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Abstract

Kappa number and brightness were more increased with treatment of
endo-xylanase than hydrogen—peroxide. In pulp bleaching process, endo-xylanse was
most effective in the other enzyme treatment. Exo—-xylanase was effective more than
4 unit treatment. Kappa number was tiny increased with enzyme ratio, but less than
4 unit treatment, increased with hydrogen peroxide treatment ratio.

In more than 4 unit acetyl-estease treatment, Kappa number and brightness were
not influenced with enzyme treatment ratio, but concentration of hydrogen-peroxide.
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Table 1. Characteristics of Hemicellulose

Enzyme
- Endo—xylanase Exo—xylanase Acetyl-esterase
 Characteristi | i _
. i Trichoderma Aspergillus
Micro Organism Viride Niger Orange Peel
Component 1,4-B-D 14-B-D Acetic—ester
Properties ~xylanxylanohydrolase | ~-xylanxylohydrolase Hydrolase
o Cellulose <0.5% B-galatosidase
Impurities B-glucosidase <0.01% a—galatosidase Free
& 170 | Less Than 3%
2-3. ¥ W

Zh7tol Alg X E Tyl 9o uwa d5E vd o Y3 £E 99% A gEd T
A FEAH0) B FES H7IE & 2%, vg AHS A™ste Z9E AAEY L
o, ¥9E gx= AT Kappa number, &, % T& 53 EWNHEE FIt3)
At} o7]4 Kappa numbers TAPPI T236 os-769] 93l AAlstFen I He
g2 TAPPI T230 su-66°] ¢|A CED €94& AT + LA2LE HLAE ol &3ty
3ttt
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3-1. 59 33 F a4 ALY &7
3-1-1. #4554 BWA] a4 AAE 87

Bkt A E AFE S hemicellulose W X o] o3 H=e 5 WHIE #AFE)
A3l HAEFALTY BEE 2%, 4%, 6% = HIHA7|HA F9 AHE 3 & AF FA
AX Hx Algd digt A4S 543t JEd A3 Table 29 Z3tt

o i

Table 2. Pulp Properties with H202 Bleaching

Kappa Yield Brightness
l lZ( )2 Q
(%) Number (%) (%, 1SO)

2 . . .
Bleaching 179 DI 472

4 16.6 99.6 478

Pulp
6 16.0 99.5 48.4
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3-1-2. Endo-xylanase A& <3 &3}

A4St EWMoA 49 HAY a9E 213y 8] Fasteie A Fgd o
£ endo—xylanase A8 &3+ Table 39 YEIHAL.

24 Ao & Kappa number kel ®¥st= A Jehs wbdd #AAksei o A
2] Fe] ¥Wsld] mE Kappa number ¢ W3 vu A velvds A4S g ¢
ARG F HAAErh AHE FE 2%9AE FAHE &4 AlH(contro)® 7S Kappa
number 17.0°1 4 endo-xylanase Zunit *2]A] Kappa number 149 42l A&7t ZA|
Uelue AL a8 = Ao qunit A& A 14.0, 6unit 2 2 A] 13.8, 8unit A & A]
13022 &4 @ EFe] Z7hd W& Kappa numberd ®W3lE 3= €th. =3 2unit
A AE HAETA 2% FEAA 149, 4% FEAAE 140, 6% sEAE 1358
Kappa #t¢] W37t 2A e Lt oj9f 22 Fed a4 ANz Wsier A
flo] A Uetds Aoz g4 Ay o3 AAE gdde A &S vxA T
B4 AY &, Jrlgteadd A wRde A BASHA &L A Algdr.

Table 3. Effect of Pulp Properties with Endo-xylanase Treatment after H:O; Bleaching

Sequence Chem. control ‘ Yield Brigntness
(Enzyme) (H,0p, %) _|nappa Number) oy | (06" 150)

Endo-xylanase 2 12.9 9.0 0.2
2 Unit 4 14.0 984 52.4
6 135 98.0 54.0
Endo-xylanase 2 14.0 98.2 52.6
4 Unit 4 13.8 98.0 52.8
6 13.3 97.8 54.3
Endo-xylanase 2 13.8 98.0 534
6 Unit 4 134 975 54.2
6 13.1 974 54.8
Endo-xylanase 2 13.0 97.2 55.1
8 Uint 4 12.5 9%6.6 55.9
6 12.1 9.0 57.0

Endo-xylanase A glo 2|3t MMMz o W3l 3% HES HAI Kappa number ¥
slol X et FAMGE A2RE AT = QT ol Z2 YL HW FAHAA g4 A
Aol 93 lignin AA EHE AT & e Z2F=E Jddo. §49 AHHUHFS
2uint, 4unit, 6unit, Suint® W3A|Z A HAistseA 2% A Al brightness gtol
50.2%, 52.6%, 53.4%, 55.1% =% H|H|3l] Wslete Aoz FAHUT. a2y ZFE g9
4 A A gk w5 H3o] W E brightness 3t #2 &4 2unit A2 7
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Z Hslr T ol BE A= HisesL ghdl o 39 23
of o3 ¥W JFd7} o A ‘-JrEP-* A AZET. =23 84 AT
gto] @& &9 W3l Zo] s, A AP FEe Hsld wWE ¥IE B

gAE 4 Ao, 53] &4 Buint AT A HAsSFA 6% A A
F& W37l BRE vAY A5 9956% vl & FoE W3, o] 23+ Kappa
& 2 brightness® WA= FAHA W ZHAOS2ZM endo-xylanase Aol <&
cellulose fiber®] #3] @AXAolA vlEH ZAagl Agd

3-1-3. Exo—xylanase A& 23 73

Exo-xylanase A &lo] g st d WA HAAxe &7 Q3] B7] & A4k
s Ay §EE 2~6%7HA ZHAIZ] dEA &4 A FHE 2unit, 4unit, 6unit,
Bunit= W3 AIZ 7 -¢9 Kappa #t W 3E Table 49 JEFRA T

Table 4. Effect of Pulp Properties with Exo-xylanase Treatment after H2O» Bleaching

Sequence Chem. control Kappa Yield Brightness
(Enzyme) (H202, %) Number (26) (%, ISO)

Exo_xylanase 2 16.2 9.5 49.4
2 Unit 4 15.8 99.2 50.1
6 15.0 98.4 51.6
Exo-xylanase 2 15.7 99.2 50.3
4 Unit 4 15.2 08.4 51.8
6 14.8 98.0 52.2
Exo-xylanase 2 15.6 99.1 50.0
6 Unit 4 15.2 08.3 515
6 14.7 98.1 51.8
Exo—xylanase 2 156 99.1 50.1
8 Unit 4 15.0 08.3 52.5
6 14.7 08.1 52.8

Table 49+ #°] endo-xylanase A& A< 24 &4 A& Fo] 4uint o] A I
Aetaed A Fd vl¥ele] Kappa #el ¥3dlste 235 Jgdod, 4uint o4 A
e A5 HE AHE FAAT. 3 o] HYdME &4 g Fol v dt Kappa
el Wit dAS A YEsY. & Akt a 2% A YAl exo-xylanase 2unit 9 B¢
Kappa #< 1622 F A2 A& 1709 vl&] & £ Kappa # Adt d4& A3 +
AN, 4unit A2]A] 1572 Kappa zt ¥3 Zo] mA velyot 22y 6unit, Sunit A
gl Z+zh 167, 15724 1 e W& A9Gd] A2FQ AARE BYY) EFE exo-
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xylanase *2] ¢ 7§ endo-xylanase A& A9 WEHT}= rladx|g A L& A
g 237 UdeS A8 4+ AUt Brightness® #3E §49 Ag % 2 3}
slde] A FEd IFE L Aoz IAHJL F 2L Uy A5Y A$E
HAstrEA A2 ZFS 2%NA 6%7HR] F7HA1 739 brightness #ke] 47.2%01 A4 48.4%
2 1.2% Z7}st dbH 9| exo-xylanase©] ¢ 3k Z*Riﬂ Alge A9+ 2unit YA 49.4%
oA 8unit A2 51.6%= 22% F7tete AFS Yetdllon ol e FUl L& &
& AEF St BAQl AY FAEIA LY, Bunit B Aloll& 50.1%1 4 52.8% %
S7tEo] 2T%E F7I% RS & F AT EI g4 vAHP A BlwA g4 A
28 a3E A3 A 6% A A brightness7t 718 £ Zoz2 Z7td AL g9
IR, B3l &4 vlHE AEe HS &4 8unit AHBA] 484%9A 52.8%E
brightness”} 4.4% % 7}st= A2 #2133

metA Filslei e A o] FrEFE, g4 AYFo] FEsLE FW Ut F
dEs & 4 AU, Exo-xylanase® -9 endo-xylanase A &¢ Z§-& vlustd
T& W3FY F2 avA A @k oJAHE cellulose fiberd 33 A8 WHEE
A FEAFIA FL ol B9 aAE NAAF A uFolg o SHc).

-

3-1-4. Acetyl-esterase * @] ¢|st &7

Acetyl-esterase #@lol] 2|3t FW FA F AAT aHAE #F<UAs7] s HFAsFAa
o] FEE HIAZ HHAA &4 Xy FE WH3Y wE Kappa number W3 E
Table 59 YEtl. Table 52 A3 E Table 3, 49 A3 vlndd F$ ol FA}
B Rt F 84 A Fo| dunit °|HNY A $ Kappa a2 A9 WA Lk,
HAisleio Ag v HlaElstd Kappa #kel Adsts ZF4E YA Acetyl
-esterase?] AAT &3E sy Y3 24 Ay = L FA3Ts W Fe dH
3lo] WE brightness W3lE 2unit A EAl vlx a8 AlF9] vt brightness ¥ 37}
472% A4 50.0% = 2.0% 3R, Aidgdrsd g5 H3l 9 g4 A 5% ¥
= A9 FFo] gl

iAo 49 A HAF BHA x=&d FE3 FAH F LAH lignine 7] A
Aol @A Aolgt g&Hu ol wE %X7] brightness T71E 7FA2 Aolgt Azt
243

T3 FAA3FA AE FE W3 2 acetyl-esterase A @ FE A3 WE 89
At M T FAAstFE4A 2%0A &4 Sunit ABlA] &4 ujxeE Al &4 ¥l 0.8%
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o g Waivto] HANAL wWaly o9 TL & 7Ha: AL FAHELE FE
Zrto] ME GPuTt s T w29 lignin A719) WA AT BedEE Aol
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Table 5. Effect of Pulp Properties with Acetyl-esterase Treatment after H-O» Bleaching

Sequence Chem. Control Kappa Yield Brightness
(Enzyme) (HoO2, %) Number (%) (%, 1ISO)
Acetyrll-esterase 2 16.3 T 99?6 500'0
: 4 16.0 99.3 50.1
2 Unit 6 154 989 50.9
Acetyl-—es-terase i igé £g gg
4 Unit 6 154 98,9 51.1
2 16.0 99.4 50.4
Acetyl-est
cetylmesterase 4 159 99.0 50.8
6 Unit 6 153 08.3 51.1
2 159 99.0 50.6
Acetyl-est :
cetylresierase 4 158 93.9 50.8
8 Unit 6 153 08.7 51.2
4. 4 &
BABRSEAE ALEE EW T &2 J AL Aslste w9 aRE A
W] sty d43 A3 oS5y e 2ES AY

(1) A¥rA o2 AT LAE AES dd HZ g9 FAHo vty Fhd 93 H
Z g9 Az A4S HIE FAA Kappa number kel Wal7b a4 YEly
om, FWo A% AIF3I FIetAT

(2) Endo-xylanase &4 13t &3olA Kappa numberd ¥W3E =LA Jelhydor}
BAY &, sl ie sRAdE AA BAISHA UL brightnesse] W3l o] 9
TANE A¥S HAT

(3) Exo—xylanase &4 Aglo] 23 g3+ &4 A %] 4uint °]3FY
& AP F B)H ;A Kappa ol ¥Est9 o9, duint oY B¢ &4
B &l s} A Kappa 9l W37} JElSTh Brightness® ®i3l: 49 AHg &
HAgtrL A Tk 92 e Aoz -,

(4) Acetyl-esterase *2lo} 2]¢ a3+ E4 A ZFo] 4unit o) ALY AS Kappa &t
o] Aol W3letA] &, HAs A M FEo wEl Kappa 3ol A &stdoh.
E3 brightness W3t Asddod, A4sles & ¥3 2 2438 5%
A slol = Ao g3 @A &ttt
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