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Ciz BB (250 mmX 4.6 mm, 5 um) 5 FiaIAH: 0.05%BEME - M, BEEEVENG: Kl 327 nm; AR : 0.8 mL/min;
FedE: 35 °C; FEE: 10pL. R SRR, 3,5- MRz IR KRR ER-7-0-B-D-HIE M1 T3 HR-7-0-B-D-Hi % bl
RIS 43 ITE 0.105~2.100 pg (r=0.999 9). 0.165~3.300 ug (»=0.999 8). 0.081~1.620 ug (»=0.999 7). 0.060~1.200
ug (r=0.999 6). 0.317~6.340 pg (r=0.999 5) SR & R AFILPE IR, FIPERIKCR 300 99.19%- 99.54% 99.34% .
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Determination of chlorogenic acid, 3,5-dicaffeoylquinic acid, luteolin-7-O-f-D-glucoside,
apigenin-7-O-B-D-glucoside, and linarin in Yejuhua Suppository by HPLC-DAD

GUO Xiao-ming, QU Jing-tian, CHAI Shi-wei
Department of Pharmacy, First Teaching Hospital of Tianjin University of TCM, Tianjin 300193, China

Abstract: Objective To develop an HPLC-DAD method for simultaneous determination of chlorogenic acid, 3,5-dicaffeoylquinic
acid, luteolin-7-O-B-D-glucoside, apigenin-7-O-B-D-glucoside, and linarin in Yejuhua Suppository. Methods HPLC-DAD was used.
Chromatographic separation was performed on a Thermo Hypersil GOLD Cg (250 mm X 4.6 mm, 5 um), and the mobile phase was
acetonitrile - 0.05% phosphoric acid with gradient elution. The detection wavelengths were set at 327 nm, flow rate was 0.8 mL/min,
the column temperature was maintained at 35 ‘C, and injection volume was 10 pL. Results Chlorogenic acid, 3,5-dicaffeoylquinic
acid, luteolin-7-O-B-D-glucoside, apigenin-7-O-f-D-glucoside, and linarin had good linearity in the ranges of 0.105 — 2.100 pg (=
0.9999),0.165—3.300 pg (»=10.999 8), 0.081 — 1.620 pg (»r=0.999 7), 0.060 — 1.200 pg (r=0.999 6),and 0.317 —6.340 pg (r =
0.999 5), respectively. The average recoveries were 99.19%, 99.54%, 99.34%, 98.83%, and 99.26%, with RSD of 0.87%, 1.04%,
1.06%, 1.29%, and 0.91%, respectively. Conclusions The method is convenient, accurate and reproducible which can be applied to
the quality control of organic acids and flavonoids in Yejuhua Suppository.

Key words: Yejuhua Suppository; chlorogenic acid; 3,5-dicaffeoylquinic acid; luteolin-7-O-B-D-glucoside; apigenin-7-O-p-D-
glucoside; linarin; HPLC-DAD

PRI W P A AE M AT RO ), 256 PUMTERINIIRL, WIK B TRIE R arg 28 LA
PARHIR T TR R, BNz, & MITER. ZEEEREN R BF34E N5
BRI, EHIRR AT, SRR, FAA T AR BHEY Y 2% Chrysanthemum indicum L. TR

It BHA: 2016-11-09
EHRN: IR (1970—), T, FE4IH, MFGETMD NG, Tel: (022)27432768 E-mail: 3214953882@qq.com
«BIEEE  Sebfh, T2,



B XL Y Drugs & Clinic

EnHE H3IMH 201753 A - 383

eIy, FEGHFACT B MISAE P LS S R R
SEAT LRI, AT WU R 2 i 2 1 /) T
TR ELE O, (R EZ ) 2015 4EARE
AR I E I M A LS AC TR o s fatn . AR
HEEENT T HPLC 3L 52 B 4G ke v SR IR IR A1 524
H, M ART ARG 2 2 218
P RAE I IR A, RIEARSE R 37 T HPLC-DAD
25 AL 5 Y A A T A SRR . 3,5- ik e 4 T
% KRR HZR-7-0-B-D-HA T K% -7-0-B-D-
WA RS, A — D B A R R
MRS
1 XE5RF

Agilent 1260 (= 20U LA (G1315A —HRAE
FEZIRINSS s UP250H RUHE 75 (3 75 s i gs (5
TR E AR A R AT]D; CPA225D H4-Ji4r 2
— R (Sartorius A#]); HHS-21-6 RUK#4n (I
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GEEE (LS 110751-200913) 3,5- - WiHERE
ZE TR ('S 110705-201217) AKFREE2-7-0-B-D-
AR (S 110742-200907). FE3E%-7-0-B-D-
AR (LS 110723-201303). 6+ (kS
110518-201011) 5 JE ity 3 ey 15 v ] £ 5t 24 A o ok
FbE; EPsAeReT ks 2.4 gk, WHHEARAE 25k
AR FFEHL, s AR (Abat g2l
EFATRAL); R (Fral, R HERHERMA R 2
"D AR (O HT4l, 60~90 C, RiFiifbiEiR
FI=T s I Caitkal, E25ERMEARFE R A
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2.1 BiEEH

Thermo Hypersil GOLD Cig (44 (250 mm X
4.6mm, 5um) ; Vsht: 0.05%R (A - 41
(B) , BAEEVERL, WL 1 Blg: 327 nm; 1k
MiE: 0.8 mL/min; AHi: 35 °C; MEffEE: 10 uL.
2.2 XMEREAERAT &

O BKS S FRER S ISR L 3,5- W mHEREZE 5 R A
ST IS S 10 mL &), FEEE IR
RREE, IS SRR 3,5- N4 TR

R1 BERRERF

Table 1 Gradient elution conditions

f/min Al% B/%
0 10 90
15 10 90
24 24 76
40 55 45
50 75 25

RIZACTFE 4334 1,05, 1.65. 3.17 mg/mL X i B
o Z3 RS B PRI BB 22 -7-0-B-D- % HE 1 /T
K H-T-O-B-D-H R BT S E =T 25 mL &l
N AR TR R ZIPE, 43 R AR R
#-7-O-B-D-H 2 B AT« 73K H-7-0-B-D-Hi 4 B AT
0.81+ 0.60 mg/mL X} He S BE; 43 RS 25 B B %5 Xt
WS BRI 1.0 mL, T [A— 10 mL &, R
RN RZIEE, R, WIS sk IR 3,5- ik
W2E TR . RJRAFLER-T-O-B-D-HZEHET T3 5T
O-B-D-HBH 1T« 246 1T 0.105.0.165.0.081. 0.060-
0.317 mg/mL (1725 S

2.3 A RIB R R BRI RIR R &

A, 5 R, B 100 mL Gef 1, K bepr & 50 C
PRI KA OISR i ik, BUH IEBcH:, E R
HhE, BURZ 1.0 g, FEEME, B 10 mL 205
o, AR 6 mL, R (50 'C, T 250 W,
Hi% 33 kHz) Ab3 30 min, B4, 5000 r/min 55.0
10 min, 25 FIEW, K 2598 F A itk 7 0K [k Ak
LR, FRAT IR, R 2k B A T R
S, nd e R RS e RS & S0 mL &,
HREIE &, S (50 °C, D)% 250 W, 4% 33 kHz)
ALPE 30 min, AR EE, PR ER, #Y, 18
b, HXEEE, BIARRS. EUE AAE AR I
EIEEORE i, 5 B A ) o &6 7 Vs IR A 2
FRBRPERE i o
24 ARGERAMIRE

A3 IR SR SRR . 3,5- IR ZE TR . KR
L H-T-O-B-D-H BT . T8 25 -7-0-B-D-T 2 HE
RIS IR G0 HE T, A o v v S B
A AOE R, BRI, ek, WK 1.
SR LR AR 3,5- WMMEREZE TR - KR B -7-0-B-
D-HZNE TR %-7-0-B-D- %N M 5
FCAZE A3V 11 3 25 B3R T 1.5, BB SR B ANMIG
T5000, [FIHERE SRR S W OR B PERE S TG
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LSRR 2-3,5-UNMEREZE TR 3.-RBRELER-7-O-B-D-R4G R 4- 3 HE-7-0-p-D-R A BT 5-52 46T

1-chlorogenic acid  2-3,5-dicaffeoylquinic acid  3-luteolin-7-O-B-D-glucoside  4-apigenin-7-O-B-D-glucoside 5-linarin

1 BEMER (A) . HHER (B) MAMHESR (C) B HPLC &iLE
Fig. 1 HPLC Chromatograms of mixed of reference substances (A), Yejuhua Suppository (B) and negative sample (C)

2.5 RIMEXRREE
Iy RGBSR R . 3,5- mMEREZE T R
AN JB B ZE-7-0-B-D-F 2 FEL . 738 E&-7-0-B-D-71 %

BEEF RN SRAC TR A0 AR 1. 24 4. 8. 16, 20
ul, BEFEHT. DU R AR bR, WETHIAR Ay AL AR,
e IRRUE M2, S RILMERIATRE, WK 2.

R2 SHMIBEMMARLMEAE. HXREMEMER

Table 1 Regression equations, correlation coefficients, and linear range of five active components

&) Ay r LG /ng
xR IR Y=975.30 X+517.15 0.999 9 0.105~2.100
3,5-WnHEREZE R Y=915.31 X+431.23 0.999 8 0.165~3.300
NBRE 2 7-O-B-D-H % Wi Y=324.92 X+315.31 0.999 7 0.081~1.620
3% 7-0-B-D-i % BT Y=401.01 X+503.21 0.999 6 0.060~1.200
E2iat Y=189.21 X+517.12 0.999 5 0.317~6.340

2.6 FEEEIRE

IR A BT, RS 6 IR, RS
T TRIAN, VAR 3,5- iEmEZE TR
KB FLZ-T-O-B-D-HI%RET « 12K 3 -7-0-B-D-Hi %
B A S AP TR RSD fH 20 50 1.23%.
1.01%. 1.45%. 1.07%. 0.79%.
27 EEMHIRAR

A5 011105 BF 55 (e FIRE S 6 17, il Ak
A HEREII S, THERE b & i R R A
SE R R AR PSR IER . 3,5- ERE A TR, A
JREF-T7-O-B-D-HEWETF . 13 2 -7-O-B-D-Hi % b
A S AC T s 2 B0 RSD {H 43510 1.45%.
1.41%. 1.21%. 0.95%7F1 1.06%.
2.8 FEEMRE

A5 011105 BF 4G 1642 F0RE i, )28 il i g
W, 2T EET 00 20 4. 8. 164 24, 48 h HEFE
YT, CSRUETRVE, THE R E, 4RSI RIR
3,5- MRS TR . KR B ER-T-O-B-D-H T
T3 2 -7-O-B-D- ] % §% 1+ 1 52 46 1 5 2 4 201

RSD {3514 1.11%+0.81%- 1.06%- 1.29%- 1.28%.
45 R WRFE SR R CE 48 h AR M R4
29 fnFEEIEERIRIE

At 011105 By sg fe et i (S ek iR, 3,5-
R TR . KRB RER-T-O-B-D-H A HE T )T
N HE-T-O-B-D- %R S 6T 2.61. 4.22. 2.05,
1.98. 721 mg/¥i) 6 iy, &Ry 0.5g, FEME, H
20 mL HIEEEOE T, ISR 3,5- —miHEE 4
TR AFREE-T-O-B-D-H% W1 . TR HR-7-0-B-
D-HIZEHET FI S AL 116 B AL 0.540. 0.860. 0.440.
1.480. 0.540 mg, Hil# bl iml, BEREIE, oF
AR SRIATR . 3,5- U HERE AR TR . R B R -
7-O-B-D-H % BETT 12K R -T-O-B-D-Hi % K 11 M 5¢
A3 IR I 2 00 99.19% « 99.54%
99.34%. 98.83%-. 99.26%, RSD 154} %4 0.87%-
1.04%. 1.06%-. 1.29%. 0.91%.
210 H&GENE

IR LT 2 A AR FE S 25 5 R, Tl & A T
HEREN S,  CARRUE ik vh SRR e A AL R 2
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x3 HitedhsHEERSHUESER (n=3)

Table 3 Determination of five active components in Yejuhua Suppository (n = 3)

53 #(mgg )

s AR 3,5- UMM TR KRB ER-7-0-B-D-H A IFRHE-T-O-B-D-HHE R A
011105 2.61 4.22 2.05 1.98 721
011106 2.63 4.20 2.14 1.92 7.23
021109 2.51 4.17 2.26 1.95 7.11
021409 2.55 430 2.11 1.85 7.13
031103 2.49 4.18 2.13 2.05 7.45
020315 2.60 4.20 2.01 2.11 731
020211 2.58 4.25 221 1.90 7.09
3 iTie D-HIZREE . TR -7-0-B-D-8 5 H 7 DL S A
3.1 REiHERYIERE I ATITE, SITEERAE R 25 Wi H S

ELAS T HIEE - UKBSIR . £ - VKEEFR . WY -
MR VRANAA R, RILAFI o I OR BE INFR] L 43
BRI K ERAL, WUl O - BRI A LB AR,
AN O - 0.1%ER . LB - 0.05% 1 1 25 A 7] 1%
WRER S, 25 R RIRH O - 0.05%1 12 R 4t
1 P G & ) AN 170 Y P R e (= AT e D
BR,

3.2 HiXREFIE A NIEE

W RS AE T 2 o B R 2, K B ke
FE O B F A TP, I TR, i
Se A MBS AT B s W A R R O .
AT S, KIK A ke E 2 X, RRR 6 mL,
AT 0 2 B AR A3 R RS 4

A H AT T HPLC-DAD V2 [w] I & B 3 1¢
PSR I | 3,5- - IHEmEZE TR KRB -7-0-B-
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