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ABSTRACT

This study was carried out to examine the optimal cultural condition in enzyme activities
of CMCase, FPase and xylanase in selected strains which secret extracellular enzymes
for using deinking agent to old newsprint. The results of this study were as follow:
The production of enzyme by Bacillus pumilus I was maximal as grown on the medium,
containing of rice brantxylan 2.0%, peptone 0.8%, KoHPO4 0.1% and CaClp 0.06% at pH
8.0 and 28C for 72 hours. Optimal cultural condition of B. subtilis ] was avicel+xylan
3.5%, urea 0.4%, KsPO4 0.1%6 and CaCle 0.015% at pH 9.0 and 28°C for 36 hours. The
maximal enzyme production was observed in the medium, containing of avicel+xylan
3.5%, urea 1.6% and KoHPO4 0.125%6 with pH 9.0 when B. pumilusll was cultured at
28°C for 60 hours. The production of enzyme by B. subtilisll was maximal as grown
on the medium, containing of xylan 2.0%, yeast extract 0.6%, KoaHPO4 0.1% and ZnSOq4
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0.04% at pH 8.0 and 34C for 36 hours. The activities of FPase and xylanase in tested
4 strains were not much different with Thermomonospora fusca.
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Fig. 1. Effect of initial pH on bacterial enzyme production.
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Fig. 2. Effect of temperature on bacterial enzyme production. (To the next page)
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Fig. 2. Effect of temperature on bacterial enzyme production.
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Fig. 4. Effect of various carbon concentrations on bacterial enzyme production.
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10. Effect of various metal salt concentrations on bacterial enzyme production.



36 u}/\gi‘s_j . 701-11—5 .

8.0
100

80+

F7.0

Relative activity(%)
5 8
S
X\
[ 23]
I
\
]
pH

——— T T T T —+ 6.5

7 [t
B
N

O Ié/
!

T T T T 9.0
12 24 36 48 60 72 84

Incubation time {h) - Bacillus pumifus ||

i)

Z . Fol7l& 37(1) 2005

Relative activity(%)

Incubation time (h) - Bacillus subtilis |

L 7.6
100{ % o) e
=
\/!/ ><é éf e -4
80- 0—0—0-_
§ 7.2
§ #— :
e 4| ® ;85——;&/ [ros
3 o]
g —&— CMCase L 6.8
204 —0— FPase
A —A— Xylanase
—%— pH -66
0-+— T T — T T

12 24 36 43 60 72 84

Incubation time (h) - Baciflus subtilis ||

Fig. 11. Time course of bacterial enzyme production and pH.

FPase, xylanase &4 2 pH H3E &A% 27
&= Fig. 113} 2t}

Zrzro] 3o 1HE A9 ufx|z7ofAl uj
AFA|Zhol| W2 EAEAIT} pHE| HIE 43 2
3} Bacillus pumilus 1, B. subtilis 1, B. pumilus
I, B. subtilisI1 9} 22 wjgAIZto] 2+2F 72, 36,

[=]
Z}zko] F5-& A wfFrAdA wFRS A
A 22l Thermomonospora
fusca®}t B3 A= Table 13 Zr}

60, 36A17F0] Q3L, pHO| Webe 24 U wel4 R DESE PRUDS A P ST
Table 1. Comparision of enzyme activities between selected bacteria and Thermomonospora fusca
unit: 1U/mé
Species CMCase FPase Xylanase
Thermomono- spora fusca 1.45 0.25 1.34
Bacillus pumilus 1 0.79 0.18 475
B. subtilis 1 0.65 0.39 0.96
B. pumilus I 0.98 0.61 1.94
B. subtilisTi 0.58 0.36 218




&
ml
fio
ot
P
tu
fAr
n s}
o
fr
el
N
o
24

sto} =g}t BIAYE H$ Thermomonospora
fusca®] CMCase, FPase, xylanase= z+z} 145,
0.25, 1.34 IU/m¢2} B4& Jetl ot Bacillus
pumilus 1 2] 739 CMCase®}t FPasex= &3}
2ot o 1} xylanases= 4.75 [U/mZ Y5314 94
3t ANE el B subtilis 1 @] -9 FPase
= HxeEc 3o} CMCase®t xylanase:=
woteh B, pumilus T 9} B. subtilis 19 7-9-0f| 4]
= CMCaser AT FPase2t xylanases A
T3] =2 2AE VEhfiglch 4719 AR &2 o)
A #3579 452 cellulase A4to] 423 A
o2 A T fusca®t vl58t 84S 7M1 9
T3 SR Hg3to] oA FER 7HsAol
Ol AbeEoh

4. 4 E

2 d4e AdACNA B3It CMCase,
FPase, xylanase &/d0] %3t 4% 9] bacteria®
FE 54849 24 wigzAe HES] sy
FA=EJ(N 2 A Bacillus pumilus 1 2] A3
k2 AL rice bran+xylan 2.0%, peptone 0.8%,
KoHPO; 0.1%, CaCl 0.06%, ptl 80, 28°C, 72417t
o|QlaL, B. subtilis I & avicel+xylan 3.5%, urea
0.4%, KsPO; 0.1%, CaCly 0.015%, pH 9.0, 28C,
36A17to] H A wigFz Aot ®3 B. pumilus
ool #& w2 AL avicel+xylan 3.5%, urea
1.6%, Ko1PO; 0.125%, pH 9.0, 28°C, 60213} 0%
o, B subtilislI= xylan 2.0%, yeast extract
0.6%, KoHPO4 0.1%, ZnSO4 0.04%, pH 8.0, 347C,
36417kl M A HjoFz Aok E3F HHulgzA
oMo a4 22 Thermomonospora
fusca®t FAFSFIATE

o |
AUEE

ro

L 3= A A S A AL 3. obMlots Ao 2 Fr=En
e AlA Fol - BA] P4kt H). AR A, 337:
12-20 (2000).

E4(AH3L) 37

%,
[t
H
ki
>
lo
MI
b
g
H

2. &33), B4, LAl 1A 458 Cellulase %
Xylanase AJ4E Kor. J. Appl. Microbiol. Biotech.,
20(5) : 527-533 (1992).

3. Sreenath K Hassan, Vina W. Yanf, Harold H.
Burdsall, Jr., and Thomas W. Jeffrees. Toner
Removal by Alkaline-Active Cellulase from Desert
Basidimycetes. Enzymes for Pulp and Paper
Processing, p. 267-279 (1996).

4. Jung-Myoung Lee and Tae-Jin Eom. Enzymatic
Deinking of Old Newsprint with Alkalophilic
Enzymes from Coprinus cinereus 2249. J. Korea
TAPPIL, 31(5) : 12-17 (1999).

5.U. Viesturs, M. Leite, M. Eisimonte, T. Eremeeva, A.
Treimanis. Biological deinking technology for the re-
cycling of office waste papers. Bioresource

Technology, 67 : 255-265 (1999).

6. 5H, s, +578, 258k Cellulomonas sp.
YE-57} A4k8kE Cellulase2} A7) Kor. J. Appl.
Microbiol. Biotech., 18(4) : 376-382 (1990).

7. 9445, NS, 29 sdEE| deaEaia
o Pseudomonas sp.& £2] U E4. J. Agri. Sci.
Chungnam Nat'l Univ., Korea, 25(1) : 124-130
(1998).

8. 583, 21-8-2. Bacillus stearothermophilusol| 2|3t
Xylanase A§4L Kor. J. Appl. Microbiol. Biotech.,
17(4) : 289-294 (1989).

9. okl vF =L, o] A| &, Xylanase 4§44 Bacillus sp.
GS9] #2] 9 54, Kor. J. FOOD& NUTR., 7(1) :
8-15 (1994).

10. 2H 3, 7R e], o g m| A E BAF 0| g3 1
£ 84 DEA 2 /ME(AILE). J. of KTappi, 35(1) :
34-40 (2003).

11. ¢34, Bacillus sp. DSNG9]| 2}3} Xylanase 2§ 4k,
Kor. J. FOOD & NUTR., 10(3) : 344-349 (1997).

12. R71%, 3733, 24 Cellulases: PAHsh=
Bacillus sp. 79-23 2|2} & 4 A AFA). Kor. J. Appl.
Microbiol. Biotech., 25(6) : 546-551 (1997).

13. doiE, A, S, 3715 WEA Cellulase-
free XylanaseE AJ4kst= 1.2 4 Bacillus sp. 2} &
2l @ g4 EA). Kor. J. Appl. Microbiol. Biotech.,
23(3) : 304-310 (1995).

14. £8 %, 2|82, Bacillus stearothermophylus ) 213}
Xylanase AJ4E Kor. J. Appl. Microbiol. Biotech.,
17(4) : 289-294 (1989).



