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Abstract

Large amount of aflatoxin B,(AFB,) is disappeared in the presence of L-ascorbic acid(AA)
in buffer solution at pH values from 1 to 7 during 5 days of incubation at 37C. AFB; was
quite stable at pH’s between 5 and 7 when AA was absent(control), however, 50~60% of AFB,
was degraded in its presence after 5 days. The rate of disappearance of AFB, increased with
a decreasing of pH in the presence of AA, even though AFB, in the control degraded increa-
singly with the decrease in pH(pH<(4). The level of AFB, decreased as the reaction temperature
increased when AFB; reacted with AA, The aflatoxin could not be detected at all after 3 days
when the reaction occurred at 60 T, while the aflatoxin was stable at 5 thoughout the rea-
ction period. 90~96% of AFB, was found to be degraded in a day when AFB,; reacted with
AA plus different concentrations of CuSOQ, - 5H,0, showing remarkably faster rate than the
control; however, different concentrations of L-cysteine instead of CuSQ, 5H;0 protected the
degradation of aflatoxin and no AFB, was degraded for a day and resulted in less AFB; dis-
appeared than the control. The degradation of AFB, was dependent on AA concentration and
the rate of disappearance as the concentration of AA decrease, but AFB,; concentration did not
influence the rate. The product formed when AFB, reacted with AA was identified to AFB,.
by using HPLC chromatographic examinations, and by UV spectrum of AFB, reacted with AA,
The disappearance of AFB, was correlated well in the appearance of AFB,.. From the results,
the degradation of AFB, in the presence of AA is probably due to one or more of the oxidative

products of AA which was produced during the AA oxidation,
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Table 1. Effect of pH and time on the degradation of aflatoxin B, by L-ascorbic acid.

Incubation time Aflatoxin B, (ug/mé)*

(days) pHe 1 2 3 4
1 AFB/*+AAf 2.3140.27° 3.87-0.08 3.9+0.75 5.840. 39
(AFB) (2.340.06)¢ (4.4+0.12) (9.640.21) (9.770.03)
3 AFB,+AA ND+ 2.24-0.02 2.5--0.05 3.94-0.23
(AFB) ND (4.2+0.37) (8.7740.58) (9.14-0.62)
5  AFB,+VC ND 0.8740.06 1.740.42 2.240.77
(AFB)) ND (2.471+0.48) (7.6+0.41) (8.340.22)
ncubation time Aflatoxin B, (ug/m)°
(days) pH 5 6 7
1 AFB*+AAf 8.44-0.39 9.3-40.15 9.8-+0.16
(AFB,) (9.9740.03) (9.84-0.45) (9.8+0.64)
3 AFB,+AA 5.3--0. 30 6.6-0.39 6.9--0.61
(AFBy) (9.940.15) (9.8+-0.07) (9.8--0.43)
5  AFB,+VC 3.4-+0.46 4.270.40 5.0-0.91
(AFB;) (9.840.17) (9.8--0.27) (9.7--0.30)

* AFB; at aconcentration of 32uM(0.17¢ of a solution of 200ug AFB;/m¢ methanol in a 2m¢
reaction mixture; 10ug AFB,/m¢ in a reaction) was incubated in the appropriate buffer
containing 0.5M of L-ascorbic acid at 37¢C.

¥ Values are mean+SD of three determinations,

¢ Buffers; PH1-2(0.5M of Kcl-Hcl buffer in buffer solutions without L-ascorbic acid). (0.5
M of succinate buffer), pH6-7(0.5M of NaOH-Na,HPO, buffer).

4 The values in parentheses indicate control value (AFB; plus buffer without L-ascorbic
acid). ‘

¢ Aflatoxin B,

f L-Ascorbic acid

¢ Not detected
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Table 2. Effect of temperature and time on the degradation of aflatoxin B, by
L-ascorbic acid at pH 5.
Aflatoxin B, (ug/m€)°

Temperature

(t) Incubation time 1 3 5
(days)
5 9.9+0.08% (1)¢ 9.5+0.25(5) 9.9-+0.42(1)

25 9.940.10(1) 7.2:+1.03(28) 6.4+0.61(36)
37 8.610.39(14) 5,24-0.58(48) 2.5+0,37(75)
45 7.1+0.81(29) 4.3+0.41(57) 2.14+0.22(79)
60 3.24+0.60(68) ND* ND

“ AFB, at a concentration of 32uM(10ug/m¢) was incubated in the succinate buffer containing
0.5M of L-ascorbic acid at various témperatures,

b Values are mean—+SD of three determinations.

° Not detected.

¢ The values in parentheses indicate the percentage of AFBI degradation,

Table 3. Effect of cupric ion on the degradation of aflatoxin B, by L-ascorbic
acid at pH5 and 37C.

Aflatoxin B, (ug/mé)®

Ppm of CuSO,-5H,0

(Ppm of Cu**) Incubation time 1 3 5
' (days)

0(0) 4.840.097(4)¢ 2.670. 35(48) 1.32-0.08(74)
0.5(0.1) 0.5-0.00(90) 0.3:+0.04(94) ND¢
2.5(0.5) 0.4-+£0.05(92) 0.1--0.00(98) ND
5.0(1.0) 0.2-£0.01(96) 0.120.00(98) - ND

¢ AFB, at a concentration of 16uM(5ug/m¢) was incubated in the succinate buffer contalnlng
0.5M of L-ascorbic acid plus various concentrations of CuSO, 5H,0.

b Values are mean+SD of three determinations,

¢ Not detected

4 The values in parentheses indicate the percentage of AFB, degradation,
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Table 4. Effect of L-cysteine on the degradation of aflatoxin B, by L-ascorbic
acid at pH 5 and 37C.

L-Cysteine Aflatoxin B; (ug/n¢)?
concentration : ;
(uM) Incu?gzi;sn) time 1 3 5
0 4.8740.09%(4)° 2.6+0.35(48) 1.30.08(76)
2.5 4.9740.05(2) 3.1-£0.00(38) 2.540.00(50)
12.5 4.9740.06(2) 3.5-50.05(30) 2.80.02(44)
25.0 5.02£0.02(0) 3.470.00(32) 3.03:0.01(40)

¢ AFB; at a concentration of 16uM(5ug/mé) was incubated in the succinate buffer containing
0.5M of L-ascorbic acid plus various concentrations of L-cysteine.

? Values are mean--SD of three determinations.

¢ The values in parentheses indicate the percentage of AFB, degradations.
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