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ABSTRACT

Phycocyanin is a blue pigment found in cyanobacteria, red algae and cryptomonads It has been
widely applied in many products. However, the commercial phycocyanin is not thermo stable. The aim
of this study is to identify hot spring cyanobacteria that can produce thermostable phycocyanin. The
samples in this study included five cyanobacteria obtained from the Applied Algal Rearch Laboratory
(AARL) and are identified as Calothix sp. NUP, Chroococcidiopsis sp. SK40, Cyanosarcina sp. SG40,
Leptolyngbya sp. PD45 and Pseuanabaena sp. TP8 and cyanobacterial mats were collected from some
hot springs in the northern part of Thailand, including Tha Pai Hot Spring in Mae Hong Son Province,
Mae Chan Hot Spring in Chiang Rai Province, Sankampeang Hot Spring and Thep Phanom Hot Spring
in Chiang Mai Province, Chae Son Hot Spring located in Lampang Province. Ten of the highest levels
of phycocyanin content were selected for thermal stability testing. The samples collected from the Chae
Son Hot Spring at a temperature of 61°C could be sustained after 1 hour of 70°C incubation with
%phycocyanin recorded at 67.78%. The community composition revealed that the dominant species
were Phormidium sp., Thermosynechococcus sp, Leptolyngbya sp. and Cyanosacina sp.
Thermosynechococcus elongatus AARLTO12 that was the only species that could be successfully
cultured. The growth rate of T. elongatus AARLTO012 that was cultured in BG II medium at a pH of 8.2
and at a temperature of 50°C for 45 days was recorded at 0.108 per day. The phycocyanin obtained from
this strain was extracted and purifiled by ammonium sulfate precipitation, Q—sepharoseTM fast flow

column chromatography and Sephadex-75 gel filtration chromatography. After purification, the



purification fold increasd by 6 fold. In vitro digestibility by saliva juice, gastric juice and duodenum
showed that the remaining %phycocyanin levels were 43.04%, 23.06% and 11.62% respectively. The
DPPH radical scavenging test showed that the GAE of phycocyanin extracted from 7. elongatus
AARLTO12 was recorded at 0.038 mg gallic acid/ mg extract.

In this study, T. elongatus AARLTO012 was able to be isolated and successfully cultured and
was purified by ammonium sulfate precipitation, Q-sepharoseTM fast flow column chromatography and
Sephadex-75 gel filtration chromatography. The thermostability test in this study revealed that the
phycocyanin extract obtained from this strain produced higher yields than the previous studies. The in
vitro digestion test revealed that the phycocyanin and antioxidant activity levels decreased after final

digestion.



