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Effect of Ammonia and pH on the Degradation of Aflatoxin B, during the
Storage of Korean Soy Sauce(Kanjang)

Kun-Young Park and Eun-Suk Lee
Dept. of Food Science and Nutrition, Pusan National University, Pusan, 609-735, Korea

Abstract

The mechanisms of aflatoxin B,(AFB,) degradation by ammonia and alkaline pH during the
storage of Korean soy sauces were studied. In the 0.05 %, 0.1 % and 0.5 % of ammeonia solutions,
almost all of AFB,(96-100 %) was degraded after 2 to 24 hrs of incubation at 30°C. Increased
levels of ammonia in both home made soy sauce(HMSS) and commercial soy sauce(CSS) caused
slow increases in pH. The pH change was higher in CSS than in HMSS. The degradations
of AFB, were not observed in the samples of HMSS, CSS, distilled water and 20 % of NaCl solution
during the storage, however, when the pHs of the samples were adjusted to 10, the toxin was
completely removed in all samples. AFB, was stable at pH 5 and 7 in both buffer solutions
and buffer solutions+0.2% ammonia, however, AFB, was degraded completely at pHs more
than 9. AFB, was not degraded even at high concentrations of ammonia(0.2-1.0 %) when the
pH was maintained at 7 in the buffer solution. It indicated that ammonia content in the system
was not important but the higher pH was the reason to degradé AFB,. When the pHs of HMSS,
CSS, buffersolution and buffer solution 4 0.2% ammonia were adjusied to 5 and then reacted
with AFB, for 5 days, the toxin was stable in all samples. However, when the pHs of the samples
were adjusted to 7, about 60-70 % of AFB, was degraded in HMSS and CSS after 5 days
of incubation during which the pH was not changed, but AFB, in the buffer solution and buffer
solution + 0.2% ammonia was not degraded at all in the same conditions.
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Table 1. Degradation of aflatoxin B, in the presence of different concentrations of ammonia during

incubation at 30°C.

Aflatoxin B, stability( %)®?

Incubation

time(hrs) NH,( %) 0 0.05 0.1 0.5
2 1004:0.35° 45+0.78 ©25%0.10 3.010.04
4 99.8+0.01 2.440.12 1.21+0.00 1.1+0.02
6 99.240.20 3.440.15 0.94:0.00 0.940.00
24 10040.04 0.02+0.04 NDe¢ ND

®Percentage of aflatoxin B, left after ammonia treatment.
bValues shown are means =+ standard deviations of three determinations.

“Not detected.
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Fig. 1. Changes in pH when home made soy sauce
(HMSS) and commercial soy sauce (CSS)
contain different concentrations of am-

monia. The vertical bars represent one

standard deviation of three determinations.
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Table 2. Effect of alkaline pH(pH 10) on the degradation of aflatoxin B, in home made soy sauce,
commercial soy sauce, distilled waier and 20 % NaCl solution afier one day of incubation at 30T.

Concentration of aflatoxin B,(ppm)?

Sample -
Control? pH 10
Home made soy asuce 974 £ 0.02¢ ND¢
Commercial soy sauce 9.30 + 022 ND
Distilled water 988 4+ 0.13 ND
20 % NaCl solution 8.86 + 0.11 ND

eQriginal concentration of aflatoxin B, was 10 ppm (25 ug/ 2.5 ml of sample).
bpHs of home made soy sauce, commercial soy sauce, distilled water and 20 % NaCl solution were

5.0, 4.6, 6.8 and 6.0, respectively.

®Values shown are means + standard-deviation of three deteminations,

dNot detected.
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Table 3. Effect of pH on the degradation of aflatoxin B, in buffer solutions in the presence and

absence of 0.2% ammonia after one day of incubation at 30°C.

Concentration of aflatoxin B,(ppm)?2

Sample

pH 5 7 9 10 11
Buffer solution® 9.68 + 0.36° 9.32 + 0.05 NDe® ND ND
Buffer solution 952 + 034 9.28 + 0.36 ND ND ND

+0.2% NHy

8Qriginal concentration of aflatoxin B, was 10 ppm(25 ug/25ml of sample),

bBuffer solutions used were 0.5M of Succinate -NaOH(pH 5), 0.5M of NaOH-NaH,PO,(pH 7)

and 0.5 M of NaHCO;-Na,CO,(pH 9-11).

“Values shown are means + standard deviations of three determinations.
dAfter addition of 0.2 % ammonia, the pH was adjusted with the same buffer,
eNot detected.
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Table 4. Aflatoxin B, degradation in buffer solutions of pH 7 and 9 which contain different concentrations

of ammonia after one day of incubation at 30°C

Concentration of aflatoxin B,(ppm)?2

pH®

NH,( %) 0 0.2 0.5 1.0
7 930 + 0.34° 926 + 0.36 9.07 + 1.22 10.0 + 0.92
9 NDP ND ND ND

#0riginal concentration of aflatoxin B, was 10 ppm(25ug / 2.5 ml of sample).

PAfter addition of different amounts of ammonia to the solutions, the pH was adjusted with the

same buffer,

®Values shown are means + standard deviations of three determinations,
9Not detected.
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Fig. 2. Stabilities of aflatoxin B, at pH 5 of home
made soy sauce(HMSS), commercial soy
sauce(CSS), buffer solution (BS) and 0.
2% ammonia in buffer solution (ABS)
during incubation at 30°C. The vertical
bars repersent on standard deviation of

three determinations.
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