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The Screening of Aflatoxin Producing Fungi from Commercial Meju
and Soy Bean Paste in Western Gyeongnam by Immunoassay
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ABSTRACT - Generally, non-aflatoxigenic fungi, such as Aspergillus oryzae, and Aspergillus niger are main
microflora in Korean traditional fermented foods including Meju and soybean paste, but sometimes, Aspergillus
flavus and Aspergillus parasiticus can be contaminated and accumulated aflatoxins during fermentation and storage.
So the screening of aflatoxigenic strains in fermented traditional food is very important to improve the sanitary
quality of those foods. In this work, we screened aflatoxin producing fungi from commercial Meju and soybean paste
in Western Gyeongnam by immunoassay. Samples were randomly purchased from market of the commercial
Meju(10 EA) and soybean paste(20 EA) in nine areas of Western Gyeongnam. Of the samples collected, 24 strains
and 22 strains of Aspergillus sp. were isolated from Meju and soybean paste, respectively. The isolated strains were
cultured on SLS media at 25°C for 15 days. The cultured broth were extracted with ethyl acetate and were analysed
to determine aflatoxin B (AFB,) by direct competitive ELISA(DC-ELISA). Six strains(25%) isolated from Meju,
and 2 strains(9%) isolated from saybean paste, were confirmed as aflatoxin producing strains. The average range of
aflatoxin productivity of isolates from Meju was 54.6 + 38.7 ng/ml and that from soybean paste was 11.1 £8.6 ng/
ml, respectively. Among them, isolated strain No. M-5-4 produced a high level of AFB1 and showed 98.26 ng/ml
of AFB,. Every isolates were also re-confirmed their AFB, productivity by thin layer chromatography(TLC). The
TLC results also showed same trend as DC-ELISA results. As the above results, the screening of hazard
mycotoxigenic fungi from traditional fermented foods should be necessary for the safety and the application of
HACCP system in the food manufactory in Korea.
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Table 1. Sample sources for screening of aflatoxin producing
strains from Meju and saybean paste.

No. of samples
Area

Meju Soybean Paste
Hamyang 1 2
Sanchung 1 2
Jinju 2 4
Hadong 1 2
Gonyang 1 2
Sachun 1 2
Samchunpo 1 2
Gosung 1 2
Masan 1 2
Total 10 20

21A1717] $18} rose bengal®] 35mg/l. F7Fe rose bengal
agar WA S ARSI, Aspergilluss: 80| 52
2 B3-S )4 potato dextrose agar(PDA) HIAE Al&-
9L, RE ¥iRE BF(121°C, 15 min)dte] ARE-EgT)

A, o 2 0.05% Tween80 B FHT Iml7t
e AIE (18 x 200 mm)yell w5, B FHAE 1g
< ¥ 104, 10040, 1,0009H, 10,0002 DA 343k &
ol 100 pE BHS ARAIZ ZF 419 rose bengal agar
HaiAlo = g & 28°CoA 47k wiFIIATHY. Wil
¥ CFUE &35t dA %] LE9=E AR, ¥
A€ colonyd] B, Z7] 2 A7 & §<tw @AnF &
&2 B3l Aspergilius $22 FHHE FFE A5y
PDA HIA|o|A EelE 3t T colony® &F &
2. 4 B3 dspergillus 4 dFE PDA AP
Aol FEFstA 4°Col| Haspe HaA] 23] AC]@EE#) v
g & olste] Ay ARS-3IA

228t Aspergillus®s FHO|E aflatoxin YMme| 4
Ay

=5 288 Aspergillus & FH°l= sucrose low salts
(SLSyHRIoNA vjkate] affatoxin AEH =S AF3Tt =,
SLSHIAl 9mloll E2jzel TaAEE 100 u HEF &
25°CelA] 1597 iSRS, Beje] mMiYgES- 121°C
oA 1587F e H 9 #A € IXE APEAT)AL #F
A& AAG T2 3ml9] ethyl acetate®™ FE3le] §-7]-80)
% 1ml AL #s| N, gas® 5538] ELISA ¥ TLCH
o & Eelwe] ST SHL AT AEE ARSI
o, FEE AEL 10% MeOH/PBS 1mlol £33t
ELISAZAME-O 2 AME-312™, 100% methanol 200 piol
g8t TLCEOZ ARSIt}

1) HEAE0l ofat 1A

2T Aspergilluss H%0] F aflatoxin 4TS AN
371 flstd & A@AAM FYe direct competitive
enzyme linked immunosorbent assay(DC-ELISAYS A8}
Ak oju] AMESH A E Table 2014 R ulel 7o)
aflatoxin B (AFB1)°ll Wi3iXE 100% 23} 8348 Kol
aL AFB,, AFGI, AFG,, toxin(Sigma Co, Louis, MO,
USAY= Z7F 26, 61, B 24% AE 3} 93442 Hol
U ok & FFo] Hix(ochratoxin, T-2 toxin, zearalenone)$h
© APkl gle ©EE8A IA(AF-78 MAbYS AME-
ek

DC-ELISAE AAlah7] 18t ®1A4, AF-78 MabS car-
bonate coating buffer(pH 9.0)2 1:2000.2 3A3le o1&

Journal of Food Hygiene and Safety, Vol 16, No. 4



276 Jung Hyun Park et al.

Table 2. Cross reactivity of anti-AFB, MAb(AF-78) to aflato-
xins and other mycotoxins

Table 3. Determination of contamination rate(CFU) and the
isolation of Aspergillus sp. from Meju

Analogues Cross-reactivity(%) Sample CFU/ml Isolated Aspergillus sp. strains
Aflatoxin B, 100 Mi 1.6x 10> M-1-1,M-1-2
Aflatoxin B, 27 M2 32x 100 M-=2-1, M-2-2, M-2-3, M-24
Aflatoxin G, 61 M3 45x10"  M-3-1,M-3-2
Aflatoxin G, 24 M4 50x 10°  M-4-1, M-4-2, M-4-3
Ochratoxin A 0 M5 2.8%x 10"  M-5-1, M-5-2, M-5-3, M-5-4, M-5-5
T-2 toxin 0 M6 22%x10°  M-6-3,M-64
Zearalenone 0 M7 20%x10°  M-7-1

M8 3.0x 10

M9 28x10°  M-9-1,M-9-2
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Table 4. Determination of contamination rate (CFU) and the
isolation of Aspergillus sp. from Soybean paste

Source CFU/ml Isolated Aspergillus sp. strains

S1 5% 10*
S2 2% 10* 8-2-1,8-2-2
S3 3% 10
S4 8x 10* S-4-1, §-4-2, S-4-3 , S-4-4
S5 5% 10° S-5-2
S6 5% 10°
s7 5% 10* S-7-1,8-7-2
S8 4% 10° S-8-1,8-8-2
$9 1.8x 10° $-9-1, 8-9-2
S10 2% 10
S11 7% 10° S-11-2, S-11-3
S12 2% 10°
S13 5% 10° S-13-1, 8-13-3
S14 3% 10° S-14-1, S-14-2
S15 4% 10 S-15-3
S16 3.2 x 10°
S17 5% 10° S-17-3
Si8 3% 10 S-18-1
S19 1% 10*
$20 2% 10*

Total 22 EA
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Table 5. Detection of aflatoxin B, in cultured media by direct
competitive-ELISA

. Concentration
Sample Source Isolated strains (ng/ml broth)
M2 M-2-1, 84.09
M2 M-2-2 76.98
Mei M4 M-4-1 50.74
) M5 M-5-4 98.26
M6 M-6-4 9.86
M10 M-10-3 7.88
$2 S-2-1 4.99
Soybean Paste S1s S-15-3 17.14

Table 6. Recovery rate of spiked aflatoxin B, from spiked in
SLS medium by direct competitive ELISA

Spiked AFB, Detected AFB, Recovery rate
(ng/ml) (ng/ml) (%)
5 47+12 94
10 105108 105
50 48+47 96
100 8689 86
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Fig. 1. TLC chromatogram of standard aflatoxins and sam-
ples.
A, Standard Toxin Mix; B, Aflatoxin B,; CAflatoxin B,;
D, Aflatoxin G,; E, Aflatoxin G,; F, Sample M-5-4 ; G,
Sample M-6-4
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