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51911831 : MAJOR: ENVIRONMENTAL SCIENCE; M.Sc.
{ENVIRONMENTAL SCIENCE)
KEYWORDS: POLYHYDROXYBUTYRATE / ALCALIGENES LACTUS TISTR 1403/
CASSAVA PULP HYDROLYSATE/ 2-AMINOANTHRACENE / GAMMA
RADIATION
KWANJAI KAEWIJAN: POLY-B-HYDROXYBUTYRATE (PHB) PRODUCTION OF
ALCALIGENES LACTUS TISTR 1403 TREATED WITH GAMMA RADIATION AND
2-AMINOANTHRACENE. ADVISORY COMMITTEE: KRONGCHAN RATANAPHADIT, Ph.D.,

SAETHAWAT CHAMSART, Ph.D., ANCHANA PATTANASUPONG, Ph.D. 145 P.2011.

Comparative production of Polyhydroxybutyrate by Alcaligenes lactus TISTR 1403
{parental strain) and the one treated with gamma radiation, 2-aminoanthracene (2-AA} and with
gamma radiation and 2-AA was studied using a modified PHB production medium with glucose as
the carbon source cultivated on a shaker at 200 rpm and at room temperature. 4. lactus TISTR 1403
/ Y-2AA produccd celi biomass (cell dry weight} and PHB at concentrations of 1.50 and 0.60 (g/L)
with a PHB content of 40 % of the dry ccll wcight and a PHB yield coefficient (Yp/x) of
0.58 g/g higher than thosc of 4. lactus TISTR 1403 trcated with only gamma radiation or only
2-aminoanthracenc and parental strain.Different carbon sources ie. fructose, Lab. grade sucrose,
commercial sucrose (Mitr Phol white sugar, natural mincral -sugar and brown sugar), commercial
maltodextrin, cassava starch hydrolysate, and cassava pulp hydrolysate were used for the production
of PHB. It was found that Lab. grade sucrose and Mitr Phol natural mineral sugar gave PHB of 80%
of dry cell weight whilst cassava starch hydrolysate gave PHB of 57% of dry cell weight higher
than that of the control using glucose (50 % of PHB of dry cell weight). The initial cassava pulp
hydrolysate concentrations ranging from 30 to 70 % {v/v)} were studied for the production of PHB.
The result showed that that of 50% {v/v} gave a maximum PHB concentration of 1.08 g/l with a
content of 94.73 % of the dry ccll weight. Using different nitrogen sources i.e. ammonium sulfate,

ammonium chloride, ammonium nitratc, ammonium acetate and urea, with ammonium nitrate



A. lactus TISTR 1403 /Y-2AA produced cell dry weight and PHB at concentrations of 6.60 and 2.08
{g/L), respeclively with a PHB content of 39.61% of the dry cell weight. However, ammonium
sulfate gave the highest PHB content of 70 % of the dry eell weight. The effect of carbon to nitrogen
ratios was studied using ammonium sulfate with cassava pulp hydrolysate at a concentration of 50%
(v/v). Found that all the C:N ratios, A. lactus TISTR 1403/Y-2AA produced similar coneentrations of
cell dry weight and PHB whilst the C:N ratio of 15 gave maximum dry cell weight and PHB at
concentrations of 4.44 and 2.60 (g/L), respcctively with a PHB content of 58.55 % of the dry cell
weight.

Cultivation of 4. lactus TISTR 1403 /Y- 2AA in a 5-L bioreactor produced cell dry weight
and PHB at concentrations of 4.53 and 2.47 {g/L)}, respectively with a PHB content of 54.52 % of the
dry cell weight, a PHB yicld coefficient (Yp/x) of 0.66 (g/g of cell dry weight), a cell yield eoefficient
(Yx/s} of 0.32 {g/g reducing sugar consumed) and a PHB vyield coefficient of PHB (Yp/s) of
0.24  (g/g reducing sugar consumed). Type and quantitative analysis of biopolymer produced by
A. lactus TISTR 1403/Y-2AA cultivated with cassava pulp hydrolysate as carbon source was
investigated with a GC-MS. The result showed that the polymer was the same type as the standard
PHB with mass spectra (m/z) of 74, 87 and 103. From all experiments, cassava pulp hydrolysate as

the carbon source gave a PHB yield of 76.6 timcs greater than that of glucose.
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