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Spectrum-effect relationship of petroleum ether fraction of Aconitum
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juice based on grey correlation analysis
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Abstract: Objective To study the correlation between HPLC fingerprint of petroleum ether fraction and promoting gi effect of
Wutou (Aconitum sinomontanum) before and after steaming with licorice juice, and provide experimental basis for clarifying the
promoting gi material basis of petroleum ether fraction of A. sinomontanum before and after steaming of licorice juice. Methods
HPLC method was applied to establish the fingerprint chromatography of 10 batches of raw and processed A. sinomontanum
petroleum ether fraction at different habitats, and the effect of promoting gi of petroleum ether fraction of A. sinomontanum before
and after steaming with licorice juice was evaluated by carbon powder propulsion method. At the same time, the method of grey

correlation analysis was used to analyze the spectral correlation of seven batches of raw and processed A. sinomontanum petroleum
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ether fractions, so as to find the ingredients with greater contribution to efficacy and evaluate the similarities. Results The raw and
processed A. sinomontanum petroleum ether fraction at different habitats could promote the movement of small intestine in mice,
among which Z2 and S3 had the strongest effect. The effect of promoting gi of petroleum ether fraction of 4. sinomontanum before
and after steaming with licorice juice was the result of the joint action of many components. Among them, the order of the
contribution of the chemical components of petroleum ether fraction of raw A. sinomontanum for promoting ¢i at the common peaks
was as follow (» > 0.8): P40 > P7 > P30 > P14 > P36 > P24 > P13 > P15 > P33 > P23 > P41 > P43 > P9 > P21 > P28 > P31 > P37 >
P17 > P34. The order of the contribution of the chemical components of petroleum ether fraction of processed A. sinomontanum for
promoting gi at the common peaks was as follow (r > 0.8): P41 > P29 > P4 > P27 > P30 > P33 > P34 > P20 > P1 > P45 > P22 >
P19 > P38 > P31 > P18 > P14 > P28. Conclusion Through the study of spectrum-effect relationship, the active substance group of
A. sinomontanum petroleum ether fraction before and after steaming with licorice juice was obtained, and its promoting gi effect was
the result of the joint action of many components. It provides a reference for exploring the material basis of petroleum ether fraction
of A. sinomontanum for promoting gi before and after steaming with licorice juice.

Key words: Aconitum sinomontanum Nakai; processed Aconitum sinomontanum Nakai; licorice juice; petroleum ether fraction;

spectrum-effect relationship; promoting gi; grey correlation analysis; HPLC; fingerprint; carbon powder propulsion method
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Fig.3 Control fingerprint of petroleum ether fractions of raw and processed A. sinomontanum
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Table 3 Common peak area of fingerprint of petroleum ether fractions of raw A. sinomontanum
e e I AR e e THI AR
S1 S2 S3 S4 S5 S6 S7 S1 S2 S3 S4 S5 S6 S7
1 1859 11.13 13.80 932 11.88 697 22.34| 23 21.07 23.65 2454 4268 1831 31.14 2421
2 7.50 0.00 6.33 7.19 0.00 0.00 6.81| 24 118.57 189.28 201.15 189.27 142.14 166.80 241.30
3 18.01 0.00 20.11 1244 19.17 2492 10.84| 25 0.00 0.00 8259 154.17 56.23 0.00 95.61
5 0.00 0.00 0.00 3635 0.00 3474 2897| 26 99.18 70.71 12436  0.00 57.76 127.72 157.07
6 1286 0.00 10.93 19.45 11.10 1096 19.81| 28 271.22 301.03 504.91 366.22 96.11 483.30 368.67
7 2059 30.65 25.01 2490 2131 2443 2498| 29 0.00 120.64 7098 0.00 73.14 88.67 71.92
8 0.00 0.00 12.75 4836 0.00 59.35 4693| 30  83.11 115.80 81.05 88.51 88.05 90.85 97.08
9 1677 32.04 41.03 38.53 28.07 49.46 23.70| 31 7099 89.01 140.89 70.40 47.80 129.53 73.26
10 301.75 244.82 280.98 1319.05 275.79 914.53 673.07| 33 4582 7776 6324 4335 3643 6129 48.79
11 11689 7490 14220 430.76 87.31 218.38 337.30| 34 31.44 85.60 4270 3833 4646 3890 60.97
12 0.00 0.00 0.00 27.72 30.50 0.00 47.69| 35 46.77 268.36 194.63 87.43 186.78 151.55 177.25
13 71.17 77.00 72.86 117.35 7836 10490 79.96| 36 56.43 6043 41.54 5321 55.63 4280 59.58
14 73.04 7142 79.86 5527 84.98 79.59 5332 37 113.08 255.75 254.95 297.92 104.06 224.61 330.54
15 2463 2347 2525 4720 2523 26.73 30.53| 40 118.59 135.83 125.44 160.52 127.39 143.20 139.05
17 2362 980 21.97 30.88 21.56 1637 3630| 41 10945 9279 125.71 80.12 47.89 87.00 63.57
18 0.00 28.70 23.34 0.00 27.13 0.00 3498| 43 1498 31.16 36.53 2823 2345 1553 24.60
20 3424 91.06 49.01 71.53 31.72 5198 6797| 44 20.73 7877 31.10 3471 1845 24.88 53.01
21 3095 29.04 3937 55.65 29.54 59.52 31.77| 45 66.10 271.68 110.59 162.79 7391 82.48 112.46
x4 HmEELAHEI RN EELAIEEERR
Table 4 Common peak area of fingerprint of petroleum ether fractions of processed A. sinomontanum
o U T AR e e THI R
Z1 72 Z3 Z4 Z5 Z6 Z7 Z1 72 Z3 Z4 z5 76 z7

1 17.68 17.54 39.19 2339 22,63 23.60 2856| 29 109.26 101.11 133.85 109.67 104.47 90.51 132.76
4 157.28 143.08 176.24 12244 117.41 112.06 157.28| 30 208.86 214.21 368.25 241.32 233.81 245.11 117.75
10 82.68 438.66 908.41 12234 129.76 134.71 446.49| 31 7941 77.75 102.66 80.73 79.17 90.95 209.77
11 226.81 27.93 6793 369.30 387.79 395.74 203.47| 32 11895 57.64 50.05 177.48 161.41 194.47 69.84
14 5489 43.02 106.00 61.63 5990 66.33 110.76| 33 114.09 95.86 156.01 137.33 132.73 142.77 76.73
16  56.69 63.75 29041 7597 8033 89.73 76.83| 34 253.19 224.93 406.07 231.29 231.38 24244 75.90
17 1499 1428 5471 1658 1581 16.55 26.07| 35 140.65 244.74 457.63 369.16 374.07 373.93 156.70
18 29.00 35.18 9498 36.56 3841 38.03 4232 38 79.01 83.53 3124 103.76 9590 107.24 103.35
19 1410 1696 3330 1399 1393 1856 16.75| 39  48.11 32.28 288.07 54.47 4789 62.79 20.53
20  55.65 5843 13454 6844 6999 7273 70.81| 41 257.29 248.10 273.68 273.85 309.32 303.44 271.57
22 19.02 2238 3395 1554 1542 1592 17.19| 42  56.25 7239 12393 9226 109.69 139.10 19.24
27 51.66 6152 6233 4621 4626 46.62 83.64| 43 17.28 37.89 96.01 88.18 114.50 121.45 16.32
28 270.21 327.84 463.20 263.13 267.62 276.54 788.31| 45 473.18 457.81 891.76 521.69 487.85 521.69 167.05

40, 7. 30, 14, 36. 24. 13, 15, 33, 23, 41, ) it ey S Sk A i TR S 67 8 RS 23 X AT AR 24 2

43, 9. 21. 28. 31. 37. 17. 34 WREEYRT  BRERKHILEE (g5 FEHIE 41>290>4>

0.8, FILHAEX 19 MEVEATE I EZ R

27>30>33>34>20>1>45>22>19>38>31>
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® 5 & HISSKAMBERAIX IER /)R HEEFMm
(Xxs,n=14)

Table 5 Effects of raw and processed A. sinomontanum
petroleum ether fraction on small bowel movement in

normal mice (X £S,n=14)

5 HERER 1% 215 HEHEA %
XfHEH 57.18+10.23 S4 64.43+5.65
R 20 70.33+5.94™ Z4 63.94+7.33"
S1 60.91+9.55 S5 61.8916.60
Z1 62.031+6.28 Z5 61.231+9.36
S2 63.14+7.94 S6 64.73+8.17"
Z2 66.79+6.32™ Z6 64.15+7.06"
S3 68.54+7.44™ S7 61.811+10.34
Z3 64.89+8.13" Z7 64.30+8.80"

HXRALEE: "P<0.05 “P<0.01
*P<0.05 ""P<0.01 vs control group

T 6 EELLAMBEMKKFER
Table 6 Results of correlation sequence of petroleum ether

fraction of raw A. sinomontanum

KBy S REGUZ | R ES SRR
1 40 0.937 4 19 34 0.806 2
2 7 0.9315 20 1 0.7927
3 30 0.9222 21 20 0.788 9
4 14 0.899 1 22 35 0.784 9
5 36 0.889 2 23 6 0.776 1
6 24 0.883 2 24 45 0.753 1
7 13 0.879 6 25 3 0.748 9
8 15 0.859 8 26 44 0.733 9
9 33 0.859 3 27 26 0.733 5

10 23 0.848 0 28 29 0.696 8
11 41 0.846 1 29 11 0.691 8
12 43 0.843 0 30 10 0.667 9
13 9 0.8349 31 25 0.606 3
14 21 0.8192 32 18 0.5727
15 28 0.817 1 33 2 0.566 7
16 31 0.8135 34 8 0.532 4
17 37 0.8119 35 12 0.499 5
18 17 0.809 3 36 5 0.493 2

18>14>28>35>42>17>16>32>11>43>39>
10; Hrpi 41, 29, 4. 27. 30. 33, 34, 20. 1.
45, 22, 19, 38, 31. 18. 14. 28 [RRBLEE L KT
0.8, WILHEIX 17 MEME AT SNER B FE RS,
U B H By 28 A 5 1R 5 Sk A i R A AT AR

®7 HESSAAMBEREKFSR

Table 7 Results of correlation sequence

KRy s REGE | REFE 85 RIE
1 41 0.9550 14 31 0.844 4
2 29 0.9323 15 18 0.8372
3 4 0.909 2 16 14 0.8353
4 27 0.898 9 17 28 0.804 6
5 30 0.888 8 18 35 0.798 0
6 33 0.8810 19 42 0.792 8
7 34 0.880 8 20 17 0.781 4
8 20 0.880 3 21 16 0.769 4
9 1 0.879 1 22 32 0.759 9

10 45 0.879 1 23 11 0.7394
11 22 0.874 6 24 43 0.707 8
12 19 0.869 9 25 39 0.701 4
13 38 0.869 0 26 10 0.678 5
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=, 1 SR H .
3 Wie
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235, 254, 280, 290. 308 nm 5 M F & A ik
TR G, BN v Sk A i R ] A T T A
FegU e e (1 T B A EL SRS, R PRSI m  Sk
A B AL 2 K Bl & HPLC-DAD R4 Kt 3 ik
BB (i WA H B B % €0 il e e TR R AR AH. 33
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IEEBIE 2 01 AR 122, () Heim sk, 4
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Fom k0 A H 2 H I 2 /b I TR ) AT S Ak
LA P BIR G s (3) Stk I T A AR
T T A 2 B B AR A . B 3L 3RS AT,
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SREETRING mE 6. 7 BEwm, AfhEe
SLATTHEEERAL 404 7+ 30 S0 R ] Sk A T
AL 41 29, 4 FUEFTARR RIS B AT SAE
TR CORERE>0.9).
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