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Chemical Composition of Heartwood, Sapwood and
Intermediate Wood of Cryptomeria japonica
and Chamaecyparis obtusa
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Table 1. Some characteristics of wood sample investigated.

. N Age of Diameter Intermediate wood
Species Locality Date of fell tree atht;rﬁ%st Breadth Number of
' g mm| annual ring
Sugi (Cryptomeria »
japonica) Kyushu Feb., 1963 30 — 7~10 3
” Chiba July, 1963 60 31 7~ 9 4~6
Hg‘;}; ggfg;z)““y Chiba July, 1963 40 28 3~10 3
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BRI XD IWERL T - BT« OHMIChIF 5, IHICKIHITMBIL, Th & HRHEC 1T,
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5% NaHCO,, 5% K.COs, 5% KOH o#&iituiamititts, =—7 4 ciifit, &=-7
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2.4 Thin layer chromatography (T.L.C.)

2.4.1 Eetkzro T.L.C. KaurManN, Makus? oEtibic %5 % Camac o Kieselgel D-5
0.25 mm E X plate #/EHLL, FHEMICEHWT Undecane 15% A=~ 7 ABIRICGREL,
WL cZadic LRERIRES, %o plate icaBE A% » b Ui, REBIAHI: CH,COOH:
CH,CN=1:1vol/vol, FEBAR:EKY 2 Ref, 21k U. V. BB, BSXOB€ ) 77 VR 5% 2 %
J — VIR EEHS 120C, 5 oRmBic X VAT LD,

#AE v OERIZ 100g OXRBHH»S OB mE IO plate T2, MU R OAF o b
Wy rxly, £, 72t VvTHELBEL X, :

2.4.2 riEzro T.L.C. 3f L Fkgiz KAUFMANN-Makus®? o & i i€ 5, Camac
Kieslgel D-5 0.25 mm E X plate 2{Ek, BEAE (v 70 €L =—7 )1, RERRK 60
s, Kz U. V. BB L0 e ) 757 v EREEEL,

2.5 FEHER> Gas chromatography (G. C.)

Ea, (NaHCO, ##Hi%), Ea, (K:CO, #iitt4), Ex (=—7 2 -KOH BrhfEf) s XU Ena
(PSR 25 BRER) XV b Diazomethane T2 FL{Ll, =—F A E/IEF 7 Rk AR
WwELT G Cowririz,

Column, polyethyleneglycol succinate 15%, 2m £, Carrier gas N,. Detector, F. I.D.
HehhlE ORI TGS A F /L L TER & UTER L7z, PEMEBRIIMEME < FHEEDHV
D, EBRARSHBEEF v — O~ 7EHRE, PV AV VIR B8RKD, ERE
Xk DBEIEL 7z,
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Ether-extracted wood meal.
|Extracted with cold 125 NaOH

| |
Residual wood meal aq. 195 NaOH Sol

Acidified with 109 HsSO, and
centrifuged (3000r/m, 5min)

| |
Supernant layer Precipitate

Concentrated under reduced pressure Treated with ether and
and centrifuged (4000r/m, 10min) centrifuged (3000r/m, 5min.)

|
Ether soluble
Supernant layer Precipitate (PEb) Precipitate
Extracted successively with Treated with ether and Treated with dioxane and

ether, chloroform, ethyl acetate centrifuged (3000r/m, 5min) centrifuged (4000r/m, 10min)
[ | I I | | |
aq. Ether Chloroform Ethyl Ether Dioxane soluble Precipitate
layer soluble soluble acetate soluble Precipitate (Db) (PPb)
(SE) (Sc) soluble (PEa) Treated with dioxane and
(Sa) centrifuged (4000r/m, 10min)

Dioxane soluble Precipitate
(Da) (PPa)

Fig. 1. Fractionation scheme of 195 NaOH extract.
2:6:1 TmresLy ) - LEEBRG Tre LY )L 1lgk=k)—1 50ml T &P
L, RIRRC Z DD 1/2 BOREERRZ I TRV,
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Table 2. Wood analysis.
Cryptomeria japonica Chamaecyparis obtusa
Inter- Heart- Inter- Heart-
Sap:v 0od | 1ediate | wood Sap;ood mediate wood
° wood % % © wood % %
Moisture content (air-dried) 10.4 10.0 10.2 16.0 1.1 12.8
Holocellulose* 71.3 71.0 74.8 73.3 73.6 73.0
Pentosan* 16.2 18.0 16.2 23.3 22.2 23.3
Lignin* 33.1 32.6 34.0 27.4 28.2 29.3
Extractives with cold water (=) 1.0 2.1 (=) 0.4 1.0
Extractives with hot water 0.6 2.3 5.3 0.5 1.8 3.3
Extractives with cold 195 NaOH 2.0 3.3 5.9 2.2 3.2 5.4
Extractives with hot 194 NaOH 7.1 9.5 11.7 8.1 9.3 7.7
Extractives with
ethanol-benzene (1:2) 1.4 3.0 7.1 0.7 1.5 7.7
Extractives with ether 1.2 1.9 6.3 0.4 0.5 5.1
Extractives with acetone 3.2 1.6 5.7 — — —

Note: Values with mark* are calculated on oven-dried wood meal free from ethanol-benzene
extract. Others are calculated on oven-dried wood meal.
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Table 3. Composition of ether extractives from Sugi-wood (100g).

Sapwood Intermediate wood Heartwood
Fraction
A“r‘r‘l’g“t Ratio 9 | ATOURt | Ratio 95 | ATMOUM | Ratio %

Ea; (NaHCOj3; soluble) 16 11.4 18 1.0 875 16.7
Ea, (K,CO; soluble) 22 15.7 96 15.8 456 8.5
Er (KOH soluble) 27 19.3 29 4.8 426 7.9
En (Neutral) 75 53.6 456 76.5 3583 . 66.8

Total 140 100.0 608 100.0 5360 100.0

Table 4. Composition of ether extractives from Hinoki-wood (100g)

Sapwood Intermediate wood Heartwood
An:lfgnt Ratio 25 An::;nt Ratio % An;x:;nt Ratio %
Eas ) 4 5.0 9 3.4 73 2.1
Eap 5 6.2 17 6.5 173 4.9
Ex 9 8.8 34 13.0 14 0.4
Er 6 7.5 7 2.7 167 4.7
En 58 72.5 195 74.4 3131 88.0
Total 80 100.0 262 100.0 3558 100.0

Table 5. Weight ratio of each spot on T.L.C. (Fig. 2) of neutral fraction

Sugi-wood Hinoki-wood
Fraction Sapwood Intermediate | Heartwood Sapwood Intermediate | Heartwood
% wood % % % wood % %
a 58.2 31.0 41.0 58.9 34.7 34.9
b 10.0 16.7 9.5 11.0 5.2 1.9
c 5.3 13.4 21.1 6.2 3.1 3.8
d 4.5 5.2 5.8 4.8 5.3 15.7
e 5.3 13.5 5.2 2.1 3.2 5.9
f — 7.5 7.5 8.2 37.8 35.0
g 14.8 9.4 4.3 — — 1.2
h — — 5.1 8.8 1.1 2.0
i 2.2 3.5 1.6 — — -
Total 100.0 100.0 100.0 100.0 100.0 . 100.0
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Table 3, 4 DFEFIZ 3-1 IWHBL7ok Hic, AF « &/ * & bICHHHRIT <BF<OH
DIRIZ£E L, ZDZ &1X HILLS QEBLIIPITRIN S X 5II<OMolE: —3 L, zzit
LB ST 28 BOMENI 525N, TLTXONREFAL &, LML H
ROz G, MU < HiLus OREICHENEZEL L, hiEfE d oMick vy ok
THATH > 300 LT 5,

gt T.L.C. ofsRix Fig. 2, Table 5 738D T 5, KAUFMANN, MAKUS? T X
g, triglyceride i Re 233 <, Lf:y_’ﬁ’o THELNERIEZAF « b/ F LJEEWHMELEFD
EHHERRIE triglyceride EDHRBIAZIVWEEZ LN, T ERIMITEWTHOEENEL
{E\V, E7- BUCHMANN 5OWMEYIZ L 54tho Fat viskE LT triglyceride & U CHEfET
HEVSBIERETFEL R,

e T. L. C. 1k Fig. 3 25 8afnisi5Es, Fig. 4 Ea, NaHCO, #iHi%), Fig. 5 Ea,
(K,CO; %) Rl ie, E7-EMEO G.C. 0fERI: Table 6, 7, 8 TR,

Suar Hinok: -_

:

g O Fig. 3. T.L.C. of saturated aliphatic
acid methyl ester.

N
i

H I S

H: Heartwood I: Intermediate wood S: Sapwood
- Fig. 2. T.L.C. of neutral fractions of ether

extractives.
H I S
Svat Hixokr
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| L J
\
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Fig. 4. T.L.C. of KHCO;-soluble fractions. Fig. 5. T.L.C. of K;COs- soluble

fractions.
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Table 6. Gas chromatography analysis of Ea; fraction

Chain Sugi-wood Hinoki-wood

:ffngct:}ild Sapwood Inte:vrgggiate Heartwood Sapwood Inte:vn(:ggiate Heartwood
Cio + + + + + +
Ci + + + + + +
? +

Ciy + + + + + + + + + + +
? +

Cie + + + + + +

Cis + + + +

? + + +

Cao ’ + o+

Column: Polyethylene glycol succinate 159, 2m
Column Temp: 210°C
Detection: F.I.D. Carrier gas: N, 60 m//min, H,, 70 m//min

Table 7. Gas chromatography analysis of Ea, fraction (Figures indicate ratios calculated
on the amount of C;s acid (Sugi) or Cy4 acid (Hinoki) as standard (1.0))

Chain Sugi-wood Hinoki-wood
Lefnggld Sapwood Inte{vrgggiate Heartwood Sapwood Inte‘l;,n(;ggiate Heartwood
Cu 0.2 7.0 6.5 7.9
Ci2 0.5 0.4
Cuy 0.8 0.1 0.5 1.0 1.0 1.0
? 3.1 1.5 0.8 5.9 0.9
Cie 1.0 1.0 1.0 4.1 0.9
? 0.8 2.9 1.0
Cig 15.3 3.5
? 1.7 4.7
Ca 1.4 1.1 5.6

Column: Polyethylene glycol succinate 1525, 2m
Column temp.: 210°C Detector: F.I. D.
Carrier gas: Nj, 60 m//min, H,, 70 m//min

PR DK S ARERIC DWW Cid Table 8 ICRT X 51T, AV A VERICHY T 585, L ¢
BAF « MO VWTFhic v T dE3d 4% <, BucHMANN 52 DM OBE TR D, S 5ITEA
HER L DEWIZH > TH CLERMONT DEIZE® L#ZFIU 5 L T\n5, nkkileiRiz G. C. itk
TREMMAE <, BT,



Table 8. Gas chromatography analysis of Ena fraction.
(Figures indicate ratios calculated on the amount of C;; acid as standard (1.0))
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Chain length Sugi-wood Hinoki-wood
of acid Sapwood Interwrgggiate Heartwood | Sapwood Inte:vtg(e)giate Heartwood

Cie 1.0 1.0 1.0 1.0 1.0 1.0
Cu 2.0 1.9 1.6 2.4 1.7 0.4
Cis 10.5 6.2 7.6 6.8 4.7 9.8
Ci=7? 5.5 7.2 2.1 2.2 2.2 2.1
Cis 18.5 4.7

Cy=7? 15.9 19.1 35.0 25.1 58.8 69.9
Cao 5.5 3.2 2.0
Coyp="7? 15.9 9.2 10.7 17.4 18.1 26.2
Cae 3.3 4.4 5.7 4.7 7.3 16.3

Column: Polyethylene glycol succinate 15%, 2m
Column temp.: 215°C. Detector: F.I. D.
Carrier gas: N, 60 m//min, H; 70 m//min

3.3

#w 1% NaOH #hii4

Attod 19 NaOH HiHphiciz v A v FE{EIIENE 2257, AF « b /7 FIEEEM
Fig. 1 wXx v 58I%1i7
W, ZBIFICovwCTTer Ay ) —AREETEN, FofEHRi: Table 9, 10 1ZRT,
EMiTH 5, Alimi 1% NaOH izt Lz & E otk (Db, PPb) »3k¥g
20, L0 EBEOIRNERACER T 518 (Da, PPa) 4 oW T4\, W& LD Dioxane #f
%% (Da, Db) 7E23%\, ZHHOLBIC 3V THE WA RIZIM « BTV TERL,
DML DORBBPFRENTRE Y, oAb T OFBIEAITTIEY (Se Sc, Sa, PEa, PEb)
DU BRMCE N LB RYTHS S,

DLIEAKITH B 23,

UMM OEE 25 . LBk RH D,

Table 9. Fraction of cold 195 NaOH extractive from wood meal (100g).

Sugi-wood Hinoki-wood
Fraction Sapwood Intermediate | Heartwood Sapwood Intermediate | Heartwood
mg wood mg mg mg wood mg mg
SE 91 147 595 149 99 223
Sc 29 39 51 12 21 29
Sa 47 162 1,361 36 65 118
PEa 6 47 105 — — —
PEb 21 91 1,140 — — —
Da 482 564 782 120 209 395
Db 829 902 2,996 777 989 2,478
PPa 233 56 14 650 140 380
PPb 510 600 1,610 590 560 1,210
Total 2,248 3,508 9,284 2,334 2,083 4,833
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Table 10. Phloroglucinol colour reaction with fractions of 195 NaOH extractives.

Sugi-wood Hinoki-wood
Fraction < .
Sapwood Inte:vn;gglate Heartwood Sapwood Inte:vrgsglate Hegrtwood

Da RV RV RO RV RV o)
Db RV BO B RV RV RB
PPa PV PV PV PV PV PV
PPb A\ RV DB RV RV RV

R V: Reddish Violet R O: Reddish Orange O: Orange

B O: Brownish Orange B: Brown R B: Reddish Brown

P V: Pale Violet V: Violed D B: Dark Brown

TRr Ay ) ~ARERIGHD S5 &, HIEKIEMELES Dioxane WyEYy Da A ¥ - &
J &, BEHEBCEIEETHD, Thickl T Dioxane R4y PPa iz 22K,
ZRICR L TAH R LIER (Db, PPb) x5V TIREESHR L Lic b OpRE SIS,
b AF « v/ %2300 « BfMICE VT3 BRI BIETH 5%, AF¥ 0TI Pb, PPb
& HITREPE, &/ FO0MICHWTIZ Db ARPEETH 5,

LA L 1% NaOH $piing& 7 7 7> = vHENC 7 mr Sy ) — A RIGHEE O %
ZEHBTREN, V7=V OFEDOHREMDELBKI WV,

%%ﬁ%ﬁ®%?mbmxwrm,%ﬁﬁ@@ﬁuam%aVbnéﬁEéﬁ&éféékﬁ
PhOT, &b TERMIERL, O IMohBRoboTHD, LHME LU AEMITE
WoC@C&u%%%wéi%kM@&%OﬁwﬁEEHKﬁVitﬂ%%%#%ﬂhﬁmo

4. E #

x¥-t/#Mmomrﬁﬁﬁ®m$ﬁm%ﬁmﬁw%h5aRﬁLkQ‘

BRI RTH, BRI 51 X OB RS,

HIH BRI <A <OMOIEIBEmML, &bz ntELL, BTl s
WMTEVER T,

=—F A S C DEMERT S, KHHMEEL T roERizhtERsREE 505, T.
L. C. wxhiF+hFhohEifiivihd triglyceride B234 <, Z LICIMICH W TEDHE
EHBEL <EV, BT OWTIE, REBIRERE OE D00 <BAFT <IMONEZ 7 UK 23R
VW, F e FERR DK SRS O RER DM R 55 &, £ L AV A VERIY B R ESS
vy,

% 19 NaOH fiH#ic o>\ Tit, B Lo EZRL, OB REILTRE Y,
RAE(LRIC AT B VAR b, EOFMOIBARYA 2 hicD ¥, W&o Dioxane
WyEY (Da, Db), Rt (PPa, PPb) oW C7rr Ay ) — A RISEFAN, BHIOL
% (Db, PPb) WA¥ .t/ 32b, 50 BAMCEWTHBETSY, #200% (Da, PPa)



301
BAF v/ *2h, KHMLBBMTHD, T iz Dioxane WiF4 (Da) iCk\\CHEHETH

50
R, BET 2L, BIMOLEERIIL MO h s 0 hNO D TH D, Tl 530
VW E 2R,

ARRAKROPHED T 21 - FeRR R R HEMBAENL, B X CAUMAM R SRS RICEH#
L, AMEOBRAO—IILHEEIEMAR GrATE, COMEREBICET 55%) X5
POTHH T LZRLL THEZERT 5,
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Résumé

The chemical composition of intermediate wood of Cryptomeria japonica and Cham-
aecyparis obtusa was compared with those of sapwood and heartwood of them. There
was not found so remarkable difference as that worthy to be mentioned in three main
components, cellulose, hemicellulose and lignin, among three parts of woods.

The amounts of extractives generally increased in a following order, sapwood <inter-
mediate wood <heartwood; that of heartwood was far larger than others and that of
intermediate wood rather close to that of sapwood.

The ether extractives showed a similar trend as for amount and were composed
mainly (more than half) of neutral fraction throughout all the parts of woods. Thin
layer chromatography of these neutral fractions revealed that triglycerides were pre-
dominant in every part of woods and especially remarkable in content proportion in the
case of sapwoods. It is interesting that weight ratio of long fatty acids in acidic fraction
increased in an order, heartwood<intermediate wood<sapwood. Oleic acid was the
most-predominant in acid composition after hydrolysis of the neutral fraction from every
part of woods. '

The amount of cold 125 NaOH extractives, too, showed a trend similar to the above.
They were composed mainly of precipitate after acidification of the extract and secondly
of precipitate after concentration of its supernant. Dioxane-soluble and -insoluble frac-
tions of both precipitate were subjected to colour reaction test with phloroglucinol.
The first precipitates were positive in sapwood and intermediate wood of both kinds of
tree and the second precipitates positive in all parts of woods, especially remarkable in
the case of dioxane-soluble fractions.

As a conclusion, in general, the composition of intermediate wood was intermediate
between those of sapwood and heartwood, and rather close to that of sapwood.



