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Degradation of aflatoxin B, in peanut oil by ultraviolet irradiation
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ABSTRACT: Objective To evaluate the effects of degradation of aflatoxin B; and the quality and safety of peanut

oil by ultraviolet (UV) irradiation. Methods Aflatoxin B, in peanut oil was irradiated under UV light with 365 nm

and 100 W. The content of aflatoxin B; in peanut oil was detected by high performance liquid chromatography (HPLC),

the peroxide value was detected by titration, the oxidative stability was detected by Ranciment method, and the content

of unsaturated fatty acid was detected by gas chromatography (GC), respectively. Results The results showed that the

content of aflatoxin B; in peanut oil decreased with the extension of irradiation time. The efficiency of aflatoxin B,

detoxification in peanut oil reached 90% after 25 min under UV irradiation and the quality indexes such as peroxide

value, unsaturated fatty acid and oxidative stability scarcely changed. Conclusion UV irradiation method not only has

good performance on aflatoxin B, detoxification in peanut oil, but also has no significant impact on the quality of peanut oil.

KEY WORDS: ultraviolet irradiation; degradation; aflatoxin B;; peanut oil

HEE&mA:

(31401601)

(201303088)

Fund: Supported by the National Natural Science Foundation of China (31401601) and Special Fund for Agro-Scientific Research in the

Public Interest (201303088)
*BIIEE: , , ;

E-mail: peiwuli@Oilcrops.cn

*Corresponding author: LI Pei-Wu, Researcher, Oil Crops Research Institute, Chinese Academy of Agricultural Sciences, No.2, Xudong 2nd Road,
Wauchang District, Wuhan 430062, China. E-mail: peiwuli@Oilcrops.cn



2200 7
1 2
) 21
10 (1]
21 ( , 365 nm, 100 W);
’ ’ Agilent 1100 ( Agilent s
’ _— FLD ); KQ-800KDE (
’ ); BF-2000 (
’ ); Milli-Q ( Milipore ); 743Rancimat
' ( )
: B, B, G G, M, M) (100% ’ 2(99%, )’Sigma y
’ 5 Bl(AFf;;é ’ AFB, ; (HPLC );
. o) ’ ( Sigma ); ( Sigma );
’ ( , ); Milli-Q
’ 22
2.2.1 AFB; A A& 64 Be |
3 12 AFB, 24.4
, y ng/kg s 4 C
18.75 37.5 75 150 300 pg/kg AFB,
[3-15]. ) i 4 C
, 222 HEATAE
, , @
, AFB,; AFB;
[16] , (HPLC) ,
, , AFB, 100 pg/L,
, , (7 90 mm , 365 nm
, , [18] 10 cm,
, 0 5 10 15 20 25min ,
HPLC AFB, ,
, , 3
E [19,20]
@AFB,
S 25¢g 50 mL
s s R R 7.5 mL s s 10 min
, 1.5mL , 4mL , 0.22
s pm R 5 mL
, , ®
AFB, , 10 mL
S 5 mL s
R 10 mL 1, S
) 10 mL , 2 s/,

1 mL s



B, 2201

2.2.3 AFB, £ #9& 48 &35 51

Agilent 1100 , Cig (4.6
mmx15 cm, 5 um), 10 pL, 45%
(45:55, V1), 0.7 mL/min; 360
nm, 440 nm
224 e ihid SR 69 M E
1.8 ¢g 250 mL s
50 mL / (3:2, V21,
s 0.5 mL s
1 min | 30 mL R 0.1
mol/L ,
0.5 mL , >
P 1000(V - V;,)C
2m
, vV, , mL;
Vo, , mL;
C, , mol/L;
M, .8
22,5 fbAh e g B B A2 e M
0.06~0.07 g ( 3 ) 10mL
, 1 mL / (1:1, V1), 2
mL 0.4 mol/L / S
S 25h R 15 min,
2 mL , , 200 pL,
1 ml ,
: s 1:10;
230 C, 99.999% R 1.0 mL/min,
DB-23 (30 mx0.32 mm, 0.2 um);
180 C, 5min, 3 C/min 230 C;
(FID), 280 C
22.6 fbA i FALAL A 6
110 C,
1.5 C, :20 L/h
30¢g (
), 50mL
3
3.1 AFB;
3.1.1 AFB, ¢947 ¥ &
221 AFB, R
10 uL , 3,
AFB, , 1, ,

AFB, s ,

Y=3.5591.X-11.598, 0.9996

1200
1000 |
800
g 00 }
g
400
200 } ///'
0 F
0 50 100 150 200 250 300
W (ng/L)
1 AFB,
Fig. 1 Standard curve of AFB;
3.2 AFB,
32.1 FREE LS BHTEMEEET L EZRGHAR
21 AFB,
[22]
AFB, S
15 min 95%
AFB; >
365 nm R 2 AFB,
S AFB; 25 min
, AFB, 3
AFB, S ) AFB,
100 pg/L R 365 nm R
> AFBI >
25 min 5% ,
365 nm AFB;
[23]
HepG, Ames
b Bl
AFB;
p53 , , AFB,
p53 s p53
AFB;



2202 7
— -0.0 [ AFBI
— —— Line Fit of AFB,
AFB, -0.5
N

-1.0

= ~

o 9
i 8«- -1.5

iy S8
Bl -2.0
=25
-3.0

1 1 1 1
Il A L 1 L r L 1 10 15 20 25
0 2 4 8 10 12 14 16
MBS IR] (min)
Fisf 7] (min)
4 AFB,
2 AFB,

(a:

AFB, ,b:
AFB, )

Fig.2 Comparison of peanut oil samples before and after
irradiation by HPLC chromatography (a: the peanut oil containing
AFB, before after UV irradiation, b: the peanut oil containing AFB,

after UV irradiation)
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Fig.3 Degradation curve of AFB, at different time in peanut oil
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