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Optimal extraction and antioxidant activity of total
phenolic acids from Lethariella spp.

ZHOU Yi-ling, LUO Feng-xia, FENG Shi-ling, DING Chun-bang "

College of Life Science ,Sichuan Agriculiural University ,Ya’an 625000, China

Abstract: The extraction process on total phenolic acids from Lethariella spp. was optimized using Box-Behnken design. The
result showed that the highest yield of total phenolic acid was 13.43 +0.56 mg/g (n = 3) under the optimal extraction con-
dition that the liquid to solid ratio was 30 mL/g,the ethanol concentration was 82% ,and the extraction time was 1.8 h. In vi-
vo antioxidant assays demonstrated that total phenolic acids from Lethariella spp. could scavenge DPPH free radical to some
degree and also possess a certain total reducing power. Moreover, the total phenolic acids extract could significantly increase
the survival rate (15.73% +4.89% ,P < 0.01) of Caenorhabdiiis elegans under thermal stress at 0. 05 mg/mL. The finding
suggested that the total phenolic acids extract from Lethariella spp. was a potential natural antioxidant that could be developed
into a novel functional product.
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Table 1  Factors and levels of response surface analysis
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Table 2 Box-behnken test design and results

WKL ik i V4 A AR
i i o i Tl i o

’ ratio( mL/g) concentration( % ) acid extraction rate( mg/g)
! 0 ! -1 8.87
2 1 0 1 10.22
3 1 0 1 11.09
4 0 0 0 12.14
5 0 0 0 12.60
6 1 1 0 11.41
7 1 0 1 8.95
8 1 0 1 13.41
9 0 0 0 12.41
10 1 1 0 11.67
1 0 0 0 13.02
12 1 1 0 8.71
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2:5% 2 ( Continued Tab. 2)
S e o4 i Ly 22
i Liqud sl ey i ey
: ratio( mL/g) concentration( % ) . acid extraction rate( mg/g)
13 0 1 1 11.87
14 -1 1 0 9.93
15 0 0 0 12.44
16 0 -1 -1 9.71
17 0 -1 1 10.04
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Table 3 Analysis of variance results

T5 2 A S5 A FI ¥J5 P p
Source of variance Sum of squares df Mean square
17 Model 36.86 9 4.10 54.41 < 0.0001"*"
A 11.93 1 11.93 158.53 < 0.0001"*"
B 0.48 1 0.48 6.32 0.040 2"
[ 5.99 1 5.99 79.53 < 0.0001"*"
AB 0.55 1 0.55 7.28 0.030 8~
AC 0.28 1 0.28 3.66 0.097 2
BC 1.78 1 1.78 23.68 0.001 8~
A2 1.77 1 1.77 23.53 0.001 9"
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Fig. 5 The scavenging effect of total
phenolic acid on DPPH radical
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Fig. 6 The total reductive ability of total phenolic acid
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Fig. 7 Effects of total phenolic acids on survival

rate of heat stress in C. elegans
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