A I -

Inspection and Test

&%

China Pharmaceuticals

2024 4F 11 H 20 H £ 33 345 22 1)
Vol. 33,No. 22, November 20,2024

HE 4% S RI17;R927 HRARARAD: A
d0i:10.3969 / j.issn.1006 — 4931.2024.22.024

SHEERERAENCERGH S SHRERE
B fEE B, mT

(ERTEEGERBABMNARIK =2k, ER  408000)
BWE:BHN 2T TAHM P S HRBRGENAAME R RERA L FiE  E#AEA Agilent 19091S - 431U1 4, HP - 624 £
29 7 4(15. 0 m X 0. 25 mm, 0. 25 pm) , B A A 24, Ak 1.0 mL/ min, RAASEAR, #4F O B A 280 °C, #2578 ; 75 1 32 iR 1 ja)
3.75 min, #AFFA | pL, BFRIBEA 280 C,HMERBEAN280C, BB FZXALTFERERTR(ED,FEEH 70eV.ER 154
B RERAEHAE0.05~1.0 pg/ mLIEEA A 5% @REMEX R RIF; L FMRA 0.010~0.025 mg/ kg; #r % E ALK 2 R4
RSD 350N F 1%;-F ¥ m A w1 M &y 78.73% ~95.93% ,RSD 4 4.43% ~7.41%(n=9) E5iE iR aT AL L Beik 5 #H R G, L
IF M R H K, TR T EA M PR ARG ek,
KB AABEE - R B T4 RGKRG T AR
Determination of Multiple Pesticide Residues in Paridis Rhizoma by Gas Chromatography -

XEHS 1006 — 4931(2024)22 - 0108 — 05

Mass Spectrometry
CHEN Jian ,TANG Yu ,XIANG Pengyu
(Chongging Food and Drug Inspection and Testing Research Institute <Third Branch> ,Chongging .China 408000)
Abstract: Objective
15 pesticides in Paridis Rhizoma. Methods

To establish a gas chromatography — mass spectrometry (GC — MS) method for determining the residues of
The chromatographic columns were the Agilent 19091S — 431Ul column and HP -
624 capillary column (15.0 m X 0.25 mm,0.25 pm),the carrier gas was helium,the flow rate was 1.0 mL / min,the splitless
injection was adopted, the injection inlet temperature was 280 °C,the programmed temperature was adopted;the solvent delay time
was 3.75 min, the injection volume was 1 pL,the ion source temperature was 280 °C,the transmission line temperature was
280 °C, the electron impact ion source (EI) was adopted with the energy of 70 eV. Results The linear ranges of fifteen
components were in the range of 0.05 — 1.0 g/ mL. The limit of quantification (LOQ) was in the range of 0.010 - 0.025 mg
/ kg. The RSDs of precision and stability tests were lower than 7%. The average recovery rate was in the range of 78.73% -
95.93% with the RSDs of 4.43% - 7.41% (n = 9). Conclusion This method is simple, fast,and has high resolution, which can
better meet the detection needs and can be used for the detection of pesticide residues in Paridis Rhizoma.
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2, FLPETE R A /N AT PR T b kg
FEBRAE TR, FEE I FIRYTITHE A 06 Jie g g e g
O AN U 2 R B T (MR AR R )
DA B AR JRISE T 2020 4F bt [ 25
(—&B) ). A K ) 329 HUFE W52 0, an i BE | K
BN S 2 P R LSS, B T2 R HUA 24 WG B 1R
PR AN B D - H ) FEUR 255% B TS e TR 2 R
B AR 25 WL e 8 B A )™ F RIS P 2450 7 [ PRl
()5 4 7, BELRS T 2460 77 Mk e i o o A O DI 3 A
R FE R R M L M EEF B 2 — % K
D A 45 AR 3 3 L B RO AR B3 - R AT AR -
DA | R RSO A £ ER K BT 3% (HPLC - MS /
MS) i A BB S AR LB KT
B, AR5 R 22 B W DA S (MRMD) | 3 2o f B2
R[] FHREAE 25— X8 BT 2 451 4 A SE A5 00 28 43, 7E 20 min
P58 B T RS A AL A L R SRS R 2R AE 15
Tl e 25 5% B 00 0 r, ST T AR AR 25 5R B A 1
T RS, o — D R SR R AR S
fEWMT
1 #el57E%®
1.1 XFE5KH

%4 : 7890B / 7000D B S AH (A3 — B AL (&
SR A BRA T ) , AB204 — ST HL TP (Hp i - 46
F 2 B bR By A7 PR A RS 0. 01 mg) .

IRZY AR EY) I FERE (L5 A23060298, 5 ik
FE 1000 g/ mL) 5 %8 AR SR (454 A2305189) ,
BB (It 5 o8 A2305547) , F R BE B (45
22041022) , 5B (5 A2309323) , F L EE SR (L5
A A2305463) , FUK & R (AL 5 o A2210107) , Hk 2
(L4524 A2203201) , BT VK B34 0 100 g / mLs BRiED)
T AT R (HE508 23050093, & 99. 4% ) , FEAE I
(L5 H 22110452, 5 99. 9% ) ; B H 35 B A FHE
e A R 28 W] o A ) 5 B 3 (k5 A ALT071032)
ik 7 Mg (L5 4 FS1804115) , ¥ [ First Standard 23
Al S a4 99. 8% bR HEY) B — WA (HES 1 - F -
70A, % i 97.9%) , A W4 Be (fit 5 24 0509 - RB -
0002, & &t 97. 7%) , IR HU 4 B (4t 5 &y 0323 - RC -
0018, # 1 99.8%) , ¥ A | IS B e 4y A PR
Al o N R gk gl AR R i gl K Ry
ARAliK AR ZY B[ A, 5 2022 - CL - 07 (B ke
HAREISFRGRENEHER M, BFESRS
D21YW00053) .2022 - CL - 01,2022 - CL - 02,2022 —
CL - 03 ¥ iy 7 Hb ¥ oy 5 PS5 it 5 2022 - CL - 04,
2022 - CL - 05.2022 - CL - 06 K& 5 7= #b4  =ig 1

2 HEEH%R
2.1 REHHE

S 35 HE K Agilent 190918 — 431ULHE, HP -
624 B4 HE (15.0 m x 0.25 mm, 0. 25 um) ; EH T H
AR, A > 99.999% , i3 A 1. 0 mL / min, AN 73 i
ERE s HERE TR A 280 °CL B2 P THE :60 “CH-HF 1 min, L)
40 °C/ min #E T} % 170 °C, F-LL 10 °C/ min 3 E T} &2
310 °C, 453 mins I FIERAFE] :3. 75 min, R 1 plo

J i A - S T R IR R Ry 280 C AL H AR IR E N
280 °C, LB Al B R (ED BB N 70 eV,
AN — Z T3k (MS2, MRM) , BF 55 7 MS2 il
SUECR 30, MSP 2 s B Z BEES 0 1, rh B] et (A
20 Vo EFRMER LR 1,

&1 1I5THESRRE CASSEEFIHER

Tab.1 CAS numbers and ion pair information of 15 components

and metabolites

REBFA RUEFA
ER RS CAS% J:%: 3 214
mw " AW
THk 1897-45-6  266.0—132.9 35 26401680 35
£33 2921-88-2  196.9-169.0 15 198.9—17L0 15
TAERLK 5598-13-0  285.9—929 20 218.9—-9.9 2
AAF®-1  5315-07-8  163.0—9L.0 10 163.0—127.0 5
ARHE-T1  515-07-8  163.0-9L.0 10 163.0—127.0 5
AR -0 5315-07-8  163.0-9L.0 10 163.0—127.0 5
AAFE-N 0 515-07-8  163.0-91.0 10 163.0—127.0 5
HHR 62-73-7 109.0—79.0 5 1849930 10
kR 60-51-5 86.9-46.0 15 142.9-111.0 10
S 5918-63-5  252.9-9.0 15 25071720 5
EBTARL- | 11946-68-3 32282648 15 264.9-20.0 20
EBPRL -1 11946-68-3 32282648 15 264.9-20.0 20
AREE-1 0 51630-58-1  167.0—120.0 5 24.9-119.0 15
fRAE -1 51630-58-1  167.0—-120.0 5 24.9-119.0 15
BEH 143390-89-0  116.0—-89.0 15  116.0—63.0 30
ARR 113-02-6  155.9-110.0 5 109.9-79.0 15
bt 298-02-2 260.0-75.0 50 20,9189 25
B 2588 -4-17 153.0-97.0 10 124.9-9.9 5
FHELA* 2588-3-6 9%.9-649 20 19.0—142.9 10
U $121-43-3 20801811 5 208.0—-111.0 20

E AR

Note: * represents the metabolites.
2.2 BRikHE

TR PREVE (5. 0 g / mL) : 43 5 HER W HUAS B v
Y1, 0 mL, % 20 mL A& B R N B 0T 2 1R
5], BIAS GRS L - 18 “CIRFE, ARUH3 N ).

L T v 2R VA TR R T — R R A TR S b o
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WL, FOE C %8 2 O B Ry i = Wk 2 0. 05, 0. 10,
0.20,0.50,0. 80, 1. 00 g/ mL FIARIE TR . AR
T2 P ROATR, 43 I SR bR TR 1 mL 2%,
£:0. 45 um FLIERIE ST , B R IR AARIE TR

BEI SR VA TR 2GR RE T 10 g RS PR AE L B 50 mLL
BB T INARZEZNE 10 mL, BEIMABRREES ¢ &
A2 g FPBEREN | o FTIERR A M 0. 5 ¢ L P&
F 15, 5, B R ZUYRFE 1 min J5 5 000 v/ min 250
5 min! B ISR, A 20 mL L (04, 5 i S R 2
JiE 10 mL FHERHC 1 WK, A L3, B 205 B 50 mL .0
BNLMABRREE 1.5 g. & i - N - N EEREbE AL RE I
(PSA)300 mg M f1 #4k /i & (GCB) 30 mg, I 1 38 154 Jig
JE%471 min, 5 000 r/ min &.0> 5 min, B E 35, & 50 mL
RIE ™, 840 CRIFP ARSI ZEILE T MECKE 1 mL
W, 220. 22 pm TRALUE B YE LT, A3,

235 R B R - B2 A A i (1452022 - CL - 07),
[ 4 ot VS YR T B %, A9 2 P VA TR
2.3 HEFEEE

Y18 IR B 2. 2 00 N IR A AR vE IR, 7 4
FARAE T A5 5 A3 h B 14 I 33 P R £ B8 1) ), I
FE DU o0 B B B S T o 1S s A 1 T

BT /X 10° . BT /% 10° e
A (D83 b 3 FUR
204 4.435 7] 6.393
i 64
1.5+4 5
i i
1.0: 3
0.54 24
4 14
0 0
T T T T T T T ™t/ min T T T T T 1¢ / min
4.35 4.40 4.45 4.50 6.30 6.35 6.40 6.45 6.50
BRI /X 10° ) BRI /X 101 i
1 8.156 HIE 2.5 8. 685 A
3.0 2.0:
2.54 1
3 04 1.5
1.54 1.04
1.0+ 0 5'
0.54 7]
0 0
T T T T T ™/ min T T T T T T ¢/ min
8.05 8.10 8.15 8.20 8.25 8.30 8.55 8.60 8.65 8.70 8.75 8.80
BRI /% 104 N BRI /% 104 o
1 0.480 M 201 9.528 =MW
3.04 4
2.54 1.67
2.04 1.24
1.54 0.84
1.0 i
054 0.4+
0 0
T T T T ¢/ min T T T T T T ¢/ min
9.35  9.40  9.45  9.50 9.40 9.45 9.50 9.55 9.60 9.65
BFORIE /% 10* - BT /% 10° -
1 = i b TR — copy
i 16. 854 1.0 | 17 848
2.0
g 0.8 |
157 0.6 |
1.04 0.4
0.54 0.2
0 0
T T T T t/ min T T T ¢/ min
16.75 16. 80 16. 85 16.90 16.95 17.00 17.05

BIULIE 101 - 1553 00 A Bl AU R I PEmE R AR
ERR NGRS A a2 NS 2 17 A TN
MR EEPE TR CEEAEERCT I VLIV EUR A R
(T I0) CREEFERMECT (D) JREEHAR | 5T XHE B

W1,

BRI /% 10°

2.4 s

2.2

2.0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4 3 6 K 11

0.23, 2 l4 'N 10 e Bits
] LU gLl il |

5 6 7 8 9

t/ min

10 11 12 13 14 15 16 17 18 19 20 21

B1 15 A REE

Fig.1 Full - scan mass spectra of 15 components

Fi2 2. VORI S5 AR R 45 15 Bl oy e HAR S
JEARRE ] 0. 2 wg / mL ) MRM (535 &, UL IR 2 (GFU%
g FNEU A — copy M A3 A4 A0 o

RIS R B2, 2 30 T IR A A VA T, T T
i o, AN [R) o it VR R B TR B A v T, LA I e
JE i B TR TR (Y) g AR bR RE I K 43 I o v
(X, wg / mL) J R A A EA T £ A (01 U, 45 8] 05 05 A A 2

BT /% 10° - BT /% 104 -
1 7. 104 T 7.379 R
b 1.0+
0. 8
b 0.8
0.67 0.6
0. 44 0.44
0.21 0.2
0 0
— T T T T ¢/ min T T T T T ™t/ min
7.00 7.05 7.10 7.25 7.30 7.35 7.40 7.45 7.50
BFHRIE /% 109 - B O / x 10° -
1 9.400 TR o] o.a0p BRI
2.54 74
2.0+ 64
1.54 o
1. 04 34
2_
0.5 il
0 0
T T T T T Tt/ min T T T T T T T t/ min
9.30 9.35 9.40 9.45 9.50 9.329.349.369.389.409.429.44
BFRE /% 108 PETRE /% 10 A
b Fik AT i 4 SR
i 11.318 J
0. 84 0. 8 16.05
0.74 0.7
0.64 0. 64
0.5 0.54
0. 44 0. 44
0.3+ 0.3
0.24 0.2+
0.1 0.14
0 0
T T T T T ™ ¢/ min T T T T T T ™ ¢/ min
1.2 1.3 1.4 15.215.415.615.816.016.216. 4
B ORI /% 10* PSTOE /% 104
ER LRI E TR
2 0] 17.307 1.0 17. 559
4 0. 81
0.71
151 0.67]
1.0+ 03]
1 0.3]
0.5 0.2
4 0.1+
0 0
T T T T T T ¢/ min T T T T t/ min
17.217.3 17.417.5 17.6 17.7 17.45  17.50 17.55  17.60

B2 15 s RERHYH RN MRM &iEE

Fig.2 MRM chromatograms of 15 components and metabolites
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Tab.2 Regression equation and LOQ

R 44 w1 )3 75 A2 r ZMEE(ng/mL)  EEFR(ug/mlL)  FHEDkFE(%) RSD(%)
ERER Y, =2.91 x 10°X, - 6.71 X 10> 0.998 7 0.05~1.0 0. 025 86. 07 5.33
EX R Y,=1.83x10°X,-2.72x 10°  0.9989 0.05~1.0 0.010 86. 23 5.43
Wh AR V,=1.62%x10°X,-3.47x10°  0.9982 0.05~1.0 0.010 80. 83 5.33
E ) Y,=1.71x 10°X,+2.02x 10°  0.999 3 0.05~1.0 0.010 84. 42 6.77
HHE Y;=9.79 x 10°X, - 5.03 x 10> 0.997 3 0.05~1.0 0.010 80. 41 5.53
R Y,=1.12x10°X, - 2.21 x 10°  0.999 8 0.05~1.0 0.010 80.23 5.77
%A B Y,=1.21 x 10°X, - 5.81 x 10°  0.998 5 0.05~1.0 0.010 89. 17 7.41
EEEFIRE Y, =3.20x 10°X,~7.34x10°  0.999 6 0.05~1.0 0.010 88. 42 5.47
FOR 3 Bg Y,=1.68 x 10°X, - 5.91 x10°  0.999 1 0.05~1.0 0.010 84. 43 5.36
Bt 3 B9 Y,,=4. 62 % 10°X,,— 7. 86 X 10°  0.999 6 0.05~1.0 0.010 95.93 4.43
ARR Y, =1.36x10°X,, - 1.72x 10°  0.999 5 0.05~1.0 0.010 78.73 7.61
Gk Y,,=5.70 X 10°X,, - 1. 55 X 10°  0.998 8 0.05~1.0 0.010 80. 22 6. 61
G20 Y, =4.45%10°X,, - 5.51 X 10  0.999 6 0.05~1.0 0.010 80. 21 6. 83
WHBETA Y, =1.81x10°X,-3.02x 10" 0.999 1 0.05~1.0 0.010 88.13 4.77
=i ) Y= 1.21 % 10°X,, - 1.99 X 10 0.998 9 0.05~1.0 0.010 82.33 6.77
ML 2. 2.4 HREENE

E T PR 2 2 W AR M DG R 5 58 v A {1 o o R B
FITR A AR EVE TR, 45 2. 1 00T 356 S R bR I 5 30 5%
SR TR A R MR L R 100 1 B A9 & o i
PR AR L2,

G %5 B < HUJR] — T VR A E T AR W,
2. 1300 I 55 1 SRR I A2 6 UK, T s R R
W FH PRI PRI SRR A R O SRR
BEAEML | — s ] |k R TR SRS TR LRGSR TR AR Tk
PRme JRRAG TR L EORCE A AT AR, 45 SR 8 RSD 43 i h
1.42%.0. 65%.0. 83%.0. 69% .1. 57% .0. 77%.0. 91% .
0.69%.1.54% 1. 39%.0. 52% .1. 41% 1. 44% .1. 36% .
0.72%(n = 6) . R UING R L R AT

MR BORE i (652 2022 - CL - 07)6 7,
A3 AR ] — o i R B AR v T ARV W, 6 2. 2 0 F Uik
il 25 A S A TR, 4% 2. 1 T 3G A AR 10 SR AR
PR PERER TR PERE N RO A R
BEALMR FEHEIA IR Tk PR SRR R RN TR R
ik B PRI VRS4GRSO T AR, R S L 4
1 RSD 73 % K 5. 62%.5. 11%. 4. 94% . 4. 25% . 6. 03% .
6.28%.4.91%.3. 56%.4.34%.5. 45% 6. 02%.6. 41% .
5.08% .6. 58%.5. 47%(n=6) . & 5k TG M K 4

T [T - B2 A A O 103, 43 il AR iy
Jo R B AR V) R R, 2 2. 2 TR vk 45 A B A
W, 4 2. 1IN R S AR D A, I SR T B X U
T AL 25 RSP 2 [l 0 R 78, 73% ~ 95.93%, RSD K
4.43% ~7.41%(n=9) FEILFE 2,

B 6 4L 24 A RE S (BRAIE S 2022 - CL - 07 RE S ) L 3%
2. 2T F 5 il A A A S U, 2. 1 I U A 1
FE, DAAMRIE TG 15 A 25 5% B4 1 25 R Rk h L 3R
W HE A AR 24 5% B 7 T 428 T 40«
3 itig
3.1 R

TR TSR A — TS S AL B PE S BT R A i
WG REE AR SR RE ST RE , AR R R R AR
FEA Y BT I A AR R o 45 A 1 I A o ) 0 T
J¥ (AR A, 43 (] B R AR RRAE B 7 06, ml a2 A3 B[]
TR AR B I BCH G IRRAE B AE B B[] PN
FARE YA, DT — 2D A 5o T30 AR S E MR Lu
R AT ARG R L1 = 1600 JHG vl B PR U RIT FR P28 S AL 17 3 0
B[R] JLF-AH R AE R 25 2 - X AN [] A 4 A [R]85
Xof A3 o A SO S R R R
3.2 KFEEMESEREA ML LE

TR T 2 L R A 2 S AR R T R
M2 SR FH 25 R i i o e FEURE o 8 O v A AT )5
AT A I — R TRR W S B E T
X oM 0 A A ok A, 5 i 235 R () vE R T, E R
I 2 B RN 19 7k R B HUR & o
B RE i, I 3 ST R OE A X AR gE b, LA R
70% ~ 102% , 51 &
3.3 BmRBEFH®EE

W48 B Anfb &P m a8/ g K o A vk
R BT (] o I 1E B 0 B K Y B AR M R L TR )
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