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9. 1. 1 Rhodobacter sphaeroides RV
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9. 1. 2 Lactobacillus plantarum
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Fig. 1b  AFM image of Lb. plantarum

Table1-1 aSy medium
Components Amount
Ammonium Sulfate 1.25¢
Disodium Succinate *hexahydrate 98¢
Yeast Extract 1.0g
Dipotassium Hydrogenphosphate 075g
Potassium Dihydrogenphosphate 085¢
Magnesium Sulfate 02¢g
Vitamin solution 10 ml
Inorganic solution 5ml
Filled up with distilled water 1000 ml
pH is adjusted at 8.5
Table1-2 GYP medium
Components Amount
D(+)»Glucose 10g
Yeast extract S5g
Peptone 5g
Magnesium sulfate 04pg
Manganese (I1) sulfate- 5H,0 00lg
Iron (11) sulfate=7H,0 001 g
Sodium chloride 001 g
Filled up with distilled water 1000 ml
pH is adjusted at 7.0
Gy BE ¥ A
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Fig.2 Pilot model of PHB production system
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@: PHB production from modified waste.

A : PHB production from organic acid (50 mM of

sodium acetate and 10mM of ammonium sulfate).

We expected that organic waste was wore efficient
substrate than the experimental culture media.

Fig.3 PHB production in Rh. sphaeroides RV
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In co-culturing system,the accumulation time of

PHB moved 48hour earlier than culturing single
strain of Rh. sphaeroides RV.
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Fig.4 PHB production in co-culture
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YIRELIATIR, ABHOWESHEVIEIEF
BOFEMBEIITHY, Rh. sphaeroides RV #R &
Lb. plantarum OREHM2: 1 0 b DT 40
mMOER, 1:105DTIE32mM, 1:2DH
DTiE 3lmM Tdh > 7:2(Fig. 6 ).
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In proportion to the ratio of more Lb. plantarum to

less Rh. sphaeroides RV, the lactate concentration

was increased.

Fig.5 Lactate production in co-culture

DRI EZ S5 ETHAL LTHATEEZER
BUCEIRWEER S L6 Tw S, LA LRI
BE4AHI L TCPHBAEII A HMIZEE X
h, EEPRIITHoTLE). 2ITERLY
B % PHB 4 L MBI R EE L LTHA
T& 2% 61, HERMIZER ST, FIBT
RER LA AT 2 2 &2 & o TAEMIZMLET
BLEZ LN, AEBRTIZ Rh. sphaeroides
RV Bk &R U/CBERE A & @ PHB H: g 12 F) ) &
NTVLRVRGEHRE CFHEBICERL,

PHBD#EH L L THBTRERIREIZL T, 4B
oMbt EERBOERLYRS D12 Lb.

“h
o o
ﬁ

£
(=]

[\
(=]

—
o

0

Concentration of Formate (mM)
(93]
[=}

0 24 48 72 96

Incubation time(h)
01:0,42:1,m1:1,¢1:2, 2 0:1.

The concentration of formate becomes low in

proportion to the ratio of more Lb. plantarum to
less Rh. sphaeroides RV.

120 144

Fig.6 Formate production in co-culture
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PHB

Metabolic map of glycolysis and TCA cycle on the basis of PHB biosynthesis
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Abstract

Rhodobacter sphaeroides RV is a type of purple non-sulfur bacteria and it produces a bio-
degradable polymer PHB(poly- 3 -hydroxybutyrate) by irradiating under anaerobic condition.
The difficulty is that Rh. sphaeroides RV accumulated PHB even in a small amount for long
cultivation time. In order to obtain PHB both in higher yield and shorter cultivation time in
addition to the use of carbon source from organic waste, we developed unique co-culturing sys-
tem using Lactobacillus and Rhodobacter. In this paper, we report our successful co-culturing
system in combination of Rh. sphaeroides RV and Lactobacillus plantarum to produce PHB
from organic waste as carbon source to achieve higher productivity of PHB in together with
efficient decomposition of organic waste.
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