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Plant products may incorporate, at the same time, several 

mycotoxina, for instance, atlatoxin.e, kojic acid and zearale-

non or ocbratoxins and citrinin or other combinations of mycoto-

zinc. 

Their presence is etipul.nted by a whole number of reasons, 

moet impovtant of which are the followings 

Mechanical mixtug of the lots of grain and seeds, pollut-

Id with different mycoto3dnl; 

Possible infection of products with fungi strains, capable 

of simultaneous production of several mycotoxinal  

Deve lcpment of mycotozial with the parallel or oonaac 

tiv d.velopa.nt of different fuagi-producents of mycotoxins 

on products. 

Specific hii1y sensitive techniques for identifying cer-

tain mycotoxins have been developed and are being developed 

for the analysis of plant raw materials. In the meantime, rather 

attractiv, is the possibility of the simultaneous identifica-

tiou of the most widely spread mycotoxins in one extract. The 

deVwlopment at these techniques allow, for the identification 

of $ whole number of toxLna in the extract of one sample, which 

•sseotially reduces the loss of time and funds for the analy-

'is. 
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Usually, au.ltidetection aothoda are less sensitive than 

chemical aethods as to the identification of certain toxinp, 

therefore, it is expedient to view them as semi-quantitative 

screening methods, which enable to identify the presence of 

toxins. The detected compounds may further be analyzed by quan-

tifrative]y specific methods, developed for each toxin in parti-

cular. 

The main stages of the aultidetection of myootoxina in-

clude extraction, degreasing, purifying, ch.romoto'aphic sepa-

ration, identification and the mbsequent semi-quantitative de- 

termination. 

The specificity of the multidetection of mycotoxine is 

the universal nattae of the technique of extraction and purify-

ing, which allows to avoid the loBe of substances with different 

chemical properties. The necessity of identifying nterous toxins 

resulted in the development of a whole complex of specific reac-

tions of coloration and the formation of derivatives. 

The conditions of growing toxigenic fungi as well an the 

sequence of extraction by chloroform and the identification of 

mycotoxine in extracts of cultures of fuegi-producents, were de-

v.loped by Scott P.M. at al., 1970. The proposed sequence of in-

dentifyiñg mycotoxinn by their fluorescence with 365 and 254 nag 
and also by specific reactions of coloration with an acidic so-
lution of anisaldebyde, phonyihydrazine hythnchloride and ferio 

chloride, was the basis for enny further modificatj.ens. 

Later, acetonitri le was used for the extraction of mycoto-

xin, whith easily extracts mycotoxins and a comparatively small 

number of pollutants, Dialysis through membranes, which enables 

to resove up- to 95 per cent of pollutants from the degreaeed 

otract was used for a universal purification of extracts. A 
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reduced output of mycotozina, which with a high concentration 

of mycotoxina ranged within 25-90 per cent in certain casee, 

was compensated by a very high quality of purification. 

Another technique of purification is gel-filtration in a 

column with aephadex LH-20. This method allows to 'entify five 

groups of sycotoxina in grain, including aflatoxina, ochrstoxin 

patulin, sterigmatocyatine and zasralenon. Uycotoxina are ex-

tracted by chloroform, acidified with phosphoric acid and are 

•luated from the sephadex coluon with a cnloro form-methanol 

mixture (2; i) • The usa of gal-filtration provides a very high 

percentage of toxins' extraction, exceeding 82 per cent. 

Recently, wide],y used is the method of the simultaneous 

identification of 14 sycotoxina. To extract mycotoxina a mixture 

of 20 per coot sulfuric acid, k per cent solution of calcium 

chlorid, and acetonitrile is used in proption of 1;i0g69. 

Dialysis is substituted by a fourfold extraction with isooctans 

and purification 1s performed in the column with silica gel. Neut-

ral aycotox:tha are eluated with a mixture of chloroform-methanol 

(9?13), and acidic ootoxina - with a mixture of benzene-acetone-

acetic acid (154*1). The identification of certain my-ootoxins 

ranged within .10-800 meg/kg, however, it was lower than in spe-

cific methoda for each toxin. This method 1s applicable for a 

g •w.1 nation of polished rice, rice, maize, wheat and ground-

nut. 

Recently, the method, of multidetection were introduced, 

using a selectiv, extraction of mycotoxins with different pfl 

.. of medium for purification. 
I-. 
N 
'-I 

- 	Experimental Part 

This is a sodification of the methods, proposed by Etoloff L. 
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(1971) and 800tt P.M. et al. (1970), which includes the extrao-

tion of inycotoxine with a mixture of acetonitrile and a 4 per 

cent solution of potasum chloride (4:1), the purification of 

the extract with lead acetate, the separation of aycoto.na by 

thin-layer chromatography on "Silufol" plates, their qualitative 

identification by processing with special reagents and semi-

quantitative identification by minimum detected TIC quantities. 

Extraction. Extract 25 g  of grinded grain (a sieve with 

0.5 nm meshes) with 90 ml of acetonitrile and 10 ml of a 4 per 

cent solution of potassium chloride for 20 minutes, shaking con-

Viuuousiy. Yilter through a double paper filter. Take 50 ml of 

the extract and place it into a 250 ml separating funnel. 

Purificution of the extract, Degrease the extract (50 ml) 

in the separating funnel With is000tane (25 ml - two times). 

Take the acetonitrilic layer, add 35 ml of water and 15  ml of 
* 20 per Cent solution of lead acetate to the extract, ehake 

properly and leave for sedimentation for 10-15 sin, add 5-10 g 

of Celite 545, six and filter the extract. Take 50 ml of the 
filtrate and place it into the separating funnel and wash with 

chloroform three times (30,  20 and 20 ml). Filter the chioro- 

fore extracts through the paper filter With -10 g  of anbydrous 

P 2604 , nix and boil down. Dissolve the dry residue in 200 mci of 

the bensene.,aoetonitrile mixture (49:1 in volume). (Extract A). 

In case of high concentrations of mycotoxine dilute ertrasnt A 

5 times (Extract B). 

I1I1 1A1 CILR0MA1\)GRAPHL (TIC) 

Ready made ".ilutol" chromatographic plates ( ' R) are usual-

ly used for TIC. The mixture of tolueneethylacetate-formic acid 
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(6*3 3 1 in vo luao, T13) is used as the Rain aye tea in analyzing 

the aaaple for the content of ochratoxin A, zearalenon, aterigaato-
cystina, penicillic acid and citrinin. As this systes soaetines 

tail to separate a.tlatoxina 22 and G, the ayate*a of benzene-

..ethanol-ao.tic acid (214*2:1 in iiluze, 3U) is use.. in identit. 

ing the latter. The chaaber is unsaturated, the length of the front 

path of the so ivent is 14-14.5 on. 

Iben ochratoxin i alone is present in the extract, the 

aixture of shIorofora-ethanol (19*1  in voluse) is ueed an an 

additional systea, in which s.f latoxins have a bigger R value 

than ochratoxins and the latter are situated on the p1ste in the 

area, r.lativ.ly  free of pollutants. The following systeas are 

used to separate citrinin and ochratoxin As (a) diethyl ether-. 

.ethanol-wat.x-for.ic acid (95:4*1*1  in ioluae); (b) acetone-

chlorofora-water (8:59:1 in vo].una) • The "Silutol" plates, pre-

li.inary iapr.gnated with a 10 per cent eoltion of the oxalie 
acid in sethanol can be used for identifying citrmnin; the p]aaes 

are developed with the following systeas of elventss (a) cnioo- 

for*-asthanol-hexan (64:1:35)  (b) toluene-ch1.oroforaatty1ace tate 

(5:29:6); (c) tolueae-chlorofa (13:37). 
The folloring additional systeas are used for identifying 

tusariotoxinai for searalenons chlorofori-.thanol (95:5); chin-

rofom-anston. (95:5); benzene-chlorofora-ac.t ore (145: '*0:15). - 

For P.2 toxin, dieeetozyscirpenol and desox,nivalenl: Bennere-
acetone (3s2); .thylacetat.-hexaue (2*1); chlorofora-ethanol 

(95:5) • ftr p.nicillic acids tolu.ne-ethylac.tat.-chlorofora-. 

foic acid (7:5:5:2). 

Detection and Identification of Mycotono 

The detection and identification of sycotoxina ax* pert era- 

1-3 
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ad visually by comparing the chromatographic so bility (Re) of the 

epots of the analyzed emiaple with 	of the spots of the corres- 

ponding standards of uiyeotoxins, and also by the specific fluo-

reecence of the spots and the reactions of coloration with spe-

cific reagents (Table 1). 

Apply each extract to three chrosatographic plates. Develop 

the first and the second plates iith the full set of standards 

in the two main chromatographic systems - TET and EMA. Check the 

preBence of fluorescing sycotoxins (aflatoxins, ochratoxl.n A, 

searalenon, citrinin, luteosoirin, sterigmatocystine) in UT 

li&it (254 and 366 nut). 

Process both chromatograms with n-anise reagent, heat the 

plate for 5-10 minutes until the full deve]opwent of spots, pre-

venting the darkening of the background of the chro.atogr. Ana-

lyse the plate in UT U&lt,  drawing apecial attention to the 

change and the appearance of fluorescence and the visible oolor-

ing of sycoboxine in extracts, when cospared with corresponMng 

staMards of .ycotoxine (Table 1). 

Check the results of the detection of mycotoxins on the 

first two chrosatograms by the third chrosatographic plate, using 

for the development of the plate (or its part) the reagents, 

specific for each toxin. 

Process the lower part of the chronatogram with a solution 

of ferric chloride for the development of the kojic acid. 

Spray the upper part of the third chronatogras, situated 

higher the spot of oohratoxin A with an alcoholic solution of 

aluminium chloride, heat at 80°C f or 5 minutes and analyze in 

UT ligut (254 na). Sterigmatocystine forms stable derivatives, 

fluorescing with leson-yellow color. The spraying with a eolu- 
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tion of aluwiniun chloride changes the grey-sky blue fluoeacenoe 

of zoaralonon into a blue-violet one. 

Process the sed.iva part of the third chroaatogras, where 

patulin, penicillic acid and Zusuriotoxina are situated, depend-

ing on the asau*ed presence of u'cotoxins. Keep the plate for 

10 ainutes in the vapors of anisonia to confira the presence of 

the penicillic acid; the penicillic acid aanifeSts itself in a 

bright blue gpot. 

Develop patulin with phenylhydrazine hydrochloride or MWI1, 

with shich it foras bright yellow hydrozoneB. 

The presence of 3-2 and d.iaceto'scirpenol can be identi-

fied by processing the chroaatogran with a 20 per cent sulfuric 

acid with the subsequent heating at 3()00 the toxins develop in 
the visible light as grey-brown spots with grey-sky blue fluc-

rescence. Desoxynivalenol after such a procession gives a dark-

brown spot (black in the UV light). When processed with aln.inlua 

chloride desoxyn.ivalenol forne blue-floresoing derivatives. 

Ociwatoxins are identified on the basis of a oharacteristic change 

in the fluoreacenoe color - from sky blue-green to blue under 

the effect of anwonia, and also on the baie of foraing deriva-

tives with a aethanol coisplex of boron trifluorid.. 

The asia reactions of coloration, characteristic fluorea-

canoe and R values of a nuaber of aycotoxins are given in 

Table 1. It should be noted that due to a thin layer of silica 

gal and the use of aetal base and the presence of starch, the 

"Silufol" plates thiould be baa heated during the dev.bopaent 

as coapared with usual plates. Por instance, after spraying with 

anisalder -de, it will be sufficient to heat the ohroaatogrea 

CV for 3-5 minutes at 8000. 
'-I 
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Sew.i-guantitative Identification of Mycotoxina 

After the detection and identification of sycotoxina by 
TIC, their content may be identified semi-quantitatively by con-

paring with quontitative standards of uiycotoxins and also by the 
minimum detected anou.nts of iaycotoxina on the chronatogran. 

!Ihe use of mininun detected naounts of nycotoxine by TIC 
is exed1ent in the semi-quantitative assessment of the content 
of aPcOCOXifl8 (Table 2). 

Apply with a nicro syringe 2, 4, 5, 8, and 10 .01 of extract. 
A or B to the chromatograia or their dilutions, and also 3 spots 

of standards (5 mci each) of the identified sycotoxins. 

Develop the plate and detect mycotoxins on the obromatogran, 
using the above-mentioned. t.chnique. Choose a spot of the extract 

on the chronatogra., coat"4 rjng  minimum detected aec flats of syco-

toxins. 
etimate the content of mycotoxins by the following 

formulat 
x - k• F 

A.W 

whsre: L - .iaimum detected amounts of mycotoxins by TIC, ecg; 
F - genm'al factor of dilution (extract A - 0.8; extract 

B-4.0); 
A - the volume of the spot of the extract 1  cont.lhing 

minimum detected amounts of mycotoxina 

IN -aassofthesanp1e,g. 

preparation of reagents for the identification of oo-

toxins 	 * 
a) acidic solution of - anisaldshyd: dissolve 0.5 ml of  

- anisaldebyde in 100 ml of the mixture - methanol-acetic acid-
sulfuric acid (34411); 
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b) Db.14ins kydxochlorjd.i prsps a * por cont aolu-

lion of pbIhydrasin.1 

o) forrois ohioridos prepare o I p.r cml solution of f.r-

rosa oblorid. in •thanol4 

d) *l*inia ohiorid.. dissolve 20 a of al—InIus ohiorid. 

(hszsaLu.ous) in 100 .1 of sthsnol; 

•) potaseisa hithoxid.s di.solv. 20 C of pobassia hyoxids 

in 100 s1 of ssthanol 

f) aulfic acids prsp.r. a 50 per 0mb solution of ff2804 ; 

8) sulftwio acids pr.p.r. a 20 per onb solution of 

8280  in ..thanol 

h) Ins dinsolv• 0.3 g of 24ydrason.-2,3-41hytho-3... 

sathylbsssothiuol b7&o.hlorId. In 100 0.1 of w.t.r. 
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Table 2. The minisuw detected amount of ey-cotoxins on the 

plates with silica gel 

Mycotoxtna 	Technique of developaent Minimum detected. 
Ounta, sag 

Aflatoda B or 

GI 
UT 366 na 0.0004 

At latoda B2  
and 02 ailfurio acid/UT 366 na 0.0002 

Oohratodn A UT 366 	254  na; assonia; 
and ethers aluninlun chloride, sodiuw 

bicarbonate 0.01 

Oitrinin IJV 366 na 0.01 	1) 
0.0008-0.001 

Zearalenon UT 254 na; aluwi.niva chioride 	0.02 

Sterignatocystine UT 366,254 nS; slusiniun 
chloride 0.01 

Di acetoxysclr- Sulfuric acid/UT 366 na 0.05 penol 

Toxin T-2 Sulfuric acid/UT 366 na 0.02 

Patulin MWN (yiaible light) 0.05 

Patulin MBPB (UT 366 na) 0.01 

Penitrea A Ferrous chloride (visible 
light) 1.0 

Penici lila acid Aniaaliebyde (vlsi bi. light) 0.05 

Peniolilia acid Aniasidehyd. (UT 366 na) 0.03 

1 
Ohrcsatogrephy on the plates, treated with oxalic acid. 
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