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Fig. 1. Effects of pH on the stability of the bacterial pigments in the
dark at 25°C. Absorbances of the pigment extracts from bacterial
strins, Jull-1 and Jul4 were estimated at their A max, 537 nm and

378 nm, respectively. ( @ ) Pseudoalteromonas sp. Jull-1; ( O )
Pseudoalteromonas sp. Jul4.
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Fig. 2. Effect of temperature on the stability of bacterial pigments from Pseudomonas sp. Jull-1 (A) and Pseudomonas sp. Jul4 (B) in the dark.

(@)-20°C; (O )4°C; (M) 25°C; ([J) 40°C.
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Fig. 3. Effects of light on the stability of the bacterial pigments in the
dark at 25°C. Absorbances of the pigment extracts from bacterial
strins, Jull-1 and Jul4 were estimated at their A max, 537 nm and

378 nm, respectively. (O ) Jull-1 Light; (@) Jull-1 Dark; (A ) Jul4
Light; ( A ) Jul4 Dark.
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Fig. 4. Effect of metal ions (1%, w/v) on the stability of bacterial pigments from strain Jul1-1 (A) and Jul4 (B) in the dark at 25°C. ( A& ) None; ( A )
NaCl; ( @ ) AlCL; ( O ) FeCly; (<) CaCl,; (4 ) CuCly; ( ) ZnCl,; ( (1) MgClL; ( V ) KCL
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Fig. 5. Effects of various concentration of the bacterial pigments on
DNA damage in human lymphocytes using the comet assay. N,
negative control (no H,0,); P, positive control (H,0,); 5, sample
5 pg/ml PBS; 10, sample 10 pg/ml PBS; 50, sample 50 pg/ml PBS;
100, sample 100 pg/ml PBS.
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Fig. 6. Comparison of the protective effect between B-carotene and
the bacterial pigments in human lymphocyte cells using the comet
assay. ( A ) B-carotene; ( @ ) Jull-1; ( O ) Jul4.
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Fig. 7. Comparison of the antioxidant activities among various
concentration of bacterial piment extracts and B-carotene in the comet
assay by the estimated dose that would result in a 50% (EDy,) of
oxidative DNA damage in human lymphocytes. Jull-1 and Jul4
mean pigment extracts from Pseudoalteromonas sp. Jull-1 and
Pseudoalteromonas sp. Jul4, respectively.
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ABSTRACT: The Physicochemical Stabilities and Biological Activities of Pigment Extracts from
Pseudoalteromonas sp. Jull-1 and Pseudoalteromonas sp. Jul4
Jin-Sook Park'*, Hyun-Hee Cho', and Myung-Hee Kang® ('Department of Biotechnology,
Hannam University, Daejeon 305-811, Republic of Korea, *Department of Food and Nutrition,
Hannam University, Daejeon 305-811, Republic of Korea)

We investigated the physicochemical stabilities and biological activities of ethanol- extracted pigment from
marine bacteria Pseudoalteromonas sp. Jull-1 and Pseudoalteromonas sp. Jul4. The bacterial pigment of strain
Jull-1 was very stable at pH 5.0 below 25°C. The stability of the pigment showed higher stability in the pres-
ence of metal ions such as Cu*" and Mg?". The pigment has activity of free-radical scavenging (ICs, 95.2 pg/ml)
and the protective antioxidant effect (ED;, 82.3 pg/ml) against DNA damage in human lymphocytes. The bac-
terial pigment of strain Jul4 was very stable at pH range between 4.0 and 8.0 below 40°C. In the presence of
light, the pigment was also very stable, showing more than 90 percent of remaining absorbance during 14 days
at 25°C. The stability of the pigment, when metal ions were present, showed higher stability in all examined
metal ions except for Fe**, AI**, and Cu**, especially in the presence of Na*. The pigment has activity of free-
radical scavenging (IC;, 208.6 pg/ml) and the protective antioxidant effect (ED,, 96.4 ug/m) against DNA
damage in human lymphocytes. The result indicates that the bacterial pigments from marine bacteria,
Pseudoalteromonas sp. Jull-1 and Pseudoalteromonas sp. Jul4 showed higher physicochemical stability and
significant effects for reduction in oxidative DNA damage. Therefore, the results suggest that these bacterial
pigments could be used as a natural colorant having the advantages of antioxidant.



