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Abstract

A marine bacterium producing red-pigment was isolated from southern sea of Korea and was
identified as Vibrio sp.. The strain was growing well on LB culture medium and red-pigment was
accumulated intracellularly. The productivity of red-pigment reached the maximum value after 24
hours and increased with addition of 1% fructose or 0.3% (NH4):SO4. The extracted red-pigment
from the cell showed the highest absorbance at 531nm by UV -VIS spectrophotometer and the value
of wavelength(A=531nm) was similar to that of anthocyan group. Using thin layer chromatography,
red-pigment was separated into two different components ; in addition, the purity of these com-
ponents were analyzed by HPLC. Molecular weight of these components were 281 and 236, respec-
tively. Therefore, the red pigment from marine bacterium Vibrio sp. was most likely to be composed
mainly of cyanidin(M.W.=281).
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Table 1. Identification of marine bacterium producing
the red-pigment

Test Results

Gram strain

Oxidase

Catalase
B-Galactosidase(ONPG)
Arginine dihydrolase(ADH)
Lysine decarboxylase(LDC)
Ornithine decarboxylase(ODC)
Citrate utilization(CIT)

H.S production(H>S)
Urease(URE)

Tryptophane desaminase(TDA)
Indole production(IND)
Acetoin production(VP)
Gelatinase(GEL)

Glucose utilization(GLU)
Mannitol utilization(MAN)
Inositol utilization(INO)
Sorbitol utilization(SOR)
Rhamnose utilization(RHA)
Sucrose utilization(SAC)
Melibiose utilization(MEL)
Amygdalin utilization(AMY)
Arabinose utilization(ARA)
NO: production(NO-NO2)
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Fig. 1. Cell growth and the production of red-pigment.
(@: Cell growth, O: Red-pigment productivity)
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Table 2. Effect of NaCl concentration on the cell growth and the red-pigment productivity

NaCl concentration(%6)

Cell growth(Asso)

Pigment productivity
(As3s of pigment solution)

1.065
1.046
1.050
0.819
0.622
0.447

Ol W - O

1.040
0.342
0.168
0.060
0.050
0.052

Table 3. Effects of carbon sources on the cell growth and the red-pigment productivity

Carbon sources(1%)

Cell growth(Aseo)

Pigment productivity
(Asss of pigment solution)

None 1.005
Glucose 1.234
Fructose 1.324
Maltose 1.148
Lactose 0.969
Sucrose 1.240
Potato starch 1.030

1.140
0.705
8.100
1.860
0.645
2.715
0.675

Table 4. Effects of inorganic nitrogen sources on the cell growth and the red-pigment productivity

Inorganic nitrogen

Cell growth(Ase)

Pigment productivity

sources(0.3%) (Asss of pigment solution)
None 1.314 0.885
(NH4)2S04 1.318 2.610
CH3COONH4 1.279 0.630
NH4NOs 1.212 0.375
NaNQO; 1.247 0.345
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Fig. 2. UV-VIS spectrophotometer spectrum of the

red-pigment produced by marine bacterium

Vibrio sp..
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Fig. 3. TLC separation of the red-pigment produced
by marine bacterium Vibrio sp..
(A anthocyanin of M.W. 281, B: anthocyanin of
M.W. 236)
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Fig. 4. HPLC chromatogram of the red-pigment.
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Fig. 5. GC chromatogram of the red-pigment produced by marine bacterium Vibrio sp..

Fig. 6. Chemical structure of cyanidin.

(NHg)2SO+E #7190 & of & Qatekg w4l @
o weksle] dojR FAE ¥E methanol® F3§
] A A 42 UV-VIS spectrophotometer® #4% 2
F Ho F5340] 53Inmelg e, 712 de
e 4l anthocyanA 49 Mt U Fr44E
AU E Ao 2 & 4 319l 3 methanol & A4
€ TLCe} HPLCR #2] - A A)3le] GC/MSE £4&

A3 ¥ 28139 2363 257 Bl AEHUL
), 2812] Ex}&kE 7HA| = B4l 7% anthocyanin
9] 713 Fzo OH717} 57} &M3+ cyanidin.2
Z2A =t el B Aol AR sk f
Vibrio sp.7} AAHke AN 4E cyaniding FAE
2 2 #& anthocyan A9} HAade] Fais et &
A geAd 7|y L o) &5 FF Mk} AP 4L AA
7t T2k, g4 92 AHgE T 9le 3 A
A JAY £ de A4 2H4, AE, 9%E,
sAE 518 48 T 5o AHeE 9l 2B]E AR
el

AL 2

£ d7e sdseAde] g v A ds
4 19959 % IEF 7|xdet 74 e AT =
Al X QA(FA] W13 : BSRI 94-4410)¢]] 2] s A o] F
ojzglon, old it ZFAt= it



300

w N

10.

11.

A% uEa) - el

fu

=
[

. Gunatilaka, L. A. A, Sirimanni, S. R., Sothersworan,

S. and Sreyani, H. T. B. : Flavonoids of G. carmerii
and G. fosbergii Bud FExudtes Phytochem., 21,
805(1982) '

. Riboh, M. : Natural colors. Food Eng., 49, 66(1977)
. Francis, F. J. : Lesser-Known food colorants. Food

Technol., 4, 62(1987)

. Inouye, H. : Chemistry of the constituents of gardenia

fruits. Gendai Toyvo Ixaku., 4, 43(1983)

. Tsukiota, M., Hiroi, T., Suzuki, T. and Konno, T. :

Pigment production by mutants of Monascus anka
Nippon Nogeikagaku Kaishi., 60, 451(1936)

. Lee, B. H. and Lee, S. H. : Production of bluish purple

pigment from streptomyces californicus KS-89. Kor.
J. Biotechnol. Bioeng., 9, 147(1994)

. Suich, 1. : Preperation of soluble Monascus pigment.

Patent, 48, 245(1973)

. Yu, J. H, Yoo, S. K. and Yang, R.: Extraction of

orange vellow pigment from defatted gardenia.
Korean J. Food Sci. Technol., 7, 30(1975)

. Larsen, H. : The family halobacteiaceae. The procar-

yote, 1, 976(1981)

Hiromi, K., Sullivan, C. W. and Hiroaki, S. : Bacterial
plasmids in antartic natural microbial assimblages.
Appl Env. Microbiol., 48, 515(1984)

Krig, N. R. and Holt, J. G.: "Bergey’s manual of

AEY -

13.

14.

15.

16.

17.

A4

okl

Q-

systematic bacteriology”, Williams and Wilkins, Balti-
more, Vol. 1, p.140(1934)

. Chi, Y. E., Lee, B. H,, Park, W. Y., Park, B. G. and

Ryu, B. H.: Cultural conditions of Streptomyces
califonicus KS-89 for the production of bluish purple
pigment. J. Korean Soc. Food Nutr., 19, 201(1990)
Kim, H. S., Kim, D. H,, Yang, H. S., Pyun, Y. R. and
Yu, J. H. : Studies on the red pigment produced by
Monascus sp. in submerged culture ; Part I. Isolation
of strain and cultural conditions of pigment produced.
Korean J. Appl. Microbiol. Bioeng., 7, 23(1979)
Tsuneo, S., Simidu, U. and Taga, N. : Distribution of
aerobic bacteria which contain bacteriochlorophyll a.
Appl. Environ. Microbiol., 38, 43(1979)

Kazuyoshi, S., Hagiwara, K. and Shimizy, S. : Effect
of cultural conditions on tetrapyrrole formation, espe-
cially bacteriochlorophyll formation in a facultative
methylotroph, Protaminobacter ruber. Agric. Biol
Chem., 49, 1(1985)

Tsuneo, S., Shioi, Y., Takamiya, K. L, Sutton, D. C.
and Wilkinson, C. R. : Distribution and physiology of
aerobic bacteria containing bacteriochlorophyll a on
the east and west coasts of Australia. Appl. Environ.
Microbial., 57, 295(1991)

Alain, R., Oszmianski, J. and Sapis, J. C.: Determi-
nation of carotenoids in fruits of Rosa sp.(Rosa
canina and Rosa rugosa) and of chokeberry(Aronia
melanocarpa). J. Food Sci., 54, 774(1989)

(19964 149 12 A4



