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QuEChERS- 7

AR, BROAK, MmN, RiEE, R
RN A Ie R B, K3 671000)

& ZE: B 57 QUEChERS-ERURAH 2 7k (high performance liquid chromatography, HPLC)[R] sl
SR 7 RIOR BRI R B s T TR AR RERIN 1%IK Z R -G (WK SR 2 iE=1:99, 1RFHLL).
[ . KR . BAKBMBBERE, .0, FHERELKEBEM N-NE L Z %
(N-propylethylenediamine, PSA)4HE5 B5.0, B EIFR AR T, BRiE LR SAMIEFE, 28022 pm BB, &
BORAR TG, SR AT HRIE 7 FHAE 0~2.0 pg/mL JEENHA REFLMECR, MEREK
T 0.9995, fbREA Sy 81.7%~116.9%, AHXIFRMEN 224 0.10%~1.96% - 46 tH BR7E 0.007~0.020 mg/kg i [,
JE R FRTE 0.02~0.07 mg/kg YUl . 43 %y BAET B, &G R BR AU . KSR . AR . SRR IR |
SRR S IR e JOR 4 A

XEE: QUECHhERS; #RBAH (ki S, R HEIR

Simultaneous determination of seven benzoylurea pesticides residues in
apple by QuEChERS-high performance liquid chromatography

LI Tao", SHAO Lin, YANG Li-Fen, ZHAO Hai-Yun, LI Xiao-Xiang

(Dali Institute for Food Control, Dali 671000, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of seven benzoylurea pesticide
residues in apples by QUEChERS-high performance liquid chromatography (HPLC). Methods The samples were
extracted by 1% glacial acetic acid-acetonitrile (glacial acetic acid: acetonitrile=1:99, volume ratio), sodium chloride,
anhydrous sodium acetate, anhydrous magnesium sulfate, and centrifuged. The supernatant was purified by
N-propylethylenediamine (PSA) and centrifuged. The supernatant was dried by nitrogen. The residue was dissolved
by mobile phase and filtered through a 0.22 pum filter membrane and analyzed by HPLC. Results The linear
relationship between the 7 components was observed in the range of 0-2.0 pg/mL with correlation coefficient higher
than 0.9995. The average recoveries and relative standard deviations (RSDs) were in the range of 81.7%—-116.9% and
0.10%—1.96%, respectively. The limits of detection and the limits of quantitative were in the range of 0.007-0.020
mg/kg and 0.02-0.07 mg/kg, respectively. Conclusion The method is simple, and which is suitable for
determination of diflubenzuron, chlorbenzuron, triflumuron, hexaflumuron, flubenzuron, flufenozuron and
chlorfluazuron in apple.
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SR, SRS E R, AR AR, R
RS 2y 2 %k AR = A £ E P 2R E
R4 A IR A% s 300 91 TG i TV 4 7 v 25 385 v R ),
K ETE GB 2763-2019 ( &ML & EZAME B PR
KA AR ) Blrp 3 i dufig . KAMR . REIK . T
AWK L SRR L SRE IR SR BR A T B E o BRI,
SRR A, FTEE L &V FRERAY AT R IR s
FESER P Z R OR IR SR 2 05k B A R L

H T, # T 28 B IR R S A 24 5% B R A A i i Ak
Fy vk A A AR BGE S AR OENY . R
AR A G BEPEDE AR AR BOEN | A B A
1 RN - O T 1< o5 7 RN o (7 U L Ef 3 TG
&, LG B AE T B A AR TR N — RS, AR 48
=, HAEDURFIW AR, ARTIRGE, EAMAERGE
S BT A AR B A AT A R B A R BUE IS = A TR,
EARAREAR, NG TR R RS WA, #E
[ A A BRI PR A A B A 2 | 46
AP . BRAE IS A . QUEChERS :(quick, easy, cheap,
effective, rugged, safe) T4 RGN At Bk A ol Ay Ab B
AR, HAPGE. P, HE. AR, THEMLEeEims,
BT EN 15662 1271 AOAC 2007.01 3£181 4
RS HX 2 FE kIt miedt . i Sewk, sk
R 2 PUR - QUEChER S- 8 R0 TR AH €60 38 v AG i 21 i A Bk
R, SOOI HE AR 3 FOR BRIk 258 B, (HoR A
QuECHERS 72 [RIH-H A6 4 Fi L 2% FE IR AIR 2 A 24 5% 85 A F
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[ B 2 SR i 7 FOR IR R G ik, BTE
R3PS R B IR S AR B A AR I TS

2 MREREE

2.1 XEEFNIRA

Ultimate 3000 @& 28080AH (43543 (38 I FEBR /R BHE
H R H); Agilent ZORBAX Eclipse XDB-C 5 41 (3 [
GHAERHARA D, SQP J7 432 —43 i KV [(FE L i
Bl b a) A BRA FE; 1Y5002 HLFR-( RiEsE T 1E
TFAXZS A PR ] ); TDL-40B B 0L LSRR ),
AS1709325 7 I I VAN S HE SRR T (A B #);
E.T VAT AW 4 A (AL 53k A0 28 BH AR I A IR 2 1l );

il

VORTEX2 A ETR 1% (i DAIHAN Scientific 73 #));
B-400 /51X (Fi 1 BUCHI Labortechnik AG A7),

BREUDR . KGR . ARIR . IR . HORNR . SCHUIR |
TNERARET IR R EZ I 100 pg/mL, ORI LR FE
A ) o

NGB ig4l, f5E Merck AF]); ONIE. UK LBREN
(O bral, RHT KU 22 R BHE A BR 2 |l ); JEK B iR
BE(E 2R A2 A R ], EAE (b al, Rt
AR 2R FI R A BR A H]); PSA(40-60 pm, 60 A, K
YR AT,

FERAE I A Y b T, REATOWAR . OERL, R
7 FOR B IR AR 2% B
22 ZEWHE
22.1 AR EH

A ER 1.0 mL ¥ EE N 100 ng/mL IR HUIR . K4h
iR IR FEAIR . HURNR . SRR . SOE AR AR
F 10 mL FEEP, HOWEEREZ08, B kN
10 pg/mL (IR G FRIERS# K -

222 EBHFE

#:T QuEChERS Ji%k, RN . Wl . [ECkt%H
BT R I H bRAb A4, 062 At I8 0 2 A% R ok sl A B 2%
rhER, PRERIBOREEAL F— A8 240 pHAE F, (KR
FREEAE R KL, I ATE it G000 B LA R /K R A L7 52
AT E . TRIBGERUS, BUSEIEIUE, A GCB. PSA %
LRI LI s . oKL G RS AN,
Wi 5 LG
223 XA AR

B 2 IO/ BR R EE . JC/K £ BRENFN S Ak B T 5 P s
DER, IMAZ 2 R, WIERS 5 min,
4000 r/min .0 5 min, ¥R, FIMAZ 2 AR 2
I, EE FlREE—R. BRI IOKRIREE . KL
R4 AN S AL AN T 105 CCHEAS FR st T 5 BV AT i FH
224 HBEAEF X

PR kg, LR, A TALPATEE . 513K, k1S
RIRBIRE S, A 4 CCURF & M4 FH o A Bk EL
2.5 g(KE %) 0.01 g) BT ASERFES T 50 mL RN
DEH, 10 mL 1%k Z8R-Z 0K LR 2 5=1:99, &
W, RA), A 1 g SAbsh, BRES, SREMA
1 g TKOTREN, HERE), BIA 3 g JUKBIIREE, Wi
1R4] 3 min, 4000 r/min 0> 5 min, B S mL B.0)500 B3
WT 15 mL REE.OE Y, A 50 mg PSA Fl 1 g JoK
WREREE, AHEIES) 3 min, 4000 r/min 250> 5 min, H{ 4 mL
EERTF 40 CASART, A1 mL ZAE-KA:, D)
fif, i 0.22 pm WHFLIERE, EALEI .
225 FHECGRAEIELENT
ZORBAX Eclipse (S

Agilent XDB-Cg
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(4.6 mm*250 mm), 5-Micron; JishAHl: ZME-7K, BEEEVERA,
DERLFR 7 UL 1; #EiR: 30 °C; EAEdE: 20 pL; S84
£: 260 nm,

®1 BERBRERF

Table 1 Program of gradient elution

ffa]/min+ 3i##/(mL/min) 1% IK1%
0 0.8 45 55
20 0.8 100 0
24 0.8 100 0
25 0.8 45 55
34 0.8 45 55

3 HBR50H

3.1 REEFIASEEE

ARREE TN, W, RO . ZF& P k.
IECKE 5 AR IR, @i s R, M 2
PR ERBGH, #4150 19 SR 5 L 33538 80% LA |,
PRBCH A 2 R A0 il I © b dR BUR, OB 4R B B
HUIR, KLIR EBCRAUAE 20%24 475 PR BCH (2%
W, BORERAME G, LU IR & BB bR gkt
R 2, FEXT HARE G W0 1 e dE i 25 5 2 A T
o, R TBEFN AW BB B 2% A b, {45 4 4y [
WCRE GBI 10% 44, Rk, ARHFRER NG
R B EUR L Ry e A 2 1 55 R 1k 4 1 Ak A e 1),
AR LT HEAH 0.0%. 0.5%. 1.0%. 2.0%. 3.0%
KRB CRER BORCR, @ SEiR A, KR & &
K 0%F 0.5%FF, 452043 19 LSR8 VK 2R & 7o 1.0%
BFAREAG, VKZBRE 2N 1.0%. 2.0%. 3.0%H}, &40
BRI LR FEER, RARBEGH 1L.0%KZBHZ
A S 4 B
3.2 HmAEE

FERE S 4R I I A S AT DL TR, AT A
TR e K A R U 853 43 55 AT K SRR B AAT
TR 65 5% vh R T 2 BOABE b F— BB B pH (T,
LR TR IAee X 7 K] ek M | PU R S . - M 4 ST
TR P o8 FH R oAb PR JCK B REE . oK Z R A Ak
B, TE SR DR D SN R 00 €035 0 ST A R R A g, HE R
5 E BRI T A, ™ S 0 R DR A SRE DR 4 R
TE R, BOEH X 3 AR T YRS . AIFAE S
H 52 T E AL JOKBRRREE . oK LR+ TR BRIREE . TG
IKERIREE . EALEN+TCK SRR+ IO K B RREE . AT IE R AN+

ToKBRIREE . ST IR -+ TOK IR IR BE J LA AL & 13
TR W TR U WA A SR 7N 37 - A 7 G O P/ i iy
X E bR RN, kI TEK S RN+ TC KRR B 1Y
WA TRICICR I PEAR . FE3RIET, JOKBRREE M &= &
RCAFER TR 1~1.2 £, PO TOK BRI AN s
FERRET bR BRI, R SRR 25—
HTCIE AT, o B b & EEm. thabh, AR bk
GabEmas e, SRS PRI, N R AR M I IR,
TEFRBFE SR, IKKIMA 1%IKZR-Z 05 . 1 ¢ Ak, 1 ¢
TR 3 g TOKBRIREE, A —FhialiR s e e
LIS BT R
33 HmEEK

QuEChERS 77 H# FH k& PSA, GCB %,
PSA OF 2 MEEE, Bl AR ke S A BRI
R SRR AL A LA BG4 ik 5 3 PN, GeB s
KBREFEM P RIAER, 1 GCB 2 W - I B X AR &5 4 19
B 25 I3 5 Wt A A 59 R Pk 4% 140 o R TR B 4
3R, AR S0 R B 1 Sy —Fh B €500 6 T . Aot
REET 1 g TKFBREE+PSA, 1 g TKEFREE+PSA+
50 mg GCB. 1 g Ju/KARREE+PSA+50 mg HMEIZH; 3 Fl
HAk . HEH] PSA MK, TR B 2% 5 A [R] B
SR ER Ay A 2h, 8T AR PSA i & (50, 75, 100,
150 mg)%F ¥ fb s R AT . RIS & B, A R B
XE 7 FhALS B e AR SR L3 R A
GCB, 7 R4 43 A4 [ RAY R 10%~60%, TG 15 i K X 06 5
3K 7 P 43 0 Il B3R 0 AT B PSA i FH 2 A AR fb T H
A EAR L, HIn R AR A N . B, AR
FH 1 g TOKBRRREE+50 mg PSA R LAES: .7 FRAL MRS
PR UV R 3 [ LI 1, SESR P as i 7 Fh R H R IIR 2 R
Ha g e L 2.
3.4 ZMSCERE TR

23 BIWZE 0.00, 0.10, 0.20. 0.50, 1.00, 2.00 mL ¥
BEA 10 pg/mL IR A ARE AR T 10 mL A=), HL
F-K(L: L, R E R Z 208, BHl s E N 0.0, 0.1,
02. 0.5, 1.0, 2.0 pg/mL MIPRAE TRV, VA& 4y
TR AR, B R AL bR, ShlbriEdie . 7EREh
Whn—E RR A ES R, % 2.1 TRk b
RO AR O ORI, FERRAERE 2.5 g 3F, LA 3 fR{EMRELL
(S/NYFIT X Rz (R BE TR R BR DL 10 f5545 e L (S/N) i
FMR BE T3 B PR, 7 PP Ay AR R L SRMETER . AHSC
R MRS e R R IR 20 KHTE 0.0~2.0 pg/mL #
FEYS N A RIFMARME R, MR T 0.9995,
H B4 0.007~0.020 mg/kg, & HBRM 0.02~0.07 mg/kg,
JE RN 43 PR DU B3R
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Fig. Chromatogram of mixed standard solution (0.5 pg/mL)
7.00
1-BR HR-12.733
6.00
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7- 5 ENR-19.907
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' | 3-AEMR-14.765
_ 4.00 14-5 8 R-15.890
E -19.067
3.00 | 5-JR AR NK-16.785
2.00
1.00
0.00
-1.00
10.00 11.25 12.50 13.75 15.00 16.25 17.50 18.75 20.00 21.25 22.00

fisf [A] /min

2 FERINAR(0.5 mg/kg) i
Fig.2 Chromatogram of the spiked samples (0.5 mg/kg)

— e A4 0.1, 0.25, 0.5 mg/kg 3 AR AKE-AYings

35 MAREIE B, AP 6 AP, 0 2.1 T F Il

WERIFREL 2.5 gCHH3)] 0.01 g)E SR ISERELS T PRRESL D, SR ILER 3. FESmER BHIKCRAE

50 mL RNMEEOE T, SRIIA 25, 62.5. 125 pL kA 81.7%~116.9%2 ], MHXTHRAEMZE N 0.10%~1.96%, &M
H 10 pg/mL (TRA PR ERE TR, TRAT, AR IR R 759k B R4
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Table 2 Linear equations, linear ranges, correlation coefficients, detection limits and quantitative limits
Moy etk e L MEVE R/ (ug/mL) A R B ¥ i BR/(mg/kg) FE HFR/(mg/kg)
Bk UK Y=1.430X-0.0154 0.0~2.0 0.9999 0.015 0.05
KAk Y=1.2608X-0.0124 0.0~2.0 0.9997 0.015 0.05
NI Y=1.0283X-0.0169 0.0~2.0 0.9998 0.017 0.06
HE IR Y=0.9928X-0.0256 0.0~2.0 0.9999 0.020 0.07
AR Y=0.8184X-0.0248 0.0~2.0 0.9998 0.007 0.02
IR Y=0.8146X-0.0158 0.0~2.0 0.9999 0.016 0.06
FE IR Y=1.2682X-0.0289 0.0~2.0 0.9996 0.017 0.06
=3 HREMAREYE (n=6)
Table 3 Standard addition recoveries of sample (n=6)
4y Tibrue B2/ (mg/kg) Il e 320 /% BT IRR /% RSD/%
0.10 116.3~117.4 116.9 0.31
o Ui 0.25 96.7~97.3 97.0 0.23
0.50 95.4~96.0 95.7 0.25
0.10 96.6~97.6 97.2 0.34
K4 0.25 82.8~83.7 83.3 0.37
0.50 81.5~81.7 81.7 0.10
0.10 101.7~105.9 104.2 1.61
AR 0.25 91.0~92.8 91.8 0.68
0.50 90.3~94.3 101.7 1.96
0.10 108.1~109.5 108.7 0.54
TR 0.25 89.0~91.1 90.6 0.89
0.50 87.1~87.3 87.2 0.10
0.10 109.2~112.1 110.7 1.00
FEARMK 0.25 88.7~90.2 89.4 0.73
0.50 83.1~83.8 83.4 0.30
0.10 91.3~95.0 93.2 1.24
R HUIR 0.25 90.0~93.3 92.2 1.27
0.50 85.3~87.7 86.4 1.03
0.10 105.4~106.4 106.0 0.42
FELE IR 0.25 86.7~88.2 87.7 0.61
0.50 85.4~87.4 86.8 0.80
4 i hn AR B R 81.7%~116.9%, A XF AR E i 2% K
=A

A TAEE ST T QuEChERS- 2 R0 AR €8 1 12 W) B )
IR AN GRE IR 7 bR I IR S AR 2 5k B R T Ik
i X PR, R AR AL, TEREEAIETT, FEARE

0.10%~1.96%, 5 BRAE 0.007~0.017 mg/kg L, E&
FRTE 0.02~0.07 mg/kg Vi [l %L Pl . maL.
WA . T, ST RHCER PR R KR, K8
R AR . RN . TR AR AGEENR 7 ADoK R

AR 25 5% B [l g Az
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