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ABSTRACT

Aflatoxins, produced by strains of Aspergillus flavus and Aspergillus parasiticus, can
be found worldwide in corn, barley, peanuts, and other commodities.

Among this group of toxins, aflatoxin B, was realized to be one of the most potent
environmental carcinogens, mutagens and teratogens.

It is routinely monitored by methods such as thin layer chromatography, liquid
chromatography, fluorodensitometric technique and radioimmunoassay.

However, these assays are expensive, necessitate radioactive reagents, and require
overnight incubation.

In this study, the determination of fungal flora in several sorts cereals has been
carried out in order to obtain an appropriate information of the population of fungi.

The quantitative analysis of aflatoxin B; has been carried out by High Performance
Liquid Chromatography (HPLC) method and Enzyme Linked Immunosorbent Assay
(ELISA).

The results were summarized as follow:

1) From the 100 samples, 313 colonies of fungi were isolated. Among the 313 colonies,
274 were possible to identify into 11 genera. The identified genera were Aspergillus,
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Penicillium, Mucor,
Chrysosporium, Paecilomyces and Phoma.

Rhizopus, Alternaria,

Vol. 5, Nos. 3~4

Cladosorium, Fusarium, Circinella,

2) Six of Aspergillus flavus were aflatoxin-producing strains.

Aspergillus flavus isolated from sample barleys was contained the highest content

(21.8 ug/m/) of aflatoxin B.

3) The yield of aflatoxin B, — oxime compound was appromately 75%. Aflatoxin B,

— oxime — Human serum albumin was approved by formal consent as complete

antigen.

4) Direct competitive ELISA permitted detection of 0.15ng levels.

In the quantitative microanalysis, ELISA was superior to HPLC method.
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broth wi=]ol| #A&s1 ol

30+1C2 1097 sEEedA QA= By
FiEF SR oz Aolve AE 1AH = 4
3tz Z+7+-& sabouraud dextrose agar %3 By
o 33 QA& Ao sEE3Isich

g ool BEEEYO R BT F He| B
gZoll 2)8)l hyphae®] 4lo]o} 288, #Ei#, conidia®]
7, 88, Z7], #, hyphaeo] A7 Kk &
RSt ERE-S %S

@ aflatoxin AEmtkRe) MTHEHH 8

SEERIEY REHS aflatoxin A RCTTEEMEC] 7}
A EX Aspergillus flavus Bk MFE <A
2 HT FHTE 7ok sl dnl oz g
3to] MaFEot 10°/ mlo] s =& 24 F 243}
of LEERF RS

@ Ko FpesiE o B HEFERe mid

MaFdet 0.5m!/F sabouraud dextrose

broth #g#th 100 mloll ¥AEF 30+1ColA 1047}
A ETENA,

BEfF Hikoll A& AF2EALE FE3b] Ao
o] 20 ml=2 w7}=] rotary evaporatorel4} 7+gt
A7 Yol a3 U Este] Bl & L
fERSH o,

@ HFEFe oHE S Y R

MmEgs Folu HER 20m/iE 7lehe

columnel §24]71 ¥ A4 gasE o|-&-3ted ik 4
ml/min. 2 2439 20 n-hexane 150 m/, ether
150 m/, chloroform : methanol (97 : 3) 200 m/<]
FARZ RBAIZIEA 1 AHes EEsEl FbE
2 3% ¥4,
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Table 1. Distribution of Fungi Contaminated in
Cereals.

Rice Barley Peanut Wheat Corn Total

Aspergillus 22 32 19 14 10 97
Penicillium 19 26 15 9 69
Mucor 11 13 17 4 33 48
Rhizopus 6 4 9 6 2 27
Alternaria 4 6 17
Cladosporium 4 2 9
Fusarium 1 1 2
Circinella 2 2
Chrysosporium 1
Paecilomyces 1 1
Phoma 1 1
Other fungi 7 13 6 5 8 39

Total 73 99 71 37 33 313
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o KREE AA5kA 23 BEEbks 398k = ol
(Table 1),

=3 Hej" K@ aflatoxin fiKkke) 714 ¥
cln  dHA  Aspergillus 4& 2FId A
Aspergillus flavus7} 282 A Hitkgd o
Aspergillus niger 7} 148k,  Aspergillus par-
asiticus7} 108k SBES1 QD 3, Aspergillus candidus
5 1Bk7h 27BE= ol (Table 2).

A

Table 2. Numbers of Aspergillus sp. Isolated from
Cereals.

Rice Barley Peanut Wheat Corn- Total

A. flavus 7 9 4 5 3 28
A. niger 2 5 4 1 2 14
A. parasiticus 3 4 1 1 1 10
A. oryzae 4 2 1 1 1 9
A. versicolor 1 1 1 3 1 7
A. clavatus 3 1 1 5
A. restrictus 1 1 1 1 4
A. fumigatus 1 2 1 4
A. wentii 3
A. ornatus 1 3
A. ochraceus 2 1 3
A. nidulans 2 2
A. glaucous 1 1 2
A. terrus 1 1 2
A. candidus 1 1

Total 22 32 19 14 10 97
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3 4#HA Aspergillus flavus Hikk 284S
sabouraud dextrose broth el #2386} o]
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25H s wh 28k, 2elze Felwl Wk

Table 3. Comparision of Aflatoxin B, Productibility of
Aspergillus flavus Isolated from Cereals.

Rice | 13.9
Rice II .
Barley 1 8.4
Barley 11 21.8
Peanut 2.5
Corn

b2k, BE, SR FHe 44 Wl 335
el o] 25 6#ke) aflatoxin 4K "TEEHES 22
st o,

HPLCZ o|8-3}oq aflatoxing Ak sl= Btk
aflatoxin B.2] £KhES E&d #R ¢ 2} S
FollA E-2l® Etkoll 4+ aflatoxin Byo] &=l
2] o¥ska, HelolA SEEs HkkollA 71 uke oF
9] aflatoxin B;°l ZA&=]9c}(Table 3),
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3413} aflatoxin Bi-oximeS FEZ3L7] )5t
TLColl AAMAIZ] #&% Rf values} 0.09, 0.23,
0.38°]2m columnS E3} 48k A R Ik
18/ 75%°]3ct.
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ot KHEA17 HE-2 LgAkEFe] 7ol UV spectro-
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o7} vebde 24 aflatoxin Bt 7|2 gl

Mgl 98¢ ¢ 4 Asieh
5. MERR AE ¥ ELISAo| o3 £
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Fig. 1. Indirect ELISA Titration of Aflatoxin B,
Antito.in.
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WrEste] HIERES WES FHFE 23] HG44 £
5870l AAe HiEHKe 2 ¥ absorbances
1:2008) 34 HEHlAlel absorbance’} 1.5
unitz} Jebd-g oF & AR, 1:20,000 314 g
E4ol|A absorbancer} ¥ 3|49 FHERI MmiF
#}¢] absorbance®| o]~} 0.1unit7} =2 Hid
FE=2 AAsiglen, H4u)go) EFLEFE
abrbance®] unit7} 2}o}A-S w2 o} (Fig. 1),

=3 BERET 99 F 284 Jehdr] A
el o] 5EA g =& HEEES AAE
da 6EAFEe FHisle S EEsIEA
(Fig. 2).

©w X - s
o in < w

Antibody titers (log)
~n

©
(=1

Immunization Time, Weeks

Fig. 2. Production of Antibody Against Aflatoxin B,.

E#ERE ELISAS HPLCE o] &3l &S
wiEsld 2 ¥R Aspergillus flavus ATCC 15517
2} Aspergillus parasiticus NRRL 29990 4 &= =
QAg =7 ELISARct HPLColA of e ok

Table 4. Comparision of ELISA and HPLC for
Aflatoxin B,.

Aflatoxin B, ug/ml

ELISA HPLC
Aspes, - s flavus ATCC 15517 45.5+10.4 67
Aspergillus  parasiticus NRRL 18.8+ 3.6 21
2999

Aspergillus  fumigatus ATCC 14.8% 3.4 12
10894

Aspergillus niger ATCC 32656 5.3% 0.6

Vol. 5, Nos. 3~4

aflatoxin Byo] E&E-S & 4 A3, Aspergil-
lus niger ATCC 326562 ELISAo| 4=t aflatox-
in B,o} v|& AE=Adt,

oz B oo FHR HET wle EEolA
£ HPLCi:o] #xfizee] w3tov vl R €&
ofj#l= HPLCiExR o} ELISA7E $438 o4 4+ 2
i} (Table 4).
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E3] o|&ol|A aflatoxin groupe] #etA 7 =4

EHE el o7 Eiol N -‘*HJ o] gAle ¥
ol A =l om] t|-9-7] ZZoll & i FE e o] F
A3 sl o) #gEL 4+ /,l"’]— A2 B
o] BIEYE A N Bsest EiEA AP %lﬁ]'
19)

olol] FE = EEHEY WHEM ] ¥ BIAMKR
FollMel EE SHES MR °P°4 <+ #BR,
Aspergillus 40 978k, Penicillium 4-0] 69kZ
Telslo] iR FATT Fo 53%E FATFA
o] MR ol 19754 B Sol FH o AfelA &
23 WHE HSATFE Aspergillus &,
Penicillium &olehes A dxdgden, As
glo} 5 JdoiAYelA  AF  WEEde] Ee
Fusarium &% 267F D745 2422 g AFAE0 2

3 Rt £= Zolet Ala s o] BIRHIK IRAR
ol g Ao o Ao FF 7|0 E Ao
E AtEX

tj-%7] Hitokoto™ %o] 83 EHtkelA =
Aspergillus flavus, Aspergillus niger 5-o| $AA
o2 FeEE AL 2 RN Aspergillus 5%
Aspergillus flavus, Aspergillus parasiticus, Asper.

o

4 £49] mycotoxin
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gillus niger7} 53.6%° 2 E@Wtk=z =13 A}
Az A HLS oF £ 9lc)

w3l B2 Aspergillus flavus 288k= aflatox-
inojg} A= 4% =& WHel o2 EEk
£ 68 E 21.4% %0, ol Aspergillus flavus®)
T E EEbk} aflatoxing ApEHA gedhe AL

AL o £ g)9) ov] E3] Turkey-X-diseased F
2 EHEAER wZolA aflatoxin & 713 Fifol

N

13l aflatoxin Bio] 2.6 ug/mintol A== 4k
woll B2 [[o|AE 21.8 ug/ml2] aflatoxin B:o]
£ ES 2 o) Buchanan™ So] #igat afkel 72
o] aflatoxing A U3 Htkels JE o
fiefioll whet ke 2ol7t UoE o 4 AN

aflatoxin Apcagel o3k WEBERs Ased
Barabolak® %5-& TLCE o] &3l S0l K
5 aflatoxin® screeningstgiz, Allen? &2
two dimensional TLCell 2]3)] aflatoxing EM:3}
o] gk, Beckwith” 5-& TLC plate =}al|oll A E
#3122} sl= fluorodensitometric techniques
o] &3517] Alatsigdcl,

fluorodensitometric technique& <43 7+
3}7)= 3, UV lightell ¢l|714k aflatoxino] BEiE
£]ud aflatoxin HiAEEE ] Aol =zl aflatoxin
o] HHAZE 7} ch2 o] wlgoll W4rt Bo] e
AeE & 4 A+

Engstrom® S 9J3t HPLC JFikol HkEHE
of MrEkhy Bistn BIE T BfE uhe KB
ql Heto] 917)+= st IEMEEANA oA ARgh
FHikuoh ouistr]  =gel o]&=o] greow
detectoroll ule} =) k2] FEFR L w4 flER +
glo} UV detectors o243 ERI4E UVel
a1 7+gt aflatoxin® €4 wJREMECl Aok,

22l 2 Nelson® %o o3 A radioim-
muno assay”} BE = o] 20 pg7tAl BlEE 4 o]
ol 7} HPLC ®eh &2 A o] Aot Btk
EUrTHE S o]-&317] wlioll Afgol 5ke EE 7)
)3 FEE ozE Ho] AUk

ololl BEERES o)-83 ELISA~} aspergillosis
of 93l obr| sl &R B4 TS ol BB
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o] Reom Al FEAE EASH] A8 &R
By s A Sl YA,
enzyme Immuno assayS BHist7] a4+ o
ubE o 2 EEstna}t sk HEol enzymeol] 23|
B At #LsHAl Fobok sk enzymeso] ¥
o] Z23}7] wlFol enzymee] FEfHSIe] AAYE
2= oo} sh}, aflatoxing &St} she=rl
£ #AA7=A] peroxidaser} o]-&=o] gton] °lh
aflatoxinol] ##& »|XA] ¢+ enzymeo)”l&
1} b2 AJ 2% enzyme?] o] & WHEHEC tﬂvsﬂfﬂ =
Algd oz ZEF ool & Aoz Atz
ELISAE 543 AKels REIRIES} RAERR
ol uje} Hxz}7} FAESH ol 33] ol A4S Biistd &
WHE Elol o) &elg o RS EREEE S8
platesl] PL, glutaraldehyde, BSA, HSA $9] =
WA-g ol ghAlel AE A7) nAl FAA.
o]9} & Hpkow ELISAS RHig A
aflatoxin Br& 0.15 ng7HA E&e] WhESIH 2,
HPLCY.ohe #&ihy, FfERY ol =olA 4535y
&80 =2 aflatoxin B4 E columnel) 5
#o] Fx5]7| wlFol 4jd oz HPLCHH £4 ]
Ax, Aspergillus niger ATCC 326560]4 2
vlo}l o] Ee] aflatoxin &4+ ELISAZ}
94318 ol 4 9lodw, =3} aflatoxin B2 &
oA Ao & HEE vIA L JYFoE B %
Rrohs &9 aflatoxin B, &7} HEMHol Y K
Fikol oS Bl 217) whfoll vl o @A 2
EES 918 ELISAY M sl AL mseslok
2 Az} Abg,

] A

AeA BERme 2N e £AT Rl HE

S E EEstel BEWe aAEE HRsE o
HPLCBJr ELISAE o|&3}e] aflatoxin B2} 7%
Sol ohel KES ®WHiZ 2o o3 AL FRE
At

1. F 3% 10075 782 ElkT Aspergil

lus, Penicillium, Mucor, Rhizopus, Alternaria,



36 KOR. J. ENVIRON. TOXICOL.

Cladosporium, Fusarium, Circinella, Chrysospor-
tum, Paecilomyces, Phoma 5 113 274891t}

2. Aol A srits Aspergillus flavus 28%k%
aflatoxin £/ Wk 6tkdow, Beldis 458
= Aspergillus flavusoll 4| aflatoxin B, Hmfige]
21.8 pg/miZA 7+ %ch

3. aflatoxin Bi-oxime {8402 WigE82- 75%
olgdow] 4% 1A%l human serum albumin
£ #4471 New zealand white rabbit (Orycto-
lagus cuniculus) ol RIEI FHR E2HFR o249
Hie s st e 5B A =2 el
HHEREREE £l

4, £ IEEET FASIe] direct competi-
tive ELISA ik 2 aflatoxin Br& £&% #R
0.15ng7t=l SEETRESIG. .o vlake] FERolA=
HPLCXE e} ELISAZ o $4¢& & 4 AUt
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