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Quality evaluation of Lianhua Qingwen Capsules and Yingiao Jiedu Granules
based on HPLC fingerprints, chemometrics and content determination
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ABSTRACT: AIM  To evaluate the quality of Lianhua Qingwen Capsules and Yinqiao Jiedu Granules.
METHODS The HPLC fingerprints were established, after which hierarchical cluster analysis, principal
component analysis and orthogonal partial least squares-discriminant analysis were performed, the contents of
forsythoside A, forsythoside B, forsythiaside, forsythol, chlorogenic acid, 3, 5-di-O-caffeoylquinic acid and 4, 5-
di-O-caffeoylquinic acid were determined. RESULTS  There were 40 common peaks in the fingerprints for 13
batches of Lianhua Qingwen Capsules with the similarities of more than 0.98, 10 of which were identified, and
various batches of samples were clustered into 2 types, 7 principal components demonstrated the accumulative
variance contribution rate of 92. 610% ; there were 34 common peaks in the fingerprints for 10 batches of Yinqiao
Jiedu Granules with the similarities of more than 0. 94, 8 of which were identified, and various batches of samples
were clustered into 2 categories, 2 principal components demonstrated the accumulative variance contribution rate of
93.714% . Seven constituents showed good linear relationships within their own ranges (r=0.999 7), whose
average recoveries were 99. 14% —102. 91% with the RSDs of 1.32% —2.48% . CONCLUSION This stable and

reliable method can be used for the quality control of Lianhua Qingwen Capsules and Yingiao Jiedu Granules,
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whicn can provide a reference for the quality evaluation of other Chinese traditional patent medicines with similar

prescriptions.

KEY WORDS: Lianhua Qingwen Capsules; Yingiao Jiedu Granules; quality evaluation; HPLC fingerprints;

chemometrics; content determination
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Hrp, SR 2L PHEY) 4 Lonicera japonica
Thunb. FYFREAEH S FF4ED, W LSRR R |
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mg/mL., 3, 5-Z-O-MIMEPEZE T R 0.380 mg/mL,
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Tab.1 Information of two Chinese traditional patent medicines

EIkEl A S i Es %> A S %is A S
Ll B2008161 L7 B2101338 L13 B2010165 Y6 210812
L2 B2008090 L8 A2010194 Y1 210501 Y7 210824
L3 B2008206 L9 B2012123 Y2 200813 Y8 210926
14 B2008185 L10 B2011197 Y3 211105 Y9 21Y03252
L5 B2101113 L11 B2011165 Y4 210509 Y10 20Y08011
L6 B2101280 L12 B2012038 Y5 210510

. LI~L13 YOI EE, SRAR—A 7T %, Y1~YI10 ¥R amame, kA 4 MEPT R, Hd YI~Y3 BRE—4E=T %,
Y4, Y5 ME—H=TFK, Y6~Y8 ME—A="%K, Y9, Y10 FE—HA7=T %K,

2.1.2 PUKAhRIR BUR R (AR R 2 L R
edEre, WNAEY) Ei, F, R 0.3 ¢
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SEF, AT (U250 W, SR 40 kHz) AbEE
30 min, B, B4, 50% FEE (LTSRN
AHEE) #MNERRTE, #8250, 0.45 wm HFLYE
B g, BPfR,

2.2 &iE&M  WondSil C4 Superd (A4 (4.6
mmx250 mm, 5 pm); WAHHLNE (A) -0. 1% B
2 (B), BSEEVEME (0~25 min, 0~22% A; 25~
35 min, 22%A; 35~40 min, 22% ~30% A; 40~45
min, 30% A; 45 ~50 min, 30% ~70% A; 50 ~ 60
min, 70% A); RFUE 1.0 mL/min; H:E 30 °C;
K 4 205 nm; FEEER 10 pL,

2.3 HPLC #5sB#& s

2.3.1 FEEERE RS ER (L1, Y1) &
W,OfE 42,27 BRSSO IEREIE 6 Ik, LLiE
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2.5% , RZITEEIERL,

2.3.3 RREMAE BESARE® (L1, Y1) &
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TEAIF T HEREM /2, DAEEER T A WS, A
& AT AR XTI T A RSD Y/ T 1.2% , RUAR
1E 48 h INERETE R AT,

2.3.4  EEESAIA S BURS ISR, %
“2.1.27 WUFJrkdl s il s, fE 2,27 Wi
OSSR TR, T <2k s E
PR PE RE”  (MRASS 2012. 130723) . 4558,
HEAE T IR BB R FE A 1 40 S, TR 10 4>, 4
Sk (R, S) -“HHKkEF (6 Sl 5K (10
SlE) L EER (13 SE) | EMEEE B (17 5
WE) | EMBRIT A (19 SIE) | RBRAF (21 %
W) 3, 5-T-O-MIMEREZE TRR (22 SUE) | 4, 5-
Z-O0-WMEREZE TR (23 S0 T (33 5
W) | JERNRER (39 W) ; BB FE MOR AR E St
AUE 344, F5IAE 8 A4S, Al &RIER (16 %
W) | EMEETT B (17 Tig) | N A (18 %
1) | KBHH (20 S51§) . 3, 5-Z-0-WnHEw: 2
T (2150) | 4, 5-Z-0-MMEBEZE TR (23 %
W) | R (27 SE) . EEIER (32 TiF),
W 1~3,

2.3.5 AHUETEMY BT EMER T A GikiEs T

t/min
B 1 13 #tZERFEERE HPLC 55 B
Fig. 1 HPLC fingerprints for 13 batches of

Lianhua Qingwen Capsules

t/min
E2 10 #5RAF SN HPLC #E9EE
Fig. 2 HPLC fingerprints for 10 batches of Yingiao

Jiedu Granules

RO R, T ELE T AR K, R
I, BOEBHAE RS RIE (S) ., AHRUE I & 45
W 2, AL AL IR 5838 =0. 98, 5L
FRfERE ORI = 0. 94, FrAAEFTE 0.911 ~ 0. 997
ZIa), RUPE BARLW R —E,
2.4 &HEaE
2.4.1 KMERREBL AFEWIBOT IR S WS
BB RN R BT Wk B, 76 “2.27 T 554
THERRN A, DA RE G BT R R AR AR (X)),
MBS (V) #EATRIE, 45K LK 3, Al
IS A FEAS FE B N PE R R R AT,
2.4.2 KEmERE KR “2.1.17 WUR X
PSR 10 pL, 78 “2.27 T3 45T g e
FE 6 U, TGS EIR , EMEEH B, EMERH A,
3, 5-Z-0-WiMEmEZE T, 4, 5-Z-0-MnrEEE 4 T
HE AT, i e R W AL RSD 4l o 0.21% |
0.20% ., 0.27% . 0.21% . 0.32% . 0.32% . 0.26% ,
TR B R
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T
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t/min

TE: FES N AEAL T R B8 S I I W i, 55 N AR
ff TR URL 18 SR S W i
6. (R, S) -5k 10. LFRHF 13 (16). @EM 17 (17).
AT B 19 (18). MUHEEETE A 21 (20). KEREFF 22 (21).
3, 5-Z-O-WNMEREZE TR 23 (23). 4, 5-Z-0-WNHEEEZE TR
33 (27). #AEIF 39 (32). EHIEER
6. (R, S) -epigoitrin 10. salidroside 13 (16). chlorogenic acid
17 (17). forsythoside B 19 (18). forsythoside A 21 (20).
luteoloside 22 (21). 3, S5-dicaffeoylquinic acid 23 (23). 4, 5-
dicaffeoylquinic acid 33 (27). phillyrin 39 (32). phillygenin
3 2MPRAREERBREIEE
Fig. 3 Reference chromatogram of Chinese traditional

patent medicines and chromatogram of reference substances

2.4.3 FEtEREe B “2. 1017 TR X RS
WoER, T0. 4, 10, 24, 48, 72 h {E “2.27 T
BRI N AR, ISR IR . AR B
HREEH AL 3, 5--0-MIMEBEZE T, 4, 5--0-
WINMEREZE T AT . 3% M R 1T AR RSD 43
H0.21% . 0.22% . 0.29% . 0.22% . 0.33% .
0.32% . 0.30% , FKHIAWAE 72 h WEEE R,
2.4.4 FEEMERAE BCORMS (L1, Y1) &, #%
“2.1.2" TR AT A 6 kil s W, 7E
“2.27 WEATE RO #ERED E, WAE L1 hag )R
iR, EBETY B, HBETT AL 3, 5-Z-0-WmHERE
T4, 5--0-WMHEEREZE T EMT ., ERARR
W AR RSD 43 B M 1.02% . 1.16% . 1.90% .
1.29% . 2.01% . 1.71% . 1.89%, Y1 ™ 2 5 K
1L11% . 1.25% . 1.79% . 1.34% . 2.18% . 2.09% .
2.17% , RWZHEERERL .

2.4.5 JnAERNSCRAE B U AR R A
g (L1, Y1) &, #% “2.1.27 TR k4 F
17l o M ALaiAm i, #1021 LB AT R,
FE 42,27 WEGESAM T IR E, TR RIBCE,
ZER, SRJEMR . EMERTT B, EMAR AL 3, 5-
T-O-WMMERRZE TR . 4, 5-T-0-WIMEREZE TR . %
R | ERUAR Z T YRR RIS 43 3 Ry 102, 72% |

&2 HUENESR

Tab.2 Results for similarity determination

i L1 12 L3 14 L5 L6

L7 L8 L9 L10 L11 L12 L13

AL 0.988 0.997 0.998 0.997 0.998  0.999

0.999  0.995 0.995 0.997 0.998  0.998 0. 987

ETRS Y1 Y2 Y3 Y4 Y5 Y6

Y7 Y8 Y9 Y10

AEALEE 0.941 0.942 0.928 0.953 0.942 0.985

0.995 0.997 0.994 0.995

x3I BERALMXR

Tab.3 Linear relationships of various constituents

% ] = 77 RMEVEREL/ (mg-mL ™) R/ (mgemL ™) KGR/ (mg-mL™")
SRR Y=22 160 263.994 5X-114 218.159 6 0.9999  0.042 8~0. 684 8 0.002 0 0. 000 6
RN B Y=23 850 744.751 0X-10 409.583 3 0.9999  0.043 5~0.261 0 0.001 9 0. 000 6
AR A Y=7 076 093.338 1X- 10 977.504 5 0.9997  0.043 5~0.261 0 0.001 4 0. 000 4
3,5--0-WnMEmEZE TER  Y=27 585 072. 143 4X-181 408.816 6 0.999 7  0.038 0~0. 608 0 0.001 2 0. 000 4
4,5-"-0-WNHEBEZE TR Y=27 556 395. 676 8X-86 520.904 7 0.9999  0.0320~0.5120 0.002 1 0. 000 6
R Y=97 987 796. 046 3X+1 153 257.608 2 0.999 8  0.029 8~0.298 4 0.019 2 0.005 8
SN Y=76 549 316.720 1X+287 327.666 7 0.9999  0.031 1~0.248 8 0.024 1 0.007 2

100.15% . 99.85% . 99.69% . 101.36% . 102.91% .
99.14%, RSD 3 % A 1.56% . 1.32% . 1.89% .
1.47% . 2.36% . 1.92% . 2.48%

TR, EAETEIR IR PR AR ISR AL, & T

TR AR R MR

2.4.6 FEMEENE BAMGEE, ¥ “2.1.27
W ikl g el s, 7E “2.27 Tkt
FHEREE , AMRETTE S, A5R K 4, R
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x4 ERNEENELER (mg/mL)

Tab.4 Results for content determination of various constituents (mg/mL)

i SR & ARH B FEREET A 3,5--0-WHEBEZE TR 4,5--0-WNMEREEE TR R NS
L1 3.01 10. 76 28.43 8. 88 2.28 11. 34 1.13
12 2.61 9.91 35.24 9.13 2.06 10.53 1.76
L3 3.10 11.50 35.20 9.75 2.22 12.91 1. 36
14 1.90 10. 78 33.89 10. 13 2.44 13. 40 1.69
L5 2.76 9. 04 25.47 8.21 2.30 9.53 2.03
L6 2.65 11.03 34.37 9.15 2.43 12.37 2.37
L7 2.87 11.70 37.09 9. 81 2.08 13.13 1.71
L8 3. 15 11. 49 26.00 8. 68 2.58 11.55 1.91
1.9 2.83 10. 34 30. 13 9. 86 2.37 13.35 3.38
L10 3.02 9.63 28.91 8.82 2.70 11.57 2. 11
LI11 2.53 10. 32 30.33 8.53 2.16 10. 29 1.57
L12 2.95 11.42 29.76 9.16 2.26 11.98 1.70
L13 2.17 6.28 17.54 5.61 2.02 5.93 0. 64

T fE 2.73 10. 32 30. 18 8.90 2.30 11.38 1. 80

i SRR % ARH B FERRET A 3,5--0-UNHEBEZE TR 4,5--0-INMEREEE TR R SIS
Y1 1.40 1.40 3.90 2.07 0. 81 3.10 0. 40
Y2 1.20 1. 00 2.80 1.82 0.73 2.30 0. 30
Y3 1. 30 1.10 3.20 1.95 0.76 2.70 0.30
Y4 1.40 1.30 3.60 2.07 0. 80 3.10 0. 40
Y5 0.90 0.70 2.00 1.58 0. 66 1. 60 0. 10
Y6 4.10 11. 80 11. 10 4. 66 1.47 13.50 1.90
Y7 4.90 13.20 14. 00 5.47 2.18 14. 80 1.10
Y8 5.30 14. 30 15. 00 5.85 2.31 16. 30 2.30
Y9 5.00 13. 60 14. 00 5.55 2.15 16. 20 2.40
Y10 4.80 12.70 13. 40 5.36 1.98 14. 80 1.90

S 3.03 7.11 8.30 3.64 1.38 8. 84 1. 11

1.00 Z 8], FAHFEMREE,; 10 HEAR 255
B AHSE ZETE 0.59 ~ 1. 00 2 [8], %2 B H i A7 78
—EES; F—T FZEEMA R KT 0.95,
TR ENHA BRI e —k S5tk

2.5 FEHFIFZAR

2.5.1 BWEESH (HCA) VSRS EN
AR, R Origin Pro 2024 ¥4, #EPERR R & 1E

FIX AT AT, GEHILE S~6, MBI, 454t
eI 2 28, i b m e g rh L13 5 1
25, L1~LI2 A2, MM TR P Y1~Y5
R T2, Y6~YI10 NE M35, AL 3 b i
MR ek, HCh 4, 5-Z-0-MinEmE 4
TR, B A, EMI . 3, 5-=-0-MiHEmpEZ4
TR, EMERTT B, &R, JEH L13 h & &
RSB, AR AR R 4 T B o 2 i
K, HUCOH BT A, Z3ERTT B, EMIEER.
4, 5-Z-O-MiHERE S TR, 3, 5--O-MnME R4 T
M. SRR, JFH Y1~Y5 hE MRS m2ERBUN,
2.5.2 EWSrrHr (PCA)  LUISLAIE AR A
K] IBM SPSS Statistics 23. 0 X {4F#EAT 0 M, 4%
FRIEMES 1 FAE M EWSr ., 4558, ERE IR T+

WA T A, BBUT 2 TTRRE R 92. 610% 5 4R
BN TR A 2 A, BB LSRR
93.714% , AURNERIEAE, AIAE 4 B PP FE b,
s,

x5 EFRABMEESHFERBKE
Tab.5 Eigenvalues and variance contribution rates of
principal components
PR EWUT MIEI 12 UARE/% BB 2 URE %
IR 1 16. 678 41. 695 41. 695
2 6. 589 16. 473 58. 167
3 5.381 13.454 71. 621
4 3.358 8. 394 80. 015
5 2.515 6. 288 86. 303
6 1.473 3.683 89.985
7 1. 050 2.624 92. 610
BN 1 30. 007 88.255 88.255
2 1. 856 5.459 93.714

PR AT W I TR AL S A SIMCA 14, 1 3R 1422 1l
s, UL 7~8, Hbel L, 2 R R 2y B4
HEM e [1] AKX, HhEER
Jederh L13 S5 HABKE S B i, B IR o — 2%
MLARFE R R B EGE, R —2, AWk
HYL~YS BERAR, RA—2K, 1M Y6~Y10 KA
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L13 {100 100 1.00 099 100 099 100 099 099 099 100 L3 / -0.80
L12 (100 099 100 100 100 1.00 100 1.00 100 100 100 099 L2 1.00 RER
POV PN PO LIPS MR
A ETRERIR 2 A FRHELS)
1.00
PP TIZLL
Y2| 099 v ’ KR 204
YL T L L LA P
Y3 | 099 1.00 ¥3 //’,,” . 4.5- Z-O-gnnEEE TR Zil
Y4 9 : : 034
1.00 0.99 1.00 Y4 /’,’,, 020 HEMREA -0.230
Y5| 095 098 097 095 s ' ’ ’ ' ’ j?
0 e I
Y6| 075 069 071 075 5¢ Y6 xy
Y7| 08 075 077 080 066 099 {?;? 020 35-=-O-TINREE TH ::qn
-0.40
Y8| 079 073 075 078 063 100 100 Y8 // Sen AR
Y9| 078 072 074 078 162 100 099  1.00 Yo / .()-80 P,
Y10| 08 074 076 079 065 100 100 100 100 Yo 1400 R N N R R R R AR AR RN e
SO A R\ R T G UG ' B. BRAEALAT
B. 4UB R TE: BOBE, #5000 f TR RO TP 22 Rk,
. % R . %5 ZEFERE HCA B
Vo MR, MOHEEE 1, WA, OGP, Bs HENMER HCA B

* P<0.05,
B4 2FHRBZHEXREE
Fig. 4 Correlation coefficient diagrams of two Chinese

traditional patent medicines

F—2, RWAFET RFEERREAG —~EX25, 5
HCA —3,

2.5.3  IF 32w A/ =3 ik H 0 4 A (OPLS-
DA) DIy A8 5, SR SIMCA 14. 1
U430, 45U 9~ 10, FHILAT A, %46
TR R Y =0.882, Q*=0.601, % it
BEMURL T 438 0. 865, 0.632, KT 0.5, %
BIRSRIRSE vl 5, TN RE g, v HF XA
HERHFE S AN ARGy AT R e ¢ [ 1] Jrin
BHE BRI E, B L13 M serp, KK
HElE) 25 RNy AR =) ZRARE R 2 ORI
28K, TR 22K, T X3, 4R5—%K, B
BH—EESPE, 5 HCA, PCA —E(,

Rig, AR EZEMNREME (VIPE) >1h
TRV 22 S 0T . A5OR, EARTE R 25 5 oy
A 20 F, VIP {HKBN/IMRIK I 15, 1520, U4
9, WE31, IER, IE10 (ZLEKH), K6 (R, S-
362

Fig. 5 HCA plots for Lianhua Qingwen Capsules

HRE) . 13 (SRIEIR) . W5 37, g 40, 1§ 21
(RERRTY) | Mg 32, W17 (GERBETT B) . 1§ S5,
W29 U530, W36, W23 (4, 5--O-WMnEREZs
THR) . W 11, U 38 RS OR 25 5 A
21, VIP {H B R B/ MR K I 18 (% R
A), W28 W27 (GERT) . ME26, WE31, 1E21
(3, 5-Z-O0-WnME®EZE TR ) . W 17 (&R
B). I§19, 1§30, 0429, W22 423 (4, 5-—-
O-MIMEREZS TR ) . I 16 (SRJRRR) . W5, 515,
W24 g4, B3, g6, 532 (HMBE) . Ik
1, B nIES B a2 kY, A
T vl 7 Jon i A o] A RS R AR 5 ) AR
Pk, W 11~12,
3 Tt
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