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Abstract '

The strain FJ1 isolated from a rotten wood showed high activity to hydrolysis of
cellulosic materials. The strain produced largely enzymes related in hydrolysis of
cellulose and hemicellulose, such as CMCase, xylanase, B -glucosidase, and avicelase.
The culture conditions(pH, temperature, inoculation concentration) and substrate
specificity to various cellulosic materials were examined to elevate productivity of the
enzymes. The enzyme activities of CMCase and xylanase were 13.5U/m¢ and 24.3U/m¢ in
agitation culture using Mandel’s medium, respectively. The high activity of the enzymes
was earned when mixed cellulosic materials of rice straw, sawdust, and pulp as

substrates, indicating that the strain FJ1 could use crystalline substrates.
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A biomassE cellulose, hemicellulose, ligning FAHE o2 3l FAEE=H 2 Fol
« A celluloses ¥AHo =2 7H3 FE3H o|&rtFAo =2 EFAZA, oo A& F #std
A AARe=z BEd AdF7F Y= Ak Celluloses glucose?t B -1,4-glycosidic 2%
o2 olF APZAH nBx FHAZA YA o2 glucoseR ZhFEIF A A 2xF o2 A
&3t Qo] £F hemicellulose®™ TH¥T G HF woz2A ZtFEHE F3 o] &= A
2 Ao oy, HEFZEE olFE lignine A3tz HA BIEHA PFezmz HA
biomass®] Z&AQ o] &L Y B AF7} o] Fojxer ot

MAira B3ilzgArE2 AAstE vAE2ZME  Trichoderma, Aspergillus, Penicillium,
Irpex, Humicola, SporotrichumZ2] J%ol¢t M=M= Clostridium, Cellulomonas,
Pesudomonas 5°] o9, WAL F o 2= Streptomyces, Thermomonosporass 52 %
e FFol oF HAHa 2o ABAP gt AT} o] A A

HFrax 228 Hastr] 98l 42+ A A cellulose, hemicellulase, ligning w3l &
Qe F27F 23T, Cellulose?] &4 Foe o33 2 3F9 47 B3t
. Mcellulose chaing F #9942 7F+-2385+] cellobiose?t glucoseS XA3l= endo- A
-1,4-glucanase(CMCase), @cellulose chain®] v &4 Zchel] =283t cellobioseE® A4
3= exo- B -1,4-glucanase(Avicelase), @cellobioseE £33t glucoseES A= B
—glucosidase(Cellobiase)ol] ©] &ol|l& A B xuto 2 HE celluloseE £337] sire=
cellulose®] Z% ¥ 22 (hemicellulose, lignin 5)& £3) A Astdo} Foh 7)o g3
& A2 xylanase, lignin peroxidase 52 o3 71T =2E A& + A AFdFaA0 F
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2. Adls 2 ¥y
2-1. Cellulose Zair] ¥ E2] g4 & 4,

Cellulose & EAE AstsE PlAEe &4 2 HES Bxoz E 2 BAEE )
Fdled FF2 AR, oo BAE FFH ZHUESLE 30T, E21AHX o FelAt. M8
el Bl AFEAHe] 71F F& TF FIIE AdEAR, 4T ¥ B I(PDA, Merck
Co.)8te Aol o] &3\t
22 E2EYe =3

CMCase® xylanase°l ™3 FA8AHE ZHZ2 93l 2% CMC(.05 M Citrate
buffer, pH 4.8)& %43} 2%=2] xylan(Oat spelts ; 0.05 M Citrate buffer, pH 4.8)8& % 05m¢2}
AEx 05me EFF MEEL 50T, 3083 #8AA DNSHEPez B99L AN
o}. Avicelase X4 E =& & 1%2 Avicel(Merck pH 101)(0.05 M Citrate buffer, pH 4.8) 1
mest &4 Imee EFS W2 50T, 12083 93 A A Somogyi-Nelson oz 3t
ALdFS =AUt FAFHE Ao A1LE FFEZ2ZHNE glucose ¥ xylosed ©] &3}
Aot A4 BHEE TFEWSZANAM 1umd min '2 glucose EE xyloseo] Ag3l= 39
ge AAdsted 2RI FAFES lunitE ALY, B -glucosidases= 5mM
PNPG(p-nitrophenyl- 8 -D-glucoside) 1m¢2} 0.1M sodium acetate buffer(pH 4.8) 1.8m¢, &A=
o 0.2mee EFF HFSES 507, 3083 wkEAIZl & 04M glycine buffer(pH 10.8) 4m¢ S
Ho] gkgS FZAZ 98, o] yf AAE = p-nitrophenol2 430nmelA A ZF U &

= EFugx Zi°|l/‘1 lumo min'e p-nitrophenolgd A3 = o Vas g4
2 lunitZ AHeolstgch @A FBL lowrySel WYL ol & ATt
2-3. Bel#s FJ19] ¥ 54

TETFe #ANF L 7@ Solde B APLE @Y= Avicel(Merck Co.
PH101), Sodium carboxylmethyl cellulose(CMC)2 ©] £ 3= Mandel’s medium' oA %3}
3R, BEE Ao vjYZzHE 30T, 100rpm, & 7|42 E] vju¢S 7|Eo =2 3to zhzbol
BRAEF R 7D HS 2 st ZABIAGD. ZABAHEE EAS Y3 2agade
10,000rpm, 1023 A4l & 2] 3t F5H S o]l &3t

3. 25 2 n &
3-1. HelaF Fji1o] 874

@ T FJl1o 37AATo A3k AgLe 73 HFE 5, pH, 259 w3l e 3§
A8 EME 335t Fig. 1& T HFTE v5o e TAFAHAEE A9rds
dl, ZArdA el o] A F7F 10°70/meoll Al CMCase 2 Xylanase® gtel 11.6, 15.9U/m=A 7}
T FE ZARAHYEE YUY B2EF FJlel 7] pH ¥ 2x9| WH3le) & a2
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ZAEE fig. 29 fig. 3o YeElWA+=H, E2FF FJlel 24A44S ¢3 3 pH 2 3
A 22+ ZHZ 6~7, 25~30TCY S ¢ + YUtk 28 TF FJl= pH 6014 CMCase 2
xylanase®] A= ztzt 155, 24.33U/meolA 2, 25~30TCoA Ao ZAALHAEE Holu
40C2 o4 2xoME #F2 A% 2 F2TAHEE YEUHA F=o

3-2. #e]a@F FJl19 7]d5o]yo] B ¥y

B2 FF FJleo] 7| So)de] od 48L& 4d8 472 2 4

ZF Fole e FATAE BAL 835} Fig. 45 24U 8 Af42 828 o888 &
FF FJ1o] AAAMA Fxo Bl Ayptn. EeTF Flle £84, vlAZ2R4E 2
22l Avicel @ a-cellulose E@oA B2E H284HE7 =4 =22 HH5F3 3leon,
cellobiose2 ©]& Al = B -glucosidase B FF FJlo AR 47
B 2 448 F #H7ld e AL fig. 59 fig. 694 EqF 3 rch Fig. 5914
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liquor) ¥ sucrosedlA] =L AAAMAALAES He F3 o
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Fig. 1. Comparison of enzyme activities in Fig. 2. Comparison of relative enzyme activity for
various inoculation concentration of spores initial pH variation of culture medium(Cultivation
suspension(Cultivation condition : 30°C, 100rpm, condition : 30°C, 100rpm, Mandel's medium, 5day,
Mandel's medium(pH 6.0), 5day, Aerobic culture). Inoculation 1%(10%a/ml), Aerobic culture)
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Temperature(°C) Fig. 4. The comparison of relative enzyme activity and

protein concentration in the cultures using various
Fig. 3. Comparison of relative enzyme activity in  commercial cellulosic materials(Cultivation condition : 3
the culture temperature variation(Cultivaton ¢, 100rpm, Mandel's medium(pH 6.0), 5day,
condition : Mandel's medium(6.0), Static state, |noculation 1%(10%a/ml), Aerobic culture)
7day, Inoculation 1%(10%a/ml), Aerobic culture). (CE:Cellobiose, XO:Xylan(oat spelt), XB:Xylan (Birch-
wood), CM:CMC, a C: a—Cellulose, AV:Avicel).
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Fig. 5. The comparison of relative enzyme activity Fig. 6. The comparison of relative enzyme activity
and protein concentration in the cultures Using  and protein concentration in the cultures using

various cellulosic materials(Cultivation condition :  various commercial sugars (Cultivation condition :
30°C, 100rpm, Mandel's medium(pH 6.0), 5day, 30'C, 100rpm, Mandel's medium(pH 6.0), Sday,
Inoculation 1%(10%a/ml), Aerobic culture). Inoculation 1%(10%a/ml), Aerobic culture).
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AAdAZRE FelE FJjle 4w ¢ 713 Sol4d S B AFdA AHEded, 2
a5 FJ19] 42 HApH, FHY2=+= 4z 6~7, 25—30Co|A. =3, B3I FF FJ=
Avicel, HFA2H7I €7 22 AAAYE /A28 E& FETdS & F AJY. B AT
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