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Production of Single Cell Protein from Poultry Feces. Suk-Kyun Han, You-Suk Go, Tae-Young Ahn
and Dong-Hoon Bai'*. Degpartment of Microbiology, College of Natural Sciences, Dankook University, Cheonan
330-774 and Research Center for Molecular Microbiology, Seoul National University, Seoul 151-742 Korea,
'"Department of Food Engineering, College of Engineering, Dankook University, Cheonan 330-714 and Biopro-
ducts Research Center of Yonsei University, Seoul 120-749, Korea — From the soil collected from provincial
area of South Korea, a microorganisms which have been shown good growth in the minimal poultry feces
extract medium was isolated. Supplement of glucose to the poultry feces extract medium helped the complete
uptake of soluble protein by microorganism. Uric acid in the poultry feces extract medium could be completely
degraded during the microbial growth. Maximum cell growth (3.8X10° CFU/m/) obtained at 36 hours of incuba-
tion after inoculation. Uric acid was degraded faster in minimal medium than in the glucose complement
medium. VFA (volatile fatty acid), which are known as major compounds of poultry feces odor, were almost
removed from the minimal poultry feces extract medium. Glucose supplement to the minimal medium enhanced
the growth of microbial cells. Addition of 4% of glucose and 4% of neopeptone to the minimal poultry feces

extract medium helped the maximal growth of cells.
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Table 1. Composition and bacterial distribution of poultry
feces.

Poultry feces composition Content
Water content 13%
pH 4.0
Reducing sugar 0.005%
Soluble protein 4 mg/g-dw
Total protein (.35 g/g-dw
Ammonia 56.3 ug/g-dw
Uric acid 62 mg/g-dw
VFA
Acetic acid 257.2 mM
Propionic acid 48.6 mM
Isobutyric acid 0.8 mM
Butyric acid 9.8 mM
[sovaleric acid 2.2 mM
Valeric acid 1.0 mM
Isocaproic acid 0.6 mM
Caproic acid 0.12 mM
Heptanoic acid 0 mM
Heterotrophic bacteria 1.7 X 10" /g-dw
Yeast 2.4 X 10°/g-dw

Coli form bacteria 5.1 < 10°/g-dw
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Fig. 1. Scanning electron microscopic photograph of strin
DI116.

Table 2. The morphological and physiological characteristics
of the Candida sp. D116 strain

Fermentation galactose + lactose —
sucrose — maltose —
cellobiose — glucose +
xylose — arabinose —
threose — melezitose —
rafinose — meliblose =
Utilization xylitol — dulcitol -
adonitol + glyceraldehyde +
sorbitol + erythritol —
cyclo-heximide — 1mocitol —
nitrate reduction — 2-keto-D-gluconate —
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Fig. 3. Changes in uric acid content during (reatment of
strain DI16.
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Fig. 2. Changes in soluble protein content during treatment
of strain D116.

(Control: @; Glucose 2%: a:; Glucose 5%: B)
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Table 3. Changes in volatile fatty acids content during treatment with giucose of strain Candida sp. DI116.

0% Glucose

2% Glucose 5% Glucose

Volatile fatty acids

0 hr 48 hr 96 hr 0 hr 48 hr 96 hr 0 hr 48 hr 96 hr
Acetic acid (mM) 61.91 0.39 0 61.91 47.25 76.57 61.91 64.91 53.64
Propionic acid (mM) 14.66 0 G 14.66 8.12 8.62 14.66 11.90 9.81
[sobutyric acid (mM) 0.29 0 0 (.29 0.92 1.28 0.29 1.46 207
Butyric acid (mM) 5.00 0 0 5.00 1.90 1.70 5.00 3.12 2.06
[sovaleric acid (mM) 0.25 0 G 0.25 0.30 (0.45 0.25 0.44 0.48
Valeric acid (mM) 0.15 0 0 0.15 0.05 0 0.15 0.07 0.05
Isocaproic acid (mM) 0.11 0 0 0.11 0.05 0.05 0.11 0.08 (.06
Caproic acid {(mM) 0 0 0 0 0 0 0 0 0
Heptanoic acid (mM) 0 0 0 0 0.03 0.03 0 0.07 0.11
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pA|

FEe Hi, Arde] T2 24 wWE ARE]
15} & i’*}?ﬁ}c’*’ﬂr B Fhe ghiad 9 A

Yo FE7F FA Y Sl v]H= JFL S A=
+ Fig. 42} 7}l D116 —rh——~ glucose H.t}+ galac-
tosei?lr H =2 71A A3ES ®Wolg v} galac-
tose ] ¢ gluco%e‘éﬂ @bl 458 2 HE 3
otslod A BFA2E glucose 2 A9 “ﬂ‘”ﬂﬁﬂr Hl 2] v &
glucose Fx & c}E A dlof wl|<kat 79 4% glucose

H‘ (B ook

TR dA Sl Frlebed o) 4% ol4te] FE
"ﬂfﬂ“—“" 719 Bt FAARES Belon, Aag)

g p2d slo] FAE 4K ALE 4% 5
F}Xh_ TR g go] Frstgd o) 4% o) el xlE o
ol+pel FA A4S Zrbt gisich

SCP M4kE 2iFh YyuF el xAH

AlE o] &-3te] AAEw 2] & A SkaL o) 2 ul oF
Moll A A 2] A Aol wbE vl X AEe] HEE B
2l8led 84A17F b wik7ZHE wickdle] sp8A] o
L ?Q?} uric acid % o] W3S xAbslelo) D116
< glucose @] E A sloll 2F 6041 7}o] 751»}*5]-13:] p(}u-
Itry feces—extract(PFE) A H el e ALY mE 7}



754 A

1.4 14 1{]9' ¢
124 12 F 1.0
1.0 10 10° T
2 5 2
— m ki ©
E % S| 2
Q084 38 .E %
B f 107 2 £
g 'g o |08 E
2006 - b 8 = o
O o
5 &
x
04 4 =4 .
10
0.2 - 2
0.0 - 0 - G < o—L — 0% - 0
0 10 20 K1) 40 50 60 70 80
Time(hour}

Fig. S. Profiles of cell growth, pH, protein, urate and redu-
cing sugar content during batch fermentation with 4% poul-
try feces extract medium in 5/ jar fermenter.
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