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Wik AARE S - BIEFTiE ik, RJA DBITMS #6278 42 (30 mX 025 mm X 025 pm ), & F & £ 8 5
B (El); A8 €38 — B BT E, KA+ /I sk bt 52 k4 ( CORTECSTM UPLC Cig,2.1 mm X 150 mm,
1.6 pm), YA 0.1% ¥ 82 (4 5 mmol * L' W 854 ) 5% A2 95% T A5 (4 5 mmol - L™ Wik 4. 0.1% ¥ ;) %
R A RSN, B E R B R (ESI), E&FHXT %R %0 (MRM ), £8R:224 # R %G FEHRZL 1~100
ng-mL” EE R LA R R, AR ZHAE 099 A L8 B 95%, F P MK EAKF Bk X5 (0.01.0.1.0.5
mg - kg™ ) 98% # BV F A 67.5%~121.0% 217, RSD £& 1.9%~20.8% Z 4], 518 : A7 ik it beik A 20k is
M ENAREF G FARE PR G SR G , A H Ak 2h ALY F 6 RIRA M TGS
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Determination of 224 pesticide residues in fragrant solomonseal
rhizome and cogongrass rhizome by GC-MS/MS and LC-MS/MS’
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4. Sichuan Institute for Food and Drug Control, Chengdu 611731, China; 5.Dalian Institute of Drug Control, Dalian 116021, China )

Abstract Objective: To establish a method for the determination of pesticide residues in fragrant solomonseal

rhizome and cogongrass rhizome. Methods: The samples were extracted with acetonitrile by high speed homogenizer.
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GC-MS/MS analysis was performed on a DB17MS ( 30 m % 0.25 mm X 0.25 pm ) capillary column with electron
impact ( EI ) source. An LC—MS/MS analysis was performed on a CORTECSTM UPLC C;( 2.1 mm X 150 mm,

1.6 wm ) column with isocratic elution of 0.1% formic acid ( containing 5 mmol * L”' ammonium formate ) and

95% acetonitrile ( containing 5 mmol * ™' ammonium formate and 0.1% formic acid ). Electrospray ionization

( ESI ) source was applied by positive ionization in multiple reaction monitoring( MRM ) modes. Results: The

calibration curves of 224 pesticide residues showed good linearity in the ranges of 1-100 ng* mL™" with 95%

of correlation coefficients above 0.99. The average recoveries at spiked levels of 0.01, 0.1, 0.5 mg - kg™ for

all target compounds in the range of 67.5%-121.0% were 98% with relative standard deviations of 1.9%-20.8%.

Conclusion: The method is fast, accurate and highly sensitive for the screening and confirmation of pesticide residues in

fragrant solomonseal rhizome and cogongrass rhizome, which provides a basis for the pesticide residues control of other

medicinal plants.

Keywords: LC-MS/MS; GC-MS/MS; pesticide residues; fragrant solomonseal rhizome ; cogongrass rhizome

FATNE ARG R 2 RA ), HARZE ]
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SR, i AT IR I, 3 SR FH AR R I ( GC—
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1 XHB5LH
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Tab.1 The collection area of the samples

EAHE PR 2E
(fragrant solomonseal rhizome ) ( cogongrass rhizome )

KA HeHL KA HeHL

(origin ) (lot No. ) (origin ) (lot No.)
Pu)i ( Sichuan ) 1 1§35 ( Hainan ) 3
[k (Hebei ) 8 Pu)i ( Sichuan ) 5
H K ( Chongqing ) 2 W H5 ( Hunan ) 12
WF ( Hunan ) 4 Z# ( Yunnan) 5
HH (Gansu) 6 VA5 ( Henan ) 10
Ak (Jilin) 5 R (Anhui ) 9
%R (Anhui ) 7 1175 ( Shanxi ) 12
77 ( Henan ) 1
11175 ( Shanxi ) 6

# 1.3 mL-min” 5 JEFE R EE A 240 C, EEA S
TR, FHRFRT : WG IREE 60 °C, fR4F 1 min, LA
30 °C +min” FFE 120 °C, L 10 °C »min”' FFE 160 C,
PL2°C +min” FF& 230 °C, A 15°C - min™ TFZ 300 C,
1595 6 min, L 20 °C - min”' F}+ 2 320 °C, {#4F 3 min.
EIRE 2542 70 eV, B F IR IR & 200 °C, #2117
250 C. HEMBI, P 5 F ol 40~550, 1 E 5
H b W 09 Of B B ) R B - 0, A AR R
EI(TIC) W Bl 1, MRM A& =0 ) &2 25+ i B 0L
Kl 2.
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Fig.1 The total ion chromatography in full scan mode of GC-MS/MS
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LC-MS/MS 3 #1 2ct: +/\Ut Fe Rk e 5 A5 ek A
( CORTECSTM UPLC Cy, 1.6 wm, 2.1 mm x 150 mm ),
PL0.1% R (5 5 mmol - L™ W R £2 ) VA W M Wi 3
A, LL95% ZMEVET (&5 mmol - L™ HIREZ . 0.1%
HR ) Ry ik sl A0 B, 8 B2 Y6 I ( 0~0.2 min, 30%B; 0.2~
10 min, 30%B — 100%B; 10~12 min, 100%B ), Ji i A
0.3mL - min™, ¥EJ5H 40 °C, HLWE% (ESI) I, IF 51
R, 22 5O W ( MRM), BA404 HL TN 2.50 kV,
HEFLHLE R 30.00 Vo B FURIRE 150 °C, Z5A5 R
9550 C, HEFLHE N 150 L b, I F s N
900 L« h™", filfi## S i 4 0.14 mL - min™', KA SE
4 138 kPa, BfAES RN 48 kPa, 2R FIA
VLT 3, 22 o W=y e 25 Ui P UL IR 4
22 IR
221 REXEAESIE  AATECHI BT 100
pg - mL™ [ FRBRAE ARV (VRN TSR ), —20 C#5 3
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Fig.2 The total ion chromatography in multiple reaction monitoring mode of GC-MS/MS
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WECIRAE . ARSI 2R, N R 73 L] GC-MS/MS
JHIFN LC-MS/MS FIIRA X HR A% 4 (500 ng - mL™ ),
222 MHESER HERBMES SRS ¢, B
100 mL & W, N2 )6 50 mL, EALEN 1 g, 2% hb 7
3 min( 12 000 r* min™"), F;%fb S HCEVEW, DLVE
2N 40 mL, )3 2 min, B0, &6 2 WHRELW i
W, 50 CIEWRST 22 3~5 mL,FHZH MBIt ER
£ 25 mL s B4, B

223 NPT EHUERR — R ERIA R (100 pg -
mL™" ) 1 mL, FHZIERREE 100mL, £257, BIF5-(1 pg - ml™ ),
224 GC-MS/MS 7 At FHNAR - B fRdrsn] B
WEBR NI 0.5 g, N2 25 mL (A (A W&, 5 1 mL
20 mg) ; HEULALEE 0.25 g, MK 12.5 mL & f#,
IMZKEZE 25 mL(B#, % 1 mL & 10 mg), Fik A,
B A I, %fﬁ K& A LR NARE A 2.5 mL,
PEAT, AR (B 1 mL & PIARBEIR = K520 50 ng ).
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HIXFFEJF (relative abundance) /%

B3 LC-MSMS 2B FiREiLE
Fig. 3 The total ion chromatography in full scan mode of LC-MS/MS
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Fig.4 The total ion chromatography in MRM mode of LC-MS/MS

225 LC-MS/MS ZrHT HHIARAR A% R “2.2.3”
TN NARMEG &S mL, FKFR B 100 mlL, $£47, Bl
73 (5 1 mL & NARBERR —28HE2) 50 ng ),
3 FAEEER
31 BMERRFE SR TR
RS e A ARG DN T 45 i 43 ez ) 228 0, B
TR0 BRIV, FH VA B SR R B, DA M LE ARSI T
10: 1 B R BEAE M AXER A H B, 915 2% 45 AR 25 AU
PEASREMERC , i 2 A AR 25 M B SO A B
311 GC-MS/MSIE 43 Bk % B GC-MS/MS
FHIR A X B b A A YRGS 12, 0 2 I ) 757 45 %) R
1.2.5.10.20.50, 100 ng - mL™" A [6] e B 2 51 59 1R
At B S IR TR R I R AR B TR A R R
WA 1 mL, fil GC-MS/MS 434 FHIN B — 20 B 4

0.3 mL, 5], it ARSI 1 L, AR
A €L ER SRS, T 5, LA P AR o il R v T
143 F e 25 6 VETE Bl 1~100 ng - mL™', S L
G BR HBE B AU TR 6 L 4, 4°-DDT AR OC R e
0.978 5~0.987 8 Z[a], HiAth A 0.994 1~0.999 9., 97 Fi
KGRI TR} 5 pg - kg™, 20 Rl 25 R R
N 10 pg kg, 4 AR ZGHIRI T B 20 pg - kg,
17 FlA 25 ARG R RN 25 ug - kg™, 3 Bl 245 A6l
TRRA 30 pg - ke, 2 FRARZGRIREIN FRRN 50 pe - ke
3.1.2 LC-MS/MS MllsE  Has [ BE ke ol i, 4% I
PR S AR A8 T I RS LR R TR, A i
T LC-MS/MS FHIR &6 B il A i 1, Jnas 11
R A S A X IR 1.2.5.10,20,50, 100 ng *
mL™" AN ] e B 22 51) A4 5 I DG Fc TR 5 ) B A A . K
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2t W R AV BE YR A X IR S TS 1 mL, T LC—
MS/MS 43 M7 I N BRI 0.3 mL, 4], uEid ., 435k
B 2w, A VRORE 03 AR I BT S A, DAY
PrAgEM 2RI . BATh s EREA OC 241 0975 0,
T 0984 1, HifthAe25 9 0993 9~0.999 9; FEHE L
A ER R R RO R 0977 2~
0.988 7 ZIi], Hfth A 257F 0.994 1~0.999 9 2 [i]., 68 Ff
RGRIREI TR A 5 pg - kg™, 10 Ffe 24 (A T B
10 pg kg, 1 FRZGHGREIN TR 20 peg ke, 3 F
PZGHIREI F IR A 25 pe - ke, 2 P2 AORGIN R BR Ky
50 pg - kg, 2 PR ARG TR FRA 100 pg - ke

32 MmN

HZ 20 ng mL ™ JRA X IR ST, E SRR 6 1K,
ARG 2 B, 45 TR B RLAT o
3.3 AR

BUAs EE TR 5 g, ISR [R) Ve BE A TR A5 5 HR
s VAR VR, A A T T T 3 ARG 0 5 3 2R A ]
WO, R B2 55104 0.01.0.1,0.5 mg - kg™, &
ATIKFEE N E 3 K. 45588 P K=K [
WA H (0.01,0.1,0.5 mg - kg™ ) 98% 1) [l ir R 7
67.5%~121.0% 2 [i], RSD 7E 1.9%~20.9% 2 [i], #5455
IR IR AT H AR R, Wk 2.3,

Rz 2 GC-MS/MS ENER 143 TR MR EBRTE . EEREMES T,
EMRESEFREF 143 TR AR FEHYEKZRTD RSD ( n=9 )

Tab.2 Retention time, quantitative and qualitative ion pairs, average recoveries and

RSDs for 143 pesticides in fragrant solomonseal rhizome and cogongrass rhizome by GC-MS/MS

EATHRZE (fragrant MR 2E ( cogongrass
. EEET EMETF solomonseal rhizome ) rhizome )
( pe/f:f?de ) ty/min ( quantitative ion ) ( qualitative ion ) &S RSD A& RSy
m/lz m/z (recovery )/ (recovery )/
% * % *

Fd (dichlorvos ) 6.698 185593 1855109, 185>63 82.8 52 77.1 8.3
B (disulfoton ) 7.241 212597 212>153.1,212>168.1 84.3 6.4 82.6 6.2
2% ( methamidophos ) 7.673 141>95 141>126, 141>79 90.1 12.2 89.1 438
HUHE (methacrifos ) 9.821,9.918 240>208 240>180, 240>110 87.6 6.3 78.8 8.7
FUR A (tifluralin ) 10.487 306.1>264.1  306.1>206.1, 306.1>160.1 84.8 5.5 80.6 5.5
LR JHewk (acephate ) 10.744 136>94 136>119, 136>64 82.7 11.9 78.2 5.7
ARFLFEG 1 FFST (molinate ) 10.91 126.1>55 126.1>83, 126.1>98 79.5 7.1 74.6 13.6
SR (isoprocarb ) 11.212 136>121 136>103, 136>77 90.2 6.8 76.7 10.7
PGB (tecnazene ) 12.068 260.95202.9  260.9>230.9,260.9>195.9 84.3 5.3 77.5 10.0
KW 1 NZ ( ethoprophos ) 12.769 200>158 200>114, 200597 87.3 45 81.5 6.6
KR ( diphenylamine ) 13.612 169.1>66 169.1>77, 169.1>141.1 88.1 5.6 87.5 5.8
L4518 (tefluthrin ) 13.885 177.1>127 197>141, 197>161 84.1 5.6 77.0 10.2
7NFZE (hexachlorobenzene ) 13.977 283.8>248.8  283.8>213.8,283.8>176.9 82.6 6.2 772 5.8
TS H 452K (pentachloranisole ) 14.359 279.9>264.9 279.9>236.9 83.5 5.1 76.2 9.5
FH R ( phorate ) 14.343 260>75 2605231, 260>47 84.6 5.5 76.0 10.9
a- 757578 (a-BHC) 14.975 218951829  218.9>144.9,218.95109 84.6 5.0 76.4 9.4
AR (omethoate ) 15.381 156>110 156>141, 156579 722 10.9 67.5 8.1
F TS (terbufos ) 15.864 231>174.9 231>128.9, 231>202.9 96.5 14.1 78.4 7.8
A ( dicrotophos ) 16.728 1935127 1275109, 237>127 80.5 6.6 80.2 11.1
FAEMHHA ( quintozene ) 16.623 294.85236.8  294.8>264.8,294.8>142.9 84.9 5.6 78.4 8.4
P54 ( propetamphos ) 16.98 236.1>194 236.1>166, 236.1>88 81.5 7.0 717 7.8
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F2(%)
FEATHRZE (fragrant P HEZE (cogongrass
- FRET EHEET solomonseal rhizome ) rhizome )
( pesticide) ty/min ( quantitative ion ) ( qualitative ion ) Bl RSD/ E&S RS
mlz mlz ( reco;)ery )/ % ( recol;ely )/ %
F5 2 Catrazine ) 17.276 215.1>200.1 215.1>58, 215.1>173.1 104.3 9.3 92.7 142
% ( dichloran ) 17.366 206>176 206>160, 206>124 110.0 12.4 96.9 4.4
v = 75775 (y-BHC) 17.538 218951829  218.9>144.9,218.9>109 92.7 49 82.5 10.1
Z AW (disulfoton ) 17.936 274>88 274>60, 186>153 97.0 5.1 86.2 8.2
A5 ( moncrotophos ) 18.532 127.1>95 127.1>109, 127.1>79 80.8 11.5 71.3 9.0
LR ( etrimfos ) 18.344 292.1>181.1 292.1>153.1,292.1>125 93.8 5.0 85.7 7.1
B - 75757 ( B-BHC) 19.385 218951829  218.9>144.9,218.9>109 89.4 4.5 84.3 7.6
L% (heptachlor ) 19.345 271.85236.9  271.8>117,271.85201.9 91.4 5.1 84.2 8.8
SR ( dimethoate ) 19.517 125547 125579, 125562 89.3 49 81.1 10.9
J\E N (octachlorodipropyl ether ) 20.047 130595 130560 111.3 12.6 102.4 7.6
ZATHIREF] (vinelozolin ) 20.296 2855212 285>178, 2855241 95.0 8.5 83.2 52
TNz ( pentachloraniline ) 20.398 265>194 265>203, 2655230 93.4 9.5 83.9 6.7
S8 5 ( fenchlorphos—oxon ) 20.705 268.9>253.8  268.9>223.8,268.9>176.9 93.8 5.8 83.7 11.4
Ty EE ( dimethenamid ) 20.611 230>154 230>111.1 89.4 4.1 82.3 8.4
HH 346} 420 ( paraoxon—meyhyl ) 21.311 230>136 230>200, 230>106 90.8 10.1 87.2 5.8
HI B3 (alachlor ) 21.21 188.1>160.1  188.1>132.1, 188.1>117.1 88.6 5.9 82.89 7.7
8 - 778 (8 -BHC) 21.418 218951829  218.9>144.9,218.95109 92.1 5.1 82.24 8.9
T ( chlorothalonil ) 21.723 265.9>168 265.95230.8, 265.9>133 239.0 122 2285 18.1
I Caldrin) 21.449 262.9>191 262.95203, 262.9>193 96.4 14.1 80.4 6.8
FIEFESEM ( chlorpyrifos—methyl ) 21.842 285.9593 285.95270.9, 285.95240.9 89.1 4.7 82.2 8.8
S0 (fenchlorphos ) 21.833 284.9>269.9 284.9>93, 284.9>239.9 89.4 4.7 81.5 8.1
H# ( propanil ) 22.599 160.9>99 160.9590, 160.9>126 92.6 14.4 89.2 8.9
FF s o SRR LA 22.842 296>263 296>246, 296>281 86.7 5.6 79.5 9.6
( methyl-pentachlorophenyl sulfide )
FH L7 A5 (tolclofos—methyl ) 23.027 264.9>249.9 264.9>93, 264.9>219.9 89.0 4.8 79.1 10.3
I SEXT A7 ( parathion—methyl ) 23.222 263>109 263>136, 2635246 95.4 8.5 91.2 125
T 2 (butralin ) 23.251 266.1>236.1  266.1>190.1, 266.1>174.1 85.2 7.3 76.4 16.2
E R4 ( malaoxon ) 23.417 267.9>127 267.9>127, 195>124.9 101.2 9.4 92.4 25.9
F5 K% (ametryn ) 23.489 227.1>170.1 227.1>185.1, 227.1>58 90.0 9.7 87.9 44.6
FH JEBEIE ( pirimiphos—methyl ) 23.377 305.1>180.1 305.1>290.1, 305.1>125 89.8 5.5 86.3 4.6
R (metalaxyl ) 23.662 249.2>190.1  249.2>146.1,249.2>217.1 86.4 5.3 76.4 10.9
SEPTH L ( metolachlor ) 23.63 238.1>162.1 238.1>133.1, 238.1>77 88.0 43 80.4 8.2
SAkIR — 1 ( chlorthal-dimethyl ) 24.114 300.9>222.9  300.9>272.9, 300.9>257.9 89.9 4.8 82.7 10.2
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F2(4)
FEATHIZE (fragrant MM 25 ( cogongrass
N T ST solomonseal rhizome ) rhizome )
( peffiijde ) I/min ( quantitative ion ) ( qualitative ion ) [l i % RSD/ [A] R RSy
mlz m/z ( reco;/;ery )/ % ( recoov/bery )/ %

MR ( triadimefon ) 24.382 208.1>181 208.1>127, 208.1>111 91.8 9.0 91.5 4.2
LI ( chlorpyrifos ) 24.394 313.95257.9  313.9>285.9,313.9>193.9 94.6 52 92.1 4.5
ARUWLEER (fenitrothion ) 25.132 2775260 277>109.1, 2775228 121.0 132 1152 2.7
S (fipronil ) 25.394 366.9>212.9  366.9>254.9, 366.9>331.9 114.5 9.6 111.2 42
AALSST (chlordane-oxy ) 25.048 386.8>287 386.8>323, 386.8>253 104.5 12.9 90.0 11.0
EH767 % ( malathion ) 25.182 173.1>99 173.1>127, 173.1>145 108.4 5.0 98.7 10.3
Xt BB ( parathion—ethyl ) 25.493 291.1>109 291.1>137, 291.1>81 121.4 14.4 120.3 6.2
HHIEME ( dichlofluanid ) 25.504 223.9>123.1 223.9>77, 223.9>96 124.9 7.1 103.6 27.1
=R ( dicofol ) 26.088 250>139 250>215,250>111 110.5 14.7 104.6 7.3
JFAFAR4E- £ 5 (heptachlor exo-epoxide ) 26.27 352.85262.9  352.8>281.9,352.8>316.9 98.0 6.3 85.6 10.1
TR ( bromophos—methyl ) 26.475 330.95315.9 330.95285.9, 330.9593 97.7 4.5 92.8 6.8
FLTTHE (flumetralin ) 27.084 404>143 404>157, 404>292.2 99.6 13.9 101.2 6.3
T H AR R (pendimethalin ) 26.691 252.1>162.1  252.1>191.1, 252.1>208.1 110.8 11.7 115.5 12.1
M (fenthion ) 26.961 278>109 278>125,278>169 101.7 5.9 93.3 8.1
S EA (heptachlor endo—epoxide ) 27.05 352.80>316.9  352.8>316.9, 352.8>281.9 94.3 12.6 88.4 11.7
R L S (isofenphos—methyl ) 27.14 241.1>199.1  241.1>121.1, 241.1>167.1 100.7 5.8 98.0 5.8
SHHIE% (isofenphos ) 27.616 213>121 213>185, 2555213 103.1 6.3 96.2 5.7
BER PE ( cyprodinil ) 27.86 224.1>208.1  224.1>197.1,224.1>131.1 94.7 6.0 88.4 11.7
AT} (trans—chlordane ) 27.871 372.80>263.9  372.8>336.8,372.8>265.9 91.8 43 85.5 8.4
= a (triadimenol a ) 28.16 168.1>70 168.1>112.1, 168.1>150.1 92.8 6.2 82.6 9.0
TR ( butachlor ) 28.344 176>147 176>134, 176>158 89.7 14.2 101.9 6.4
AL ( bromophos—ethyl ) 28.49 358953029  358.9>330.9, 358.9>238.9 96.5 5.0 929 5.7
IR b (triadimenol b)) 28.828 168.1>70 168.1>112.1, 168.1>150.1 94.8 7.8 88.7 73
FH R JBURE 1 ( tolylfluanid ) 29.29 238>137 238>181.1,238>91.1 115.3 9.4 108.6 8.8
JiE5SF ( cis—chlordane ) 28.923 372.80>263.9  372.8>336.8, 372.8>265.9 90.0 49 84.3 8.2
J&FH] ( procymidone ) 29.189 283596 283255, 283>68 923 4.6 87.4 53
o - Bif+ ( « —endosulfan ) 29.124 2415206 241>170, 2415241 99.8 15.5 87.5 4.4
K WA ( mecarbam ) 29.579 329>131.1 329>159.1, 329597 105.9 122 98.1 5.8
PSHERE ( pretilachlor ) 30.627 262.1>202.1  262.1>174.1, 262.1>145.1 97.9 49 9.3 5.0
FE 484 ( phenthoate ) 30.723 273.9>125 273.9>246-273.9>93 97.1 6.3 93.6 8.7
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F2(%)
FATHRZE (fragrant P15 HRZE ( cogongrass
o FRET EHET solomonseal rhizome ) rhizome )
( pe;:fii)?de ) ty/min ( quantitative ion ) ( qualitative ion ) [ g % RSDY E&S RS
mlz mlz ( reco;)ery )/ % ( recol;ely )/ %
WR &S} ( dimepiperate ) 30.826 145.1>112.1 145.1>69.1, 145.1>84.1 93.7 43 88.9 7.8
P ( prothiophos ) 30.928 309>238.9 309>280.9, 309>220.9 96.9 73 93.9 3.6
MR (oxadiazon ) 31.088 258>175 258>112, 258>147 92.0 4.0 87.3 6.8
p,p — G (p,p’ -DDE) 31.74 246>176 246211, 246>220 90.8 49 85.6 6.5
ARG ( dieldrin ) 31.733 276.95241 276.9>170, 276.9>172 88.2 5.7 90.5 7.4
MR AR (fluazifop—p—butyl ) 32.084 282>238 282591, 2825254 100.4 6.2 98.1 5
SBEE ( flutolanil ) 32.697 173>145 173595, 173>125 98.1 5.4 90.1 72
TR ( profenofos ) 32.991 336.95266.9  336.9>308.9, 336.9>294.9 96.6 8.0 92.4 6.2
AL (fenamiphos ) 33.654 303.1>195.1 303.1>154.1, 303.1>122 1025 9.7 99.7 3.9
TR AU ( chlorfenapyr ) 33.955 247.1>227 247.1>200, 247.1>75 95.0 5.7 97.4 42
ZFEWE I ( disulfoton—sulfoxide ) 34.555 213.1>153.1 213.1>97, 213.1>125 97.5 4.4 96.3 49
524k FCH (endrin ) 34.633 262.9>191 262.9>193, 262.9>228 92.0 11.9 86.0 12.0
SRS ( diniconazole ) 35.7 2685232 268>149, 268>136 102.1 14.2 98.5 8.3
BRHEEE (nitrofen ) 36.084 283>162.1 283>253, 283>202.1 107.8 10.7 110.6 12.7
o,p’ — ik (o, p’ -DDT) 36.084 235>165 235>199, 235>149 108.8 13.6 98.4 13.7
p.p’ - (p,p" -DDD ) 37.019 235>165 235>199, 235599 87.4 4.9 84.4 43
B - % ST ( B —endosulfan ) 37.098 241>206 241>170, 241>241 87.5 5.2 78.8 13.8
AR R (isoprothiolane ) 37.198 290.1>118 290.1>204.1,290.1>162 93.7 4.6 90.3 4.2
Z Bk (ethion ) 37.342 230951749  230.9>184.9,230.95129 103.5 12.9 101.4 5.8
p.p' — T (p,p’ -DDT) 39.269 235>165 2355199, 2355149 119.0 12.0 116.2 6.4
PIERIE ( propiconazole ) 40.5,40.314 259>69 259>191, 259>173 93.6 5.1 95.4 7.8
HIARL Tk ( piperonyl butoxide ) 40.142 176.1>131.1  176.1>117.1, 176.1>103.1 102.2 13.8 90.8 8.4
PIEHE (RH 5849 ) 40.583 240.1>105.1 240.1>77.1 89.8 4.2 83.6 10.0
ORZETE ( bifenthrin ) 41.042 181.1>166.1  181.1>153.1, 181.1>179.1 91.1 3.0 86.9 7.3
TRPHR IR E: ( endosulfan sulfate ) 41.219 272>237 272>141,272>117 87.8 45 80.2 11.8
F2RWEIA ( fensulfothion—sulfone ) 41.497 323.95109 323.9>142, 323.9>259.9 95.6 9.4 87.6 4.3
FEH I AN ( fenthion—sulfoxide ) 41.638 279>109 279153, 2795169 87.7 14.0 73.5 20.9
BRI ( fenthion—sulfone ) 41.883 3105105 310136, 3105246 90.5 8.5 86.2 10.8
&7 2 (oxadixyl ) 42.589 163.1>132.1  163.1>117.1, 163.1>105.1 86.0 42 81.9 7.1
“ % (wriazophos ) 42.55 257>162 257>134, 2575119 95.2 6.1 97.8 75
T8 ( bromopropylate ) 42577 340.9>182.9 340.9>184.9, 340.9>157 89.6 4.4 84.7 75
VOB (edifenphos ) 42.667 3105173 3105109, 3105201 92.4 6.0 86.6 52
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F2(4)
FEATHEZE (fragrant PR 25 (cogongrass
&2 EERET EHEET solomonseal rhizome ) thizome )
( pesticide) ty/min ( quantitative ion ) ( qualitative ion ) &S RS [A] R RS/
mlz m/z ( reco;/;ery )/ % ( recoov/bery )/ %
SN 4T (acrinathrin ) 43278 289>93.1 208.1>181.1, 289>77.1 107.6 19.4 108.6 13.4
SERIK Ciprodione ) 43.173 314>245 314>56, 314>271 88.4 7.4 86.1 4.8
4044 ( fenpropathrin ) 43.116 265.1>89 265.1>210.1, 265.1>172.1 95.2 11.1 90.4 9.0
ZRME5618 ( phenothrin ) 43.635 350>123.1 183>168, 183>153 96.0 8.5 93.4 8.4
Wiz 2 (tetramethrin ) 43727,43.844  164.1>107.1 164.1>135.1, 164.1>77 90.5 7.0 80.0 142
B (EPN) 43.995 169.1>158.9 169.1>140.9, 169.1>77 91.4 6.0 90.2 10.8
“HEEBERE ( cyhalothrin ) 44,037 197>161 197>141, 197591 98.8 9.7 98.6 73
KR (mirex ) 43.962 271.8>236.8 271.80>141,271.80>117 87.2 4.7 79.6 9.6
IR ( hexazinone ) 44.204 171.1>71 171.1>85, 171.1>101.1 86.0 5.1 76.4 14.9
R A ( furathiocarh ) 44.332 325>194.1 325>163.1, 163.1>135.1 92.1 5.4 89.1 4.0
FF 42 T ( methoxychlor ) 44.209 227.1>169.1  227.1>212.1,227.1>141.1 110.7 9.3 108.6 9.9
IR (eyhalofop-butyl ) 44.674 357.1>256 357.1>229, 357.1>120.1 89.3 4.6 87.4 33
SR RERE ( fenarimol ) 45.749 251>139 251>111, 251593 85.8 6.6 77.1 12.8
TG = ( bitertanol ) 45.894 170.1>141.1 170.1>115.1, 170.1>55 89.0 8.0 82.8 11.8
AT ( permethrin ) 45737,45916  183.1>168.1  183.1>165.1, 183.1>153.1 85.6 103 80.8 8.7
S AR (cyfluthrin) 46.339,46448,  226.1>206.1  226.1>199.1,226.1>151.1 91.2 9.5 93.4 11.7
46.552
LI (azinphos—ethyl ) 46.58 160>132 160>104 91.3 6.7 102.4 20
BB ( coumaphos ) 46.818 362>109 3625226, 362>81 88.8 10.0 81.6 4.5
A ( cypermethrin ) 46921,47054,  163.1>127.1 163.1>128.1, 163.1>91 86.2 53 83.3 4.5
47.164
FUHU A (flucythrinate ) 47.036, 199.1>157.1  199.1>107.1, 199.1>171.1 95.2 11.9 83.8 4.9
47.328
T4 ( etofenprox ) 47552 163.1>135.1 163.1>107.1, 163.1>95 97.0 10.8 713 4.6
AR R (quizalofop—ethyl ) 47.688 372.1>299.1  372.1>272.1,372.1>91.1 87.3 5.6 84.8 6.2
JIE S ( fenbuconazole ) 47.813 198.1>129.1 198.1>102.1, 198.1>78 87.2 4.1 81.5 5.8
U4 (tau—fluvalinate ) 47.748 250.1>55 250.1>200, 250.1>208 91.4 10.7 80.8 6.2
WERERE (boscalid ) 48.85 342.1>140.1  342.1>112.1, 342.1>204.1 83.8 6.0 86.8 6.7
SFULAGTE (fenvalerate ) 48.499,48.880  419.1>225.1  419.1>167.1,419.1>125.1 89.1 11.7 80.4 8.0
TR ( deltamethrin ) 50.352 252.9593 252.9>171.9, 252.9577 90.0 8.1 82.0 49
WA (azoxystrobin ) 53.761 344.1>183.1  344.1>329.1, 344.1>156.1 88.8 8.5 85.6 7.9
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%3 LC-MS/MS EMER 86 R ZGHRERT . EEREEETF,
EMIRESBFRER 86 FRZGH T EYZEF RSD (n=9 )
Tab.3 Retention time, quantitative and qualitative ion pairs, average recoveries and

RSDs for 86 pesticides in fragrant solomonseal rhizome and cogongrass rhizome by LC-MS/MS

FATARZE (fragrant M5 AR ZE ( cogongrass
T EHET solomonseal rhizome ) rhizome )
42 ( pesticide ) ty/min (quantitative ion ) (qualitative ion ) k% [ERE S
miz miz (recovery )/ fsbr (recovery )/ Rsbr
% * % *
1 IR (aldicarb sulfoxide ) 0.76 207.1>89 207.1>132 85.7 10.7 87.4 18.4
AR (omethoate ) 0.75 214>183 214>155 81.4 16.4 75.3 20.4
AR (oxamyl ) 0.87 237>90 237572 84.4 13.1 78.0 14.0
%1 7 ( carbendazim ) 0.87 192.1>160.1 192.1>132.1 88.4 6.6 93.7 8.7
19 BN (aldicarb sulfone ) 0.90 223.1>86 223.1>148 86.4 11.7 83.5 10.4
WERT R ( thiabendazole ) 0.93 202>175 202>131 84.8 11.0 82.2 12.1
K2 ( methomyl ) 1.01 163.1>88 163.1>106 91.2 13.0 93.0 123
W i1 % ( fenthion—oxon—sulfoxide ) 1.04 292.1>211 292.1>132 88.5 9.7 90.9 9.1
USRS ( thiamethoxam ) 1.04 2795264 2795247 87.3 15.4 87.4 13.1
UK ( chlordimeform ) 1.07 197.1>46.2 197.1>117.1 89.8 2.4 86.9 7.6
HE H (richlorfon ) 1.12 256.9>109 256.9579 86.0 6.3 89.1 8.8
KW ( mevinphos ) 1.24/1.62 225.1>127.1 225.1>193.1 94.5 4.2 90.5 6.6
3— ¥ 5 F B ( carbofuran—3-hydroxy ) 1.26 238.1>181.1 238.1>163 92.7 53 87.6 10.9
N H b (imidacloprid ) 1.36 256.1>175.1 256.1>209.1 89.8 10.1 89.8 6.6
A2k (fensulfothion—oxon ) 1.42 293.1>237 293.1>265 93.9 2.6 89.7 5.4
I bk (acetamiprid ) 1.50 223>126 223>56.1 90.8 5.6 88.7 6.3
=3k (tricyclazole ) 1.51 190>163 190>136 88.7 4.0 89.0 5.9
FAEHHEIN ( fenthion—oxon—sulfone ) 1.59 295>217.1 295>104.1 90.9 4.1 94.0 4.7
A HPERRR ( phorate—oxon—sulfone ) 1.75 277>183 277>249 87.3 1.2 91.0 6.1
HLWETAM ( fenamiphos—sulfoxide ) 1.94 3205171 3205233 95.2 9.5 91.4 45
W5 1Bk ( thiacloprid ) 1.97 253>126 253>90.1 92.2 3.1 85.6 11.8
CARAL I UL ( pirimicarb ) 1.92 239.1>72 239.1>182.1 94.4 7.6 90.0 4.2
Wi ( phosphamidon ) 2.09 300.1>174.1 300.1>127.1 94.2 3.4 89.5 8.9
156 I (aldicarb ) 2.15 213.1>89.1 213.1>116.1 94.3 8.8 92.7 4.9
S F RN (fensulfothion—oxon—sulfone ) 2.22 309.1>253.1 309.1>281 93.7 5.3 91.8 4.0
K ( metolcarb ) 2.54 166>109 166>94.1 94.6 6.5 87.8 10.6
HREWEI ( fenamiphos—sulfone ) 2.83 336>266 336>308 97.1 5.4 922 3.4
HEAR . ( propoxur ) 2.98 210.1>111 210.1>168.1 93.7 8.4 93.2 9.9
J DA R/ AMEEME (imazalil ) 3.03 2975159 297>69 90.3 2.6 85.8 9.1
RN Y
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F=3(4)
EATHLZE (fragrant FIFHRZE (cogongrass
kT T solomonseal rhizome ) rhizome )
4¢2}j ( pesticide ) t/min (quantitative ion ) (qualitative ion ) EffEs ElEs
mlz miz (recovery ) Crecovery) o
% * % *
76 71 8% ( carbofuran ) 3.07 222.1>123 222.1>165.1 91.0 3.7 90.5 7.3
FHZ50E 1 VE4EH ( carbaryl ) 3.38 202.1>145.1 202.1>117.1 94.3 11.6 92.3 6.5
WEIEE ( fosthiazate ) 3.45 284.1>104 284.1>228 92.3 2.6 89.6 8.4
CFEXTE W] ( paraoxon—ethyl ) 3.90 276>220 276>248 91.8 3.4 84.0 15.8
A H HERE ( phorate—oxon ) 3.93 245575 2455245 93.1 35 84.4 16.5
F2 & (fensulfothion ) 3.95 309>281 309>253 94.6 4.6 94.6 5.4
AT (fenthion—oxon ) 4.00 263.1>231 263.1>216 92.6 4.7 89.7 103
N— J5 I3 £ FEWEUE R ( pirimiphos—methyl—

Nedesethyl) 4.08 278>245.8 278>249.8 922 3.3 89.6 9.8
P ( demeton—0 ) 4.18 259>89 259561 93.7 4.6 80.0 28.7
S / AR B ( chlorantraniliprole ) 4.54 481.9>283.9 481.9>450.8 90.2 4.5 91.5 8.9
FHEREN ( phorate—sulfone ) 4.72 2935171 2935247 91.6 5.2 96.5 3.6
L34k ( paclobutrazol ) 4.70 294.1>70.2 294.1>125.1 94.2 4.2 90.6 45
F gL / K U ( methiocarb ) 4.86 226>169 226>121 92.7 122 89.6 8.7
A4 ( methidathion ) 4.95 303>145 303>85.1 93.9 5.7 86.3 12.5
AR 1 B AR (azinphos methyl ) 5.00 3185261 3185132 92.9 29 91.1 10.1
FH B BE R —p ( dimethenamid—p ) 5.17 276.1>244.1 276.1>168.1 93.5 43 88.8 8.5
KA A ( promecarb ) 5.21 208.1>151 208.1>109 93.2 17.9 91.6 7.5
W R ( phosmet ) 5.26 318>160 318>77 94.2 6.7 89.9 9.8
JE M ( myclobutanil ) 5.38 289.1>125.1 289.1>70.2 94.6 4.3 93.3 3.8
FZRIE | FOR R (napropamide ) 5.82 272.2>171.1 272.2>199.1 92.6 3.9 88.9 1.5
JRIEES (tebuconazole ) 5.83 308.2>70.1 308.2>125.1 92.9 6.8 88.2 11.8
FEAEME ( flusilazole ) 5.94 316.1>247.1 316.1>165.1 93.5 4.6 90.1 8.4
BRI ( bifenazate ) 5.98 301.1>198.1 301.1>170.1 100.0 53 91.1 9.8
% HUIK ( diflubenzuron ) 5.99 311.1>158.1 311.1>113.1 93.3 6.0 91.1 102
FA R B DF ( methoxyfenozide ) 6.01 369.1>149.1 369.1>313.2 94.6 5.4 97.5 115
KA ( mepronil ) 6.03 270.1>119 270.1>91 93.7 6.7 90.8 6.3
C I ( hexaconazole ) 6.08 314.1>159.1 314.1>70.1 92.4 2.6 91.4 5.4
IRAEE RS ( prochloraz ) 6.16 375.95308 375.9>84.9 933 4.0 90.1 7.3
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F=3(4%)
EATHEZE (fragrant LS (cogongrass
T R T solomonseal rhizome ) thizome )
442} ( pesticide ) tx/min (quantitative ion ) ( qualitative ion ) EilES milES

mlz mlz (recovery )/ RSDF recovery )/ fsbr
% * % *
R 7 B L (tebufenozide ) 6.71 353.1>297.1 353.1>133 87.5 7.4 85.3 11.5
SRS (isazophos ) 6.71 314>162.1 3145120 94.3 33 91.3 6.3
A 42 (chlorfenvinphos ) 6.74 359>155 3595127 95.0 2.7 91.2 8.1
MR ( quinalphos ) 6.91 299>162.9 299>96.9 92.7 5.3 91.8 4.9
HFER (benalaxyl ) 6.92 326.2>294.2 326.2>208.1 90.8 35 90.8 7.7
JRJik H 2RI ( difenoconazole ) 6.97/7.04 406>251.1 406>111.1 93.8 11.0 91.0 4.6
T ( cadusafos ) 7.32 271.1>159 271.1>131 91.7 2.8 91.3 8.3
TR (diazinon ) 7.46 305.1>169.1 305.1>97 90.5 4.8 91.4 9.2
SR/ MR TS ( pyraclostrobin ) 7.51 388.1>194.1 388.1>296.1 89.8 75 88.1 11.9
KA ( chinomethionat ) 7.58 2355207 2355163 91.1 10.4 97.1 5.5
Hb BB ( fonofos ) 7.61 247.1>109 247.1>137 93.6 5.0 89.9 7.6
JRIERE (sulfotep ) 7.74 3235171 32397 93.3 4.6 90.4 75
F B ( phoxim ) 7.83 299.1>129 299.1>153.1 93.5 10.1 86.3 10.2
FRAHEH ( phosalone ) 7.86 367.9>181.9 367.9>110.9 90.4 1.9 89.1 13.6
FEMLFF R R (haloxyfop—methyl ) 7.98 376.1>316 376.1>288 92.0 2.9 84.7 14.4
Bl HUE (indoxacarb ) 8.15 528.1>150 528.1>203 97.1 5.4 92.7 3.1
SR / A% (isofenphos ) 8.19 346.1>217 346.1>245.1 92.7 4.9 92.4 9.5
JI5 g ( rifloxystrobin ) 8.24 409>186.1 409>145 92.4 6.0 90.6 9.4
S5 B ( clethodim ) 8.52 360.1>164.1 360.1>268.1 103.6 9.3 97.0 5.1
I N2 (allethrin ) 8.99 303.2>135.1 303.2>123.2 94.0 5.0 92.6 8.6
WEWETH ( buprofezin ) 9.01 306.25201.1 306.2>116.1 9.5 2.6 88.8 12.9
NP ( pyriproxyfen ) 9.05 322>96.1 322>185 93.2 32 91.4 10.8
FR4eH ( dichlofenthion ) 9.23 314.9>258.9 314.9>286.9 94.0 4.1 96.6 6.1
REFEIE ( chlorpyrifos ) 9.27 350>97.1 350>198 94.7 3.5 92.7 4.6
WENER ( pirimiphos—ethyl ) 9.38 334.1>198.1 334.1>306.1 93.4 2.8 92.8 8.7
IHAI T ( fenpyroximat ) 9.48 422.2>366.1 422.2>138.1 91.0 7.3 95.7 7.9
HLlgi s ( propargite ) 9.77 368.2>231.2 368.2>175.1 93.4 2.5 88.3 10.1
kBT ( pyridaben ) 10.29 365.2>147.2 365.2>309.2 89.8 5.7 92.7 4.8
FRHUR (fipronil ) 6.9 435>250 435>330 73.6 25.8 100.4 15.3
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3.4 KlEs R
AR “2.2.27 IR I IEEATRE R ATAL BE, 4% “2.17
TR AN, 58 B 40 HE R B ATHEZERE L 56
LU PR ZERE S BT 6 AR 2515 D0 WL 36 4, R 51
HH AR AR 2 24 D R
x4 EMREBFREPRUENRGREE
Tab.4 Contents of pesticides in Cogongrass Rhizome

and Fragrant Solomonseal Rhizome

Po=N
N fits Kl 424 ( pesticide s
FES ( sample ) ( content )/
( batch No. ) measured ) B
(mg-kg™")
SRR 2 B - 77578 (B-BHC) 0.01
(fragrant .
11 H DA 0.015
solomonseal
thizome ) ( phorate—sulfone )
19 B-757575( B-BHC) 0.01
22 HFEBEBR 0.015
( phorate—sulfone )
23 HFEBE R 0.013
( phorate—sulfone )
EERIE 17 Z B R ( carbendazim ) 0.03
( cogongrass -
thizome ) 18 FR A ( propoxur ) 0.02
19 JEER) ( procymidone ) 0.01
36 LR RIAT 0.01
(‘aldicarb sulfoxide )
37 3 0.01
( diphenylamine )
42 T IR 0.01
(aldicarb sulfoxide )
46 P4 (allethrin ) 0.14
47 2T (allethrin ) 0.04
4 itig

4.1 FERLBYERICT AL A R

ABEFER T CRETREC, GRAUE T XA RO A
AR PRI . PRI I A AL S B R A
VERT, AT TE R T, A S SRS 2280 25 B R
RIFTRE , (H R BRI 22 1 2R 55 v i MR 25 1A
HURH A 3 A JEE

A 5T 2R e I 5 3 2 AT R, S 1B B3 1Y
MRM AR AT 3 R R R AR R 28
R AT, B i (18 LS SR BOROC T 2E A7 ik, ml i 22
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GC e LC 5 o 5 A6 0 LK, Bk e B i A — o T3
Te AR A, HoA AR 2 1l o I RA4T
42 FEJFRY

AT S 4 R T R A A 7
BN, FE IR S 4 BT B S AR BRI, DA ARAIE
2R B I RE 25 R . FE GC-MS/MS 41, 3%
IR Ay 5 Jo 1 SR AKON , G H R AR 3 B M AR 2 R
S5 H 1A i) 17 2 B g L ) A5 AR Al R R
F14) M) 17 L, 5 71T B 49 D AT R 0 AR 1 B85 467 ) A e TR
B 7E LC-MS/MS 43 A1 Hh 4k 25 22 3% 81 Ay 56 Jog 410+l
SO, iR (0 T A B B R) 4 S )3 0, e T BB Y S
D] = 2 J2 i 3T o0 A E bR B 0 7E ESLiFAT 2+
PR B AH B35 A 3 B, 25 Wl S 17 R S B i 4 1k
SR B T L i, RN RAUE AL, S0k
U T b o 75 Y 5 A [ e 5 %) &5 9 b YR B, Wi
JEFBE. ABEST L T BRI S A R & i
0.5 g+-mL™" Fl0.2 g+ mL™" B A FE RN , 45 20,
0.5 g+ mL™ BFREFRAUV A, 0.2 g - mL™ B Frekcst
EATHME LA 225

FE TR S50 2 W 5T AR #E GC-MS/MS il
T B B A TR S A T S I AL L B e — b
1% N BiR T 5 VA TR AR o T DR B 39, 7 LC-MS/MS 43
MBS DU 2R FH 28 1 328 5 DE e 1 =2E o T AR FHR A %
PRV . BEAT DGR 22 I, 258 hn s R 4T .
43 /hh

JIT I B A, EAT AR ZE PR A A 2 B -
NN, PN 0.01 mg - kg BRES 46 HEE SPARZERE S,
K B P36 T M 0.14 mg - kg, HEAYKS A 25 111K
T 0.05 mg - kg o ASCHN WA ETE (PR RS
FE 2580 ) Tk B3 mt BabAT T s, oAb BB
fRT B, s M R 2R /D kb FL b AR 4 v A 24 8% BR A R A
—EMEEE L,

S0k
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