ZEHREFRFER

Journal of Yunnan University of Traditional Chinese Medicine

55 45 55 1 1)

2022 4F 2 H 2. 2022

Vol. 45 No.

1

UPLC-MS/MS Ml Z & H I MEEZLXMEEZKE "

FRA, K&H, FMR, B FH?
(1. BUIHEMZEGIT, =/ BY 650032; 2. BUIHLT K%, = BW 650500)

TEE: BE 7 RO T — TS Tk R A I £ 4 L 9 RhE R R K PUE R RE . Ak R
ACQUITY UPLC BEH-CI8 (a3 (2.1 mm x 50 mm, 1.7 wm)43ES, Lk 0.19% W BRK W - 2 I 0 TR shAfH 2R 4786 i
PRI o AE WSS B F IR, IR PR, D28 iy W A = (MRM) H S EA TR, Ahbridi e i, SR 9 FhbiE R
AFNE 8 BN 2 AR R A R ()R T 0.999; K BR M 0.01~0.03 ng-mL™", E RN 0.02~0.1 ng-mL"';
SE R (n=6) N 75.4%~100.2 % ,RSD N 0.54%~3.43% ., 53 %7 B0 Wi =R i, il FL 4
9 B R 3 P AR 2 AR A BRI .

KR SBORH (S - R IR TR s 2o 4 s 8 R SUEPE AR

RESES: R286.0 XERPRERD: A XEHS: 1000-2723(2022)01-0079-05

DOI: 10.19288/j.cnki.issn.1000-2723.2022.01.015

Detection of 9 Penicillin Antibiotics Residues in Nujin pill by UPLC-MS/MS
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ABSTRACT: Objective To develop a method based on ultra—high-performance liquid chromatography—tandem mass
spectrometry(UPLC-MS/MS) for the simultaneous determination of nine penicillin antibiotics residues in Nujin pill. Methods
The samples were separated on the CQUITY UPLC BEH-C18 (2.1 mm x 50 mm, 1.7 pm) chromatographic column by
gradient elution using 0.1% formic acid andacetonitrle as the mobile phase.The electrospray ion source was operated in the
positive ion mode using the multi—reaction monitoring (MRM) methed, and the results were quantified by the external
standard method. Results The correlation coefficients (r) of the nine drugs were all greater than 0.999 in the corresponding
mass concentrationranges, and the detection limit was 0.01~0.03 ng-mL™ and the quantitative limit was 0.02~0.1 ng-mL™".
The average recovery (n=6) was 75.4%~100.2% and RSD was 0.54%~3.43%. Of the 30 samples tested, 1 was found to
contain dicloxacillin at a level of 0.193 mg-kg™. No other drugs were found. Conclusion The method is accurate, simple,
sensitive and highly effective. It can be used for the determination of nine kinds of penicillin residues in traditional Chinese
medicine pills.
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R R SR R PR S
1 UESHR
1.1 A% AB SCIE 5500+ QTRAP JFi%{¥, fic ESI
BT IR (GEE R Y RGN T ) 5 MmO i
(SHIMADZU LC40);AL104( J3 43 2 — ) HL T 43 1 K
- (MR —FE R 20 (L ) AT BR A F] ) ; MS105DU
(T 5rz—) Wt RV (HRE - R 2
( ) AR R );Milli-Q 7015 # 4l K Hl £ 1%
(MERCK MILLIPORE k5 %5 #1 ) ; KQ5200DB %4
AP I kA RS LU P A A BRA A
12 ARG XS R EHERER (IS
21020687 ) A V5 T b 5 b 88 kG B A7 BRA ] 5 (a3
4li Z N5 W F Thermo Fisher 23 a), 8554l FF 2 14 T [
RPN A PR A Rl . o4 IR W28 W SEAE
I 30 k.
2 XWHE
2.1 FBEM
211 mAEE#E &M @5 ACQUITY UPLC
BEH-C18(2.1 mm x50 mm, 1.7 pm); i shAH:0.1%H
TR KR - MG 3 T : 0.2 mL min™; H: & .40 °C; i3
10 pLo #MRER 1 TR0 DRI

®1 BEEBES

At ] /min 0.1% T BRAK 1% LI 1%
0.00 95 5
3.00 5 95
4.00 5 95
4.10 95 5
6.00 95 5

2.12 JEik4&# R SCIEX 5500 + QTRAP Jfi i
R0, W% B IR (EST R ), 2 5 Wi, B 1
PRI EE A 550 °C, IE B R, BT RER 5.5
kv, B %S (Gas1) 55 Psi, flfi Bhin# < (Gas2) 55 Psi,
AT 30 Psio IRARAR RIS 2500 BT S H0L 3 2.
2.2 EiREIE &

22,1 MEEER OREEARICEAN RS, BT
10 mL S, K A O R B 20 #8557, 15

80
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m/z m/z (CE/V) (DP/V)
i 114.0" 25

1 FIBEpibk  366.3 56
280.2 18
192.0° 22

2 ZUORVEM 3502 64
160.1 21
143.1° 30

3 WREVEMR  518.2 926
160.1 35
160.2" 20

4 HEHEG 3352 7
176.1 20
. 160.0" 20

5 HEEV 3512 77
192.0 20
A 160.2" 18

6 EMETEAR  402.3 75
243.2 18
160.2" 20

7 SMEPERR 436.3 75
277.2 21
. 199.0" 23

8 ZRPGI  415.0 72
171.0 49
160.0" 20

9 WAPEM 4703 80
311.1 18

TE AR = BT AERE T

JUFP B 2R A0 BB A T

it 2 T AR VR A X IR A A VG L FH 20% 2
NES R BT R 15 o M H RIR AT A T
YRV
222 MRS ER B IE R AR R 2 g,
KB FRAE , B 50 mL RAR IR HLEERB LA T, A 10
mL 7K, € 10 min. KEE A LM 10 mL, W E
RA 1 min, FFIIA 4.0 g TO/KBRBREE 1.0 g FALENIR
BRIV HL, B A% LRIZIIRYS 3 min, B0
(5 000 r/min)5 min, AW 5 mL FJRHWR, & T
PSR4 100 mg C18.150 mg N—-PFEZ ez (PSA) |
100 mg A1 AL 7% 22 (GCB) F BSOS 1, 1€ 2 min,
20 (5 000 r/min) 5 min. A E W FIEWR 2 mL, B
ARALLTF 40 CRBERT, FEEIA 20% CHEE
1.0 mL, I HEIES), H 0.22 wm AL IEREIE S, ENFS .
23 KMWEE. RATFRER ORI
“2.2.17 TR TR AT B ST, FH20% & 5 0O Bt
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J R 5 e AR % B AR, #2217 AR A

R4 BAYRSHIBZE EEM REMER(n=6)

DZE o A6 B BT 0 MR BE (X, ng » mL™ ) AR AR A, DA - LA 2 B E¥-Rc FasE b
S 7N
A B XTI AL (Y ) S A b, B AT Zp Iml I 3 (RSD/%) (RSD/%) (RSD/%)
L A e e T AR L T R A — S B e B 55 P 3.22 1.22 2.28
B BIFHEIERZE c KT 0.999, %M HEL2.2.17 ST 2.57 2.72 2.51
TR BIR A X B SIS, B s B n ¥ 2.1 " I &k WG 15 76 bk 273 314 3.50
Mg, LS FXHERE KT T 3 B HAMR, HFEG 1.08 2.02 2.09
U%?Xﬂ%‘ﬂi ttj(:":%ﬂ: 10 %g‘g;ﬁ\:/ﬁg%ﬁ@o éld:l:% E%E'g—;?%: A% 2.03 1.85 271
WA 3. ZRIE P R 1.39 1.04 1.52
K3 BHYRAHSEEXR QNRREESR A P AR 2.29 3.61 1.95
HEER AP KPR a2 RV 1.47 1.06 1.35
BPsTE AEEATE R
() (ng'ml?) (ng'ml") (ng'ml") AU P bk 2.11 2.00 2.27
P S PG AR y=13130x-13069 0.9991 0.1-50  0.03 0.1
RS BHYHASMEEWRZRRELER(n=6)
SAETEM y=17633x-11495 0.9992 0.1-50  0.03 0.1
-, AR WG R SEEEICE RSD
DRBEPT AR v=4025x-3300  0.9997 0.1-50 0.03 0.1 L% g ng . pa o
HHEE G y=36585x-15773 0.9997 0.03-50 0.01  0.03 FIE AL 100 1028  102.8 100.2 2.26
HEZE V y=40995x-31296 0.9992 0.03-50 0.01  0.03 998  99.8
SEMETIRK y=72561x-69617 0.9990 0.02-50 0.01  0.02 993 993
9.70  97.0
FPRTEAR y=5756x-9219  0.9992 0.1-50  0.03 0.1
9.92 992
ZEF VUMK y=209957x-53334 0.9995 0.02-50 0.01  0.02
1028 102.8
WS VG y=23827x-20661 0.9996 0.1-50  0.03 0.1 ST 10.0 0.85 98.5 98.3 5 46
- . e . . 9.43 943
24 MWEE FAM BEETE KEEWHE—R 017 toia
GO R TAEVR I, $57 2.1 T2 52, i S 6 0 ;5 0 5
W, g AR RSD ¥/ T 4% , R BAUERG % % R 078 978
U0 KEEEFREL 6 A FIMERE S B 29 2.0 ¢, XS RS, 079 979
R Y F=R « ” N >
L VR 10.0 g, 72,227 50 R 5 ikl s 4 DREEPTAR 100 10.12  101.2 97.6 3.43
SE WL RE2a 1 W 7o W TTE <3 4 B3 i B = 1 el o = R A ) 005 995
YR i, O & RSD B/ T 4%, R 003 993
ZOTEEE VL . BUR— Oy sl iU, 7E & IR R 9.55 95.5
B 0.2.4.6.8.12 h J5, #“2.17 10 A4 43 ) A 9.78 97.8
FE L 10345 259 A TR BRI E A H RSD (H, 3/ 920 920
4 % , FHMLA SR AA R THCE 12 h WEE. 4 HHEZXGC 100 820  82.0 79.6 2.13
KU 4, 8.10  81.0
2.5 EHERE ORI M IIERES, Bh Y 795 795
2.0 g, AT R S U, AN &R 10.0 ng, 442,227 10 7.88 788
T 5 v A A S T, 2.1 ISR A o S A 790 79.0
772 712

e 45RIE S,
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2022 4E i R 2 B RS
&GRS 2.33
et 1.0e5
' A JUARE R P EGR - RSD z 2
L% g Sed g
/ng Ing 1% 1% 1% £ £ 5004
HHZEV 100 8.30 83.2 83.5 2.62 :
e 00 1 2: 3 4 5 0.0e0 1 2 3 4 5
8.72 87.2 Time, min Time, min
8.18 81.8 BT ZEPYAR(A) ZURPEM(A)
8.45 84.5 4e4 2.82 465 2.94
8.10  81.0 2 ded 2 3e5
5 2e4 B 265
8.31 83.1 k= 12
Ted 1eb5
EMEPEHR 10.0 7.53 75.3 75.4 0.54 060 ettt A7) SN S—
1 2 3 4 5 1 2 3 4 5
7.62 76.2 Time, min Time, min
n i o
755 755 IRIE AR (A) HEE G (A)
5e5 8e5
3.04 3.10
7.55 75.5 465
> = 6e5
7.50 75.0 ‘@ 3e5 [
£ 2e5 g 48
7.52 75.2 e T 25
=4 0el : 0el
SMEPEAR 10.0 7.83 78.3 77.3 1.82 e T s e T 3 A e
Time, min Time, min
7.65 76.5 . »
HEZEV (A) PR (A)
7.91 79.1
6ed 3.19 396 3.23
7.82 78.2
2 4e4 2 266
753 753 5 5
£ 2e4 £ 1e6
7.66 76.6
0el 0e0 :
ZERVERR 10.0 7.78 77.8 79.1 1.36 © 1 2 3 4 5 © 1 2 3 4 5
Time, min Time, min
8.00  80.0 SRR (A) ZERTIIR(A)
7.83 78.3 3.32 5000
7.90 79.0 = 2e5 = 4000
2 2 3000
@ @
8.07 80.7 € 1e5 € 2000
787 787 ! 1000
0e0 1 2 3‘ 4 5 0 1 2 3 4
-
WAPEH 100 8.30 83.0 80.9 2.30 Time, min Time, min
8.21 82.1 MG PEMR(A) W VGAR(B)
315 815 E1 MR&REGA)MEEfSREEB)
800 80.0 % | M NS ( MRM ) &8 1% [E]
Ay \A
812 812 3 itig
e 3.1 &Lk AR R T s IAR T

2.6 FERARSagm R HIESI I 5 X 30 SRR
AT RGN, 45 SR 30 HURES oA 1 FHERE S AG XL
SV, FEH 0.193 mg-kg, HABFESIIARKH .
X R VA VR (A B P 3 o V5 W (B) 22 s g M
(MRM) 35 & ULIE 1,
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R 0.19% 19 FF R K 75 i —-0.1% H 1R W BV R .0.1%
{14 PR 7K 8 Y — PP BV YA 0.1 9% 11 R R 7K V5 -0 1%
H R GV T B 0.1% 1) Y R 7K W - LB Vs Wikt H
PRI o B RCR o S5 R R SRR 0.1%
(1) F AR /K VS T - I VLT, B AR TR L
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