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Study on extracting technology optimization and antidiarrheal activity of total
flavonoids from Patrinia villosa
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Abstract: Objective To optimize the extracting conditions of total flavonoids from Patrinia villosa stem and to preliminarily
investigate the antidiarrheal activity of total flavonoids from P. villosa. Methods UV spectrophotometry was used to determine the
content of total flavonoids by taking rutin as the standard substance, aluminum nitrate as the chromogenic agent and taking the
content of total flavonoids in per gram of crude drug as the index. The extracting technologies were evaluated through signal factor
study and response-surface-design experiments. The in vitro and in vivo effects of total flavonoids of P. villosa on intestinal motility
in the diarrheal model were evaluated by isolated intestine test and testing the propelling of phenol red in small intestine of mice.
Results The optimum extracting conditions of total flavonoids from P. villosa stem includes the extracting solvent of 60% ethanol,
ratio of material to liquid at 1:8 g/mL, extracting time of 2.5 h and the temperature at 85 °C, under which condition the content of
total flavonoids from P. villosa stem could reach over 25 mg/g. The total flavonoids of P. villosa can significantly reduce the
contractile tension of isolated acetylcholine-induced hyperactive rat intestinal smooth muscles, and the order of effect on different
intestinal segments was: jejunum>duodenum>ileum>colon. The total flavonoids of P. villosa significantly inhibit the progress of
phenol red in the small intestine of castor oil-loaded diarrhea mice (P < 0.05, 0.01). Conclusion The organic solvent-extracting
conditions of total flavonoids from the stems of P. villosa were optimized by response surface analysis. The total flavonoids of P,
villosa inhibit intestinal peristalsis and were verified to possess the potential antidiarrheal activity.
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Table 1 Factors and levels of Box-Behnken design
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Fig. 1 Effects of ethanol concentration (A), solid-liquid ratio (B), extraction temperature (C) and extraction time (D) on

PTF extraction investigated by single factor method ( X +s, n =3)
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Table 2 Design and results of Box-Behnken experiment

TS X CEEIREE Y% XoBLE/(g-mL X P2 ] /h YPTF/(mg-g »)
1 —1 0 1 19.09
2 0 0 —1 22.96
3 1 0 1 21.80
4 0 0 0 23.93
5 —1 —1 0 17.59
6 0 —1 1 20.28
7 0 1 —1 22.14
8 —1 0 —1 18.19
9 0 1 1 22.32
10 0 0 0 25.02
11 1 1 0 24.20
2 1 —1 0 18.80
13 —1 1 0 17.26
14 1 0 —1 18.11
15 0 0 0 25.05
16 0 0 0 24.87
17 0 —1 —1 22.96
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Fig. 2 Response surface plot of extracting solvent, ratio of material to solvent and extracting temperature on comprehen-
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Table 3 Variance analysis of quadratic model
TERI CFIM o AmE BT FH P
PR 26.51 9 11.83 554 0.0172
X 14.53 1 14.53 6.80  0.0350°
X, 4.95 1 4.95 232 0.0718
X 0.55 1 0.55 1.62  0.168 6
XX 8.21 1 8.21 3.84  0.0907
XX 1.95 1 1.95 091 03715
XX 2.04 1 2.04 096 03603
X7 37.81 1 37.81 17.08  0.0012"
X! 4.89 1 4.89 229  0.1738
X 6.51 1 6.51 3.05 0.1244
R 14.94 7 2.13
AU 11.95 3 3.98 10.09 0.1703
Az 3.00 4 0.75
SN 41.46 16

‘P<0.05"P<0.01
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R N 60% , BHB L 1:8 g/mL, 85 °C T 42 B} [H]
N 2.5 h, %M T IR RS 15 2 PTF & &N
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D5 I FH A2 A5 B gk A L3 7 4 B AR T B
HEA A2 TAT . KR B At T2 ECPTF AT
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33 ARBHEBE BN ELRER
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Fig. 3 Inhibitory effect of PTF on Ach-induced smooth mus-
cle spasm of isolated duodenum, jejunum, ileum and colon

of rats ( X s, n=4)
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Table 4 Effect of PTF on intestinal propulsion in diarrheal mice induced by castor oil ( X s, n=8)

1) i/ N oy LA I3E 2R /%

(mg-kg D BB I ST HIVEL BVE
X HE — 10.96 + 4.07 16.97 + 3.62 26.40 +7.35 31.24+5.22 14.447.02
B — 13.99 + 2.01 14.63 + 4.24 20.37 +2.51 2451 +5.16" 26.50 + 9.23"
W&y i 200 30.44 +3.34™ 23.35+2.88 19.03 +5.74 16.23 +1.49 10.95 +3.95
PTF 200 18.11 £4.29 2511+ 1.33° 29.74 +3.59" 15.97 £3.58 11.07 + 4.25"

5 R4 :*P<0.05 *P<0.01; SR 4L L " P<<0.05 " P<<0.01

#P <0.05 %P <0.01 vs control group; “P < 0.05 “P < 0.01 vs model group
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