-layer chrometo-
graphy; the fluorescent BGY technique for the identificatien
of aflatoxins in corn, ete.

Queptitetive analytic techniques of mycotoxin jdentifi-

Eation can be subdivided into chemlicel, lmmunochemicsl and
1qmdnoenzymio techniques, Chemical techniques involve the

'ntascn of isclation and quantitstion of mycotoxins. The imo-
letion stmge conaiste of two substages; extraotion, i.e.
myebtoxln seperation from its substrate, end purificetion, i.e.
mycotoxin separation from compounds with similer physico-
chenical properties, For the purification of mycotoxins
usuelly column chromatography on silics gel, aluminium or
rlorisil, is used, depending on the charscter of substrate.
The final mycotoxin separation is reelized by meens of thin-
layer chromatography on eilics gel plates. The use of two-
dimentional thin-layer chromatography in verious systems of
solventa results in sdequate mycotoxin separation. High-
performance liquid chromatography, gas chromstography and
mass spectromeiry serve am progreesive techniques of detec~
tion snd {dentificstion of mycotoxins. The quantitation of
mycotoxinas is usuelly reslized by means of direct comperison

of the intensity of fluorescent spots on silice gel plates

14
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after thin-layer chromstography in UV light with stendsrds
of a known ooncentration elther visuslly or using dsnsfto-
metric fecilitles. For higher relisbility of the techniques
verlous confirmation tests based on ths reception of mycoto-
xin derivatives with other chromastogrephic or fluorometria
properties, are used, The reocent yesrs are cherscterised by
greater sttention being pald to'the eleborstion of highly
sanaitive and specific 1mmuhoehamical, radioimmunochemical and
imouncenzymic techniques of detsction, identification snd
qusntitetion of mycotoxins, based on the recepticn of
' :ﬁtiser- to myeotoxin conjugates with bovine serum slbumin.
An sdventege of these techniques consists 1n_th¢1r extremsly
high sennitiv}tg, allowing to identify mycotoxine in
platogremme volumes,

Blologic control techniques, which are ususlly not
charaoterizead sither by specificity or sensitivity, sre
used for the identifiostion of mycotoxine, for which there
ere no chemicsel techniques of anmelysis, or ss confirmation
teste. Various microorgsnisma, weeds, ohick embryos, meny
sxperimeniel snimels, are ueed as test-objeacts in blologlical
techniquen of mycotoxin identification.

It should ba undarlined that the determination of e
degras of contsminetion of food products and spgriculturel
rew materisls gennot be limited only to mycologicsl studies
dus to the pbmence of s correletion between the degree of
mold rungi affection of foodrtuffs and their possible contami~

netion by mycotoxinb, It is importsnt to remembar, that many
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sireine of microscopic fungi, ieclsted from normal food-
stuffe, oan produce mycotoxina under cultivetion in labore-

tory oonditions.

Procesping snd genaralisation of snrlytic results

In the presence of » system of monitoring of food
conteminetion by mycctoxins, the quantitstion results related
to seversl mycotexins in certeln forme of food products ere
sircotsd to superior lsboratories, where, if necessary, the
arbitretion anslysis is performed. The analysis and generslizs-
tion of results are performed by the lenrding leborstory of
s region of s oountry., In view of different degrees of
personnel qualifications of subordinste laboretories, Alfferen-
ces in methodologicel epprosches and laboratory facilities,
the resulte of quantitstive pnelyeis of myocotoxin content
in food products should be subject to statisticel procesaing
with the determinetion of & medisn end a 9C% level of indices,
cherncterizing the actusl level of food contemination by
mycotoxina, The study of the mathemsticel distr!bution of
snslytic results sllows to identify lsboretories with extre-
mely high number of aerronscus results, end to teke correspon-
d{ng meseures 1o relnse the relisbility of obteined datm,

The informetion releted to the control of contemiamtion
of egricultursl row muterlsls and foodstuffe by mycotoxing
can be of two types; dats requlring urgeat preventive measures

ageinet mycotoxicoses .emong the population of g region, and

-5
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the informetion allowing for the continuous surveillance
without any risk to public heslth. The urgent meesures on
public heelth protection in the identificstion of high
levels of mycotoxin contamination 1nclude; withdraswsal of »
food product from publie consumption end its dleposel or
utilizstion sa livestock fodder, the mixing of in&dequate
product with normsl produca,‘tho'tgchnological processing
resulting in the decreased level of contsminstion.

In other csses, when the uss of urgent mp esures is not
raquired, the control of conteminstion of sgricultursl raw
naterisls snd foodstuffs by mycotoxing yields useful infor-
metion mbout the very fact of conteminetion, its level,
volume snd time gherscteristics, which ellow to detaraine
the growing t-ﬁdency of conteminetion, thus, permitting to
orgsnize preventive actions befora the degree of conteminmtion
ragches a level dengerous for the populstion health. The
monitoring system ensures the ssseedsment of the preventive
action simed st the dacressed level of food conteminetion by

aycotoxina.

onitoring of the contaminetion of sgricultursl rew

moterisle and foodetuffe by mycotoxina; orgenize-

tional princliples

The problem of contnminatlon of egricultursl rew
neterisls, foodstuffs and fodder by mycotoxins is charecterized

by s nusber of espects: medicel, sociel, economic, etcs, end
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can be resclved only through the combined effort of
verious Ministries(Ministries of {eelth, Agriculture, Food
Industry, Trade, stc,} and depertments. The oreation of &
country {nestionel} eysiem of monitoring of food contaminetion
by mycotoxine places -the responsibility related to plenning
snd gontrol in the hande of cone contrai sdministretive orgsn,
lik;, for example, the Ministry of Health, the Ministry of
Agriculture or the Ministry of Environmentel Protection, It
is this orgen thst should perform the collection, gensrelize-
{lon snd snalysis of the monitoring results, should work out snd
intrbducc mespures on the prevention of mycotoxicosss snd on
the decrepsed food contamination by mycotoxins., The above
netiona)l orgen also reslizes the coordinstion of studies
end complex progreammes onh mycotoxin contrel with other
concerned Ministries. The orestion of g working group being
entrusted with direct planning, precticsl reelization,
sseepement and coordinstion of the monitoring progremmes
relsted to food contamination by mycotoxina, within the
structure of the sbove mentioned nstional orgen, is quite
expedient, The composition of the working group, beaides
responsible stete officiels, should involve the perticipstion
of scientiste-epecialists in verious aepoét. of mycotoxin
eoptrol.

The organizetion of an snelytical service directly
performing the snslyeis of samples for mycotoxins represents
en extremely significant question in the monitoring of food

contemination by mycotoxins., Tt should be borne in mind thet
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it ie wore slgnifionnt to Ldentify high conteminstion laveln
in 8 meximel number of smeplae, then to anslyrs s limitsd number
of armple s using highly sensitive and complax techniques. The
avove principle is perticulerly eifgnificent for countrien
heving limited mnmlytic possidbllitiea. At the srme time one
should use hlphly reliasble technicues of detsction, identifi-
ontion ond guentitaiion of mycotoxlnae, becnuss the opplica-
tion of *slmple* techniques usurlly 1 sulis in the iner ased
nuaber of paoudopositive 2nd pssudonagntive testa, which is
naturelly undesirsble both from the point of food safsty, and
in éaapact to surdeuliurel produection economics. The abave
protlems upuplly £ind thelr solutiasn 4in the erestlon of »
multi-etep monitoping saystem chorcterizsd by thé groving
nnelytie poapibilitiso of corrpaponding lrboratories; from
laborstorisa ueing siuple acreening methods to those equipped
with tha tachnigues of high-performsnce liquld ochromntography
snd chrumstonnsupectromelry, The multl-step control syatem
allows to rationnlise and utllire sometlimes limited personnel
resources, With the sophistiocetion of methodologidal approaches
in asntrol laborstories of vearious levels the personnel per-
formmnce should rise nccordingly: from a lsborstory worker
usiuyg siaple quelity scresning technlques st the initiel
monttoring stngw te s hlghly qunlified inveatligetor, not
puly onpable of the mnslyels using wodern instrumentsl fa-
ellitiry, but why cwn nloo crents new end fmprove the exist-
fop noplytie tochniques at the superlor level of the synten,

Tet up ataly thoprinelple dlnsrence of tte orrnnlzation
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of a natlonal monitoring syetem in the fleld of fooud conteowli-
nation by mycotoxine (Liagreamo 1}. A working group in chargs
of the organization end direct remlizetion of the whole
prograume of monitoring of food contemination by mycotoxina
is pet up at the nationel orgen responsible for the control
or.food quolity. This group guides the sctivity of the cen-
Aral laboratory and the whole system, colleots end snslyzes
the information coming to the laboratory from inferior levels.

The centrel leborstory, alongside with a reseerch institution

responelible for the development of resoach in the fleld of
mycotoxin control on the netlons) level, introduces into
prectice the new tested techniques of snalysls, works out
methodologicel recomumendetions snd inetructiona, trsins the
personnel of regionel and locel leborastories st the plece of
work, controls the results of sneslyees performed by lsborato-
rles of the inferior level end, if necessery, orgenizes arbi-
tration enelyses, The bulk, of routine analyess for the conts-
minetion of food products by mycotoxins is done in regionsl

end locael leboratories.

Now how_doah the wonitoring system function? The spe~
clelly treined personnel of orgens of heslth cere, agricul~
ture, veterinery servises, i,e., the organs responuible for
the control of the quality snd safety of foodstuffs, seleot
somplee for enslysis by stenderd techniques designed for
cortain types of foodstuffs, at enterprises of egricultursl
end food industries, in wharehouses, at merkets, institutions

of trade and public cstering, in places of import of foreien

1-7
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produce. In pome onses the represeniatives of local laboratoriss
een perform the quality conirol by meens of corresponding
ecreening taohniques directly st the place of sempling.

Ususlly, the pnalyeis of semplee for myootoxinas is parformed
sither in looal or in regionsl laborstories. The resulte of
enslyses are systematized and ere presented to the ceuntrsl
laboratory whare all data are sundarized, The informstion on the
fregusncy and lLavel of contruinetion of some foodetuffs and
rodder by myootoxins are stetistiocelly processad by the
working group snd ere dent to the national orgen respensible for
thalenntrol of the quaellty and asafety ¢f food products,
which, in turn, works out adequate preventive Messures
aimed et the decrgesad level of contemination, fho practiorl
reslization of ihl above memsures is performed through the
organa and eatablishments responsible for ths production,
purcheses snd distribution of food produce,

1t is necesssry to underline that only the existsnce
of the sbove feedbyck sneurees the effect of the monitoring
sysiem, bacsuse the control slone can in no way result in
the decreased level of food coatsminetion by mycotoxins.

Let us disocuse tha existing Soviet monitoring system
related to f£00d gonteminstion by mycotoxine (Diegrrume 2),

The minietpy of lleolth of the USSR and the Miniatries
of laslth of the Union Republics are nationwide siate orgens
recopnsidle for the control -of food eefaty. The Principle
Senitory-fplidemiclosicel Depeartment and its composite Dapartment

of Hutriticusl Hyglene provide puidance to the menitoring
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system related to food conteminstion by foreign egenta,
including mycotoxine. Sanitary-spldemiologlical deperiments
sntrusted with spimiler rights ere also set up in Republicen
Ministries of Heelth. TheInstitute of Nutrition of the USZR
Acedeny of Medicel Sclences represents the national lavel of
ressarch institutions involved in the scientific sctivity on
myc&toxin control, At the Hepublicen lavel the sems funations
ere performed by verious resssrch institutions of the hyglenic
profile, .It ie on thelr beais that the eo celled aclaptifiuw
Sractical centres on tho control of food contemlnmtion by
mycoiuxins, corresponding 1o the level of ceniral leborstorise,
function, In the USSR there is a broed network of Republican,
oblest end town senitary-epidemiologlcal sta tions composed
of corresponding lebors torlea of toxicology end nutritionsl
hysiene. The sbove laboretories reelize the direct enslysis
of food products for mycotoxin conteminstion, Besldes these
leboretories, the 6o cerlled besin senitery-epidemiological
stptione controlling mycotoxin contemination of imported food
produce, end which sre loceted in the srees of import of food
products end sgriculiursl ruw meterisle from foreign couniries,
wore set up, Tie resulte of enalyses performed in besin, town,
oblest end Republicen senitery-epidemiologicel stations are
oleseified on correeponding levels end erv presented to the
Pr;nciple Senitery-Epideuiologicel Depertment of the UBSR
Kinistry of Heelth, where, if necesssry, preventive uecsures
un. worked out, These preventive meesures ere introduced into

the neticnal economy vie the Ministries of Agriculture, Food

1-8
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Industry, Milk and Deiry Produce, Procursment, Fruit end
Vagateble Growing snd Forelgn Trade, The arfects of preventive
nepaul'os ere subject to s rapuler control from the eanltery~

spidemioloyienl service of the country,

Reting of mycotoxin eontent in foodmtuffs end egricul-

turr) _rew meterisls; e mejor preveniive mersure nagainpt

alimentery toxicoses end remotes mycotoxin effscte

Coimmon ocourronce of microacople fungl and their
pomsible affectlon of mgricultursl raw msteriele snd food-
stuffs at mny stege of production mako; totel prevention of
food contaminetion by mycotoxline practicelly impossible, 4t
the mrng time, th; organs responsible for the control of
quality end safety of food prbduote have & task of preventing
the consumption of conteminwted food by the populstion. liyglenia
reting of the mycotoxin content in egriculturel rew msteriels
and foodatuffa perves 8 e major mesns of nutritlonal protac~
tion from foreign amgents, including mycotoxins, In recent
yerro we have witnwesed @ redionlly inocreased intereast of the
epoecialists in the mejority of countries to the problem of
moxinal permiesible levels or concentrutions (MPC) of mycotoxina
in food produce, A manifested tendency, first, to & lsrgsr
number of countriem offloislly sstnblishing the MFC for
mycaotoxine, sec.nd, to the ipcroaaud nunbe:' of myeotoxina
subject io reting, mnd third, to greater reting differentis-

tisn fn respect to verious types of food and fodder, ie

-
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clearly observed (Tsble 1), The sbove tendencies ars explaineq,
on the one hend, by the incoming sdditional scientific dete
snd by our brosder knowledge of the noxious effect of myco-~
toxine on the human orgsnism, end, on the other, by further
davelopmént ‘of nnaiytic techniques of detection, identificstion
and guentitation of mycotoxine in foodstuffa, It should be
noted thet in the elaborstion end esteblishment of mycotoxin
KPCe in food end fodder bothe the criteris of mycotoxin dsnger .
for humen health, and possible limitations for the relisble
ldentification of mycotoxina using the snalytic iechniquea,
sre taked into considarstion. As cen be sesn from deta
presented in Table ;, by the pre;ant tlme there ere about %0
countrias who offlicially estpblished ''POs fdr aflstoxina.
Several countriea, besides aflatoxine, elso astoblished
officisl retings for other mycotoxins, representing danger
for humen heslth: pstulin, ochretoxin A, sterigmetocystin,
deoxynivelenocl., In meny countries, such ss Belgium, Columdie,
Denmerk, USSR, France, Czachoslovekia, Yugoslavia, Jepen, snd
others, differsntistiad retince for tha efletoxin content in
verious foodstuffs snd fodder, were specified. A more atrict
rotin; norms ere dasigned for babyfood producta.

The monitorliag of food contei.nation by mycotoxins
ensurar continuoua control of thae Je;ree of mycotoxin conta-
minatien relsted to sowo foodstuffe without aurpnauipn the
pfficinl MI¢ levelr, Npturelly, corvespondin: meesurre gusren-
teaing totel safety of humen fodd sheuld be undertuken osach

time tho MFCa sre gurpassed,
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Apsesgment of the monitoring sffeet in the rield

of mycotoxin contamination of sgricultursl rsw

materiels and foodsetuffs

The indicee of chemicel purity of the internsl humen
environment serve ee the major aseessment criterium 4{n the
field of food conteminetion by mycotoxins. In other words,
with the introduction of s monitoring Bystem the populstion of
8 given region should be guaranteed sdequate safety of the
internal environaent, i.e. the prevention of conmumption of
mycotoxin-contaminated food, .

The an;lysis, systemmtization and generelizsetion of
control results related tp food conteminstion by myeotoxins
&llows

-~ to prevent human conaumption of food products ¢heracte-
rized by a high }efal of mycotoxin conteminstion;

=~ to pssess remole effects of consumption of mycotoxin-
eontsminated food on the basis of the calculation of the total
smount of consumed mycotoxine during s certein period of
tine;

- to evaluste the quality of imported agriculturasl rew
materisls end foodstuffe, coming, in perticulsr, from countrle.
without self-mmintsined evatems of control of food contemi-
nation ﬁy nycotoxins;

- to reise the quelity of sgricultursl raw materiele and
foodstuffs decigned fo; export to other countries;

~ to mssees the effect of technological and culinery
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food processing for the level of mycotoxin conteminstion;

- to atudy the correlstion dspendsnce between the lavel
of food contamination by mycotoxine in & given ré;ion end
epldsuiologicrl dsta on the morbiiity cherscteriatics emong
the popﬁlation.

Alongside with hesltih esre espects the monitoring effect

is alsp determined by economlo profit,

International control eystems in the field of

food contemingtion by mycotoxine

At ‘prosent, the problem of mycotoxin epontrol goes
bayond the intasresta of individusl lsborstories, research
inestitutions and even countries, and i8 subject to thorough
attention of meny internatlonel orgenizstions; World Haelth
orgsnizetion (WHU), the UY Food end Agricultursl Orgenizetion.
(rap), the UN Environmentsl Progremme {UNEP), the Internationel
Agency for Reaassrch on Cencer (IARC), the sseotiation of
gffieisl Anelyticel Chomiuts (4caC), the Internstivciaal Union
of Purs end Applied Chemigtry (IUPAC), World Veterinsry
Apagoiation (WV4), mnd B number af others,. Iﬁ the fromework
of the sbove mentioned orgenizations aspsciel acientific-
pragticel prosrammee simed et the eleborrtion of problemé of
enviromuientsl protection including the task of of Bumen food
ut foty, ere creatodvond develop sucoessfully. Some of the above
pregrammes reserve s signiflcant piace Lo the problem of

mycotoxing: e.p. the International Progremnue on Chenienl
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Safaf& (17C5), the Global Environmentel Monltoring System
(GEMS), the Monitoring end Assessment Reseerch Centre (MARC),
the Joint FAU/WHO Pood Stenderds Progremme, The Colleborating
FAO/WHC Centres on monitoring of food contsmination by
’fureign substuences, including mycotoxina, aere set up end
function in the frsmework of FAQ end WHO {(Table 2).

The above meantioned internetional progremmes envisage:

~ peeistence to nationsl orgenizetions in the ssteblish-
ment ond developuent of monitering systems related to the
contamination of egriculturel raw materisls, foedatuffs end
fodéer by mycotoxina;

- creation of an internationsl coordinstion centre on
colieotion snd storage of enslytical resulte obteined within
the framework of naticonal systems of monitoring of mycotoxin
contaminétion of egricultural rew materisla, foodetuffs snd
fodder;

- provision of dste to the natlonal or genizations on the
ssaessment of food contpmination by mycotoxina related to
human heslth;

- review, assessnent and distribution of the monitoring
data related to mycotoxin contemination of sgricultural raw
materiels, foodstuffs and fodder; v

- internationel coordination of resesrch ectivities
on tng problem of mycotoxin conteminstion of agriculturel
rew materisls, foodstuffs end fodder, perticularly in the
field of sempling, techniques of analyeis and establishment

of food chaine,
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= devalopment of research 1o work outl Iinternationsl
stondords in the Tield of Mrias for mycotoxine ralated o
virioua types of food produets and Foldder;

~ planning neatlenkl control programmes in the field
of mycutoxiﬁ coatrainetion of food end fodder on the inte:na-
tioual leve), texing into rccount the dacressed dengar of
food cuntaminrilon mnd hancs induced econcmle dsmays,

In the FAO/WHO {raaework rogulsr aeminers on the srgnni-
zation and wmanesement of fuod eo.atrol sarvices, simed, inter
alia, st ths ualflestion of the axisting focd laglislature
in various countries, nt the elabornrtion of oconcrete we msures,
pertaeining to the orgenlzmtinn of the service, ite finsnctal
ccndi tionn, personnel treining, provision of laboratury faci-
litian, at the erestion of ay informational (referance) servica,
at the uniflention of annlytic techniques asnd forms of
reglotration of obteined rauulth, are orgenized,

In the fremework of such internati sl orgenlzetione
as WHO, FAQ, TARC tnd TUPAC tho Speclnl Trogreume involving
the use of test anmpléa af mycotoxins, "snd, in particuler,
eflatoxins, eined at the luprovement 5f the lnternationsl
snd nationnl sywtems of control of mycotoxin eontaminetion
of sgricultursl rew meterisls, foodstuffe end fodder, pnd‘ut
higher nuplity of en:lytic results, wes crested. In 1981-
t9u% elone, over 13 laborrtorice frow meny countries of the
world took pert {n ithe lnterlsborntory testings of techuiques
of efletoxin identification, while over %0 laboratorias

atudiad the anbovs techniguaes in regspact o pohratoxin A, (ne



-22-
ehould snote that the Progremme coordinatora regularly senalyzse
the whole information and subject it to stetlstical procesaing;
comparing the sensitivity and reiiability of various mycotoxin
quantitetion techniques, distribute the above dsta end recom-
méndatione smong the Collaborating FAD/WHO Centres on the
problam of monitoring of food contaminetion by mycotoxinas.

The extreme significance and high efficlenecy of the
Anvolvement of international organizations in the creation
and functioning of the Global Monitoring System related to
mycotoxin-c¢onteminsted sgricultursl raw materisls and food-
stuffs, can hardly be overestimated, The sctivity of the
above orgenlzatione favours considergbly the concentration of
efforts in the polution of this complex and multi-feceted

problem both in developed and developing countries.
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Disgramme {, Recommended orgenizati-nsl framework

Organs s‘nd
institutions

for s nstionel monitoring system releated

to food contaminetion -by mycotoxina.

Nationsel orgsn,
responseible for

responsible for
the production,
purchases end
distribution of
food produce

food quelity
control

Worklag grouE
on the osrgenize-
tion of monito-
ring of food

conteminetion Resaprch
by mycotoxine institution
resporiasible
for natignal-
- mycotoxin
Gontrel labore ‘resierch

tory on monito-
ring of food
contaminetion
by mycotoxina

Regionkl lsbora-
tories on moni-
toring of food
contemination by
mycotoxins -

Locsl leborgto-
ries on monito-
ring of focod
conteminstion
by mycotoxins

Food groductionz agriculture,
fosd industry, etc.

Orgsnizstions ensuring expart
end import of food produce,

Crranizetions responaible  for
the distribution snd cowmarcial
replizrtion of food produca.



~24~

Dfegromme 2, The existing Loviet eysiem of wonitoring

Ministries
rgeponeible for
production end
import of food
produce;

Minietry of
Apriculture;
Minietry of

Food Tndustry
Minisiry orf Milk
and Deiry Produceg
¥iniatry of
Procurement;
Ministry of Fruit
and Vegetsble
Crowing;

Ministry of
Foreicn Trede.

Food
food

of food contemineti .n by mycotoxine.

¥inletry of
Harlth of the

SSK Institute of

Hutrition of the
USSR Acrdenmy of
ledicel Solences;

Trinciple the Netional

Senitory-

Epideniclo~ iﬁitgii{ig-?racti-
gegﬁl Depert- {Laboretory)

Minietries of
Heulth of
Union Republice

Senitery-
Bpidemiolopgienl
Departrents

Republicen
senitery-
epldeniolozianl
depertnenta

Oblest, town

end breia senltae-
ry-e{idamiologionl
atations

Eroduction; agrioculture,
nduetry, etoc.

COrganizstions of the USSR Ministry
of Foreign Trade, responsible for
export snd impori of food producse,

Organizetions end institutions of
the USSR Minietry of Foreign Trede,
responsible for food cowmercisl
operaticne; establishments of
public cestering.
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Tsble 1. Officisl maximel parmissible concentrations
(MPC) of myocotoxins in food snd fodder,

eatablished in various countries,

Country' Mysotoxin Type of produce MPC }us/ks)

1 2 2 4
Austrelie Afletoxins All food products 5.0
Austrie - - All types of foddar 50.C
Belgium - A1l food products 5.0 (B}

Milk end dairy
produots . e (Ml)
Patulin All food products o]
Cchratoxin A - ) 0
Sterigmato-
oystin - 0
Zearplenone - 0
Bragil Aflstoxine Pesnut mesl (export) 50.C
Cansda -"- Nute snd nut produce 5.0
Deoxynive- .
lencl All cereals for 0
babyfood
Columbia Aflatoxina Pesnuts, seesame, 1€.C;20.C
cereslad, sorge p Ay
Cube -t Ceresls, pasnute C
Penmerk - Pesnute and peenut
produce 1c.C
Yarioue types of
fodder lO.C-ﬁC.((q}
Cehratoxin A Park 25.¢

Kidneya, liver 6.0



Tebla 1 (cont.)

i 2 3. 4
Bowinicen
Republie Liflstoxins Corn and corn
produce o] (B1+ G‘)
Verious types of
fodder 30.0
Fadersl -~ Peanuts end
Republic of psanut produce, 2.5 or 5,0 B'
Garmany other olls and
nute
Various types of 10.0-%,0 (8,)
fodder
Finlend - - Nuta and nut
produce . 5.0
Frence - All food producie 10.0
Babyfood © 5,0
Pietary deiry products 0,024 ug/
100 X jbules
Various trpes of
fodder 10‘0-50.0(!3]}
Great Britain - Nutas and nut
produce 3.0 (B')
Various types of
fodder 10.0-50.0(!3‘)
Grece -Ma Verious types of
fodder 10.0-50.0(£P
Hong Kong - All food products $5.0
India - - Pesnut mesl {food) 30.0
" Pssnut meal (fodder) 1000 .0
Ireland - Verious types of V
fodder 10.0-50,C (B')
Israel - All types of fodder 20.0
Ttaly - Pesnuts 50.0



Teble 1 {(cont.)

i 2 3 4
Jepen Afletoxins A1l food productp 15.0 (B,)
Fodder pesnut
mesl (import) 1000.0 (E‘)
Jordean - Various t¥pns of
food and fodder 15.C or 0.C
Keanys - Pesnuta snd peenut
produce 20.0
Luxenbourg - Pesnuts and pesanut
, produce 540 (Bi)
Various typea of
fodder ‘ 10.0-50.0(8,)
Molawi - Peanute (export) 5.0 (Bi)
Maleysie ~_ A1l food products 0
Netherlends M- Pgenuts end pesnut
produce 5.0 (8;)
Liquid milk 0.1 (My)
Various types of
foddar !0.0-50.0(8,1
New Zeland - 411 imported food 15,0
Pea (export) 5.0
Nigeria . Food produce {axport) MPC of
importing
countries
Norway - Pesnuta, Brezil nut  20.0 or'_5.0(Bi)
Fodder (pasrut grist,
coconut grist, corn) 5C.C
Patulin Aﬁplb jules {concentr,) 50,0
Philippines ifletoxine Tennut ond coconut
produece (export) ]
Poland - ALl 34 oroducts I CE I
Tortugel -~ Teriuls
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Table 1 (cont.}

i 2 . 2 4
Singepore Aflatoxine A1l food producte 10.0~19.0
South Africen .

Republic - 411 food products 0.0 or".O(B#
Surinam : -, Peanute and pesnut .
produce 5.0 (B}
Switzerland - Food produce 3.0 or 1,08,
Milk and dsiry
produce 0
" pPatulin Apple Jjuice (doncentr.) 50 .0
Sweden Afletoxine 411 foed products 5.0
' ' whole nuts 20.0
Fodder 600.0
Patulin Apple Jjuice {concentr, )} 50.0
Thailend Aflatoxing Pood olls 20.0
USA -~ All food and fodder 20.0
Liquid milk 0.5 (M')
USSR - All food products 5.0

Milk and deiry produce 0,9% (H')

Patulin Fruit and vegetable
Juices and concentrs-
ted pures 5C.0
_Seme for babyfood 20,0
Yugoelavia Afletoxins Ceresla l.O(B'+G’)

Leguminous and nuts 5.0(B'+G')
Peanuts I0.0(B,*G,)
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Toble 24 Collgborating Centras for Joint FAO/WED
Focd snd Animel Feed Conteminstion Inciuding

Mycotoxins Monitoering Progrs:ne

Jountry Resesrch Tnstitution, Tnstitute

Austrelin Food Administration Austrelis Commonwaslth
Depsrtment of Heslth, Woden.

Austria I"inietry of lieplth ond Environmeptsl
Protection, Viennsa.

brezil Instituto #dolfs Lutz, Seo Peulo,- .

Conedrp "Fuod Directorate. Health Protection Rranch,

Depnrtment of Iptinnal Heelth and Welfare,

Ottawn,.
Donimark Nationel Food Institute, Sobory,
Bgypt Senltery Chqmietry Laboratories., Centrsl

Laboratories Genersl Administrstion. Ministry

of Vemlth, Ceiro.

Cermpny, Fad. Centra for Surveillance and Evéiustinn of

Republié of : .
Health ¥azfrde by Environmental chemicels,
Berlin (West).

Guetemelo United Food and Drug Control Lesboretory,
Guatomala City.

Hungery Dapertment ol Toxicologicel Chanistry.
Inastitute of Nutrition, Dudepest,

Irelend pepertrent of Agricultura. Agricul ture Hotuse,

Tublin,
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Foble 2 (mont.)

Country Research Institution, Institute

Japda Food Division., Notionsl Institute of Hygienic
Sclences, Tokyo.

Kanys Netionel Public Hewlth Laboratory, Ministry of
Heelth, NeiTobi. '

Mexico Suteecreteria de Me joramlento del imbienta.

Nathe lends

New Zalend

Polend

quater

Sweden

Switzerland

UK

A

Secreteria de Salubrided y Asletencia, Vexico.

_Hationsl Institute of Public Health, Bilthoven.

Food Section, Food snd Nutrition Brsach Division
of Public Heslth, Depertment of Heslth, Wellington.

Depurtment of Food Reesesrch National Institute

of Hygiene, Wersew.

Regignel Centre. Food Conteminstion Yonitoring,Dohs
Toxleology Laboratory. Nationsl Food Administra-
tion, Uppesla.

Federal Office of Public Heslth. Food Control
Division, Bern.

Food Sclence Divimion., Ministry of Agricultare
Fisheries and Food, Londen,

Bureeu 5f Foods. Public Health Service, Food

end Drug Administration. Depertment of Health
end Human Services, Weshington.

Institute of Nutrition., Acedemy of Medical

Sciences, Moacow,
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