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Simultaneous Determination of 10 Pesticide Residues in Menthae Haplocalycis Herba by SPE and
GC-MS

HE Pengl, YU Shasha 2(1. Wuhu Institute for Food and Drug Control, Wuhu 241006, China; 2.Anhui Business College, Wuhu
241006, China)

ABSTRACT: OBJECTIVE To establish a method of qualitative and quantitative analysis simultaneously for 10 pesticides
residues in Menthae Haplocalycis Herba with SPE and GC-MS using the mode of selected ion monitoring. METHODS The
pesticides residues were extracted from samples with acetonitrile, then the extract was purified by SPE column and ready for
GC-MS analysis. Internal standard method was used for quantification. RESULTS The 10 pesticides were linear in the
concentration range of themselves with correlation coefficients more than 0.99. The recoveries of 10 pesticides were from 73.1%
to 112.8% at three spiked levels with RSDs no more than 5%. CONCLUSION The method is simple, feasible and sensitive
with accurate results, which can be used for the simultaneous analysis of various pesticides residues in Menthae Haplocalycis
Herba.
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T AS I AR 25 10 3 B . 1AL 5 S I 3 B2
KA. HETH AR 253 U7 AT e 2 S i
FBIEHUE. IRGIEEE. BIRIBEUE. RIKIZEH
EEEPA, Al T A B TR S B KR AT
YR VR G R () AR AR G . AR OB . B
BIE gL R AH 4> BUAE V. QUECHERS V2
1081 G A R T AT R A 2 22 B B A A 0 S
BRHRAE , AT FiAa FH 4 A T 18 DR 10 90 e iR 72
HATIREL, FIH BN . BAR. RS R AN
YHE T 1 1) [ AH K 22 (SPE)IEAT ¥4k, K R
EE. HERTESR. M. B EAEIHRE GC-MS
RV EAT o il e, A R0 Is B T A R 2 F
A 23 [ B AE BRI 5 11 H 1

1 MR5E%

1.1 5Ky

Agilent 7890A AR LA 5975C Ji kA (36
Agilent A 7]); Mettler Toledo XP205 HL T /34T
RAV-Gifi MR EIFE R 2 A \)); EV311 Jefs 28 kAL
(Ab 5361 ZE R A F]); Thermo Maxi Mix W% ig 4k ¥
PR R AR A T]); HC-3018 & 5 DAL (%
#h R A F]); Agela Cleanert TPT [&] AH € HUH:
[2 000 mg-(12 mL)™", REHEGUAIRAT]

10 PR ZG0T B SR (AT : 95.5%) MR
(AL 99.0%) BXORZGHE(ZESE: 99.0%). %
PE(AEE: 99.0%) HEFGHBE(LEEE: 97.0%) FA
IR % B (26 . 90.0%) i =X 5 49 e (46 7 -
99.0%) VR e (20 . 98.0%) 3 >k B 18 [H
Dr. Ehrenstorfer GmbH A ] ; B HEE XS I s
AL AR AT, W 104.0 pgrmL ™), FUEHRRER
MR AR IRF AR, 102.0 pgmL ™) AL
F(HNFrY, 5E Dr. Ehrenstorfer GmbH A ], 4f
fE: 98.5%); LME. HIR. IECkECRIER, EH
ACS BRMEZE AT M p GElicsE 15 4k, 7~
WA 2B TR,

1.2 AR £ BEGUR AR ) £

RS FREUR B 12.08 mg. FERE 17.75 mg.
BCOR 2 lE 20.38 mg. 26 HH 23.28 mg. FH A
20.70 mg. FELHEE 21.40 mg. J=UE KA
20.61 mg. JRFZME 20.20 mg, 4> 7 E T 100 mL
B2, MIECKRERIFMBERZE, £, o
SIS & R bR i & B . o B % B HUR R
B 4 mL. MEGRBEEEHR 0.5 mL. BXORZ T BEK
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0.5 mL. S FE £FK 0.5 mL S 59 FE £H% 0.5 mL
BEUR A B 0.5 mL . iR X &R 3 g BE W
0.5mL. VRESGEEEIA 1 mL. FECE R SV
1 mL. AU IS VAW 1 mL & T [/ — 25 mL
B, MECKEBBEZIE, #5, WERE
X TAEV . RS EUA A L4 6.626 mg BT
100 mL S, IiE s rmBe sz g, 7
5], 3R EER. RN EER 3 mL BT
25 mL 2, iECkRmBERZIE, 5, RS
P bR TAE ¥ -
1.3 FE AT A

BUEm 4ii 29 5 g, K%M E, BT 50 mL &
DEYH, IMANZHE 15 mL, WigiR& 1R 5 min,
4 000 r-min' B0 5 min, BCEIE R T 200 mL 3.0
M, BRI 15 mL ZREEE R, B,
HIF 2 PR, 40 C/KIBIE 7KK % 2 mL. 1F
Cleanert TPT [EAHZEEUEFIIA 2 cm = /KB R
B, 10 mL ZB5-H 2R3 o 1) Tsk A A B IME,
FERMHW . FEXSOM, FE, ¥ EEREERIK
G BTG /N B, HRE-FRG 1)
2 mL PEEAERON, EE 3R, HBRRRERE
ANKEE, FHZHE-H2EG 0 1D)25 mL Bei /M, gk
WV T RSO, 40 CKIBIER 7% K % 0.5 mL,
s mL IE R HHTE R R, EE 2K, k4=
0.5mL, &#HEBE | mL BT, BEEMANF
TAE# R 10 ul, INIE e R 2 ZIE, it GC-MS
W E
1.4 )k A

Agilent VF-1701ms EZ4HE (30 m X 0.25 mm X

0.25 pm), I 50 °C (1 min)—22"0 5140 C

—3Cmin_ 250 'C —C<MI 5590 *C(9 min), PR
FIRSE: 280 °C, #X: He, Wi#: 1.2 mL-min ',
ANOWHEFE, 1L.5Smin JEFT R, R
Ji#: 15 mL-min'. FEREEN 1 L.

& dR: 70 eV, BRI 230 C,
VUL AT : 150 °C, B E: 280 C. ¥AFILE
iR: 5.6 min, EFEEFAIM(SIM): REFPR 25 EH
1 ANERE T, 2~3 NEME T, i B A,
FRGER . ST UK 3.

2 HR51
2.1 AREGHERE SR T i e
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J7EP, BRSO il ik 2y BT 3 KRR kAT
WsE, ARFFRAAETRE P HRH T GC, (HEHEZ
AR L FIN o dr i #E b, 24N 0 G H 2 [F
93 A AAR DL SR it v AR 22 ) 2% S5 S50 DLk 3145 2%
B 2R &, (R CAHERR AT A e &, i L
GC H figim ik Or B i 1R] JE AT 5 14 1 i iy 9,451 45 3
ITCIEXT AR AT HERf M e 1, W 5 33 “ P
PE”, XM GC ARG ZRE i —RARE,
DRI B 28 4% 7 ME . & & Re /MR AR RSB H
7:(GC-MS).
2.2 HREL. kAR ALIL
RIS R AT, AL SRR LB
AHTEE(60~90 CHFE NI FRIBEAT H AL, 4558,
L1, g5 R CIEAE 3R B 77 A& 245 ) [l Wi
e T HAD 2 SR, MR &R B BUE A
Mo ARG R AR AR PRI SR B [F B, R
bEE REA NI 055405 i TR U+,
R B B A & o i A B A SR e kN
GC-MS, HUR ] fe /™4 M E BB RN, H AR
e A% T30 110 T3k 20 A 0 e 71 AT a0 23 0 SR B
AT AL o 1 A A A T R AR 245, B A D 1) O B I 7
713 43 85 141 S B ) iy 4k P 2k S ) o i A, i
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FELLBGE A e I E ARG (SPEME LT
%, #%$ Cleanert TPT. C18.Florisil. PestiCarb/NH2
L2 M E A FEROE TGS, SRR 2, Rk
BLESE Cleanert TPT [EAHZEHUAERS, TP
A, ARG RIS R EAR

R/l 3APER ST H M 10 F RG89 B R W2
Tab. 1 Effect of 3 solvents
pesticides in Menthae Haplocalycis Herba

for the recoveries of 10

FREUA T AT 2540 T 10 Fif R 24 [ L %
N 73.1~99.4
LR 51.2~100.5
T (60~90 C) 39.47~88.4

*x2
B
Tab. 2 Effect of different SPE columns for the recoveries
of 10 pesticides in Menthae Haplocalycis Herba

T #9 SPE AE X T #4725 41 o 10 F R 20 oy BT e R 1y

A SPE 4% VAT T 10 PR 24 [l U550 /%
Cis it 53.6~87.2
PestiCarb/NH, 5 BkE TP I G
Florisil # T4 B TG
Cleanert TPT 4% 73.1~99.4
2.3 10 PR 24 1) 58 A i

I8 IR B I DR RE 10 Pk 2, 7R
FRTE) PR SEBG 25 11 T, A i rP AR 0 e 245 ) £ B B )
5568 VA B R 6T LA TR 1D AR B B TR 2 7E +2.5%
Z s PR ] S e T AR
5 BRI A8 1 B TR B AR O SR FEXT B, X H
FRAR 25 HEATHE— B BIED. 10 R 24578 & 6 1R
T AN T R S U B L 1~3.

BHRAE ¢ 267

SN

29,37/

29.660

N8 5

NS E ONE N
UG ONE] A

e

A i
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B 1 10 o 2476 & xh BV WA B B T i
Fig. 1 The TIC of mixed standard solution with 10 pesticides
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Fig.2 Partial enlargement of Fig. 1
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Fig. 3 The TIC of sample solution
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“1.47 TR ZFAFEN U k- BUE R A, BL&
PRAE R VEBOREE x MEARKR, #ARZE B T IE
T AR 5 A S P s U R U T AR T LR ARy

*3

PR Tk 4

it??]i/% i

Ay, efilbr a2, S RALHE RS R
R 3, SRERTESHIRBETEREA 10 Fifzy
PIZRIE R R RUT. PL 3 558 L (S/N) U5 10 Fh
KA R, 25 R I3 3.
2.5 HIEMHETRE SHREE

HRE stk 9 fn, AT . AR 3 MIKRE
(nmR B GRE, BN EACEFATIE 3 4.
[ A it 7 Ak 38 g 92 Ad R A1) 43 0 R [T AR i VTR
(Fi~ B K3 MNIKREER 3 48), 1% “1.47 TR 44
N SAE R - o B A AGHEAT b, TR R
AR AE R 22, 45 BN, 10 Rk Z519°F 1 [
WEN 73.1%~12.8%, RSD AL 5%, 455
* 4.
2.6 B R 25k R E I 45

B15 HILRE SN, 2 “1.37 TR J5 1) & At
WL HEREE, 10 PR 2GR TR S . &
M. E A, HAb 7 MIRE . 4

RILE S,
3 g

BT SPE [EMARUSEL IS GC-MS
IR E AR &, A R o T 2 AT
AL 2R AT AT AL B 2% s T P
HIXMER . ZVEBRIE T, REE S R T4,
FLA BT A MERf FEAURS 5 5, 7T 2 v 24 4
A 2 R B AT A B 2R, R R AT Dy A A
R AR M i I SE 2% .

10 RGN EERGHE., FEFT. AMEFTE. HXAHABER

Tab. 3 Retention times, characteristic ions, linear equations, correlation coefficients(r) and limits of detection(LOD) for 10

pesticides
K245 REM /min  CRRT/ R Yot kg, COHHEES AR R
m/z m/z pug-mL mg-kg mg-kg
LS 6.58 109 185, 200 y=12.837x-0.336 7 0.998 9 0.020 8~1.248 0.005 0.020
SR 17.04 125 143, 229 y=5.214 3x-2.091 9 0.9906  0.092 3~5.538 0.020 0.090
oA BRLR 1 19.57 277 260, 247 »=5.075 2x-0.112 6 0.9994  0.020 4~1.224 0.005 0.020
WS T 20.84 146 157, 298 $=20.654x—0.763 5 0.9985  0.017 6~1.056 0.004 0.017
WX 2R 3 i 26.37 181 166, 165 y=107.55x-4.313 7 0.9984  0.0202~1.212 0.002 0.010
] 29.38, 29.66 183 163, 255 $=99.956x-6.976 9 0.9958  0.023 0~1.380 0.003 0.012
A S 31.81, 31.88, 32.05 181 165, 163, 180  y=4.8212x-0.260 5 09972  0.020 7~1.242 0.005 0.020
WE LS G 32.29, 32.70 199 451, 157 3=6.568 3x—0.341 2 0.9971  0.0193~1.158 0.005 0.019
it =X K 5 33.74 167 181, 225 y=1.575 7x-0.493 5 0.9949  0.020 4~1.224 0.005 0.020
WA 35.17 181 253, 172 y=4.642 8x—0.670 5 0.9925  0.040 0~2.380 0.010 0.040
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* 4

3ATEAARE T 10 K 25 89 B di 2 F0 48 4 A7 % % 2 RSD(n=3)
Tab. 4 Recoveries and RSDs of 10 pesticides at three spiked levels(n=3)

ViR Y i A ' /g TINFRE T 1) /g W€ B /ug PR /% RSD/%
TR 0, 0, 0 0.125, 0.125, 0.125 0.120, 0.118, 0.119 95.4 0.7
0, 0, 0 0.250, 0.250, 0.250 0.226, 0.227, 0.228 90.9 0.5
0, 0, 0 0.375, 0.375, 0.375 0.348, 0.349, 0.353 93.4 0.8
IR 0, 0, 0 0.554, 0.554, 0.554 0.426, 0.424, 0.427 76.9 0.4
0, 0, 0 1.108, 1.108, 1.108 0.936, 0.906, 0.936 83.6 1.9
0, 0, 0 1.662, 1.662, 1.662 1.437, 1.466, 1.436 87.1 1.2
e 0, 0, 0 0.122, 0.122, 0.122 0.125, 0.120, 0.124 100.4 2.0
0, 0, 0 0.244, 0.244, 0.244 0.236, 0.233, 0.234 95.8 0.5
0, 0, 0 0.366, 0.366, 0.366 0.346, 0.357, 0.347 95.3 1.7
W B Tl 0, 0, 0 0.105, 0.105, 0.105 0.086, 0.085, 0.084 80.6 1.2
0, 0, 0 0.210, 0.210, 0.210 0.153, 0.154, 0.155 73.1 1.0
0, 0, 0 0.315, 0.315, 0.315 0.235, 0.234, 0.238 74.5 0.8
e i 0.254, 0.256, 0.256 0.121, 0.121, 0.121 0.355, 0.359, 0.359 84.4 1.6
0.256, 0.255, 0.255 0.242, 0.242, 0.242 0.473, 0.475, 0.473 90.3 0.8
0.256, 0.255, 0.255 0.363, 0.363, 0.363 0.592, 0.587, 0.595 92.6 1.4
S5 0, 0, 0 0.138, 0.138, 0.138 0.108, 0.111, 0.110 79.5 1.6
0, 0, 0 0.276, 0.276, 0.276 0.230, 0.234, 0.233 83.9 0.8
0, 0, 0 0.414, 0.414, 0.414 0.377, 0.381, 0.372 90.8 1.2
AE s 0.220, 0.221, 0.220 0.120, 0.120, 0.120 0.325, 0.325, 0.323 86.3 1.2
0.221, 0.221, 0.222 0.240, 0.240, 0.240 0.426, 0.436, 0.429 86.9 2.4
0.221, 0.220, 0.220 0.360, 0.360, 0.360 0.537, 0.524, 0.530 85.9 2.2
BE X 3G i 0, 0, 0 0.116, 0.116, 0.116 0.118, 0.121, 0.120 103.4 1.4
0, 0, 0 0.232, 0.232, 0.232 0.214, 0.215, 0.218 93.2 1.0
0, 0, 0 0.348, 0.348, 0.348 0.335, 0.336, 0.339 97.1 0.6
i =& R A T 0, 0, 0 0.122, 0.122, 0.122 0.135, 0.140, 0.139 112.8 1.9
0, 0, 0 0.244, 0.244, 0.244 0.239, 0.242, 0.249 99.4 2.0
0, 0, 0 0.366, 0.366, 0.366 0.368, 0.362, 0.364 99.2 0.8
AR 0, 0, 0 0.238, 0.238, 0.238 0.203, 0.206, 0.208 86.5 1.1
0, 0, 0 0.476, 0.476, 0.476 0.449, 0.460, 0.458 95.9 1.3
0, 0, 0 0.714, 0.714, 0.714 0.751, 0.761, 0.742 105.5 1.3
xS ISHETHFERFRGRTMNEER
Tab. 5 The determination of pesticide residues in 15 REFERENCES
batches of Menthae Haplocalycis Herba [11 XUEJLJINHY, TIAN J G, et al. Study and thought on issues
2 Sk S e/ A/ UEN O L of pesticide residues in Chinese materia medica [J]. Chin
mg-kg mg kg mg kg Tradit Herb Drugs(* §.2), 2007, 38(10): 1578.
20140618 0.051 0.044 / 2] LIUXL, LIXS, LIUS W, et al. Determination of 13
20140621 0.032 0.034 0.024 representative pesticides in Chinese herbal medicine plants by
20140623 / 0.043 / dispersive solid-phase cleanup and gas chromatography-
20140626 0.038 / / tandem mass spectrometry [J]. Chin J Anal Chem(7}#T{t.5),
20140627 0.044 0.036 0.028 2013, 41(4): 553-558.
20140701 / 0.067 0.031 [3] LIU D J, XUE J, WU X B. Advances in determination of
20140703 0.058 0.048 / multi-residue pesticides in traditional Chinese medicine by
20140706 0.043 0.041 / GC-MS [J]. China J Chin Mater Med(* [ #1252% %), 2011,
20140708 0.022 0.057 / 36(4): 396-397. o o _ ,
[4] HE P. Study on the determination of 20 pesticide residues in
20141003 0.012 / / Panax notoginseng, PTS raw materials and SanQiTongShu
20141009 / / / Capsules by SPE-GC/MS [D]. Sichuan: Chengdu University of
140628 0.034 0.032 / TCMOBES R Z5422), 2010,
140702 0.025 / 0.024 [5] LIUHB, ZHAO X F, SHI Y G, et al. Determination of five
140706 0.036 0.028 / pyrethroid pesticides residues in Anoectochilus roxburghii by
141002 0.018 / / cloud point extraction-back extraction and GC-MS [J]. China J
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Chin Mater Med(H' #1244 &), 2014, 39(15): 2859-2861. PR 2EAR), 2012, 31(10): 1219-1221.

[6] Chen L, WANG L, WANG S M, et al. Poison analysis of [8] ZHUANG W E, GONG Z B, YE J L, et al. Determination of
organophosphorus pesticides by LC-MS/MS [J]. Chin J Mod 33 pesticide residues in honeysuckle by gel permeation
Appl Pharm( ' B BLAC R 1 252%), 2013, 30(1): 90-95. chromatography purification and gas chromatography-mass
[77 JIA W, LING Y, HAO J, et al. Rapid determination of 29 spectrometry [J]. Chin J Anal Chem(5#{4°%), 2010, 38(6):
pesticide residues in cereals and oil crops by online gel 812-814.
permeation  chromatography  coupled ~ with  gas [91 HEZM. —F[S]. 2010: FHFE 57-58.
chromatography-mass spectrometry [J]. J Instrum Anal(%} 47 ks HIiH: 2015-07-04

IR EREFRER S B S BENEMFERMITIERRE D HEE
W, K, WA, BMER, BRI TSR I EIRAR, T &M 225321)

WE: B IR EATFHIRS A FTREMNTFMIERLTE LA D 4%, A% KA HPLC, &itiA
Agilent ZORBAX SB-Cg(4.6 mmx250 mm, 5 pum) #= Agilent Eclipse XDB-Cg (4.6 mm X250 mm, 5 um), #3048 A A T -
w9 Sk AR 3R R (3.9 gL —ARA AR EA R A BRI pH L E 5.0)21 1 121 67); AFHAE B A THE-m Akvih-
A AR HE R (3.9 g LT — AR A BR R R A BRI pHALZE 5.0)(61 12 1 27), A BL; kK. 244 nm; FikA
1.5 mL-min™", 48 35°C; #A4%. 20 pL, Bl MR THERLER D GXEFE, A4FEHELR DM TH
FHAEMTHORER T, BR MFEA DA TIHRAMLTHARGTE S 1.96, MR ERT A 094, KMz
FohiR BB T8 ERH 8 FTBES AN E 3 RTIREMTHEFLER DHSE, 2HELMNERALZF, &Fif AlKE
BT 09 5 8 F xR AR TH YRR D MEE, 5 kT,

FEERE: AT ; 2R D; RERTF

FESES: RI17.101 XEkFRERS: B XERE: 1007-7693(2015)12-1476-05

DOI: 10.13748/j.cnki.issn1007-7693.2015.12.016

Determination of the Content of Impurity D in Atorvastatin Calcium with the Corretion Factor

HU Lina, ZHANG Yi, GU Jian, GU Guoqing, SHAO Qingfeng(Yangtze River Pharmaceutical Group Jiangsu
HAI-CI Biological Pharmaceutical Co.,Ltd., Taizhou 225321, China)

ABSTRACT: OBJECTIVE To establish a method using the correction factor to determine the content of the impurity D in
atorvastatin calcium. METHODS An optimal HPLC method was set up to determine the concentration of impurity D in
atorvastatin calcium. The column was Agilent ZORBAX SB-Cg(4.6 mmx250 mm, 5 pm) and Agilent Eclipse XDB-Cg
(4.6 mm X250 mm, 5 pm). The mobile phase A consisted of acetonitrile-tetrahydrofuran-buffer(3.9 g-L™' citric acid solution
adjust with ammonium hydroxide to a pH of 5.0)(21 : 12 : 67), mobile phase B consisted of acetonitrile-tetrahydrofuran-buffer
(3.9 g-L™" citric acid solution adjust with ammonium hydroxide to a pH of 5.0) (61 : 12 : 27), gradient elute. The detection
wavelength was 244 nm and the flow was 1.5 mL-min"'. The column temperature was 35 ‘C and the injection volume was 20 pL.
Then, used the slope of linear equation to determine the correction factor between impurity D and atorvastatin calcium.
RESULTS The relative retention time between impurity D and atorvastatin calcium was 1.96, and the relative correction factor
was 0.94. And there was no difference between the results determined by the external standard method and the self contrast and
correction factor method. CONCLUSION The method using the correction factor between substance being examined and
impurity to determine the content of impurity D in atorvastatin calcium is available.
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