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Abstract—The effects of the crystallinity and the surface area of cellulose on the adsorption behaviors
of CMCase and Avicelase obtained from Trichoderma viride were studied. The two components, CMCase
and Avicelase, were separated by a column chromatographic method which was based on distinctly different
affinities on DEAE-Sephadex A resin. From the adsorption experiments, their adsorption of cellulase compo-
nents on various cellulosic adsorbents was found to obey the Langmuir isotherm. The maximum adsorption
amount(A,,,) of CMCase was larger than that of Avicelase, while the adsorption affinity of CMCase was
smaller than that of Avicelase. It was also found that the surface area of cellulose was the important factor
for the adsorption of CMCase, and the crystallinity for the Avicelase. In addition, thermodynamic parameters
were calculated from the adsorption equilibrium constant(K). From this result, it was found that the adsorp-
tion entropy(AS) plays the principle role in the adsorption of CMCase and that the adsorption enthalpy(AH)
plays the major role in the adsorption of Avicelase.
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Fig. 1. X-ray diffractograms of various celluloses. Sample
celluloses were (a) Avicel PH-101, (b) Solka Floc
BW-200, and (c) Solka Floc SW-40.

Xz = 77t carboxymethyl cellulose(CMC, Sigma
Chemical Co.) & 71" =2 3}od Berghem 52} w[20]
o2 2A-3}9d 7, Avicelase activity= Avicelase PH-101
(FMC Co.)& 7132 &lod Beldman 52| w2174
wre} ZAstdc). et o] Aeke DNSub[22]
o2 AA ]t

2-4, dZEciotAel 22| ¥ HA|
Trichoderma virideo)| A & A|2f-4 dFerol4] Fut
1.5 g2 pH 4.831 0.1 M sodium acetate 3+58-2lof] =ql
% DEAE sephadex A-50-2 %%14]17] column (20X 300
mm)el] 4] chromatography & 44| &¢ic}. Eluent+ %+
24 gol-e ALg-8}g] 77, fraction No. 4041 0-0.5
M2} NaCl £ o2 salt gradientd #-&3}eict Salt
gradientel] 2]&}e] H-2]¥ H-R-of &= endoglucanase(EC
3.2.14) ¢} exoglucanase(EC 3.2.1.91) 7} £3 5] glo],
o] 52 7+7} sephadex G-25% %4 &F column(20X600
mm) el 4 chromatography& 4 A|sle] o3& A 73ls]d
t}. o] w A}8-% eluents $lol A 2145 0.1 M sodium
acetate SHg8-4-% Ab8-stgdch ey Feld 7h7be)
AT acetone£H(1:3, v/v)ollA AHAA, WED2
F Hgsieich

2-5. MEZ A0 3t CMCase?} Avicelase2| &
S

Avicel PH-101, Solka Floc BW-200 % Solka Floc
SW-40-2 CMCases} Avicelase®] & 2bol tgl &-ZA]

24 7hzp AMgEloh F3HE $lEte] 4R o A8
(50 mg) & 'pH 484l 0.1 M sodium acetate 54242}
45mLell @3 308 E<F 30Tl preincubation¥t ©}
S Z48Y 05mLE 715l 02 mg/mLlA 1.8 mg/
mL7}2] thefat F 2] Hhg- 88 wHEgic). o] uh-g-2|
EFES UAF 254 reciprocal shakerel| 4] 304
<t shakinggl ¥, 3,000 rpmell A 5% FoF 94Ee)
, e el sl el & Lowrywi[19]o2

2xshsich,

o
3

3. Z1 3 1nE

1. WEReAY B0 PEN 84

xi]%i_q_/\kl 12 ;d_,] :rLz;G E A3 og,q _7_; CrI°ﬂ
thato] ZAstel =, Fig. 13} 7e] 2+ 714 9] diffracto-
grame] @ejglen], o[ ozl 4 AER o9
Crl(%) = Avicel PH-101, Solka Floc BW-200 % Solka
Floc SW-40°] 77} 85.3, 58.8 % 67.30]%ic}.

g AgResE YA 277 42 g )Ae
Agaledt dgzesd i HEde 72 )AF
Hupg g o g3to] ojxld], oleid whgew 71
MERAH(SSA) S e M Eih FRE 5 oAb
el ohe) 7)ol w AR R e TR
Mg B% 23 He] Ahe) FRENY v
e etk ® Afelde EHHe Hols 2
17] flstel 712 qdakel 2717} ohE AL b

r

=

jg m]o

oo ov yCIyS:) ku

3-2. AEclotd|e! HH W =2l
T. viride AEetolAle] ¥-2]& ¢)3to] oz
A g Adgefold s AZvieE Yo Felg 2
3}, B-glucosidase, CMCase, Avicelase?] 4% o] E
Aol wel Fig 29} o] Blalgdc} o7)M [
—t’r{'r" o 2 B-glucosidase &AL & ‘i@%—‘& HHo
| 54w AR 2 Ho FaEZA o e
ez glef[11]. [IH-Be F=2 endog]ucanasu(
Case)olml II#¥#-2 exoglucanase(Avicelase) 318 H
FaooH 11, 15]. 24 B8 ZF 11359 CMCaseg} 1II
—r-,_r/l Avicelase & WE A% & FaAlgo Al&3dd

o},

Hﬂ b oo

o3

3-3. dER220 it AEEIOHI2 &3

agzosd oy 2 4¥ Ate) FAL Foidl
_9_5:_0“ H ol 44-5} :.:E,,] ]x?_g_ou_u} z‘sl»n]] Al /\]3;]04;].
A 2-7]A7ke] F2Wbg-2 Stuart9} Ristroph[23]7}
Ak whsk ol /1712 @ FaRAelel T 4ok 2

HWAHAK KONGHAK Vol. 30, No. 1, February, 1992



102 W5 - AR5 - 249 - B85 AYE -

el

salt gradient(0-0.5M NaCl)

20 I :
11 111

10 X

0 A s I A

Absorbance (280 nm)

s| 8| &
4175 % 475 2 1150 &
= = =
450 g 450 2 4100 &
K = S
sl gl &
o Z &

0 -JO -0

0 20 40 60 80 100
Fraction number

120

Fig. 2. Elution pattern of cellulase on DEAE-Sephadex A-50 column chromatography. (&—a) Absorbance at 280 nm;
(@—@) CMCase activity; (l—8) PNPGase activity; (=) Avicelase activity.
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Fig. 4. Determination of adsorption equilibrium constant
(K) and the maximum adsorption amount(A,,) of
Avicelase by the plot of E/A vs, E. Adsorption tem-
perature; 5C(Symbols are the same as in Fig. 3).

Table 1. Dependency of Langmuir adsorption parameters
on various cellulosic adsorbents at 5°C
Avicelase CMCase

Crl A K Ao K

(Average particle (%)  (mg/ (mL  (mg/ (mL

Cellulose

size) g-cellulose) /mg) g-cellulose) /mg)

Avicel PH-101 855 M7 10.3 417 55
(50 p)

Solka Floc BW-200 5838 284 8.8 46.9 6.8
(35p)

Solka Floc SW-40 67.3 23.7 89 27.8 6.4
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Table 2. Thermodynamic parameter in adsorption of CM-
Case and Avicelase on cellulosic adsorbents at

5°C
. Adsorbent
Th:;‘;‘;g:m‘c Avicel  Solka Floc  Solka Floc
PH-101 BW-200 SW-40
CMCase
AG(kJ/mol)  —282 —287 —286
AH(kJ/mol) 17.7 155 17.2
AS(kJ/mol-K) 165.3 159.1 164.7
Avicelase
AG(kJ/mol) —30.5 —30.5 —30.2
AH(k]J/mol) —21.0 —-21.0 ~20.2
AS(k]J/mol-K) 34.5 34.5 36.7
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