IETAROUE MR b o B 9 4 0L IR
LT

B g ERR L REFE I FERKEN S ELBAR ORAR V(L LATEGATY
NHRE,FE 250305;2. WEE R ABREHRARIAE/M AR TFRRLEREIA LKL TRFR T/
FUBAEBALERSTE/IELPHEARAL ERFENEEERE, JFE 200101;3 WAPEAAFS
Fh,FE 2003504 WA EFEHGEMMMGARAG,FE 2001035 PER A SREHREFIHR
RARERIGREERFZAEEALHE, L 100061)

FESZ%ES RILT XEkFRERS A XEHS  1001-0408(2026)13-1704-06
DOI  10.6039/j.issn.1001-0408.2026.13.08

W E BN AT 2RIk S 80kAmE#(HPLC) 84 Bk A FEXRA A £ ARl 2, #3540 2 IR 6 i Z428) 7
ko HiE A LBMAE N g GR A ARG R AP 2 &8 S B AT RN R4 (2012 1) ) 2 % ok Kbn#k HPLC 458 @ 3%, JF it
T EBEI AN . KRR E DM R0 ERX AR = F B AT 16 3k N o BRG A b 34740 F AL X 42 7
HH o R KK HPLC % F) BF ) Ao P ATEE R IR SRR BR (TR LR R R MBS A 53 AR BB . A ZXF 4=,
LR 15N OfRR IS EE P RATE T 25 MR JFagik B L P TA A% BSR4 K T 0.960, 1L34EX R 5)
SATLERK I, e SI~S8RAH 1 £,S9~SISRAF 2%, B H X5 I E5F HERMR ZRR SR BARE Z7F R
1544 N v R P AR RRBR (AR RBR AR A E T T BB R ST 44 4 4 0.213 7.0.085 3,
0.104 9,0.287 3.,0.420 1,0.062 1,0.176 0 mg/mL, Z5i® A RTAT £k Kt HPLC A5 B #% L FAE XA Fe S 5 Ar S m e
3G A N O RIR R BIER F EAL T T, T AR A 6 R AR SRS
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Study on quality control of Jinbei oral liquid based on fingerprint, chemical pattern recognition and multi-
index content determination

TIAN Jing"?, CUI Weiliang®®, ZANG Yuanfang®, WANG Bing®, LI Huifen’, ZHANG Aijun', XUE Fei’, XIE
Yingying®, LIN Yonggiang"® (1. Institute of Materia Medica, Shandong University of Traditional Chinese
Medicine, Jinan 250355, China; 2. Dept. of Traditional Chinese Medicine, Shandong Institute for Food and
Drug Control/Shandong Engineering Research Center for Common Technology of Traditional Chinese Medicine
Formula Granules/Public Service Platform for Industrial Technology Infrastructure/Shandong Key Laboratory of
Effective Components and Innovative Transformation of Traditional Chinese Medicine, Jinan 250101, China;
3. School of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355, China;
4. Shandong Hongjitang Pharmaceutical Group Co., Ltd., Jinan 250103, China; 5. Institute for Traditional
Chinese Medicine and Ethnic Medicines Control, National Institutes for Food and Drug Control/State Key
Laboratory of Drug Regulatory Science, Beijing 100061, China)

ABSTRACT OBJECTIVE To establish a quality control method for Jinbei oral liquid based on multi-wavelength switching high
performance liquid chromatography (HPLC) fingerprint, chemical pattern recognition and multi-index content determination.
METHODS A total of 15 batches of Jinbei oral liquid were used as test samples. The Similarity Evaluation System for
Chromatographic Fingerprint of Traditional Chinese Medicine (Version 2012) was adopted to establish multi-wavelength switching

HPLC fingerprints, followed by chromatographic peak
A BEEWMB R E a0 &% - E 25 8 AR k% 3 (No.
2023YFC3504102) 5 25 b Wi & B 2 42 [ xd 92 50 % 38 (No.
2025SKLDRS0338) ; 24 i L7 WF 5 i H (No.ZYJGKX202410)
* E—EE WL BEFEDT 1) e T R K h 2 0%

identification and similarity evaluation. Cluster analysis,
principal component analysis and orthogonal partial least

squares-discriminant analysis were applied to conduct chemical

Hi. E-mail: 13370660047@163.com pattern recognition on the 15 batches of samples. The multi-
#IBIS1EE T2, 4 S0, BFoEI7Im - P2l R wavelength  switching HPLC method was used to
HEF AR . E-mail : linyonggiang@nifdc.org.cn simultaneously determine the contents of neochlorogenic acid,
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chlorogenic acid, cryptochlorogenic acid, forsythoside A, baicalin, salvianolic acid B and wogonoside in samples. RESULTS A
total of 25 common peaks were calibrated in the fingerprints of 15 batches of Jinbei oral liquid, among which 7 common peaks
were unambiguously identified. The similarity of all samples was higher than 0.960. Chemical pattern recognition results showed
that samples S1-S8 were clustered into group 1, and samples S9-S15 were clustered into group 2. Baicalin, wogonoside,
neochlorogenic acid, chlorogenic acid and salvianolic acid B were identified as the differential quality markers. The average
contents of neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, forsythoside A, baicalin, salvianolic acid B and
wogonoside in 15 batches of Jinbei oral liquid were 0.213 7, 0.085 3, 0.104 9, 0.287 3, 0.420 1, 0.062 1, 0.176 0 mg/mL,
respectively. CONCLUSIONS The established quality control method for Jinbei oral liquid combining multi-wavelength switching
HPLC fingerprint, chemical pattern recognition and multi-index content determination is stable and reliable, which can provide a
reference for the formulation of quality standards of this preparation.

KEYWORDS Jinbei oral liquid; multi-wavelength switching; fingerprint; content determination; chemical pattern recognition;

quality standard

4 DU 1R 7 R 44 2 R W L2 1 TR I,
AR5 )7 Femt I, i B SR 1.1 2B rp 24 SR B
K255 T IR o R R R SRS AR
X CHRLAE 12 MR p 2 LR, T IR T R P il £ 4
A0 HAT, 2 R BT R o v 0
AL LA B H AR S bR o, ok e T 2 R
FLAH 0 AR | 3 LA 2508 2 il 700 %) o — B0k A
FaoEtt, i, dxy —FP g R I RAE v 253 R fh 2 i o
FEAE RN SRR G 0 & B A R VAN 5 1%, A s
4 DU I RS B4 ot i — Bt Al A P AT R X

AR , Z2 K V)4 i SOBAH 6335 (HPLC) 2 1 3l
b AT B A3 B4 B R AL ARG I 25 , TR SR AR 22
ANEPE R e R 55 AR RE
AR O TR TP P2 R A TR ) R R 25 S R, DT
WA S22 S o™ AR o I A RE G T 2 fL G i
YRULAY , AT R h 2 1 N AE B A TR SR,
AHIF5E R FH 22 3 KA1 HPLC $8 80 Ak 2i A 2R )
235 A5 2 i e - B, A7 4 DU O MRy ot s 4 ol
2, DAY OR 4 DU 1T AR i o — 0k T R v B
i ]SRRI S e 5%

1 #E
1.1 FE{EE

K2025 % HPLC AW [ 11 AR 15 25 A48 A PR A #
HH-21-4 BECR TR 7S B [ LA AR R 22 254 R
I3 s XSE205 #1543 2 —HL - RF- I H MR- A
LA (L) BRR A
1.2 FEHRBSRAF

SRR G ARE T A ST RS AT
FH R B % IR A (b5 4351 2k 110753-202520, 111810-
202209.110715-202223.112111-202502.112002-202504
111562-202519 , 4l KT 93% ) FrEE e I DLEE J32
W5 MIH CHE S S XTI (S
4% 5k 120974-202414 . 121757-202101 , 120923-201816
121057-202107.120927-202118.,120904-202021 . 120955-
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202411, 120908-202318 , 12106-201608 , 120918-201813)
0 24 R E IFSE B s AL VD S X BR 24 (it
5 SD0022-20210) W [ 11 7R 44 12 i 24 Sk 3 i 5 e 5 T
EEHRZ5 41 (L5 250801) I [ LA R AL TP 251k
A BRA T B R R B, (FiE55 MUST-23040213 , 46
KT 99%) W A Wi 2 BB A FRAF],

W GES WS P2 CHIA I AR 5 i
X R DR CH R 2GR (LS 4300 S 2301001
22120012, 22120011 , 22090022 . YF25400011 , 2209001 .
22120034, 2212002, 22120011, 21020011, 22040011,
22120031) A1 15 4t 4x U1 11 ARIEFE S (45 S1~S15, it 5
4% 511k 2201001 . 2205001 , 2211001, 2212001 , 2302001 .
2304001,2307001,2401001,2412001,2502001,2503001
2504001 ,2505001,2506001,2507001 ) , ¥4I [ 111 45 22 5%
] 25 56 A A A PR 7 o
2 FHEEHER
2.1 ZiEKYI#HPLC IS8 BiLaY
2.1.1  EEFM

% H Inertsil ODS-3 Cis (G 3% 4% (4.6 mm X 250 mm, 5
pm) , L2 (A)-0.1% BEIRY (B it sh AR UEA T4 13
PEWE(0~11 min, 5%A ; 11~33 min, 5%A—14%A ; 33~
39 min, 14%A—20%A ; 39~53 min, 20%A ; 53~72 min,
20%A—32%A; 72~95 min, 32%A—50%A; 95~100
min, 50%A—75%A ; 100~ 105 min, 75%A—5%A ; 105~
110 min, 5%A ) ; Jii %4 1.0 mL/min; #ERE A 10 wL; A
IR 30°C . WK Y1 4 F 4 0~23 min, 280 nm; 23~
33 min, 327 nm; 33~68 min, 290 nm; 68~87 min, 286
nm;87~92 min, 254 nm;92~110 min, 280 nm,
2.1.2  JRAT IR SR A BE

K R BOH 8- IR AR | PR R AR | % R 1T
A EEAT DCEEAT SR B X B, BT R
s, DL B 0T 25, 0 B B A3 o i vk JEE
W R 430.04, 164.72., 207.98, 425.74, 589.18. 236.88.,
101.82 pg/mL MR X IR SH IS R o
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2.1.3 i il

5 B DU I IRBRE ) 5 mL, BT 20 mL & w0
o I EER R A B S UEAT IR, BVAS
2.1.4 X HRZTA R %

SRR S S IR P2 2405 )
HARAL E PR GER R H RO IR M i
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2.1.5  BFVERE ARG A8

Fie 4 DL IR i 28 200 i A bk 2 2418 1]
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PR ST, TR 2. 11T R A S SRR 6 1K
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A7 W F8) RE XA B4 S TE] £ RSD 347N T+ 0.60% , FH XoJ s [ #H
) RSD ¥I/NF1.96% (n=6) , FREHIZ T BokE % R A4
2.1.7 RREMELR
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17 S (FAT) NS B TS 4 A W R AR R BR
B[] % RSD 24/ F 0.20% , A0 X 06 17 #21% RSD 4/ F
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2.1.8 WEEMHEL
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R,

2.1.9  FREUEIE R ST FAR LR

B 1544 DU T HRBRE i, 422, 1.3 100 R Jy 2 il 4 it
TRV, PR 2. 117 TR G SRR A B L e SR R
T ETEEEE T A 24 @SR SRS AL PN
Z55(2012 ) ), LAZi5 S5 4L & 19 3%l 2 BRI A
A 15 #tt 4 DU IR BORE i i HPLC B N4 S ] 33 A vt iR
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FRIET TR R R (& 2) Bt gk e 58 i fe) 201 7 e
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2.3.3 FEEBEELEL
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R, B ek R SRR IR PRk R E R A R
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(n=6) , RIULZRGHE R AT
2.3.4 EEMEE

B4 U 1 BRVRCRE & (45 S5) , #22.1.37 T R -
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i 4R BR, & 5 & & ) RSD 2 1.06%~1.88%
(n=6), KRINZIIEEZ MR
235 FREMEELE

B4 DL TR IRE S (45 S5) , #42.1.37 3 R 5 9211
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100.74% . 97.76% . 99.72%, RSD 43 %} 1.36% . 1.34% .
1.11%.1.49% .1.81%.1.44% .2.04% (n=3) , W% J5 1=
HERRE AT
2.3.7 TS

2 B I DU 1T R i (45 S5) 422 1.37 T
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W4 0.213 7.0.085 3.0.104 9.0.287 3.,0.420 1,0.062 1,
0.176 0 mg/mL.
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