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3+ ). FPU, filter paper unit; BG, B-glucosidase; CMCase,

carboxymethyl cellulase; M, protein marker.
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[60]

[61]

[62]

[63]

[64]

[65]

[66]

A 8l & 7H(product inhibition) & ol 3 4= It} o] & T 3l7] H5te] F8lzx7]9)
0~108 g/Le] & F AL A5 FUste] W3lE A A&t
%2 3a0l] YER vEe} o], F3lH o] 100.0%°1 4 60.9% % 2 F A2 F Tt
F7H5 B3go) AAE e AT 5 YR, ol 2] s
AEeolAlel tha AT A= e A 5 ek 1ol mE 23k g8t Aol
12} 7Rl A 9] 0“/\?13— o ABUEZRYH V] EFHZLAFEB5g/L)E
7~o] .WJ e] 7]_ o]ﬂ.
(2) @3t ¥ aiol &4
I AR A T "k 91 o3} 271 91 pH4.8, 50°C 2] 719 A Cellic
CTec3ol A Eg] Ztln} 8] Al o]( Trichoderma reesei) -2 &
HBf-=F A vrobAl = g 1 ol] A gFate] Hleb-=F A thobA] 4] o] 7 A 3]
SA YA W el S FZA oA o 24 A S SF AL AE A
AR o2 dRuto] @ 20 H45 {53 = It whehA, Cellic
CTec3°l A H] %%—Z’—EAW}OWH 2] S A EgolA A2g Al Ag
29l T shvte 7Hd ekl oL, Ml B-=F A vrob Al 42 14 T3 - Y E
3}033} S F AE a}o}xﬂ 2 CMCase ol &4 JA| HEH &3t 53]
M & FIh oA (CMCase)= aL8 5 W 3ko] 3} Al a3k s gt
an %“é% ZAFSE7] #1el, 48h &t T3t 5, Thai e ab = o] oA
EHogRE AHed=dS5LY AFANE ‘L’ﬂ o] E B (50 mM, pH 4.8) %2
10 kDa2] ¥A} A X & zk= 524 " (SnakeSkin, Thermo Fisher Scientific;
Waltham, MA)-& AH-8-31¢] 4°Cel| A 4h &<k $HH 3] Al A ST}, 1] 52 LA,
MA Hslol g A D Az =5 =439t}
B4 S oA F AE oA &2 NRELS LAPe) whe} =4 ¥ filter paper
unit(FPU)/mL?'._ TS} 7hekE] e, A E A E HE 54 05mLE ZE
¥ o] ¥ 2 E ¥ (Whatman No. 1, Whatman, Maidstone, UK) 50 mg 2 A #
A EF ol E HH 1.0 mL9} 50°Col A 604 &<k Q1wlo] A 33l th. 4 whg-2
3.0 mL 2] 3,5-Dinitrosalicyic acid(DNS) A| Al & 95°Cel| A 53%-3F ] 7}sh o
THA T 29 v, vl A2 E | o E 3 A (xMark) B AFE-5o]
WEH 2579025 39 02 M 540 nmol| A S48t} AEgolA 2l |
S (FPU/ML)S 60%-7F2.0mge] S5 725 WE3tE a4 9 o=
Aol ¥ it
A E 5o FHEA Y A E ol A (CMCase) 4 & 3|4 E A& 5
291 0.5 mLE 2% (wiv) 7HA M E A& 2 Q@ 2~(CMC; Sigma-Aldrich, St.
Louis, MO) 1 mL¥} 50°Coll 4] 10%-3F 15 o] A ato] Z4 38l JA4 vhg-2
DNS A A & Z7Fete @A 7], By = F59 2 0f 9k 3047105
mgd FFALAE WESHE a4 o FYsilt
B b= o p-=F ZAYoLA(BG) 4 -2 Grover, A K. 5 (Biochim.
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mL2] A ¥ A5 = &4 E 2 mM p-nitrophenyl-p-D-glucopyranoside (pNPG;
Carl Roth, Karlsruhe, Germany) 1 mL3} 50°Col| 4] 1043t <1571 o] 4 5} ¢
A3 a4 g2 2mLe IM &F FHEU|ES Hlste] ZaA A
a4 HES E9 pNPGEY-H & d p—nitrophenolQ] %S 410 nmol| A
SA L B-EFZAI oA 1 a4 FH -2 9 1 umol 2] p-nitrophenol
Eoh= A o= Aol

A H = v Al Z AR @l Al 7] E (Thermo Scientific, Rockford, IL) &
Abgste] A8t

% 3bol] VER e} o], 48AI gt o] T BE G o)A 7] 100% B4 o]
20% M| RFe] A o] 9li= Ao & VER T 1 = BGY 848 WEl24h T
L1%%F 7FA] 3 = A S8 Ve 7 & &4 &4 o] Y= Jle =
_L]-D}Q Mq_ BG/] N7L6} §1H /\/\1 =] L= o F/]:Lﬂ 6;3} (ﬁ, 37. 6%)_ bARS
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AL g F A ToRA 9] g o] v ol A At A V]1gk sl o ®
Bt} & AEgolA 2 CMCase &4 2] 49, 12} 24h B3} & 2121 6.8% 2
192%% BAratal AUt A2 F7hvolA] 24 B 5 AE oA 24 9
0 H 2, Ol Aol 28] L FE0 G B

-SF A vrolA o A A g 24
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B-= A hobAl o] 2] 1l o] B o] A
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YUEH st} 53], A Ao 29} o] 20%(w/v)S] EFBs, 40 FPU 2] Cellic
CTec3/g glucan 2 4w A/ E Ol E HH(50mM, pH 4.8)2] 2% &= ImL<
4eColl A 1H o] A F3A Tt
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@3} A EFGs 7Rt sialE o] A HE OB P 2F I A5 AT Havt
AT ol & 980, 10 kDa He] o] k& o] &3t 12} G} & A 78 F9
2FHLAD AAE P, S FZAE 3 R3¢ g ES
AZdfolA-gf 8 o 2R sk lth
[76] 221 B35 9l o A E ARE S| Al N L E o A §Helo It el
BhEEo7 Al u, I8 19.3%0 4 36.3%%2 1.99 F715FA THE 4)
[77] ) AEefolA Ag-gol gk Zelo e 8 Fe] a9
2 2

[78] - FAATrobA 9] B 1 # o] v S0l A AjLo = Q1% 3-FF AA| Thol A
o] AA g E=248 &3lEhr] 9180, 62.5 mg2] &2 ol ¥ Al =2 #(PEG) 8000/g
glucang A 2] ¥ EFBs®] 14} 93} el 713t}

[79] PEGE H7ts 21}, 23 93278 9382 60.4%= PEG7} glol =3 &k 24}
G| @akg B 3.0 T F U, 19.3%)(% 4). TEbA, PEGS] H7F=
A2 Aol A ERE ol A28 A Eefol A E o] &ate] AR
EFBs®] W38 a4 o= F7kA Zith 93} Al PEGY] a3+ A g H
I AER o B84 18P AE oA vl Eo] 4 A&

A 7= Aol

[80] (3) AZetolA] Ao el AFgH 54AS E38l= AH 1 F F8 9
A|ALE-2] 73

[81] A<k upe) ol dEdtolA A &g A FF2e 29 W8] W PEG 7R

&l 22 &3} Al GskE-2 3.0 F7Fekglth 1AF DEtel A b a1

g B9 AAES FUHE S7HA717] HEl, 12 B e R E AR

%’—E—A 33.0%% 24 @ 3tel A3 A -gstloh

AFRE 18 9] 33.3% o] 4H(7.9g = 2.6g)S B &l AL&3EHS T,

NA F-& HEE 18] A3prp Ao HEE A Edrt 22 F3h £,

2 68.0%%, LYP - H& Y AAREGlo]l SFZ 2 A7 D PEG H7Hgk

o B3l 7.6% U] = ATHE 4).

[83] THAHORE, 12 F3t T Hgd Aol A SFAL S A 7ete] 24 T 3lo
AALEshE Az, Azl ?Mﬂ PEGE 12t B3} el Fdate= A2x7],

A2z71 2 A 12 Gl A A& 3179 33% (wiw)E 22 T stel] F] sk
A3z71& Sl ol & 7o) gl a9 19.3% 2] ©3l&o] 14 2] &
36.3%, 22F A 2] F 60.4%, “12] 3L 32} A 8] F 68% = v~ F7Fe el o,
Fslgol A 350 S-S AT 5 Sl
414 o1 875 4

[84] Boukd & A 9 A nfo] Qv 9] el F Aol 488 4 9l
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4
il
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=
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Hrgn AR
3l

47 2] Aol oA,

A A vlol v 2= A A, AV A S, S aiatE,
(Empty fruit bunches, EFB), -, 2=
AA| vho] @ uf 2~ o] kg J) A W,

=2
"
N,
A
it
of\
L2 H
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£ g
rO
=
2o of

7% 3] A1kl oA,
e g AAYE AN T AH Y
A& vhol vl 2~ 9] kg A Wy,
%473 4] A3kl 3 of A,
A5 AAY = ARAaA o]l vl 2~ W B 1:10 WA 15 (w/iv)e] Bl &=
ghabar, 180 WA 210°C ol A 10 W #] 20%- FoF 7Fd8l= A ¢l
2 vho] .uff 2~ 9] kg A Wy,
[7 % 5] A1kl oA,
G3 a4 Aol B s n A Ecfol A& o] Fol Xl ol A A E
J A vhol u) 2~ 9] kg /A Wy,

ot
ol
i
©

by
2,
ro
jubed
do

%473 6] Al 1ol JofA,
ZeolEdl =] F& SHFH oA 0] 4,000 A 8,00091, A2
ulo] @ uj 2~ of w35l 74 Wy,

[ +3 7] A 18}
12} @3k 58 &35 100 mLoll 3l A -frax Al uho] 9ulf 2 20 W A
40% (wivys 7| A= st A7 vlol Quf 2~ W =72k 1g &
AZ oA 10 A 60 FPU 2 = 2o & gl = 2] = 31.2 W #] 62.5 mg/g
glucanE Z3}3}o] pH 4 WA 6, 45 WA 55°C, 150 WHA] 250 rppm 2]
710l A 24X 3 W 4] 80T I &t sk A A, A Fr A A
ulo] @ uj 2~ of w35l 74 Wy,

" 3o
i3
X

(aaks) Al glolA,
1A} g5 e e DR 9s AA-E 4 Raow Yele
WA 13} ok AbEel tha) ol sk AL AR
Hho] @ 229 Bl A .
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1 A
LA e el A el @ n e AA e E A o] v 0] %

S ol el 33 A 100% (wiw) = EFHE] 3=, A1 27 vlo] Qw22 2]
gahg ) .

A18}el] 9Jof A,

22 @ 3h= REg £33 100 mLol] &l 12} @3} Ab=ol A vt gk o
2 A e A FAaA vho] eu) <5 £ 373 20 WA 40% (w/v)©l 71%—4?%
FFHAL A7 AAE D3} B A8 A B8 50 WA 72.5 mLE pH 4
WA 6,45 WA 55°C, 150 WA 250 rpm @] 7 o) A 2441 7+ W) #] 80A] ZF
S REG A7) 5= AR A fr&a A vlol Qv 2~ 9] ©el& Al W,
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