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Quality evaluation of Qingwen hufei granules based on fingerprints combined with multi-component
content determination

ZHOU Huiying', WANG Yuan', WANG Yani', YANG Yun’, WANG Bo’, YANG Shuanzhu®’, CAO Liping®,
ZHANG Hong', LONG Kaihua' (1. Institute of Chinese Materia Medica, Shaanxi Academy of Traditional
Chinese Medicine, Xi’ an 710003, China; 2. College of Life Sciences, Northwest University, Xi’an 710069,
Chinaj; 3. Dept. of Pulmonary Disease, Shaanxi Provincial Hospital of Chinese Medicine, Xi’an 710003, China)

ABSTRACT OBJECTIVE To provide a scientific basis for the quality evaluation and clinical application of Qingwen hufei
granules. METHODS Fourteen batches of Qingwen hufei granules were used as samples to establish high-performance liquid
chromatography (HPLC) fingerprints using the Similarity Evaluation System for Chromatographic Fingerprint of Traditional
Chinese Medicine (2012 Edition). The chromatographic peaks were identified and the similarity was evaluated. Cluster analysis
(CA), principal component analysis (PCA), and orthogonal partial least squares-discriminant analysis (OPLS-DA) were used to
conduct chemical pattern recognition analysis on the 14 batches of samples. Meanwhile, the contents of neochlorogenic acid
(NGA), chlorogenic acid (CHA), cryptochlorogenic acid (CGA), forsythoside A (FTA), 3,5-O-dicaffeoylquinic acid (3, 5-O-
DA), 4,5-O-dicaffeoylquinic acid (4,5-O-DA), and angoroside C (AGC) in the samples were determined by HPLC. RESULTS
The methodological investigation results of both the fingerprint and the content determination complied with the relevant
requirements. Fourteen common peaks were indicated in the HPLC fingerprints of the 14 batches of samples, and 7 of them were
identified [NGA (peak 2), CHA (peak 3), CGA (peak 5), FTA (peak 11), 3,5-O-DA (peak 12), 4,5-O-DA (peak 13), and
AGC (peak 14)]; the similarity of each sample was greater than 0.94. The results of CA and PCA showed that the samples could
be classified into 3 categories; the results of OPLS-DA
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NGA, CHA, CGA, 3,5-O-DA, FTA, 4, 5-O-DA and AGC
in the 14 batches of samples were 0.210 4-0.458 7, 0.269 1-
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content determination methods established in this study are efficient and reliable, and can be used for the quality evaluation of

Qingwen hufei granules.

KEYWORDS Qingwen hufei granules; high-performance liquid chromatography; fingerprint; cluster analysis; principal

component analysis; orthogonal partial least squares-discriminant analysis; content determination
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Ji? (neochlorogenic acid, fij’5 & “NGA” it 5 CHB220328,
4li [ =>98% ) , 4% )5 ik (chlorogenic acid, i 5 i “CHA”,
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min, 16%A—18%A ; 35~38 min, 18%A—30%A ; 38~80
min, 30%A—34%A; 80~95 min, 34%A—58%A; 95~
100 min, 58%A—90%A) ; Jii # 4 0.8 mL/min; A% i Ay
30 °C ; Kl iz £ A 330 nm; FEAFEEH 10 pl,
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1.401,1.125,1.185,1.344,0.759., 0.594 , 0.864 mg/mL [¥]
X HE A £ . 43 5 B BUNGA (CHA .CGA .FTA X} i§
iAW 5 mL LA K 3,5-0-DA . 4,5-O-DA . AGC X B i
it 1 mL, & F 25 mL & &), hn50% H e 75 &
Z0 B b AR By T TR R A3 il o 280.2. 225.0,
237.0.268.8.,30.36.23.76 . 34.56 wg/mL [ & & X 1R /i
a8
2.2.2 i

VTR I I ATORL AR A, R R A 24 2 g BE S CA
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SRIGHERS 2 10 mL A5 B P, i 109% W = 20, #55],
FH0.45 pum GLALIEASEI 8 , SR , BIAS LI S
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I (G5 ST)FEs IR HI (109% HEE) , 43 5145 “2.17 10
AT AR E e ISR (B 1), G5 R, it
TR B 7 A4S B3 (8 R A0 B 38 S TR A X R
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(1#15) 7 , A7 55 EAE AL U 8] 5 22 53 Y 32 2K
g3, ¥ VIP (R R/NHE AU 4 5 i CRAT) (11 5 1
(FTA) 8 FIECRAD (9 S CRAD (15 HECRAD) .

TEZG; 2026 455 37 5 31

2.0

1.5
1.0
8 T
0

—0.5
—1.0

VIP i

4 11 8 9 1 2 5 12 14 10 3 13 7 6
W5

5 144t EAP IR B FIER VIP G5 E

25 THNMERBSHIESENE
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x2 TMERESRHILERAS T RATIR EERER

5 SR SR (egml) o BB (uginl) ZERY(ugmL)
NGA T=17.768X+0.688 6 46.70~280.20 1.0000 0.247 0618
CHA 1=33.3904—8.868 9 37.50~225.00 1.0000 0.382 0.688
CGA T=14.921X-0.063 8 39.50~237.00 09999 0.158 0.264
FTA T=20.418X+32.562 0 44.80~268.80 1.0000 0.074 0.210
3,5-0-DA  Y=47.547X-26.666 0 5.060~30.36 0.999 6 0.041 0.090
4,50-DA  Y=46202X+03122 3.96~23.76 1.0000 0.033 0050
AGC Y=16.183X+0.2943 5.76~34.56 1.0000 0.044 0.074
2.5.2 K EIAL:

Be2.2.27 3 A S W (G STl i, #2217
TN 5 S AR E 6 WK, iC SR IE T AN, S5 Bos,
NGA .CHA .CGA .FTA.3,5-0-DA .4, 5-O-DA . AGC 1§
TE AR RSD 4351124 0.09% .0.08% .0.07%.0.07% .0.17% .
0.07%.0.23%(n="6) , LU ZHE 2 R AT
253 FuE M

W] — RS (G5 ST) 4% 2.2.27 T T 7 kil a4 it
W, 0 TER T ACE 0.2.4.8.12.24 hi), #%
“2.17I R A SRR E e SR A . SRR,
NGA .CHA .CGA .FTA.3,5-0-DA .4, 5-0-DA , AGC I
T AR RSD 435124 0.22% .0.15% .0.10% .0.25% . 1.82%
2.04%.0.38% (n="6) , 2 BIZ ML i W 7E S IR 24
h FE R R AT
254  EEMERE

HUR — 1t (G5 ST) 4% 2.2.2" T F 7 45l
% 6 Oy BE SRR, FI 217 TR 3% SRR 2 L T
ST AR, IR FAMR T RS 0 & . 5 R T
7~ ,NGA .CHA .CGA .FTA .3,5-0-DA .4, 5-O-DA . AGC
Er I RSD 4350 2.28% . 2.55% .2.34% . 1.41% . 2.14% .
2.00%.1.39%(n=6) , RWZ I HEE R,
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B & B RS (RS ST 64y, B0y 1.0 g, BT
100 mL ELZEHEIEIR Y, I H % 30 mL (i L i . J3 il
BB 1009% A EE BN 319 wL NGA X HE i fifs £
W 472 WL CHA X A8 5 Aif 45 T . 409 wL CGA X & i fif
U 1504 WL FTA X B SL A5 . 203 L 3,5-O-DA X
WS AB AW . 254 pL 4, 5-O-DA % I8 S5 45 L 115 L
AGC X I8 S A 23, $22.2.27 T01 R Bl 48 ke (el ik
6 FHAE SV TR, SR F 2.1 TR (0 3% S h bR
TSI T AR, IR T AR R . 25 R R, NGA.,
CHA .CGA .FTA.3,5-0O-DA .4,5-0-DA . AGC HJ~F-21 /i1
FE ] Y 243 5 96.12% . 95.71% . 96.08% , 96.44%
97.01%.103.20% . 102.24% , RSD 43 51| 4 1.99%.0.91% .
2.38%.2.31% .1.15%.1.81%.0.70% (n="6) , ¢ W1i% J7 1%
PR VR R 40T
2.5.6  ZHSr Al E

B 1A LB IR I R AR i | 222,227 300 Jy il 4%
PEI A, H 2. 17 T T S A R I A |, 1 SR T
B IR IMRIET S T o i S s AT E 31K,
BOE491E . 4559 (3 3) iR ,NGA ,CHA .CGA . 3, 5-O-
DA FTA .4, 5-O-DA . AGC I & 35 [l 43 o0 0.210 4~
0.458 7.0.269 1~0.506 3.0.228 1~0.461 1.0.443 9~
1.044 6.0.066 7~0.155 7.0.062 8~0.143 8.0.057 4~
0.105 7 mg/g. ZAEHRFLIR , AL UHE S AR R o 1
BAEE— @03l , Hr,S3.S4.S7. S8FE M & 1oy
B B AR S
R3 UHMRBEPHBHATIRSHESENETER

(mg/g,n=3)
E NGA CHA CGA  350DA  FTA  450DA  AGC
sl 02104 02778 0281  08%6 0026 00709 00813
s 02193 02691 02295 07076 00671 00652 00574
3 04391 04812 04403 10102 0129 01431 01006
s 04540 05056 04611 L1046 0144 01426 01046
s 0206 02714 02318 07160 00667 00628 00586
s6 02140 02848 02346 09386 00788 00763 00795
87 04587 05063 04604  1OM5 01557 01438 01057
) 04377 04804 04391 09970 0140 01327 01007
89 02972 03589 02962 04479 00877 00929 00967
$10 02438 03457 02633 08139 00874 01001 00818
st 02392 03371 02584 08108 00824 00940 00803
s12 02431 03448 02623 08063 00813 0099 00798
s13 02973 03589 02953 04439 00835 00875 00982
S14 02392 03372 0285 08052 00806 00919 00849
3 itit

3.1 ‘IEEHMRK

TR AP Bt ORE Sy 52 J RI5R) e Z2 R 2R A G, LT
TARE B IR 25 S K o AR SERT L HA 3 AT
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wm) 953 BRI I T YT . LAl AR IR IR
G375 5T ANt sl AH O - K L BE-0.1% B 12 . &
1 -0. 1% s R AP EE-0.1% PR ) S AN T ARG I 38 K (220,
230.250.270.290.310.330 nm) , 2454 LA A 16 4
T W AR TR 3 e B AR AR R e M S B,
LT FE TSR N W BE-0.1% W R A I3 Ky 330 nm.,
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ARG LS R AF B AP R X I T AR
YE R ZE A VRN AR E , RGERTT T AR BGAE 71 (50%
70%.100% HEE) s [E] (30,45 .60 min) DA K25 &1
P J5 BT S 71 (7K 100% H RS\ 50% Y BEAT 109% H st ) Xt
H bR BRI . 22525840 HT , e 2 5 Atk
s VA VR P e A 4 A5 1 < SR AR R 5 100% () HY
S SR B IO 9], 15 75 FE R[] 8 30 min, 28 T )5
1 FH 109% FP B
3.3 fEYEE L FEXIRANNERST

AW 38 32 B4 I PCA 5 OPLS-DA & ¥, 14
b T A il FURE A ot RT3 Ry 3 288, SRS AL U
P R A —E 2 . X R AR AT RES P2 ik
F OB BT e A R ) 2 55 DRI AR 7= TS A U
o AN o AHFSE LA VIPE > 1 Ry 250, 2L
BEH 5 A5 LUK ] 5 25 S ) BN, i 45
W (AR (11 516 (FTA) (8 Sl (GRAN) (9 S (CGRAN) (1
S CRAN . AR 5 E28 3 AR 8 IA B B o 2T
WFFERAIA , LA 4 T H PPAN VIR I 007 118 5
34 SENERDRIIERE

TR DL AR AL RN, B KA T A
e KEM LS 4 PRSI 3R BN
B, B T 0t 1% 3 S A e SRS 5 Ak A L DL
WA HS RE AR L, Bl R 5
B SA  H RN RS2 . 07 i KR T
il 1F 0% | 3 2 38", NGA .CHA .CGA .FTA .3, 5-
O-DA 4, 5-0-DA | AGC £ J ¥ i €6 3% ] v i 1o {8 8 55
B LAY, LR 22 il 77 Fh 7 245 4R AE 4 3AE 2020 4F
Ji € P [ 24 ) (358 ) r ez A B e 00 B PR A
Hi,CHA .3,5-0-DA . 4,5-O-DA K443 46 iI45 FrtE %,
57 FTA R e Tk 53, AGC A FL 25 X 2 dE b
PERA, IR R R, CHA HAT P Pk
PO B 5 2 AP A B, T O PR 45 B RNA-223/NOD
FEZ AR 1 3 (55 AR AR 2 W T 10 2RIl 45 /) B
BRI SN, 2% A il ZEL 40 B0 3, 5-O-DA fEF#AIE
RAE K F7K, X BE 20875 & i 2 PRt A /)N BRELA
PER", WuZEIE5E & 3, CHA . 3, 5-O-DA .4, 5-O-
DA SEMIMEREZE T IRAAL W IA —E bR sk, B
TEZ KB/ BRI rh B SE A R AR D) (B AT %
WS A VE FH o FTAVE i 0 P Al o, © e S B
B Prafl PGy T e G 2 HE R IR RE

hEZG B 2026 4E55 37 45 3 11



AR 99 M AL AE K R0 /4% +-«B
A BRI AR, A At /) BRI 2R 3 SR
BERYLERY . AGC & XS h HA BORPUA LR e
R ARAE O 1 A2 —" . NGA 38 1o I8 5 %
PRI B2 AH OC PR /1ML 21 25 hn 48006 1. AMP 16 46 19 28 113
B A2 X i 22 W75 5 10 R S b & FE AR VE T, Pl fig 2
IGIT 2P 9 1 RARPU RN, CGA X 28 5o Jo e
HON2 7. 7Y &5 378 J8 05 B 14 /) BT 462 19 Je B0 o AR 0 4
) e 1 O e 0 s M e =5 g B G T W 5
Jiti 1b R ) SR R A o R, AR SR XX 7 A By

T T & EME,

25 TR AHF 5T 3857 1Y HPLC 48 80 RIS 45 & 2

g3 7 B WER I R A M SRR T

o BT IEAUE N BUA B2 5 858 ) O 7 B b

Ft, M EHAT B T8 s i ks i o £ DA S K

-, BT AR ) SRR AR

S 3k

(1] XUBLBL gl JH55, 4 ST ML 25 2 500 70 et
AR S IR 5 9 BT R e PR 2 il 46 (COVID-19)
IV E 2B AR [J]. KR o 591 &, 2021, 33
(3):500-509.

[2] ek, v, sKar, 45 . TR ek iA YT S eI 18
TR 1) LI P A PR S (0], BAC P R 24, 2025, 45
(5):133-142.

[3] Wpar B gmiais . Bevh sy B BB T ook "« 25
JI e AR ™ 877 92 3 28 e R B i 4 T 7 % S AR [T,
PP, 2020,41(3) . 277.

[4] JASLAS, B, st , 46 R THR8URIE b iin
Il B I % 245 B2 1) AR 5 A T AL B B i ) T 43 By
[J]. A B, 2025,50(7) : 845-856.

[5] MFREDE, AR, 145, % ST R8RS X L2 s i
L5 45 2 B 10 B KR BT i bR 25 ) (Q-Marker)
T[], Hf B2 B 22 Zis , 2025, 45(15) - 1705-1713.

(6] W%, MRS TE, % =/ /KA HPLC #5480 A
i Ke AR LY E BEESE [J/OL). i1 T EE 2k ik, 2025
1-17[2025-10-19]. https://link. cnki.net/urlid/21.1128.r.
20250718.1546.021.

(7] &, MR, =D, % ST aUEE o A b 2r s
I B R R UL o B PP (0], R 25 55, 2025, 36 (3) -
300-305.

[8] FLERE, BUHLE WA, 5 . JORRAE NG 0B 1 25 6 B i 1

TEZG; 2026 455 37 5 31

(9]

[10]

[11]

[12]

[13]

[14]

(18]

[16]

[17]

(18]

[19]

(20]

Hr3]. HEZE 5, 2024 ,35(20) : 2482-2487.
FNA%E, BE A MR . A NI HPLC #5241
TEEENL S 6 o i AE (D). 25 M A, 2024, 44
(9):1586-1596.
XIMELL, SRt 1, 55 . BT UPLC fR 8 &liE K £
T8 bR I3 AL T 5 T R P )],
#j,2024,55(22) : 7837-7846.
SRECH, SREL, JeBlAE , A5 . TR il ORE G 5 181 15 v A
255800 5 AR IHLA WS [0, BRUAC R 25 B 5 5 S ke,
2024,38(5):26-32.
AW, WL, FNHIT, 25 Z2A% i C ol Bt A5 RLAIE S D).
Jemtrh BEZ R 2R, 2023,46(2) : 273-280.
X, BEE P, N, 45 . 4 RN JE i 4 4% miR-223/
NLRP3 Rl g 22 5175 19/ B2 R I8 £ i LR 0]
PR AR (BE22 ) , 2022, 47(3) : 280-288.
RBIRSC, &%, EE T, 5. SREMm BRI T 25
T R KA AR T 52 E e (0], Hh 2y, 2022, 44.(3)
864-871.
WU Q Z,ZHAO D X, XIANG J, et al. Antitussive, expec-
torant, and anti-inflammatory activities of four caf-
feoylquinic acids isolated from Tussilago farfarall].
Pharm Biol,2016,54(7):1117-1124.
WANG J, XIN L Y, WANG H C, et al. Forsythiaside A
alleviates acute lung injury via the RNF99/TRAF6/NF-kB
signaling pathway[J]. Int Immunopharmacol, 2024, 140:
112814.
ZHENG X, CHEN Z Q, SHI S S, et al. Forsythiaside A
improves influenza A virus infection through TLR7 sig-
naling pathway in the lungs of mice[J]. BMC Comple-
ment Med Ther,2022,22(1):164.
ZEONER  WRIh B, R/INLE KB ) 2 B TR
2 J KB bR S 2 B e []. P2y, 2020, 42(9) -
2417-2426.
PARK SY,JIN M L, YI E H, et al. Neochlorogenic acid
inhibits against LPS-activated inflammatory responses
through up-regulation of Nrf2/HO-1 and involving AMPK
pathway[J]. Environ Toxicol Pharmacol,2018,62:1-10.
SKOT, SRES  TRET A BRI 6 HINZ-ATV BU R
it 53 4 B 5 9 55 RN T S A ROCR D). WA AR
2022,34(1):33-40.

(i H 191:2025-11-13  {&1R1 H 19]: 2026-01-16)

(kAR )

China Pharmacy 2026 Vol. 37 No. 3 + 343 -



