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C-Phycocyanin (C-PC) is a blue pigment in cyanobacteria with fluorescent and
antioxidative properties. C-PC is presently extracted from open pond and raceway
cultures of the cyanobacterium Spirulina platensis. C-PC is considered a healthy
ingredient and mainly used as nutritional ingredients, fluorescent markers, natural
dye for food and cosmetics and pharmaceuticals. More than 3,000 tons S. platensis
dry weight that annually are produced worldwide used as health food products and
animal feed additives. Generally, after the C-phycocyanin extraction process from
dried Spirulina remaining the high amount of residue of biomass. It was contains the
biochemical molecules and bioactive compounds. The objective of this study was to
optimization of enzymatic reaction for Spirulina extract production from the residue of
C-Phycocyanin extraction for Spirulina extract concentrate production for using in novel
food products. Taguchi method was used to determine the optimum conditions for the

reaction. The experimental factors were the ratio of fresh S. platensis residue : water,
® ®
the concentrations of ProteAX ~, the concentration of Glutaminase SD-C100S ™~ and

reaction time, all experiments were conducted under pH 7 at 53 °C. It was found
that tray dried Spirulina sp. residue from C-phycocyanin extraction with 4-5 cycles
Dino-mill extraction and pH precipitation of protein (pH 5) using 50% citric acid at
room temperature revealed contains high quantities of protein, 61.2% of dry weight.

The optimal reaction conditions were as follows: the ratio of fresh Spirulina residue :



water, 1:2.5; the concentrations of ProteAX® and Glutaminase SD—ClOOS®, 2.0 and
0.8% based on protein content, respectively; and the reaction time, 20 hours. Under
these optimal conditions, total concentration of amino acid based on glutamic acid
was expected as 26.7 ¢/L, while the observation was 21 g¢/L. The production of

Spirulina extract concentrate from Spirulina extract by rotary vacuum evaporation at

45-50 °C. The concentration process was continued until the total soluble solids
(T.S.S)) of the extract reached to 60 °Brix. The results showed that the appearance of
product is thick, olive green and smell similar the chicken essence. The proximate
analysis of the Spirulina extract concentrate indicated that it was composed moisture
(14.2%), crude protein (21.5%), crude lipid (1.1%), fiber (1.1%), ash (4.8%) and
carbohydrate (57.3%). High Performance Liquid Chromatography of the amino acid
profile showed the species contains eighteen amino acids, ten of which were
essential, including arginine (0.9 w % of Spirulina extract concentrate), histidine
(0.5%), isoluecine (1%), leucine (1.5%), lysine (1%), methionine (0.6%), phenylalanine
(0.9%), threonine (1%), tryptophan (0.2%) and valine (1.3%). The major amino acids
were glutamic acid (2.2%) and aspartic acid (1.9%). Microbiological analysis was under
standard. From the results indicated that there is high potential to use the Spirulina
extract concentrate in functional food application such as seasoning sauce and
extract Spirulina soup. The result of sensory evaluation of three formulas of ready-
to-drink Spirulina extract fortified with gac fruit, cocoa and green tea found that
cocoa flavored has the highest overall score of 5.16 + 1.96 which corresponds to
neither like nor dislike to like slightly. The result of physical, chemical and microbial
qualities of ready-to-drink Spirulina extract soup cocoa flavored during 15 days
storage at low temperature showed that the shelf life was acceptable not over than

6 days.



