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Optimization on aqueous enzymatic extraction conditions and functional
properties of protein from Moringa oleifera seeds by response surface method
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Abstract : In order to extract-and utilize the protein from the seeds of Moringa oleifera ,the extracting condition was optimized
by aqueous enzymatic method and the functional properties of protein were also evaluated. Effects of pH, temperature , time and
enzyme amount on the extraction rate of protein from the seeds of Moringa oleifera were established by single-factor tests. Pro-
tein was extracted-by aqueous enzymatic method and Box-Benhnken design and response surface method was used to optimize
the extraction process on the basis of single-factor tests. According to this model ,the optimal parameters of extracting protein
from Moringa oleifera-seeds were determined as solvent/material ratio 1: 10, extraction temperature 60 °C , hydrolysis time 4. 5
hi,enzyme amount'4.5% ,pH 9.0 with Alcalase protease. The extraction rate under this optimum condition was 68.23% . The
nitrogen.solubility index of protein from Moringa oleifera seeds was up to its peak when the process condition was pH 10,a
temperature of 55 °C. The water holding capacity increased as the increasing pH value and was best when the temperature was
40 °C. The oil absorption ability was most obvious at the temperature of 55 °C.
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Table 1  Factors and levels of response surface experiment

% Factor

ko X, W X, BV ATk Xy ]
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(%) (h)
-1 50 3.5 8.5
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Fig. 1  Effects of enzymes on the extraction rate of protein
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Table 2 Response surface design arrangement of the extraction rate of protein from the Moringa oleifera seed and experimental results

o Xy R X, WA X, 'Hall‘ﬁl X, BRI
No. Temperature Enzyme amount Time ol Extraction rate
(©) (%) (h) (%)
1 0.00 -1.00 0.00 1.00 57.56 £0.85
2 0.00 0.00 -1.00 1.00 58.88 +0.98
3 0.00 0.00 0.00 0.00 60.93 +0.73
4 -1.00 0.00 0.00 1.00 58.72 £0.74
5 0.00 1.00 1.00 0.00 66.23 +£1.32
6 0.00 1.00 0.00 1.00 60.99 +£1.19
7 0.00 <1. 00 0.00 -1.00 54.29 +1.38
8 1.00 0.00 0.00 0.00 64.45 +1.37
9 -1.00 0.00 -1.0 0.00 55.43 +0.98
10 -1.00 1.00 0.00 1.00 58.34 £1.67
11 0.00 0.00 1.00 0.00 64.51 £1.97
12 1.00 0.00 -1.00 1.00 60.90 £1.11
13 0.00 -1.00 -1.00 0.00 57.17+1.13
14 1.00 0.00 0.00 0.00 60.49 +0.56
15 -1.00 -1.00 0.00 -1.00 54.77 £0.81
16 0.00 0.00 0.00 0.00 61.47 £1.26
17 -1.00 0.00 0.00 0.00 53.08 £1.00
18 0.00 -1.00 1.00 0.00 58.53 +£0.26
19 1.00 -1.00 0.00 -1.00 62.20 +1.03
20 0.00 0.00 -1.00 0.00 59.06 +0.19
21 0.00 0.00 1.00 0.00 58.90 +0.42
22 0.00 1.00 0.00 -1.00 58.10 £1.28
23 0.00 1.00 0.00 -100 61.98 £1.06
24 0.00 0.00 1.00 -1.00 58.60 £2.12
25 0.00 0.00 0.00 0.00 62.24 +1.18
26 -1.00 1.00 -1.00 0.00 63.86 +0.56

27 0.00 0.00 1.00 0.00 63.70 £0.74
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Table 3  Regression model and analysis of variance of experimental results

P 3/ 5 ¥r H FAH P B E

Source Sum of square Mean square dr F-value P-value Significance
pieii] 252.05 18.00 14 6.820 0.000 1 o
X, 100. 80 100. 80 1 38. 160 <0.000 1 o
X, 52.00 52.00 1 19. 680 0.000 8 #
X3 19.18 19.18 1 7.260 0.019 5 #
X, 37.42 37.42 1 14.16 0.002 7 *

X, X, 3.59 3.59 1 1.360 0.266 3

XX, 0.03 0.03 I 0.013 0.911 3

XX, 0.71 0.71 1 0.270 0.614 7

X)X, 0.26 0.26 1 0.097 0.761 4

X)X, 0.04 0.04 1 0.014 0.908 9

XX, 8.38 8.38 1 3.170 0.100 2

X2 9.08 9.08 1 3.440 0.088 4

X,? 6.87 687 1 2.600 0.1328

X,? 0.59 0.59 1 0.220 0.643 9

x,? 16.50 16.50 1 6.240 0.028 0 *

Sl Lack of fit 30.83 3.08 10 7.110 0.129 5

TE:P<0.05, 225 83, " #7%;P<0.001, 22 R 35, 1~ Fom

o

Note: * P <0.05,significant difference; “* P <0.001,extremely significant difference.
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Fig. 14  Effects of temperature on NSI of protein from the

Moringa oleifera seed
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Fig. 16  Effects of temperature on WHC of protein from the

Moringa oleifera seed
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protein from/the Moringa oleifera seed
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