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ABSTRACT

Eighty-one isolates of pigmented microorganisms were isolated from natural sources by

using spread plate technique with yeast extract malt extract agar, yeast extract peptone dextrose

agar, potato dextrose agar and malt extract agar. From the total, 73 isolates were pigmenied

yeasts; 3 isolates as black yeasts; 4 isolates as pigmented molds and one isolate was red

bacterium. All of pigments were classified in different groups according to their chemical

structures by chemical methods. All of pigmented yeasts produced carotenoid and some isolates

which produced carotenoid could also produced flavonoid. The four isolates of pigmented yeasts;

3B1, 3F2, 2Al and 3R4, later identified as Rhodotorula glutinis produced higher carotenoid than

the others. Black yeasts could produce melanin. Two isolates of pigmented molds produced



naphthoquinone and two isolates produced anthraquinone and flavonoid respectively. A red
bacterium, Serratia sp., isolated from red mushroom produced high yield of pyrrole pigment.

The yeast cells isolates 3B1, 3F2 and 3R4 were treated with ethylmethane sulphonate
(EMS), 30 Llg/mi in the culture containing 2.03x10° cells/ml for 1 hour. Sixteen isolates with
different color of colonies mutants were collected and examined for production of carotenoids.
The mutants showed different color colonies in deep-red, deep-pink, pink, pale pink, yellow and
orange on yeast extract peptone dextrose agar. The selected mB34 mutant containing higher levels
of carotenoids than the parent and the other isolated strains. HPLC analysis of the carotenoid
compounds of the mutant mB34 revealed the occurrence of B-carotene, trans-astaxanthin and
others. Media optimization in fermenter, the mB34 grew well and produced higher carotenoids
pigment in yeast extract malt extract medium containing 0.3 % yeast extract, 0.3 % malt extract,
0.5 % peptone and 3 % glucose than the other concentrations. The total pigments and dry cell
mass was 92.52 [lg/g of yeast and 9.80 g/l, respectively at 72 hours.

An isolate of the red bacterium, Serratia rubidaea could produce high water-insoluble
red pigment. The red pigment was easily extracted from cultures with acidic alcohol and then
purified by silica gel column chromatography cluted with ethyl acetate and methanol. The orange
pigment (PB) and purple pigment (PA) were obtained from using 100% ethyl acetate and 100%
methanol as solvents elution respectively. The PA and PB were further purified and identified by
HPLC, ESI-MS and H-NMR. The results showed that PB compound had a structure as

prodigiosin (C, H,,ON,). Prodigiosin production was examined in various media including



Vi

nutrient agar, potato dextrose agar, yeast extract malt extract agar, peptone glycerol agar and
modified media. Modified media, the cheap medium was prepared the same as potato dextrose
agar but 1%glycerol was used as carbon sourc-e instead of glucose and 1% (NH,),SO, as nitrogen
source. It was found that pigment production in modified medium containing 30mM potassium
phosphate buffer, pH 6.2 was higher than in the other medium. The optimum concentration of
glycerol and (NH,),SO, in this medium were found to be 1.5% and 0.3% respectively at 28°C
with shaking 100 rpm and gave high yields of pigment up to 9.73 g/l at 36 hours of incubation
time whereas in nutrient broth was 5.0 g/l at the same incubation time. Moreover, isolated
bacterium Serratia immobilized on polyester sponge and cultivated in the submerge fermentation
in modified medium showed the maximum pigment yield as 26.84 g/L. which was approximately
3-folds of free cells in the same media. The purified prodigiosin, 5 and 10 Llg/ml induced a
significant decrease in the viability of the human promyelocytic leukemia (HL-60) cells. The
chemical properties of the pigment were examined. The pigment was a pH indicator, being red in
acid solution and yellow-orange in alkaline. Upon .heating of the pigment in water bath for 120
min at 90°C, it could be stable which indicated the possibility for using as natural dye. Our
finding demonstrated that the pigment could be fixed and gave the same purple shade on cotton
yarn when tested them in different mordants and processes. Since the pigment can be mass-
produced by culturing, the medical application and the natural dye from this bacterium may

become promising,
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