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Abstract Objective: To establish a UPLC — MS/MS method for the simultaneous determination of 47 pesticide
residues in Sucrose. Methods: The residues in the sample were extracted by acidic acetonitrile, concentrated by
blow dry with nitrogen gas and then analyzed by using LC — MS/MS with multiple reaction monitoring( MRM ) .
Blank matrix standard curve with internal standard method was used to determine the residue contents.
Results: Each substance to be tested had good linearity relationship within certain concentration (r >0.995).

The limits of quantification (LOQ) were 0. 01 —=2.00 wg * kg~'. The recoveries of 47 pesticide residues at three
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levels of 10, 25 and 50 pg - kg ™' were from 71.0% to 106. 0% with the RSD of 0. 90% - 8. 5% in sucrose. 2

batches in 15 batches of sucrose samples were detected thiamethoxam and thiamethoxam, while the rest were not

detected. Conclusion; The method is simple, rapid and characterized with acceptable sensitivity and accuracy to

meet the requirements of the determination of analysis, and this developed procedure is suitable for the determina-

tion of pesticide residues in Sucrose, can be used for quality control of sucrose.

Keywords: sucrose; pesticide residues; liquid chromatography — mass spectrometry; multi reaction monitoring

mode (MRM) ; matrix effect; internal standard method
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mL ™ SRS R ST BB A RO TR T i
PSR R

TELIRE R ARAT PR R MR 50 pg - mL™
2 AEEER
2.1 Ip#rseft

157 GIST — AQ UPLC C o ff %4 (150 mm x 2. 1
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A—T70%A;15.2 ~18 min,70%A) , i # 0. 35 mL -
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Tab.1 Retention time and MS parameters of 47 pesticides
A= Az i/ GIEEN==R i/ ER
( io. ) (pesticide) min ( precuerr :on) m/z ( pr(z:uct ion) m/z ey cE B
1 2. ¥}t (acetochlor) 10.777 270. 10 148. 20 -13.0 -19.0 -16.0
270. 10 133.20 -14.0 -33.0 -14.0
2 FH 1% ( alachlor) 12. 637 270. 20 238.15 -13.0 -9.0 -12.0
270. 20 162.25 -13.0 -20.0 -18.0
3 %5 K ¥t (ametryn) 9.431 228.20 186. 10 -11.0 -18.0 -20.0
228.20 96. 20 -11.0 -24.0 -11.0
4 B[ 447 1t ( atrazine ) 8.318 216. 30 174.20 -11.0 -17.0 -19.0
216.30 104. 10 -11.0 -27.0 -12.0
5 iR 38 2o (atrazine — d5) 8.261 221.15 179. 20 -11.0 -18.0 -19.0
221.15 101. 20 -11.0 -25.0 -11.0
6 {445 (azinphos — methyl ) 9.229 318.20 132.20 -12.0 -12.0 -14.0
318.20 160. 20 -12.0 -6.0 -19.0
7 T (butachlor) 12.619 312.20 238.20 -15.0 -12.0 -27.0
312.20 162. 20 -16.0 -21.0 -18.0
8 Bk (cadusafos) 12. 038 271.10 159. 10 -13.0 -13.0 -17.0
271.10 97.10 -14.0 -36.0 -11.0
9 £ 7 (carbendazim) 3.947 192. 10 160. 10 -10.0 -18.0 -17.0
192. 10 132.20 -10.0 -29.0 -17.0
10 T B carbofuran ) 6.610 222.30 123.20 -11.0 -19.0 -14.0
222.30 165. 20 -11.0 -12.0 -18.0
11 S U2 e ( chlorantraniliprole ) 9. 000 484. 00 453. 00 -14.0 -16.0 -24.0
484. 00 286. 00 -14.0 -13.0 -15.0
12 I P ( clomazone ) 9.083 240. 10 125.10 -12.0 -19.0 -14.0
240. 10 99. 00 -12.0 -45.0 -11.0
13 WE th Jii ( clothianidin) 3.633 250. 20 169. 10 -12.0 -13.0 -19.0
250. 20 132.10 -12.0 -18.0 -14.0
14 4{ Bt (cyanazine ) 6.139 241.10 214.10 -12.0 -16.0 -11.0
241.10 214.20 -12.0 -17.0 -24.0
15 WA ( diazinon) 11.792 305. 30 169. 20 -15.0 -20.0 -19.0
305. 00 277. 10 -15.0 -14.0 -20.0
16 SR (dimethoate ) 4.105 230. 20 199. 00 -11.0 -8.0 -22.0
230.20 125.10 -11.0 -19.0 -14.0
17 1wk 51 i ( dinotefuran ) 2.150 203. 30 129. 20 -10.0 -12.0 -14.0
203. 30 157. 20 -10.0 -8.0 -17.0
18 F B ( diuron) 8.470 233.10 72.10 -12.0 -21.0 -14.0
233.10 160. 00 -11.0 -22.0 -18.0
19 K £k (ethoprophos ) 10. 644 243.10 131.05 -12.0 -20.0 -14.0
243.10 173. 05 -12.0 -14.0 -19.0
20 M5 AR 25 R ( fluazifop) 12. 368 384. 00 282. 20 -19.0 -20.0 -21.0
384. 00 328.10 -19.0 -17.0 -17.0
21 Hb U ( fonofos ) 11.761 247.20 109. 20 -12.0 -19.0 -12.0
247.20 137.05 -12.0 -11.0 -15.0
22 WEE I ( fosthiazate ) 7.553 284. 10 104. 20 -14.0 -20.0 -22.0
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F=1(4)
75 E2] t/ HitkE W T

( ;j) ( peific?dc) min ( prcf:j:r%ion) m/z  ( prof:u‘{fi in) m/z v CE BV
284. 10 228. 10 -14.0 -10.0 -17.0

23 ZMEEER K (halosulfuron — methyl ) 9.707 435.10 182.15 -13.0 -18.0 -20.0
435.10 83.15 -13.0 -53.0 -17.0

24 IR ( hexazinone) 6. 638 253.20 171. 20 -13.0 -15.0 -19.0
253.20 71.10 -13.0 -32.0 -14.0

25 miHsk (imidacloprid ) 3. 480 256. 10 209. 10 -13.0 -17.0 -23.0
256. 10 175. 20 -13.0 -20.0 -20.0

26 JKMEH % (isocarbophos) 11. 438 273. 10 231.10 -13.0 -10.0 -25.0
273. 10 121. 10 -10.0 -26.0 -13.0

27 HIESRER#E (isofenphos — methyl) 11.443 332. 10 231. 10 -10.0 -15.0 -25.0
332.10 273. 10 -16.0 -6.0 -14.0

28 Fli BT ( mesotrione ) 3.674 338.20 291.30 12.0 12.0 13.0
338.20 212.30 17.0 29.0 13.0

29 KZ g (methomyl) 2.822 163. 10 88. 20 -12.0 -9.0 -20.0
163. 10 106. 20 -12.0 -11.0 -12.0

30 579 (metolachlor) 10. 907 284. 30 252.20 -14.0 -15.0 -13.0
284. 00 176. 20 -14.0 -24.0 -19.0

31 A3 ( monocrotophos ) 2. 866 224.10 127. 10 -11.0 -15.0 -14.0
224. 10 193. 10 -11.0 -8.0 -21.0

32 4SR5 (omethoate) 2. 040 213.90 183. 10 -11.0 -10.0 -20.0
213.90 155. 10 -11.0 -15.0 -17.0

33 FI$E#E( phorate) 11. 961 261.20 75. 10 -10.0 -8.0 -16.0
261.20 47.20 -10.0 -39.0 -19.0

34 FEEEERES (phosfolan — methyl ) 3.113 228. 00 168. 10 -11.0 -15.0 -18.0
228. 00 109. 10 -11.0 -26.0 -12.0

35 3ERBE(phoxim) 11. 996 299. 10 129. 20 -15.0 -10.0 -14.0
299. 10 153.20 -15.0 -8.0 -17.0

36 3B ( pirimicarb) 7.368 239.20 182.20 -12.0 -15.0 -20.0
239. 00 137.20 -12.0 -22.0 -15.0

37 PN R ( propiconazole) 11.577 342.10 159. 10 -10.0 -26.0 -17.0
342. 10 205. 00 -17.0 -17.0 -15.0

38 ZEMERE K (saflufenacil ) 8.929 501. 10 349. 10 -26.0 -26.0 -18.0
501. 10 459. 00 -24.0 -14.0 -24.0

39 PHFLHE( simazine) 6.878 202. 10 104. 20 -10.0 -24.0 -12.0
202. 10 132.20 -10.0 -19.0 -14.0

40 HIREREfE (sulfentrazone ) 6.933 385.20 307.20 11.0 25.0 20.0
385.20 199. 20 11.0 35.0 23.0

41 HiERE( tebufenozide ) 11. 146 353.10 133.20 -18.0 -18.0 -14.0
353. 10 297. 30 -18.0 -8.0 -15.0

42 TBERE(tebuthiuron) 6.758 229. 00 116. 10 -12.0 -26.0 -13.0
229. 00 157. 10 -12.0 -26.0 -17.0

43 15 i1 1% ( thiamethoxam ) 2.813 292.20 211.20 -11.0 -12.0 -11.0
292.20 181.20 -11.0 -21.0 -20.0

44 FEALAiH ( thiophanate — methyl) 6.520 343. 10 151. 10 -10.0 -19.0 -17.0
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e 2} ty/ I N=ER Yresr
( ;j} ( peific?dc) min ( prefujfzr%ion) m/z  ( pr(:ji, in) m/z v CE BV
343.10 268. 10 -10.0 -10.0 -14.0
45 P (trinexapac — ethyl) 8. 445 253.00 207. 10 -13.0 -11.0 -11.0
253.00 185. 20 -13.0 -10.0 -21.0
46 Fi 7K dL Bk ( flubendiamide ) 11. 167 681. 20 254.30 13.0 27.0 11.0
681. 30 274.30 13.0 17.0 11.0
47 FH DK s 4K 8% ( imazapic ) 4.184 276. 20 163.20 -14.0 -25.0 -18.0
276. 20 86. 20 -14.0 -25.0 -10.0
48 RIS (cartap hydrochloride ) 1.209 237.95 73.20 -12.0 -26.0 -15.0
238. 15 150. 10 -12.0 -14.0 -16.0

e

1 (note) ; BF—W TR IR — AT B T 0 E BB T8, 58 AT N E PR 1% (the first row of ion pairs for each substance is a quantitative ion pair, and

the second row is a qualitative ion pair)

0.6 34

A/ AU

24 3 30 20

1 ~46. [f#% 1(same as Tab. 1)
1 BREFRE

Fig.1 Total ion chromatogram

SmL & T 15 mL BEL.OE P, AR EET,H0. 1%
LN - 7K(50: 50) IR A HEWEAR T 1 mL, iR e
3 minffiEf#, DL 6 000 r + min "' B0 5 min, B G
WL, EAT

2.2.4 BAWER K% BURE RS £ 20 .50
pl %2 0.1.0.25.0.5.0.75.1.0 mL, 4} %% F 10 mL
s R IANARMESR K 0. 1 mL, 1 0. 1% £ 1R
N =K (50050 ) VRS i A R R 20 B8, 350 A
PRl 2k 1 ~7, BrE e 430 25,1025 .50,
75.100 ng - mL ™" ( IFRBT R 50 ng - mL™")
2.2.5 FLJRUCECEAARMERS I S R B A
PR I P ERAE R AR BIE T %

t

/ min

P 2.2.47 TR & bR el R A5 1 mL, i€
3 minffiAEf#,6 000 r - min ' B0 5 min, B EIE W,
VE R HE BTV FCAR o M 20 1 ~ 7, B ok B2 4 ol oy
2.5.10,25.50.75.100 ng - mL™" ( N ¥R & W
50 ng - mL7"),
2.3 FEEANE

2. 27 TR fb g i A B T DL TR B AR TR
WSS pL, A LC — MS/MS A, il % , >R JH 25 5 UL
FC AR B o T £ 2 7 B & i (LRSS Bl
WHR) o
2.4 JnikEIE
2.4.1 LjEE MO0.1% LR N - 7K (50:50) 1R
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A?*?&\*El%ﬁﬁﬁ Fie 2. 17 TP A
SEIRLFHT, V5 0 B HE T A5 (A RE OG44I G T
o, LR R

2.4.2 (UEPKEHEE HCU2.2.57 WU B RIC AR &
PR £V 3.5, F5“2. 17 IR A 5 45 e )
6 W, AR E it PR 5 AR T AR L
{E %) RSD 7£ 0. 29%~ 8. 0% , 5% FE 45 R R 4T o
2.4.3 REUF B EE2.2.47 0 FindEghZiE
W 2(WPEE S ng » mL™')0.1.0.2.0.5.1.0 mL, 435
BT 10 mL 8, 11 0. 1% 2R 2B - 7K (50:50)
IREEWOE R B2, 8557, 1F R A I R A o
mz Mo H2.2. 57 T J5 i i) A 2 JoT G e A i) B
VR, 2. 17 T I 25 A o DA M L AR
? 301 WP BEAE R IR, LA M LEAS IR T 10 1

R2 AT HRAMEMEFEEXRLRNRE

I P o B A Ay o B, AR A R V8 B A 5 T vk
SR ng - kg™ BARZERLLR 2,

2.4.4 ZMERIEAANFELEE BU2.2.47 RN R
A FRUEVE IR 2. 2. 57 TR 4% KL 5 VT 0 TR A AR o
W, A2, 17 T I S A A U%EJZ/\EI’J
ﬁiﬂ?rxjﬂﬁﬁJ:ﬁR%ﬁi/\m T AR5 P B 06 T

MY ECAE Y AR A, 25 Tl b o i 4% aﬁcfr%%ﬁxﬁz
o [ (R VC TR A5 A E TS WA E M R LR 5 TG
FEFTVC IR G bR ME A W R R R - 1) x
100% "7 G5, 343 135 I 49y o A 7F 5 S5 Ak
IO, A HE R 266 S5 4650 0L 1) R I, AR S R 35 5 DG iC
TR A AR UE TR W, AT b A 245 J53 32k I UG fiT P9 o s o
LYRERIFRLM R, MK FRE0. 9956 ~0.
999 6, HARGERILFE 2,

BRERYNER

Tab.2 Linear equation,correlation coefficient, limit of detection, limit of quantitation, matrix effect of 47 pesticides

- -~ e LM LoD/ 100/ BN
(No.) (pesticide) (linear range)/ (linear r (pe ke ) (pge ke (matrix effect)/
(ng - mL™") quation ) %
1 LR (acetochlor) 5~100 Y =0.048 31X —0. 001 69 0.999 3 1.5 5 -18.5
2 HET )% (alachlor) 2 ~100 Y =0.449 8X -0.013 51 0.99 1 0.5 1.67 -25.4
3 75K 5 (ametryn) 2 ~100 Y =2.326X -0.073 78 0.999 1 0.25 0.83 3.1
4 FA[4FREL (atrazine ) 2~100 Y =0.414 2X -0. 006 34 0.99 6 0.05 0.17 -9.3
5 55 - H (atrazine — dS) / / / / / /
6 {A 5 (azinphos — methyl ) 2 ~100 Y =0.058 1X -0.001 45 0.999 0.25 0.83 -3.4
7 T Eif( butachlor) 5~100 Y=0.182 3X —0.004 91 0.999 1 2 6.67 -24.3
8 T (cadusafos ) 2 ~100 Y =1.294 56X -0. 046 06 0.999 0.05 0.17 -23.4
9 Z# R ( carbendazim ) 2~75 Y =3.954 62X +0.043 74 0.996 1 0.02 0.05 17.4
10 4 A B ( carbofuran ) 2 ~100 Y=1.131X-0.013 9% 0.999 4 0.02 0.05 1.8
11 A H IR ENZ ( chlorantraniliprole ) 2 ~100 Y =0.262 3X -0. 006 65 0.99 1 0.1 0.33 -25.7
12 SFnE B ( clomazone ) 2 ~100 Y=1.341X-0.048 64 0.998 9 0.1 0.33 -2.3
13 WE d1 1% ( clothianidin ) 2 ~100 Y =0.169 9X -0.005 25 0.999 2 0.1 0.33 3.0
14 SRELHEL( cyanazine ) 2 ~100 Y =0.453 2X -0.013 97 0.999 2 0.02 0.05 -4.4
15 WM ( diazinon) 2 ~100 Y =0.959X -0.034 06 0.99 1 0.5 1.67 -4.0
16 SR (dimethoate ) 2 ~100 Y=0.8123X-0.017 6 0.999 3 0.05 0.17 2.5
17 I d1 Jtz ( dinotefuran ) 2 ~100 Y =0.207 3X -0.005 55 0.998 3 0.07 0.23 0.6
18 T ( diuron) 2 ~100 Y =0.419 4X -0.005 74 0.999 6 0.5 1.67 -11.5
19 K@ (ethoprophos) 2~100 Y =0.365 8X —0.011 69 0.999 3 0.5 1.67 -36.6
20 M FRA L R (fluazifop ) 2 ~100 Y =1.082 5X -0.040 63 0.999 0.05 0.17 -2.2
21 b HLBER (fonofos ) 2 ~100 Y=0.146 1X -0.004 8 0.999 2 0.5 1.67 4.7
22 ISEMR I (fosthiazate ) 2 ~100 Y =2.039 01X -0. 065 46 0.99 1 0.05 0.17 2.6
23 SR (halosulfuron — methyl ) 2 ~100 Y =0.297 4X -0. 008 32 0.999 2 0.5 1.67 -1.2
24 IR ( hexazinone ) 2~75 Y =3.728X +0.020 42 0.999 5 0.02 0.05 16.8
25 i Bk (imidacloprid ) 2 ~100 Y =0.336X -0.008 49 0.999 4 0.05 0.17 3.3
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. - LR 29 coyry i LoD/ LOQ/ LT
(No.) (pesticide) (linear range)/ (linear r (he ke D) (pge ke (matrix effect)/
(ng - mL™") quation ) %
26 KB (isocarbophos ) 2 ~100 Y'=0.135 2X -0.001 56 0.999 4 0.5 1.67 -5.0
27 HIEREREHE (isofenphos — methyl ) 2 ~100 Y =0. 136 5X +0. 000 75 0.995 6 0.25 0.83 -10.2
28 4EEEE (mesotrione ) 2 ~100 Y =0.061 71X +0. 002 61 0.99 8 0.25 0.83 2.9
29 KZH(methomyl) 2 ~100 Y =0. 441 45X —0.003 34 0.999 3 0.05 0.17 3.1
30 SNHIEE (metolachlor) 2 ~100 Y =2.057X 0. 068 %4 0.999 2 0.1 0.33 -13.2
31 A% (monocrotophos ) 2~100 Y =0.076 85X —0. 000 55 0.999 2 0.25 0.83 7.7
32 &URSE (omethoate) 2 ~100 Y =0. 808 3X -0.010 85 0.999 3 0.1 0.33 -3.6
33 HI$ERE(phorate) 2~100 Y =0.016 32X —0. 004 4 0.997 3 0.5 1.67 -16.5
34 FP LR R 15 ( phosfolan — methyl ) 2~100 Y =2.052X -0. 056 07 0.999 3 0.05 0.17 4.3
35 EBiRE(phoxim) 2~100 Y'=0.193 1X -0. 004 51 0.999 5 0.5 1.67 -45.4
36 B (pirimicarb) 2 ~100 Y =1.495 7X —0.041 22 0.999 2 0.5 1.67 2.9
37 NER(propiconazole) 5~100 Y =0.307 2X —0.008 7 0.999 2 2 6.67 -7.0
38 ZEMEREEE(saflufenacil ) 5~100 Y =0. 026 66X —0.000 9 0.999 2 0.6 2 -6.2
39 Py3%H(simazine) 2~100 Y =0. 103 8X 0. 001 31 0.999 4 0.25 0.83 2.6
40 HIBEEE(sulfentrazone ) 2 ~100 Y =0. 094 68X +0. 000 89 0.999 6 0.05 0.17 25.3
4 R tebufenozide ) 2~100 Y =0. 378 65X —0. 009 68 0.998 6 0.25 0.83 -34.7
42 TWERE(tebuthiuron) 2~100 Y =0. 837 9X —0.015 58 0.999 4 0.1 0.33 0.1
43 WEdUZE(thiamethoxam) 2~100 Y =0.435 5X +0. 009 64 0.998 5 0.01 0.02 2.0
44 HISEFEATHE( thiophanate — methyl ) 2~100 Y =2. 172X -0.069 73 0.999 2 0.1 0.33 -0.8
45 {8 (trinexapac — ethyl) 5~100 Y =0.130 5X -0.001 73 0.999 4 2 6.67 -7.3
46 FCE S (lubendiamide ) 2~100 Y =0.566 3X —0. 020 58 0.998 6 0.02 0.05 18.8
47 FIBKMRHR (imazapic ) 2~100 Y'=0.227 1X -0.003 43 0.998 6 0.1 0.33 -2.8
48 ZMEF}(cartap hydrochloride) 2~100 Y =0.701X —0.016 28 0.999 2 0.05 0.17 -35.4

2.4.5 ECRFIERZNE  BASHELE

W4 B i) 25

2.5 FESINE S

FE BT RERERE A 29 2 ¢, 3L 18 £, 3 il & T 50 mL
BEOET, B S C2. 2. 17 TR IR A bR A%
W 20,50 100 pL(H— &L 6 f7) [“2.2.27
TUN WARE I 20 wL, BBk B MA 1% LR &
JiE 10 mL #IR“2. 2. 37 1 fi] 28 ISR A . Ff
09 5 14 I A E 51 R 101,25 .50 ng - mL7" A
MF 10,25 .50 pg - kg o SRS P T [
RAE 71.0% ~ 106. 0% , T & 4 RSD 7£ 0.90% ~

8.5% , I Wi & K T P 3 REAT & A 25 5k B I E 119
%ﬂ?vn%‘ﬂ%3
2.4.6 HBARENE EY“Z 4. 57T N 10 pg -

kg‘IE’JIﬁM A, AT 0.3.4.6.8.10.12
JINESFIN R 1B [T AR RORG o, 4 IR 4% B[] 0 T
FUH RSD #E 0.59% ~ 5.8% , i W% W 12 h N

B 15 FEREREARE G , 45 55 2 LR g s |
WE i, OARBIRK o FERE R S E SR AR 4.
3 e
3.1 FRIBUE ) KA BT 0 1) i 4
AR SCHRT 1 A SR A T 7 A 2 5% BE A
Wb BT IZ 00 SR 320, B T RERE 5 0 1K, A
VT O, 18 T G 4 JROAT LA S5 R B BE 3t By 1 TR
AR 45 5 22 e M A ER A R T ARk 2y
Xf pH B U, SCER[7 16 0. 1% LR L) A 4
FEIUE I E , SCHR (9 ] I M 3230, 30% L Mg 7K AR
R 22 525 LRI FAE 0. 1% 1R O
NG HH A W 1O, #5823 0 Jo 4 2% PR AE R 1 2T
AR IS AC ARG 3 G 5 H U Sl AH B BE R LG 451 7K AH
LEBEIE ] 0. 1% L 1R LI E A B 75 isf 8 43
Wy Jo A TE U6 I SE B G2, B LR T R B 4
LR ¥
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®3 ERERMEEENESER(%)
Tab.3 Recovery and repeatability results of 47 pesticides

10 pg - kg™ 25 pg - kg™ 50 pg - kg™
ha=s ¥ &)
(No.) ( pesticide) &3 HEME R HEME &3 HEME
(recovery)  (repeatability) (RSD)  (recovery)  (repeatability) (RSD)  (recovery) (repeatability)(RSD)
1 Z¥iE (acetochlor) 95.7 5.0 88. 1 2.3 87.8 3.5
2 HIZEE(alachlor) 9.9 3.1 84.5 2.9 85.4 2.9
3 FEKG(ametryn) 101. 8 4.1 9.2 2.2 9.2 1.4
4 PTEEREECatrazine ) 9.5 3.7 89.6 1.2 89.7 2.7
5 TACF5 3 (atrazine — d5) / / / / / /
6 {4 (azinphos — methyl ) 100.5 5.0 88.6 3.2 88.0 L5
7 THIE(butachlor) 98.0 2.8 85.6 1.4 86.5 2.8
8 Bk (cadusafos) 9.0 3.6 86.9 1.6 85.6 2.8
9 £ (carbendazim) 100.9 5.1 9.7 2.3 103.2 1.4
10 %A carbofuran) 101.3 4.3 91.3 2.2 2.1 L5
11 S IR H % ( chlorantraniliprole ) 9.5 4.4 83.2 1.0 84.4 3.1
12 S clomazone) 102.9 4.0 89.8 L9 89.9 2.0
13 BEHUEE(clothianidin) 105.8 4.1 91.8 1.8 93.1 L5
14 (B cyanazine) 101.6 3.7 91.2 1.7 91.6 1.7
15 W (diazinon) 9.8 4.0 82.9 L5 87.9 2.4
16 R4%(dimethoate) 97.8 3.9 84.5 3.6 86.1 4.7
17 whii( dinotefuran ) 104. 4 6.5 91.0 2.6 91.2 1.7
18 FREE(diuron) 101.3 3.8 91.9 1.6 2.4 2.7
19 KW (ethoprophos) 9. 4 5.2 83.3 5.6 89.1 6.5
20 MESFREL R (fluazifop) 102.9 4.0 89.0 2.2 89.3 L5
21 b U (fonofos ) 102.3 3.8 89.9 2.3 88.4 3.3
22 MR (fosthiazate ) 103.2 4.2 9.2 2.3 91.6 L8
23 SR (halosulfuron —methyl) — 100.9 4.3 87.3 L9 88.2 1.7
24 IR ( hexazinone) 99. 4 4.9 95.7 2.4 100. 1 1.4
25 nfHinpk(imidacloprid) 105.0 4.4 2.1 2.1 9.9 1.7
26 JKMTRE (isocarbophos ) 9.5 4.5 86.9 2.7 88.3 2.0
27 HIZESHFRE (isofenphos — methyl) 2.4 5.7 87.2 2.3 88.4 4.0
28 FlfELR ( mesotrione ) 103. 4 7.3 104.6 2.2 102.6 2.4
29 KZp(methomyl) 100.8 4.1 2.1 2.2 2.4 1.8
30 SNHEE(metolachlor) 9.3 3.1 91.6 1.2 9. 1 2.0
31 R (monocrotophos ) 98.3 6.1 94.0 1.8 9.7 3.2
32 4URF(omethoate) 97.3 3.1 9.0 4.9 91.5 2.1
33 H4Ew%(phorate) 9%. 8 2.4 89.6 3.1 86.7 2.3
34 HIILERIFEE (phosfolan — methyl ) 103.2 4.2 91.7 2.2 2.5 1.6
35 2EfR#( phoxim) 95.9 4.9 88. 4 2.6 89.6 2.2
36 P E(pirimicarb) 1021 4.2 9. 1 2.6 91.6 2.0
37 P¥ME( propiconazole) 102.3 3.5 88.6 1.9 89.5 0.9
38 CEMEREEE(saflufenacil ) 102.3 5.3 9.1 2.9 9.4 2.2
39 PIGHEL(simazine) 102.3 4.2 91.7 2.1 9.4 1.6
40 HIEEEE (sulfentrazone) 106.0 5.2 9.3 2.5 97.5 2.3
41 R tebufenozide) 98.8 3.7 89.4 1.9 89.6 2.4

HWEHR L
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x3(4L)
10 pg - kg™ 25 pg - kg ™! 50 pg - kg ™!
=2 V]
(No.) (pesticide) Il FR M e Giv-hdd e F M
(recovery)  (repeatability) (RSD)  (recovery)  (repeatability) (RSD)  (recovery) (repeatability)(RSD)
42 TWERE (tebuthiuron) 101.5 4.3 91.6 16 9.1 1.6
43 wEH1BE( thiamethoxam) 100.4 5.5 95.7 1.9 9.9 2.1
44 HIEATAE(thiophanate — methyl) 9.5 6.8 89.2 2.3 9.8 1.6
45 HifflfE( trinexapac — ethyl) 9.7 4.1 9.4 2.8 9.9 2.2
46 KB (flubendiamide ) 101.9 5.0 9.8 3.0 9.8 1.8
47 HIBRWEHEER (imazapic ) 9.5 4.0 80.5 5.1 84.6 6.5
48  RMES}(cartap hydrochloride) 73.6 8.5 71.0 4.1 72.2 6.0

0. 1% LR LN - 7K (502 50) {2 & ¥ (pH 3.97)
AT 1O S W L, Ok R IR S W IR
MR o TR0 400 o A o3k B PIAEAS [ g 3
W pH AR BUSCRAR,, 7 BT 0. 1% 1% 2% |

x4 H@E

3% LR CMEAE R R R B (Al i v pH 43900
6.32 .4.87 4.55 3.71) ,#5-4 AE 0. 1% [ Al Y &R
KT 1% ,1% 2% 3% 1) 1D R A — B, il
1% LR CIEHE NI

BERMNEZER (pg - keg™')

Tab.4 Sample information and measurement results of 47 pesticides

ha=s A7 (L) Al i Eiinss WEth g WER %
(No.) [ production (provider) enterprise ] (product name ) (batch) (thiamethoxam) ( clothianidin)
1 £l 1 (enterprise 1) 40 (fine sand) / / /
2 {5\l 1 (enterprise 1) E 7754 1 (self — produced raw sugar 1) 2022. 12. 16 0360 0361 0930 43 0.530 1.155
3 Al 2 (enterprise 2) JEERH (sucrose) X16S200515 / /
4 Al 1 (enterprise 1) HAFEJFE 2 (self — produced raw sugar 2)  2022. 12. 16 0366 0368 14.00 4} 0. 589 1. 163
5 £l 1 (enterprise 1) H1f (medium sand ) / / /
6 Al 1 (enterprise 1) JE A (imported raw sugar) / / /
7 £\l 3 (enterprise 3) JEERE (sucrose) 20200221981 / /
8 4\l 3 (enterprise 3) HEHE (sucrose ) 20200220936 / /
9 Ak 3 (enterprise 3) FERE(sucrose) 20201215279 / /
10 Al 4 (enterprise 4) TERE (sucrose) 18L.G0072 / /
11 Al 4 (enterprise 4) R (sucrose) 19L.G00481 / /
12 Al 5 (enterprise 5) PERE  sucrose) 4171R1 / /
13 Ak 5 (enterprise 5) TR (sucrose) 19120 06890 / /
14 4\l 6 (enterprise 6) HERE (sucrose ) Kt 037 / /
15 Al 7 (enterprise 7) FERE(sucrose) 2020. 03. 09 / /

3.2 $RBOr Rl R e

F TR O, S T A BRI B R R T
S SR A S B8 IR i 55 LA AR i fk 1 AL, A
T3 AR IR ﬂﬁ%ﬁﬁ““ﬁm%Aap%m
BRIR A, 2 - 75 BT VA VP A — 4
A, B0, 1 U8 e 2 tlﬁ@iﬁﬂ/\@*ﬂﬁu A JG T

Py Joe o 1O O AE AR, 2528 PSA L Cog X800 fo5 U ) o A1
SRS BRSPS 567J<ﬁ@a%)”'m‘il3 NGRUIEY)
JoRmA AT S SR o 2 BE R B B — (R
A AR LA R P £ $2 AT DL e R R EE
AR U REBE A AT A, SO P A T v Ak, B Y
AL B Sy i B T RBE

RO R
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3.3 BERCHOV 5

AW FERT RERR Hh 47 T 245 18 B 5 800 15 0 ik
1755, 27 3R 1S HE B 2L B0, A
22 PA LA, LC - MS/MS € FERE Y 47 Fh
Ae2h e, 28 Foh e B Ay kST 1 A5, 19 Feh e B O 4
SRALN 523 Fp L RSN AE £ 5% Z N, 14 Fj 3k ik
BIAE + (5%~20% ) , RN 5B BTRHON, 10 Fh e 2y
RPNy S5 HE BTN o R, Ry 9D BN,
e S e A R ARG B, 1ol 66 S DG G A T Y TR 0 A T
FE T o
3.4 g Bk

ﬁ'jﬂ]ﬁﬁﬁﬁ%ﬁg\ AdvanceBio Peptide C,4 ( 150
mm x2.1 mm,3.0 pm) & F GIST - AQ UPLC C,q
(150 mm x2.1 mm,3.0 pjn) O35, 45 R G5 H
IYERCRENL TR, 18 DG A B e R e S 30 47
TR 2T A R 8 o TE 2T & Ml E 47
TP AR 25 10 D B O] [) FVRRAE 25 1, e 5 B vy o i 4
RIVRHIE B TR Bl 8y 7 7 e 748 R ikt
etk A58 7 B 7 S HAH I B Q1 CE Q2 45 d5e A4
E B AR A% W T 1 Ak B I Ry ) iR T )
TR AE S M1 BL , % BT B S 8055, P 1w g iy R

R B g ST T AE B T () B AR I 1) 22 S5 g A
AT
3.5 i B n e

T H A3 ] v B X T v A 2 5% B 1) o R R

FRLEE 5 1 90 0 L2, 6 T A 5 U 52 T
I 4520 VS SR, HOARAR SO B
AU, S5 Tt H R B B o 05 B 0 247 80
it BRI 80 B 24y W5 B, A A o
T 47 TR IOWISE T s, 5 SR A S A
FRAGTISE Jr ik
4 P

ASSCHESL T MR 255K W RE 73, 0
PR 2 I, 5 ¥, A L7 A
FHEPFLE 575 I A9 01 43 T B 25 F2 2 6 04
2 0B T P R U R 0 % 4
ik 5 1 TR R A2 K 25 5
BGIEE R, AYCE 15 HEPe b, 0P 2 S
o0 B A2, BT TR 7 b R 2 A
S IBRE AT BN 30T 25 5
FE o BRSSPI S 06 07 3K T A 0
A BT 2SR T, ST 0 B
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