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3% 2 —Jfz(primary secondary amine, PSA)iH{b, RAH (35 - 58 00 T R EA A, 3 2o 5 o DG Be A B 8 WL M
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WA AE A R _E 3 IR 85.2%~92.0%, AHXTHRIEM 224 2.5%~5.1%(n=5), EatkEh 0.01 mg/kg. £ WEED
TN IR AT — B ST TR, BN 4.1~4.8 do R 25% 2 W B 158 i 5 A 330U 43 375 Fl 562.5 ¢
a.i/hm’ SIS 3~4 K, TARKMZG 5. 7 F 14 d REEMGE, 4 KA MR 195% P 5l < 0.01~0.35 mg/kg.
R RS PP AR 45 R SR — BTN 2 W B 1) [ G2 A 454 H 48 A &t (national estimated daily intake, NEDI)Jy
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Residue behavior and dietary risk assessment of ethirimol in wax gourd

HAN Yong-Tao, ZHANG Yan-Feng, WANG Hui-Li"

(Key Laboratory of Environmental Biotechnology, Research Center for Eco-Environmental Science, Chinese Academy of
Sciences, Beijing 100085, China)

ABSTRACT: Objective To study the residue behavior of ethirimol in wax gourd, and then evaluate the risk of
dietary intake. Methods Wax gourd was extracted with acetonitrile, purified with primary secondary amine (PSA),
detected by liquid chromatography-tandem mass spectrometry, and quantified by matrix matching standard solution
external standard method. Supervised field trials of ethirimol in wax gourd were conducted in Shandong, Fujian,
Anhui, Guangxi, Sichuan and Beijing in 2018. The supervised trials median residue (STMR) of ethirimol in wax
gourd was acquired, and then the risk assessment of dietary intake was conducted. Results The recovery of
ethirimol in wax gourd ranged from 85.2% to 92.0% with the RSDs of 2.5%-5.1% (n=5) at the spiked level of 0.01,
0.08 and 0.5 mg/kg. The limit of quantitation (LOQ) of ethirimol was 0.01 mg/kg. The dissipation of ethirimol in wax
gourd fitted to the first order kinetics with the half-life of 4.1-4.8 d. The 25% suspension concentrate of ethirimol was
sprayed at 375 and 562.5 g a.i./hm? for 3—4 times on wax gourd, and then the samples were taken and determined at
5, 7 and 14 d after the last application. Results showed that the residues of ethirimol in wax gourd were less than
0.01-0.35 mg/kg. The result of the dietary risk assessment revealed that the national estimated daily intake (NEDI) of
ethirimol was 0.0189 mg with the risk quotient (RQ) of 0.86% for general population. Conclusion The terminal

“RBEEE: E4aR, HL, BIDFRR, FEMR 10 AR5 04T, E-mail: huiliwang@rcees.ac.cn
*Corresponding author: WANG Hui-Li, Ph.D, Associate Professor, Key Laboratory of Environmental Biotechnology, Research Center for
Eco-Environmental Science, Chinese Academy of Sciences, Beijing 100085, China. E-mail: huiliwang@rcees.ac.cn



680 B dn 2 4 R R I A 4R

12

residue of ethirimol in wax gourd would not cause unacceptable risk to the health of the consumers.

KEY WORDS: ethirimol; wax gourd; liquid chromatography-tandem mass spectrometry; dietary risk
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W, BEEPEL: 0~0.5 min, 20%ZJiE; 2~3 min, 80%Z.IF;
4~5 min, 20%Z.Jif; WiH: 0.3 mL/min, R} ESURIE# T
9645 S o7 Wa il (selective reaction monitoring, SRM), W% H,
FE: 3500 V; BHEN,): 20 arb; HHEISE(N,): 5 arb; ¥fk
W 300 °C; BAIE RN : 350 °C; i K (Ar):
1.5 mTorr, WM TIESENE 1.

R1 ZIEERRI BB KT

Table 1 Mass-spectrometric conditions for
determining of ethirimol
Sk PREGIFE E kR T ERE X fHERE R
/min (m/z) (m/z) eV
210.06/98.23 25

N
&

3.1 210.06/140.20  210.06/140.20 20

210.06/182.19 20

1.5 AR RECHI R ARE R 2R
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.V T s M 5 T TR 28 46 TIN5 1 1 TRV A % T i ok
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VCFCARHE LRI, 76 R WROH (65 - B i 4 0 T k47
FE, VAW B 5 RR HEVE TR (mg/L) B AR AR, U 1T
YR HIARERD 22
1.6 FERMEITME

M3 B BV 5% 8 35k 56 b {E (supervised trials median
residue, STMR), ¥ AN ()X ITHERMH A HHFA S
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A (acceptable daily intake, ADI), /320 (2)20i155 KU
T (risk quotient, RQ)!'¢ 181

NEDI=(Y.STMRxF;)/bw (1
RQ=NEDI/ADIx100% )

i, STMR A RLTE % A {E, mg/kg; Fi — AT
FEAE S I, kg bw M AR, kg, RQ MU RF;
0.12 L%
0.10
0.08 -
0.06
0.04

0.02 +
0.00
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A E)/d
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JRE B KU A T 232K, R 2R E B R A T 3257 .
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BEATIEA T, 1] 28 1A IR S R AR 3 AN KSF- ) 218 B b
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R 2 T -3 ISR R 85.2%~92.0%, AH XA i i
7 (relative standard deviation, RSD)H 2.5%~5.1%(F 2), i
JEACZ B R A Hr B ER U MR 1k B B AR K S
& HE H B (limit of quantitation, LOQ) 2 0.01 mg/kg™”,

F 2  CIEERTE S AR RO N B ER K AR xR R 2ZE (n=5)
Table 2 Recoveries and RSDs of ethirimol in wax
gourd samples (N=5)

TR FE/(mg/ke) S IR % HEXT o T Al 22 /%
0.01 92.0 4.9
0.08 86.4 2.5
0.5 85.2 5.1

22 ZEEREZ N RERRNS

18 1 25% & W Ty Sk V7 R K A RIS 55 it 25, 2, W e 1L
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WORE R O7 R 4 B Y=0.1113e X1l K ) AN
Y=0.1648¢ " #), A R B ()4 B A 0.8634 Al
0.9745, LZEWIY B0 4.8 M1 4.1 d, WZh)5 15 d FHLIY A
HREPRF] 90%LA |- T 584 O i 2w W /e # I 12
TN 3.5 d, Bt 2SS UNRAE 2 Wy AE SR o 2 21 R
1.9~2.7 d, ARG WA B, £ W%HIET 5
R AR 24 (t,,,<30 d)m]o

Lige:

FR 5 /(mg/kg)

i ) /d

1 ZWEBEA R B AR T A It 2k

Fig.1

Dissipation curves of ethirimol in wax gourd
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23 ZWEEBEZFNFPHNRAKRES

2018 AEAELLZR . A, R, TTE . PUJIAITEET 6 Hh
BT CMERRTEAC TR IR 2R B R, 25% & W Ty =k i 571 4
B 375 F1 562.5 g ai/hm® FEMEZE 3 kA 4 %, TR 1
U2 fa 5. 7 1 14 d RAEEE o 255 GR 3)3FR W Kikitz)
J& 5d, &P ZWEBY AR B N < 0.01~0.35 mg/kg, STMR
0.078 mg/kg, Fxr5k B {H (highest residue, HR) A 0.35 mg/kg;
Rtz 7 d, 4JNH 2 5% B 18 < 0.01~0.14 mg/kg,
STMR 2 0.042 mg/kg, HR 5 0.14 mg/kg; RUHZ5)5 14 d,

B, &R 2 mEm R B R TE < 0.01~0.35 mg/kg Z[E], K1
R B B KU DA 25 S B, — B AT X 2 W 10 1) I B 4
AR HERE R 0.86%, X — M A HEfE A 2318 AN Al #2232
B XU o AR A 1 XUBS A 25 SR 1 R A 2 e KR R
PRE TR ) U0, I B EA R /) MRL {f ] %
FE N 0.5 mg/kg.

#*3 ZEEBMAZNENREAKREE

Table 3 Final residues of ethirimol in wax gourd samples

o IR 2 5% B it
&N 7 W Y 5% B RN < 0.01~0.11 mg/kg, STMR W TR 5 /Zﬁiﬁi) Jiti 245 U E Z«ﬂ% mii/(mg/kli)d
0.016 mg/kg, HR 24 0.11 mg/kg, % 3 ¥R TR, ZWEEMTEARN 3 090 0ols oot
7 4 X (1) 4 I o 5 245 BRI A AR R 2 S b, T g 15 2 375
MBI L R R R4 AR FRBEIR 2 R T W% oo 00 00600
D 24k 4 B 25025 1 ¢ TR A e 40 6.5 P 0000000
SRR TR NS, 53X 7T g5 SRR I & AR 22 54 6, 4 0.0 011 0.014
(H MK F 2 B4R F 9 STMR il HR SR RE N R 4T K 1 3 <001 <001 <001
ﬁ'ﬁi%_?iﬁp%{f&’ Lﬁ‘]ﬁﬁ@ﬁﬁh—ﬁo - 4 <0.01 0.013 <0.01
24 BEEENRBITE s6rs 3 <001 <0.01 0010
TR ADI{EH 4 0.035 mg/(kg bw)?2 . M4 2 ms ) 0012 <001 <008
o SR PR Y, R R A 4 e 5 375 oo O 0000k
224, 25 A A ML IR B R T 2 I ) STMR (7 I 4 015 0.0670.045
LR IPAY, AR R I A 5P, 3 R il B 5 d 562.5 3 015 0.099  0.11
5 Z W I Y STMR {1 0.078 mg/kg, K 4256 dh b Z Ry 4 035 014 0051
MRL B (3 4), 745515 1 NEDI i 0.0189 mg, 5§ H A48 375 3 017 0.081 0.041
(2,21 mg)if) 0.86%, TE/NT 100%. 45 FE3HH, 25%2, 1 s 4 014 0.078 0046
B T A 9 A2 2 WM AT R 22 5625 P Mo e Rl
14 20 2 (7 AR T B2 £ UK N 035 03 002
3 0.017 0.010 0.010
3 éﬁi’ﬁ—'ﬁ'ﬁ'iﬁ . 37 4 0.028 0.018 0.011
AR T 2 BB & T R A BT, % 5625 oo om0z <0l
i A M P VRS 27 B 5 BT R 2018 4E 1LY oo o 00 0om
SRR AT (5% 50 W A A 1, 2 WS £ 4TI 375 3 0.016  <0.01 0.018
IR O — RIS S 248 31k 4.1~4.8 d, -— 4 0.041  0.013 <0.01
BTG REmRA S . 2018 4EEINAS . MR, 2B, SR 1Y sers 3 0.095  0.051 0.026
JIFLST 6 HuEAT 2 W5 704 I I e 2 B IR I 4 SR 2 4 0.068  0.083  0.016
F=4 CEEBE|SBAXKRTHER
Table 4 Risk assessment results of ethirimol
BiEY LS JE B /(kg) 2% [/ (mg/kg) FRikIE  NEDI/mg H A48 A it /mg AU E /%
EJIN (B RN 0.1837 0.078 FE R E 0.01433
SR IR 0.0457 0.1 [ 0.00457 ADIx63
HAbryr” 0.7992
A1t 1.0286 0.0189 2.21 0.86

T T CEBmARI TR B, SR HAEY .
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