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Extractives on Gluing and Coating of Kapur Wood

B 517~ (Dryobalanops sp.) ZKEME7 = 7 — ABHREEATRI TR BT e B2 @ e R
ZH Y, ERABMLY =27 ABIERNCEIRCE T E T 2 A LIELERED DRI, T,
BT =N HORGER-~TS Y, =T, A2/ —N, BRKCERIM LT, MBS X 0 EEER
KU 3 DT THEYRM LR, oX¥0rsicmB e B, BEAXEET HEIn-~24VE
L e —F b OfRERR, 7=/ —AHIRE, 7= —ABRETH D, T2, 72 AFEBRANILHE
EEUAET L. BE0B(EMIPRRTTHE7 =58, B TH, =) vEIECESMHE
R%RL, ¥ 7=AFB=AT L, =5 7BLIEAMWERELTTLIOLE LN, HHEULORAK
& D L ES 4T Do

¥

il

A7~ it 7 2 342§ (Dipterocarpaceae) (2835 Dryobalanops |@OWETHY, v a7/
SIHEL L EE A BT ORAA S T h, Borneo camphor wood & huvvibh, HMOBAEETHS.
ZOBOAELT V=R, AT FSHBIUHEALRFHBIELEL, 1I8HAHD LR TV, it
|21t D. lanceolata, D. beccarrii, D. aromatica #cEMEBIEMAIhTWAEWSHELH5, Lo
L, BEOBR TIIAMBEIFMCHEAERE ShTv 5, Lo TAERCHEALIEHCOVTE, 27
— s (Dryobalanops sp.) & Ltz,

bAECHEAShBRENEME, » 7 -39V, ATV FRIOCERLBETHY, HIREBRHT
I tes, AR L LTEHER S, OREARSHRCERIA T2, L, 20
DRE L LTH?RRML, = — 2 ) — N2 W Ers s D, BEilhs <, T X 5 HhPRiml
AAETRT .

k700 7= A kBEEN:, BBV MEA S D C EMLIELEIRBI N T b, SRUREER, & ok
7 - — VRBIREERI T A BN R HET 5 OMEEEE SR TH Y, FATENAY =27 AR
BT 3\ T LRI OBIANHD AT B, DL 5I10h 7 —Ap g, REEVEETIRTFC
DT, AT —ARTEHENBERRC L BHME GO MICHER L, Sh ool &8s, RiEN O
B A EsE T 5 B CTAEREHEIL, » 7' — AHOMBRSOMEEIC & - T, &, BRI
AR 5T BT OV TEBEY T TN,
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AEERZ O F T X 5 0 A EI LT A T i, RIS E O Ll 5,
(1) #7—ABDESCAT
“H 7 =AM ORI
MBS RUHRADINE St « BIERISE « STHRE
(M) # 7 —AMoEFHET LT
“H 7 — N OB KB 7 = 2 — LEIREEOBESETE LITTHE”
REHB HEEDIRE WIT IE - ERCE
(M) 7 7 — At DB DL T
“ 3 7 — A OB R KRR U = A F AEIERH OB LIC B JFTRE"
A HEARRMREE I
fo¥s, EERTHELoH T — Ak
bR 7 7 A ER
Wi >~ 7 4
WHEE Y2741 A4 FavoL—it
& 60~65cm
HE  (fvsCb i) 0.68~0.76, SEEy 0.72 (10% M.C.)
2. B B

BEDH T~ MO T BAWE.Thkgh & D, n-~FHY, =T, 57—, HKTHEIHH
L, ThFhizk\VTHD0.35% (23.48),0.26% (17.48),4.64% (3118),4.44% (2978) DULETHY
HiE1E .

HREINC O THRAA L RE L. (B : Table 1 » 7 — A CH ORI - 68):. T7/cdh b,
n-~FHVRBPILE 2 B KT F Y FARVE, IBHR7 A a -, BBIHEE, AT e -, 7=/ Ak
Al ERBATH, =— FAMBEOEEE, n-~F v BT LS I FEE LB R b 0T 7 «
7 —nEEETH Y, FDEHT AT, =Y VEE, WATRLEOEBREI AR VIENTET D, 4
2 ) — P, TOIEBRTH L 5= 5 7R EDBOIWKT L € v ETeh. DRSSkt
LR VbY B a2 L) S vEHEL LRLIKBOEEANRTH D, n-~F ¥+, =—F MK
PHCTFET 57 = 7 — IR, FEEH LAV ERNIRILAYORE LItBAD=AF AT, 20
EBRAL7 =V FB=ATLTH S,

AT — AR 7 = 2~ ASIREEERI T, BB LS VRIS H D C R LiIE LidER X
hTwa2, SRS OB L 238 EL TERY TTWAER, n-~F v BLP=—74, RiCx
~F RSP RS R T A WEHAFEET A LB bR, B, 7 =/ — A EIREEUKED
fehRNTHEL, 7=/ —AMERIERTCYET 5L 0L ELDRD, i, 7=/ —AHEEBEO—H
THBH7 2V FBCOWT, COHED=FA=ATARERL, BEEEYHRN LR, o iy
BT M TH - 7o

TERAR Y = A7 VIISREN G 7~ A 2 T D RS EREEN D bR B3, Shiks T
DHREACTHE 7 =N T8, WRTFEEL LU= ) VELSMOGCESIEWER Y R TH D, iR



H S = AR ORI 2 BEE i & B RE T (S BT RN — 67 —

IS RICRENRT A 7 2 A S AF AR L0 =5 7B L TAMEWERAT e s bhs.,
SOOI L, H2 MU ERATS &, B8 h, EARLETL, By
L ET L,

ok, AHBADRME LMD £ eHilHion, fe I8, JRIECED - ORBhR SEEY
HERCE RO I 3T THL WIT ).

|  HFT—# Dryobalanops sp. OHIHEES

¥ X N =

A 7~ N (Dryobalanops sp.) 117 &1 +E (Dipterocarpaceae) ORFiT, WE7 C 7icEE L,
AFRHIIE A SR T2 RMChD, oM, SREIET X\, By -/ — AR 3
BED, BORMIZERTRATH S 2 ERMBbAT D, i, SOEMYRHETA Y = AF 1Rkt
BTH30, ToBROFLAHEHEIND Z EAEDLRTV S, ZhEDHUEIZOMCE TR TSR
HBFIZHH L CO 5D TIRGH LHEEL, MMBLOBEE-~F4 Y, =—F 4, A8/ -0, HK
THENKANEL, MM ESOMBINEIRERIR ) = A F AR ORI, BEGLAH L LTESHoRBC,
£z, AMBIIENAL BB UT, ThPhoRHBRTit L, SHmoREconTH~N, —F,
IR R DR ER, AWML, TOMBENO—HE LERRA s 2o T, B DRADE
EIOoWTLEA LY, J OFETIINES OBRE LSOV T DN5,

APREERTHicHic b, fie THEL RO RN MECER 2RE, MY FARs 4 PO
i IR F e — P RORREGAHEFORR NS EEE, THEANL IR OMER LT i kg b
MR K, IR R Bl 3.

RBERBREEE

1. RS

AT —AFOFAXRYEIBLTEL, TTLEEY D20 b X OIS T%, BHbIT,
Dryobalanops sp. ¥ 55 a-pinene, camphene, @-pinene, (—)-limonene, p-cymene, (—)-iso-
borneol, bornyl acetate, cis-@-terpineol, trans-@3-terpineol, (—)-borneol, (—)-a-terpineol 7¢
EDE ) FARVEIOFEEX R L, ¥/, dammarane type @ b V) 74XV Cdh % ocotillone, hydro-
xydammarenone- ][, dryobalanone #% #yEfL #-i3»>, futabanone, kapurone, kapurol, dryoba-
lanol P b ¥ FAXVEEFMEL, ThOOMEX W LI Lic, » 7~k Ele, fllgEe LTab
h, TONEHTHHEIEFIC borneol DFERTLD I LIXBELAIGh TV 5. ZOKIEY, Fv<—
ELTHRCAVCERTWVLAM, T S, Mites®, N. G, Bisser?, H. T. Curune®  BiZ & b #lEERS Y
AR XN, B/ BLSEAFTFARVE, dammarane type ® F Y 57X, oleanane, ursane,
lupane types @ F Y FARVEEDHE{EAPRE X TH S,

HEODRH T NDMPn-~FHty, 2—FA, 25/ —L, BURTEXIR IV, Bhhick
DEDOHHBIONT, HAOTTOND X 5 Ieflia DHET, WMRKS OB xR gy, Table 1
AT LY OTEER MR L 22, n-~F VIR 2 B U FARVHEL BT A2 -2, ]
Wi, AFr—, 7=/ —HEEEG EAROBNR, ChAbIZWTRLBUKEOYHE THEERIDLQNY
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Table 1. # 7 — A 0 B O I8 & &
The heartwood constituents of Kapur wood

n-~F4v il
n-Hexane extract

(0.35%)

=/ FA_RVE

monoterpenes
a-€xv, Avzv, B-CRvV, 43-hLv, a-7 .5 v Fur v,
aA-FNEFRY, p-F A AV, KLxAd—, a-TFALERA—1
a-pinene, camphene, @G-pinene, .3-carene, a-phellandrene,
«a-terpinene, p-cymene, borneol and a-terpineol

IEliE7 v a2 -

fatty alcohols
R FA, VTV, TITHEADNL, XNV, AFT YA Tha—)
cerotyl, lignoceryl, arachidyl, behenyl and stearyl alcohols

ATFr—/

sterols
B-vFAFar— B-YPAFY—~ 9L F—~}
A -sitosterol and @ -sitosterylpalmitate

Y FARY

triterpenes
A FeAFr 2V V- (FATFrhrE—1), AaFsrv-T,
FaFiev-I,p7e—A FIX 3537V, v VA A T2 V-1
hydroxydammarenone-I[ (dipterocarpol), ocotillone- I, ocotillone
-1[, kapurol, dryobalanone and trisnorketolactone-][

B R

fatty acids
trFVEE, VI eV VEE, TIXROVEE S~VE, ATTIVRE,
SN PV
cerotic, lignoceric, arachidic, behenic, stearic and palmitic
acids

7 = / —NEIEE

phenolic lipids
Z2rv—=11, I, T
ferulate-1, I and IIl

=7 il
Ether extract

(0.26%)

HEiE A i

aromatic carboxylic acids
7 =T, AV =VER, BRETE
ferulic, vanillic and gallic acids

Bg W W

fatty acids

7 =/ — IR

phenolic lipids

A% 7= JiH

Methanol extract

(4.64%)

=3F Jfg

ellagic acid

ks ey

terpin hydrate

sv=v, ¥V I5=vEHH

tannin and lignin-like substance

Ko B O

Water extract

(4.449)

zv=v, Y 7=vEWI
tannin and lignin-like substance
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WL HMH A>T 5,

REERA Y = 2 7 - B OF LA SR 5 fraction TH B =— 7 L HilEncit, IEYRg, 7 =/
— ARERSE RSB bR, JDiEd, Mok ferulic, vanillic, gallic acids © 7 = 7 —
MEBDFEED MR IR, Shb7 =/ —AMEWEL, A#fip 87 THALRAD L 51, T+ Y =
A7 RO AT BT 5 HAME TH - 2o, Tods, T fraction i0iE, R— -2 <757
4 —OFR, Thb7 -/ —AEYHOEHIT, RERD7 = 7 — 1 IE9PEREOHEERTEY, Zhb
b iz, BLHEOIERRF OO TRV LHES AL,

Bz Do~ 4 iR L O = — FARISDCELT D 7 - 7 — BRI, o THHR
BT, #HFre<t 254, U7 sHE (diazotised sulfanilic acid) mBikis{ 2D AH ,
FERLI, CORBEXNKARLT, |~ 12=2a<t7357 4 ~TiH~N5&, $&D ferulic acid ®
(3h2, Ahto vanillic, p-coumaric acids 2B, ZhLIFHEE» LA VS IENRILEY L =
AFLRCKELEAD= AT AT, TORAIMEINTVWEEELLRE, L L, ChBDIERY
Pt T2 2L bbTRBET, ZOSHAMTH I ENTELT A FTH=ATALLDONT, HIT
PHIZDND, foks, 7 =4 5= AT BB ONEE YT 5 & & b0 T = 7 — AR X 5 B D8
HrbEETLEIOR: (KBS D 77X 0p. 878H).

A% 7 — LR S, BRI L, ellagic acid TH B LAMERI A, =0 ellagic
acid ik F— Ak, B—RAE LT, BLFN GFTHLTH0.6%) & IThoWEHTH -1,

AR =k SOBKIMISI R L En b 2 v = VI S TROEEL, NKARTSH L gallic
acid & X¥ ellagic acid A@WDHHNBEDT, Thb7 =/ —AkFEHhE Licsgv=vEEbht, Lh
L, IAKARZ L D B6RE N bORITHEN LR CH DI, Fv=avDiEnc, )V 7=vEHELC
DOFICE TR TS LEbR S,

2. Z7x/—NLHER

fficshick 5, n-~FH PO = — FAREH, =— F A ABRERS L= —7AHHY 3 #
DifE s m~ b 77 L, BIETCHAOGEEL, i, Y7 VHETEATIVI 2D AR,
FRRBNIDT, IHABYBERMCHUET L, HxDFEEBREIIH, TOAMETILDOWITERID L e
Motio L, YU AFXADATAI v~ 57 4 —I24 - T, MY R DX 7cn TV 5 ferulate
-1, I, -TMEEFRT 27 = / —AMIRECAEET S S EERTH - o, Shbidk, WTFhbiEs =<
FrF Ak, ENRTOREBICC 7 VRAEDORBRE - KA L2HMDOAR . FERL, ADCELIL
12 EOYHOREM TH 72, LT, COL5 RREREDH TR A T30, ToEREMN~:,

ferulate- T % m.p. 74~ 6° COWARDKEMN T, WKL« DFRAMICIHETHS. chiay 7/
MIETHRROXEL, [R A7 b (Fig, 1) RGO L 5 BB iI R bhdel 1630, 1600, 1510
cm- 't phenyl #EC AR T BB B, 7 = 2 —AMYETH S C LA S iz, Yok 3400cm-!
LKBEEOWIRATRL, €V Py, MKERTT €5t 5 EBEKY DT 7 — + (1820, 1760cm=?)
BYOR, CT S AyTAFAET RS L, U7 SRR = AT (1735em™t) kigh, KEHED
Wi RIS Do C R DRSNS T KRAG & o0 4RV BOTEER T ek, AFAZA T AT
1735cm ™' DIFAHiZ1710cm ™ G PAES B, S OWRILIKD UV A7 FADR E5b, a-F8-F
ff= A7 SIS BRI L HEE S A,

UV A2 b Ag3232, 292, 315my CREARBINA L, - OBIGIKRR0 RIS % oryzanol A
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Fig. 1 Ferulate-] » IR
ARY A

IR spectrum of Ferulate-

I.

L L . . I

£ M 0 2% 2 19 77T 15 13 N5 105 % 85 75  65X100
Wavenumber cm -’

BLOCV1D | Fa by xwazvihd B-dihydrositosteryl ferulate DEAFILIZE LD THEL—
HLTk), OREX7 VIO ATATHA S LIEEIhic, ferulate- T % 5% KOH AR
THARAHT % &, KAEDOREMPIL, KFED m.p. G~7T°CORPEHANR iz, FIHE, {1~
—7 = b5 74— TIAFAER, RE i, B TONGE, 7 vRoBai &h 6 ferulic acid
ThHHI LRI R,

BEOWMEEYIEIL3350, 1060cm - o KREHEDOTA TR L, hydroxy fatty acid THAS LHEE S h
1o, DT/ ARV TAFALT B &, mp. 82~4°CO=AFA (1735cm™!) 38bh, %1, €YYV,
FRHERCT 76T 5 LBEAKYO7 =7 — + (1820, 1735cm™!) 2iEbhD, Yol L4 F4=
AFNET2FAMETE L, D77~ F (1735em™!) 286N D, ThOHOHEN S, CoBEWE
1t hydroxy fatty acid ©dh% = LB E i, 2o hydroxy fatty acid #4E/K7 = & B THE 1k
L, B{thx A 571 =251 L LCHiWT 25 & dicarboxy fatty acid D2 FA =270 bRh5, &
OFEHR L ORIRLKERE O FIRALE (1060cm™") b, I OKMIEL KR TH S - LA I I,
hydroxy fatty acid % Dowwing DFHEC Lich - TBIGT 5 & fatty acid #3, ¥4, dicarboxy
fatty acid O A Fr = A7 A% LiAIH, TEni, ELRREBRTT S & hydrocarbon #3Ebivic,

IDLE 5L TE fatty acid DA FA=AF A% L hydrocarbon ##HAZ w=< |} 757 4 ~ T

0 LA, BiEs 6 cerotic acid & lignoceric acid D=
n
HO@CH=CH— C-O-(CHz)n"COOH AF NN, %HEH HiL hexacosane & tetracosane A fEE
MeO 2R, TOHINTEL 1 1 THoto, LI -, ferulate-
n=23.25

Tit w-hydroxycerotic acid D7 L FFE=AF L L w-
Ferulate - I hydroxvlignoceric acid 7 - A &= A F A%, 13T 4
D1 DRGTRAELYETHS S LIEES i,

ferulate-II ® IR A7 kst ferulate-T DFRIT XD CE LHLIL T B, 1730cm-tiC = A
7 EHER SN D AR ES R o T %, IUKAM T % &, ferulate- T 2[E# ferulic acid & w-
hydroxycerotic acid 3 X?" w-hydroxylignoceric acid o4 Er @b bns, MEH Dl ik
HT&ich o7ch, ferulate- T4k ferulic acid -4 B hydroxy fatty acid @ estolide #'= A7

AEE LI DT L b b, ferulate- TG £ ik A#ic & » T, ferulic acid #4735,
PEAT— AT D 7 = 7 — A EIEEY R L TV 5B 7 -/ — g ferulic acid TH o
95, e h st X 3 CBREINE Y kR4 5 &, p-coumaric acid, vanillic acid D%,

S, AL SIERLEMOSREE & b, FOMBRXLbOTERIRLDLHEE S D, § 1,
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Keruing (Dipterocar pus), Queensland walnut (Endiandra) D.OGHEESHCL, #Es7e< 1+ 75
4 iz ferulate-1 & @R EOEIF ED B, 7 5 ~ v #hic eicosanyl ferulate!® A%, Carnauba
wax® fail p-coumaric acid DFE'Y A3, - White fir bark il 7 - / — ABIEHS DL
SRTEY, ZOL5RIREOATEIALIKLOD L b,
3. REOR
A)
AN FAFESH T = (Dryobalanops sp.) OULMERME L, FD6.7kg kn-~FHv, =—F0,
A% S =, BoKTSRRMIT OBKANE L, S A 2D L 5 AR Tl n-~F v v 923,48
(0.35%), =—7 A Hlilli#517.48 (0.26%), # % / —AHEH311E (4.64%) , Bukiiihi#n2978 (4.44%),
Ih SMmEEEIT6498 (9.7%) Th o 7.
B) n-hexane it
n-hexane JiiH¥% Fig. 21C Ui THMML, =— F RGBS (28%), =— 7 A0S 8E(129%) ,
== 7 AR (60%) @ 3 fraction ZKHIL, D&F DB DH L THERADHRTE LB

'Jf:.c
n-~F4% ¥ nrn-Hexane extract (23.4¥)
ether
| N
& insoluble (28%) AftER  soluble
5% NaOH
| |
i neutral portion (60%) fgtEs  acidic portion (12%)

Fig. 2 n-~%v il i
Fraction scheme for the s#-hexane extract.

) =—F g

Z® fraction 108 > Y A& AHF 4 (6 %x55cm) ZHEL, n-~F9F v @ Glg=FLEE (95
5, 90:10, 80:20) THEL, BEHEMEORNMES BT CHlEL s 27w, D E D S4-fraction i HJIL 7.

fraction-1

=9 fraction FFARYEERE, D oil T, ¥AZRr~<} 7575~ (HX F6-D, Golay
column Q, apiezone L, 110°C) T#4#iL. BT retention time & OGS 5, KOE/ F L2V
¥ L7, a-pinene (6.5min), camphene (7.1min), @-pinene (7.8min), d3-carene (8.2
min), limonene (8.9min), @-phellandrene (9.2min), a-terpinene (9.3min), p-cymene (9.6
min), gk, TOEHEEO C— 2 RS BRI R TE LD 7.

fraction-2

Z & fraction QB Y HETD LERAITL, n-~FHrnOEMHMLT, MO (m.p. 76~
8°C) 70mg&k iz, ZOFEED IR Ay P Ax1730cm o= A 7/, 720, 730cm"4Z 4 F L v Drock-
ing ICHRTLRNETL, V-~ ~vEESEBE T, RERIEHELEME TV RYE 0= 7
e BEX BRI, ZORiE 5% KOH 74 = — Al c A WY, kAL, o preidn-~r v

2 HEER LT map. 136~8°CORE iz, S DRIRD IR A2 F AL D F-sitosterol D
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B Lo, B -~ TR L T, IEEORER (m.p. 59~61°C) #i§ic, IR A7 Pl
BRI TH B L a TR LI, D7 VARV TCAFA=ATALL, HAIR= 757 45— (5
% apiezone N, 200°C, 1m) THEL7#5HE, methyl palmitate © retention time (6 min) i<
—F L. Liz2ioT, 2 fraction -8B RAH ML B-sitosteryl-palmitate Tdh - 7c.

fraction-22

2O fraction OFEIEME L O HIERE Y, B~ VISR REC T, FiEwn-~F vy
MRS L, 60mgDIEEEHRE,, m.p.73~6°C i v or 3300 (-OH), 730, 720cm-* (methylene) #
B, ZORET IR A7 P A ORED CEROMFIEIFE 7 v a — A L H#EIHR, TE7—MEL
T, #Azw~< 357 4~ (apiezone N, 5%, 270°C, 1 m) T L1k, cerotyl alcohol (16.5
min), lignoceryl alcohol (8.5min) MO T, FDikHPED arachidyl alcohol (4.5min),
behenyl alcohol (2.3min) X ¢% stearyl alcohol (1.2min) A@BHR, ZDHELoRBT A=
—ADREYTH o 72

A DOBA~F v RIFHELT € b v, n-~F v BE SERER L, m.p. 273~6"COMEMEHRRA100me %
ffze ZORENRY — A~V RUSHEBHET, TAXRVRIALE LRSS, PRTHELL, -

fraction-23~24

2o fraction (XD oil THAZm—< | 7574 — (5% apiezone N, 110°C, 1m) THHFLI

#4552, borneol (7min), a-terpineol (8.5min) ¢ retention time 'Z—3 L, ## Ih7z, borneol
DEFTIVTT, a-terpineol HNE LG EFR T F.

fraction-26~28

TBIERIL S, n—~F4 vh HPEGES L, asHREES, m.p.134~6°C; Dnux 3520cm-! (-OH), 1700
cm! CC=0), #300mgwtz, IRASZ » A BT D hydroxydammarenone-1[ O hic—#F L,
s S hizs

Found : C81.72, HM11.58

Caled. for C30Hsp0:2 @ C81.39, H11.38

hydroxydammarenone-I[ DGR EKIIEE 7 r~ 2757 4~ (SiO:z; n-~Fvv FE#H = 5
A, 812, WEHRIKIZSEILT v F e -7 m e R LB OFE, B —HOHEEEL, n-~F
F S L D PRERC & > T, mp132~4°COMEEMREEN (200mg) %87, ZDEEHD IR A7 b
Ak G-sitosterol O FRT—HL, LI

Found : C83.81, H12.38

Calcd. for C: Hse0 : C83.99, HI12.15

fraction-29

WIRERER, 2~V BINER LT, 110mg ONEEEHRESS, m.p. 179~ 8°C; v ko 3540cm !
(-OH), 1705cm-!' CC=0) ##H7s 2 IR A=z bAit kapurone (ocotillone-1) dFhic—
L, feEshic,

Found : C78.36, H1l.15

Caled. for CsoHs00x: C78.55, H10.99

fraction-31~33

B REE, nm~F Y SHER LT, 110mg DREEEHREES, m.p. 160~2°C ; v mow 3500cm-!
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(-OH), 1695cm™'(CC=0Q) #{dfz, OO IR A7 | A% ocotillone-|[ DFhi—#&L, i
WEhis,

Found : C78.67, H11.30

Caled. for C3oHs:0: 1 C78.55, 1110.99

fraction-38~39

HWHER, n-~ty -7 e afL aBBAHITHMKL, S0mgOMasP R, m. p. 164 ~6°C ;
v KB 3300cm-! (-OH), 1700cm-! (CC=0), 1650cm-' (CC=C) #fHi, = ORI L ORI %
Bk, S TRV, IR A7 P ADIIKN G, BH#IBICL Y, 77— Mh BB S iR GiTH]
E NP HoF (BN

fraction-41~44

Vil B U CA Ul n-~F4 v -7 » mahob LD DR L, SHEPRESS 20mg 281,
m. p. 191~7°C; v XBr 1750cm- ! (lactone), 1700cm='(SC =0). D& IR 222 b+ A2 hydro-
xydammarenone-J[ # CrO.: Tt L T 65 trisnorketolactone-] DFpuz—F L, [ERXH
7,

Found : C78.11, H10.54

Calcd. for Co;H,:0:: C78.21, H10.21

ok, JORHMSSRHEL, IHI—MO MV FARVERL, JHEMMI R L 757 4 —0 R,
S ED D kapurol FHEE Xhfohd, e LTHBETX Aot n e,

fraction-48~49

N-~F v -g B B ABRES DI LT, MEESHRRES 10mg ##2, L pr 155~ 63°C 5 w0
3400cm-* (-OH), 169Ccm ' (CC=0), ZO#HLATLDABTH DD, [BHEHIZ LD o S~ bk
ShAHEHID AR P AZEIBIT S,

fraction-52~54

T —FA-7 8 rRl ARES IR LT, MEaIMRAE200meg a7, m. p. 76~9°C 5 » or 3380
cm-! (-OH), 1700cm-' CC=0), 163Ccm~' (CC=C)), ZD#»D IR A7 I aiL dryobalanone
DEZ—HL, HEIhL

Found : C75.21, HI11.18

Calcd. for C1,Hs500: - H2O: C75.58, H11.00

2) = — 7 AR

OB S ER Y VAL AN S A (5 X60em) WHHIL, n-~Fv v EilizFa (7 1 3) OB
THBEY B iR fo. COBERICLY =/ —AUHEIZERTED, M7~ 7757 54— (SiO.,
A=~ LR F AR (7 0 3) FRlbibAaF vy AF s A by (7 0 3))CHELEY N
~ife#ib, 4 fraction 24y L7c, fiv@hic fatty acid 1.3g#5, -2\C ferulate-1] 600mg, ferulate-
I 1.58, ferulate-1 300mg#sifil Thiz,

fatty acids

TS A B, n~ % VD BERESR L T, MEEERES 2872, m. Do 74~T79°C 5 » ey 1710, 935
cm-' (<COOIN), 730, 720cm-! (methylene), NN ST /2 2V TAFAAFALIL, B A

a5 74— (5% apiezone N. 250°C, 1m) TIHrL, IR < F L= A F L DEIFD reten-



— 74 — MG 4232 %

tion time & DB, DEF D fatty acids DEALMHE Lz, palmitic acid (1.0min), stearic
acid (2.0min), behenic acid (4.0min), arachidic acid (8.1min), lignoceric acid (16.4min),

cerotic acid (32.0min), L#dio T, IO fraction 7 HELEMEIZAOOBEOBREY T, D5
, cerotic acid & lignoceric acid 23087 % % LTV 72, ferulates iZ 2L TULEIZNXT,

C) =~ 7 Al DI

==~ FAAINELT 8 A BOK TN L, T EAY = - 7 MCEB L, =— 7 AR, WeRRE 4 g4
Bte, COMBERIHEAD7 = / —AEHADERENT, ——se< 757 41— @E=FL: AL
AT IF, 4 1 ORETHUHL fo— =% HH, 22UV AFAZFAF LY L RALLAT EF,100:
100: 4 DEBTRIL, SABTONNS L7 VR TR2E) THEL, 2¥07 -/ - 1EWEHD
{FfER R Lz, ferulic acid (Rf0.36), vanillic acid (Rf0.28), gallic acid (Rf0.10),

BRI TR -~ % v JlIY 0 = — 7 L nEREM: M & i ERIBE DI T, M/ m= /57 4~
OFR, MEL 3@ ferulates DEASRDH ORI,

D) # %/ =S DBER

S DA Z BRI 5 LATRAMWHE L, Shd e 8L T, WOROAG27E 287, s L OR R
{ BRI 15 -,

ellagic acid

HIFLE LD A €0 S v LHRER L T, Waofihi%2Gs, - Of% (m.p. >300°C) D IR »

~X 7 raik ellagic acid & Fhic—H| L, ME IR,

Found : C49.82, H3.01

Caled. for C; HeO4+2HO : C49.71, H2.98

terpin hydrate

HiFCA IO RIRIR I BL & 7 = =l & TEMEIRGEARI U, WL OIER B, ElER 2 4/ — -z~
7 ABRHD DG LTS8 DMEAFHREES m.p. 101~5°C {81z, ZDEMDIRA~Z kAL terpin
hydrate »rhiZ—F L, MEINL.

Found : C63.39, H11.17

Calcd. for Cy0H200.: « H.O: C63.12, HI11.65

tannin %

AIEE 7 7 = R A AR LR DRI (2708) T, ML =gk THEEYETH, Z028%, tro—
AEYEDH T A (3 %X5(cm) iTFHRE, G%E‘W “HREL T, L84 ¥h T3 gallic acid & ellagic
acid #BrE, chb& T EiL tannin HE AL, CHURBGHBIERYD T, <~2—sr<1 57
14— (6 B 20 RE 05K E T, tailing $HHFBLOAL » F&RLA, 2 BEBTHUK
FWT 5 2 HROREHEL L1, 7J<z’<éf'i&’:rl~%/wcﬂmﬂL i@~ gallic acid & vanillic
acid DM~ R~ v 757 4 —ClER I NI, B LR EEwE L, =~ 7 A CEMRE
L, =—FA%HTHED ellagic acid #18#

E) #okhhiti®

ZOHEMILBERN AT, = tm s e S5 7 4 O, DEORTE tannin L [AEHE O
EREs bR RE L - 2,

) ferulate-1

YEB) DIATHREL L ferulate-T (23512 Si0: HF AT, RvEY ! BE#=FA 1 KEAS (40 :



# 7 = AR ORI BRST  HEE & A R T (ARG LT BTN — 75 —

10: 1) DRBHEEA AGERE, SoOlbsaFsry i aF:azFayr by (70 3) DIEMRBG
SiO: # 7 A THM LI, BONEf % 2 8 B R A-n—~24 VR SR L, ferulate-1 DH
PIRREE 8. mup. T4~67C ;5 Amr ™™ 232, 292, 315ma ; v 5hi 3400cm-' (-OH), 1710cm-
(ester), 1630, 1600, 1510cm-! (phenyl), 740cm-! (methylene) : Found: C73.70, H10.84,
TEFT—1
C OFSN00mE R MOKEERE, €Y S VIRIKCT e F AL, BHRKIE 2 B ekl A~y VR
WH HEENTL, 7t7— F120mgkific. m.p. 75~80°C i v X8 1820cm-' (anhydride), 1760cm-!
(acetate), 1710cm-! (ester), .
AF AL
ferulate-1 100mg% 27 /' 4 2 v TAFA{LL, Bbhhic £ FA{P% SiO: » 7 4 (2.5X10cm) iZ
ML, n-~FHv i=—FA (21 1) ORBTHEN, HRL, -~y V-t 5 v RETHERR
LT, IEEEPRIREE R A A1, mup. 73~5°C § »her 1735, 1710cm-' (ester), 1630, 1600, 1515¢cm™!
(phenyl),
Tk Y
ferulate-T 500mgx 5 BKOH = 2 / — AP HERR L,  ABERIMBAIOKEE U ie 5, 5 %
H.SO, ©fIL, =%/ —A%f{RE, LB Er@li, rlllR—-12—278< 7571~ (§fic
DB X D) TEANZ, RE 0.36ICRAR T, Faosta L, ©7 VHETRGIIEBTI AR
v FREL R, i ferulic acid @ Rf i, #Ric—® L, WERX R,
hydroxy fatty acid
AE LA~ F v -2 v m R Al DEEFR LT, 300mg OIEGEHREER ¥ B/, m.p. 95
~7°C ;3 vXPr 3350, 1060cm-* (-OH), 1705cm-' (-COOH), 730, 720cm-' (methylene) : Found
1 C75.42, HI2.49,
hydroxy fatty acid D 2+ = A5
KT B L THc hydroxy fatty acid 100mgk o7 V' 2 2 v TArFA{LL, #-~FH+ Vi LEEGEHL
7, JESHRESRO0mE R 87z, mup. 82~4°C ; v 3350, 1065cm-! (-OH), 1735cm-! (ester),
730, 720cm-! (methylene) ; Found : C75.82, H12.86,
hydroxy fatty acid &7 ¥ —
hydroxy fatty acid 100mga #EAK:fs, €V 2 VIBKTT 2 FA{LL, ‘E LR En-~F4+ V2. 0H
5 L T110mgDIEESHRESR m.p. 76~9°C #1372, » o 1820cm™' (anhydride), 1735, 1370, 1245
cm-! (acetate), 730, 720cm-! (methylene) ; Found : C74.55, H11.34.
AFNTAFTNDT €T — b
AiE 4 74 = AT A 100mgh MOKAERE, €V P VIBRTT 7 A4ULL, L CIeiE@in-~%9 v B
LT, HEPRESI0OmgR B1-, mup. 66~7°C 5 v 5B 1735, 1380, 1250cm-! (acetate, methyl
ester), 740, 730cm-! (methylene) ; #AZwv—<t 235 74— (5% apiezone N, 270°C, 1m),
C2,-hydroxy fatty acid (19min), C.s-hydroxy fatty acid (35min), Cz, :Cas=1: 4 ; Found :
C74.13, H12.14,
hydroxy fatty acid @ CrOafg{t;
hydroxy fatty acid 30mg# &if§ 3 ceiciEME L, CrOs 30mg# Mz T, 100°CiZ 2 BRgy, i,
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W LcERAy v, WL, 7 VA&V TAFAL LT, AFAERLIY )V A AN T A (B~ Y
R = F v, 8 1 2) THIME, n-~FH v HADLEERLT, 20mgoMEasNRER S, mp. 65~
8°C i vXBr 1735cm-! (ester), 730, 720cm-' (methylene) ; Found: C73.38, H11.92,

hydroxy fatty acid ¢ hydrocarbon ~®ET

A F Az AT A20mgH 10cCDPK= ~ F AZHHRL, LiAIH, %z T 5 MHHIEGRE, | MBS
Lic, Bilg=FA %A THME, =— 74 EY 5% HeSO,, KT, =~ T ABRE, E6RE =~ ¥
40mg, RV ¥ 8mghk Mz, LRHMBA LI, Y=~ F Al L, LIAIH, TRE LT, »viRY
BI0mg#{8ic. ThE7AIFHF 8 (n-~FH V) THWML hydrocarbon ##8}, #As/r< 3
7 14— (5% apiezone N, 250°C, 1 m) THH L, D retention time & DA, hexacosane
(13.5min) }t tetracosane (6.8min) AR XN/, fols, TOHIIF4L 1 1 THo 72

hydroxy fatty acid@fatty acid ~OEIG

hydroxy fatty acid 50mgk 74 ax—AZgbnT a2 &/, <O RIZRABETHEIGLT, fatty
acid 20mg#ki§rc, A FAALH, A7 e~ 7574~ (5% apiezone N, 270°C, 1m) THAHL
cerotic acid (31.5min), lignoceric acid (16.0min) #*fiEi8 L7z, XD 4 : 1 TH-7:,

G) ferulate-T[ # X NI

ERBOETHMEL 7 ferulate-1[ LML ferulate-1 LRIEFNFR, v VA H¥AH 5 A TH
BL, 7 7 ek an-~FdVRBD BEHR LT, TR LEEEAROMR L L TRz Zhbino

Table 2. Ferulates © Rf {ii
Rf values of ferulates on the silica gel TLC plate

T o AFAZFNE P/ L AF LY IRTAF
T B 7L Methy ethyl . Methylene
mL.p. Ether:Ethyl acetate ketone " chloride
®:2) (:7)
Ferulate-] | 74~ 6°C 0.05 0.60
Ferulate-1[ | 82~ 5°C 0.46 0.40
Ferulate-]I[ | 79~83°C 0.90 0.90

Fid, T.L.C. @ Rf ffi% Table 2ixHiFic. WHED IR A7 kit ferulate-T CHEILTED
TSRS S E, Wi#Eh:B ferulic acid X w-hydroxycerotic acid, w-hydroxylignoceric acid
DHFEMN, ——2ax}t, HFARAZae= ks THDLR,
1. B E

AFHZ IS A ST B A 7~ (Dryobalanops spp.) DL, 7 = 7 —ARlIRC X 5 5%
WO, LWELWEEERRY B I L, $AHHETRMAR Y = A7 AR TR 5 & #RoB{ 5
FHEITIENMOR TS, ChHOBE LD 77— A& T 2B & OB FL 8 5 57
B, YV, =T, A2 =N, BORTEIENE U, £AiHZOEmRRS L FEMCHRIEL, Table
1 DFERE 2725

ZHOERMEY i bOTHWART &, B L ORI L OB, W, BHR, B X b e
&h, Rdigp. 77T UTCRBRI TS,

X ik

1) Bvurcuriewp, H. P. and E. E. Storrs : ““Biochemical Applications of Gas Chromatogra-
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I HT—NAHOHERSIDKBET =/ — LB EEER
OEBHCEKIZTEE

¥ A M =

H 7 —nkt (Dryobalanops sp.) 3FE & LTHBAM L LTRES BAIATU3S, JHEaHO
B LTS TO 2D Cikfe, SHHEMCHD 7 v v BIOEIRDEAEWLD LTV HRESG D
T, 4 F v FECOSWTEN, MHEMCBeRle b CEMO 1BIfitha A5, LT, #
T—AMAERICER S HEE, BHROASRUATEE OO ELRBCAVOR TV S, Zhils
T A BROSBCHEEN R L LTE, DI5BCEEZSBATH B EEILILR, OB E
UEHRZHEH LT e sMBEE Shb D 1 DT8GR H 5.

B 7 - ABIHOEEEZOWT, HRETVALAOPED DD ITHELTVBM, ks LTESEOR
P S T A&, NP ) AEBRECMEYE T Z LERIh T3, AL LTE
BT AR, MeHhBEERRIE= ) 78, £ 35 1v « =) 7 LRl LUK 7 = 7 — A Bl
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APy EBELLDTH L, 7 3/ NEIEEESRAITL, BERLERABEL 1A, EMAIOMIN, %
{F i DRI D F Bk AV b LGN B e BER M Hh 2 01 U, lis DKt 7 = 2 — Wik 7l
T REFHEERBY 5 20, 7 denBETHD Ly Lk LiddERIh T 5,

ZOLS, AT -AMEEEECE A E T AMETH 5, - OB T B N T R
LIl i 2B L Tuvinss X o T, EESIIET ) 7 — A MORERMY B e CERFRTH
DDBALVD LI ACENERL, TORFERA & HEE, MR ERRENEN IV Sh T
%, KIHE7 = 7 — A BABREERAIE OPSFRAIETR T 5 HIN TARRB AT L2,

EROFHELLT, 77— AMEBEORATHEL, @ohicthThoilite 7 - / — L 8isEE
FlE O BT 2 A RN 35 & & b, BT EIRDEBA DL T, LOMEDRAL
EHECBL SR TR L,

i, ZOMOEEMEOILIERIZ SV TIX, BEMAKOHE, BRP L VEEL TS Z LW E
FHETHDo 2O — 2 Y~ v PEBITREE AN NETH Y, X THHNPREL S ORE, HE
RECAT 5B, MEMEE LTS LRG0, Lo TAER T, FXAKRRY DO 2Ry
AW, B 2cm, £X5~8cm, HEX3mmdO—a% 2KES LS ORSERITE L,

ALBIOE D L 5 3 AT THEB A T - 7,

1. fiBRE I hich 7 — Ao o THEE MO st
2. HEOSMI R b DE TN
3. Ferulic acid ethyl ester A &4 LT
ik, AHERT BT MRS L ORI OFRELE, T TR A R A DR T e bt

® B

1. mEREBEEhieh 7 —ABCOOTEEEOLE

REBZH T = A DO E i~ DIFIECREBAIE Y Ty, UBBEDKRI - 10O X0 bRBA %
YED, BEE BB L TS 2L i), HuBEROMBA IO TS i3 L, RBTRE S
DB A BT 5 A TITs - o,

1.1 HBAEROIB ORI

HEHEARD H 7~ A OAIFI0 ~ 20cmD I B, WRHEED DD F S AR DO XF— ~
A—HFRLE, RBHOTHRIEX6mm (3mmE e — A 28845, HX50mm, H0mmThH5

Table 3. # 8 A o A B F &

Treatment of the test specimen
72 5 n 2 Vi) Mz
Mark Treatment
B SR AL
. Extraction with #-hexane

E HifiH 0B X 5T = — 7 U filiH LB

Extraction with n-hexane and then with ether
M H e+ EfiBAE#H X 5z 2 2 7 — Ao
B Extraction with n-hexane, ether and then with methanol
W H+« E « Ml A HE X 512 sk

Extraction with n-hexane, ether, methanol and then with hot-water

Bkl B D 2,

{ Extraction with hot-water

& n B

} Non—extraction

B
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(Fig. 3BM). Lo TIDFEITLIBOEND L 3CRBAY > HRTIRM Uiz, ©— AR B IHEE
HHmTH D,
1.2 fhibsasl

Miide — 2% Table 3i2R¥ X 5 B EOMMAA LT - 70 Tiebb, n-~Fv v THHAEY L
€ —ACHDRE 2t Lic, 2¥Zn-—~Fv VIBUEB LK, 2oz —F AR LAY - ATE
DRELL, DL L TMBLUOWDOREDE —ARIEo T2, BORH DL Ok Mkl 8o 45T
TofcbDTHD, HEBOIDIZRCIEAEO C —~ATNDOESH L,

FRH AT IR L - T, WRICORADOEND T LA EBD ORI 7D EFTYIBRLTTR .
Lo L, —EBEHLCHBEAY - AOREHEL WD I LbELDbA DI (HEEIE - ADEKR
KHRBROAT A VDWW TW D), — AT, BRLED T $THEEL, Y OYBUIHE 240 v
FR——TCEC—ADKEXHSHIEL T, AFAVEEL T OEETILICI B LI, €—21%
B RWL, SKE8~10%E L, BEUTEELELSIZOVTIOME Lic,

1.3 HERF DIERR

[—ABA o — R 2 7 = / —ARIREERIT, &y b7 VRIS D IBMER L CHEE L,

HEEAOK % Table 412, MBELEORNA Table 5 RT, BEAIORM LIS /(30cm)2TH

Table 4. # % # o #i &
Mixing ratio of glues

B A Al - WA WA G
Formuration of mixed glue 7 Mixing ratio (part)
7 = 7 — ATRIREEEA P 100
Phenolic resin -
¥ v w B 2 10
Coconut shell flour
7K \ 5
Water
BREAWOPH v | 1.2
pH of mixed glue at 20°C _ .
EEAEORE (cp) ® 725
Viscosity of mixed glue at 20°C )
1) BHAZA eh—n FEETHEK. K. TD—683HV

Japan Reichhold Chemicals, Inc. TD—g83HV
2) 2002 v =%K
Powder of 200 mesh

3) ¥7 AREpHE
Glass electrode pH meter _L Ly |
4) BRENEREH 10 50
B type viscometer :::::::::1 =

Table 5. FE # % —
Condition of pressing }‘_20_" ok
E J3 Pressure (kg/cm?) 10 Units;mm
&l B¢ Temperature (°C) 140 Fig. 3 BIRBIERRA
The test specimen of bond shear

Ti i
B fH ime (min) 8 strength test.
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Table 6. Bl E A WX T HEBRE R
Results of bond shear strength test
ALY + v F 4 v ST “+ v F 4 v ST h
Mark of Non-sanding Sanding
test Be#/) (kg/em?) | K @ E (%) | 857 (kg/cm?) | R B K (B)
specimen Bond strength Wood failure Bond strength Wood failure
H 41.0 8 71.9 76
32.5~48.5 0~ 40 67.0~77.0 20~100
E 55.6 12 68.3 76
45.5~65.5 0~ €0 58.5~83.0 40~100
M 65.1 10 62.9 76
55.5~72.5 20~100 58.0~66.5 ‘ 40~100
64.1 68 67.0 92
58.5~69.0 20~100 63.0~70.5 60~100
B 59.4 €0 66.2 76
56.5~63.5 40~100 64.5~68.0 60~100
N 62.1 20 66.2 48
B 55.0~65.5 20~ 20 63.0~70.5 20~ 80
100- o Iods, EXHCBEL CIEBRFOETRZ v ¥ a v
5 o 1T OBAL, SMCHFIENL 2B LD
80| ! WCEB L, EEETHR, Fig. 3CRT LTk
~ i )
E r % bl s . b OWEWIRAMRSCERGTITU, BHRCANERYN
o I : L4 & [ B [ ‘ ? )
ST Lid boe TIRER R AER L
Re t
2l | 1.4 BENRGHE
w® || Db A BT BRI R AT [ AR SLAS
20k (JAS) #si L Ty, EHIER 1 ERE
o LTHET»BHRELEAR (B xihs 5 ki
— T T T AW LTcig, 60+ 3°C DRET20hr MR,
H g EE ™ %1 w¥ BE NP
I i i TPl dkdic 4hr BHL, ChyERoOKE
% X B ETRAL, hiE X ORECREY T
3 aof
:géo 5 BARRILic, HER MR A SIS IR
*; a0k B,
100 1.5 ZREHER
S:4vF 4 v 7 Lidbo Sanding treatment R NESHRY Table 6 5 XU Fig. 412/ 7,
Fig. 4 3IRCAMBEBRNEREER 1.6 # %

Results of bond shear strength test.

AR CIHIMAE Y 75 2 72 € — ACDNT, ¥

Kz t0 ¥ ORBCEELTG, B OEFIIC—ADEREY YV F1 v ZLTEEL, BBE*F
WL, BENERETE-7cDT, ¥, ThPhovTERTS,
(a) #vFrvreLicWBe

Fig. 4 THLA L5, HBIUERESY Uiz — AL X 5 HBA OEF T,

avbr—=nAEXN

ZOMDIHB NI L fT78 » f2 € — AT L 2 BB OEENIICHE LT, BT L 2HEHm»R— bhic,
FHRAPEEREL T 2 ERTH 5 LT, BEMBABRLT - 28— AL 50T, MlasEs

frichic, Tichb, EEEYHBETARALSAT 52V b e~ A ORBFOHF L0, EEIEA

EFTRETHBEEZORD, LB, AEROFERTE, Mz v e —AOHBN L Y ESHEIE
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CHFEXNILOT, HEXIUCEMOHEBK A HEZL L0, DFOHENHENIND, =¥ tr—1D
BHHOEENNEE L 2IR UBEOREZTTLOC, M, WEIUBARCILAEER$H5H. il
IO DNEHES L OB L o TlE S Wi s i@ a B ek E 2 bhB, Th
THLT, HELICUELBIHEESDHNET LA 2L L), SR8y ETHTHA SHTFH
FHLTWBIEpEXbNRD, UL, EEECHBTsRTSacishicib, av ke —2A0D
B X 0 EENEIE BRI ZRETH DO, MG MR IRRLE LT, —EEAECib
TNFBAVERE &b — AL DV ERCHARES WY, TOKMHE, BEL, BRLL LSS
FEETCRCTRBEL 20, BRI L b DL B . 20 L AR Brabic, MHAEL
FE—RDOREOY VT 4 v FUBOERENH B,

(b)Y #vF1vrsLiBE

BUEH GBS, FIHRAPEREE AR LTV BT, EBELEYT A0 TR A &V 5 R
o t2DT, MHARED C—ADKREY Y F 1V /LT, RESTETHHELIY BT LS
LB OFBSSY Fig. 4CRT L R0 THS.

HvF 4 v FLIWBA T L T LWEGE, HE L CEABORR OB HEN O ABREH +
X2y b e - AORBH DEHRDINNL JERFRES S VIXCPALELTWAI L THDL, Zhidy VT
4 v /TR L, EEEYHEETAMENIEL V- ADKE LY, ThbEBELHERT
BHEYEIND, SOV T 4 v S X HEENMEDN EOEMIW, BAFEK LY b r— L ORE
Kb RohsM, HEICERBOMRBM IZHEWTELVCZ &L, ZOMIC X b ESES3 L EYT
AYELAMH R R Z EERTIDTHS S,

Z I TCHMEC oo EiX, A T —AMOMBIRAR, FELTa-~F ¥ vk L= — 7 AfiHO
o, KBHT = 2 A BIEEENOEEEYEETIRANRER TV B EV5 2 ETHB,

2. BEOMEODBERRCEKEBITVE

AR TN 7 — AR L 0 HIHAE LU TE SR OWT, BTSN ORIHYIO Shat B A
EF LR EBURED TH D%, MEORBCI &> SET - 1o, FRITHEEMEG % g R
BEaTAEL, BERBN ORETHMIBSE F L TERTHHRE TRR LIS

2.1 »7-rHiHY

WRFEARD 7 7 —AH OO EMI L, Table 7 CRT L 5 eBHiomb s G, Tiobbr-~%y
veitHAE L, BRI D BRI~ BRI E, BREE L TECHEBYCHORES R f L, 2
Fion-~FHVAELICHE, I6IC-— 7 CHRBAERL, KX b =—F L2 HEINH, BELL
THBICHHEAMCEDRRS T Lic, TOX5ICLT, MBLOWORE XA Lifiiss 2 i,

2.2 REBHOER

RPFr0FEH & LTORMICE, R ABERORBDOBCEEEHEL LUERASRTW a1 v 34D
D EF—CC—A—FFAL, BRAOJHEIEE 6mm (3mmE e — 2 2 #&#HEE), £X80mm,
fE20mmTH5 (Fig. 5B5K), LoT, JOBRIENBLND L HCR\EEY OIECEIFARRY C
LI, ‘

HEFroORRE, FEMEYES IO a v P e —ADThERDO A~ FTDOWT 8l (E~2i2 L T16
A) &L, E—-ADEEEB LTI/ — THFUMERICT R o T B E— AR LURBRAL, 5600
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Table 7. BFAB X 2P0 fFE

Amount of extract solid adhered to test pieces

i ' e B S Bt & HRHEZ(mHY [ (FEH R (mg) 2
s Consumed volume Amount of solid
Extract Solvent Solubility of solution adhered to
- !
H A 1 L v %!&ESOmlcaﬁ LTS8 5 30
e ATETTRE i s (50~
E MEK | $?°C)Lfg7)>6f’§§¥L 6 37
M Y Hethanal | 52 extracts are 7 44
X soluble in 50m/
W | Water solvent at 50~60°C, _ 6 a7

1) v—x16K&1-h For 16 test pieces.
2) ¥—R1KkHich For a test piece.

»iERIEEE (20°C, R.H. 45%) CTHEL, ENoaspeiiiic,

BT 2 EROFRCIER Lic, Ticbb, MU HEAcRaT 55, MBDLEERRS D
FECHEI DL D2 BOHETRB LR LA,

(a) HLPEEBRATREE T 5k

KRBT = /7 —ARSIBHEE AN X 2 HERAIKOBIAIR Table 4 (Fo72L, AREBTIREL 150cp (20°
C), PH10.920°CHITRINT D7, Z DEFAMRA0L L, M2 s RAL, AHFTHROR
LRhic{ KB ETREBILI, Lo T, MhYniEEEARIC L, SHBEA LI &), Mo MEC
X DEBH, E, Mis XOWORRAR &, Floay e~ LTHMGE I AV EERIKRGEEN),
Fisd>h Table 4 WRANDEEAKLTOE  TORBT LIERLIc. v a0 EREEASH & L, il
IR RE U BEE R OB L HLZFEL08 / (30em)?TH D, & » b 7L AT X B INBERIRLFE Table
SIRTERYITHY, BEHOLETRZ v a vEEk 28OV,

R ORRGE Fig. 5T E O L G) D ARk % B

m T CINTL, 3R A DR R ER LT,

(b) % ERRF OEREIH I 5%k

#AE (20°C, R.H. 46%) Ihic~A v D ERDE~ A% L
REROMUBOERPCEEL, TOHERL, ity v —

-% M w0 AOFMHF S 7, FHHBOBLE, BRERLIUE—- 21
|
ot T - AHlch oftgtitd Table 7:12R3,

LA b gBic & b ISR RE H L €~ AL S 1 e U
BL, WEEF—DFMHE, Tid>b Table 4 R RTKEET -
/ — A EIEEER IR T, B RURF108 /(30cm)?, Table 5iZ

s TR TINBEER L, HE L. TRBROERYL Fig. 5
k=20 —f -6l CRT 6D EFA—ThH%b,
2.3 BERNEBHIE
) Unit ; mm B8R AT BRI ERBRE X A B [ A (JAS)
Fig. 5 BIEREAMRBS
The test specimen of bond shear DRMES LURIEE LA R LA (1.4 Bl IR
strength test. &)
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2.4 HEESH

HBFH IS, Table 8, 9Bk Fig. 6, 72FRT»

2.5 # %

(a) PEP4EEAMCES LIoBE

Fig. 6 WiREND L9123 v b e — A HE LTl 88 ec iR & Lo &, S IS aT
CLRETTHHEEA» RO D0, TOEIMD THY, EELEEEEEERDIT L, KREFHMELTEHL
T20~60%%RL TR D, HEAR CLH B L OE 2 20%F1 8 CIEVGCREETH 50, R LRB TR
WZay b e —AANT R 5 T B. SO L5 SR ERSAD Shich: 5 0k, HEMSEEROK
(ARG ON) RS L di:th v, ek X v e thib Lics’, sclgisi s
SRS RT, LU e, 3 b e A LRI L TERNEDIC RIBC 5 e b O LIS h
Do

(b) HibHZBBH OEM 3 Lics

ZOHE L Fig. 7WWRERD X5, SMHIIE L2y b r— Al L THBCEE DET
DB, WERBTIE, MR LB THHARLECEYRLTV S, ABRZRVTL, 2v
b B~ L OB ETETDORTEE S ED bhich, TOMDBEIRMPNTIE Clehote, ZhHOFFR
Db, MHHOFEELHE T HEEMEC B H L DL E L b b, T, FE IR BT CRE

Table 8. BliEtA MR DHBRR GEERICMBEALLRBA LLEE)

Results of bond shear strength test (The extracts are mixed in the adhesive)

; = & E=d Ex 'O # B L #H B
fil % Iy ’ Dry bonding test Cyclic-boil test
Extrac: | BB 7 (cgfom® | A B F (B B T (glom®) | & B (D)
Bond strength Wood failure | Bond strength Wood failure
82.1 ‘ 66.6
H 50.5-~ 96.5 20 51.0~77.0 32
76.4 68.6
E 56.0~ 90.0 16 56.0~77.0 32
1.5 70.2
M 75.0~ 97.0 6 50.0~94.5 %
84.4 79.5
w 65.0~108.0 40 72.0~89.0 20
89.6 74.8
N 74.0~108.5 56 68.0~88.0 ¢

Table 9. Bl AMEE DHHHEE GRBRA L REHICRE « SR LIBE)

Results of bond shear strength test (The test pieces are dipped into the extract

solution)
) ' W & S B oo o E L A OB
i i 0 g ____  Dry bonding test Cyclic-boil test -
Extract # & N (kg/em®) | K # £ (%) | # & H (kg/om?) | KW E (%)
‘ Bond strength Wood failure Bond strength Wood failure
- [ 59.5 0 59.7 0
54,0~69.0 51.5~ 66.0
43.2 70.0
B  35~s40 0 | 64.5~ 79.5 °
54.7 68.5
M C 49.0~459.0 , ° 61.5~ 82,0 0
57.2 82.1
w . w.0~ess5 | % | 765~ 92.0 0
; 78.8 99.0 -
N | 62.5~92.5 4 92.0~109.5 2
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BERE FimAE L 5% * BRI FIRARIE L 588
Dry bonding test Cyclic- boil test Dry bonding test Cyclie=boll test
10 ] } 100 %
- ol NRRE; - !
o J . o T e
3 S
<3 ge | T i I
T 150 850 —+ 100
Ry < R4 <I; S
S To
3 s "2 I 2
W»m _wg?;j “'"-“m -50§:§
| | *;c: ¥=
H MWN hEMWN Lt oawr RERwA
WM oWm oo @AW B B om oo 1M
The kiud of extracts The kiud of exiracts
Fig. 6 GSIEERAMNESE AR BRI Fig. 7 BEERANESENEGFHE @8 %
IERA X BALIEE) R BB « R LB E)
Results of bond shear strength test (The Results of bond shear strength test (The
extracts are mixed in the adhesive). test pieces are dipped into extract solu-
tion).

THEHEHLLT, R ORMME S 28802, MW EERITHER Lo & &P E s

CRET S0, BB LETEAYUINCHH LI 5L DLEILND,

U EDERAYBE LT, 77— b0, n-—~FH v X0 —FAfEHDO N, 72/ -1
BB OEEM A HET IMANE TR T 5 L5 1K I 5,

T HRBHER & MIMEE LRROKEL B 5 &, Il oEERBAOHE L RHNKO B & £ T
&, HASERL TV 2 8238 bh D, MEASRE LRI EERCR A NE 5L 5 LB Te)
fedis, HEMARMEL D EENNLUETLTRESAB Z L EL RS, KEMHFOHBEF L, &
ISR LEBRDHEES I L LTV 3, SOZEiR7 « /7 —ABIEESIC LELERSA SRR T
b, ERIENONMTERT KT, BEDH D VIIRMIEIEOFEEILI AT THEHE, EENL
BirhOBLEIZ X b EIROBLAMBE L, HERNBRALE LD TH D, L» T, RREMNHIHELLH,
DR & D #IgH SR L TH » 72 e—¢tE i bh
Do 2V bR =R T L RBEBEINTH B fﬁa.ﬂfmfbé‘cﬁ I D ERIEOELAIENBEL 12 & 35
DILRHTH D2, ThODOMECOWTHFARESBBLE L BN S,

3. Ferulic acid ethyl ester HSEBFEICH LTI HE

BUGED 2 HRADHIRA S, & b Tn—~FH vk L= — F ARSI KEEY: 7 = / — A ISR OB
FHEYEETIRANE TR T S & 5 CHE I h AR E S,

“h T AROMBRSA" OHERD Table 1 (P. 68) XhiE, n-~F 4V MHIILE/ BIUT
YVFARVEERE L, FBET e 2 -, BB, AT r—A, 7 ./ —AHIEHELESEDOR, o
ABRVTRLBKEOMETHD, anrbb{Tr8HANrH 5. Elo=—F MBI, IRH5ER, 7
=/ —NVEREN LERERS SR, - Didhal ferulic, vanillic, gallic acids D7 = / — A BB
EXBDLNRTV B, ZD7 =/ — A EREE L LSO LRS- PEOH 2 WHE L LTHEHBIAT
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Wi,

2HEROFRLY , n-~F v R L0 = — F ARG EREE YT 2 HAORA RSy, 7o~
ANIATRRTZ HEO T L K FE LW R L2 BN L, = — 7 il ¥ B 2 T 5 B s %
HFETDLOLREL, BffiE%ho ferulate FicggH Lz,

H 7=t X h ferulate AT ZHRTIL, FBCPELTHHD ferulate %5 %5 = Lz
THDHIH, THCHEEIL-BE ferulic acid ethyl ester # &KL, c DWE CHEBTAZ Lizk b,
ferulate FOFEEI HEECHET o BELFHET 5 HBE VI,

3.1 BB OfESY

AEBCMA L ferulic acid ethyl ester (% Fig. 8ITRTHIMOLDTH H, HE(LF Mg
NHRBCTERINLLDOTH S,

HMEBRFr O & UTORBNL, HISESR (2.2 REH OfER) LR~ C00GC2Hs
Y SHDOEREHERL, THELA—THB. < H v S HOOEHE— |
e A— I (20°C, R.H. 45%) L, ferulic acid ethyl ester CH
2.78%3M/D A FA=F Ay bY (MEK) CHBRLIZERIC2~3F lc,!H
gz, WL, S URAB IR, 7 - VSO ERC X 5580
EA LR A omic, BEMELEE 3EABRELTTi- 72500
2By H %5, 1 ADORMAEIZL DM LIOBRRLE— R 1 &diy
#90.38ms, [T LTHB4mE TH - fcd’, 3[ofHk hE L BRinE T
VI LTOEREIE C — A 1 B b #90.93m/, [ L TH84me T
P Fig. 8 715851 =

AT OREESR,

SERFCIL, B AREBAFELb0, 3MERDELURELE L The constitutional for-
LDBIDav b e—ADIFA—T0HD, FRERIOEORESN (¢ mula of ferulic acid ethyl
~ R UT20H) R LI, ester.

B ORI LRTHER (2.2 W OERNBR) Lii—THh 0, Table 4RTEEWEOBEHA
B (o7 LAER T, BhEE1.250cp (20°C), pHI1.2 (20°C)I% #(T1it#y108 /(30cm)? =T, Table 5
WRTEREETHy P T U ARBOMBEREL, B Tich Lotz REFNOBRL Fig. 5ICRTLkh
TH%.

3.2 XN
7 R AW RS IR B I A D B AR (T AS) ORUPHRGE LEMRCHER L TiT » 7o,
Tichb, AE% 2.3 BEHENEPHK) LFH—-TH5.
3.3 HENR
HEENEBER Y Table 10, 11X XV Fig. 9, 10i2R3,
3.4 % %

HPREHOBECML 0, FFEREVVE L HOWELRIT 5, Table 10 LU Fig. iR T & &
D, BHEMBAL =Y b e — VOB L T, BB I URBEE LR E LITHE I gl
NOEHFLLLRET LT BEMLH 5%, BEHERIBDLRES -2 L L, AEMOTHHHE
NOBARMAE S, 50, KEEENE S, KB Clad o BBR SR LW e b, BT L5

OCH3
OH
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BEEMAOEEIRD LR AEETH 5.
DEC, EEOEY 3 AR LAk, Table 11 s LO¥ Fig. 10 (ZR$ &0, W OBESED
iz = b e — A JOMARS G LT, FHL LT LT D, SIERER Tl B OB il L e g

MO12H0TThY, RiELESH T, 1 HORB—R ST XCTORRN AL, X5T, 7

=V SBROEIEL, KEH7 7 — SR RIOEELZHE TS 2 EAHLACRH bR, JORE,
7 2V TERTEEREEC ST AUE TH BN, ThAEETIRICL - THETEE Y Ritd o &

Table 10. Bl ARES HESHR (BitAE 1 HoBE)
Results of bond shear strength test (Dipping treatment : once)

R B n i E2 M o B 7
l(’lIetho d of the Treatment Non-treatment
tost Z & 5 (kg/om®) A W R (%) | BB J (kg/em®) | K W E (B)
Bond strength Wood failure Bond strength Wood failure
OB B OB 125.5 45 ’ 131.8 60
Dry bonding test 92~142 0~80 110~152 40~100
EHBEBELHAR 91.5 30 99.8 70
Cyclic-boil test 57~110 0~-80 ‘ 85~110 20~100
Table 11. BERRAREE HEHHEE (RELE I RIOHE)
Results of bond shear strength test (Dipping treatment : three times)
: i [ 1 2] mw WM
lg\:;cethoflﬁof t}ii Treatment Non-treatment
ook % 77 (ke/om®) | ok B % (%) | B & ) (kg/em®) | K W E (%)
Bond strength Wood failure Bond strength Wood failure
H OB A W 36.6 B 88.6 0
Dry bonding test 23~50 83~ 96
B35 12 FILE AT T O ST HURE
%y%%—%oitf ﬁ’?; All test specimen are delaminated 6 482_;1508 0
| in boiling
150} | lsoL
o | , -
§ E
R e K]
Fio0- ]. ! ool , |
R ’ IS % ! s
w2 w2
o3 ) £
gzm S50 uufg 50k l iljé
* g
| %3
1 l..é S 1 I . 1 1
2 & £ oms = B = ®E
BE 0% BE mg “% mi L% af
wE Be 43 B nE BL 35 RE
= oHs M a3l E s E p3
R HER BIBRIR Laigg FEHR E T SR
Dry bondmg test  Cyelic-boil test Dry honding test Cyclic-boil test
Fig. 9 Bligw AW HalRess Fig. 10 BB AMESE IERGE
(BEQAHE 1) (Rt 3@

Results of bond shear strength test

Results of bond shear strength test
(Dipping treatment : three times).

(Dipping treatment : once),



H 7 = SO B A & A N T T (ST EIE YA TR SERIN)  — 87 —

3%, BEEEC L ARBROEE L Y BB D, LT, EEECEETIRMCOVTUL, TOHHD
iR GHEOM AL ORI XELE LD

. 3 U

BT — BRI 7 = 2 — ARIEEEE AR TREE T BB, RUFR R IRIBA B2 o WERO 1212, 2

T A OEBERMC I HEEN DD, BHCn-~F 4V I L Fx — 7P i it 2 Bk 5 BE s
P 5 Z EMER IR, b, =— FAAIABEI SO AR T, WESicBE NIEOEZEN D
NI Ed D, =—F ARSI EEE AT A MESA IR TV D L ICHEE X hi,

=~ FORPNCE, IBIEEE, 7 =/ — AR s S OME L BOKTTIED 7 = /4 — AN OTEESHEE X
hTU5, BIEIBKEDHE TH ), dhibs T2HENH B, BEIBIE O HE{EEIET
PEELTEBERTWS, L2L, 20LTha7 o/ — ABIEOEHFE AT 4%, AEBRT I
WA TEIeh o fehd, = — F AJIREE T B e T 535 5 2 L2 K58 E XL b h
%o

DEIL, =—FAMEERO T . ) —AMBO—HTHD 7 - A FTERIND LT, ZofDzFrzAT
ARATERL, AR BE Lok, Momcdsitt v T o METH - 1.

ANEBROBEL S, 77— M EEORMIIHOMMTH S - L1, OBV BE LT,

= 7 AHHEC R IR IRA TH S X 5B b, Mtk oW 2 M il 5 - Lia Tk
el o todt, BAYEOEEE L L, TOREELS D T—AMOERIEHT L LI TELLRI,

X ik

1) A F A B B R 2 - Ao —HEEROMR e Bt —, KM I, 23,
8, (1968)

2) Reports on Overseas Timbers, No. 4, Report on a Consignment of KAPUR MERAH
from Sabah. F.P.R.L. Consignment No. 1290 (Princes Risborough) Sep. 1966.

3) HIT IE« BiRRA - M oOME 4, AR AEL 77— VB OREEEE, #aC iF &, 197,
(1967)

I A7—iLtOHmERSHTREFRY TR 57 ILEIEER
DELICEKETRE

¥ AN Z

FEREEENRE, BT A 2 AL AHESBTHORALITEHIAY = AT ADTUHEY v —if, A
FLYRREDE= A/ <—LHEAILH LD, HBIEEY L ORERRORERA ¥ = 2 5 LK
M2t 3.

COHlE Rk & UCHER U, SRR AaOirBifie o9, AL o RbhZEA%Z&A T
&vwLtﬁof,MOﬁﬁK&&Tﬁﬁvﬁf§éﬁfﬂﬁﬁz%oLbém =7, KRHEERWT
tx, 5 EDMPERT S REFA Y = A5 LG OE A IRA E 23R S LTB E, BbREE S 2

(:’i\q\fli) ')—CL‘ZJD
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Xxi, B FAEEN T — 1 (Dryobalanops lanceolata) iZ = DWREIARIE Lo X\, ELEERS L
v ¥ 39 v (Shorea negrosensis) '“His U T8N D C ENEDBNIY .

RIS TOL C DI D BN D Foxy, 5 7 — AR OIS & REFIA Y = 2 7 A IR OBR A i
{bEflEs X OHE{LEIR D =, =M EsBRER LY,

TEAfIA Y = 27 AR LH Y s 2T ARM O/ E LTk, Iroko (Chlorophora excelsa) X
b filitt & hoic ortho-para-fir§:= O H#k# 4, -2 stilbene, Cocobolo wood (Dalbergia retusa) L b Ripgg
Ehicx 7 v CisHaOs 5% Sanvermar BICL DEES © ThTED, WFhb 72 H A EEOMEA
ELTEALTW 3,

AEROETZHID . AROBILL LIRS E Bb - L MBHELFRRILRRE R A L %
¥

2 B A E

1. BEAH
ARk AEH T~ (Dryobalancps sp.) HHBEMISNLIT L H fiBHBI L 0¥ ERL, %
DB E FRCART (s Table 1 2B IhV).
~%4 v HIRY n-Hexane extract (0.35%)
monoterpenes, fatty alcohols., sterols, triterpenes, fatty acids, phenolic lipids (ferulate
-1, I and 1D
= — 7 A8 Ether extract (0.26%)
aromatic carboxylic acids (ferulic, vaniilic, and gallic acids), fatty acids, phenolic
lipids
£ 2 7 —nhiE¥ Methanol extract (4.64%)
ellagic acid, terpin hydrate, tannin and lignin-like substance
sokfiiti®s Water extract (4.44%)
tannin and lignin-like substance
2. REMAYTZAFILEEER
BRI Fervysya—-A 0.9

47 FTa)—n 0.1 ~»
Mezk 7 2 LT 0.4 7
MK~ VA VB 0.6

FEROBE RS BB BRI ISR (Bi20~30) 65/iciv L, AF L v ® /< — 358 L ikl Ik
& Uio, IRABBACIIAFLr=F Ay b v =FF4 14 F (MEKPO) D60%2 »#F17 2 v— ¥,
[BEARL S 77 v 2 S b ABAF LV HRECo6 BRH) HHALI,

3. ERHE{LEER

AREAE Y = AF AR oG U, bR I8z, AHBTTIOSLArbRS®BA L,
MEKPO # ¥ IML, 735 AR GS7 4 A A7 70 & — 5 —# B THIRE250 276 Lic, BRI Fic i
DR, LD LilEb Y (2248 /cm?) B THO DM o ol idi{b s L, MEKPO &hin5H%o



H 7 = A O MR T AR & BV MU ETIEEE (R B R L IR RN — 89 —

FFE TRIE{ERERIE Lic, o, BMENARAZRINLHEO R, IR IBHEET o~ 7 —h Tk
Wy, AT AR f TR IR IRE L s
4. HE{LZEOHE
4.1 EhAIREEE O IE
THREABN AL NIESS VIBRON DDV- | 8 (infllsstd) & BV IE 110 cycle/sec, fFiiididg
2°C/minTHIEL, EHIHERD - s BIE LY 7 F7 AERT (Te) L2 LI, BAOKE SR X25-
#§2.5 « [EX0.15 (mm) TTg+30°CC 3 Mehinsikinm LINTLE D& RE: LIS @R L2,
4.2 7 IESE LOREMEDONE
W (EX0.2mm) ®HZL, Vv 2 Av—T7 -t b vl A 350 T/ RS & B3 L
fo. ZOEFE2°COT & b pTREIZET S E CEM Y, AREME (Q) »®RKIVAHLA,

vz Wa T
Q=1+ 71 - IVh - I

7o =Ko E

r2 =BT AESTFORE
W =HRIB S5 BB TOER
W= Wil 3513 B IBBAMIOE R

BREIUVEER

1. B{bksh
1.1 BRB{GcS 2 2 KO
h T —AHOAY (40~604 v & ) HAFECEKMI A Ty, EORSHIE O & i SBD— ko i
DLAEIC LT, FEEE Y = A7 BRI fou LI0BEA LYo, S+ ORI 5E31° C F T L
Fo, &% Table 12 (ZR”T.

Table 12. E&H L7cs 77— (Dryobalanops sp.) £ ANYA BA L - ARARIE
¥ = 2 7 ERERREL O [ LIRS

Curing time of unsaturated polyester resin with Kapur wood (Dryobalanops

sp.) meal
Time (min)

Wood meal (40~60 mesh) 60
n-hexane (extracts 0.35%)*

Wood meal extracted 50
ether (extracts 0.26%)*

Wood meal extracted 45
methanol (extracts 4.64%)*

Wood meal extracted 45

iboiling water (extracts 4.44%)%*
Wood meal extracted 45
Wood meal extracted with boiling water 45

* Based on oven dry wood, Extraction time: 16 hrs, Test at 31°C, Mixing ratio: 10 parts of unsaturated
polyester resin varnish with 1 % MEKPO and one part of wood mael on the basis of weight.
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n-~F 4 v PEARKY (ihi1i#70.35%) (XA A D @ UK I D83F DR TRIfL L 7o, RiZ=—F AT
0.26% DN 2 ek LIcARE TiL, MEREILTBCHmMENT. Thix Xhil 4 2/ — v, Hokili%
{11 » THL LB & T2 2 LR CTE e oo,
Frz, BUKIHEOZRE T o 7oREY & 75% DRERI =L L7z,
T+ Y = A5 ARIROBLHHE L, BXMEFOn-~F9 v, = —F AqlithEiis L1 b
MR O R E T s ok ZOHIBPIFICE ENR TV S EMATHEXRD.
1.2 eSS 2 BAIZIME S O
BN 1T DA A BN 0 = A F AR/ U1 % GER) RInL, HRE 2504 (S§AiL
THlE23 ~ 24° C T CHEBERIZRIE L 720 T DR
Table 13. # 7—n (Drvobalanops sp.) w4 Table 13 =74
AR L Ry = hE Table 13T,
5 AASH ISR L oD B LN Y N EERIN D EIFIA Y = A 7 A BHEOW (L8
Curing time of unsaturated polyester Mol LT, n-—~Fv v P a - io k
resin with Kapur wood (Dryobalanops I , - — S A
sp.) extracts D RERLL 2 f5ICIER L, =—F Al
(L EREASTEA TSI U te, T{EIHL S E Y 2 #
- /7 = Eic b F DMK S T T, By
Control l 6.5

I Curing time (hr)

Tl Bt s sL, Bokdhll iz
n-Hexane extract 12.0 F st St L Ll Bl b

Ether extract >50.0 uncured  (EVEELRT, =v be - LFEUHHERRERL
Methanol extract 7.0 e
Water extract 6.5

- _ COREE, RERE Y = A 5 AR IRO ALY
At 23~24°C, Film thickness (wet) : 2504, Mixing iy, K F AR A E T\ B = 2
Hid, abpJr=— 1 — 3 N - O

ratio : unsaturated polyester resin/methyl ethyl
ketone peroxide and extract, 100/1 and | by weight Mhhots

Table 14. #» F—n (Dryobalanops sp.) OMHEEAEXEML- R HAEY = A
7 IR ERE DI L)

Curing time of unsaturated polyester resin with Kapur wood (Dryebala-

nops sp.) extracts

Curing time (hr)

Control 5
Vanillic acid >50 uncured
Gallic acid >50 uncured
Ferulic acid >50 uncured
Ferulate - | 8
Ferulate - ][ 8
Ellagic acid 6
Hydroxydammarenone - [ 5
A -Sitosterol 5
a-Terpineol 5
Borneol 5
Terpin hydrate 5
Fatty acid 5

At 25~26°C, Film thickness (wet) : 2504, Mixing ratio : unsaturated polyester resin /
methyl ethyl ketone peroxide and extract, 100/1 and 1 by weight.
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1.3 Rd{kic 5 2 % BRI A o

H 7 —ABE BRI &0 ERE LMl RS (2L,
7 =M v—F I BICINRAY) %, RafMA ) =271
gL 1% (BER) BinL, AF v viliiatiolR
LEETN T O THSFTI CEM L, RS ~26°C
TCRIE & A UAH: CE(EF A MIEL, &4 Table 14
R,

TERNA ) = A7 AR T BRI R S = Y
Vi, BATERLUT - 4 SEAIMCR 1 BRI TEL
RS L A EHEIT L, 7 NSO AFATHE 7
2N V=FIEEONTE, =2v b= AT 165D
H{RRAREL Lic, 97— AP BICETT 5,
HETIIAF UV ICHBETH D = 5 7B 1.2 {5 O Lrg
MTH o1,

Pk, 72/ —ABAREMEY) = A7 ABIEDF S oA
EACROCLTIHFE LTHER L, LarL, FAXYHE
B X OIE B LRSS R S DX e o T,

1.4 EHHGIBGE

R

Q{i;j}COOH

R
Vanillic acid R=0CH, R'=0H R'=H
Gallic acid R=-R=R=0H

OCHs

HO%C:>CMO+GMH

Ferulic acid

0:C—0
Ellagic acid
Fig. 11 #» 7 —n (Dryobalanops sp.)
e o EEMFIER% & -oflH

5%
The inhibitory extractives of Kapur
wood (Dryobalancps sp.).
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Table 15. FEEMAF U = A7 AHIERE OB LFRTT S 2 2 IiHBRA BN O &

Curing time at 26°C of unsaturated polyester resin with varied amounts

of ferulic acid and vanillic acid

Acid Curing time
(wt. %) (hr)
Control 1.5

Ferulic acid

0.0002 4.7
0.050 10.0
0.335 >50 uncured
0.500 >50 uncured

Vanillic acid

0.001 1.5
0.041 1.6
0.233 18.0
0,501 >50 uncured

MEKPO 1%, Film thickness (wet) 2504.
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R A2 &) ORI G % 5 M

Curing time at 26°C of the unsaturated polyester resin with varied amounts

of methyl ethyl ketone peroxide (MEKPO) and of the unsaturated polyester

resin copolymerized with styrene or divinyl-benzen with constant amounts

of MEKPO
MEKPO Acid Curing time
(wt. %) (wt. %) (hr)
1 Control 1.5
2 Control 0.6
Y Ferulic acid
0.505 >50 uncured
2 0.505 | 22
Vanillic acid
Vinylmonomer
1 0.505 Styrene >72 uncured
1 0.505 Divinylbenzene 40

Film thickness (wet) 2504.
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Table 17. REFR U = A 5 L BIRRBEYLID 7 & b v A[iET 1 L OTERIERER
B LET A it

Amounts of acetone extract and degree of swelling in acetone of cured

unsaturated polyester resin with varied amounts of vanillic acid.

Vanillic acid Extract :
(wt. %) (%) Degree of swelling
Control 11.26 1,3583

0.001 15.68 1.3672
0.040 £.60 1.3920
0.501 34.99 1.2520

MRS E K, AT U VBB s DOV L » WHHIZIAA LI 25 7 « v REC AT S h
F, DDA FUYRBEL T, FRMEROFET TRAF UV INEESEO RIS & /) itk 4
2L, EffEA) fitbhlicnlelbh T3,

CORE L AR PEANT L AT LEE A s 2 Lico T, 60° CTIBE(L X B Lz, BB
Gh DETH X T T AT L LTHbN, tand A bEEER LA,

SHIIAF U VEAYUMET D, AFRREET, 2 28R REEY I L ORERY A RINT
ATWBIizhEELZDRS,

A=) VEESY 0.5 BULETRINE NS &, MBS T, BRI L IERCE (e B,

3.2 BEINIES B L ORI

WELERA Table 17 R,

W{LRIED 7 & b v TIEFiE- = V) Y0 ~0. 4BRINAH TL9~14%H ), ESLE(AEEARERR/
FHEA) X 100:285~90% X R T35, BRINEA0.5BiHIN+ 5 & KIOTMBEA L T4, EEHRI6OHK AW
LTS CAXBEMEOETICRE S EELL,

REUCH AT SV L B 1o & OIRFIORBTRZMELE, 3= U v 8% 0.501 BRI L 724 DA e
fiaFRL, HEEELESTH - SRITERENHRICIG oz, TJEBBRINRT R\ D CTEARFZ
RIEHOIEN A & — A2 2{Thebh, Lidi-T, X 0BMNAEBIERI R, $il, Bk
EEIZE LD AFUVYRBICL - T, BEHOER (AFUVYy—AF LY DOEEENTETV) Dicsd L
Eibhb,

¥ & 08

BT AHZI S B, REIRAE D = A7 A BISEHOBHLR A BT 5 72bic, BB T\ RO
i,

FHOVHBRITHB 7 =V SHE, AT LU= ) IRV EEIHER R L,

W RTEER TV 7 2 A T AT LOREYE L OHEETIY, AF vy iiiitto= 7 781
EATRA L UTER L,

Zh OAERA O LOBEL p- MCRBERX 07 = / —ATHTHD, 7V FBDIST, »
LBV ATH I LT D b O AR IR,

TS L) BRI ESMICIE L 52 AAh, AF Uy RIRMAH Y = 2 7 AMIE 7 v#
Y <~ DEAEZEHATHNT 2 AN, ERIEHOKFIHRERGIZL > THRIATL £ 5 12 ®



# 7 — AR OB A B & B R T (SRS T RO — 95 —

W, B EBEESAR I 5L DEELZBRS .
FEAWHFOMERASNRA LB, FoRn s 5N Eici s L BLR SRl 54, 120
BEL TS EARIMRET L, Bk i A5,

i 2

H 7 — AT 2 BAREEFIA U = A 7 AR OB UEE R BT 5720, H oMM RS & BETE
[, S{CBEEDT « v Ay, BARIREHE S L OB ST 52 2 il ORI, T
&=,

AT = APEOLREATHD 7 = V38, BETRIIO- =) B CESIHERAER UL, B
CHENZRILAEATVWD 7 A FRoATARLIU=T 7B, fIEL VBV IEAMEERA * R L
fos {BORLRAMTEDIERE L » Thoigly,

HENFHERX L 2ThHD 7 = / —ABEP- NI Y b b, ESAMGCHRE L5 0 » A0 Bl
DKEF R ERISODMEE SN, FHEES RS DO LEZBRB. 207 = / —AEHMIEC L
HHELERATR L, BGMEIEF R, BESHUETL, BRYELEL LS,

FEE Ik L CREERORENEZL bR DY, AERCIESGIBHOBER LT =A €/ =~
LT E 2V v DERIL > THLIREDYREBTE L0 TE,

X ik

1) JIFSZEB - AkEE, 15, 4. (1969)

2) FHERE  BERLOBST, WEPEl, (1963)

3) Juop, N. C. W.:J. Appl. Polymer Sci., 9, 1743, (1965)

4) JURZER - iy o BREWR, 197, (1967)

5) Sawnoerman, W. and E. Scuwarz : Farbe und Lack, 62, 4, (1956)

6) Sanperman, W., H. H. Dierricn and M. Purn : Holz als Roh- und Werk., 18, 2, (1960)
7) BILEE— c BATEE, 19, 209, (1962)

Effect of Wood Extractives on Gluing and Coating
of Kapur Wood
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Masashi Y acrsurra®, Hitoshi Karasawa® and Jiré Kawamura®

Summary

It has long been known that the wood of Kapur (Dryobalanops spp.) inhibits the adhe-
sion of veneer with phenol resin adhesive and curing of the paint film with unsaturated
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polyester resin varnish. We considered that these phenomena were caused by the extrac-
tives contained in the wood.

Therefore, the constituents of Kapur wood were examined in detail. And then, the

interaction between gluing or coating and the extractives of Kapur wood were investigated.

The results obtained in this examination are as follows:

1. The Extractives of Kapur Wood (Dryobalanops spp.)

The heartwood was milled and extracted first with n-hexane and then with ether,
methanol and water, successively. These extracts were analysed by various chromato-
graphic techniques, and the results as shown in Table 1 were obtained.

Ferulic, vanillic and gallic acids, besides a mixture of ferulates of w-hydroxycerotic
acid and w-hydroxylignoceric acid were isolated from the n-hexane and ether extracts.

2. The Interaction between Gluing and Exiractives of Kapur Wood

It would seem from the results of this examination that #-hexane and ether extrac-
tives had inhibited the gluing ability of phenolic resin adhesive, and clearly the ferulate
in ether extractives had this tendency.

3. Effect of Kapur Wood Extractives to Curing of Unsaturated Polyester Resin Varnish

The curing time of the varnish containing various extractives of Kapur wood, visco-
elastic property, acetone-extractable portion, and degree of swelling of these cured varnish
films in acetone were measured.

A strong inhibition was shown by the ferulic acid, gallic acid, and vanillic acid. Small
contents of these acids were found in the Kapur. (Table 14, 15, p. 90, 91)

The inhibiting action was shown by the ferulate and ellagic acid, too, and contents of
these extractives are more abundant in the wood. (Table 14, p. 90)

On the other hand, other extractives in the wood had no inhibiting action.

Regarding the mechanism of this inhibition, it seems that radicals produced in the
polymerization initiator are consumed by the oxidation for these p-substituted phenols,
and thereby are capable of forming a quinoid structure by the oxidation.

The curing time of the varnish, which contained some extent of the inhibitory extrac-
tives, was prolonged. Even if it cured, the rate of polymerization of film was decreased.
Therefore, unreacted styrene evaporated from the surface during long curing time.

The varnish contained much more of the inhibitory extractives did not cure. (Table
17, p. 94)

The viscoelastic property of the varnish film was deteriorated by the addition of
vanillic acid (the addition rate is 0.501%). (Fig. 12, p. 93)



