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Optimization of Enzymatic Hydrolysis of Orange Pomace by Response Surface Methodology
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Abstract: Response surface methodology was used to optimize the enzymatic hydrolysis of orange pomace to achieve the
maximum juice yield. The combination of pectinase and cellulase at a ratio of 1:2 was more suitable for the enzymatic hydrolysis

of orange pomace than each of them. One-factor-at-a-time experiments were conducted to investigate the effects of temperature,

pH, enzyme dose and hydrolysis time on juice yield. The optimal conditions for the hydrolysis of orange pomace by both

enzymes were enzyme temperature 49.17 C, pH 4.23, enzyme addition 0.68 mg/g, and hydrolysis time 3.4 h. Under these

conditions, the juice yield from orange pomace was 22.36%.
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Table 1 Effects of individual and combined additions of pectinase
and cellulase on juice yield from orange pomace
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Fig.1 Effect of temperature on juice yield from orange pomace
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Fig.2 Effect of pH on juice yield from orange pomace
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Fig.3 Effect of total enzyme dose on juice yield from orange pomace
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Fig.4 Effect of hydrolysis time on juice yield from orange pomace
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Table 2 Coded values and corresponding actual values of the
optimization parameters used in response surface analysis

K-
B —1 0 1
Xu ik )% 1°C 40.0 50.0 60.0
X pH 3.50 450 5.50
X I /(mg/g) 0.30 0.55 0.80
Xa TN TA] /h 1.0 2.5 4.0
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Table 3 Experimental design and results for response surface analysis

5 XEIC  XepH  Xs INEEE/(mglg)  XeIE /o HTE %
1 40 35 0.55 25 17.61
2 60 35 0.55 25 17.72
3 40 55 0.55 25 17.46
4 60 55 0.55 25 17.06
5 50 45 0.30 1.0 19.08
6 50 45 0.80 1.0 18.31
7 50 45 0.30 4.0 21.80
8 50 45 0.80 4.0 22.42
9 40 45 0.55 1.0 16.32
10 60 45 0.55 1.0 17.35
11 40 45 0.55 4.0 18.91
12 60 45 0.55 4.0 17.59
13 50 35 0.30 25 17.90
14 50 55 0.30 25 18.83
15 50 5.5 0.80 25 21.16
16 50 5.5 0.80 25 19.41
17 40 45 0.30 25 16.45
18 60 45 0.30 25 16.92
19 40 45 0.80 25 18.99
20 60 45 0.80 25 18.22
21 50 35 0.55 1.0 18.11
22 50 55 0.55 1.0 18.92
23 50 35 0.55 4.0 20.75
24 50 55 0.55 4.0 19.12
25 50 45 0.55 25 22.25
26 50 45 0.55 25 22.25
27 50 45 0.55 25 22.25
28 50 45 0.55 25 22.25
29 50 45 0.55 25 22.25
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Table 4 Significance test of each coefficient in the fitted regression model

A KR TR AW ¥ F{E P {H M

Rt 107.700 14 769 1622 <0.0001 = **
X1 0.065 1 006 0.136  0.7177
Xz 0.500 1 050 1.055  0.3217
Xs 4.725 1 473 9967  0.0070 *
Xa 13.020 1 13.00 27.47 < 0.0001  **
XiXe 0.065 1 0.07 0.137  0.7167

XiXa 0.384 1 0.38  0.811  0.3831

XiXa 1.381 1 138 2912  0.1100

XeXa 1.796 1 180 3.788  0.0720

XeX4 1.488 1 1.49 3.14 0.0982

XaXa 0.483 1 048 1.019  0.3299
X3 75.000 1 75.00 158.2 << 0.0001  **
X3 19.170 1 19.20  40.44 < 0.0001  **
X3 7.005 1 700 1478  0.0018 *
X3 8.436 1 8.44 17.8 0.0009 *

Bk 6.637 14 0.47

JAUTH 6.637 10 0.66
gliiR % 0.000 4 0.00
SR 114.300 28 Rz = 0.9419
H: «. 2%, P<0.05; ««.mHEEF, P<0.0001.
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Fig.5 Response surface and contour plots showing the interaction
effects of hydrolysis conditions on juice yield from orange pomace
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Table 5 Results of verification experiments

S i % SR %
1 22.11
2 22.79 22.36
3 22.18
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