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PHYCOCYANIN FROM Spirulina sp. THESIS ADVISOR : ASST. PROF.

SUWAYD NINGSANOND, Ph.D., 125 PP.

PHYCOCYANIN/ SPIRULINA EXTRACTS/ DRYING/ MALTODEXTRIN/

MALTITOL/ GLYCEROL/ ANTIOXIDANT

This research selected suitable Spirulina from10 strains of Spirulina platensis
(IFRPD1178, 1181, 1190, 1204, 1208, 1212, 1213, and 1216) and Spirulina maxima
(IFRPD1183 and 1215) from the collection of the Institute of Food Research and
Product Development, Kasetsart University for phycocyanin extraction. Selection
criteria were based on their morphological properties, phycocyanin contents and
extracted yields. The results showed that their growth rates were not different.
However, IFRPD1183 and 1213 were selected for phycocyanin extraction because of
their high phycocyanin contents (17.53 and 17.14%, respectively), good cell
suspension in culturing media and adequate cell wall resistance to mechanical rupture
during harvesting.

Three methods of cell wall breakages for phycocyanin extraction were
conducted; (1) sonication, (2) repeatedly freezing and thawing (RFT), and (3)
enzymolysis with lysozyme. Ultrasonic waves were employed for sonication for 5,
12.5 and 20 sec at 70, 85 and 100% amplitudes. Freezing at -20°C for 1 —3 h with 1 to
3 thawing cycles were carried out for RFT. For enzymolysis, 9.09 and 18.17 mg
lysozyme per g of algae dry weight at 30, 37 and 44°C for 1 — 4 h were studied. The

results showed that sonication offered higher cell wall ruptures than RFT method.



After cell wall rupture by sonication, Spirulina phycocyanin was extracted at 25 and
37°C. It was found that extraction time significantly affected the extraction efficiency
(EE) of both strains (p<0.05), but extraction temperature did not. The EE value of
IFRPD1183 extracted at 37°C was higher than that at 25°C. From enzymolysis, the
extraction time and extraction temperature significantly affected EE and chlorophyll
contamination of crude phycocyanin (p<0.05). Lysozyme concentration was the only
factor affecting phycocyanin extraction from IFRPD1213, with no effect on
IFRPD1183. The EE of phycocyanin from IFRPD1213 using lysozyme was only
6.4% higher than that using only sodium phosphate buffer solution (0.1 M pH 7.0).
The extraction phycocyanins at 37°C using only buffer solution also provided 13 fold
EE higher than using RO water.

Effects of pH and heat on crude PC solution (0.123 pg/ml) from IFRPD1183
were determined in citrate-phosphate buffer with an ionic strength of 0.1 M at pH of
3.0, 4.0 4.5 5.0 and 6.0. Results showed that PC retained its native conformation at a
pH>5.0. Effects of heat under continuous heating from 30°C to 68°C in 240 seconds at
each pH showed that PC exhibited the highest stability at pH 5.0.

Phycocyanin from IFRPD1183 was dried with and without maltodextrin
glycerol and maltitol using spray drying and freeze drying. Results showed that
phycocyanin without stabilizers treated by spray drying and by freeze drying lost its
stability in term of A620/A370 changes at 31.5 and 5.5%, respectively. Phycocyanin
loss increased with increased maltodextrin and glycerol, but this loss was decreased
with increased maltitol.

Stability of dried phycocyanin with maltodextrin2 g/g protein and maltitol

1 g/g protein in term of A620/A370 changes was studied during keeping at 35 and



45°C under air and 80% vacuum. Results showed that storage under air/vacuum
packing had no effect on A620/A370 changes. Changes of A620/A370 of stored
phycocyanin followed the first order reaction with the rate constant of -9 x 10%/h and
13 x 10%/h at 35 and 45°C, respectively.

Effects of thermally dried phycocyanin on oil stability index (OSI) of virgin
coconut oil in term of induction time at 150°C were determined. Results showed that
dried phycocyanin had no effect on OSI of virgin coconut oil. However, dried
phycocyanin with stabilizers (maltodextrin and maltitol) significantly increased OSI
of virgin coconut oil higher than dried phycocyanin without stabilizer (p<0.05). OH
scavenging activity and iron chelating capacity of phycocyanin were studied. Results
showed that high degree of denaturation of dried phycocyanin offered high OH

scavenging activity, but it provided opposite results for iron radical chelating capacity.
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