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Reduction of Aflatoxin during the Cooking and Processing of Rice

Hyun-Jong Yeo and Jong-Gyu Kim'
Departrment of Public Health, Keimyung University, Daegu 704-701, Korea

ABSTRACT - Aflatoxin is a secondary fungal metabolite and is a public health hazard because it is a human
carcinogenic and has many deleterious effects in men and animals. Rice is one of the better substrates for the fungus
which can produce aflatoxins. This study was performed to investigate aflatoxin reduction during the cooking and
processing of rice. Aflatoxin was produced by Aspergillus parasiticus ATCC 15517 on well-milled rice (Japonica
type) at the level of 13.2 ppb. Cooked rice, rice cakes ~(back-sol-gi, plain steamed rice bread), fermented rice (sik-
hye, sweet rice beverage), and popped rice were prepared from the aflatoxin-contaminated rice. Aflatoxin content
in the samples was determined by high performance liquid chromatography. The total aflatoxin level was decreased
to 46.9% in the cooked rice, 85.6% in the rice cakes, 11.4% in the fermented rice, and 7.6% in the popped rice,
respectively (p<0.05). This reduction brought the level of aflatoxins down to below the Standard and Specification
of Korea (10 ppb), except for the rice cakes. These results indicate that washing, steaming, fermentation, and popping
of rice was helpful in reducing the aflatoxin level in the rice and the most helpful factors were high temperature &
high pressure. More research is needed to understand why the preparation of rice cakes did not reduce the level of

aflatoxin as much as the other cooking methods.
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Table 1. Reduction of aflatoxins during the cooking process of rice

Aflatoxin(ppb) Total
Group .
G, B, G, B, aflatoxin

ARY 43+034 8.0+0.20 ND 0.9 0.07 132+ 0.61°
Washing water, 1st 0.5%0.06 1.5+0.14 ND 0.2+0.04 231024
Washing water, 2nd 0.4+0.03 09+0.12 ND 0.2+0.02 1.5+ 0.14%
Washing water, 3rd 03x0.01 0.6+ 0.02 ND 0.1+0.01 1.0 0.04°
Cooked rice 1.9+ 0.29 45+0.75 ND 0.5+0.18 6.2+ 0.60°

DAR: Aflatoxin-contaminated rice (Aflatoxin was produced by A. parasiticus ATCC 15517 on rice.)

All values are mean = S.E.  ND: not detected

Values with the same superscript within a column are not significantly different from each other at 0=0.05 as determined by ANOVA and
Duncan's multiple range test.

Table 2. Reduction of aflatoxins during the cooking process of rice cake(baek-sol-gi)

Aflatoxin(ppb
Group atoxin(ppb) Total aflatoxin(ppb)
G, B, G, B,
ARV 43+034 8.010.20 ND 0.9+0.07 13.210.61°
Rice cake(baek-s I-gi) 40+0.13 6.210.04 ND 0.7£0.04 1134023
Washing water 1.0+£0.38 1.9+£0.94 ND 04+0.13 1.8 £0.03°

DAR: Aflatoxin-contaminated rice (Aflatoxin was produced by A. parasiticus ATCC 15517 on rice.)

All values are mean + S.E. ND: not detected

Values with the same superscript within a column are not significantly different from each other at 0:=0.05 as determined by ANOVA and
Duncan’s multiple range test.

Table 3. Reduction of aflatoxins during the cooking process of fermented rice(sik-hye)

G Aflatoxin(ppb) Total
roup G, B, G, B, aflatoxin(ppb)
ARV 43+0.34 8.0£0.20 ND 0.9+0.07 13.210.61%
Fermented rice(sik-hye) 0.510.04 0.9+0.03 ND 0.1£0.04 1.5+£0.05°

DAR: Aflatoxin-contaminated rice (Aflatoxin was produced by A. parasiticus ATCC 15517 on rice.)
All values are mean+ S.E ND: not detected
Values with the same superscript within a column are not significantly different from each other at o, =0.05 as determined by ANOVA and

Duncan’s multiple range test.

Table 4. Reduction of aflatoxins during the cooking process of popped rice

Aflatoxin(ppb) Total
Group .
G, B, G, B, aflatoxin(ppb)
ARP 431034 8.0+0.20 ND 0.9+0.07 13.2+0.61°
Popped rice 0.3+0.25 04+0.12 ND 0.2+0.05 1.0+£032°

DAR: Aflatoxin-contaminated rice (Aflatoxin was produced by 4. parasiticus ATCC 15517 onrice.)
All values are mean + S.E.  ND: not detected
Values with the same superscript within a column are not significantly different from each other at 0=0.05 as determined by ANOVA and

Duncan’s multiple range test.

olAE aflatoxin E3e] 1.8 ppb, 223 SAE Hor= 712 Be wHE7] Aol 1247 AR B @ &g B
11.3 ppb(85.6% )= Z7] & A& ARl HlEle] f-¢ Ehs P+7é°ﬂ/~1-— aflatoxin®] £Fo|A |7 AAE F L2
gk A5 JERISITHp < 0.05). B QoM = He w HoAErh ey g z2] 2 7hy SAF vl Ho
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Fig. 1. HPLC chromatograms of standard aflatoxins and sample extract.
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Table 5. Summary of reduction of aflatoxins in foods which
were made from the aflatoxin-contaminated rice

Sample Total Aflatoxin(ppb) % Reduction
AR 13.2+0.61° 0
Cooked rice 6.2 £0.60° 53.1
Rice cake(baek-sol-gi) 11.3+£0.23° 14.4
Fermented rice(sik-hye) 1.5+0.05° 88.6
Popped rice 1.0+0.32¢ 92.4

DAR: Aflatoxin-contaminated rice (Aflatoxin was produced by 4.
parasiticus ATCC 15517 on rice.)

All values are mean + S.E.

Values with the same superscript within a column are not signifi-
cantly different from each other at 0=0.05 as determined by
ANOVA and Duncan’s multiple range test.
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