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Optimization of Water Extraction Process of Shenlian Granules by

Orthogonal Test and Pharmacodynamics
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[ Abstract ] Objective; To optimize the water extraction process of Shenlian formula. Method: Rats were
randomized into control group, extract [ group ( water extraction ), extract [[ group ( water extraction and
ethanol precipitation ) , extract [l group ( water extraction and ethanol precipitation of some herbs, ethanol
extraction of others), extract [V group ( water extraction of some herbs, ethanol extraction of others), and the
numbers of premature ventricular contraction, the total time of ventricular tachycardia and ventricular fibrillation
were used to evaluate the arrhythmia induced by myocardial ischemia reperfusion arrhythmia. Orthogonal design
was used to optimize the process conditions by taking solvent volume, extraction time and times as factors after
investigating pharmacodynamics index of different extraction process routes. Paeoniflorin, liquiritin and
glycyrrhizic acid, as examining parameters, were evaluated by HPLC with a mobile phase of acetonitrile-0. 1%

phosphoric acid solution for gradient elution. Result: Optimal extraction process was as follows: extracted thrice
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with 10, 8, 8 times the amount of water, decocted for 1.5 h per time. Extracting amounts of paeoniflorin,

liquiritin and glycyrrhizic acid were 22.88, 15.17,

13.54 mg-g "

Conclusion: This optimized extraction

process is stable and feasible, which can provide reference value for the actual production of Shenlian granules.
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Fig. 1 HPLC of Shenlian extract
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Table 1 Effect of Shenlian extract on number of premature
ventricular contraction and total time of ventricular tachycardia +

ventricular fibrillation(x +s,n =8)

24157 Mg /g kg ! 1gPVC lg(VT + VF)
2 - 0.85+0.58 1.66 £0.19
SR | 8 0.74 £0.48 1.32 £0.41"
ZEREY 1 8 0.73 £0.57 1.25 £0.49"
SR 8 0.77 £0.51 1.14 £0.23%
SR IV 8 0.85+0.42 1.10 £0.38%

TS5 AErRKY P<0.05,2P<0.01,
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Table 2 Determination of paeoniflorin, liquiritin and glycyrrhizic

acid in different Shenlian extract
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AT I 0.71 14. 67 24.50
I} 1.17 18. 16 29.95
I 1.24 9.97 17.27
\Y 1.26 15. 00 25. 44
H R I 0.55 13.78 93.72
I 0.57 10. 49 71.36
I 0. 84 8.07 54.89
\% 0. 68 9.76 66. 41
A I 0.42 10. 34 44. 95
I 0.31 5.68 24.70
it 0.56 5.34 23.20
\% 0. 44 6.27 27.25
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Table 3 Orthogonal test analysis for water extraction process of Shenlian formula

No. A JKik/fE BIRIAEIE/h CHEIUE/ K D(&H)

At /mgeg ™! HEY/meg-g ! HEMR/mg-g™'  ZAES HER/%

1 8 1.0 1 1 17.56 6.22 5.76 29. 54 24.25
2 8 1.5 2 2 20. 35 10. 63 5.85 36. 83 32.67
3 8 2.0 3 3 20. 86 14. 59 8. 44 43.89 38.30
4 10 1.0 2 3 21.31 7.50 4.89 33.70 32.44
5 10 1.5 3 1 21.35 15.55 7. 46 44.36 37.43
6 10 2.0 1 2 16. 34 8. 80 4.49 29.63 26.72
7 12 1.0 3 2 20.71 11.49 6.70 38.90 36.91
8 12 1.5 1 3 15.57 7. 00 3.25 25.82 26. 86
9 12 2.0 2 1 25.75 12.09 6.11 43.95 37.83
£4 BATHOFESH AB,C,, —HA G A IR RLE 3 K. GG
Table 4 Variance analysis of composite score %[‘LE; , Ei?’} T]ﬁ %ﬂ(}}lﬂsiiéﬂéﬂﬂ Az Bz C3 s /Eﬁ 1 ‘Ub\jm
FERH s d P A 10 FEREARHRIC 1.5 b5 2 NS 3 Wim A 8 £
1 b2 Gl 20w HEAKHRIL L5 h( T 250 2ok, BT LU 2 53 R
B 40. 96 5.42 <0.05 jJﬂTS'flj'l:iﬂ()o
C . 312.22 41.33 <0.01 3 'I.TJ"L/E
TN ryrenrr e BT UNES B Wi A AN BB
x5 KEIZHRIEAR
Table 5 Verification test of water extraction process
A A2t /mg-g ! H R /mg-g ™! 2R /mg-g ' 2R
A,B,Cy 19. 30 13.45 13.02 45.77
A B,Cy 21.06 12.56 11.70 45.32
A, B, C, 22.88 15.17 13.54 51.59
A,B,C, 17.89 11.40 10. 36 39. 65
A,B,C, 19.41 10.30 9.32 39.03
A,B,C, 21.65 13.05 11.15 45.85
x6 WiIERXIHMBIED T
Table 6 Variance analysis of verification test
YAH 28 9 95 % & 5 IX Wl
15 MS Ss I H b afe 1t 22 F P
[ 153 TR
A,ByCy-A,B,C, -4.25 2.07 1.69 1.24 5.16 0.27 0.802 4
A,B,C,-A, B, C; -9.75 1.73 1.41 1. 04 1.73 -4.13 0.014 5
A,B,C,-4,B,C, -6.28 2.24 1.83 1.34 6.43 -3.44 0.026 3
A;B;C4-A,B;C, 6.11 1.30 1. 06 0.78 3.74 5.75 0.004 5
A, B,Cy-A, B, C, 5.17 2.35 1.92 1.41 6.74 3.28 0.030 6
A,B,C4-4,B,C, 6.28 1.69 1.38 1. 41 4.85 4.43 0.011 4
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