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Abstract

Various kinds of native herbage grasses like Miscanthus sinensis, Arundinella hirta, Cymbopogen geir-

ngii, Themeda japonica etc. are widely distributed in every Korean mountain.

So we investigated the availability of native grass, Miscanthus sinensis as a substrate for the production

of S.C.P.

The results were obtained as follows.

1) At the alkali treatment, NaOH was the most effective with the exclusion of lignin, and pretreated

Miscanthus with NaOH appeared to be a good substrate for the microbial growth.

2) When Miscanthus was treated with one to 109% NaOH, the microbial growth increased in proportion

to the increased alkali concentration. Beyond 4% NaOH, a slight increase was observed.

3) Phosphoric acid, as a neutralizer, was the most effective in cell production after alkali treatment.

4) On the effect of incubation time, the productivity was best found at 60 hours, and the cell weight

was 9.23mg per 1 m/, and the microbial digestibility of substrate was 75.2%.
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Table 1. Stock Culture Medium of Cellulose—
Assimilating Bacteria.

Cellulose Power 10g
MaNO; 2
MgS0,-7H,0 : 0.5
KCt . 0.5
FeSO4-THO 0.01
KH,PO, 0.14
K-HPC, 1.2
Yeast 0.02
Rotato extract™® 1!
pH 7.0~7.2

* Potato extract

Boil 300 g of sliced potato with 500 ml of H,O
untii ‘thtoughly cooked. Filter through cheese
cloth, make up the volume to 1000 ml.

4 HWe| FIRE |
o 4 %% miller 2 %243} 20 mesh screen &

E29AA AL o] alkali H8]A 173 3=

o] 7% alkali o1 104 (v/w)& fstel 100°C o
A 15514 gEEsle on, RG]« pH 103 22
washing ¢ 5 HClL, HpS0; H PO, 4] % dfn
3k,
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Table 2 9] ##2 {FHI3l9) o.v) carbon source 2
A HIEEEE ES 4% (w/v) s BERpEHL 500
ml & 500 ml &9 A g flask o] Y3 30°C 2 Z2A
g Al Fr) (AFE 4em, 120 rpm)o] A W o3t
A+

Table 2. Growth Medium for Cellulose-Assimila-
ting Bacteria. ’

(NHy) 2S04 6.0g
KH,PO, 1.07
K:HPO4 1.0
MgSO4-7TH,0 Q.1n
CaCl, 0.1/
Yeast extract 0.57
FeCl;-6H,0 16. 7 mg
ZnS04-TH,O 0.18 mg
CuS0;4-5H,0 0.16 mg
E.D.T.A. 20.1mg
Cellulosic substrate 40g
Distilled water 11
pH 7.0~7.2
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Table 3. General Composition of Native Grass, Miscanthus. unit : %
— Composition
e Moisture Lignin Ash Crude %rude Curulde
Specimen - protemn at. cellulose
Miscanthus 5.83 15.06 5.17 3.02 1.13 40.15

Mg 7SRz 100°C oA 30#7E Al E =
A F NzTo) lignin S AET KR
i+ Table4 9} 7t} Tabledo]A A7 NaOH 7+
§7.4%9) lignin & Lo sho] 71 & MBS et
Wgleon ohgo 2= NHOH 7F £8k=t. 3t pulp
A lignin & A A3}7] 998 Kraft] 3} NaOH A 2]
Mol St R A —Kehelw.

Table 4. Lignin Contents of Miscanthus Treated
with Various Kinds of Alkalis.

Alkali

Lignin Rate of degradation
Control 15.06% —%
NaOH 1.9 87.4
NH,OH 9.01 40.2
Ca(OH), 12.9 14.4
NayCO3 14.2 5.8
NaHCO, 13.1 12.8

o8z o5 g HEE o Cellulomonas favi-
gena GFB24-1 & ¥sggshel /:pks) BpgR R &
Hffts &4 HAEY HRT Tables 9 2ot
Table 54 A8 NaOH = =& RAo] 714 B
gaimsfio] £gtow lignin o &0 AL4H &
el el Fskeh

Table 5. Cell Mass Productivility from Miscan-
thus with Various Kind of Alkalis,

Alkali greg}iul\c/ﬁ?mg/ml) Diges(tiggi)my
Control 2.5 19.4
NaOH 6.94 64.5
NHOH 4.82 43.2
Ca(OH)» 4.37 39.8
NayCOs 3.9 35.7
NaHCO; 4.14 37.92

KRBIHEE L B-1,4-glucoside o] fEfzoz oFF
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13 Fel polymer 24 Al 2} 2Rl EA3A
1} lignin, hemicellulose, resin 53 &7 4 5 o
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Fig.1. Growth of Cellulomonas on Alkali-treated
Miscanthus. Substrate was Treated with Diff-
ered Concentration of NaOH Solution for
15 mins. at 100 °C.
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Table 6. Effect of Various Acids Neutralization
after NaOH Treatment on Cellulosic SCP

Production.
After NaOH Cell mass Digestibility
treatment produced (mg/ml) (%)
Control 2.5 19.4
H,0 washed 6.94 64.5
H,S04 neut’zd 5.43 47.2
HCI ” 5.01 43.6

H;PO? 9.18 74.8

4. #EEFRY SO L2 BN, WMR Y ER S
®E2 MB A

FORE 4% NaOH 2 100°C ol A 15401 A8 &
A HsPO, 2 pfiiete] o] A HE= 4% A3
o WEERY BB, HMRE, LEWEAERY 43
AA & FA&S A= Table7 3} 2}, Table 7 off
A AR B A% 6047 Ax AL A AR
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Table 7. Result of Four Day Culture of Cell in
a Medium Containing 4 % Miscanthus as
the Sole Carbon Source.

3 . Cell mass T

’{ﬁge C\c{ﬁz%gl produced Digestibility
(mg/ml)

0 1.6X 108 — —

5 1.9%108 — —
10 9.2X108 — —
15 8.0X108 — —
20 3.3X10° 4.42 36.0
30 6.0X 1010 7.51 61.2
40 6.7X1010 9.01 73.4
50 6.8x1010 9.15 74.5
60 7.0Xx1010 9.23 75.2
75 6.9X1010 9.17 75.2
90 6.8x1010 9.15 —
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BT 5 Jv WS RgEste SCPAEY &S
BS BRIt 2 HA BEE AUl st
= upolch,

1) ¢2=Ew EEH =4 NaOH 7t 744 43t
gom 87.4% lignin & AAGHZ o|AE 71A
z3te] HHE RIS W BEol w9k

2) NaOH ¢ = = R E #3lstd &
4% st b3 A gaid

3) &ZEl EEE g PREIEA S HPOy
7t EkEe st F 9kt

4) REERY FENE RS 6047kl AR
Eotm HEEE Iml¥ 9.23mg e AzAE 4
o 75.2%9] MHLEE Jehigid,
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