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Exploring study on inhibition on O, and correlative chemical characteristic

fingerprint of Crataegi F olium
LIU Ronghua', CHEN Larying', YU Be-yang’, HUANG Huslian', SHAO Feng', REN Gang'
(1 Key Laboratory of Modern Preparation of TCM, Ministry of Education, Jiangxi University of Traditional Chinese
Medicine, Nanchang 330004, China; 2 Department of Chinese Complex Recipe Research,
China Pharmaceutical University, Nanjing 210038, China)

Abstract: Objective To study the relationship between HPLC fingerprint and its inhibition on 02~ in
Crataegi Folium. Methods The effect of Crataegt Folium on scavenging superoxide anion was taken as
the target. HPLC Fingerprint peaks of five species of Crataegi Folium were isolated and used for the ef
fective experiment. The mathematic models of the relation between the area and the effect of fingerprint
peaks were established. According to the mathematic models, the H PLC fingerprint was changed into bie-
active fingerprint (include effect fingerprint and potency fingerprint) with the help of mathematics, cheme-
metrics, bioinformatics, and computer simulation, etc Results The new evaluative pattern for the quality
of Chinese materiamedica (CMM ) was established. T he correlation coefficient between expected value and
practical value was O 846 (P< Q 05). Theexpected values of five samples were all more than 70% of those
in the practical value Conclusion This evaluative pattern is an allaround evaluative system, which ir
cludes not only chemical identification but also effective evaluation for CMM. T his study has made up for
the deficiencies of the current evaluative pattern for the quality of CMM and has also provided a new idea

for modern study on CM M.

Key words: Crataegi Foliumi; chromatogram-effect relationship; quality evaluative pattern; bioactive

fingerprint;

* £ 2009 09-23
: (30472161) ; (0640163)

’

(1964—), .

Tel: (0791) 7119010 Fax: (0791) 7118658 E-mail: rhliu@ 163 com



* 1174 - v ¥ 75 (hinese Traditional and Herbal Drugs 41 7 2010 7
, - (95: 5 B 0 5% ,
, “ 0~ 12min A 12%~ 17% 12~ 30
” , , min A 17% ~ 18% 30~ 45 min A 18% ~
, 40% 45~ 55 min A 40% ~ 70% 55~ 60 min A
, HPLC 70% ~ 100%
, 222 : 5 5¢,60 C
) 8 h( ) 60 , 05¢g
, 10 mL. , 50% 10 mL. ,
, 45 min, 50% ) )
0. 45 Pm
1 23 : e
11 : Crataegus monogyna 20 g ,  50%
Jacg , C. pinnatif ida Bge var. major , ,  Diaion HE20
N. E Br C. pinnatifida Bge , R , 60%
C cuneata Sieb. & Zucc s C. scabri— , ,
folia (Franch. ) Rehd , 5 2003 5 100 mg, 60%
, , I mL HPLC
, 50 ML,
L2 : Diaion HP-20 ( \ >5
), 3 ( , Lumt s )
nol, Sigma ), (Merck ), , HPLC (
, 95 % ), HPLC
1.3 :BPCI-+G-C BPCL
Appl 7.2 ( ,
); Agilent 1100 ( 2 4 : ) ,
HP , G1312A , G1313A HPLC ,
, G1316A , G1314A (a)
) 25
2 027 ,
21 (/2 V4
-4 1/8 1/16 1/32 1/64.....)
(PMN), HPLC HPLC
) ) II ,
(NADPH) , O 26 027
(02 7)>° , 261 Microsoft Visw
s 0. al Basic 6 0
, HPLC
22 HPLC , )
[7~9]
221 : U9 Lichrospher 262
ODS Cis (250 mm X4 6 mm, 5 Hm) ( , ,
); 25 C; 1 mL/min, R
10 UL, 360 nm; , A ,



¥ %25 (hinese Traditional and Herbal Drugs 41 7 2010 7 - 1175 -
(He), 1 Hg ) 34
, ; 2, 3(b)
, HPLC )
HPLC ,
3 ,
31 35
- - (pH 10 2) 0,7 , ( 1
,RSD 6 99%'"" , (Rutin) \
32 :y= 1 108 57+ 4 357 44 x - O 067 696
) x’+ 3 15176x 10 * 2’/ x Ug y 027
) ) ) (%) |
4 (potency), 2;
4 , , 3(c)
25 ; 1 ( )2
39 , ) )
1

0 10 20 30 40 50 60

1 4 / >5
Fig 1 Overlay of HPLC fingerprint of Crataegi Folium
from four species and marked peaks (& N )5)

33
39 , 34
34
(D ( myricetin) (2,
a, a tR
a ,
I mL, HPLC ,
100
0,
7 , , 1 ,
R* 20. 994 1 :

Table1 Mathematic modes of reationship between area
and effect of fingerprint peaks of Crataegi Folium

02802 y=0579 1+ 0 036 3x— 4% 10~ 5x2+ 1. 9x 10-8x3 0 999
03241 y=0969 5+ 0 020 G- 2x 10~ 52+ 7. & * 10-%x3 0 997
03338 y= 2207 3+ Q 014 Ov— 2x 10 5x2 0 99
10 03516 y=17503+ 00040+ 5 9% 107 %x2- 2x 107 x> 0 9%
11 03691 y= 15413+ 0 008 7v— 6x 10~ 52+ 7x 10-8x3 1 000
12 03978 y= 12412+ 0007 2%+ L 2x 10" 0x2— 7x 10~ 1043 0 995
13 04287 y= 13134+ 0 014 3+ 1 3x 107 22— 7x 107 x> 1 000
14 04465 y= 12325+ 0 003 3v+ 8 0x 10~ 7x2— 10~ 10x3 1. 000

a R2

1 01843 y=1993 4+ 0 003 Gx— 9x 10~ 8x2 0 9%
2 02095 y=0999 7+ Q 010 3x— 4x 10~ 6x2+ 7. 9x 10~ 10x3 1. 000
3 0220 y=0899 7+ Q0 006 7Tx+ 6 4x 107 Tx2— 4x 10~ 1243 1. 000
4 0249 y=08223+ 0 008 20— 3x 107022+ x 10~ %43 0999
5 02606 y= 14214+ Q 0052+ 2 2% 10~ 0x2- 6x 10~ 1043 1. 000
6 02726 y=378 1+ 0 006 0x— 1x 10~ 7x2 Q0 998
7

8

9

15 04618 y=5161 9+ 0 002 3v— 2x 10~ 82 Q 997
16 04826 y=11453+ 0 009 6e+ 7. 6x 107 'x? - 2x 107 102> 0 99
17 05017 y=25902+ Q 007 lv— 2% 10~ 7x2 0 9%
18 05431 y=3271 1+ 0 001 3v— 6x 10~ %2 0 99
19 05671 y=20658+ 0 008 7v— 6x 107 "x2 1000
20 06004 y=378 8+ 0 001 3x— 6x 10~ %> Q 997
21 06212 y= 15075+ 0003 3x— 10" 7«2 0 998
2 06362 y=26812+ 0 001 3x— 5x 10" %2 0 99
23 06697 y= 16338+ 0003 4— 1072 Q 997
24 06955 y= 11549+ 0002 % 3% 10-8x2+ 9 3x 10~ 1443 1 000
25 07554 y= 45938+ 0005 0x— 7x 107 82 0 9%

26 0797 y=13463+ Q0 011 7x— 2x 10~ 6x2+ L 8x 10~ 1043 0 998
27 08277 y= 16221+ 0 004 lx+ 2 7x 10~ 6x2— 6x 10- 1043 1. 000
28 08425 y=16134+ 0007 26— 4x 10" a2+ 1. 3x 107123 1. 000

30 08829 y=0991 7+ 0 012 3v— 4x 10~ 72— 10~ 1043 1. 000
32 09205 y=22283+ 0000 7x+ 5 6x 10- 6x2— 8x 10~ 1043 Q997
34 09478 y=47926+ 0 001 &— 107542 Q995

35 09580 y=30769+ 0 020 Ox— 2x 10~ 652+ 5 4x 10~ 1143 0 999
37 10000

38 10506 y= 08327+ 0 000 6x— 3x 10”2 1. 000
40 L1132 y=33121+ 0 015 8- 6x 10~ 7x2 0 9%
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Fig 2 HPLC Chromatograms in five species of Grataegi Folium and intenal standard
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Table 2 Effect and potency of fingerprint peaks from five species of Crataegi Folium
( )/ %
a
S1 S2 S3 S4 S5 S1 S2 S3 S4 S5
0 1843 23775 24052 119459 2 5028 02925 02990 2591 Q03216
0 2095 8 6525 1 780 1
02220 Q271 3 1 9307
0 2449 1 7651 49958 0 1510 0 904 8
0 2606 17237 52299 01415 09601
02726 8 3182 10 7514 87 5104 54524 11 819 1 699 1 2 2938 40 564 8 10127 25666
0 2802 7042 0 57385 13916 1 0806
03241 8 3307 1 702 1
0 3338 32610 33105 44159 36891 4 1775 0 497 8 035093 07681 05978 07122
0 3516 2273 1 22892 10 6939 25194 0 268 4 02721 22797 03254
03691 1 8883 1 869 6 0179 4 Q1751
0 3978 20798 85317 0237 17508
0 4287 2 884 6 2 7473 16 096 4 5 0852 Q0 4102 03783 36422 09259
0 4465 3859 4 1 6822 0 6376 01319
0 4618 92759 69195 62105 58874 39%R93 1 9318 L322 11928 1L 1160 1 140 2
0 4826 55398 2 3488 1 033 4 0 2859
a 5017 73853 46612 319084 114740 08259 06491
ol 543 1 A 449 4 718062 317824 313715 3678 1 11249 8 15753 06196 05236 05952
a 567 1 n912 7 311657 4 908 1 11601 0 o475 6 01884 0
6004 140674 1114317 119264 7192 8 31634 7 2 462 2 25852 1427 7
a 6212 3165 4 04755
o 6362 21 848 8 314836 62065 515364 3295 o549 7 111919 11032 6
a 669 7 31053 1 2 707 6 20009 2A6277 0 449 4 a 369 1 2054 WA3505
o 6955 2 508 7 20977 241323 03229 ax278 02358
o 7554 90455 515158 510270 1114528 118757 10178 9121 2467 4
o 7907 974 8 319243 11910 4 26086 61525 13755 06528 25812 0l 346 1 1179 0
o 8277 19699 2802 01983 (1409 2
8425 85339 117513
8829 2308 8 310887 515901 48032 0276 6 04577 110454 8593
9205 2340 3 24343 2839 a 305 7
0ol 947 8 61648 193395 111820 44906
0 9580 515202 11028 8
11 000 0
11 050 6 11159 6 aort 7
11132 42900 719211 o 738 5 1603 1
1818908 144972 699200 149243 191051 1
St ,S52- , 83 ,S4 , S5

Stleaves of 0 pinnatif ida val major, S2leaves of € pinnatifida , S3 leaves of (I cuneata, S4 leaves of (I monogyna,
S&leaves of O scabrif olia
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Fig 3 Bioactive fingerprint in five species of Grataegi Folium
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P< 0105, 3 4 2 : 2 2
316l 2 ,
( 8 8
) A 012726, 012802, 014618, 01543 1,
.5 0% ( 3 0l 567 1,01 600 4, 0L 755 4, 0L 790 7;
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Table 3 Total potency, effect, percentage of bioactive
fingerprint and their practical results ( /HPLC ) ?
( 34
/% 1% 1 )/ % , 8 ( )
181 29 601 37 700 87 83l 18 , A 012726, 01333 8, 01428 7, 01461 8,
1450 5134 OH75 73161 0l 567 1,01755 4, 017907, 11113 2
691 92 941 09 931 69 1001 40
141 92 520 42 61142 83l 35 ,
19 05 611 99 86126 711 86
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