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CHEMICAL ANALITIC METRORG OF TRICHOTHECENE MY COTOXINS,
BASIC FACTS ABCOUT TRICHOTHECENES,.®
V.5. Sobolev

Introduction .

Among the toxins of miercscopic fungi a eignificent
place is cccupied by trichothecene mycotoxine (trichothecenes)
representing a group of chemiceally related compounds - deri-
vativea of the 12, 13%-epoxytrichothe-9-cene. Trichecthecene
toxins are produced by various fungl speciea of the genera

Fusarium, Myrothecium, Stachybotrys, Trichoderms, Cephalo-

sporium, etc, They can contaminate food raw materiasls, food-
stuffs and foddar. At presant,‘the role of micromcopic

fungi - producers of trichothecenes ~ az an etiological fac-
tor of s whole range of alimentary toxicoses in man and
animals, is quite clear. Numerous experiments show that
independent trichothecene mycotoxine, or, which is more like-
ly, their combinatione, serve as camuaative agents of the
above toxicoses.

The most common trichothecene-induced disesses include
alimentary toxic aleukis (ATA), red-mold disesse (akakabi-
byo toxicoses), stachybotryotoxicoses, dendrodochiotoxico-
sos, etc,

' The first description of an slimentary diassaee in man
and domestic snimals - "intoxicating bread* - cbserved in the
Uasuri kraj (Eastern Russia), and which was moat likely
csused by trichothecenes, &ates back to 1891, In 1931 in the

Ukraine and in Central Burope there was a mass equine disesse
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- atachybotryotoxicosie - induced by the fodder conteminated

with the toxigenic fungus Stachybotrys slternans. A lethal _

hen's disease {1940~1946) was slso induced by the fodder,
contaminated with &, slternana. Repeated outbreeks of animal
disepnses with symptoms common for stachybotiryotoxicosmes were
registered in Hungary. More recent investigstions showed
that stachybotryotoxicoses were caused by macrocyclic tri-
chothecenes, In 1942-1947, end particularly in 1544, in the
Orenburg oblast over 10% of the population consuming over-
wintered cereals, were effaected by severe toxicosis - ali-
mentary toxic eleukis, ljost recently it was demonstrated

that fungi Fusarium sporotrichiella inducing toxicoses, pro-

duced, inter alia, trichothecene mycotoxina.

Beginning from the 20-ies to the present time alimenta-
ry disemses of livestock and poultry with simller signs
have been observed in various couhtries. Table | presents

aome of the above dineeses,

Composition and chemical properties of trichothecenes

Trichothecenes form a family of structure~related ses-
quiterpencids; the basis of the structure represents a aystem
of ringe called the trichothecsne. All trichothecenaa -
natural metabolites - contain a double bond (C-9 - C-10}
and an epoxy group at the 12-th and 13-th carbon atoms, and
can be cheracterized es 12, i13-epoxytrichothecenes.

In nature trichothecenes are divided by their chemicsl

properties into 4 groups: A, B, C and D (Tables 2-4). Group
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B trichothecenes differ from those of Group A in the fact

that the former contsin a carbonyl group at C-8. The Group
¢ includee macrocyclic trichothecenes. The only represen-
tative of the Group D is crotocin which contains en epoxy
group at C-7-C-B,

So0lid trichothecenes are resletant at storage and are
rather long-term survivers in the form of solutions in apro-
tic solvents, sepecially, at low temperature. About 50% of
trichothecene {nivalenol and decxynivalenol) added to food-
stuffs remain unchanged in the process of culiansry treatment
(beking at 210°C, roesting at 140°C, boiling).

Dureble water boiling results in hydration of mome
trichotheceneas. In solutions at extremal pH values tricho-
thecenes undergo the following changes: ester groups are
gaponified by alkali, while the epoxy group (C-12 - C-13) is
open up under the effect of potent mineral acids. Under the
effect of slkali at eleveted temperaturs B-keto-trichothecenes

aTe transformed into the corresponding derivatives:

7

In general, trichothecenes enter in the majority of

reactions characteristic of the functional groups included
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into their compositien.

The interrelation of trichothecene toxine' compesition
with their bdiologicel activiiy is quite interesting. Thus,
periiasl or total saponification of trichotheceneno to the
corresponding elcohols usually results in decressed toxicity.
The reduction of the double bond C-9 = C-10 somewhat reduces
the toxicity level. The compounds with an open epoxy &roup

C-12 = C-13 are practically teotally nontoxic,

Producers of trichothecenes

L
In contrast to other mycotoxin groupse trichothecenes

are produced by dozens of species of microscopic fungi of

k] I3 *
verious genera. The overwhelming majority of trichothecene-
producing strains is generated by several toxins. For example,

Fusarium sporotrichiella produces T-2, ET-2, NT-1 toxins,

neosoleniol, T-2 triol. Table 5 ¢ontains date on the produe—
tion of trichothecenes by some Fusarium spscies.

Depending on cultivation conditions, one mnd the same
fungl strain can produce various trichothecenea in different

propertions (Table 6).

Qccurrenca of trichothecenes

Trichothecene-producing fungi are common if nature. A
certain regularity in the occurrence of toxigenic trichothe-
cene-producing fungi by climatic zones should be noted. Thus,

F. sporotrichioides and F. pose, producing Group A trichothe-

-
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" cenee, are mainly observed in areas wiih low mean annusi

temperature (USSR, Nothern Europe, Canada), while F. gramj-
nearum, producer of Group B trichothecenes, is common in
warn territories (Southern parte of the USA},

It is important 1o note that by the present time, about
50 wvarious trichothecenes - fungl metabolites, have been die-
covered, however, only four of them have been identified as
patural conteminents of foodstuffs: T-2 toxin, diacetoxiscir-
penol, nivalenol and deoxynivalenol (vomitoxin}.

There are few lijerature data ebout trichothecene con-
tanination of foodetuffs and fodder, Thie i& primarily
explained by the fact that simple and reliable methods of
trichothecene analysie have not been developed till very re-
cently., while analyzing the date about trichothecene conta-
mination of foodstuffs one can draw a concluesion that msinly
corn and barley, and also combined fodder, sare subject to
contamination, In such cases deoxinivalenol (vomitoxin)
perves ae basic conteminent, It should be noted that it 4s
thoes lote of foodestuffa were subject to the amnelysis that
manifested any toxicity at their feeding to animels or when
the latter refused io consume the fodder from auch lots. In
the overwhelming majority of cases the maximel trichothecene
concentiration in food rew materiasls and fodder ddid not exceed

1 5-3) IIB/k 8.

Toxie properties of trichothecenes

All trichothecene mycotoxins represent highly toxic <coamr
1-3



6=
pounds for such experimentsl enimals se dogas, cats, rats,

mice, guinem pigs, etc. Basically, the most common signs of
contaminaetion are: vomiting, neamses, diarrhea, hyparemia of
the gastro-intestinsl tract mucosa, leukopenia. It is charac-
teristic of trichothecenee to induce inflammatory reactions

at their contact with the skin of experimentsl enimels. Animal
rejection of fodder represents a characteristic syndrome of
fusariotoxins. Some publications contsin abortion cases in
swine and growth retardation in the young. Tebls 7 conteins
dete ebout toxie propsrties of trichothecenes. It is signifi-
cant to mention that trichothecenes possess antibiotic, phyto-
toxic and cytotoxie properties (particulerly related to
fissionsable cells)., Trichothecena toxicity depends on their
nature, species and sge of experimental animaels, and other
factors. In general, young animales are more senaitive to tri-
chothecenss, on the other hand, the toxicity does not greatly
depend on enimal sex and on the mode of toxin injection, T=2
toxin, and also macrocyclie trichothecenes are most toxic.

In view of the Tact that trichothecene-producing fungi
ar'e known to produce other micotoxins, e.g. zearalenocne,
their combined toxicity in real assessment of toxicity of
trichothecene-contaninated products, should be considered.

At present, the mechenism of trichothecene toxic effact
end ways of their orgenic metabolism have not been adequately
studied. The transformation of T-2 toxin into HT-2 toxin
and fuserenon-Y¥ into nivelenol in the liver of animaels cen
aerve as example of & well studied metabolic process; thus

formed diacetyl metabolites are excreted with urine and feces.

=
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Biological methods of trichothecene mnalyeis

High trichothecene toxicity permite the use of biological
methode for the identification of trichothecenes in various
subsirates. Thus, larvse Artemis selinsa, some specles of
aquarium fishes, several higher plents, etc., ars freguently
used for the identification of trichothecenes. Of interest ia
the "autobiographic technique” invelving the use of the yeast

culture Candida pseudotropicalis 44 nk, which is sensitive

to trichothecenes, The technique ccheiste in the application
of sn agar yeast culture suspension on e preeluted cﬁromato~
graphic plete containing trichothecenes, and its thermostat
trestment in optimel conditions ending im the mppsarance of
mycelium, Mycelium does not grow in ereas of trichothecene
presence, while the area of a thums developed "bare™ apot is
taken for the identification of trichothecene volume. The
sensitivity of the above technique is up to 25-% ng of T-2

toxin per spot.

Chemical metheds of trichothecene snalysis

The majority of snalytic methods mpplied for Groups A
snd B trichothecenes, contained in various substrates, usual-
1y include the following stages: extraction, purification,

identification and quantitation.

a) Bxtraction of a trichothecene fraction

Aquaous methanol, chloroform, ethyl acetats and aceto-
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nitril are most frequently used for trichothecene extraction.
Group A trichothecenes are mast well soluble in aprotic
aolvente like chloroferm, ethyl amcetate, écetona, while Group
B trichothecenes are best soluble in poler solvents: alcchola, aceto-
nitril and water. Many Group B trichotheccnes can be extracted
from substrate using the solvents for Group 4 trichothecenes.
Aqueous methanol with various combinations of original com—
ponents, characterized by highest selectivity and sdequate
teproducibility of results, has found most common application
in the extraciion of different trichothecenes. For example,
‘athyl mcetate (compared with egueous methenol), while being
an effective aolvent in the extraction of Group A trichothe-
cenes, turns out to be considerably less selective, which

tequires & more thorough purification procedure,

b} Extraet purification

The majority of described purification techniguea ifivolve
the following treditional stages: liquid-liquid pertitjon,
column chrometograohy on silica gel, preparative thin-layer
chromptogrephy (TLC),estc. 4s & ruls, the identification and
quentitetion of trichothecenss require more than two of the
above mentioned menipulsetions., For example, & number of
purification techniques of aqueous methenol extrects include
hexane-defatting with the following reextraction of tricho~
thecenes inte chloroform. In other techniques an aqueocus me-
thanol extrsct is evapourated in vacuum, while the residue
is purified by column chrometography or preparstive TLC. In
the overwhelming majority of ceses the liquid-liquid purifi-
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cation is followed by the silica gel purification. Basicelly,

the elution eyetems include: chloroform/methancl (from 97:3
to 90:10), chloroform/mcetone (from 90:10 to 60:40), toluene/
ethyl acetate (67:33), and others. Qther edsorbents, like
florisil, sephedex, etc., ere very rarely used in the purifi-
cation of extracts. Recently, the reversed phase column chro-
matography clesnup (Sep Pak 018 - catridges) has been quite
frequently utilized at the last purificetion stage. This fa-
cilitetes the procedure of purification and reduces time
losaes. Among other snelytic technigues, the one involving
the use of dialysis, seems interesting, however, rather time-
consuming., In this technique scetonitril, which is used for
the extraction of an analyzed sample, is subject to dialysis
against agueous acetone {70:30), Toxins are reextracted

from aqueous acetone into chloroform, and then detected by

means of TLC.

¢} Identification armd guantitation of trichothecenes

While trichothecenes possess rather similar chromato-
grephic properties, they can be separated and purified from
undeaireble admixturee ueing the TLC‘tochnique on silica gel,
and more rarely, on aluminium oxide. The sdvantsges of the
TLC technigue consist in its simplicity, availability, effi-

clency and poseibility of using epecific spray reagents, to
a certain degres confirming the relationship of a substance
t0 a trichothecene group. The major TLC drawback lies in its
rether high detection limit compared with that of gas-liquia
chromatography (GLC) and other inatrumental analytic tech-
nigues.
I-5
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Teble B presents solvent systems end velues of chroma-
tographic mobility (R,) of some trichothecenes which are
most frequently used in TLC, )

Trichothecenes do notl possess the capability of fluore-
scence or sbsorption of visible or ultraviolet (UV) light
{(except for several macrocyclic Group C trichothecsnes), thus,
their spectrel identification presents certsin difficulties.

5 Tether sensitive and specific technique of developing
Group A trichothecene spots consists in the interaction of
the latter with sulfuric acid; & plate is sprayed with a
15% methanol sulfuric scid solution with the following
heating at 100-110°C. Trichothecene spots are charred, while
iong-wave UV light displays light-blue fluorescence; the de-
tection limit is up to O.I—O.Z/ug per spot. Group B tricho-
thecenes do not possess this property. On the conirary, alu-
pinium chloride induces blue fluorescence only in Group B
trichothecenes. The plates sre sprayed with 50% methenolic
aluminium chloride solution snd are heated at 130°C during
10 min.,, and then are studied in long-wave UV light (365nm).
The sbove reaction was ﬁsed a8 basis for the development of

a more senaitive fluorescent technique of fussrenon-X iden-

tification: up to 5% ng per spot. A rather universal, however,

not quite specific technique consists in the visuslization of
trichothecenes using p-anise aldehyde. After spraying the
plates are dried and heated st 100-120°C during 10 min,
which results in the coloring of Group A trichothecenes @nd
frequently alsoc of the components of en analyzed extract) in

various shades of pink~violet color, while Group B tricho-
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thecenes aquire a coloring from yellow to brown.

When & color reaction of trichothecenes with 4-{p-nitro-
benzyl) pyridine (NBP) is used all the above toxins are
identified within the range from 0.02/03 per spot, The plates
are trested with 3% NBP solution followed by heating at 150°C
during 3¢ min., and then with 104 solution of tetrsethylene-
pentamine, After this treastment all trichothecens spota turn
blue. Thie apray reagent is specific for 12, 13-epoxy group.

Of interest is the fluoreascence techniqﬁe of trichothe-
cene identification using nicotinsmide and 2~acetylpyridine.
The resction results in the formation of dtable fluorescant
derivatives of naphthyledine; the detection 1limit is 20~25 ng
per apot. '

The most sensitive noninstrumental technique is that
of fusgrenon~X identification, based cn fusarenon-Y resction
with zro(lioj}2 in the presencs of ethylene diamine resulting
in the formation of a flucrescent adduct. The technique per-
mits to identify fusarenon-X in & sample with the level of
25 pg/kg.

For the identification of diacetoxyscirpenol and other
related compounds on TLC plates the Ehrlich spray reagent
(p~dimethyleminobenzaldehyde) can be used, the reaction of
which with the toxin results in violet coloring. No such co-
loring is observed with T-2 toxin; in this wey diacetoxyscir-
penol, having e similsr to T-2 ﬁr value, can bes identified,
For the identification of dimcetoxyscirpenol phosphomolybdic
acid can also be utilized, the 10% solution of which is taken
for plete spraying; the reagent forms with the toxin a dirty-

1-6
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blue spot, This toxin is also identified es & result of the

apreying with s chloroform sélution of trichloride of anti-
meny which brings ebout a purrle-blue spot,

41l coler resctions for trichothecenes represent most
simple ond avelloble techniques of identification and quanti-
tution of ihe above mycotoxins, however, thelr specifiecity
and sensitivitiy ere considersbly inferior to these of instru-
mental anelytic techniques: ges-liguid chromstography (GLC)
end chromstographic maas spectrometiry. GLC on Zlass capillary
columns is the most convenient technique of qualitative and
quentitative identificetion of trichothecenes. This technique
permits totsl separstion of practically sll Groups & end B
trichothecenes in the form of their volatile derivatives; the
detection iimit is up to SO—IOO/us/kg. The technique requires
special equipment and higher standsrds of work, ccmpared to
tnhose of TLC, which mekes it difficult to be used at routine
screening. Chromatogrsphic mess spectrometry gives direct
informetion sbout the content of various trichothecenes in
en analyzed sempie, however, the above technique cannot be
appiied for routine analysss in view of high cost of the
equipment; the detection limit of the technigue is up to
1-5 pug/kge The high-performance liquid chroamatogrephy (HPLC)
finds still greaster use in the enalysis of trichothecenes,
deaspite its difficulties of detection and lower sensitivity
then that observed in GLC; with the use of a refractometric

detector its detection limit raises up to 100-200 !ug/kg.
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Table 2. Structure of some trichothecenes. Group A,

Toxin R, Ry R3 R,
Trichothecene H H

Trichodermol H OH

{Roridin ¢)

Trichodermin H Ohe™ H H
Verrucarocl H OH CH

Scirpentrioel OH CH OH

T=2 tetracl OH OH OH OH
Nonoacetoxyscirpenol CH OH OAc
Diacetoxyacirpenol OH OAc Chc

Neosolaniol CH OAe OAc OH

T-2 toxin OH OAec OAe OCOCH ,CH(CHq) »
KT-2 toxin OH CH OAc OCOCHz'CH(CH.}) Y
Acatyl-T«2 toxin CAc OAc OAc ococxzcatmi,) 2

® - QAc = CH300-
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Table 3, Structure of some trichothecsnes. Group B

Toxin R, R, ' Ry R,
Nivalenol oH ' OH oH OH
Fusarenon-X OH ) OAe OH OH
Deoxynivalenol oH H OH QH
Diacetylnivalenol OH OAc OAc OH
frichothecino H OCOCH=CHCH3H H H

Strhcturo of ‘crotocin trichothecene - natural metabolite.

Group D.

1-8



Table 4. Structure of some trichothecenes. Group C.

~I6~

Toxin

Verrucarin A

Roridin A

Satratoxin H

Vertisporin

Roridin E

o 0 0

—gCH(OH)CH(CH3)0H20H2020H=CHCH=OHQ-
; CHOH 0
—CGH(OH)GH(CH’)CHZGHQOGCH'CHGH'CHC-
i

-CCH 0 Cﬁ
HO CH=CHCH=CHC
CH( cH5 )OH
0
] ,
~CCH (o} fi)
° CH,CH ;CH=CHC~
OH
OH

i ?(CHS)OH ﬁ
-CCH=C(CHj)CHZCHZOCHCH=CHCHICHC-

I451



Table 5. Production of som¢ trichothecenes by various

-17-

Fusarium species.

Fungus speciaes

Trichothecene toiine+/

Type A Type B .
T=-2 NS DaAS NV FX DON
F. tricinctum + + +
F. aporotirichioides + + +
F. posas + + +
F. asocuminatum + +
F. gramineerum ) + + +
F. nivals + +
F. lateritium + + +
F. squiseti + + + +
r. semitectum + . + + +
*/ 7-2 = 7-2 toxin
NS = Neosolaniol
DAS = Diacetoxyscirpencl
NY = Nivalenol
FX = Fusarenon-X

DON =

Deoxynivalenol (vomitoxin)
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Table 6. Cultivation-related trichothecens production .

by Fusariuvm fungi

Culture Fusarium tricinctum
Temperatiure Low e High
Cultivation time Short —em Long

Medium

Liquid¢ ———a Solia

Produced toxin

T-2 toxin ——e- . HT-2 toxin

Culture Fusarium nivale
Temperature Low il High
Cultivation time Short —rien Long
Medium ; Liquid _ Solia

A

Produced toxin

Diacetyl- Monoactyl- R Nivalenol
nivalenol nivalencl
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Table 7. Comparison of toxin properties of sonme

trichothecenss
LDy, Naua-; induoing E°B;siggggins
o8e skin test
Toxin Miaqe Egig;o Duecklings Cats Guinea-pigs
ng/kg 1174 mg/ kg g
g po/oes .  p
p .
(A)
T-2 toxin 5.2 0.07 0.1 0.1 0.2
HT=-2 toxin 9.0 0-5 0.1 002
Diacetoxy- 23 0.09 0.2 0.2
seirpenc
Neosolanlol 14.5 5.0 Oul : 1.0
(B)
Nivelesnol 4.1 4.0 1.0 10
Fuearenon-X %,% 2.6 0.4 1.0 1.0
Deoxynivalenol 70 13.% -
(c)
+/ .
Yerrucarin A 1.5 (iv ‘) 0.05%
Roridin A j.0 (i") 0.0%

d ip = intraperitoneaily
sc = subcutsnecusly

iv » intrevencusly
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"CHEICAL LETHODS FOR THE IDENTIFICATION OF

TRICHCTHECENE MYCOTOXINS (VOMITOXIN}™,

Introduction

Recently, the interest to vomitoxin aes one of basic eon-~
tamninsnts {trichothecene group) of foodstuffs and food raw
naterinle, has grown considerably. For example, in Caneda
{Onterio) a considerable part of the whole 1980 corn yield
was contaminated with vomitoxin. The level of vomitoxin con-
tamination of a grest number of studied samples conetituted
{ mg/kg. An elevated level of this toxin in fodder brings
about a considerasble economic damage in the form of livestock
murrain, fodder rejection by liveetock and decreased enimal
weight, Thus, feeding swine with vomi toxin-contaminated grain
on the level of C.3-0.7 mg/kg resulted in the decreased
fodder inteke end lower 'animal woipght.,

Only seversl countries of the world adopted the documentis
standardizing the vomitoxin content in humen foodstuffs. The
NPC {(meximal permisasible concgntration) adopted in the USA
for grain produce vomitoxin constitutes 2000/ug/kg (2 mg/kg),
while in the USSR the abﬁvo value for the pame produce is
1000 fae/kg (1 mE/kg).

A sufficiently rellable snd available vomitoxin identi-
rication technigue in foodstuffe (cereals) end fodder (com-
bined fodder} is the TLC analysis with use of specific spra
reagents: p-snise sldehyde, aluminium chloride, 4-(p-nitro-
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benzyl)-pyridins, etc.

Purvose of the seminer

Aquaintenence of the students with one of the aimplest
techniques of vomitoxin detection in grain produce and <:om—iI
bined f'odder snd practical mastering of the sbove technique
{together with highly efficient and precise GLC &-.d HPLC

techaiques).
SALPLE ANALYSIS FOR VOUITCXIN: PREPARATORY LANIPULATIONS

1. Preparstion of & standsrd vomitoxin solution

A solution with the vomitoxin concentration of 0.5 mg/ ml
/

is prepsred by mesns of weighing * of 5 mg of the toxin on

electronic anelytic scales with the precision up to 1072 -
10'4g, which 18 then placed in a 10 ml pycnometer and is
diseolved in & mixture of chloroform end ecetonitrile (9:1).

The solution is etored in e refrigerstor.

2. Preperstion of s spray resgent on the b: 3is of

p-anise aldehyde

0.5 ml of p-anise eldehyde ia dissolved in 45 ml of

+/ The weighing is convenient to perform ueing a preweighed

pan with the diameter of 4-6 mm made out of & thin elumi-
nium foil., The welghed toxin is transfered into a pycno-

meter together with the pan.
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methanol while snother vessel is teken for a cereful solution’

of 10 ml of ice-cold acetic acid and 5 ml of conceéntrated’
sulfuric acid in 40 ml of methanol. The prepsred soluticna
aere poured together and are thoroughly mixed. Fresh reagent is

preferabls,

3. Freporetion of a spray reagent on the basis of alumi-

nium chloride

An epproximately 20% methanol eolution bf sluminjum ¢chlo~-
ride ie prepered: technicsl scales asre used for the weighing
of 20 g of amluminium chloride to be latsr dissolved in 80 ml

of methanol.

4. Preparation of » No, | system of solvents for TLC
60 ml of chloroform with 40 ml of scetone are mixed in a
100 m)l volumetric fleek.

+ Preparstion ¢ . stlem olvent T
80 ml of hexane and 20 ml of iso~propyl slcohol are mixed
a 100 ml measuring flask,

ANALYSIS OF CEREALS AND COMBINED FODDER FOR VOMITOXIN

Sampling and sample preparation
AD analysed eample should be selscted eccording to the

sempling norms adopted in s number of count~ies, The sample
should be representstivef in no csse the sample mass should ke
1aas than 1 kg. The selected sample is ground to flour in a
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high-speed blender or in s lab grinder avoiding considerable

heating of the gemple, If by sny reason it is impossible to
grind s sample of 1 kg end over, in the exeptionsl cease one
cen grind a semple weighing severel dozens grams afier a

preliminery averefing of the sample.

Extraction .
20 g of ground sample+/ is welghed nsing technicsl
sceles with the precision of up to C.1 g Then the semple ia

pleced in e 200-250 ml sesled conicel flesk end 100 ml of

50% agqueous methsnol is added., The flesk is shaken during

30 min in & sheker or the contente is mixed in & magnetic mi-
xer, The mess is then filtered through e folded paper filter
with 8 small volume (3-7 g) of Celites 545. Then a 60=-T0C ml
aliquot is selacted.

Purification by ligquid-liquid extraction

The filtrate is defstted using 20-25 ml of hexane (or
iscoctane) in a 150-250 ml cohical sepsration funnel, After
the funnel shaking end phases separation the upper (hexans)
layer is removed and 20-25 ml of chloroform lg added to the
remaining equeous methancl layer. The funnel is shaken and

+/Dur:i.ng the technique msstering and verificetion of severel
snelytic steges vomitoxin in the volume of 500 mg/kg is
introduced into the studied sempls by meana of adding 207u1
of the standard solution with the concentrstion of 0.5 mg/ pnl

to the ground sample,
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efter the separation of the liquids the lower {chloroform)

layer is transfered into a conicel 100 ml flesk, Chloroferm
ia then repeated twice adding 5-8 ml of methanol into the
eeparsatory funnel, beceuse in the process ¢f extraction me-~
thanol pertislly turns into chloroferm, which cen resuit in
the formation of & herdly sepersting smulsion. Combined chlo-
roform extracts sre dryed by anhydrous sodium sulfete during
15 min and then are filtered through a cotton bsll placed in
a chemicsl funnel. The filtrate is reduced at 40-50°C on a

rotatory evaporstor te the volume of 2-3 ml (solution A).

Chrometographic purification on silica gel

For the chromatographie purification of a vomitexin
fraction a smell cotton bsall is plased on the bottom of &
gless chromatographic column with the dismeter of 15-18 mm
and 300-400 mm long. Then a chloroform suspension of 5 g sili-
ca gel (for column chromatography with 100-160,mm particles)
'is added; well-adhered silice gel is washed down with small
amounts of chloroform. The silica gel is allowed to sediment
completely, another 10-15 ml of chloreoform is poured in and,
not allowing the solvent to drein down, 3-4 g of anhydrous
sodium sulfate is injected inte the column. When the chlofo-
form level will touch the upper layer of sodium sulfate the
A solution ie pipeted into the column; the flask is rinsed
with 2-% nl of chloroform and the chloroform solution is also
poursd into the column, The column is eluted with 100 ml of
ehlorotun, the chloroform sluate ia wosted snd the vomitoxin.

containing fraction is eluted from the column, using 1% ml
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of s chloroform/acetone mixture (3:2). The eluste is tsken

into a pear—ahapedr250 ml flsak and is reduced on a rotastory
eveporator to the volume of 1-2 ml. The residue is transa-
tered into s 8-12 ml flask with a conicsel bottom, while the
walls of the 150 ml flsek are twice rinsed with 2~-3 ml of
chloroform or scetone snd the contents ere transfered into the
seme (B-12 ml) flask end ere eveporated to dryness using a
rotatory eveporator. The residue ie dissolved in & 100-150 s}
mixture of chloroform and acetone (3:2). The flask is sesled

avoiding eveporation of the solvent {solution B).

TLC-separstion, detection end gyentitetion of vemitoxin

For a two-dimentionsl TLC two precoated silica gel
platea+/ are maerked by s soft pencil as shown in Fig. 1. Af=-
ter marking the plates 10-20 a1 of purified extract (solution
B) ie applied by means of a 25ﬂ11 micrqayringe into the
right bottom corner. Upper right sid bottom left corners sere
used for the application of 4, 8, 12 and 8 pl of the sten-
dard vomitoxin solution (with the concentration of O.S/ug/fal),
accordingly.++/ The diemeter of aepplied apots should not
exceed 3-4 mm. After the application of all spots, the plates

are placed into a chromatographic chember with the No. 1 eya-

+/ Two plates are used for greater reliebility of vomitoxin
datection.
**/ werm air flow, for example, generated by an electric

heir dryer can speed up the procedurse of spots application.
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tom of solvents for the solvent level to be 7-1C mm inferier
to thet of applied sopis, while the pletes ere eiuted tiil
the marking line is reached. After the elution in the first
direction the plates are extrscted from the ch ember, sre
dryed in a desiccator end are placed in e chember with e

No. 2 syostem of solvents " for the plates! development in
in the second direction, prelimineary turning the plates 90°
clockwise. After the chromatogrsphic treatmeni the plstes
are dryed in a diseccetor, One of the platee 18 sprayed
with p-anias sldehyde solution and is directly placed in s
desiccator, where it is kept for 3-5 minutes at a tempersture
of 110°C, In case vomitoxin is present in e studied semple
.the spot corresponding by color to those of atsndsrds should
appeer st the crosslines drewn perallel to the plete sides
through the stsndard spot centres, The second plate is
sprayed with methenol solution of eluminium chloride and is
pleced in a desiccator for 10 miputes at.a tempersture of
‘110-13000. Poeitive vomitoxin resction resulte in the sppee-
rence of a epot inducing blue fluoreecence in long-wave UV
light (365 nm} corresponding by Re and color of sluorescence

to stendard spots. Comparing the fluorescence intensity of

+/ ’
Oone of the plates cean be sluted in othsr solvent systems

when snother plete is eluted, e.g. the firet direction:

ethyl acetate/toluene 80:2C, sacond direction: chloroform/
™ thenol/water 90:9:1. Similar vomitoxin R, values in the
studied sample and stendard spots on every plats serve es

an »dditional proof of vomitoxin presence.
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various smounts of the toxin standerds with that of & cor-

responding sxtrsct epot {(one of the stendsrd apotse, which
better than othera, corresponds to an extract vomitoxin apot
by its intensity snd ares, is chosen), the amount of
vomitoxin micerogrsmmes per extract spot ia detsrmined., If the
fluorescence intensity of en exirsct vomitoxin spot ia higher
then thet of s stendard spot, corresponding to 12/u1 of the
stendard solution, a lower extract volume (sclution B} should
be aﬁplied onto the plate, or the esolution should be diluted
2, 4 and more times snd s repested analysis should be
performed.

The vomitoxin content in & ssmple is determined by the

formul 6;
. vy : AP} . m
0 =  cer—vsmmemereeoeea ——————— /ug/kg, where
Vg vV, . M
v, - aqueous methenol volume (ml) (10C ml};
LD - volume 6f the purified extreact solution
prior to thin-leyer chrowstography (/ul)
(160-150 jul);
v3 - volume of agquecus methanol extrect, teken
for the snelyeis (ml) (6C~70 ml);
v - volume of the extrect solution applied
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onto a plate (,ul} (10-20 ul);
enalyzed ssmple maess (kg) (20°g = 0.02 kg);

vomitoxin amount per extract spot (/ug).
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