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Fig 1 Scheme of clarification of date juice by
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Table 1 Variables and values based on design expert

Coded factor levels

Variables Low (-1)
F1: 5
polyvinyl alcohol (ml)
F2: 30
Temperature®C)
F3: 15

Time (minute)

0 High (+1)
10 15
40 50

30 60
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Table 2 List of Experiments in the CCD and the Responsezaoh Run

F1 F2 F3
RuUN polyvinyl alcohol Temperature T.ime
(ml) (°C) (minute)
1 15 40 60
2 5 30 30
3 5 30 15
4 10 40 30
5 15 50 60
6 10 40 30
7 15 30 15
8 10 40 30
9 5 50 60
10 10 40 30
11 10 40 15
12 10 50 30
13 5 50 15
14 10 40 15
15 5 40 30
16 10 40 60
17 10 40 30
18 10 30 30
19 15 50 15
20 15 30 60

Response 1 Response 2 Response 3
R1: R3:
Color C:::ji:ty Turbidity
(ICu) (NTU)
12.1 54.1 42.6
14.6 65 12.9
10.2 45 19
14.7 40.8 31.1
11.7 44.6 47.5
14.7 40.8 31.1
14.3 48.2 33.1
14.7 40.8 31.1
15.2 33.1 27.5
14.7 40.8 31.1
10.3 24 44.7
125 25.3 39.3
11.3 34 49
10.3 24 44.7
155 51 34.9
12.7 40.8 31.1
14.7 40.8 31.1
14.7 40.8 31.1
8.5 20.9 63
11.7 53.6 41.1
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Table 3 Some Characteristics of the Constructed Models

ResponsegY)

Regression equation

Coefficient Value

Y =Bo + By PVA (mL) +B2 TEC) 4 By timelmin)y B, pyA (mL) x PVA (mL) +Bs time(min) «
time(min) . B, TCC) e x TCC) 4 B, PVA (mL) «TCC) 4 B PVA (mL) x time(min) 4

By time(min)y TCC)

R?= 0.961
Rzadjusted_' 0.934

Date juice color

R%*= 0.895
Reagjustei® 0.846
Rpre= 0.662

Date juice clarity

R’= 0.893
Rzadjusted_' 0.860
R%pre= 0.805

Date juice turbidity

R%pre= 0.792

Ba 0.540
B, 0.189
B 0.420
Ba 0.3006
B. 0.0377
B -0.0055
B. -0.0072
B, -0.0252
B
B 0.0066
Ba 20.4
By -12.58
B 3.09
Ba 2.005
Ba 0.627
Be 0.0502
Be -0.0231
B5
B
By
Ba -27.8
B, 1.444
B2 1.787
Ba -0.174
Ba
Bs 0.0148
Be
B,
By
B 0.0276
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6 Response Surface Methodology (RSM)
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Fig 2 Response surfaces of date juice color based
on variables
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Fig 3 Response surfaces of date juice clarity based
on variables
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Fig4 Response surfaces of date juice turbidity basedadoables
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Fig5 Desirability plot of date juice clarity, turbigtt
and color based on variables

10. Composite Desirability
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7. Multiobjective optimization
8. Optimum zone
9. Desirability
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Table 4 Optimum Conditions Obtained by Response Surfacediitugl

Selected values Optimum values Variable name
F1:
5 5and15 Polyvinyl Alcohol (ml)
F2:
40 38-42 Time (minute)
34 32-36 F3:

Temperature (CO)
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Application of Polyvinyl Alcohol hydrogel to improve quality of date
Juice

Pirsa, S. '® Mazhari, M. M. 2

1. Department of Food Science and Technology, Bao@ilAgriculture, Urmia University, Urmia, Iran
2. Afagh higher education institute, Urmia, Iran
(Received: 2016/02/19 Accepted: 2016/04/06)

Hydrogel products constitute a group of polymeriatenials, the hydrophilic structure of which rergler
them capable of holding large amounts of water heirt three-dimensional networks. Extensive
employment of these products in a number of inéhlsand environmental areas of application is
considered to be of prime importance. As expectedural hydrogels were gradually replaced by
synthetic types due to their higher water absonptiapacity, long service life, and wide varietiésaw
chemical resources. In this work as an industpgliaation of hydrogels, Polyvinyl Alcohol (PVA) a&s
famous hydrogel was used to improve date concentnaality (increase clarity and color and decrease
turbidity). The PVA 0.5 g Lt was provided in water and mixed with 250 ml ofedatice samples. The
Central Composite Design (CCD) and Response Sul&ethodology (RSM) were used to study the
interaction between tree factors (PVA volume, iheetand the temperature of interaction) and opemiz
factors that affect quality imrovement. Resultsvgbod that PVA has good capability to improve date
Juice quality. The volume of PVA; 5 ml, time; 40mand temperature; 34 °C were obtained as optimum
conditions.

Keywords: Hydrogel, Polyvinyl alcohol, Date Juice, Quaiinprovement, Central Composite Design
(CcD).
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