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Koichiro Kitao : Studies on the Ray and Parenchyma Cells in the Hard-

wood Pulps. X. Substances in the Black Liguor Sklmmmgs in the Birch
Kraft Pulp Mlll (contmued) :
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L7 77 VEROHARDE, —rRRERORMGCEL CRECSBEER T 5 (Black lig-
uor skimming) z & BV IR ~7z, ¥ Black liquor skimming X 0 % D&M+
HYE L L TR 2% D B-sitosterol % X 1¥§90.16% © methyl betulinate CyuHs0Os & H 7
INHZPEEWBE Licz &, SHEEBR Y I I MOBHEMIYEDL L ELONS L x#H
Uto COYHILDOWTREZDE Y T 1 A FBEL DB Betulin CsoHsoO: & 0 E WA
WHE &R D O RARIEIKIC X DHERRT 5 2 &3 T& oo EePUWEPICEREY
BEOBRIKKNA I S ORYEnR L b5 cOF X O EHHEIE LEL.2% @ squa-
lene CsoHso 3 L OXZ OEELUHE L E 2 D 5 HEFI0.8% » 518 Shizo - squalene 121916
FELARFHE L2 R Licb O Td 54, H. Marcelet? pi4+ ) — 7 iAo v ey
CRE LT ERRC AT LT o Lambi, AR L steroid % X ¥ triterpen-
oid L rMd GEHD LD L ShTwa, J. Fitelson? 1 X g4 ¥ — 7 AR 7 v b4 25—
66% XA E b Iz B oMo Iic i L TV ETh 5 Lih~, K. Taufel, H. Heinisch,
W. Heimann® @ X+ Y ~7 MO/ MNERFHECRZEININAREMFCEEEIR
RWEEbhTuwad, LMhLAND—HAMORSE L TRREREN RO TR WA LR
bR bDTHD. Fro N THBER LI & Tk, AA7OER B B—RcKoIE
FTiabblit (EE LTRIFEY 7= OAELOLD) » F7 A7 VI X 5FEE 2k
FET o, kEERBESC X S3BILEERTHbR T\ %A, squalene #EFR{bic Lo
LBOEFRLBN L CHEBT 20 LnELbD, (R OBOHELIE VS 2 BB AR
FIE AN R B IR T Wi &b 5) o ¥k squalene & B-sitosterol & <17 D
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B @R TRr=Fvy7m ) F) LTHEYISE 2Bk, thvk T00cc D~FF VICHEHL
BITCIKET 5 » 6 € OAFER m.p. 128° O AT o —AnEER Lk C A2 HIRK X
DAaFy v 2 GEELLEOT €+ YES LETTCHRET 2 & 5128 DA T » — L 53
Bal7ce ChERhbBRELZRBELEBS~F ¥ v IC B L 8008 @ deactivated alumina
(Al:O; 100g 1wt L10%BERE 4cc i) OH T ACET Lk ~FH v IEHK 2 EE 3
NEKIB2 8 OHRY, DV T~y ¥V EHK L O EREIE U328 oKW £ 187z, K%
~FHVTHTDHCFBETHRESIRES 1.682038 50, FORKLIOVVEDRT v — A pfE
bhte, LERstIRIESRRATIR D triterpenoid BEH TH 3, DWW T2~ T LEHPHIEI 8D
HRERY T RIDIATr =3B bRk, DWTA LK, —LEEWIRED TERL 2,
ERDES5C AT v — AR EFTICEHbRERN YY) AFNL 7 e< bR VY Y I TCHET S &
T &K FA—TH#MD B-sitosterol L B IhBbDTH 5,
ﬁ@®«*%/ﬁ&%wgmﬁ%%@f@ﬁo«%#/3mmzcamwmg@dmmw
ated alumina ICIET Lize O 300cc D ~F v EHK LI BE T~ 5 v % B3
THEEEORPRHEOFEWIHRYI2E #E % (1) KRD 500cc O~F+ viEHKREEA
TR I DKEOOPSHE DT WIIRY4.28 257 (Do ~F v VEBEHEMH /R D Th
LEBEDNY ¥ T8 EOREEERYES L (Do (1) EZr=tA Y Y 7C LEE
CERT 2 (Rr=0.8) B—¥HETHD, AMIOFAR L L L EZ L bR 5HE (ERIEKI0%)
squalene *HEEH LA b0 LRSS, YW EFEEBE L TENRBDLREL V., ([Dk 2~
3 spots 55X EBEWTHoko (1) BREAEDOEFWE—D spot (Rr=04) *52 %,
(1) & 4mm # 260° T2 L AEIBH L, BHYIZ 7% 1.4962, MEG 2 H O HIB L THR
Jis\e C 87.58%, H 12.219% (CsoHso : 87.72%, 12.27%). ~v ¥ vERIKAK FIc X 5 M
W=412. UV TELVWHEOWMIEETET %, Aid Ol squalene 7,?° 1.4954 & IR (KD
B#&+hE X —FK Lk,
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Fig: 1. Squalene CgoHg. (liquid) ‘

() & squalene X D¥:FT, 2mm # 265° CHEMH L, %078 no 1.5083, K5 OS5
np*t 1.5095 @ np* 1.5111 F7chHH squalene X DEFTREFE V. 7 e+ v —EBRE
THRALTHEL RV, C%sw/Hmsw/NﬂNS%OEﬁé@ﬁk%Iﬁéog®%
Bl SRELET 20K 1k squalene FELYHH & £ Tk <o } A

squalene hexa hydrochloride : EFZ® squalene & ¥ 2 bh 544 & %=~ 7 L £ 40cc
e, =5 wHBHLERS HCl 7 A% & C4K T % hydrochloride #iF#AL 7« + v
X OERETRIENIRFETER 1 8 #5872, Cl 32.19% 3753 CsoHso-6HCl 12 ¥V o sq-
ualene LB L 0 b1z & A Xk LT hydrochloride #HB b7 £ b v X O EE
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hexahydrochloride RXEPIC X HE7 £ b VEEE O m.p. 143-5° B XU 7 & bV BED
m.p. 107-8° © 2 isomers LA 3N 5T TH 5, £FED hydrochloride 1 g So% 7
v 30cc T 40°C TRE LI RED DT I BIAIEW X HHIL .

Squalene hexahydrochloride o " Squalene FELIME
m.p. 147°-8° 0.04¢g m.p. 134°-9° 0.06 g
120°-125° 0.08 ' 105°-9° 0.14

104°-108° 0.2 88°-92°  0.34
90°-103°  0.08 ' ' ’

Tiebb squaléne FLEWHEOT KRR ORI NE L Vo Eic squalene LEZ b
LHOT bEMAKS DO m.p. B EL OCREWEEZLONBRFEEST S,

Br BN & & 5 squalene DER : FEL OHIK squalene (B F{LRK90%) 11 J. Fitelson®
@ pyridine sulphatebromidereagent 1 X % Br WINEic X g squalené #H90.5%
LD, B -

betulin 3-acetate : > 5 # B (FK) X OHE? L betulin X 0% L7z betu-
lin diacetate (m.p. 218°-9°) 5.5g A A & / — /- FAFH+ v (1 : 1) 1000cc 1o & 2 LFT
5 (half saponification) P10f5® KOH #nz# 10° O%iEc 12 hrs KB L 7= -HCI
TH LERAEE LV ¥V TUR U TREYLFEN L. <Y ¥V REW L 0547 1k
4 (betulin) 1.58 287, DWW TIE¥ % deactivated .alumina .100g ®#» 7 Al L
oo NXVEVEHY AL, DWTRVyEY c =T (1 1) THEHL T HE Y betulin
3-monoacetate . m.p. 260° * 1.78 Btz

Betulin 3-acetate @ CrQOs; Eg{t : Ruzicka £%® 0 fjgkic /s 527, betulin 3-acetate
2.78 % 80cc DIKERIC &2 L o hiciK 2.7cc+ KEE 4ec 1 1.628 @ CrOs e Lz b D
A 20° T 15 min ZEL Tz kb 07k 30 min FHE L TH 5 135¢cc D 10% &g Kic ik
FL 60cc D=~FAT2EHME L. =— FABEEH BEIK TV, 2L 2N NaOH 20cc
AMz, K—=—F LV REICEE S Na- fHx=—F7 LB IEKTECDWTE= 2/ — L1
L LAEYZIFB L 30ce % TR LR CRMME L LA EOKE ML THIE LI acetyl
betulinic acid O¥KIRKESR 1.48 #Hlco AYH 0.558 % =— T AR EDLFT VARV
D == FNER 2 BN CEBEEEZBELBO~F T VR LD LREY R IFBR L, <
hE e L %2 Cr-ORMYRTELCBREIN, BHZBELAZ/ -V TUBRTHIEED
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i methyl ester $HIR&ETE m.p. 190° 0.48 3B bhk, chiw 20cc D_XvELvicEnl
deactivated alumina 30g ®» J Al LIEHEAEEL =2/ — L L O#ESR & /N R
m.p. 199°-200° @ methyl betulinate acetate CysHeeO: i % B izs S h LBIROYEIER
Bi7c b oic IR (nujol) HET 5icELl A—Th ok, | -
YUY AZFAZ =AYy ] R Kirchner %% 0HKIc X o MilL L,
Merck : Kieselgel fein gepulvert 40g 1 2 & OWEMERE 2 N 2 B L  hic K 78cc *
Mz THl ETHME LA BORE M2 TEMICKE Y THEDbIC 25X200mm O F 7 ARIC
P BA Lowv T 105°, 15 min MEEEE L <o b NaOH- 5 7 — 2 — dhic ERE Lz
EAREHEE L TRET~F YV - =F A7 2x— 1+ (85:15) AV, RUCREREY
spray L7, squalene R, 0.8, methyl betulinate acetate Rr 0.5-0.6, 3-sitosterol ace-
tate R, 0.4-0.5, “Squalene FELUMWHE" Rr 0.4 HERERVWSh g & A LRAEOKRERT
HDlo

Résumé

A part of the extractive substances of the birch wood are left in the pulp even
after bleaching because these substances are present in the ray cells. However,
some parts are able to go into pulping liquor and will again gather on the liquid
surface forming so-called black-liquor-skimmings at the recovery process.

In the last report, beta-sitosterol and a triterpene acid ester, probably methyl
betulinate CsHs;00s; was found about 2% and 0.16% respectively in the skimming.
The latter substance was confirmed in the present report either by IR absorption
or mixed melting point with reliable specimen of methyl betulinate prepared
from betulin. _

Furthermore, squalene CsHso was found about 1.2% and confirmed either by
comparing silica gel chromatostrip or IR absorption with squalene purified from
commercial specimen. :

A substance like squalene was also found about 0.8%. Squalene is eluted
from alumina chromatocolumn by hexane, but this substance could be eluted
only by benzene. It boiled at about 265° at 2 mm, gave higher reflactive index
np%* 1.5083-1.5111, lower carbon content C 85.54%, H 12.509%, higher MW 505, gave
also hydrochloride similar with squalene but remained amorphous on repeated
crystallization from acetone. ‘

Difficulty in removing last traces of extractives from birch pulp has been
frequently reported. Usually, chemical pulps are bleached in the following
sequence : chlorination, extraction hot or cold with aqueous alkali and final oxida-
tive bleach  with hypochlorite. In this case, squalene may absorbe considerable
chlorine and increase its weight. Furthermore, either squalene or beta-sitosterol
will never be brought into solution by such mild oxidation. Removal by disper-
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sion with surface active agents also appears difficult as these substances are

confined in the ray cells.
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