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Production of Red Pigment from Marine Bacterium Utilizing Colloidal Chitin. Ryu, Beung Ho* and
Min-Jong Kim. Department of Food Science and Biotechnology, Kyungsung Universisty, Pusan, 608-746,
Korea — This study is that of providing a fairly practical guide to the use of natural pigment in food industry. A strain
isolated from marine resources was carried out the production of red pigment. The pigment showed UV absorption
maxima at 520 and 550 nm. The color intensity in aqueous solution was fairly stable in the ranges of pH 5~8. The
strain KS-97 produced a maximum yield of red pigment at 25°C for 72 hrs with pH 7.0. The strain KS-97 was iden-
tified a Bacillus sp. based on morphological and biochemical characterization such as a rod form, motility, spore for-
mation, Gram positive and catalase production. The production of red pigment indicated that the stram KS-97
utilized at high concentration of colloidal chitin as carbon sources obtained maximum yield of red pigment at 25°C
for 72 hrs. The highest production of red pigment was observed with cultivation in medium containing 20% colloi-
dal chitin, 2.5 g polypeptone, 2.5 g yeast extract, 1.0 g KH,PO4, 0.01 g MgSO4-6H,0, 0.01 g ZnS0O,4, 0.01 g MnSO;4

(per 1).
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Fig. 1. UV-visible spectrum of red pigment isolated from the
strain KS-97.

Fig. 2. Transmission electron microphotograph of the strain
KS-97(bar;100 nm).

Table 1. Morphological characteristics of the strain K8-97

Rods with round end, single or in a mass,

Vegetative cells motile by means of peritric flagella, 0.6~0.8

% 1.3~1.8 um
ellipsoi 7~0.
Endospores Spores, ellipsoidal to oval, central, 0.7~0.8
% 1.3~1.8 um
Sporangia Definitely swollen.

Stain characteristics Gram positive
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Fig. 3. Photograph of colony appearence and red pigment iso-
lated strain KS-97 on the agar plate containing colloidal chitin
(a) and without chitin (b).

Table 2. Physiological characteristics of the strain KS-97

Reduction of nitrate +

Methyl red test +
Formation of indole -
Formation of H;S

Formation of acetyl carbinol +
Hydrolysis of starch +
Hydrolysis of casein +
Decomposition of tyrosine -
Catalase activity +
Urease activitly -
Oxidase activity +
Liquefaction of gelatin +

Peptonization of milk +
Hugh-Leifson test Oxidative and fermentative

Growth in 7% NaCl -
Temperature for growth 15~35°C (optimum : 25°C)
pH for growth 5~9 (optimurmn : 7)
Aerobiosis Aerobic

Bacillus sps} 7V Ak 202 sl 83t 4] ¢
o2 oA} AL Z KS-970|=kL FrEslale.
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Fig. 4. Effect of culture times on the red pigment production of
strain KS-97.
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Fig. 5. Effect of temperature on the red pigment production of
strain K8-97.
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Fig. 6. Effect of pH on the red pigment production of strain
KS-97.
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Fig. 7. Effect of colloidal chitin concentration on the red pig-
ment production by strain KS-97.
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Table 3. Effect of various carbon sources on the red pigment
production

Carbon sources Cell growth Pigment production
(1.0%, w/v) (ODg20 gm) (500 nm)

None 0.920 0.98
L-Arabinose 0.64 -
Xylose 0.38 -
Rhamnose 0.30 -
Dextrin 0.83 0.72
D-Mannose 0.85 0.70
Galactose 0.90 0.90
D-Fructose 0.88 0.90
Saccharose 0.94 1.0
Glucose 0.90 0.94
Maltose 0.80 0.83
Lactose 0.81 0.80

Table 4. Effect of various nitrogen sources on the red pigment
production

Nitrogen sources Cell growth Pigment
(1.0%, w/v) (ODe20 nm) activity (%)

None 0.099 0.70
Organic nitrogen sources

Malt extract 0.563 0.76

Peptone 0.891 0.94

Polypeptone 0.985 1.0

Tryptone 0.975 0.84

Yeast extract 0.951 0.83
Inorganic nitrogen sources

NaNO, 0.020 0.70

NH4NO; 0.172 0.74

(NH4):HPO,4 0.879 0.73

KNO; 0.548 0.72
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