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Spectrum-effect relationship of active fraction from Angelicae Sinensis Radix
with effect of reinforcing Qi
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Abstract: Objective To analyze the correlation between HPLC chromatogram and the effect of different extracted fractions from
Angelicae Sinensis Radix (ASR) on reinforcing Qi. Methods Qi deficiency model of mice was set up by controlling diet and
fatigue. The influences of the different extracted fractions from ASR on phagocytotic ability of mononuclear macrophage and
immune organs of mice with the symptoms of Qi deficiency were compared, and the active fraction of ASR was screened. The part
which was extracted with 70% ethanol (ethanol extract) from ASR has the certain improvement on the Qi deficiency symptoms. The
peak areas of each common peak from HPLC fingerprint were correlated with the pharmacodynamic efficacy, and the grey relation
statistics was used to study the spectrum-effect relationship. Results The contribution of various components in ethanol extract
with the effect of reinforcing Qi was determined by the spectrum-effect relationship, the order was as follows (characteristic peak
number): 18>5>7>12>17>4>19>2>20>6>8>3>14>1>16>11>9>13> 15> 10, peak 7, 10, 11, 13, 17, 18, and
20 are ferulic acid, senkyunolide I, senkyunolide H, senkyunolide A, ligustilide, butylidenephthalide, and levistilide A, respectively.
Conclusion The ethanol extract of ASR has the strong activity of reinforcing Qi, and there is a certain correlation between HPLC
specific chromatogram and the effect.
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M CBRZEIC3 I, B IR, B2 QRIS K
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Table 2 Effects of different extracted fractions from ASR
on K and a values in mice with Qi deficiency

symptoms (x +s,n=10)

a (’Z”é/) Kt ot

i - 0.0289+0.003 3 0.847 5+0.050 2
Eit - 0200 320.005 0.715240.0418"
HAL 1 24 0.2243+0.0043 0.752 3%0.061 6
A 2 24 0.2435+0.0021 0.78520.020 9*
A3 24 0.2525+0.0038 0.7762+0.027 4*
A 4 2.4 0.263 5+0.004 7 0.796 5+£0.031 5**

LA TP<0.05; SEUMANE: *P<0.05 **P<0.01
P <0.05 vs control group; “P<0.05 44p <0.01 vs model group

*3 HPEATERIEBLAMNSENRARE. MRMBIEREHOEN (x+5,n=10)
Table 3 Effects of different extracted fractions from ASR on body weight, thymus and spleen indexes

of mice with Qi deficiency symptoms (x + 5,5 =10)

2153 FiE / (gkg ") S ERTREINE /g WEREFE 2L i R T 2
X} R - 1.134+2.94 0.4040.07 0.3140.02
it — 6.80+1.12" 0.32+0.02" 0.24+0.02""
HRAL 1 24 11.334+3.45*4 0.3440.08 0.27+0.02*
HRAT 2 24 11.484+1.22444 0.3540.02* 0.28+0.04*
A 24 12.114+3.95*4 0.3740.05* 0.30+0.05*
TBAL 4 24 12.0141.89444 0.35+0.01** 0.30+0.03444

SxIALEE: P<0.05 TP<0.01 TP<0.001; SEUELAIHE: 4P<0.05 **P<0.01 ***P<0.001, FE[F

"P<0.05 "P<0.01 ""P<0.001 vs control group; “P<0.05 **P<0.01

R4 YHPEEREYMSENREKNa BN (x£s5,n=10)
Table 4 Effects of ethanol extract from ASR on K and a

values in mice with Qi deficiency symptoms

(x+s ,n=10)

Fiili=l
| . KA a6

(gkg)
pagic - 0.026440.0069  0.8223+0.085 8
B — 0.016 740.0062°  0.6813+0.084 4™
Fedh 1 24 0.0241£0.0053* 0.8014+0.071 0**
FEdh 2 24 0.0197£0.0099 0.7900+0.106 1*
Ffh 3 24 0.023940.0052* 0.7835+0.061 4*
FEbh 4 24 0.023440.0032* 0.781 7+£0.036 4**
FEdb 5 24 0.02567+0.0052** 0.7873+0.102 5*
FE b 6 24 0.024340.0048* 0.770 0+0.068 4*
Fedh 7 24 0.025940.0042** 0.768 7+0.052 4*
FE b 8 24 0.025040.0045* 0.7850+0.050 3*
FEdh 9 24 0.023240.0045 0.7820+0.033 1*
FER 10 24 0.027040.003 3** 0.783 140.067 9*

444p<0.001 vs model group, same as below
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FEIR 30 °C; KEMYEK: 254 nm; HEFE & 20 pL.
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Fz5 10MYABRYSSENRIERE. MRMEEEHNENE (x25,1=10)
Table 5 Effects of ethanol extract from 10 batches of ASR on body weight, thymus and spleen
indexes of mice with Qi deficiency symptoms (x +5,n=10)
41 5l Ml /(gke ) Ay E R EEIE /g i i 4 JHEHE %
Xof - 0.31+4.10 0.2240.05 0.400.06
i - 6.81+1.49™ 0.15+0.03" 0.34+0.09°
FEdn 1 24 10.96+1.79*44 0.214+0.06* 0.384+0.07*
FEdn 2 24 9.69+1.914* 0.1940.04* 0.36+0.05
FEdn 3 24 9.26+3.82 0.184+0.02* 0.38+0.04**
FEdl 4 24 10.94+2.05444 0.184+0.03* 0.38+0.03**
FEdn 5 24 10.84+3.254* 0.204+0.04* 0.364+0.03*
FEdl 6 24 11.66+4.60* 0.2140.05** 0.364+0.03*
FEdn 7 24 9.41+2.21* 0.1940.03* 0.38+0.03**
FEdn 8 24 10.49+1.62444 0.194+0.07* 0.395+0.05**
FEdn 9 24 9.80+2.084* 0.16%0.02 0.3940.04**
FE it 10 24 9.90+1.47444 0.1940.024 0.38+0.04**

2.4.4 JPIEEFEEE NS TR R
PE EEE. PR, SRS
RSD 730514 0.15%. 0.56%. 1.40%. 2.3%, 54>
MrEisk.
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Fig. 1 HPLC specific chromatograms of ethanol extract from 10 batches of ASR
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Table 6 Correlation among HPLC-DAD peak areas in common peaks of ethanol extract
from 10 batches of ASR and their R values
B PRI
U 1 123) U 3 Uk 4 I 5 % 6 U 7 I 8 I 9 % 10
1 201 180 233608 279869 541369 287710 176506 176 506 229 737 285447 959513 0.8014
2 441428 100548 46929 530052 148464 66006 2270996 270760 229752 4150709 0.7900
3 167941 314467 219902 1165342 194462 237463 2533006 352255 1099342 623479 0.783 5
4 265643 265643 129092 679808 204302 172695 2225822 323463 704703 870240 0.7817
5 391009 423488 190332 560671 264770 279005 3879670 158215 178 088 613135 0.7873
6 175211 189173 214118 782034 178147 238470 2604570 74509 110574 591284 0.770 0
7 215358 215358 141550 209679 251921 56991 1634668 90 624 75304 1634123 0.7687
8 752621 313538 68200 296009 204533 111175 2437143 240081 273715 2967393 0.7850
9 878981 504956 32784 369771 147196 76291 2404357 173237 126805 3414845 0.7820
10 80195 125887 278943 522676 256474 150538 2653267 53 831 83 926 434072 0.783 1
KIKE 0.8079 0.8704 0.8308  0.8820 0.9240 0.8519 0.9917 08434 0.7784  0.7725
. e I AR R
g 11 I 12 I 13 I 14 & 15 I 16 g 17 g 18 g 19 g 20
1 220688 594213 162067 187405 72967 1964597 24261169 6538814 641162 1803794 0.8014
2 899369 246815 152694 389815 148627 432207 10987229 9590196 234757 987 879 0.790 0
3 195883 335025 247896 216578 528908 787984 17209120 7857564 304462 782200 0.783 5
4 236 113 265563 2308157 182070 340252 501515 8017518 7751982 184865 417730 0.7817
5 207 655 418841 127038 102981 27464 3807032 16214842 7777276 634844 1359325 0.7873
6 171337 327963 270942 174176 231517 742989 15759147 5727524 350355 819643 0.770 0
7 355004 492981 213269 296134 72414 660402 9288481 5831576 697343 2169933 0.768 7
8 706 713 343843 337597 538777 12855 994534 15362873 7342768 459168 1627677 0.7850
9 744 032 256767 468001 562024 156596 424702 8813767 6972611 504280 2133310 0.7820
10 130599 392268 33158 84859 65557 858954 18253272 4926048 354929 897211 0.783 1
KIEE 0.7926 09106 0.7733  0.8227 0.7755 0.8056 0.8918 09425 0.8709 0.8533

B 5 AN TAE B ORIRFE A (P>0.9) 0 ARHE SCTE
FERAN, 25 BV TAE - otk ok MK 18>5>
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