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Abstract: Objective To establish fingerprint chromatogram of the benchmark sample of Linggan Wuwei Jiangxin Decoction and the
quantitative determination methods of five key index components, and to study the law of quantity and quality transfer of its benchmark
sample. Methods The HPLC fingerprint chromatogram of Linggan Wuwei Jiangxin Decoction was established. The common peaks
were attributed through the correlation analysis between the benchmark sample and each single Chinese herbal decoction piece, and
identified by reference substances. The quality differences of 15 batches of benchmark samples of Linggan Wuwei Jiangxin Decoction
were evaluated by similarity analysis among batches. Meanwhile, the quantitative determination methods of index components such
as liquiritin, ammonium glycyrrhetate, 6-gingerol, schizandrin and asarinin were established. The quantity and quality transfer were
studied based on the quantitative analysis results and the transfer rates of each index component. Results The HPLC fingerprint
chromatograms of 15 batches of benchmark samples of Linggan Wuwei Jiangxin Decoction were established, with a total of 28
common peaks. The similarity among batches was all > 0.950. Through comparison with reference substances, peak 7 was identified
as liquiritin, peak 17 as ammonium glycyrrhetate, peak 20 as 6-gingerol, peak 22 as schizandrin, and peak 26 as asarinin. The mass

fractions of liquiritin, ammonium glycyrrhetate, 6-gingerol, schizandrin and asarinin in 15 batches of benchmark samples of Linggan
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Wuwei Jiangxin Decoction were 2.75—4.20, 4.38—7.18, 0.94—1.69, 0.28—0.47, 0.21—0.33 mg-g"!, respectively. The average
transfer rates from Chinese herbal decoction pieces to benchmark samples were 21.57%—35.11%, 16.83% —31.00%, 7.45% — 13.64%,
3.13%—5.47%, and 3.15% —5.40%, respectively. Conclusion The established fingerprint chromatogram and multi-index component

quantitative determination methods can be used for the quantity and quality transfer analysis of the benchmark sample of the classic

prescription Linggan Wuwei Jiangxin Decoction, providing a scientific basis for the quality control of the benchmark sample and the

development of compound preparations of this prescription.

Key words: Linggan Wuwei Jiangxin Decoction; benchmark sample; HPLC fingerprint spectrum; quantitative value transfer; liquiritin;

ammonium glycyrrhetate; 6-gingerol; schizandrin; asarinin
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Fig. 1 HPLC fingerprint spectra of 15 batches of Linggan Wuwei Jiangxin Decoction
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Table 2 Benchmark sample similarity results
Ff HEENE
Bl S1 S2 S3 S4 S5 S6 S7 S8 S9 S10  S11 SI2  S13 S14  SI5 R
S1 1.000 0970 0968 0954 0983 098 0974 0990 0945 0930 0966 098 0959 0976 0972 0986
S2 0970 1000 0976 0961 0967 0981 0932 0989 0984 0954 0973 0960 0961 0967 0982 0987
S3 0968 0976 1.000 0993 0977 0975 0923 0973 098 0982 0983 0970 0990 098 099 0.995
S4 0954 0961 0993 1000 0956 0953 0896 0964 0978 0991 0959 0948 0991 0971 0983 0983
S5 0983 0967 0977 0956 1000 099 0961 0976 0958 0928 0979 0979 0958 0973 0982 0987
S6 098 0981 0975 0953 099 1.000 0959 0983 0964 0932 0987 0988 0957 0978 0983 0.990
S7 0974 0932 0923 089% 0961 0959 1000 0958 0.892 0871 0934 0955 0923 0938 0930 0.950
S8 099 098 0973 0964 0976 0983 0958 1.000 0968 0949 0964 0970 0966 0970 0979 0.989
SO 0945 0984 0986 0978 0958 0964 0892 0968 1000 0977 0972 0945 0972 0964 0988 0983
S10 0930 0954 0982 0991 0928 0932 0871 0949 0977 1000 0945 0926 0986 0957 0972 0.969
S11 0966 0973 0983 0959 0979 0987 0934 0964 0972 0945 1.000 0985 0965 0984 0985 0.988
S12 0986 0960 0970 0948 0979 0988 0955 0970 0945 0926 0985 1.000 0957 0982 0974 0984
S13 0959 0961 099 0991 0958 0957 0923 0966 0972 098 0965 0957 1000 0978 0983 0.985
S14 0976 0967 098 0971 0973 0978 0938 0970 0964 0957 0984 0982 0978 1.000 0984 0.990
S15 0972 0982 099 0983 0982 0983 0930 0979 0988 0972 0985 0974 0983 0984 1.000 0.996
R 0986 0987 0995 0983 0987 099 0950 0989 0983 0969 0988 0984 0985 0990 099 1.000
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Fig.3 HPLC fingerprint chromatogram of Linggan Wuwei Jiangxin Decoction benchmark sample, single herbal piece

samples, negative samples without single herbal piece, and mixed reference substance solution

2
R0 |
4
| 3) 2
25 VA
ﬂ' :
1 |
<1 1
\ s1 ‘ I ) .
| T
| PR, DY N T “’ SO N P v
0 10 20 30 40 50

t/min
L-HEH, 2-HERY: 3-6-EM; 4-WRTEEH; SRR,
1-liquiritin; 2-ammonium glycyrrhetate; 3-6-gingerol;
4-schisandrin; 5-asarinin
B4 FTHERZFFEEER (S, BAMBRRIAR.
T HBFE HPLC
Fig. 4 HPLC chromatogram of Linggan Wuwei Jiangxin
Decoction benchmark sample (S1), mixed reference

substance solution, and blank solvent

235 AMERRMFEL WE2.2.47 TR RGN
AV, INFEERERE, I 6 AR EIR R
St SRR RRIA W, 1% “2.3.17 TR (il oA, HERERS:
I, DO HE 5T SR B AL R (X0, IETRIFR AL
br (Y, ZeilbraErh 4, AT Zth: 4. 43501
TREANHEA Y=4700742X+224 969, r=0.9992,
LRV 0.0625~2.000 0mg-mL™!; H R Y=
7095220 X—429 96, r=0.999 4, £&I:FEH 0.078 1~
2.500 0 mg-mL~'; 6-ZM Y=980 738 X+112 50,
r=0.999 0, Z&MH:VEH] 0.015 6~0.500 0 mg-mL™';
TR TEEH Y=15600 897 X+390 14, r=0.999 3,
LRV 0.004 7~0.150 0mg-mL™!; HEfRR Y=
3699771 X+27437, r=0.999 4, £t 0.007 8~
0.250 0 mg-mL"',



FEA8EFEIH 2025F9H

4¥3tak A Drug Evaluation Research

Vol. 48 No. 9 Sebtember 2025 - 2561 -

23.6 MEEEEE B H R E A HERE
(S1) W, #% “2.3.17 WM&k, ELHFE 6
W WEHEA. HERE. 6-£m. Ik FEEH.
Y7 g R TAR I RSD {47118 0.72%- 0.16%-
0.25%- 0.57%- 0.45%, FZIHICEREHE RIT S
237 EEMEEE U H TR E R HERE
S1, % “2.3.27 U474 6 il iR, 4%
“2.3.17 0N A SRR, THEH B H B
6-Z M. TR FEEH . 4 HE & 2R RSD {H
SN 0.91% 0.38%-. 0.53%- 0.16%- 0.72%, #*
A% B T

23.8 FEtEE SR B H TR E 7 B UHERE A
S1, 4% “2.3.27 LT il & il i, % “2.3.17
TUN il 264, 7ERCHIJSE 02 24 4. 8. 120 24h 4%
BHERE, PEHEE . HERE. 6-£MH. kT
FEF . AE R RIS F RSD EA 3N 1.13%.
0.40%- 0.59%- 1.14%. 0.77%, Z&WHER S VERAE
24 h WARE M R LT

239 NFERENREFZL FROE 6 1 CATRIR MRS,
TR IRE AR 0.5 g, /AN
TERE B B 100% 0 H B H . HERE. -2 . H
WRTEEH . AR, $% “2.3.27 TR 7k
B AR AW, T8 “2.3.17 TR il & E bR
SRR, HWE. HERE. 6-£M. hkTiE

R 20 i 2R 2 B IR (WAL 43 008 103.14%
100.82%- 102.28%-. 102.34%. 99.80%, RSD &%
AN 0.47%- 0.32%-+ 0.46%. 0.46%- 0.60%. M
T VEHER S KA.
2.3.10  F5 bR A B B R S A 2l AL 3 o i
S (HEZH) 2020 RO T2 HEL 41,
TR BR R 2R FR AR Lo HEAT S I E (BR
3), B H R I AERE M (S1~S15), Hi%
“2.3.17 TN GG RERE, XHHRARPE RO AT
HE (3D, HitEHMAP R -2 vk
SEHIEMERE R R B, A RILEER 4. AFRHALK
FEWERE M 5 MRS R R A E -
30%IPITE 2 P, Bl B RO B8 A S R R
fE AL R

LRI = CHEAERE B A bR I B2 XA Ty S v
BERFRD / RO %R AR R & B X U BB

3 T
3.1 BEEHHNEE

AT T G2 T TR ¥ e 7R Tk
TR, RGN T BB R, R EEE
TIAIHAR AR R S AR il 7 B ORI
SN FEVBIARIRIET T, 73T LE-0.1%
M5 LIE-0.5%MER 2 MumahA. 45REY, LE-
0.1%BEIR T Gyl LR B O-F A3, e (a] 7 B B2 R4

&3 15#PHRRMEEERIERERS 2

Table 3 Content of indicator components in 15 batches of Chinese herbal medicine slices and benchmark samples

_— B/ (mg-g ™) HERE/ (mgg ) 6-ZWy/(mg-g™") AT/ (mgg")  AEfEER/(mg g
WO EMERES WA FRMERESY WO RMERRS WO JRMERRS W FEMERER
S1 6.72 3.17 10.96 453 7.34 1.43 3.91 0.32 3.01 0.28
S2 8.34 4.10 16.17 7.12 6.45 1.47 4.90 0.47 3.40 0.26
S3 8.52 3.49 14.06 6.84 6.23 1.22 4.84 0.45 3.46 0.31
S4 7.90 3.56 12.82 6.73 8.63 1.65 4.94 0.43 3.32 0.21
S5 6.86 3.08 12.11 5.62 6.41 1.33 4.83 0.30 472 0.27
S6 5.95 2.92 12.84 5.18 7.22 1.46 5.46 0.30 3.53 0.26
S7 5.31 2.75 13.00 5.37 8.98 1.48 5.42 0.35 3.40 0.21
S8 5.62 2.85 12.04 493 6.22 1.25 3.97 0.28 3.34 0.27
S9 6.90 3.23 12.81 4.88 7.00 0.94 4.87 0.28 4.68 0.28
S10 6.45 3.08 13.06 5.79 6.42 1.17 4.65 0.43 3.53 0.22
S11 5.43 3.25 12.86 5.31 7.25 1.20 4.96 0.44 3.39 0.25
S12 5.37 3.07 13.71 438 7.56 1.07 4.86 0.33 2.97 0.29
S13 5.05 2.94 11.64 4.50 727 1.69 5.40 0.30 3.67 0.27
S14 6.56 3.13 15.23 6.02 6.42 1.43 527 0.42 3.61 0.33
S15 8.56 4.20 13.22 7.18 6.45 1.25 4.85 0.46 4.52 0.33
I 6.64 3.25 13.10 5.63 7.06 1.34 4.88 0.37 3.64 0.27
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Table 4 15 Transfer rate of 15 batches Linggan Wuwei Jiangxin Decoction benchmark samples
Lk hE
HEH H e 6-4) TR TR MERR

S1 24.53 21.49 10.13 4.26 4.84
S2 28.02 25.10 12.99 5.47 4.36
S3 21.57 25.62 10.31 4.90 4.72
S4 24.11 28.09 10.23 4.66 3.38
S5 24.69 25.52 11.41 3.42 3.15
S6 27.97 23.00 11.53 3.13 420
S7 27.53 21.96 8.76 3.43 3.28
S8 26.62 21.50 10.55 3.70 4.24
S9 26.21 21.33 7.52 3.22 3.35
S10 27.86 25.86 10.63 5.39 3.64
S11 35.11 24.22 9.71 5.20 433
S12 30.11 16.83 7.45 3.58 5.14
S13 34.15 22.68 13.64 3.26 4.32
S14 28.17 23.34 13.15 471 5.40
S15 28.01 31.00 11.06 5.41 4.17
HE 27.64 23.84 10.60 4.25 4.17

LRI BE R B IR v 98 o i A 1 g vk, BRI
REKAET Ay, MR AIR IR RAE NRBhAE . ek
R EMA LR T 0.5 1.0 mL-min! 2 Fh &4+
SEEG ORI, 1.0 mL-min~' B, A5 SR A T I 5
R R U ) R I U N RRME S A B R, R
Ve A& AR 0.5 mL-min' 204 F, B
FERSH TR, (HYELIS A2 e, AR TR
MR, HHHE 1.0 mL-min~ ' NREERRE.
B, 2R T 30, 35, 40 CXF4r B
oM. SRR, AR T E R I B0 R
R . BRI R S EREREE, Ak
JE 30 CAENAEIR IS SFAF
3.2 IEFRMERRSTRVIERE

AHFTIEI 5 AN EARERSY, RIBYERCHZ
AT L 25 80 2020 A8 i Hrod 2 2 &0 e By
A I 25 - 20 WR I O AT T 24 204 ot kAl Je HLAE
ol B R R I AT I I, FELRE 5 AR
R 5IRRAEIEN, AR ZARME ST
Yo ZHHWKREFZ TR UTZENEY, K7t
FLRM, b 622 (1) 7y B BT, R AR
HEMIC BETZREAGMPESEEE . e,
DRl L] 2 L FE P 5 2R S pH S5 2552, AT RE R
AR E AL B A A R B, S B RS 2R -1, 4

SR RAE A (R EZGH) 2020 fFRH 1€ &
WEFEFR ST, BAIUREUR. Prab 242 /EH,
FRIL GRS G R, BEERSHR,
A N REAE o0 AT I 40 2 21 43 2 TS A R A
filFR R0z, PRIy E 2y, GMp RS T A
R 0 REARHY), FERICBIRE LM &
BIEITE, XFHAE R 2%, M UAHER € &,
AR BR R 7y 25 FEUS10), FRFREH N (R E 2
B 2020 SRR U1 EE FRAR RSy, BA
DRI PiaR. TR EABAER, HiREt
B, ABFER 7 szl T RO e S AR B, &
Bk, REBBRAR, HEHEES TR,
PR —E M, JoH RN kT 2R e =
PERC U719, HRONfEZS, (HEZE) 2020 FEAR
Hoe s 2 IE ebr s A H B, R, B
1B, HrEfh. BB . PATRe2, 2 b, AR
SO VMR AEAER . AMbRdE. AR TN K
SREEBRERNE, EE 6-ZW. M¥ER. K
WRFREH . HERE S5 H RSOV E BRI T . |
BRI H BR O B RS, ) 3 B R
fEPEAN TR R, PITE—EFEE B . .
e B2 R SiaE e, Bk PRV
MR HES%,
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3.3 HEHmRESERINITHIINE

EARRFSH, R HPLC EAL 74 H Fk3
MR A TR SUENE, SRR E LA IR 28 4,
R RN EEXS, WIEA T H R R R
6-% W TR TIEF L QRS 5 A RIR
VA& o AN RS AERE i AL 22 R ZE R BN, 3R
W2 H TR 22 3 i E 1) 9% IR ) o R it A 32 A
ONFEHE s FARBR B RO T S HE R il 1 e 72 R 3
IME £30% ML B2 N, RIUIALR AR T ZREA R
S FEE R AR B B A A N TR AR A A
PEPFAFRAR AT AT IR, ST, UURIX 5 Rl sy
P2 H TR 2 P B HE AR ah 1) & B SNV AR D
T2l B HfE

FBEFR AGEAEFARAEEAZTR
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