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Survey on the natural occurrence of aflatoxins in edible vegetable oil collected from
some regions of China in 2015
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(1. Key Laboratory of Food Safety Risk Assessment of Ministry of Health, China National
Centre for Food Safety Risk Assessment, Beijing 100021, China; 2. Food Science and
Engineering College, Beijing University of Agriculture, Beijing 102206, China)

Abstract: Objective To investigate the natural occurrence of four kinds of aflatoxins including AFB,, AFB,, AFG, and
AFG, in a total of 738 edible vegetable oil samples collected from eight regions of China. Methods Based on the quick
screening of aflatoxins concentration in edible vegetable oil samples using enzyme linked immunosorbent assay ( ELISA)
method, ultra-performance liquid chromatography ( UPLC) method was employed for the quantification of four kinds of
aflatoxins in positive samples. Results The concentrations of total aflatoxins were within 0. 06-221. 00 wg/kg with the
mean level of 19.30 wg/kg. AFB, was predominant and the positive rate was 17.21% (127/738) with the mean level of
16. 20 pg/kg, followed by AFB,, AFG, and AFG,. Peanut oil was the most heavily contaminated by aflatoxins than other
kinds of edible vegetable oil, and the violation rate of AFB, was 11.57% (25/216). The samples from Guangxi Province
also had higher aflatoxins concentrations, and the violation rate of AFB, was 19.23% (20/104). Moreover, the aflatoxins
concentrations in unpacked oil were higher than prepackaged oil. 95.45% (126/132) of the positive samples were
detected with more than one type of aflatoxins. Conclusion There were simultaneous occurrence of four kinds of aflatoxins
in edible vegetable oil collected from China. AFB, was predominant. Peanut oil, samples from Guangxi Province and
unpacked oil contained relatively high concentrations of aflatoxins, suggesting better monitoring.
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R R 5 0T 51 £ Bl sh W 6 I BE & R s
kg W, AFB, {92 5B R (LD,) 4 0.5
~10 mg/kg, H8 M i = T 5L b4 Fig Hlk
G AU SR NS S Y kA b R
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LA MRz /g 8 48/ I ARy R AR 5, 20 i A
TG /NI S5l T A A BT ok R R B A
P RE bl o ISR i B0 A R TR e A RS P Rl
TR0 7= i B A0 R B — > B /NG R 7 B A
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Table 1  Information of edible vegetable oil samples
R \ . : - ait
ek R SEHFh Z R B Sl D LR - A SV HAtr
W% 105 78 3 46 9 10 5 8 1 265
i 2 5 55 9 9 — — — 25 105
i) 93 3 — — 2 5 — — 1 104
Rt — 73 — — 6 2 — 3 2 86
e 13 9 1 5 5 2 10 — 23 68
L7 2 13 15 — 6 13 7 — 2 58
M 1 — 32 — — 1 — — — 34
%7 — 1 12 — 1 4 — — — 18
Lt 216 182 118 60 38 37 22 1 54 738

TE 2R AR RAE 5 FoA G 38 HOBE T ith 2Rl I (AR Il AE ARG T BEGIR OT AE dih ARA dik R I RO iR

1.2 FAUER S ulR

Waters ACQUITY ™ i w5 2% 3 AH 0 3% 43 (3%
Waters) Syner gyH1 £ I GE B AR [ ( 35 H BioTek) .
HL R A7k AL (25 CHIFH S >18.2 MQ-em) (£
ek & o

AgraQuant AFB, ELISA # Jll iz 7] & ( & 3 7
Romer Labs) , AflaTestWB #% ll] 5 7 2 ¢ 5 25 #1 #E
(ERE VICAM) , ¥ B 4% %24 1.00.0.30.0.98 Fl
0.31 mg/L ) AFB, ,AFB, .AFG, #1 AFG, 4 Fh 7 %
PRUETR & W H 55 [ Supeleo, Z s I BEYS  8
T al, P AL A pr Al

1.2
L2.1 gAY b AFB, 5 5 i PR 0 45
PRIBCE A YA i S g ORI ) 0.01 g) , i
A 25 ml FHEE-7K (70 :30, V/V) % o 150 r/min ¥
G4 30 min, #HE 10 min, |04 9L 4T ik
4t vk )G, UV F AgraQuant AFB, ELISA iR 5 &
PEAL A BRI 1: 26 B, FH 1 mol/L 1% 35 iR 5l & 41
EAEE WO pH =6 ~ 8 J5 , #% I ELISA 357 & #2
BERy Ui BEAT AFB, M . 1Z IR & AFB, & IR
% 2.00 pg/kg, % T ELISA %) 45 B AFB, =
2.00 pg/kg (1P PEAE &, 420 R TR R 50 AR £
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B (UPLC) ¥ #F 17 41 5§ AFB, . AFB,  AFG, #
AFG, 7E N 1 4 Fh i it 25 55 2 09 K I 6 JE 5 107 X
T4 R AFB, <2.00 pweg/kg f9 B2 FE & A
AT
1.2.2 R v A e il

B0 ml 4 bt 55 5 R IR A br E & R
(AFB, . AFB, . AFG, Tl AFG, ¥ B 43 %] & 1.00,
0.30.0.98 10.31 mg/L) 4 EE A E 10 ml, it
il G 4 BBl A T R IR G bR AL A M (b AFB, |
AFB, | AFG, #il AFG, ¥k & 4> % 100,30, 98 A
31 pwe/L) o il FHEE, F 50% R K 75 W0 T R b o
ifh £ VR A T, T T 1 R AR A b o T AR o
1.2.3  FEA RIS L

PRCE FHRE P RE i 10 g CRS A 3 0.01 g) A
2 oA fk4,40 ml HIfE-7K (70 30, V/ V) % o 150 r/min
PZ HEHL 30 min, {7 10 min, |3 W4 B 55 £F 4 g
YRt U85 1S ml 8, 15 ml @B SRR R TR A S
PR UE . FEHC 1S ml JEMGE I AflaTestWB 85 i 75 5f
B ok MR, FF U8 W 57 4 T8 L R R AR I,
10 ml EBAEZKMRGE /5 F 1 ml FR B i B 42 3 1k
W IEF 1 ml BB ALK E 2 % 2 ml £,
1.2.4 fURS 51

Waters ACQUITY BEH C,, {4 % #£ (50 mm x
2.1 mm,1.7 pm) , #1635 C; W sh M. K-2 5-H
M (64 :18:18,V/V) %k 0. 35 ml/min; FEFER 1 pl,
HERE EE R B 20 °C 5 G A M 2% - UK I 365 nm,
R AL 455 nm, 4 BB R R A9 BR Y
40.05 peg/ke,

2 HRESW
2.1 kG gL

ARV A A 147 £ & HIAE P b A i ELISA
WITi AFB, FAPE. Sk H] UPLC i X% ) 0 AFB, FH P
RS AT 4 R i R S 2 R HIE S, &
PR HI A W ot A b et B EE R s g U
AFB, h 3, Hf Rk 17. 21% (127/738) , W% 2,
HFE &b AFB, 9 F 395 ¢ % B &R om, ik
16.20 wg/kg, H 15 44 5 Bl 76 0. 06 ~ 206. 00 pg/kg
ZIE o AT 26 & AR YA i AFB, 5 i 1
T R A PR AR v (46 AR 3 R i AFB,
FREARIE R 20 we/kg, AWM 10 pg/kg) , BiR
FoH 3.52% (26/738) , H M bR FE G B AFB, (1F 3
R 55.50 pe/kg, HURTE L E R R ARIK O
AFB, AFG, Fil AFG, , HoF- W v5 e &84y 5y 3. 04,
0.82 1 0.24 pe/kg, ¥ R4 5K 17.34% (128/
738) 15.04% (111/738) Fil1 4.07% (30/738) , 4 Fp

W25 % 2 M (AFB, + AFB, + AFG, + AFG,) [y
15 F £ 0.06 ~221.00 pg/kg Z [A], - H) & &
#19.30 pg/kgo
2 BRATEYIN R R R R e
Table 2 Natural occurrence of aflatoxins in edible vegetable oil

o i Ffi i A

L5 Spgke)  Mpgke)  Spgke  THHE/%
ATB, 0.06~206.00  16.20 795 17.21 (127/738)
AFB, 0.05-20.30  3.04 154 17.34 (128/738)
AFG, 0.09~13.10 0.8 0.33  15.04 (111/738)
AFG, 0.05 ~2.50 0.24 0.10  4.07 (30/738)
BE 0.06~221.00  19.30 9.30 -
T —FR EE

2.2 REFhZ

k3 PR, Bie WKt Rk & P& EE
A 4 B i R R TS P AR R R E A
A6 AR AR L P, AFB, B R R 57.41%
(124/216) , Hi % 5 6 Bl £ 0. 06 ~206. 00 pg/kg =
6], XI{E o 16.30 pg/kg, HP AT 25 4 4B A4 WA
i AFB, 5 D R O 0 R A o, o5 AR AR
S 96. 15% (25/26) , i 48 22 W EE S 1 11.57%
(25/216) , H B A5 A6 A WAL i AFB, 19 34 % &
H 56.50 we/kg. 67k EE S AFB, ARG, I
AFG, Bk H 243 51 K 57. 87% (125/216) .50. 00%
(108/216) 1 13.43% (29/216) . H 75 e & &
RV K 3.06.0.84 i1 0.24 pe/kg, BLAN,4 Fh i i
HE RN GRS R AL, 182
KEIWFE R AFB, (AFB, fil AFG, $%: H 2 £ FH M
Fedh, HoP A 1 Oy FE S AFB, 09 & B 3k E R E
HRR bR, & 5 31,00 pg/kg, R IHAFE A AR
Kt AFG, o 38 oy TR AL S rh 4 Fh B il & 8 R 45
fr b 1y BEEAE S o T SREAF IR 22 R R R 2R
ACKF I 0 R Aty R A th 4 B i
R, NEHMEFER L EMNIG YR E L4 &
s RO Y E R 0.06 ~221.00 pg/kg
Z ), & B 19,40 pg/kg, BT UL, B AR i B
M5 5 R 0975 Y ™,
2.3 ARBBIX

nk 4 fros, T INE HRid 2P EE ok
BV RE FAE Y AR S 4 Rt BB R I
RO 5 Ry = H 104 {7 ) P B AR W 9k A
AFB, . AFB,. AFG, I AFG, & i % 4> 3 &
61.54% ( 64/104 ) . 65.38% ( 68/104 ). 56.73%
(59/104) 1 10. 58% (11/104 ) , H 53 87 B4R K
24.40 4.45 .0.75 1 0. 12 pg/kg, H A 20 f%k
PR E R Y m A & AFB, &l 0 IR E
Y PR B A5 o, O AR FE S Y 76.92% (20/26) , 5T
VU Y 19. 23% (20/104) , HEBAR A AFB, 1Y
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Table 3 Natural occurrence of aflatoxins in different kinds of edible vegetable oil
AFB, AFB, AFG,
Y 0 THE Pk [SEES i 18 iz A K i % U B i B K th R
/(pg/kg)  /(pg/kg) /(pg/kg) /% /(pg/kg)  /(pg/kg)  /(pg/kg) /% /(pg/kg)  /(pg/kg)  /(pe/kg) /%
AL 0.06 ~206.00  16.30 8.09 57.41(124/216)  0.05~29.30  3.06 1.55 57.87(125/216) 0.09~13.10  0.84 0.33 50.00(108/216)
K 1.86 ~31.00  16.40 16. 40 1.10(2/182) 0.57~5.45 3.0l 3.01 1.10(2/182) 0.24~0.38  0.31 0.31 1.10(2/182)
ER S| 3.04 3.04 3,04 2.63(1/118) 0.70 0.70 0.70 2.63(1/38) 0.11 0.11 0.11 2.63(1/38)
E3igi — — 0.00(0/118) — — 0.00(0/118) — — — 0.00(0/118)
2 — — 0.00(0/60) — — 0.00(0/60) — — — 0.00(0/60)
e Fih — — — 0.00(0/37) — — — 0.00(0/37) — — — 0.00(0/37)
ALK — — 0.00(0/22) — — 0.00(0/22) — — — 0.00(0/22)
@i — — 0.00(0/11) — — 0.00(0/11) — — — 0.00(0/11)
HoAls — — — 0.00(0/54) — — — 0.00(0/54) — — — 0.00(0/54)
AFG, Ba
icg 7 W R A T K i % i il FHE i it
/(pg'kg)  /(pg/kg) /(pg/kg) /% /(ng'ke)  /(pg/ke)  /(pg/'ks) /%
HE 0.05~2.50  0.24 0.10 13.43(29/216)  0.06~221.00  19.40 9.34 —
K — — — 0.00(0/182)  2.67~36.80  19.80 19.80 —
F K 0.10 0.10 0.10 2.63(1/38) 3.96 3.96 3.96 —
SEHFI — — 0.00(0/118) — - —
R — — — 0.00(0/60) — — — —
e A — — 0.00(0/37) — — —
ALK — — 0.00(0/22) — — —
i — — — 0.00(0/11) — — — —
HAls — — 0.00(0/54) — — —
[ —FR AR R A
F 4 ASIA] b X FHAE P ah b i B 1 3R L O
Table 4 Natural occurrence of aflatoxins in edible vegetable oil from different regions
AFB, AFB, AFG,
HIX i Bl THE P [SAES i FHH iz A K i % G T {4 K th
/(pg/kg)  /(pg/kg) /(pg/kg) /% /(pg/kg)  /(pg/kg)  /(pg/kg) /% /(pg/kg)  /(pg/kg)  /(pe/kg) /%
IaL] 0.60 ~206.00  24.40 10. 40 61.54(64/104) 0.05~29.30  4.45 2.30 65.38(68/104) 0.09 ~3.94 0.75 0.34 56.73(59/104)
% 0. 06 ~76. 60 8. 11 2.98 21.13(56/265)  0.06 ~6.82 1.46 0.70 20.00(53/265) 0.09 ~13.10 1.03 0.40 16.98(45/265)
UE(4 6.82~8.32 7.86 8.23 7.35(5/68) 1.13~2.07 1.73 1.90 7.35(5/68)  0.10~0.13 0.12 0.13 7.35(5/68)
i) 3.46 3.46 3. 46 1.72 (1/58) 0.50 0.50 0.50 1.72 (1/58) 0.32 0.32 0.32 1.72 (1/58)
g 1| 0.94 0.94 0.94 0.95 (1/105) 0.30 0.30 0.30 0.95 (1/105) 0.17 0.17 0.17 0.95 (1/105)
LSRN — — 0.00 (0/86) — — 0.00 (0/86) — — — 0.00 (0/86)
HM — — 0.00 (0/34) — — 0.00 (0/34) — — — 0.00 (0/34)
ZH — — — 0.00 (0/18) — — — 0.00 (0/18) — — — 0.00 (0/18)
AFG, s
X bt} FHE P i % i 1l T iz 4 [ORITE: S
/(pg/kg)  /(ng/kg) /(pg/ke) /% /(pg/kg)  /(ng/kg)  /(pg/ke) /%
I 0.05~0.52  0.12 0.09 10.58(11/104)  0.33~221.00  27.70 12.40 —
W% 0.05~2.50  0.30 0.10 7.17(19/265)  0.06 ~84.40  10.40 4.01 —
e — — — 0.00 (0/68)  8.04~10.50  9.72 10.30 —
L — — 0.00 (0/58) 3.32 4.32 4.32 —
1y il — — 0.00 (0/105) 1.44 1.44 1.44 —
i — — — 0.00 (0/86) — — — —
M — — 0.00 (0/34) — — —
nH — — 0.00 (0/18) — — —

R AR B R

M4 R 60,40 we/kg. ULAM, AFB, Fl AFB, f

RRTGY T IR AT PR . 265 31

REH

FEY) AL G, AFB, (AFB, (AFG, fil AFG, 1k i
A 21.13% (56/265) . 20. 00% (53/265)
16.98% (45/265) F1 7. 17% (19/265) , H5F- 1y &

WYk H 8.11.1.46.1.03 1 0.30 pg/kg, ,\q:ﬁ

6 i1 ¥ AFB,

i P L E Y PR ARV,

PRAFE b 1Y 23.08% (6/26) , A7 L AR A fh 19 2. 26%

(6/265),

S v

15 G

H O b FE dn b AFB, ggr%y,]Aa
39.20 pg/kg. LA, AFG, Fil AFG, ff

A H IRAE S . 68 M LAE &, AFB, (AFB, Al
AFG, B3kt 5 0 B AR &, P38 & AR R
7.86.1.73 F10.12 wg/kg, AFG, 7EI LKL & A A
o 58 0y L 75 AL S AT 105 4y VU I RE & b, AFB,
AFB, Fll AFG, &kt 1 {5 FHMEAE & ARG, KA.
MR A B IR VL 5N AT 2w A AE 5 rf 3 R A s 4
wmEGER. NEEHER LB RRIE, K
B S S R L Em RS R,
Y 7 0.33 ~ 221,00 pg/kg 2 i), F3 K
27.70 pg/kg, AIULLFRE LA 8 A/ A X LIk
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Figure 1  Natural occurrence of aflatoxins in edible veget

able oil with different packaging types

2.5 WrRETG G

AU A, 738 iy B AR 0 3 R dh 42 UPLC
BRAEJ 64 132 (A iy | Ahal 1 A LLE A 25 i % 75
o 95.45% (126/132) B FAVERE S AR HH 2 Fhak 2
PLER Bl a T R o e B3 Mhe il 2 75 &K [ i A
W ke B 2, b PP AR A R 60.61%
(80/132) ¢ 4 Flr g ih 2 7 2% [R) I 775 e ) B i 805 B
PERE AR ALY 21.97% (29/132) it 2 Ff o il 75 8 R
Al A A A A B 12.88% (17/132) , A
4.55% (6/132) (9 BH PR BE S Aty 1 B o il 2 2 %
AU 7 B A T AR N PH R B B AR AR
w4 B R T IR 0 P[RS Qe R O

3 iWig

AU A R F ELISA 2k X £ HIAE 4 il B b o
AFB, &5 R 4T 0 0, % 0 07 S5 A R AR R
UPLC ik 4 Al e a # R & i 9 &2 00, BE ml 42
FR AR, SURT IR I i v wf b . AR R
B, [ B A A b A7 A 4 Bl i e 7 R U IR S
PeR4, OFLLAFB, hE. H 4 M &R R
G BUAE A [R) T 28 1l DX 6 2 286 R A4 A 90 ik b A7
TE—E 25, M, A AR A ) Y
TR v R R R T B T IR R
BEah b R T R R 79 G L E R A R A

FRI G o

i ) 2T AR G 4 SR SR, M A e 2
RPN 5, 4648 il b AFB, 96t 2 08 bR 2R 4%
L ELECEAE A i b AFB, 1975 Y b B4 % 1 o
o Bl R E T LA TS e B, AT
A KB, B AR AR W R P R R
FA TS e i T M A X, R AR ST R
BT 2014 7T PGR S B A Yt AFB, 175 G
L, H AFB, &5 0.5 ~320 pg/kg, SR bR %
H25.14% , @m TABEGEAG B A 458 (AFB, & &4
0.06 ~206.00 wg ke, BARHEIFRE A 19.23% ), H
AT SR 3 1 & HIAE W ol o o ot o 2 K 79 G A A Y
GERAFTE— € 22 5, 3X T HE 5 SR AF I [] R A 3t s
R 7 A R TR A T D, R X
LA B0t B R R AT A R, D) 4R S
e AR K 3, TN B AR £ i 22 A KU o TR L 2R
Ry preh B B A b B i S A R S
R, X T RE R B TR ' A YR 2ok
H/MED;, HFORER B2 I 2R AR 7R i A A AT
FE— € BYAN L, PRI, 8 103 2% 35 45 1 108 W HiC 1Y
BRI ah, IF HAE B 4 A b R s X
RO A W it ) A

& 5 Bl 2% £ Bt £ ( Scientific Committee on
Food,SCF) F 1994 4£ 9 H 23 H B #f T &% i & 7%
FoE—RBURW MWL, AN X G o & E
G IR R AR ME L B X AFB, ] R AR
HESE N R o A ] o2 b o IXC 4 5 A9 AH OC bR HEAT
AR . BB & oah % & B 2 ((Codex
Alimentarius Commission, CAC) }i % & i T /) 46 4=
i GRS ERE N 15 ng/ke, EHEE M
5254 W5 % 3 /5 (Food and Drug Administration,
FDA) W B A7 & b (B AR 95 40 ) b o il 25 38 3R A
i (0 BRB 2OR O 20 we/kg, WKL E TN Y
Ok AFB, R KN 8 peg/kg, B & 75 R A iR
KA 1S pe/kge HAWKE BT A & 5 b ith % 7
KBRS 10 ng/kg'™ o 7% E 2 A Y
Az 7RIS B ORI TE X H AR AR B A A bR
F = B AR Py ol 2k R B I B IR, AR
1, HAT e E A G T & fh i AFB, B R AR,
v A BE T B A R R R Y PR AT R, M G
F 6 i 22 A bR E A iR AL R 98 3 . X T AR R AR
b 7 i JFCRHE H5, T2 AR AT A R B S R
AH ST AL 0L i i W A5, R W 0 A A i A R
AR b et R IS gy, DA R
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