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Abstract
Marine microorganisms to produce functional biopolymers were isolated from

the seashore of the Kyungsang province. Microorganisms to hydrolyze carboxy-
methyl cellulose(CMC) were cultured in marin broth and the other liquid
medium that contained 2.0% (w/v) glucose, 0.25% yeast extract, 0.5% K,HPO;,
1% NaCl, 0.02% MgSOs-7HO and 0.06% (NH4)2SOs to investigate the ability to
produce carboxymethyl cellululase (CMCase) under aerobic conditions. Twelve
microorganisms among them showed higher activities of CMCase than B.
amyloliquefaciens DL-3, which was known as a cellulase-producing strain. The
microorganism showing highest activity of CMCase in this study was identified
as Bacillus subtilis subsp. subtilis with 165 rDNA partial sequencing and gyrase A
partial sequencing and named as B. subtilis subsp. subtilis A-53.
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Microorganisms and Media

Rl Adxe &7, 94, 28, 741 38, g8l 59 sl nlgtE, 2,
Az, WoAH, o7 5o ARE A 085% 44 H4F F Marine
agar, Nutrient agar, 8j4=cl] ZA|g Nutrient agar, Tryptic soy agar, 1.5% NaClZ
H71% Tryptic soy agars] ERsle] 30°Co|A 48hr WiBIATh DAL, Sl o
o] Nagg2ie ztzt 707), 17370, 128709 & F2US Fustdct (fig 1))

CMCase activity

CMCase AY4HA-2 marine broth®} 2% glucose, nitrogen: 0.25% yeast extract, salts:
0.5% K:HPO4, 0.1% NaCl, 0.02% MgSOs7H,O, 0.06%(NH):$SOsZ 4% HAujA]E
LSl 7 #FE AEE Foll 300014 200rpme] wyko 2 7247k Ft wi s}
1 CMCase 84S St &40 42 DNS ¥ F8t%a, CMCe vik
el EAS 50°Col A 2087t W3] F DNSE H7bete] 100°Col| A 1027 7}
g3k & 550nmoll A FFEE Blst.on CMCase activityE 243}t CMCase
9] Tunite ¥9 1lumol9] glucoseE Aisle= G409 GO 2 e 92

Protein quantity
oA FAHE AAG AsAe @l F §Ee Bradford methode] 31411,
BSA(bovim serum albumin)& 3 A% ARl wjgRol FAE AAT 4

Sole wud g3 SYsAc
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Isolation of marine microorganisms

AGuBE] &S 2t AHE dXl FF4 HlA| T Marine agarol A 718
=L AE AL BEY (Fig 2). 579 54 42 9% Aujd sjA= Marine
brothE ©] 83}t

Fig. 1. Isolation of microorganism which were isolated from the seashore of the
Kyungsang province in Korea (a, nutrient agar prepared with seawater; b,
Tryptic soy agar added with 1.5% NaCl and ¢, marine agar)

Substrate-hydrolytic activity of marine microorganisms

% 371749 & Fm| A ES Starch, CMC, Proteind] w3 &4 <13}
fsted g ALY wFAo TAE AAT F5ALS 100s HHs A
%3k disc paper® F/Hol 7128 1%} Agar 2% E H7Fs mA|ulA] $o] &7
FI 30°CelAM 24 hr T HlF F 3@ 27|E BESAS

Fig. 2. Comparison of substrate-hydrolytic abilities of isolated microorganisms.
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CMCase activities of marine microorganisms

CMCase &4lo] E& sIGrIRE 0T FE wigste] 2735 AP AEs
HF v AE 12 FFE wiFste] CMCased] A4S SH3 Afrd FallEA9] A
Mol Eohal A Bacillus amyloliquefaciens DL-39} Bl w3}l¢ick. 1 A3} CMCase
o] 718 =2 FFE HEY sl Eelste] B3 A-BE et (fig
3 & 4). A-53 #5E 165 rDNA partial sequencing % gyrase A partila sequencing
st A4S 23, Bacillus subtilis subsp. subtilis SHQ1=]10. B. subtilis subsp.
subtilis A-530.2 w3l

7o 5
- - O
o0 e =
_ B 48 il = ar
® - ;
E g0 5
£ w gt :
= = i
. | &
L] H
3 | TR
g o | : luldddl
S | 0 RULI W
i | i ' i ‘ . i | |
o s Al g 7 | o 4 i i i
v-'5L ¥ ’“e’*"\ (\‘?‘(%n%@ (\\on‘;‘;:b%' ??9' vﬂ’v@ vﬁ’ A& @v\’b W “ifx\ o VL
ITICTOONgRINSInG microorganisms
Fig 3. Comparison of CMCase activities in Fig 4. Protein quantity in twelve marine
twelve marine microorganisms and microorganisms and B. amyloligue-
B. amyloliquefaciens DL-3. faciens DL-3
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£ Attty 4 A B. amyloliquefaciens DL-39} CMCases] &4-8 v w3l th
o] 3 TiEo)A Eelsle] ¥BF AB3 FF7} /M ¥ CMCase B4& UE
itk A-53 #FE 165 rDNA partial sequencing 3 gyrase A partial
sequencingste] &3 A3}, Bacillus subtilis subsp. subtilis2 2Q1%%lon B.

subtilis subsp. subtilis A-53°.2 w3} }
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