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Df Sum of squire Mean squire F value P value
Model 5 8.570 1.715 22.85 0.000
Linear 2 8.410 4.205 56.07 0.000
Concentration 1 8.405 8.405 112.07 0.000
Time 1 0.0049 0.0049 0.07 0.804
Square 2 0.0839 0.042 0.56 0.041
concentration*concentration 1 0.0147 0.0147 0.20 0.049
time*time 1 0.0599 0.0599 0.8 0.401
2-Way Interaction 1 0.0765 0.0765 1.02 0.346
concentration*time 1 0.0765 0.0765 1.02 0.346
Error 7 0525 0.075
Lack-of-Fit 3 0.4086 0.136 4.68 0.085
Pure Error 4 0.116 0.029
Total 12 9.0945
R-sq 94.75%
R-adj 94.05%
CV 0/8067
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Df Sum of squire Mean squire F value P value
Model 5 9.894 1.98 135.02 0.000
Linear 2 9.652 4.83 329.29 0.000
Concentration 1 9.599 9.508 654.94 0.000
Time 1 0.0533 0.0533 3.64 0.098
Square 2 0.169 0.085 5.77 0.033
concentration*concentration 1 0.061 0.061 4.15 0.021
time*time 1 0.086 0.086 5.90 0.045
2-Way Interaction 1 0.073 0.073 4.97 0.061
concentration*time 1 0.073 0.073 4.97 0.061
Error 7 0.103 0.015
Lack-of-Fit 3 0.0063 0.0021 0.09 0.963
Pure Error 4 0.096 0.024
Total 12 9.997
R-sq 98.97%
R-adj 98.24%
CV 0.8131
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Abstract

Introduction: The aim of this research work is to optimize the extraction conditions of
Scenedesmus Obliquus algae protein by enzymatic and alkaline methods using response
surface technique and to investigate the extracted protein’s functional properties.

Materials and Methods: Optimization of enzymatic protein extraction using Minitab
software with central composite response surface methodolog was designed for enzyme to
substrate ratio factors and enzyme’s effective time (cellulose enzymes and multi-enzymes
under optimum pH conditions) followed by optimization of the best treatment for the
maximum extraction efficiency in the shortest time and finally the extracted proteins were
identified by electrophoresis.

Results: The results showed that, the higher the enzyme concentration, the higher the
extraction rate and the protein extraction efficiency, therefore with an increase in the
concentration from 4 to 6 pl/ml, the efficiency of the extraction is increased from 15.28 to
27.87 percent using multienzyme, and it increased from 16.88 to 21.42 percent using
cellulase. The optimum conditions calculated at the highest concentration and lowest response
time were 4 pg / ml for 2.34 hours. The results obtained from the chemical extraction of
samples indicated that, the extraction efficiency was calculated as 19.13 percent. The results
of electrophoresis analysis showed that the proteins extracted from this microalga contained 8
protein bands with molecular weight ranging from 20 to 110 kDa.

Conclusion: Enzymatic extraction of proteins indicated a better yield as compared to
chemical extraction and also considering the economical aspects this method of extraction is
suggested.

Keywords: Cellulase, Extraction, Electrophorese, Identification of Protein, Multienzyme.
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