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Fig. 1. Electron micrograph of the selected. strain
P17{2.2X10,000).
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Fig. 2. The absorption spectra of whole cells{A) and
photopigments(B) extracted from the selected strain
P17.



3arE3tetE] R Al 36A(1993)

photopigment+= 485 nm, 600 nm, 770 nmollA) A F
FrEE JERIJI o] spectrum2 purple nonsulfur ba-
cteria®] carotenoides @ bacteriochlorophyll a2] 3 vj
FEESS dAE BYosH AFH B vKEA
YE S99 & UAUTHFig. 2). £ #F9 Hejgrs,
AeletA, W ged 54 AES A7) wjoked o] H7o]
pink ¥& Yehdthe= d3 growth factor®2 bioting
L7383 Qe A, gelating Fa3tx] E&t0 catalase
FAQl EAF 7]1do]-8A E3] benzoate, formate, thio-
sulfateE B4 Y02 o]&8 F ¢l A FolA Rhodos-
pirillum rubrum3} §AFE A48 VERNItHTable 1, 2).

Etadlo| A
Rhodospirillum rubrum P179] A& %o mXE {7
Aol 759 TR E Lolr 7] 93 Na-acetate, Na-pro-

Table 1. Morphological, physiological and cultural
characteristics of the selected strain P17

pionate, Na-butyrate, Na-lactate®] %<& 2z} 0.1~05
%7} BA wiAE AT g ¥U1F FxHde= 54
=0t flask MlFstEth 1 A NalactateE: @GE08
02% #H71A oA o) 1.83g/ls 7173} ke, o
© Z acetate A8 B2 HP o Naacetate 0.3%,
Na-propionate 0.2%, Na-butyrate 02% ol¢ H7IA &
o 5o AAES ¢ 4 UUTKTable 3). o] AFA=
Rhodospirillaceae™2) BFARAATE G502 H7H,
Bz v E3tYLS S acetateE Z+ 0]-£31 pro-
pionated] A% 0.1% ol A7t Fo A{o] A
e 29E B¢l Sawada $79) H 9} A= A
JehAQch 88 g4 902 olF #7148 EFEIPL
79 B{o) vXe Y¢S AEF A @5 AREA
H)3le] EAFE wigZ710 A acetate : propionate : lac-
tate=2:1:26g/)9 B¥&E 7P A7 <o 2349
ol e FAFE F7HFtHdata AABIA &) ¥
F714E dEo 2 HUHA A #AFE RYd 03%
acetate, 0.2% propionate 0.1% lactate® &% FH7MA|
A9 8ol vlsA FAFS Zpo]E oA Fsix|Tt

Characteristics Selected strain Rhodospirilium
P17 rubrum Table 2. Utilization of electron donors and organic
I. Morphology compounds by the selected strain P17
Cell sge( wm) Electron donor*  Selected strain  Rhodospirillum
width 0.8~09 0.8~1.0 b P17 rubrim
length 23~34 15~25 or carbon source
Cell shape Spiral Spiral Acetate + +
Motility + + Butyrate + +
Spore formation - - Propionate + +
Gram staining - - Lactate + +
Color of culture Pink to red Pink to red Citrate + -
II. Physiology Malate + +
Growth Fumarate + +
anaerobic, light + + Succinate + +
anaerobic, dark + + Tartrate + -
aerobic, light + + Benzoate - -
aerobic, dark + + Formate - -
Bacteriochlorophyll a a Glutamate + +
Amax Of whole Aspartate + +
cell(nm) 590,804,880 377,550,807 Glucose - -
Amax Of Fructose + +
cell extract(nm) 493,600,768 493,600,768 Mannose + 0
Gelatine liquefaction - - Glycerol + -
Nitrate reduction + + Mannitol + -
H.S formation + + Sorbitol + 0
Catalase activity + + Ethanol + +
Vitamins required B B Thiosulfate - -
+, present or positive; —, absent or negative; *+, pre- * Substrates were added to a concentration of 0.1%

sent or positive in some strain but negative in other
strain; B, biotin.

(W/V). Acids were added as sodium salt. +, Growth;
—, no growth; 0, not tested.
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Table 3. Effect of organic acids on growth of Rhodo-
spirillum rubrum P17

Organic Concentration Absorbance Cell growth
acid (%) at 660 nm /D
0.1 20 1.07
0.2 31 1.68
Na-Acetate 0.3 3.7 1.81
04 25 1.34
0.5 0.5 0.28
0.1 2.2 1.17
0.2 2.2 1.17
Na-Propionate 0.3 16 0.83
04 0.6 0.31
0.5 0.5 0.28
0.1 2.3 1.25
0.2 3.1 1.66
Na-Butyrate 0.3 1.7 091
04 0.8 0.42
0.5 0.6 0.28
01 12 0.64
0.2 3.8 1.83
Na-Lactate 0.3 2.8 1.34
04 22 1.22
0.5 19 1.03

Cultivation was carried out at 30C under 2,500 lux
with shaking at 50 rpm in the basal medium.
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Fig. 3. Effect of growth factor sources on growth

of Rhodospirillum rubrum P17.

Cultivation was carried out 30C under 2,500 lux with

shaking at 50 rpm in the basal medium containing

0.2% Na-acetate, 0.1% Na-propionate and 0.2% Na-laca-

tate as carbon source.

O—0, None; @—@, Yeast extract;

m— 8, Malt extract; O—0, Soybean flour;

A— A, Bacto peptone; V — v, Casamino acid.
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A7) =2HRS o JRERE FFuAE 05ml/
ming] $E 8 FFF Il GGk AT Aoz
F2zE 243l A2 E steady-atated] £EHL &
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Table 4. Effect of culture conditions on growth of
Rhodospirillum rubrum P17 in synthetic medium

Culture condition Cell growth(g/l)

Illumination intensity 0.5 0.80
(klux) 1.0 1.68
20 222

25 2.25

3.0 2.20

40 2.18

Temperature 10 0.75
) 20 1.30

30 2.30

40 0.20

Initial pH 5 0.10
6 1.95

7 2.40

8 2.00

9 121

Agitation 0 2.35
(rpm) 50 2.78
100 2.84

150 2.78

pH adjust 7.0 2.95
7.5 292

80 2.86

Inoculum size 1 2.55
(%) 3 2.80

5 2.83

10 2.85

Cultivation was carried out in optimal culture medium
for 5 days at various environmental conditions.
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Fig. 4. Cell production of Rhodospirillum rubrum P
17 in different culture process.

Cultivations in batch (A), fed-batch (B) and contiuous
(C) processes were carried out as described in Mate-
rials and Methods.
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Fgi. 5. Changes of cell growth and COD removal in
soybean flour waste water by Rhodospirillum rub-
rum P17.

Cultivation was carried our under the optimum enviro-
nmental culture conditions with various inoculum size.
0—0, 1%; @—®, 5%; V—Y, 10%.



#7192 218 93 Rhodospirillum

rubrum P179] A4 —493—

A 024 hr-74A] Z71ge wet FAFS Fashe
AFRE BYo} productivity= 0.21 hr oA 0.206 g/l
/hE AYE JeRi At

ETA MAE 7|1A2M SESEISY 0i8 Jhsd

H =24 Rhodospirillum rubrum P172] ZFA A
AL A% A Ade e BFo e FRIEPASY
o]¢ 7t54e RE3AHFiE 5). TR seed
culture® Al Fd 10%(v/WVE tFHEFA HFstd 4
A7t flask I F FAFS AT 2F 123918
UelWia oju) CODE %7] 3,240 mg/i?l 47} 250
mg/l2 ZAH( o AAe FEIY HAsrh AA
AN ZFA A o) A7k WiAR ALEE F
& W opgl FRFANN EAA HolZ FHFH
2 B4 AdE £ &S A FAH

30 of

Ul 2

B A7E FeAwe A7(910204-10) A 9
el paE A7) YR ATH) Ao ZAEHY

2o g #

1. /hkEErR: (BB L4, 8 : 604(1970)

2. Schlegel, H. G., Barnea, J. and Eriich Goltze, K.
G.: Microbial Energy Conversion, Gottingen, p. 443
(1976)

3. Sawada, H., Parr, R. C. and Rogers, P. L.: J. Fer-
ment. Technol., 55 : 326(1977)

4.

11.

12.

13.

14.

15.

16.

17.

18.

Kobayashi, M. and Tchan, Y. T.: Water Res, 7:
1219(1973)

. Hiraishi, A., Shi, J. L. and Kitamura, H.: J. Ferment.

and Bioengin., 68 : 269(1989)

. Kobayashi, M. and Kurata, S. I: Process Biochem,,

13:27(1978)

. Sawada, H. and Rogers, P. L.: J. Ferment. Technol,

55 :297(1977)

. Siefert, E. and Koppenhagen, V. B.: Arch. Micro-

biol, 132 :173(1982)

. NPRSER: IR & BEK, 27 : 1128(1985)
10.

Boyd, C. E., Hollerman, W. D., Plumb, J. A. and
Saeed, M.: The progressive fish-culturist, 4:36
(1984)

Hirotani, H., Augi, Y., Kobayash, M. and Takahashi,
E.. Wat. Sci. Tech., 22 :59(1990)

Kobayashi, M., Fyjii, K., Shimamoto, L and Maki,
T.: Prog. Wat. Tech., 11:279(1978)

Kobayashi, M. and Haque, M. Z.: Plant and Soil,
443(1971).

Cohen-Bazire, G., Sistrom, W. R. and Stainer, R.
Y.: J. Cell. Comp. Physol, 49 : 25(1957)

James T. Staley et al.: Bergey's Manual of Systema-
tic Bacteriology, Williams & Wikins, Co., New York
(1980)

Pilipp Gerhardt et al.: Manual of Methodes for Ge-
neral Bacteriology(1981)

Daniel I. C. Wang: Ferment and Enzyme Techno-
logy., John Wiley and Sons, Inc., 63(1979)
American Public Health Association: Standard Me-
thod for Examination of Water and Waste Water
17th ed., New York(1989)



—494—

3% 5)8138] 2] ) 36U(1993)

Starter culture production of Rhodospirillum rubrum P17 for use in treat-
ment of organic waste water

Kyung Dug Cho, Seong Og Kang, Wang Jin Lim* Hong Yon Cho** and Han Chul Yang
(Dept. of Food Technology, *Institute of Biotechnology, Korea University, Seoul 136-701,
Korea and **Dept. of Food Science and Industry, Korea University, Chochiwon 330-800,
Korea)

Abstract : A photosynthetic bacterium strain P17 having high growth rate and assimilating
ability of -organic acids was isolated from several soil samples, which was identified as
Rhodospirillum rubrum. Cultural conditions of the strain P17 were examined for the produc-
tion of starter culture used in the treatment of organic waste water. The addition of organic
acids mixture as carbon source containing 0.2% Na-acetate, 0.1% Na-propionate and 0.2%
Na-lactate and 0.1% of yeast extract as growth factor stimulated the cell growth. The maxi-
mal cell production was obtained at 30T, pH 7.0, 2,500 lux of illumination and 50~ 100 rpm
of agitation. Under the optimal conditions of batch and fed-batch culture systems in a
Jar fermentor, 5.17 g/l and 7.93 g/l of cells were obtained after 5 days of cultivation, respec-
tively. In continuous culture system, the cell productivity was 0.206 g/l/h at a dilution rate
of 0.21h~%. When R. rubrum P17 was cultivated in a soybean curd waste water, initial
COD level(3,240 mg/l) of the waste water was reduced to 250 mg// after 4 days of cultiva-
tion.



