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Optimization of Extraction Technology by Response Surface Methodology
and Antipyretic Effect of Total Flavonoids from the
Fibrous Root of Anemarrhena rhizome
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Abstract : In order to research the optimal ultrasenic extraction process and antipyretic effect of total flavonoids ( TF) ex-

tracted from the fibrous root of Anemarrhena asphodeloides. Four main factors including ethanol concentration, ultrasonic

extraction time, extraction times and ratio of material Tiquid were studied by using single factor experiment and response

surface method. According to the mathematicalimodel established by taking the four main factors into consideration, the

best extraction technology was set”as follows. The ethanol concentration was 70% , extraction time was 40 min, liquid to

material ratio was 50 mL/g and the extraction times were 2 times. Yeast induced rat model was used to study the antipy-

retic effect of thestotal flavone extract and the contents of TNF-or, PGE-2,1L-6 and AVP in serum was determined to

study the antipyretic mechanism. Compared with the model group,the body temperature of rats with fever decreased sig-

nificantly , the content of TNF-a/,PGE-2,IL-6 in serum and hypothalamus decreased significantly and the content of AVP

in serum andthypothalamus increased significantly. It can be indicated that the total flavonoids from the fibrous root of

Anemarrhena asphodeloides have antipyretic efficacy. Our conclusion could provide a useful reference for the comprehen-

sive development and utilization of fibrous roots of Anemarrhena asphodeloides.
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Table 2 The Results of Response Surface Experiment

P A LR . B T%H}(HHLI:EJ c ﬂ(ﬁ L D %%HM”&"SI SR R I ‘
No. Ethanol concentration Extraction time Material-liquid ratio Extraction Contet of total flavonoids
(%) (min) (mL/g) times (mg/g)
1 70 30 50 1 34.54
2 70 40 60 3 54.36
3 70 40 50 2 53.14
4 90 50 50 2 30.50
5 90 40 50 1 23.23
6 70 40 40 1 32.26
7 90 40 60 2 29.87
8 70 40 60 1 32.47
9 90 40 50 3 30.27
10 70 30 50 3 53.65
11 70 40 50 2 53.98
12 70 30 40 2 51.38
13 70 40 50 2 53.87
14 50 50 50 2 34.43
15 70 50 50 3 55.26
16 50 40 50 1 25.53
17 70 40 50 2 53.86
18 50 40 40 2 32.33

19 70 40 50 2 53.26
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’ (%) (min) (ml/g) i ) (mg/g)
20 90 30 50 2 29.16
21 50 40 60 2 33.62
22 50 30 50 2 30. 17
23 50 40 50 3 35.44
24 70 50 50 1 35.13
25 70 50 60 2 50.97
26 70 50 40 2 50.148
27 70 30 60 2 52.23
28 90 40 40 2 30.43
29 70 40 40 3 54.45
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Table 3 The results of variance analysis
T3 2R B2 A ¥J5 ¥ p
Source Square sum of deviations df Meah quare
17 Model 259 9.36 14 185.67 3.04 0.023
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B 5.63E-03 1 5.63E-03 9.22E-05 0.992 5
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BC 0.032 1 0.032 5.30E-04 0.982
BD 5.95 1 5.95 0.097 0.759 5
CD 0.023 1 0.023 3.68E-04 0.985
A? 185 0.08 1 185 0.08 30.29 < 0.000 1
B? 78.43 1 78.43 1.28 0.276 2
C? 63.18 1 63.18 1.03 0.326 4
D? 157.32 1 157.32 2.58 0.130 8
%% 2% Residual €rror 855.16 14 61.08 560. 66 < 0.000 1
Je I Lack of fit 854.55 10 85.46
4fii% 7% Pure error 0.61 4 0.15
BB 2 Cor total 345 4.52 28 0
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Fig. 3 The effects of ethanol concentration and extraction time on the éxtraction ofitotal flavonoids from the fibrous root of Anemar-

rhena by response surface methodology and contour map
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Fig. 4 The effects of ethanol concentration and liquid to material ratio on the extraction of total flavonoids from the fibrous root of

Anemarrhena by response. surface methodology and contour map
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Fig. 5 The effects of ethanol concentration and extraction times on the extraction of total flavonoids from the fibrous root of Anemar-

rhena by response surface methodology and contour map
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Fig. 6 The effects of extraction times and on the extraction of total flavonoids from the fibrous root of Anemarrhena by response sur-

face methodology and contour map
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Fig. 7 The effects of extraction duration and liquid to material ratio on the extraction of total flavonoids from the fibrous root of

Anemarrhena by response surface methodology and contour map
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Fig. 8 The effects of extraction liquid to material and ratio times on the extraction of total flavonoids from the fibrous root of

Anemarrhena by response surface methodology and contour map
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F4 WEIURBERZRYN TR EBAKRARMHM (v £5,n=7)

Table 4 The effects of total flavonoids extracted from fibrous root of Anemarrhena Rhizoma on body temperature in rats induced by

yeast(;is,n =7)

T SRR
5 ik LA AR Body temperature after administration
(:roup Dose Before After (°c)
7 /k deli deli
(¢/ke)  modeling  modeling /"7 1 h 2h 3h 4h 5h
37.61+  37.52+  37.6l+  37.65+  37.64+  37.62x  37.64% 37.41 +
90 Conlre _
IEH 4, Control 0.24 0.18 0.13 0.19 0.24 0.24 0.12 021
A 37.80+  39.43%  39.62+  39.40+  39.41+  39.27+  39.15% 39.22 +
S ZH Model -
BURAL Mode 0.26 0.28* 0.25% 0.29* 0.19* 0.17* 0.18* 0.19%
37.92+  39.41+  38.84+  38.33+  37.92+  37.91x . 37.64% 37.73 +
RO A
B VS ARZL Asprin 0.1 0.22 0.18 0.15 0.19°  0.19°*  0.157% 028"  0.28"°
37.84+  39.37+  39.44x  39.17%  39.17+ 39713 739003 + 38.38 +
“““ BRI TF 4.0 0.16 0.29 0.21 0.24 0.23 0.21 0.23 0.29%

TE: SR AIHEEY P <0.01, SERAIMIEL® * P <0.01, 7 P<0.05,
Note: # P <0.01vs control group, * * P <0.01,* P <0.05 vs model group.

2.5 1miE q’TE?E*HH@.?E’]“JiE FTE . SHERIZH A L, R RE 25U S B 4 ) T
LY HOAH G PR - e 25 R s, 5 OE R AR L, REAIK 1ML H TNF-o, PGE-2( P <0.05) J TL-6 (P <
FERIZH K R LE & TNF- . PGE-2 IL-6 AVP 5 H 0. 001 YAy & =, T i AVP(P <0.05) &,
5 ABRSERRI I TS AKRMER TN PCE2, IL-65AVP Z BRI (x £5,n=7)
Table 5 The effects of total flavonoids extract from fibrous root of Anemarrhena rhizome on TNF-,PGE-2 | 1L-6 and AVP contents in se-

rum of rats induced by yeast(; +s,n=7)

2H 51 TNF-o PGE-2 L6 AVP
Group (ng/L) (ng/L) (ng/mL) (ng/L)
EH# 2 Control 613.22 +56.29 314.77 +62.33 92.87 +5.99 34.39 +4.50
FERIZ] Model 751.97 =121. 4% 578.34 +58. 71" 165.65 +13.32%# 57.65 £9. 19*##
B[ & VT ARE. Asprin 563.49 +£60.53" * 371.65+97.41* * * 101.93 £16.72* * * 75.58 +3.07* * *
SREE S TR 634.03 +78.09 " 449.71 +111.99 " 136.5 12,11 * * 66.01 £12.11"

T S IEF AP <0.05, " P <0:0015 5HERIZH M L “P.<0.05,* *P<0.01,* * * P <0.001,
Note:#P <0.05,**P <0.001 vs control group; * P <0.05,” *P <0.01,* * * P <0.001 vs model group.
2.6 KERT E B 48 5 40 B E F B i E TNF-a(P <0.05) \IL-6 ,PGE2 (P <0.01) iy & &,
RGP AS AT E SR o, AR AE ThE R IR AVP(P <0.05) iy i, 4R IR
L, FRE 2RSSR O T R IO BT e fidith 6
F6 AMBRAREEMERYN FESEAKR TEMRTB TNF-o PCE2,IL-6 AVP SEBHEM (x £5,n=7)

Table 6  The effects of total:flavonoids extracted from fibrous root of Anemarrhena rhizome on TNF-,PGE-2,11.-6 and AVP contents in

hypothalamus of rats induced by yeast( x+s,n=7)

2151 TNF-a IL-6 PGE-2 AVP
Group (pg/mg) (pg/mg) (pg/mg) (pg/mg)
EH# 4 Control 594.8 +59.3 128.3 £33.1 398.9 +117.8 33.927.7
BERIZ] Model 726.7 £107. 2% 201.0 +41.6" 748.5 +110. 9" 43.9 +5.9"
BT ] VEAR 4 Asprin 604.5+51.8* " 116.3 £18.4** 512.8£67.9%* 65.4+6.6" "
S U A TR 620.6 £76.2* 126.9 £19.1* * 568.5 £71.7"* 50.3+5.1*

W SIEEHAMIL P <0.05,%P <0.01; 58I * P<0.05,* *P<0.01,* * *P<0.001,
Note:*P <0.05,"P <0.01vs control group; * P <0.05,* * P <0.01,* * * P <0.001 vs model group.
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