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THIN LAYER CHROMATOBRAPHlC ,ANALYSIS OF 
MYCOTOXINS: A RE\/IE’rl OF RECENT LITERATURE 

Louise S. Lee and Dorathy B. Skau 

Southern Regional Research Center(1)  
U.S. Department o f  Agricul ture  
New Orleans, Louisiana 70179 

ABSTRACT 

A review of the recent l i t e r a t u r e  per ta in ing  t o  t h i n  iayer  
chromatographic ( T L C )  separation o f  1 7  mycotoxins i s  presented. 
i t  includes l imi t s  of detect ion,  preferred v isua l iza t icn  
techniques, and solvent systems. Where appl icab ie ,  TLC 
detect ion i s  compared with high pressure l iqu id  chromatographic 
(HPLC)  detect ion.  

INTRODUCTION 

Toxic secondary metabol i tes ,  termed mycotoxins, a r e  re la-  

t i v e l y  small molecular weight compounds. They of ten have 

chemical cha rac t e r i s t i c s  conducive t o  chromatographic separa- 

t i on  coupled with an outstanding physical property enabling 

detect ion of extremely small quant i t ies .  Fluorescence o f  the 

af la toxins  i s  an  example. Because o f  these physical and 

chemical proper t ies ,  th in  layer  chromatography (TLC) has been 
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44 LEE AND S U U  

used f o r  separat ion and q u a n t i t a t i o n  of mycotoxins. 

de tec t i on  technique i s  be ing  challenged by h igh  pressure l i q u i d  

chromatography (HPLC), a more sophis t icated,  prec ise,  expensive 

chromatographic technique. However, because o f  t h e  expense and 

s o p h i s t i c a t i o n  of HPLC, TLC remains the  most convenient means 

o f  de tec t i ng  and q u a n t i t a t i n g  mycotoxins. 

This 

Whether de tec t i on  i s  b y  HPLC o r  TLC, i n  a l l  cases the 

sample t o  be examined must b e  ex t rac ted  i n  a system t h a t  

i d e a l l y  removes a l l  o f  t he  t o x i n  w i thou t  a lso e x t r a c t i n g  

excessive amounts o f  o the r  ma te r ia l s .  The m ix tu re  should b e  

f u r t h e r  p u r i f i e d  wi thout  des t ruc t i on  o f  the t o x i n .  

p r e l i m i n a r y  column o r  p a r t i t i o n  chromatographic steps are a 

c r i t i c a l  p a r t  o f  the analys is ;  they are d i c t a t e d  b y  the 

substance be ing  analyzed as w e l l  as b y  t h e  p a r t i c u l a r  

mycotoxin. This  review covers main ly  the  TLC step i n  

separat ion and de tec t i on  i n  mycotoxin ana lys i s  r a t h e r  than 

complete methodology. 

procedures, mu1 t i p l e - t o x i n  separations and, where appl icable,  a 

comparison between TLC and HPLC detect ions.  

Table 1 are found as contaminants o f  food and feed. Those 

l i s t e d  i n  Table 2 are t o x i n s  seldom found as na tu ra l  

contaminants, b u t  are produced b y  molds i n f e c t i n g  food and 

feed. The quest ion a r i ses  w i t h  t h i s  group - would they b e  

found as na tu ra l  contaminants i f  methods o f  d e t e c t i o n  were m r e  

sens i t i ve?  Most methods use the  comparison o f  i n t e n s f t y  o f  an 

These 

It covers TLC i n  single-assay 

Toxins l i s t e d  i n  
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TLC ANALYSIS OF MYCOTOXINS 45 

Table 1 

Toxins Occurr ing N a t u r a l l y  i n  Food o r  Feed 

Toxin Producinq Funqus - 
A f  1 a t o x i  ns Asperqi 1 l u s  f 1 avus 

B1, 82, GI, Gz, 
MI, M2, p a r a s i t i c o l  

Asperqi 11 us pa ras i  t i  cus 

Ochratoxins A+B Peni c i  11 i um v i  ri d i  catum 

Zearalenone (F-2) Fusarium qraminearum 

P e n i c i l l i c  a c i d  Peni c i  11 ium cvclopium 

Patu l  i n 

C i  tri n i  n 

Penic i  11 ium Datulum 

P e n i c i l l i u m  c i t r i n u m  

Food o r  Feed 
Source 

Peanuts, cot ton-  
seed, corn, copra, 
r i c e  

Grains 

Corn 

Corn 

App 1 es 

Bar ley,  wheat, rye, 
oats  

a l i q u o t  o f  t h e  sample w i t h  an a l i q u o t  o f  t h e  standard. 

Conparison o f  t he  sample and standard spot i s  always made on 

the  same p l a t e  because the  adsorbent l a y e r  a f f e c t s  the  spot 

i n t e n s i t y .  A v a i l a b i l i t y  o f  pure standards i s  then necessary. 

A f  1 a t o x i  ns 

The major c l o s e l y  r e l a t e d  tox ins,  E l ,  B2, GI, G2, MI, M2, 

and p a r a s i t i c o l  are considered together.  There are numerous 

TLC techniques i n  t h e  separat ion o f  these h i g h l y  t o x i c  and 

sometimes potent  carcinogens. Schu l l e r  e t  a l .  ( 2 )  reviewed t h e  

sampling p lans and c o l l a b o r a t i v e l y  s tud ied methods f o r  t h e i r  
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46 LEE AND SKAU 

analysis.  Methods judged s u i t a b l e  f o r  use b y  agencies i n  

r e g u l a t o r y  con t ro l  are termed "Refereed. I' These are pub1 i shed 

i n  Chapter 26, AOAC ( 3 ) .  

commodities i s  prescr ibed. TLC procedures f o r  each commodity 

are described i n  d e t a i l .  Jones ( 4 )  gives an e x c e l l e n t  survey 

o f  q u a l i t a t i v e  and q u a n t i t a t i v e  TLC methods f o r  a f l a t o x i n s ,  and 

Scot t  (5)  a s i m i l a r  one f o r  o ther  mycotoxins. 

t he  p re fe r red  coa t ing  f o r  most a f l a t o x i n  analyses. 

e t  a l ,  ( 6 )  descr ibe the  q u a n t i t a t i o n  o f  a f l a t o x i n  along w i t h  36 

The o f f i c i a l  method f o r  g iven 

S i l i c a  gel i s  

Durackova 

o the r  mycotoxins. 

(Merck, Darmstadt, G.H.R.) 0.25 mn t h l c k  ( 7 ) .  Before u s e ,  t h e  

p l a t e s  were cleaned b y  developing them i n  the so lvent  system 

t h a t  was subsequently used f o r  t h e i r  development w i t h  t h e  

samples. They developed p l a t e s  i n  e i g h t  solvent systems, each 

t o  a he ight  o f  10 cm and compared Rfs o f  the a f l a t o x i n s  t o  

those obtained on precoated s i l u f o l  sheets (Kaval i e r ,  Vot ice,  

Czechoslovakia) developed i n  the  same solvents.  

Ch1oroform:acetone (9 : l )  and ch1oroform:methanol ( 4 : l )  were t h e  

solvent systems bes t  separat ing a f l a t o x i n s  €31, B2, GI, G2, and 

MI. 

p-anisaldehyde as a spray reagent. 

green, G1 pink,  G2 green-blue, and M i  orange. 

found isopropyl  a lcohol  :acetone:chlorofonn (5:10:85) and 

Adsorb i s i l  1 p l a t e s  (Appl ied Science Laborator ies,  Inc., State 

They prepared p l a t e s  from s i l i c a  gel G 

I n  a d d i t i o n  t o  f luorescence i n  UV, they used 

B1 appears ye l l ow  i n  UV, B2 

Stubb le f i e ld  (8) 
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TLC ANALYSIS OF S C O T O X I N S  47 

increases fluorescence, and hence 

t o  0.02 p/kg o f  a f l a t o x i n s  can b e  

o f  eggs b y  the adduct format ion ( 

College, Pa.) bes t  f o r  separat ing a f l a t o x i n  B1, 52, GI, G2, MI, 

and M2 and p a r a s i t i c o l .  

Pohland ( 9 )  t o  make t h e  water adducts o f  var ious tox ins.  

adducts increase f luorescence i n t e n s i t y  and a1 1 ow greater  

s e n s i t i v i t y  i n  t o x i n  detect ion.  

They used the method recomended b y  

These 

Such d e r i v a t i v e  fo rma t ion  

ty. Levels o f  0.01 

i n  p u r i f i e d  e x t r a c t s  

10). Heathcote and 

Hibber t  (11) found t h a t  f reeze-drying o f  e x t r a c t s  b e f o r e  TLC 

much improved t h e  subsequent separat ion o f  a f l a t o x i n s .  They 

found t h a t  S i l icAR TLC-7G (Ma l l i nck rod t )  was t he  bes t  o f  t h e  

f i v e  adsorbents t e s t e d  f o r  p repara t i ve  TLC. 

con ta in ing  ac id  could cause the format ion o f  cata lyzed 

hyd ra t i on  de r i va t i ves .  Such p l a t e s  are not recomended f o r  

a f l a t o x i n  analyses. When standards alone are spotted on 

Adsorb i s i l - 1  p la tes,  2 ng can be v i sua l i zed  b y  f luorescence 

Any p l a t e s  

(12). 

s e n s i t i v  

detected 

rucksess 

Ochratoxi ns 

Ochratoxin A (13 ) ,  and ochratox in  B (14) have been 

encountered as na tu ra l  contaminants i n  foods tu f f s .  Methods of 

analys is  o f  f o o d s t u f f s  f o r  ochratoxins have been w e l l  reviewed 

b y  Nesheim (15). 

w i t h  l i m i t s  o f  de tec t i on  as low as 2 pg/kg. 

(16) recomnends Si l icAR TLC-7G, Adsorb l s i l - 1  (Appl ied Science 

Several chemical methods have been developed, 

(16,17). Nesheim 
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48 LEE A3D SKAU 

Laborator ies,  Inc.), o r  s i l i c a - g e l  G-HR (Brinkmann Instruments,  

Inc.) as TLC adsorbents and quan t i t a tes  b y  f luorescence. Trenk 

(17) recomends exposure t o  amnonia as an a l t e r n a t i v e  quan t i t a -  

t i o n  technique. Scot t  (18) used Adsorb i s i l - 5  s i l i c a - g e l  p l a t e s  

developed i n  to1uene:ethyl acetate: formic a c i d  (6: 3: l  ) and 

benzene:methanol : ace t i c  ac id  (24:Z: l )  as developing solvents. 

F i f t y  pg was spotted, b u t  authors d i d  not s t a t e  t h a t  t h i s  was 

the  lowest l e v e l  detectable.  

C i t r i n i n  and Zearalenone 

These iqycotoxins are poss ib le  contaminants of corn. 

S t o l o f f  (19) descr ibes a mul t imycotox in method, l a t e r  modi f ied 

b y  Scott  ( Z O ) ,  t h a t  can b e  used f o r  c i t r i n i n .  M a r t i  (21) 

dipped i n a c t i v a t e d  s i l i c a  ge l  60 (F-254) i n  10% o x a l i c  acid. 

Twenty ng was the smal lest  amount o f  c i t r i n i n  de tec tab le  b y  i t s  

yellow-green f luorescence i n  UV. S t u b b l e f i e l d  (22) detected 10 

ng on TLC p l a t e s  prepared w i t h  NaZEDTA developed i n  ace t i c  

acid:benzene (5:95). An exce l l en t  review o f  assay procedures 

f o r  rearalenone i s  given b y  Shotwell (23). Scot t  (20) and 

Durackova e t  a l .  (6 )  inc luded t h i s  mycotoxin i n  s tud ies 

discussed e a r l i e r .  Recent ly Malaiyandi  (24) pub l i shed  on the  

use of a b i s - d i a z o t i z e d  bcnz id ine  spray t h a t  forms a b r i c k - r e d  

d e r i v a t i v e  w i t h  zcaralenonc on TLC p la tes .  Epplcy (25 )  used 

aluminum c h l o r i d e  t o  enhance zearalenonc fluorescence. I n  a 

study on maize i n  A f r i c a ,  M a r t i n  (26) used t h i s  spray t o  de tec t  
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TLC ANALYSIS OF MYCOTOXINS 49 

zearalenone on p l a t e s  developed i n  to1uene:ethyl acetate:  90% 

formic a c i d  (60:30:10). In h i s  1978 repo r t ,  Scot t  (27) used 

Fast V i o l e t  B s a l t  as a spray reagent and could detect  5 ng o f  

zearalenone on a TLC p l a t e  as compared w i t h  2 ng zearalenone 

de tec t i on  claimed b y  Malaiyandi (24) .  

P a t u l i n  

This mycotoxin i s  a natura l  contaminant of apple j u i c e .  

Scott  (28) detected p a t u l i n  b y  TLC w i t h  phenyl hydrazine hydro- 

c h l o r i d e  as a spray reagent (de tec t i on  l i m i t  100-300 ug/L o f  

j u i c e ) .  I n  1973 Scot t  (29) improved s e n s i t i v i t y  t o  enable 

de tec t i on  o f  20-25 ug/L o r  10 ng pa tu l i n / spo t .  

s i l i c a  gel  p l a t e s  w i t h  to1uene:ethyl acetate:  90% formic a c i d  

(5:4:1) and sprayed the  d r i e d  p l a t e  w i t h  0.5% 3-rnethyl-2- 

benzothiazol  inone hydrazone (MBTH) hyd roch lo r i c  a c i d  so lu t i on .  

P a t u l i n  appears as a yellow-brown f luorescent  spot. 

detected p a t u l i n  by TLC o f  i t s  a n i l i n e  imine. 

e f f e c t e d  b y  measurement o f  f luorescence. 

They developed 

Young (30) 

Q u a n t i t a t i o n  was 

P e n i c i l l i c  Ac id 

Although t h i s  mycotoxin i s  found as a natura l  contaminant o f  

food, r e l a t i v e l y  few TLC methods f o r  i t s  d e t e c t i o n  have been 

reported. Wilson (31)  used Adsorb i s i l - 1  prccoated p l a t e s  

(Appl ied Science Laborator ies,  Inc.) developed i n  g l a c i a l  

ace t i c  acid:benzene (1:9). They v i sua l i zed  p e n i c i l l i c  a c i d  b y  
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50 LEE AND SKAU 

f i r s t  sp ray ing  w i t h  3-methyl-2-benzothiazol  i none hydrazone 

(MBTH) hyd roch lo r i de  s o l u t i o n ,  then h e a t i n g  10 min, a t  130OC. 

The p e n i c i l l i c  a c i d  d e r i v a t i v e  appears as a y e l l o w  f l u o r e s c e n t  

spot  under longwave UV. 

can b e  detected. 

(32) proposed exposure t o  amnonia fumes - a r e a c t i o n  t h a t  forms 

a f l u o r e s c e n t  d e r i v a t i v e .  Sco t t  (28) u t i l i z e d  a pheny lhydraz ine  

HCL spray  reagent. 

F i f t y  nanograms p e n i c i  11 i c  ac id / spo t  

As an a l t e r n a t i v e ,  f o r  q u a n t i t a t i o n  C i e g l e r  

I Tox ins  f rom Tab le  2 

Methods f o r  t h e  d e t e c t i o n  o f  these t o x i n s  a re  fewer 

because i n t e r e s t  i s  not as great.  

because they  have not been found i n  food. 

development o f  methods o f  s u f f i c i e n t  s e n s i t i v i t y  may revea l  

such t o x i n s  i n  foods and feeds (33). 

I n t e r e s t  i s  no t  as g r e a t  

It f o l l o w s  t h a t  

Table 2 

P o t e n t i a l  Feed Tox ins  

Tox in  Producing Funqus P o t e n t i a l  Feed Source - 
Vomi t a x i  n Fusarium grami nearum Corn 

Xanthomegni n Peni c i  11 i um v i  r i  d i  catum Cereal  s 

Viomel l  ef n Peni c l l l  ium v i  ri d f  catum Cereal  s 

Seca lon ic  a c i d  P e n c i l l i u m  oxa l i cum Corn 

S te r igmatocys t i n  A s p e r q i l l u s  v e r s l c o l o r  Coffee, c e r e a l s  
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TLC ANALYSIS OF !4YCOTOXINS 51 

S t e r i  qmatocyst in 

This mycotoxin i s  a potent  carcinogen (34)  and i s  produced 

b y  Asperq i l l us  ve rs i co lo r ,  a mold found on c e r t a i n  foods. 

Durackova e t  a l .  ( 6 )  inc luded s te r i gmatocys t i n  i n  a study i n  

which they developed cleaned TLC p l a t e s  ( s i l i c a  gel G )  i n  

ch lo ro fo rmmethy l  i sobutyl  ketone (4 :  1 ) and v i  sual i z e d  b y  

p-ani saldehyde and FeCl3 spray. 

i n  benzene:ethanol : a c e t i c  ac id  (90:5:5) and v i s u a l i z e d  w i t h  

aluminum chlor ide.  

spraying w i t h  t r i f l u o r o a c e t i c  acid. 

recomnends aluminum c h l o r i d e  spray reagent and developed p l a t e s  

i n  benzene:acetic a c i d  (1O:lO). 

t o  semiquant i ta te  s ter igmatocyst in .  

Shannon (35) developed p l a t e s  

They recomnend a conf i rmatory t e s t  b y  

Athnasios (36) a l s o  

Reiss ( 3 7 )  used a gray scale 

Vomi t o x i  n 

This t o x i n  i s  a t r ichothecene produced b y  Fusarium 

graminearum t h a t  causes vomit ing b y  k i n e  i n g e s t i n g  extremely 

mold-damaged corn. An excel 1 ent a n a l y t i c a l  method developed b y  

Vesonder (38) used TLC as an a l t e r n a t e  t o  GLC f o r  quan t i t a t i on .  

They used s i l i c a  ge l  60 p l a t e s  w i t h  the  f l u o r e s c o r  254 

developed i n  CHC13:CH30H (80ml:2ml + 1 drop of water). 

Vomitoxin quenches f luorescence and appears as a dark spot i n  

shor t  wave UV. 

hea t ing  a t  l lO°C,  vomi tox in  appears as a ye l l ow  spot i n  v i s i b l e  

On spraying the p l a t e s  w i t h  p-anisaldehyde and 
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52 LEE AND SKAU 

l i g h t .  Another method proposed b y  Rorner and Bo l i ng  (39) 

u t i l i z e d  a s i m i l a r  TLC system and repo r t s  s e n s i t i v i t y  o f  0.1 t o  

3 ug per  gram o f  sample. 

Secal oni  c Aci d 

Secalonic ac id  has been i s o l a t e d  froin P e n i c i l l i u m  oxalicum, 

a comnon fungus i n  cereals.  

a c i d  as the major t o x i n  produced b y  f i v e  s t r a i n s  o f  t h i s  

species. 

precoated p l a t e s  ( S i l i c a  Gel 60, F-254, 0.25 mn t h i c k )  u s i n g  

benzene:ethyl a c e t a t e : f o n i c  ac id  (100:40:10) f o r  developer. 

As i n  vomitoxfn, quenching o f  f luorescence i s  used f o r  

quan t i t a t i on ;  0.5 ug o f  standard could be detected. 

Steyn (40) i d e n t i f i e d  secalonic 

C ieg le r  (41)  quan t i t a ted  b y  TLC on Brinkmann 

Xanthomeqnin and Viomel le in  

These p i  gments are two secondary metabol i t e s  o f  . 
P e n i c i l l i u m  v i r i d i c a t u m  and P. oxalicum, molds t h a t  have been 

i s o l a t e d  from corn. TLC methods f o r  t h e i r  d e t e c t i o n  ( 4 2 )  

u t i l i z e  benzene:methanol : ace t i c  a c i d  ( 1 8 : l : l )  o r  to1uene:ethyl 

acetate: formic ac id  (6:3:1) f o r  developing on Baker f l ex  s i l i c a  

gel  p la tes.  A s e r i a l  d i l u t i o n  procedure was used t o  detect  the 

minimal amount o f  pigments b y  v i sua l  d s e r v a t i o n .  A f t e r  

s tanding f o r  6 hours, xanthomegnin t u r n s  f rom y e l l o w  t o  orange 

and viomel 1 e i  n tu rns  from ye1 1 owi sh green t o  ye1 1 owi sh brown. 
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TLC ANALYSIS OF MYCOTOXINS 53  

Exposure t o  amnonia fumes turns the pigments from yellow t o  

purple. Detection limits were 0.1 ug  for  xanthomegnin and 0.3 

pg for viomellein. 

methods no doubt accounts for the lack of detection of these 

toxins in foods and feeds. Formation of derivatives may help 

i n i ncreasi ng  sensi ti v i  t y .  

The lack of sensitivity o f  detection 

Other Toxins 

Scott, i n  an  excellent review ( 5 )  states t h a t  preparative 

TLC has been used t o  isolate tremortin A (penitrem) from grain 

extracts. Rubritoxin B,  alternariol, and trichothecenes such 

as T-2 toxins can also be detected using TLC. 

forms a fluorescent spot after heating the TLC plate a t  ZOOOC, 

a1 ternariol and i t s  monomethyl ether are fluorescent under 

shortwave U V ;  and the trichothecenes are visualized w i t h  20% 

H2SO4 a t  lOOOC or p-anisaldehyde a t  130OC. 

gives a blue fluorescence under UV.  

Rubratoxin 8 

T-2 toxin then 

Multimycotoxi n Methods 

Several screening methods have been proposed f o r  the 

simultaneous detection of a number of mycotoxins (43 ,  44, 45). 

Stoloff (19)  describes a TLC method for aflatoxins, 

ochratoxins, zearalenone, sterigmatocystin, and patulin in a 

nunber of agricultural products. They used sil ica gel plates 

with internal fluorescors developed i n  bcnzene:methanol :acetic 
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54 LEE AND SKAU 

a c i d  ( 1 8 : l : l )  o r  hexane:acetone:acetic a c i d  (18:2:1) and viewed 

developed p l a t e s  under bo th  shor t  and longwave UV. 

o f  de tec t fon  ranged from 20 ug ( a f l a t o x i n )  t o  450 ug o f  p a t u l i n  

p e r  k i logram of comnodity. 

de tec t i on  l i m i t s :  5 ug a f l a t o x i n ,  10 pg ochra tox in  A ,  50 ug 

p a t u l i n ,  10 pg s t e r i g n a t o c y s t i n  and 35 ug zearalenone p e r  

k i l og ram o f  commodity by us ing  gel f i l t r a t i o n  as a cleanup 

procedure p r i o r  t o  TLC. 

the  simultaneous detect fon o f  several  w c o t o x i n s ,  each of which 

may then b e  quan t i t a ted  separately b y  TLC. 

methods are s i m i l a r  t o  those described i n  t h i s  paper f o r  the 

i n d i v i d u a l  tox ins.  

m d r a n e  cleanup procedure t o  determine 12 mycotoxins. 

S e n s i t i v i t y  was not as good as t h a t  of t he  Josefsson method 

(44). As s ta ted  i n  t h e  i n t roduc t i on ,  t h e  s e n s i t i v i t y  o f  t h e  

method i s  genera l l y  governed b y  the commodity b e i n g  examined as 

w e l l  as t h e  mycotoxin. Cottonseed, f o r  example, conta ins many 

pigment glands and ma te r ia l s  t h a t  i n t e r f e r e  w i t h  TLC ana lys i s  

of mycotoxins. 

w i thou t  dest roy ing the  w c o t o x i n  i n  question. 

The l i m i t s  

Josefsson (44) repo r t s  s i m i l a r  

The method i s  p r i m a r i l y  intended f o r  

These separate TLC 

Rcberts and Pat terson (45) descr ibe a 

These i n t e r f e r i n g  substances should b e  removed 

HPLC vs TLC f o r  Mycotoxin Detect ion 

Since the  advent o f  HPLC t h i s  a n a l y t i c a l  technique has been 

app l i ed  t o  the  q u a n t i t a t i o n  o f  several mycotoxins. A paper b y  
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Se i t z  (46) showed t h a t  the four major n a t u r a l l y  occu r r i ng  

a f l a t o x i n s  could be separated on a m i c r o p a r t i c u l a t e  s i l i c a  

column. UV d e t e c t i o n  was used, b u t  an increase i n  s e n s i t i v i t y  

f o r  t h e  two G t o x i n s  can b e  achieved b y  t h e  use pf  f luorescence 

de tec t i on  (47, 48). Takahashi (49) used reverse phase 

p a r t i t i o n  f o r  separation. Z imner l i  (50) and Panalaks and Scot t  

(51) have shown a considerable improvement i n  s e n s i t i v f t y  f o r  

a f l a t o x i n s  b y  t h e  use o f  a f l u o r i m e t e r  f l o w  c e l l  packed w i t h  

s i l i c a  gel. Detect ion l i m i t s  o f  0.02 pg/L o f  wine are claimed 

b y  Z imner l i  (50). Pons and Franz (52) used t h i s  c e l l  i n  t h e i r  

method f o r  de tec t i ng  a f l a t o x i n  i n  cottonseed products.  
I 

Several o the r  n a t u r a l l y  occu r r i ng  t o x i n s  have been 

inves t i ga ted  b y  HPLC. 

(53-56),ochratoxin, p e n i c i l l i c  a c i d  (57, 58) and zearalenone 

(59-60). Holder (61) used GC w i t h  HPLC i n  h i s  chromatographic 

ana lys i s  o f  zearalenone. I t o  e t  a l .  (62) and Stack e t  a l .  (63) 

used HPLC f o r  t h e  de tec t i on  o f  s te r i gmatocys t i n  and 

xanthomegni n (64). 

These inc lude  p a t u l i n  i n  apple j u i c e  

Because HPLC i s  a r e l a t i v e l y  new de tec t i on  technique, 

corrparisons between de tec t i on  b y  TLC and HPLC are l i m i t e d .  

Resul ts  f rom studies o f  two mycotoxi ns--tearalenone and 

a f l a t o x i n s  show l i t t l e  d i f f e r e n c e  between t h e  two d e t e c t i o n  

systems. Pons e t  a l .  (65) c o l l a b o r a t i v e l y  s tud ied a cottonseed 

method i n  which TLC and HPLC were interchangeable f o r  
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56 LEE AND SKAU 

q u a n t i t a t i o n  o f  a f l a t o x i n s ,  and S c o t t  (27 )  showed a s i m i l a r  

c o r r e l a t i o n  f o r  zearalenone. 

HPLC i s  t h e  p r e f e r r e d  method f o r  p a t u l i n  ( 5 3 ) .  A s  more 

s e n s i t i v e  d e t e c t o r s  are developed f o r  HPLC q u a n t i t a t i o n ,  i t  may 

be t h a t  t h i s  d e t e c t i o n  techn ique w i l l  b e  p r e f e r r e d  f o r  a l l  

mycotoxins. But TLC i s  now t he  most w i d e l y  used, economic, and 

c e r t a i n l y  t h e  eas ies t  means f o r  q u a n t j t a t i n g  mycotoxins. 
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