20234 9 H 20 45 32 45 18 1] P2 - KRR AG -

Vol. 32, No. 18, September 20,2023 China Pharmaceuticals Inspection and Test
B 4255 :R917;R927 XEFRERD: A X E4S:1006 — 4931(2023)18 — 0089 — 04

d0i:10.3969 / j.issn.1006 — 4931.2023.18.019

Hm AR B BB R ILE N E P A (B3R )
RHEHKEE

R I N

(FAREHLTESGERBAMN PO, K L 528051)
WE B fancP R (RE)PENLH KL THRH0RMEE $HEAEE.E &4 A Waters Acquity UPLC BEH -
CyE(50mm X 2. 1 mm, 1.7 pm), REHA8 % TH - KB EZHM) ,iRik 4 0.30 mL/ min, &% 35 C,#HTH L pL.o w58 TR,
foE-FaN, 58 BRAEX, BFRBEA 150°C, £mE B EH 4. 0kV,BLAFBE A 500 C, 4L A F(RA) A S0L/h, e
AARE(RE) A0 ISL/h, RAAZTAS0L/ h R LALF K RZREAL0.2007~5.017 6 wg/ ml & B A 5 @mREE X
ZRHF(r=0.9999,n=5);% M A 0.05 mg/ kg, T EMRA 0.20 mg/ kg; W B E A LRI R RSD 30T 3.0%; F
¥ e FEEDICFE A 98.43% ,RSD 1 0.95% (n=9) A2 AT R A7 e HE S P A 28 B PLHF K 2 F AT 0.556 4~3.5899 pg/ g
it Z RBRAEEAR bt REES E M, TR T Uk R,
KR A2 3 RURAR &3 B BRI R AT A PTG R 2 KA
Content Determination of Nepasaikosaponin K in Hugan Tablets (Capsules) by UPLC - MS/MS

QIAN Xin,HUANG Wanfeng ,PAN Zhiwen
(Foshan Institute for Food and Drug Control,Foshan,Guangdong,China  528051)

Abstract: Objective To establish an ultra - high - performance liquid chromatography — tandem mass spectrometry (UPLC — MS/ MS)
method for the determination of nepasaikosaponin K in Hugan Tablets (Capsules). Methods The chromatographic column was
Waters Acquity UPLC BEH - C,4 column (50 mm X 2.1 mm,1.7 pwm),the mobile phase was acetonitrile — water (gradient elution),
the flow rate was 0.30 mL/ min, the column temperature was 35 °C,and the injection volume was 1 pL. The electrospray ion
source (ESI) was adopted with negative ion detection and multiple reaction monitoring (MRM) mode, the ion source temperature
was 150 °C,the capillary voltage was 4.0 kV,the desolvent temperature was 500 °C,the cone hole gas flow (nitrogen) was 50 L / h,
the collision gas flow (argon) was 0.15 L/h,and the nitrogen flow was 800 L/ h. Results The linear range of nepasaikosaponin
K was 0.200 7 - 5.017 6 pg/mL (r=0.9999,n=5). The limit of detection was 0.05 mg/kg,and the limit of quantitation was
0.20 mg/ kg. The RSDs of precision, stability and repeatability tests were all lower than 3.0%. The average recovery rate of
nepasaikosaponin K was 98.43% with an RSD of 0.95% (n =9). Among the 47 batches of samples from 12 manufacturers, the
content of nepasaikosaponin K in 28 batches of samples was in the range of 0.556 4 to 3.589 9 pg/g. Conclusion This method
is simple,fast,sensitive and repeatable,which can be used for the quality control of Hugan Tablets (Capsules).

Key words: UPLC — MS/ MS;Hugan Tablets; Hugan Capsules;nepasaikosaponin Kj;content determination
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S IFR AL SESA AN SE A ) T SRR 2R B
AETE IR AL FEIEANG (AR 25 FH &R A7 1R FH 45 ] il - 81
ZEAT I e R SR Y BN L A7 A R
10 = 30 A I S I S A R P A 2 L R 1)
A YT R AT AR A 3 211030041 e i i g
PATHRIEAT 141211032 (P SRR o 34 A X6 2 A7y i S
T30 3500 UG 45 i) o A TR A2 i 30 ) 28 7 il S 0 )
TEPE B AT AT ARG R I, Sl R K it iy, 29
il it o S 1 40 A5 Sk e A BIE S R S T I E B
R (e ) v S R K5 1 AR 1 R RO €2 33 3
JFHE (UPLC — MS / MS)¥ , LA iZ i 310 i i B A 42 43t
Z7% IGEIT .
1 NE5IKH
1.1 {XE

Xevo — TQ Y = F PUAR AT W 5t 156 A (3£ [E] Waters
O E ECAT H SEERE A R mESE HE H  Empower {43 T
YEuG ) s AB265 — SAVHL K °F  XPR10 B i it K F
Y14 A i+ Mettler Toledo 23 7] ) 5 S180 / H &R 75 1 i
Ve % (4[5 Elma 2> 7 ) ; MS2 7 2K R 18 B Hi 77 % (£ [
IKAZAF]D .
1.2 iK%

PRFR (AT 204, B 64it,C 54k, 1) 44it,
DJ 34t ET P 424t,G) HT L)) £ LAE) s PRF
WERE (KT LT 45 THE) 5 5980 52 KO B (v v pF
AR AR MR 55 A BRA R L5 R 7285, 7% 5 98. 0%) 5
I G ko, R g4t K 4tk .
Ju4e il (b 6 0 24 S KL e F AR B / T AR A 2 A
ek R T E RS T < Wil > A IR AR
oA, S 4 Bk 120992 - 201509, B5769112,
20210108) ; ZE A7 I S (220 T Ak 5 o vh 25 b1 B B A
BRAE] /N b2 K M BR AR /T ARE)T
T 2564 T 4, 454300 2 20201020, 20201020,
20201104) ; 775280 (09 )1 F- B B 25 A FRA R /
B T 25 S RS B I 9 B, 4150 391 4 2020529, 121343 -
201903) ;s HEMF S8 () AR A T NI P25 i i 3 ik
412020522)
2 HEEER
2.1 REHEHF
2.1.1 #B&H

3R : Waters Acquity UPLC BEH — C 3 #: (50 mm x
2.1mm,1.7 I.Lm) sTIAH : G (A) = JK(B) , B EE AR
(0~ 1 min i} 10%A, 1 ~ 19 min i} 10%A — 60%A , 19 ~
20 min i 60%A — 90%A , 20 ~ 22 min I} 90%A , 22 ~
22. 1 min A 90%A — 10 %A ,22. 1 ~ 24 min B} 10 %A ) ;
JIH 0. 30 mL / min; FEL 2 35 °Cs HEAERE 1wl
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FEL I 55 2 IR, B A, 22 S W A 5
TR 150 C; BN HL R 4.0 kV 5 b i 771 LB
500 °C; 4EFL B (A) 50 L/ h R < g GRS
0. 15 L/ h; B/ :800 L/ ho JEiE N S HULFE 1.
®1 RGNS

Tab.1 Mass spectrometry detection parameters

2.1.2

BNASy  BBEF(n/z) FEF(n/z) HLLEN) BBELE(V)

R LHK 943.6 635.3 74 49
781.5 40
797.2 38

2.2 A&

HSE A AT KX R 5 5. 120 mg, K5 B H0E , B 50 mL
ZE R 0 H B A, RIVASE T RE VS W o3 RS o i
#20.10,0.25,0.50,1.25,2. 50 mL, & 50 mL & &,
R P 2 R A R 43 5] 2 0..200 7, 0. 501 8,
1.003 5,2.508 8,5.017 6 g/ mL fi4 22 51) % BE S I TR
Bk i 22 RIS R (NEY) 1 g KB FoE , B HIE
HETE RS 28 A B B 20 mLL, 5 28, BR 8 iR, S
(IR 350 W 4K 37 kHz, F[a]) Zb 2 30 min, B, i
7, PR E T i, FH P b R R A T o, $R AT L &
0. 22 wm EALIEREIE I, BRI , BV i s W -
AL 5L AT IS AT S e SR A i e
PP R Kb T A A AP R bR R SRR A A AT
SRR S AT SEEARE S HE T SRR A VRS X B2y
WAV WAL I e Ak T e T 25 il & it b S 50 14 BH M A
st , TR A VS VR B T T TS B M X R VA
2.3 FEEER

F gl PR - 43 TR % W R 2. 2 TR X BRI
W BRI AT T, 7 2. 1 IR R A
IESEE B T (TIC) T3 g TR LI 181 2,

LSRRG 2. 230N X6 R 24 4 v v B ) R
VAV L 4% 2. 1 30T S S RIS R AR
PSRBT K & i 45 R LR S B K
54 0.611 3,39.594 8,0.9547,1. 127 6,0 pg/ g,
ZEAT I SRR A R S B A K 1S 2 I R AR
ViRIRE TR i 65 485, HLIIMEXT BT T

MR 2. 210 FR 0] IE S S GE
Fi 2. 1 I T 3 30 25 1A A 0 S o AR 00 B Jo it A
(X, wg / mL) AR AL by TR (V) A AR BRiE 4 T4 % 7]
U, 45 mIH Y =1029.5X - 1.1354(r = 0.999 9,
n=5) A A FU, Ll B AT K vk B AE 0. 200 7 ~
5.017 6 pg / mL Ul N 5 06 i AR A 56 R R A4F.

Koz I B 55 5 e PR 2 %%« B 2. 2 T X R A VRS
i B R 4 2. 1 IR SRR A | T SR U T
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1. ¥ LHK
A SR EER B AR SRR (B5 201901068)
B R R
E1 Z2BEFRE
1. Nepasaikosaponin K

A. Reference solution B. Test solution (batch number:201901068)

C. Pt RB

C. Negative reference solution

Fig.1 Total ion chromatograms

L, LS LA 9010 9 3 11 10 1 IS A 5 3000 g 2 o e
JEE T A 0 PR o o PR o 25 SRAS R 4 0. 05 mg / kg, 7
HRRM0.20 mg / kg

e 2 B K - R —HE (4524 200503 ) K i3l 1,
Fie 2. 2300 F Jy ik il A R VS VR, e 2. 1 IR R AR
S AR AE 6 UK, 10 7 T AR o 25 SR St iR AT K 0 I
T RSD ] 1.91%(n = 6) , KT EHAE % E RUT

R PRI Bt it i (654 200503 ) ¥ TGS =
ST E IR 0,2,4,8,12,24,48 h N4 2. 130 F ik
L% R B = PR TREd AT A oI L= s AT TR A
() RSD N 2. 27% (n = 7) , & BH A i V5 VA 2 0 T K
B A8 h WA .

TR AR B —HE (54 200503) #f Al i,
AT 643, 4 2. 2350 N kil A B, # 2. 1T
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B2 FHEFRIEE
A. Reference solution B. Test solution (batch number:201901068)

Fig.2 Mass spectrogram of daughter ions

TR S5 F R e SR AR, JF B A R S
BT K AYE A & 4 0. 488 9 wg / mL,RSD M 1. 26%
(n=6), KL HEE MR

TR DR B < BUR] —3tE (F1E5- 24 200503 ) # b ik
i, AT OOy AFEIRAE , 4 I BT R EE 2 100 pg / mL
9 %) BE 59K 0. 04,0. 20, 0. 80 mL, % 2. 2 3 | J5 k1l
A PR TV VR, H 2. 1 T I SR R AR DU A, I SR 0
TR, TSR IAE e S5 2R Lk 2.
2.4 HREENE

Fi¢ 2020 47 R () 24 8 (UK ) )3 ) 0212 245 #4
R G 3 D O R % B NS R 3% . F TS

Fz2 MERBRIELE R (n=9)
Tab.2 Results of the recovery test (n=9)

REF) HEAE(w PAT( WNEE( =IE®) X% RSD(%)

A, R RIEIR

1.0375 9.9855 4.0140 13.8751 96.90
1.0125 9.7449 4.0140 13.646 5 97.20
1.0037 9.6602 4.0140 13.5859 97.80
1.0062 9.6843 20.0700 29.5737 99.10
1.0194 9.8113 20.0700 29.5803 98.50  98.43  0.95
1.0163 9.7815 20.0700 20.7311 99.40
1.0045 9.6679 80.2800 89.1451 99.00
1.0098 9.7189 80.2800 88.8750 98.60
1.0103 9.7237 80.2800 89.5220 99.40
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W2 b SR IZ IR ORE BRBETE M 109% . LA 90% b 5 ]
H18 10% 75 77 i ST S0 e 4 K A9 & R EE Oy
4.5 pg/ g S AURE RLE B 1 2. 2350 J5 v ) o Al
VR, 5 2. 1T N IR AR P FBERR DN A2 , SR MR I 58
WA K i (DL 3, Herp KT LT )™ il A JR 4571
FRT 7 0 ) A5 R B, 8 AT % (AL B,
D,E,G,H,J,K) 8 28 HLFE dh S BRI PREEE R .

R3 PR (RE)PEPETKIENEER (ng/g,n=3)
Tab.3 Results of content determination of nepasaikosaponin K

in Hugan Tablets and Hugan Capsules (pg/g,n=3)

TR % AT TE A5 AR TR O®E AF TR &5 43

A 200901068 0.808 5 202002060 0.9212 20200608 25.5923 | F 20190505 00363
201903058 0.8245 202003059 0.8790 20200915 27.9311 20200603 00546
201906014 0.8112 202003061 0.9835) € 190904 0.083) G 200406 0.5564
201907026 10212 202003069 11153 0003 0.1018) H 20040 0.6752
201909050 0.8268 202005016 1.0104 0005 0.047) [ 200302 127992
201911164 0.6018 202005021 0.7806 200603 00594 00500 10.7889
200911070 09509 202005022 0.998 200902 0.0317 200502 10.1309
200911070 07868 202005047 0.9150 D 20190206 39.9127 00503 9.6246
200911161 0.899 ) B 20191206 0.0508 2000501 1.0%6) ] 200517 27187
0911180 0.8433 20190827 0.1356 20200007 192 K 19070104 3.5899
201912005 0.8888 20200311 326310 £ 20200603 0.3762) L 200507195 38.5608
202000015 0.7475 20200426 0.0527 20091200 0.0397

3wt

PR TP RE SR O 5558 TR IBGA T (B 2
I .50% W BRI ) , 32 07 20 Gl A Ab 2R madnl 3t ) K
$E BURF] (10,30, 60 min) X 5% 5 21 K 32 BUSCR (1952
i) o 25 SRS KTEAR R A Th R BUSCR A 25 7 45
SEIBAAR TNV, ePE I BEH IR, 7 2 2 30 min.,

OGS S E S T - K, B - 0.1 %
IR AW, N = 7K, O = 0.1 %P RRIK I, 45
PLZNE = KRG SAHIAS WS XS Bk, Hh I (8] 327 , 709
BERAE (IS4 T Agilent SB - CgfE(100mm X 2. 1 mm,
1.8 wm) , Waters Acquity UPLC BEH — Cz # (50 mm X
2. 1mm,1. 7 um),Waters X Bridge C #1:(100 mm x 2. 1 mm,
3.5 ) (1953 B9 6 RO S M, S SR A A S 4 5 K
WA TEAENARERE 1. 7 pm B 1. 8 pm,

25 L RTIR AR5 T L DT AR A, R
1o AR LTS AT WA T e (R ) g AR R TR
Il R 2% AHARBETE M AF A, R T 735 %%
JE5eW] A A i S R A i SERI AN [R] 7 3 AN [ SR
S FIA [ e 1 it D ) 55 2 517 197 5 [ g AR 3 g G )
SR SEI I A SR B, SR C AR D,
ST B ARSI 120 -2 R SR gk — AP hE n 2y
A A DA A i ) o K B A
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