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Tsuneki WATANABE: Studies on the Wood-forming Constituents in the
Heart Wood and the Sap Wood
(IX) The Comparison between the Galactan in the Heart Wood and
that in the Sap Wood of Larix Kaempferi Sarg. (2)
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DHEMEAANT S - T 5 3 2 T OEHEENUFEEPLEMNICE - T, TR 5 OE L3R
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THERIZIS W TR EIEROMIMIIEE F 5 7 2 o OO 5T B 2512 BT, #
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Tk Skew curve & EALNT, B xEARHIACE > TWDHT L HH
WInz) »oEHULIL D TH -1, ok MDA ITL A TFRIEDSES
i3, H BN OPOEEIIST AR (S), HEER(D) 2REL, BEEEFICHE
U2 AT, B DR, el (RER AR S RUCRET L h B
% 5 I BEEEIIC BV T, D=D1+koC) 73 2 EIRIEHBHILT 523, 05 ZLT O
YK T D 2EAILEELUELMEP Y 5 C & XERINCED THET S 2 O T—HITE
b HBWBED D »oERENT Do 2RKDOLNTND) LT 2OBHENTH S,

I EERHSIY > OXEEHOBRE

CGEEWRA S99 > DAEEHOEIL)
o TZ2D% (2488 Bt DpOBEIC DV TEEREN:2HRE L IR
»HEIET A 129, BE Spinco Model E. itk - T, ®istgH 722> m @ 05,1,2,4
BB DOWTR 2 2D EROBERLIT -1 A, H1HREIFBERNFS FEHOM,
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12.1956 \ i 4 262 | 300 | 327 | 322 j 320 |165~20 0.33
” o 2 369 384 | 345 342 | 360 | 21 0.28
” R | 401 | 418 | 411 | 407 | 410 | 20 0.24
” L 05 | 455 | 470 | 422 @ 444 | 447 | 20 0.22
5.1957 \ I\Y 1 419 . 453 | 431 | 424 | 432 | 21 0.23
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L DFiR, HICEFOWREERD 0.7x10"3(cm/sec.) D 4 D& 3.7x10"*(cm/sec.) @ D
ED2HERS (F2HEMBR) »¥3:1 ET7ELM) CRASHLIZLD EULTEDN,
HIE & &SRR S 2RI 2EBIIOTH b,
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2 M (42 454E) O, FEEs EALRIKEER) HITEIIR 2 8D EE U T2 BRI
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EFSeHE. (Light Scattering) #RIC & 3 &5 F#HE O5FEOEENSEHICILNT b
EBRERIBVTISHEEUCERL? 23T, BEEDIOKEBRDEREGSTF2E
DFFFIC SIERICE NS D LB - T3, FHER & 3 LHHOSTEORERRIIHEK
ENCTTON S T E WY, ST REREDENS 2WENFEE UTHED bh, BREY
RERNISTFRORSSIWRENERE (DL & S/NETOREERICBELT) & 3h, Eko
BEBRIPD - TESTHTEOEREREES 25 L e BPEansREBicd s, KoT
BRI RPN F 7 7 2 v AT B E2EKICE - THE LIz, BRI
WMOBADOUMHAZ v 2 LW, WKMHF 7 72 LN T, @l TOMME LRKEZESETIT
BAEL, B2EMZB LI 8D TH A, MU T Brice Phoenix Light Scattering Photo-
meter® % FiLy, EITER#INEROMEIEICE Phoenix Differential Refractometer®? %4
AUz, BELSE (BB VST EE ORI,

1 2B
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v : b (Turbidity)

r = H X n® X 1.066 x 1.117 x 0.0546
H°DFHH
0°DFA

ol = WD v —E{ED «

JBITE (Reflux index)

B D TR

B (g/ml)

AFHOFEE (cm)

Avogadro ¥

HERITOSTE

Van'tHoff BZEEXD D LA L
TORFRREILENT, BIRDL YKz 72, BLEIBTHROBHR EFUHET S

RRVGBON, OHMFT 772 BT 7 75 o S RERBEEOFHSTE (OHMY 72

2> 88000, WhH 7752 94.000) ThY, HoTHAMI 722 DEBOHY 7 2 5

YEDETREDZASTRDOIDELE 5 TINS,

H = X F(Transmittance)

g2 3 3

WI3IRM HEAEA L 2 HEEIN
RS s s LT (426E5)

HEEE } # E(%) . (Ratio) T x 103 l exT X 1038 Hcelr x 10°
J — . S — ! e —
1 244 ‘ 0.03721 4.530 \ 4.502 ! 1.35
2 122 | 0.02015 2.453 ’ 2.425 ‘ 125
3 061 | 0.01067 1200 | 121 | 119
4 0.30 | 0.005548 0.675 ‘ 0.647 | 117
[ _— H |
KOELR) | 0.000234 0.028 ‘ J— | .
H=2325%10-6 dn|dc=0.146
F3&FM@ KA &2 WE EIN
AMH T2 & T (426EE)
AR ® 5 (%) | I (Ratio) T x 103 st x 108 | Hefr x 108
| 1
1 0.48 000989 | 1179 | 1181 | 106
2 0.24 0004433 | 058 = 0510 ' 1.20
3 0.12 0002677 | 0.326 ; 0.298 1.02
4 0.06 | 0.001579 | 0.192 ‘ 0.163 ’ 0.93

H=3.047x10-% dn/dc=0.150
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C OFEEIER MM IND F 2 2 2 > 52 D4 DREEIT L » T3 2HRDER %
BhT LD ThHrPORMREZE LD, FEB—RCOMAMIOBD THL»TD %
BEWA DAS I F G5 2 O T BNT ST TTARAM RS2 DO—EDOBIFUCH L, ZD%FE U
THEIT 1949 47. 2 AR I NAFRE LN THIZ DT,
MoOEE 195644 A TENKE L Tdh - 124 19 FEE 4 oM B R0 H4&0313
ITEED L DRI APEB/E LU THEAMBIC L - THELUIDOHIMOF 7 7 2+~ (O

Ex1mIicEY Y FIEEILK

AR KRNIy 2 o OUEESE (810.12.13 )

— ; S X100
| 13 A=
JEER | A B, | M ﬁiﬁ%i%ix 10%  (cm/sec.) Yl | B/E (°C) GERS B )
121956 {\ 9k 0| — 871 | 368 | 357 | 365 183~20 37
7 |k | 367 | 342 | 377 | 367 | 363 | 145~16 42
{‘ v | — | 390 | 414 | 444 | 416 | 161~173 | 46
111957\ » | @# | 375 | 389 | 416 | 385 | 391 | 164~175 45
111957 { 65t | okt | — | 364 | 354 | 372 | 363 | 146~158 4.0
' v || — | 352 | 529 | 325 | 33 | 152~165 39
WO KL TRIWN QOMEERKERN I &)
- | ]

K704 HEER H0 | COg C H CHq -

O M [ mg (m®  (me) | (h) | (%) C:H:0 x B A
o # oy aes | omo | 2102 | azer | 643 1.116:2.019:1.000 | Cr.1zH2.201.00
W5y o || 4220 | 6559 | 2472 | 4242 | 655 | 1108:2.054:1.000 | CruHzosOn
in ¥ (| 4036 | 6096 | 2375 | 4121 | 658 | 1.046:1959:1.000 | CrosHisOroo
PPYLS: {j 3335 | 5010 | 1933 | 4100 | 649 | 1.038:1978:1.000 | CrosHisOr00
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w5 XK@ FHENRYI 2 OEEX
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42 1E B VYl P Cr10 Hzos O
FERRER { BMH S o s ; Cioo Hzos Orso
I DMES v & Criz Hzo4 Oroe

19 4 & #% % % { BEHI U 2 | Cros Higr Oioo

e —galactan =(CsH1005)s+ CsHsOs = C41HgO034 = C1.2H2.001.0

6 &Y bHFEIEAHE (11X
DT T2 2V (L94FELE)

WEES | # (%) M Ratio) | ¢ x 10 | oz x100 | Hejr x 108
1 0.28 0.01857 2.261 2.233 ; 0.516
2 014 0009207 1121 1093 | 0527
3 007 | 0.004794 0.584 0556 | 0519
4 0035 |  0.002560 0.312 0284 | 0507

H=6.764x10-%  dn/dc=0.249

6 &RMP AEELAUE (B11X)
AR H 5y & T (194:4)

HERE @ B H(%) H.  (Ratio) T x 103 exT X 108 Helr x 106
1 0.38 : 0.03669 4.466 4.438 0.275
2 0.19 | 0.01822 2.218 2.190 0.282
3 0.10 0.008668 1.055 1.027 0.301
4 0.05 ! 0.004614 0.562 0.534 0.288
|

H=4.191x10-% dnjdc=0.196

BT E ®mE LKL O WE

2 & '3 2 ‘ R U TR LI TR D

B
(Pattern) O L EOE (g) | A HE(cm?)
aiss oo o (1| o | smo | a7
(12.1956 JI5%) ’ nz 0.0594 ' 33
® {7 0.0182 1.90 1
2 . -
” I {111 0.0212 2.21 2
® I, 0.0106 1.10 1
(11.1957 HiE) P I 0.0209 2.18 2
1 i .
® I { it 0.0106 1.10 1

FHEME lcm2=9.6mg
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WA F 7 & AT DT BIEERRY 1 EREERRICRE U TEC € OB ERC JIE U
RS, FARTORE 12O Tho1e,

Do b 2% U TR EEOEEROLY SR & b oM DM BRI UTOKEEY 5 &2 5
COOMWRERRUL, DM A T 5 LIDMFT T s Ll BIC1IFEORS L D2, B REED
RO DT, OHMIOMEICEBF RIS A5, TOT &3AEKES F4
DESKDF S 72 T ONTHRBETHEZRBA LN, RJBTYSHIZ 2
DORBE LT & 2 EHATRIBOMBDMIIN 5 2 2 L OBITR D b OREBEL, B
HF o2 o OFEBOHMAT 75 0BLULRENEDELRD, RTOBHIZESE (42
GEAE) L HHBUN AT 272 UL DBULKRT, OHTIR2HE BHMTIEIM[MADKER
SFBTHHLETRE B,
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|13 K 65 KM A 5 7 %~ (11.1957 Jll5E)
DMy 74

1

SR A S

ATHILL, 20PN FRERZ2~3FAREDOLOTHD, WUMH 725 0% 1L1x1078
(cmfsec.) T3 D175 55 FsTF 8B b TREDHEMN/NIWASTEDSDTH S
CE®, 21 D0DMEE (1%) DIEWITOWTEOEBENZRIE LU IEED S, B
OFPFTFERZHEL TNIDOTH B0 (FREBRIFE EAENHETH Y, AT A Y *
PHEAIE M AN T 7 2 2 L O x A UBE T2 02 1iIcLTn5 T &
LRWMEIT), FOBEKF 77 2 L OBEREMRHR U I ERRREL, —FHRERE
Bz e 2 BRMNCBEZTABE UM 2T, &) —EECEWEESTRER2HHIUR
NEWH BT, FROER S D EIH24E2ET, N T TEIAIKREICRE L
TN A F & 2 L REDMHAZ 0 2 2 TEEZOWHRERZWE L TATL, R
BICOMHAZ 2 2 O 2RASD D3 1017 1 BOWEER 4.1x107* (cm/sec.) D 3D
I sish, HoTHHF 72 2 o DFD 07x1072 (cm/sec) DD L 37x107"

o& W B E E O £ f

Ny b A I PMHFS s A
|58 # 1 B | S x 1012 5k [ B Spo x 1013
HIEHA (2 =) 20000 X HisEEA e o=y | Sap.1p %
I, 4.03 1
11955 II { m pyos 1.1955 I !
12.1956 I il 4.10 1.1955 I | 123
5.1957 M m 4.37 o, | 072
12,1956 1I { o 1 o
v 420 z
11955 v { 1 o, & 124
\ IV, 5.10 111957 1 { I o3
12.1956 IV v 432 ~
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(cm/sec.) O 2FEHFD LD EWHI3:1 DHEEGTHRILL TNA L LIS ARER2ET, B

BiM: (2R O, 2EHZBELENEDTH S E NI LERFMSILDTH B,
o THEER S 2 h % 2EMOFENZ DN TR U 2 & &1 U TIREF OO
R RN B U T EHSE, FIllETNETH b, Ko TREF U HE
Ui BELEEIC L » TEOFBSTFERHEELIZE LA, OHMF Z 72 13 83.000, T4
H7 05 264000878 5T, HIROBEEFU BB HHEERIOTH 5.

2O I 19 FEAEDY SRR (R 10 FRSPHEL TWIZ D) S hiltL
NH T2 I ACDNT, HTE DI BT - 1R, DA 705 b DMHT 77 2
VAT e~ HT L F L EWNFRENTNBT IRFZ 275 L THBHL L, HETNI,
I FZ 2 7 L2 e HI0 2 U ERHALNZNEDTH S &) FIFRDHEDU
MAT 57 DONEEZBEAEERH D TH 5, XLZ2OUWHEER(S:) 2o, AW
FS5H» b 312 36%X107% (cm/fsec) D D 1 ERSL D2 B e~ 705 o THB,
ZOE TR, BHEBIR IS, OMA T s V16, AMA T2y o 29TF L w
5 MO A2 BAEFKIEM T 5 7 2 LD ENITHUE UL RE WL &R AT, 65 FEES
BTEBERMOED (JWI104) E¥% U123 DL b LIz y 7 2 2 » OUBEEEL, M
BT 2y vk x 4.1x1078 (cm/sec.), 3.9x 1072 (cm/sec.) TH = MBEETH b, 4244
IR K T & & OB 2 FEEEETR THEAE L TN b OO ER & AR —EE
BRLTINA, R 19444 31 D HFE U DM IS 7 2 & v REEERRICRE S
B0 21 EROWEERIL, FaokH T v 42x107 (cm/sec.), WM H T L F v
39x107% (cm/sec.) T 1 4Ef] (HHER) Ol b, BETREZI D LB -T 5%,

LRSI, 42 FAEFERCH DM Y 7 7 2 O, ZOIMBRORAH
BRI 25 48) WUz, ZOWMERDEESS —ZBL T3 L ERFUCHB T EHET
&5, INREHHETY 5 2 2 5T O FREBCEEPERINSI2DT, W
BEAMICHE SN TN A0 b Lz, ML T 42 EEFERD Y 7 7 5 v OFH5
FEIZOWTE, WMHBORBNERZDOWE—LEDOME I ié%@&%mﬁmﬁﬁ%
(2 HE) AR U B O RBE BN L A L TR, BLUVHES D Y, CNBRIZAICER
t®£%m%@?%%@ttcmii@m®f;@mm&%aan,E%ﬁ%ﬁﬁu%@
FhH S DI D TR YR RN OME OZ P ERIN TN AN ILD DER L
EBAHLEDHEBEATHLA, D,

H B CAOH H 7 2 & v OO R 2 48 U T O BEEHEE: 2 B
(HD) wEsHE, L% 53x107% (cm/sec) DL 5 Td b, IMH 775 o (424D
OHHER 2.5 R LIz oWk ERIE, 07x107" (cm/sec.) D M & 3.7x107%
(cmfsec.) DD LD 2R SD DY, ZOBEIZ3:1THHW, FHFF7 272 0 %2FEIT
— R RS R U S O EBUZ, 1.2x1.07% (cm/sec.) D b D& 4.0x107"°
(cm/sec.) DD & 2HRSTDH Y, fc@i}%&ikk(* 2:1 ETETHW) LU TBLT
EARETNETHA S, (WEHAEEHOBEZZ2ROC L) AEEBRM2ALROE &
EHSETAC L AL OHEN 7 72 O 5 WERCENME OB s B2 RIT
LT3 D EEZOND, BETEEVHEXER (Bi5k) OEBRREAHOMSICE
T AR GUESERO BRI ONTY) It T, EIEROCHTIM ($FE) JIDOE
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FRUZRATHAERFE®S BI% 60 43T 110°C 123 U 12 B D OB A BIAR M S8 B 53 (D 456 4
PRt 7 2 7 7 L OWHIRBO R RO 1 FRIO KR & 5 L ORBEEO% I RED 2
BOBAY Fe =T o1, KERF T2 5 LR Z0EMBICHEET A HEIORE Ch
HMBO L EHE (K¥ (seasoning)), #EE U THETHIZEICQHEE 255 TH 5)
i B OGRS 0 s BN E OZMb 2 T 5 b DTH 5 T &g, FE
BOFELINZENITLHIDTH B LA B,

VII # =

i) FHESAERICIWT, FREEEIEN (L. Kaempferi Sarg. 42 FH:) #5 5 » L O
BeEB (1 680 0TI, 2 O3B O BRI D WRBIICIS N TR, OMF S &
# 13 4.1x107"% (cm/sec.) D 3 D & 4.9% 1073 (cm/sec.) D & D & O 2 FERkSH 4: 1 D4
BATHYLL, ZOWMF 7 7 2 13, 11x10" % (cm/sec) D DDAPLRD bDTH 5 T
ERIRE UL, RH 775 o ehBER 25 FRAE (LA KRG8 s s R R e 2
DR 2 RE U IEER R, OMF T 72 31217 1 BOWEER 4.1x10-%(cm/sec.)
DEDDADLKY, Ho THEMHZ 7 & L OFHBBEEI 0.7 X107 (cm/sec.) D & D
& 3.7x1071 (cm/sec.) D DD 2 FERSHS 3:1 DHIRTHILL T WAL & &I 12, T
U THEILH 1 FERRF U T 2 O 2 R LIz L T A, OHMF 5 & 43 4.3x1071
(cm/sec.) D 4 D 1FERLST & DR D, TWHHFF 2 5 112 1.2x107* (cm/sec.) D b D & 4.0
X107* (cm/sec.) D & D & D 2FE®S DS 2: 1 DIEBEH TR U TINB T &2 anlz, WS
TIE, B 7 5 L OWBER & 2 DRSS HIHBOEE IS L, BEEO
PIRBNSDTHBC &2 o1, AXEERH 7 7 5 ODFHSTEIE, HHEBOHEDY
B VEHRICIS N T, RS OHEARIT L 184 (BT 13, OMF S 4 ¥ 2~3
FIMAZ Y 25 T EHBINTWIIDIK L, FHHBERE 2 EMOREIcis Tz,
HBEIRIC L BBE, OMFZ 2 2 88.000, WHF 5 # 5> 94000 33N, X
A7 0 p v ODFBBRIIER 2.5 H151T30 1 3 HEEEME 2RO 1o w0, Lz 5.3
x107*% (cm/sec.) ThH 5T & 2RIz,

i) FEEIR (19 F4EL08) 2HIEBAAMOE 28 ERSAKE L T 0
D5, OHIAMBIY 7 7 2 it U T 2O 235 U o, O, Wt 7 5 &
zofid 36x107° (cm/sec.) D & D 1 FEKS L b 725 T & RU 2 DEHSTRIERK
BB i, oM A 7 7 2 172000, MH S 2 52 294,000 &5 b HTED 42 FFAEES
HOLDL O OFE UL RTHY, TMI T 75 3IBICARENLDTHB L E Hir,
N DHEH 7 75 % VERRE U TREBEZ OWEER 2R UL E ChH, OMF T 7
7 v 4.2x107"2 (cmfsec.), WHF# 7 ¥ # o 39x107* (cm/sec.) & 75 b, Kty & Tkt
bIA—RED LD TH M, 1HEMIDEEOPIIKRELE S TNBT LR, TLTA
WA 70 2 3, TORFEFFOREEP L VAL, OHMBHF T 75 & bicitskd
Jiil e- #7072 o ThBHT iR, HEEBSWIOME S 250 e~ #5272 LTl
BRIBT IRHT T2 ThHo100 & ERETIE, 2 MOTEELEL S TWNWHT L%
oz,

i)  FEERIER (65 4, HAM O FHEHBENAER 10ESE L2 L 0) OnHn
MBI T 7 7 5 L ORI, M F T Y 5 L 39x1073 (cm/sec.), DMHF T & & o
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4.0x10"¥ (cm/sec.) D 5 DD 1 BRSSP 5, F xR - TWNT, HERSHEET 77 7 LB
xZD#EB LICLTNB L &AL,

RREEDL, FEGITH W TAEEOHRE TER 2 VIl ID W IR ER MM B E R
TROEFECORETEH N 2 N IIIIV R ARSEAE PO USE 22 U TH%ET 5,

g8 £ T B

1) EH B JUNAKEBREREEHEE, 5275 (1956).

2) KBZ—HE, RIMIES . HAEMAE, $2%. ]

3) B. A. Brice, M. Halwer, R. Speicer: J. Opt. Soc. Am., 40,768 (1950).
4) B. A. Brice, M. Halwer: J. Opt. Soc. Am., 41,1033 (1951).

5) ¥E CEM: SUNAEBEREIME, $12, 838 (1952).

6) B HEE: AMAPEEREEMERE B14%, 815,425 (1953).
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STUDIES ON THE WOOD FORMING CONSTITUENTS IN THE
HEART WOOD AND THE SAP WOOD (IX)

The comparison between the Galactan in the Heart Wood and that
in the Sap Wood of Larix Kaempferi Sarg. (2)

Tsuneki WATANABE
(Résumé)

In the previous (7th) report, it was stated that there were distinct differences
of the chemical and physical properties between the galactan in the heart wood
and that in the sap wood of L. Kaempferi Sarg. in Japan (Hokkaido), that is,
the galactan in the heart wood consisted of two components with the sedimenta-
tion velocity constants of 4.0-4.2x107'*(cm/sec.) and 4.8-5.1 x 10~*% (cm/sec.), the
ratio of the two components being four to one, and that in the sap wood con-
sisted of one compent with the sedimentation velocity constant of :1.1x10-!?
(cm/ssc.).

After about two years, the measurement was made again with the same
galactans in the heart wood and in the sap wood that had been held for about
two years in the descicator in the author’s laboratory, by the ultra-centrifugal
method, and with some new galactans in the heart wood and in the sap wood
of L. Kaempfer: Sar. with 19 year rings and 65 year rings respectively by the
ultra-centrifugal method and the light scattering method.

The following are known from the investigations.

(i) The galactan in the sap wood consisted of two components with the sedi-
mentation velocity constants of 0.7 x107'*(cm/sec.) and 3.7 1072 (cm/sec.),
the ratio of the two components being three to one, and the galactan in
the heart wood had only one component with the sedimentation velocity
constant of 4.1x107**(cm/sec.). After another year, the galactan in the
sap wood consisted of two components with the sedimentation velocity
constants of 1.2x107 (cm/sec.) and 4.0 x 107! (cm/sec.), the ratio of the two
components being two to one and that in the heart wood had only one
component with the sedimentation velocity constant of 4.3x107'® (cm/sec.).
After about two years of preservation after extraction, the mean molecular
weight of the galactan in the heart wood (42 year rings) was measured to
be about 88,000 and that in the sap wood about 94,000, by the light scat-
tering method.

The galactan in the heart wood of L. Kaempferi Sarg. with 42 year

rings which had been held in the descicator for about two years after it
was extracted, had the sedimentation velocity constants of 54x107®
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(ii)

(iii)

(cm/sec.) that is the sedimentation velocity constant of the galactan with
the effect of the concentration excluded. (concentration of the galactan
solution tended to zero.)

The galactans in both the heart wood and the sap wood of L. Kaemfer:i
Sarg. with 19 year rings that had been seasoned for about ten years in the
laboratory had the sedimentation velocity contants of 3.6x107'3(cm/sec.)
and the galactan in the heart wood had the mean molecular weight of
172,000, and that in the sap wood 294,000.

From the results of elemental analysis of the galactan in the sap wood
of L. Kaempfer: Sarg. with 19 year rings, it can not be called an arabo-
galactan of a new type, but it is exactly the same e¢-galactan as the
galactan in the heart wood of L. Kaempferi Sarg.

The galactan in the heart wood and that in the sap wood of L. Kaempfer:
Sarg. with 65 year rings after cut and seasoned for about ten years in the
laboratory had almost the same sedimentation velocity constant of 4.0x 103

(cm/sec.).



