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Table 1 The central composite rotatable design employed for treating beet molasses with bentonite and
gelatin in coded and actual value.

Coded value Actual value
Ben Gel
NO. Ben Gel pH (L) (L) pH
1 0 0 -2 6.00 0.055 3.0
2 0 0 0 6.00 0.055 5.0
3 0 2 0 6.00 0.100 5.0
4 0 0 0 6.00 0.055 5.0
5 2 0 0 10.00 0.055 5.0
6 1 -1 -1 8.38 0.028 3.8
7 0 0 2 6.00 0.055 7.0
8 1 1 1 8.38 0.082 6.2
9 1 -1 1 8.38 0.028 6.2
10 2 0 0 2.00 0.055 5.0
11 0 0 0 6.00 0.055 5.0
12 0 0 0 6.00 0.055 5.0
13 1 1 -1 8.38 0.082 3.8
14 -1 1 -1 3.62 0.082 3.8
15 -1 -1 1 3.62 0.028 6.2
16 0 0 0 6.00 0.055 5.0
17 0 -2 0 6.00 0.010 5.0
18 0 0 0 6.00 0.055 5.0
19 -1 1 1 3.62 0.082 6.2
20 -1 -1 -1 3.62 0.028 3.8
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2. adjusted R2
3. lack of fit
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Table 2 Statistical analysis results of fitted model on the response data.

Source R? Adjusted-R* p-Value ?:r lack of
i
Turbidity
Linear 0.67 0.61 0.00
Quadratic 0.95 091 0.05™
Color
Linear 0.25 0.11 0.03
Quadratic 0.88 0.78 046™
Ash
Linear 0.79 0.85 0.00
Quadratic 0.88 0.96 0.13™
CCs
Linear 0.57 0.49 0.02
Quadratic 0.85 0.72 0.51"™

ns = not significant.

Table 3 regression coefficients of the second-order polynomial model for the response variables(actual

values).
lcheg;giie?llz Turbidity Color Ash CCs
b -95.50 17061 +2.7 -8.42
b, +4.40%** -1635%** -0.13%** +0.55%
b, +47.79 -6670 -0.05%** 40.96
bs +35.70%** -2694%** -0.30%** 2.87
bb, -0.92 -59 -0.01#** -0.11
bb; -0.29 147.1 +0.06* -0.08
bby; -2.82 +605.7 +0.01 -2.74
by -0.32%* +24.47 +0.03* -0.02
b -29.40** +2491 +0.01 -268.91*
bs; -2 72%** +323.2% +0.09%** -0.18%*

Subscripts: 1= Bentonite concentration, 2 = Gelatin concentration, 3 = pH.
* Significant at 0.05 level.
** Significant at 0.01 level.
*** Significant at 0.001 level.
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Fig 1 Contour plot for the effect of (a) bentonite
concentrations and gelatin concentrations (pH = 5),
(b) pH and gelatin concentrations (bentonite
concentrations= 6), and pH and bentonite
concentrations (gelatin concentrations=0.055) on the
turbidity of beet molasses.
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Fig 2 Contour plot for the effect of (a) bentonite
concentrations and gelatin concentrations (pH = 5),
(b) pH and gelatin concentrations (bentonite
concentrations= 6 g/L), and pH and bentonite
concentrations (gelatin concentrations=0.055 g/L)
on the color of beet molasses.
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Fig 4 Contour plot for the effect of (a) bentonite
concentrations and gelatin concentrations (pH = 5),
(b) pH and gelatin concentrations (bentonite
concentrations= 6 g/L), and pH and bentonite
concentrations (gelatin concentrations=0.055 g/L) on
the colloid concentration of beet molasses.
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of pH and bentonite concentration at constant pH (5)
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In this research, response surface methodology based on 3-factor 5-level central composite design was
used to determine the effect of refining pretreatment variables on quality indexes of beet molasses. Hence,
the effect of bentonite concentration (2-10 g/L), gelatin concentration (0.01-0.1 g/L) and pH (3-7) on
turbidity, color, concentration of colloids (CCs) and ash of beet molasses were studied and well fitted by a
quadratic polynomial model (R*> 0. 85).The results showed that the pH was the main factor affecting the
purification indexes as it had a significant effect on all responses. Bentonite and gelatin as two common
clarifying agents improved the quality of molasses, although the ability of bentonite was much higher.
The optimum condition for purification pretreatment was found as 8.3 g/L for bentonite, 0.08 g/L for
gelatin and 4.03 for pH which were determined on minimization of the turbidity, color, concentration of
colloids (CCs) and ash. At this condition, the turbidity, color,ash and concentration of colloids were
calculated as 12.1 NTU, 2573 1U, 2.7, 0.9 g/L respectively.
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