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Optimization of extraction conditions and content study of total polyphenols
from Artemisia capillaris
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ABSTRACT: Objective To optimize the extraction process of total polyphenols in Artemisia capillaris and study
the content of it in Henan Province. Methods A single factor optimization combined with response surface
optimization was used to establish the optimal method for extracting total polyphenols from Artemisia capillaris,
mainly examining the effects of solid-liquid ratio, ethanol volume fraction, extraction time and extraction temperature
on the extraction of total polyphenols from Artemisia capillaris. The samples of Artemisia capillaris were taken from
18 cities in Henan Province, and the total polyphenol content in Artemisia capillaris was analyzed based on soil type

and distribution area. Results The best values of 4 factors were as follows: Solid-liquid ratio 1:30 (m:V), ethanol
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concentration 50%, extraction time 72 min, extraction temperature 63 °C, and the best extraction rate of total

polyphenols was 1.85%. With the best values of 4 factors, the total polyphenols in Artemisia capillaris from 18

regions in Henan was determined and analyzed. The highest value appears in Anyang and the lowest value

appears in Zhengzhou. According to the types of soil, the tide soil had the highest value of total polyphenols,

which was 7.51 mg/g, and the paddy soil had the lowest value of total polyphenols, which was 6.15 mg/g.

Conclusion The method optimized by this study is stable, reliable and economy. The model established can predict

the extraction rate of total polyphenols well. The content of total polyphenols in Artemisia capillaris from different

regions in Henan is discrepant. But the discrepancy is not significant according to the soil types.

KEY WORDS: Artemisia capillaris; extraction of total polyphenol; Henan; response surface optimization
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Table 2 Design table of Box-Behnken response surface

K ACKHRE L) B(Z B C(IRH D(HHK
(m:v) BN/ % WE)/min IREE)/°C
-1 1:20 40 60 50
0 1:30 50 75 60
1 1:40 60 90 70

136 THRRTRYEG T S 8045FNE R0

FH S A8 i 3 BRI 52 7 5 Ak B ) g b DX 1 BAR R
BRFB P BB W TFIELSR, 20 HMAFEHIX
IR eI B A B A T HT -
1.4 HIREAIE

Fr A S B dE 4 A 3K, JH Origin 2018 #E475di b
HAHIE, A Design-Expert 12 YEA 70 5 m 511 M 87 o

2 ER5HH

2.1 HEEENEZEBEHRMRLES
2,11 ARMRE AR N0 AT

HE 1A FAL XF— RS ST RAs SR,
Wil 25 AR I AR 30, 5 TR RO B S R T B 1K
A 0.5 mL AEARE B, IR 0RO B K o X PR Akt
5 g 2 e A U TV A 9 22 T 4 0 5 ok X 2 3] A PR R —
3, PHICEEPE 0.5 mL FRAREY I SLEE A & .
2.1.2 10%5% BR 4R s A2 A 2 09 4 2

HE 1B AL, FEE AR 10%ERENIT A, ¥
B F TR AR T W TR B S KR 8/, MA 1.0 mL



5015 1 W, SF RS2 RSB B R 281
A 0.7 B
a
0.65 | a
0.6
os b 0.60
| 055 b
= Var g 0.50 -
03t 045
02} 4 0.40 d
035t
0 0.10203040.50.60.708091.01.1 0 05 1.0 1.5 2.0 25 3.0 35 4.0 45
FEMRE I A dit/mL 10%HREREA I A t/mL
C 07,
a a
0.6 +
05t
%
S 04 L
=
03t
02 | b
c
0.1 : : . . . .
10 20 30 40 50 60
BB [E] /min
i ANRING FRER R BT 4 25 57 (P<0.05), &1 2 [,
BT ARAREI A (A) . 10%HRER G A S5 (B) 1 i 62 B ] (C) X VA W W ' B2 14 52 R (n=3)
Fig.l Effects of Folin phenol addition amount (A), 10% sodium carbonate addition amount (B) and reaction time (C) on the

absorbance of solution (nN=3)
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Table 3 Design and results of response surface (n=3)

=2 A B C D LR %
1 -1 -1 0 0 1.78+0.014
2 1 -1 0 0 1.71£0.016
3 -1 1 0 0 1.68+0.023
4 1 1 0 0 1.67+0.025
5 0 0 -1 -1 1.55+0.018
6 0 0 1 -1 1.61+0.011
7 0 0 -1 1 1.62+0.021
8 0 0 1 1 1.79+0.017
9 -1 0 0 -1 1.60+0.015
10 1 0 0 -1 1.56+0.019
11 -1 0 0 1 1.72+0.023
12 1 0 0 1 1.68+0.025
13 0 -1 -1 0 1.63+£0.022
14 0 1 -1 0 1.58+0.003
15 0 -1 1 0 1.76+0.028
16 0 1 1 0 1.69+0.031
17 -1 0 -1 0 1.67£0.015
18 1 0 -1 0 1.58+0.026
19 -1 0 1 0 1.76£0.019
20 1 0 1 0 1.77+0.036
21 0 -1 0 -1 1.66+0.017
22 0 1 0 -1 1.52+0.036
23 0 -1 0 1 1.72+0.018
24 0 1 0 1 1.73+0.054
25 0 0 0 0 1.82+0.041
26 0 0 0 0 1.81+0.035
27 0 0 0 0 1.83+0.042
28 0 0 0 0 1.84+0.039
29 0 0 0 0 1.85+0.028
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Fig.3 Three dimensional surface and contour map of the interaction between time and extraction temperature
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Table 5 Content of total polyphenol of Artemisia capillarisin
Henan area (mg/g, N=3)
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