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Dietary risk assessment of inorganic arsenic residues in rice in
Liaoning Province
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ABSTRACT: Objective To evaluate the potential health risk of exposure to inorganic arsenic residues in rice in
Liaoning Province. Methods A total of 300 samples were randomly selected from large shopping malls and small
agricultural markets in Liaoning Province, the content of arsenite and arsenate in rice was determined by high
performance liquid chromatography-inductively coupled plasma mass spectrometry. Risk assessment of dietary
exposure to inorganic arsenic was conducted based on point assessment and probability assessment. Results The
detected chronic dietary intake risk (%ADI) values of arsenite and arsenate in rice in Liaoning Province were far less
than 100%, and the acute dietary intake risk (%ARfD) values were all far less than 100%. The probability assessment
results showed that the hazard quotient values of arsenite and arsenate in rice were far less than 1 at 50%, 75%, 90%,
and 99% exposure sites. Conclusion The arsenite and arsenate residues in rice in Liaoning Province is within the
acceptable range of human body, and there is no obvious dietary risk.

KEY WORDS: rice; inorganic arsenic; dietary risk assessment; hazard quotient; point assessment; probability assessment

0 2| = Horh =it . IR ATCHLIPI B R A B2
X, ARG 2 A pi e, e S 8URE

fifi(As) R—FIH SR GRILR, [ ZAAET 1, = AR AR PR RS, JORINE TEEM G, BT
SRR . SIS R IR SAEAE T AR N, JohL PR, B TCHUR R B — BRI . OS5 HAAR A
Al (Y B R S 1 5 T BILA, JCHLA 4% A0 R0 LA i, WA EE 5 B B4 e e FE (Y, SRR 1 L4 KK ) TR

RIEVEE: THERS, B EAEEW, FEERETT T ) A 6 A A AT B B A KUK I . E-mail: 147000840@qq.com
*Corresponding author: HAN Xiao-Ou, Associate Chief Technician, Center for Disease Control and Prevention of Liaoning Province, No.242,
Shayang Road, Heping District, Shenyang 110005, China. E-mail: 147000840@qq.com



55 10 1 ¥, S L TE SRR TOHLER B R KU TR 3267

5, 2B YRR AR, 2B, B 5>
TS, TS MENALSE, WERRESIRE, S
AR PRI, RIS AOK R JCHTLAAR B 10 A 101,

BEE B LA AR 2 BT, LA BUR FINE 25
XA S A i R TS (R . AL R e ®)m
TR BEOCTE, TR KUR: A 180 Jie Sy £ it B 2 4 Ei A
HFEUPL REE RS, AT LR SOEA R R 2 Rl
AT VAL 2T, b A e R P — [ (L EA T IPA,
MFR N EEAGTE . S ARIE ST, ERAARER L
FEFE AT RN R ) S PR o ARSI DU i o X A R Al A T
KIEHEHUAMAE, 2 U3 M AT 2 S BRI DA 25 R,
AR TR AL, MERIEAL AT LA S A & L R i i A ]
RETE, 798RS AUER . AT SR 2

LT AR IR A ROK A 7 Sk, R GEEIEAG
T RO P ICHLB i £ 2 WU A % i T, R
AP AL LA A ER Eh A AR R B XA TE, ABFR
K JH R RUOWAR (835 - B RS S 5F B9 1K BT 3% 12 (high
performance liquid chromatography-inductively coupled
plasma mass spectrometry, HPLC-ICP-MS)% i1 744 B A4

U 300 473 KA i 1) Ao R £ FIVRR PIR £ 5 B AR A 5 ARG,
SR U E PEPPAS T T 508 R B BT i @risk BRI
ABE ST Xk DR H ) IV A 22 0 R 0 A 7 e £ IRUBRL DA,
AT M FUEGL T 48 ROK F JCHLR Y i 2 B2 82 KU, DL
TR A KR B A TR

1 MR5REE

1.1 #MR5R

P RRIL T RO E, S ANk . B . W
VLA 4 AT, PR T . AR
AEJORFER . HORAERES 300, FohEE 70 #y . sk 70
Oy . WU 80 1. TEVL 80 1y, SRAEFE S LSS IS IR BEAILAY
PRSI B, BT T .

ToK RN . RHIR . RHRRER . ECkE. JEKZEE.
BEIR — . 20K 2 BRI CREN (A ali, 124
=R A R R, A R AR BORR VE ) JBT (GBW08666,
1.011 pmol/g) . FHERHRAIRAREY) BT (GBWO08667, 0.233 nmol/g)
(P R2E TR -

1.2 UE5EF

UltiMate 3000 80 A (435X (3¢ Thermo Fisher
Scientific /A 7]); NexION 300X ICP-MS H/EHE & 45 B F 1k
JE A (34 [ PerkinElmer 23 #]).

1.3 FTHLRRENE 75 3%

JCHLRREE B B I8 GB 5009.11—2014¢ & i L4 5%
FrfE £ S B TCAILA B e ) SEATARRIN G £
N3 REER- M

1.4 REITE
1.41 E3R4E

I FH Excel 2019 #2F3F 300 434 5 Fp JCHLAR 5% B3 1
SNAS R BEAT T GE T, oAb RAG Y B it 4 5 A
FREY 12 BASIHE, ik Ry 0.003 mg/kg (GB
5009.11—2014) 1 iz F KB TCALH A XU PIA 42 B4
A(D~@EA TN

(OAfiTHs HEEA G
Z(STM: xF) o
LA, NEDI (national estimated daily intake)Z&7~fhiit4E H A
1, ug/(kg-d); STMR,; (supervised trials median residue) A5 i 28
B PICHLBBR R P, me/ke; FFRORHT | SR A HH 2%
i, g/d; NFREXAEF bw (body weight)#R, kgo

()M P i 4 AXUK:

vt NE!

NEDI=

x100% 2)

KX, & H R4 # A & (acceptable daily intake, ADI),
ng/(kg-d), ToHLEELT T SAY ADL{E R FHER A EAR R 412/
5 A 40 21 (Food and Agriculture Organization of the
United Nations/World Health Organization, FAO/WHO)% %
BV A AU, 2 ne/(kg-d)!'

%ADI LG EIRANEL, %ADI<100%H, 15 HiE
Tk KA A TCAILA 02 1 I B XU 72\ A BB 4 2 i Y ],
LA NS, T2, %ADI>100%H, 15 B i et KA
A TCHUH R P P T B KU AN R A2, LB XU e o

(3) MR Er AR

1EsTI= P> HR 3)
bw
%ARfD= IESfTDI x100% (4)

FH, ARSD (acute reference dose) W @S % i@, SHE
FICHLA I BRE{E, 0.2 mg/kg; %ARD N 2VEREE AR
[ 12%: TESTI (international estimate short term intake) % ftiit
EHE AR, ng/kg.; LP (large portion) h KK KANE - K
L, HE FAO/WHO idit S (4 2.047 kg™ bw
R kg, #FIATE 60 kg 11 HR (highest residue)
FE i R ICHLA i S 5% B

%ARID < 100%H}, 15 B 1 KRB A TCHLE ) 21
i £ 40 A RS E N A B 42 A7 1 90 TR, L R SR
f%; %ARD>100%FH}, 1 158 it KA A TCHLAE AR A
ANREHEZZ 1 2R IR B XU, D R XU i 5
142 #EF4E

A RK Hh B TE ML 5% B AR B B T S R B AR A
FRM @risk 7.6 FAFIAT MG . MARITGET . BHR
BB I - K IR R G (K-S) FI & B R -1 MR BL i1 (A-D)
3 RIS A TR S, AR B R R 1 4 AT R AN



3268 1% A T R A

FHI13E

MMEZE 5T R EALIIRE, $F1T SRR R B R, A o]
REMIZE A, B AR 10000 WK, 15 B BEHIL,
o ARG DA [EE 4307 S8 P R B A T IR o

(1B U5

OTCALAH 7 5 £ iz A 300 HER YRR R TE
HLAR R B8 A Aar I i 5

@ B WU Z B (absorption factor, ABS): #EFFE N 1;

@ Z&FE IR (exposure frequency, EF): A {H  EPA
JRUBS: A 45 B BB, 350 d/AERY;

D% 5 G} a] (averaging time, AT): HEF(EH N R
F540} (8] (exposure duration, ED)x365 d/4F;

©ED: HEA#H K EPA R SEAS 45 5 v i, 74621,

©bw KT, AR EE PR TE, 60 kg.

(2) 2 & VAT AR AR

IR ARG H LA H 2R R
Cy xIR x ABSx EFxED

bw x AT

A H1, CDI (chronic day intake) ) ToALAf H 285 &, pg/(kg.d);
Ce NIk oML 22 22 ¥R &, mg/kg; IR (ingestion rate) K
KHBEAR, LTHEWS ERERERS @R
HEFHE N 377.61 g/d®),

(3) AP P&

T HR LS (6) T3 RK R B TC AL 1 SRS s (i
CDI _C;xIRx ABSxEFxED
ADI  bwxATxADI
., HQ (hazard quotient)ZE7~ JCHLAH ) XU T {8

A FE R FH AU 7 HQ PP 8 2 8 A JOK F IeHLaf Y
AR XU, HQ>1 B, FoRAAAE— & KU, HQ HMK, 78
XU SRR, AN A 4557 HQ<1 RIRAFEAE R, HQ
EER/IN,  RURSE B R AR
15 HigaE

>R H Excel 2019 ZE17 AR ICHLEHER B ESE T 0 Hr
MRS . FIF RSB 84 @risk 7.6 3F17 KU
AR AT, BRI AT EE RR T @risk7.6 FEBERBRIES i b
BOERIR

2 HRED

2.1 FHLEEER BRI

T REEN 300 Iy JORFE S Fh R el | B Eh %
PRI ZE SR L2 1. 300 XAE kA ERER LA H 16 17,
SRR 0.029~0.093 mg/kg, HE N 0.048 mg/kg, F
¥IEN 0.055 mg/ke, K3 5.3%, MIERERILE T 14 17,
FREA VUMY 0.028~0.060 mg/kg, HME K 0.036 mgkg, -
BIEH 0.039 mg/kg, Kith3Hk 4.7%. AUAGIEE 5 ICHL
S EIET GB 2762—2012 (&S LR F A ME 2P
TSYYIR ) hELE A TCHUBRE 0.2 mg/kg. MAGTIZS R

CDI= ©)

HQ= (6)

ATLAE A, L T PRESR T RO i R JCHIUR ARG H SR EE A

ili o TFTEICT R OCHLA AR I AR, AT RS th T AR R B

BB AR RE ), B OR )™ S TE A7 Koz Fv R 15 i 8]

3N, WAL A SRR AR, DRI A PR ER ARG R

AFTTRE. ARTCHUR SRR, A B TR 2 X A
®1 P IAEZE
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