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ABSTRACT: Objective

high and normal consumption areas of home-made Arachis hypogaea oil in Guangzhou City. Methods

To assess the dietary exposure to aflatoxin B; (AFB,) and health risks among residents in
Dietary
surveys and Monte Carlo simulation were conducted to estimate the daily exposure to AFB; from edible oils, rice,
flour, corn and nuts (samples were collected from 2019 to 2024). The margin of exposure (MOE) method was used
for risk characterization. Additionally, enzyme-linked immunosorbent assay was employed to detect the levels of
AFB, albumin adducts (AFB;-A1b) in the serum of residents collected from 2022 to 2024 to verify the results.
Results The AFB,; exposure level in residents of the consumption areas was significantly higher than that in
residents of the normal consumption areas. Based on a conservative estimate using a POD value of 78 ng/kg bw/day,
the average MOE values were 27.21 and 34.16, respectively (P<0.001). The results of serum biomarker detection
were consistent, with the AFB;-A1b level in the high consumption area [(4.59+3.86) ng/mL] significantly higher than
that in the normal consumption area [(3.97+4.74) ng/mL] (P<0.001). Conclusion This study shows that the AFB,
exposure risk of residents in the high consumption area of home-made Arachis hypogaea oil in Guangzhou City is
relatively higher than that in the normal consumption area, and home-made Arachis hypogaea oil is the main
contributing factor. The study suggests that supervision over the production and circulation of home-made Arachis
hypogaea oil shall be strengthened, and refined oil shall be promoted as a substitute in high-risk areas to reduce
residents’ exposure and related health risks. This study focuses on different consumption areas of traditionally pressed

Arachis hypogaea oil within Guangzhou, quantifies the impact of consumption levels on AFB; exposure risk, and

FH1TE

provides direct evidence for the implementation of risk control measures.

KEY WORDS: home-made Arachis hypogaea oil; aflatoxins; risk assessment; food contamination
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5 [ 25 5 2 (aflatoxins, AFs)i R AT 1960 45,
FESE R AN . A7 i AR I A R v A
Rt HATE 4 8 % E H #2545 K B, (aflatoxins
B,, AFB)). #1812 B, (aflatoxins B,, AFB,). #1458
# By, (aflatoxins By, AFBy,). HMlIE#ZE G, (aflatoxins G,
AFG))% 20 FE5 LAY, Hrph AFB, BtEfait .
AFs BEAEZ PRl = A B0 . UG B PR AN S BEPEAE
FHESL g L1 A 4 20 g F 5 BILR % o il 2 2 X 0
Foh 1 K380Em.

AFs 32 B35 e i e il o, mAEA K &N
33~38 °C, H: = HAE P FIE iy o X 2, R £ A4
X O AE L FR A s AFB, M, T ERAF SRS
% AFs {BYLHGEY), #A7 AFs WS R Z A BR B AR
AFs BFAEEEEPL R b Em T, HAKES R
WA FE MR . WA SRR L, X
PURRIE R AFs ZEROHAEY ik AR 4Rt T 40 78 Y,
HMEAEAE TR — i UL AL g B A, A e R K
T LR S . oS Z A RIS, O 532 5|
FARE R TG Bl T A MR R TR AR
FR XU, AT AE T AR B X TR A2 11 B i kL)

QSR TN B X TR T A AN A B SR R 4
TR HRALHE, PTRE S S EURZT M AFs DL A5 YY)

s G el RN L MR L TN S X R 2 M S A
PEAEAE I T35 AG T AFB, U200 BAh, BRI TR
X Ji B8 PR 3 155 P - WA A 3l T A 7 o i B v R R

HATXT AFs [ i XU ITAl 32 R 0d o 2 62 0 Pr
(margin of exposure, MOE)E#EF 7212 MOE 33 1 He 4
A AT AT FE N A7) & (point of departure, POD)-5 AR
SRR AT LA, TEARIRUS KN B £ i 2 4 SRy il
HE 10000 75K AT REAAAEIAE M AL LA R 1 AP0 e
WM AR ML P AFs (R EE K, 3 51600 fh 25 7 K
B,-F1 3 14 ¥I(AFB, albumin adducts, AFB;-Alb), H:a[
SRt 2 2~3 A (1 i 85 2 3 R KT

WA AFs [EERETTATZ R TR IX MELIR I
HERREREW. AR AERET N ERESH A ME
il S Y RE A B, B R AR AR AR Tl i TR X R
EF I, TR AKOE 1y ) 5 8 2, A5 AT
S RV, JFEIAMGE AFB-Alb i} & 52 257
AR T LR . AR B 7E MR B R T8 2847 3 | 3L
) XSS 20k T ST A B X ek %) PRI A s e i T T2
PEE RS .
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WAL, & 2022—2024 4T AL AL TR TR Pt X R ph 82 5 R B B KB IEAN 89

A6 T Y R LEAG B b DN X3 2R R, SR PR LA
BRI 2 NMEE A TEER S A LIEIR AT 5 1
B e ) PG Er A = (2 MR R IR B =) AR I i b IX
ARG G o BB B Ml XL BAE A A e
THPHL X 2R, DS 5 TEAE I IE 8 T KT AR X

K T B BRI L B S X 4 . S — B BER S
FUB A L B A MRS A 1, DA DX 7 e B 3 A A/
Zox, WHRS KBRS P ENOSBUELL .. B2
B EZE ST, RAGRREIL I E 70
FH (29350 NWE NI ZHREA

TE 2022—2024 4E%F A B 58 %k G g0 A7 1] 45 8 45 A
AR, WEAARSFIE IR E S PAEE R, MRk
BJa, AR AT 2095 43 (XL H1X 994 £, DS #1IX 1101
) RMARIEDFFEXT R BAG AR, Frik BB 5 X 42 1
SR E 22 KB A A AR N (5 SORE A T s R 38 R A
WEITH R RAE R R) . MG A BoR, XL X R RA
91.65% (911/990) — LA &AM MM, A
AR —E N B AW, i DS XX —%
P54 43.51% (479/1101), = 5¥EARN XL X ERAE
K F 2 (59.22410.81) kg, DS Hi X Ji 4K & K F K
(62.64+12.66) kg,

SR AR A (R 9 X0 52 fr 1] 22 B I L Y2 A0 4 LA A 1)
AFB-Alb &, iAW E LB MERES, F
BT RS . WA AE UL B S (4 F BT 3845 19
1.2 HARERILWERN
1.2.1 LELXA

LHEAS 1260 Infinity 11 FRCRAH G R4 . Zorbax
Eclipse XDB-C;5 {4i%41:(4.6 mm x 150 mm, 5 pm)(E [H
Agilent /A 7]); PTX-JAS10SL 431 K V-0 L 0.001 g, ek
(FE B FRHE A PR/ F]; TGL-10B £ 25 8 5.0 HL i
LR T); MultiVortex ZRE S RIEIR 5w M5
ZRAXAS R A BN w]); DHS-220 $UJT Sk 44 g (AL 53641
RN O A RS FD); iMark W 8 Y AR 1R (35 [
Bio-Rad Laboratories 2\ i]); Whatman GF/A 3§ E54T- 4k £ 4K

(P [H Cytiva 2 F]); AFB-Alb i B e 52 W% K 0 &
(enzyme-linked immunosorbent assay, ELISA)R & (L
i AP R D .

(L, | INAERT LR & A B A ), AFB, (5
KA 2 pg/mL). AFB,(JREEE 0.5 pg/mL). AFG, (i
e B 2 pg/mL) B8 # % By, By Gy IRSHRAES (CE W4,
B F] Romer Labs 23 A ).

122 &% AFB, 4%

A AFB, 5 8 B R IR T T T s 195 4 ) o
(T INTE DA WB XS T M T X AR X & dh  AFB, 1)
HRURI, LA BRI AN BN L . ERCE
KA AT IR SRS B SRR [E] Dl 2019—2021 4F, 14
ACAE TSR AERT [H]  2022—2024 4,

BT AFB, BRI 28k R BE AR 38R
B BRSNS AR 11 MTEX, SRR S
. AR FEERFEEY, REMHERAFK R
KA (141 ). /NFZ B/NZZ il B (155 ). FoR I E K
FR(177 03). BBR438 ). AHPIMEE 704 43, SR
T 120 3R MR 584 ) A RN : SR AL
AR ST B A AFB, R ATAGIN, BEARE i BORE R
T 1 kg, Byt 20T 2 mm, JRAIA4> 2 100 g J5%
FHRAERF, AR BUREAMR T 1 LR BCRMET
3Rt E), YIRS EBUER 100 ¢ (mL)ik. 4
BB, A %% B B R AR S s A i S g (0.01 g)F 50 mL &
O, A 20 mL BEE-/K(70:30, V:V)IEW, WIERES, &
7 20 min(E{3J& 3 min), 6000 r/min Z.L> 10 min(34 5T N
B AT AR R AR), B VWA . B 10 mL I BIEWRE
Whatman GF/A B{ESLF 44008, WAEIEM; B 5 mL J§
W 20 mL /K FRRE, MNATTES I8 RAE AR AR
A2 N A I 9 YRI5 (% 360 nm, & 5T 450 nm)
SO AH 63 (high performance liquid chromatography, HPLC)
REME AFB, & Ay ek i R (limit of detection,
LOD)H 0.1 pg/kg, B4 &5 AFB, Sringk 1
JI 7 (35 H e A7) 8 3 B AL & R AR = T 5 7% LOD 11
T

Fz1 2019—2024 7 MHTHERSRT AFB, KFE
Table 1 AFB; levels in food sold in Guangzhou from 2019 to 2024

AFB, KF-/(ug/kg)

N et v
(ENTTUES B <LOD kb4 ErTT——— I

K BOK A 141 131 0.103+0.387 0.25~4.56

INFZ R /N ) 155 152 0.062+0.105 0.26~1.23

TR B TF KM b 177 95 0.5630.990 0.16~5.31

IR 438 321 0.377£1.170 0.29~12.20

T AR 120 75 0.608+1.062 0.35~6.11

T HEAEAE 584 268

4.153£10.933 0.22~87.40
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123 Adkdeik ¥ AFB,-Alb & -F#m)

SREMFEST 2 h B L, 43 A E T
—80 °CHYVKEL T IRAE, SERFAGIN . 4G AL B3 i R T 5 pi 42
LB R pE A TN LA P LARIR  2 FUV IR (B, L,
50 pL 0.00 ng/mL FRifiEdh) . 6 il 5B 1 3 A6 B A v ph £ XX
$L(0.10, 0.30, 0.90, 2.70, 8.10 ng/mL)}#f HFL(50 uL 8
BRI 6.25 L IMIE+43.75 uL M), FrafLimA
50 uL AFB,-Alb BEFRHLIA, 37.0 °CIR IR E 30 min J5 2%
AR, WERREERR 5 YOO T, RIKINA 50 pL AR A
5B, 37.0 °ChEE W4, 10 min J5 il 50 pL & 113 ; 7. B FH
AT 450 nm AL, @1l 4 SHCEH IELA AR
Bk (7=0.99), FESHE 2B

ELISA o i 5 56 3 A5 bR 5 FUBR VA R TR 6 S8 (B
L0 — A BT F s A X, TR E OB, FEA
Fl ELISA Calc (v 0. 1)EE . brif 1 22 (7=0.99984) . i
BOCERA MK G B R, HEAMBEEEG %)
RN PRIREE . kM g R R, AR RN
3.26%~13.52%, HIA1E 5 RECH 5.19%, R AA R
U 2 P S T A
1.3 BmiEHEE

B RIS T 2011 45 M T S B RER
MR, IR 3 d 24 hEEREE, WME T
P BT B 1 T 2 i)

AHHFT R T REAI K BRI & INEE B /INZE il
FORB T KM G B 5 BE kMR R AFB, WIS
BEAR . XY 7E BE AL BT 9T s BTN T i R
AFB, B EZORE, HILAMITERAR 5 KahE
AFB, SBEEREE S M A S A PRI 4 R i
ACAE I AT S A I, A A Sk e IE R R
AT FRg P E A 2 B R SRR 56 A AR AR
T ERCHERE I U E T H RS R EVEYT, Az
BN, AR S, BBy TR
1.4 AFB, BEHEBEAEM/IT

AFB; B S8 AR AL )AL H A G
(estimated daily intake, EDI)%

< Di Mi
EDP;: - )

K rh: EDI NEREHER AFB, R ARMNMITHE,
ng/kg bw day; D, K Ji R R YI A H 3 A GEHIE, g/day;
MR IEEY T AFB, K, nelkge W REA 32T
FHHRE, kg, B FHHPIET LOD RKNME, KA 1/2 LOD
PR SRy b N T R T e X T B XA
FEE G AMEYIINE AFB, 2R, RFRE5IA 52
A AR A A RS RIEMAI 24T 0, ZEER
MRS A3 A1 32 T T 1 X ) 35 R A B 5, XL R R B &

VEAE AR LRy 91.65%, DS frif fE R L EAEE
HIABE RN 43.51%f# ] CRYSTAL BALL #{4:(11.1.2.4.400)
flith AFB, V395 H 255 .
1.5 XBE4FE

MOE 15 WA 38(2):

PODs
EDI @)

PODs 2 XU PFA o (6 FH i — M, R4 mT g
XA W RS S R ERE . BRINE W Z 2R
(European Food Safety Authority, EFSA)& IS T4 Euje X
B 5 0, SR 0% 40 XU X7 118 BE v 77 o 4 B
(benchmark dose lower confidence limit, BMDLo)F1 1%%5
A1 RS X I F4) Fi v 5 2 B AE T B (benchmark  dose lower
confidence limit, BMDL )i 4i1+%: MOE ) PODs, MOE {4
8T 10000 FHIFEAE AL (g HE AU P2 EFSA Bl
AFB; ) BMDLy, }J 340 ng/kg bw/day, {43 SE0xtEL
10%IFE 2R R Frs AR 95% B E X B TR, KT 1A
FWFsE P % CARLBORGP 5 5 v 6 R8s, AFB,
i) BMDL, {1114 & 78 ng/kg bw/day. Z{EACF ST E
2 HVBL 1% 8 AR R I 75 770 = 1Y 95 %815 X TE] B9 T P
1.6 FREEH

A AFB, SR LOD 4 0.1 pe/kg,
PEfEme b %1 3:1 #5E; &M (limit of quantitation, LOQ)
iE I AT 10:1 B45, Bl 0.30 pg/ke. @i ARic AFB,
B AR E Y ECR, FISCRILEITE 95%% 105%Z 0.

AFB,-Alb ELISA i&5f £ % LOD 24 0.05 ng/mL, LOQ
7 0.1 ng/mL, ZeMEIEFE A 0.1~8.1 ng/mL, SZH H 2 Hl AR
HERDZAHSC R ECh 0.99984,

1.7 BUIELIE

ABF5E R CRYSTAL BALL #14:(11.1.2.4.400)3 T
10000 IR A 1 52 45 K 7% #5 L (Monte  Carlo simulation,
MCS)iH5 s R AFB, Ik 2 #1500 ) MOE fHIMI5, 25
R A IEGEE S 10 BEE 90 H M50 . ] ELISA
Cale B (v 0.1)8 57 AFB;-Alb ELISA 23 & 46 1 5236 11
bRk, SR IBM SPSS Statistic 27 #EAT8 bk
5 - EEE JE B RIS 56 (Mann-Whitney U test, MWU)FI U :
S, 13 Origin 2024 FEATIRGZH,

2 HREDH

2.1 AXER AFB, EEREESE

22 2 JEIN T PR RAE YN . R BOKR b /NEE S
Filih . TR B FRG AR E S RERMEH TR
MEEEZFEE EDI, 45BN, Wit X E Rl Ay
AFB, R R E R, MEEREERINERE,

MOEs=
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*2 FHXERBIRRESEXLRH AFB EARER
Table 2 Dietary exposure to AFB; from consumption of 5 types of foods among residents in 2 regions
A o EDI “FH{H(95% CI)*/(ng/kg bw/day)
| S o A 22 P
/(g/d) XL DS
e TS = 1.25 1.19
KB A b 146.5+90.5 (0.26-3.85) (0.24-3.72)
5] 0.43 0.41
JINFE Je /NFZ ) 52.3+38.7 (0.07~1.54) (0.07~1.44)
N N =) 0.42 0.40
TR T A 9.2+8.7 (0.05-1.65) (0.05-1.58)
0.04 0.03
R 2322 (0.00~0.14) (0.00~0.13)
N 4.30 2.34
LK/l 264+17.3 (0.04-25.51) (0.04~17.84) <0.001
N 6.43 4.37
Bk (0.95~27.89) (0.88~20.18) <0.001

TE: BTG AT IE T G A A A B, XL X R R AT (59.22+10.81) kg, DS Hi X Ji K E H(62.64+12.66) kg; 95% CI K
95% AN 7 74 [X Al (confidence interval); P 24 R F Wilcoxon 5 FRAG 36 HL 4 b X i R LG AFB & WI/KE, BIREIR 250 -k &

PP X AT et 22 5

AMFFEH, IWBFZEETI AFB, fY EDI HPEIERER,
WA DX FER BRIl /NZ /N2 . FOR B KA
RIS ALY AFB, [ EDISEETE 0.03~1.25 ng/kg bw/day
IR, W@ AFB, ) EDI 7E 2.34~4.30 ng/kg bw/day .

X% TS S T AFB, MRS TEM SR, With
X J5 R AFB, i EDI f945 AR T EN DS iipgte | £
AP AR, [T [ Ay R E X A o1 Y
H AR BV [ 025 e A [ 5% RO AFB, Y EDLIZ IR T
NS

MGG AFB, [ EDI () F¥{EkE, DS HXh
4.37 ng/kg bw/day, XL HiX >} 6.43 ng/kg bw/day, MWU %%
RER, XL X EREEES AFB, Y EDI 2% /T DS i
[X.(P<0.001).,

Bl 1 EoR TP s RS E R AFB, 9 EDI Y4311 1%
Blo X HG b X RERE 0 AFB, 19 EDI 43415, XL X
Ji R 2 8 KT 1 HICRE B iRy, H: DY 43 £ B (interquartile
range, IQR)AUESRE Ny 1.70~4.44 ng/kg bw/day, 52 AL DS #UXfF
R REKEE R, HIQR AUESREE A 2.01~7.71 ng/kg bw/day .
Wb X 5 B REE ) AFB, /Y EDI 32 B B RN 8 5 1)
Fi 5370

B 2 B/RT 5 M HthXEREBERS AFB, 1Y
EDI M5ik 5t S5 REH, MPimEmXER AFB,
TR EEREAR, HAP7E XL X STHR L 66.8%,
7E DS H XK B 53.5% FHR Aok BOKlfh, 78 XL Hi X
TN 19.4%, £ DS HLIX R 27.2%, BEAb, HALE i 5T
HREIET 10%, e IR S 5 A W b X7 SRR 41K
T 1%.

AFB, 1) EDI F 2R T A [A) i X AR 2] R &
Al A7 5 YK, FE R LG AR RLA g
LEZPIEP RN AFB, B EDI STk & i,

X EAIFFE FpOK B A b AR P A — R LRSS SR AR
W5 Tk S K T E R X — A, OK R S R
B EE R, R R S EX — R K

25%~75%

50t T 1.5 IQRAHYTEHI
40
B
s
z 301
=)
en
=< 201
&n
£
A 10f
g 1
0 L
-10
DS XL
HiIX.
P PR RGEREE AFB, 1Y EDI (5 41 /MEZER]
Fig.1 EDI grouped violin plots of the total dietary AFB, for
residents in 2 regions
R R KA i
/N R /Nl
- R
- i L
= )
27.2% 19.4%
6.7%
6.5%
53.5% 9.4% 0.6%
0.79%,9-2% 66.8%
DS XL

B2 52 ioxt B AFB, 5282 1 5Tk
Fig.2 Contribution of 5 food categories to total dietary
AFB; exposure
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AT H XL X Al DS #IX & K AFB, (1) EDI “F-1y
B3 51K 6.43 ng/kg bw/day 5 4.37 ng/kg bw/day, J&RE
SR R TR T AFB, i EDI K-F-7E AR HLIX 25 50 .
2.2 FHXER AFB, %%/ MOE &

ABFFEHET MOE EPPAL T T M L MEAE AR AN 6] 3 2%
X5 RS AFB, 28 IS TEM@ R . 3R 3 BoR 7MW
M X JE [ AFB, 2252 ) MOE H o 3T W A ] Ay S 57 o
T FR(BMDL,(=340 ng/kg bw/day; BMDL,=78 ng/kg bw/day)
AL 453 R, DS #1IX | XL #1 X ) MOE {E#54b F Rk
o XL R W TG BT ARE I IG5 = 1Y AFB, 2265
U  ASBFFE T MOE B 33515 F 10000 By EI{E,
FETHIRSFR) BMDL, BRI A E IR, RUIA1EH
1o A T AR XU

CAMHTRIESE, AFB, A5 4 M9 09 & A4 A7 AE
HH A 9 300 0 - F R O FR, i T BH R 3G 0 2 Y JH AR i B UK
25 10 T A M T 9 A XU, R B W 1 T [ B0
RO, Ak, AFB, I AT A EEE . B AR | S

P M R B i 2 A F R0 B, AR R
BAYE MOE (A USE /R e B IE b Al XU, B S i
HSEPs . TREAI O T, U B = A T P
BITEOLS, AR IR AR ) AFB, ARSI R R -

#3 FHXERET MOE 7548 AFB, REXK
ZRAE(ng/kg bw/day)
Table 3 Risk characterization of AFB, exposure for residents in 2
regions based on the MOE method (ng/kg bw/day)

Bt POD MOE(F- Y%k 95% CI)
X BMDL,, BMDL, BMDL,, BMDL,
148.91 34.16
DS 340 8 (16.85~386.78) (3.86~88.73)
<L 340 78 118.62 2721

(12.17~357.19) (2.79~81.94)

JLF POD 4 170 ng/kg bw/day Fll 400 ng/kg bw/day X}
AMFR P THLIX. MOE #7455, DUME 5 HAh F 5 b X i
TIXT (R 4). SEGUENZ A ER M X BfEE—2r
AFB, BEEAE, FRFAE—EbX 25, X5 6

%4 TEEZRMMBX AFB, REH MOE XLt

Table 4 Comparison of MOE for AFB,; exposure in different countries and regions

W HLIX JeNTE LRSS POD/(ng/kg bw/day) MOE EZ PN
EnpE 1%y N S ESIL7R k) 1 0.012 [35]
fiqes] Rk 400 0.746(LN) [36]

. " 2.750~0.370 (L tk)
E4 5% il 170 0.380-3.750 (¥ f) [37]
. N N 44.000 (B4 KA P )
I 7 AR LG T
wai B LRI 400 1520.000 (ZLBABFIBAUR) [38]
Y A SN 2= 1IN ) BN 0 BN DTSN .
H A FIBAML. 204 7:'?1:\‘5’%/11“79\ FEEM 170 igggg:ggg EUB)) [39]
B 50/ S/A
T ] K% ECYHL AFB, (BB A FERE) 170 292.096 [40]
L “Y 400 466.5 [42]
SR FOK. AL R BT A fEAERR 1902.400 (LB)
YREBT R - 400 722.100 (UB) (43]
47.000 (2~6 %)
400 76.000(7~69 %)
Ly ok, Fok . AEA L AEAR AR R - 25.000 i) [44]
6.200 (7= 71 3% AHF)
i Fhb, AEAIRE 400 316.300 [47]
Wk SRR 400 5000.000~29.000 [48]
. N 102.000 (2~6 %)
nf 2 EI\ % =
f= L 170 165.000 (7~69 %) 491
8.530 (18~44 %)
IN7R A A6 170 9.300 (45~59 %) [50]
9.560 (>60 %)
B FEAEM . FK A S 170 560.000 [51]
FORFNRA G mr  /NZZRVNZZ il h . KA 26.439 (XL) e
N ORI A 170 38.902 (DS) A

#: LB 2 AFB; 15 32 /K- IUT FRAB L T 114409 MOE {H; UB 2 AFB; 15 4 /K VB b FRAF 00 R 14519 MOE fH.,
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H2GKFARSERE . BRI L o7 25 VDB R4 45 s i A
FIMOE i, MHZT, PRI A ER XX AT G
F R A B0 A T B PR E K, AFB, B 555 K
62 B 1

A 11 o 1 5 5 3R 1 R 5 KU P AL 0 5 2 SR B 1
XoF Bt DX A A XU TEA, B8R T A3 7 75 e /KO A
T 5 AR, (PR A A o 25 8 DR 3R AR b %o 2 5 XU 114
o, AR B R RN, FIOMNATEE A
Ivi) 25 P J v 1 % b DX RT3 31 9% b DX 1 e 2 8 XUR: DAl
TR ECATF 2 S R T T AR T AR AR T KT 25
X AFB, % 5% KU G520

XL X & B MOE (B 2(KF DS #ilX, #EmH i
B = Y AFB, B 2R 88 KU . 3 X — 22 S i R R
FETF P HOAE P 1 SR A B 22 S . AT S, T
M X A FEAEAE S AFB, 15 YLK P32 15 T R A A 4
XL X R DA MEAEAE o B LA I, DS b XU LR
SEAEEIN R 3 o R, XL b X BE A AR AFB,
B EDI i = F DS HiX . %5 L, A#FFEIAH, XL X E
RO - MR Il 1 e T 2 B0 MOE {E (I . 252K
I 5 e 1 R LA
23 FEXERILE AFB;-Alb

AFB, EJITIE 2 40 {5 K P450 i (11 CYP1A2/CYP3A4)
G, A2 TE TR AFB,-8,9- R4 ALY, IS5 103 1A
FEAPHBAR oI R AR, eI RATRE M
Schiff fi, 4k 1M £ & HE Wk & I mE &, W
AFB,-AIbY AFB,-Alb T4 & Bl AT #Esh TP 0 & A, Hitl
SN AR WE DA XU A A T2 T, kil AFB;-Alb 78 Bl
T T A SR KUY,

Wb X 5 BRI 7E AFB,-Alb BOASINZE J AN 5 Frs .
AL R BN, Wi XERIE AFB,-Alb /KF-19 4 4ii
FHIFAETE2E 5 (RS, 1B 3) FE XL HBIX, F4{EF(4.59+3.86) ng/mL,
H %k 3.77 (IQR: 2.17~5.48) ng/mL; 7E DS HuIX, K
}(3.97+4.74) ng/mL, KK 2.88 (IQR: 0.86~5.12) ng/mL.
AR E, XL E RIS AFB,-Alb /K P85 T DS, HA4Mii
oA T DS JE R AR AAOK R . /NS E
— R, DS HIX A Mvu I 5E, FrEREIE, R
AR RTEZSBR; M2 T, XL X 5%, 2%
HEKP ) —

#£5 MHXERIE AFB-Alb & H 1557 (ng/mL)
Table 5 Detection status of serum AFB;-Alb in residents of
2 regions (ng/mL)

BrocsmIx PR ESRER 2 A IQR
XL 4.59+3.86 3.77

3.31 (2.17~5.48)

DS 3.97+4.74 2.88 4.26 (0.86~5.12)

401 [125%~75%
i I 1.5 IQRMMTER

30

AFB -Alb/(ng/mL)

DS XL
HIX

B3 WX E R AFB-Alb (15 41/NMESE A
Fig.3 Grouped violin plots of serum AFB;-Alb among
residents in 2 regions

XL &R AFB,-Alb ¥E S PO 84 5 T DS X,
SCHE T IZ IR TR A A T T e A v T S B o v A
U A1, XL JE R AFB,-Alb 230 Al B4R P, BRIk
S U A 2 AR LA R Ak, 22 B AR Ak T AR AL
FEEK. T DS bR BRI ERAR, HH Sy
B, FLAFAET o3 i 2 8 AN, Ud B AR DY 17 58 5 A7 75 B
HER, XATRESAMRM R A . A2 S ek T
(R R TR (N2 75 Y 1) BKR LR B B YNA K. BRI,
ILTE A= br s Py i 28 SR tE— 25 SR XL X 17 J R AR B
1 AFB, %82 RS, (HsmiE T 75 Z 567 DS H XY
o AR R AR
24 FERFER EDI fM17E AFB,-Alb HIFTEL

254 EDI 5175 AFB,-Alb ¥l g4 5] LR B, 75
TP PPN 7 I AE R A — 30 XL b X 14 e R A
AR . SR, AR AR 25 R B M R AR
AHl, EDI J&3 TR & Bl A &g 7 0o, (REL T e
AR A 25, FIERBIZE R R XL #hIX 1
DATIERE, MMEZER K I AFB,-Alb Bt if 2:
2~3 AN H B2 258 T R AR B0, AT LA ek B B
Wi sh, HCAERAAZ R A, 2R EDL/N,

LAk, AFB;-Alb KA 32 G £ 558 15200, 16524
RIS 225 . IFIhREIRAS RoE SRR S 45, X n] BE A
BT Ml e DS HLIX, R4S EDI A i 5%, (R4 344
B E KPR LG AFB,-Alb, a1 5 =22, EDI B ff ] %
AN R KBS AN, T AFB,-Alb T B i T 52 i A
ARSI R ) PN TR 2 R A

ZE 1, PALl{RfT EDL n]RE 2 S Al Al A A Y B
KRG, 45 A Wi bn 25 W K6 I (AFB,-AlLb) BT DL B o 3t B
A S0 2 8 R R XU o XL i X B0 A0 AR 1) v e 5%,
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FH1TE

1M DS b IX FE(R R TR F RIH T AMMEE R, WHERREL
I A SR e ) A LA A2 T A T I e XU A A
I
25 THREMSH

1 i 28 4 IRV PP A 7 7 R B AN S kIR, 5
— R BB AE AN B AT, B8 2E R ) R B
TAHZ LB, 5 R 2 R R B 350 i 7K
3F-(no observed adverse effect level, NOAEL) , & % 42 FIiT
i) {22 S A AR BRI 00 o 3h 4 S 56 sl At 2% ) i R A
) NOAEL FRUAHIEMRE T, LSS — A8l % 4
HC R E N SR &, A58 BMDL R8T
WEEEFHSEITE.

AWFFRAENE & 2 EE VA P AT A2 2011 4ERYE R
R, mARERA RS S 2022—2024 4F, BEAFLERT(A]
25, AR SR —E AN E Tk o SR B 0 S 2 B i
i T A 5 sl W KR AR 0 A TR AR B R K 2T R
SRR, BRI, M FETTERE SRR, AP AR Bk
Tildh(146.5 g/d+90.5 g/d)FMAEPIIM(26.4 g/d=17.3 g/d)fAIiH
Bt 5 AR R 0 R b DA DG SR A5 SR 25 SN R i,
2015—2017 4FU4 Fg 1 X ROK I 5 g o 185 g/d
+£90.5 gd®”, 2018 EFYIE ARSI RN 297.13 g/d>:
2023 ETTRE TR B NIE M G A A 25 (249 g/d)
FAEIIH(29.0 g/d)AITY FRARAER) . DRIk, ASBIFSE BTG 2%
TR SRR B 25 b 5 AR 1 ) A 45 R AR —
B, AR R . RN 22 5 0T B R B0 Y iR e AHE
(Chnes T o X R 1) B8R AL TR ER, sl Ta A
WRIE S T A AR AT 5 ) AR5 SRR, AT 0
TG

Ak, XFF ELISA #ifiiE AFB;-Alb, JSE A
T AR ) 2 T AR AR AR, A T S At i e E
AN E BETPAL . TSR0 BN 4% B TP, A5 S A) Rg
AEREAR T 1) 1) 22 50 AR5 (U 56 5 807 5 3501 [l g e i ),
ARG B DX 2 A U T A7 PR

3 &

AN E B F B EAG S L7 AFB,-Alb AR B
K ARSE A, X MITE PR IX e R AFB, %58 UG
T T 0Mr AR ER, X ERE MOE H T4 4 ®
B, FW]Jm RAFTER = g R XURS: o o T 2t X R (g °F
Y& H AR A RN 6.43 ng/kg bw/day, £ BMOL, 5
i) MOE 2k 27.21, BHRARFIEH W HbIX A 34.16, MG
AFB,-Alb Ik i a3 5 L — 350 X U5 i 45 SR 3R B,
T T AT R I — A e T AR W, T R AR AR AR
I TH TRAT R S R R XU

PRI, IS %o 7 P 4t X A 6 A il %) A 7

SEER AT, R SR, (R R AR S ]
YRS W 2 M F LT AFB,-Alb 7K 1 JF R e 7,
A R FCE LR, A BT AFB, R4
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