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fingerprint, multi—component content determination, and chemical pattern recognition, providing important basis
for its quality control. Method: The “Chinese Medicine Chromatographic Fingerprint Similarity Evaluation
System (2012 Edition)” was used to establish HPLC fingerprints of 10 batches of Chaihu Yujinxiang granules,
identify common peaks, and perform similarity evaluation. HPLC method for determining the content of four active
ingredients, namely liquiritin apioside, liquiritin, liquiritigenin, and isoliquiritigenin was established. Cluster
analysis and orthogonal partial least squares discriminant analysis were conducted on Chaihu Yujinxiang granules
using SPSS 26.0 and SIMCA 14.1 software. Differential components affecting the quality of Chaihu Yujinxiang
granules were screened based on the criterion of variable importance projection (VIP) value > 1.0. Result: The
established fingerprint and multi—component content determination method achieved satisfactory results after
methodological investigation. The similarity of the fingerprint of 10 batches of Chaihu Yujinxiang granules ranges
from 0.953 to 0.977, with a total of 11 common peaks, 4 of which were identified. The average contents of active
ingredients such as liquiritin apioside, liquiritin, liquiritigenin, and isoliquiritigenin in 10 batches of Chaihu
Yujinxiang granules were 2.71 mg- g™, 10.17 mg- ¢ ™', 2.47 mg+ g, and 1.86 mg - g', respectively. The results of
cluster analysis and principal component analysis indicates that 10 batches of Chaihu Yujinxiang granules could be
clustered into two categories, with S3, S6, and S8 in one category and the rest in another category. The VIP values of
peaks 2,9, 7, and 3 were above 1.0. Conclusion: The established fingerprint and content determination method are
stable and reliable. Combined with chemical pattern recognition technology, they can be used to evaluate the overall
quality of Chaihu Yujinxiang granules. Peaks 2, 9, 7, and 3 are differential components that affect the quality of
Chaihu Yujinxiang granules.

Keywords: Chaihu Yujinxiang granules; high performance liquid chromatography (HPLC); fingerprint; multi
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Tab.1 Results of linear relationship investigation of four active ingredients in Chaihu Yujinxiang granules

%43 ( component ) [F1J5 172 ( regression equation ) r ZeEYE R (linear range )/ (mg * mL™")
S H L (isoliquiritigenin ) ¥=0.21X+0.61 0.999 5 0.02~0.12
HHAF (liquiritin ) ¥=0.32X+0.89 0.999 7 0.10~1.02
H & % (liquiritigenin ) Y=0.27X+0.29 0.999 5 0.05~0.30
FEREH BT (liquiritin apioside ) Y=0.43X+0.73 0.999 6 0.16~1.44
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Tab.2 Content determination results of 4 components in 10 batches of Chaihu Yujinxiang granules

it (content )/ (mg-g™)

LYK (batch )

JrBEH S (liquiritin apioside ) HEHF ((liquiritin ) HHZE (liquiritigenin ) 5 HH#EE (isoliquiritigenin )
S1 2.73 10.12 2.48 1.87
S2 2.76 10.20 2.51 1.89
S3 2.81 10.41 2.56 1.93
S4 2.68 9.97 243 1.84
S5 2.62 10.05 2.39 1.81
S6 2.83 10.52 2.54 1.95
S7 2.54 9.93 2.37 1.76
S8 2.77 10.28 2.52 1.90
S9 2.65 10.16 243 1.81
S10 2.69 10.06 247 1.85
¥l (average )/ (mg-g™") 2.71 10.17 247 1.86

25 (BRI
250 KIS HASIHT(CA) A BRI R

SN TERR R A A ER A T3 2 0 —Fp T vk
DL 10 HELESHAR 4 A ok 11 AN LA W i Ak AR

RO



- 206 -

M 4 W 22 E ChinJ Pharm Anal 2025,45(2) ‘JPA

i, F A SPSS 26.0 i, R AR, LA J7 BRE
PR B KR T RIS AT, 5 R LI 4. S5 R
FEES R 15 B, 10 HibAE AL SR M 2 25, 83,56, S8 i
RA—H HPHEN RN I, GERBARRHLRFE
v [B) SO B AR — S 25 5% o
D7 WS (squared Euclidean distance )
0 ? ].O 1.5 2.0 2.5

S2

LU

S9

S1

S5

S7

S10

S3
S6 J

S8

El4 10 #tLAEPE BRI LS FRIRE
Fig.4 Tree diagram of cluster analysis of 10 batches of Chaihu Yujinxiang

granules

252 IERE/N AN T IE S i 5
FI0 531 COPLS-DA ) & — iy Wi B i 340 51 43 B 5
B U0 ST AT 10 FHE S EH AR 4 7 Uk 1) 24
SRS It SIMCA 14.1 8065 10 #ELesifl 4 &
WA i 14T OPLS-DA 43 #7. OPLS-DA 7543 [&] W,
B S, a5 R EHZ KRS CA 455 —3, 10 Hibk:
AT Bk 2 25, 83,86, S8 S RE o — 2, H A
R —2,

A
47 e
27 o’ sS4
S10g Pe S @56
T 0 o5l -
= S5 ®
@ .S7
72 -
74 -
-6 T T T T T T L
-8 -6 -4 =2 0 2 4 6

(1]
Bl 5 10 LS EMA OPLS-DA £}
Fig. 5 OPLS-DA results of 10 batches of Chaihu Yujinxiang granules

AL HREL

=)

i 51 EME P ((variable importance in the pro—
jection, VIP ) {E M, FR7R W43 XA i 1 43 2 Bt
BB, VIP (B i 08 22 S PR & ) i B B4R AR 1
PLVIP A > 1 Db i , i 126 52 0 S AR <5 7 OB 5T
SR . ORI 6 B 4513k 4 L
A WEEXTRE il S SRR, 03] D0 2 CHE R )L 9.
7 F1 3,

G2

A

-1 T T T T T T T T T T T
2 9 7 3 11 1 5 6 8 4 10
U5 ( peak No. )

6 10 LTS BT ZHFIER VIP &
Fig. 6 VIP plot of common peaks of 10 batches of Chaihu Yujinxiang
granules

3 it
31 EGERIESRIBONRNE S

A 5T 1 Se iz F DAD A6 I 25 0 1 45 0% KR 4%
BT G O, 45 SR R B, 76 230 nm KA, 11 4
A W 1 0 T R e A, i 7 i e, PRI 230 nm
VRS 2 ARSI o T s U T AN shAH ( 2
JiE - K B - 7K 2 -0.1% BEIRIE TR . 2 -0.1%
H R ) X IR S A B A R R . 45 3R, 2
PLEIE - K AT shAH R, 11 A~ S e 1 £ e
WA T R 5 B3 X 3, TR G e % S — JKAE Ry i 3l
o A% 5T ANFE (0.8, 1.0, 1.2 mL * min™")
X A3 0 i AR R R ), 5 SR R, DL R
0.8 mL - min”™" HEFTPEMERT, 11 A 1A (o ik g 16
F B P R, PRI R R R BE 7 344 0.8 mLL » min™
AN, R T AR (25,3035 °C ) Sk e
BRI, 255 R B, AR 30 CRRGIN AR A5 b
T AR FERER [ACE 5 Cig—HL (250 mm x
4.6 mm, 5 pum ), Agilent ZORBAX SB—Aq( 250 mm x 4.6 mm,
5 pum ), Welch Ultimate XB—Cjg ( 250 mm x 4.6 mm, 5 pm ) |
X AR A B RO RS2, 25 SR R W], ACE 5 Cis—
HL (434 (250 x 4.6 mm, 5 pm ) XAzt 5 09 43 254k



‘JPA 5 M) 4 KF 22 E  ChinJ Pharm Anal 2025,45(2)

- 207 -

ST

T3 AN, ARG 25 58T N [l 4 B =X O el
T ) S AR O ( LB 70% L TEIK  HBE
70% W BEIK 7K ) A ] £ B ] (20,3040 min ).,
AR EE (121012251250 ) X RE & 0 $2 BiUk

SO, 485 S R B 7 B B RN A e g i BT

A4 EUSCR AR 2R 22, 25 TR B 45
I, BERE R P PRI A AR 5 A A i R O 7. 1t
Hh, BFE KR T0% T oK i 4 O 2 A, 4 Bt
6] 30 min 5 A, B LG 1025 e dd. PR, B E R
B R 70% £ BEK , $2 B E] 2 30 min, BHE
125,
3.2 FRGENE S S E e a5 R b

AHIF 5 18 T AL B0 ST 10 b S AR 4 A
KA Y HPLC 48 80T, 10 HEFE i 5 %07 1R 45 oA
T 0 A ARLE K 0.953~0.977, $4 K T 0.95, % 44
AR 4 75 U 790 A8 L 5t 22 TR AR R B A, AR
FE TR 10 HESEEAAR A B R LA 11 A4S JAy 0, dE
RN T 4 D EF I, 530000 1508 i R
2SR, S S AT R, 6 S 5 A
o X 4N H R 2RO Ay, e R
4 2020 AR C AR N RN 24 31 ) —FR T FL 20
B I E AR AR R U RS R, R A A
YRR AT B 2 R AR E R Y R T DL
PR AMARIE K LAY BDNF (19 & &, 482 5 bt 8 LB 1
T, TG T I A A, a0 1 I 3 | A A R 4
fefifs 20, H R R AR o £ e R AT A i 2 v
o B R 11 190 7 T DA T 5 B L) R 2 P,
S H R AT o R AR AT [ R 3B 1
PR, BE R A% I E2 AH G A 2 i 3R 35, P {IX NF-«B
M J37, A o0 28 A | XPIA RN 4 Fpf 28 Tt it A 7
P B2, 3K 4 Ao xt T e AR 4 B IR 2530 &
VR E HEAEH, XX 4 M s A A HEE
SCo BEAN AT TR T S AR 4 A WURL Y 11 S0
HATIHE AT, 11 AR B SEAAR 4 7 kLAt Jr
AR ZH 5y, Horpide 7.8 .9 I T4, 16 1.2.3 .4,
5.6, 10 IHJEFHF 0 11 58 T 5 A&

10 Fb L8 B 4 5 URL Y B s e 25 R o,
FEH R R HER 2 HRERMSE25Hh
2.54~2.83.9.93~10.52.,2.37~2.56.1.76~1.95 mg - ',
RIS RIHE A Sh 8] 2% o & m AP 22 5, Hop e
Y B 0 25 Je K, 3K R RE S OB 24 1 22 S DL R

PR AR R 2 T A MEA L. AR
FF CH R CH R R R H R RS R
230 nm 1 AR I 2 ARG I 9 4, H Ty 1 2 2 R A
42020 4R AR N RS E 25 ) Bk, (H &
R T ORI R 2 ) o o, AT AT TR R
HEA R S EH R KL o
PEPR I AER I K o
33 R RIS R

AW FEHG HPLC $8 8L 3% 5 1k 22 5 R 51 A
J7 AHZE B 04T S AR 4 A URL I o BE 1T A . SRR
SAATEE R R, 10 HEAE S AT R R 2 25, 93,596,885
FE S — 28 AR AR — 25, i —20328 FH OPLS-
DA HEATRELE AT, A5 BIAH R P 45 5 . R BT 45
fae, I HE, iz AR B EEMEGY VIP [Efk 2 5
YA AW, 25 A5 2 4 D22 LA, 4300 R i 2
(CHRAF )97 F13, R 4 B4 & 52 10 41t
SEHHAR 4 A JURL T A 25 AR R . TR e A ™A
WA SR AR 4 A UL A= 7 ) Ao R s A e 0 ]
TR B bl e & Jr il fbai s 53 8 2%, HPLC
LHMEIMZRITFASRESE 2D T 1y , EAR R 5E
7 B A BRI s, PR G AE S SR mif g v, al
Aot FF Aty T AR 238 (A ARSI AR B i e R i R Ak
2 HEA T R A ARSI K2 AT, A 5 S
A a.d, H AR 2 5 X IR 7 EL A ki
BT, VAKX S AR 4 A 0L A 7 5 0 4T A Y
A .

£ BT U N3 S D LY E VA S e T TR
(A ST A el 5 i, AT TS B AR 4 - ok
YRR B DA

S L Hk

(1] LERGEDUNE, IKRERK, 55 TS BORM (1 - DO & AT
IIF [i1) 5 335 AT 5 S W 8 <5 e OB BRIV LI T ). 23 fk
2%,2023,51(4):579
JIANG CF, XUE GH, ZHANG JQ, et al. Study on the antidepressant
mechanism of Chaihu Tulip granules based on ultra-high performance
liquid chromatography quadrupole time—of-flight mass spectrometry
[J]. Chin J Anal Chem, 2023, 51(4): 579

(2] SRR EOBNE, AT, 4. UPLC-MS/MS 355 S5 HHl 4: 75 191
Kirp O SRR AEHARAE K B N 258 25 [T 1.
FUiE2EAR, 2022, 43(3): 336
JIANG CF, XUE GH, FU LJ, et al. UPLC-MS/MS analysis of the
pharmacokinetics of 9 active ingredients in Chaihu Tulip granules in

rats with depression[ J ]. J Mass Spectrom, 2022, 43 (3 ): 336

RO



G S

& Chin J Pharm Anal 2025,45(2) ‘ JPA

- 208 -
(3] BUREEER, KRR, 4F . SeW] B e H IR A I (LR P450 i &

[5]

[11]

[12]

FESAL ST BB ERIWEE [T ). 1R T B2 24k
2019,39(6): 693

HE ZH, FAN R, ZHANG CH, et al. Study on the regulation of
cytochrome P450 enzyme by total saponins of Bupleurum chinense
and its similar antidepressant effect to Chaihu Shugan san [11.7
Hunan Univ Tradit Chin Med, 2019, 39 (6 ): 693

KIM YW, KI SH, LEE JR, et al. Liquiritigenin, an aglycone of
liquiritin in Glycyrrhizae Radix, prevents acute liver injuries in rats
induced by acetaminophen with or without buthionine sulfoximine[ J J.
Chem Biol Interact, 2006, 161 (2 ): 125

ZHAO Z Y, WANG W X, GUO H Z, et al. Antidepressant-like effect
of liquiritin from Glyeyrrhiza uralensis in chronic variable stress induced
depression model rats [ J ]. Behav Brain Res, 2008, 194 (1 ): 108
ZHAO ZL, PARK SM, GUAN LX, et al. Isoliquiritigenin attenuates
oxidative hepatic damage induced by carbon tetrachloride with or without
buthionine sulfoximine [ J ]. Chem Biol Interact, 2015, 225: 13
WeT, 9575 24 H B IR BT SR @ B AR AL [T 1. il
HHUb S A2k, 2019, 28 (1): 66

YANG XY, SU XL. The pathway mechanism of liver protective effect of
glyeyrrhetinic acid [ J]. Chin J Biochem Cell Chem, 2019, 28( 1 ): 66
SUN X, DUAN XP, WANG CY,, et al. Protective effects of glycyrrhizic
acid against non-alcoholic fatty liver disease in mice [J].EurJ
Pharmacol, 2017, 806: 75

WANG B, LIAN Y J, DONG X, et al. Glycyrrhizic acid ameliorates
the kynurenine pathway in association with its antidepressant effect
[J]. Behav Brain Res, 2018, 353: 250

LR BRSO, AR T, A5 T 2 AR S SR 11 T 2 52 i 7R
Bt iE A LJ/OL . 2y, (2024-09-11)[2024-11-15 ].
http: //kns.cnki.net/kems/detail/12.1108.R.20240909.0935.002.html
LU Y, CHENG WQ, NIU KJ, et al. Study on quality evaluation
of traditional Chinese medicine compound preparations based on
multidimensional integration strategy [ J/OL |. Chin Tradit Herb
Drugs, (2024-09-11)[2024-11-15 ]. http: //kns.cnki.net/kcms/
detail/12.1108.R.20240909.0935.002.html

EREE, SRIER, ZR AR, 55T TR JHE R T URE A 9 £
Pl s v S A 2 BN [T 1. b 2 57, 2022, 33
(14):1718

LIANG CF, HAN XK, QIN YD, et al. Establishment of fingerprint
spectra, content determination, and chemical pattern recognition
of Gardenia jasminoides decoction pieces and Gardenia jasminoides
formula granules [ J 1. China Pharm, 2022, 33 ( 14 ): 1718
HRRBE, A A, fHEE, 48, K05 FRIEE HPLC 8 S0 AE e sr
Jo 5 PSS S [T ], th2HE, 2023, 46 (3 ): 682

LANG TQ, FENG YQ, JIAN JZ, et al. Establishment of HPLC
fingerprint and determination of five components in compound
stomach pain capsules [ J]. Chin Med Mater, 2023, 46 (3 ): 682
2RI PPN , o, S SR TR A TR S RS AP
YU L Z oy S [) . A 257, 2022, 33 (21): 2627

AL HREL

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

LI HF, KONG XP, MENG S, et al. Establishment of fingerprint
spectrum, chemical pattern recognition, and determination of multi—
component content of compound anise granules [ J ]. China Pharm,
2022,33(21): 2627

EREF8, A G ZETHR SRS AL AR A )T
kAR B L) ] EZ 5, 2022, 33 (20 ): 2503

WANG YZ, GUO L, WU ZM, et al. Quality evaluation of Guiqi
Tongmai mixture based on fingerprint and chemical pattern
recognition[ J ]. China Pharm, 2022, 33 ( 20 ): 2503

WRSC, AR L) . — R T 22 1) AR D L B SRS M T ik bIE e [ .
AR Bel, 2023, 34(2): 38

CHEN W, YU BG. Research on a clustering analysis method based
on multi vector similarity [ J ]. J Longdong Univ, 2023, 34 (2 ): 38
R, SRR, X A LA RS A i S 43
BRI =L it BT [T ). 8 a2 2 Brid A 2441, 2022, 13 (12)
3923

LI'Y,MA YC, LIU M, et al. Detection of Panax notoginseng quality
using near—infrared spectroscopy combined with partial least squares
discriminant analysis [ J ]. ] Food Saf Qual Inspec, 2022, 13( 12 ) :
3923

BRI A FH 2, PR, A5 MR £L TR 25 B4 1 )2 (3 S0 A
HPLC $8 80 e r R ARy Ui o [ 1. 255, 2023,
34(1):52

DUAN YQ, ZHU TM, CHEN SH, et al. Thin layer chromatography
identification and HPLC fingerprint establishment, as well as
chemical pattern recognition analysis of Botrytis cinerea medicinal
materials [ J |. China Pharm, 2023, 34 (1 ): 52

e N R 25 8 20202 4. —#5 [ S ].2020: 88

ChP 2020. Vol I [S].2020:88

IR RRETE UV R I SR S R AR AR
I 2R, 2021

WEI GH. Chemical Constituents and Neuroprotective Activity of
Ural Licorice[ D ]. Gansu: Lanzhou University, 2021

WA ot T2, e, 5. T B AR Il (LRI 2 BEAT T AT
HERE L) ] A B R B, 2023, 42(4): 12

YANG QQ, MENG ZY, WANG XY, et al. Research progress on

Ii:)

extraction, purification, and pharmacological effects of glycyrrhizin
[J 1. Chin Wild Plant Resour, 2023, 42 (4): 12
MURCK H, KARAILIEV P, KARAILIEVOVA L, et al. Treatment
with Glycyrrhiza glabra extract induces anxiolytic effects associated
with reduced salt preference and changes in barrier protein gene
expression [ J |. Nutrients, 2024, 16 (4 ): 515
PR IR, TR, A5 T ROl R A A2 AR T
WBEFEHERE () ]. 2, 2021, 52(8): 2438
LI BL, MA JM, TIAN YR, et al. Research progress on newly
discovered chemical components and pharmacological effects in
licorice[ J ]. Chin Tradit Herb Drugs, 2021, 52 ( 8 ): 2438

(ARICT 2024 45 7 7 31 B



