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WE: RRAREERRERESWWAEL T F, LA RKANEALEG H Chrysanthemum morifolium, & K Atracty-
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Five pyrethroid pesticide residues for three kinds of traditional Chinese

medicines using GC-MS

LIU Hongbo
(School of Forestry and Biotechnology, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: Methods for residual determination by gas chromatography mass spectrometry (GC-MS) of five
pyrethroid pesticides in Chrysanthemum morifolium, Atractylodes macrocephala and Cornus officinalis were
established. Cloud point extraction-back extraction was used as sample pretreatment method,and PEG 6000 was
used as an extraction agent, isooctane was used as a back-extractant, a chromatographic column HP-5MS was
used as an analytical column. Content was calculated by the external standard method using GC-MS. Results
showed a linear range from 15.00 to 2 000.00 g kg™ with favorable correlation coefficients (r=0.955-0.999).
For the five pyrethroid pesticides, the limit of detection was 0.63-3.10 pg-kg™ and quantitation was 2.10-
10.31 pg-kg™. At spiked concentrations of 50.00-500.00 pg-kg™, recoveries ranged from 71.22% to 91.00%.
This proposed method can be applied to determine pyrethroid pesticide residues in Chrysanthemum morifolium,
A. macrocephala, and Cornus officinalis. [ Ch, 4 fig. 4 tab. 19 ref.]

Key words: Chrysanthemum morifolium; Atractylodes macrocephala; Cornus officinalis; pyrethoid pesticide;
GC-MS; residue detection
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KER B REVRAE) A CEIE . e HUE TS . KR ZSH SR I 5 FhR 25 10 i Kok B &
FH U3 T 1) Je Kk BA Y Ll 0.10~5.00 mg-kg™, @ AT Rl 0.02~15.00 mg-kg™, # 4G 0.10~
20.00 mg-ke™, G A NG N 0.05~20 .00 mg ke, FUK A MG N 0.02~3.00 mg-kg ', AHIF ST R FH I A AL H-
RAEMEEAR, HHEAE NS AE GC-MS EXTiX 5 Mk 25 itk i, LA EE ST AT F %4 Chrysanthemum
morifolium, AR Atractylodes macrocephala, 178 Cornus officinalis ¢ 3 Fhp 25 FfixX 5 Flife 25 5% 88 (1946
W5

LA o T

1.1 R, UES5RF

HEEPRMT 48 (FER 254 ) . Wi IR (IR ZE2R 2581 ) | 1L 28T CREZEZ5 M) Bk B WA MR R = b 2l
AR I

5975C-7890A < AH (0,315 — 5T i 6 AL (SE 18 Agilent 23 /) ), HH-4 %5tk 45 B /K v 5 ([ (] 42 o 25 B
Zva]), KQ-300E 875 ik 5 e % (b 1 B L A A g A FRZA R ), CFI6RXIT i i v VR B0 AL (R | H AR
Sy Al), FRESCO17 &3 ¥ Uk 25 ML (75 [E Thermo 24 7] ) o

HI U35 T (99.4% , i LA ) s e U A S T (99% , BTH T2 w)) s SA316 (99.5%, b\ );
SEHETS (99.0% , FHi T8 SURAETE (99.0%, W) NG (aikal, Rk ); B
6000 (fb2fali, 24X F AR AR s SEbe(ikal, BIH T AR SRR (fhasal, W0
AL F R A R AR ) HaliK,
1.2 (UB&EH

@i &1 HP-5MS F 4144 [30.00 m x 250.00 wm x 0.25 pum, (5%-4HE )-H B R ik A e, A
F1; DB-SMS E 40454 (30.00 m x 250.00 wm x 0.25 pwm, A A ILE S, EWPEM); DB-1701 &
A4 #130.00 m x 250.00 pm x 0.25 pm, (14%-75 5 3 A< JE ) - H L R pk bt , 59/ P ik MR AE 15 HP-
INNOWAX E 4014 41 (30.00 m x 250.00 wm x 0.25 pm, L ZEE, @ACMEM); A0, SR Jouk
LRI, BRI AR (>99.999%) 5 JEFE TR 250 °C; AETHEFET . RHERE 90 C, fHii
1.0 min J5 4 30 C-min™ FFiE &2 230 °C, 1E# 1.0 min J5 LA 2 Cemin™ FFEE 280 C; #HFE7T . AN
s UEREE 1.00 pL,

JEiE A . EHEAL IR 280 C; EI &7, MLFRER N 70 eV, B F IR E b 230 C; H
L AEA, EEE RN, BRLER 5.5 min; 3% NISTO8,
1.3 LBAH*

SR OL AL S 5 PG ER AR 25 A B . 8 e BR A I i JE AR . R e A e . B
P . SURUEER . SURHERSE T R, RS W BEE] 10.00~4 000.00 wg- kg™, HX 4 000.00 wg-kg™ %
WHEAT AR, SR 4 Fh AL B 40 AR P R IO B B AR Y, ME R 3 R OTT AL 43 %1(10.00 ~
15.00, 500.00, 2 000.00 pg-kg™)FEATHEFEES T WD (SR IL 3R 1), i iX 5 Fi 45 1 28 4% 24 i A 1y

x1 5 MBIk RHE LKA RIL LS (HP-5MS)

Table 1~ MS conditions of 5 pyrethroid pesticides (HP-5MS)

75 e 2 t/min P T

1 F 94 B 13.657 97.1, 125.1, 265
2 o RS R U T 15.713 181.0, 197.0, 141.0
3 AT 1 17.593 183.0, 163.0, 77.0
4 Rl 17.974 183.0, 163.0, 77.0
5 AR 1 20.377 163.0, 209.0, 91.0
6 S A 1 20.718 163.0, 209.0, 91.0
7 S s I 20.942 163.0, 209.0, 91.0
8 FAE IV 21.082 163.0, 209.0, 91.0
9 Hk g 1 24.419 167.0, 152.0, 225.0
10 kR I 24.167 167.0, 152.0, 225.0

BT A mR T RG2S i, A2
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FR(S/IN=3), R (SIN=10), &M CRMAMIEE, EE 5K,

R AR RIS B A B (RS ) - BRI 1.0 g ©ORB IR A 25 AR 20.0 mL 20 B IKAE P, A
1.5 g GER# AN 5.0 mLARFLE0h 8% /KR, F/MRA)G B TS AT A 1 h, s H
2.0 mL (RS ECR 8% LG /KIEH ph PesRE, Wik 3, GIFIBBOTE TEOE T, RIKMA 0.9 mL i
IR E N 20%% £ [ 6000 /KB 4.5 g Bk, FIRFUNBUN 8% s /KGR E 4 2 15.0 mL, ffi
B2 6000 5 2R R A R 12.0 g- L7, SRR MRFLB0R 8%, B R B4 W H L R R E N
40%, SRJE'ET 30 CARE - 30.0 min, /5103 500 remin™ &0 10 min, FH 405 Sk B9 1 51 28 0%
N BB K AR S B R 2 1 T R R B AR A (<<0.5 mL) A Sl KA 3R 1 E R R E R AR B R 0.5 mL, A
0.2 mL 5=¢%e, #rF 25.0 min J5, B2 5EReAH 1.0 wh fF 0 (0 3% - 55 50 A ARl

2 HREW®

21 @BiEERAHER

FeBE 13 45 g S2 I s, B4 000.00 pg-ke 1R 4 VA W fE HP-5MS, DB-5MS, DB-1701, HP-IN-
NOWAX 4§ 4 Fh B 4045 HE LT 2 H R, A2 85 P ELE 1~4, hE 1~4 af 5. 5 ik &
R AR 2518 HP-5MS, DB-SMS B4+ b o 2 Ly, 7 HP-5MS | 20 T DB-5MS #f |-, HP-
SMS S — AR PR AR, DB-SMS s J& — R AR AR, AR P A0 e 1, RS I 45 SR A AT, (H A
HP-SMS #8010 T DB-5MS 41, #at £ 7E HP-5SMS 4 b A1 £ 2 1kl .
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K1 HP-5SMS &4a# %5 TRHE A2 DB-SMSa#a#% & TiAHA
Figure 1 Total ion chromatogram of 5 pyrethroid  Figure 2 Total ion chromatogram of 5 pyrethroid
pesticides with HP-5MS by full scan pesticides with DB-5MS by full scan
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Figure 3 Total ion chromatogram of 5 pyrethroid  Figure 4  Total ion chromatogram of 5 pyrethroid
pesticides with DBv1701 by full scan pesticides with HP-INNOWAX by full scan
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B[] J5 4t 43 %1 (10.00~15.00, 500.00, 2 000.00 wg-kg™) [y 5 Fh 48l 5 Ht 35 Mg 25 4k 245 4 o 5 T 4% IR
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L2~1.3 95 f ARG I 2% R ERE B A AT RO S (IS FR (S/N=3), 52 B JR (S/N=10), [l 19 Jy i A5G 3
B, BARRER 20 JErp AR AR G St R S R AR T g 1Ly 1.00:2.89; G4 IR H A [H] 43 52
RS AR A 1 c SR AT I SO M I G4 R IV D 1.46 2320 1.00 ¢ 1.42; SRS R 9 )
G SR A S R A R L UK EE 1Tl 236 1 1.00, K 2 AT LIE i ASBFSE R 5 FlAR 25 1 4G 1
B 0.63~3.10 pg-kg™, &N 2.10~10.31 pg-kg™, LML E K 15.00~2 000.00 pg-kg™, HEHRE R
79 0.955~0.999, IR R 5E A ARSI AL S5 FUBR 1A BRI AR 25 5% B o A A I RO 2R, 5 TR PTATHY o

®2 HEAPAFE. HXAEY. REELHRMEER

Table 2 Regression equation, correlation coefficient, limit of detection and limit of quantitation

V&) EYEp¥ R LML/ (pg-kg) KR (S/N=3)/(ug - k') EHFR(S/N=10)/(pg-kg™)
444 T y=22.7x+¢3 700 0.994 10.00~2 000.00 0.63 2.10
FARGURR AR y=7.32¢-515 0.995 10.00~2 000.00 0.96 3.20
A% 1 y=0.864x+424 0.995 10.00~2 000.00 1.51 5.03
As%mg 1l y=2.72x+149 0.998 10.00~2 000.00 0.87 2.90
SV A TS y=0.54x-393 0.959 15.00~2 000.00 2.59 8.63
A Agme I y=0.843x-154 0.974 15.00~2 000.00 231 7.68
A Agme y=0.313x-231 0.980 15.00~2 000.00 3.10 1031
A A IV y=0.463x-550 0.955 15.00~2 000.00 3.08 10.26
SR A 1 y=2.54x4205 0.999 10.00~2 000.00 121 4.03
SR H g y=0.887x+370 0.999 10.00~2 000.00 1.61 536

23 EKWERSHBEE

16 1.0 g {25 T RE vh 43 s m 3 Ak BE 50.00, 100.00, 500.00 wg-keg™ (4918 4 bR MEE W 1.0 mL,
FEOTIRAY, FRHR 1.3 A5 rh R SEI el E A 2 MR, Rl E I E 5 R (n=5), SRIEK 3, WK
3HTLAE I BrE g SRR B g BRI A 25 1 T3 R (56 1 81]) 2y 75.02%~91.00% , AH X b 1 O 2
(RSD) (55 1 51]) K 3.2%~82% ; H AR 5 F 4Ll B U 45 5 28 4R 245 19 ~F- 1 [l i 58 (5 2 41 ) Sy 71.22%~
86.23%, RSD(% 2 41)H 3.5%~8.1%; 1LIZBErh 5 FbliR th 2 16 28 A 24 1 ~F- 2 [l 4 (5 3 41)) oy 72.03%
~89.22%, RSD (%43 41]) N 3.2%~8.0%.,

&3 MARRZAEY R (n=5)

Table 3 Recoveries at spiked concentrations of 50.00-500.00 pg - kg™

AN 538 50.00 pg - kg AN BT 43 %2 100.00 pg - kg AN 43 £ 500.00 pg - ke
e -3 IR % RSD/% -1 BN % RSD/% V-3 DR % RSD/%
F 45044 1R 85.10/86.05/82.56 3.2/5.2/6.9 88.16/85.97/83.12 4.2/3.9/4.8 91.00/86.23/84.56 5.8/6.4/6.7
BRI A TE  81.23/80.44/79.64 5.0/6.5/6.9 82.51/84.61/89.22 5.5/6.2/6.0 88.01/85.10/87.43 7.0/6.0/5.2
ST 1 80.38/75.67/78.94 5.6/5.3/4.6 83.23/79.22/76.55 8.2/8.0/4.7 89.20/82.69/79.88 6.7/5.8/6.2
S 1 81.20/82.13/80.36 4.9/5.1/6.7 87.39/85.03/85.34 7.0/6.9/5.1 87.23/85.99/84.66 5.2/4.9/3.2
AR 1 83.26/78.64/81.59 7.4/8.1/7.6 82.56/80.31/79.65 7.2/13.5/6.5 85.40/80.77/81.56 6.2/5.1/5.7
AR A 1 77.61/80.21/80.61 6.0/6.3/4.1 80.54/79.36/81.25 7.4/7.6/4.9 85.32/86.11/84.79 6.9/3.5/6.1
A 75.02/77.03/80.45 6.5/5.2/4.5 81.14/82.34/79.14 6.5/3.9/4.8 84.74/81.00/80.24 7.4/6.2/3.7
AEHIRN 78.46/75.26/72.03 7.9/6.4/8.0 75.33/76.30/74.56 6.1/6.0/6.3 76.38/71.22/78.66 5.5/4.0/4.6
ks 1 76.73/72.33/74.66 7.3/6.3/3.8 76.50/78.00/76.44 7.9/7.0/5.9 79.57/80.36/75.98 7.6/5.2/6.7
kAT 81.66/80.02/72.34 6.2/4.3/7.1 78.34/75.04/79.63 7.6/8.0/7.9 82.25/79.88/76.78 6.7/8.1/5.1
WEHT VR R B 438 50.00, 100.00, 500.00 g - kg™ (T3 ISR, RSD g8, 58 1 SIRBLEA 4, 2508 EAR, B3
LIS Sy o

24 Hmam

UL ERIEIE T EMPASE . AR RS P I ER IR R B, R P I A IR Rk
2 Jo Pl ok AR T ot RS PR EE X, DRS4S R A B 11.05 pgke™, IR HRR
A Aol LA sms U, 23500 3.57 pe-kg 11031 pg-kg™, IZREBEHREH
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x4 FEERPRGZES
Table 4  Pyrethroid pesticides residues in different samples
FR B (pg - kg)
ASES] HA I8
FH R4 T 11.05 - -
i AR A R - - -
EE 1A - 3.57 -
sl - 10.31 -
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