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Effects of Cooking and Processing on the Reduction
of Aflatoxin Content in Corn

Hyun-Jong Yeo and Jong-Gyu Kim
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ABSTRACT — This study was performed to investigate aflatoxin reduction resulting from the pre-treatment and
the cooking and processing of corn. Aflatoxin was produced by Aspergillus parasiticus ATCC 15517 on a type of
corn imported from the United States. The aflatoxin-produced cormn (AC) was pre-treated in three ways in order to
reduce aflatoxin: exposure to sun light for 7 days (SC); ultraviolet irradiation for 56 hours (UC); and washing with
water three times (WC). Four kinds of cooking and processing methods (boiling, steaming, baking, and popping)
were used to reduce aflatoxin in the AC control, SC, UC, and WC. These treatments produced com gruel, corn cakes,
corn bread and popcorn. The aflatoxin content in the samples was determined by high performance liquid
chromatography. The total aflatoxin level of the AC was significantly decreased by sun light and UV (p<0.05), and
decreased by washing. After cooking and processing the AC, SC, UC, and WC, and averaging the total aflatoxin
levels in the final products, the greatest reduction was found in the corn gruel, then the popcorn, then the corn cakes,
and the least reduction in the corn bread. These results indicate that sunlight and ultraviolet energy could be effective
factors in aflatoxin degradation in corn before cooking and processing. This study also indicates that boiling,
steaming, baking and popping were helpful in reducing the aflatoxin level in the com and that the most helpful
factors were exposure time to heat. More research is needed to reduce the aflatoxin level down to below the

maximum tolerable level of aflatoxin in foods.
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Table 1. Reduction of total aflatoxin in samples according to
the pre-treatment methods

Pre-treatment methods Total aflatoxin Reduction
(ppm) (%)
Aflatoxin corn (AC)" 42.7143.62° 0.0
Exposure to sunlight (SC)* 22.9741.45° 46.2
Irradiation of UV ray (UC)”  22.2842.40° 47.8
Washing with water (WC)? 38.9243.30° 8.9

DAC: Aflatoxin-produced corn (Normal corn was inoculated with
Aspergillus parasiticus ATCC 15517.).

I1SC: AC was exposed to sunlight for 7 days.

YUC: AC was irradiated with UV for 56 hours.

YWC: AC was washed with water three times.

All values are the meantS.E of 4 samples.

Values with the same superscript letters within a column are not sig-
nificantly different from each other as determined by ANOVA and
Duncan's multiple range test (p<0.05).
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Fig. 1. HPLC chromatograms of aflatoxins. (1) Standard, (2)-
(5) Sample extract: (2) AC, (3) SC, (4) UC, and (5)
WC. Abbreviations are the same as in Table 1.

total aflatoxin®] 32.7 ppm(76.4% ZF)S=2 ZAFH L}
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A aflatoxin EH-S HPLCEZ A3 A7= Table 3
I 2} #Bel7lE & FolA= total aflatoxin o] 1.2

ppm(5.1% HF)OIRL, N71E & HelrM = 4.8 ppm

Table 2. Reduction of total aflatoxin in AC according to the
cooking and processing methods

Samples Total aflatoxin (ppm)  Reduction (%)
Control{AC") 42.7143.62° 0.0
Corn gruel 1.45+0.06° 96.6
Corn cakes 17.73+1.75° 585
Corn bread 32.65+2.92° 23.6
Popcorn 16.4020.91° 61.6

DAC: Aflatoxin-produced corn (Normal corn was inoculated with
Aspergillus parasiticus ATCC 15517).

All values are the mean S.E of 4 samples.

Values with the same superscript letters within a column are not sig-
nificantly different from each other as determined by ANOVA and
Duncan's multiple range test(p<0.05).
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Table 3. Reduction of total aflatoxin in SC according to the
cooking and processing methods

Table 5. Reduction of total aflatoxin in WC according to the
cooking and processing methods

Samples Total aflatoxin (ppm)  Reduction (%) Sampies Total aflatoxin (ppm)  Reduction (%)
Control(SC") 22.97+1.45° 0.0 Control(WC") 38.9243 3(° 0.0
Corn gruel 1.1620.05¢ 94.9 Com gruel 0.5240.06° 98.7
Corn cakes 4.7540.76° 79.3 Corn cakes 10.02+2.80° 743
Corn bread 7.23+0.89™ 68.5 Corn bread 14.542.30° 62.7
Popcorn 9.1040.51° 60.4 Pop-comn 8.92+0.91° 77.1

USC: AC was exposed to sunlight for 7 days. All values are the
mean S.E of 4 samples.

Values with the same superscript letters within a column are not sig-
nificantly different from each other as determined by ANOVA and
Duncan's multiple range test (p<0.05).

(40.8% 7t7), w718 ¢ WA= 7.2 ppm(31.5% TF)el
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aflatoxin $F52 HPLCE A %3l A= Table 49 2t}
#ol7]& g FoX & total aflatoxin T3] 1.5 ppm(6.6%
ZFRINL, A71E 3 HAME 1.5 ppm(6.8% ZHF), F7)
£ 3 WelMe 4.5 ppm(20.2% TF)OINSH, HA7E &
oM 25 ppm(11.2% FHF)CZ UC 22.3 ppmel| v|8}
of B 9% ZAE JERRATHp<0.05).

ACE & AFg WCE =8 2 7153 dAFdA

g ¢ HEAME 8.9ppm(22.9% HFH)CE WC 38.9 ppm
el AaE e 3t (p<0.05).

Table 4. Reduction of total aflatoxin in UC according to the
cooking and processing methods

Samples Total aflatoxin (ppm)  Reduction (%)
Control(UCY) 22.2842.40° 0.0
Corn gruel 1.48+0.06° 934
Comn cakes 1.52+0.20° 93.2
Corn bread 4.50+1.46° 79.8
Popcorn 2.50%1.09° 88.8

PUC: AC was irradiated with UV for 56 hours.

All values are the meantS.E of 4 samples.

Values with the same superscript letters within a column are not sig-
nificantly different from each other as determined by ANOVA and
Duncan's multiple range test (p<0.05).

DWC: AC was washed with water three times.

All values are the meantS.E of 4 samples.

Values with the same superscript letters within a column are not sig-
nificantly different from each other as determined by ANOVA and
Duncan's multiple range test (p<0.05).
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