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Establishment of HPLC fingerprints of Kangbingdu Granules and simultaneous
determination of nine constituents
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ABSTRACT: AIM To establish the HPLC fingerprints of Kangbingdu Granules ( Lonicerae japonicae Flos, For-
sythiae Fructus, Taraxaci Herba, eic.) and to simultaneously determine the contents of isochlorogenic acid, chloro-
genic acid, cryptochlorogenic acid, caffeic acid, hibiscus, isochlorogenic acid B, 3, 5-dicaffeoylquinic acid, 4,
5-dicaffeoylquinic acid and buddleoside. METHODS The analysis of aqueous extract of this drug was performed
on a 30 °C thermostatic Agilent Eclipse XDB-C ; column (4.6 mmx250 mm, 5 pm), with the mobile phase com-
prising of acetonitrile-water ( containing 0. 1% formic acid) flowing at 1. 0 mL/min in a gradient elution manner,
and the detection wavelength was set at 320 nm. RESULTS There were seventeen common peaks in the finger-
prints of twelve batches of samples, ten of which were identified with the similarities of more than 0. 97 and without
clearly classification. Nine constituents showed good linear relationships within their own ranges (R*>0.999 0),
whose average recoveries were 97. 34% —102. 69% with the RSDs of 0.79% —2.20%. CONCLUSION This ac-
curate and reproducible method can be used for the quality control of Kangbingdu Granules.
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OMERR . RFRFLAT . SEREER B, 3, S5-ZUMHERE
ETMR, 4, 5-ZWIHEBEE TR . AT S A=,
MR il iz il R i
1 ##
1.1 AE  Agilent 1260 %I &5 SOR AR (AR (3£
[ Agilent A7) ; AG285 B HLF43r#r K (it
Mettler-Toledo 23 7 ) 5 KQ-100VDE % 8 75 % 15 vk
i (R A ABRAR ) ; KDC-140HR %Y
R DAL (CRBP R R IR A R A A
Milli-Q Synthesis 108 % i 4li /K A% (36 [ %5 3 [
NCIDIN
1.2 &K% SRER (5 110753-201415) WMk
T2 (#t 5 110885-201703 ) . A B ¥ (4t 5
111720-201609) . ¢ {61F (5 111528-201710) |
HEREET A (4165 111810-201606) X HE 5L 34
o A 2 R E F Y By BTk R R (it
4974) | BREEERR (#S 3208) . HEERER B (Ht
53089) . 3, 5-TWMMEmEEETRR (T 6137) | 4,
S-MnMEBEZE TR (4L 3001) XFRESHHIIA A -
WRFHE A AR A RAF, PUREEPR (H5
150307, 150315, 150602, 150608, 151012,
151018, 160120, 160128, 160203, 160901 .
160909, 170105) H7RHTHEEERERAL, ZIEHN
apkal; HAWKTKIY R orir sl KAk,
2 HEE4R
2.1 &i&%&#H  ZORBAX Eclipse XDB-C,q (034
(4.6 mmx250 mm, 5 pm); WML (A) -K
(% 0. 1% W) (B), BREEVENL, FFILE 1; 1K
U & 1.0 mL/ming K I 3% K 320 nm; R IR
30 C; #EFEREL 10 pL,

®1 BERBER

Tab.1 Gradient elution programs

i 6]/ min A ZIE/% B /K(#0.1% HER) /%

0~6 1~8 99~92

6~16 8~9 92~91

16~17 9~12 91~88

17~27 12~15 88~85

27~30 15~19 85~81

30~60 19~30 81~70

2.2 B REREE KERBUSER , 45
Mg, Baskpime ., WiHERR . SRR AL REREH
SLREIR B, 3, S-MIHEREZE TR . 4, S-— ik
Mz TR . AT RS, 5T 10 mL 2
v, PEEEAR, B, A, WA, B

2.3 AERsGmkA & PR (S 170105) BF

g, FEEFRE 0.5 ¢, BHTHIEIM Y, 20 mL 2%
WOKFRE R, A (50 Hz) #2030 min, 5%,
TKAN R IR i, BRAT, e, HAR.

2.4 HPLC #& B E 5

2.4.1 JrEREER
2.4. 1.1 FEEELE RS % EE] — i TR

10 pL, #£ “2.17 T & F SEREm 2 6 &,
R EIEE, FABERAME G & (PEyaikts
SRS PRI EN R EE) (2012 4RRR) , TWASAH AL
JETE 0.997~1. 000 Z[H], FHULIHERE RLF,
2.4.1.2 BEEMWRKE WRE--HHR, & <2.37
TR ikl e 6 sl s i, RSB E0 pL,
2017 TUEGE R TR, e aigE,
FAERL TR 52 (b2 (3548 SRS A LU
WM RS) (2012 4R, WA AHALEE#E 0. 998 ~
1. 000 Z[), FHZIEELZ R,
2.4.1.3 FUEMEIRL RSB IR — A S,
fE“2.17 WEEEMFTFT 0,2, 4,8, 12, 24 h
HEREM 52, ek Eig R, FABRZRLGME RS
(P EIE LRSI RG) (2012 4F
JR), MASALEE S 1.000, AL 24 h N
FROEMERLE,
2.4.2 S WERREKIF)E OB CEE S AE R
I s (hey gk sOEIE AR U IT M RS
(2012 A hR ), TR o E (K1), LIFE &
(170501) MZMR, Zead 2 55 IE F g D i Je
SRE AR BO BRER SURI TS R, R R4S R B i
o HR G A ) e AR — 3, IR, kB 17 AL g,
A 3 6T HR i B R SRR A ) A s He e 10 A4S, 0 )
HHFRIRR (2 SWE) | SRR (4 S0E) | R
R (550%) . WIMERR (6 S 0&) . EMEETE A (9
S . KBEH (10 5)  FRERB (115
W) | 3, S-TUMHEREZE TR (12 SUE) | 4, 5-
MIMEREZE TR (13 i) | SAET (16 Fl%)
W kzy HPLC EREHLde, niHfieE 2, 4~
5. 10~13 SRE T 44, 6~7, 9 SRR
TR, 2, 4~6, 10~13, 15~ 17 SR T B
AL, 3. 6~7 FUERIE T AT, WA 2,
2.4.3 ARIEIEM K 12 HERE S 0 K A
w.cdf X, RAERAGMRE RS (DA EiEE
SRS PRI EN R EE) (2012 4FRR) , @ 2
KB g e AT A SICEL, AR, I
TEST TR BB =0T AFE A (65 20170105) &l
KSR, BHEE 0. 10, FHEGETTEANRUE, 45
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Fig.1 HPLC fingerprints of twelve batches of samples
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Fig.2 HPLC chromatogram of various samples

W, HA R X BRI e, 12 HEAE A AR AL R 4
S A 0.995, 0.995, 0.993. 0.995, 0.992,
0.992. 0.994. 0.994. 0.994. 0.980. 0.979,
0.995, FHLHLR Z MAFAEREm 3 —HE
2.4.4  EWSANT KA IR TR S 25 BORE
b, BIEA o 25 A G T ALE oF SPSS 17. 0 %
PEHAT 5 0T, DRREE R T 1 32 b o,
BE 4 A ERS, BRTTECRIA S 91.131% , H
O — F A N =6.845, N ETIHKR N
40.265% , TUERFRK, WEHEERE; £ FM
SrN=5.675, J7 22 DTHERFE N 33.385% ; = F K
Jr N=1.879, J7ZTTERE N 11.053% ; 45 14 3 Al
rN=1.093, JFZETTHRREN 6.428% , PHF#ifar ki
MEme 2, mFEAH, g4, 12, 15 FEE— T
WA W IEAR S T, RETENTFEE N, 58— Fa
YR U 2 FESE— AU A B S A O s
7. 9 FESS ZF RO W ey, 16 11 A5 IE R
far s W 8 FE S — F Lo X 3 R o A B B R S AR
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Tab.2 Loading matrices for factors

- TR

5 1 2 3 4
1 0.137 0.351 0.034 0.914
2 -0.819 0.412 0.333  -0.087
3 0. 521 -0. 565 -0.419 0. 006
4 0.927 0.277 -0.016 0.212
5 -0.571 0. 620 0.477 0. 030
6 0.768 -0.269 0.263  -0.108
7 0.335 -0. 836 -0.206  -0.163
8 0. 063 0.638 ~0.724 0. 060
9 0. 149 ~0.879 0.390 0.042
10 -0.764 0.252 -0.010  -0.123
11 0.064 0.931 0.268  —0.087
12 0. 848 0.457 -0.177  -0.126
13 0.621 0.765 ~0.116  -0.043
14 0.733 0.577 0.039  -0.257
15 0.945 ~0. 081 0.288 0. 060
16 0.740 -0.280 0.590 0.058
17 0.547 0.714 0.161  -0.215

B P52 B A T JSE S A X B PR A (L AP 7
MR, RSN E o R BRI, TR REA TN
OME. VLR 1, 2 ot . AAkdR, 12
AR AR R, RIS M A1, WA 3,
HIEALHD, At B — e, (HIFAR, R
T e, RWEMZEFE—EZRE, H
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Fig.3 Score plot for principal components

2.5 9FmaEATMNE

2.5.1 (i &ME fE <217 Wil &R dEfr
R, DA A it BHe AR ECRF 5 000,
STEREERT 1.5,

2.5.2 XPRESVAWCR S HEREBUT SRR . St
JARg | Bkl . MiMERR . KRB E | RER
B, 3, 5-WNMEREZEE TR . 4, S-WMMEREZE TR
SAETE RS, BT 10 mL B, HER
fit, A, B, W (BT uk 45 333.8,
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160.6, 161.6 pg/mL)

2.5.3 MG R/ o<2.37 T,
2.5.4 ERMEXRARFZE L “2.5.27 TR IR,

VOB I, MREEOR R AR, fE <217 T
VP T HERE 10 WL W , DL v B i als
BeO(X), WAL (V) BEATEIE, 4
W3, AT RAENE L R BT,

R3 BHRHSEHEXZFR

Tab.3 Linear relationships of various constituents

W FE R o R
(pgrml™")

WA IE R Y=29.602X+1.9471 0.9995  5.2~332.8
BRR Y=29.711X+30.179  0.999 9 6. 888 ~440. 8
&k R Y=27.916X+8.8471 0.999 1  4.15 ~265.6
[l Y=56.626X+36.722  0.9999 5.669 ~181.4
PNZEN Y=17.552X+10.047  0.999 7 2.256 ~144.4
AR B Y=34.699X-122.63  0.999 1 3.469 ~222.0
3,5-TIIMEBE A TRR Y=40.161X-79.822  0.999 7 3.225 ~103.2
4,5-UNMEBES TR Y=37.316X-131.69  0.999 8 5.019 ~160.6
FALT Y=16.898X+20.984  0.999 7 2.525 ~161.6

2.5.5 KEwEIKE  HU “2.5.27 TR Al — Xt g
AR, FE O“2.5.17 TEGESE T AT E 6
W, AR R R . SRR . BRsk IR . iR |
KBRAY | SRR B, 3, S-MnHEmEZE TR
4, 5-TWNMEREZE TR . SEAETTIETH AR RSD 4N
0.58% ., 0.57% . 0.68% . 0.79% . 1.45% . 1.17% .
1.21% . 0.92% . 0.16% , FHUEHERHE RIT,

2.5.6 HEEMAE  HE—H# (5 170105) i
ki, $e 2,37 TR 5 FATH A 6 Ot
W, T “2.5.17 RS T HEREI 2, DA

SERJAIR B, 3, S-TUNMEREZE TR, 4, 5-nhimE
MEZE 7 /R . 5% 46 11 0% T AL RSD 43 il ok 0. 62% |
0.70% . 1.66% . 1.00% . 1.03% . 1.18% . 1.16% .
0.79% )% 0.81% , FKIZHEELEMERL

2.5.7 FUEMERE  BURl-—H#t (5 170105)
ki, #% “2.37 TR 5kl A s, T,
2.4,8, 12, 24 h 7 “2.5.17 Wifaif &4 T ik
PR, A Haknime . G5 . Fag)sme . ik
i, RBEA, SRR B, 3, 5-MiHEmEZ 7
B2, 4, 5-ZMNMEREZE TR . AT IETE AR RSD 43
4 0.73%% . 0.83% . 0.94% . 0.53% . 0.88% .
0.69% . 0.39% . 0.23% . 0.45% , #* W] % W 78
24 hNERETE R AT,

2.5.8  JnAERIBCRIREE R B FR IR — it 0L
(it 170105) 6 1y, HEHYZ90.25 ¢, K% IMASE
BXFRR A, 42.5.37 TR 5 ik A A s
W, £ “2.5.17 W& FbrEm e, 115 m
WK, S5R, BreRleiR . SRR . BRskRmR . wmE
e, RBEA, SRR B, 3, 5-MHEmEZE T
B2, 4, 5-ZMMEREZE TR . SEAL T T B mAE AL
4Bk 100.89% . 101.34% . 97.34% . 98.36% .
102.69% . 100.29% . 98.03% . 99.64% . 100.50% ,
RSD 73 % & 1.48% . 1.51% . 2.16% . 1.40% .
2.20% . 1.86% . 1.88% . 0.79% . 1.22% .

2.5.9 FEMEAHENE AR 12 HEB0RL, %
“2.37 Wikl A b AW, fE <2.5.17 T
s SR PRI, S5 4,

R4 BRASHEWNELER (mg/g)

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

s AR SR REER R ORBET SRS B 3,5-TMIMEBEZE TR 4,5- B R TR SAETY
150307 2.274 7. 140 2.621 0.374 1. 402 2.524 1.780 3.143 3.072
150315 2.368 7.520 2.724 0.387 1.467 2.624 1.851 3.334 3.195
150602 2.449 7.595 2. 804 0. 421 1.487 2.610 1. 818 3. 196 3.028
150608 2.379 7.434 2.749 0. 364 1.379 2.534 1.758 3.103 2.974
151012 2.408 5.338 2.535 0.367 1. 485 2.340 1. 624 2.742 2.003
151018 2.456 5.462 2.582 0.376 1. 530 2. 404 1. 689 2. 836 2.092
160120 1.789 7.229 2. 196 0.417 1.297 2.206 1.733 2.775 3.639
160128 1. 952 8.013 2.483 0. 464 1.413 2.453 1.908 3.050 3.995
160203 1.825 7.391 2.247 0.420 1.311 2.248 1. 760 2.824 3.719
160901 2.791 4. 688 2.877 0.376 1.517 2.358 1.397 2.393 2.988
160909 2.784 4. 646 2.820 0.374 1.512 2.365 1.397 2.397 3.029
170105 1.874 6. 764 2.276 0.383 1. 448 2. 154 1.563 2. 609 3.010

3 iFig MAHLY, BAFEER, HRWHEEN, A5
3.1 2AEMERSIFE PURENR PERAE RO, B AR PUREE, £
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B MR AR (3, 5-TMERLZE TR . 4, 5-
O ZE TR ) L mnERR . KRRECH | SEAETY
MEAR, Al TS A 5 AR A5 i
SFERE/NT 1.5, HORKEHIE T
3.2 AFEME G EHE ALRLEE T WEE
G DU 4 0 4 K A R A, & A TE
320 nmiE K AL B RS WO, i H IR PR, 4
B, MOERRHAE MK, K5, BETH
BE-K ., CHE-KmshH RS, KEHE TP, &
BT B R, S THGEIEIE, FEAKAE T SUImA
IR, KMOME-K (7 0.1% FER) et i g
P, BARE, SEERE, BWEXTPREAA,

4 ZEig

ARSI HE ST P 7 BUkL HPLC F8 20 &l3 , I 1A
PN E BT R R | SR . Fask i . miHERR . K
BRFH . Sr&xEmR B, 3, S-ZUMMEREE TR, 4,
S-TUMMEBEZE TR . ST 9 Ml R R, XY
PR . ARG, W T E R L )
B, i R I I TR T TN AR LSSk, A
FETEZ Fh 43 8 BE B W AR N 43, PTE F LC-MS
G R — 2
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