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Lipids from Spinal Cord of Sperm Whale

II. Fatty acid and fatty alecohol composition of wax and
glyceride from the sperm spinal cord

Mutsuo HATANO*, Koichi Zama*, Hiroshi WATANABE**
and Hisanao IGARASHI*

Abstract

The acetone-soluble lipid obtained from the sperm spinal cord appears to consist
of a mixture of waxes, glycerides and sterol esters, the constituents of the first

ones being preponderate (about 72% of the acetone-soluble lipid).

This lipid was fractionated by a silica gel-celite column into three fractions,
Fraction A (wax A), Fraction B (wax B), and Fraction C (glycerides containing

free fatty acids and sterols).

Fraction A and B were fractionated by distillation to yield 11 and 6 fractions,
respectively, from which acid and aleohol fractions were separated by the saponi-

fication, and then identified by gas liquid chromatography.

Fraction C was refractionated, by means of chromatographic separation with
2 silica gel-celite column, and also treated by the same procedure as mentioned

above.

The composition of the acids and alcohols of waxes was found to be straight
chain from C, to C:2, and general similarity was observed between both acids

and alcohols.

Fraction A and B contain octadecenoie, hexadecenoie, palmitie, arachidic, and

myristic acids for the most part, and mainly octadecenol and hexadecanol.

Fraction C contains mainly octadecenoic, hexadecenoic, palmitie, eicosenoie,

myristic, and docosenoic acids, and also a large amount of cholesterol.
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FEETHMEOHEEL & 2 5H RARKNICRBEL T 70, TORRED, SOHEKDZHEEH
BHONIOTHET 2,

KRB IURR
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HEFTETHHRAETH 2L BRI IO 7L I~ VOMBITEEZ L o WEme s kL,
IBREME & Ry v by (FAa—L) LiZHF, HAZSTY A YIZIY 2 FAZRFLEL, BE
BEAERIZE -, T725— &L, B KGL-2 BAR 7 o=+ 75 72k Vel FEV{T-
7o

Solvent system

Yield |
(e) H———10% B~ H+=—B—~t+-30% M- B—~
H © n- hexane
B ! benzene
M > methanol
10
5
0 10 20 30 40 50 60 70 80 90 100 110 Tube no
-— Fract. A ~e+—TFract, B——ete—Fract. C—l
Fig. 1. Fractionation of the sperm spinal cord oil on

gilica gel-celite column
The eluate was collected in 100 ml fractions

Table 1. Properties of eluates separated by means of silica
gel-celite column chromatography

Eluate Original*
fraction mixtare Fract. A Fract. B Fract. C
Tube no. 1~50 51~85 86~107
Yield g 150.0 84.1 43.9 23.2
% 100.0 54.2 28.6 17.2
Brownish Pale yellow . Brownisn
Appearance Viscous lig. |  lig. Yellow lig. Viseous liq.
ny 1.4630 1.4624 1.4698 —_
Sap. no. 141.1 129.0 144.6 182.7
Acid no. 19.4 0.9 2.6 64.9
Iod. no. 79.1 73.3 63.1 97.8
Glycerol, % 4.3 0.4 0.6 6.6
Unsaponifiable matter, % 41.6 51.8 30.0 28.6
Total sterols in unsaponi-
fiable matter, % 16.6 5.6 8.3 94.4

* See Fig. 1 and Table 1 of preceeding report?’
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HA7a= 777+ — (GL.C) O% & LTk, Diethylene glycol adipate polyester # 2
3m, 77 LEBITIBEBOBAE 210°C, 7 a—~L DAL 240°C, He Fidi: 80~60mi/min

T E%Fs:

<y 2 VEEROREI

Thd,
Table 2. Properties of fatty acids and fatty alcohols
prepared from each eluate fractions
Fract. A Fract. B Fract. C
FA Ale FA Ale FA Ale
ny 1.4573 1.4636 1.4567 1.4758 1.4652 1.4756
Neutr. no. 204.5 — 223.5 — 205.5 —
Acetyl no. - 184.0 — 190.7 — 134.5
Iod. no. 81.2 61.7 63.5 69.2 70.4 82.4

Abbreviations are used as follows: FA, fatty acids; Ale, fatty alcohols

Table 3. Fatty acid and alcohol composition of Fract. A, B and C, (%)

Fract. A Fract. B Fract. C

Cn:m

FA Ale FA Ale FA Ale
10:0 0.3 — 3.9 1.4 0.3 —_
11:0 — — 1.2 0.9 — —
12:0 1.6 — 5.4 1.8 210 —
12:1 — — 0.5 1.4 — -
13:0 1.0 — tr. 1.2 — —
14:0 7.0 1.6 10.3 4.2 7.2 2.0
14:1 3.1 — 1.9 3.0 2.4 —
14:2 — — 1.3 2.2 — —
15:0 0.5 0.8 0.8 1.4 0.6 1.3
16:0 7.4 30.4 20.7 17.6 12.8 27.9
16:1 17.8 5.5 9.6 8.7 13.3 5.7
16:2 2.1 1.5 10.8 5.0 1.9 2.2
17:0 1.2 1.7 2.2 1.9 — 3.5
18:0 1.3 6.0 4.6 11.0 5.0 4.4
18:1 33.5 47.9 14.2 14.9 34.6 45.3
18:2 1.3 1.8 4.8 5.2 1.7 2.1
19:0 0.2 — 0.3 1.2 0.3 —
20:0 16.7 2.8 — 3.6 — 3.5
20:1 — — 4.7 2.2 10.8 —
20:2 — _ — 5.8 — 2.1
20:4 5.5 — 2.8 5.4 0.6 —
22:1 — — — — 6.5 —
Total 100.0 100.0 100.0 100.0 100.0 100.0

The abbreviations are used the same as the legend of Table 2.
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[1] BAHIO= M 374—12&309E50 51 REDR:

YOH TN BEERLEH, 7o) L4 F0ORAY (2:1, EEL) % 130°C, 20 Bl
FEEAEL 725D 1kg #BEE 4.Tem, £X 150cm D5 5 LIZFE, BELE (A4.7X127cm) »HEH
L, m-~¥%9 7 THiEE, 2l 150.0g & n~F4¥> 200ml [ZBBL TH 7 LITEA, RWT
n-~F % (4300ml), 10% ~v ¥ v-n-~FH ¥ (2000ml), ~>»¥> (2000ml), 80% *5 /) —
M=y (3300m) CTEHPITRV, EHKZE 100m! 8RR L7, Z ORI Fig. 1 &
Table 1 *iZ7R7,

Table 1 DFERL Y, Fract. A ZRY v bt 51.8% LB WEPTL, XBIZ7Vto—iL
ED0.4% LIEFZENMEZRLTWD, ZOZ L LA THZIOEMITLAENTT LD D
NEEZ BN, Fract. B 377 Ve 30.0% ThHY, XLREEOHRORFu—ILSEIT

Table 4. Fractional distillation of Fract. A (50.0g) under reduced pressure

Distillate B.P. °C Yield 2 Sap. | Iod. | Sap.
fraction | /2mmHg iy no. no. equiv.
| g %

Al 152~265 2.5 | 5.0 | 1.4601 | 132.4 | 63.1 | 423.7
A2 265~275 2.9 | 5.8 | 1.4644 | 108.8 | 65.4 | 515.6
A-3 275~280 3.9 | 7.8 | 1.4628 | 109.6 | 66.5 | 511.9
A-4 280~285 2.6 | 5.2 | 1.4623 | 108.2 | 67.1 | 518.5
A5 285~290 3.2 | 6.4 | 1.4623 | 107.6 | 69.6 | 521.4
A6 200~295 6.8 | 13.6 | 1.4603 | 107.0 | 80.7 | 524.3
AT 295~317 6.2 | 12.4 | 1.4636 | 106.0 | 74.0 | 529.3
A-8 317~322 9.4 | 18.8 | 1.463¢ | 105.8 | 75.6 | 530.3
A-9 322~323 8.0 | 16.0 | 1.4633 | 105.1 | 81.1 | 533.8
A-10 323~ 1.6 | 3.2 | 1.4634 | 104.6 | 83.3 | 536.4
A-11 Residue 2.4 | 4.8 | 1.468 | 104.5 | 89.1 | 536.9

Table 5. Properties of fatty acids and fatty alcohols prepared from each distillate fractions

Fatty acid Fatty aleohol
Distillate Methyl
fraction 2 Neutr. Tod. e:ﬁ:ery Acetyl Tod. Acetate,
o no. no. 20 no. no. 0y
np

A-1 1.4585 233.2 68.2 1.4500 191.8 54.4 1.4762
A-2 1.4564 226.8 68.0 1.4482 191.1 54.6 1.4573
A-3 1.4573 221.5 70.5 1.4490 189.8 55.2 1.4516
A-4 1.4581 213.4 72.1 1.4498 189.8 58.1 1.4507
A-5 1.4583 212.7 75.7 1.4499 189.8 54.9 1.4516
A-6 1.4621 200.1 78.3 1.4523 188.7 75.6 1.4522
A-7 1.4587 202.4 78.6 1.4518 188.1 66.9 1.4516
A-8 1.4600 186.0 78.8 1.4528 187.3 63.5 1.4495
A-9 1.4610 186.2 81.9 1.4540 185.9 76.0 1.4502
A-10 1.4635 185.8 76.7 1.4573 185.2 56.0 1.4573
A-11 1.4797 183.4 75.7 1.4734 185.2 79.0 1.4669
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Table 6. Composition of main component fatty acids in each distillate fractions, (%)

Total in

Cnom| A-1| A2 | A-3| A-4| A-5| A6 A7 | A-8 | A-9 | A-10| A-11 [all frac-|FTact:
tions

.| 55| 8.0 58| 42! 36| 3.8] 1.4] 04| 0.6] 0.9] 1.3
12:01 0.2 (0.0) (0.0 0.2)| (0.2)| (0.5)] (0.1 (0.0)| (0.0)| (0.0) (0.0p| -0 | 1.8
ja:0 108135 13.4 [12.1 12,0 9.3 64! 41] 161 12| 2.6 70| 7.0
0100 0:8)] 1.0 (0.6) 0.8 A:3)| 0.8 0.8)] 0.3)] 0.0)] (0.2)| - .
1| 28] 711103 58| 5.4l 200 18] 14l 04l — —| o] oy
02 0D (0.8 0.3)] (0.0 0.8 0.2)] 0.3 O ) —) & -
j:0 |19 71| 6.7] 9.5 9.9110.3( 9.51 9.1| 48| 39| 56| 7o | 7,4
16:0 | (0.8 (0.0)| (0.5)] (0.5)| (0.6) (1.0 A2} A.D| 0.8)] O.1)] 0.3) T :

19.7 | 28.7 | 23.7 | 25.4 | 23.2 | 23.7 | 20.5 | 17.4| 9.6 | 4.6| 7.8
16:1 1 Glop| (1.8) (1.8) (1.3)| (1.0 (3.2)| @.5)] 3.2) (.5)| 0.1 (0.4) A7-D | 17.3
18:0| 12| 081 0.81 0.5/ 0.8| 0.7] 0.6/ 081 0.9| 0.81 14| 4 o | 14
01 0D D) 0.1 0.0)] 0.1 0.1 0.1 0.2 @ 0D 0.1 - -

.| 30.2 | 22.5|23.9 | 27.5 | 28.3 | 31.6 | 36.3 | 38.4 | 7.7 | 26.6 | 19.5
B:1 @) (o)) @0 A5 A9 @d) @) (7.3 6.1 0.8 Q.2 $2P |38.5

ol 9.0 7.40 6.5| 7.5| 8.1 10.1|14.6|16.6 | 27.5 | 33.4 | 26.6
20:01 0l5)| (0:5) (0:5)| (0. (0.6) (1.4)] (1'9) B.D| (4.4 A1) (L U6-0 [16.7
p0:4| 26 28| 17| 17] 2.0/ 281 4.0 5.2110.4128.1]28.0| 50 | 55
40 O] D] 0. (0D 0-3)] 0.5)] A.0| A.e) 0.1 a.3)| G- :

The numbers in parentheses show percentage in total fatty acid of Fract. A
Fatty acids of Ci10:0, C13:0, C15:0, C16:2, C17:0 and Ci8:2 also exsist, but small amounts

Table 7. Composition of component fatty alcohols in each distillate fractions, (%)

—— Total i
Cnm| A-1| A2 | A-3| A4 | A-5 | A-6 | A-T A—8‘A—9'A—10‘A—11 al(});_%flragi Fract.
10ns
5.0| 42| 3.2| 2.6 2.4| 2.0| 1.4 1.0] 0.8] 0.6] 1.0
14:01 03y (0.2)| 0.2 O.D| 0. (0.3)] (0.1 (0-2)| 0.1 (0.0), 0.0y L-& | 1.
0| 290 14l 1ol 11l 10] 1.0} 0.6] 0.6] 03] 0.2] 03] ool og
01 in| (01| (0.1 0.1 0.1 0.1 0.} ©.D| 0.0} 0.0y 0.0y O :
38.3 | 41.9 | 35.4 [ 38.1 | 38.5 | 33.7 | 33.6 | 30.5 | 25.8 | 22.8 | 24.6
16:0 | (1 9| (2.0 .| (1.9) @0 4.5) @.D| G.1 @.D| 0.7 (A.ay GL-8 | 30.4
61| T2] 68 72] 6.7 70| 5.9 51| 54l 87| 43| 28] oo oo
10l (0.4) (0.6) (0.4 (0.5 0.8)| 0.6} A.0) (0.8) 0.1 0.1y - :
16:2| 26 151 2.0 L] 161 19| 18 16| 14| 2.0] 14| oo 15
2| i) (0.1 0.1 0. 0.D| 0.2 0.2 (0.3)] 0.2 0.1 ©.1) .
1o | 290 18] 200 17] 16] 16| 18] 14| 151 15| tr| ol i,
01 oD 0.1 @2 0. D ©.2)] 0.2 0.3 0.2 ©.1) ©0.0) & :
18:0| 49| 1.6 28] 2.4 25| 3.0 5.5| 4.2 3.8 88[10.2 4| g
0 D) (0.1 (0.2) (0.2 0.2 0.0] .| (0.8)] (0.6)] (0.3)] (0.6) & :
36.6 | 38.7 | 42.6 | 42.4 | 42.8 | 47.6 | 46.2 | 50.8 | 57.1 | 53.1 | 51.5
18:1 | 1.8) (2.2 (3.3) 2.2)| 2.7 6.5) G.7)| (9.6) O.D| (1.8) @.0) &-9 | 47.9
1gz| 07| 11 28| 170 14] 19 20| 1.9] 26| 15| 34| g | yg
2 0.0)] (0.1 (0.2 (0.1) (0.1 (0.2 02| ©.3)] 0. O.D| .y L :
o0:0| 29| 1.3] 1.0] 1.6 12| 1.2] 2.0| 2.6 3.0| 5.2 5.0| 5
0 @D 0D 0.1 (0.1 O.D] 0.2)] (0-3)| (0-5)| 0.5)| (0.3)] (0.3) 26 | 2.8

The numbers in parentheses show percentage in total fatty aleohol of Fract. A
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8.8% TRy v {LUFORBHITAI~A I VDD EEL B, TV eo—LE (0.6%)
NHEDEZHOETEDIRLAENOT ThHD EEL2BNSD, Fract. C (38fist 64.9% L&\ EE
RLTWDA, ZOZ LIZEEEIREEOEVZLETRL, EBIERYT vt (28.6%) HOZF
o—LEHR 94.4% LIFEBIBCIENS L TORATO~AIZAFADFEDZELLN, 7 U+
O~ LSRN DI ORNIIELREDT VT4 FOEENDET LHAEEIN S,

Fract. A, B 84U C ORI E 7L a—LOME: SEHRSEEHRZL T >~ Lk,
FeRsEEE 7L a2 — L 22O, FhFAOHEIKRE GL.C. 2k AMBOBRELITIio7o05, TOB
¥ — 7 EREOBRIIIN T ABERBICI WL, KERIBOZ L EEHID DD CIED ThE
SERMEINTEAEBEL VW LFE, BEL? A BEL Tnd, ThEiC—7EREEL - TE
BEHEBEE Bl CGHER21T o7z ThBDERIZ-OWTIX Table 2, 3 2R,

[2] Fract. A ORFE:

Fract. A OBEEHR L ERHPOBRBBRELIUTILI-LOMWR: T4 70< MIE-To
HEXi7- Fract. A © 50.0g 2REE 2mmHg THE LT Table 4 (RTREELE,

ZORE, BROLERCEDRuTOTER (XY ELSE) ETRBFIEOCHMARD b, K

Table 8. Distribution of component fatty acids
(All results are given as m

Cn:m

10:0 | 12:0 | 13:0 | 14:0 | 14:1 | 15:0 | 16:0 | 16:1

Fract.
A1 FA 0.2 | 07, o1 | 12| 03| 00| 12| 19
Ale = = S Z 1 o8| 40| o7
A FA 0.8 | 11| 01| 1.8 09| 01| 0.8 | 2.7
Ale = - Z | o ~ | o2 | 50| 08
A3 FA 03 | 1.1 | 01| 238 | 1.8 | 01| 1.0 | 3.7
: Ale S S Z 1 o2 | 57| 12
Ad FA 0.1 | 05| 01| 1.4 ] 07| 01, 10| 2.6
Ale = = Z 1 o3 — | o2 | 41| o
Ak FA 00 | 06 | 01| 1.7 08 | 01 12| 2.9
Ale ~ = Z ] o3 Z o2 B1| 1.0
At FA 06 | 1.3 00| 28 | 06| 02| 27| 6.3
Ale = = = o 2] 03| 95| 1.8
AT FA 0.0 | 04| 00! 1.7] 05! 01 23] 5.0
Ale = = | 0.4 20 01| 86| 13
A8 FA 01| 02 00| 17| 06| 02| 33| 65
_ Ale = = S ] o2 | 1158 | 21
A9 FA 04 ] 02| 00 | 06| 02| 00| 1.5 ]| 3.0
Ale = = Z | o3 = 01| 85 | 1.8
A-10 FA 0.1 | 01| 00! 01| 00| 00 23| 3.0
Ale = = Z 1 0.0 0 00 | 15| 08
A1l FA 03] 02 01| 038! 00| 01| 06 0.9
Ale = = S ~ ] 0o | 30| o3
Total in all | FA 2.4 | 6.4 | 06 | 156 | 6.4 | 1.0 | 17.9 | 38.5
fractions Ale = = S Z 0 18 | 68 | 11.8
FA 0.9 | 4.0 | 2.3 | 1563 | 6.8 | 1.0 | 14.5 | 84.0
Fract. A Ale = = | 38 Z 0 16 | 622 | 11.4

* Wax is derived from the following equation:
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IZIXEEFE Ty LU TR IR E 7L 2 — L Okt Table 5 2R3,

BFHAOGLC. 2k 3RBFBRE7LI—LVOMEE: EESOIRTR L 71 2~ L OERY G.L.C.
2 o> TRO7-#EFIL Table 6 & 7 12577,

BHEAETZBPBRETLI—-LORHRE: oY 1ELI2RD S & < R,COOH+R,0H=R,CO-
OR:+H:0, IMfiL 7L a2~ LB 1EALLVBOT, Table 6 & 7T IR - EEERILY € AR
IR E LIRS L 7L 0 — L OSHRIE R A L o85BS TiE Table 8 (2574,

ZORBENOEEFORIBET L I—LDENL % OEMNE 572 BLWZ M5 LT Fract.
ARuvINRdZ LaBHOND, $ERSES (A1, A2, - A-6) I EBR L U7 L 2
— VI EDITRBRONZ LD LI s 0B L, EEAESy (AT, A-8, --A-10) L8
BEy (A1) CREBORE WRIBE 7L I~V L 050 7536 ET D &3 ERAED S
nize
[3] PFract. B 0igsk:

Fract. B OREAR L EWSOBRBRBRELIUVTZLa—-LOMR: BEISL70< Mok o To
E i/ Fract. B @ 20.0g % Fract. A D& LA L TRESE 2Tk (Table 9), x5

and fatty alcohols in each distillate fractions
moles per 100g of Fract. A)

16:2 17:0 18:0 18:1 18:2 19:0 20:0 20:4 Total Wax*
0.2 0.1 0.1 2.7 0.1 0.0 0.7 0.2 9.7 9.9
0.3 0.2 0.2 3.4 0.1 — 0.2 - 10.0 :
0.2 0.1 0.1 2.3 0.1 0.0 0.7 0.3 11.6 11.6
0.2 0.2 0.2 4.2 0.1 — 0.1 — 11.6 '
0.3 0.2 0.1 3.3 0.2 0.0 0.8 0.2 15.56 15.5
0.3 0.3 0.2 4.1 0.2 — 0.1 - 15.5 :
0.2 0.2 0.1 2.5 0.1 0.0 0.6 0.1 10.3 10.8
0.2 0.2 0.2 4.1 0.2 — 0.1 — 10.3 :
0.3 0.1 0.1 3.2 0.2 0.0 0.9 0.2 12.4 12.5
0.2 0.2 0.3 5.1 0.1 — 0.2 — 12.7 '
0.6 0.3 0.2 7.6 0.1 0.0 2.2 0.5 26.0 26.4
0.5 0.5 0.7 12.1 0.5 — 0.3 — 26.7 :
0.6 0.3 0.1 8.0 0.2 0.0 2.9 0.8 22.9 23.5
0.5 0.4 1.2 10.7 0.5 - 0.4 — 24.1 :
0.8 0.5 0.3 12.8 0.6 0.2 5.0 1.5 34.3 35.4
0.6 0.5 1.5 17.8 0.7 — 0.8 - 36.5 '
0.5 0.5 0.2 10.7 0.6 0.1 7.0 2.7 28.2 29.6
0.5 0.4 1.2 17.0 0.8 — 0.8 — 30.9 :
0.1 0.0 0.1 1.5 0.1 0.0 1.7 1.2 10.3 8.2
0.2 0.1 0.5 3.1 0.1 — 0.8 — 6.1 :
0.0 0.5 0.2 2.0 0.6 0.0 2.5 2.2 10.5 10.8
0.2 0.0 1.1 5.6 0.3 — 0.5 — 11.1 :
3.8 2.8 1.6 56.6 2.9 0.3 25.0 9.9 191.7 193.6
3.7 3.0 7.5 89.3 3.8 — 3.9 — 195.5 .
4.2 2.2 2.3 59.3 2.3 0.4 26.7 9.1 185.3 188.4
3.0 3.3 8.8 89.3 3.5 — 4.6 — 191.5 .

Wax (m mol)=%(fatty acid + fatty aleohol) m mol
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Table 9. Fractional distillation of Fract. B (20.0g) under reduced pressure

Distillate P. ° Yield 2 Sap. | Iod. | Sap.
fraction /2 mmHg "o no. no equiv.
g %
B-1 184 ~200 1.0 5.0 1.4586 122.7 69.7 475.2
B-2 200~213 2.1 10.5 1.4559 120.4 73.1 466.0
B-3 218~216 5.5 27.5 1.4557 119.8 63.2 468.3
B-4 216~218 1.7 8.5 1.4551 108.9 62.8 515.2
B-5 218 ~226 2.0 10.0 1.4612 101.0 61.2 565.5
B-6 Residue 7.7 38.5 — 101.9 54.8 550.6
Table 10. Properties of fatty acids and fatty aleohols
prepared from each distillate fractions
Fatty acid Fatty aleohol
Distillate Mothol
fraction 20 Neutr. Iod. esete ¥y 20 Tod. Acetate,
"o no. no. or, "o no. no.
Np
B-1 solid 233.8 47.4 1.4451 1.4696 9.7 1.4681
B-2 solid 233.5 39.6 1.4426 1.4615 113.8 1.4621
B-3 golid 231.6 37.8 1.4416 1.4614 105.0 1.4620
B-4 solid 232.0 36.2 1.4420 1.4622 110.2 1.4632
B-5 solid 222.1 37.7 1.4461 1.4704 104.5 1.4721
B-6 golid 213.9 59.5 1.4720 1.4851 72.0 1.4863

Table 11. Composition of main component fatty acids in each distillate fractions, (%)

Cum | B-1 | B2 | B-3 | B-4 | B-5 | B-g | Tocalinall | gy g
12:0 05 oH| IH| op| bl &H 6.9 5.4
wo | A% Qo @o G dh| ds| o 10.3
14:1 OH| 6| @p 6 aHl O .9 1.9
160 09 6D | 68| 6o Gn| G| @O | 27
61 0D Qo Go | do | G| dn| O 9.6
16:2 ((1)2‘15) ((lﬁg) (%I%) o9 (312) %332) (10.9) 10.8
18:0 on | @3 0| 6 @ &b 4.6) 4.6
81| Q8| G5 GhH| ab | 4hH| & @D 14.2
20:1 (313) (gig) (i’ﬁ% (333) (gig) (gig) @.D 4.7
20:4 @D 6! OB O ob! &5 @9 2.8

The numbers in parentheses show percentage in total fatty acid of Fract. B
Fatty acids of Ci0:0, Ci1:0, C12:1, C13:0, C14:2, C15:0, C17:0, C18:2 and C19:0 also exist, but small

amounts
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Table 12. Composition of main component fatty alecohols in each distillate fractions, (%)

Cum | B-1 | B2 | B8 | B4 | B-5 | B¢ | Toalinall | gy g
12:0 OB & & b @] © a.n 1.8
o | Gh| ob 6n| 0B @b dw @D 4.2
l4:1 eH| @] oh| &H| CD| &9 G.0 8.0
wo | 45| B ED BD| B BH| aw | e
16:1 OH| 6| ed| @b ol &H &7 8.7
180 05| Gn| | 09| Gp,| ¢ | @9 11.0
w1 @S Gol an| &b @b &9 wo 14.9
20:0 0| 0B A & o ¢ (.6 8.6
20:2 ) ahl o &5 &H ool a6 (5.8 5.8

The numbers in parentheses show percentage in total fatty aleohol of Fract. B
Fatty alcohols of Ci0:0, Ci1:0, Ci12:1, C13:0, C14:2, C15:0, C16:2, C17:0, C18:2, C19:0, C20:1 and C20:4
also exsist, but small amounts

ZEBYyHALELNIISIEEE 7L 2 — L OMRE Table 10 1257,

£HHD GLC. [ckIBHBEFLI—ILOEM: Fract. A OFELRAKLTOMMERDR
%243 Table 11 & 12 IZ5R 7,

BEAIBT ABHREFLI~LOAHREE: Fract. A DBELFEREICL THEL LR
Table 13 (Z/R7,

ZORR GG Fract. B 22 0OERSA 0V THY, Fract. A L8 5/451 Fract. B
ISR AR S B 50% L HEBMIS A LHRO SR, FOMOEMIZ-OWTIE Fract.
A DBELE KA TH -7
[4] Fract. C 0%

Fract. C OB/ YOI TS5 T74—: BMEHITLIu= VI 7 4 —2k - T4 H Xhi- Fract.
C15.5¢ & n-~F U IZEML, B e E 120°C, 8 BefEM b2 FTie ooy Y A5 A-2 51 }
(2:L,EEI) 140g OH 52 (FER 8.0X60.0cm) A, n-~X 4> 400ml, 10% <Xy ¥y~
n-~%%3 300ml, N+ 400ml, 30% 25/ —N-_v ¥y 400ml CEHZTEV, Fig 2.
& Table 14 |[ZRTHERLE,

ZDORER T Y, Subfract. C-1 13ffiAS 2.9 LEWZ & L VERIRITBS R DD, Ty vk
Wik (20.0%) & KBGO Ta oDz VT4 FAFRZE IR TV HHDLEFIRD,
Subfract. C-2 (XD 35.1 L HBHE\Z & & D EEIRHEAARVEEN, ORIt
HOZRFO—LBELENI LD LTRFO—~L A7 LOBELRES I v
Subfract. C-1 & C2 ® G.L.C. |2k 2[R E 7L a—LD&AEL: Subfract. C-1 k¢ C2
PR QBRI BB E 7L 23— 224 3L (Table 15), G.L.C. iz Xk » CHREARRRIAL
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Table 13. Distribution of component fatty acids
(All results are given as m

Cn:m
\\ 10:0 ‘ 11:0 | 12:0 | 12:1 | 13:0 | 14:0 | 14:1 | 14:2 | 15:0 | 16:0
Fract. T
B-1 FA 0.8 0.0} 1.2| 0.0 0.0| 2.3 0.5| 0.2 0.0| 1.7
Ale 0.5 0.2 0.6 0.2 0.1| 1.0 0.7| 0.4| 0.2 1.4
B-2 FA 1.8 0.3, 2.3| 0.1| 0.0|] 8.6 0.8] 0.2| 0.1 4.1
Ale 0.8 0.3 0.9/ 0.4| 0.3 1.0, 0.8| 0.4 0.4 3.3
B-3 FA 3.2| 1.0| 48} 0.2| 0.1 87] 1.9| 0.6 0.5 12.2
Ale 1.8 1.3 1.8| 20| 1.1| 1.8| 1.6 | 1.8 1.2 10.1
B-4 FA 1.7| 0.4 1.7| 0.2} 0.0| 2.5 0.4| 0.2| 0.1 3.9
Ale 0.4 0.2 04| 0.5 0.8 0.7| 0.7 0.4 0.2 1.9
B-5 FA 1.5 0.3 1.1} 1.7 — 1 2.1} 0.3| 0.2| 0.83| 5.8
; Ale 0,0, 03! 0.4} 0.4, 0.1 1.0| 0.9 0.6 0.2| 3.4
B-6 ! FA 2,0 2.2| 2.6 0.4 — | 3.4 — 1| 1.5 0.5|13.4
f Ale 0.7, 0.2, 0.6 0.5 0.8 45| 2.2 | 2.1| 0.9 16.6
Total in all FA 11.0 | 4.2 113.7| 2.6| 0.1]22.6| 3.9 2.9| 1.5] 40.6
fractions Ale 4.2 2.5| 4.7] 4.0| 2.7,10.0| 6.9| 5.2| 3.1 86.7
Fract B FA 11.3| 3.2 15,5 1.3] 0.0(22.5| 4.2| 2.9 | 1.6 40.4
- Ale 4.4 26| 48 3.7 3.0| 9.8 7.0| 5.2 3.1|36.2
* Wax i derived from the following equation:
Yield 10% 30% -
(g) p—H BH P M-B
5 H . n-Hexane
B benzene
4F M . methanol
3.
2
1
10 20 30 Tube no.

b—C- 1—=—C- 2+
Fig. 2. Refractionation of Fract. C on silica gel-celite column
The eluate was collected in 50 m! fractions

(Table 16) & 7L 27— LR (Table 17) & 2k 7z, BT L I~ LOMBTIRY v {Link, 27
o—LEBBLUS ) o - LBYERL CHELITR -7

Sabfract. C-1 & C-2 2B ZMBBMETLA-LELVRFO—-LOHHRE: Table 16, 17
DREFR L VHELTR, TOFHREBERE L ik Fix Table 18 1Z7RY,

Z DRERMN D, Fract. C [ZiZBETOu UMz V€5 4 F, HHISHER, XFo—-LTFIL
ENRFETHZ ENBDHLNI,
I[5] xFOo-—-LokE
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and fatty aleohols in each distillate fractions
‘moles per 100g of Fract. B)

<y 3 VEFHORE I

16:1 | 16:2 | 17:0 : 18:0 | 18:1 | 18:2 | 19:0 | 20:0 | 20:1 | 20:2 | 20:4 | Total | Wax*
1.5| 0.1} 0.0 0.0 1.5| 0.0 0.0 — 1! 0.3 — | 0.2 10.3 10.4
0.8: 0.5, 0.2 1.0, 1.5| 0.2, 0.2| 0.4 0.1 0.2 0.1 10.4 :
3.2 0.4| 0.2} 0.3| 3.2 0.2| 0.0 — | 0.7 — 1 0.2 21.7 21.6
1.5| 1.4| 0.4 3.1] 3.7 0.6 0.2} 0.7 0.1| 0.7 0.6 21.5 :
71| 1.2 0.7] 10| 9.6| 0.4 0.2 — | 1.6 — | 0.8 55.8 55.9
4.5, 4.0| 1.5 5.0 7.8 1.1| 0.7 2.1| 0.6 2.6 2.2 56.1 :
2.0 0.5 0.2} 0.3| 2.6, 0.1 0.1 — | 0.b — 1 0.2 17.6 17.2
1.4 1.5 0.4 1.7 2.0 0.4] 0.4 0.8] 0.5} 1.2] 0.9 16.9 :
1.7 0.8} 0.2¢( 1.1| 2.5 0.3 0.1 — | 0.9 — | 0.6 21.0 20.4
2.2 0.7 0.8 2.83| 4.0 0.4 0.0 0.6} 0.3| 0.8} 1.0 19.9. -
3.4/18.6| 2.6 | 5.3| 59| 7.5 — — | 3.6 — | 2.5 75.4 75.7
7.9 2.3 0.8 7.0 9.1 | 7.2| 0.5| 1.3| 2.0 4.4 4.4 76.0 :

18.9(21.6| 8.9| 8.025.3| 85| 0.4 — | 7.6 — | 4.5 201.8 201.3

118.3/10.4) 8.6)20.1|28.1| 9.8 2.0 5.9 3.6| 9.9]| 9.2 200.9 :
118.8 | 21.4| 4.0 8.1[25.1) 85| 0.5 — | 7.6 — 1 4.6 201.5 200.4
©18.0(10.4 | 3.720.3|27.9| 9.8| 2.1, 6.0 2.1| 9.8| 9.8 199.2 :
Wax (m mol)=—;—(fatty acid + fatty alecohol) m mol
Table 14. Properties of Subfract. C-1 and C-2
Eluate fraction Fract C*. Subfract. C-1**| Subfract. C-2 Loss
Tuabe no. 13~23 24~28
g 15.5 5.0 9.7 0.8
ield

Yield 100.0 32.2 62.5 2.3

Appearance Br‘?;:cngsg liq. Yellow liq. Brownish liq.

n¥ — 1.4646 1.4892

Sap. no. 182.7 164.3 207.0

Acid no. 64.9 2.9 35.1

Tod. no. 97.8 84.2 74.3

Glycerol, % 6.6 — —

Unsaponifiable matter, % 28.6 13.4 38.8
Total sterols in unsaponi-
fiable matter, % 94.4 62.7 99.6

* See Fig. 1 and Table 1

#** The yield in Tube no. 1~12 was observed to be none

Subfract. C-2, 1.0g 24 v {LL TEALRY vtk SEROBA Y/ —WITHEBL, BRERIC
—BHE L T etk R e Re IR, BAILEEE A —Anb BE & LTy,
LIBERMANN-BURCHARD XIGEEM:, RS 146-147°C D&% 0.5 #1871, /DL ODEKL ¥
) —VEBER ORI T AR ERE L 7ohl, mRBEINERI L o7 T, TOXAFa—ILDR
EAEMAVATFO~ATCHIRBRAF O~ VIFELECLDEEZ b b,
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Table 15. Properties of fatty acids and fatty aleohols
prepared from Subfract. C-1 and C-2

Subfract. C-1 Subfract. C-2
FA Ale FA Ale
n¥ solid solid solid solid
Neutr. no. 206.0 — 210.1 —
Acetyl no. — 151.6 — 183.5
Tod. no. 66.9 62.7 67.0 82.2

* Contained a large amount of sterol

Table 16. Fatty acid composition of Table 17. Fatty aleohol composition of
Subfract. C-1 and C-2, (%) Subfract. C-1 and C-2, (%)
Total in =
Cn:m C-1 C-2 |all sub- |Fract. C Crim c-1 C-2% E(l)leu{: Fract. C
fractions ’ fractions
. — | 04
10:0 | Ty o5 | 02 0.2 14:0 Ol = | 0ol 0o
. 1.5 | 2.1 .
12:0 | o' | oy | D[ 12 5:0 | | — | @O 0.0
) 10.3 | 5.1
4:0 | o5y (qgy| @D 43 16:0 %g:g) — | 05| 05
. 1.2 | 3.2
41 | o | Gy @O 14 .1 | oH| — | oD| o1
. 0.5 | 0.6 .
15:0 | 0:1) | co.zy | ©®| 0.8 62 | go | — | @0 o0
) 13.4 | 12.5
16:0 | 5oy @ & 7.6 17:0 <%:8> — | 00| 01
. 18.4 | 13.4
18:1 1 @l G| GO 7.9 80 | o5 — | oD 01
. 1.3 | 2.6
16:2 | 0 | @& 1.1 8:1 | 25— | 08| o7
) 3.7 | 6.0
18:0 | olgy | 23| GD| 3.0 B2 | o — | @O 0.0
. 34.3 | 35.0 ‘
18:1 | (713 | as.p | @D | 20.6 200 | & — | @D| 01
. 1.3 | 2.4
18:2 |\ @3y (09| D] 1.0 20:2 (8:3) — | 0.00| 0.0
— | 0.5
19:0 = 0.2 | 0.2 .
= 0.3 Total (100 — | 4| ae
. 12.5 | 10.0 ‘
20:1 | Gy | (3| ©5 | 6.4
- : * Subfract. C-2 contained a large amounts of
20:4 (:) ((1)’2) 0.9 0.4 sterol, but a trace amount of fatty alcohol
5 : The numbers in parentheses show percentage:
21 | $h | &3 @o| s in total fatty alcohol of Fract C
100.0 | 100.0
Total | (9173) | (3g.7) | (60-0) | 59.5

The numbers in parentheses show percentage
in total fatty acid of Fract. C

— 226 —



1967] FEEH: <y I vBETHEOREI

Table 18. Distribution of component fatty acids, fatty aleohols and
sterol in Subfract. C-1 and C-2
(All results are given as m moles per 100 g of Fract. C)

Fract. C-1 c-2 Total in all Fract. C
Cnim FA | Ale | FA | Ale | FA | Al | FA | AR
10:0 — — | 1.2 — | 12 — | 12 —
12:0 o1 | — | 40 — | 55 — | 6.0 —
14:0 9.4 | 0.0 | 8.4 — | 178 | 00 | 188 | 0.0
14:1 0.9 — | 5.3 — | 6.2 — | 62 —
15:0 0.4 | 00 | 0.8 — | 1.2] 00| 12| 00
16:0 1.4 | 2.1 | 18.8 — | 29.7 2.1 | 29.6 | 2.1
16:1 1.4 | 0.4 | 20.0 — | 814 | 04| 3.0 ! 0.4
16:2 0.8 | 0.0 | 3.9 — | 47| 00 | 43| 0.0
17:0 — | 0.0 -1 = — 1 0.0 — | 04
18:0 2.8 | 0.4 | 8.1 — | 109 | 0.4 | 105 | 0.4
18:1 25.8 | 3.0 | 47.4 — | 7182 | 30 | 729 | 2.6
18:2 11| 00| 382 — | 42| 00| 86| 00
19:0 — — 1 07 S — | o7 —
20:0 — | 0.8 — — — | o8 — | o3
20:1 8.7 — | 12.2 — | 20.9 — | 20.6 —
20:2 — | o.0 — — — | 0.0 — | 0.0
20:4 — — | 13 — | 13 — ! 13 —
22:1 4.1 — | 77 — | 1.8 — | 1.5 —
Sterol — | 6.8 — | 56.5 — | 62.8 — | 62.8
Total 78.3 | 6.2% | 142.5 — |220.8 | 6.2¢|219.4 | 6.2%

* No_sterol showed in this value

& 3

< v IV RBERBRITORIBRR YT ot EFVIASN c FTF LT MLV EUR
4 (Fract. A & B) &7 ) %54 F, BHEIBSIVUAFo—- L7V L V72K 5r (Fract.
O LIKFIL, ThEROMEREERERHL 7,

ZOE, Fract. A & B iZuvThy, 2Ty v {tHEEERL TZO0 Y OBRT5E]R
BReBEYHETH LA 7 S F VR 24.9%, ~F VTV B 14.5%, SN2 F VR 14.3%, T
5%2 v 9.5%, IVRFURB.4A% Litd, RRIZLTERIER7 V2~ VELHETS 4
28FR) ~N 39.8%, ~FHFH) N 26.9%, X7 5FH) =N T.0%, ~FHF)~N
5.9% rith, ThbDhDNuTOERSFTHHI LHIMBP LIz, T ABY ITLD~y IV
B 7 OIRIFERMEL & it 5 &y BRI W TETORERRLRZ AoV T )T/ FED
HREBHCEERML T3,

Eo YRy ThD Fract. CI2oWTit, FORHRIIL 777w v B, ~3 97w v@, ~L3
Fo®, TATRLVE, IYRFVE, FaevBENERSTTHY, TOMTr v {thEs0IRE
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AERRTFa = (94.4%) THHZ LIV LT, ZORPTUETRTO~LITRF UMM Y ERIT
BHEEIN, RTFO—LERBEL TSRS OIEIHERIET V€T 4 FEIERRER CTHDZ Lok
Il BBRATFO—LIZDOCTRRLIER IVAFo—ALTHIKBRRF o~ L OFERIE
Obhish ot

oo eV es 4 FEORBIZOWTL, 7V vu—LEIOFHEL T 72:28 ThHo7

RiZa TV EBESETAI LI L » TEBo 7OBMAE (Blxid Cetyl palmitate, Cetyl oleate &)
ARl & 5 BB, PRIZRLUEET S Li3HRE o7, LOALBRESBC L5858
FHROERCedh, TR TENEIENT 5EIABD bh 80z T Co,
Cuy Cie BOZ L ZEMRER L Coo MO L EERMENETFL T B 25 & L35 BRE LOKRME
LEZDE0L, DB EFEEL TWBE 7L I~ L e BEERERNDDLELBNETHD,
Bl i DK (FA-C) &7 03— A ORER (Ale-Cr) LIZH\T, FA-Ci>Ale:Cp F7c
1Z¥> FA-Cp<Ale-Cp DFBEIZHVTDH, FA-Co+Ale-Cpr=Wax:Cp,m=constant DOEI{EAIEKY
AT, £0oy (Wax-Con) OGFRIZDHLAHADZ &, Ty bififsy ORI ZE L <7
v, Tt oPHERThLBA, BN, HE, BIRLEICOWTHENT TOMAP 2R TH
BIEFFLLARDEVIBENLEZT, R—#RMECEIORED VIX, TOBYOFEYTFRIZ
EVEERT 2O TRV R EELLND,

= L3

<y IVEERBE oS VT4 F, HHRIRNE, XFuo—-LieDRES L CoEL, ThEh
DR LRI DT R T 570 U IR TIIRE LT 7 5 F 2 v B ~F ¥ 71y
B SLIFVE, TI3FVVE, VRFUBREN FLIA-ALELTRIIZIF, —LE~
FVT )~V ERIEBR LT THY, FoyRHyCIBEREL T 757t VB ~3 07 %
VB, NUVIFVE, T4 v TYRFUVER FabrBARENERSTCEOMIL AT O~
NSFEET DI LACHBEL 72,

EHIZU TR T SNEIER E T I — Lk ORESHEIRBIZOWT AR BT 5 72

AEBROBBOBEUCEIGS i AR KERRSHFA TR AR EEC R Bog s
T2, Crfxo—3iE, BB 39 £9 0 BAKEXSIEEXTRSC SV TEBHEE T
f:o) :

x L
1) NEHFRDB - BEE— - B - THEAN (967), FiE 17, 207-214.
2) REEHE - BE—i (1962). T{ 65, 1963-1968.
3 OBZES - BIERER - BB (1958). ik 61, 1580-1582.
4) BFme¥HeE (1968). MmiBis@EE. p. 78-81 HET; AiE.
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