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Variation analysis on triterpene compounds in hawthorn from different regions
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Abstract: Objective To establish an HPLC method for the content determination of ursolic acid and oleanolic acid in hawthorn
(Crataegi Fructus) from different regions, whose differences were compared. Methods Waters Symmetry C;g column (4.6 mmx 250
mm, 5 um) was used with the mobile phase of acetonitrile-methanol-0.5% ammonium acetate (69 : 12 : 19) at a flow rate of 1
mL/min. The detection wavelength was set at 210 nm and the column temperature was 30 C. To determine the content of hawthorn
from 10 different regions, variance analysis and cluster analysis were carried out for the results. Results The linear ranges of ursolic
acid and oleanolic acid were 0.078—0.780 mg/mL (» = 0.999 8, n = 6) and 0.016 9—0.169 mg/mL (» = 0.999 6, n = 6), respectively.
The average recoveries of the two components were 102.6% and 100.2%, in accordance with the determination requirement in Chinese
Pharmacopoeia 2010 . Conclusion This method is simple, quick, accurate, and has better reproducibility for the determination of
triterpene compounds in hawthorn. And hawthorn from Chengde and Jiangsu provinces is better. It could be used as the origin of
hawthorn in the prescription of Xin mai Capsule.

Key words: hawthorn (Crataegi Fructus); ursolic acid; oleanolic acid; quantitative determination; HPLC method

I Crataegi Fructus 2584 4 & B 111 HL I Crataegus pinnatifida Bge. )T 512,
41 Crataegus pinnatifida Bge. var. major N. E. Br. 8% HAWEMEE . 170H0%. enttpels szt

IS BEA: 2014-02-25
EEWME: LHAAFHRUREAIHE (BA2012020)
TEF B THAE (1988—), %, WULAFFUAE, W90 h 24 25%% . Tel: 15150991528 E-mail: dingyinhua0113@163.com
«EEEE R M, 5, ARSI, W, S5 P AR AR S R .
Tel: (0518)81152337/13905136437 E-mail: wzhzh-nj@163.net



¥4

Chinese Traditional and Herbal Drugs %% 453 35 143 20144£7 A

° 2085 -

P 32 A 2 PO RE SRR . SRR . M
R, BT k. MBIRSE Sy, e
B FFHURIR N =R G, L S
w7 AR EE R R T, BB SRR
T YT AN ) Mk SR A A e 55800 10 1138759 77 THI (1)
YR, R T K. WMOnT IR e R R A5
BRI AE Ay LI T VP FE b o

Jok ik J2 38 2 T 5 3 5 245 0 e A BIR A ) I A
WER 2] 6 ey, Kby 1 B M A A
BT m IR A IR 5 J7, flidd . A
2 S BRAPZGAL . LB AR A IR I 3 Ak 7 11
Fe, M RIE = ot T = 5 i R &
Lo A SIS R R SR A v g T LA e
MR SRR € 1) 532, Xk B 10 A [ ™
Hiy LLAS b A8 SRR AN S IR IR AT I i, IR i
TEETIER T, [ T RRK R 2 Ak J7 vl 24
A B A 1, ] B A, DAy LA o 1 4 TP A
PEAK TR -
1 NESHR

Agilent 1200 2 = OB (a4 CERAMa 35,
HEBERERS, DUITACEBRRESE, FHRAH, 2624
e aw]), AE240 BUHLF 23 RF, BP211D BUHLF
SINTRY: HERE-FCR 2008y (Rl FRIRAH],
B ENL AE TR ITTHUR B ARG BR A 7D

HE R O CHE 5 110749-200518 .
110742-200519, 1 [ £ 5 24 i A e 5B ), 553
RN (LS 110709-201206, H £ 5 24
REEWEAE), N (Eilka, B anT e a e
A, HEE (fEakal, EERHARARD, LR
CEilhal, B SRIERE A RARD, R A
(30~60 C). 2K (rirdl, MRFRAa RA
wD, K.

iR 10 1, Bl A= OB T 9 ikt
RS WAL T 3 4, 3L 36 ik, £kt K
S BE IR B S 2 Wi AE Crataegus pinnatifida
Bge. M RS o & 2 S AR LR 1.
2 H&E
2.1 BIEEHG

K H] Waters Symmetry Cig (250 mm X 4.6 mm,
5 um) ik WA L - FRE-0.5% £ R #E
(69 :12:19); #HAUMEHN 1 mL/min; A4 30
Cs KA 210 nm, BEFEE 20 pLo RS LA
WA, 43 UG B AR SRR T, il

SR,
2.2 BREYHE

220 WM DOTEURR. RRRIR
XA R, RS R, R I A TR R IR

25 ug/mL. BERR 115 pg/mL A7 A %0 JE S
IS
222 MATERINEIE Ul R G 80 B
i) 29 1g, FERGE, BHIEHEET, IR
ME25mL, FREME, NFERR 4 h, 504, FRRER
i, HWREANERR IR, RS, JE. RyE
SEPE 10 mL, BN 1%%/K 3 mL, W), FAuhlk (30~
60 C) PREEHEH 3 Ik, FHR 15mL, FF2AiilE, HL
FRBERAET, TRIE IR, HA5% 10 mL &,
IR ZIRE, #5), B, RS,
2.3 ARGERAMRE

76 “2.17 DUt 2, Wl A o e SR AN
FEHURRR M 5 & 7 80, LARE SRR TH R B AR BOR
F10000, BT 1.5, CikBIRLHE, HiE
K745 2K
24 HZMXRER

R B FR 8 BRI R 39.00 mg FHEIUR IR XTI
Wb 8.45 mg, E 50 mL ®)EF, INHEERR R ZE,
PEA, KEWEEE 1. 34 5. 7. 9. 10 mL, 4 ET
10mL &, HFBMBERZIE, %5, 5355
XTI S OO 20 pl JE N (i fser, f2 -
TSR e AR, DLETIR AP RS (V). i
HEIRE AR (X0 HHTERPERDS. g5 05K, #E
LEETE 0.078~0.780 mg/mL HAT RAFIIEIESL R,
VAT FE A Y=7.934 8 X—5.520 5, r=0.999 8; FFE 1
FR7E 0.016 9~0.169 0 mg/mL B A R IUFIkt k&,
[BIA 7 FE N Y=9.040 7 X+1.539 6, r=0.999 6.
25 FBEEERE

Fie “2.2.17 TR J7 k40 B, ORI
20 uL, “2.17 BUOEAAEIGE, ELLUEFE 6 X,
TH A RE B IR R SF U R I e B, RSD 43 i oA
0.56%- 1.83%, & HRRIUIRGE R R LI
2.6 FTREMIRE

N 2 W o BT RORT “2.2.27 TVl
BRI, 5T 0. 20 4. 8. 10, 12h %%
HERE 20 pL, W@ R, oh 80 B b e SRR
RIS EUR B (W HIAN, RSD 2350 0.86%. 1.21%,
PRI e AR AN S IR R 1) W T A, RSD 4351l 4
1.67%- 1.85%, &t FL3& WX I R AE R S i A 12



- 2086 - XX

Chinese Traditional and Herbal Drugs

Fa45% F14¥ 2047 A

h WIEAEEE o
27 EEMIRE

fi “2.2.27 TR AR SR % s, P
AT HI & AR 6 1, F Bl A IE .
THEAT A8 LR (1)~ 38 & 73 %Ok 2.393 0 mg/g,
RSD 4 1.45%; SRR I~V 3 243 0 0.449 3
mg/g, RSD K 1.98%, &5RFIAT LN ER M
R Uf .
2.8 AnFEEGERIKE

WO A 6 13, B2 0.5 g0 KEEE, B
HIEHEIEIR T, 0l A BERR 0.255 mg/mL. 5%
BERIE 1.176 mg/mL [PIRA R A 1 mL, F30

A 24 mL g, % “2227 WEfl4. & “2.17
TSR I SRR R R . IR BRI I =]
Wk, THEAFRERIR . SRR 03 Ak (Rl %
I3 5174 102.6%- 100.2%, RSD 735114 1.31%- 1.97%,
SRR TV IR R AT
3 HBR5%H
3.1 HmBINE

Fi& “2.2.27 TR PR S I HI A v, il
CUEEZII 10 ANt (3L 36 i) LA 2544 1 A
W, A% BRI T e, ek EIgE, T
ARG SFHURIRM R H, S8R IER 1, ik
KL 1o

R1 10 s R RERFN ST RER M E LS R

Table 1 Determination of ursolic acid and oleanolic acid contents in hawthorn from 10 regions
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Table 2 Results of ANOVA based on homogeneity of variance
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