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W E: BN WizmEA Mol hEii &5 R B(aflatoxin By, AFB)EEHENN. Ak 46
2012~2017 425 48 FB 70 b DX AT 85 ROR B il i 6K B Ll G 55 6 8 R T W ¥ Il 85 8 K By S EUkE, L
B E SIS T B, SRS AL i Xt = B8 5 R AFB, BTG R A 2 AR
T 6 JEfihiy AFB, BEEN 1.02x107 pg/kg bw, HAORIETIOKE AFB, BERRS, HARERN
50.98%, JLURHEFKBILHIAL, & 18.63%. R EE I A KIRTT > ZLRAKS > /N > — AR b mRE R
& AFB, 5 2 5 5 8 &R R A BTN 0.040/10 TN &b IX E R AR #E J L (margin of exposure, MOE)
fHAF 144.07~180.85 ZI]. &5 = pA AFB, 15 JROUHINT AT, BTRHFEELCH; 6 HEWh oKk FoKE
ZHE AFB, W EERERH .
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Risk assessment of dietary exposure to aflatoxin B, in parts foods in
Yunnan province
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ABSTRACT: Objective To evaluate the dietary exposure risk of aflatoxin B; (AFB);) in some foods in Yunnan
province. Methods Combined with the aflatoxin B; content data of 6 major foods such as rice and its products, corn
and its products sold in parts of Yunnan province from 2012 to 2017, and the province's nutrition monitoring
consumption data, the AFB; exposure level of residents in Yunnan was evaluated by a point assessment method.
Results The exposure of AFB; derived from 6 types of food in the whole population of Yunnan province was
1.02x107* ug/kg bw, of which AFB, derived from rice had the highest exposure, accounting for 50.98% of the total
exposure, followed by corn and its products, accounting for 18.63%. The total exposure was large cities> poor rural>
small and medium-sized cities> general rural. The contribution of dietary exposure of AFB; to the incidence of liver
cancer in Yunnan province was 0.040 per 100,000. The margin of exposure (MOE) value of residents in various
regions was between 144.07-180.85. Conclusion The pollution status of AFB,; in Yunnan province is relatively
good, and it still needs continuous attention; rice and corn in the 6 types of food are the main exposure sources of
AFB; in Yunnan province.
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B 2R e L AT R AN A A R A AR IR
FARS ), b B #28 K B (aflatoxin By, AFB))J& #{IHl
R P AR — R, WA I, B AE A
RURIE R 1A KBUEY . AFB, Al 4l A P450
AT B SRR ROV A S PE R AL S ), ke T Lhd i
TBIBES LR, Wl IS DNA 25 ko Fas A e Qs
Y155 DNA LN 455 T8 0 DNA G4, DR I 20 1) 3%
I 2 B AL i G B ) AR AFB, SR EARAE TR R
A FoK L NEEEY, S5 R eSS E NG,
AFB; AIRALRB IR R My FF1E TUI . AR5 R
AFB; 5 55 — RO E VR Wy vh i % It 4605 T8 Al 0 TR 0 T
(deoxynivalenol, DON)EL A5 [l & kA

BRI R IX SRR E, DIAOK . FRNHE R E
Ve, BUATHTE 2 W 2 9 2 30 4 o DX G Rl ) = i )
eGSR, AR S WA AFB, 5§
AR T NRERFEIR KT, AFFOR L5 S A &I b
HE, MamaER AFB, 15K T 808 Ah, T
Sl E T M AT R YR A PR SR AL

2 MRERE

2.1 RF EEHR

CHE. HEE, Bk . CR(fAig4l, 2£E Sigma-Aldrich
AN, FfIZ AR 13C17-AFTB1(0.5 pg/L). EihEHE
B, B (L1 =99%, Ny Pribolab 24 ).

Infinity ITHE &5 F A 155 -QTRAPAS00 3 I T 31X
(32 Agilent Technologies /A F]-3 E AB SCIEX 24 H]); +
T4y 22— ¥ K- (B Mettler Toledo 23 7)); Water BEH
Cg S ANEALFE(150 mm=2.1 mm, 1.7 pm, 3%[E Water
YNEI)

2012~2017 4F, SRAE = FIE B4 X AT 3 4 65 45 3100
BRI 892 My, I S KA AR E R TS U
FOR BT L TR B L G BRI 2R L
il gh . IR YR 6 KA.

2.2 AFB, 2 EHiE

SR FHROR €2 13 - ER IG5 AFB, &), HAAF
AFB, A& SRR, AR5 i 2012~2017 4E )L
FH I AFB, V5Ll BRI o S 0 A SRR
(R E KD T4 R (limit of detection, LOD), T {H
4 1/2LOD, B4 Hi{E=1/2LOD,

23 HHREIPE

AT PR B R IR T (2010~2013 4E =14 RS

FRE OB R A A ) B REERATE R & S NN

6 MEIX, WA 2170 A2 % KLl ), Hrpigi 655 A,
Akt 1515 Ao RFH<144E 3 d 24 h [BIFEWES YR
ARG, SRR EN HEARRR . R ILH
HFEUHMS YNSRI
24 ZEBITHAE

ARSCR PG BT B e R
B E B PR RTINS
N FixCix107
2w
b Exp W AR H A T IAE RIS SR B, THEA
i, pg/kg bw, Fi 5 i Y0 v &, g/inifEANH; CLAT i
Py s ESER B MR, ngke. W RKE, i
60 kg.

B TR =R S is e 2 R R RS
P R Z F1x100%, KA FAO/WHO & Fhis g4
LRBEH WM E SR Bl LR Ay k7
FEMY, TR R KU =0.01x(1-P)+0.3xP, P 4 Z IR et
AR, 0.01 5 0.3 435I bR S & S S & B H A
INTUREEHEA 1 ng/kg bw ) AFB, TS R4 KR %.(/10
JNPL LIFE H AT HBsAg #4154 10%115, e A4
A 1x10”° pg/kg bw WEIEE R B, T80 FE &% K
K6k 0.039/10 75 A(0.01x0.9+0.3x0.1), R HERYN £ 2t 4
J&i(European Food Safety Authority, EFSA)42 H Y 555 1 7
It (margin of exposure, MOE) ¥ ffi AFB, ZJ& & 14,
MOE=BMDL ,(/Exp(BMDL N3E##| & FFR, Exp N R
HHM. EFSA 23 A WEE I T3 40 W 28 15, AFB, 5121
K BMDL,, (K& A 170 ng/kg bw/day, 2§ MOE
KTF 10000 A A AF 28 A% 4 5% M 4 ik

2.5 Gitoth
S SPSS17.0. Excel #4748/ 4T -

3 HZRED

3.1 AFB, i 5IR

By a1 I 8 S LI T8 5 [ O 7 @ W T
6 Z5Erhh . 892 RSN TR AFB,, 6 251k A F K A HARI
WRTETE AFB, BBAT, MFRE 2.13%., EK K HHAE AFB,
RS e, ORI, Ik 1 PR,
32 FTERMIEEE

TETTREAFAE AFB, 1580 6 K EZAfhh, K B I
ai i P e, LU A B A o AR IXOK B L
BRI B R T3 o DRI/ o B T i ) e e A,
ARG LA A P 1 1 2 e 5 A0 oK B L b .
*®2.

Exp =
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3.3 ER AFB1 EEREE KVETF 6 2B A BB R KT > ZURAR T > /N
ZRE R T 6 2 A AFB, VIR > Mkt . AR AFB, SR HE i XA A TR

1.0210%ug/kg bw, HFRET Ak AFB, Rfttmey, — L&3. K4

B REE LY 50.98%, FLUCRE FKRKILHG, & 18.63%.

®1 ZEE/LERET AFB, BB (ng/ke)
Table 1 AFB; content in several Kinds of food in Yunnan province (pg/kg)

IS IES Bl EHIME P50 P95 eéf e PR 1B
K R b 67 0.10 0.04 0.25 0 10
[[ap& S 100 0.15 0.15 0.15 0 INEL INERY . RE. ERS
TR e 292 1.83 0.25 2.309 2.13%(6/292) 20
R 50 0.22 0.25 0.5 0 KIS
L8 270 0.28 0.25 0.5 0 12k 20, Hfth 5
T 113 0.23 0.25 0.5 0 AEAE F oKk 20, HoAh 10

®2 CHEANIHXEREXCRERE@ITEAD)

Table 2 Consumption of all kinds of food by residents in some areas of Yunnan province (g/reference person/d)

r EINi pN 1] U/ NTT — AR R AR AT
oK B A 310.9 279.9 294.1 315.2 3543
[N 57.5 77.8 54.9 63.1 34.3
HAb A 6.2 9.6 5.9 3.1 6.2
2R A 16.9 18.7 17.6 16.7 13.7
IR 4.6 3.9 5.8 3.6 5.1
i 22.9 35.0 27.0 22.6 23.8

#3 ZHMEARER AFB, RE=(x107 pg/kg bw)
Table 3 AFB, exposure of residents in Yunnan province (x10~ pg/kg bw)

fETES EIN:: It /N T — AT BRI AAS
K S FLA b 0.52 0.47 0.49 0.53 0.59
T S LA b 0.14 0.19 0.14 0.16 0.09
PR B F i 0.19 0.29 0.18 0.09 0.19
2 R F 0.06 0.07 0.06 0.06 0.05
R IR 0.02 0.02 0.03 0.02 0.02
FEH 0.09 0.14 0.10 0.09 0.09
it 1.02 1.18 1.00 0.94 1.03

R4 SEHESEIERRAFB RBEEIHE%)

Table 4 Contribution rates of AFB, exposure of major foods in Yunnan province(%)

B YN p e ditl RN T — AT RN
oK B A 50.98 39.83 49.00 56.38 57.28
[N 13.73 16.10 14.00 17.02 8.74

TR B F 18.63 24.58 18.00 9.57 18.45
B b 5.88 5.93 6.00 6.38 4.85
IRIR 1.96 1.69 3.00 2.13 1.94

T 8.82 11.86 10.00 9.57 8.74
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3.4 AFB, BERZEENKITN

M4 JECFA 721 AFB, T B A B e AR 33 128,
PIF [ H AT HBsAg #5155 0 10%1 1, =Fi% & AFB, %
TERBERMNNEERENITECA 0040/10 T A
(1.02x0.039), KIKTTH 0.046/10 J7 A(1.18%0.039), H1/INk
i 0.039/10 T3 A(1.00x0.039), —f&A&KA! 0.037/10 T5 A
(0.94x0.039), FEARHF 0.040/10 J7 A (1.03%0.039).

FRI% EFSA B 1Y MOE 7, 455+ MOE A4 A\ B
9 166.67, KIRTH N 144.07, HH/NRTT A 170.0, —BefAt
180.85, FAIRAHT 165.05,

4 FH5IL

W R R AR T R IER . mEAMEY D, W
b2 NS 5 SNIV\Y, = SN ) S R N G Y ST i -p
P R 2T Y R b, (R AL G TR R A S A AT
REAFTE AFB, MESh . HRTC A G B8 G2 K
WRARTE R B R s 2 I B R 5 e AR AR
e by KA I R TS R b, 2004 AL AR AR SR
AEAE DR AR T 1 43 kU, (B B E, ok K&
JLSh Y AFB, it IR K, HAATEBARHE S . Z A
Jik 6 S, BR T AOK BRI A 6 MRRE SR,
oA fr S TCRBARAE S, ARG AT

A B 235 46 7 RO B L) it 1 7 9% o R 1 oAt
b, PRAE ORI 5 TCRE BRI T DL T, ZR iR &
FIRRRA SR I . ALK AFB, E £ R 58 KU Ak > 727
AT > H/NT > — R, 12 A A R TR A AR
FH X R R AFB, & 25 AU K Tkt TR A
AL X AR SR TR], 2 e Rl s B K A
HoAbb X 25, HFKE AFB, & TR 5

MOE 7 AR SRt 2 B0 1 1 XU TEA
I ¥k o ST H A X R MOE {HA T 144.07~180.85 22
], %8 EFSA 32 1 #4924 MOE KT 10000 A A X 2 AR
RBARRIEM bR e, AHIX AFB, R 558 KGN 5
SR, FORJEERVEE EE, MU RO R IET £k
) AFB, 22X, H MOE fE/F 20~257, P95 {H % AHRE
MOE fHA4F 15~50"), Hrp b m gk 2 AL B4 10 77 A,
B HAEATRE 1 ng (9 AFB, A S 30T & %k
MAEFERE, AP amMEHR AFB, &2 5% 85
KIRRITTHECN 0.040/10 T1 N, 2013 =7 8 I LR R
18.86/10 Ji A, 4= F &% 26.63/10 1A', B4 #H
T RTS8 5 B AFB, i 1 5 5 X 9 2903 25 1) BTk
9 0.090/10 TN, &=l

A FE PO B S S 4 B R W b — 4y,
P AU H = BB T LXK, FEAR/N, HEA 5
AT A 10 Z45, 3T 10 28 W RS AKTElL, $dE

TREAFAEDR AT o ASCHREAT /M 6 JEE bk oA T REAFAE
AFB, 155 EREE R, IFIE R o A SOl FLRPPAG ik,
ARG SR ) PR 22 S RIS [ B K F A RE A 2R B2 1 DL
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