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W E: BaY 4k K o R Bk (cyazofamid) & HAC B 4 4- G -5-(4- H 2K 3E)-1H- K mk -2- Fi§
(4-chloro-5-(4-tolyl)-1h-imidazole-2-carbonitrile, CCIM) ) QuEChERS- # # & % - & B¢ 5 3% (liquid
chromatography-tandem mass spectrometry, LC-MS/MS) 3 772, FH45-& 5 I HH (158 B8 T4 ff sh A5 5256, X AE
AR TN . 3% RS 1% RN CHEE ARG RS, LC-MS/MS HEF A, 38 i 56 5 D i
PRV MR i B E IRV WG, TR EEPK . WLATZR 6 HhF T T 100 g/L SRR TR E
T ) F B8 B 0 R S0, AR SRR P e ST v F T R s A8, R JIK e SR URR W T B ™ A 1 i B A KU, 2 4
TP, S5R BURPETE 0.005~1.0 mg/L, CCIM 7E 0.001~1.0 mg/L JR Ik 5 B N LR R R IF, MHXEERE
HIA/NTF 0.9987; J5 45 HBR A 0.364~0.654 ng/kg, 73k 5E BRI INAY R AR E 0.010 mg/kg; 7E 0.01.0.10,
0.50 mg/kg 3 MREET, FHNAPEFME K CCIM M IR 80.0% ~ 100.0%, AHXIHRIEIMZE N 0.05% ~ 12.1%.
TRREMTE T N I AT & — RN B 1= 5 R, R 3.0~ 4.9 d, J& 5 M2y ff1H 100 /L M
TR, M2 105-157.5 g a.i/hm’, SrHIEZY 2.3 Wk, R AU R R A Ak B RLIR R (E O 6.54 mg/kg; T
ERARBIEAG S5 R R FURMER XS HER A B A HERA SR 1.0%, 858 768 AR KB RHZ IR
F0 e Bt P ORI T B 3 T IR 0 BR RUB AR AT, Yo T 2 (R BR R 22 42 1
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MS/MS) method for the determination of cyazofamid and its metabolite 4-chloro-5-(4-tolyl) -1H-imidazole-
2-carbonitrile (CCIM), and to evaluate the risk of dietary intake based on the field residue digestion dynamic
experiment of balsam pear. Methods Balsam pear samples were extracted with acetonitrile solution containing 1%
acetic acid, detected by LC-MS/MS, and quantified by matrix matching standard solution external standard method.
Field experiments were conducted in Heilongjiang, Hebei, Henan, Chongqing, Zhejiang and Guangdong provinces to
study the degradation dynamics of fenoxazole in balsam pear, and to evaluate the potential dietary intake risk and
safety of fenoxazole in balsam pear. Results The linear range of fenoxazole was 0.005-1.0 mg/L, CCIM was
0.001-1.0 mg/L, the correlation coefficients was greater than 0.9987, the limit of detection was 0.364-0.654 pg/kg,
the limit of quantitation was 0.010 mg/kg. The recoveries of fenoxazole and CCIM in balsam pear were
80.0%—-100.0% and the relative standard deviations were 0.05%-12.1% at 3 concentration levels of 0.01, 0.10 and
0.50 mg/kg. The degradation of fenoxazole in balsam pear accorded with the first-order reaction kinetic equation, and
the half-life was 3.0-4.9 d, which was a kind of easily degradable pesticide. The maximum final residue of
fenoxazole in balsam pear was 6.54 mg/kg when 100 g/L fenoxazole suspending agent was applied at the dosage of
105-157.5 g a.i./hm? respectively for 2 and 3 times. The results of dietary intake risk assessment showed that the risk
probability of fenoxazole was 1.0% of the total daily intake per person. Conclusion The reasonable use of
fenoxazole at the recommended dose during the growth of balsam pear has very low dietary health risk and is safe for
consumers.

KEY WORDS: cyazofamid; 4-chloro-5-(4-tolyl)-1H-imidazole-2-carbonitrile; metabolite; balsam pear; residues;
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HHmRAESEGPRY. Har, RELRAZE. Fil.
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FRMRTEBR SERNEY) EAE TG 2l o i, 43Pk 4-54 (%[5 Heidolph /2 ]); TDL-40B &5 i 5.0 HL( i 2 2R} 2%
-5-(4- HOZR 3 )-1H- BK g -2- i (4-chloro-5-(4-toly {3088 7); Milli Q #B4liZk Z%:(2 [ Millipore 23 7).
1)-1H-imidazole-2-carbonitrile, CCIM) . 4- & -5-(4- I % 2 . FRE(E i, RN H]); F R (A AL,
HE)-1H-IRme-2-FH M | 4-5-5-(4- FH K )- TH-BR I -2- 3R IR KPR w]); Crg A1 2Lk F(graphitized carbon black,
LAY, 1 CCIM AR Ay UM AE R4 R P ) 322 GCB) . Florisil #{L7]. N-Fi%Z —(primary secondary
Pl =, BEEFIRTRAEI S B FINTSRARL amine, pSAVSH AL LHEMA ), SALHY, KRR
PRI, PTG, T MAESERA ) JE T 66 ATHLIE IR RS
AT MDA £ i 22 S GO HGEHE S, TOREAGL g g0 UM (1000 me/L) . CCIM Al (405 =
SRR TS, XPRZ IR o o on e e KSR M T RS BRI )
Jetl . HATA X F AR, DL K5 N
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chromatography-tandem mass spectrometry, LC-MS/MS)%} BEMTT IRAR S, KT WA TR AR
Wi e v Ay T - S R R A CCIM () BASENTIE T IR CRAED AR 25k B s ) U
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(A2 B0 5% 8 TR I bR M LA ) U2 1L 100 g/L
TR TR R A 2, A A K B AR — 21k
/NI SRt 2h . RS AN IX . AL P | SRR AL
P DX S A LR X
22.1 HBIHESEE

VL1 R 2] 22 R BURE 7 R3304 T o B 2N ) R AR
SETH . B VLE WRIRIET . MBI I HFEmE 1575 ¢g
ai/hm® (HEFEFIRAY 1.5 i) Sl K — R bMEmE 5 4b B, FZK &
9 50 L/hm?, /NX AR 50 m%, 3 Wl ALFE, 4b B A
PR PREIX, SHiE K AR IR, A Fitizh)s 2h K1,
3.5, 7. 10, 14, 21 d REEIRFEM
222 RARBIER

S VAR B R R ) A SR X SRS b S O BRI
MERIETT . WAL e M. EgAF S . HRTAT . WL
BTN ARG RZEN . RN 105 g ai/hm’, &5
HOR 157.5 gai/hm?®, A3REZS 2. 3K, MEZhAIFEE 7 d.
FEAMEBEER 3 K, FEA/NXIEF 50 m?, 555 K S P
W, AhRE AR . BT 2 h &S L7 L 10d2R

LS
2.3 HRETLE

e IRE G ST 5, BRI

FREL 10.00 g ¥E5h, AIA 10.00 mL BR1k 25 (2 1R: 2
5=1:99, V/V), RHESEE 5 min, MIA 1.00 g &AL . 4.00 g
ToOKBLREE, WRJE 2 min, 3800 r/min B5.[> 5 min, B 2 mL
VW 0.22 pm A HLERE, I,
24 UHBEH

{44 £ : Shim-pack XR-ODSIII C;z 1 (2.0 mmx
150 mm, 1.6 pm); F:i: 40 °C; FRahtH: 0.1% F BR/KIER A:
ZJE B; VEBLEERE: 0~ 0.5 min, 20%B; 0.5 ~ 4 min,
20%~95%B; 4 ~ 6 min, 95%B; 6.1 ~ 8.0 min, 20%B; i H#:
0.4 mL /min;#FEfE: 5 plo SR ESTIIE &+ 2 S Wl
(multiple reaction monitoring, MRM)#iM . 54k i % :3
L/min; A0V, PR 10 L/ming B FIREEOT . B
F . AR EE 43 A 300, 250 F1 400 °C. SURGME R AL
Y CCIM S SHULE 1.

F1 HEMEK CCIM RiESH
Table 1 The MS parameters of cyazofamid and CCIM

HFR R E/min - EWEE TR ERE TR WEREBNEs QuV RiEAERE/EV Q3/V

218.1/183.2 100 -20 -25 -15

CCM 3.64 218.1/139.2 218.1/183.2 100 -20 -22 -20

) 325.0/108.1 100 -22 -14 -21
A (cyazofamid) 3.98 325.0/108.1

325.1/261.1 100 -22 -11 -10

2.5 BERNEITFME

TR R A TTA R T R IR £ 4 AT ™ 2 e 24 5% B
Xk A A T s 0 XU 1A T ) PP L) A 5T PR
FEMEA CCIM AE v N IR £ XU 1P AL, 2R TS (arinh
e 2% B RS VAL 48RS ) A b TP AR 2 i R gk B R A o
FEFEEE ) P T BIEEEA, MERMGHESHEAR
(national estimated daily intake, NEDI), 5%} H # A & &
(acceptable daily intake, ADIxbw)#E4T Hex, 1158 XU
(risk quotient, RQ)!"*,

MR F A% 24 5% B4 B I 41 (Joint Meeting on Pesticide
Residues, JMPR)(2015)750 75 W (14 JRURS: Al 5% B8 s LB,
s 1 A 28R BR (B VR O SRR M =GR M g S
+1.49xCCIM SR, F5URG M IR £ 45 A KU BE 3 phi T
/N R

NEDI=(X(STMRxF,))/bw )
RQ=(NEDI/ADI)x100% @)

A (1) F(@2)H, NEDL 4R 25 (9 W K Ak i1 5 H 8 A&,
mg/kg bw; STMR;: K2R —& & P A ITE5R /S0 56
{H, mg/kg!'®; Fir —ABEHE—aE AR, kg bw: A

HHAE, kg; ADL: H RIFEA R, mg/kg bw, R E
PR 2 I RFR I BRI GB 2763-2019 (& A4 4 F 5bn e
£t PR 2 IR Rk B B ) U e IR 1 SRR 1 ADIL g
0.2 mg/kg bw, RQ: 4241 XU 4%

RQ ZTFAN b 2% 2 2k NI B 7™ A A 5 5 Wi ) Vs
JRURG 1 e HERTHE 32 A2 18 . 24 RQ<100% i, Ze7m UK J2& Al
PIHESZ I, BOE BN, KB/, 2 RQ>100%I, FIRAF
FEXT NI G S R, B(E AR, U720,

3 HRESR

3.0 ZMHIE HXEREH RERSEE TR

FH# R4S (2 R s R L] 0,005, 0.010., 0.050,
0.100, 0.500. 1.0 mg/L J5i & ¥ BE (% 56 5 bn VA T K
CCIM i 0.001, 0.005, 0.010, 0.050, 0.100, 0.500.,
1.0 mg/L 5 e A LR AR RIS T . LA B AR o v 3
BEABFR(X), S Tt B % 0 1k A A B () 3 5 45 281 50 A
M CCIM L ME 2. Z5REW(ER 2), TAEMEFT CCIM 435
1E 0.005~1.0 mg/L. 0.001~1.0 mg/L 35 Fil N8 11 % & BT,



6540 B dn 2 4 R R I A 4R

81

AR RELK T 0.9987, LU 3 F5{5 M L (SIN=3)iH5 ik iy A
H FR(limit of detection, LOD)# 0.364~0.654 pg/kg, LA
WINHEE 0.010 mg/kg K5k w R (limit of quantitation,
LOQ). ik RAHEE R i Je A 2 5% R AG I py R Y

F2 EEM. CCIM EHNFMRESTE. BHXREMEHIR
Table 2 Standard regression equations, correlation coefficients
(r*) and LODs of cyazofamid and CCIM in balsam pear

ST Lt I PSS Gl
H(ng/kg)
7 2
AU Jé Y =481584X-3064 0.9987 0.654
(cyazofamid)
CCIM Y=2583984X -7742 0.9991 0.364

3.2 EWRERSHEEE

FHZs A R R 43 A8 0.01, 0.10, 0.50 mg/kg 3
AU PR AR CCIM AN A2 Jr 8k 1) TE A0 3 RIOKS 28
SR NE 3. SETILEPRHER R IEG, SRS R
R A 2K 80.0% ~ 94.4%, AH X bR E I 2 (relative
standard deviation, RSD)} 0.9% ~ 12.1%; CCIM A [E[)ir
A 94.2% ~ 100.0%, RSD & 0.05% ~ 3.8%. 250 i% N
PR R R I R RO B, W I R s 2 AR
W CCIM 5k B 4y pr sk U

Fz3 EEM., CCIM BT R R IR ERE (n=5)
Table 3 Recoveries and RSDs of cyazofamid and CCIM
obtained from balsam pear (n=5)

by IRz dE I
VSR N IR X R /%
/(mg/kg)
0.010 0.0 12.1
7 2
f‘*ﬁ'? 0.10 91.5 0.9
(cyazofamid)
0.50 94.4 9.2
0.010 100.0 0.05
CCIM 0.10 99.7 3.8
0.50 94.2 1.4

3.3 ERMAEENSHERES

TR AE IR 4 7 Sh SR A — B N sh 1207
L, ML AT 1.39 mg/kg, KM 4.9 d;
THRBIFERTIRE R 1.46 mg/ke, ERW 3.0 d; M5
10 d, PIHLTEARRITE 91%LL F(E 1) WNEERFATLIE H,
2 I IS AR TR A 25 D, A T AR A s T B R
&, RES MM | TR ORGSR (AR IR N R A —
ERF, AN L0, 5HAER NP

JIAEIED, e R e e A rh 2 e 900, FLARUAE e
GRS 2

1.60 AT ¥=0.832e 014X
7=0.85 A BT

1.40

1o 4K Y=1.509¢923% mR
5 2 7=0.896
< 1.00
£ 080
i
BE  0.60
® 0.40

0.20

0.00

0 5 10 15 20 25
i) g Est1R] /d

B AR R B SR B

Fig.1 Fate of cyazofamid in balsam pear

34 BEMEEAHY CCIM EHNHHRLRK

FARFI (105 g ai/hm)FEFHE(157.5 g a.i/hm?)
SAIEZS 2. 3R, MR 7d. i 2h, 5d. 7d.
10d J5 28 ey, rdb, eg . EER . WL R 6 HigE R
T it R T ) A 24 4% B R e KK 6.54 mg/kg, CCIM iR
LR BE/NT 0.01 mg/kg, UM AR &5 B e KA
K 6.54 mg/kg, 7dEREAPEN 0.16 mg/kgo

35 HNFEREUEERHEY CCIM HEREBA
XUBE:

FURE M E N Rt RS X A SR TE I R AR
it RQ EMEATREAE, SR FH U e i ) e 2 5k B it
7. HEERMIREE . A AL R R
H(maximum residue limit, MRLs){H%:{5 & W.3% 4, MRLs
LA RERRE Ry DSk A A U7, SR 5 2 [ b £ vk
7% h143(Codex Alimentarius Commission, CAC)! | 35 2|
WAFNE i PR R, e E S H AP, I H
)2 PR ST XUy e AR SR, Fr CAC SRl e S Fa e
) MRLs {H o

EURME S HACIH CCIM 1) R 45 AU BF-A &85 2R
W 5. 553, R K AR CCIM B AU A
HNFGANGFHBEARER 1.0%, 8T 100%. 30X A
100 g/L UFE M 2k 0 ) 4% BRHEAE 0 | A0 o R Bt ], A
TN R B 00 5% 5 AR IS R AU RIS o R,
e BECHE A 0] S5t P b e 24 % A AR 2 22 4 1Y o
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Table 4 The MRLs of cyazofamid registered by different countries and organizations
MRLs/(mg/kg)
HiclEY JegvIEES
LAIE CAC [ W Y. i ] EES
UNEE S wEHER 2.0 2.0
i HEHR 0.5 0.6 2.0
#JR e 0.5 0.1(FHF EH ) 0.5 0.7
K EEN e 2 0. 1(H P 2885 3%)
e Ak 0.02 0.01 0.1 0.01 0.05
Gk P &S 1 1.5 2.0 0.9 10.0
FHH KR 0.02 0.01
)N KR 0.5 1.0 0.05
Ve T RIZHR A T8 NEDI .
®5 BREMMEREBARNKRITMHER
Table 5 The dietary intake risk probability of cyazofamid
HidlEY f=XULES Ji & it /kg S Rk B2t SR I NEDI/mg HATHEAR/MmMg KSR/ %
s =S 0.0495 0.02 | 0.00099
i HEHENR 0.0915 0.5 i ] 0.04575
K AR 0.1837 0.20 Bk BR T 0.03674
k] KR 0.0457 1 | 0.0457
Gt 0.1292 12.60 1.0
pesticide/cyazofamid_fullreport.
4 % it

ARG AE R C A BF S R FERE B, o4k T3 R
TR K HAR Y CCIM 9 QuEChERS-#8 = 30R AR €233
FRIDR T A Jy i, [l AE SRR YT, WA, YR . EERR.
WA 2R 6 A i H R) SE 0 R W1, TR AR IR &) Ak
2y, W 3.0~4.9 d, FTA AR EE S B A s 4G
TRARGEY 38 e K DA 4 ARG PPAT 25 SR s, e IR A
FEFR AT AR 7= i v it P R e X 91 B 3 0 fee e
RS ARA, X 2 e e 4 .
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