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ABSTRACT

Alkaline cellulolytic enzymes are prepared from Coprinus cinereus 2249. Recovery method of
enzyme protein from cultured medium and effect factors on enzyme activity of protein were
investigated.

The results could summarized as follows,

(® Amount of enzyme protein from cultured medium was highest in incubation with shaking and
addition of skim milk.

@ Protein from cultured medium was alkaline enzymatic protein which shows the highest activity at
pH 9.0.

(® The most effective recovery method of enzyme protein was the precipitation of protein by
addition of cultured medium of protein in ethanol.

@ The enzyme activity was enhanced by tween-80 and decreased with Al»(SQ4)3, H20; et al, and
was little changed with metal ions except Hg**.
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Tt ojAte] Aol AMGE AAE dubAQl A
4 cellulased A4AE2A 98 H3F pH7} 5.0~7.0
2 opibA el Ao EF HEA EAMLE A HE1
e}, ol AAFHol FEHCE pH 9.0~10.09]
alkalig HollA EF=T 317] ol 874 135y A
A4 A BEH R 317] Yaflie AX TN =
AYsle &Y pHE "o AU 44 A A
A5 sjdslof st pH 2HE A3 27180 g
< 57t a9,

FE, A7t FAA A Beld vt A
cellulaset= 20| Bacillus 42 Ald222g &
# 8 Zojch a8t} Bacillus £o25E {d5:
cellulased] A< Uutyoz 4#A & endo-g-
1,4-glucanase(CMCase, EC 3.2.1.4), exo—8 -
1,4~glucanase (Cellobichydrolase, EC 3.2.1.91)
¢} B-glucosidase (Cellobiase EC 3.2.1.21)2] 37}7]
components® FA% 0] Qe AdFo| 3] endo-
B-1,4—glucanase(EC 3.2.1.4) components®] &%
&o| AUAA got AF7F G2 cellulasert} Ak
AA daido) mjefst Aoz g A e}

olg|et ZAPE FAs}y] Y3 WAo 2N FF
(Fungus)7t £-8|3M= 3.28712]4] cellulase?] AF7R
374 £74%)7] A&k 9k, Lion”3} Sharyo 59
o] A7}e} A lipaseE ©]&3t soy lipid—based offset
ink®} A|A| HFF APHINE AjZ22 Sreenath
59 2 24 B3 FFo)A BUEA cellulaseS
@eldte] pH 7,004 7H 2 BHEE YeEhA
%F pH 8.594 % 84L& Jehidlon 72 A& A
ARZAZA O thet adte QAT E5AY 29
AHEA EA st A pH 8.5¢ o thRT(Humi-
cola F9) £4 cellulase)c} ZH& o3 ofo] Ho]
25 HEFIE Bk Bastg, Az} S0
£ HEHAo] pH 9.0~10.09] 2] Fof A4 o
dZely 24 B 245 Bujgitis Aol o] &
&F o] g3t Ao HeAL 1 S5 4R aT}
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2 AFoNMe HEHACZEE alkaline cellu~
lohytic enzyme?] £H|E &2A]7|1 EujEH 549
o], 3leag 9 XY BAUuRAS sl O Hy)
£ &89t

2. Mz 3 gy

B Ao A3 F3= Coprinus cinereus 2249
°o|m Potato dextrose agar(PDA) B #]ol| 2231 A
25 utc} Fdufjof AchuioF gt

2.2 HiY¥ W =54 HE|

w39 iYL Table 13+ 22 249 HiA & AL
sttt

AZ-Ee+A3.(30)0) Table 13} 28 249 viz] 2
05 ¥ FHFAZ 3 PDAMR] Aol FARE TdA)
7 & 2% B35t FF AeolA wjz] Fof 3
U7t T 25 T 35 T wiYF7] FollA FA w3t
Uk, Mgk A= A7) S 25 T30 T,
50 rpm9} £=2 A3t

AE7]E% H4 409 Fermenter(ZH=ea 7],
Air © 0.2 atm, 20 rpm, Korea)E o]&slo] 597}
AN F oA S gdEEste AAEE AAS
T 2RFEY AR E £ Fof B¢ ste] Ty
< HAAAZIIL E ethanol(A%F 15 95%)0f HENS
FUAY, Ha A ethanold FYUsle] JAE &
2G9H AL 3)4$£3to] Amicon ultrafilter(YMI10,
U.S. A2 5&st¢tt.

Table 1. Compositions of mediums

Medium-1 Medium-II
CMC 0.5% CMC 0.5%
Wheat Bran 2% Wheat Bran 2%
Peptone 0.5% Peptone 0.5%
KH2P0O4 0.5% KH2PO4 0.5%
Yeast extract 0.05% Yeast extract 0.05%
Tween 80 0.01% Tween 80 0.01%

Skim milk 0.5%
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2 Ag AHSE 458942 pH 5.09] - 100
mM NaCH3COs—~CHsCOOH, pH 6.0~8.0& 50
mM¢] KHyPOs~NaOH, pH 9.0~1.00& 100 mM
Glycine—-NaOH & ¥ o|t}, CMCase &4 1%
CMC 8% 0.5 ml¢} 22 il sz 248 5t
4 0.5 mlE EFstod 50TolA 3087 HHEAT &
AYE SddS DNSHOeZ Astglct. FPases
No.1 filter paper 50 mg (I X 6 cm)E 1.5 ml &5
£-9o] ¥-3-A17 DNSE As}qict.
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2.5 pH, 2% % chemicals

pH 5.0, 6.0, 7.0, 8.0, 9.0, 10.09} 1% CMCE &
4N 0.5 mie} §7 3087 50TCoNA ¥H-g-A1# DNS
oz S S48kt

30T, 40T, 50T, 60T, 70CY 2AANA 1%
CMC(pH 9.0)2} #4H 0.5 mlE 30&7F ¥H-5A1A
DNSH o2 g9g-E EAst9uch

AAFR Foll AFgEE £8 SeperEe] T4y
2 AAF7 98t Al(SO4)s - 18H20, HoOp,
Sodium chlorite, Sodium sulfate, Ca**, Zn**,
Co**, Mn**, Mg 9 Hg**7} 3% 1% CMC &
o 0.5 mlo) A4ME 588 & ukgAl# DNSHL
2 SdgE 355

" Figs. 17} 2% 397184 cellulased] #&= 23&
237 98 257 @ 30TolA AX 9 Agu)orst

o o 2EANE pH 9.0°14 2] CMCase B4&

Fig. 1914 uetd viel Zro] Medium-19 7
ole wigdrol met YAy Boke gl &
HE7t 2 AL € 9 AT, B 5= 30TEAG
25CoA HjFE o) & BY=E eSS 27
U Medium—1 9] 7ol vigdaol wheh 2]
FHRths ARG B0t 22 BHEE vEL,
tEo] 25CHY 30CY W & BAES el
ot E3 Medium- 13 I 2% wj7)7t 59 5
7V Ee SRS Ve,

300 £

2850 1 0O CWCase
B FPase

Fig. 1. CMCase Activity at pH9 with Medium T .
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Fig. 2. CMCase Activity at pH9 with Medium II .

Figs. 3 9@ 4% Medium— I 3 T ¢] H=ajo 2
Jupeke] AL dojA zAa AN FA-S AFS H| W
Rolk. Fig. 33 404 B v} Zro] AR|ujeF &
Aokl BE 7-of 9loiA] 227} 25TCHT} 30T
oA && CMCase #4S Yt & Medium—
I3 13 AX 9 A4 2% Medium- 194 5¢ &
ot vjYsh= o] BL AAEAE Hola glon o=
Medium— L 9] H7He skim milk7t HEHA Q] v

b ox
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Fig. 3. Comparisons of CMCase Activity of
Medium T and .
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Fig. 4. Comparisons of CMCase Activity of
Medium I and II.

3.1.2 tigiotel pH s}

Figs. 52} 62 Medium-13} 119] v)%F 7] 7ke] &
AA 9 2ok pH ¥skE ekl Aol Fig. 5
o} 604 K= vhe} Zro] AR) wjoF U gk ujokol A
o] Wi 717te] 2 pH Wske A9 u%d FAS
HoA]Rh Medium~IoflAlE A ujoke] A-Loax
HiFAIARE 6U7E Al Holx|= whd Zsufore]
7% HiRIZHEE 3U7RE Hoj x| |4t 4YRJEE
PH7F Al A58l A Leh gl on degisol
Medium~-IolA 7H3 &4do] &2 25704 et Hj
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Fig. 5. Changes of pH in Medium T .
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Fig. 6. Changes of pH in Medivm 1T .

FH9 pH7F &3 AARTE Z7lele A
Bt ojet 22 AL Medium- 18 A3 AF
Ao A JAE T wijFA) 7ol wE pHE| A8}
© CMC 5 ©299 23)12t 7 oxalic acid®t 22
7)Aol M=) gRoln 1 & pHY A4
peptide7} #3l o} dRYolrt B4 =7 grog
A9t

3.1.3 =54%9| #Hd3t pH

Fig. 72 Medium-11¢] ¥ixz2A22 30T, 5%
T et wiFy o] theFst pH H o)A CMCase
4 FPase® 44 vellidich, CMCase ¥ FPase
B4 2% pH 9.090A 7H 2 B4S Uehgigi
At o2 pH 7.0904] pH 9.674A] oF 50%2) Al
BHEE AR, pH 10.094= F23] 84
E7F EojAlE A & 5= odth ol HEwAlo] By
St Yz BEIEH A4 AL pH 10,0520 4
B8 9w A active domain & bonding
domain® B4Jo| A|Z 7| BlEOR F2gr}
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Fig. 7. Enzyme Activity in pH range 5.0~10.0
with Medium T .

3.2 7| HiQF Y CHMHE |5

Fig. 82 fermenter®] 28] 4477} vt =&
2NE 30~100%2] FARtEE 89 Fof YAAA
3%t 2B A0 F il of3 T3 vjofde] alco-
hol° FAAA J-AZ] dHAT aleoholof HiFY
= FAANA AAAZ A ke SA% gholo},

HA 30~50%§ AAAT] 284N kg of
BrhE 80% 32 100%2 AANRE 1 26 J=o]
i do] Aok RS & = USAch E3 vk
71 8AE %Hi*l’)’da Rt 78R ujFNe
FQlohe o] B aapyod oA A& 4 9l
At} E3 AYTESE 80~100%FE AAAHL
o Fojx|= Tl oFat 57]8Aof wjded-g FAA]
A& 4 Ao g Feko] HlR3Yt, o]o) K}

40 ¢

30 p

Total Protein(%)
~
[

3

ASP-100% ASP-30% ASP-50% ASP-30% CA AC
Type of protcin precipitation

Fig. 8. Total protein content of Ammonium
sulfate precipitation and ethanol
precipitation.

ASP: Ammonium sulfate preciptation,
CA: Cuture-in ethanol, AC: Ethanol-in
culture.
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Figs, 9~14% fermenter® % AL ujorsl
AL ot ‘%“ﬂoi A8t dojzl zFA 7
pH®E CMCase ¥ FPaseS £33t 7+ A by
%t A A Wyt @ A B4 vk 3
25 100%2 A 5229 (Fig. 9)9 FPase 84
< pH 9.0914 7 £2 4L 7IXE
CMCase® %9+ pH 7.5904 7H4 =2 842 7}
A= 54 29k

TS 80%E AN A4 HL(Fig. 10=
100% AAAZ] &40 U9 a484E Yehy
UARE, 100% FAARgHEcdE BABHET} oF
60%8 = 57HE & = et

50% FidEES] A9(Fig. 1D+ 80%9] FLE
ot pH 9.091A4 97t Z7lebe A3e v QAT
o] AArsH Tzl o] 3| g0l 80% FAY R
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Fig. 9. Enzyme Activity of 100% Ammonium
sulfate precipitated protein.
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Fig. 10. Enzyme Activity of 80% Ammonium
sulfate precipitated protein.
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. Fig. 11, Enzyme Activity of 50% Ammonium
sulfate precipitated protein.

Enrymatic Activity

{[Ufg protein}

Fig. 12. Enzyme Activity of 30% Ammonium
sulfate precipitated protein.
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RAE LT a4 0| T FAUEFE G 9
g 2243 dlas] S o vagFog= AME U
BRI Rk,

Fig. 132 w99 alcohol& FYsle] AL
FANA 3t 25499 zF pHE ALY S
Bl A 0|1 Fig. 14+ olehe W= alcohololl ¥4
Ao E9l3te] dolA ZaEANS ZF pHE EATA
2 vepd Aotk Fig. 1304 Hi upel Zo
FPase 8419 A< 3l n gy}t gal pH 50004
M w2 ZYEE 7HE RS EE°]1 pH 1.0,
9,004 &L BAEE YA Fig, 8.0004
et & gejAge 2 £ o HoRe A
< ¢ 5 9

J12v} Fig, 14¢f Uebhd 3$= FPase 842 pH
9.0014 743 Eoton, EAE T3 o2 243 ¥
2A 7HE 2 AL G AT 3 Fig. 8914
vehd & gk 8% 80~100%2] AU EE
AT vet A& & 4 9)0lth ZEFQE ethanol

Enzymatic Activity
(/g protein)

Fig. 13. Enzyme Activity of precipitated protein
from ethanol in culture.

Enzymatic Activity
(IU/g protein)

Fig. 14. Enzyme Activity of protein from culture
liquid in ethanol.
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Fig. 16. Temperaure stability of enzyme.
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Table 2. Effect of chemical additives and metal ion
on enzyme activity

Relative Activity(%)
Additives Concentration  at pH 9.0

CMCase  FPase
None - 100 100
Tween 80 0.1% 110 110
Al(SOs); - 18HO  1.0% 86.3 87.4
H202 1.0% 87.2 88.9
Sodium chlorite 1.0% 92.0 93.2
Sodium sulfate 1.0% 95.5 96.0
Ca*™ 1mM 102 100
Zn*™t ImM 103 104
Co** 1lmM 100 100
Mn** ImM 106 107
Mg* 1mM 110 109
Hg™* 1mM 30 28

@ 34 Tl L pH 9.09A4 71 2L 54 84
£ Holt dZej4] a4 Tuioj

@ A ofolit Al FAHOA ethanol -£-Hof
Wepolg 2qistel 4 DRSSt wol 7}
Z aatAo|rt,

@ AUEgYAE 54 84S é;ﬂ’s}‘ﬂ—o—‘ﬂ
Ala(SO4)3, HoOp 52 &
£ A3t g0
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