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ABSTRACT

This study was carried out to find the optimal isolation conditions of xylan from steamn-exploded materials, such
as rice straw(Oryza sativa), barley straw(Hordeum vulgare) and oak wood(Quercus mongolica).
In the chemical composition, we found that the contents of water-extractives and ash of rice straw and barley
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straw were more than those of oak wood. Rice straw, barley straw and oak wood were steam-exploded at 20kgf/cm?
for 3 minutes or 6 minutes. The content of lignin in three different steam-exploded materials was higher than that of

non-treated materials.

The crude xylan was extracted with hot water and 0.5% KOH solution from steam-exploded materials. In the
sugar type of crude xylan extracted with hot water and 0.5% KOH solution, the oligomer content of crude xylan
extracted with hot water was much more than that of crude xylan extracted with 0.5% KOH solution.

The crude xylan was purified with 5% barium hydroxide solution and ethanol precipitation procedure. The con-
tent of xylose of purified xylan was over 85%, but other sugar residues(arabinose, mannose, galactose and glucose)

were not removed completely.

Keywords : Steam-explosion, xylan, purification, xylose, straw, oak
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Table 1. Steam-exploded conditions of rice straw, barley straw and oak wood.

Steam-exploded conditions

Species Materials No.
Pressure (kgf/cm?) Time (min.)
) EO 20-3 20 3
Oryza sativa
EO 20-6 20 6
E - 20
Hordeum vulgare H20-3 3
EH 20-6 20 6
, EQ 20-3 20 3
Quercus mongolica
EQ 20-6 20 6

ARkENY (1 B 1993)¢ & YFFE, G55
% 2ZEFE. AUILAFE, FUE FH
Klason lignin 3 %% 3dc. @3
alditol-acetate™ (Borchardt & Piper, 1970:
Vidal & Colom Puster. 1984)2.2 ¥-X3lgict.

2.2 BNXjRS A2l W EeEE B4
FAARERE ZgHog xylang welEyl
Aol EAYoz Axzsigel. EgHesr] H
Bl FAIMEE chipping MEl&th. F#4 3z
222 Table 19 Jehliditt, Z4Meld Alge
AL 71AAIZL F BAE] WRRAEsc.
ZHA88 A2¥ Z7 Klason lignin 3% 2
alditol-acetate® 0.2 ©+3E EA4& it

2.3 xylang| th2] ¥ 24

2.3.1 dF 50l 9l xylan2| ChE| % 24
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v kARl ¥ 2G3 glass filterE o3},
o & 7eHe el 4uFe] ofgh-gol A slsle
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350=

2.3.2 0.6% FTMSUE BHFF0 2|8 xylan?|

chg] % 24
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stog W ¥ 3YUN BEE FREEIA FAA
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gt e AAEES sidct. IA4E crude
xylane 72% Aoz 7ts-BEE AT slsia)
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FEA S 3

2.4 xylan®| HH % &4

@3 ® crude xylan +84E& 5% FishlE
£97 111(v/v)E EFE F FHES FdAAS]
o AARADL 2 F, FolLTEFA Amberlite
IR-120(H") & o83t d& AA3t, e A
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o2 gF3EE EAIgc. B ATF AHEE
G.C. 27& g3 2

-~ Model : Shimazu GC-14A

~ Column : 400 X 0.4cm glass column

- Column Packing materials : PEGA(0.2%) +

PEGS(0.2%) + Silicone GE XF-1150(0.4%)

- Column Temp. @ 190T

- Injection Temp. @ 220TC

- Detector Temp. : 250C

- Detector : FID

- Carrier Gas : Nitrogen, 1.2kgf/cm?®

- Internal standard material : 1% myo-

Inositol solution
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Table 2. Chemical composition of rice straw, barley straw and oak wood. (unit : %)
Species Cold w.ater Hot wgter 1% NaQH Ethanol-b.enzcne Ash Lignin
extractives extractives extractives extractives content
Oryza sativa 153 18.5 487 50 10.5 19.8
Hordeum vulgare 256 26.8 52.7 5.1 89 159
Quercus mongolica 20 4.8 242 26 0.6 20.8
Table 3. Sugar composition of rice straw, barley straw and oak wood.
Species Sugar composition (%)
Rham. Ara, Xyl. Man. Gal. Glu.
Oryza sativa T 10.2 30.7 52 57 48.2
Hordeum vulgare T 6.7 29.6 43 33 56.1
Quercus Mongolica T 27 298 1.6 12 64.6
Note : T-trace, below 0.1%
3. &1 9 & o #HudEgzex FA7F 4-O-methyl-glu-

3.1 BAXZ e &% =M

Table 2¥& FAIAES] 318 24& Jebd Ao
t}. Table 2014 K& ulel ol 2EFA HIF,
BN dF, d5FEE % A4 vEbd
€ ¢ 7 3k olE HEF, R3] APUF
o wig] &4 Edo] o #RFH USE A
o}, WPy Bygel g FEEF AT
He} 2uf old veld Re gHel FEA 2EFRH
o] gk ZA3lE pentosed Hv|HER A &
Fhelel o8l F2HUAE B o, We &F
F2E2x dgeld FEHUY WELR YzEn
F718 FF(ash)dl lolAE BF, Bilze] A%
YR vl & £3& Jehlidd, ol WA T
o Azt 53 2 YRS 4EF FHEA A
7] E(Fan et al., 1987)22 #dddt, 3%
FAAE 2lod FFE vims] BH, B3Pl o
& Agej vla gld Fako] gt R FAR Y
Elggch, AR sEtE z2AL 7]|ES A9
. 1992)8F A9 HApstATh

Table 39 FAA R EAdle @53EY
A3 3 vgS Jelddd. Arabinose 2719
A%, ¥3An 2l 72 10.2%. 6.7%% Al
2R vlsl EA Vel ole BFF BRAF
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Table 4. Sugar compositions of steam exploded rice straw, barley straw and oak wood.

Sugar compositions (%)

Materials No. Klason lignin (%)

am. Ara. Xyl Man. Gal. Glu.
EO 20-3 340 T 49 33.1 35 30 555
EO 20-6 37.1 T 62 421 29 26 462
EH 20-3 327 T 47 376 32 34 512
EH 20-6 379 T 40 270 33 2.1 63.5
EQ 20-3 237 T 43 420 72 37 429
EQ 20-6 293 T 25 419 50 44 462

Note : T-trace, below 0.1%

Table 5. Yields of isolated crude xylan by hot-water and 0.5% potassium hydroxide solution extract.

Materials No. Yield of crude xylan (%)
Hot water 0.5% KOH solution
EO 20-3 224 256
EO 20-6 » 21.1 34.1
EH 20-3 36.7 353
EH 20-6 278 33.1
EQ 20-3 237 270
EQ 20-6 244 289

o HridEEe s Y AEZ 20 BRI} 7ipl
d=lo] AEAD e WEgso] duizez glad
o] Z7HUAY, Ag F9 Yaded @B
slgtd oz Agsle] 2lad FEA Akl oiF Ay
Aol 717l WEo® yztEct T 1 g
gad ¢F IVl eze F4AeA £24 2
ado] @3E REE Eoz zyIYPe=m
A glade] B FFEHAE 7HeAde] Ukl F,
1992).
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BaF Z4A9 crude xylan ¥F2 Ado|u HA

e

Z4A49 crude xylan el vis A Jepim
gk, olRAL ZHA ] Zo] B Ao uia} Fu)A
ER2220 olErIZEE RIYE At 9% FHr}
T AR B aedre] g5isiso] W
4, 2= Wiz Aztdth 9 0.5% FA4t
3AE 952 93 @eld crude xylan ¥HE
3o 93 @2)¥ crude xylan #Fd v
A e A 0.5% F4EEE £9¢0 98 o
gol ARl Hed 3§Ec] HrjdEze sl 34
2o EAEr] WEoz JZEn

Table 6& EFF& 93 IR crude
xylangl @38 2H23E veld Zolt}, ¢
¥ crude xylan®] @252 £29F EHU&E &
Ay & AeRd fFo wel FeEgeS v
@, AESSTE Table 62 AFA ZHAg =
Ad wE& A8 ©3E FFE vz B o,
20kgf/cm? 3% HeEl® A8 @F3E gl
20kgf/cm?, 6% A8l Az Ml HMHoz
EA Jehde gl gldtt. olAL EfHeE =
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Table 6. Sugar compositions of isolated crude xylan by hot-water extract.

Sugar compositions (%)

Materials No. Sugar yield (%)

Rham. Ara. Xyl Man. Gal. Glu.
Total 283 T 85 54.0 53 78 244

EO 20-3 Oligomer 208 T 0.5 60.0 T 8.7 308
Monomer 7.5 T 30.7 373 200 53 6.7

Total 139 T 70 473 58 137 252
EO 20-6 Oligomer 104 T 29 510 T 16.3 298
Monomer 35 T 200 372 257 5.7 114

Total 48.1 T 122 66.3 103 54 58

EH 20-3 Oligomer 282 T T 91.5 T 6.0 25
Monomer 199 T 29.6 307 246 45 106

Total 438 T 269 489 12.8 23 9.1

EH 20-6 Oligomer 85 T T 953 T T 47
Monomer 353 T 334 377 159 28 102

Total 75.6 T 75 754 6.7 1.5 89

EQ 20-3 Oligomer 554 T 0.7 829 42 20 102
Monomer 20.2 T 26.2 550 138 T 50

Total 43.6 T 9.1 589 19.5 8.7 37

EQ 20-6 Oligomer 64 T T 953 T T 4.7
Monomer 372 T 10.8 527 228 102 35

Note : T-trace, below 0.1%

Aol ZAATE S8 B 3= 43
Fo| e3lEgrEe] HAHYY WEoz Ayzd
. &3 crude xylang #FL HF ZF4A) 9
Y F 47~-54%F JEldn AZ ZHA M e
o 58~75%& etz et

g, ZHxa 2Ho] FeA wi @EE
o] ge7l &% F deoN 9IF Yuz APHE
A7E Jvehln k. ole EHX e Yol A
A¢E HrjdEzexdA FHsEE olHEr I}
Zolgda FAo) o|ZRE HAE felRid oF
7A¢Es7 2AHU7] dEoZ AlgdEh

AFFER xylang GE3] Y e R®A,
Helg, Azdyre EH2AL 20kgf/ecm?, 3%
227t etk Ae ¢ F oy, oy w3l
BL 2%F ¥y dRE delddes AS B89y
F Ui,
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Table 7. Sugar compositions of isolated crude xylan by 0.5% potassium hydroxide solution extract.

Sugar compositions (%)

Materials No. Sugar yield (%)
Rham. Ara. Xyl. Man. Gal. Glu.
Total 36.1 T 83 60.1 2.8 55 233
EO 20-3 Oligomer 156 T 11.5 60.3 32 103 147
Monomer 205 T 58 60.0 24 20 298
Total 282 T 39 66.7 2.1 07 26.6
EO 20-6 Oligomer 6.7 T 75 254 T T 67.1
Monomer 21.5 T 2.8 79.5 28 09 14.0
Total 437 T 9.6 549 46 6.2 247
EH 20-3 Oligomer 258 T 6.2 65.1 T 85 202
Monomer 179 T 145 402 112 28 313
Total 238 T 6.7 618 50 34 23.1
EH 20-6 Oligomer 16 T 18.8 T 312 312 18.8
Monomer 222 T 59 66.1 32 14 234
Total 402 T 27 502 127 6.0 284
EQ 20-3 Oligomer 18.8 T T 55.3 10.1 16 330
Monomer 214 T 5.1 458 150 9.8 243
Total 45 T 112 634 12.6 27 10.1
EQ 20-6 Oligomer 255 T 12.5 56.5 17.3 12 12.5
Monomer 19.0 T 9.5 72.6 6.3 438 6.8}}

Table 8. Yields of purified xylan by 5% barium hydroxide solution-ethanol precipitation procedure.

Materials No. Yields of based on crude xylan (%) Yields of based on steam exploed materials (%)
EO 20-3 719 16.1
EO 20-6 694 14.6
EH 20-3 88.1 323
EH 20-6 85.4 237
EQ 20-3 576 137
EQ 20-6 526 12.8

& e FRE F)o] 8&H B5HEY g
o]l ddH oz A Yehvde Aoz YzdEr,

3.4 Xylan2| & ¥ &4

Table 8& 5% Fi8lulE &q-cghg # 3y
o 2% AHAl xyland &% Jehd Helr},
5% 33utE Bd-dlgg AHspHdl o AW
xylan®] #& ZFHelA & o 3% ZHx2)7} 68
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Table 9. Sugar compositions of purified xylan by 5% barium hydroxide solution-ethanol precipitation procedure.

Materials No.

Sugar compositions (%)

Rham. Ara. Xyl. Man. Gal. Glu.
EO 20-3 T 43 854 30 35 38
EO 20-6 T 3.1 850 23 44 52
EH 20-3 T T 88.7 T 54 59
EH 20-6 T T 86.9 13 30 8.8
EQ 20-3 T 1.1 87.1 42 T 76
EQ 20-6 T 1.7 86.6 35 12 7.0

Note : T-trace, below 0.1%
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