A I -

Inspection and Test

&%

China Pharmaceuticals

2024 46 A 20 H 55 33 545 12 )
Vol. 33,No. 12, June 20,2024

HE 45 HE S RI17;R927 HRARARRD: A
d0i:10.3969 / j.issn.1006 — 4931.2024.12.018

AR RN EZR S SER 10 FHSIER S S BIE

B Tk T.B BEAE6EE

(PEARBHEFEFFERFE-MEEK, L& 200438)
RWE:BH SR RICEGFE RS, R REH A ¥ 10 AR R S04 F.F%E & TCMSP, ChemSpider, ¥ B 42 [ |
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10 Indicator Components
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Abstract: Objective To identify the chemical components of Jiuwei Gantai Capsules and determine the contents of 10 indicator
Based on the TCMSP, ChemSpider, CNKI and PubMed databases, 181 core chemical

components of the preparation were collected,and a chemical component database was established by the Agilent "formula — database

components in the preparation. Methods

generator” software. The chemical components of the preparation were identified by the high - performance liquid chromatography
time — of — flight tandem mass spectrometry (HPLC - TOF / MS) method, the contents of 10 indicator components in the
preparation were determined by the ultra — high — performance liquid chromatography — tandem mass spectrometry (UPLC — MS /
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MS) method. Results A total of 45 chemical components were identified. The linear range of curcumin was 1 — 50 ng / mL,that

of chrysophanol, emodin, germacrone, schisandrin and deoxyschizandrin was 200 - 10 000 ng / mL, that of allantoin, baicalin,
ginsenoside Rg, and notoginsenoside R, was 1 000 — 50 000 ng / mL (r > 0.999 0). The limits of quantification of the above 10
components were 0.05,10,0.5,10,0.05,0.05,0.05,0.5,0.5,10 ng / mL respectively, and their limits of detection were 0.01,1,
0.25,1,0.01,0.01,0.01,0.1,0.1,1 ng / mL respectively. The RSDs of precision, stability and repeatability tests were all lower
than 5.0%. The recovery rates of the above 10 components were in the range of 98.13% to 102. 64%,with the RSDs in the range
of 0.54% to 4.10% (n = 6). Conclusion This method is fast and simple, which can be used for the identification of chemical
components and content determination of indicator components in Jiuwei Gantai Capsules.

Key words:Jiuwei Gantai Capsules;component identification;content determination;quality control;HPLC - TOF / MS;UPLC - MS / MS

JUMRHFZe ety =& b4 438 280 RO 808 . Sh (4t 5 D02D11S132892) | Hi bk F H & (L5 K

BRI L2 R 9 B 252 T R T 2020 4F i
(o 25 i (—30) ), A AR a8 45 L g a9 Th i, T
TR T AT U958 HE SIS R T 5 B e s8R L AT
W] ERROANR B R MK S RN B e B
SEUE X2 A G PR ITRTG YT 259, 5 AT el I 1)
e, AERL I M AGE 18 Mk U R 51 B9 2 B I R 9% 75
(HBV) b 7K~ it 5 At 25 ik FH B, 7T A1
HBV DNA & 57K ¥, PTI98 22 15 1 £ B 498 1) B2 4
AR AL %k, HL22 4Pk B2 40 i il 590 B s v
AFERIE R KB R T BE 0%) v S3O R (35
S A T AR R 25 FR AR s R A
B — RATHE] FTREEE F (HPLC - TOF / MS)¥EAE rh 25 i
FEAI LA oy A ief (B) L& S e | R U S e
R, AR FE i IR B AR S S LR T 2 e
45 Bk 2= i o3, I B R RO AR €8 AR IR T S
(UPLC — MS/ MS) &M 22 T Horh 10 P bt il o 19 7
O MIRIE T

1 UFE5KHE

1.1 {¢z%

Agilent 1100 B 25 2RO AR 35 . Agilent 1290 B i
SO 1A | Agilent 6220 B 2543 B AT B ] S i
L, Agilent 6470 1 = 5 PU B AT 57 3% ( € [ Agilent 2>
7)) ;125D — 1CN %Y H 7 KA (18 [H Sartorius 23 &) , 4
0.1 mg) ;ST — 40R AUEIE 2.0 ML (3£ [E Thermo Fisher
Scientific 23 #) ) ; Vortex — 5 Y HEAX (7 7] HAR D1 R4
PRI A BT s PW - UV / VF BB 4k 25 (15
A ST RHE I A BR A R 5 SB3200 — T AU 7 L ()
REfEAE S DA AFD) .

1.2 %4

JUBR 28 152 24 CI R T ) 25 Be A A RS /L 5
43514 211207112,221002000,221103033) 3 %f B G ik 4
REFHS10A6G1) . LB RS AM29GB150096) |
ANZ AT Rg, (45} C27N11Q132589) i & 4 (#t =
S N15GB167969) | bk FEEH (416528 J10GB151241) |
F W R (L5 MI3GB148382) . K# % (It 5 K
T17011F127680) . K& W (L5 A TI2N11F130577) .35

JI0GB151096) , ¥k 5 L A= Wy Rk B A FR S 7] &
KT 98. 0% ; X6 HE & FE A T IR (1S, i pafhr T A4
b BEEE B0y A BR A &)L 4L 5 o 11820190, & = K F
99% ) ; NG TR A ST 4l , F R (i ali, K R S %
H Hil R4tk .

2 HEEHER

2.1 REEH

3% 45 F - 3% A O Agilent InfinityLab Poroshell

120 EC - C ;g (50 mm X 2. 1 mm, 1. 9 pm) ; FishA b 2

E(A) — 0. 1% HFERKIEW(B) , B BRI (W7 %8 72,

0~5 min B 5%A — 15%A, 5~ 15 min B} 15%A —
35%A, 15~30 min I 35%A — 70%A, 30 ~40 min [}
T0%A ; &I E ,0 ~ 3. 5 min i 10%A — 90%A,3. 5 ~
5 minfif 90%A ) ; JiiH A 0. 4 mL/ min; FElE-N 25 °C HFFER
2 L.

R S 1) B 20 R HL B 55 5 1R (ESDD
IEfE TR, B R 4000 VO +) /3500 V(- ),
THEAREE R 350 °C, T M 10 L/ min, F b4
& 10 40 psi, BF FHL R 180 V, FFHE Bl A m/ 2
100 ~ 1 100,2) 75 5 22 >R A A L BE AR mE S e AR
) EEL % 25 B YR (AJS — ESI) , 1E B8 Pl B i
JER 4000 V(+) /3500 V(-), THSIEE N 350 C,
TS E N 10 L/ min, Z L8 E F1 0 40 psi, $5 IR
JE ok 350 °C, W5 N 11 L/ mino 22 52 W (MRM)
B, SRR 1,

2.2 AREHE

SRR SRVA W BUREER = LRAFR, O AS B R,
BT R PR R R KRR R G S
FURF XTI A 2. 0 mg WG EFRAE , 700 B 2 mL 25
SR o R A I ER ST TR R 1. 0 mg / mLL
PR B — 3 B I B R A UGS B TR A PR RE R 1, 2.5,
5,10,25,50 1%, R45 22 88 3= s v & 0 50,20, 10,5, 2,
1 ng/ mL, KEHy KEZR F D RFEEH AR+
RIFEHE A 10 000,4 000,2 000,1 000,400,200 ng / mL,
JR#ER AT =LRHFR ASEH R, FiRIKE N
50,20,10,5,2,1 g/ mL A R FIR A X R A 0 B
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Tab.1 Parameters of mass spectrometry with multiple reaction

monitoring mode

RERD Ribinlz) BROE(N) £E%(CV)) KEAY R/ BEOEN) £EE(Y)

REEO19.0-790 60 9 S(E) 7L0-9L0 9 ki
FRE W0~ 1R M |ZkEER BLI-6GLS 195 4l
ARFET $530-450 % 9 |ARLHRg 454705 20 %3
(F 0 00.0-10 10 5 k&R .0-250 175 )
06 1001 W 65 [kER 00250 18 3

BRTPE 417223160 136 A NG 29.0-169.9 108 17

AR TR R RS R E R I A
HWREE A 1 g / mL 1Y ISTFR .

B T TR S NS 1 o (i 40 B ) K %%
FRE , B 100 mLBE T, i 50% HEE 50 mL, 75 (T4
2.0 kW A5 50 kHz) Zb ¥ 30 min, B H %1, H 50%
FH SR I A 2K ) S i, 50, 28 0. 22 om TFLUE I8 AT
IREEUEWE , N 50% B R 10 4%, RIAS AL A
2.3 BAEE

P25 B B P A ST A 1) TCMSP 580 %2 (hittps : //
old. temsp — e. com / temsp. php) . ChemSpider %% 4 %2
(http: // www. chemspider. com / ) , -5 & w0 [E F1 M |
PubMed 555048 2R AH G SCHR , W AR TUIR AT 28 JIE e % 04k
IR 181 R A Agilent “formula — database gen-
erator” A, S T ALFEAL2E L 24 FR -5 X A
T EST B AR X o A P

JUPR I 28 e 208 S50 B —F i T < B 2. 2 30T (b3l V5
ST /g I T P W v A L 8 o D s o B | P N S e
Bl ILE .

22 W5 S5 0 - L 14 IR AT R B AR B
ITE)A 14. 5 min (59 (35 & v, IE 6085 BT i 7
BT 500 1049, 552 7,1 047. 538 1, 78 2 FiiE a4
SR [M + H]* M - H]~ . Fl H Qualiative Analysis
B A3 I 4 B9 F 5 T HL (calculator ) 11 380RE A J5T 1 44
AT REJC E ALl (1R 25 < 5 x 107°) B 4 F XN
CsiHg O,y , 5808 P v & AR 27 J0 53 R FE , B5CR  He Ue
NI R TR LR 2,

A2 A3 I« DA 144508 [ 55 i S 1 ] L 8
T R R BRI E] M 14,5 min B (306, HOfES e R4
BH Cs HgyOyy , THEILIE B 2 P B9 [R5 28 43 A1 1
B, 5 SEBRE G AT HERE (LB 3) , [l 28 43 A1 (1 B e
{8 7 HE I s ) 5 52 BRAE (O HE N I s ) W) & R 4F, i
) R MG U Ay U o Y

Y G5 AL AR AT BORS A o i, O T e e
JE , % FH Qualiative Analysis 513543 B 8115353 F 41k
S Gr 285341 K BB A 5 SEE AT X, 45 ik
(7] 3 e A A S 5 5 5 X LR M 2 S 3 A 1 5 1 L 7
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Fig.1 Total ion chromatograms
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Fig.2 Bar graph of peak 14 based on accurate mass
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Fig. 3 Distribution of isotopes of peak 14

Wy 5 CHER | FLR T R A IS (B 7l ISR S 1A
=) A5 B IR 20908 0. 5,1.5,1.6,1.7,2.6,2.7,3. 0,
3.4,3.6,3.7,2.4,2. 4 min, BN E T, LR tE
KA ARE S E b 10 MG A DC S BORG I0 2 Geid T,
HISHEIY KT 8 000, FHEBIEE Y432 BE Y R F1. 5,4
FEHFALE0. 95 ~ 1. 053G FEIN R ILE 4,

LR R L 2. 200 F R AR AN IR S A GE
L2, LI N RIS SRR R T S e T AR LA R
B TR (X, ng / mL) AR AR bR | 75 00 A 2 06 1 AR
5 bR 0 TR G AR (V) SR N A p R A7 4R P e 05 L 2
W23,

T R R RRG 0 PR 2% B 2. 2 3T B — o B A%
WIS B BB Fe 2. 1 0 R IR I A HEREIN 5 |, LAMS
M b A 10 1.3+ 1 18 5 R 3 2o e A B i)
PR 25U 3,

R 2 R0 B 2. 2 00 R BT AT BE S B
S5 A A R R A FE 2. 1 IR IR A AE 1 AN
SEPERE 6 UK, LA Mo 2 3 d A3 S HERE 30 S04 1 AR L 45
10 Fh4E b5 843 06 1 ALY RSD /N T 5. 0% , 6B H [a) Fl
H RS 2 B R

oo M B3 i i VR (6508 211207112) 3%
B, TR T E 0,2,4,8,12,24 hit#% 2. 175 F
RIS AR 2 e sk AL A5 SRR R =L
R AZBAF Re, EET AR FRER 2HE KE
R OREE T D R R A1 ALAY RSD 4 )

$93.80%,2. 12%,1. 13%,0. 53%,1. 77%,3. 13%,3. 04%,
3.24%,2.07%,2. 85%(n = 6) , & WA BRI TR AE 1R
R 24 h NEEATASE .

A MRS A AR S (15 211207112) 1 g,
KPR, 6y, ¥ 2. 2T R 7 43 5l i 25 A3k o
W, % 2. 130T 3 S AR D, T SR T AR, I3t
BEE ARRER LB R O AS BT R, S
T AR R B R CORWER R G5 S R
FHEMFEE RSN 4. 31 mg/ g(RSD = 3.80%) ,
4.25 mg/ g (RSD = 1.67%) , 15.30 mg/ g (RSD =
1.91%) , 14.65 mg/ g (RSD = 0.93%) , 2.26 mg/ g
(RSD =1.24%) ,0. 54 mg/ g(RSD = 3. 63%) ,0.37 mg/ g
(RSD =3.04%) ,0. 37 mg/ g(RSD =3.21%) ,0. 72 mg / g
(RSD =2.36%) ,0. 83 mg/ g(RSD = 1.54%) , W Jr ik
FEEMRIF(n=6),

T [ml s« HRES J05 f 1 R) — b LR 28
PERE S (L5 211207112) 16 & A5 &R &, 3L 6 4y,
A3 A — 2 5 ) BE A R i e 2. 2 3T O ik o A
P T, 2.1 3 A 00 A R R AR E L A R
W3,

it PR - %243 (0. 29,0. 30,0. 31 mL/ min),
FLEh A Z 5 R0 U e (9% ,10% ,11% ) , ¥E i (24,25,
26 °C) /N XA IR 25 5 15 ] 45 5 o, 10
A3 B W THD R K A 83 58] Y RSD 38 /N T 10% , 43 85 1 il
Hi e B 55 R ge 1k I S 80945 6 5 ik 222K k]
I e PR R4
2,42 HEEEINE

3 HURE 451 e, 48 2. 2 TR vkl £ I S v
W, F 2. 1 35T I S R AR R , TSR o 10 Fh Ak
SERT ) AR LR 4,

3 iTig
3.1 IStRMER IR

kT RN 4 T ] U R i A R, AR5 R
7% T 55 SRk 52 10 Rk 2F o VR S AR AR K
gy N2y P R R GRIE E I 20 A 1E B k157 A
i fs, A ANWERS, =R =-ERH R, AA
Z: B Ry HAT BTG O i 1045 2R Ge i (Bo Mg oy
B BRI AE BT R BT B o AR P LA T A T
Ael7, I RS A BUR T PR R IR 2R R
PRIFEEAE RS, R i R 1B RE AR ph 22 T
P, Tk T ZBAPRIEAN A S 5FH TP H
L R T A 2 L 3 S A T R
RATHUE e SR Kby Ky BA B
JbEg PR R 28 kR o 2T R D B R A LR AP0 LA
ZR AT E A R R AU R H R A
PRI 2 HEAYE
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Tab.2 Results of chemical component identification of Jiuwei Gantai Capsules

. L&D T rte L LEAR . BT 21E
By - - o AT . - ——
(min) A A BPE EREn/) WA/ #E(x10) (min) A A BHE 2bl(nl:) FMEn/:) EA(x107)

I 107 BAR B CHNO, MeNao 138025 188021 -3.04 | M4 1655 ARL¥RL, = CH0, M+Na 6454337 45,4354 3.66
N-H 14,0561 M-H L4972 eL460 -19)

L0 ZRRREE 5 CHO, N4H 3291020 251660 xFB BxE CHO, M+H 255.0652
N-H 010874 3270879 3.%9 M+COOH 299.0561  299.0568 -2

3oL A i% 0 CHO, MNH, 3861598 3861589 -233 | 26 1663 #4F 5 M0, M+H 710601 2710609 3.9
N-H 367.1187 M-H 269,045

416 REE L5 CHNO, M+H 159.000  19.0500  -2.51 |27 17.03 kFETE  BKE (M0, M+H 285.0057  285.0764 2.29
M-H 157.0400 M-H 283.0612

50350 p-#AE A (G, MeNa o 20170 20A61 -489 | 28 17.06 REAH 5 GH0, MeH 4611078 4611091 258
N-H 2031805 M-H 4590033

6 118 WREHZF LE  (HO, M+H 10315421 9 119 ahE 5 G0, M+H 295.0652  25.0041  -3.63
W+COOH 1075.5331 1075.5296  -1.56 M-H 2530506

TOIL91 Zk&FR 2k CHO, M+Na 955527 955.5233 -0 | 30 1187 £BE e CH0 MeH 29073 29.1751 3.65
W+C00H 9775827 97.5%4  -0.31 M-H 71598

§ 1225 FgE  BL CH0, M+H 869.4893 I 1804 ARZHERy 2k CH0, M+Na 834814 $23.4814 0.19
W+CO0H 9134802 913.4764  -4.17 M-H  §5.4904  845.4907 0.35

9 1240 ARZFRe 2 G0, M#Na o TI0LSSI6 11015805 -0.43 | 32 20.08 x%E BXE GO, M+H 285.0394
M+CO0H 11235906 11235879  -2.8 M-H o 283.048  283.0064 474

01272 %&25% &% (H0, M+H 463.0871 4630869 047 | B 0.5 HEE B (M0, M+H 3310812 3310815 1.70
M-H 461.0125 M-H 39,0667

I 13.00 A88F  Z%F (N0, M+H 465.1028 4651038 408 | M MM RRFET  ZkF GH0 MNH, 450486 450297 -2.28
M-H 463.0882 M-H 412075

0 1388 &BFB  EkE (M0, M+H 863.2029 35 M4 FEEED #% 0 CHO0, MeH 350074 3750075 0.75
M-H 8611884 8611870 -3.22 M-H 3730929

13 14310 ARZERD, Z& G0, M+Na 1315922 1BLS9IS  -0.35 | 3% 25.37 %k#D LT GHO, MeNH, 58249 582480 0.9
M-H o TI07.5957 11075048 -0.7 W+COOH 5752134 §75.2127 -2

14 1448 REAZE  EEL (MO0, M+H 1095927 10495561 33| 2600 %AFE] BRF M0, MeH 3891959 389.1965 1.43
N-H o TS 1047581 -0.51 M-H 3871813

15 1474 HER g CHNO, MeNH,  I50028 150024 <365 || 38 2617 ERFEL  E%F MO, MeNH, o 432073 434283 0.45
N-H 116.0717 M-H 4151762

16 1480 f#aEH2% &L CH0, M+H 885, 4842 ¥ 0 ERFLE RAF OG0, MeH o 4011959 4011967 1.89
M-H 8834697  883.4663  -3.47 M-H 3991813

17 1518 ARZ¥Ry 2k CH0, M+H TBSSM6  TSS4 -1 | 40 2095 HRENAFH EkF A0, MeNao 5232302 530318 1.7
N+l 810.4667  819.4666 - 1.65 M-H 4990337

18 15.41 £5% #5 CHO0, N+H 70920 447.0924 0.4 | 4 2941 %RFG % CHO, M+H O S0 SIS -0
M-H 445.0776 M-H 550074

19 1549 #5% FE G0, M+H 2710601 2710608 246 | 4 30.00 RAFEC Rk G0, MNH, o $2.041 5252 -0.31
N-H 269. 0455 M-H 5132130

01588 ARZHRe £ CHO, MeNa 9605393 969.5396 0.00 | 43 30.07 ZkFEH IRF CHO, M+H 4032115 403.2122 0.98
N+l 9815195 9815200 0.08 M-H 4011970

1600 BEEAEN 5 CHO, M+H MLOT61  M.0M5 -45 | 4 B9 EkFPE A% CH0, M+H 470012 4112019 171
N-H 345061 6 M-H 4150126

N 16310 ZERRE FE 0 (H0, N+H H9.1078 4491076 -0.41 | 45 3191 EkFAE AT CH0, MaNa o 4071465 407.1480 1.12
N+l 483,000 483.001 0.20 M-H 3831500

B3R REE we U0, M+l M7 Mm0Ts3 -0l
N-H 2710685
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?ﬁ’—lﬁ”]rg“ /%102 S(5) m%lﬁf% /%107 1S(f1)
0 [\ t / min 0 ¢/ min
0.5 1.0 1.5 20 25 30 35 40 45 0.5 1.0 1.5 20 25 30 35 40 45
A B
A BRAMN R LR B AARBER
1. kft®d 2. ZL2HR, 3. ARRIFRy 4 BEXEF 5 EZ%RFET 6 £2%%F 7. K%% 8 X&® 9. T4
-
10. vk T ¥ & IS, VR T MR
E4 BEmEEEILEBEREE
A. Mixed reference solution B. Test solution
1. Allantoin 2. Notoginsenoside R, 3. Ginsenoside Rg, 4. Baicalin 5. Schisandrin 6. Curcumin 7. Emodin 8. Chrysophanol 9. Germacrone

10. Deoxyschizandrin  IS. Tolbutamide
Fig.4 UPLC - MS / MS spectrum

3.2 HMETEEEMRNK

RIS hAEH 5 T oK BRI S BEAE T |, e &
BEFE 50% AR Ry HE B FA SR IBORE it v 25 Ab 22 1o o )
TS FRB HR HUAT i) | B2 IR B, T 50 v 28 1 22 1K
T, 2T 1 g 258 A 40,50, 60 mL ], HEEC 15,
30,45 min, FEBORECH 1,2, 3 0, I &6 £ T 50% Wi
50 mL, B4R 30 min, FEE 1 ROV
3.3 RIEKHMRNK

1 F 2 o 2 4%, H A AT AN A X

B8y, B2 2R AT 2T bR i Y
HME U 7 ] — (35 2 N AT A R0 B AR
e T B 5 A i SI AR Y - KRN L - KA
FLKMEBEMARR . OB OREE RN -
0. 1% W IR 7K 785 W AE T sl A B 43 8 A5 SR e e, o3 8 0
WA TE K B R A I BRAA B BESK , HL e i [R] 3 v o A
5 PR Agilent Poroshell 120 EC — C o # , iZ (15 4
AR BEZE FIDREAR /IS, A 0. 4 mL / min B AT R AH T
BARH Y B R Ao
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Tab.3 Results of the linear relation test and the recovery test

FRAT RS )37 A2 r SMEE (ng/mlL) EEMR(ng/mL) #AMRE(ng/mL) FIHebkF(%) RSD(%)
hEE Y, =6.8994 X, +0.0336 0.9995 1 000 ~ 50 000 0.05 0.01 100. 39 0.54
ZL2HFR, Y,=0.0244 X,+0.007 1 0.999 6 1000 ~ 50 000 10 1 102. 64 0.61
AKLHRg  Y,=0.1023 X, +0.033 5 0.9995 1000~ 50000 0.5 0.1 99. 81 2.38
wEHF Y,=2.3280X,+0.4417 0.999 6 1 000 ~ 50 000 0.5 0.1 98.13 1. 10
AoAT BT Y;=6.7745 X;+0.692 5 0.999 5 200~ 10 000 0.05 0.01 102. 04 1.97
EX Y,=4.2221X,+3.0236x107* 0.9998 1~50 0.05 0.01 100. 48 4.10
X¥EE Y,=0.5189 X, +0.097 5 0.999 6 200~ 10 000 0.5 0.25 100. 80 2.38
X B Y,=0.0285X,+9.1470x10™* 0.9996 200~ 10 000 10 1 101. 67 1.85
s LE Y,=0.0795 X, +0.003 7 0.999 5 200~ 10 000 10 1 100. 55 1.79
ATV E Y=7.8834 X,,+1.3237 0.999 8 200~ 10 000 0.05 0.01 100. 69 1.63

x4 BHEPIOMIERRSSENELER(X£s,mg/g,n=3)
Tab.4 Results of content determination of 10 indicator compo-

nents in samples (X + s,mg / g,n = 3)

FEAT R 211207112 221002000 221103033

ke FE 4.29+0.007 4.32+0.011 4.33+0.012
ZLRZHR, 4.21+0.012 4.26+0.007 4.29 +0.008
AKZHFRg, 15.19+0.036 15.41+0.028 15.31+0.033

A 14.62+0.041 14.69 +0.043 14.67 +0.040
Aok FEET 2.24+0.034 2.26+0.036 2.29+0.028
ES &3 0.52+0.034 0.55+0.018 0.56+0.023
XEE 0.36+0.026 0.36+0.035 0.37+0.034
X 3 By 0.37+0.027 0.38=0.018 0.38+0.030
& L 0.68+0.014 0.71+0.011 0.73+0.012
ArkFHE 0.82+0.035 0.83+0.042 0.84+0.046
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AT B Y Y 45 Bk 2 i a3 LA 2SN B R
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