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Growth on Soybean-Curd Whey Wastes
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Abstract

For the purpose of fixing solar energy and utilizing water wastes from food industries for SCP
(single cell protein), 170 strains of photosynthetic bacteria were isolated from 56 samples. Among
170 strains, B-Ps-106 strain was selected as the most suitable strain and identified as a variant or
a relation of Rhodopseudomonas sphaerordes and its growth was better under anaerobic light condition
than aerobic condition. The optimum conditions of the cell growth of B-Ps-106 were investigated on
soybean-curd whey media. The optimum pH for cell growth was 8.5~9.0. The optimum temperature
was 30C and the optimum light density was above 0.72 cal/cm?*/min. The most favorable concentration
of K;HPO, and (NH,).SO, was both 0.9 g/l when added to soybean-curd whey media.
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Table 1. Composition of selective medium for photosy-
nthetic bacteria

Medium A. K,HPO, 0.5g

MgSO,-7H,0 0.2¢g

NaCl 2.0g

agar 20g

pH 8.5/in 900 m/ tap water
Medium B. NaHCO, 5.0g

yeast extract 0O.lg

acetate 1.5¢

(NH,).S0, 1.0g

pH 8.5/in 100 m/ tap water

oFe 89
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AzZFeF ZA A= 500 ml shaking flaskel] 200 m/ ‘2]
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A= 380 m/e) FA Fe) Aokl 360 mig ¢S
5 Alehel oFsiglch

Dehydrogenase {7t =%

JerEe] b9 Faled ohge} ol EHA3stedch
Warburg flask2] FA ol vt 2 mie} 0.05M Tris-HCl
buffer(pH 8.4) 2 m/& ¥ 12 &Adell 0.1% triphenyl tetra-
zolium chloride 0.1 m/¢} 1% sodium acetate 1m/-&
Y& ¥ Warburg flaskE N2 FAA ) 37C o)A
108 2& F 4% 71814 $U0) Wegs T
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Table 2. Comparison of the cell growth between selec-
ted strain of brown colony, B-Ps-106, and selected st-
rain of red colony, R-Dt-10

Dry weight {(g/L)

Culture period (days)

B-Ps-106 R-Dt-10
1 0.58 0.35
2 0.83 045
3 0.97 0.51
4 1.09 0.60
5 1.21 0.66
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Table 3. Description of the selected strain of photosyn-
thetic bacteria, B-Ps-106

Table 4. Description of the substrate utilization of the
selected strain, B-Ps-106 (anaerobic light)

Morphological characteristics
size: at pH 6.2 0.8~15 pm in diameter nearly
sphere
at pH 85 1X2 um short rod
always existing 1X5~6 um long rod
multiplication : binary fission

gram stain  : —
motility : +
flagella : polar in sphere or short rod peritri-

chous in long rod
spore formation+

Cultural characteristics
agar colony : raised, circular, smooth, entire
agar slant : filiform-beaded
agar stab . filiform-beaded
gelatin liquefaction : negative

gelatin utilization : negative
starch utilization : negative
casein utilization : negative

color : brown in anaerobic stab culture rod in aerbic
stab culture white on slant culture

Physiological characteristics
catalase +
dehydrogenase +
growth factor -
indole formation —
NH; formation +
organic compound as electron donor

anaerobic light +
aerobic  light +
aerobic  dark +
anaerobic dark —
H,S as electron donor
anaerobic light +
aerobic  light —
aerobic dark —
anaerobic dark —

ule} 7o} Rhodopseudomonas capsulatusS= Fo]s}7|
dgfr). wide] B AAFF B-Ps-1063 Rhodopseudo-
monas sphaeroides9Fe 714 o] &l lelA A A
=&k gk

Rhodopseudomonas sphaeroides®} ©+2 B2 Rhodop-
seudomonas sphaeroidest= H,S& o]4-3}x] 23led] £

2 o] &3bh= A3 Rhodopseudomonas sphaeroi-
des= biotin, thiamine hydrochloride, nicotinic acid&
growth factor= f&°3h} £ 75+ vitamin free casa-
mino acido| X 2 zlglche ook Algg 7B )
Az A& (NH),.S0, 1.0g, K,HPO, 0.5g, MgS0,-7H:0
0.2g, NaCl 2.0g, acetate 1.5g, Na-glutamate 1.5g, D.L.
malate 1.5g, H,O 1000 m/°] 9l 22 pH+ 852 A 3)sich
3, 7] vierS & o 05g9 cysteined} 0.5g9] Na-

Rbadnh. A,
K

B-Ps-106 rodo?

sphaeroides capsulatus

ethanol
glycerol
sorbitol
mannitol
glucose
fructose
mannose
Na-acetate
Na-lactate
Na-malate
Na-citrate
Na-propionate
Na-tartarate
Na-thiosulfate
alanine
asparagine
Na-aspartate
Na-glutamate
leucine

H,S (NapS)
benzoic acid
maltose
lactose
sucrose
tryptophan
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Table 5. Effects of vitamin free casamino acid and va-
rious vitamins on cell growth of the selected strain,
B-Ps-106 (after 2-days)

Cell growth (O.D. at 660 nm)

Vitamins
Aeroic Anaerobic
Vv 0.83 0.49
B? 112 0.78
PY 047 0.63
™ 1.20 0.55
N® 0.97 251
B+T 3.05 0.92
B+N 1.82 3.62
B+T+N 3.30 4.01
B+T+N+P 341 412
V. vitamin free casamino acid 5 g/l
2B: biotin 1 mg/!
9P: P-aminobezoic acid 100 mg/!
4T: thiamine hydrochloride 100 mg/!
9N: nicotinic acid 1mg/!
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Fig. 1. Time course change of cell growth and dehydro-
genase activity of the selected strain, B-Ps-106
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Fig. 3. Effect of temperature on cell growth of B-Ps-
106
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Fig. 4. Effect of light density on cell growth of B-Ps-
106 under anaerobic condition
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Table 6. Change in the composition of soybean-curd
whey during aerobic and anaerobic light culture of sele-
cted strain, B-Ps-106

Time (hrs) 0 10 20 30 40 50
Aerobic

Cell dry weight(g/) — 014 058 065 0.68
Reducing sugar(mg%) 48 46 29 21 20
Protein(mg%) 122 120 117 108 106
Total N(mg%) 269 264 242 230 227
Extract(%) 138 133 119 113 113
Anaerobic

Cell dry weight(g/l) — 013 061 0.8 092 1.08
Reducing sugar(mg%) 48 45 40 34 29 10
Protein(mg%) 122 120 114 111 106 104
Total N(mg%) 269 264 242 230 227 19.1
Extract(%) 138 136 129 126 124 122
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