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Studies on the Xylans of Tropical Hardwoods (]])*!
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ABSTRACT

The property of four tropical hardwoods were analyzed. xylans, extracted with 24% of potassium
hydroxide and purified according to ethanol titration procedure, were examined for Pn, the uronic acid,
methoxy! groups and acetyl groups content. Only mangrove, whose xylan content is similar to that of
hardwoods in the temperature zone, had the ratio of units of xylose residue to the units of uronic acid
residue as high as that of hardwoods in the temperature wone. Content of methoxyl groups showed the
same result as uronic acid residue content. Various hemicellulose including D-xylose residue were con-
tained in xylans extracted by D M S O. Acetyl groups content wascompressed of 5.4% of M D X and 6.8%
of R D X. Xvlans unextracted by D M S O had acety!l groups. Pn measured by the viscosity method was
about 200 and similar to the hardwood xylans of temperature zone. DPn caleulated by uronic acid residue

was similar to that of tropical zone.

Key words: tropical hardwoods,; tewmperature zone; residue; wronwe acid; xvlans.

] &R ol el VYT I L Q
¢l o P (Py) = 2004 5.6 1 xvlan¥y 2
RHEES M ol 4 od o 2l & xylan glucurono-xylan ~30e] ke shRlche Ale) obedA glup?
o], HfEel =zl L|;(><~§cA = ERIE o Aak of Uronic acidir T ¥~ 4- 0 ~methviglicu -
LAl 8, 1 = 48578 p-xyloseW M el 4 ronic acid®] 1l pectin % xvlans 4™ phkak ol
0 — methylglucuronic acidz} ¥ ~IB R4 o 1—2 i galacturonic acids. 2lch

fEfvebm ool 22l acerylO)® fF{ESL obedd Uronic acid®] ‘@0 2 sha-ghel Flf=l= 7

*x1. ##% 6 A25, Received June 25, 1982.
*2 . Edr koeke BFEA 7 College of Agriculture, Kyungbook National Universiiy, Daegu, Korea.



ZEGEH. AATAELIERT R 2] Xylanel |

ek B ()

78 —F8 Xylane] Kk —

- BRERE 1 RAEEEH (AT L# el 4 &= p-xy-
lose@ﬁ% 5~1574et 170, FHEBHE (LIF N#f) ol 4
= 4~9Mek 1028 H&E=2 Uronic acid7k E£A gt
ch. 28 3 methoxyl&E ©1 4-0 - methylglucuronic
acidBe ol 4 /A kabel,

[AEEE M ol 2 ~5% & RS U+ acetyl 7t
glucuronoxylan ol 4 ¥ grel= 22 holocellulose
ol 4 DMSOHHEE xylano! 11~17%21 acetyl &%
7F2l 00— acetylglucuronoxylana] b3 4 2 & Bjris)
Aol Acetyl#£2] 5 Lindberg®'® ¢ E’a‘ﬁfﬁz
0.6221 K#acetyt Birch# xylans| #7¢ol4 Kt
B, C.E#, CEER P Cof GiHiEol B xyl-
ose e - 44124 122 110~ vk el GHE
i xyland acewyl#&E /xR of=u)

v (P) = Lindberg®* ol 2|sbe] L
=2F200, M+ 1008 52 e ¢low, HEke]

Coe ko] g xleb KSEgial BEM ] o] ol g5

, TEE = - oobe] =8 acetone, chloro-
form, chloroform ethanol, DMSO % fldol] #] 2 ;M
obal FHA o A 4HE A& ¢

ABRFEA A= ATES 1 ol AlEdle] o EH "i‘i%".?
43 xylan® wk2, 4t Uronic acidfAE, me-
thox»l% % acetyEE S (I AL B4l K

o) &t P, #istel xylans] {bykd o 28 3]
5& PIRS WHigE skelch

HE % ik

1. Uronic acid2| T R*

| eb s T s BEE xylan 100mg (#4503 12
Yl 25mlg Febtd Y BFEER Ehidl 4 20
47, 80Tl 4 10%7F Fmstadel cb-8o) 0.2N Na
OHg} 0.05M=-BaCl, K&K25ml-e -2 WMILF S &
Bl 15T i ka4l 3 BEE 547
=4 w4l ok 2 ATl 10ml®) 2N-NH, Cl
4 9ol 275 BEFE AN BHA AR gy
& FElHElR o A A 50%el el m2 BB S 2
Lol B s etk chEo] 0.5N-HCI 5ml
2 RE oL Sebslel @RS BRATE 2 510m
o] &2 3ot Sfstch of mlod b PhEgel 1/6M2]
HIO, IOmI% dow gl Alch 1REE
Boll FelHelg of mighet olefe] HelE Fabaify
s S w7 S sk oJ bl 20 bR 4
FrelHetell oJsfpdbel o BEES 95% sl el Sml &
5108 ¥E#RiE, of 719 20mle] 10%KIek 5ml2| 2N H

Cle 21 RES A L 44eke Q1 0 IN
2] NaS,0, 2.2 #ishairh

Uronic _ NaS, OymIXN—Na, S, 0 X194 .1x100

acid% AFt mgx12x 1.019

2. Methoxyl 2| T8
Methoxyl ¥ i-2 Pyridinei®:'? o 2]5hed W fshad
vl

Fe

3. Dimethylsulfoxide (DMSO) 0ff 2|t xylan2| B
4

R RRR Lol 2] dked JEE holocellulose 60g%
5 %% o bt monoethanolamine 50 mld 4 7.5}
Foub A Aol wbA P el of shpg ol Bl ol B R
B o] Bz sk ek o] AL & holocellulo-
seoll «f 2ol FFHgk DMSO 600ml& 4 2 el 4
1000 BEPETE -1 hci@ shol HHIEch o122 1G3
FelH ek R o shakgich o) HFS 10l "&5"5} %«
ot b AKPEHE-S CH,COOH Smlé 92 4{% K2
ol ebofl JEIT ol EAER A A xvland AL
D etk R kA ok of 7o E84mlE 2
o A wm O e Bl LY CH, CO
OH= pH4 2abed 4ff5He] ol ebell 11 Ak KR
T LT dlebE, obdlEon Wik whitk A
FE(Eal bl A MUTGEES of RS 3% HEE->

alditol acetateil: 2 % GLC & ¥t el

4. AcetylZeo| TR

of ebr, el e KER2 0g8 2 5% 5 100ml
SH’ﬂﬁ] PRI Fell tnshdiel, ol & IREE AR B
g EE B0mle dtod ] HHEI00mI S <FEated]
hkzﬂ CH, COOHE &3t 7o) #5417 200mls o
guh o) HHS 1/20N-NaOHo 2 il o}, o 71l
5] 2 vhE el ¢ (CH CH, COONa) & 1At e
o vk W wEAZ ko 71 el 2l ekl o
ed 2l CH, COOH-% i+l 7) ol 23 Mg o)
g oblle 1mle ¥ gles oif B3l ok,

ek tween 80+H, PO, MM fe|lwak 2925
ml, ZaheEi= 130T, ANRELS 130T, chelobs}
4= N 15ml/min, #H-2 FID &2 & v},

DMSORIEE xylan(100mg) 2] acewyl} it
itel el shedcf

5. MEPHBLE WE

1) Hell 2] ol epololul Hidrel FEs
#) 4.5N(135g/1) 2l ethylene diamine #gell KEE(E,



":ﬁ[—*‘]”‘ - .L uL

564

19824 6 1 79

W10g(Feth) & 2 5% ol 1R s -

2ok “!‘(’m&vg sh- pRiaHE  RiSHS nR(ael
el & A "%i’ﬁi 3l Fste] Refatel o iR
S5ml(c] AE VmlE ghepel 100mle] & Hof IN

HEo 2 pl~13.057F o 72 g o) A S bml
2 &), ol gl cb4] 50mi2] 2 N-CH; COOH=} 3
g?l %&zbel (KDDE 92 0.1N--Na, S, 0, & i gt
aml & gkep), olefsl R L 961 adeh
B FA=0.1a/Vml, 72l B=b/Vml, &7 +}2]|
R= (B—2A}/2A, R;ethylene diamine® ¥i=2| %
2) Xylane| $Hing
Harl xvlan 1.0g% $ioll 2] 2l =pol obni @il 8 Al
A 100ml s sbdvh o Figd 0.2~ 1 %7k 6HERE
o] B g MBSkl ubbelohde L KiHL I
od 30770.01T 0 A ff
phifishe] BURKEIY S a8 on BOVEET
o ML e N A Eaked SPTE e

r ]:) 2 %10 217 072

CH( A

A} 8 4

al
TRV i Il =
H{ 5:

(P e

]
I,L

HRHEE

1. Uronic acid & Methoxy | 2| §HE
CHEERTEE xvian®] REMERGOKEE © 4] 4-0 - meth -
viglicuronic acid 78 A ot =l ok A%

Bh

galactaro -

nic acid'© I IR AL

Methoxvl 4 4 =0 — methvlglucuronic acid®| me-
thox vIJEell o pkesbed, B4y Table 1ol 3543}
et

Table 1. Analvtical results of xvlan.

‘ronic?
Xtlan  o7*] Pn DPn** ¢ r.omc%; OMe%
aci
BY% 1.06 217 143 215 1.4
RX3 1.02 209 137 20.6 3.8
KX3 0.93 181 120 18.8 3.3
0.93 181 120 12.7 2.7

MX3

* Cupriethylenediamine.
* % Based on uronic acid residue.

U ~onic acid@ # -2 mangrovefd XylaniMX 3
12.7%. Keruinght Xylan(KX 31 18.8% Red lauan
¥ Yylan (RX3)20.6%, Bangkirai Xylan(BX3) 21
5ol Mo % T methoxyl Ak B4y s MX3 2.7
7 KX3 3.3% RX3 3.8% % BX3 4.4% %
vl

Ry o 5

¢ D= xvlose/uronic acid?l

FLATELH R 8] Uronic acid & # i
Mg
A S AL birch ¥ (Betula patyrifera)off 4 2=

S~154 5
- 10~11

g~12'

Beech#f (Fagus sylratica)ell 4 | % aspen

t (Populus tremulodesioll 4 1 #5497 F] 445 xv-

lan®- 5 & @alislel olvh aebiiie MXA - ey
LR RS Sel gl KX3, RXS 3 BX 37 vt
bl el FEEHE RS 4 ol o) vl Xvlang! Uro-
mic acid Aol 0B ol Ty ignin G E

o el WL 2lel

2. DMSOo0]| 2|8t Xylan2| g
Holocellulosed] 4 DM SO4#iH

Vabod il hemi-

cellulose /b aceryt it (7 fygkei 1 ala] mial ok
Aslobr bl o] R AT 4 hemicellulo-
sesb WHZmH sl 20 2bah sl 5 BT 2 % holoce-

Muloseo| #1 b sba ol of, e ity 4

5 Y oll v

g o w0 N
FooP monoethanola -

AL Bl e e

a1 holocellulose el i

mineflbfjialet 4] &

Table 2. Sugar composition of DMSO extracted
xvlan{ GLC %) .

\v]an le l(l*/,, Ard Xxl Man.

(:ll]

Gal. Rham.

"1D‘( .' b
RDX

1.4
3.9 24

"4 ¢ 5.1
8.1 79 14 L

* Based on holocellulosc.

ol «,‘ 41

TR

AN AT

hemicellulose § shed alditola -

cetaterd 0 glel Tahle 2

cocbabegiopt hiolacelulo-
oot &rike] Red lanan® xvlantRDX03.97%., mang-
covedd xvlan IMDXi3. 6%, 4f
Yo 2053 ).

Hemicellnlose®) S04

xvlan®. w0 - T

Lindberg §® - Bivch® ( Betula pa-

pyriferai 2] holocellulose i DNMSO#hit Ao 17 24
acetv i &3 xvlan® Timell® 2- Bireh b2l
holocellulosedl] 4 9. 3% acetvl A= % {18 xvlan
7 A xvlan®] #5074 HiMiebalch ~isp ol €
Logial 2 0o DMSO®! B el HUY AL o b sl
ol vel&lel crelan DMSOY - P xvlan 7
wetvHilE B glucosidedf (ol = op el B ‘|
Dacvkle A WIE R A v
3, Acetyl&°| &8 8
LOERIH =l 2 ~5% [ fisletn) s acentli b
slucuronoxylanal A1 (1 sl S TMSO il



BEEM. AETEREIER AL o) Xylanol gF #7% ()
80 — ¥4 Xylan®) ¥k —

Xylan®] 11~17%29) acetyl &% 7F=l= Zlell 4 1Y
3 o=? 1 54 Lindberg Holl 2f3ke] HﬁﬁﬁaH
zi L-|.1°

Acetylie] "2 ARE FRULMst odoizl C
H, COOHE 7ol ﬁ?‘r‘é’ﬂﬁ brbeli @RSk Hik
o} ole) el GLC & 4 84éked CH, COOH%E %!
= el Mol FEEstel el 4 7bslel o Fi-AR

EP TN

Table 3. Acetyl groups of xylan{ GLC ).

Sample Yield% Xylan% Acetyl%
Holocellulose (M) 70.0 20.2 4.2
4 (R) 67.4 1.5 e

DMSO Extracts (M) 3.63 74.2 5.35
” (R) 3.89 81.1 6.84

Residues (M)  96.37 e 3.16
” (R) 96.11 e 1.58

M;Mangrove, R; Red lauan, Column; Tween 80+
H, PO,, Temp. ;130C, Carrier gas;N, (15ml/min.).
Detecter: FID.

CH,CH,COOH/CH,COOH (cm?)

1 2 3 4 5 6§ 7
CH,CH,COOH/CH,COOH (mg)

Fig. 1. Calibration curve of acetic and propionic
acid by gas-liquid chromatography.
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GLC o 28 CH, COOHt f‘; 2 lignin {L:6l 11
zb ool 2] = o 24 = ey el GLC &

v5)
fﬂ ek #5F L Table 3o AF 83 BER T Fg
10l

o] EFESEA R

Acetyl¥&i= MDX 3 RDXell4d+= 74 5.4%216.8
%, & OAC/Xyl.&= 0.173 0.23~1sl 2 zt7t D~
XyloseF2 AL 6ot SMY 1{H2 acetyliErt
sheich 1AL AT el s WEERES
el 6 ~7 sk Ael F--skgdeh. L] 2 DMSOHK
His] 2] 68 Xylandboll & acetylE7b # @5t ek

4. BPHESE

fell 22l vho| oful g o & PR BTHME =
2rdle SRR BRME () E o=k (Fig.
2). ol BB BEE o T8 (7)=2.2X10
TP RS Abgste] BOPHEAE (PSR
3te] Table 1ol 3#4|3}Ach

2.01
@—————g Dbangkira xylan
[ — -@ keruing xylan
Xe———— mangrove xylan
W % red lauan xylan»
nsp/c )

15

0 0 05 1.0
Cg/dl

Fig. 2. Viscosity masurement of xylan by cup-
riethylenediamine.
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