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Determination of forbidden pesticide residue in Chinese medicinal material
Poria cocos based on gas chromatography-mass spectroscopy
YUAN Nong' ,DU Juan',LONG Huiling' , WEN Jifu' ,ZHANG Bin®,LI Yuehui*, RAN Liling’
(1. Hunan Center for Drug Evaluation and ADR Monitoring , Changsha 410013 , Hunan , China
2. Hunan Academy of Chinese Medicine ,Changsha 410006, Hunan, China;
3. Hunan Aerospace Tianlu Advanced Material Testing Co. ,Ltd. ,Changsha 410023, Hunan, China)

[ Abstract] Objective:To establish a method for qualitative and quantitative determination of the residue of
25 forbidden pesticides in the Chinese medicinal material Poria cocos using gas chromatography — mass
spectroscopy. Methods: With acetonitrile as the extraction solvent,dried Poria cocos samples were pretreated by ex-
traction , purification ,and concentration,and then gas chromatography—triple quadrupole tandem mass spectrometry
was used for analysis and determination ,with the internal standard method for quantification. Results ; The 25 forbid-
den pesticides in Poria cocos showed a good linear relationship within the range of 1-100 ng/ml.,with a correlation
coefficient of >0.9900. The limit of detection had a range of 0. 00040-0. 0100 mg/kg,and the limit of quantifica-
tion had a range of 0. 000667-0. 0333 mg/kg. All the results above met the requirements for pesticide residue. The
mean recovery rate was 70. 1%—123. 3% ,and the results of recovery rate and repeatability also met the standard re-
quirements. The residue of 25 pesticides was not detected in 18 batches of Poria cocos samples. Conclusion ; This

method is simple and rapid with high sensitivity and good repeatability and can be used for determining the residue
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of various forbidden pesticides in Chinese medicinal materials.

[ Keywords |
Poria cocos

RE, XA Rty ZFL AR B IR
Poria cocos( Schw. ) Wolf AT HE @ #% 27", BA FK
B TR S SR (IR R
Bl IR R M AE ) A =8 28 (IREE R | 160 — 14 fL
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IRy e ol el L1 P 7 s NG N (239 2 S 1 1
WAIRE TS AR AMER R RAZEE TIR
YL, HOE T A%, AR L B — 18 3 AT O vk R AR
FAARLGHATREI S Bl Tk B R 0 & e, S
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L1 g SAHEE TS (Y (Aglient, 8890 -
7000D, L2 5 I 5 (B 3% 4 (Agilent, DB-17MS,
30 mmx0. 25 mmx0.25 pm) ; i, F K ( Sartorius,
QUINTIX22, J&E 4 0. 0001 g) ; H25hHhIREHL(Z=1r
FE, FW177, %5 3. 24000 r/min) ; & 0 AL (A,
TDZ5-WS, 4000 r/min) ; 4% 3% #% ( LabTech, QHS —
66) ; IRHEAL (KA, XH-B) ; B H AL (db 5t it &
B G, UGC-24C) ; ieft 28 &AL (IKA ,RV8V) ,
1.2 XA FEdh TERARE 7. Wt a P H R

gas chromatography — mass spectroscopy ; forbidden pesticide ; Chinese medicinal material ;

JUBE ) . ki HE & 35 AR IR A8 Pesticide Mix 35
CDAA-M-490408-JA-1 ml( ANPEL) , = JLBE R
fig ( Triphenylphosphate CDAA — S — 412134 - JD -
IML) , 4% (ANPEL) , K W& 1, 7] 2%
(C,H N, fo 3% 4l ) ; AL 88 (NaCl, 43 #7 210) ; B R
(HCOOH, o 4l ) ; #8 4l /K (18.2 MQ/cm, Milli-
pore, USA) ; SALUEAR (0. 22 pm, AHLFR) .
X1 BNRERMNIRRENFTRES

R bR KIRRIE, oy

pg - ml
1 NI (0+S) 100 8065-48-3
2 K Lk 100 13194-48-4
3 A 100 6164-98-3
4 TR 100 3689-24-5
5 SiEad 100 298-02-2
6 a—BHC 100 319-84-6
7 FET Rk 100 13071-79-9
8 y-BHC 100 58-89-9
9 B 100 6923-22-4
10 HHIE 100 205650-65-3
11 B-BHC 100 319-85-7
12 8-BHC 100 319-86-8
13 IR 100 309-00-2
14 FR LT B g 100 298-00-0
15 ZHAEL o, pp,p) 100 115-32-2
16 JRHUIE R 100 120067-83-6
17 FULKE 100 120068-37-3
18 XHERwE 100 56-38-2
19 HH L S 100 99675-03-3
20 KIEETHE 100 24353-61-5
21 a-BRST 100 959-98-8
22 HAET 100 120068-36-2
23 ZKIGH 100 60-57-1
24 p,p-DDE 100 72-55-9
25 R4 100 22224-92-6
26 LB A 100 5120-23-0
27 [63% T ik 100 1836-75-5
28 o,p-DDT 100 789-02-6
29  p,p-DDD 100 72-54-8
30 B-Hift 100 33213-65-9
31 p,p-DDT 100 50-29-3
32 BiJMGRRER 100 1031-07-8
33 e 100 56-72—4
34 BER =R 1001 115-86-6
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2.1 BXSmkey s & BUREHAR (= 50)
5 o NEBPRE  INGEACEN 1 o, 57 BRI, FEIA 21
50 ml, 2J3E AL FE 2 min (%3 = 12000 r/min) , &0
(4000 r/min) , 7BV, DUUE AN 50 ml, 2]
HALTE 1 min, B0, A 9F 2 UHREAY I DR v
ARE) 3~5 ml, 0%, HORERMBEE 10,0 ml, $25),
HIEE

2.2 RAMNERERAHE BHREEHRAGRS
XFHR SR 10 wl (100 wg/ml), HZ W EA R
1 ml, Bo ]Sk B4 1 we/ml B9 R R, FE A R
50 wl, HOMEEA 2 1 ml, B il B A 50 ng/ml
1) r BV

2.3 ZaARFrked g B AR, [
DREE () B 5 I A B B A R VA TR

2.4 RARAIBIEZRGHE S K% RS
FIBEBHAWE 1.0 ml(6 1) , B A AL | ,40°C K
AHEZ0.6 ml, ) 50 ng/ml (9 ]9 43 S HR 20
100 wl, B M 1w g/ml By 1 E] 43 511 HL 10,20,
50,100 wl, FHZHEERZE 1 ml, B S E> N 1,
5.10,20.50, 100 ng/ml B %5 #E R 51, I HEHR 2,
R,

2.5 REMZ H1 iR AR W B IR Y BT R AR
HRVAR A VAT 1 ml S 25 A B2 = 2K g
(100 ng/ml) PIF5 0. 3 ml, JR5], uEad  BREEUEW . 47
SIKE W IR PRSI AS 1l AR (35 5
B STEASL , 3% AR bR UE I 26325318, RS

- . xyx10~?
2.6 SR KRGZHREHRIGEw=" Vm

VO eSS AR 3 AT, Hoh w okl
Bt BN me/kgs e R SEBRINAS A 2 Yk B R
1K ng/mlyv AR A e 28 BAREL, B4 0 ml;m
AR i, BT g

2.7 MBEMH

2.7.1 @AM SOM A I TS L Aglient
8890-7000D Q/HTL-S-0032, M, T % d7 ¥ (EI) ; {1,
FEAE . DB-17MS (30 mmx0. 25 mmx0. 25 wm) ; FEEE
FIRBE  250°C 5 A 7 2 A3 T it A B X
HERTFE ; 146 kPa; 2 F U . 250°C 5 f4 i 2 R
250°C ; FRIEAG AR, 22 500 WA X ( dMRM) 5 39F
Bl 2R RS (=99.999% ) s RETE .

4R (=99.999% ) s )7 T WA T 60°C , AR 4F
I min, 2L 30°C/min FJ 3 K F+ & 120°C, F LU
10°C/min (3 ZTFZE 160°C , FLL 2°C /min 1Y 8%
THIR & 230°C, it J5 LA 15C/min B 3R THE &
300°C , f#4F 6 min,

2.7.2 BUESME RFREEIE(ED , DL = bk
FEER IR 0T 35 (SRS 45 A 245 4k 45 4 Wi T 5 = o)
Rl FL R (CE) SR N RILFIE 25 ) 2341 &
2 5% BB S I B DUk L AR 24 22 R B Tk
(Biigik) . (W3k2)

3 KWER

3.1 mEAedFE hAMRETTEE S A 2R
ARG R E R, EATES AR
FRIE TP 24 b () A 2 5 B B L R AL 1)
THBR . Ryl o S0 H B B 1k sl AR S e Bk £
PRI B I 2 AN FEAR A 1) MR HA 218
WS 2) W ARG A — & Mk, Rl
ZEPUR T QuECKhERS AR €233 — 53 16 5 335 125 Al iy
AR A €8 3% — B G BT 3 10 D A I S T 267 P
WERLB A 2 5% B R SR T R I, S A 2
R A P BUCRBAY, HL28 5 38 o 2R A7V F 5K
MsE 0 E AR TR, fBES " ®HL
JiE R ZIE-RER (L1, v/v)  CRRZ B TEC e .
IECBE-TNER (41, v/v) 35 6 Flas e i v 570 L
TR, DABRE BROR %) B3 6 RN RE SO AR [BLIBCR A F5 4%
MHLFE y=757575 8 =757/ R T B i S5 78 N 1 2
AT AT bR M S2 5, 25 R, G HRELh
2 A B D T A ) PR, A S i
FHHEE R BRBUA

3.2 ik FWIE

3.2.1 Frukigk Lk R R A E R D
il — 8 W AR T ARV W AT LI, DABRHE R
H T AR A B S A s, 5 it B8 X 1) g T By
A by 2 i bR R il 2R, K BR DL 3 A% AE MR L
(S/N=3) %/, ERRLL 10 FHE%H (S/N=10) 1t
B SERANER 2 AR, 25 FhAR AR 25 1 HH 5 R 8
(r*) I 7E 0.9900 DA F; et BB E 1~
100 ng/ml; ¥ Hi BR7E 0. 40 ~ 10. 00 ng/kg (0. 00040 ~
0. 01000 mg/kg) ; & #BRAE 0. 000667 ~0. 0333 mg/kg,
BIFF A 25k R A N R
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R2 BMBRARAGZLEWHIREHLE,
ZMSEE e H RE SR

TRl ahem & el
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AR y=0.833028c+0.001482  0.99%  1-100 100 0.0033
BTHRE y=LAMO0R-0.01379  0.9%6  1-10 LO0 0.003%3
YRR y=0.619671x-0.002110  0.998 1100 0.40 000133
AR y=0.7616336H0.00459 09997 1-100 100 0.0038
B-AAA y=0.503826x-0.012860  0.9%90  1-10 L0 0.003%3
LA y=0.488598-0.00753 09993 1-100  LOO 0.003%
SRR y=0.61919+0.004045  0.99%  1-100 100 0.003%
AL y=0.46593c-0.006291 09996 1-100  10.00  0.03330
P pELAOTT-0.03028 0,993 1-10 L0 0.003%3
Jopil y20307430x-0.012495 0991 1-100  10.00  0.03330
Al y=0.428501x+0. 045006 0.99%9  1-100  L.0O 0.00333

0 p-SRARE  y=2 14307000254 0.9%5  1-100 2.0 0.00667
pp-SAREE  y=2 129015001079 0.9%8  1-100 100 0.00333

KB y=0.92649c-0.001833 0.9 1-100 100 0.00333
o-ift y=0.1509915-0.002487  0.9%95  1-100 4.0 0.01330
ALIER y0.7382%-0.0199 0.9 1100 100 000333
il y=0.25267%-0.001831  0.995 1100 200 0.00667
i yEL750058x-0.0463  0.9%95  1-100  0.20 0.00067
PRI y=0.49361x+0.008030 09999 1-100 200 0.00667
2, 4- i y=1 8375460033989 0.99%4  1-100 100 0.00333
Wb y=0.211547-0.007007 09999 1-100 200 0.00667
4 - A 307170020385 0.9%97  1-100  0.40 0.00133
B-fiift y=0 110756:40.001913 09990 1-100 400 0.01330
4 4-THiA y=1030281x-0.012742 0,999 1-100 (.40 0.00133
T oA y=0.3779%05+0. 00863 0.9%96  1-100 1.0 0.00333

3.2.2  JIbRIFESCRFIRT B8 BRI S By A RE
18 0y, BEANBABE 6 17, bR & 43 512~ 0.02,0. 04,
0.08 mg/kg, P MR ELHEILAL B, [RIRH52S I X AR
AL, T INAR DR AR 2 B (n=6, 45 5
WS TR RRU A AF X A o Al 25 67 ), O iE AT 31 52 P 30 iE
ST, SEEG 4E LR 25 B AR AR 25 A0 A A
(mg/kg) ¥k ND, E s %7 70. 1% ~ 123. 3%,
RSD 7E 1. 04% ~ 7. 01% , £ & (A2 N R 30 [ 24
) DU FRIE W) 2341 275 FIE I ELR (IR [ ie 3 1 A
70% ~120% , 163 /& B B YEEOR GO, 3840 4R
24 [ R 58 2 60% ~ 130% ) 3 K %5 B (W T AR AY
RSD) 7E 1. 16% ~7.75% , ¥ &2 T K IE 45 & b i 22
Ko (WFE34)

3.3 Homtem R 18 AR RN LR A2y
BREA B th A6 (AR N R [ 24 L) DU
W) 2341 A 24 5% BA B0 5 T TS AH G AR 24 5% BA K 1
FRALAE .

®3 25 MEBERARGHMIREYLER

TEEE 0.02/mg + kg™

TR0 0 kg™ IRE0.08/mg - kg™

i THIIE % RD/%  FHERE/% RSD/% FHmIEe RSD/%
AR 8.1 4.97 05 28 81.6 5.0
R THR: 85.4 304 0y 2y 8.2 2.46
VARA 81.3 32 0.9 3% 86.4 159
AN 8.5 4.13 M5 313 9038 1.86
B-RAR 8.5 413 9.3 4,06 0.8 195
JRH §1.3 5.56 9.0 23 $.8 38
AR 9.6 5.6 0.7 3% %.3 3.3
AR 8.2 381 107.9 1.3 9.9 497
AT 9.7 371 0.4 5m 9.7 7.60
ot 9.4 6.18 0.9 LB 9.8 2.9
Al 0.1 6.03 109.3 3.49 81.9 2%

op-AAKE 88 4.67 9.8 3.5 8.5 291
pp-CAARE 86 38 BO 286 8.9 1.89

i 103.1 6.22 0.6 2% 04 2y
o 8.6 5.0 9.6 281 8.8 2.48
AN 103.1 331 118.4 1.89 07 .4
AIS ] 5.2 6.75 9.7 3.0 $.8 3.94
DDE-p,p’ §1.8 284 ) 246 7.2 23
ik R 7.2 4.58 45 20 9.7 5.89
DDT-o,p 9.4 37 159 2% 9. 3.06
[ 1052 698 116.5 210 160 2.8
DDD-p,p’ 8.2 6.42 %.5 249 9.2 2.06
B-Bift 82.4 7.01 9.8 446 §7.6 4m
DDT-p,p Ry o34 33 LK 9.8 38
Al 42 420 9.7 447 9.4 4.46

EmARE A 0.02 mgkg, RSD < 14%; m 4 & A
0. 04 mg/kg, RSD<13% ; mmA7%& # 0. 08 mg/ kg, RSD<12%.
4 & i

AWFFELL G Sy P O 5], R FH A €33 - 53
IR BT T TR ARAS AR 25 vh 25 RS I 2
B ER 18 HUAE i B R A HE AR T AR 24 5k B Al 45
RIFF G A TR AR EZOR WP R E h e 2y
B BB AR 245 AR 3/ | Ry it — 20 WF IR AR 25 T 25
LA SR T R AR, G Uy R AR g, TR S
GC—MS 1 I 5 4R 24 5% B 1) 5 1 1T B PR e 20
REE T 258 kv Boh 25l b 28 Ak 25 2
B BRI by JHAth Hh 245 0 % HG A 3510 A 24 A6 T 4 it
TS S5EEME, AR T — Ly
oA XSS Wil i
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x4 BHEAKAZUESYNRBREZE

ity P B gy PR RS
mg + kg % mg - kg %
a-AAN 0.0172  4.25 || ZKBiBims 0.0203  3.19
0.0403  1.96 0.0462  1.57
0.0675  2.74 0.0820 2.69
TR 0.0171 1.19 || a-Bift 0.0177  5.57
0.0395  3.03 0.0382  4.31
0.0660  1.78 0.0665  1.51
TAVAYAY 0.0180 3.93 || A 0.0211  5.04
0.0393  2.85 0.0437  2.01
0.0676 191 0.0859  3.08
U 0.0175  1.38 || KA 0.0171  6.58
0.0402  2.98 0.0374  1.64
0.0739 183 0.0647  2.95
B-AAA 0.0173  2.37 || DDE-p,p’ 0.0167 1.74
0.0383  3.50 0.0368  2.79
0.0642 178 0.0623 1.16
LA 0.0176  2.67 || MAEBHEE  0.0163 775
0.0378  2.02 0.0523  1.60
0.0668 2.4 0.0685  5.03
LEAVAVA 0.0181  2.73 || DDT-o,p’ 0.0192  3.38
0.0390  2.80 0.0428  3.07
0.0724  1.55 0.0695  2.21
FR R B 0.0184  4.01 | BR7p 0.0215 7.4
0.0402  2.60 0.0394 1.9
0.0746  4.27 0.0872  3.58
FAUE T 0.0193  4.19 || DDD-p,p’ 0.0174  2.23
0.0414  2.48 0.0381  2.06
0.0753  2.43 0.0736  2.68
X 0.0191  6.57 ||p-Hift 0.0171  6.98
0.0420  3.25 0.0353  3.17
0.075  3.78 0.0646  3.84
Fb 0.0140  2.10 ||DDT-p,p’ 0.0234  2.26
0.0389  1.79 0.0517  3.58
0.0664 464 0.0810  4.37
o, p- AN 0.0174  5.06 ||BABIEEE  0.0193 515
0.0386  1.58 0.0362 3.9
0.0648  1.79 0.0741  4.14
pp-ERRE 0,018 4.47
0.0373  2.39
0.0029  3.13

i B AR RSB (P AR A B 2 ) v 3
I 9101 4 5 sk B iE 35 5 R N b 8 3B S AR, F A

M RSDr=C"" o CAHFEMNHET(g/g),
23 3Tk
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