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Table 6—2. Composition of resin acids.

Sample (resin acid) l Heartwood ‘ Sapwood Oleo- Pitch
‘ . abietic
Seasoning (months) i 0 ‘ 12 0 ‘ 12 resin acid
|__Maleic anhydride-reactive acids | 56.595 56.79 65.295 65.095 80.99% 56.8%
Levopimaric acid Trace | Trace 3.8 0.2 42.6 Trace
Abietic acid 55.8 55.9 l 37.0 40.3 17.0 56.4
Neoabietic acid Trace | Trace 23.0 1 232 | 159 Trace
_ Palustric acid ) Trace | Trace 10 ! 08 | 50 | Trace
) Loss 07 | 08 04 | 05 | 04 | 04
_Malejc anhydride-unreactive acids | 435 | 433 | 348 ; 350 | 191 | 432
| Pimaric-type  acids | 142 | 143 140 | 140 | 120 | 141
_Isodextropimaric acid 7.7 76 | 75 | 75 | 65 | 75
| _Dextropimaric acid 65 | 6.7 6.5 6.5 5.5 6.6
]7 Abietic-type acids | 293 200 | 208 | 210 | 71 | 291
Dehydroabietic acid | 6.0 6.1 35 36 | 20 6.0
Dihydroabietic acid 10.4 10.1 8.0 8.4 2.3 10.4
~ Tetrahydroabietic acid 125 12.3 9.0 8.6 2.5 124
| Loss ) 04 0.5 0.3 04 0.3 03 |

BRIEFRDLEEER, WAV A v 2 OBisMThH 50, OHOBISIICIT 28D 5
Y, BRLTv=F ryBRIZERLIRTWS. FRKK T =7 v BROEEREL, O
OEIERICE L £ EEh, R -HOBNREMSh, Tr=7 BOEY HAELL
HDThH%S. FORMACLOBEREIITH, i 2o OBERROIETHS.

Maleic anhydride-unreactive acids (X Two double-bond abietic-type acids &
A SN OHMRIEIRIC £ <, WWTHMEIIEER L e b, S v o OISR R
ThbH. LOBRCEETNR TV E~VEBRIIOEL, ABIEMIC KEI/RVAR, Friv s
IR DA YV FE A b < L REFE R P r U AENREL 1 B AORTHY, B
BOZBL I OTEIEDE . O i, ThEDBIMRE CL e BIsiBTHh D &
EDDERTHS.

Two double-bond abietic acids 7% Disproportionation XhCHEFELI-LE2 b
H7e Fur-RO, v Fe7 s BT, O, THREOA L v 2o OBISEEONEICHK
S URRC, (O RO OBEEERIC £\ . & D 2 L XM EBBIER T CBRic  Dispro-
portionation I, T DOBEIXIIHBIEER X VI OEHEISRRI A TV 5.

D OSHHESIIE S HiDEMRRIN 2R 227 PATH L BEMIND L2 ATHD.

DL EDRER D HIOHBIERRE, M CRE ORI, WHHEIsmE WMBEm I h
1o 35-& & R O FM L kK Disproportionation 23Ti>4l, MEEIC 2258 I MR E & 7o
PTWBHSDLEEZXDLR, TORISHEEBIESLERID D EREVCLDOTEHLNEL
FKMOHFHTHD.

TR WA ZOMBIEBRE 2y FOBEBRIT oW T

FHGDOMEINE & ok ERIRAA R 1T TRl O MR DZEED 2R EL, fF
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BCKREM 7 v+ OB DML & L, BIEREFC RIS TOMBIEO TR & BH o
PR SIS LD TH B A, TOEHFABIEROEMC L DB L T RT
LRELI DI
%%ﬁizt&‘%kl‘}sb TR BT 2 00O Is 4 BMHEEMRL €, TOFBBER RO
BER S V T TIHD 7 v MEET OBIERIC O T, BIFEO LEIEEEO L, FERETT
W, FOEEBIEBROMELBHCL, $1FEO Yy 77 v =7 BRI FIREO.LHEE
FR L DEBRZ HEt L, WisEE ST oM R 7.

F18H =R ¥ D i R0
FEOMRREB RO 12 7 A B Utz 30 484 7 ~ Y oubHETs 300 g &, Bifskn,
150 g ISR L, F— b 7 v TR G TH 335, 47 1 fICE0ab L 7o 3R F T,
FEEMACA T 27, 200 g OFMEEOBIELERHEL . —FH /v PEIIEE, 5T
FHTHD /v P Z =~7 VT LR BEaoBEThHLD.

B2 FEBOMRUO/Y FEIEEBOSE

FELOHMBIE» OEERE CHEALF 7 s ~F o AT 3 v EETHEEL 7223, TOE
FRIZEBRE R RO 12 7 B s L ¢, 90%, 2% OgRTHS. /v MEEIT
ZET7 A A THEET S EREREAOHNGEY 5% OETHE, chEkF e~k
LTI oHERHET 959% ONNRTHEELET.

EI®W ZEBUMEIERRU /Y MEEBROERHEE

HERRRASARICIE L 7o XDHEE R OY 7 > MRS X D B L 7R R EERR O BEMEIRIE, fThd
WIIERRCEEE L, ATFE 302, LHESIME CoHnO, % fHREL, WEROWMXEMLRT
WIERTH 5.

Table 7—1, Character of sulfite cooking heart wood resin acids.

Sample Seasoning ; m. p [a:)i:

(Sulfite cookmg —_—
heart wood resin acid) Months 1 °C o)

1 ; 158—160 |  —284

2 158—160 — 28.2

Knot resin ac1ds f 158—160 — 28.6

Anal. Caled. for Cs H 0. : C, 79.39 ; H, 10.00.

Sample 1. Found : C, 79.33 ; H, 9.89.
M. w. : (Rast method) 305 ; Calcd., 302.

Sample 2. Found : C, 79.39 ; H, 10.01.

M. w. : (Rast method) 307 ; Calcd., 302.
Knot resin acid Found : C, 79.46 ; H, 10.02.

M. w. : (Rast method) 304 ; Calcd., 302.



€3

B4 EBOMEIERRU /Y FEEEBROBKEL

BRI TLECS ¥ v BRI L 20, vy v 2 REEEE, 12 7 A RO
BRI 7y PFEERICSE L T 52 %, 53.5 %, 56 % DINR T,

B 58 REOCHEEEBRU /Y FEIISBOEIMEBERARS L

BREER 12 » § MROEBOMIER RO v RIS OSEMEIR A ~ 27 P AILE
Frd 241, 275 mpy RIS
*EL, TORECHREK o
48.0, 2.4 T &< F—O Wi
MTH D T OB EROmML
Th5.

HOWIL = ~2 7 bk, Hiig
BRAEIRET O OISR L FRA &
Bl—T, (MR, ZRC
X D BEMALEIND M S TEEE
foltisERY, Tk
W, B IR TWBD
IR LD TXFR A & % DU
AT PN EALE R DT D
7.

Specific absorption coefficient, e,

HoHE FEBOMBRUO/Y
sty Jook N

Wave length in ma.
RO RO 7 v MR Fig 7-1. Ultraviolet absorption spectra of identical sulfite
ACEBERT IR B O SN IR, A~ cooking heartwood resin acids, heartwood resin acids, pitch

abietic acid and sulfite cooking sapwood resin acids.

7L, Yy FTE=F R

LA FA—Th2%h, FOMEORITLHEIEH 6D, vy ¥ 7 €= v BROSHE
EWTIT 2. T OREIIKRE (Table 7—1) O T, ¥y F T =F S BRICHEYS T
LEIERDOEHELY .

k% (Table 7—1) D5 H2 b, §#hlin RIS+ 5.0 D52, BIEEZRAL 172> T8
HIEER L, /v + ORIIED HOMEL TBEER & 133 A SRR L R 2R L, ST
NI D IOOHIERR & BFRAERL T, HIFEESHOCy 7 =7 o F8, 6 B
5 JiD LAEIERR, ROATER S FIORIMEIN 2~ 27 r L OB E d X —FK LB,

BIEH B E R U E R

BIER DO DIIE 2 25 U CAECBIIEER, RO, /v P ORIISEROMEY, H1ED Ly
FTE=F R, H6TEOLUMBIIEEE O L LT 5 7.0 iR T 5 &, ®FE (Table
7—2) o Th 5.
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Table 7—1. Composition of sulfite-cooking heartwood and knot-resin acids.

Sz | Suitecodn | g
Seasoning (months) J 0 ‘ 12 ‘ —
‘wMaleic anhydride-reactive acids 56.8 % ‘ﬁ4@9’%‘ 56.4 %
Levopimaric acid ___J Trace ‘; Trace Trace
 Abietic acid 565 | 565 56.1
~ Neoabietic acid 7 Trace ‘ " Trace Trace
! Palustric acid | Vs B Vi 7
! ‘ Loss 0.3 04 03
:J\flj!g'iciaqhydride-unreactive acids 74?2 43.1 43.6
| Pimaric-type  acids | 144 143 143
l Isodextropimaric  acid T 7.6 7.6 7.8
! Dextropimaric acid 67.87_4 6.7 6.5
| | Abietic-type acids 288 | 288 27.3
| Dehydroabietic  acid 61 | 62 62 |
Dihydroabietic - acid 102 | 103 116
Tetrahydroabietic acid 120 | 119 11.8
i Loss 05 | o4 03
Table 7—2. Composition of resin acids.
1 Resin acid
Sample | |
(resin acid) _Sulfite cook- Heartwood | Pitch
| g heartwood | gpo | | abietic
Seasoning (months) 0o | 12 o | 12 | acd
Maleic anhydride-reactive acids | 56.895 56.9%5 56.495 56.5% 56.7% 56.8%
_ Levopimaric acid _Trace | Trace | Trace | Trace Trace ' Trace
Abietic acid 56,5 | 565 56.1 55.8 55.9 564
Neoabietic acid | Trace | Trace | Trace | Trace | Trace I Trace
_ Palustric  acid ” 7 ” Y
Loss 0.3 0.4 03, 07 ' 08 04
Maleic anhydride-unreactive acids | 43.2 43.1 436 | 435 433 = 432
| Pimaric-type  acids 144 | 143 | 143 | 142 143 141
‘Jgrpqr(;xitx:ppimaricr ~acid 7.6 7.6 7.8 7.7 1¥7i_17_775
J Dextropimaric acid 68 | 67 | 65 | 65 @ 6.7 6.6
| Abietic-type acids 288 | 288 | 273 | 293 | 290 - 291
| Dehydroabietic acid 61 | 62 62 | 60 ;| 61 | 6.0
 Dihydroabietic acid 102 | 103 | 110 | 104 | 101 | 104
Tetrahydroabietic acid 12.0 11.9 118 EL\ 12.3#A17412.74ﬁ
Loss 05 | 04 | 03] 04

05 03 |

EFER X 0 BRI T O U OBIISERY, RO mEE b, T O EM
U, RERBEBEOOMIEIEEE, ROy 7 ¥ s o8, HiCOMSs s M
LT SIER oM X CELL, KEXREDLL DI,
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CHED L DEMERIAIC X0 OOMBIER IS LA T, L TR
R MERE ALY FE T TFERGR L EL DD, BT, B/t k0 Dispropor-
tionation (XEFT LA & R L 2.

PLEDRRD HOHEIEIL Yy 7 =7 o B E W 5 L RS 523, HMERAR
RS WTHEHERTLT, /v PICERIETLOT, HifkEE v 7 TR SisREFCH
ELTWBRTE LT, REREEALHULVY, Jy PR E 35 QRS TS
CRWTE, BEEYEETAIRELRTLREDTHS.

KMo Kk B %

TH =Y RER TS EEEL L T TECR VTR EFE L ST EEEFEOFRER
YEThD, Yy FT7 =7 BOEACEL, ¥y 5T =7 BIIRDOZE, FO
HEL L THlse 7=y oFviv oy, IH, DHRERG /v Mgk, ch&8csE
RCWBBHEERRIC O WTEH L S EBE UL, RRNSBEEREEAIT, SR RO MmER AR
L DHBOBEEERL, €y FT €T o BBORE & BHNCER L CHBIEREDH
FBHPHECLIDT, XYy 7 ¥ =5 vy BROKE LR TR b D BISER O BR
EBETH L LTS,

ETHIFEL VT BEF CEEOBIEROMEL B ThIEREDOIL TH 5.

THRY DI VAV Sy ROEMOBMA RiC+ 5004, OHEROBIEERL, HITKR
BIERTH b, FOMBEOMEIIEA/ENCEE L EWAY FHT5 & ICEHT X 245
FEFEFic R T30 & b MBERBEEEZIIRT 230 THS.

Table 1. Composition of resin acids from natural resin.

Natural resin acid ’
Sample — 1 |
Oleoresin ! Sapwood . Heartwood |
Seasomng (months) 0 0 12 \ 0 J 12
‘Maleic anhydride-reactive acids ~ 80.9% | 65295 6509 56.5% 56.1%
_Levopimaric aELd_,,*_,_.; 426 | 3§_‘” & Trace ' Trace
_Abjetic  acid | 170 | 370 ~ 403 | 558 | 559
Neoabietic  acid 7'15;.9* 23.0 | 232 ‘ _Trace \ _Trace_
Palustric  acid 5.0 10 = 08  Trace | Trace
Loss o4 | o4 | 05 | 07 | 08
Maleic anhydride-unreactive acids | 19.1 348 = 350 | 435 = 433
| Pimaric-type  acids I 120 140 140 = 142 | 143
Isodextropimaric acid 6.5 75 | 15 7.7 7.6
Dextropimaric acid | 5.5 65 | 6.5 65 67
| Abietic-type acids |71 | 208 | 210 . 203 | 200
‘[ Dehydroabietic  acid 777 20 3.5 "_‘iﬁ_j; 6.0 6.1
Dihydroabietic  acid 23 80 84 ' 104 101 |
| Tetrahydroabietic acid 25 |90 86 | 125 _ 123 |
| | Loss .03 | 03 04 | 04 05|




