


BIOLOGICAL TECHNIQUES OF MYCOTOXIR DETECTION
IN FOOD AND PEEDS

Z.A. Kurbatskaya

A oonsiderable number ¢f toxin-forming fung. speoles
affecting ‘fud and food products is known nowadays.To fungl
toxins are notabol:;.tu of differing chemical origin with &
more or less specifio pathological action on the organism of
man, animals, plants and miorcorganisma.

'l'h‘o pathological action upon e living organiesm has been
demonsirated in relation to the following fungi: Cleviceps
purpurea, Cl, paspeli, sthachybot'zjig !;tg_rnana, St, atra.
Bt. lobulﬁ'g; D_c_pydrpéh;!.um tox:lc__u_n;,' D,_csucasicum, Pusarium

ipnearum, ¥. gporotriﬁgiilla. P, tricinctum, P, pambuci-
pum & gp,, Aspergillus flavus, A. paragiticus, A, fumiga-
tus, A. ochraceus, A, clavatus u gp., Ponicillium islandi-
oum, P, viridicatum, P, urticae w gp,, Flthomyces chartarum
and many others.

The ethiclogical importance of the listed spscies of toxin-
forming fungi in correspending diseases has been related
to the 1ngont1.on (with food or fodder) of substrates affec~
ted by them; it has been reproduced in experiment., Besides
the mentioned toxin-forming fungi, more than 140 other
‘species are known which belong to different taxonowmioc groups
(Sarkisov, 1954; Bilai, 1954, 1970, 1977; Spesivimeva, 1964;
Moreau, 1974; Kellerman, et al, 1976; Krogh ,1968).

Owing to the broad spread of microscopic fungi in nature
and tLs ability of many of them to form toxim, toxicity end
carcinogenicity of some mycotoxins, considersble efforts

have been made to achieve effective detection and control
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of microsoopie fungl metabolites in food products and feads
(Bpesiviseva, 1964; Kvrasova, Kostin, Malinovekaya, 1971,
Bilai, 1982),

Different techniques of investigation are applied to
prevent human and animal diseapes, to elucidate the cause
of mycotoxicowsis, to identify the pathogen &nd t¢ enasure
the safety of food or feaed. However, the investigation tech~
pigques have some common principles: sampling, mycological
analysis, leolation of pathogenic fungl 1in & pure culture,
extraction of toxle pubstances from feeds or food, detecticn
and identification of mycotoxins, study of thelr biological
action using different teat objeots and establishment of
the maximum allowable concentration (MAC) for mycotoxins
in the studied sample.

Blological techniques wmay be applied both for the deter-
mination of the sanitary standard of foodstuffs and for thi
determination of the toxigenic activity of fungi and toxin
preparations. Considering varyilng susceptibllity of animals
and birda to mycotoxins, the more frequenily used animals
in blological tests ere chicken, duocklings, hens, pigeons,
mice, rabblite, some fishes, plants, microorganisms, tissue
oulture, eto,

Biological techniques

Alimentary tests on animals are uaed to doferminl the
general toxic action of feods and food products,

Mice, guinea-pigs, rabbits, cats, chicken, pigeons and
ducklings are found to be suaceptible to toxic subatances of

fungi belonging to the series of Pusarium, Aspergillue, Dep-.
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drochium, Penicillium, etc. The toxicity of feeds and food

products is determined by feeding grain rations to chi-
cken (5-15 day-oid), pigeons, mice, ducklings (1-10 day-old)
coarse vegetative feeds - to guinea-~pigs and rabbitas, pro-
ducts of animal origin - to cats, dogs, mice,

. FPeeding

The regular daily feed ration im replaced by the studi~
ed feed (50-100%) which is fed to test aniwala for 10 days.
The animala are first left, for 5-6 hours, without feed to
induce a rapid onset of the toxicosis, Watering is not
limited. The amount of ingested feed is recorded daily.
Depending on toxicity level and amount of feed eaten by test
animals, the onset of the disease or death of the animal
way differ in time. Yoteworthy clinical sywmptona of poison-
ing of chicken with toxic grain contaminated with fusaria
are: cysnosis of the comb and the wattls, sleepiness, not
infrequently diarrhea; if the diseass takes a protracted
course it may be acoompanied by anemia, sharp leukopenia,
and loss of appetite, drop in weight, and vomiting in pige-
ons.

Ingestion of grain infeoted with toxigenic aspergilli,
penicllli causes the disease and death of the animals
within the range of one to three days with clinical manifes-
tationa of damage to the central nervous system(trembling,
convulsions, paralyses).

Positive indications of feed toxicity in a bioassay

on animals is loss of weight, disturbence of the gastro-intes-

tinal tract and the central nervous system; in birds - cya-

nosis of the comb and wattle, anemia. Sharply toxic samples
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of feed are liable to induce death without clinical mani~
feptations of intoxication,

Intragastiric adminigtration

To determine the toxicity of fiour, groats or products
of animal origin a water mash {1:2 or 1:3) of the studied
saxple is sdministered direotly into the stomach,

Mice {(3-5) are administered a water extreot at a dose of
0.5 ml or an sxtract of the studied sampls (mg) through a.probe
dirsotly into the empty atomach for three days, 4 blunt and
slightly bent na;dlc put on a syringe may be used for the
proble. Toxicity of feeds or food products is determined
by the time of death of mice and the amount of the sxtraoct
of the studied sample or the water extract administered to
them (Kurasov V.V,, Eostin V,V. Malinovekaya L.3., 1971).

To study food products damaged by the A, flavus fungus
Allgroft R and Carpaghag R.B.i. (1963) euggested the tech-
nique of aduministering to one-day o0ld ducklinga the extract
of the studisd sample directly to the foreatomach.

To carry out the bloassay on ducklings the aflatoxin
of the studied sample is extracted by methanol, ester or
chloroform, Water suspension of thi extraot is administered
directly into the ducklings etomach at a dose of 0.5 ml on
the first day, 0,75 wl on the second day, 1.25 ml on the
third day and 1.5 ml on the fourth day., The ducklings are
kept under observation for seven days, are sacrificed and

their liver is studied.

1227



1227

-5 -
Positive indications of toxiocity and ocontamination with
afletoxine of the studied products are: fatty dystrophy of

the liver in mice and ducklings, proliferative processes in
the biliary ducts, multiple hssmorrhages, sdemas.

Rabbit skin test
Thia technique is used to determine the toxicity of gra-
in, food products, friable products, products of animal ori~
gln.
To do this, 50 g of & minced product is placed in pack~

oty of filter paper and extracted in Soxhlet's apparatus for

six hours using ester (methanol, chloroform}. The extreot

is then placed into an evaporation dish or & volumetrie
flask and i1s evaporated in a fume cabinet at room t{emperatu-
re until the smell of the solvent disappears.

In the sbaence of Soxhlet's apparatus 50 g of minced fe-
ed are placed into glass jars (0.5 1.) with a ground gless
stopper and ether or alkohol ether (1:3), bensol or methanol
is poured in so that the liquid would cover the sample for
2-3 om, Extraction continues for 24 hours at room temperatu-
re, and the-jar is regularly shaken, Then the liquid is pou-
red out through a paper filter to an evaporating dish acd
left in the fume cabinet until] all soclvent is evaporated.
The extract from grein products looks like vegetable 0il whi-
ie the extract of plant products are crumbly in consistency
therefore two drops of vegetable or cod cil are added prior
to the skin test.
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The exiract 1s placed on well-gheven but undamaged
akino of the rebbit (4-5 cm) and is slightly rubbed into
the skin using a glass rod or palette, The extract is admi-
niptered twice at a 24 hour interval, To prevent the rabbit
from licking the applied extraot a carboard plywood collar
are put on the animals neck, The reaction ias registered
daily. The inflammatory procession the pkin develops on the
first and the second day after the application of ths ext-
ract, 1t is intensified later on and by the fourth-fifth
day (at times by the seventh) reaches ita peak,

The radbit skin test ae a technique of determining the
toxicity of feed or fungl cultures has been studied by many
inveastigatora, It wae noted that different partis of the skin
of different rabbits have differing suscepiibility to toxio
subgtances, the most susceptible skin is on the rabbit's
back or the sides,

It has been alaso found that the sensitivity of man and
asnimal gkin 1s not the eame. The skin of guines pigs has
medium sensitivity while the skin of catile, Lorses, sheep,
hen, geeas, dogs and cate is Just as susceptible as rabbit
skin, The wkin of white mice is the least suscepiible.

The skin to;t following the application of the extract,
allowa oneg to oonsider the extent of toxicity of the studied
product by the nature and depth of the inflammatory process
(1, 2,°3, 4}, The third and fourth degrees are brought about
by toxic or highly toxic feeda and food products. Control
is by extracts of wholesome grain., Some species of toxin-~

forming fungi (patulin, for instance) cause no dermonecro-

)
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tis reaoction,

Determination of food toxicity by suboutaneous
introduction of extracts to mice, ducklings

and chicken

A pample of the studied product (200-250 g) is ground
snd placed in an acidified ester-alkohol mixture (200 ml
ester + 100 ml alkochol + 1 ml of strong hydrochloric acid).
The mixture is extracted for 2-3 days in a refrigerator, the
solvent is filtered. The filtrate is evaporated in a fume
oabinet up to the disappearance of the solvent's smell, 4.5~
9 ml of sterile neutral oil is added to 0.5-1 ml of the fat
sxtract and is thoroughly mixed,

Mice are administersd subcutaneously 0.5 ml of the
studied extract, ducklings snd chick - 0,5-1 ml; control is
0.5 ml of neutral oil. Animals are kept under observation
for 3-5 days. Highly toxic products kill the enimals in 6-12
hours, or in two dayas, Extracts from weakly toxic feeds cause
only necroses which develop on the site of application. Con-
trol animals do not show any changes.

Intracutaneous adainiatration of the extraot
into hen's wattle

Ester.or alkohol-ester extracts (1:2 or 1:13) are prepa-
red; ground grain or some food product is iomersed in the sol-
vent, extracted for 24 houél. and then filtered, The solvent
is evaporated, The oily extract, at a dose of 0.1-0.2 ml, 1is
inject~d into one of the hen's wattles; into the other - the

I-4



extract of a high-quality product, The reaction is assessed
by the presence of an inflammatory process, an edena, hea-
morrhage and necroses at the site of administration. The
wattle thickness 1is measured by & cutimeter (Birbinm 3.3.,
1967). '

Datermination of the maximum allowable concentration

(MAC) of the mycotoxin in the studied sample

To determine the extent of toxioclty of studied samples
of feed, food products, fungi culture appropriate extracts
with the known welght or volimetiric content of mycotoxins
ere prepared from the sample and adminiaterod to animals
in increasing amounts intraperitoneally or intravenously.

In case‘of intraperitoneal administration, mice are
injected with 0.5-1 wl of the studied substaence, guinea-
pigs - 2-3 ml, rabbits ~ 5 ml,.

Intravenous administration requires that the injection
substance should be absolutely sterile. It is injected at
a dose ranging from 0.5 to 10 ml depending on the animal
species,

To agsess tolerance and toxicity of the studied sub-~
stance it is necessary to determine the maximum endurable
dose {MED), the abasolutely lethal dose (LD 100) and the dose
which kille 50% of test animals (LD 50), The study is con-
ventionally started with the determination of theae dosen
for albino mice. To do this the preparation 1s administered
at different doses: ranging frow those which do not produce
any toxin phenomena in the animala up to a dose which killa
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all the teat mice, Every dome is administered to 5 or 10
mice. The preparations are usually administered intraperito-
neally. The number of animale which die throughout the ob-
pervation time 1s recorded (Pershin, 1959).

All the enimals which have been used in bilotestis to
dotect myeotoxin& in food products and to study their bio-
logical action were diseectsd and morphological pathologlea
in their organs and tissues were studied.

Besides the biological test techniques used for deter-

.mining the content of mycotoxinas in feeds and food products,

studies are conducied with the protozoa Paramsecium caudatum,
Yetrshymena pyriforwmis, with eggs of the wmollusk Bankia
psetacene, with eggs of a marine borer, larvee of the Zebra
fish Brachydanio rexio, rainbow trout, sturgeon fishes, the
guppy, larvae of Artemig salina, 1rat erythrocytes, chick
embryos, tissue cultures, microorganisms, chlerella, and

okpa plant (Abelmoschus esculentus).

The protozoa

This technique 1s used mainly to determine fungli cultu-
re toxicity in both known and unkoown species, extracts
(aqueous) f;om the fungal film, cultural liquid and also
extracts from feeds.

The mqst frequently used test objecis are cultures of

Yaremaecium caudatum and Tetrahymena pyriformis. It L{s only
necessary to use pure cultures of protozoa which are obtai-

ned from natural reservoira by pasaing with a thin pipette
under a megnifying glass, The protozoa are cultivated on a
bay brew and milk media. Pure cultures of Paramaecia should

I-5
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be continually mainimined and renovaied.

The criterion for the determination of sensitivity 1ia
the time leg from the omset of the tested extract action to
the death of Parammecla.

Paramaecia dle  under the action of the extract from
fungal cultures in 8 minutes - when the fungl are highly
toxic in 10 to 20 minutes - toxic; 2 hours - weakly toxie.

Non-toxic atrains of fungi did not kill Paramascis

or cause any morphological changes even after 24 hours (Spe-
sivigeva N.A., 1964),

Paramaeciae are highly sensitive to aflatoxins, aporo-
demmiotoxin, stachibotriotoxin, dendrotoxin, fusariotoxinm,
funigatin and pome other toxine,

Kollusk eggs

To determine aflatoxin toxioity fertilized eggs of the
Bankla petaceae mollusk are used, The eggas and sperm of adult

mollusks are obtained by opening the gonodial tissue, the
eggs and gperm are guppended in marine or tab water contai-
ning different concentratione of aflatoxin, and incubated
at 10-20°C. The bicellular stage of the mollusk develops

in the control (without the aflatoxin) after two hours, af-
ter 3-4 hours - the multicellular and the trichofores, the
freely swimming forms develop in approximately 18 hours, The
division of fertilized eggs and formation of cellular envelo-
pe ia inhibited in the préeence of aflatoxin at a concentra-
tion of 0.05-40'p3/m1 80 that cells containing but several
nuclei are found dut after 3-5 hours.

Presence or sbmence of freely swimming larvae is the
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criterion of the aflatoxin action (Townsley P.M., Lee E.G.
H., 1967). '

Fishes

The toxicity of cereals is determined on aquarium fi-
shes of the guppy (Leblstes reticulatus} apecies. The

studied sample (50 g) is thoroughly crushed in & laborato-
ry mill and placed in & flat bottom flask with a ground

glage stopper. 100 ml of acetone is poured in and extracted

- in the ghaker for two hours, The extract is paper-filtered

into a porcelain dish and dry steamed in a water bath at
60°C, The dry reaidue ias weighed and dissolved in 5 ml of
acetone, and 1s placed in a glass jar with 500 ml of water
from the aquarium (17-20°C), Pive guppy fish regardless of
sex or age are placed in the solution. Their behaviour is
observed for 24 houre and the time of death 1s recorded.
Subject to the extent of toxicity of the studied samples
guppy died within one to 24 hours.

The control is a 1% acetone water solution in which
guppy should stay alive for at least 3} days (Kurmanov, Tal-
anov, 1975).

dberi L,H., and McKinley W.P, (1968) suggested a tech-
nique for aflatoxrin determination in feeds using of eggs

‘and larvae of the Zebra fish {Brachydanio reric).Aflatoxin

B, at a concentration of 1pg/ml causes abnormal motion of

the larva in 30 minutes, and kills all larva within 5-6

hours, The incluaion of aflatoxin B, at an amount of 0.1 8/xg

into 1ae retion of reinbow trout induces the formation
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of hepatomas in 0% of all fish, an increase in the aflato-
xin concentration to C.S’gg/kg, and resulis in the develop-
ment of hepatocellular carcinomas in 40%., The carcinogenic
sffect in rainbow trout is legs pronounced in case of afla~
toxin C,, B, end M.,

The sensitivity of eflatoxins compared to that in rain-
bow trout is 20 times lesa pronounced in sturgeon fishes and
30 times lese pronounced in the catfish,

The formation of hepatomas in sturgeon fishes waa ob-

served when the ration conteined 12Jugfkg of aflatoxin B,.
Bird embrycs

Chick embryos are used to detect aflatoxin B1,32,61.
a, in feeds and food products and also to detect fusario-
toxins, fumitoxim A, and some other toxins. Five - day-old
embrycs are used to introduce mycotoxins into egg yolk; one~
day-o0ld embryos—to introduce it imto the air cavitysand 9-
day-old embryos - into the choriconallantoise envelope (Flatt
BeS., 1962, Verrett M.G., 1964; Ivenov A.,T., 1967; Debeau-
puis J.-PF. 1978, Kulikova, Minasyan, Razbitekaya, 1980).

. Mycotoxins introduction technique
a) into the yolk

An aperture is wade in the shell over the air cavity
and & long thin needle 1a used to introduce 0,5 ml of the
studied extract with different content of mycotoxins into
the yolk sack (under the ovoscops). Then the opening is olo-
sod and the iray with embryos ia thermostated.
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b) into the air cavity

Prior to aflatoxin injection the eggs are examined
and the line of the alr sack is marked by a penscil, Then
an aperture made in the shell over the air sack and the tes-
ted solution at a volume up to 0.04 ml or less 1a introdu-
ced onte the egg membrane; the aperture 18 then sealed with
edhesive tape.

The embryce are placed in a thermostate for incubation’
at 37°C and a 52% relative air humidity.

¢) into the chorionsllantoise envelope

This technique is used to determine toxicity of diffe-
rent mycotoxins and extracts from the studied food products,

A thin needle is used to introduce 0.2 ml., of the tes-
ted mycotoxin extract into the chorionallantcise envelope
through an aperture in the shell over the air sack; proper
introduction is mssured by keeping the egg over an ovoscope,

The infected embryos are examined iwlce a day for 21
days., The blological actlion of mycotoxina 1a deferminad by
the time of death ér embryos and by anatomic examination.

Tox'c extracts from the studied products and feeds in-
fected by Pusarium fungi kill the embryos in 18;25 hoqra.

Weeakly toxic extracts kill the embryos in 30-90 houra.
The blocd vessels on the chorionallantoise envelope are flat.’
The embryo is hyperemic, specifically, the head and wings.
The liver is marble-~like, the kidneys are blood filled and
there are hsemorrhages on the cardiac sack,

Chick embﬁoa ares pensitive to the {oxine of Aspergillua
genus, LD50 is 325-780153/embr10n. The chorionallantoise
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snvelope of dead ewbryos shows multiple punctate haemorrha-
ges, hyperemia, £illing with blood and flacidity of the
internal organs.

Administration of aflatoxins into the yolk end the
air space of the egg inhibits embryos growih and usually
kills it on the fifth-tenth day; if it survives for a lon-
ger time it never hatiches. The digsection has shown an ede-
ma, haemmorhages end underdevelopment of the brain, spot-
tipess and degenerative changes in the liver. Underdevelo-
pment or absence of the beak, shorter legs; poor feather-
ing ere algo observed.

LD50 for aflatoxin B, when it is mdministered into the
yolk is 0.048 mg, and when it is introduced into the air
apace of the egg - 0.025!5 per egg.

Fumitoxin A kills embryos at O.ZJlg por egg.

Tiasue cul ture

This technique 1s mainly used to study the cytotoxic
action of mycotoxins upon different types of cell cultures,
Sensitivity to mycotoxina has been demonstrated for the
culturea of chick embryos liver, liver, lungs and kidneya
of baby rats; calf and monkey kidneys, liver of human embryo;
fibroblaste ¢f human gkin, Hela, Hep-2, Vero and other
cells, -

' Embryo tissue cultures of birds end mammals are obtai-
ned from embryos of chicker, ducklinga, mice, rats and rab-
bits.

Monolayer tripsinized cell cultures are obtained by
dispersing bita of tissue using enzymes to obtain suspen-
sions of individual ceils. To obtein a compiete deaggrega-
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tion of tissue cells a 0.25% trypsin sali solution (general-
1y the Difco sclution) is made or its mixture with pancre~
atin, The trypsinization of embryo tissues ia performed at
J7°C for 2-3 hours, The liquid with suspended cells is col-
lected and the cells are precipitated by centrifuging (1500
pm for 7-10 minutes), then they are resuspended in a nutri-
tive medium.

Unpurified aflatoxin at different concentrations (100,
50, 10, 1, Q5 mpg/ml) 1is introduced into the tissue culture
and tests are performed after the paseage of 1,3,6,12 and
24 hours. Aflatoxin-free culture ip used as the conirol.

In parenchyma cells, at aflatoxin'’s final concentration
of 0.5dem1, degeneration of nuclel takes place dus to the
inhidition of HNA and protein asynthesis.

The toxic action of aflatoxins on cell cultures of dif- .
ferent types i1s shown by characteristic pathomorphological
changes in cella due to disruption of cell organoids in the
monolayer, inocluding the lysoeomes, ohangaaviu the nuclear-
Plasmic ratio, slower mytotic division rate and disiurbances
in functional activity of oells,

Aflatoxin B1 at & concentration of O.OSJng/mi oomp}ete-
1y inhibits the growth of lung c¢ells in a human embryo. LD50
for the Hela oells is 5-7Jpg/m1, for the liver cells of
adult persons it is 14.3.Fg/m1. Alongside with aflatoxin Bi'
toxiec action on liver cells of & human embryo is caused by
aflatoxin G,,0,,8, (Stich H.F;, 1975, Benumovich M.S., 1973).

A 10" coﬁcentration of mycotoxin PR.(Peniciliium rogu-

forti producent) makes structure the liver cell nuclei

structure lesa @nd causes their death.
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Cultures of calf kxidney epithelium cells and iranaplan-
ted kidneys cells of a pigling exhibit high sensitivity

to toxins P, aporotrichiella. A dilution of toxins and ex-~

tracte from infected graln renging frow 1:1000 to 10"5 al-
tfers nuclei size decreases mytotic divipion and causes ly-
pis cell (Nazynov M.N., Titov V.V,, 1977). Kidneys cells of
a plgling embryo are used to detect the presence of fusario-
toxins and stachlobotriotoxins in meat of aniumals which we-
re slaughtered due to mycotoxicoses. The cytotoxic actiom
of exiracts from the studied meat manifesis itaself in the
cells rounding asppearance of granules, pigment and cell
necrosais (ﬁoikov; Yu,I. Khasanova E.M., 1980).

Hela cells, Hep-2 cells, fibroblasts of a human embryo
are pensitive to toxic metabolites of A, fumigatus, A, fla-
vus and A. niger. Peniclllic ascid at & concentration of 10
’gjml stimulates the mytotlc activity of Hela cells (Wilson
D.M., 1976).

The study of cytotoxic action of mycotoxins of differ-
ent chemical origin upon Hep-2 cells showed that wycotoxins
exert varylng effects on the mytotio regimen of transplan~
ted cells of a human larynx carcinoma, Thus, dendrotoxin and
gelvolic acid at a concentration of O.BSfQJml sharply in-
bibit cell mytotic activity; fuseric acid and patulin at a
dose of 1 and O.S‘Fg/ml increase the number of pathological
mytoses due to the chromosomes damage. Fusarin-treated cells
results in an increase in the number of K-mytoses. A delay
of mytosis in the metaphage stage has been influenced by

fumigatine, Vero cells proved to be more resistant to expo-
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sure to the atudied mycotoxins (Nagornays N.I., Barshtsin
Yu. 4., Xurbatskaya Z.i., 1579, 198%1).

Ia rat srythrocytes

The blological method of determining mycotoxin effect
on the erythrocytes deatruction rate in growing animals 1s
used to determine toxicity of extraots from food products and
feeda. A hemolyiic effect bas been eatablished upoz expoaure
to extraots of feeds affected by toxic fungi of the agper-
gillus genus (kovarsky V.A. Bushanskaya T.Ys., Berechinsky
M.Ya., 1980), The authors concluded that the applioation of
the technique based on erythrooyte hemolysis rate is effec-
tive for a repid detection of fesd taxicity, Thay have 1i-
kewise mtudied effects of pure preparations of arflatoxin
31'1—2, ochratoxin 4, and zearalenone on hemolysis at LDSO
dosea. An aflatoxin B, dome of 2 mg/kg of the feed is taken
ag & unit of toxicity, It has been experimentally found that
the toxicity of aflatoxin B, is 1.0.rg/kg; that of T-2 -
O.SJlg/kg. ochratoxin A = 1.5Jlg/k; and zearalenone - 3.0

f.g/kg.

Dureshkova %., Betina ¥, (1976) developed and progosed

Larvae

a blo-autogrephic technique of deteciing mycotoxins in feeds
and food products using Artemim salina, After extracting myoco-
toxins from the examined lot of feeds, the extracts are aﬁ-
plied to gless plates which are covered with a fixed layer

of silicagel dissipate and in a solvent mystem, After drying
the chromatogramas, spots of mycotoxins are removed from thenm

and incubated with & standard larvaes suspension, Mycotoxin
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toxicity level 1s asseesed by the time of larves death, Pu-
mitoxin A, at & concentration of 25 ’g/ml kills 100% of
iurvae. This technique cen be spplied for the detection and
titring of aflatoxin By, kojlc acid, sterigmatocystin in
different samples of feeds, food producis and farm raw ma-
" terials.

Eicroorganisms

The studies by Bilei v,I, (1960, 1961), Barmeister H,.R.
(1966}, Glegler A, {1966), Dakhnovsky V,I. (1972) and others
contributed greatly to research into antibiotic and fungi-
cidal properiies of mycotoxins, It has been found that many
nycoto:tins,' allongside with high toxicity, have a pronounced
antidbacterial action as well.

The microbiological technigue of detecting mycotoxinas
in food producis and feeds is based on the idea of a direct
action of examined extracts on live cells of bacterial
and yeast test cilltﬁru sonsitive {0 mycotoxins, In a ape-
cific case, the most sensitive microorganiem is applied to
every mycotoxin., The presence of n;ycotoxino in the examined
sazples ips detected by the delay zone pertaining $o the growth
rate of the indicator tesi culture. The microbioclogical te~
ohnique makes i1t possible to detect negligidble amounis of
mycotoxins. The gensitivity of the technique is within the
range up to 0.03 mg/ml.

This technique is applied both for qualitative and qu-
antitative determination of mycotoxins in the stwdied samp-
les.

As & Tule, the more frequently applied technique for
the qualitative determination of mycoioxins ts that of paper
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éisks cylinders, holes and streaks. The series dilutions
technigue im used for quantitative determination of mycoto-
zins. This technique makes it ponniblc_to determine the com-
tent of wycotoxin not only in conventional but in weight
units, too,

The bloautographic technique of mycotoxin identifica-
tion in extracts of studied products is also promising. This
technique may be useful while detecting (in the presence
of a witness-subatance) mycotoxina even if they are contained
in negligible amounts Bnd, moreover, in a mixture with othar
substances. :

In plants and algae

It is known that prevailing majority of myoofoxina
which have been thus far studied - aflatoxin By patulin,
penicillic acid, rubratoxin B, citrinin, trichothecenes
alongside with general toxicity for warm-blooded animals
possess well-proncunced phytotoxic activity.

Kang M.S5., Choban V.S8. (1978) syggested for the deter-
mination of aflatoxin 31 a sensitive apecies of the ochra-
plant (Abelmoschus esculentus), the cotyledonous leaves of
which demonstrate different degree of chlorosis subject: to
the concentration of the effective mycotoxin.

A high degree of senaitivity to dendrotoxin, fusario-
toxin, stachibotriotoxin and to other toxinas has béen repor-
ted for the sprout of maize (Zea mays), beans (Phaseolus
vulgarias)}, oross lettuce (Lepidium sativuw), wheat (Triti-

oum vulgare), oats (Avena sativa) and other plants (Bilal V,
I., 1982).
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Some physioclogical peculiarities common to monocellu-
lar algae apd higher plants made it possible for Ikava et al.
(1960), Borovkov, Zolnikova (1977, 1979) to work out a
technique of detecting fungi-producents of mycotoxins using
Chlorella yulgaris for & bicassay, This technique has been
widely tested in iaclating patulin, roridin A, verrukarin
A, penicillic acid, citrinin, etec.

Chlorella as a test-objeot is known for . its wide
seneitivity which mekes 1t possible to use it for the deteo-
tion of fungl capable of producing both mycotoxins and phy-
totoxins.

The biclogical techniques of detecting mycotoxins in
feads and food products which have been suggested here cor-
respond, in terms of sensitivity (and scme by far surpass it
to the MAC levels for aflatoxines and mycotoxing in food pro=
ductash

It ahould be stressed that bilological technigues of
deteoting mycotoxins in food products compared to physico—
chemical techniques are more labour and time consuming r but
they are indispeasabls in proving the presence of mycotoxins
in the studied samplesa since they determine their toxicity
level in relation to different biological objects and indi-
cate the complexity snd diversity of pathological and cli-
nical manifestations of mycotoxicosis.
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