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Isolation and Characterization of a Novel Aspergillus tubingensis with a Hydrolyzing Activity of Cellu-
lose-pectin Complex. Seo, Won-Sook, Jin-Young Hong, Hong-Soe Choi, Ju-Hwan Kim, and Young-Min
Kim*, Department of Biological Sciences, College of Natural Sciences, Hannam University, Daejeon 306-791,
Korea — In order to isolate and characterize a novel fungal strain capable of producing cellulase, each samples
of the old rice straw, soil, and the old tree were screened by congo red test. One of the fungi screened has been
identified as Aspergillus tubingensis strain from the results of the phylogenic analysis based on partial DNA
sequence and the basis of its biochemical properties. A carboxymethyl cellulase activity of the strain was
higher than that of 4. oryzae KCTC 6291. In CMCase activity measurement, it wasn't sensitive about pH 2.0,
3.0, 4.0, but the enzyme was more stable than 4. oryzae under the various pH and temperature conditions and
the enzyme activity was more similar to neutrality and alkali. Therefore, it could be suggested that the isolated
strain has a potential possibility for the developing of the probiotics.

Key words: Cellulase, cellulose, probiotics, Aspergillus tubingensis

A2 SAAEL] 271y do] AEHL2 A/
(cellulose), hemicellulose, lignin® 2 FAF o] glom,
celluloser ExFo] B-14-glycosidic A3, o] Folzl
FUAZA ABRA Ax2FH oF 40% oS A8kl
et FIA 2ol eldted vid 2| TFAkel ZER FH-EHA)
AT Ql= A4 biomassel cellulosed T+ (oligo-
saccharide) = ©H3F(monosaccharide)® §3ll AlZ 4= 3}
oid, 7159 AFE AR oA o4 = 9eE B,
UL AL 2 A oA 2e] A o] FhEsie] A=
<+ AR 7IEEE A3 Aol ZFssie6].

A 2] AEAE AUALLE o] &3} Q= o} FF
< W ES 250 Az} A2 ARRE AFEelE o,
Rumincoceus®} 720} AHAE FalE 4 e A v+
£ B3l ARaE cdkdewx A5 F8slar Ju10]
AEE felver SAiY) HALR plFe] E o 53 2
AAA ez whu|gte} 752 ARdAlA A e At
g, 54t 39 22 A8S wel i3k 55
A8 S ATz 7152 AW pHZE Askd A, £+
gk 2wl EE2] $ge] A3H R, 53] A cellulase
0] @] Sl uksiE WA Heol o]= <l A3t AA
A= B AR E YTi= Ao odHA guis].

olefgt EAlE sAs] gt whez s15e] Al 3l

*Corresponding author
Tel: 82-42-629-7486, Fax: 82-42-629-7487
E-mail: kym@mail.hannam.ac.kr

= o EES] F5E 57) S1sked AA (probiotics)E A
s =, 8A Al9EI s AR R &R
T (Saccharomyces  sp.), LZT(Bacillus sp), AT
(Lactobacillus sp.) 5-°] FE& o|Fr} o]& AoA2] EA
2 ofe] RarolA AR uie} 2he] 71E0] AF5E FIM]
713, FAARERS S7HA71H, B Tt} AlRe 8
< Z7MI1E T E3E Helal advi{12]. ek A
2 AREIE 9l o33 15 A (cellulose) #3853
o] T3] eFslAAVH3, 13], 719} 9l A eloh AR 23l
8o Al TFE R fl8led ApdAle] EAEE T
A, LAY, AR, VA, B, VA, U S e B
ol Fgole} Aldellr thefgl cellulaseS ¥-2, A A5k
Fa0) Bl wEIAAINHY, 11, 19, 20], SAFRAA AR
7)ol = oFx] n]EaE AAolv). B3] == gl AR
EA R RA S ARk vk A, HEe) 74
el Afax(cellulose) 3 =" (pectin) F&fl 5] ole &
A5 Fajsle ATAIE WEEe 7o) Al Aot |
7R olE gt Adfidee} H'l-S FslEle B Aspergillus
AT w57F 7P 08 Z0E B Helow, aepr B
A7) F4-2 AH-fid(cellulose)  H (pectin) #3) 5o
53 Aspergillus A% A5 FEI3)] o158 AL ¥
3|, o] oA =gt B9 7l aleAd el ATA|
E Fpsled Alkdelaa) sl Aol



ISOLATION, CHARAGTERIZATION AND AcTiviTy Measurement Or A. rusiwGensis 125

b

xHE al

0

oo 22| H HiY

E AR 7] flete] dAdFdr] Eue opk &
Z FAAM B2 U1, F F Ay AhelM AEE A
ale] i} ~3e] 2l s o) AEE A4
1g& 1Cmi® 0.9% NaClol] #eA|zvh23]. Al S of
1027 Ao X A28 Foll A5 100 ulE F 3}
Sabourd's dextrose agar medium(peptone 10 g, dextrose
40 g, agar 20g, D.W. 11, pH 6.0)°]] 0.005% chloram-
phenicolZ A 7}ated wiFst ¥, =Y colonyE A1E] 5}ed
Czapek-dox agarell CMC(5%)S 713t vix]<l|A 28°C2]
F208 5~7% F<t wieFtsict. viekE & F Congo red
test® 3}7] $18ll 0.5% congo red 442 Hr}slar 308 F
o 1N NaCl §45 H7lsle] A2oA 58 925 ¥ F
B A I ES A cellulaseﬂ A o5
E AAF 2RlEke] cellulase B4l Al $iHes A
33l El16).

=2 ';"1’:-—1 =5

=% AFS AN FFHe2 Fejd 75 A
Geeal, A SHE AT, 15] Bergey's
Mannual[2]9] ¥ell w2} sisict.

AA = Hefx #3 An) 7 (Axioskop2, Carl-ZEISS,
Germany)y& F3) #&AsIAS, Ex}, FALS] AL otk
7 oA FAAAREAL o] gakgieh. 28°ColA 49
&3t PDA(diced potato dextract agar 39 g/l, pH 5.6) 4]
oA wlj<Fgr FFE silde glass $ol| l“—_T’- cover glassE &

%‘i}?ﬂu]%’—i wAP e, vkt FFE ABdl F

, 2.5% glutaraldehyde® A 3} 11, lﬂ-/\] 1% osmium
tetraoxxdei F7) A8} 21| alcoholE AH SR g
Z A A 8}e] n-amylacetateZ 2087} 23] 2], AZx3t
gold couting 8 F FAPAA# W] 7 (AKASHI 1SI-5S40,
Japan)S.2 773813}

dut | 7F7= 2] fungal DNAS] £2]% lysis buffer
(50 mM EDTA, 0.2% SDS)E ©] &3} genomic DNAES
-2 & ITS(internal transcribed spacer) regionoll A sense
primer 5-TCC GTA GGT GAA CCT GCG G-3'%
antisense primer 5-TCC TCC GCT TAT TGA TAT G-3'%
o] &-3}e] initial denaturation 95°C, 4% 303X, each cycle
denaturation 95°C, 303, annealing step 50°C, 303,
extentior step 72°C, 14, final extention 72°C, 3£ &7
2.2 PCR(Perkin-Elmer 480, USA)YS AA][7, 21] 8l om,
o] 714 ey wel PCR band:= PCR purification kit
(Qiagen, Germany)> AF8-38}ed AA|slelal, SolgentAh
(Koreay] 2]#|3te] DNA sequencings AIA|&}Aw. 21=
DNA sequence= HAN7FA] ¥l § genusld] BE FF

Fo] Mgz} w33} evolutionary distanceZ A AFE}RA I
o] & wielo® BAM3lg)

Crude enzyme &=

Crude enzyme®] BAS A 3}7] $sle] F23t #&
250 ml Erlenmeyer flask®)l PDB medium(diced potato
dextract broth 39 ¢/l, pH 5.6) 40 ml& ¥ 3, 28°C, 200
rpmeE 4~5U7F wioFet o, 4°ColA] 13,000 rpm -2 4
AR F A45AS FE3I8IH Cellulase B4 HIRE 9]
g 22 cellulose 3 S o Sl AR &zl
A. oryzae KCTC 62915 MEB ¥l X|(malt extract 20 g,
peptone Sg, D.W. 11, pH 5.6)o| A 4-5zF 28°C, 200
pm 2 ikt ¥ Hed F3 22 ZANM crude
enzymes FZ31510t.

24 BHo 54

Cellulase A2 CMC(carboxymethylcellulose)% 7|A=
gt B WHEE & Fol|, f® UL 3,5-dinitro-
salicylic(DNS) WP [14]103 v}g3} 7o) z%akg}?f}_.i&ﬂ =
At 2ol 1%(wiv) CMC 49 0.5 miet zHz+
100mM citrate %8 (pH 2~6)[11], 100mM sodium
phosphate €+Z=4-4(pH 7~8), 100 mM glycine-NaOH £+3~
Lo (pH 9~13)[16) 0.4 mtS EF5}ed 7t LxoA] 137} v}
Aghozm uhg L] LnS 2 olg F4 4 100wl
£ Alsle] 7t 2xoA 208 ERF uhSAIZ T DNS Alek
3mlE A7)sled WhE-S AXAF| I, B EolM SE 5
HEx|8ke] WAAZ] F 540 nmoll M FREE SA A,
8, 22]. °]7Z& glucose®E BF ABE AME3l Fd =7
Stoll A AYA|A ZARE FREe) vlugre sy feld 3
g kS AR T4 FAHE 1.0 unit $19 24
slol]A] 1 59 CMCZHE] 1 umol® glucosedll A58l
FATS YAk Ao] ofo 2 A3l

g4 240 0jXl= pH ¥ 2z g

£=9} ph7} 9] Bl wlAE JFE ¥ 9l
A EaNE FAREAL 3= pH 2.0~13.09] M98} 2=
25°C~85°Col| A Z+zb oA A7) wpx|g)t & 9o x] 743k

A 3 A Z22edA] ube-g esle] e B &
A& A3
o nE
o3| 22
AR s We 2o HE] AHuix]e)l PDA HiR = Al»%s}

of AfAaE Bald 5 e Asperglllus AL 55 B
Do) A% Al Aeld s W XS,
Ax}H 02 Czapek solution agarr]] CMC(5%)E 7151



126 Sro et al.

Fig. 1. CMC activity of isolated Aspergillus sp.
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Fig. 2. Microphotograph of Aspergillus sp. showing conidial
heads and conidiphore (% 50).
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Fig. 3. Scanning electrone microscope photograph of Aspergil-
lus sp. showing conidiphore (X 2,500).
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Fig. 4. Effects of temperature on the CMCase activity. The
reaction was done at pH 6.0. -WR-, A. wbingensis; -A -, A. oryzae.
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Fig. 5. liffects of pH on the CMCase activity. The reaction was
done at 65 . -W -, A. tubingensis; - A -, A. oryzae.
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