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Lipids from Spinal Cord of Sperm Whale.
I. Fractionation of wax and glyceride from the sperm spinal cord

Mutsuo Hatano*, Koichi Zama*, Hyonsobb SHIN**
and Hisanao IGARASHI*

Abstract

Fractionations of original mixture oil obtained from the spinal cord of the
sperm whale were performed by means of the following four methods, namely,
(1) solvent fractionation by various organic solvents,

(2) urea adduct method,

(3) elution chromatography using the mixture of silica gel and celite as adserbent,
(4) fractional distillation under reduced pressure,

and their results were compared with each other.

Comparing these results with each other, it has become clear that the solvent
fractionation and urea adduct method were not good for separating the wax and
glyceride fractions.

On the other hand, the elution chromatography and fractional distillation
method seemed to have given almost complete results.
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EBRELUER

EREEL, RFEMT Wiis i, 7V wto— L DOERT Blix ¥, 25 o—Il0O%EME Liebermann-
Burchard Kit, FREY ¥ = v IBEEC L o0 AL BHIZ T N TR —BHE LS
B BEIAL TR0 E AV,

HHE: 1958 £8 A9END 9 F b6 A% TCOMCIEEIREFEE 250 <1 LOMERTHEL <
v I VEROERE AV,

BHOEN: Fig. 1 WRTIE 8SESOFEE 14.42g % L5 {EBO 7+ >~ T2 [@hiH, il
WIV 7ty EE, =—FLTHE, T—FLHEEYESHICT & v TARE L BaERIEEE
DF e+ AIEIRE 2.91kg (20.2%) #1587z, Z DL OOHARIZ Table 1 1TRT,

Minced sperm spinal cord, 14.42kg (8 bodies)

Extract 2 times with
1.5 vols. of acetone

|
Residue Acetone extract

(2.99ke) Dissolve in eq. vol.
of ether
l !
Ether insoluble Ether soluble (3.08kg)
Pour into 10 vols.
of acetone
I I
Acetone insoluble i
Acetone soluble
(0.17kg) 2.91kg)

Fig. 1. Extraction of lipids from spinal cord of sperm whale

Table 1. Properties of acetone-soluble lipid

Appearance, at room temperature Brownish viscous liquid
Yield from fresh tissue, % 20.2

ny 1.4630

i 0.8838

Sap. no. ' 141.1

Acid no. 19.4

Tod. no. 79.1

Glycerol, % 4.29
Unsaponifiable matter, % 41.57
Total sterols in unsaponifiable matter, % 16.61

CORRENLLTEEDOHIE (V7 V 51 FELT) XY vo—LBIR12% THEDT,
ZOREDT VT4 VR 30% LEAXNBZRION 0% Zuovkhsb0rErbh3,
BEN=& 398 ,

BESY (L2 0v OFBEAICH T 5 BRMRROME L, HEALY ICLD R0 TN [
VTR N ERCTo TR GREL T PAALERERIC L A 0EERN L. BB B HmE
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5.0 ZHEBAMLER TSR, 2 £, 3 58, b SRz THEEsY, 5°, 0°, —5°, —20°C
72 EEHBE®R. EUHBESFRT 4 A~ AGCTEREIRIIL, WA (LBK) LRES
QLB kgl Table 2 ITRTHEY B

Table 2. Fractionation of original mixture, 5.0 g, by various
organic solvents at varying temperatures

Isopropanol*
. . Liebermann-
Solvent . Yield Sap. Acid Tod.
Temp. Fraction ny Burchard
Volume % no. no. no. Teaction
5oC 15 m Soluble 86.1 1.4663 127.7 11.7 78.3 +
Insoluble 13.9 solid 220.4 12.1 70.3 +
o Soluble 91.7 1.4668 135.1 11.5 80.3 +
0°C | 16ml | pieoluble | 8.3 | solid = 11007 70.6 ¥
—5°C 15ml Solubie 83.3 1.4678 130.2 11.1 82.0 +
Insoluble 16.7 1.4664 195.8 11.3 70.4 4+
—5°C 25 ml Soluble 70.2 1.4671 118.8 12.7 80.1 +
Insoluble 29.8 1.4658 198.6 3.5 70.9 +
Methanol
° Soluble 8.2 1.4734 — 15.0 152.4 +
10°C | 10ml | pooluble | 91.8 | 1.4672 | 133.3 | 8.6 72.6 +
° Soluble 10.8 1.4724 — 16.2 114.8 +
0°C | 10ml | pgoluble | 89.2 | 1.4664 | 136.7 | 6.4 74.8 +
o Soluble 10.4 1.4728 — 12.6 127.8 +
—20°C | 10ml | pooiionle | 89.6 | 1.4665 | 189.2 | 7.0 73.4 +
Acetone**
—5°C 10 mi Soluble 12.3 1.4980 224.6 10.3 79.5 +
m Insoluble 87.7 1.4671 128.8 8.5 72.6 +
o Soluble 12.4 1.4686 226.6 10.0 81.3 +
—20°C | 15ml | poguple | 87.6 | 1.4666 | 128.2 8.1 | 70.8 +
n-Hexane***
o Soluble 92.5 1.4669 139.4 11.2 80.4 +
—20°C | 16ml | piooluble | 7.5 | solid = 12.0 | 59.0 +
Benzene
Original mixture is very soluble in an equal volume of benzene at 10°,
0° and —5°C, but sparingly soluble in 3 volumes at —20°C

* Freely soluble in an eq. vol. of isopropanol at 10°C, but almost insoluble in 5 vols. at
—20°C
** Very soluble in 2 vols. of acetone at 10°, 5° and 0°C
*¥*% Tairly soluble in 2 vols. of n-hexane at 10°, 5° and 0°C

B—-HRRREDOREAMIZ& 555
BHLY X<y 2 VEREOT Y L7 ) £ 7 4 FOFFREL U GRRFREHC & 5 TH—HRR
BTRTEDFIDHEVRAVCEHEL THB0T, MBSO ICIB25 ) —AEERLT 5
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—MRRIGC & DRFER/INELBAL 72 ZOHERLUOFRRL Fig 2. & Table 3 (ZR7,

Original mixture, 20.0 g

Dissolve in 50 m! of hot methanol
and add 30g of urea

Allow to stand in a refrigerator
for overnight and then filter

[
Filtrate
(Non-adduct)

[
Benzene soluble
I Concentrate

Treat with 10 vols. of
hot water for 1 hr.

Extract with ether
Ether extract

Wash with water and
dry over Na.SO,

Evaporate in vacuum

Non-adduct fraction
3.91¢g)

|

Precipitate
(Adduet)

Wash with 10mi of
benzene for 3 times

Treated with 10 vols. of
hot water for 1 hr.

Extract with ether
Ether extract

Wash with water and
dry over Na,SO,

Evaporate in vacoum

» Adduct fraction
(16.09 g)

Fig. 2. Fractionation of original mixture by the urea adduct method

Table 3. Properties of adduet and non-adduct fractions after
fractionation by the urea adduct method

i . Liebermann-
Fraction Y;: 1d ny S:’g’ : 1}1<(:)1d Igg : Gly;fml Burchard
. : : reaction
Adduct 80.4 1.4655 126.7 7.0 70.3 2.73 +
Non-adduct 19.6 1.4679 200.5 70.4 82.9 10.76 +

BHRI/OT TSI 4—I2EBHH

MAELY Ry aVERBERREBH o< MCE 5T

oy k)54 F DM Th

VCRELEREBT20T, ZOFEREHLANETRo7e BbY ) 240 (Baiem, »
u= b v 5 4 T 0BEEY (2:1, BRI ¥ 220°C, 4 FEREMLZTRG, T0 860g % n-
ANFGY L EBITH T LITTR, BEE (5X182em) ¥ FTHL 72, KITEBH 150.0g # n-~ %4
¥ 150ml ([Z¥5f8, BIRCH 7 HIZEAL, n~F ¥ ¥ 2500ml, 10% ~¥ ¥ Y-n-~F 4> 2500ml,
20% ¥ Ev-p~FHy 3000ml, ~N> ¥ 5000ml, 30% A5 —N-~N>¥y 3B00ml T
TIEREBHET oo 70 B 100ml FEIRER L AFIE RS, BRSO OCBERE LY. —h

b DOKEFIL Fig. 3 & Table 4 (ZR9,
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Yield
(g) Solvent system

15 |=——H——+10%B- H120% B- H4~—B—t=-30%M- B~

H  n- hexane
B : benzene

10} M methanol

0 10 20 30 40 50 60 70 80 90 100 Tube no.

Fig. 8. Fractionation of original mixture on silica gel-celite column
The eluate was collected in 100 m/ fractions

Table 4. Properties of eluates separated by means of silica
gel-celite column chromatography

Yield s Glyce-|Liebermann-
A | e OB
. g % : : |l % reaction
1 n-hexane 1~23! 131.50 87.5| 1.4655 129.1| 0.8 | 71.3 2.83 -
10% benzene- - : _
n-hexane 24 ~45 2.61 1.7 solid | 123.6 93.3, 3.48 +
20% benzene- - : _
3 n-hexane 46~65 2.47) 1.7| solid | 115.2 138.0| 4.99 +
4 benzene 66~78| 8.20, 2.1 solid | 107.7] — | 130.6| 5.60 =+
5 benzene 79~88 3.15/ 2.1] 1.4706| 208.0f — | 68.1] 10.22 +
80% methanol- ~ : .
6 benzene 89~98 7.87 4.9 solid | 200.3 65.1 9.03 +
Recovery 150.30/100.0

BESE=L388 D

ATy T VERHO—BARETICTEEIN L Z L2 RAL TR, < v 3 VD, &
W, IV FUEREPRPREEEL TEY, T¥ FUERimL Vi3 Cetyl isovalerate Do v B
BLTW3, 2OFEYBATAZ LIV u UL, 79274 FEOFFNFRTHS L&
Zlze EIHERMH 50.02 #RET @mmHg) THB 1T BRI OV TiL Table 5 IZRT,

Table 5 OFFR L Y, JWHIILT Y LEIMENELZRL, WiIndo v X550 LELLIS
%% Liebermann-Burchard FSBMETHZZ enbd —~HOXFa— Lz AFLHBHENTL
X5 Ths, BEsy (17.2%) O ) o —L 8L 11.98% OEERL, 7V 31 FOBRYT
BB EHEEINT. Ll SBEASBICh» THEECEWERRL TW2 01X, S
GBE 250~350°C) 2t ABGBOI-DICBEME L E LoD THD EELBND,

BEABIZ&2558 2

WEBREFE L TRV TII PR A ) — VT RAFAETRETFRIZLIZELT, AFL
ZZFNELRESEETRS &, aVIZENTHAOB A FAZZAFAREICERL, HTo
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Table 5. Fractional distillation of original mixture,
50.0g, under reduced pressure

Distillate B.P. °C Yield 20 Sap. | Acid | Iod, [Licbermann-
fraction /2mmHg g % .4 no. no. no. T eacti;)nx.l

1 192~200 | 1.6 | 3.2 | 1.4589 | 149.9 | 98.4 | 58.5 +

2 200~240 | 1.4 | 2.8 | 1.4646 | 138.0 | 85.3 | 76.7 +

3 240~260 | 3.1 | 6.2 | 1.4690 | 114.1 | 81.8 | 77.8 +

4 260~270 | 5.5 | 11.0 | 1.4672 | 115.9 | 17.1 | 78.0 +

5 270~275 | 9.6 | 19.2 | l.4644 | 121.2 | 19.7 | 76.4 +

6 275~280 | 9.7 | 19.4 | 1.4642 | 126.4 | 29.1 | 78.2 "

7 280~ 8.6 | 17.2 | 1.4636 | 155.1 | 77.2 | 77.0 +

g* Residue | 10.5 | 21.0 | 1.4800 | 187.1 | 12.9 | 74.5 +

* Included 11.93% glycerol

IHEHL TL DD EEZRHMO TR FNERRET e o ce TRATUVERBTIEET ST LI
L0, ~BOooYLMRTAFAETIIZT 0, FORIVETCHIMELIARLRVEETH
BeER, i 61.0g 12 1.5% HEg-#5/ —L 50ml %z 1.5 BRI, A FNLETR
oTre Bt A FAEER (48.0g) Dk, »P 1.4654, > {L{f 151.6, BBME 1.8, KR
ffi77.9, 7V vu—IL& 2.60% Thote ZOREAFNLBRBHFOS ) €7 1 F RSB O
HDEHA, WI2BIRILTHBZERABNA. RIZZO 47.0g 22 HREFE UERATH
E48% 477\, Table 6 (ZRTREREE,

Table 6. Fractional distillation of methylated original
mixture, 47.0g, under reduced pressure

Distillate B.P. °C Yield o | Sap. | Acid | Tog, |Licbermamn-
fraction /2mmHg 2 % D no. no. no. reaction
1 163~165 1.2 2.6 1.4476 182.9 2.7 48.0 -

2 165~170 2.7 5.7 1.4524 157.0 3.0 65.7 -

3 170~205 1.4 3.0 1.4576 150.1 5.0 86.8 -

4 205~250 2.5 5.3 solid 130.7 5.2 85.2 +
5 250~262 3.1 6.6 solid 117.4 4.3 84.8 +
6 262~275 9.9 21.1 solid 113.4 " 2.5 78.5 +
7 275~280 11.0 23.4 1.4639 118.0 7.2 77.4 +
8 280~ 5.2 11.1 1.4649 207.6 2.4 77.8 -+
9* Residue 10.0 21.3 1.4698 200.8 3.1 70.9 +

* Included 5.06% glycerol

% ®
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BRSEFEZOWTE, 4V 708 =l n~FH VI L2 BEIFHERIza v, iz
Y54 FNBEIND L IARBELAIN, LLT e Y A8 — L TEIBTAERZTY
£S5 4F, TEHFCoYHABREIND L5 TEHEH WTFRIZL ThZOFETIMERTINIIT
Tsbhihisd o1,

B RERRIETIE D 7 SRR 04 B & 5 Tlb b, ZOFECHTHRLRD 55
ETRbhish o7

BHZ o< MZBW T i~ ¥ 9 v TR E B K g (87.5%) ik v {Lffi, 7'V tu~LELY
BT, FORLAERTTTHY, RNV ¥V REF CHEHSREFEPBTEH B2, £0fL
FHEHIRA B AT VT4 FERFO—AEEATVD L5 THD, BROIRFIHADCESLE
HERAHRGETHY, F)ET 4 FOMICAFu—A, AREEYEATVLDZ L EF S,
COFETIZE TOSINCIT RETEE T 2R EL B, VRS OS TR, THRMEOHEEIC &
25 Tbhions b DB,

RESEECIS Lo BHED 5 $—PORTF - Lz X T L HEBEhDE L5 Thod.
7Y e34 FIEREYE L TEH SRV, ULhLhb I OFETIERRIC L 2 B8y 5 0B
MBEET DI ENBD DN RICEBHFOS V2T 4 FEAZAFAREZBRRITIZL > TAFA
ZRAFALE L THLYERTRD L HHEIOFITT VT4 FICHRTZAFLZRTFAHEML,
AT TRAEHL T L5 Thd, TRLFHPOBRMAENMELRTI L LY L TRIELS
B3P ELLTT VT4 FThASZ enlEFESNDh, TORSLIIRHLETZIOLE
2 BhB. TRFLETHEIEEH, V€74 Fe—BOuT ERTAFNERRERITZODOLHE
25RB TORBFERNTAILICIY, oV RREIRESBTHHTAZEDWHETHD
LERDHNB, BEIOFETIn YOS FRETHMEOER L 27HNHIBEETETHH L
NEDLNT

- ]

<y AVEBEROT T L) T 4 FOFREE LT, BESEE RENME BH7e<b
757 4 —, RENEE, RPEBFO7 V€54 FE 25/ VYR AFMEL THLRESE
RIS FRRE TG TRV IRRIBERE L 1o TORREH 70~ 7' 77 ¢ — LRESE
B ARBR I AR DTz EABD LR,

AERORBOETCEGN B\ i BAKERR SRR TBATHERCE BHORE
FT 5.

R O—ET, BB 86 4 11 i BAKES(SREEXBRE THRRRRLTIN-7)
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