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Determination of 69 Kinds of Pesticide Residues in Paeonia tactilora, Astragalus membranaceus,
Ranunculus ternatus and Cornus officinalis by GC-MS/MS

WANG Qian, ZHU Yanchun, LI Tingting, FAN Leilei, LI Zhenguo, WANG Xueqin(Henan Provincial Institute for
Food and Drug Control, Zhengzhou 450003, China)

ABSTRACT OBIJECTIVE: To establish the method for simultaneous determination of 69 kinds of pesticide residues in Paeonia
tactilora, Astragalus membranaceus, Ranunculus ternatus and Cornus officinalis. METHODS: GC-MS/MS method was adopted.
The determination was performed on HP-5MS fused silica capillary column with splitless injecting samples. The injector
temperature was set at 240 °C, and sample size was 1 puL. The carrier gas was high-purity helium, the inlet mode was constant
pressure, the pre-column pressure was 146 kPa, and the temperature was programmed. Triple four-pole tandem mass spectrometry
was used for the detection, and electron impact ion source was used as ion source. The temperature of the ion source was 230 °C,
ionization energy was 70 eV, and the collision gas was nitrogen. The inlet temperature was 280 °C and four-pole temperature was
150 °C , mass spectrometry monitoring mode was multi-reaction monitoring (MRM) , and solvent delay time was 5 min.
RESULTS: The linear range of 69 kinds of pesticide residue was 4.82-399.6 ng/mL (all »>0.990). LODs were all in the range of
0.001 7-0.013 3 mg/kg, and LOQs were all in the range of 0.000 5-0.004 mg/kg. RSDs of precision and stability tests were less
than 10% (n=6). RSD of reproducibility test was lower than 5% (n=6, only pesticide amidine and permethrin were detected).
The recoveries were in the range of 62.9% -123.5% (all RSD<<10% , n=6). Among 12 batches of samples, dichlorvos and
diphenylamine were detected in C. officinalis; chlordimeform and permethrin were detected in A. membranaceus;
diphenylamine and chlordimeform were detected in P. tactilora; diphenylamine and vinclozolin were detected in R. fernatus.
CONCLUSIONS: The method is simple in operation and reproducible for simultaneous determination of 69 kinds of pesticide
residue in P, tactilora, A. membranaceus, R. ternatus and C. officinalis.
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AT 7RSI, A1 A U AR P S 5 TR 435 - A
Yo ¥ R 20 Al 25 EA 1RGN 5 TRLMNG AR A — B DU 4
FFACRH - BT 35 I FH 32 (] B 0 B vh 58 e 25 5% B 5 1
e Rk A5 R Y v 8RR - T i B P 92 0 i DL v 12
APUBEAR 25 5% B 5 2 S 1 S R VA €15 - FR R B vk
D E PFZ v 139 FhAC 2558 B3 5 75 AR AE R T AS0AH 1%
PO E H B 9 B HLBEER B A i (HX SE A 5
PIZRERE A B — . R A AR 3 T 2 AU
F[R]FA AR, R B 45 05 H AR 2545 D0 0 BAR , A it 53
By BH 2T B SR RO AT O i TCE
A BT 45 4 Bhor 250K Fr 38 o SO £33 - B 05K T 0 vk
(GC-MS/MS) [Rl B Iz F 3Rk R v 69 Fiof 24 (1) 5% B8 4t
5 AE Ry PR R RIOR W T 24 b b A 2 Y AR R e 4R
2%,

1 ##l
1.1 {88

7890A-7000 %I GC-MS ¥ ({1 $& 7890A # GC ¥ .
7000 7 MS A . 7693 T [ i AE AR ) o s AR 2R BG4 ik
M 26 [ Agilent 23 1] ;s HGC-24A BV WAL (K e 1E
BB K AT BR ST 5 3-30K AU B0 ML (75 5 Sigma 2%
) ) ; Multi-Tube Vortexer VX- 1T B3RV 4% (b 5t i sn BL
AR ; XPE205 B HL K F- (i -1 Mettler-Toledo 23
F]) s Milli-Q 4K AL (3£ [E Millipore 24 H] )
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06031628) , T H AR SRR LR EURE R T
SR AR IR SR | T RS TR AR A T R
BT R R ESE E RSETUAETE SURAE T R
UK BT USSR RS T (AR 25 e A TR 5 T 35 W
C,#t*5-:06031629) ¥4 fh Jb 5t Z WAk A= W) B A BR 2 F]
PRAt, P& AR 2 L3 B VR 4R 100 pg/mL; SR 64
A, VKEEER TG BREREE L JCK L BREN YA i ati, K
HABALIK
1.3 5t

AT R (65 2 20160605 . 20160606) | ¥ EE AR H
(4t 5 . 20151009, 20151021, 20151027, 20151112,
20151122, 20151125) (A INEL R - (4t 45+ 20160203
20160215) | IN A BIER 7 (415 : 20151103,20151124) 3%
P TAT R  24 R 6 P AR | 280 R 4 0t 24 A A
JT e B AT 20 5 28 43 R B R I AT 24 (Paeo-
nia lactiflora Pall.) () T-1§AR | GRHMEYI S 9 K [Astrag-
alus membranaceus (Fisch.) Bge. var. mongholicus (Bge.)
Hsiao] i T/ AR | & RMEY)/NE E (Ranunculus ternat-
us Thunb. ) i TP LB RHEY) 1LZ 85 (Cornus of-
ficinalis Sieb. et Zucc.) BT A
2 AEEHER
2.1 RWEH
2.1.1 LM {AiEA:  HP-5MS #PE 1 3 B AN A
(60 mx0.32 mm, 0.25 pm) ; FEAE I : 240 °C; fFAF 6
1 uL, AN AR ; 300 Al R PR R A
3 HEFT T 2 146 kPas B2 )7 FHl WA 70 C, fR4F
2 min, A 15 C/min 7+ 2] 150 °C, F-LL 2 °C/min FHE 2
200 °C, )7 A5 °C/min FHELE] 280 C, 4% 10 min,
2.1.2 JEIELME DL PSR AR R SR . B
TR S IR (BD 5 B F IR - 230 C 5 BTk
It 70 eV Rl A AU B AR iz R £ 280 °C 1
PAFURSE : 150 °C 5 B M« 22 50 5 (MRM) ;
VA IE R B[] : 5 mine
22 BRHEE
2.2.1 FRINRAGXTHSL IR 4 BIAE % i U 25 05
ARSI & A B.C4 1 mL, & Tlal— 10 mL &,
TS 0.05 % BS R (1) LV IRUE 25, i LS AR 24 1 43 ot
ORI 10 pg/mL TR G X RSV 300 . BC E IR
A XF B I A VRO 1 NG 0.05 % FE R Y £ 17 Wik
T i A5 25 A% 24 B0 BT 15 VAR 82 15 93 391 24 5..10.50, 100,
200,400 ng/mL TR G, 48 0.22 pm LI REIE T
ISR, RIS R HTR A % Lt v A
2.2.2 PSR S AIEA FP2GRRR A e R RE,
b 350, OB K 2 3 g M EFRE , BT 50 mL SRR L
HLIERLOE T, 1% vKES BRI R 15 mL , 18 e f8 4 K 7
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Sy s FCE 30 min 5 RS ALK 15 mL, 1 e iR Bl

], TF R v vh B ZU R %% (500 Y- /min) 5 min, SR J5 il Continued tab 1
ATIKBREREE S TR L BRENEIR S K AR (4: 1, m/m) 7.5 R FRE3BT I, min HET TEF ffEfE, v
R, . e . . AR 16102 2947 2367 18
g, L BIPREL, 155 T IR 3% e R 21 9R 7% (500 Y /min) 3 o s W
min; B E 2, L4 000 r/min B0 5 min, B9 BTHR 163% 209 1290 0
mL AR SR A A B L (S ek . o . .
N . /NN . k .
FRBREE 900 mg  N-TN A 2 7 300 mg 1/ \ b K hid b Bt 2169 1810 5
A RERE 300 mg FEME 300 mg A7 BEAL R 90 mg) i LA 18.145 1769 1269 13
s 1969 1410 10
IR k% e b B4R (500 YK /mi in ffi}
JEIRE], B TR w219 % (500 I /min) 5 min fii 1 Bk 453 6 18 2
A5 45 L4 000 r/min 5.0 5 min, 5 250 B FIE W 5 2647 197 15
— \J N 4 oy
mL B F RN E 40 CAPFFRAE0A mL Az, " o ST
H%/ﬁggi 1 mL 5 /l%ﬁﬁ/ﬁ's/;,] 5 ZE 0.22 pm 1%?“[?5%0?& 5 Fﬂ by 70 19.945 285.8 92:9 20
SR BRI A 258 08 1
s ” LIGHEYA 20,026 218 1448 30
2.3 69 FRZAH BB TR EFEN S5 ) s 90 P
B“2.2.17 TR IR A 6 B A T (4% 140 SO TR +4 20087 7 268 15
¥4 100 ng/mL) & &, #5 “2.17 3 F iR 56 & 100 AT 43 - - j;j; ;ij E
R b . : .
Bro Z550,69 P25 R RITHL A 25 . 69 FhAe 2509 s 25 2097 5
TIRE LA 1, A S5 F+E 1. A 20936 1089 8.0 2
4000'1 *1l2 2[33[4 4]5 5|66|7[8 8[9 9[1010[11 11]12 1213 1314 1415 15/ 1319 930 10
2500 ’ AT AR 21758 2957 2627 2
3000 295.7 280.6 15
25004 “ RAEpER 21.954 2768 1089 15
g 2000+ i 259.8 1249 10
15004 * 3 3 22352 239 1229 10
1000+ Ei A ' 129 790 2
5001 i IM e h N ] e LA 2365 2629 1929 %
0 et L e ey 2549 2200 2
6 8 101214 16 1820 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 - e
#,min Ee v 23410 1389 1109 15
E1 REMBERAIGANEEFRE o 3361 iﬁz 233 12
. . . L : : :
Fig 1 Total ion chromatograms of mixed control 133 2908 5
£1 6OFRIGHRINSE S 3791 2079 1809 5
. . . 2079 1110 2
Tab 1 Detection parameters of 69 pesticides S - 0 s %
G PRERETE], min HET THT HlfERE,V 2985 2079 2
e 6.89 108.9 79.0 5 bt 24623 3307 3157 15
1849 93.0 10 388 3141 15
T REHA 11.939 260.7 2028 10 TR 24.946 2659 1740 20
2148 179.8 10 2659 200 10
Rl 12273 169.0 168.2 15 JRAAE LA 25386 3507 2628 15
169.0 1410 35 3540 2647 15
FY 13.105 1959 180.9 5 TARELR 25396 3528 2627 5
1519 1170 10 3546 2645 15
HRR 13.765 3059 2638 5 Al 2547 386.7 2628 15
2638 1599 15 1849 3.0 30
EANA 14.120 2169 180.8 5 ZHRER 25974 2519 162.0 10
1808 1469 15 2519 1609 15
NAR 14450 2837 2137 30 IR 26610 1449 1121 5
837 21487 15 1449 69.1 15
AR 14717 205.8 1759 10 SHE 26905 168.0 700 10
205.8 1480 2 1279 571 2
HAPRIR 14.736 297 2367 n IS 21220 2717 2367 2
9.7 2647 12 3746 2607 15
SRR 15.536 2169 1808 5 g 27266 366.7 M9 35
1808 1469 15 3508 2548 15
PANA 15813 2169 1808 5 IR 27283 2808 96.0 10
1808 1469 15 285.0 96.0 10
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&Rl JE Cx, pg/mL) WAL R W THTAR () AR BEF T2 P ]

Continued tab 1 . g5, 69 Pl 24 i 5 vk AR 4.82~399.6 ng/mL JL [F
FEMR [RERRFEL min BET TAT Hifife, v AN SR R AT (r R T 0.990) , FE LR 2,
"W‘ S %2 EABESHMLHE
LI 28.167 358.6 3027 15 Tab 2 Regression equations and linear ranges
- - o - ; B FIE REEH gL :
149 70 % R y=20492x—133.24 4.94~3952 09932
KA 0146 208 1927 % UENESS 7=8.098 4x—55.076 495~396 09971
7763 %68 5 kM y=11576r—835.86 495~396 09957
o,p Tt 30663 258 1759 30 M% y=8.238v—35.072 4995~399.6 09964
2480 1759 30 AR y=10.946x—146.68 4975~398 09908
o,y TG 067 259 1760 3 GRAR y=6445 3128341 499~3992 0998 0
3178 259 5 NRK y=18784r—31.744 495~396 09994
o,/ 3105 2149 1649 2 il y=10273x—111.69 485~388 09953
268 1649 2 bk i85 3 y=177191—48.382 49~392 09991
S 31.805 2627 1928 10 PIAR 7=9.965 Tr—52313 4965~3972 09977
2448 1729 35 | avavas $=9.580 9x—51.707 4.965~3972 09978
Pt 0247 2019 139.0 2 TAMEE y=5277 4x=50.064 4995~399.6 09949
288 2528 10 AR y=23.659—245.04 495~396 0999
Wb 33362 269 269 15 DRAVAVAY y=129551-93.339 4985~398.8 09938
3718 269 15 LHGE y=54.680—378.73 4823856 09971
.y -THiHH 33952 2349 1650 2 AR y=6.547 3x=32.151 488~390.4 09979
2370 165.0 2 ERBEE y=4.503r—55 541 498~398.4 09943
0,p' T 33.957 2349 1649 2 e y=8.765 6r—73314 4925~394 09974
370 1649 20 LEEBA y=4936 1x—43.526 4975~398 09947
BB 35757 716 2368 R 14 = 1683015274 495~396 0.9952
386.6 2740 4 it y=11801x—11822 499~399.) 09926
Pt 3570 2070 169.9 13 NAZTiR y=4831 6r—36.068 49~392 09930
- LT 929 4 ESEES §=T68 Li=32132 499~3992 099 4
pop' T 31 249 1650 0 AR =2351 23035 49~39 0994 1
, o8 1650 0 KA =497 8r-358.55 198~3984 09982
A »an s 1829 3 LRA ¥=9.001 75-25.995 495~3% 0998 6
. s 1850 0 SEPY y=59216r-490.45 495~3% 09949
L HI5 270 1690 B it =6.460 8r—69.367 4993992 09936
N 270 220 8 B y=10678x—12581 4985~398.8 0998
AN VI 1810 1650 B El il =5.5879r—36.253 4995~399.6 09970
B 00 ;ﬁ;g ig?(l] 22 L y=5.861 6x—61.099 495~396 09911
%5649 %000 ; TR y=3.071 2r—45.003 4975~398 09908
il 098] 717 2767 is IRAAE LR y=3795 5x—19.023 4985~3988 09979
ma 0 5 RAFELA y=3.792 9x—15.857 4995~399.6 09988
R 418 1830 1679 1 At =0.668 9x—2.009 498~398.4 09982
1830 1531 1 ZHRR 7=5398v—83.087 4965~397.2 09918
A 2065 1978 1409 10 IRFLF y=20277x—198.17 495~396 09969
2069 1810 5 IR y=8.467x—83.329 4935~3948 0.9949
SR 12068 1810 1520 30 IATH y=1876 4=33415 498~3984 09984
2069 1810 10 AN 7=3934 8r—51.486 487~389.6 09932
i 14366 183.0 164.9 10 JEER y=15.103x—113.61 4.95~3% 0.9952
183.0 1629 10 o-Bift y=2.248c—14.744 499~399.2 09976
et 15976 1629 1270 5 LIHEBRER y=7.200 2x—86.146 497~3976 0.9914
2069 2069 12 il y=14.766x—161.71 495~396 0.9953
AT 46.668 1809 1519 10 TREH y=4.543r—1989 4995~399.6 09987
1809 1250 30 o.p'-IAIHH y=48471x—219.86 495~396 09982
T 46.670 1570 1070 15 p.p - y=50906:—225 81 495~396 09982
199.0 1570 10 0,p' -k y=75354r—567.53 495~396 0997
AN 48.084 167.00 1250 5 SRECH y=3.193 3x—20.583 4965~3972 09948
2049 1149 18 3] y=4.009 8r—45.646 4975~398 09954
| Ukl 7=0874x—10981 495~396 09924
24 2&&9‘&?%5}2 . s Py J=604v—668.54 495~396 09928
Be2.2.07 BUR RSV IR A X BRI 1.0 w32 §=59.203—669.56 499~3992 09927
QNI IR S5 AT AT I FIETH A . LT e BifHoiR: y=8.284 3r—65.569 483~3864 09945
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gxR2 #3 MEERKERRIELER (n=6)
Continued tab 2 Tab 3 Results of recovery tests(n==6)
FEMRY LIEy)¥E SARH, ng/mL r GlEe) RN, % RSD,% || RIRA MBEEMCR % RSD,%
it y=0.518 5v—6.2573 9.99~399.6 0.994 7 HE 933~977 17 ZHIER 84.1~89.0 23
p.p - 7=19.6520-202.53 49~39 09973 UENGEN 79.1~85.1 26 IRES} 1014~1117 40
L y=8837 1lx—10531 495~396 0.9952 TRl 745~789 23 S 77.8~80.1 10
k= y=11.032—13235 4985~398.8 0.996 6 Ak 87.1~93.0 31 I 664~T10 23
R4 y=89.003x—1238.7 498~3984 0.993 6 FRR 82.3~89.4 29 FLE 79.8~983 88
e y=3.893 4r—64.164 4955~3964 0.9905 AN 684~729 20 JEEA] 792~86.4 33
TR y=42.701x—168.39 4.935~394.8 0,998 4 NEE 676~723 23 aBifh 71.7~789 43
b y=2.734 8r—53.436 9.65~386 0.9940 AW 93.7~105.0 41 CHBERE  151~125 3
R A y=0.133 1x—24548 499~399 09919 WARAEE 714~762 23 ENilie 75.8~89.9 78
R4 y=3.721 2:-35.866 497~391.6 09968 FAAA 7.0~761 23 I 67.5~748 47
R y=3.152 84271 4955~3964 09942 pAAA 674~714 24 o.p W 753~872 67
AR y=1213 r—11.721 4975~398 0.9971 TARE 795~857 26 pop R 748~864 66
AR =039 7x=8.169 4 9.86~3944 09930 HT R 93.2~99.8 24 o.p - 872~1049 8.1
ARG y=2.957 5x—19.396 487~380.6 0.998 6 PRavavay 644~762 79 SR ICH] 119.0~123.5 12
AR y=2.159 =23 111 4975~398 0.99 8 Lk 730~789 26 651 s 79.0~963 85
HARN 73.8~803 29 iy 111.6~1196 28
[ — 3
25 EERSHWNRELE BB 105.8~117.9 40 pop - 805~999 97
B“2.2 170U F IR A X RS VAW (&5 i e vk i ks 992~1077 33 || op Wl 774~91 97
N . N \ TR ~ A ~
K1 100 ng/mL )L AR AR ZGSR t0ptkREa  CIRRE TR R T
= o %3 « ” JETREYN 4 7 RS : gl 2770 :
(Ht*5 : 20151 122) fF LURRRE , #°2.17 000 A 2 AR il A Jo R 99.6~1078 21 pop - 863~1040 70
M, LIMEME L 10: 1.3 123 53 e S bR KRR, 25 Vacm 65.6~725 350 || v 91.6~988 33
5 s ~ 5 R ~
69 R 2 EFR 7 0.001 7~0.013 3 mg/kg, Ko TRLAKAR 477 25 || PREEE 89951 48
R REGRE 1134~1152 06 WA 823~882 30
70.000 5~-0.004 mg/kg. Sl 65.6~69.1 19 b 84.1~90.7 30
2.6 FBEERW LEA 629~674 27 KER 77.0~824 28
s e Vi S = =R 1~89, . b 9~05. |
H“2.2.17 50 IR 4 X T S VA W 4% 400 I ik i iiﬁ% e ;‘giﬁgw e
” o » 5 ) B o : : 7 HURHH B . .
¥179 100 ng/mL)id i, 4% “2. 17 WU R B S ESNE 6 = 97.6~1062 29 || FE 96.1~105. 34
W ICSRIETE R, 455, 69 MRk 258 AR RSD Y/NF JRESHE 754809 || A 81.3~909 41
_ VBT fidit 109.2~120.1 37 R 91.0~972 26
10% =6 , H BRAFE . TR
o(n - : % AR LT T 70.1~895 42 || WEEE 1097~1214 43
2.7 REMKR WAFELE  TI~765 9 || EEREE 055~ 2l
Bre2.2.17 00 F IR A X OSSR (B i B vk i ROURRLR 0T 24 || R 906~1034 48
Bk 714~784 37

¥4 100 ng/mL)iE &, 73 FE R FiE0.1.2.4.6.8.
12 h B, #5217 WU R0 2 A T 0 AT, i s T AR
SEHL 69 R 25 TR ALY RSD /N T 10% (n=17) , 1]
HAE S R HCE 12 hINEARSE .
2.8 EEMHILE

BB EEAE O (6450 20151009) , By #E , oF 3 597, BL
3.0 g, 60y RSB E ¥ “2.2.27 T F J5 el 2 dh
VW, P 2.1 a8 A A T AT, ] e T AR
FEAMR TR . 455, 69 Fhfe 24 v 2% BUBR -2 75
oM 0.017 1 mg/kg, AAHERAFH &4 0.117 4 mg/kg,
RSDE)/NTF 5% (n=6) , Ao 4 AA H , FIAAT 1k
BEE MR
2.9  InEE KL

B AR i (F1E45-: 20151009) , By 6%, 38 3595 , B
3.0 g, L6 1 AEHFRE , A 2,217 T T IRA X IR AL A
TR (4% 157 S B FE 24 4 100 ug/mL)0.05 mL, 4“2.2.2”
TR 7 ik i A A R, A 2.1 I R SR A T
S3HT SR IR IR 25 R W3R 3,

HEZED; 201945 30 45 20 1

2.10 HRPRHAZBENE

B 1241 2 bR A, $22.2.27 T T 5 9 Ak
TRARVAR, 2. 17300 RIS A5 A T4, T SR i A
HHEIMR R 69 Pl 2 5k A i, 5 R LR ARG 5
FPA2aR R HABAAG )
3 itig

H 140 M AR 24 5% B 1 AR BOA R A O N
i RS BT B XTI IR A R SR U D FE A L
i A AL 2 H R IR 2 AR 2 1) o M R R R RT TR
IR R A 2% B BRAE T B0 SR G5 8
I N BRBUA

1 AR M A 24, R D HOGT B IR AT 22 1)
5 G BOAS I 5 R FH I 590 48RA 1 A R A R 0 )
B, ASBIF 5 X o i B 30 VR A 0 B VA TROR 4
FBL S UEA T4, IR A R P, i T AR B4
(14 HE W R (i) ARRAE 25 1 S v R e 1t B[] o B4R, 8
FRA 1 52 A A5 Fh S50, B R R E SR IS R) 4 5 miin, 2R
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AFR] 43 B \MRM [R]85 Wl , 45 545 3] 1) 2 15 0 AE 1 A7
HETE B80T

F4 HRPOOFMKHARBENELER (n=3, mg/kg)
Tab 4 Determination results of 69 Kinds of pesticides

residue in samples(#=3, mg/kg)
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