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Characterization of Photosynthetic Bacteria in Swine Wastewater

Kyung Min Choi « Jae Kyung Yang’
Affiliated research center, Global Tech Co. Inc. Taejon, Korea

Department of Enviromental Engineering, Cheongyang Provincial College. Cheongvang, Koread'
Abstract

Photosynthetic bacteria (PSB), strains P-4 and IP-6-7 were isolated from nature, and were
studied for swine wastewater treatment. It was confirmed that these PSB were very effective for the
COD treatment. Growth of those PSB were increased to 4.5 fold in organic-acids (acetate, propionate
and butyrate) added medium than cultivation in Lascelles basal medium, and the amount of
bacteriochlorophyll a were increased to 5 folds. The COD removal rate in swine wastewater using
PSB, strains IP-4 and IP6-7 were obtained 91% and 85%, respectively.
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Table 1. Characteristics of swine wastewater
Concentration (mg/ )
pH 78

Factors

Total solid(TS) 8120
Volatile solid(VS) 5800
Suspended solid(SS) 6,940
CODcr 13,600
BODs 18,000
Total organic acid 1579

Acetic acid 740

Propionic acid 189

Butyric acid 131

Lactic acid 49
Total nitrogen 760.0
Ammonia nitrogen 4500
Total phosphate 2100
Total sulfate 4%5.1
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Table 2. Absorption of bacteriochlorophyll a
from photosynthetic bacteria

Not added Organic acid added

PSB (O.D. at 770 nm) (O.D. at 770 nm)
10h 40 h 10h 40 h

P-4 0.114 0.262 0.258 1.648
IP-6-7 0.19% 0310 0219 1312
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Fig. 1. Effects of organic acids on cell growth
of photosynthetic bacteria.
Cultivation was carried out in lascelles
basal medium containing sodium acetate
1 g, sodium propionate 1 g and sodium
butyrate 1 g. A) No added organic
acids: B) added organic acids

Symbols used ; O, Strain IP-4 :
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Fig. 2. Changes of pH in swine wastewater by

photosynthetic bacteria..

Symbols used ; (O, Control : vV, Strain P-4 : (],

Strain IP-6-7.

KOREAN J. SANITATION Vol. 16, No 3, 2001



32 HAD- kB

= ¥R e uge] wE gger g 100 O
Ak W, Table 2904 BE nlg ol
bacteriochlorophyll a #F¢] Lascelle® 7] 28 =]
F7EE B WA B, FE d5didag
bacteriochlorophyll a 2 24 Aslr} @ As}
& BHged, olEd dAds He <go EAste
oy 7}x A Fol|A bacteriochlorophyll a A4
& Adshe 2ol EASE ow Azl °
v} Bacteriochlorophyll a A& A Yol X Hi o0 o e e e
wpel 2ol C4 (5 HEE o148 S-amino- Time ®)
levulinic acid® #A43% F, o] 23¢ Aygaz Fig. 4 Removal of COD in swine wastewater by
photosynthetic bacteria.
Symbols used ; O, Control : ¥, Strain IP-4 : [,
Strain IP-6-7.

Removal rate of COD (%)
3

3}e]  bacteriochlorophyll a, porphyrin, vitamin
B2 2 heme T& FAst=d, & #Huged
5-aminolevulinic acid dehydrotase® A i3t
levulinic acid® 22 B2 E0] ¥E #Asuld &
Ashe Aoz AzrEo Aw, ojFo) JPd WA
B ol8% 4E He Ana Adfgge &A%
S-aminolevulinic acid %2} Wstell #dH AUt
o] fojxol & Aoz AlEHTE

s, BgA ugEe 23 COD x| W3
£ Fig. 49l YetiAch Fig. 4904 2 A=
o) A vAES v BAR dE dHg ¥
M Alzke] F7FFHAl 41%FE COD2

= P-4 #59 HA7e A%, IP-6-7 39 A7
£ 8% COD ##& Bt o Aol Fig 3
o] Hule} dlwstel ¥ w bacteriochlorophyll al
A X7 Aozt HE 40 A7 9F9) CODY
2 4= HAdE Ui ol AFE,
B34 vAEe] UdE He UdAe wEEe
bacteriochlorophyll a2l #¢] Waz Felo] 7t%
ow, FFA vIAdEd o3 CODY FAE

bz

S A
o
i

Basch
b mel, BUA UAES AAE weAeH oA
06 N‘ é %
€
g o B R ot FE HF AHS AF
g o Nz ARew 474 WA Ago] ol 3
z T IRES ZM?%]E%E? raatd A% =23
§ & AESL GE H4E U oZ jab-scalel A
§ pH, COD ¥ bactenoc}ﬂorophyll a9] W3k =
37 He AR
— . 714k WiRIolA Ajgo] ol 23] FAAY

A Time (h) 7 mMAE [P-49 IP-6-7% HFHor HEse
), o] & {7iidel HstE wiAolA wiYE B

Fig. 3. Changes of bacteriochlorophyll a content
£ & v 45802 A F718-& B2, bacteriochlo-

in swine wastewater by photosynthetic

bacteria. rophyll a®) %= o) S7Heteich
Symbols used ; O, Control : ¥V, Strain IP-4 : P-4%} P-6-7 FTA AL 2% ¥ A5
[, Strain IP-6-7. el HEsle] & #A e 3gAd vaEy

gztsl COD #A&eg FAY 2%, Y279
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