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A Marine Bacterium Accumulating Large Amount
of Poly-fB-hydroxybutyrate

Yoshio Bzura*, Isao Yumoro*, Norihisa Osexo*
and Takahisa KiMmura*

Abstract

Sixteen bacterial strains, which formed large slimy colonies on the medium and showed
flocculate growth in the broth containing mannitol, were isolated from a nursery tank used
for the forced cultivation of konbu {Laminaria japonica). The isolates were identified as
Psewdomonas marina on the basis of their morphological, cultural, physiological characteris-
ties and DNA G +C mole percent. The cells of P. marina growing in the mannitol contain-
ing medium accumulated large amount of poly-g-hydroxybutyrate which was about 30% of
the dry weight of the cells.

Among the samples of seawater, bottom sand and fronds of konbu collected at coastal
region of Funka Bay, Hokkaido, P. mamne was most abundant in decomposing frond of
konbu and could be easily isolated.
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Fig. 1. Sampling station.
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Incubated in MYC medium on shaker at 25°C for 40 hr
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Ceritrifuged at 8,000 rpm for 20 min
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Ceibrifuged at 8,000 rpm for 20 min
(PPit)

Dried

Fig. 2. Procedure of extraction of PHB-like substance from P. marine M-5-1
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Table 1. Characteristies of isolated strains from a cultured Laminaria juponica and
Arthrobacter marinus (Cobet et al., 1970}

A B A B
Gram v Hydrolysis of
Cell form st sr*? chitin
Floceulent gelatin -
in broth + casein
Motility B starch -
Flagellum mp mp™* alginate +
Oxidase - - tween 20 +
Catalase 4 - tween 80 - —
OF test 0 O DNA
Acid from NO, reduction — —
arabinose . N, fixation
fructose { Arginine
galactose B -+ dehydrolase -
innositol + arowth in
lactose i 09, NaCl — -
maltose + % NaCl
mannitol { 0.19%, tannic acid -
mannose ~ b Growth at
raflinose - 5C + &
rhamnose - 40°C + -
sorbitol - — PHB accumulation b +
suerose + + DNA GC mole 9, 64.6 63.3

xylose

3

A isolated strains (16 strains), B Arthrobacter marinus, ** variable, ** short rods,

** mono polar, ** oxidative.

Fig. 3. Electrom micrograph showing low electron dense granules (PHB, arrows) in the cells
of P. marina M-5-1.
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Fig 4. Spectrum of PHB-like substance extracted from P. marina M-5-1, after hydrolysis by
cone-H,S0,.

M M-5-1 Bk MY C 857
TR S 1

B B 3 e Lo, AP I BRI B E b

Ek
iy - Xm"~< X qu "’i'l E ILOD W/J’i:.x (,;, & 0‘30 g, PG
S, AR =, =T A - i

*wzmﬁ@mzc%Tﬁ%f

W70 29.9%) T, K =2
g, T b v, me b, Flie - T, Rv
PN BTH- f:c Ed i‘;, LN il ds & 004 N g 121°C 15 45
LR X A, IR T 100°C 10 S oo EAC A B S iuie . R ORI A < 2 b
AR 284 nm i - 2 wiR L (4, PIIB 0);:‘,"lfml SR A 2 e b VOB AR L
{Law and Slepecky, 1960),

%4z, Delafield et al. (1965) o FiEichE » € M-5-1 Bdhibidy & iz 7o 8 0ot j)ﬁj?’f"if[‘jl'5~l M-5-1
Peto G T MO MB B L, Do 5o 4 fl‘imhdf\f: F2), LMW~ v I
WU Alteromonas sp. No. 8R ¥k 3 ik 4078 U, ARH B B A8 M-5-1 s va!ﬁ;‘ﬁi‘ﬁi’éé{fﬂ;yf
) bnf a7,

VAL oo B A48 L ¢ M-5-1 Bl N R B PHB & ANE & hoie,

BT, B e

Table 2. PHB hydrolysis by some bacterial species

Hydrolysis

Pseudomonas marine M-5-1 (isolated) -
P. fluorescens NCMB 129 -
P.putida NCMB 406 -
P sacchavophila TAM 1504 -
Alteromonas sp. 1055-1 -
Alteromonas sp. No. 8R A

Fibrio parahaemolyticus 105 -
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3. P.marina ORFEBIZE T 537
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