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Optimization of PEF-assisted Organic Solvent Extraction
of Lecithin from Sika Deer Velvet Antler Slag

BAO Ni-na”
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Abstract ; High-voltage pulsed electric field (PEF) is an emerging non-thermal processing technology that has recently
generated much interest for improving the extraction rate of some bioactive substances and enhancing the quality of food
products. To improve the extraction rate of phosphatidylcholine (PC) from sika deer velvet antler slag, PEF-assisted or-
ganic solvent was applied in this study. The quantitative effects of field strength, pulse numbers, moisture content of ex-
traction solvent,and a three-level Box-Behnken design which was based on the results of a single-factor test was em-
ployed to optimize the parameters for extraction of PC. By solving the regression equation and also by analyzing the re-
sponse surface contour plots, the optimal PC extraction conditions were determined:field strength 20 kV/cm, pulse num-

bers 9 and moisture content of extraction solvent 10. 5, and the weight of PC extracted was 1.592 mg per 1g sika deer

velvet antler slag.
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Table 1  Independent variables and experimental levels for Box-Behnken design
GBS G JKF- Level
Factor Code 1 0 1
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Fig. 1  Effect of field strength on the extraction weight of PC
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Table 2 Design and result of Box-Behnken analysis

55 X X X S A
No. ! 2 : Actual yield (g) Predicted yield (g)
1 0 1 1 1.56 1.57
2 -1 1 0 1.47 1.47
3 1 0 1 1.46 1.47
4 0 0 0 1.55 1.55
5 -1 0 1 1.39 1.4
6 0 0 0 1.54 1.55
7 0 0 0 1.55 1.55
8 0 1 1 1.59 1.58
9 -1 0 -1 1.39 1.39
10 1 1 0 1.29 1.29
11 0 1 1 1.45 1.44
12 1 1 0 1.35 1.35
13 0 0 0 1.55 1.55
14 0 0 0 1.54 1.55
15 1 1 0 1.49 1.49
16 0 1 1 1.38 1.39
17 1 0 1 1.41 1.4
L X, (P <0.0001) &7k % X, (P =0.0003), — FRAS TR DR 28 20 5 A B3 4 RS 280 140 B At g o o 110 A
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Table 3 Analysis of variance for the quadratic polynomial model

H% PR Ryl brif 2= F{E P {E ] gt
Term Coefficient estimate Sum of square Standard error F-value Probability > F
HHE Intercept 1.55 3.566 x 107
X, 0.021 3.612 x103 2.819 x 103 56.83 0.0001
X, 0.080 0.051 2.819 x10° 805.39 < 0.0001
X, 0.019 2.813 x103 2.819 x 103 44.24 0.0003
X xX, 20.01 4.000 x10™ 3.987 x 107 6.29 0.0405
X, x X 0.013 6.250 x 10* 3.987 x 107 9.83 0.0165
X, xX; 0.010 4.000 x 10 3.987 x 107 6.29 0. 0405
X; x X, 0.11 0. 055 3.886 x 107 864.54 < 0.0001
X, xX, 0.032 4.244 x107 3.886 x 107 66.77 < 0.0001
X5 x X, 0.019 1.560 x 103 3.886 x 107 24.54 0.0016
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Table 4 Comparison of PEF and conventional extraction methods

ik 1ok i H 3 B B gl
Method PEF extraction Conventional extraction
A 1] Time 6 s 60 min
GBI PC yield (mg/g REHHE) 1.592 1.303
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