HOKKAIDO UNIVERSITY

Title ‘éf“";\')l// a3 A4 (Fomitopsis pinicola)iICk > TEFH LTV Y (Picea jezoensis) DANI &)L
Author (s) K®R, HE; UIIE, Masao
Citation LBERBRERN HEEMMRRS, 24(1), 275-289
Issue Date 1965-08
Doc URL https://hdl. handle.net/2115/20840
Type departmental bulletin paper
File Information 24(1) P275-289. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




I HY v 2 f1r (Fomitopsis pinicola)
\Z X o TERH Lic=Y =) ¥ (Picea
Jezoensis) D~ I )1 — R

K R B %

Hemicellulose of Picea jezoensis decayed by Fomitopsis pinicola
By

Masao UjJIE**

8 x
¥ = ST O S P PRI 275
=" S ST P P TPP PPPPROION 276
HERR TG B ooeerrer e e 277
1. BARBIUETVHY lc&aﬁﬂfﬂ&ﬁiﬂi%@ﬁﬁ .................................... 277
2 AT AT A DBIMEL SR e 278
REELER N 279
1. BB OBERMBEEERIRR v 279
2, EKTHH DACERIIR Sy «voovevrersrremmmmerrss st 281
3. B7AHVEBEICXAHHDOMIBEIFRIT <ooveerorrrreee 282
4, B~ S0 — X OB oo 285
% . g PP P PPN 286
BB B IR oo 287
SUIMIATY  +reerseeeesmereeamrmee sttt ettt et a bttt g e s sb et 288
# E

RARCHE2AMIBHTEOERE S FTRITT 5, 2OBAMBERBEREEZFIL
TAMOMPBEEBRT 5 v a—~2, ~3evn—XBLTY 7= VR HREAEED
PRI, CHERBBICRIE LN —BEAEEALTO L, 2RICEs TRE
RAMORKE, BERETL, CFWEREZELLT, AMOHBII LILEHFIH
A% kbhs, BERSICX> TRETSAHRRE C, & ckiBETRAH
ELTRESNB M KA TREBIEIC B0 SN bORE SIS EBDNS,

* deEERERETHENGREE, BT, BRiEL
**  Assistant, Doctor of Agriculture, Institute of Forest Products, Faculty of Agriculture,
Hokkaido Univ. )



276 EERFRFNEERTRARE H2U% B1F

BFiEZRNT S &, —2RAMEORTEL LTRAGEZFEL, VS =Vv%2R
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Table 1. Specific gravity and chemical composition of samples

qre s ] CROSS
Degr - Solubility in (%) Total Metlh- & |Holo- L
! gfee Specificj Ash |Carbon dr y;n pento- e}x’lt o BEVAN| cellu '8
decay |Vt 08€n) .old | hot | 1% ialcohol san |P an cellu- | lose | P12
“ay water | water [NaOH|benzene s lose
(%) | (%) | (%) (%) | (%) | (%) | (%) ] (%)
0 0.33 | 044 — — 1.2 22| 143 111 125 16 60.2 | 73.0| 275
1 034 | 048 — — 1.6 30| 168 18| 116 | 14 57.1 | 69.7| 27.3
2 0.32 | 051 — - 56 | 10.7 | 374 33| 111 | 30 439 | 57.1| 32.2
3 024 1 060] 542 6.3 66| 123 | 58.0 104 | 124 | 6.6 37.0 | 408 413
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X R BH &K

1. BRELUATLHVICEDMEEHEBORHT

AMIBEHTZEE b, MUEBENT 0T, RKBIUOTVA ) iz s
BMEEIEAI VU~ ROBE(ELD 1D, DEDEREBC -, WBTVAHYH
HOBAR, ~Itvo—ANEOEK IV —BAREINDEOT, ThERNMNRICEX
A5 LS, mETBHC L, TLEROBEEEN L,

) f e 60~100 X v a2 D KK 1g i 100ml Ok F id 01%, 1%,
5% BV 10% O A €4 ¥~ FEHENZ, BALBEOBER 3 BMRANEE DT THEH
Ly Toh Yy MEOEARHWERICIBMFE 2, CORMHKERBL, BREL MR
ERU L, BBRALEOBEIHMHKED pH 2K X DREL 7,

'b) HHHOMAKS - FHEPONBRIRROFED K Lich> e, TRHOLEM
HBCHBEML T, 2he€h 3% HEBEEEL, 2HERARBE T TEMHRL, MHS
Nr~Aikra—25MASEL I, TOBIONETBEHRIMKSEREE L TER
L,

c) MADBRERO A b vV EOER BT HEY AT Y S=VE
ZMB i, FOBRELTA P VVESFERL ., KRR DBBIOKBBFHHT,
ZHhS 10% H w4V~ FEBRCHILE, BIKABICXDR#B L R BREEHO T,
WEBRESmE #& 0, VIEBOCK DEBRE®ICUlcdiot, T b PREGL & RIBRILE
BHA, REEI~ FAEBRTHBL, ERTS 3~ FAFVET 0 LZHT LIOKE
BBIUEBY - FRICES A, BRO 7o aZ2FBRTHRLIK I ~ FEREEER
@~ FHY 2T, /100N FA5EEY ~ BB THEL, TOHERID A by
WNEEEFREEMN L 7,

d) MASEERDOBTHEOER LMK ORE R MAKFHREDO—%E L D, BERT-
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VIFVOEREBINDLT, AHEERV M YELUTERRLL,
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1. HHOBZRE S(ERHER

BLERLRIND3EBY, 2V Y OBAMRBHEOETE L bic, AREIES
BD 033 o KPBHPDOO024 I TETFTT 3, LALEHOBDTHIHOBRKEEZ S
NBEQEOAEER 034 T, X >ThILUNS ERLTVS, ChBBI0HEER
LBHDEHRIND, —HBHBICEV TR, KAMMIREERT S RO BHEES N
fotked, BHAEERD, ¥ o i~ ~ECHUETERVRETH >, ELNITHE
CFTHHET LI VBRICHELTLE 72,

EBHBRBENOMFNEARE LT, KFRBRLED 0.44% 5 XK PEFTE D 0.60%
FTRBEERLTO M S, 2R KRB H s BRI BLEINRTVEE
BT3B ELLD0LELNDG, RAESINOBRIKBEHTRZODOTDOLEEL
RO it BESON RENL542% THD, BEKMD 48~50% & { 5P HEWE
AZRLTVWE, CHEFCZINDHDRAMDORKItEETZE LTHEEL, RESER
DOBWAY F=VERLEBRIZLZ2H0THB, &K, BK, 1% 44V~ FBXUT

KR RV VHHBRERE EDIRRBIZZFDOBEHML TS, TEKR1% H+4

Ve FR kB4, REEFSCIRABOXAVU LR H725 580% bt ahTns, C
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ST INGORBIZESKCEELSRLTNS, D¥RFERFIEODVTERTS
&, M F R, 2RV IFVOEERELTRBLELOBHBELEBLTILI% R
VWL 126% TRUTEMBIEOY, 2 FURY P VORERIBIHTELOELL LR
LTB, COMRBEXYTY, TINVRENSEE Y M VREFTE T iE 218 DIE
VW, oo~ REREINDD, BIHOETIME->-TEHELIRDPL, 208FR®
D 60.2%5 5> KWEHHD 370% £ TET T 5, COHARFotra—~REEH
WTHREARTHS, —H ) V= VOB LD —BIISHE, BEAESFTOEE
HEINSH, RBFRIBEAMDIERELT, T0EREZEL (A, B0 7.5%
DY T vEEEY, KPEHTETER 413% BNl T3,
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Fig. 1. Changes in absolute weight of components of samples

B sROEHEBOENEADZDIZ, KRS E10ml MDD g BTHobL
7LOREIRDOEBDTHD, COMELY hil v — XTI RBICBNTS,
JEFiO#ETTE LB IZHML, BEHD 471 g BRAKBFTP T 1892¢ L5, FERS
O—BBTTEEYHICENA LT EERL TS, ZORERAKIEHRIBLL, tva—~
23 AT O 1987 g BPRIEAR D 888g S ¥FLTIREALTEY, kutra~R
HRIRIC2408g 229.79g WAL, TOHEAER Vv —~RIZON—BHEETHS, —
FY F=vi3RERBD 907 g Kb IURBEFECReheh 992g & 1031g T,
RlgMLTED, ThRBHCI> TRKIEHO-BUGEREL, YV S=r&lLT
ERINHERTHAIEBEDLLS, LALBALILIAMORMELELZONEDT, L
DEIZDOTIRIDCRFEZET S,

R, WEAMIEEE L bice DLPHMREDPZ, BHRSE Y 7= Y OaHRE
FL, RRKICHOGFERERD LI, LI LEBBRIZBFOBD THHORETHD,
FEEFLBOTRIRLALBEEE 2D, BRSO THOT M ICHINT 5 MR
R LT, ' ‘
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Table 2. Components of extractive with hot water

Degree| Extra{pH of lss(g]::i;og }g?isjgll;’esis% Constituents of carbohydrate

de‘::fay (c;:;re ?t(itxl;g- a b a b [Xylose ‘:gagléi- II\I/IOan: Glucose Gt?)I:ec' el}ig(r)i?:
o | 22|56 06| 21| of of I, & | BT 5 |
1| 29] 52| 817| 24 wace|wmce| J, | d | TS 2 | I | C
2 | 107| 44 | 12| 44 | 55 | 06 | M [ Mo M o Aol Rl T
3 |123] 40 |358| 44| 63 | o8| M | H o K o | el )

Nete, a; on the basis of extractive.
b; on the basis of original sample.
Parenthesis ; chromatogram of carbohydrate without hydrolysis.

2. BKAHYVOLENRS

HBEHBEICB Y 5 BAMBE, #bEO pH 3 LCMEYORSFIB2EROLEED
THs, TOMHUKRIIELE, FAOBRETRENEN22% & 2.9% THBHTHROL, B
FIOBRBICASE, dliBXUKRPBHIBTENEN10.7% & 123% OMERL, BERN
DE5~6 fHIZEL TS, MO pH REREBEETH D2, BHEELIRETL, 4%
D56 75 KPBFTHD 40 T TEALT B, HiH¥EMAS#E L T, BERTRAND $ic & 1 &
TELERLICEELTHBEDO/ S~V P THo LT ERBLEIE 94.6% L7120, KIBEF
WTiE358% 115, COZLEBLRHTRMHBRIBY THR LY, ZTOKRBAZFEK
tH<THy, —HBHBECRMBBRE L TH, ZOoMBHOT B RKIHUADE O
PRDBLATNTVBHZEERLTNS, XLRCOBTLHEOBRERBIIHNT S /&
YITHODT L, BEWTE 2.1%, KPETH TR 44% &72D, #3113 BA/LD
DEFEFHCL->TH2H/HEML TS, L LENEOMHKgCE, zom) r=v
BBV ELETN, ChEMKSBBREELTCERLL, THLERLETRO, £6
BCREBOMKSBRERIPHB IUORPRGE TR, ML &L TeheEh 55%
L 63% ICHENT S, LS EERBRILTHODLTE, 2NEH06% & 08% i
8%, BITMOMtYh, BUEREMNKSBREEMZ LEOEBAMEEE SN
E, COMIBTEMUBIELTWEYL, 20T & oMHEEBEMB L Bz R
LISOAE S DB DERET S C & HHBEL 72, -

HEBEZOTIREBWL TR— 202 /57 4 —CEZOEKBERBEL
THRER, BROMERINZIIICRLBLIVEARTRTI L/ —~2DAAD SN,
BFIELMELD, TIE/ ~ADMKF Yo~ EBDO=Y /—X, Fva—2B
XUH 57+ —2PRDONI, ZEOMBHBTR A~ —DHRELES DL, DT
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PICER LAY TREEEDNS bOBRAUS N, DFCHlBEMASRLUI SO,
FHDBA LN T~ A MRS B bObHDETRARK = =787} 7574~
&%Lk%%,@é%&%é%?ﬁ??E/~z&ﬁW®%7/—zﬁ%bEh»ﬁﬁ#
TREEDOX Yo~ 2Dz, TS5/ —R, =V /)~REbTHhOISvar-z2BL0H
FIb=ABRDONI, COTZEPLBHBTR, A1V —REZBRTEXV 7Y,
T VS VO—BMBRKICEORB I NI &R L,

R, BBy, BeBl0ZEaflclz0BBLBL, Z20KRBAR TS/~
2THB, ~HEFARTCRHBESLERL, RAHORLBLBOW2MEIEL, 20
¢Kﬁ?5€/—1®mK%V§7,vvfyﬁ£®ﬁmﬂ%®ﬁ§é«itWU—5k
SGENTOR, L2 OMBFTRoMMBIcE Y 7'= v L EL o h 2 MASERES L
UBEMBAOBIZILBLIZVED, D2V INLOFETRERIN LoD OE DI
DEFTNTT, ’

3. ATLHYBBCKIAEYDILEHRS

BIFTBRREICB T B, 01%, 1%, 5% 3LV 10% G h+4 vV — I L 5 Ml R
BRUBEYORAREI HS LB 6 RCRSNTNS, HERECE MUK
SRR T EB2ROE S THS, T

%3§®umé%ﬁt4v—Fﬁﬁmxémm@%Q,%ﬁ%m%ﬁ%&@%éﬁﬁ

Table 3. Hydrolyzate of exfractive with 0.1% cold
caustic soda solution

Degree of }i}g\rr: sli(;(i;xc(l%g) hﬁgiﬁxisoaé) Constituents of. carbohydrate .
decay (%) Ca b a | b }Xylose | Arabinose| Mannose |Glucose| Galactose
0 1.7 86.9 15 59 0.1 + + - - -
1 24 745 1.8 56 0.1 + + - - -
2 8.8 496 44 59 05 H + + + trace
3 146 310 45 23.7 35 # + + + taace
e
Table 4. Hydrolyzate of extractive with 1% cold
caustic soda solution
Extra- Reducing esique on Constituents of carbohydrate
Degree of | /108" | sugar (%) _| hydrolysis (%)
decay (%) a b a b ’Xylose Arabinose| Mannose |Glucose | Galactose
0 25 | 82| 20| 65| 02| + | + - -~ -
1 3.3 675 22 85 0.3 + + - - -
2 13.9 35.1 49 74 10 H# + + + trace ;
3 220 248 5.5 248 55 H + + +. trace

e

A e
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Table 5. Hydrolyzate of extractive with 5% cold
caustic soda solution

Reducing Residue on .
Degree of ]21(132 sugar (%) | hydrolysis (%) Constituents of carbohydrate
decay (%) a b a | b {Xylose ‘Arabinose‘ Mannose \Glucose Galactose
0 40 48.1 1.9 79 0.3 + + - — et
1 49 51.8 25 7.8 04 + + - - -
2 28.2 17.6 5.0 339 9.6 # +# + + trace
3 446 12.8 57 57.8 258 H + + + trace
Table 6. Hydrolyzate of extractive with 10% cold
caustic soda solution
Reducing Residue on .
Degree of Eﬁgg sugar (%] | hydrolysis (%) Costituents of carbohydrate
decay (%) a b a b Xylose | Arabinose| Mannose |Glucose| Galactose
0 48 441 2.1 7.8 04 + + b - -
1 5.6 42.6 24 10.8 0.6 + + - - -
2 33.0 11.5 3.8 49.1 16.2 + + trace + trace
3 494 10.8 5.3 61.8 30.5 + + trace +H trace
50+ X
-d/--/
e
/
40+ / !
:'/ /./A
& 30 I~ »/ — -
~ " a—"
N / e
3 /
K .></ s
20t / % o—o Sound
E ){ e o----0 Stained
/e/ am—s Rotted
70 x—-—x Most rotted
_____________________ -
it ! L
a1 0 50 70.0

NaOH concentration(Z)

Fig. 2. Changes of extractive with different concentrations
of cold caustic soda
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BOTENENLTY% & 24% THHTHRL, BABUSEVENMEERLTOS, L
W UK TR 146% 720, BKMHERI D@, KG@RHrhicd 205 85T
B, BKOBELABEE/ERL, HHBTHTE S~y M, BEAHD 86.9% 0
SAPEHEBO3L0% FTETT S, $MASRREOEERINLVELLD, e
WoRAMBICHL59% THBH, KPEHSTR237% E®ML,;, chid®eicgL
T35% L1753, COZEDLOBHBOY 7=V BEDTITOTULY KERTECE
PEBE L7, —HHMEN O~ I v — 2 EBRT B BALEIE, <—r—Ja< s
57 4 - ORERABICEABICL * Vo~ XNBEH S, BAHTREAREBYOM
KGR E RARITERERLTVS, ;

FARDI% B h 4/~ FHRBECL2HMHOBAR, WMHRIELETI256% T
H5H, FEBFHBICBOTIE 220% & AR OBMLTOS, LHLZOKRSIE 01% &
Wic X oHHOBA S ZRABTERNERLTVS,

BEEDSU B I AV~ FEBRCLDMHDOEAR, MERIZLELLD, &
B IURBEHBTIRZENEN282% & 446% T, 1% REOBADOENLENM 2 &1
BINLTWS, WKGEERG OETHOEFRE, S L TR4&B TR 1.9%, KK
Pt CE57% £ 0, 1% MR L5 MM OBAL < b, & CRMINET, MASER
BEOBROHBELIBMLTVS,

TOREORICRIND 10% Bh 4V — BB LB HHOBEAR, HHERIL 5%
DUHEDBELYD, bTMCEMU TS, Ml SNERAYOBREIEE 5~
ELEHBOOT, MHECHT S BTHOSHRERD L, FMASRREOEHE
RR-EEB>TW5S, & ICKWEFRBOMASBARESFHABCE U 305% iz #
LTVB, —F, AMAMECLREDO ) 7= v EERIL 3% THY, L OMELR
HObDEUETIIT, £ 7= 0k T5% 7 10% BHic X Vil shi-c L1 3,
T ORED DA Pk VESERIE, DPBHET 8.6%, KK T 6.9% LE
BENEOT, —BEV V) Fey 0 U~15% THBEC A, < OWAS
MBREMICIE, BABCART S 00, HEVRBHICESE>THA P 2oL
V7= R, EhHDTELRBALTOSZEERLTVS, -

R, 01% HeA V) — ZFBEPS 10% heA V) — FBEBE T TORERFOBER LR
FBIC L h, SO REE2RICRINGEBDELSHMUE, L L
SNBRAMAORE TV ) WEIC &> THRLTE( LS, REBTREMHL,
BITHEORII15% »5 21% €T, KIABITHR TR 45% » 5 57% 5% H+e 4 V) — X
WICKBHH) &8s t, FRHMHBEODVI DR, ZORFTORBAIEKIGE T
RYVFVTCHLH, MUENEINTEE, DFDTVAYBESELNS &, BT
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Table 7. Properties of isolated hemicellulose

: Resi- :
Degfree Extra- I;I;ﬁz‘ Ash | Pento- dlﬁ?l.’lg gug 0? oneg?fS Constituents of carbohydrate.
o] ctive san ydrol-| . - . i ) y
decay lose sugar |0 imerizas oo Arabi-{ Man- | Glu- |Galac

nose nose cose tose

(%) | (%) | (%) | (%) | (%) | (%) | "
26.5 20.1 5.8 69.0 89.0 0 50 (45)
288 | 192 | 63| 673 | 916 | 0 |[55(50)
458 | 441 6.5 59.9 66.9 3.5 | 50(45)
66.0 65.7 75 40.3 50.4 45 |50 (35)

+ +H — | trace
+ + trace | trace
+ + + trace
+ +

+ trace

wWw N =D
+ + = *

Note, Parenthesis; DP of hemicellulose without isolation.

BINASBRREORMSEML, AKBCOThOFETOERINLTVHODORBLHMLT
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Summary

Spruce wood (Picea jezoensis) decayed by Fomitopsis pinicola was obtained from
Tomakomai, Hokkaido. It was divided into four decay stages, such as sound (0),
stained (1), rotted (2) and most rotted (3) by its appearance to the naked eye. These
samples, known in chemical composition by wood analysis, were furnished for the
studies involving changes of the extractive from different parts of the decayed wood
with hot water and different concentrations of cold caustic soda, and properties of
hemicellulose isolated from holocellulose of the samples.

The results of discussion of the chemical composition and the experiments may
be summarized as follows :

1) Specific gravity decreased during decay from 0.33 of sound part of the wood
to 0.24 of most rotted one, but that of stained part was almost same as sound one.

2) Carbon content of most rotted part was as high as 54.2%, because of the
decayed wood by typical brown-rot fungus, which consumes carbohydrate of wood and
leaves lignin.

3) Carbohydrate determined as cellulose and holocellulose by wood analysis ex-
tremely decreased with progress of decay.

4) Lignin increased from 27.5% of sound part to 41.3% of most rotted one. Since
the content of lignin of rotted parts was higher than sound one even in absolute
quantity, or grams ocuppied in 100 ml of wood, it is explained that the determined
lignin contained also a portion of the products derived from carbohydrate of wood,
assuming that no shrinkage by decay is regarded.

5) As to the extraction from each part with hot water and different cold caustic
soda solutions, percentage of extractive exceedingly rised with progress of decay.

6) Hemicellulose in the extractive from most rotted part with alkali increased
twice as much as sound one, while the quantity of hemicellulose did not change by
different alkali concentrations. The content of residue on hydrolysis, or acid insoluble
matter, was increased in the extractive from rotted parts with elevation of the con-
centration. In case of the extraction from most rotted part with 10% cold caustic

soda, as an example, about 75% of the components determined as lignin present in
the sample was extracted.

7) The hydrolyzate of the extractive was examined by paper chromatography.
The chromatogram showed that the carbohydrates of the extractive from sound part
with hot water were mainly arabinose, but those from rotted parts were xylose and
mannose as well as arabinose, and that the carbohydrates from sound part with 0.1%
cold caustic soda were arabinose and xylose, but those from rotted parts were largely
xylose, arabinose and mannose as well as glucose. From this result, it seems that
de-polymerization occurred in the hemicellulose of rotted parts, which were changed
to the form extractable with very dilute alkali.

8) The yield of isolated hemicellulose on basis of holocellulose increased with
progress of decay. It appears that the hemicellulose of rotted parts contained much
cellulose of low polymerization extracted with alkali together with xylan and mannan.
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About 6% to 7% of ash were contained in the hemicelluloses.

9) Pentosan contained in the hemicellulose decreased from 69.09, of sound part
to 40.3% of most rotted one. Reducing sugar of hydrolyzate of the hemicellulose also
decreased from 89.02; of sound part to 50.4% of most rotted one. The hemicellulose
from rotted parts contained the residue of 3.5% to 4.5% on hydrolysis.

10) Degree of polymerization of isolated hemicelluloses was 50 to 55. It is ex-
plained that the hemicelluloses prepared from the different parts had similar
polyinerization, although they differed in yield and chemical composition.

11) The carbohydrates constituting the hemicellulose from sound and stained parts
were largely xylose, moreover mannose and arabinose by chromatography, but those
from rotted parts were xylose, arabinose and mannose besides glucose derived from

cellulose.



