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(4,5-0-DA) B %53 C(AGC) 014 %, &R MU B#ERSTNE 7 kL RERYFoMELE L, 14M4F &6 HPLC 35
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4,5-0-DA AGC #9435 76 B % %1 4 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, £5i® AAFRAE T HPLC I BER % moyA BN Fikda T, TH THEY ML R
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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,
China; 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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(unknown) , peak 9 (unknown) , and peak 1 (unknown)
were the differential components. The content ranges of
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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B2 o3 B il g vk IR AT A R o i, B
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1 ##
1.1 FE{ES

il & VWD Kl #5 A Agilent Chem Station TAEV5HY
1260 78 25 OB €4 1% (HPLC ) {3 25 [ Agilent 23 7 ;
KQ-100 7 8 75 I v e # W) 11 BS 1L i 8 A AN A BRZ
A ;BS210S AU J5 43 Z —HL 43 Hr KV (BT25S A5 43
Z— BT R [ AL 2R A R A A
1.2 FEHRSKA

14 it 35 95 B M 0RE (4L 5 43 00l o 20210926
20220101, 20220701, 20221202, 20210715, 20210724,
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20221228, 20210929, 20211005, 20211013, 20211226,
20220418.,20220428 20220506, 4 54351 K S1~S14, 3,
K& 3520 10 g) 347 R B VY 4 v 15 = B S AL 5 ) HRL it A 4t I
Ji? (neochlorogenic acid, fij’5 i “NGA” , #it5 CHB220328,
4li i =98%) ., 4% )5 ik (chlorogenic acid, i 5 i “CHA” ,
5 CHB231010, 4fi i =98% ) . B4 J5 1 ( cryptochloro-
genic acid, & 5 & “CGA” , it 5 CHB230830, &4fi J& =
98%) .FTA (#t*5 CHB231017, 4l Jf =98%) .3, 5-0-DA
(#t5 CBH231227, 4 Jif =98%) .4, 5-0- — Wi MEfEZs T
2 (4, 5-O-dicaffeoylquinic acid, {45 A “4, 5-O-DA” , it
‘5 CHB240104, 4l =98% ) . T H51%H C(angoroside C,
A5 N “AGC”,#t5 CHB240217 , 4fi [ =98% ) #4111 i,
HB T I I A MR A IR R B g Al , AR
B R oA sl K R s re sl
2 AEEHER
2.1 @mit&H

% H] Agilent ZORBAX Eclipse Plus-Cis {8,341 (250
mmX4.6 mm,5 pm), LA EE(A) . 0.1% BER (B) Mt sh
AH HE AT B B YE B (0~12 min, 10%A—16%A; 12~35
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 ; il iz £ A 330 nm; FEAFEEH 10 pl.,
22 BiEHFEE
2.2.1 RAN RS AR

i % B BN IR 5 NGA . CHA . CGA FTA . 3, 5-O-
DA .4,5-0-DA AGC ifi it , 735l & T AN 10 mL 25 5
, FH 50% H AR RS O o 25, i BOTT A vk B 4y i Ry
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 #W 1 mL, & F 25 mL & &), i 50% 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
AR
2.2.2 M

VTR I I ATURL AR A, R R A 24 2 g BE S ICA
100 mL HLFEHEIE L, I H 5 30 mL, #8777 40 2 30 min,
B Ut . UEMGE T R NS 10% F A HA
SRIGHERS 2 10 mL 25 B P, i 10% W 20, #55],
FH0.45 pum GLALUERSEI 8 , USRI , BIAS LI S
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2.3 IELEIEMESL RS
231 LlEtEsg
B“2.2. 1730 R A% IR AR L 2.2.27 T T A

TR (R ST) RIS VAR (10% H ) 43 4 2.1 35
AT AR e ISR (B 1), g5 R, it
TR B 74 B3 (8 R e B 34 S5 TR A X R
VR 1 i — 35, L0 50 5 A 48 oL g Ueg 1] 1) 2 B B R R
F 1.5, FIEHR B KT 5 000, HAS AR TIN5,
RINZOE R IR R

600 .
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] |
300
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2001
150 1
100 1
501
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t/min

1:NGA;2:CHA;3:CGA;4:FTA;5:3,5-0-DA;6:4,5-0-DA; 7:
AGC;a: RT3 b TR A M RS s 02 28 PV
Bl #ii@ak EedBRarsEaafaiEE
2.3.2 KRR

BT — 453 355 9 4P i BORE B o S W (G5 ST) L 4%
“21TI N A SRS R 6 UK il R %K, DLFTA
U Sy 25 HR UG | 1 45 S 6 (1) A G B Bsf 1) 1% RSD H
0.019%~0.637% . #H %I W& [ 2 () RSD & 0.049%~
0.596%(n="6) , FE I FHG % B R 4f o
2.3.3 EEMHRAE

U] — U T 9 4P i R (2 5 ST) 452,227 T F
D7 AT A5 6 A0 A A W, #°2.17 I (i 2k Ak
FEAHT 0 SROIE . DL FTA W 2 i 84 204
U P14 K {5 B3 I 1] 19 RSD A7 0.004%~0.082% . A Xof e
[ XA RSD 4 0.062%~2.520% (n=6) , 2 W% )5 1 &
BYERLT
2.3.4  FoE R

B[] — 03 Y A it A At S Vs T (45 ST) , 431
T FHCE0.2.4.8.12.24 hif, #“2.17 30 F (5% 4
HHERE ST il SR TR R . DL FTA WA 2 i 11534
AT W ) AR P B BsF ] ) RSD 4 0.006%~0.142% |
Xof U TR AR ) RSD 4 0.210%~3.066% (n=6) , 3¢ B i% {1t
TR IR VRAE 28 TR 24 h N BRAL IR AR A2 |
2.3.5  FRGUENE R HE ST LARBUE M

H“2.2.27 R 14 IS4 B Jkr Ao At it i o, ¢
P B N e 23 L i = 2 VTR T L o O G €SB G
P SO ATA” S 3K SR G A Ch 2 kR SU S
AHRLBETEAN RS0 (2012 W) Yo VAT ST RE S 1 I
Z: MR PR, 15 IsF 18] 9 5 2 R 0.3 min, #E4T 22 S A IE
Mark WEVCHL 5 AE 7= 8 S B, SR FH A (7 85 Az slon) ]

U/mV
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TR, LIS IR E 3 R S BRI T AU P . 4528
7N, LAERE S A R RS AR Al 14 A4 3047 04 38 1 SR A %
HE VA TR P 3 (T 1b) Eox, 5 A Hed 7 N dEg 0 4y
WIS NGA (I42) .CHA (5 3) \CGA (1§ 5) . FTA(I§ 11)
3,5-0-DA (I 12) .4,5-0-DA (14 13) FTAGC (¥ 14) , 14
HEFE S (G5 S1~S14) I AL 4351 2k 0.972.,0.984
0.992, 0.992. 0.983. 0.981, 0.992, 0.993. 0.943. 0.996 ,
0.996.0.997.0.949.0.996 , #4J7F 0.94 L) I, FE WA R IK
TEIRLP Bl R () 2 T A AR R o 14 LT IR i
WL FE SRS Bt BRI R LI 2,
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t/min
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A SPSS 27.0 R4, 38 2 4[] 3% 422 A7 5 BR G HE B 7k 4
TR AT (B 3) . G55 IR, P RRICHE BN 10
BF, 14 L8 I 3 il R A S i 4 325 38 1 28y ST~
S2.85~86.S10~S12.S14 k¢ ;45 225 4 S9.S13 5
FEAN 55 325 S3~S4 ST~S8 S HEM . 1Z4E AR, 14
LI I A il FURAE i B AR — B 22 5

VI RRECHTES
0 5 10 15 20 25
L M . L |
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S7
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B3 14#tFEIFIHBAIEmAIRES T E

242 EWSIHT

HF 14 HEIE IR AP I ORI i 11 14 > A7 e g T AR
A SPSS 27.0 B AF, 28 b A Ak B BEAT 2 0 20 #
(principal component analysis, PCA) , #EHUCRFAE(E > 1"
19 44~ E Ry, Hr 22 B TTRR Y 99.529% (F 153
1~4 897 Z 5T Hk R4 5 5 63.918% . 21.593% . 8.471% .
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5.547%) o MRl PR 48 far 5 % 43 B 45 R T AT, NGA
CHA .CGA X} 4 LI STl K, 0 4 X F2 10 2 1 53
HRAE A, U 6 56 F 13 3 B BTk K o >R H] GraphPad
Prism 10 ZAARAE 25 bk 32 531553 (3R 1) 221 PCA 15
B (E4) o 25BN, 14 HEIE IR il 0B RE S i o by
32K 125 S1~S2.85~S6,S10~S12.S14 S HE 5 5
55225089 . S13 S A 55 324 S3~S4 . ST~S8 S #E
o AR S R AR —EL

HRAE F A RS HORAE NS B AR (45
B0 = (T 11859 X 63.918+ F iy 2 593 X 21.593+
FM A 31353 X 8.AT1+F Sy 4 1553 X 5.547)/99.529],
CEA AR TR IR R TR A5 (GR 1R, 14
FHb i RORE A o 04 B i A A 25 5, e S7.S4.83
FI S8 FE i 1 T 4
F1 HUFERPHFHHEROERIEIEERS

+ 7H
i _ __ TR s
i W2 3 Fir4
sl ~1120 1745 —0.784 —0.360 —0405
) —0.733 —0677 0951 —1.944 —0615
83 1399 0403 0,265 —023 0882
s 1449 0577 0378 0,052 0989
8 —0753 —0627 0916 —1856 —0612
6 ~1.105 1.964 ~1.039 0.001 -0351
§7 1486 0560 0.386 0,09 1011
s8 1265 0430 0273 =025 0814
89 0286 —1252 -7 =010 —0400
s10 —0.529 —0426 0.600 1285 —0.181
sl —0618 —0434 0679 1.061 -0243
s12 —0619 —0429 0.606 1204 —039
s13 0212 ~13% -1481 —0.101 —0404
S14 —0619 —0445 0623 1130 —047
! s6 -
Sl :
] SIZ\ / SIZ: s8 S | s
I TN S ol
s :
o :
S ST
—6 T t T T
—4 —2 0 2 4 6

PC1

4 4RFEPIHBAE R PCARSE

243 IEA R/ IR-F
K 1AL IR 7 I SR At 1) 14 A HA e g T AR

A SIMCA 14.1 R4 1E 52 D Fre /Iy — 3Fe-H1531] 73 At (or-
thogonal partial least squares-discriminant analysis, OPLS-
DA) , DA7E it # 2 $ 5% {8 (variable importance in pro-
jection, VIP {EL) > 1"k 25 i 8 Ji 1 22 5 Wl o o 4521
(1#15) 7 , A7 55 EAE AL U 8] 5 22 53 Y 32 2K
g3, ¥ VIP (R R/NHE AU 4 5 8 CRAT) (11 5 1
(FTA) 8 FIECRAD (9 S CRAD (1S HECRAD) .
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2.0

1.5
1.0
Il EEEEEs
0

—0.5
—1.0

VIP i

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

5 14#itiEEAP I B FIER VIP G5 E

25 THNMERBSHIESENE
2.5.1 EMXFRHE

B 2.2, W0 N IR AR BT W LA 50% H BEEAd RS 1
2.3.4.5.6 1, 15 %) 6 A W] o7 5 Mk (R I U, 48 0.45
wm (LI IR g A I, #2“2.17 T (il 5 F HERE 3T
ICTEEOIEE  DUT R (X) AR AR A | (0 3 e i v AR
(Y)Y AARIEAT N 53 BT o AKHE 15 e 1L 10 1 85 4%
B R R R AR AR R L 30 1B 45 B ARG I FR
SEIL R, 25 DN B A3 A T AR SO R 8 PR PN 489 5 L
T AR R BAF (,20.999 6) . 75 AR 2R P
LA 53T SRS PR i PR EE SR 2% 2.
F2 TMERESHILERAS T RAATIR EEMRER

o 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=20418X+32.5620 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 EIAg:

We2.2.27 3 AR S W (G STl i, #2217
TR 5 S AR E 6 WK, iC SRIE T AL, S5 R Bos,
NGA .CHA .CGA .FTA.3,5-0-DA . 4, 5-O-DA . AGC 1§
TEFRI RSD 4351124 0.09% .0.08% .0.07%.0.07% .0.17% .
0.07%.0.23%(n=6) , L HULZHE 2 R ATo
253 FuE M

W] — R 5 (G5 ST) 4% 2.2.27 T 7 kil & At
WA, 0 TER T CE 0.2.4.8.12.24 hi), #%
“2.17 IR A SRR E e SR AR . SRR,
NGA .CHA .CGA .FTA .3, 5-0-DA .4, 5-O-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 I W 7E S IR E: 24
h FE TR R AT
2.5.4  FEEMERE

B — 135t (G5 ST) 4% 2.2.2" T F 7 47l
% 6 Uy BE SRR, FI 2.1 TR 433 SRR 22 L T
ST AR, JF SR MR TS B & . 5 R
7~ ,NGA .CHA .CGA .FTA .3,5-0-DA .4, 5-O-DA . AGC
Er I RSD 4330 2.28% . 2.55% .2.34% . 1.41% . 2.14% .
2.00%.1.39%(n=6) , RWZ L HEE MR LT
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2.5.5  JINFEFTSCRIES:

BB & B RS (95 ST 64y, B0y 1.0 g, BT
100 mL ELZEHEIEIR A, I H % 30 mL (i L i . J3 4
24 5 B 100% Y EE TN A 319 wL NGA X 18 5 it &
W 472 WL CHA X A8 S A 45 T . 409 wL CGA X R i fif
U 1504 WL FTA X B SL A5 . 203 L 3,5-O-DA X
WA S 55 WL 254 WL 4, 5-O-DA X FR S A% 45 . 115 pL
AGC X} TR S A AT, 4% 2.2.27 T9F J7 kil 48 ke [mlic izt
6 FHAE S VTR, SR 2.1 TR (0 3% S R bR
TSI T AR, IR T AR R . 25 R R, NGA
CHA .CGA .FTA.3,5-0-DA .4,5-0-DA . AGC HJ~F-21 /i1
FE ] Y 2 43 51 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 E 40T o
2.5.6  ZHAr A E

B 1A LB IR I R AR i L 222,227 00 Jy il 4%
PE A, H 2.1 T T 5% A RN A |, 1 S T
T IR MR T A o i & o AT I 33K,
BOE41E . 4559 (3 3) iR ,NGA ,CHA .CGA . 3, 5-O-
DA FTA .4, 5-0-DA . AGC [ & 35 [l 43 4 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. ZAERILIR , AL UHE S AR R o 1
HAEE—E W sh, Hid,S3.84.S7. . S8AEN: T & i1y
B B A R
R3 UHMRBEPHBHFATIRASHESENETER

(mg/g,n=3)
£ NGA CHA CGA  350DA  FTA  450DA  AGC
sl 0204 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
) 0206 02714 0318 07160 00667 00628 00586
s6 02140 02848 02346 09386 00788 00763 00795
87 04587 05063 04604  LOM5 01557 01438 01057
88 04377 04804 04391 09970 0140 01327 01007
89 02972 03589 02962 04479 00877 00929 00967
$10 02438 03457 02633 08139 00874 01001 00818
sl 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 02585 08052 00806 00919 00849
3 itit

3.1 BiLEHFNRL

T AP il RO SRy 52 IR H 2 R 2R A, B
A L W 25 AR . A B SR N L Al A 5 A
[TC-Cis(2) (250 mmX 4.6 mm,5 wm) ,Poroshell 120 PFP
(150 mmX4.6 mm, 2.7 um)] & B , fff | Agilent
ZORBAX Eclipse Plus-Cis 831 £ (250 mm X 4.6 mm, 5

- 342 - China Pharmacy 2026 Vol. 37 No. 3

wm) (953 BRI I T I AT . LA AR AT IR
G375 5T AN ]t sh A O - K L BE-0.1% B 12 . &
1 -0.1% Wi R A1 BE-0.1% IR ) B AN [R] 4G % 4 (220
230.250.270.290.310.330 nm) , 2454 LA A 16 4
i W AR TR ) e B AR AR R e M S B,
LT FE TSR N W BE-0.1% W R A T Ky 330 nm.,
32 HiXMmBARHEHENHRE

ABFE LS A AF B 6 AT R X I T AR
YE R ZE A VAN ARE , RGERT T AR BUAE 71 (50%
70% .100% HBE) S [E] (30,45 .60 min) DA K25 & 1
P J5 BT S 711 (7K . 100% H R 50% Y BEAT 109% H st ) Xt
H bR S BCICR A EMR  ZeS2 9843 , e 2 5 Atk
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