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3. Coagulation
4. Scenedesmus obliquus
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1. Response surface methodology
2. BOX-Behnken
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Table 1 Actual and coded levels of independent factors according to Box-behnken design
Low High Low High

Factor Name Units Type Actual  Actual  Coded Coded Mean
A Chesse whey % Numeric 0 5 -1 1 2.5
B Walne medium pL Numeric 0 50 -1 1 25
C Incubation time = Day  Numeric 0 14 -1 1 7
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A: The effect of cheese whey concentration on cell density
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Fig 1 The effect of independent factors on cell density
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Fig 3 The effect of independent factors on total carotenoids content
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Table 2 Analysis of variance table (A: Cell density, B: Total chlorophill, C: Carotenoieds, D: Protein)

Sum of

Mean F p-value (Prob >

A Source Squares d Square Value F)
Model 2.61 3 0.87 9.19 0.0177 significant
A-Whey (%) 0.22 1 0.22 232 0.1882
B-Walne Medium (puL) 0.53 1 0.53 5.64 0.0635
C-Incubation Time 2.55 1 2.55 26.93 0.0035
(Day)
Residual 047 5 0.094
Lack of Fit 0.35 4 0.087 0.7 0.7031 not significant
Pure Error 0.12 1 0.12
Cor Total 3.08 8
R-Squared=0.85 Ln(Cell density (Cell/L)) =16.97+0.27* A+0.39* B-0.85* C
B Source SS(;l liglf::fs df Sl\(/][lel::?e Viue p-ValueF()PrOb -
Model 139 3 0.46 7.99 0.0028 significant
A-Whey (%) 0.12 1 0.12 2.12 0.1693
B-Walne (nL) 0.84 1 0.84 14.47 0.0022
C-Incubation (Day) 043 1 043 737 0.0177
Residual 0.75 13 0.058
Lack of Fit 0.54 9 0.06 1.11 0.4961 not significant
Pure Error 0.22 4 0.054
Cor Total 2.14 16
R-Squared=0.65 Log10(Chlorophyll (gl_%/tzrgl)*)z-Ol 3-0.12* A+0.32*
C Source SS(;l liglf:?i; df SD(/][S;:}e Vﬁue p-ValueF()Prob ~
Model 0.97 2 0.49 17.51 0.0004 significant
B-Walne Medium (puL) 0.9 1 0.9 32.64 0.0001
C-Incubation Time 0.071 1 0.071 257 0.1374
(Day)
Residual 0.3 11 0.028
Lack of Fit 0.087 8 0.011 0.15 0.9858 not significant
Pure Error 0.22 3 0.073
Cor Total 1.28 13
R-Squared=0.76 Chlorophyll (mg/ml)=0.53+0.36* B-0.1* C
D Source SS(;l liglf::fs df Sl\(/][lel::?e Viue p-ValueF()PrOb -
Model 77410.48 5 15482.1 1491 0.0001 significant
B-Walne Medium (puL) 439453 1 439453 423 0.0642
AC 6601.56 1 6601.56 6.36 0.0284
BC 4900.01 1 4900.01 472 0.0526
AN2 882297 1 882297 8.5 0.0141
Ccn2 54948.02 1 54948.02 52.92 <0.0001
Residual 11422.2 11 1038.38
Lack of Fit 7353.59 7 1050.51 1.03 0.519 not significant
Pure Error 4068.61 4 1017.15
Cor Total 88832.68 16
R-Squared=0.88
0)
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The aim of this study was to investigate the effects of different concentrations of cheese whey and Walne
culture medium to produce Dunaliella salina biomass and evaluation of its biochemical properties. For
this purpose, three factors including the concentration of Walne culture medium (0-50 ul), the percentage
of cheese whey (0-5 %) and incubation time (0-14 days) using Box-Behnken design with 17 Runs were
studied. Results showed that increasing of cheese whey percentage and Walne culture medium caused to
increase cell density but it was not statistically significant (p>0.05). Increasing of the Walne culture
medium led to increasing chlorophyll and carotenoids and showed a significant difference (p<0.05). The
cell densityand the amount of chlorophyll and carotenoids decreased gradually with increasing incubation
time, however, there was no significant difference observed in the levels of chlorophyll and carotenoids
(p>0.05). Significant differences were observed between the different treatments in producing cell density
(p<0.05). The protein content was significantly increased with increasing of cheese whey percentage and
incubation period up to 7™ (p<0.05). Also, increasing in Walne culture medium concentration resulted in
increasing the protein content until day 7 of the incubation period and decreased (from day 9 onwards)
over time and reached its lowest level on day 14 but no significant differences was detected through the
period (p>0.05). Optimum conditions were obtained on day 5 of incubation, 5 percent of cheese whey and
zero percent of the Walne culture medium. In the mentioned condition the amount of cell density, protei
and carotenoid was 2.74x10", 288.75 mg/kg, 0.202 mg/ml respectively.

Keywords: Dunaliella salina, Cheese whey, Walne medium, Biomass, Chlorophyll
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