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Abstract : The objective of this study was to optimize ultrasonic-assisted extraction of phospholipid fatty acids ( PLFAs)

from forest soil using response surface methodology (RSM). Based on single factor experiments, extraction temperature ,

time and amount of extraction solvent were selected for Box-Behnken central composite designing. RSM was employed to

study the effect of these factors on the yield of PLFAs. The results indicated that the optimal extraction conditions were

20 °C as exiraction temperature,21 ml as amount of extraction solvent, with 30 min of extraction. Under these condi-

tions, the maximal extraction yield reached 45.57 nmol/g (n =3). The response surface methodology used for the opti-

mization of ultrasonic-assisted extraction conditions of PLFAs from forest soil was simple and reliable.
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Fig. 1  Effect of ultrasonic temperature (A) ,extraction time (B) and amount of extraction solvent (C) on extraction yield of total PLFAs
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Table 1  Factors and levels of response surface analysis
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Table 2 Box-Behnken experimental design and results

No. Temperature Time extraction solvent (nmol/g)
1 0 -1 1 43.11
2 0 0 0 45.83
3 -1 1 0 42.94
4 0 -1 -1 42.99
5 1 -1 0 41.02
6 1 0 1 43.59
7 0 0 0 46.18
8 0 0 0 46.32
9 -1 -1 0 42.62
10 -1 0 -1 42.99
11 0 1 -1 41.15
12 -1 0 1 41.57
13 1 1 0 43.64
14 0 1 1 45.74
15 1 0 -1 39.87
16 0 0 0 46.71
17 0 0 0 46.61

®3 MEZRESUEEBENTEST
Table 3 Analysis of variance (ANOVA) for the fitted quadratic polynomial model

T3 2R S5 A Fl H B 5 F g P 1 BEM
Source Sum of square DOF Mean square F value P value Significance
Model 73.44 9 8.16 31.66 < 0.0001 EE

A 0.5 1 0.5 1.94 0.2063
B 1.74 1 1.74 6.75 0.0356 *
C 6.14 1 6.14 23.83 0.0018 * o
AB 1.32 1 1.32 5.13 0.0579
AC 6.6 1 6.6 25.63 0.0015 EE
BC 5 1 5 19.38 0.0031 * %
A? 26.5 1 26.5 102. 82 < 0.0001 E
B? 6.75 1 6.75 26.19 0.0014 EE
c? 13.89 1 13.89 53.89 0. 0002 EE
5% 2 Residual 1.8 7 0.26
Sk Lack of fit 1.31 3 0.44 3.52 0.1277 not significant
4l 22 Pure error 0.5 4 0.12
Jl 22 Cor. error 75.25 16
R* =0.9760 R*Adj =0.9452

TE:"P<0.05, 2257 8%;" " P<0.01, 2Rk 2%,
Note: * P <0. 05, significant difference; " * P <0.01 ,very significant difference.
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Fig. 2 Response surface plots of mutual influences of extraction conditions on the extraction yields of total PLFAs
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