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Determination of Paclobutrazol Residue in Ophiopogon japonicus from Sichuan by the QuEChERS
Combined with GC-MS/MS-internal Standard Detection

GOU Yan"*, GAO Chi', DENG lJingjing', LI Hongyan', GENG Zhao"*, ZHOU Juan’, YUAN Jun’, LI Min' (1.
College of Pharmacy, Chengdu University of TCM, Chengdu 611137, China; 2.Sichuan Provincial Institute for
Food and Drug Control, Chengdu 611731, China)

ABSTRACT OBJECTIVE: To establish a method for measuring the paclobutrazol residue in Ophiopogon japonicus from Sichuan
and detect the quality of O. japonicus from Sichuan from different sources. METHODS: Totally 50 batches of samples were
collected from different origin places, commercial markets and manufacturers. The sample pretreatment method was QuEChERS
method, .ie the sample was extracted by aqueous acetonitrile, salted out by QUEChERS extract package (containing anhydrous
magnesium sulfate and anhydrous sodium acetate) , the extract solution was purified by QuEChERS purification package
(containing anhydrous magnesium sulfate, N-propyl ethylenediamine, octadecylsilane chemically bonded silica, silica gel,
graphitized carbon black) and then added into internal standard triphenyl phosphate. The paclobutrazol residue in O. japonicus from
Sichuan was determined by GC-MS/MS. The determination was performed on DB-5MS column. The temperature programming was
adopted, and the detector was triple quadrupole MS detector. The initial flow rate of carrier gas was 1.3 mL/min; acquisition mode
was MRM. Injection method was splitless injection. RESULTS: The linear range of paclobutrazol was 1.01-505 ng/mL (r=
0.999 7). RSDs of precision, stability (24 h) and repeatability tests were 3.94% , 13.62% , 7.54% (n=6), respectively. Average
method recovery was 111.26% (RSD=5.43% , n=9). The paclobutrazol residue in 50 batches of sample were 0.02-2.72 mg/kg.
CONCLUSIONS: Established method is simple, accurate, sensitive and reproducible. It also can be used for the determination of
paclobutrazol residue in O. japonicus from Sichuan. The contents of paclobutrazol residue in O. japonicus from Sichuan from
different sources are different greatly.
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Tab 1 Source and acquisition period of 50 batches of

samples
o 8 T At
1 TOIERER b 20185 || 26 TG = AEG M 20183
2 R AR T 20185 || 27 NI =AENER 20183
3 WIERERETARHEITRC 20185 || 8 JWIESARMERKMA 20183
4 PIEEAEENTARHEITED 20185 || 29 TIBE=AEMEEKFB 20183
5 Mg =R EEmETIEA 20183 || 30 MWIE=RESEEENC 20183
6 JUIE =R RSB 20183 || 31 MWIA=HENER 20183
7 B =R EERETSC 20183 || 32 MUIB=HEABH 20183
§ BT 20184 || 33 AR A 20185
9 PUIAHMRITHL 20184 || 34 HRAMIEEHEB 20185
10 MR RTIER R 20184 || 35 A elAREERSC 20185
1 WA= RERRA R A 20183 || 36 RIS D 20185
12 WIE=R LR B 20183 || 37 HARUAREESE 20185
13 WIE=RERMHAEC 20183 || 38 KA F 20185
14 PIE=RERERAEND 20183 || 39 HZBRMEHRAR A 20184
15 P =R AR E 20183 || 40 HEHEREARARD 20184
16 WA =RERRARF 20183 || 41 AHREHRAR C 20184
17 W =REEER G 0183 || 42 hAHFMEARARD 20184
18 PUIIE= A REERFR P H 20183 || 43 PLHFEHRAAE 20184
19 PUIE=RERERRR ST 0183 || 4 PLHAEHRARE 20184
20 DIB=HEERERT A 0183 || 45 HAMELLAELA 20184
A =R EEEER B 0183 || 46 PMEELIAERE 20184
2 g =R RERER C 0183 || 47 hAbRERLAMELC 20184
B g =R RERER D 0183 || 48 HAMMELLAMELD 20184
U PNE=REEEER N E 0183 || 49 PMAELLATERE 20184
5 MWIE=RE£TY 0183 || S0 PEMEELIATERE 20184

{635 4% 4 DB-5MS (30 mx0.25 mm, 0.25 pm) ; i
S JHREFE Tl 5 A6 DU 25 S = B DU MS s W BRI
40 °C,8RJ5 1L 20 °C/min F+ 2 220 °C, LA 35 C/min F+ £
300 C, PRHF 5 ming 2N R, W R FH AR JEE 47 il
B, WIUA T A 1.3 mL/min; #7355 5 (BED B 7R
70 eV, B FURIRE A 200 °C, 82 MR A 280 °C . Hidii
RAE T Ry Z SR M (MRM) , AN GG R s Z2 500 5
DA ) ELAAR M 0 88 %ok B il e e SR R 2.

®2 SHMENRHEEENE T RAiEES
Tab 2 Specific monitoring ion pair and collision en-
ergy of paclobutrazol and internal standard

WRGRE AR ERETH AL T
W ng/ml I, min i piEREE LV it A

ke

25 5050 12460 236.0—125.0 9 236.0-167.1 9
236.0-132.1 18
kR 500 14407 326.0-233.0 12 326.0-215.0 21

326.0-169.0 26

22 BiRMHIE

221 WER- TR IA R BUZBERR MR 0.5 g, i
NG 25 mL AR A% AV, B mL V7 20 mg R BEIR
TR s 5 UL BLEE 0.25 g, MUK 12.5 mL N2 2
25 mL, 15 B, B mL W% 10 mg IIA4EE. HU R AL
BRI A I, #8550 R S I PRI 45 VA T O 25 PR B
B s i, 0 i BB RV B R 1 pg/mL VIR 2.5
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Fig 1 Extraction ion chromatogram of paclobutrazol

and internal standard
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Fig2 Total ion chromatogram of 2 kinds of solutions
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10.1 ng/mL A 1 mL, A5 % I A PIBR- 43 B O3 500 7
W 0.3 mL, #55) s A IR pL, T A GC-MS/MS A H,
FIHEFE 6 U, M, 0 g T AR . TSR I ALY
RSD 2/ 3.94% (n="6) , &R UAT 25 B2 RE T A2 100 20K
2.6 TEMRSHKNREZ

5 % BUT S VR B A 1.01 ng/mlL (1) 2234wk Xof BE
VTR AT LR, LAE MR LY 100 1.3 14> By e
PR IR IR . 4525, 2200 e 5B 0.6 pg/kg K
TR A7 0.2 pg/kg.
2.7 BEMER

B42.2.37 30 A AL TR, 4l TS TR N CE 0.
2.4.8.12.16.,24 h B}, 4% “2. 17T S5 AR HERRIN 2 |, 1 S 0
AR, 259 I T LAY RSD N 13.62% (n=17) , FHA{iE
IR TRAE S IR 24 h B AT E
28 BEEMER

IORE S (RE S g5 R 1) k6 0, 452,237 0 Jr ik
il 5 DA A VA TR, $2 2. 1 AR AR R I 5 o 4551, 6 17
FEG S I RSD N 7.54% (n=06) , R BIA Jy ik H A VEAF
HEOR,
2.9 MNEEERILLE
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JRE DR , 725 R PRS2 I A 22 3500t Bt T

W (2.02 pg/mL) 3 i, il B3 A4S BT Wk B (10,1,

20.2.50.5 ng/mL) ¥ IR, TSR BE Tl 4 3 A, 3L 9

0y, i bR T BRI EIE A A TR S AL IR R , 25 R

SER NN 111.26% (RSD=5.43% ,n=9) , T 3,
x3 ERRLR

Tab 3 Result of recovery rate

HAaE  MAEagnl  WEEagml  WRE % FHECR%  RSD,%
0 101 12.00 11883
0 101 1145 11333
0 101 11.80 116.80
0 202 2.8 118.06
0 202 2094 10861 11126 543
0 202 2246 .17
0 505 5475 10841
0 505 52,74 10443
0 505 5136 10171

2.10 HRPESIUEKBENESR
AT 18 7 %0 TSR AR 1) 50 U1 22 4R i vt 25
B BA AT RN (n=2) | B RAES A P kG T2
e, PRI A
F4 OMERPEHMKBENELR (n=2)
Tab 4 Results of determination of paclobutrazol resi-

due in 50 batches of samples(n=2)

P 5 Uﬂluiﬁ,mg/kg P 5 fﬂﬂﬁﬁ,mg/kg P s f‘)ﬂ”%ﬁ.mg/kg
1 0.77 18 0.17 35 0.34
2 0.11 19 0.96 36 0.25
3 0.45 20 0.63 37 0.31
4 0.47 21 0.10 38 0.23
5 0.10 2 0.19 39 0.39
6 0.13 23 0.39 40 0.26
7 0.09 24 0.21 41 0.36
8 043 25 0.68 4 0.40
9 272 26 122 43 0.93
10 0.28 27 0.25 44 0.02
11 0.37 28 0.08 45 0.30
12 0.27 29 0.61 46 0.32
13 0.50 30 0.61 47 0.34
14 138 31 0.22 48 0.36
15 0.42 32 0.87 49 0.81
16 1.01 33 0.29 50 1.06
17 0.29 34 0.38

3 it

3.1 XTESHWKEE

R SRR , 2407 FAe e i v B0 22 20
SEAEAY AR, W] RE S 2 B R | S0 AN
B PRI 75 e S RN R B L A AR R
KRB A, M AT B R 223 T —
PR RE AR R AR 0], HAE BN R E , B (22
PP R As A AR AL , an H AR K
FARE S NIE NN AN BN VI T e A WU E 2V A3
BA Ry —HERRE” (R 0.01 mg/kg) , 55 [ RRBH I 52 3 1]
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B2 5= Il i I i B 1 < 0 i = N
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2.72 mg/kg, MR 27 ER BB F AN BN HEE Y
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H R 20 S ik R v 22 A8 () PR o I K
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YEE 2RISR, X EE E & AR GB-2763-
2016, Z2250me iy R JE2 31 il — i 7E 0.05~0.5 mg/kg (7EAH
B HNE TR 0.5 mg/kg, TEIMZHF P4 0.2 mg/kg, 7E R
R 0.05 mg/kg, 7EF SR 75 L R 0.5 me/kg, TE T
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