Korean J, Microbiol. Bioceng.
Vol. 4. No. 3, 1976

BREBRES BUEWEN FMCd W W
(RIH) EEEMRES] Tl - AT H fifke] Bt

5B AE-E R
BEESBHEETIRSE - RAEYIIEE

Studies on Microbial Utilization of Agricultural
Wastes (Part 4)

Effect of Acid in Neutralization after Alkali Treatment of
the Wastes on Cellulosic Single Cell Protein Production

Moo Bae, Kye Joon Lee and Yung Hee Kho

Applied Microbiology Lab.
Korea Institute of Science and Technology. Seoul, Korea.
(Received June 30, 1976)

Abstract

Experiments were carried out to establish the effects of acids in neutralization after alkaline treatment
of rice straw, with which cellulosic single cell protein can be produced by cellulose utilizing bacteria,
Cellulomonas flavigena KIST 321, previously isolated by authors.

Following results were obtained.
1. Rice straw as carbon source was pretrested with 10 volumes of 1 normality of NHOH or NaOH

(NaOH/substrate: 409%, and then washed with water or neutralized with HsPQ; HoSOs HCl and
CH;COCH.

Among the above mentioned methods, neutralization with H3PO, after alkaline treatment was proved
to be the most effective on its digestiblity and SCP production. Dry cell 12.28g/1 and 789% diges-
tibility were obtained.

2. When rice straw was treated with NaOH solution, the result suggested that the productibity of cell-
mass was attained on treatment of rice straw with 6% of NaOH (NaOH/substrate ratio) for 15~-24hrs
at room temperature.

3. When rice straw was treated 'with NaOH, a volume of water to substrate is adequate by two or three
fold and the amount of NaOH can be economized up to 5% for the weight of rice straw.

4. The steaming of rice straw at 121°C for 30min. in alkaline treatment of rice straw gave the similiar
effectiveness to that at room temperature for 15~24hrs. and accelerated the sterilization of the substrate.

5. Finally, the level of inorganic phosphate in a medium was investigated. 11.2g of dry cell was pro-
duced at the concentration of (.29%, phosphate (phosphorous level 0.049%) in medium even though
treated rice straw was neutralized with HCl instead of HsPO, and 12 2g/1 at the concentration of

0.3% phosphate (phosphorous 0.049%) on neutralization with H,SO,.
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Strain : Cellulomonas flavigena KIST 321
Cultivation : 80°C, Shaking culture
Culture broth
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Fig 1. Procedure for Analysis.
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Table 1. Effects of Various Acids Neutralization after Alkaline Treatment on Cellulosic
S.C. P. Production.

Rice straw treated Cell mass Digestibility Yield
Alkaline After alkaline produced (g/1) (%) (%)
treatment treatment

Control 2.5 30.6 20. 4

NaOH H,0 washed 6.4 47.2 33.9
H,S0, neut’zd 4.6 59.2 19.4

HCl ” 3.8 54.0 17.6

H;PO, 7 12.2 78.0 39.1
CH,COOH ” 4.2 48.0 21.8

NH OH H,0O washed 5.0 32.1 38.9
HoS0, neut'zd 6.0 48.1 312

HCl " 5.1 31.5 40.5

H3PO4 7 8.8 51.6 42.6
CH;COOH ” 1.3 30.0 10.8

Strain used ; C. flavigena KIST 321

Alkaline treatment; at room temp. for 24hr. with a volume of in alkaline solution by 10 times

Neutralization; to pH 7.6

Medium; Treated rice straw 4%, (NH):S0s 0.4%, K HPO, 0.05%, KH;PO, 0.05%, MgSO4 7HgO
0.019%, CaCly 2H,0 0.019%, Yeast ext. 0.05% and NaCl 0.3%

Culture ; cultured for 5 days.

55 HPOE 8% A 2432 A2 238 $9 448 FE56ck Ao 449 99 9%
o] 27 33s9o0 CH; COOHZ 33% 4% o Aez 47 sojxs HPOz F35= Aol
£ 299 $A9 Rgelste FAFE R A ¢ adde g

s3] doj e, 2. NaOHffE 9 MR

NaOHE A= ¥ 7 ¢ HPO2 F3she ATl 4% NaOH S wazsl 104 (V/W) Fo 2
SAlsE Ak TAF 4 AAage] Fobs AT A NOHAEFES Haze] g o 40
fov HClo| v HSO, 9 CHiCOOHE 35874  %al golmz 1 48%S A58d 2o Aol
St o8d gadtanh. olHd AR dde  awayw

Table 2. Effect of NaOH Concentration and Treating Period on Cellulosic S.C.P. Production.

Treatment Dry Cell Weight (g/1) Digestibility Rate (%)
= :
N ——med Bl s 4 6 15 o 2 4 6 15 2
0.1 (%) 4.0 5.7 577 37.0 42.1 50.2
0.2 6.6 7.3 81 47.0 55.8 62.3
0.4 7.5 9.4 9.8 58.0 62.8 64.2
0.6 9.5 10.5 11.5 12.0 63.4 65.8 69.0 74.0
1.0 8.0 10.6 10.8 12.4 63.0 66.2 67.0 70.3
2.0 10.4 12.0 12.4 75.4 77.1 77.8

Strain; C. flavigena KIST 321
Treatment; at room temp. with a volume by 10 times
Neutralization; to pH 7.6 with in H3PO, and Phosphate levels were equally adjusted to 0.092% as
pure phosphor (P)
Medium; Treated rice straw; 4%, (NHy): POy 0.4%, MgSO, 7H,0, 0.01%, CaCl, 2H,0 0.01%,
Yeast ext. 0.05%, KoHPO,; and KH,PO, were added to 0.0929% as pure phosphor (P)
Culture; cultured for 5 days
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Fig 2. Effects of Various Acids Neutralization after NaOH Treatment and Phosphate Concentration
on Cellulosic S.C.P. Production and Substrate Digestibility.
Rice straw treatment: 6% (NaOH/rice straw), 15hr, at ambient temp. and neut’zd to pH

7.6 with in various acids.

Phosphate concentration was controlled with K,HPO, and KHyPO,.
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Table 3. Effects of NaOH and Water-to-Substrate Ratio in Rice straw Treatment on Cellulosic

Single cell Protein Production.

Treatment condition Dry cell weight (g/1) Digestibility (%)

T water

NaOH \\s@t}i‘ffte 1 2 3 5 10 1 2 3 5 10

. substrate .
1 (%) 48 63 60 56 353 33.6 35.4 35.8 31.5 30.3
2 80 81 9.3 92 90 37.0 39.3 36.5 36.5 34.8
3 9.0 10.1 10.2 9.6 9.7 42.5 43.6 47.9 44.5 39.6
4 10.3 10.6 10.4 10.3 10.3 51.2 52.9 51.7 52.0 51.9
5 11.2 12.4 12.2 12.1 10.5 61.8 63.1 61.1 60.0 61.6
6 9.7 9.6 12.4 124 9.6 60.6 68.7 72.3 70.1 60.8

Strain; C. flavigena KIST 321
Treatment; 15hr. at room temp.
Neutralization; to pH 7.6 with in HzPO,

Medium; Treated rice straw 4%, (NH,),S04 0.4%, K,HPO, 0.1% KH,PO, 0.1%, MgSO, 7H,0 0.01

%, CaCly, 2H.0 0.019% Yeastext.
Culture; Cultured for 5 days
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Table 4. Effects of Steaming and Alkaline Treat-
ment of Rice straw on Cellulosic Single

Cell Protein Production.

Steaming Dry cell weight  Digestibility

time (g/D (%)

0 min. 7.2 47.5

10 9.3 56.7
20 11.8 64.3
30 12.4 64.2
60 12.8 65.4
120 10.2 65. 3

Strain used: C. Aflavigena KIST 321

Treatment: at room temp. with a volume by 10
times

Neutralization, medium and culture condititons;
see Table 3.
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