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Abstract

In order to investigate the producibility of aflatoxins by seven Aspergillus flavus strains isolated
from deteriolated rice in Korea, polished rice was artificially inoculated and subjected to isolation
and quantitation of the mycotoxin. It was proved that all strains were capable of producing
aflatoxins, preferentially B; but no G; at all and their producibility was closely related to the color

of culture media and chloroform extracts.

The strain producing the most aflatoxin was A. flavus var. columnaris, excreting 1 ppm on
rice. Aflatoxin B; was isolated and identified by thin-layer chromatography, ultraviolet absorption
spectra and derivative formation of water and acetate adducts.
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Fig. 1. Thin-layer chromatograms of aflatoxins from:
A. flavus var. columnaris grown on rice
Adsorbent: (A) (C), silica gel H; (B), silica

gel G, washed with methanol
Developing solvent: (A) (B), chloroform : aceto-
ne(9: 1) (C), chloroform : trichlor-
oethylene : n-amyl alcohol : formic
acid (80:15:4: 1)
Sample: 1, mixture of authentic aflatoxins
2, chloroform extracts from inoculated
rice
3, authentic aflatoxin B;
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F9o) d8x 434 EAE DAY ¢ AH 9
& Schroeder¥® o] x =g Ko] aflatoxinst §A
AL ALEEo] ohd At Azl

Table 2% A. flavus group& w43+ =5 wjofr| 9t
chloroform F%&99| 4 7¢ aflatoxin o JX5Z 3 v
2 HME Relth. & 349 potato-dextrose-agar uf oF 7]
oA A7tel] o}F-& F¥E GFE 3TFE aflatoxin &
el Ao, Wore AR APYgeoz A
A7l &4 FF & aflatoxin €& =] HFul JA AT o E
FFE Ao Ak A ARl uldH
oF 104 o} A49] aflatoxin o] HAsjglew A wtulokA
£ AUAFL edddoly gaon wdsy, FAWS
Aole 549 A7 45T = QubiFA 24

A. flavus B$¢] Aflatoxin 4B
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ridor wsw Witk 28y o] &9 chloroform
FEde Mg vy aflatoxin §e] ¥& AL Yo
rPAo| g o}F ¥ AL APt gt of
E T5FE S E =59 A7 e dAsizz
A aflatoxin®] 4454E¢ FAA2 FAY + UK
on Y4 4L aflatoxing] LKA LAY B
A7 Yoeiel HEH.

o]2| g YA SchindlerE 83} Mateles 31 Adyes>
£x A. flavus group-& YA vioky F, TAA S siok
qel Az gz wjokle] chloroform £F Aol &
ket 4} aflatoxing] $eks} WAL [A I} A2 A
g upsh A 9A 2 3leh 28y olghe WH 2 pot-
ato-dextrose-agar ¥{o}7| & A YA oz WHAIe 5
7} aflatoxing A9 P4 e AL Fvds Heol
t}. Hesseltine 5G9 A, flavus NRRL 2999 & of ) u)
44 aflatoxing F2 JTFIA Az 33z &
& Schroeder 5“9 aflatoxing] AA4-& HESE Ao

Table 1. Production of aflatoxin on rice by A. flavus stra}ns isolated from

deteriorated rice in Korea ¥

Afiatoxin in shaking culture (ppb)? Aflatoxin in stationary culture (ppb)®
Strain

Bi | B | G | G | total | B | B | & | G | toa

A. flavus var. 1081.7| 25.8 nil 11.7{ 1119. 2 116. 4 nil nil 3.5 1119.9
columnaris ;
A. flavus SN-7 705.6; 7.4 nil ‘ 720.1 83.2 nil nil 2.4 85.6-
A. flavus SN-8 trace | il nil 7.7 17 - - - — | il
A. flavus SN-9 trace 6.8 nil trace 6. 8 - — — — nil
A. flavus SN-10 trace nil nil trace | trace — - — — nil
A. flavus SN-11 285.4] nil nil 293.6; 15.2 nil nil nil 15.2
A. flavus SN-12 5.8/ il nil . trace 5.8 — — — — nil
1) Afiatoxin was assayed by eliminating column chromatography process.
2) Incubated on a rotary shaker (180 rev/min) at 28°C for 6 days.
3) Allowed to stand but shaking once a day by hand at 28°C for 6 days.
Table 2. Relationship between the aflatoxin production and color
change by A. flavvs strains
. Total . Color of _Color of Color of
Stain goxie | pomodedree | tico grainn | choroform extrac
A. flavus var. 1119.2 light gray dark brown yellow
columnaris

A. flavus SN-7 720. 1 V4 Ve V4
A. flauus SN-11 293. 6 V4 V3 Vs
A. flavus SN-8 7.7 reddish yellow yellow reddish yellow
A. flavus SN-9 6.8 ” Ve V4
A. flavus SN-10 trace V4 V4 V4
A. flavus SN-12 5.8 v 7 ”
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Fig. 2. Time-course formation of aflatoxin B; by

A. flavus var. columnaris on sterilized rice by
shaking culture at different temperatures
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o} 847el vebvbe FA Y aflatoxing] Ao ofsied
& v AEH & T4 P25

4. 5YME aflatoxin B,2| XolH BAHEY

A. flavus var. columnarisg& go] wjo}A|# oL chl-
oroform F4%-o8-& silica gel columno 2 &} & 2 silica
gel H platesto] £2]3 aflatoxin B;€ methanolz £
A7 & aflatoxin Biat FEEY A4 F42dE

< Fig. 33 2. ¥5%3 249 aflatoxin B; 9
TEE SHREERD of 23] 360 mp gel A 10 g/
mPg =2 =48 A}t Fig. 3o vhehd T4 A
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24 300 muo] sol A BEME AL s oA
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x| ¢kolx aflatoxin B;o) AFEL 28y 4 9o}

M ¥ & aflatoxin B; §H3} FEZ-L silica gel H
plate Ato] Hs|Al7 ¥ methanolz R%& 3}« ol afla
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o
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T
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e}
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Fig. 8. Ultraviolet absorption spectra of aflatoxin

B; in methanol

Curev A: methanol eluate of silica gel H plate

Curve B: gsuthentic aflatoxin B; (10.8 gg/mb)

Curve C: authentic aflatoxin B; eluted from
silica gel H plate (11.2 pg/ml)

Curve D: isolated aflatoxin B; eluted from sil-
ica gel H plate (9.6 yg/ml)
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Fig. 4. Thin-layer chromatogram of water and acet-
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Developing solvent: chloroform : acetone (9: 1)
Adsorbent: silica gel H
Sample: 1, water adduct of authentic aflatoxin
B:
2, acetate adduct of authentic aflatoxin
B:
3, authentic aflatoxin B, itself
4, water adduct of isolated aflatoxin By
5, acetate adduct of isolated aflatoxin
6, isolated aflatoxin B, itself
7, resolution reference for authentic
aflatoxins (B, B2, G1 and G3)
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