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ABSTRACT

The water soluble fractions(WSF) from Japanese larch wood were isolated, purified by anion
exchange resin and Sephadex gel filtration and identified its chemical structure by means of periodate
oxidation and methylation reactions. Its major components are arabinose and galactose (1 : 34). Based on
the results of periodate oxidation, methylation and gas chromatographic analysis of purified WSF, main
chain is composed of #-13-glycosidic linkage among D-galactopyranoses, and two different side chains;
B-16-glycosidic linkage among 23 units of D-galactopyranoses and £-1,6-glycosidic linkage between 1-2
units of D-galactopyranose and L-arabinopyranose.

Addition of WSF to culture media of oak mushroom (Lentinula edodes) accelerated the mycelial
growth. In the case of PDA cultures, 2 percent addition of WSF in Sanlim No. 6 strain and 4 percent of
WSF in Mok-H strain mostly enhanced the mycelial growth of the mushroom. In the case of sawdust
cultures, 4 percent addition of WSF in two strains showed the best mycelial growth. High percentages
addition of WSF inhibited mycelial growth of the mushroom. Mushroom production was increased with
addition of WSF. By the addition of WSF, ergosterol contents in the media were quite high at the
colonized stage and rapidly increased at the fruiting stage. Therefore the ergosterol content could be
utilized as an indicator to evaluate the culture maturity for the mushroom fruiting.

Keywords: Japanese larch wood, Water soluble fraction (WSF), Arabinogalactan, Lentinula edodes, Ergosterol
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Table 1. Lentinula edodes strains

Strain Source

Fruiting temperature Use

Mok H
Sanrim No. 6

Chungbuk University
Korea FRI

10 - 22T
15-20C

sawdust cultivation
sawdust cultivation

Table 2. Chemical composition of Japanese

Table 3. Relative composition of carbohydrates

larch wood of Japanese larch wood
Compositions Contents, % Compositions Relative contents, %
Extractives Rhamnose trace
Cold-water 135 Arabinose 25
Hot-water 163 Xylose 86
1% NaOH 235
1% KOH 248 Mannose 25
Alcohol-benzene 54 Galactose 182
Lignin 263 Glucose 681
Ash 028

FZABlE el FAMA g ZALE B Q4] B4
e B TF Mok He AH63 2%S AlM4adlgs
dl, o] #F& FiAugoln Fegozr 1 44
< Table 13 Zc}

obZ# FrhilAA e HAANFE AL

o, el F HATE AEHe] FSAEQ ergosterol

TEFS Z43o FiuiA g EAAEE 25190
Ergosterol 32 Seitz $(1977) 2 Ohga £(2000) ¢
WS A3
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3.1. d2YALT FA9 ety YR
LRI A sty 2L Table 2914
RE uhsh go] hE 30 Hlle] 380l Be 5
A R x ik QRS £33 vl e (s
2, 1968; 4H 5, 1968) T YEABUYF 33
& FFol 2- 254 w2 RoE Yo

3.2. 422N FYTRY 24

Table 3& ARZAY T HS BAY 2

Table 4. Relative composition of WSF of larch

wood

Compositions Relative contents, %
Rhanmose trace
Arabinose 183

Xylose 71
Mannose trace
Galactose 753
Glucose 22

A4, glucose 0] 68.1%EA /M Bgton,
galactoseZ} 18. 2% 2 A 257 ghako) o 3ujE B
oli SIth4l 5, 1983). 221 mannosedtFol
2.5%2A e A=A 1/4 - 1/5 A= A=A
%3kt}. arabinose$} galactose o] FEk|E 1 72
A galactose®] &&Fo] ujg &gk}

3.3. WSF9 &2

£ WSFY 82 EWEes o 10% A%
k. Table 4 & WSFe] +AZFE 4§ Aol
t}. rhamnose ¥ mannose™ A9 EAetA] Ygto
™, glucose™ 2.2%9] vj$- @& FF& BojF1 ¢
t}. arabinose % galactose?] $2 AHN =ZE 9
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Table 5. Relative composition of purified WSF

Compositions Relative contents, %
Rhanmose

Arabinose 221

Xylose 21
Mannose -
Galactose 75.7
Glucose

oF 92%2 }E}t o™, arabinose$t galactose®] ¥
14124 B4 il 1 7R wlg- wst
t}. o]l8d A olE WSFF arabinose R
galactose7t MEHo| EAsHE Zo] oh, AT
e AL orisks Roln, A FA
100%& 93 Jed, N2 Afstd FHo= FF
HA&E ez g

3.4. WSFQ| g4

3.4.1. 7GR

A WSFel 7432 ¢7] 913t alditol acetate
o2 §EA 85t gas chromatography 2 4 &
73}, Table 5914 B ule} o] rhamnose, mannose
2 glucose Al YT, xyloseTHE AA 2
T1%28E 21%2 ZA25Jon, arabinose T
o] 22.1%, galactose?} 75.7%% ©|F°Z arabino-
galactan®d& & & UTh 1|3 arabinose R
galactosed] EE¥H]7} 1@ 3424 AA AL F8A4F
ZE9 F3u] 1: 4190 v]& thd @& FAE B
F3 9ok o] g2 A YR AA T arabino-

galactan k9] 1 6 (8% - LLFR, 1953) .0k o ¢
& golth, 2282 JleEdEA ohvstn adiE
alditol acetate® FEA33lo] E4319E o A9
TFAG] o) EH o YEUE JEHLEE o
228 Eo] e FES UIFHEA EAdL
q&E & F AA

3.4.2. Arabinogalactan®] 3l&7x

3.4.2.1, WEsEH

Hakomori ®{(Conrad, 1972)22 ¢hdAwHs &
arabinogalactan 731 &9] alditol acetates& 7t
2agnEndTe BN Table 63 22 A
2 A9t 2,3,4.6-tetra-O-methyl-D-galactopyra
noset arabinogalactan®] 3 2 F4¢] debTx
o], 2,3,4-tri-O-methyl-D-galactopyranose® B-
1.6 2% FH9 FHrERoIH, 2,4-di-O-methyl-D-
galactopyranosex A-1,3 2%3% F49 F2719
g}, 2,3,5-tri-O-methyl-L-arabinopyranose
E Z4=2 A3 arabinosed drlolH, 2,5-
di-O-methyl-L-arabinofuranoses 8-1,3 2%& &
Jol F7zd et wEtr o] AR2HH
WSF%¢| arabinogalactan®] & A= 8-
1,3 %% D-galactopyranose?]7} 18§ o|F 1
3, 329 galactosed) Ce¥ EF7) 3 & 714
=d, ZHde 2% ¥, B-16 AEE D-
galactose®t B-1,3 Z#% L-arabinos7t A3t
&=, AAHE 2 - 3749 D-galactopyranose”t A&
& 3la glew, Fa& L-arabinofuranose?t 1 - 2
7] F7te] 2HTZE o]F3, WS L-arabinopyranose
2 A= ok Zze 3R B 29
2.3.4,6-tetra-O-methyl-D-galactopyranose® 7%

Table 6. Composition of hydrolyzates from methylated arabinogalactan

Components Peak area of gas chromatogram molar ratio
234,6-tetra-O-methyl-D-galactopyranose 400 100
234-tri-O-methyl-D-galactopyranose 501 125
24-di-O-methyl-D-galactopyranose 669 167
235-ri-O-methyl-L-arabinopyranose 19 030
25-di-O-methyl-L-arabinofuranose 228 057
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Table 7. Periodate oxidation analysis of purified
arabinogalactan

Compositions Contents
Periodate consumed, mol 119
Formic acid produced, mol 050
Degradation products, mol %

Glycerol 530
Threitol 11
Arabinose 97
Galactose 373

o7 &% A%, p-16 2 B-1,3 AEE D-
galactose®l FH % S 7} 42+ 1.25, 1.679]
AL, arabinose &9 Tt % F7HER] EH|E
0.3, 0.5701{t}. A4 22 -arabinose®} D-galactose
o HE 145909, o] BEAQTAZe] 42 ¢
44 arabinogalactan®] ¥4 A3o}x uf$ FALS
At

S8 Y A, 0.79%9 D-glucuronic
acidE A& = %en, o|g $&4to] 1
B-1,3-D-galactopyranose®] Ce9lol] Yoz 2
it = Ao B3(Fu & Timell, 1972)F
Art.

3.4.2.2. Arabinogalactan®] A3kl

AAE WSFE 248 Algsle] AsA)A &
Mg A3} Table 79 2t} wgo AL8d HoT
el AnFE 1,19 molollen, ojm AAE sin|
AHE 0.50 mol2A] Timell(1965) ] A s} 2 d=x)s}
At 4¥k2e] alditol! threitole] 1.19 molo|i} AJ
48 A& arabinogalactan®] & T}2 galactose A}
7t 16 52 14 Aol EATE NAlete Aoz
] Table 62] 2%} & Yx)5kx Yot 71232 arabinose
¢} galatose®] FHE 1 : 3.824 A3+ arbinose
A galactose®] ¥ 1: 3.49 A FAMS S B
o331 9o} arabinogalactan®] 3}3+72E Mt} 8
A3A FH3}7] 98te] HAF arabinogalactans
FEWEs} e alditolse] TMSHEAE 7] MEH B
12(Dutton, 1974: Freeman et al.. 1972)E¢] retention

Table 8. Partial methylation of arabinogalactan

Relative
Methylated sugars retielgtei?n prypggtgon
min. %
235-tri-O-Me-araf 064 80
235-tri-O-Me-arap 069 27
25-di-O-Me-araf 079 31
24-di-O-Me-arap 085 10
234 6-tetra-O-Me-galp 100 312
24,6-tri-O-Me-galp 111 33
23,6-t1i-0O-Me-galp 114 39
234-tri-O-Me-galp 120 174
26-di-O-Me-galp 129 10
24-di-O-Me-galp 133 256
2-O-Me-galp 154 28

* relative retention time of 2,3.4,6-tetra-O-Me-galactitol.

time? B]W3tef Table 83 22 AFAE A}

2,4,6-tri-O-Me-galactitol®} 2,3,6-tri-O-Me-galactitol
< arabinoglactan® 7 %9 galactoglucomannan
o=25E fad Ao A, 2-0-Me-galactitol
2 dEYI}F 9 arabinogalactan T34 B0 2 A
AR Fdd 1-4 A galactopyranoseZ B
B AME Aoz H4EY 2.3.4.6-tetra-0- Me-
galactitol > ZH7| 2HE Fe¥ A4 31.2 mol
£ #3tn gled, 2.3 4-tri-0-Me-galactitol 2
2.4-di~0-Me-galactitol©] °F 43 mol& 2x1gH2 1
6 %S oJF2 ASS oujgt} ol B4z
& Tl JEUAUE7} 88l arabinogalactan
9] #st+2E= Fig. 19 2o

3.5. WSFQ| &7t&1t

351, dMYFE ZA

PDA}Z|9] WSF ¥7}s=& 2a)sto] wlgs H
aHAEe FEAFFE Fig. 201 Uebdg. 1 -
12%9] A7vgAxe dzTol Hlgd FAp Aol
FAHUT. 53] A4 659 Aol 2% Wt
o], Mok-H] Z$-9ll= 4% A7kl FAF Aol
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Fig. 1. Proposed structure of arabinogalactan in Japanese larch wood.
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Table 9. Mushroom production of Lentinula edodes by 4% addition of WSF

. Fruiting Flushing, g

Strain Source
temperature 1st 2nd 3rd
Control 6 12 140

ontro’ Mok H 10 - 22°C > !

WSF addition Chungbuk Univ. 88 149 187
Control Sanrim No 6 15 - 20°C 71 139 166
WSF addition Korean FRI 91 168 202

Table 10. Ergosterol contents of sawdust culture media of Lentinula edodes by 4% addition of WSF

) Fruiting Ergosterol contents, pg/g of dry wt.
Strain Source
temperature Colonized stage Fruiting stage
Control Mok H 0 - 2T 850 1090
WSF addition Chungbuk Univ. 1100 1550
Control Sanrim No 6 15 - 20T 910 1310
WSF addition Korean FRI 1290 1890

E ule} go] FAMA Y] FHL th2To v|ste w4
e Z7HE Jeha e 4% AR AHA
Z7ksk o] #AFE 1 o, 1 olF= 1
A A7t QE ALE YT dAHoR o 5
Az F7He Jehix gk webd WSFS] 717t
FAHA o) Aol = 1hA] 2A A Ao
U #FA9 Fos A 938 ¢ ¢ IS

3.5.3. ELUXIOMS HMAYMNZ TA

Fihilol WSF 371558 gty mgd B
9] B A AAEE Table 9ol LebWATh 4%9] WSF
Aol olste] wAle] Stz HEle F
7bs1th Mok-He| 7 -$-oll &= viAle] Aabego] 424 g
ozx A7 o) us) o 1.38] =%oH, 53 Ay
6359 7%= 461 go2A T3 wig 1.24] &
& 7M.

3.5.5. EEHIX EHFE TA

Table 102 4EJ@ T WSF 77t ailA) 9]
ergosterol 3o} ¥islol v FFE SAT A7
ot HAFAZL F2UE FA3te 2r1dAIME
¥ IF 25 22 ergosterol FFE VEPH. O fruiting

o] A|ZtE] = A7]dl| FA3| ergosterol®] FFo] Fol
A 235 Jehdt) ol 3 A WSFE #7tst
B2 9§ 1 ge] F7tEE AR et 3
3 WSF& uiAuolA 9] ALY &5S 9 ujA| 9
2aE 2oz dog|dA A ASEE FY
FE Ao Aztdr) 2y LA LAY F
03 G52 QA HAY FHA A iRl e Y=
T A HANE AR uf 8T A
E2A 73, GIAG7IzE, G0 B4 e gt
=], iAo A o] pHel W3t 2 FRERAE] W
g5o] dojdeh. olgd kA A= hEHl
ergosterol] ko] A WAIZ A Ao @3

= AFAZEE iAWY ergosterol TE-E AAA]
P FQ dESFUoR o]gE F T Ao B
izl=

4. 4 E

TanjAlel Azto] vl Fd Y ITF o F
AGHE 243 A glucose THo] 68.1%2A 7t
 wgkon galactose’} 18.2% 24 AVE-F &
o] o 3ulE molx 9rt. 28R mannosed ol

2.5%24 T AGFAY 1/4 - 1/5 A= AUA
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%3ttt. arabinose®} galactose & = 1: 72
A galactose®] FFo] vl EUtt FEHFESE
(WSF)9] 49 FE 24% Z3}, rhamnose ¥
mannoset A9 EA3A &ken], glucose®
2.2%9] "I G2 &S BdF 3 o}, arabinose
4 galactosed] FHL HAFEE oF 2% = et
0™, arabinose$} galactosed] H]E 1 : 3.484
219 el 1 TEY vj$ i)

WSFE& AAst, gAdvds) - steis - 7txz
2ol o3 EAdn, 4-13 AFS
D-galactopyranose?’t F12]& o] %8, o] Fugd
galactose®] Ce$17} £718 °|FWHA E4E /IAE
arabinogalactan®.2 o]FoJA& & 4 IS} o]
ZH ol 2% B2}, 8-1.6 2¥F D-galactoses},
B-1,6 2% L-arabinose’t 2¢sta &), Azt
¥ 2-37§¢] D-galactopyranose’} ZA¥-& &1 glo
, ¥A= L-arabinofuranose %7} 1-27] 7t¢]
ZHFRE o|F2, Tk L-arabinopyranose® T
A=e] 90dth. L-arabinose®} D-galactose”]$] H]
=1 4590

PDA®| Ao YEAZ R WSF H7l2 FamA
o Z3AGF L FAF Aol FHEHAY, 53] 4
¥ 659 Afole 2% A7), Mok-HY A%
4% A7l A AL o] A, Aol o B
oW Ae] 238 #AastAoh FuuiAldA WSF
V=g 2 g 2AA w3 E3 PDA wiA
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