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W E: BW SHRERER SEEAERL 2 FOREM L, PEAG SR RS PR R A i A
% B (aflatoxin By, AFB)EE XS, JHHEI A A8k RIVZBENLIE, T 4048 B i Az ™ K it <idak
FRE FAE YN, 4300 TR 0 58 W 6N 5 5 (enzyme-linked immunosorbent assay, ELISA)F & S AR 6% A1 J5
fi74 P (high performance liquid chromatography, HPLC)A A R 4E 3k & 0 AFB, & &, 455141 i REEE TN
TRTTHA M AFB, MR FRKT-, 12 % 5 MR (margin of exposure, MOE)i%: 5 HU# B AU HEA TG £ XU
WAL, SER RN 341 MrEMEYI, AFB KN 66.0%; 64 AR S A H 2R G 4400 T HA b Ah
(P<0.05); HCREARE TR H R AN & B R T8 BB RE i (P<0.05) . HTTARIRAALIMEES AFB, TR HY
Y i(P<0.05); S [RIHb DX AAE BL A 1 R A i 22 RIS T2 B (P>0.05) xR R E M AFB, /KT
o4 3.12 ng/kg bw/d, MOE {4 80, X i A A (9 5Tk 0.1248/10 TN G53  ixii e R B iAW ih AFB,
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PR IR B, WA T BE, IR AR NIRRT £ T 15 =
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Dietary exposure risk assessment of aflatoxin B, in edible vegetable oil of
residents based on margin of exposure and digital method
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ABSTRACT: Objective To evaluate the dietary risk of aflatoxin B, (AFB,) in food oil from a city's residents using
exposure limit method and mathematical model method, and give some advice. Methods Edible vegetable oil in the
field of production and circulation in Guangdong province was extracted by stratified random method. The AFB,
content was analyzed by enzyme-linked immunosorbent assay (ELISA) and high performance liquid chromatography
(HPLC). Based on the dietary consumption of residents in this city, the exposure level of AFB1 in edible oil was

calculated, and the dietary risk was assessed by margin of exposure (MOE) method and mathematical model method.
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Results A total of 341 edible vegetable oils were collected, and the detection rate of AFB1 was 66.0%. The
detection rate and content of peanut oil were higher than other varieties (P<0.05). The detection rate and content of
bulk samples were significantly higher than that of packaged samples (P<0.05). The content of AFB1 in supermarkets
and catering units was lower than that in other places (P<0.05). There was no statistically significant difference in
sample detection rate and content in different regions (P>0.05). The city’s residents’ AFB1 exposure level was 3.12
ng/kg bw/d, and the MOE value was 80. The contribution to the incidence of liver cancer was 0.1248/100000.
Conclusions The city's residents have a lower contribution to the dietary exposure of AFBI1 and the incidence of
liver cancer, but it should still cause adequate and sustained public health concerns. In particular, priority should be

given to risk management measures for bulk peanut oil, and supervision should be strengthened, and healthy dietary

habits of the population should be well guided.
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AR EE R U T KU PR IR AR i A B R I s R A Y
REN. BRPHRIEZENSEMEREHEE TR
RO RTHE R, RS . A7 H A P4 8 A R X
NARF=A W sl T00I0 25 7 IRURS: 28 3 K7 o i 82 8 = ik
5 B3 E BN, DBl R4S FIS T T T I e £
JE 7 T R R A A B KDY BR = At DX b A S A
HuIX, SRR R, FAET R, RMEYTER L R
FEL BRI R A B s e o RN AR A P
HEEE B, WS RBE XM HA o= R L,

A WS s BN [ PP AL 5 i, W AR Fl E R
2012~2018 4 HIAE il h 2 I 85 75 R By 196 13 2 6 XU
FONHEATPRAR, S BUR AR SCER T IR %2 & i W )
BE, 65T B W S o e A (B F T A — R R K
i, DN BT T 2 i 25 2 R R B AXUS: -

2 MRS

21 # ®

KRS ZBEHUARE R 7k, F 2012 422 2018 4R [AIFE
PARERENEER NN OIX . RS, AR, vEdE. ®
s AN, BESSAXKIBN kT, ERT . B
B LA R/ IME DT 4537 i R AR B FHAE IR i, Sl R G4 o 7Y
AUAE RN AL . Tk, REImaE . S e i
SR FH 2015 AEZH0 X T A 25 75 S PR 1 SR 0A i)

2N, HEE(@i%al, SEE Merok AH]); mERE-20, &
fRdh . BERRE AN, BRI S . BLOOMTAl, TN
F7Y; s A (AL Romer A H)); HHHIERE B

B,.G,.G, IRFRIE M (1.00mg/L, 3£[E O2si smart solutions
VNI

Agilent1100 = 28CRAH GG A5G B L HERFHE AT PR 2
Fl); Pinncle pex G4 RG(EE Pickering 2 Fl);
Milli-Q Element # 4li 7K & 4t (3% & Millipore 72 #));
Multi-Reax HEIR IR & #% (72 H Heidolph 23 7); 3-30K B.0L
(Z5H Sigma 23 7]).
22 ®WMFEE

2012 42 2017 4EFE AL R T GB/T 5009.22-2003¢ £ it
s & AR By M ) OV I Ik G i W BRI Tk
( enzyme linked immunosorbent assay, ELISA),

2018 4EFE LR GB 5009.22-2016 (£ Hh % #h 85 25
B AN G RN 2 VO O €3 HE S A7 2R 75 (high
performance liquid chromatography - post column derivatizatio,
HPLC-PCD).

23 REBEKEIHE

SR fai B S A T O A R il AFB, R %
@i, HEARX N ER M AFB, &% & (hg/keg bw/d)= &
WTE P (g/d) < B B i A B K B A i (ng/kg) /bR TE
MM (60 kg).

2.4  XSFHERER
241 RERME

FFZBR{E 7 (margin of exposure, MOE)JZ L5125 k&
PRI 20 B AR B A 28, PPAE AF A B B R
FI RS o A Sh s B s S0 00 o S kA2 3R 10%01 95% 3k
YT B X 8] F BRAE(BMDL ) WK 0.25 pg/kg bw!”,
T4 AFB, 1 MOEH, 115223 : MOE=BMDL, /% #7K
-, 24 MOE < 10000 i), Al h HAT 3R A 36 A %
TR, YO 5 R UK A8 P it
242 HFHA K

FEMB IR A TR T RS 49 Jmail® b i
SRBCEE AR RIS R B, UMM, HHEAR:
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AFB; B8R I =0.3xK+0.01x(1-K); Z 08 B 245 45
AELE 10 F AT A 1 ng/kg bw/d #1555 % B, i
T R R A K 2R NP LI 20 2 2 14
FHAE R
2.5 BUBRAIBAS T o
251 kb AKELE

A B L) < 60% I, AR A H fE F At FR (limit
of detection, LOD)AY 1/2 311 24 60% < A H 54 L]
< 80% H. Z /D B =25 ABF, WX RTA A4 H AR
2METHE, BIOFI 1/2L0D; YA H B di F o] > 80%, *f
JiTH <LOD M58, 151 2 A~h1HE, BP0 Fi1 1/2LOD.
252 SGitadr

JITAT BE A Excel 8638, LUK S8R 5 AFB,
R 5L, G 2= A S e (L PR S 0 B A R i
Bx100% o K W0 K P AR IE S A, R E AL
M(Pas~P35)375 o 1 SPSS 21.0 #4748 11404, A IRZH 5
(B R 22 S5 RO ke I 2 4 IA) A UM 25 5ok
Wil-coxon & FIA: B, Z 41 (] & {H 22 5% % F Kruskal-
Wallis H BRAIRG S6r; 5825 M4 3 /K F- 35 2R P<0.05,

3 HER5HH

3.1 M AFB, B H1ER

MR R RS, 341 1Y, AFB, MK 1R
66.0%, FELEMFEN AFB, K H % 86.3%, L T HAMF
AR %, R TR 3R 25 A Bi i R L ('=167.69,
P<0.05); HCEERE LA R 77.4%, 3 T E T4 A B,
(54.2%), ZRHGITHFE L (7=20.58, P<0.05), TLitE
AL RA: X IR AS [R]SRAE 3 T 22 [ A A i A Hh R 22 S 38 T8
Gt L(P>0.05); LR 1.
3.2 Hfmh AFB, NESIE

341 fAEdh T AFB, Kr e KAH 181 pg/kg, H1H
9.43 pg/kg, HIEL 2.08 ng/kgo WA SLFIEE S, 1642
W AFB, FIASIIAE N 12.83 pg/kg, B S TIHE MM
FE(=156.93, P<0.05); R H/IMEL; RIS 5 0 AE i
AFB, Kl (A L8O 8, SRl & i 22 A 5
TR X (7=19.61, P<0.05); HCEMMAYISME 1575 ngke,
AL 3.20 pg/kg, o EEE ST E M AR A A
(T=21140, P<0.05), UL 1,

=1 341 EBEYRERS AFB, FRNIER
Table 1 Analysis of AFB, in 341 samples of edible vegetable oil

SAREHE B EU RV, %) 7P KBS (ug/kg)  OMH Y(ng/kg)  M[P.s~Posl/(ng/ke) Bi i, P
HiIX
LR IX 126 74,58.7 ND-151 6.74 1.10[0.25~3.83]
ARFR X 32 21, 65.6 ND-168 10.82 1.90[0.25~4.53]
ALK 5 36 28,77.8 Z)zé ND-181 17.32 2.36[0.98~6.08] 3324
PEAL X 4 92 67,72.8 ND-171 10.56 2.83[0.25~8.80]
o e 55 35,63.6 ND-78.3 7.71 1.50[0.25~4.78]
i A
AEA 3 248 214,863 ND-181 12.83 2.97[1.43~7.41]
K 43 6, 14.0 ND-1.0 0.26 0.25[0.25~0.25]
AT 20 3,15.0 167.69, <0.05 ND-7.9 0.59 0.25[0.25~0.25]  156.93,<0.05
AR 20 1,5.0 ND-1.4 0.26 0.25[0.25~0.25]
He 10 1,10.0 ND-7.5 0.86 0.25[0.25~0.25]
KAL) i
/MEY; 26 19,73.1 ND-79.5 14.06 3.99[0.03]
ERNY 140 100, 71.4 480 ND-181 14.52 3.01[8.40]
FiEi 109 67,61.5 0.18 ND-53.9 3.00 1.10[2.85] 1961, 5003
BIREAL 66 39, 59.1 ND-168 7.43 0.95[3.02]
€ 186 144,77.4 ND-181 15.75 3.20[0.57~9.88]
o 20.58, <0.05 21140, <0.05
R RO 155 84, 54.2 ND-12.7 1.84 0.90[0.25~2.73]
At 341 225, 66.0 - ND-181 9.43 2.08[0.25~5.20] -

1. ND FR AR H (K H R 0.5 pg/kg); 2. Kkt AFB, AOEE S 5 34.0%, A 1/2LOD R Ak H{E .
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33 RBKETHTEER

454 2015 Az X RIS R 5 5 IR A R LG 5
ARAFE I Pk (3R 2)FIAIR AFB, & & DA, 1R
A BB A A, A3 X RS R 4 3
AFB, 03 2 @K 3.12 ng/kg bw/d,
34 XEEHFEHIR LR
3.4.1 FRFEMBALE

WA AFB, 28K FAUA MOE 345, 153
b X 5 B Tl AFB, 8 MOE {7 80, ifik T 10000 £
A, TSR FHREEIX I, | 37 sl f0 52671, MOE {i
Y/NF 10000(BE L% 2). MORFRIE MG FE, B0
MOE {E2} 107, 3% fhF & A MOE (AKX T 10000,
342 HEFAER L

M2 X A 2 P 2 e B i i 4 SR 0, pR:
2 10.4%RABCEFERR R, rIARShZH X R A H AT
RHEEA 1 ng AFB,, ARG N 0.04/10 J7 . T4
WFFEH A WSS IR, AL X A4 & Flih o AFB, 92
£, BT R RGN 0.1248/10 77 Ao PEILER 2,

s @St
B EE AR T i, RSk

BER A . ERGUNEMEY) 5 2 fE R AR K R vh g
MR R, Bk, LB rh s S 25,
il R v, R AR TR P T S 1 il R B R AR
Sy M XA A B R . AU P AFB, 1
SRR % 66.0%, X Ei 9.43 pg/kg, BT akRD ki
T e L i [ k1L | e i AR
AV W Ty Sk T A WK O (AR TE R AR, AR g
BOEE A M AFB, &K, BEA R EORE TR
s AT AIMEST R T . 3R 2 R A6 A T E R T
{7 B 1 P B AR I AR 7 O 3, — TR A R R R Y
W AFBy. L, BT IR SK s i & % B, 5
yesh, R HEE RN T T2, Wi EH R B,
PER/ON

M FSE DR A, & EATRES AFB, M35 R K
SEAREEA—, ML 2008 4E JECFA 55 68 £l FiTAL o4
HB R S 0.3~53 ng/kg bw/d, JEYI 3.5~180 ng/kg bw/d,
BRI 0.93~2.4 ng/kg bw/d, £ 2.7 ng/kg bw/d. A5 H
(8 R AR AFB, R B 22 88K °F- 3.12 ng/kg bw/d, 5
T . AR — o DA L Ab TR, (AmFEE. 5
[ N BFSE P — A TE 11.09 ng/kg bw/d 195 &% K4
b, TRAEFEARI K.

2 ZHERABAEYMT AFB, SHRERZENMITMHER

Table 2 Residents dietary exposure risk assessment results of AFB, in edible vegetable oil

OYHEAE FEALEUMY  AFBXIME/(ng/kg) A HIGTH B/ (g/d) FERKF-/(ng/kg bw/d) MOEH  AFB, B AR ME/(N/10 TTN)

Hb X
DB IX 126 6.74 19.85
R IX 32 10.82 19.85
AR X 36 17.32 19.85
[liE[dEeC 92 10.56 19.85
TP DX 4 55 7.71 19.85
b S R
AE A 248 12.83 10.96
A 43 0.26 1.4
At 20 0.59 0.14
VA 20 0.10 6.76
He 10 0.86 0.59
RAEG BT
(5L 1) 109 3.00 19.85
BIRHAL 66 7.43 19.85
3R] 140 14.52 19.85
IMEY; 26 14.06 19.85
(k=S
FE RIS 155 1.84 19.85
A 186 15.75 19.85

&it 341 9.43 19.85

2.23 112 0.0892
3.58 70 0.1432
5.73 44 0.2292
3.49 72 0.1397
2.55 98 0.1020
2.34 107 0.0937
0.01 41209 0.0002
0.00 181598 0.0001
0.01 22189 0.0005
0.01 29562 0.0.003
0.99 252 0.0397
2.46 102 0.0983
4.80 52 0.1921
4.65 54 0.1861
0.61 411 0.0243
5.21 48 0.2084
3.12 80 0.1248
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A5 32 R A AS T i JRUBS: BEAL O v, B RE S 1
FE KRG B A A e G, R A R TG B0 B R
B Zad KU TEAG A B, %ML XS A AR Y R
AFB, 52 ) MOE {H>4 80, i/MF 10000, L 5] 45
NFETIAE TR W% 5 2R P X — 5 e B,
DA ZHIIX 15.98/10 J7 N HIRFRERLE R ARG B8R
ML X AR D I R AFB, %2 52 S0HTH I B 0 5
0.1248/10 77N, X KRR TIHLEN 0.78%, "TINHE
FHH P Y AFB, % 72 IR AN 2 12 0 X9 2255 14 322 ik

UL, 12X R RE MY AFB, & R 5K F
VB9 22 93 3 398 I ST R AL MG, (HAS B PR M i s 26 155
L5 SRS S 0 S T A 56 . EEBUA SR 1Bk 1
KE Y& WS AN, HEE R REX
RS E M7 e S EREENERL, REEEMNEY .
R T DU S TR 20 £ R, L ol G i B R A6 A il
S A R B TS Y KU, AN]SR 46
iz, Vs a7 M.

T ARUHEFEALET X R Y A I & R B,
HEATHE £ B VAN, 1 A B R A TR EY AL
BEAY, F, AU NSSRARRARIZ M X R R AR
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