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Table 1 The central composite design used for
purification of raw sugar beet juice with
pectinase enzyme.

Ex Time Temperature Enzyme-
oF__ (min) ©) Conc (%)
' Xy Xz X3
1 36 43.0 0.0032
2 60 47.5 0.0095
3 60 47.5 0.0095
4 60 47.5 0.0095
5 60 47.5 0.0095
6 36 43.0 0.0157
7 60 47.5 0.0095
8 36 51.9 0.0157
9 60 47.5 0.0200
10 60 47.5 0.0095
11 84 43.0 0.0157
12 84 43.0 0.0032
13 60 47.5 0.0010
14 20 47.5 0.0095
15 36 51.9 0.0032
16 84 51.9 0.0157
17 100 47.5 0.0095
18 60 55.0 0.0095
19 84 51.9 0.0032
20 60 40.0 0.0095
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Table 2 Statistical analysis results of fitted model on the response data.

p-Value for lack of

Source R? Adjusted-R? fit
Viscosity

Linear 0.35 0.22 0.001
Quadratic 0.92 0.85 0.065™
Turbidity

Linear 0.28 0.15 0.000
Quadratic 0.96 0.93 0.11™

Color

Linear 0.25 0.11 0.03
Quadratic 0.88 0.78 0.46"™

Purity

Linear 0.08 -0.08 0.000
Quadratic 0.96 0.92 0.19™

ns = not significant.
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Table 3 Regression coefficients of the second-order polynomial model for the response variables in actual

values.
Regression coefficient Viscosity Turbidity Color Purity
bo 17. 50 2365.22 54690.54 63.14
b, -9.39x10°3* -2.95 -28.87 0.096
b, -0.57%** -90.21%** -2037.29** 0.92%*
bs -18.86* -4266.54* -1.55x10"® 132.94
bby, 9.46x10° 0.04 -0.033 -0.31x10**
bbys 0.03 26.60 168.36 -0.35
bb,s 0.17958 -25.14 2083.16 -0.85
by 2.63x10° 7.34x1073* 0.23* -3.9x610 x>
[ 5.73x103%x* 0.90%*** 20.68*** -8.77x103%**
bas 155.50 1.62x10™***  1.41x10* -3611.18***

Subscripts: 1= reaction time, 2 = incubation temperature, 3 = enzyme concentration.
* Significant at 0.05 level.
** Significant at 0.01 level.
*** Significant at 0.001 level.
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Fig 2 The effect of (a) pectinase concentrations and
time (at T = 47.5 °C), and (b) pectinase
concentrations and temperature (at t = 60 min) on the
turbidity.
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Fig 1 The effect of (a) pectinase concentrations and
reaction (at T = 47.5 °C), and (b) pectinase
concentrations and temperature (at t = 60 min) on the
viscosity.
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Fig 3 The effect of (a) pectinase concentrations and
time (at T = 47.5 °C), and (b) pectinase
concentrations and temperature (at t = 60 min) on the
color.
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In this research, response surface based on central composite design (3-factor 5-level) was
applied to estimate the efficacy of independed variables on quality indexes (depended
variables) of raw beet juice. Hence, the effect of different durations (20-100 min),
temperatures (40-55 °C), and at various concentration level of pectinase (0.001-0.02 % v/v)
on viscosity, color, turbidity and purity of sugar beet juice were investigated and successfully
coordinated by a second-order polynomial model (R*> 0. 85). The experiments indicated that
the temperature was the most important variable affecting the characteristics of the raw juice
as it exposes a significant effect on the responses. The recommended enzymatic treatment
condition from the study was at 0.012 % enzyme concentration at 49C for 65 min.

Keyword: Sugar beet; Enzymatic pre-treatment; Pectinase enzyme; Response surface
methodology
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