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Abstract

Enzymatic hydrolysis of cellulose was studied with emphasis on the effect of
cellulase loadjng‘ and pulp sludge concentration on glucose yield. Enzyme loading
appeared to have a significant effect on glucose yield. Chemical pretreatment had
no effect on enzymatic hydrolysis of pulp sludge. High glucose yield was
obtained from enzymatic hydrolysis, especially at sludge concentrations lower
than twenty percent. The optimum concentrations of crude cellulase and B8
-glucosidase were 5U/mL and 8 U/mL, respectively, considering the amount of

enzymes used and glucose produced.
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[1]. A A sludgeS ©]& 38t ethanol, succinic acid, acetic acid, lactic acid <
£EFE Qs 977 AYHT YT [2]. ©] F lactic acide= A F, I F, 2,
F718 829 143 8= o|fF ¥ oy, qId £, 53 AEE& A
AENAE R GFA2HN o L7 ZA F7stR Uk #H X9 AAE-el
A8 5= A E cellulase, hemicellulase, xylanase, lipase, peroxidase 5°] E i =
3tk AR sludgeZFH-E] lactic acidE BAFst7] &A= celluloseE &4 93}
3] glucose® #AH3sla o]E o] 835} lactic acidES-ABArstes FA-He| 27T
HZ gsludgeo] AHAEE ash@ cellulose?t iR o2 Z23=E 3l e celluloseES
7t E 5 A= cellulase®} B-glucosidase”’t 2 2 3o}
4

Cellulase:= Z o 2 cellulose chaing F2¢&H o2 7l#3)5t cellobiose
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2} glucose= A4 3tE= endo- B -1,4-glucanase (CMCase), cellulose chain2] ¥] %%l
% 7] o Z 831 cellobiose S A st exo- B -1,4-glucanase
(cellobiohydrolase), 2|3 cellobiose= £33l glucoseE ABAS= B
-glucosidase® ®/F3tx Ut} [3]. Cellulase®} B -glucosidase2] Bl & Zgo=z <l
g A, olF BAE T synergy A7} RuH3 Ut} [4].

2 A3 lactic acid B4He 9% A GA2] FFAHOZA T reeseioll*] A
A8 crude cellulase®} 48 B -glucosidase?! Novozym 188 (Novo Nordisk Co.)
< o] &3t F3lel] AHEEAH
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B Ao FEE 9% A4 synergismT HFH a4FS F357] A% A
e 3ttt Sludges 30%37F autoclaved F, T, reeseiclx] A4F"E  crude
cellulases} Novozyme 188 H7batdth uhgel o] &8 sludge: 100mL flaskel
20-30 mL %@%";iﬂi 23835+ 2, water bathE ©]835t 50C, sodium acetate
buffer (pH 4.8) & el A A sludgeE A7}t ¥g3AT. =T, 24 WA 7]
3] &4 A oxymycing 1225 mg/mLE H7}stg et [5]. AgE A A sludge:s 4t
stA A (F)ell A FERE dojA A&t 4 WL carboxymenthyl cellulose
(CMC)ase activity®} B —-glucosidase activityS 3% 313 2%, International Union
of Pure and Applied Chemistry JUPAC)el] wa} A5 A k. T4 &2 1 unit2
glucose 1 gmole] 1% &< BAAEH= o2 HoHArh Glucose #2412 glucose
analyzer (YSI 2700, Yellow Springs Instrument Co., Inc.,, USA)Z o] &3 =
22 ¥ © &= presoaking FAH o2 AT ZFAFATHE HIESEe] 2415 60C
oA REgFE F ALS3 AT, AREHAY] FFS FAs7] 5t Tween-80S ©l
|3tA ot [5,6].
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A 2] sludge A ¥ 2= ash (Si, Al, Ca), ligin, cellulose 522 FA50o] Q).
27} celluloseE a3t @A o)A ash, ligin A% So] AaFE&S ot ¥
Hx Ao A, Al 3 FA O =Z cellulose £33 € =07 Y Lvuk
A AAE FAHRJ] A G71E ol 85ty AFPsEAoh-4H F7E Hotste A

cellulose fiber7} EojA = @43 ligin 59 A2 A&, 49 93 cellulose 7}

2
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— 505 =



A ekt 232, ddEe HA Foll FASE FAL fiberSol M o 2 F
g BRI (Fig. 1).

a5, E4% cellulose?] F&S BolatAl a7l 98] ARZAG AU Tween-80
< et 2FsAG (Fig. 2). ARG A H7l A3 54 ¥ gse=
A8l & FAE Ro|x gx glon, Aoz Fio UYL ZAFozH nY
EESXHA F Adte] 7tsE o2 Zldidn

2T AS AT a2 HAH=H
A 2] sludge2] F3= 9314 = crude cellulase®t B -glucosidase?] &4 H]| &2
ZA33te B3I AH HAHeo =L LS FaAo] Aot ol Hs W HHAY
FEAH S AASY AFsA . A A sluge 5% sludge (W/V)ollA] 23S A3
Z 3 B -glucosidase®} crude cellulase2] Y]&-o| wz} cellulose?} ZhE38) 5= vl
o] 2 Aol RYY (Fig. 3). £, cellulosed] 7t5+E31= crude cellulaseX o
B —glucosidase®l] <]3] 9T ©Weo] WY o= crude cellulaseZ} AA =
cellobiose®l] 23] A&|28 S W= Ao2 BAY. 283, B -glucosidases] HF2oj
23] 10A|XFel™E ®EZo] Ao EYUs RS Holx glon 49 AHAAANES AT
o HF ZtEAAFH = CMCase activityZF 5 U/mL, 8 -glucosidase”} 8 U/mL el A
HH oz Ve
HFH o=, sludge®] contentZ7} 5% ZAF-olE cellulose 3 FAFL 15g/L, 7
A F=&0] 90% o4 Bolx 3low, 10%2A ZHA$E= 25g/Le] AT} 83%2]
FALY &S Bolx g} ol Fo] AAHEA T i AHUEEES Yo
¢l Aow s T3 A A sludge 9] WE mass transfer A=
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Fig. 1. The effects of pretreatment using acid (a) and base (b) on cellulose hydrolysis.
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Fig. 2. The effects of surfactant on cellulose hydrolysis.
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Fig. 3. The effects of relative concentration ratio of crude cellulase and B —glucosidase

on cellulose hydrolysis.
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