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QuEChERS

BB, % 4E R M, BER B4, X M, Erw, AR
(AR E2EEE WA R A AR, K1 410125)

W OE: B 2T & OB @ BB BT 1k (high performance liquid chromatography—tandem mass
spectrometry, HPLC—MS/MS)Il Wi th 228w 5% B 1k 1) /BT 51k B3k FEARRH QUECHERS (quick, easy,
cheap, effective, rugged, safety) /7L THIACEE, FHZIEHEHL, N-PN3EZ e (N-Propylethylenediamine, PSA)#I
TOKBR IR Bk, 3% F HPLC-MS/MS #6:ll . 3% i Hypersil GOLD Cig (i%41(100 mmx2.1 mm, 1.9 pm)i#E£T
G388, 0.1%H ERZK I W - F BV WA A It s AR HEA TR0 BE DRI, VRN A 0.3 mL/min, HEN 35°C, &R £
AETE 0.0005~1.0 mg/L ¥ B 70 B I B AH 56 25K r’=0.9981, I RIFILIEXE R, 7E 0.002, 0.2 F1 2 mg/kg ¥
AT, ZR0MAEG 0 . R TRt PS55I [BEDBCR T 80.9%~102.7%, AR AR i 22 Y5 15
4.1%~13.1%, JrikiEm RN 0.002 me/kg. @ X NIABARRIME . MEFIRER . [BIMCR RN B2 4F, T8
TR v 2o A % B A A DU

KEA: ZA0; QUEChERS; [RROBCAH (1% - AR IR ik H A

Determination of paclobutrazol residue in citrus by QuEChERS-high
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of paclobutrazol residue in citrus by high
performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). Methods The samples were
pretreated by QuEChERS (quick, easy, cheap, effective, rugged, safe), extracted by acetonitrile, purified by
N-propylethylenediamine (PSA) and anhydrous magnesium sulfate, and detected by HPLC-MS/MS. A Hypersil GOLD
Cig column (100 mmx2.1 mm, 1.9 m) was used for separation, and 0.1% formic acid aqueous solution-methanol solution
was used as mobile phase for gradient elution, the elution flow rate was 0.3 mL/min, and the column temperature was
35 °C. Results The correlation coefficient r* of paclobutrazol in the range of 0.0005-1.0 mg/L was 0.9981, showing a

good linear relationship. The average recoveries and relative standard deviations of paclobutrazol in citrus fruit, pulp and
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pericarp were 80.9%—-102.7%, 4.1%—13.1% and 0.002 mg/kg respectively at 0.002, 0.2 and 2 mg/kg levels. Conclusion

This method is simple to operate, high in accuracy, good in recovery rate and precision, and is suitable for the detection

of paclobutrazol residues in citrus.
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(graphitized carbon black, GCB) .PSA(fE CNW Bl 22 Al);
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Table 1 Gradientelution procedures of mobile phase

fif 18] /min WA A/% WS B/%
0.00 20 80
0.50 20 80
2.00 95 5
4.50 95 5
4.60 20 80
5.50 20 80

222 &

HL B AR (electron spray ionization, ESI); Hi &5
Webk: 1E; AR ARG BARUERT): 276 kPay B TR HRAE
R 320 °C; WEEMRE: 300 °C; B FWE%EHUE: 3500 V.
ZRMER R R R BT TR TR R R E SR
#2,

R2 ZUMRIESY

Table 2 Mass spectrum parameters of paclobutrazol

PREEE BT FET SR Tl
/min (m'2) (m'z) L /V fem/vV
3.88 294.1 70.3 116 37

294.1 125.0 116 21
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STINFRES G IRE R CREZ 5.0 g, 2RFUR A
10.0 g) T 100 mL B4, MMZIECRE 20 mL, 23 HIR
R 40 mL), N 7.0 g & fkdh, =i iEEY | min, F
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BR . PHEERE PSA+HIC/KBRIREEAE A IR 56 T Ak 71
FiERZME. EER
H45 LTI 114 22 55 s Ao 7 R e ROV B PRI 310755 (0.0005
0.001. 0.01, 0.05, 0.1, 0.5, 1.0 mg/L)AFUFEHMI, F4
WEES 3 R, DAL B IR A bR, KR fry e 1 AR
AL bR, 2 bR o 2k, 15 5] 2 gome iy 2R 1 1 5 Oy
Y = 47394076X+342456, £ 0.0005~1.0 mg/L i [HH, Ltk
K F BT, AHOCZRL r?=0.9981, JLAEMIAE A | SR AR
By sE BRI 0.002 mg/kg.
3.5 FHEREWE

ZREAERTIAR A L R B R s N TSR 45
LR 3. G550 FKH, 7£0.002, 0.2, 2 mg/kg 3 NEMIAKETF,
ZRHAEAR AT SR RSN SR R 93.0%~102.7%,
XS BREN 254 4.1%~13.1%, TERTRER A T B as e
1 89.4%~100.3%, FXAFHEMZEN 5.2%~8.7%, TEMRGRE
PP S 24 I Il 80.9%~90.3%,  AH Xt AR HE A 25 4
6.5%~8.5%, FFEACLER BRI ZEK

&R RR. BESAEMMOERILE 2, &5,
PR SRR S IR € 1 P L 3.

3.3

34

RT: 2.89-4.89 SM: 11G RT: 3.89 NL: 1.91E4
AA: 53256 m/z=69.76-70.76 F: + ¢
100 ESI SRM ms2 294.091
%0 £ [70.261-70.263,
i 38 g 125.039-125.041] MS
# 60 E Genesis st-1ppb-1
= E
% 50 E
40 E
30 E
20 £
10 E
0 F2297 3.14 3.23 3.48 3.65 $ 4.23 441 459 475
3.0 3.2 34 3.6 3.8 4.0 42 44 4.6 4.8
B )/min
K1 Zamsebr il i 6.3 #(0.001 mg/L)
Fig.1 Chromatogram of paclobutrazolstandard solution (0.001 mg/L)
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R3 SYMEMBER. RARKEPHMREEER
HExRERE
Table 3 Spiked recoveries and relative standard deviation of
paclobutrazol in citrus fruit, pulp and pericarp

M A [ IR SER IR AR v 2

BB AL /(mg/kg) 1% 1%
0.002 93.0 13.1

R 0.2 102.7 5.8
2 99.1 4.1

0.002 100.3 8.7

R 0.2 89.4 7.9
2 99.9 52

0.002 80.9 8.5

P33 0.2 84.6 6.5
2 90.3 7.8

3.6 SCERHEERANE
A K ST 37 AR T W S 264 | B RS A b4 3 A4

A FPIL 15 AR, SRIAATD IR E 228 R 2
SRR, SRR 15 MR RARER R 2
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A /N 0.002 mg/kg.
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BT, A5 JOOK B RRBE A AR R AP ATFR R
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80.9%~102.7%, FHXIFRUEM 2R 4.1%~13.1%, FFEAKZ
Bk BA R IN (A EE5R

AWFoE S AR BUR AR R | b | o K R e A

A4k, @57 T QUEChERS 454 M {2,115 A B i 1% 1
DU REA Hh 2280 ke B A (4 43 W7 D 1%, 2 TR AR T A8
P, REUE RO B R, IE T A b o
B BA A RGN

RT: 0.00-5.50 SM: 15G NL: 1.06E3
100 m/z=69.76-70.76F: +
90 a cESI SRM ms2
% 38 3.90 294.091
T 60 [70.261-70.263,
Z 50 125.039-125.041] MS
40 F-TJ-CK
30
20 500 _5.36
10
00.0 0.5 1.0 15 10 25 3.0 35 40 45 5.0 5.5
Bisf 18] /min NL: 4.96E2
RT: 0.00-5.50 SM:15G m/z=69.76-70.76F: +
90 ; 294.091
w80 [70.261-70.263,
# gg 125.039-125.041] MS
% 50 R-TJ-CK
40
30
20
10
%0 05 1.0 15 10 25 30 35 40 45 5.0 55
ff 8] /min
NL: 9.42E2
RT:0.00-3.50 SM:ASG 391 m/z=69.76-70.76F: +
100 CESI SRM ms2
gg c 294.091
70 [70.261-70.263,
i€ 60 183 239 263 304 125.039-125.041] MS
' 50 P-TJ-CK
Z 10 508
30 492 5
20
10
0

0.0 0.5 1.0 1.5 1.0 2.5 3.0
fi5f[&] /min

3.5 4.0 4.5 5.0 5.5

a2, b 2RIA, o R

& 2

L

Fig.2 Chromatogram of blank sample
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RT: 2.90-4.90 SM: 11G RT:3.90
100 ¢ AA:27649 NL: 9.74E3
90 f a m/z=69.76-70.76 F: + ¢
s 80F ESI SRM ms2 294.091
# 70 [70.261-70.263,
= 60 125.039-125.041] MS
E 50 g Genes is f-t-2ppb-1
40 E PP
30
20 f
lg E 2,99 323 337 353 3.68 410 422 435 452 4.77
3.0 32 34 3.6 3.8 4.0 42 44 46 4.8
it ] /min
RT:2.90-4.90 SM: 11G RT:3.90 NL: 1.13E4
100 AA:31706 ol
o0 m/z=69.76-70.76 F: + ¢
<0 b ESI SRM ms2 294.091
B o [70.261-70.263,
60 125.039-125.041] MS
= 50 Genes is r-t-2ppb-1
=
40
30
20
10
o E294 3.18 331 350  3.67 408 423 434 445 461 476
3.0 3.2 34 3.6 3.8 4.0 42 44 46 4.8
A5t ] /min
RT:2.90-490 SM: 11G ii;%% B
100 : NL: 8.12E3
90 c m/z=69.76-70.76 F: + ¢
80 ESI SRM ms2 294.091
w70 [70.261-70.263,
i 60 125.039-125.041] MS
-i% 4518 Genes is p-t-2ppb-1
30
20
1(()) 322 338 3.56 3.67 3.77 4.22 4.39 451 468 4.83
3.0 32 34 3.6 3.8 4.0 42 4.4 46 4.8
i8] /min

a2, b RE, o SRE,
&3 InbRRE #0002 mg/kg)
Fig.3 Chromatogram of spiked sample(0.002 mg/kg)
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