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Abstract

Four species of the photosynthetic bacteria.from 36 samples were isolated. their
characteristics, their capability for nitrogen fixation and their capability for
purification of organic waste. water by photosynthetic bacteria were. examined.
Photosynthetic bacteria are widely distributed in soil. The isolated species are
Rhodopseudomonas capsulatus, R. spheroides, R. gelatinosa, and R. ruburm. The
capability for nitrogen fixation varies with the species of photosynthetic bacteria,
and 1t is very pronounced in the R. capsulaius. The capability for purification of

organic waste water is relatively strong but varies with the species.
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Table. 1. Sampling places for isolation of photosynthetic bacteria

No. Sampling places

( No. ‘ Sampling place

® | Youngbong-Dong, Kwang ju-Si, Paddy
soil

2 | Youngbong-Dong, Kwang ju-Si, Pond

water

3 Youngbdng-Dong, Kwang ju-Si, River

soil

@ | Gyoesan-Ri, Yongsan-Myon, Changhung- |

Kun, Paddy soil

5 | Sansin-Ri, Youchi-Myon, Changhung-

Kun, Paddy soil

6 | Haban-Ri, Kwansan-Myon, Changhung-

Kun, Paddy soil

7 | Ip-Ri, Jangpyong-Myon, Changhung-

Kun, Paddy soil

Songkwang-Ri, Kyom-Myon, Koksung-
Kun, Paddy soil

9 | Gajung-Ri, Kyom-Myon, Koksung-Kun,

Paddy soil

10 | Kongbuk-Ri, Moksadong-Myon,

Koksung-Kun, Paddy soil

11 | Chungdan-Ri, Ohsan-Myon, Koksung-

Kun, Paddy soil

@ | Yousan-Ri, Bongsan-Myon, Tamyang-

Kun, Paddy soil

13 | Jungsuk-Ri, Moojung-Myon, Tamyang-

Kun, Paddy soil

14 | Dongun-Ri, Kosu-Myon, Tamyang-Kun,

Paddy soil

15 | Su-Ri, Kosu-Myon, Tamyang-Kun,

Paddy soil

16 | Maesan-Ri, Daeduk-Myon, Tamyang-

Kun, Paddy soil

17 | Haekok-Ri, Changpyong-Myon,

Tamyang-Kun, Paddy soil

18 | Ungyoung-Ri, Taejun-Myon, Tamyang-

Kun, Paddy soil

g @® | Mokpyong-Ri, Haenam-Up, Haenam

| Kun, Paddy soil

j 20 | Bangchoon-Ri, Kyoekok-Myon, Haenam
‘ Kun, Paddy soil

l 21 | Bong Ri, Samsan-Myon, Haenam Kun,
| Paddy soil

1 22 | Jungsan-Ri, Okchun-Myon, Haenam
Kun, Paddy soil

\‘ Naekco-Ri, Hwangjun-Myon, Sungju-
‘\ Kun, Paddy soil

[ 24 | Yokok-Ri, Jooam-Myen, Sungju-Kun,
‘[ Paddy soil

\[ 25 | Sapyong-Ri, Su-Myon, Sungju-Kun,
]

[

|

|

|

|

|

@

Paddy soil

26 | Sinpyong-Ri Songkwang-Myon, Sungju-
Kun, Paddy soil

27 | Sinhak-Ri, Ssangam-Myon, Sungju-Kun
Paddy soil

28 | Songchun-Dong, Junju-Si, Paddy soil

29 | Songchun-Deng, Junju-Si, Floating
matter [ in Junju-Riuer

@ | Songchun-Dong, Junju-Si, Floating
matter ¥ in Junju-River

| 31 | Songchun-Dong, Junju-Si, Soil in

| Junju-River

3 | Sinsung-Ri, Sungnae-Myon, Kochang-
Kun, Paddy soil

33 | Sinsung-Ri, Sungnae-Myon, Kochang-

l Kun Soil in waterway
i Sosung-Mon, Chungup-Kun, Soil in
‘ Chungup-River
@ | Sosung-Mon, Chungup-Kun, Floating
matter in Chungup-River
Nongso-Ri, Chungju-Up, Chungup-Kun,
| = FPaddy soil

(O : Samples for isolation of phetosynthetic bacteria species.
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Table 2. Composition of culture medium for

isolation of photosynthetic bacteria

NH,C1 1.0g *inorganic solution
NaHCO, 1.0g FeCl;-6H,0 5.0mg
K.HPO, 0.2  CuSO,-5H,0 0.05mg
Na-Acetate 1.0g H,BO, 1.0mg
MgS0,-7H,0 0.2¢g MnCl;-4H,0 0.06mg
Biotin 5.0mg ZnS0,.-7H,0 1.0mg
p-Aminobenzoic g ong  Co(NO,),6H:0 0.5mg
Distilled

i\IaCI ‘ 0.5g water 1000m/{
norganic

solution* 10m!
Distilled water 1000m/
pH 7.0

2) —i4H c ACAC ol wlet HEBAHS
Kjeldahl o2 M[gHi2 ether fhlE:, MRS

L RILE, 2BKIE ethanol 2 HHiste B
JLhES SERTLES R MHBES HEgo
2 hksmstd o, BREAT o Somogy ¥
oz He TR BEEL glucose 2, JEE
JCHE-L sucrose 2 RS EEL B LR BE
3.

3) Bacteriochlorophyil & WRXE : 45 EERES
FERMEE EOSEEST 4 Wi 1g(AEE
£ 100m/ 9] acetome o] o] 7 HRF hlishw(4
°C) ethanol #H2S & 1g-% ethanol 100ml/
o} ol 100°C ol A 1R5f BEAFSILA HhiH
%} ©}-& spectrophotometer 2 340~800nm of] A

CBEES BEA.

3. BEERSH ME

Acetylene BLiE*” o2 FwEg k. B, oSS
#Y LARME & 1g(ERE)S 200ml o BWE
7kl el 104H A" S84 =& 100m!
flask o] 20m! & 2 15437 fE 30°C, 10, 000Lux
BT A gEEsly &8 ¥ ies ®igd o
€ 750mmHg 2 15H BREsty HE gas 2 1R
Bl 2% A% o2 15 kEs e BFL 4
|\ KBS B—EEETAA 4858 3R o
NaN; gfoyg sml & Egsty RES 34
] 3 gas chromatography (Shimadzu 4BM FID)
2 BuH ethylene & FEH . £F gaso #l

2 C.H, 2.08%, CO; 0.042%, Ar. Balance
©o]=] gas chromatograph 2] BIFEEHEL 3mmX

2m 9] stainless column o] Porapak R -& FiE3}
3L carrior gas 2 N, 60m!//min, H, 30m//min,
Z$%. 1000ml/min o] el detector JHEE 105°C,
column B 55°C oA FIEHR .
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1) RGN KE, TEIS BK TAkE &
st BRER 20f52 Mlsts SEHTHE Bk
Tk FEE 30°C A 2485 BREESNE F
FMEo = MEAZ oS EESd pH72 RE
g Hol KARME-E Bl #fiERB 30
°C o)A 10,000Lux o] RHATA SHE HE
& WiEstx oA pH & Al SHM 3
e WS s

2) COD #I% : dichromate reflux method*’ 2
HzEg <.

3) BOD JISE : azide modification method®?
2 JEH.

BRH E®
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Table 2 6} -2 RS FAFHd Table 14]
Fordt BN RECEHTA A BRI #hiE, Ak
+, FK, HK Bl LES BBl H£EE
2E sELLE KEY R S6ETY 23BA
HERME SHEgdonz AF BIFTE oM
Fiel Griidikabg AR EEE 2k
BES 2 i 5L ®wEs HES spectropho-
tometer 2 REEE WEsld @] BRE L
st Table 33} 2.2 KEF Atk #el R
Ehe APHES wlel SHE EEREEE
Table 4¢} o] 9fES] FH¥l4A Rhodopsendo-
monas(R) capsulatus, Rhodopseudomonas gel-
atinosa, Rhodopseudomonas spheroides, Rho-
dosicillum(Rs.) rubrum 2] 4fEolgl e R. cap-
sulatus = 9@ R. spheroides = AfH R. gelati-
nosa &= 2ff, Rs. rubrum 2 8@ Bkl 5=
et

T SRR EARMES MRPEs KES
kel o} R. capsulatus & chairfzgl A=
Bez=l gl o Rs. rubrum & W5EF I gt Ml
o =AY R. capsulatus = 2.5~3X0.5~0.75
pm, R. spheroides = 1.5~2.5X0.4~0.5um,

R. gelatinosa = 0.5~2,5X0.5~0.6um, Rs.
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Table 3. Availability of substrate by photosynthetic bacteria isolated in Honam Area

Substrate R. palustris |R. capsulatus%]?. spheroides |R. gelatinosa | Rs. rubrum
N,-thiosulfate + -~ - — —
N,-propionate + + - - -
N,-tartrate — — =+ -
N.-citrate — - — + —
N.-glutamate + + + 4 4
N.-acetate + 4+ + + +
N.-lactate + + + A4 +
Glucose — + + + +
Fructose 4 + =+ —
Mannose — + +
Mannitol + - _
Sorbitol — — + — -
Alanine -+ + + + +
Leucine + — -+ + +
Asparagine = + e = =+
Glycerol ¥ — + —
Ethanol H - 4 + +
Number of isolated l| 0 9 4 2 8
-+ growth, f+ good growth, — no growth, -~ some growth, =~ doubtful
Table 4. Distribution of photosynthetic bacteria isolated in Honam Area
Photosynthetic Sample Kwang- Chang- Kok- Tam- Hae- _Sung— Jun— Ko-  Jung- ‘Noi gf
bacteria ju hung sung yarg mpam ju ju chang up isolate
R. palustris — — — — — — — - - 0
R. capsulatus + + + + + + + + + 9
R. spheroides -+ — - —+ — -+ - + — 4
R. gelatinosa -+ — — — — + - - — 2
Rs. rubrum -+ — — - — — — — - 8
Table 5. General composition of photosynthetic bacteria isolated from Honam Area
(units %)
Component R. gelatinosa, Kw—ll R, capsulatus H-1 iR. sbheraides, Ke-1
Crude protein 76.26 66.28 70.05
Crude fat 7.20 5.48 6.37
Crude fiber 10.37 22.14 18.68
Sugar(soluble carbohydrate) 0.65 0.68 0.83
Crude ash 5.51 5.41 6. 62
Total carbohydrate 0.582 0.0643 0.770
Reducing sugar 0.072 0.216 0.220
Nonreducing sugar 0.031 0.161 0.023
Starch 0.479 0.271 0.527
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rubrum 2 1.0~1.2X0.5~0.7um ¢ 0.x] BET
W wte} ob "elAlE e BET 4 g
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Bl 4% ats Qe

2. XAR#EE 4E .

D XEERMEES —BRS 3 By @
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o Qejxl By LB RSE ST BBRE
Table 50 FiRgE vhek o] MIBHE 5L 65
%Ll kel 5¥EE R. gelatinosa, Kw-17} 712
B HBHEYE 10~20%2 FEEE R. capsulatus,
H-17} 744 &8 Bom Bk{He 0.6~0.8
BTREE @758}1 R. spheroides 71 7} v},
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Aoz Hol WEE =z HEEY ME=
AE Aol oldst 4}, ojopRe #REE
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Fig. 1. Absorption spectra of chromatophore
‘of photosynthetic bacteria extracted
with acetone
I: R. capsulatus, H-1, 1: R. gelat-
inosa, Kw-1, W: R. spheroides, Kc-1
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Fig. 2. Absorption spectra of chromatophore
of photosynthetic bacteria suspended
with water
I: R. gelatinose, Kw~1, 1: R. sph-

eroides, Kc-1, W: R. capsulatus, H-1
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Fig. 3. Absorption spectra of chromatophore
of photosynthetic bacteria extracted
with ethanol
1: R. capsulatus, H-1, 1: R. gela-
tinose, Kw-1, W: R. spheroides, Kc-1

Table 6. Acetyene reducing aclivity of pho-
tosynthetic bacteria isolated in Ho-

nam area
. Acetylene reducing
lf)’hottos'ynthetlc activities (nm/g
acteria microbes. hr.)
R. gelatinosa, Kw-1 541
R. capsulatus, H-1 19, 683
R. spheroides, Kc-1 491
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Table 7. Activity of purification for organic waste water by photosynthetic bacteria isolated

in Honam Area

Ist incubation in pho- {2nd incubation in to-
tosynthetic bacteria synthetic bacteria
Sample Aera- I3
ton|R. gela- R. cap- R. sph-R. gela- R. cap- sohe-
tinosa, sulatus, eroidestinosa, sulatus,ro'zz?des
Kw-1 H-1  Ke1 [Kw-1 H-1 P74
Incuba-
tion 24 hrs 5days 5days
time
Pig excrements } 8.54 7.8 8.7 8.7 7. 88} 8.60 8.59 8.02
pH | Wastewater of bean curd‘! 46| 75| 9.2 918 8.54[ 7.85 7.88 8.02
Sewage of city | 6.8 86| 9.1  9.02 7.92i 8.52 8.17  8.09
Pig excrements J 19741 1810.9] 1265.9 974.9 982.8 216 576 486
COD
(ppm)| Wastewater of bean curd| 8955/ 597.0| 276.9 263.4 369.5 234 806 234
Sewage of city { 796{ 810.4f 283.1 310.6 349.9\ 108 252 216
Pig excrements I 15888 11916 1241.2 1787.4 844 196.3 186.7 186.7
BOD
(ppm)| Wastewater of bean curdl 4965 2562 1092.4 1042.6 1092 292.3 280.8 211.3
Sewage of city [ 750] 202 198.1 200.5 168.9 ' 150.0 191.7 115.0
Pig excrements L 460 19.3, 11.56 19.8  7.78  7.53 8.31 12.56
Total l
‘(Npm) Wastewater of bean curd| 268.3 6.5 1.93  16.61 15.45 3.09 0.19 2.90
P ‘
Sewage of city l 195.2 7.4 773 3.86 11.59\ 3.67 1.74  4.06
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SR LAERMES EXRETENE acetylene
BB  HET KRS Table 6l FHipal ab
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He Wt pEsig . 448,

4. XERME Bk FEEH
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7b el WAk RARMES #8sd 58
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A BEES HETS B dEAT LER R
& BLEELE Vel o S5HE R. gelatinosa
Kw-1¢] 7} BEgivh, o %] Kk3Ee COD v
BOD 7} 10* gl A 10? fE= W) H9ov

TR glelAEs 9 1/3 BEZ BIHc.
R 2%FEE L9 10°ppm HEA B ppm #{
Bz Wy

B ke Bt
e FIAC « & MiEs
S} fpEs EesA .
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Fez o

% %

L A= KERMEY HEs o FEE
Hrge s $4 3608 skl A JoABmES ok
s o MEES RO BR EEN, TR
Bkl BMEEENS WIS AT, —Rgo R o=
Apht HABHEL ofEe o gl W
. Rhodopsendomonas capsulatus, Rhodopseu-
domonas spheroides, Rhodopseudomonas gelat-
inosa, ¢+ Rhodospirillum rubrum & 4f&o] of v}
By mE% EEHS Bk @Y BEz R
capsulatus H-17} 743 5R3 ol

=a A RS BMLEETS BEARSl Bkl
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