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Toxigenic capacity of rice fungi in Harbin Area and risk assessment of fungal
toxin contamination in commercially available rice
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(1. School of Chemistry and Chemical Engineering, Anshun University, Anshun 561000, China;
2. Quality and Safety Institute of Agricultural Products, Heilongjiang Academy of Agricultural Sciences,
Harbin 150086, China)

ABSTRACT: Objective To investigate the contamination of fungal toxins in locally produced rice in Harbin Area,
and conduct a risk assessment. Methods The content of aflatoxin B; (AFB;) and ochratoxin A (OTA) in
commercially available locally produced Daohuaxiang No.2 rice were detected using liquid chromatography-tandem
mass spectrometry. Through Monte Carlo simulation, non-parametric probabilistic assessment methods and point
assessment methods were employed to evaluate the dietary exposure risk of different populations in Harbin to AFB,
and OTA through the consumption of rice. Results A dietary exposure model for AFB, and OTA has been
established. This study found that both AFB, and OTA pose a high risk to children, especially those with high

YRS BER: 2025-02-08

ESWA: ZhRH R H [ HRCE 20230 01 5, ZHiFPEQ2023)07 51; M/RETLTE SRR Sk A4 50 H (2019RAXY085)
F—1EE: B FE0978—), 2, Wid, SN, FLEMFFE T PR E A5 . E-mail: 541557434@qq.com

HBIEEE: IMAAR(1965—), J, Wi+, BESER, EEMFGET ) 4™ i Bt 2 2 MR A 5E . E-mail: xdsun65@yahoo.com



292 B dn 2 4 R R I A 4R

%16 &

consumption levels, who had a greater potential risk of developing liver cancer through rice consumption.

Conclusion The overall health risk of AFB; and OTA exposure through rice consumption among residents in

Harbin is relatively low. However, there is a significant potential health risk for high-consuming children, which

requires much more attention. Apparent health risks were not found for other populations.

KEY WORDS: Harbin; rice; fungi; toxins; risk assessment
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B R R — R AR R AR L, R B R A
iz, R ikiEm e G REE, HAE 12~48 °C
wap RN IS AT, BRI YA . Bk K
KERBRALEY. EMEFEFTEE2HHEME
(Aspergillus flavus) . %k it 2 (Aspergillus parasiticus)=5 i
B LA A IR AT, B R . R AE
SRECEE, XS LG SRR E L, REE R
JE R VIR S ), EEA & #E R B, (aflatoxin By,
AFB)). AFB,. AFG,. AFG, %25, HA DL AFB, FHEA
SRR Pk o, B 1 PR i RE A X AL (International Agency
for Research on Cancer, IARC)F Jy I 5E 4™,

#% 1 2% (Aspergillus ochraceus) & —F 22k BB, 76 E
Ko FEAE L MRE L ROK L IRIR | KSR 2 A A
i 8 f e AR, HAE FRUEE= PRk ik 2 L E
W B 1 2R g O i o B 0 B A A5 R AT LU A — R
HI#E, Wi A, B, C% 7R MMMLEY, HPpLL
M2 E A (ochratoxin A, OTA)F MK . it 1,
AN, fE—SEsh YRl by, AU Ak JFE . i
WA EM, I H ey s R&dE ANK, PEEHE
NS OTA BEWS SFE A B RFITE . B 5t
i, FEAT R . BORAE L BUB RS pE MR RN, e
fiE 15 R b B AT IR AR G AR A e
IARC %12} 2B 2 AW e Eom i)

WA R . OTA FILERE RIS RO AU IR 2T
BEEMEEREZ —, HRLHAKRE, TR, ME. &
AN N MRS ) AR 32 B B 7 R 0y et o2,
EJE KA B 1 P B B 3 TS Yo it A R
4. Bk, HOAIMM EEE2Z AFB,. T KRB
(zearalenone, ZEN)., i3 8] RIGEE(L BRI REE,
deoxynivalenol, DON)fl OTA FZMEFH R =I5, TR
4 S VIl g A T B R JEORE P T i TG Yl AT
S3HT, KBL AFB,. DON. ZEN FIMH 857 2 (X 41K B3
%, fumonisin, FUMs)JE 15 i) T EHF & . LAl ZP%
BRI A TR R S ROK 63.5% A i A
% (aflatoxins, AFs). A& A 05 s G - Vi 3t [X OKHE
o, RBGH R EERWRERE OTA, 5%k
59.17%, P& 1.32 pgkg, FERREPOL MR A A H

i DX FOK FP R 5 Rl N A AE 2 R R BE R

IS Y5 DX T 3t DX P A R ™ X, L b o
FEAER 2 ShRICR, 82, KT X AERRTA
7R BT O B B R £ R 5 KU S O DA T4l
TE o ABIF A RV b DX 3 SR ™ il ol DBk K A
ARFITEAER: 2 5 MAE AP AP RE | 45, 2 48 3 AE0REAT L
T e RS AR AR A R, FIE I R Ty, 2
EMTEH LR 2 SIOREHET R RS R o5,
USRI 7R DX 7 OK LR R 305 Y DL A XU
DL TR, IR B 4 4 A SR LRt s

1 MR5ERZE

1.1 w5 NEE

2020 4 10 H WM HHE L RKEEEE 10 MReH
BEALIEUA A B RE AL 2 SR EES 30 13, &0y
500 g A4, BATCHASE R, 18RI =R IR . Eif
JE K RN PR BESR K Ay B AR T 14.5%, 6f R N
10~15 °C, MIXHBEMRT 75%. 2F24FE, I F . 56 44F
[ EAH R G REHLIEC 30 (IAREARFENL, 25 A CHASH
B, 18 LI R VR IRAE

DG-18 Hifighi R dk . G R Ieseit | DR M4
BEEUIR R 373 (potato dextrose agar, PDA);FE3E | A TD EC
R 3 5 B Tl el A M B AR AT BRZA 1); AFB,
AFB,. AFG,. AFG, brifi it (4L =97%, FE[E Sigma /A H));
I 2 (i al, 35 Fisher /A w)); S2IG 2 FH/K Jy#E 4l
K (R TE BN )

Agilent G6495 FHE{Y . Agilent 1290 /=5 R AH 23
. Agilent Poroshell 120 EC-C g fa3%41:(2.1 mmx100.0 mm,
2.7 pm), Captiva EMR ERB:5/MEGEE Agilent 2 H]);
Vortex2 IREIRZm (T IKA AH]); 3-18KS s g DL
[ Sigma /A F]); Oasis PRIME HLB /VHE(3E E Waters 22 d])
1.2 LHFE
1.2.1 FhEA b EAG S RN

SRR Ak, BRI GBI RS LSS 10.0 g
JEREE A 90 mL K&K, AW e % 783 1R 5 5 min,
HIAL 100 mL #¢ 3L . B S0 pL AR, MEfE
DG-18 #EFRFEM AR b, PRI MIS], M Sk
2T L KR TR B AR TR R R SR A
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(28+1) CCEREREFE 5d. SdJF, M DG-18 £373E F PR
AEGE, KEAETFWEE, BRI E L ihE R
WEFIEMEMR |, T(28+1) °C&HF T alifbifsE3~5d, HE
KA RS

B R BURH SR ILT W 252 a @ IR AL
00 TR 28 45 0y B B T R I B 0 AR E AR R
BEERG IR PRI I RE L1 (B Bk Ik 8 5 09 T 22 %) DG-18
RiFRIE 1, (28+1) CREEHIFE 5~7 d, MEELEE ., IREE
AR GRLNIDE (e
122 #wE., #wFRAnlsE

JEINZ DNA ARG SRR, I DG-18
b i o () A g e S NI R R A SR N (U I
A 200 pL 2R GA, Fo4MES); SREMA 20 L
Proteinase K &, 1R-5); FFINA 220 uL Z8 ik GB, k%
15's, 7E 70 °C£AF & 10 min, 12000 r/min £5.0> 30 s; 4R
JEIMA 220 pL Je/K 2B, F43HRAT 15 s, 12000 r/min &0
30 s; A PTARIE IR AR AL B B AT rb (O B A s A S B4
1), 12000 r/min .0 30 s, BRI, KT AT Il i 4
Wy RS oI A 500 pL 22 ik GD(fE R RTImA TG K
Z %), 12000 r/min 5.0 30 s, {RIBELETR, 455 08 FHAE e [l i
B IR 600 uL PR PW (S FIRT AL
K ZF%), 12000 t/min #5.00 30 s, LR, K Bk [l ik
LD B BB KW SR, 12000 r/min
B0 2 min, FIEER . BRI ZETFERKE S min, P
IV T W R A ) H B B AR TR AR e AT
B, 1] R B AR Hh ] A6 2 25 1% A 50~200 pL i) TE
YRR ik, F IR E 2~5 min, 12000 t/min &0 2 min, 15
B AT ED L 41 DNA %

R AT 5% 2 S (polymerase chain reaction, PCR)Y 1
SN R JHIE 514 ITSUITS4 47 ¥Rtk ITS J7 41

5151 : ITS1: 5“-TCCGTAGGTAGAACCTGCGG-3',

ITS4: 5“TCCTCCGCTTATTCGATATGC-3',

PCR [ LW 14 & i 10xBuffer: 5.0 uL; ITS1/ITS4 5|4
£&1.5uL; H:FI4 DNA: 1.0 pL; Taq 247G 1.0 pL; dNTP:
1.0 pL; ddH,0: 39. 0 pL, PCR J AR A TIAEYE 95 °C, 5 min;
A5 95 °C, 30 s; B K 58 °C, 30's; FEff 72 °C, 1 min; £ 4E
i 72 °C, 7 min; P IEPEARRECR 35 K RINEEHRIFHL 3 uL
PCR 7=WlEAT 1 %3 i W 26 J5C L TR RGN o

DNA [Hfi . )7 ke Ebxt: i AxyPrep DNA B i[RI
177 & B PCR 774, BN RAN AL 5 19 PCR 79, H

I FALHES T DNA FE . ] NCBI Blast #2785 8H5 5 0¥
B30 A B K A ) # R A5 B P 0 (National  Center for
Biotechnology Information, NCBI)#X#i& FE#E4T ELXT, #4815
o I AR 7 B A RLRE foe s TR, BISA TR MRS 8 25 2R .
123 #HwE. #$WERSFHG0E

il . MRS SRR SN, K
FRON AN . M B AR T PDA R fRKE IR L,
(28+1) °CHMGHEFE 5~7 d, FIELKHAY 0.1%I15 80 PEHCEAR
. R A, AR TR . i
BRITBOR U TR — 8 A F-E I T8 30 mL A
VIR FRIEN = firp, AR 4x10° A~/mL, T
(28+1) °C, 200 r/min 254 T FAREHERE S do 1% 3 MEWFEEE.,

T | R IR g SRR )5k,
TR WA U8 T 22 R IE IR, WA S Rl T 50 mL
BLDE P RAE, SIEEE 1 h, BRI 500 L P i SR T
OV P Gl G 2 A A IS SR B 22 56 2% 5T, A 500 pL FF A,
W EEIR S, 20000 r/min 2.0 10 min; fH | mL FESF 285
I R AR IO /N O R GRE S B Sk 2 S IR TOUE), o
022 pm AHLRUEHE, AV, S S0 C%- 5
A vt . AR .

WA . AR IR S AR BC ] S Bk Ay
00 vk, MERFRIL AFB, . B2, G1 #1 G2 H1OTA. B. CHY
Bt TR . PRI Ak B3I 5., 10, 25, 50,
100, 500 F1 1000 ng/mL 3 7 AR FRA PR . #FEh
BRI FRERZR LR, X HARREEPIE .

WA 5% 2 F . Bk A o Agilent Poroshell 120
EC-Cyg (2.1 mmx100.0 mm, 2.7 um), #EFEHR N 40 °C, &
FEVLHE A 0.4 mL/min, € #EH R 1.00 uL, FsH A R
F 0.1%H FR+2 mmol/L B FREAR, WishHH B R A1 H BEls
W SRR EE VE IR E] N 10 min, JEis4TAFE] Y 2 min,

FiESE: MBS IR, 2R NS AIE . T
FRER . B IR N 350 °C, TSR HE N 14 L/min,
AR TR E N 241 kPa (30 psi), SHRAEERE N
350 °C, WY AHEBLE R 11 L/imin, EAASEIE 1.
124 #BAPEHE, HuEFEESF00E

# 100 mL HEZE=MNEHN, HRBUBEIORFESR S g
fin 25 mL B /K 78 9 (FF 7k =60:40, V:V) IR 3 min, F
X 10000 r/min %533 B 0> 5 min, WH 2 mL Fi&E#K, 3T EMR
INKE, I RO € R - TR RS ST R R R i

1 AFB, 71 OTA XEMNENRERMHSH

Table 1 Mass spectrometry conditions and parameters for the determination of AFB; and OTA residues

EW FE MRt SE it B R WEZLH R /V i fE /e V {5 84 s} 1] /min 1B/
313.0>213.0 48 2
AFB 313.05241.0 313.0>241.0 380 48 6.2 ERR
402.0>357.9 18 N
it
OTA 100.0-166.8 402.0>357.9 380 36 9.2 R
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125 HIBAI S5 HH
BEHNEE | AL R R S R R BT LA L 2):
G H R /%= PH PR B SRR < 100% (1)
AR BRI VR EL @
TIREAAFR X B i x SRR A AR
K IEEARN 0.05 mL ., BEMEN 10 g, JEREBAAFL
100 mL,

okt . S EE L™ AFB, (3¢ AFT),
OTA RE S AYITE WA 20(3):

By E i a: | M E " AFB () AFT »). OTA
Htt[pg/(L » @)= W reRk b e ihas | % ih & m v Eoa il
. MMMERET™ AFB, (3 AFT »). OTAW&®E  (3)
1.2.6 N &f4E 7 ik

()P

TOKSEA S e AR BB 2% (2002 4Ed [ fE R
HIREBER B A e ) BT, Ar 2~6 2 LEE | ARIEA
WThRIE NFIR AR EN 4 28 ABE, W3 2.

Y& $U/(CFU/g)=

#z2 ARABHAKBAENFET
Table 2 Rice intake and body weight of different
populations?’2*!
\ I TR N
Rt ; uﬂ& HE Emfl/ HE (K kg

WARA(GN - d) HARNGA - d)
JL#EQR~6 %) 143.11 363.30 15.18
PREN® 236.71 600.30 62.57
PRAEN (T 199.09 533.50 66.57
PREN CRFT) 254.44 616.70 61.13

TE: e AR TR NSRRI 25 S i A 2B 7

(2) 2 TR PPA A A 2 7 7%

A5 S RSP Ik, I @Risk Bk, ik
TR TN A . X AR R TPAG 5 SR AR S i S AL I e A
Monte Carlo ¥z, & Bootsrap Jy =, WA %G b A ERE,
il 1000 kAR, SRIFIE1T 10000 YAE S B AL Monte
Carlo i2%., ARHPASHIEIRE N 90%E 15 X [8](Ps~Pys)i
Bl . X+ AFB, fl OTA &4 -PAK 45t FR (limit of
detection, LOD)FIE 1 FR AT 43-H 1/2 LOD (AFB; LOD
0.1 pg/kg, OTA EERH 1.0 ug/kg) B ib B,

)RR A 7 7

A B 5% 2R NS I R B A & K & B4 (Joint
FAO/WHO Expert Committee on Food Additives, JECFA)#f:
TEM9 AFB, 175 & IR A P = 4):

i EFLE=0.01(1-P)+0.3P 4)

Kb PO O RFRRESE R, M £ 5 A T 2 R A
R, RE AN CIHRH#ET RN 7.18% (P=7.18%) . 45 I,
¥ AFB, BN 1 ng/(kg bw « dyiHEE, Tk RIS
RARHN 0.031 F1/(10 TT N = ).

1.3 BUEAIE

BAFENEATINE 3 K, SR GraphPad InStat 3 24
AbEEEE, 5 R LE SR E IR 22 TE s
FER55H

BRI DK AR E R BEK TS

2

IR 3 AT UL, DI JR T8 0 3 DA [ e i B /K A e
A T BRI I B R AR, TR R R, K
FJR B A RO 1B A9 AE 4G, B R TR R B T R
7obh, HEHERR™ AFB, fkZ, KN AFB,, * AFG,
R, FEARITA B R AR A ARG, B B T

W TR DA 2R T M DX A (R R B K R AR i 0
FREI A B2 R IR, HL™ 5 ) B A PR 11 ) S 4 o 8 ¥
W, S A T bR R T 26

22 MREMRTEXXREREHESRAMEE

FE M IR Hi DR T AR 52 T3 R A T RORFE AL 100
By, Kl TSR (UL AFB, iH) RIS EZ (L OTA
TOBHYERE A B . BHMERdE R S, 45K 40 &
4 AL, MRS X KOKR S FRAE S AFB, FRMERP-(E N
7%, BHMEFES: AFB, “FHIE RN 1.74 pg/kg, £
AFB, FH &4 0.099 ug/kg, GB 2761—2017 { &bk %4
E bR &R EEE R ) e ok AFB, &k
10 pgrkg, FHIEATIL, WA/RUEH X AR T & T R T YR,

*3 ARMRKKEHRAMBERK S

Table 3 Toxin-producing capacity of Aspergillus flavus strains in rice samples from Wuchang Area

B AT R T4 5 (ng/ke)

BEPRA U5 BIHREL OTA V-3 /(mg/kg)
AFB, AFB, AFG, AFG, AFT 4
UNLREEES 10 3268.6 2638.5 10.6 4.7 5922.4 19627
i —AE R AT 10 2947.2 2195.4 8.3 2.4 5153.3 165+41
it AR AT 10 2464.5 1837.8 4.4 0 4306.7 12316
i FE —AF R AT 10 1672.1 844.2 1.5 0 2517.8 94426

TE: R 2 i A 7R DG-18 ¥ FR Ik R .
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F4 WREMXBHMRETHAANKESR AFB,. AFB;, AFG,, AFG,#1 OTA &£
Table 4 Content of AFB,. AFB,. AFG;. AFG;and OTA in rice samples from supermarkets and farmers’ markets in Harbin Area

BE ST FES RO AFB, AFB, AFG, AFG, OTA FEPERESD AFB,  £3FESD AFB,
4 PR 3E/% PR /% PR ER/% PR EE/% PPER% SR8 (ugke) FH ot (ng/ke)
TR 50 6 4 0 0 4 1.66+0.31 0.0760.040
LA 50 8 6 0 0 6 1.82+0.29 0.120+0.070
BE S FESLECR  BHMERRT: AFB, A2BFESD AFB,  BEMERGT AFG, 2FBFESD ARG,  BEMEFES OTA  2FFRS: OTA
M SR ugke) B (ng/ke) S (wgke) SR (ugke) SR (ug/ke) PSR (wgke)
TR 50 0.72+0.44 0.024+0.110 A HRAr 1.1340.27 0.056+0.011
RATGHS 50 0.85+0.56 0.018+0.050 A ER oG 1.424+0.38 0.085+0.023

B RARAIG, PR AR AR, R4, IR X
FOKHE it OTA FHIEZT-HAME R 5%, FHPERESD OTA V3%
Hoh 1.28 ug/kg, ETEEM OTA &84 0.07 pg/ke. 3
[ Z AR GB 2761—2017 #LE AW+ OTA [RiEH
5 ng/kg, A LUREKRIE, B, LS pgkg 1ERAROK
OTA MR EE{E . LhUb Kl P 7RV Il DX T 3 4 45 1 Rk
OTA K i RARME, “FXI& B R, JEH L4,
2.3 KK AFB, 1 OTA FHEERE R XA
TR VAL 5 Wl B o A, B A Tk A R
i sSPPAL 7 i — e B X (5) TR

P, Xi,0.95Ci max
y= Y, 0o Chmes )
i W

ey SRR E Y AT R GEARD); Xioos NS
KW DA 95% 3K Ciomax HEE K YA
—fEEYRIR IR p MR AR, W o
LERPN RSN

HAT, X o5 87 8 2 00 2% 85 VAl 32 2R FLSEAG
B, MO TEE TR B S AT, AN BUAR AR, (DR 22w T
AR ZE S, AR, JC A AN AR 9 ik
FIE fh H AL 2K AR S, TG S EUR T A 2
PEAEHEBBY . JE4ESR, Monte Carlo ¥ £V N AR EIT
il 58 M R DA 75

AFB, & —Fhist % d M 208 Y, 5 A e b
fEAL AP, BRI A 50 4t R 23 7= A= BUR AN . 2005 4F, B
A FERRLAR 21 2 Rt 5L T AR 4 4T 1Y JECFA, TE45 64 1K
S EE AR TR 2 #2315 E (margin of exposure,
MOE) ¥ [if F T 18 4% 5 4 BU@ P XU i ik b, B SE 56
EIL/E SR AC PN = SR DN PN iR B S
Tl R
23.1 AFB, R &AM

AFB, 76t P 1 3 558 H O IR S O o AR BT AS:
W RKHFE SR AFB, & &2 JE 3 K L 4 (94%)7E LOD
PAF, JoikHR A8 i EE o A it KoK i AFB, 15 4248
PTG o B A 5T e 2R FHHES BOBE R34 ik,
I FH @risk 14/ Discrete Uniform Distribution 434, X
AR BB 1 A KK X AFB JRE £ 52 58 1% 0 EA T AR 40,
ARl

AR S B A TAN 7 1AL HEARE R PP Al A5 7R,
B PPAL A R AR B i A FORXT AFB, (92 86 KF-, #ff
AT HAR S AR 2 1

MFAFSHNARE, RAAR (6T 2T

E=CT/m (6)

o E iz AR i KOKXT AFB, 3 A B, ng/(kg « d);
C MZA N IR AR, g/d; T A ACKF AFB, (54,
pg/kg; moMIZAH AFERIATTTE, kgo

AWK AT Bootstrap fliFEH KR, 454 Monte
Carlo HEHL, S0 XM /RIEH X &5 AL ARE, ST KK
AFB, R ZBROFBEIEIE, DI IR TR
TEAS AR ERARY , 3 5 T3 6 /R T LI iean sy R, it
B, ARBFTEES T A LEQ2~6 £ AR IRTTAREA |
RAIFRE NN AFER AFB, R R REWE, 2518
10.56 (9.42~11.57). 4.38 (4.01~4.88). 3.38 (3.11~3.72). 4.91
(4.46~5.35) ng/(kg bw » d)o HFE 5. 6 A I, ToitZ—/BIH
WAFELE R AR, BHIKEIEM AFB, B R E,
WATARHEAIT EARAHRUE AL MFR 5. 6 H1 Psg. Pys. Pog.
Pos LK Poy H A PIHATIEILE, W LARILLEARE(Q2~6
B IAAE S AL ABRE L ROK 80 AFB, 12 265
PR TR R, JCLL Pey T MALE, BERIKE] T 32.68
(28.54~39.62) ng/(kg bw * d). MiTER 2 KF T HEHE B,
ROk AFB, fEE R B R R ILELQR~6 %), FIE
E BT T 27.51 (25.78~30.69) ng/(kg bw * d), X E{EL
HAHIHREA TR AFB, B & BB 2.4 75, Wb
(3 4%, ABFgeal 5 R i 5T 45 R AR — B
2.3.2 AFB, R&HhiE

Y5 E E R FR s #0 AKOF, IS %0 /R i
XARFEAH#E AFB, BEAEE, AR IRIEHLIX 2 5%
B S B HSCK AFB, BURBMKES AT, S5 L&
7o TE—ETH TR T, WA /R X bR ol AR B RO 3 3
) AFB, i 5 88 51 & I 09 RS F- (6 40 514 0.139
(0.123~0.149)f1/10 T3 N; FERIE KT, ZF8HRIAE]
0.354 (0.323~0.366)f1/10 7 A\, #E&it, BurdE ML
A 24.6 FI/10 TN, AW H FSEUE R KT Lk
P, FUIRGIRIE L X B GE A B ROK 280 AFB, 25851
T I R M SR AR 5/ s o AR SR UE S, A R Ut X 3k T e
WENANAAT b NS LT, HL B R OK B R i
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RS MRIEMXAKS AFB, E—RIHE AR PRI R T ITE [ng/(kg bw * d)]
Table 5 Exposure assessment of AFB, in rice among the general consumption population in Harbin Area [ng/(kg bw ¢ d)]
N T -

Pso Ps Py Pos Py

26 % L3 10.56 10.46 15.88 21.55 25.42 32.68
(9.42~11.57) (10.46~10.46) (15.01~16.79) (20.58~22.96) (23.74~27.69) (28.54~39.62)

FRHEA 4.38 4.34 6.75 8.99 10.48 12.29
(4.01~4.88) (4.34~4.34) (6.35~7.11) (8.65~9.31) (9.76~11.20) (11.75~15.99)

. 3.38 3.35 5.32 7.14 8.31 10.66
SRR (3.11~3.72) (3.35~3.35) (5.02~5.59) (6.82~7.43) (7.74~8.91) (9.25~12.81)

— 491 4.86 7.41 9.75 11.62 14.85
AHIBRIEN (4.46~5.35) (4.86~4.86) (7.01~7.89) (9.17~10.35) (10.79~12.37) (12.80~17.56)

TE: 655 T AR 2 S0 50 o A2 Ik A A 22 (e IME-F R AHD, T IRL.

F 6 MINEHMXAKNKT AFB, EmiE R AT HNEE T [ng/(kg bw * d)]
Table 6 Exposure assessment of AFB, in rice among the high consumption population in Harbin Area [ng/(kg bw * d)]
2 AL
Pso Pss Pogo Pos Pog

26 % LT 27.51 27.96 42.11 56.28 66.57 85.57
(25.78~30.69) (27.96~27.96) (40.26~44.19) (54.38~58.62) (61.78~70.85) (72.67~100.06)

TN 11.48 11.33 16.58 22.89 25.19 33.73
(10.34~12.28) (11.33~11.33) (15.64~18.01) (21.94~23.62) (24.06~27.42) (29.15~40.93)

— 9.56 9.57 14.18 18.52 21.38 27.81
SRR HEA (8.77~10.29) (9.57~9.57) (13.55~15.16) (17.84~19.91) (19.62~23.74) (23.69~33.52)

R 11.88 11.94 17.85 23.55 27.29 35.81

(11.03~12.98)

(11.94~11.94)

(17.05~18.73)

(22.97~24.73)

(25.46~29.05)

(30.14~42.50)

®7 KKH AFB, SBAE AR E L HERFZE T [ng/(kg bw * d)]

Table 7 Exposure assessment of the incidence of liver cancer induced by aflatoxin B, in rice among different populations [ng/(kg bw ¢ d)]

J B R
NHE TH 2K A
PSO P75 P90 P95 P99
—— 0.327 0.349 0.518 0.699 0.812 1.044
26 % L o (0.305~0.369)  (0.349~0.349  (0.495~0.553)  (0.670~0.729)  (0.754~0.871)  (0.895~1.248)
—_— 0.866 0.861 1.330 1.799 2.075 2.669
R (0.798~0.947)  (0.861~0.861)  (1.259~1.401)  (1.701~1.852)  (1.926~2.225)  (2.294~3.188)
I 0.139 0.137 0.209 0.280 0.323 0.419
- > (0.123~0.149)  (0.137~0.137)  (0.196~0.220)  (0.268~0.291)  (0.301~0.349)  (0.361~0.500)
7N s
—_— 0.354 0.351 0.531 0.711 0.827 1.064
mIHH (0.323~0.366)  (0.351~0.351)  (0.501~0.562)  (0.680~0.741)  (0.771~0.890)  (0.918~1.273)
—— 0.109 0.107 0.164 0.220 0.258 0.331
Je— o (0.099~0.118)  (0.107~0.107)  (0.154~0.175)  (0.211~0.230)  (0.237~0.271)  (0.287~0.392)
N
T A 0.294 0.290 0.445 0.593 0.692 0.891
R (0.268~0.319)  (0.290~0.290)  (0.420~0.471)  (0.567~0.619)  (0.641~0.742)  (0.768~1.065)
R A 0.154 0.152 0.230 0.308 0.360 0.460
SRR B (0.137~0.162)  (0.152~0.152)  (0.217~0.242)  (0.294~0.319)  (0.332~0.374)  (0.397~0.549)
: J— 0.369 0.365 0.559 0.746 0.875 1.123
G Ly

(0.335~0.401)

(0.365~0.365)

(0.528~0.589)

(0.715~0.779)

(0.810~0.934)

(0.962~1.339)

WUESAR /N F3 8k, WAL R R] A XU 22 S R/ o AR I
B, 2~6 & ILELE I TR T, 3 Poy B 4 OAH 1T
9ot 95 KU T 25 35 2,669 (2.294~3.188)41/10 7 A, B JL
HOE L RE A AFB, = XU AHE, 145 TR E .
233 OTA REHA M

55 AFB, EERBEAMFE, OTA WREERERHT
AT (7) 01 T R R AR :

E=C'T/M’ ©)

Ao B i AR 1 KOk X OTA AR, ng/(kg » d);
CHZA RTINS, g/d; THIOKH OTA 54,
pgrkg; M AIZH AR IR BT AL, keo

234 OTA R&H5E

DR 7 1 25 5 3R F 8 A T e, S0 LT o N T 2
B PR iR A ST 51 & g AU ) B R B A 3, BRI,
B R FH RPPAL R XU R4 T4 R . JECFA 7E55 37
WAES UGN T OTA, W T4 2 N Z A =
(provisional tolerable weekly intake, PTWI) >4 112 ng/kg * bw?*,
TESE 44 4E4 L, ¥ OTA &R Z AR PTWI K3
T 100 ng/kg * bwl,

M RIEHLIX 2~6 2 LA RRTE 2 BB B AR
¥ OTA FHRFKT-H 92.76 ng/kg bw * w), W3 8, LT
JECFA #E ) OTA HJH 24 AL PTWI 1Y 100 ng/kg * bw
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Table 8 Exposure assessment of OTA in rice among different consumption populations in the Harbin Area
‘ N Ry v A fr IR B AT A
IRt AT H & 2 JA G E RE \ A R NEAR T
/[ng/(kg bw * d)] /[ng/(kg bw * w)] TR HBEAR/(g/A « d) /kg
N — i B AR 5.22 36.54 143.11 15.18
2~6 % L3 — -
i 1H 2T 13.25 92.76 363.30 15.18
— i B A A 2.09 14.66 236.71 62.57
PRUEA ——
= iH A 5.31 37.19 600.30 62.57
o SR ON 1.66 11.59 199.09 66.57
WA ——
i 1H 2T 4.44 31.06 533.50 66.57
" — B 2 B 230 16.13 254.44 61.13
KR —————
SN 5.59 39.10 616.70 61.13
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