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Relative potency factor approach and its application in organophosphorus pesticide
chronic cumulative dietary risk assessment in Chinese population
SUI Hai-xia, YANG Da-jin, JIANG Ding-guo, ZHANG Lei, LIU Zhao-ping
(China National Center for Food Safety Risk Assessment, Beijing 100022, China)

Abstract: Objective To evaluate the potential cumulative effects to organophosphorus pesticides (OP) that act through a
common mechanism of toxicity, and to assess the long term risks for the Chinese population, including general population, 2-6
aged, 7-12 aged, male and female adolescents aged 13-17 as well as male and female adults aged 18 and above. Methods

Residue data were derived from vegetable samples (N =11 171) collected national wide during 2011, and food consumption data
were taken from China National Nutrition and Health Survey 2002. The relative potency factor ( RPF) approach was used to
calculate the exposure of OPs using methamidophos as index chemical (IC). The exposure was estimated using a deterministic
approach. Results It was found that chlorpyrifos had the highest detection rate (6.50% ) in vegetable samples. About 1. 70%
of the samples contained at least one OP. The mean exposure for the general population was 0.49 pg/kg BW, representing
18.35% of the acceptable daily intake (ADI) of methamidophos. The P95 of exposure to OPs in the total Chinese population was
1.28 wg/kg BW, while the total P95 of the cumulative intake for 6 age-sex groups was in the range of 1. 04 and 2. 38 pg/kg BW,
and was all below the ADI of IC. Further analysis showed that there were 68 (0.10% ) individuals whose exposure had exceeded
the ADI of index chemical. Among the 12 kinds of OPs, methamidophos, dimethoate, phorate, “methidathion” acephate and

6.03% , 5.74% , 5.46% and 5.44%

s s s

methidathion contributed most of the total combined exposure, accounting for 71.45%
respectively. Conclusion The results indicate that the cumulative chronic risk from consumption of organophosphorus pesticides
from vegetables for the Chinese population is low and do no need to pose any health concern.

Key words: Organophosphorus pesticide; cumulative exposure; relative potency factor; vegetable; Chinese;

risk assessment
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Table 1

Mean concentrations of 12 kinds of OPs in vegetables

Vi) MZER MR BT M2k R
TV 0. 020 0. 023 0.011 0.014 0.013
B 41 1t 0. 067 0.017 0.014  0.031  0.007
R Z wiws 0. 024 0. 021 0.013 0.016 0.016
R e 0.015 0.012 0.015  0.030  0.007
P 0.012 0.010 0.010  0.011  0.008
3L 40 0.016 0.013 0.010 0.011 0.011
F 2 X 0.012 0.013 0.012  0.013  0.006
SRR 0.018 0.012 0.013  0.013  0.008
RN 0.018 0.013 0.013  0.012  0.008
EX1Y 0.016 0.013 0.010 0.011  0.010
P JHe T 0. 033 0. 024 0.014  0.017 0.019
T e i 0.021 0.018 0.018  0.093  0.022

Y 2T 14 X A th 0 A 0 B Rt

L AL 12 A LB A 24 b, B A0 WY K
MR 3K 6.50% (726/11 171) , Hk H 2 Bk
Jiie Wl A FR R W, 3 I A 2.72% (303/11 142) Al
2.10% (231/10 997 ) , AR5 | 38 R0 5 1 7 526 149 A

BT 12 B A MU A 25 16 35 3% b ik R

Figure 1  Detection ratio of 12 kinds of OPs in vegetables
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Table 2 ADI, BMD, and RPF of 12 kinds of OPs

V] ADI/(mg/kg BW) BMD, /(mg/kg BW)  RPF
o Fir B 0.3 313.91 0. 000 3
PR i 0. 004 0.08 1
P 0. 000 7 0.21 0.39

FH 5L 75 9 0.01 16.2 0. 005
PP 35 %o Wl 0.003 0.67 0.12
AL 0.01 1.48 0. 06

E AN 0. 001 0.25 0.32

N YR 0.02 6.93 0.01
V¥ i 0.01 3.56 0.02
TN IR 0.03 20. 58 0. 004
SRR 0.002 0.25 0.32
T P i ol 0.03 0.99 0.08
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2.3 12 FE HLEEAR 25 19 18 MG B B #EOKF

Hi 2% 3 ml 0L, 12 R AL 4R 245 19 7 X 58 A K P
JLE A 0.07 ~0.35 pg/kg BW, 5 ADI L. i) 1 3 [l
$70.03% ~ 10.30% , ¥ T A0 N f9 £ 3¢ 48 5 18 .
W P N B A K CEIE Y 0.21 ~ 1,00
pg/ kg BW , B8 A1 I 1 fe PR 6 (B . A4 00 A
K4 B, A 32 (0.05% ) .10 (0.01% ) F1 3 4
(0.00% ) WA~ 4A HH Jic il L R FEBE FLR SR BE 48 A i
R o A I 1 it S M

312 FATHUBEAR 25 118 PRI B B2 BR K (V =68 959)
Table 3 Chronic dietary exposure of 12 kinds of OPs

& AR/ (ng/kg BW) % ADI B ADI A
¥ {H P50 P95 BOEH/ %)

E DR TR 0.09 0. 07 0.21  0.03 0(0)

I e 0.35 0.24 1.00  8.74 32(0.05)

CiES R 0.07 0. 06 0.17 10.30 10(0.01)

F1 5 74 E 0.08 0.07 0.19  0.82 0(0)

PP 0 T 0.08 0.07 0.19  2.67 0(0)

LM 0.23 0.18 0.56  2.29 0(0)

Z 0.08 0.07 0.19  8.32 3(0.00)

KRR B 0.13 0.10 0.29  0.63 0(0)

V. iz B 0.15 0.12 0.35 1.48 0(0)

T IR 0.11 0.09 0.27  0.38 0(0)

IR 0.09 0.08 0.21 4.61 0(0)

T W e 0.33 0.27 0.82 1.11 0(0)

YE % ADI o A 2 HE AR 5 %A 25 ADL 19T 43 He
2.4 12 R LB 2 118 1k RN B R ER KT

H 3 4 W] 0L, P34 2 88 KT 1T &, 4 AHE 12 Fh
A WU 218 P RBRE B 52 82 /KF- 4 0. 49 pg/kg BW,
07 ADIL [ 12.24% A [R] 4 0] -4F i 20 N B 48 A K P
A 0.41 ~0.90 pg/kg BW, B{IK T 48 7= f 74 B
JHe Wl () ADT, {t BREXURS: B T X T /8 12 0 1 9% & A
T, 2 ABHEA KK 1.28 ng/kg BW A [&] 1k 3 -4F
HAH N BEE AK G N 1.04 ~2.38 weg/kg BW,
IR THE /R AL 2= W el i ADT ft e XURS IR . A
PRI 4007, 245 68 141 (0. 10% ) i A~ A 5% A K
ST e ADT fi R KUK AR A5 OCTE . 2P
GIHT R B AN [P 0 -AF 0% 20N BE 34 A AN TR) B A 6 A
PR ATKF-#E 4 ADI,

R4 12 P HLBRAR 25 10 18 1k R AR B B2 R K R
Table 4  Chronic cumulative dietary exposure of 12 kinds of OPs
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AL, %k SRR 2 58 7K OF- BT R B e B AR 24 = R R Ak A
Py R Bl ik 71, 45% R O SRR O H RERE L LT
e i R0 R PN B, ol i R R ER 1Y 6.03% |
5.74% \5.46% F1 5.44% , HoAth 7 A WL A% 25 (1)
TTRRK P KT 3%

£S5 12 FOA HLBE A 25 %18 M R RG22 85 KT 10

TRk (N =68 959)
Table 5  Contribution of 12 kinds of OPs to total chronic

cumulative dietary exposure

V] AR/ (pg/kg BW) % MR R
I L T 0. 000 0. 00
P 5L 7 AT 0. 000 0.08
YR 0. 001 0.10
PRI 0. 001 0.27
V. e B 0. 003 0.61
PP 35 oF A W 0.010 2.02
5T i 0.014 2.80
Ak 0. 027 5. 44
Tk P i ol 0.027 5.46
LiEER0 0.028 5.74
SRR 0.030 6.03
e 0. 350 71.45
ait 0. 489 100. 00

BEATL/ (pg/kg BW) 2 ADI A
gzl N % ADT K% (4

Y P50 P95 /%)
2~6% 3992 0.90 0.68 2.38 22.41 34(0.85)
7~12 % 7000 0.73 0.57 1.88 18.35 22(0.31)
13~17 5% 2432 0.50 0.39 1.28 12.60 2(0.08)
13~17 %4 2141 0.48 0.39 1.21 12.08 1(0.05)
=18 43 25221 0.41 0.33 1.04 10.35 5(0.02)
=18 ¥ % 28173 0.44 0.35 1.08 10.94 4(0.01)

YN 68959 0.49 0.37 1.28 12.24 68(0.10)
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Dietary exposure assessment of antimony in Hunan
TAN Xiang-wu, MA Jin-hui, XTAO Fu-yuan, PENG Wei, TAN Yi-man, Xiao Sheng-lan

(Xiangtan Center for Disease Control and Prevention, Hunan Xiangtan 411100, China)

Abstract; Objective To obtain the information of antimony pollution level in main food and evaluate the dietary exposure

level in Hunan Province. Methods Based on the data from Nutrition and Health Status in Hunan Province in 2002 and food
contamination monitoring in 2014 and 2015, the dietary exposure level of antimony in Hunan Province was calculated, and the
safety of antimony intake was evaluated by the TDI established by WHO. Results 1 445 samples from 7 food categories were
analyzed. The total detection rate was 80.8% (1 168/1 445). The detection values were ND-0. 20 mg/kg. The median was
0.008 4 mg/kg, daily dietary intake of antimony by the general population was 0. 65 wg/kg BW, and the MOS values was
9.2. The main resource of antimony was vegetable which contributed 83.09% of the exposure. Conclusion The average
dietary antimony exposure from 7 food categories did not exceed the TDI, the MOS was bigger than 1 as the exposure was safe
in general. However, the vegetables had a high risk to the residents, which should be paid attention to.

Key words: Grain; vegetable; fruits; meat; aquatic product; drink; antimony; food contaminant; intake; exposure

assessment; risk assessment
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