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Study on enzymatic combined chemical demulsification process of emulsion

from enzyme-assisted aqueous extraction of pumpkin seed oil
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Abstract; In order to increase the extraction rate of pumpkin seed oil by
enzyme-assisted aqueous extraction, using method of enzymatic combined
chemical demulsification process by adding Bacillus licheniformis protease
(pH 9~12) during emulsion from enzyme-assisted aqueous extraction of
pumpkin seed oil. According to single factor experiment and response sur-
face methodology, the best processes for enzymatic demulsification were:
volume ratio of water to emulsion 0.9 : 1 (mL/g), dosage of enzyme
3078 U/g, hydrolysis temperature 51 “C, hydrolysis time 2.5 h,
and the demulsification rate of the verification experiment was
88.39%. The effect of adjusting the pH on emulsion stability and de-
mulsification rate after enzymatic demulsification was analyzed. It
was found that the demulsification rate increased to 95.47% when
adjusted pH to 4.5 after enzymatic demulsification.

Keywords: pumpkin seed oil; demulsification; protease; stabilization

of emulsions; pH adjustment
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Effects of enzyme type on the demulsification rate

Figure 1
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Figure 4 Effects of hydrolysis temperature on the

demulsification rate
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2.4.2 WP LR T g Design-Expert 8.0 i3t 70 #r

B XS FL AR 10 B 2 2R HE AT o0 B s S ST EL R X B I

JE OB LE BB A i p L R BN
R=288.42+0.13A —0.55B+0.23C —0.39D —0.37AB+

0.34AC—0.46AD —0.64BC +1.48BD+0.12CD —0.88A* —

3.03B* —2.28C* —2.59D", (2
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Table 2 Factors and levels used for response surface

methodology
p— A BRI B/ B Wk C Mg/ D [
C (mL/g) (U-g™hH pH
—1 45 0.5: 1.0 2 000 10.0
0 50 1.0 : 1.0 3 000 10.5
1 55 1.5 1.0 4 000 11.0
R3 MEEBREARRER
Table 3 Experiment program and results for response
surface analysis
e A B C D R WERLE/ %
1 0 0 0 88.34
2 —1 1 0 0 84.53
3 0 0 1 1 83.45
4 1 —1 0 0 84.90
5 1 1 0 0 83.68
6 0 1 0 1 83.76
7 0 —1 0 —1 85.87
8 1 0 1 0 86.14
9 —1 0 —1 84.90
10 0 1 1 0 82.45
11 1 0 0 —1 86.12
12 0 0 0 0 88.58
13 0 0 —1 —1 83.58
14 0 0 0 0 88.59
15 0 0 0 0 87.97
16 —1 0 —1 0 85.05
17 0 0 —1 1 82.36
18 0 —1 1 0 84.95
19 0 1 —1 0 82.80
20 —1 0 0 1 84.95
21 0 —1 —1 0 83.72
22 0 0 1 —1 84.18
23 1 0 —1 0 84.95
24 0 0 0 0 88.46
25 —1 —1 0 0 84.29
26 1 0 0 1 84.32
27 0 1 0 —1 81.31
28 0 —1 0 1 81.46
29 —1 0 1 0 84.98
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Figure 7 Response surface showing the interactive effects of four extraction parameters on the yield of pumpkin seed oil
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Table 4  Analysis of variance for response surface

TR FIIM AME By FME PfE W

5 7Y 119.14  14.00 8.51 33.13  <C0.000 1 % %

A 0.19 1.00 0.19 0.74 0.404 2
B 3.64 1.00 3.64 14.17 0.002 1  » *
C 0.65 1.00 0.65 2.53 0.134 3
D 1.85 1.00 1.85 7.20 0.017 8 *
AB 0.53 1.00 0.53 2.07 0.171 8
AC 0.46 1.00 0.46 1.80 0.201 0
AD 0.86 1.00 0.86 3.33 0.089 4
BC 1.66 1.00 1.66 6.48 0.023 3 *
BD 8.73 1.00 8.73 33.99  <C0.000 1 * %
CDh 0.06 1.00 0.06 0.23 0.636 3
A? 4.99 1.00 4.99 19.44 0.000 6 % %
B? 59.65 1.00  59.65 232.23 <C0.000 1 * %
C? 33.65 1.00  33.65 130.99 <C0.000 1 * %
D2 43.51 1.00  43.51  169.40 <C0.000 1 * %
k% 360 1400 026

29 LI 2.99  10.00  0.30 1.99 0.265 4
Bk 2 0.60 4.00 0.15
S Al 122.73  28.00
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Figure 8 Particle size distribution
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