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# E B EIREMNZDILRTHRET(R,S)-FEA GRR RKEZFFFRRRAS T &, ik RAGHRME
%, €4%4E A Hedera Cys, R HN A8 4 THE-0.1% F 82 (Hh JE 2 BL) , ik A 1.0 ml/min, #&0 J% ¥ 4 254 330,370 nm , 4218 %
40 C,#HZ AL plo 2R (R,S)-FARA ERIR AR A 740 R B A W9 T 2 R 2 T8 B 4% % 6.6~105 pg/ml(r=
0.999 9) .9~140 pg/ml(»=0.999 9) .9~144 pug/ml(»=0.999 8) .9~138 ug/ml(r=0.999 6) ; & & FE % ) 4 330,450,450 450 ng, #&
MR F F 66,90,90 .90 ng; 44 % A E LMK I 69 RSD<<3% ; mAF R & 53] % 95.019% ~98.77% (RSD=1.48% ,n=
6).95.14% ~ 98.91% (RSD=1.52% ,n=6) ,95.11% ~ 97.54% (RSD=0.93% ,n=6) .95.58% ~ 99.63% (RSD=1.73% ,n=06) .
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Simultaneous Determination of 4 Components in Xiaoer Ganmao Granule by HPLC

CHEN Guobao', ZHENG Yanping®, YAN Guojun’, SONG Guiping', LIU Jia', CAI Ting'(1.Jiangyin TCM Hospi-
tal, Jiangsu Jiangyin 214400, China;2.Nanjing Haichang Chinese Medicine Group Co. , Ltd. ,Nanjing 210061,
China; 3.School of Pharmacy , Nanjing University of Chinese Medicine, Nanjing 210029, China; 4.School of
Pharmacy ,China Pharmaceutical University, Nanjing 210009, China)

ABSTRACT OBJECTIVE: To establish a method for the simultaneous determination of (R,S)-goitrin, chlorogenic acid, luteolo-
side and isochlorogenic acid A in Xiaoer ganmao granule. METHODS: HPLC was performed on the column of Hedera Cis with mo-
bile phase of acetonitrile-0.1% formic acid aqueous at a flow rate of 1.0 ml/min, the detection wavelength was 254 nm, 330 nm
and 370 nm, column temperature was 40 °C, and the injection volume was 5 pl, RESULTS: The linear range was 6.6-105 pg/ml
for (R, S)-goitrin (+=0.999 9), 9-140 pg/ml for chlorogenic acid (»=0.999 9),9-144 pg/ml for luteoloside (»=0.999 8) and
9-138 pg/ml for isochlorogenic acid A (r=0.999 6); the limits of quantitation were 330 ng, 450 ng, 450 ng and 450 ng, limits of
detection were 66 ng, 90 ng, 90 ng and 90 ng, respectively; RSDs of precision, stability and reproducibility tests were lower than
3% ; recoveries were 95.01% -98.77% (RSD=1.48% ,n=6) , 95.14% -98.91% (RSD=1.52% ,n=6), 95.11% -97.54% (RSD=
0.93% ,n="6) and 95.58%-99.63% (RSD=1.73% ,n=6). CONCLUSIONS: The method is simple and accurate, and suitable for
the simultaneous determination of (R,S)-goitrin, chlorogenic acid, luteoloside and isochlorogenic acid A in Xiaoer ganmao granule.

KEYWORDS Xiaoer ganmao granules; (R,S)-goitrin; Chlorogenic acid; Luteoloside; Isochlorogenic acid A; HPLC
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2 HEEHER
2.1 ‘s
{35 H . Hedera C5(250 mmx4.6 mm, 5 um) ; i shAl : 0§
(A)-0.1% W H2(B), BV (PR P IL3 1) s Ji i : 1.0
ml/min; B K : 254 330,370 nm; A : 40 °C; R 5 pl.
*1 HEXBRRERF

Tab 1 Conditions of gradient elution

fifE] , min A% B,%
0~20 5 95
20~80 12 88
80 2% 74

22 BRHIFE
2.2.1 RAMHEBIER AR ERIUR,S) -5 a5
MR KRR RS2 J5U R A X R i 21.00.7.19.7.46 ., 14.29 mg,
AR E T 10 ml IR, B A, 7R 4T, BIS (R, S) 454K
F LRJFR R AT RIS SRR R A A BRI 43 51k 2,100,
0.692.,0.720, 1.400 mg/ml [ B — 5% BE SR . 43 B Lk
— Xt B AT A 0.5.1.1.0.5 ml, B FMl—5 ml&H T, i
B E 2, RIS,
2.2.2 HHTE O RSFREBUES 5 g, BT 50 mIELIE =M
oI 10 mi, FRE R, R AR BE 30 min, A, FRRFRAE
Jra, AN R A $R 4] BT LS ml L O R, L
2420 0.5 cm 12 000 r/min B5.0> 10 min, B, 242 0.45 um
AL Mg I, ISR IE TR, BT,
2.2.3  [HMEXTRE W AR R A T AN T Ee B A
AN B A6 R AR B9 BH PR i, A “2.2.27 300 O 1 il 4% FH
P BRI
2.3 REERAMMETEMHLN

R 2 B IC“2.27 0 TR T A A3 v TR B
X BRI AS T8 B, 4% 2.1 I s A R RE I Tl SR a3
TEULIE 1o & L ATAL FEIZ GRS A 0E T, 5 i S RE IR B2k
NS OB > 15 FNE ML (R, S) -5k B R R AR AL
A A S R R R A W5 >5 0005 £7 B[R] 43551 2R 13,90,
21.15.47.31.53.59 min . £, HAb a3 %H & T4 .
24 HBMUXEEE

Be2.2. 1700 IR AT RS I TGS i R A R4 .2.1.0.5,
0.25.0.125 ml, 435I E F 8 ml i rh , I F e 25, 19 R Al 2kt
ST A R RGN AR PR TR £, #6213 T (i 451k
PEREINSE  C R AL . DUBREHRE (x, ng/ml) R A A DT
TR AYARFRVEA LR E I [0 5 FE S LRV PR W 2.
2.5 TEERSKEMREE

B“2.2.17 30 R IR A 0 BE VA TGS 5, SRR AT R, T
“2AVIR S A SE U RRINAE 6 YK I I TR A . Y
HoR 10 1, £5 52 #BR (LOQ) 5 {7 Mk bk 3+ LIS, A5 4G B
(LOD), 2551 3% 3,
2.6 BEERARE

2.2, 17T R 1A X HR SV TR0 i, 752,171 i 2%
PRI SRIEREIE 6 YR, 15 H PURE i SRalb eI 2 3 d, 3
FHBRERRE, 4550, (R, S) HkE BrI5iR A R R L a8
JRUER A VTR R H PR 2 B 19 RSD 435124 0.96% . 0.92% |
0.60% .0.43% (n=6), H [AI45 %5 )% ) RSD 43 %l °~ 0.85% .
0.86% .0.45% .0.34% (n="6) , LWL FHKE BB BE [LAT-,
2.7 REMRAE

He2.2.27 30 A6 A TR L e FE IR R E 0.2,
4.8, 12 h B “2. 17 50U R (635 2 R iE BRI 2, 0 SR A . &5
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ARG XS B (254 nm) 3 BUR A X B (330 nm) ; CIRA X BT (370
nm) ; DR 5 (254 nm) ; EAH (330 nm) s FAREUA (370 nm) 5 G.FH
Pt HR (254 nm) ; HL B4 % B8 (330 nm) ; LB XT AR (370 nm) 5 1.(R,
)5 + 2 LR 3 AT ; 4 S 4R A

Fig1 HPLC chromatograms
A.mixed reference substance (254 nm) ; B.mixed reference substance
(330 nm) ; C.mixed reference substance (370 nm) ; D.test sample (254
nm) ; E.test sample (330 nm) ; F.test sample (370 nm) ; G. negative con-
trol (254 nm) ; H.negative control (330 nm) ; I. negative control (370
nm) ; 1.R, S-goitrin; 2.chlorogenic acid; 3.luteoloside; 4.isochlorogenic
acid A
®2 HERAFESZLMEE

Tab 2 Regression equations and linear ranges

Frills WA r KRR, pg/ml
(R.S)-fli =20 433x+348 40 09999 6.6~103
S5 y=1599Tr+195 82 0999 9~140
ARBREL y=11584r+385 2 09998 9~144
SHRERA y=15 7641264 28 0999 6 9~138

B, (R, S) ARG SRR AR T RN 5 4 IR R A 16 18 R
RSD 43531k 2.11% 1.77% 0.85% .1.52% (n=5) , 2Bt 5
WIRIEEIR T 12 h NFEATEE
2.8 EEMHAE

B — AR S (SR SRE T, #4642, 2.2 T F il 54k
TRV, T 2. 17300 R s A5 R RE I | e S TR
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B ARIENR 4 R AT, AT L E AN R
*®3 EEMRSENRNEL R (ng)
Tab 3 Determination results of quantitation limit and detec-

tion limit(ng)

PRI L0Q LOD
(R,S)-: ks 330 66
SRR 450 90
ABREF 450 9
FEEmA 450 90

x4 BEESMRBER(n=06)
Tab 4 Results of reproducibility tests(n=06)

TRl T, polg RSD, %
(R,8)-{kE 3720 215
SRR 41,67 219
N 5992 098
SHRIRRRA 4531 14

2.9  hndEE R
BRI (45 - S1)5 g, BT 50 ml B ZE =, Fk
BIMA—E /L (R, S)-MARLRIFIR AR R 5 48 SRR A X I8
w4 2.2. 27 IR kA B A TR, TR 2.1 I T (g Ak
PEUEREIE , i SR TR AR BRMAE IEICR , 45 R E L3R 5,
Fz5 MEEKRIXIELER (n=6)
Tab5 Result of recovery tests(n=06)

&l e BRE O MAE,  WEE,  MERK FEMER RSD,
% g o, g g g 2% WES %

(R.S-%5F 50309 1870 2025 3794 95.01 984 148
50310 1870 2025 3 964
5098 1870 2025 384.1 9733
5008 1870 2005 3805 9556
50315 1870 2025 853 9793
503121870 2025 R0 BT
SRR 5009 2062 183.0 3803 9514 959 15
50310 2062 1830 3872 9891
5098 2062 1830 3805 9525
50008 2062 183.0 3809 9546
50315 2062 183.0 B3 9568
50312 2062 183.0 3806 9530
REEL 50309 3015 280.0 567.8 95.11 9590 093
50310 3015 2800 5746 9754
5098 3014 2800 570 9625
5008 3015 2800 5693 9564
50315 3015 2800 5689 9550
50312 3015 2800 5685 9536
SHRERA 5009 2280 250 85 9558 912 1B
50310 2280 250 404 B9
5098 2080 2150 w2 w9
5008 2280 2150 840 9581
50315 280 2150 0853 964
50312 2080 2150 854 9647

2.10 HHEENE

I3 AR b A, 2.2.27 I T il A A A
VR, 2.1 I S A R | T SRV TR AR TR A B
e AR 6
3 it

RIS TSR T (R, S) 451K 5 445 F S 4 5t
BR A AR R R O P ARG N A O, TR] s SR Y 190~
800 nm £ KA THIHHE . 4530, 7E 200~265 nm I 1K i ]
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Fx6 HRMEAENELER (n=3,png/e)
Tab 6 Results of content determination of samples (n=3,

ng/g)
iRE g (R,S)-H Mk SIER AHEEH FREMA
Sl 36.85 42.09 59.13 4640
S2 3842 4358 61.74 4123
S3 37153 41.60 60.59 45.53

W (R,S)-AREEA LIMRI , AR FEHF | 25 R A 5 4 IR i
A GF B AN 5 £F 330 nm I K Ab S SRR AN S 4R R R A A ARG
9325 HE (R, S) - MR HIE A WG 5 76 370 nm K AR A
PR B B RO, W (R, S) 151K R SRR IR S 4t 5 R A
WIS ENARAR . AR B A A 25 iU, 25 525 08, AR v

(R, S)-5KFE BRI S 5 JEL R A AR BT (RAGI 38 4 4

SIVEFT 254 .330.,330.,370 nm.,

LR ERTIR A D AR AR A SR 8 T e /L
JEE PR (R, S)-15KE (BER R AR TR R AR R A 1)
B
5% 3HEk
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