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Abstract — The aim of this study was to investigate the effect of gamma irradiation on the pretreatment of wood chips with
NaOH solution. The degree of saccharification was quantified by measuring reducing sugar and glucose concentrations after
enzymatic hydrolysis. After pretreatment with 10 g/L. NaOH, the wood chips were irradiated at the doses of 0, 50, 100, and 200
kGy, respectively. Among the irradiated samples, wood chips irradiated at the dose of 200 kGy had the highest reducing sugar
concentration of 12.2 g/L.. Also, to define the effect of irradiation before pretreatment, the wood chips were first gamma-
irradiated and then pretreated with NaOH. When the NaOH treatment was conducted after irradiation at 200 kGy, the
reducing sugar content was further increased to 13.4 g/L and glucose content of the wood chip was as high as 7.9 g/L.
These results suggest that gamma irradiation may be the promising method for pretreatment of cellulose biomass.

Key words: NaOH, Pretreatment, Gamma irradiation, Wood chip

wky

LA 2 WES 7AaAF17] S8l Blo] et AAAY x| 2 7Hg
SATH].
L Ho}st 34 A8 AR 2 QIEte] AT dslol thak A A Hlo] Qufj Aol = A, W, wARE, AlR AN, w4 9 AR 2l
AA o] o)X 3L k. o]el] we} Co, gL F3 o)AkaiekA 50] &P A& 7Fsskar A 7Fssths 430] QltH2-4]. 314

TTo whom correspondence should be addressed.

E-mail: choiji0l@chonnam.ac.kr

This is an Open-Access article distributed under the terms of the Creative Com-
mons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

431

ulHlo] o ujAL] Y8 7 AMEEE FAELS AEk B BA 2 Aok

o] glof, A B WizkF¢ U A W9k R AunE ol gah

247 vlo] Q@ Agel that o7} B WaE a1 QIuH5,6].
EAA vlo] A QR E AEZ = FudEz e 2lad

=

55 F g0z o] Qv AFZ o0 S A E e AS




432 E e I

Hlo] @ A% RS 918k nlo] Qulj A A0 = o] g5t} o] & o] &
5171 lsliAlE WA aEAke] gha SRES Eellehs dAE] 3
o] A Qatrh7-9]. AT 34 vto]2ulx 342 A dAlo|= R
nlo] Qi Fake] E89S PIATI7] SlsliM &bl X e
u o] 2 ¢ 3lth10]. YHEA © & H,S0,, NaOHS} 3-8 At} ozF
g S-S Aol B A ARk olek. &) Al
FAATY e FHATES Fallste] glads Bk vk, 4k
A WL 2 250l 3t 3lek Aghe Ralisio] slv|dE
2= WEs fdsii11-15].

FTofli= Ak AlFel 7heba (y Aol WA B A) 52 WA
28 AV RA] AR Aolof| 318t Agto] HolA B B4t
2 %= Ao ghgo] dojdth= I A2 Had vl glvk
[16-18]. H2A wlo] ull A~ A F AEE @ A= 7hupadof o3 of
A ARALY] gelagoz BafE 5= ) o] 2 2l 1do]
ZASANE ko] AE R 9~ Bap ARz FElFAY AdS

|
L do g T

< 7 7HA oo et B AR 3l sk Aot
SHA| 0153012 12 31t} Lu and Minoru (1993)2 NaOH &3} B}A}
AL A

S A5 YA A E Barst vl glok WARdo] B A bt

Q2 P25 WPAA Y 1d S o A AAst AER e

EEQAE FalE T, NaOH §-4o] 5747 nfo] Qw2

Bl I I e e o S e I
P ATH19-21].

A 2 Qlrell i o2 gt WA o) A4S o8kl B

njo] Q0] ZAje] g7gellM b kel avtE Sjlel R A}

H
2
f
o
N
-~
o

B Ao ARG S HEE T FSA HadolA] AR
ShaL g HE5A 3-8 o] &3l #lEA| 2] S T2 WiFolu
A 5o 2T FAZ g2 oF 15% oAt = A
F 2R Fzko 7 A} vl A(300~500 pm)E ©|
2 TStk =39 NaOHA 23 1% (10 g/L)
Aol 100 gL TE= T5HS &3 3+ 30°C]
2ol 5UTF NS A3 SlGITE NkE FE $ S5 35
o] gNe] pH7t T L & W7k FFHTE AA = ATt NaOH
AAEE e nbd 2ARE Sk AT A
T8 Zuld ZARAE (Jeongeup, South Korea)oll A =3 = STt
ARE-E b o] AL 719 golA AL E= AR aEE)
o] Z+7} 0, 50, 100, 200 kGy 1 2.1, °F 10 kGy/hre] ZAF £ L2
== e} 5, 50, 100, 200 kGy:= ZH2} 5, 10, 20/ 752 K18 =]
Ak, sk, =3 0] b A WA Al 100 gL FEE
SRS B35 3 & 7hzke] MM ek AN kAL o]
F NaOH AA 2] 2432 NaOHE 1%2] =7t =55 H7F 3k &
30 °C2] %ol 5ATF WSS 3 3Tt

2-2. I3t kS =2
AR 39 ks a4E o]gsto] 33T 50 mM
sodium citrate (pH 5.0) &5 A}-&-3k0] 10% (100 g/L) =2 F-

Korean Chem. Eng. Res., Vol. 54, No. 3, June, 2016

S e
CERE - FE

A

d
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A (Cellic® CTec2, Novozyme, Denmark)E 90 FPU/mL 3 7}5Fq
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Fig. 1. Reducing sugar yield of wood chip pretreated using gamma-
irradiation and 10 g/L. NaOH, respectively (100 g/L of Wood chip,
50 mM sodium citrate buffer - pH 5.0, 90 mg/mL of CTec2,
reaction temperature: 50 °C, reaction time: 87 h).
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Fig. 2. Reducing sugar yield of wood chip pretreated with 10 g/L
NaOH before gamma irradiation (100 g/L. of Wood chip, S0 mM
sodium citrate buffer - pH 5.0, 90 mg/mL of CTec2, reaction
temperature: 50 °C, reaction time: 87 h).
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Fig. 3. Reducing sugar yield of wood chip pretreated with 10 g/L
NaOH after gamma irradiation. (100 g/L of Wood chip, 50
mM sodium citrate buffer - pH 5.0, 90 mg/mL of CTec2, reaction
temperature: 50 °C, reaction time: 87 h).
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Fig. 4. Comparison of glucose and reducing sugar contents after the
pretreatment using gamma-irradiation and 10 g/L NaOH.
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