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ABSTRACT

This study was carried out to select the useful bacteria which secret extracellula enzymes for enzy-
matic deinking agent of old newspaper. CMCase, FPase and xylanase activites of the bacteria liquid
culture were measured at optimal growth conditions. Clear zone test was checked on the solid culture.
The results of this study were as follow:

Eight strains of 28 bacteria isolated from a paper mill soil ground were shown strong CMCase and
xylanase activity with the clear zone test. The optimal pH and temperature for culture growth were 6
~8 and 26~347 , respectively and optimal culture period were less than 60 hours. Based on
CMCase, FPase and xylanase activity, strain No. 18, 21, 22 and 28 which were relatively higher than
the other strains, were selected for further enzymatic deinking research.
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Table 1. Compositions of Isolating medium

Yeast extract-Dextrose- . .
King s medium B

CaCoO,

Yeast extract 10g
Calcium carbonate  20g  Bactopeptone 200¢
(USP light powder) K,HPO, - 3H,0 25¢
Agar 15¢g MgSO, - TH,0 6.0¢g
Distilled water 900 m¢ Glycerol 15.0 mf

+ Agar 150¢g
Dextrose 20¢g Distilled water 1000 m¢

Distilled water 100 mf

a4 GEAY ALENE) - 35

heximide 100 ~ 200 mg/¢ 2 Z7}8}% o,

wj R o] veld 2 colonyE Z2He] petridishe}
A Ao &7, 30T oA 5YZF Wi T 4T 4
Z3of Hustict,

A

I

2.2 #F9| Clear zone

CMCS} xylang Bajsts T40] Bu|Z Hels)s|
At FEE T e 249 wxlo] FESI,
304 597 wiket & Congo red(0.02%)%1S
olgate] GM T P20 NP AT B AL ZF

s,

—-. CMC 10 g/f , Xylan 10 g/f , Yeast extract
5 g/¢ , Bactopeptone 5 g/¢ , K,HPO, 1 g/t ,
Agar 15 g/¢ , pH 7.0

2.3 ZF2 4= 7Y

o579 HH AF2AE HAEI] fete] Aujg2
307, 24hr., 200rpm XALZ 3tglon Eujoke
Aol 1% FFste pH, &%, wiFr|7-E H
AATFHA jgFEttt, g o] 8T = 600nmo
A 23sieed, HAYEgns yehd =4S FHF
Asz70R s}, 2k 2 Hefeko] ARSE H)
z ol 24L& otg3 Zt

—-. CMC 10g/¢ , Bactopeptone 10g/f , Yeast
extract bg/{

2.3.1 pH

w29 pHE 3, 4, 5, 6, 7, 8, 9, 10, 112 243}
o} 307, 24 hr., 200 rpm ZALF wjoksie] 27
pHE T35t

23.2 2k

A& 7HE A4 pHE 2H3l1 F2EE
24, 26, 28, 30, 32, 34, 36CE WSAATFAA 24
hr., 200 rpm 2722 vjoksle] X Lxg T1H3}
At
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THE HH pH ¥ #gF2x A
200rpm .2 9, 12, 15, 18, 21, 24, 27, 36, 48, 60,
72, 84hr, WSt 2A wj¥717HE FEFAC

—. CMC 10 g/t , Xylan 10 g/ , Yeast extract
5 g/% , Bactopeptone 5 g/t , K,HPO, 1 g/t
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2.5.1 CMCase 4 &%

713 gH O 1% CMC 0.25 m¢9} 0.1 M oAtk
£ApH 7.0) 0.5 WS 5% 0.25 M T30
50°C oflA 3087E ¥Hg-AIZl 3 100TollA 527 7HE
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2J3te] 540 nmlA EFEE St

B4 1259 1 ymol? glucosed] 3|33dl=

Table 2. Diameters of colonies and clear zones

HE . $o]7)& 35(1) 2003
sG] ATE 459 BAFS 1 IUR shglrt,
2.5.2 Filter paper 2si&4(FPase) X

Whatman No.1 50 mg(1x6 m)& 7]2Z 3}
0.1M QASSEN(PpH 7.0) 1.5 mtE 4% 0.5 nf
9 Ejtste] 504 6087 WA F 100C
A SR 7tgste vh-& AAARC. FUF AF
9 543 E CMCaseoll Ao 5UEHA P33t

2.5.3 Xylanase 4 &3

718 §Y02 0.5% Xylan 0.5ml9} 0.1M QA+
%-8M(pHT.0) 0.25mS FAM 0.25me} &3l
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sto] ¥h3-& AAANA T FYFY 542 CMCased
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3.1 Clear zone

Petridishol ¥FE& HF3t1 30TAA 547
Hjorst #5529 A3 ¥ 2dAE 3% e

Strain NO. Diameter of Diameter of Strain NO Dialr}eter of Diameter of
colony (mm) clear zone (mm) strain (mm) clear zone (mm)
1 15.5 0 15 15.5 40.5
2 21.0 375 16 49.0 0
3 8.5 0 17 14.0 0
4 8.5 0 18 24.5 48.0
5 8.0 0 19 15.5 0
6 14.5 0 20 10.0 0
7 14.5 0 21 21.5 435
8 10.0 0 22 28.0 48.0
9 7.5 0 23 17.0 0
10 16.5 24.5 24 17.0 0
11 13.0 0 25 17.0 0
12 335 0 26 17.0 0
13 17.5 0 27 22.0 0
14 18.0 34.5 28 36.0 475
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Fig. 1. Bacteria producing cellulase and xylanase show the clear zones with degrading CMC and

xylan
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Fig. 2. Effects of pH on the growth of isolated bacteria

—— Mot —.—no.B
—.— Mo, 2 P —®—to. 8
e N B N - e NG . 1O
—p— N0, 4 P . - No. 11
© Py —gp No. & hd 2 // . i Mo 42
—— N, B o \\’ 7 - No. 13
Y- Ne.7 ad - N, No. 14
.-/_, SN / - v><.\\\./: %,
ad  E- SN e T ey L s 2 i
— <+ = - 'Y -+ \\
= pe - ><:j‘><: B .
2 - ;-\-\'ﬁ-h_& B v —~—— \
= v v, - = //! - Y
7 2 et g
-
°1 s . _ o : - : , ; -
T v
P o I s = - 249 28 28 30 32 34 ES)
o o
Temp. () Temp.(C)
~-a—HNo. 15 il N O . 22
10 - —8— Mo 16 o 23
s 80 1T A Mo 24
- —w—No. 18 a- —w—No.25
. s N0, 19 - e N, 26
—t— N o. 20 — —— No.27
[ —— 7 Ne.21 - Ho. 28
P - » Py s « —
= \\ . — - \:
< “ i
= - N & 5 .
g - SN = ~
— v - '% S
FasStaull fheed
“ /“_—‘s—ﬂu———-ﬁ - 1
-
o 4%,/
v v v v v v ° . . ) .
24 ze 28 30 32 ) a6 e o =5 o5 =5 o =
o
Temp.(C)

Temp.(C)
Fig. 3. Effects of temperature on the growth of isolated bacteria
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Fig. 4. Effects of culture periods on the growth of isolated bacteria
Table 3. Enzyme activities of bacteria at optimal condition unit: TU/m¢
Enzymes Enzymes MC Ep vl
. ase ase ylanase
Strain No. CMCase FPase Xylanase Strain No:
1 0.26 0.13 0.42 15 ND 0.13 0.35
2 0.28 0.14 0.43 16 0.29 0.13 0.36
3 ND ND ND 17 0.29 0.21 0.74
4 ND 0.13 ND 18 043 0.20 0.84
5 ND ND 034 19 ND ND 0.40
6 0.26 0.14 0.58 20 0.29 0.13 0.35
7 0.26 ND ND 21 0.54 0.17 0.72
8 0.26 0.13 0.36 22 0.34 0.17 1.60
9 0.26 0.13 0.35 23 0.26 0.13 0.37
10 0.39 0.22 0.60 24 ND 0.13 ND
11 0.27 ND 0.39 25 0.27 ND 0.37
12 ND 0.13 0.37 26 ND ND 0.37
13 0.29 ND ND 27 ND 0.13 ND
14 ND 0.13 0.36 28 0.99 0.22 2.08

ND : not detected
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