


BIOLOGICAl. TECffNI(.TES OP MICOTOXTN DETECIO 

IN POOD AND FEEDS 

ZA. Kurbatekaya 

A oonaidersble number of toxin-forming fung. epecies 
affeoting feed and food produote is known nowaday..To fungi 

toxins are metabolitea of differing chemical origin with a 

more or isis cpecifio pathological action on the organiem of 

man, animal., plant, and mioroorganieme. 

The pathological action upon a living organism has been 

demonetrated in relation to the following fungi: Cloviceps 

purpairea, Cl, pespeli, Stbacbybotris altermane. St. atra. 

lobula, Dendrochium toxic, D. caucacicum, Pusariun 

kreaineerua, P. aporotriebiella, P. tiicinctum, P. canbioi- 

.,, Aepergillus flevu., A. perasiticu., A. fumigs-

tu., A. ochrac.us , A. olavatus u gp., Penicilliun islandi- 

P. viidicatum, p, urticeep gp,,, Pithomyces ohartari.a 

and many others. 

The ethiologiosi Importance of the lieted .p.oiei of toxin-

forming fungi in oorr.ipending diceacee has been related 

to the ings.tion (with food or fodder) of substrates affec-

ted by them; it has been reproduced in experiment. Basid.s 

the mentioned toxin-f arming fungi, more than 140 other 

cpeci.• a.x,  known which belong to different taxonomia group. 

(Serkico,, 1954; Bilai, 1954, 1970, 1977; Sp..ivt.eva, 1964; 

Zorean, 1974; lellerman, ct al, 1976; Irog,h .1968). 

Owing to the broad epread of microecopic fungi in nature 

and tLi ability of many of them to form toxin, toxicity and 

carcinogenicity of some mycotoxins, considerable •ff or-ta 
have been made to achiev, effective detection and control 
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of microeoopio fungi uletabolitea in food products and fe.da 	4 
(Specivtaeva, 1964 Kvracoya, Kostin, Mliuovckaya, 1971, 

Bilal, 1982). 

Different techniqueu of inveatigation are applisd to 

prevent human and animal d.ieeacea, to elucidate the cause 

of mycotoxicocic, to identity the pathogen and to ensure 

the safety of food or feed. However, the investigation tech-

miques have some common principlea sampling, mycological 

&ne].yaie, icolation of pathogenic fungi in a pure culture 

extraction of toxic cubstances from feeds or food, detection 

and identification of zoycotoxins, study of their biological 

action using different test objects and establishment of 

the maximum allowable concentration (MAO) for mootoxin 

in the studied sample. 

Biological techniques way be applied both for the dater-

wination of the sanitary standard of foodstuffs and for the 

determination of the toxigenic activity of fungi and tozi 

preparations. Considering varying susceptibility of animals 

and birds to nycotoxine, the more frequently used snimals 

in biological tests are chicken, duoklings, hen., pigeon., 

e.io., rabbit., some fish.., plants, microorganism., ti.sue 

culture, etc. 

Biological techniqu.s 

Alimentary tø.t, on animals are used to determine the 

general toxic action of feeds and food product.. 

Mice, guinea-pigs, rabbits, oats, chicken, pigeons and 

ducklinga are found to be susceptible to toxic substances of 

fungi belonging to the series of Pusarium, Aepeg,l1us, 	- 
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droebium, Penicillium, etc. The toxicity of feeds and food 

products is deietmined b7 feeding grain rations to chi-

cken (5-15 day-o1d, pigeons, mice, duoklin.gs (1-10 day-old) 

coarse vegetative feed. - to guinea-pigs and rabbit., pro-

ducts of animal origin - to cats, dogs, mice. 

1..ding 

The regular daily feed ration is replaced by the studi-

.d feed (50-100%) which is fed to test animals for 10 day.. 

The animals are first l.ft, 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 

Ii1ae1s, the onset of the disease or death of the animal 

may differ in time. loteworthy clinical symptoms of poison-

ing of chioksn with toxic grain oontmmit.d with fusaria 

sr. cyanosis of the comb and the wattle, sleepiness, not 

infrequently diarrheal if ths d.ts.aae takes a protracted 

cour.e it may be accompanied by anemia, sharp l*ukopeni*, 

and losm of appetits, drop in weight, and vomiting in pig.-

on.. 

Ing..tion of grain inf.ot.d with toxigenic Aglli, 

D.nioilli causes the di....e and death of the animal& 

within th. range of on* to thr.e days with clinical nanif es-

tations of damag. to the Central nsrvoua .yitem(trembling, 

convulsion., paraly...). 

Positive indications of feed toxicity in a bioassay 

on ai,lrils is loss of weight, disturbance of the gastro-inte.-

tinal tract and the central nervous systeag in bird. - eye-

nosis of the comb and wattle, anemia. Sharply toxic sanple* 
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of feed are liabl, to induc, death without clinical mani-

feetatione of intoxication. 

Intragastrio administration 

To determinø the toxicity of flour, groats or produots 

of animal origin a water mash (1:2 or 1:3) of the studied 

sample is administered direotly into the stomach. 

Mica (3-5) are administered a water extract at a dose of 

0.5 ml or an extract of the •tudied sample (ag) through a. probe 

directly into the ampty atoanob for thre, day.. A blunt and 

slightly bent needli put on a syringe .aay be used for the 

problo. Toxiotty of feeds or food products is døteruin.d 

by the time of death of mice and the amount of the extraot 

of the studied sample or the water extract administered to 

then ((urasov V.V. Kostin Y.V. Malinovakays L.S., 1971). 

To study food produota damaged by the A. f2avs fungus 

&.lcroft R and Carnanhan R.B.A. (1963) suggested the tech-

nique of administering to one-day old ducklings the extract 

of the studied sample directly to the forestomach. 

To carry out the bioassay on ducklings the aflatoxin 

of the studied sample is extracted by methanol, eater or 

chloroform. Water suspension of the extract is administered 

directly into the ducklings stomach at a dose of 0.5 ml on 

the first day, 0.75 ml on the second day, 1.25 ml on the 

third day and 1.5 ml on the fourth day. The ducklinga are 

kept under observation for seven day., are sacrificed and 

their liver is studied. 
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Po.itivi indioationa of toxicity and contamination with 

.flatoxina of the studied products are z fatty 4.trop}iy at 

the liver in mice and ducklings, proliferative processes in 

the binary ducts, multiple baeaorrbage., edemas. 

R5bbit skin test 

This technique Is used to determine the toxicity of gra-

in, food product., friabl, products, produotiof animal cr1-

gin. 

To do this, 50 g of a winced prøduct is placid in pack-

et, of filter paper and extracted in Soxhiet's apparatus for 

six hours using ester (.sthanol, chloroform). The extract 

is then placed into an evaporation dish or a volumetric 

flask and is evaporated in a fume cabinet at room temperatu-

re until the moll of the solvent disappears. 

In the absenc• of oxhlet's apparatus 50 g of minced fe-

•d are placed into glass jars (0.5 1) with a ground glass 

stopper and ether or elkohol ether (13), bensol or m.th*nol 

is poured in ao that the liquid would cover the sample for 
2-3 cm. Wroation continues for 24 hours at room temperatu-

re, and the Jar In regularly shaken. Th•n the liquid is pou-

red out through a apr filter to an evaporating dish and 

left in the fune cabinet until all solvent is evaporated. 

The extract from grain products looks lik, vegetable all whi-

Is the extract of plant products are crumbly in conaisteacy 

therefore two drops of vegetabl, or cod all are added prior 

to the skin t..t. 
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Tb. .xtraot is plac.d on well-shaven but undamaged 

skin of the rabbit (4-5 cm) and is slightly rubbed into 

the skin using a glass rod or palette. The extract is admi-

n.tetered twice at • 24 hour interval. To prevent the rabbit 

from licking the applied extract a carboard plywood collar 

are put on the an:Lmala neck. The reaction is zegist.red 

daily. The inflammatory process on the skin develop@ on the 

first and the second day after the application of the ext-

ract, it is intensified later on and by the fourth-fifth 

de.y (at times by the oyenth) reaches its peek. 

The rabbit skin test as a technique of determining the 

toxicity of fe.d or fungi cultures has been studied by many 

investigator.. It was noted that different parts of the akin 

of differønt rabbits have differing susceptibility to toxic 

substances, the most ousceptible skin is on the rabbit's 

back or the sides. 

It has been also found that the sensitivity of man and 

animal skin is not the ssmo. The skin of guinea pigs has 

medium sensitivity while the skin of cattle, hors.., sheep 

hen, geese, dogs and cats is just as susceptible as rabbit 

akin. The akin of white mice is the least susceptible. 

The skin test following the application of thw extract, 

allows onq to consider 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 feeds and food products. Control 

is by extracts of wholesome grain. Some species of toxin-

fornin,g fungi (patulin, for instance) cause no dernonecro- 
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tic reaction. 

Determination of food toxicity by subcutaneous 

introduction of extracts to nice 1  duokling 
and chicken 

A sample of the studied product (200-250 g) is ground 

and placed in an acidified ester-alkobol mixture (200 ml 

aster + 100 ml alkohol + 1 ml of strong hydrochloric acid). 

The mixture is extracted for 2-3 days in a refrigerator, the 

solvent is filtør.d. The filtrate is evaporated in a fume 

cabinet up to the disappearance of the solvent'. smell. 4.5-

9 ml of sterile neutral oil Is added to 0.5-1 Al of the fat 

extract and is thoroughly mixed. 

liee are administered subcutaneously 0.5 ml of the 

- studied-extract, ducklinga and chick - 0.5-1 ml; control 1. 

0.5 ml of neutral oil. Animal, are kept under observation 

for 3-5 dys. Highly toxic products kill the animal, in 6-12 

hours, or in two days. Extracts from weakly toxic feeds oau.• 

only necroses which develop on the sitt of application. Con-

trol animals do not show any changes. 

Intracutaneon, administration of the extract 

into hen's wattle 

Ester. or alkohol.-eat.r extracts (1 :2 or 1 3) are prep.-

reds ground grain or some food product is imasreed in the .l-

vent, extracted for 24 hours, and then filtered. The solvent 

is evaporated. The oily •ztrmct, at a dose of 0.1-0.2 ml, is 

inJectd into one of the hen's mattles into the other - the 

'-4 
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extract of a high-quality product. The reaction is assessed 

by the presence of an inflammatory process, an edema, baa-

worrhage and necrosea at the site of administration. The 

wattle thicknes is measured by a outirneter (Birbin 3.2., 

1967). 

Determination of the maximum allowabl, concentration 

(MAC) of the uyootoxtn in the utudied .ampl. 

To determine the extent of toxicity of studied sampi.s 

of feed, food product., fungi culture appropriate extracts 

with the known weight or volinetric content of mycotoxins 

are prepared from the sampl, and admintter•d to animals 

in increasing amounts intraperitoneally or intravenously. 

In case of intraperitoneal administration, mice are 

ir1jected with 0.5-1 ml of the studied substance, guinea-

pigs - 2-3 ml, rabbit. - 5 ml. 
Intravenous administration requires that the injeotiom 

substance should be abaolut.ly sterile. It is injected at 

a dose ranging from 0.5 to 10 rn] depending on the animal 

epeoiea. 

To assess tolerance and toxicity of the studied sub-

stance it is nec.aaary to determine the maximum endurable 

dose (BLED), the absolut.ly lethal dose (LD 100) and the dose 

which kills 50% of test animals (LD 50). The study is con-

vent ionally started with the determination of these doe.n 

for albino mice. To do this the preparation is administered 

at different dos..t ranging from those which do not produce 

any toxin phenomena in the animals up to a dose which kill. 	
C- 
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all the teat mice. Every dose is administered to 5 or 10 

mice. The preparations are usually adminiatered intraperito-

neally. The number of animals which die throujhout the ob-

aeryation time is recorded (Perahin, 1959). 

Al]. the animals which have been used in bioteats to 

detect myootoxins in food products and to study their bio-

logical action were dissected and morphological pathologies 

in their organs and tissues were studied. 

Besides the biological test techniques used for deter-

mining the content of mycotoxina in feeda and food productS, 

atudlea are conducted with the protozoa Parawasciurn_caudatuja, 

Tetrahynena gyriformis, with eggs of the wolluk Bankia 

eetaceae, with eggs of a marine borer, larvae of the Zebra 

fish Brachydanio rerio, rainbow trout, sturgeon fishes, the 

guppy, larvae of Artemia ealina, rat erythroeytes, chick 

embryos, tiuue cultures, microorganisms, chiorella, and 

okpa plant (Abelmoachue esculentus). 

The protozoa 

This technique is used mainly to determine fungi cultu-
re toxicity in both known and unknown species, extracts 
(aqueous) from the fungal film, cultural liquid and also 

extracts from feeds. 

The mqat frequently used tiat objects are cultures of 

Paramseciwu caudtum Lnd.. TetrMnena pyriorciis. It is only 

necessary to use pure cultures of protozoa which are obtat-

nod from natural reservoirs by passing with a thin pipette 

N 

	

	
under a magnifying gZass. The protozoa are cultivated on a 

hay brew and milk media. Pure cultures of Paramaecia should 
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be continually maintained and renovated. 

The criterion for the determination of een.itiity in 

the time lag from the onset of the tented extract action to 

the death of Paramnecia. 

Paramaecia die under the action of the extract from 

fungal cultures in 8 minutes - when the fungi are highly 

toxic in 10 to 20 minutes - toxic 2 hours - weakly toxic. 

Non-toxic strains of fungi did not kill Parameci 

or cause any morphological changes even after 24 hour. (3pe-

eivtneva N.A., 1964). 

Paren,aecia are highly een.iti've to aflatoxin., eporo-

de erliotoxin, etachibotriotoxin, dendrotoxi.n, tusariotoxin, 

fumigatin and some other toxins. 

Mollusk egga 

To determine aflatoxin toxicity fertilized eggs of the 

Bankla setaceac mollusk are used. The eggs and spaIn of adult 

mollusks are obtained by opening the gonodial tissue, the 

eggs and sperm are suspended in marine or tab water contai-

ning different concentrations of aflatoxin, and incubated 

at 10-20 0 C. The bloellular stage of the mollusk de'velope 

in the control (without the aflatoxin) after two hour., af-

ter 3-4 hours - the multicellular and the trichoforee, the 
freely swimming forms develop in approximately 18 bour•. The 

division of fertilized eggs and formation of cellular envelo-

pa is inhibited in the presence of aflatoxin at a concentra-

tion of 0.05-40 ,p.g/ml so that cello containing but several 

nuclei are found but after 3-5 hour.. 

Presence or absence of freely swimming larvae in the 
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criterion of the aflatoxin action (Towneley P.L, Lee E.G. 

II., 1967). 

Pishee 

The tpxicity of cereals is determined on aquarium fi-

shes of the guppy (Lebiates r culatu) species. The 

studied sample (50 g)  is thoroughly crushed in a laborato- 

ry mill and placed in a flat bottom flask with a ground 

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

in the sb.aer for two hours. The extract is paper-filtered 

into a porcelain dish and dry steamed in a water bath at 

60°C. The dry residue is weighed and dissolved in 5 ml of 

acetone, and is placed in a glass jar with 500 ml of water 

from the aquarium (1720 0 C). Pive guppy fish regardless of 

sex or age are placed in the solution. Their behaviour is 

observed for 24 hours and the time of death in recorded. 

ubj•ct 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 (Kurmanoy, Pal-

snow 1  1975. 
Aberi L.R. and McKinley W.P. (1968) sUggested a tech-

nique for aflatoxin determination in feeds using or eggs 

and larva. of the Zebra fish (rachydan,to rerio).Aflatoxju 

B i  at a concentration of lp.g/sal causes abnormal motion of 

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

hours. The inclusion of aflatoxiu B1  at an amount or 0. ljk j/kj 

91 	into as ration of rainbow trout in4uco the formation 

1-6 
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of hepetomae in 10% of all fish, an increase in the aflato-

un concentration to C.5 1u/kg, and reaults in the develop-

ment of hepatocellular carcinonas in 40%. The carcinogenic 

effect in rainbow trout in ieee pronounced in cane of afla-

toxin Olt  b and M 1 . 

The eensitivity of aflatoxine compared to that in rain-

bow trout is 20 timea lane pronounced in sturgeon flab.. and 

)0 timee ieee pronounced in the catfish. 

The formation of hepatomas in sturgeon fishee was oh-

nerved when the ration contained 12 ,pJkg of aflatoxin B 1 . 

Bird embryos 

Chick embryos are used to detect eflatoxin B 1 ,B2 ,0 19  

0 2  in feeds and food products and also .to detect fuserlo-

toxinS, fwnitoxin A, and some other toxins. ply. - day-.old 

nibryon are used to introduce mjootoxine into egg yolk; on.-

day-old embryos—to introduce it into the air cavity;and 9-

day-old embryos - into the chorionallantoi.0 envelope (Platt 

B.S., 1962, Verrett M.G., 1964; Ivanov A.?., 1967; Debeau-

puis J.-P. 1978, Kulikova, l&ina.y'an, Razbitskaya, 1980). 

Itycotoxins introduction technique 

a) into the yolk 

An aperture is wade in the shell over the air cavity 

and a J.ong thin needle is used to introduce 0.5 ml of the 
etudied extract with different content of mycotoxins into 

the yolk sack (under the ovoecop.). Then the opening is ole-

nod and the tray with embryos is thernostated. 
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1,) into the air cavity 

Prior to eflatoxin injection the eggs are examined 

and the line of the air sack is marked by a penacil. Then 

an aperture made in the shell over the air sack and the tes-

ted solution at a volume up to 0.04 uiil or less is introdu- 

I 

	

	cad Onto the egg membrane; the aperture is then sealed with 

adhesive tape. 

The embryos are placed in a thermootata for incubation 

at 37° C and a 52% relative air humidity. 

c) into the chorionallantoise envelope 

This tec)uiiue is used to determine toxicity of diffe-

rent mycotoxina 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 chorionallantoise envelope 

through an aperture in the shell over the air sack; proper 

introduction is assured by keeping the egg over an ovoscope. 

The in!ected embryos are examined twice a day for 21 

day.. The biological action of mycotoxin. in determined by 

the time of death of embryos and by anatomic examination. 

Toxic extracts from the studied products and feeds in-

fected by Pusarium fungi kill the embryos in 18-25 hours. 

Weakly toxic extracts kill the embryos in 30-90  hour. 

The blood vessels on the choriona].lantoiss envelope are flat. 

The embryo is hyperewic specifically, the head and wings. 

The liver is marble-like, the kidneysare blood filled and 

there are haemorrhag.s on the cardiac sack. 

Chick embryos are sensitive to the toxins of Aepergillus 

genus. LD is 325_7801.g/embryon. The ohorionallantoise
50 
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.nverope of dead embryos ahowa multiple punctate haemorrha-

gee, hyperemia, filling with blood and flacidity of the 

internal organs. 

Adainistration of afletoxine into the yolk and the 

air apace of the egg inhibits embryo, growth and usually 

kills it on the fifth-tenth day; if it survives for a lon- 

ger time it never hatch... The diesection has shown an ede-

na, haeuiiorhagee and undordevelopment of the brain spot-

tin..s and degenerative changes in the liver. T.Jndardeveio- 

ent or abeence of the beak, ehorter legs; poor feather-

ing are alo obaerved. 

LD for afiatoxin B 1  when it I. admiatatored into the50 
yolk is 0.048p.g. and when it is introduced into the air 

apace of the egg - 0.025jog per egg. 

Pumitoxin A kills eabryoa at 0.2 jig per egg. 

Tiasue culture 

This teohniu• In maInly used to etudy the oytotoxtc 
action of ayootoxins upon different types of cell cultures. 

Sensitivity to mycotoxina has been demonatrated for the 

cultures of chick embryos liver, liver, lungs and kidneys 

of baby rats; calf and monkey kidneys, liver of human embryo; 

fibroblasta of human akin, Hale, Hep-2, Vero and other 

cell,. 

nbryo tisaus cultures of birds and .in18  are obtai-

ned from embryos of choker, duckling., mice, rate and rab-

bits. 

Monolayer tripainized cell cultures are obtained by 

dispersing bite of tisaue using enzymes to obtain suapen-

alona of individual celia. To Obtain a complete deaggrega- 
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tion of tissue celia a 0.25% trypsin salt solution (general-

ly the flit cc solution) is maile or its mixture with pancra-

atm. The trypsiniantion of embryo tissues is performed at 

37 0 C for 2-3 hours. The liquid with suspended cells is ccl-

leoted and the cells are precipitated by centrifuging (1500 

pm for 7-10 minutes), then they are resuspended in a nutri-

tive inidium. 

Unpurified aflatoxin at different concentrations (100, 

50, 10, 1, Q5g/ml) is introduced into the tissue culture 

and tests are performed after the passage of 1,3,6,12 and 

24 hours. Aflatoxtu-free culture is used as the control. 

In parenchyina cells, at aflatoxin's final concentration 

of 0.5fg/ml, degeneration of nuclei takes place due to the 

inhibition of RNA and protein synthesis. 

The toxic action of aflatoxins on oell cultures of dif-

ferent types is shown by characteristic pathomorphological 

changes in calls due to dieruption of cell organoida in the 

monolayer, including the 1ysoowea, changes in the nuclear-

plasnic ratio, slower qtotio division rate and disturbances 

in functional activity of oella. 

Aflatoxin B1  at a concentration of 0.05 g/inl complete-

ly inhibits the growth of lung cells in a human embryo. LI) 50  

for the Hale cells is 5_76/ul, for the liver cells of 

adult persona it is 14.3 jig/mI. Alongside with aflatoxin B 1 , 

toxic action on liver cells of a human embryo is caused by 

aflatoxin 0 11 G2 ,B2  (Stich H.P., 1975, Benumovich U.S., 1973). 

A 10 concentration of uiycotoxin PR (Penicilliumrou-

forti producent) makes structure the liver cell nuclei 

structure less and causes their death. 
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Cultures of calf kidney epithelium cello and transplan- 

ted kidneys cells of a pigling exhibit high sensitivity 	4 
to toxins F. sporotrichiella. A dilution of toxins and ex- 

tracts from infected grainranging from 1;1000 to 10 al-

ers nuclei size decreases mytotic division and causes ly-

sio 	(Nazynov MN., Titov V.V., 1977). Kidneys cells of 

a pigling embryo are used to detect the presence of fumarlo-

toxins and atachiobotriotoxins in meat of animals which we-

re slaughtered due to mycotoxicoses. The cytotoxic action 

of extracts from the studied meat manifests itself in the 

cells rounding appearance of granules, pigment and cell 

necrosis (Boikov, Yu.I. Khaaanova E.M., 1980). 

Hela cells 1  Hep-2 cells, fibroblasts of a human embryo 

are sensitive to toxic metabolites of A. fumigatus, A. fla-

vus and A. niger. Penicillic acid at a concentration of 10 

pg/mi stimulates the my'totic activity of Hela cells (Wilson 

D.L, 1976). 

The study of cytotoxic action of mycotoxina of differ-

ent chemical origin upon Hep-2 cells showed that mycotoxina 

exert varying effects on the mytotio regimen of transplan-

ted cells of a human laxynx carcinoma. Thus, dendrotoxin and 

gelvolic acid at a concentration of 0.25 pc/mI sharply in-

hibit cell mytotic activity fumaric acid and patulin at a 

dosà of 1 and 0.5pg/m]. increase the number of pathological 

nytosee due to the chromosomes damage. Fusarin-treated cells 

results in an increase in the number of X-mytoses. A delay 

of inytomis in the metaphase stage has been influenced by 

fumigatine. Vero cells proved to be more resistant to expo- 
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aura to the etudied mycotoxins (Negornay. 1.1., Barebt.in 

Yu.A., Kurbatakaya Z.A., 1979, 1981). 

In rat .rythrocytee 

The biological method of deterntning mycotoxiri effect 

on the •rythrocyt.a duatruction rete in growing animals is 

used to d.teraine toxiolty of extracts from food products and 

feed.. A bemolytic •ff•ct ham been established upon exposure 

to øZtraoti of f seda affected by toxic fwgi of the 

lue genue (kovereky V.A. Buchanakaye T.Ya., Bereehineky 

M.*., 1900). The authora concluded that the application of 

the technique baked on erythrocyte himolysix rate is effec-

tiv, for a rapid detection of feed toxicity. They have ii- 

kewi*e studied effects of pure preparations of aflatoxin 

B 1 T-2, oohratoxin A, and zeeralenone on hemolysia at LD 0  

do.... An aflatoxin B 1  doe. of 2.g/kg of the feed I. taken 

as a unit of toxicity. It has been experimentally found that 

the toxicity of aflatoxin B 1  is 1.0 pg/kg; that of T-2 - 

0.5 pg/kg, ochratoxln A - 1.5 jg/kX and zearalenone - 3.0 

Larvae 

Du.raahkova Z., Be -tine V. (1976) developed and proposed 

a blo-autographic technique of detecting inycotoxine in feeds 

and food product. using Artemia saline. After extracting myco-

toxins from the examined lot of feeds, the •xtraot are ap-

plied to glass plates which are covered with a fixed layer 

of silicagel dissipate and in a solvent system. After drying 

the chroinatogretne, spots of nycotoxins are removed from them 

and incubated with a .tandard larvae cuepencion. Mycotoxin 
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toxicitr level In aa.eeied by the time of larval death. ?u-

mitoxin L, at a concentration of 259ficl kill. 100  of 

larvae. This technique can be applied for the detection and 

titring of afletoxin B10  kojic acid, .teriatocyatin in 
different .aupl.s of feed., food products and farm raw ma-

terial.. 

Mi croorganiam. 

The studios by Bilai Y.I. (1960, 1961), Bareieieter R.R. 

(1966), Giegler A. (1966), Dkhnovky V.I. (1972) and others 

contributed greatly to reeearch into antibiotic and fungi-

ddel properties of sycotoxina. It has been found that many 

myootoxine, along.ide with high toxicity, have a pronounoet 

antibacterial action as well. 

The microbiological technique of detecting mycotoxina 

in food producta and feeds is baaed on the idea of a direct 

action of examined extrecta on live celleof bacterial 

an& yealt teat cultures aenaitive to mycotoxin.e. In a ape-

ciflo cad, the most eenaitive uiicroorganiem is applied to 

every mycotoxin. The pre.ence of mycotoxine in the examined 

eaxplan in detected by the delay tone pertaining to the growth 

rate of the indicator teat culture. The microbiological te-

chnique make, it poanible to detect negligible amounts of 

m7cotoxi4La. The sensitivity of the technique is within the 

range up to 0.03 pig/mi. 

Thi. technique is applied both for qualitative and qu-

antitative determination of wycotoxins in the atwdted .amp-

les. 

A. a rule, the more frequently applied technique for 

the qualitative determination of mycotoxine is that of paper 
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dieke cylindera, holee and •treake. The •eries dilutions 

teohxLJqu• is used for quantitative determination of inycoto-

zinc. This technique makes it poccibis to d.t.rnine the con-

tent of wycotoxin not only in conventional but in weight 

unite, too. 

The bioautographio technique of myootoxin identifica-

tion in extracte of etudied products is also promising. This 

technique may be useful while detecting (in the presence 

of a witness-substance) mycotoxina even if they are contained 

in neg2igible amounts and, moreover, in a mixture with othir 

sulbstano es. 

In plants and cigna 

It is known that prevailing majority of ciycotoxina 

which have been thus far studied - aflatoxin B 1 , patulin, 

penioilll.o acid, rubratoxin B, citrinin, trichothecenes 

alongside with general toiioity for warn-blooded animals 

possess well-pronounced pkiytotoxic activity. 

Kang U.S., Chohan V.S. (1978) siggeated for the deter-

mination of aflatoxin B 1  a sensitive species of the ochra-

plant (Abalmoechus esoulentue), the cotyledonous leaves of 

which demonstrate different degree of chioronis aubject to 

the concentration of the effective mycotoxin. 

A high degree of senSitivity to dsndrotoxin, fusario-

toiin, ateohibotriotoxin and to other toxins has been repor-

ted for the sprout of maize (Zea nays), beans (Phaneoiva 

vulris), 	cross lettuos (Lepid.ium eativui), wheat (Triti- 

cun vulgare), oats (Avena sativa) and otbr plants (Bust V. 

I., 1982). 



3bwe physiological peculiarities cozmion to monocellu-

lar algae and higher plants made it pos1bla for Ikava .t al 

(1960), Borovkov, Zoln.tkova (1977, 1979) to work out a 

techniqu, of detecting fungi-producents of mycotoxins using 

hlorella vuleris for a bioassay. This technique baa been 

widely tested in isolating patulin, roridin A, verrukarin 

A, penicillic acid, citrinin, etc. 

Chiorella as a test-object in known for 	its wide 

sensitivity which makes it possible to use it for the deteo-

tion of fungi capabie of producing both mycotoxina and phy-
totoxina. 

The biological technique, of detecting mycotoxina in 

feeds and food producti which have been augge.ted her* oor-

respond, in term, of aensitivity (and some by far surpass it 
to the M&C levels for aflatoxine and mycotoxins in food pro-

ducts). 

It should be stressed that biological techniques of 

detecting mycotoxina in food products compared to phy.ioo-

chemical techniques are more labour and time consuming i ,  but 

they are indispensabl, In proving the presence of imycotoxins 

in the studied samples aince they determine their toxicity 

level in relation to different biological objects and indi-

itte the complexity and diversity of pathological and cli-

nical manifestationa of wycotoxico.is. 
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