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Residues behavior and dietary risk assessment of beta-cyfluthrin and
clothianidin in cabbage under open-field conditions

HUANG Yong-Kai, DONG Bi-Zhang, HU Ji-Ye'

(School of Chemistry and Biological Engineering, University of Science and Technology Beijing, Beijing 100083, China)

ABSTRACT: Objective To explore the residue behavior of the new mixed formulation 42% beta-
cyfluthrin-clothianidin suspension concentrate on cabbage, and assess the dietary intake risks. Methods Beta-cyfluthrin
and clothianidin in cabbage samples were extracted by acetonitrile, purified by primary secondary amine and multi-walled
carbon nanotube, and analyzed by high performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS), and quantified by matrix matching external standard calibration method. Results The average
recoveries of these 2 kinds of compounds in cabbage were between 80% and 104%, and the relative standard deviations
(RSDs) were no more than 11.2%. The limits of quantification (LOQs) were 0.01 mg/kg for the both compounds. The
formulation was sprayed twice on the cabbage at a dose of 94.5 g a.i./hm* with an interval of 10 d in 12 typical areas of
China. The terminal residues of beta-cyfluthrin and clothianidin in the cabbage picked at the recommended pre-harvest
interval (PHI, 7 d) were less than or equal to 0.44 and 0.34 mg/kg, respectively. Combined with the China’s dietary

pattern, the chronic and acute risk quotients of these two compounds were ranged from 1.1% to 52.7% in different

HEEMEE: WAk, L, HE, FEOET ORI O SEMER Y. E-mail: jyhu@ustb.edu.cn
*Corresponding author: HU Ji-Ye, Ph.D, Professor, University of Science and Technology Beijing, No.30 Xueyuan Road, Haidian District,
Beijing 100083, China. E-mail: jyhu@ustb.edu.cn



2

ek P, A BRHLACIE T RO SR A I T UL H TR B B AT 5 1 XU A 405

populations. Conclusion The application of the formulation under the recommended good agricultural practice (GAP)

conditions can not cause dietary intake risks to consumers of different age groups.

KEY WORDS: dietary risk assessment; residues; beta-cyfluthrin; clothianidin; cabbage
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5 #H 4Bk B (Phyllotreta striolata Fabricius)ig—Fh LA
T EmE R, R SAEN T BB R/NLS S50
S e, HRAPERRIET M, (B — 1 A AL
il 14 A% B R0 B 1A Bt A Bk 2 9 30 g I AR A
2y B AR FH AL A4 5% HOGRNTR A o8 F S AT LA s 2%
E PR R, TR BIARCRE . o, —
Tl 0 5 TR 3R 42% e 80 TSR TS TR - 1 o e B R E TR
E S R, AHFBAHE LR AT, ok
PRUETS 9% 2 (R 28 4, ARG ER 25 50 Ok, IR
FEIRBC T A6 T W 1t FH S R B ACT IR AR LR B AR
B R AT

5 K 9 S5 35 18 (beta-cyfluthrin, CAS: 68359-37-5)&
TE ARR B A ERZE S HOR) AR ML T8 R Hopp g
RN T, ELMA RS, FEEABET. AR
AFAE AR T G K AE S, R S R4
O SR EAR T A AR A A S T2
2 5% B Bk 5 221 (Food and Agriculture Organization/Joint
Meeting of Experts on Pesticide Residues, FAO/JMPR)i% /. /5
RO 2 R W A H 24 A & (acceptable daily intake,
ADDAI 2S5 (acute reference dose, ARfD)J24 0.04
mg/(kg-bw)®!, 1 d1 ¥ (clothianidin, CAS: 210880-92-5)&—
FIHT R8I 2 B AT 8 55 AR R 2 ot R 32 4 2
FI4s Aokl 24 S0, O i o e e stz (4 )12 fifi
2t AR AR AR A 3 AU, WSR2 K BRI TP A Rl 22 R SR
SR MBI . FAO/JMPR HIL5E Mt licEy ADI Ky
0.10 mg/(kg-bw). ARD >} 0.60 mg/(kg-bw)!'!,

FIAl, B 25 Scifdias 70, st et
RO S R R LA B /N ki) it O s T e g
B8 o3 A vk o e, YR VAR 2 BTN 1 AH 25 BRUR: B R
shilil A, AR B AR . FERT HAR B A KR
HHAER], A 2003 45 ANASTASSIADES 4 QuEChERS
FikJa, HEE R C T Z AT 40 2R R b A 25 5%
FEUE200 Hoih QUEChERS Z54 LC-MS/MS K HfRi 8 264
SHTRHCER . B RGER R BRI RS, R
5% BA A3 M rP BRSPS SR R AT
HPLC-MS/MS F1 QuEChERS 7 [l Hif il 2 H i i 80 m S
B MR FIE I o XS T S T, L R R TR
2RI TR AR, SRRt L, 2Rk
Pt fff FH 255 ok B R XS ) T AR SR F 2 0 5 S A

il

A PR £ XU AL P25 A Bt DA R B A XU 7 2 L
A AR RTEY) B ok B s, RO R 25 5% B K2
SZARPIRNS | TRV 2R R s 2220 R,
R Il il 7 1) (AR 25903 BB X AR e ) i ]
AT DRk B U s B R AR, IR R A
JRUBSE PP SE TIOR8 o AR 22 A T, 0 R 3 P e
T 12 AR IS R TT o HHI, 42% i S80R  SUAE T - 9
i SR AT 12 /> H DXCH A B 1S B H ) 5k B 1
0 E AR A KU PP 25 AT R ILARGE

8 b, ABFSE L ST —F et Y QUEChERS 4%
B AR 5 - HR B BT 3% 3% (high  performance  liquid
chromatography-tandem mass spectrometry, HPLC-MS/MS)[#]
I 7 0 P v O S T B T L e 1) v, O I
TN E R F 12 A ST DR H AR sk PR R R
BRER Y- I T A AR FH ) 5 A o 8 R U S i
FRIIGE HL e 2% 2 R AR R S B KU, R e R A
AR ANGE R e TR b 5 PR SR A2 WU S

1 MR5ERZE

1.1 KSR

R ({0345, 3¢[E Thermo Fisher Scientific 23 w]); H
Rl . R (faasal, bt imsm s B BA AR, oK
B GEAbEN . NGO bral, 254 AL R A PR FD;
N-N 32 —#(primary secondary amine, PSA)(KEHH 443
RIRBLHH A R F]); 2 BERRK 91 K 4 (multi-walled carbon
nanotubes, MWCNTSs)(Fd 5 5GF KA BRAF); AR
BRARUE S (LEE 95.3%, dUARUH REFHE A R A, BEdUk
PR (ZLE 98.2%, b BN ERHE T KA BRAF); 42%
o IR TS T - P R 9 R (5% 1 AU R S TR A TR +3 7%
WE SRz, )RS AL TATBRA D).

TRAFRE TR FRI0.0200 g 5k 3 U R S T
HESh, FACIEERZE 25 mL, 2R E N 762 mg/L Y
PRUERH S FRIL 0.0250 g WEUHehRiES:, MBS ERZE
25mL, 153 &R A 982 me/L AUFRIERE &I, BUE R
e SO S U TR e AR MR B RO CIE B 45 & 25 mL,
135 100 mg/L VR A HRAME TARE W, BERAEZE 50.0, 5.0,
0.1 mg/L RIS PRE LAESE W, HTEZ0A%.

Agilent 1260 HPLC-6420 MS/MS = R0BUAH (i b
I Agilent 2A7]); TG16B BUHLOMRHUARIA AR
N E)); FA2504 HE, T K 5F-(0.0001 g) . MP2002 Hi T K
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0.01 g)( IBEFRI2E A RAF), QL-861 WWfiEfkz L
MR RAGS A PR A E]); CO22E HREALCLBHIB A BRAF])
1.2 HERERT

HAE NY/T 7882018 A A4 v A< 24 5% B i 1 ),
HIRRISAE R E 12 KPR T, HAEAAE . ERnk
d R MG (] PR AR K E LR 1,
AN 5 BRI /NX IR BENX (B0 50 m?, HEA
AR S FAE R FTE SR ) S 5, /N IXCZ IR AH R | m A
N 2% Xl G A8 TG e

42% i R T TS i - 1 HR AR VR R e MR ) R AT
Ll TG (good agricultural practice, GAP)Zf4:, BILLtiZy
FHEEROR )M 94.5 g ai/ha 16 H W B 4Bk &A= W)
WABESS 2y 2 Wk, MEZ5IRIFE 10 d, HE4E A4 4 [E) BE
(pre-harvest interval, PHI)N 7 d. 7Ef/a—IKitizi)a 7 F
10 d T 12 AR AR AR ACRPE T BERE M . ILAh, 72N
Sérr. dbat, INARMLH 4, fERJa—UOEZY A5 3. 5
14 d WA FME T WEAR A, FILUWEE R L & W 7E 1T
B PHI A5 6 H W B sR K2R fb . RS CREES DIRE
TREIEFEAFTE-20 °Co P MESHTE 313 d NSERURIN, 47E
PRI B 1 o R R 0 A
1.3 {XEHHh

%2k F: Agilent ZORBAX Eclipseplus Cjg fOitiAE
(100 mmx3.0 mm, 3.5 um); IR ZHEA)FIKB) S 0.2%
HE2-10 mmol/L RS, BREEBRAEFIT: 75% A (0~
0.6 min), 0.2 min W7+ 95% A, £4%F 0.8 min, 0.2 min 5%
BE 75% A, SGBFTIE 2.5 min; F# 0.5 mL/min; FEiR

30 °C; #FFfEHE 10 pLs

Fi A 2 RO s R AR, A SE B i E
BT, THREHIERE 350 °C; THESE 10 L/min; 1k
FRIETT 35 psi; BAGTHIE 4.0 kV., HARMENERET
Xt miz 451191, HEZLHEJE 80 V, RfH#AE 10 eV; EMEE T
Xt m/z 451127, WEZLHEE 80 V, REFERE 26 eV, WEHEK
FER TN m/z 250—169, BEZLHE 75 V, RiHHERE 8 eV; &
P TFXF m/z 250132, #EZHE 75 V, REFERE 15 eVe

14 #HRERERSL

FREL 5.00 gCOFERIZE 0.01 @)K HEFEA T 50 mL &
DB, A 10 mL 28, WHEREY 3 min,  NaCl (1 g)
1 MgSO, (4 @M AJGIRE 1 min, A 4000 r/min &[> 3 min,
B 1 mL VAR RS A 100 mg MgSO,, 30 mg PSA Fi
10 mg MWCNTs H 208, #5E 1 min 314 10000 r/min
B0 3 min, BIEWBGETT 0.22 pm JEE, HPLC-MS/MS #:1 ,
1.5 RmEER, sk RERYA

FREL 5.00 g FE 5, 4r5I%S 0.01, 0.50 #1 5.00 mg/kg
14 e BT SR A T A R AR R, KPS S
Wo #% 1.3 F1 1.4 Wbf TRTALFRAEI, TGN R K&
FEXI B 22 (relative standard deviations, RSDs)AFRAE 7 #:
P HERA B2 AR 2 5 o AR IR LASRAIR IR I K SF- Ry 72 PR
(limits of quantification, LOQs). B (limits of detection,
LODs) M5 A 3 /Y386 503 v rT A 2 H AR L & 00 A
A3 ARAG: H o TRE R B B R B 0.005.,0.010,0.050.,0.100
0.500.,1.000 F1 5.000 mg/L fr3 5 A1 551 DC A e R VAR,
FEUEA LA HRMAE R BB KT 0.99,

#1 RAMFAEBXPREFE. BE. Bk, SIE (EPRERTgERER

Table 1 Field experiment times, temperatures, precipitations, climatic conditions, crop species and soil types of 12 representative areas
TEPIRS
s WM ECEE R o) K S s taxmen — CPHAT)
/mm EIR FE2k
i) Jiti 2
JEa B 2018.05.03—2018.05.27 (21) 25 P FRERNAE PH LS BERE (6.7) 45 46
ZRUEIMN 2018.04.22—2018.05.16 (22) 67 S JE 7 A BOtH#E WL 6.8) 43 45
p==-3
ij;f 2018.06.24—2018.07.18 (21) 106 TR REPEERAMSE PH 1S #+ (8.2) 43 45
11736 2018.06.07—2018.07.01 (23) 55 KB REE R 245 it (7.3) 45 46
BEPEJESH  2018.06.12—2018.07.06 (25) 44 R Il 2 R A s #Ht (7.0) 42 44
FIZEE 2018.06.10—2018.07.01 (25) 218 DI S TR 73 Bt 19 5 Wi+ (6.8) 46 48
WmKY  2018.12.07—2018.12.31 (7) 71 BT 7 RS A P 195 Fit (5.8) 47 49
WJEEIL 2018.11.02—2018.11.26 (14) 63 W BRI mE3S W (5.5) 46 47
UM 2018.09.14—2018.10.08 (22) 35 S AT 28 RV T A HEERH WHEL (6.1) 45 46
JUUERST 2018.12.02—2019.01.01 (12) 53 VAT 28 RS A RSk a4+ (6.7) 43 45
=Y 2018.07.23—2018.08.12 (21) 138 G AT 15 S 2R RS A BE 15 14 (6.9) 45 47
FTAREEDR 2018.11.19—2018.12.10 (21) 51 A 2 R Py 23k IRELHE (7.0) 46 48

#: BBCH (biologische, bundesanstalt, bundessortenamt and chemical industry) & FE 445~ K B BER BB 4 i R 4
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1.6 HIEAIE

A5 H R A Agilent Qualitative Navigator 2K {4 %] %%
YEUEAT 08, R Microsoft Office 2010 #E47& FH Fl4%
EZyiil
1.6.1 A

SR E L RN (matrix effect, ME), 35 Ji DT it bR v
it 28 1) AR 238 (ko) 5 15 79 WC O 1 0 80 P28 (k) 3R A T LA
iH AL AR ()T ERR 2 MEPT,

k -k
ME/% = % x 100% (1)

S

1.62 JER A R4E
B3 EAL 4 B A 18 [estimated daily intake, EDI,
mg/(kg-bw) I fE R 7 (hazard quotient, HQ)PFAk M H 5 H &5

R e 2880 S 502 T A AR P Je 2 XU, il 2 3K (2)

().
epp = HR X F @
W1
HQ/% = igi x 100% 3)

FH, HR (highest residue) &R =5k B &, mg/kg; FoAH
N5 H A $, ke/d; bw, A FIAEIS 2 AP AR, kel
ST IX WS AL G P N [ ik AR X SR
PUE, DA 1A s 5 A DR 5 FH 1 14 XU 5 (chrronic risk

quotient, RQ)Z/R, Mt A @), (5)it&
NEDI = ) (STMR; x F) )

NEDI

R = BT % bw x 100% ®)
F.H, NEDI (national estimated daily intake) 2 [ F k111
H# A&, mg/(kg-bw); STMR; (supervised trials median
residue) A& H Rk A4 76 T i Fn H A A2 36 B & 80 Ve
FRART ISR B RIS P E, me/kg, BRH AN, HAbER EE
WHARAE) 1 e 255 TR SR LA TR FHE ML J 1Y) 5k B A 7T R 3L
HREESEERA . WIRIERE R, MIokR5

—— SR A SR
105 —=— B

100

\O
W
T

/%
S
T

80 1 1 1 1 1
15 20 25 30 40

PSAFi&/mg

/%

fliFE ¥ (% STMR {H B, i AH R A9 d5c K 5% B8 B &
(maximum residue limit, MRLY{E 55 &L NEDI; F; &=—BA
FEXT IS0 0T 20, ke/d; bw AR E— I AREAE, #
63 kg it

XoF T4k 24 1 e 3 I A XU DAL, R T 2k XU B
(acute risk quotient, RQ,, %)F/i, HIAR(6). (7)itHE >

[ESTI = HR x LP x v (6)
bw
IESTI

RQ, = —— —F—— @)

ARID x 100%
A, IESTI (international estimated short term intake) 2 [EFfh
TR AR, mg/(kg'bw); v 2B FEF(—MEA 3), LP
(highest large portion provided) 2 /it B H W 114 24, g/d™),
#F HQ 1 RQ {H/NTF 100%, #/mxt AR H/NN,
S 2 327 185 B XU, AS e 32

2 HR55%

2.1 ABEF

AR 2R FH 3 HIC TR 2 B 2 B3k R it v A 24 5
H bRk A 035 5 (14 A Tl e it 2 3 550 590 P A A8 22 5
HO T 08 AR (R S A LR A R), AR R TR
[l I RN PSA Fl MWCNTs) LR 2. 25 5 1
FT7R . PSA FIE A 15 8478 30 mg B, 5 00R S0 5034 g i [ml
WM 86% G E 98%, e HUIE Y IR M 86%1E 2 92%,
B2 PSA WAk SR, BRI L &9 A9 [ e 51 R [
2 96%F1 90%. 4 1 mL $REUE A 5 F1 10 mg MWCNTs i
TR ALhst, Al U T A TG R HUE A EDSCR AR 94%~103%
Z I, 24 MWCNTs IS4k 2 s, it ib a9 mies
Sl IR 87%F1 88%, FH MWCNTs 5 Hirfb AWz
(B FFAE—E PR R M ER . 15 5 mg MWCNTSs AS 2 LAY
JEEBRE R Bk, BB E ) 30 mg PSA #l 10 mg
MWCNT, HFMILEY RSDs B/NT4T 8.7%, 455%
44 NY/T 788—2018 B3k .

—— HRUOREE R
110 = l%i’.}ﬁf
105
100
95 |
90 |
85 |-
80 1 1 1 1
5 10 15 20
MWCNTsH &/mg

K1 AEFHREA PSA Il MWCNTs Zb BT IR [ 5 0 (n=3)
Fig.l Effects of different amounts of PSA and MWCNTs on spiked recoveries (n=3)
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22 FHEFWIE

FEJT R 2F B UE R, S 2 B 3R SR AE D vk Y
JERVRE B . IR . MG ROR ME S5 IL3 2. sk
TR T R AE T R BRI 94%~104% 22 [H],
RSDs /NT4F 11.2%; W B AL T (09 7 35 e S 7
80%~101%= ], RSDs /NFEF 9.1%. Z5iRFFHE NY/T
788—2018 LR Al b &4 1) LOQs ¥4 0.01 mg/kg, 1
JEAEME L (S/N)=10 IZE3R, LODs 434k 3.0x107 Al
4.8x107 ng., SEREW, ZHLNMERE . KBHEEMR

=2

WEYFAKGW R, @ EE 2, F
0.005~5.000 mg/L RN, FEAS IR p A %
FRIPRERT 2R, PO & WA ZRPEM O REY R T 0.99,
ME BUEE£20% . -50%%-21% M +21%ZE+50% ., K T-51%
Kt F+51%5 SR R 55 . rh RS S R AW PO 5 1.5
O kiR ME, 45 IR 3R W wE e y 5 R BT AN N
(-73.16%), 1= 5 i F 2 g A 45 2K AN (-34.01%)
AR A 5% Hp A 35 5 DG e A/ o A 2 32 X K v 7

FURR AL ) ) o S R AT 5 i

PR S E H o B2 M S A RO (n=5)

Table 2 Linear relationships and matrix effects of the 2 kinds of insecticides in cabbage (n=5)

E&W He i By AHRZREU(r) FHE U %
- Hig Y=16095X+98.667 1.0000
er sk 4 LA T -34.01
AR I Y=24240X+253.26 0.9999
- g Y=34450X-241.45 1.0000
WE ot i -73.16
i I Y=124276X+21969 0.9925
N PRERETE]: 2.05
9 ’f%@ﬂrj‘lﬁj 1.16 6.00 [[l%ﬁ]‘ﬂ:{ 111
N WETERR: 122 ~ &
S g K S 575 PR ARG B
i% ; X 550
6 Eh 5.25
= & 5.00
F 5 2 475
4.50
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0.1 020304 05060708091.0111213 1.4 16 1.7 1.8 1.9 2.0 2.1 22 23 2.4 2.5 2.6 2.7 2.8 2.9
PR B B[R] /min 0.01 mg/kg {5 8 i8] /min
B B i1 -
R 1.16 o REE: 205
_ 1751 EAL: 6944 —~ UEETETAR: 4632 N §
S 150 mEduEy S Sr =€ Kokl
% L1251 X ‘31 B
a 1.00 - @ 3r
= 075 S 2k
H os0l g 1k
= 023 B 0 L 1 L 1 1 L 1 L 1 1 L 1 L L
0:1 0:ﬁ3 0:4 0:5‘03 0:7 0:8 0:9‘150 1:1 1:2 1:3 1:4 1617181920212223242526272829
R B3 Bt Al /min 0.5 mg/kg {584 B} A /min
e {REIIL 1.16 R RAbl: 2.0
S ool med WETER: 67257 s 4 (S R
X - X 3 (—
= 1.00 [ <
g 0.75 |- E oL
=050 g 1}
=025 = o
0.1 0.2 03 0.4 0.50.60.7 08 09 1.0 1.1 1.2 1.3 1.4 1.6 1.7 1.8 1.9.2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9
£ B 5} ] /min 5 mg/kg {4 B4 5} 8] /min

2 HErEEYITE 0.01, 0.50 Fl 5.00 mg/kg AN 1) €% K
Fig.2 Chromatograms of the target compounds at0.01, 0.5 and 5 mg/kg spiked levels

2.3 AEFRHFEFREANGKEKE

SR FH B 1 o B 0 DR AE AR 5 A3 A 2o R e AR AR T
MIEE R o o A AU T BR T B RN FE 99%~109%
Z 1], WE U473 ECRAE 83%~94% 2 8], RSDs ¥4/
FETF 12.7%, SRBFFE NY/T 788—2018 xRk, ¥ L
I o 00 R W AR B R R B H B A R

[ E=R

PRI BRI AOFR B o, 45003 3 iR . WA BArak 24
FEHEFERY PHI A5 A6 85 FAsR B, fEdbat . 28k,
INZR NS FE 25 )5 3 d SRAERES:, H 35 s sl &0
EE R A BB/ T2T 0.0073 mg/kg, ME A R SR BN
T4 F 0.024 mg/kg. RILIFEIA 5 d B, X 4 HiT g
RS R AORE TS ER ) SRR S T 0.110 mg/kg, BE
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B &R AET 0.032 mgkg. 1ERICAIEE N 7~
14 d i, 7 4 Hb SR AR 14 A B & P sk D RR R ORI Bk R UK
BT LOQ. 45 R, i35 1 )ik 9 Fh A 24 76 4
TEM PHI B R, AR K T2 TR &
X b D AR A, T #E P BBCH TE 43~46 Z (1], It
BF T 3 1) P 40 OB BT UK /N1 30%~60% . Fifi
T ARKSR P ARBRE M, £ —ERE -,
H AR AR 24 114 55 B3 7K Y- 2 i 2 R A ] o 307 1 52 g 32 1 e
B A o 25 52 5 SCRR RS B0 45 R — 5K, Mkl R
3415 LA 60 F1 120 g a.i./ha BIFHE H Tl 71, B046 5%
4 0.070 i1 0.13 mg/kg, 7E PHI A 5 1 7 d B SR A
ESHTR IR KT S/ T 0.01 mg/kg!'? g i iz LU 4%
O 1125 g adi/ha it T RAER, FEIEHITE 9.9~13.86 d
Z I8, ¥£PHI K 14 d i, WE U 0 5% B KPR e s

HAE M MRL {552,
AR E R AGBE FIE A TR [ 1 4F 12 Sk

%3

SEELFRI, FEMEFENY PHI SRAEMRE S P sl S U A8 R 1 i
LEREE/NTET 044 mgkg, WEH PRI RATRER/N T4
F0.32 mgkg, TERFERIFEIAS 10 d B, SRR TSR
WE AR BRI 3 /NFAEF 0.17 F110.29 me/ke.
TR A R PR R AR R A — 2 5. RS
1 AL, FEREAREGINE, TV . RS AL A SIRAE AR
FH A, PTRES T AR 2 H W B AR ]
1EX 3 NS, IR R K R AR R R, PTRE S SO
PR RS R TR A TR FNE U1 5% B KOTHIE T LOQs. #EDY)1]
SRAEFERRIN, FEK D, BOAT RE S H A Hh ok B R 1
RIS eAh, REGHIAR A BRI RIS S 22 DF ) HLp
it AT R Y R DA T i R R A T A e e
I MRLAEIIRE 7 0.5 mg/kg 7E GAP £5F Rt iR G, &
HEFZIY PHI (7 d)RAEM T RERE S X A 24 14 5 KBk B o
¥R GB 2763—2021 { B i e E bl B i PR 2
FIREAFRE ) H#LE R MRL {H(0.5 mg/kg).

TRIRHHEHHEYSH AR SRHEEMEREREKT

Table 3 Residue levels of beta-cyfluthrin and clothianidin on different sampling times in cabbage

U GRS T TR (mg/kg) e HU %/ (mg/kg)
5 SR ] 1/ -
1 2 i 1 2 S
3 <0.01 <0.01 <0.01 0.014 0.013 0.013
5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
st B 7 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
14 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
. N 7 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
=
10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
; 7 0.077 0.096 0.087 0.041 0.052 0.047
R
10 0.017 0.015 0.016 <0.01 <0.01 <0.01
3 0.056 0.073 0.064 0.024 0.023 0.024
5 0.11 0.11 0.11 0.032 0.031 0.031
LRTE N 7 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
14 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
N 7 0.077 0.096 0.087 0.041 0.052 0.047
[ 75 )k PH
10 0.017 0.015 0.016 <0.01 <0.01 <0.01
3 <0.01 <0.01 <0.01 0.016 0.013 0.015
o 5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
e
NP 7 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
12 52
10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
14 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
. L 7 0.18 0.064 0.12 0.037 0.019 0.037
K
10 <0.01 <0.01 <0.01 0.010 0.010 0.010
S 1 7 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
I
10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
7 0.21 0.39 0.30 0.21 0.32 0.27
AL
10 0.17 0.14 0.16 0.28 0.29 0.28
7 0.33 0.44 0.39 <0.01 <0.01 <0.01
SV T
10 0.25 0.34 0.30 0.032 0.029 0.030
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= 3(8)
- T — R SRR (mg/kg) I i /(mg/kg)
1 2 T 1 2 T3
3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
IIZR3ERH 7 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
14 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
[, 7 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

r4 R B R A S B A g NEDL B F R (2 9015 B2 A 1 1
L STMR {1, 5454 OB £ st 7 K IR C AR

AR A i 60 R et gnse, PO SR S 6 PR X HEGR G, 42%
A LRS5O fe B A KU K e gy PRI W M A AEHETE 19 GAP P T
PP RO T AR A A DL, )9 STMR 5% 001 me/kg. FRIREFHIS, it
W% 4R, T A A R R e EDL fr g T RIS STMR, (A A T E 5 37 ) MRL A
SR RIE 2.53%107*~7.19%10 mg/(kg bw)Hl 0.63%~1.80%2 VT3 NEDL, M MARIRMAR T MRL \HEY, Sk
LA VA ARER) HQIBAGT 100%, FLBZHietsge, L0 oL FIUE: Bk B 20 =
e AR BT FE S, 25 L H i sm agy FOFE AL PSSR, 70— AR MR UG

O A PO 5 B £ R PRI LAY NEDL 535 51 B ADL A9 16.9%H15.5%, 2
1.6 WEHA, Wit RQ LA TR VAR GAP P T R 0 — A 8t

R U 28 G0 KB A K. it iigs PR KRB R A SURAEE SH1S -

R4 AMRREFREAEHEBAPSHASSWEMERENEHITEERAENRERS
Table 4 Estimated daily intakes and hazard quotients of beta-cyfluthrin and clothianidin in cabbage consumption for 4
representative age groups

A iy B /year g Wt R/ (kg mg/(kg * bw A
&Y AR B/ A/ H W PR/ (kg/d) EDI/[mg/(kg * bw)] HQ/%
2~10 12.3~22.9 0.0201~0.0343 6.59x107%~7.19x10* 1.65~1.80
11~17 34.0~46.9 0.0381~0.0440 4.13x10*~4.93x107* 1.03~1.23
[Z€ kR

" 18~59 52.1~64.9 0.0448~0.0515 3.49x1074~3.78x107* 0.87~0.95
=60 51.0~61.5 0.0380~0.0472 3.28x107%~3.38x10* 0.82~0.84
2~10 12.3~22.9 0.0201~0.0343 5.09x107*~5.56x10* 1.27~1.39
_— 11~17 34.0~46.9 0.0381~0.0440 3.19x10*~3.81x107* 0.80~0.95
18~59 52.1~64.9 0.0448~0.0515 2.70x10*~2.92x107* 0.67~0.73
=60 51.0~61.5 0.0380~0.0472 2.53x1074~2.61x10* 0.63~0.65

x5 EURASHERMERBARETG

Table 5 Long-term dietary intake risk assessment of beta-cyfluthrin

(LS i & i /kg 2% [/ (mg/kg) FR 3t ke T NEDI/mg HQ/%
[psEENiET 0.1385 0.5 | 0.06925
HAbs2 0.0233 2 H A4 0.0466
REHEFK 0.0915 3 rh 0.2745
HROBE 0.1837 0.01 STMR 0.001837
KR 0.0457 0.5 [ 0.02285
F 1 0.0327 0.05 [ 0.001635
Hotverw® 0.5132
Hit 1.0286 0.416672 16.9

T HAb ey S BOR R RS EE A AE P R B R SR, TR
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Table 6 Long-term dietary intake risk assessment of clothianidin

TYFE i £ kg S % R/ (mg/kg) BEL izt ke U NEDI/mg AU RS /%
K R FL A i 0.2399 0.5 G| 0.11995
17 B L i 0.1385 0.02 ] 0.00277
HoAh 2 0.0233 0.02 i 0.000466
b2 S 0.0495 0.2 L] 0.0099
W E B 0.0915 2 b 0.183
kBB 0.1837 0.01 STMR 0.001837
KR 0.0457 0.5 o 0.02285
LK/l 0.0327 0.02 i 0.000654
WL TER 0.0044 0.05 G| 0.00022
Fih 0.0090 0.05 i [ 0.00045
Hite 0.2104
a1t 1.0286 0.342097 5.5

AT FE IR PR T AT WS R RO SR A T A
i 1 0 e £ DR o AR T A T AR 2 O Bl FREL
AR H R 8 S 84090k 255.54 Fi1 400.92 g/d*),
DR SAy W P g o e TR A, DR O B AR
K AR @75 ILEMB AR E S SN 16 F
63 kgo T H = 20 SR T4 R e Uk HR 435010 0.44
H10.34 mg/kg (PHI, 7 d)o PRt i 20 360 5207746 1 R U X
TILE R IESTI 43519 0.021 1 0.016 mg/(kg-bw), ¥ Tk
NSy 51K 0.0084 1 0.0065 mg/(kg-bw), BiFh k& H%tTIL
A AN RQ, TE 1.1%~52.7%22 (8], YA 100%, 45
JHH, JLE MRS F T 55 rh s O S 5 1 R e ol
Jii 15 | ) o U £ BE IR S 7T A2 1)

3 5Tt

AN T —Fife g . RHAY QUECHERS %54
HPLC-MS/MS  J7 ik H 4 s a5 sl S S 44 T A e (1)
BRI TR SCR | HERREE | R R % Y
15 2 NY/T 788—2018 X TA 2458 B A Bk . FI %
PxF A E 12 AR X A AR T e, AR
FEMEAENY PHI (7 ) RAR A T AR St b e OR SU U4 B A
W R R ) e 2R B i IR TR EAUE AT MRL (0.5 mg/kg)
LR 2R SR A9 T AE UK A9 HQ \RQ, AT RQ, BT 100%.
PRI, FREHEFER) GAP S5 AE Tk Pt F 42% i AU R
BTG E RN, T HERER PHI SREEMIFESL b, X7
T 2% HL 7 0 % B AR AS 2k e S TR) A BB 1 T 2 3 1
e AU . A58 PATRA 25125 WANG 2371 LIN
ZEBURG LML, FH o) 0 T 55 B 3 6 17 7 A% 44 R 3 2 1
GAP {5 BT, Bj1L7E PHI ISR AIRE S vh A 255% B K -
Xt T T T U B AU o Ay o MR DA I £ AU
AHFFEH H RTEER BRI 7E TR 12 ANH R 37 KR T,

JTA FH )R B AR M . ARSI AR B KO | BB AR AR
B PTG 45 SR A 7 9 MRL {8, AT AR A% IR 7E H g v
f9 PHI 2 7 o ASBIFFE 45 ST Sy o 88 S 5 3 g e t i /e
W P A 22 Al PR AR 22 A0 2 WL B S
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