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Optimization of the extraction process of total phenolic acid from Trollii Flos
by response surface methodlogy and study on its whitening activity

DU Ruo-jun',SHI Zhao-hua' ,ZHAN Zhi-lai’ ,HU Jun-jie'* ,ZHENG Guo-hua'"

"School of Pharmacy ,Hubei University of Traditional Chinese Medicine , Wuhan 430065 , China
*Traditional Chinese Medicine Resource Center ,China Academy of Chinese Medical Sciences ,Beijing 100700, China

Abstract: Box-Behnken design experiments in response surface analysis were used to optimize the process conditions for the
ethanol reflux extraction of total phenolic acid from Trollii Flos,and the scavenging ability of total phenolic acid from Trollii
Flos on DPPH radicals and hydroxyl radicals and its inhibitory effect on tyrosinase were also studied. The results showed that
the optimum extraction process of total phenolic acid from Trollii Flos was ; ethanol concentration 60% , reflux time 90 min, re-
flux temperature 60 °C ,liquid to solid ratio 40: 1 (mL/g). The yield of total phenolic acid from Trollii Flos under these con-
ditions was 92. 245 mg/g. In addition, it had certain scavenging ability to DPPH radicals and hydroxyl radicals,and could sig-
nificantly inhibit tyrosinase activity. The extract method is stable and reliable,and the total phenolic acid from Trollii Flos has
certain in vitro antioxidant activity and tyrosinase inhibitory effect,which lays the foundation for further scientific and rational
development and utilization of Trollii Flos.
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Table 1  Experimental factors and levels
K2 Factor
K Level AR B LR C i D B
Liquid-solid Concentration Reflow time Reflow
ratio (mL/g) of ethanol (% ) ('min) temperature (°C)
-1 30:1 60 60
0 40:1 90 70
1 50:1 120 80
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min J5F 517 nm ARIEROERE, 1C°8 A, s s B
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Fig. 1  Effect of ethanol concentration on
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Fig. 3 Effect of reflow temperature on
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Table 2 The coding value of the experimental scheme and the experimental results

gy R
N A B c D Yield of total
o phenolic acid( mg/g)
1 0 1 0 1 88.19
2 -1 0 1 0 76.21
3 0 0 0 0 91.34
4 -1 0 0 -1 84.53
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2:5% 2 ( Continued Tab. 2)

24 P g FEL 3%
4 , 5 ¢ b ook of
. phenolic acid( mg/g)
5 1 0 0 1 79.64
6 0 0 1 1 84.54
7 0 -1 0 -1 86.92
8 0 0 0 0 92.62
9 0 -1 1 0 78.18
10 1 0 -1 0 70.73
11 0 0 0 0 91.20
12 0 1 1 0 80.72
13 1 1 0 0 68.44
14 0 0 1 1 85.77
15 0 1 1 0 73.82
16 1 0 1 0 75.96
17 0 0 0 0 91.86
18 0 0 1 1 81.58
1o 1 0 0 1 82.35
0 0 1 0 1 87.97
. | 1 0 0 75.34
» 0 0 1 1 87.93
’; | 0 1 0 78.56
" 1 | 0 0 79.24
»s P 0 0 1 81.32
2% 0 0 0 0 89.53
” 1 1 0 0 81.94
- 0 1 0 1 89.59
29 0 -1 1 0 75.34
2.2.2 BAET 5 R EMEE 6 0] T A5 0 )5 B . ¥ = 91. 31 + 0. 664-0. 74B +

K HH Design-Expert 10. 0. 7 F/4-%1 3% 2 fris % 1.44C-0.32D +4.35AB-0.72AC +0. 13AD +2.43BC-
PEEAT 4007, 15 3 4 SE A D A B R A5 R0k 0.61BD +1.90CD9.494%-5.56B°-7.60C* +1.27D*,
He(A) ST (B) (Il st E] (C) (R E (D) R [ AR AR 7 22 40 T e W3R 3,

R®3 OBEABERHFESHTR

Table 3 Analysis of variance of regression model

KU S5 A F ¥J7 F{E PH B
Source Sum of squares df Mean square F value P value Significance
7 Model 1157.07 14 82.65 16.09 < 0.000 1 o
A 5.23 1 5.23 1.02 0.330 1
B 6.65 1 6.65 1.29 0.274 4
c 24.83 1 24.83 4.83 0.045 2 *
D 1.22 1 1.22 0.24 0.6332
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2:5% 3 ( Continued Tab. 3)

23 SEIr A Fl B ¥y FAH Py wE
Source Sum of squares df Mean square F value P value Significance
AB 75.69 1 75.69 14.74 0.001 8
AC 2.07 1 2.07 0.40 0.535 4
AD 0.063 1 0.063 0.012 0.913 7
BC 23.72 1 23.72 4.62 0.049 6
BD 1.50 1 1.50 0.29 0.597 3
CcD 14.36 1 14.36 2.80 0.116 6
A? 584.12 1 584.12 113.75 < 0.000 1
B? 200. 58 1 200.58 39.06 < 0.000 1
c? 375.11 1 375.11 73.05 < 0.000 1
D? 10.45 1 10.45 2.03 0.1757
%22 Residual 71.89 14 5.14
ST Lack of fit 66.69 10 6.67 5.13 0.064 5
4l 7% Pure error 5.20 4 1.30
S5 Cor total 1 228.96 28

E T BE(P<0.05) ;" " HEE(P<0.01),
Note: * Significant( P <0.05) ; * * Very significant( P <0.01).

A 3 (1 [l AR 2y 2 4 A ml R0, 32 el A A A
1) F=16.09,P <0.000 1,%PZ AN B3, HA
0.01% HyJLEE AT RE 23 T M A5 > AL Qi K F
. JeflIi F=5.13,P=0.064 5 >0.05, 5 BT A
3 RSB AR G Al I T AR AL S BT
GBS TKIEE T

AN FHRI A R BN R =0.941 5, {51
M) 17 T (L A A5 Fb AT 94. 15% K [ BTt ) A8 o, 2 W]
T REA LA A R, AR 5 4 ml L e 4 T AE
M R4S R SRR L L LB B | InD3 B[] LA A [ 7
JEZ RIS R o [l A B AL A {5 B e Adeq Preci-
sion >4 JEA]BUAY , AN SEEG Y Adeq Precision = 12. 766
FORZAAI 55 58 B 5, 1] LU A AR
AT 5L

IFAE R T AB A* (B C? X LI 42 3% 46
S T T 3 P S )k B A d 3 AN (P < 0.01) €
BC WITUN 4 FEAE 6 T IR 15 23R 11 52 M 34 3] 8 2 30007
(P <0.05) , HoAth JLI0T X 42 34 AE i 193 BR A5 R A0 B2 W)
ANEE(P>0.05), I PELLI FAEHATLIF T, 4
AN PR ZE T 4 SEE A S I TR A JBCR 1) 532 Wi J8 M R/ NI
PR K :C >B >A > D, B[R [E] > LB IE >
B L > [ IR
2.2.3 mp @R EAE RS

fdi /1] Design-Expert 10. 0. 7 A IR 151 )4 77
P2 ) = A 7 T P B S5 v 2 PR (LT S ) i gl R

SN 7 THT P4 38 U AR ) U b S 45 TR 28 22 i) ) 4
AR IR A A ST R A S 5 T, A R 4k A
TWHZEEEEAEHN B EE, 550, RS
ZOMEBETHERGES AL EAEH SR
",

GEA T 22T A AT 0 R L S5 BT R Y
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