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THE SEPARATION AND DETECTION OF SEVERAL
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B craTtTi omucano po3poOKy HOBOI CHCTEMH ISl OHOYACHOTO PO3/IUICHHS i BUSBICHHS OJUHAIIATH PI3HUX MIKOTOKCH-
HiB. BoJopo34rHHI Ta JNiMiIHI JOMIIIKA BUIAISIOTHCS 3 €KCTPAKTy 3a JOMOMOTOK PiTUHHOTO po3aury. Jms cymimeit, mo
MICTATh KUCIIi MIKOTOKCHHH, HAIPUKJIA/ LUKIOMia30HOBY KHUCIIOTY, CeKAIOHOBY D KuCIoTy, oxpaTokcuau A i B, ounienss
JIOCATAETHCS NUIIXOM BUAAJICHHS HEUTPAIbHOTO MaTepialy 3a CTaHAAPTHOIO METOAMKOoI0. [ aHamizy adaaToKCHHIB, 0Xpa-
TOKCHHY, 3€apaJlcHOHY, IIATPHUHIHY, IaTYyIiHy, TPUXOTELEHIB, IUKJIOMIa30HOBOI KHCIOTH, PyOpPaTOKCHHY, CTCpUTMAaTOIUCT U~
Hy, HEHIIIIOBOI KUCIOTH, OYTEHOMIly Ta HUTpeoBipuanHy BukopucTtoByBasnu TLIX. [lnsg mociimy 3acTOCOBYBAIM CHIIIKA-
renb G (Merck), cycniennoBanuii B 0,4 N BoZHOMY pO34MHI IaBieBOi KHCIOTH B cmiBBigHomeHHi (1:2). [Toequanum pos-
YUHHUKOM OyB XJopodopMm-MeTHi-i300yTmikeToH (4:1). IInsiMu MIKOTOKCHHIB BUSBISUIM Iix Y®-CBITIOM 3 OBKHHOIO
xBuii (366 HM) i3 po3miieHHSIM KOJILOPOBHX PEareHTiB.

Koro4oBi c10Ba: MIKOTOKCHHH, €KCTPAKTH, OYHIIIEHHS, TOHKOIIAPOBA XpOMaTorpadist, BUSBICHHS.

Statement of the problem. The analysis of mycotoxins involves a sequence of discrete operations
which includes sampling, sample preparation, extraction, clean-up, quantification and confirmation
procedures. Since mycotoxins occur in a wide variety of commodities and products, the analyst is
faced with the problem of removing a large number of disparate, interfering compounds from the
sample extracts [1]. The study of mycotoxicoses especially aflatoxicosis emphasized the existence of
fungal metabolites harmful to higher organisms [2, 3].

Analysis of recent research and publications. This evidence and the ability of various ubiquitous
fungi Aspergillus flavus [3] and Penicillium islandicum [4] to elaborate potent carcinogens prompted
theories on a possible relationship between the consumption of mycotoxins and diseases of unknown
etiology, e.g. the high incidence of hepatocarcinogenicity in Africa [5]. It is therefore essential that
rapid and sensitive analytical methods be developed for the detection of these hazardous compounds in
agricultural commodities and consumer products. These methods can be used to study the factors
which would influence the growth of the toxigenic fungi in nature and their production of mycotoxins.
It is of importance to note that the presence only of toxigenic fungi on a specific product does not
necessarily indicate the presence of any mycotoxin.

The main purpose of research. Several excellent methods have been reported for the screening and
guantitative estimation of the aflatoxins [6] introduced a method for the screening for zearalenone,
aflatoxin and ochratoxin [7].

Materials and methods of the study. A normal TLC plate consists of a thin, uniform layer of
particulate adsorbent, the stationary phase, applied to a flat plate. Silica, alumina and cellulose are
frequently used as stationary phases. The chromatography is performed by the dropwise application
of microlitre quantities, of a solution of the cleaned-up analyte mixture, to one end of the TLC plate.
The mixture is drawn through the stationary phase, by capillary action, within the developing solvent
(the mobile phase), which is usually contained within a sealed glass tank. During this chromatographic
process, the components of the analyte mixture are partitioned between the stationary and mobile
phases. The components of greater polarity will have the greater affinity for the stationary phase and
will travel more slowly through the adsorbent, thus effecting the separation of the analyte mixture.

Both one dimensional and 2D TLC have been applied, with great success to the analysis of
mycotoxins. TLC, for example, has been applied to the analysis of the aflatoxins, the ochratoxins,
zearalenone, citrinin, patulin, the trichothecenes, cyclopiazonic acid, the rubratoxins, sterigmatocystin,
penicillic acid, butenolide and citreoviridin.
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Silica Gel G (Merck) was slurried with 0,4 N aqueous oxalic acid in a (1:2) ratio. The separation
was achieved on 20x20 cm plates using an 0.25 mm layer of the above-mentioned slurry. The plates
were air dried, activated at 100° for 40 min and kept at room temperature. The solvent combination
used was chloroform-methyl-isobutylketone (4:1). The plate was spotted with each of the mycotoxins
in a solution of chloroform-methanol (1:1) and allowed to develop. 14 cm from the spotting line in a
tank saturated with the solvent vapour. The plate was removed from the chamber and dried at room
temperature. The spots were detected by exposure to long wavelength (366 mpu) UV illumination and
spraying with colour reagents.

The formation, in sifu, of fluorescent derivatives can be used to a) detect non-fluorescent
mycotoxins, b) enhance the fluorescence of naturally fluorescing mycotoxins and c¢) confirm the
presence of presumptive mycotoxins.

The non-fluorescent trichothecenes may be detected by chemical derivatisation. T-2 toxin, for example,
appears as a grey-blue fluorescent spot after spraying with 20 per cent concentrated sulphuric acid in
methanol and heating at 110 °C for 3 to 4 minutes. Alternatively, T-2 toxin will afford a bright blue
fluorescence if treated with a mixture of aluminium chloride (in water:ethanol, 1:1) and chromotropic acid
(in concentrated sulphuric acid:water, 5:3) followed by heating at 11 0 °C.

The natural fluorescence of sterigmatocystin may be enhanced, to afford a bright yellow spot, by
spraying with a 24 percent solution of aluminium chloride in 95 percent aqueous ethanol and heating
at 105 °C for 10 minutes. The identity of sterigmatocystin may be confirmed by the formation of the
acetate or hemiacetal derivatives. Similarly, the long-wave fluorescence of zearalenone and ochratoxin
A may be enhanced if the plate is sprayed with aluminium chloride solution. The presence of
ochratoxin A may be confirmed by the formation of the ethyl ester derivative. The natural, short- wave
(254 nm) fluorescence of patulin can be enhanced by treatment with 0.5 percent aqueous 3-methyl-2-
benzothiazolinone hydrazone (MBTH) followed by heating at 130 °C for 15 minutes. If penicillic acid
is treated with MBTH, a visible pale yellow spot is produced. Citrinin tends to streak in many solvent
systems and is probably best chromatographed on silica gel TLC plates impregnated with oxalic acid
or ethylenediaminetetra-acetic acid (EDTA). The long-wave yellow fluorescence of citrinin may be
converted to a green fluorescence by spraying the plate with 14 percent (w/w) boron trifluoride in
ethanol. The presence of citrinin may be confirmed by the formation of the acetate derivative.

Results and discussion. The spray reagents used were: (a) Concentrated sulphuric acid. After
spraying the plate was heated at ca. 110° for 10 min. (b) 1% ethanolic ferric chloride.

The colours of the various mycotoxins under UV light and after spraying with the colour reagents
are recorded in Table 1. Also included in Table 1 are the fungal sources and the Rf (x 100) values. The
reported Rf value for each mycotoxin is the average of ten independant determinations. It is apparent
from the Rf values that the mycotoxins are well resolved in this system.

Table 1 — The separation of mycotoxins on 0,25 mm layer of silica gel G impregnated with oxalic acid

; Rf value Colour reagents
Mycotoxin Reference Fungus Fluorescence
(x 100) H,SO, FeCl,
Aspertoxin 8 A. flavus 12 light yellow green-yellow
Ochratoxin B 9 A.ochraceus 20 blue red-brown
Secalonic acid D 10 P. oxalicum 23 dark light brown light brown
8a-(3-methylbutyryloxy)-
4P, 15-diacetoxyscirp- 11 F.tricinclum 28 --- lead grey
-9-en-3a-o0l
Aflatoxin G1 12 A. flavus 30 green green-grey
Aflatoxin B1 12 A. flavus 40 blue green-grey
6B-Hydroxyroscnonolactone 13 F. roseum 44 orange-red
Ochratoxin A 9 A.ochraceus 48 green red-brown
Cyclopiazonic acid 14 P.cyclopium 65 dark red-brown red-brown
Zearalenone 15 F.graminearum 72 faint blue light yellow red-brown
A.nidulans
Sterigmatocystin 16 A.versicolor 85 orange green-grey green
Bipolaris sp.
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A suitable chromogenic reagent for these mycotoxins is a solution of one per cent ceric sulphate in
6 N sulphuric acid. Some compounds give a characteristic colour with a specific reagent, e.g.
cyclopiazonic acid gives a violet colour on spraying with Ehrlich reagent. Cyclopiazonic acid also
turns violet-red on prolonged standing on the silica gel plates impregnated with oxalic acid.

Conclusions and prospect of further research. If oxalic acid is omitted from the silica gel slurry,
the mobility of the neutral metabolites are virtually unaffected, whereas the acidic compounds e.g.
cyclopiazonic acid, secalonic acid D, and ochratoxins A and B do not move. This can be employed as
a confirmation. Absolute confirmatory tests, e.g. by direct comparison with a standard reference
sample, by physico-chemical methods or bio-assay [17] are essential for the final proof for the
presence of a suspected mycotoxin in foodstuffs.
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Pacnipenenenne u onpesenenne HeCKOJbKHX MUKOTOKCHHOB C IOMOIIIbIO TOHKOC/I0IiHOH XpomaTorpaguu

A.B. buaan

B craTbe onucano pa3paboTKy HOBOH CHCTEMSBI JJIsI OJHOBPEMEHHOTO pa3JeleHHs U OOHApyKeHHs OJUHHAALATH pas-
JIMYHBIX MUKOTOKCHHOB. BomopacTBopuMble U MUMHIHBIE OanacTHBIE BEIIECTBA YAAISIOTCS U3 SKCTPAKTa C MOMOIIBIO KU -
KOCTHOTO paszgena. st cMecel, coJiepkaliiX KUCIble MUKOTOKCHHBI, HallpuMep MUKJIONHAa30HOBYIO KUCIIOTY, CEKaTOHOBYIO
D xucnoty, oxpaTtokcuHsl A U B, ouncTka mocTHraeTcs myTeM yaajdeHus HeHTpalbHOTo MaTepuaia 10 CTaHJapTHOIM MeTo-
muke. J{ns aHanmm3a aIaTOKCHHOB, OXPAaTOKCHHA, 3€apaleHOHA, [IUTPHUHUHA, MaTyInHA, TPUXOTEIEHOB, [IHKIONN30HOBON
KUCJIOTBI, pyOpaTOKCHHA, CTEPUTMaTONUCTHHA, NEHUIIMIUIOBOH KICIOTHI M MUTpeoBUpuANHA ueronbs3oBany TIIX. s onbl-
Ta ucnonas3oBau cuinkarenb G (Merck), cycnenaupoBansslii B 0,4 N BoZHOM pacTBOpE LIaBEIE€BOM KHCIOTH B COOTHOIIE-
Huu (1:2). CoBMeNICHHBIM PacTBOpUTENEM ObUT XJI0pO(HopM-MeTHI-H300yTHIIKeTOH (4:1). [IsITHA MUKOTOKCHHOB MPOSIBIISUIA
non Y ®-cBetoMm ¢ yinHO# BostHBI (366 HM) U paciipuieHHeM peareHToB.

KiioueBbie €J10Ba: MUKOTOKCHHBI, 3KCTPAKTBI, OYMCTKA, TOHKOCIIOHHAs XxpomMaTorpadus, 0OOHapyKeHHE.

The separation and detection of several mycotoxins by thin-layer chromatography

A. Bilan

The article described metods alternatively, T-2 toxin will afford a bright blue fluorescence if treated with a mixture of
aluminium chloride (in water:ethanol, 1:1) and chromotropic acid (in concentrated sulphuric acid:water, 5:3) followed
by heating at 11 0 °C. The natural fluorescence of sterigmatocystin may be enhanced, to afford a bright yellow spot, by
spraying with a 24 percent solution of aluminium chloride in 95 percent aqueous ethanol and heating at 105 °C for
10 minutes. The identity of sterigmatocystin may be confirmed by the formation of the acetate or hemiacetal derivatives. Similarly,
the long-wave fluorescence of zearalenone and ochratoxin A may be enhanced if the plate is sprayed with aluminium chloride solu-
tion. The presence of ochratoxin A may be confirmed by the formation of the ethyl ester derivative.

Key words: mycotoxins, extracts, cleaning, thin layer chromatography, detection.
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