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Abstract

Two phosphonosphingolipids, ceramide aminoethylphosphonates named CAEPn� � and

CAEPn� � were purified from the pearl oyster, Pinctada martensii by successive column

chromatography on ion exchange Sephadex QAE� and DEAE�Sephadex� and silicic acid

Iatrobeads� and their aliphatic components were determined by converting to various

derivatives. The numbers of carbons and hydroxylated positions of the fatty acids were

confirmed by gas chromatograph�mass spectrometry as their methyl ester derivatives. On

the other hand, the numbers of carbons and double bonds of the sphingoids were

confirmed by gas chromatograph�mass spectrometry as their trimethylsilyl ether derivatives.

Double bond positions in the aliphatic chains were also confirmed by gas chromatographic

and gas chromatograph�mass spectrometric identifications of the fatty acid products after

periodate�permanganate oxidation of the ceramides derived from the CAEPn by hydrogen

fluoride degradation. The major fatty acids of CAEPn� � were hexadecanoic ����,� and

heptadecanoic acid ����,�� and those of CAEPn��, � �hydroxyhexadecanoic ����,� and

� �hydroxy heptadecanoic acid �	��,�- The major sphingoids of CAEPn� � were octadeca

sphinga� � �enine ���
,�� �, � �dienine ����,� and �, �, �� �trienine ����,�� and those of

CAEPn��, octadeca sphinga��, �, �� �trienine ����,� and its � �methyl homologue 	���,�-
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Fig. � Scheme for Preparation and Fractionation of Sphingolipids from the Pearl Oyster,
Pinctada martensii.
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Fig. � Thin�Layer Chromatogram of Ceramides
derived from CAEPn�� and CAEPn��
by HF Treatment
Lane �, authentic ceramide�containing
nonhydroxy fatty acids from the bovine
brain ; lane �, authentic ceramide�con-
taining hydroxyl fatty acids from the
bovine brain ; lane �, ceramide derived
from CAEPn�� ; lane 	, ceramide derived
from CAEPn��. The plate was develop-
ed in chloroform�methanol, 
� : � �v/v�
for ��min, and the spots were visualized
with ��i H�SO	 reagent.

Fig. � Thin�Layer Chromatogram of the
isolated Phosphonolipids from the
Pearl Oyster, P. martensii.
Lane �, CAEPn fraction eluted with C/
M/W ��� : �� : �� using DEAE�Sephadex
A� �� column chromatography shown in
Fig. � ; lane �, isolated CAEPn�� ; lane �,
isolated CAEPn��. The plate was devel-
oped in chloroform�metahnol�water, �� :
�� : � �v/v� for ��min, and the spots
were visualized with Dittmer�Lester
reagent.
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$1� CAEPn� � ��� CAEPn� � ���¹

Fig. � Gas Chromatograms of Fatty Acid Com-
positions of CAEPn�� and CAEPn��.
A : Fatty acid methyl esters of CAEPn�
� ; a, methyl palmitate =�� : �? ; b, methyl
margarate =�
 : �? ; c, methyl stearate
=�� : �? ; B : fatty acid methyl esters of
CAEPn�� ; d, methyl ��hydroxy palmi-
tate =h�� : �? ; e, methyl ��hydroxy
margarate =h�
 : �?.
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D
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 : � $� D
�����y
����"¤¥�4n #C � : � $ �78k:
,bJ(P,� CAEPn� � Cer%&' CAEPn

� � Cer nm�~>�F �!�¦� Fig. �
%&' Table � (O��� CAEPn� � Cer�
�"¤¥�4n #C � : � $� ��4n #C �� :

Fig. � Gas Chromatograms of Long�Chain Base �LCB� Compositions of CAEPn�� and CAEPn��.
A, N�free trimethylsilylated LCB derived from CAEPn�� ; B, N�free trimethylsilylated LCB
derived from CAEPn�� ; C, N�free trimethylsilyated LCB derived from hydrogenated CAEPn�� ;
a, dihydroxy #d$ �� :� ; b, d�� : � ; c, d�� : � ; d, d�� : � ; e, d�� : � ; f, d�� : � ; g, d�� : �.

Table � LCB Compositions of CAEPn��, CAEPn�
� and Hydrogenated CAEPn��

Peak LCB CAEPn�� CAEPn��
a

b

c

d

e

d�� : �
d�� : �
d�� : �
d�� : �
d�� : �


�	

���
�
��
�
��
���

��	
���
����
	��� �


��
 �

Hydrogenated CAEPn��
Peak

f

g

LCB

d�� : �

d�� : �

�	�	

�
�	

Peaks a§g in Table are corresponding to peaks a§g in
Fig. 	, Alkaline hydrolysis A, B and C. Expressed by
I of total LCB.
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� �� ����� �C �� : � � 	
����
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D��34�567(8�9��D�3d �� : �, D�

3d �� : �, D���3d �� : �, D������3d �� : �	

� D������3d �� : ���:;<=�%>?@�
�>A;#$ B#� CD:EF'���� GC

	
� GC�MSCG'()� �H<67IJ
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=�]^_?`aP&#$
�. �. � ���������	���
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d �� : �����������
bc ��. �. �, �. �. �� "#
d� d �� : �31
2 �d �� : � �LCB� ?CRST�9"<=�%
>�eQ<fX`a��()?g�&<=�%
>
h� d �� : �312�ij��'k:C>
"<=� CAEPn� ��l=<m'CR4Z'
no�pq#$ rs� tu(8v	
�tu(

Fig. � Mass Spectra of LCB derived from
CAEPn�� by Alkaline Hydrolysis.
AwE are corresponding to Peaks awe in
Fig. 	, Alkaline Hydrolysis, A. A : d�� : �
�hexadecasphingenine�, Peak a ; B : d�� : �
�octadecasphingadienine�, Peak b ; C : d�� :
� �octadecasphingenine�, Peak c ; D : d�� :
� �octadecasphingatrienine�, Peak d ; E :
d�� : � �nonadecasphingatrienine�, Peak e.

Table � Positions of Double Bonds in LCB
�Fatty Acid produced by the Periodate�
Permanganate Oxidation of CAEPn��
Cer and CAEPn��Cer in Fig. ��

Before oxidation After oxidation

LCB d�� : �
d�� : �
d�� : �
d�� : �

��
d�� : �

Fatty acid �� : � �D��Sphingoid�
�� : � �D��Sphingoid�
�� : � �D����Sphingoid�

� : � �D�������Sphingoid�

Fig. � Gas chromatogarms of the Fatty Acid
Methyl Esters derived from the Products
by Periodate�Permanganate Oxidation
of Ceramides �CAEPn��Cer and CAEPn�
�Cer�.
A, Ceramide from CAEPn�� �CAEPn��
Cer� ; B, ceramide from CAEPn��
�CAEPn��Cer�.

Fig. � Mass Spectra of LCB derived from
Hydrogenated CAEPn�� by Alkaline
Hydrolysis.
A and B are corresponding to Peaks f
and g in Fig. 	, Alkaline Hydrolysis C. A,
d�� : � �octadecasphinganine� ; B, d�� : �
�nonadecasphinganine�.

*+,-.'x�xI�y'ij��z: 
�

Shiga University

NII-Electronic Library Service



��������	�
������� ��
����������������� !"#
��$�%&'�� (�	)'*+,-
&
CAEPn� ���./��0��1�23
&4
5678� 9:;<
& CAEPn�=����
./(��>?@A/��B����0 C
��DE����FGH�IJK(�� 
LM
��N  OPQ+.ROSTUT.V
WK.<��
&X .<��FGHK(YZ
. [\]TK^_`� ab?cde?�
�
�f
&gh Fig. �, A�i
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9Fig. �, Alkaline hydrolysis, CAEPn� � N �
tu�Jv
�� *+,-
& CAEPn� �w
x�4567pF yz
��&X {&� ��
�� GC�MSd|jl? 9Fig. �, BN ���}
���~��T �M� : m/z ������m/z

���� 	�� GC���������sj��
+�� ���YZ.ab?cde?K(���
�����4��sj��+�� ���YZ.
ab?cde?K(����	1&X ����
�+�� ���YZ.ab?cde?�� ��
�q?�bT.ab?cde?������I
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&X J�� �+�� ���YZ.ab?cd

e?����SsUAT.ab?cde?��
�����Jv
#	1&��	�� ��
�
�&��.���/ � GC�MSd|jl?
Data Library�i��������# �
���[\]�@T.ab?cde? 9�, 	, �,

R�����ab?7���
���� ��
+�� ���#N �Sdd|jl?�� 

& 9Fig. ��NX ��gh� ab?7�����
� C� � ��[\]�@T.ab?cde?
9methyl� � �methyl hexadecanoateN �Sd
d|jl?�%¡��¢nmaTl��T�t
u�Jv%�� £_
&X 4567�OP
Q+.ROSTUT.VW��.<����
>�¤7�g�
�� C� ���*.7�g

Fig. � Gas Chromatogram and Mass Spectra
of the Fatty Acid Methyl Esters
derived from the Products by
Periodate�Permanganate Oxidation of
LCB of Hydrogenated CAEPn��.
A : Fatty acid methylesters ; a, methyl
palmitate 9�� : �N ; b, methyl hepta-
decanoate 9�� : �N ; B : mass spectra, a
and b, are corresponding to the peaks a
and b in A.

Fig. �� Mass Spectra of Branched Fatty Acid
Methyl Esters for the Data Libraries
�Data Base : NIST, WILEY, VOC, DRUG�.
A, Methyl heptadecanoate 9�� : �N ; B, ��
methyl hexadecanoate 9��Me�� : �N ; C,
	�methyl hexadecanoate 9	�Me�� : �N ;
D, ��methyl hexadecanoate 9��Me�� : �N ;
E, 
�methyl hexadecanoate 9
�Me�� : �N.
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Fig. ��PN�,'� N�free9� ��cF

«CH�COOK A¬ ��C ®¥�,[_¯_�
y
° «M�HK P#±~F��X�	²³��O
�'�´,/ ST� CAEPn� ���@µQF�
�X����� a : «M�HK m/z 	�� A�	 : ��
���d �� : � !"#C� m/z 	�� A�	 : � �d
�� : � C� m/z 	�	 A�	 : � �d �� : � C ; b : «M�
HK m/z 	�	 A�� : � �d �� : � C� m/z 	�� A�� :

� �d �� : � C� m/z ��� A�� : � �d �� : � C ; c :

«M�HK m/z ��� A�� : � �d �� : � C� m/z ���
A�� : � �d �� : � C� m/z ��� A�� : � �d �� : � C
P¶·��F��X�' AFig. ��, AC� ¸�
CAEPn� ���@� a : «M�HK m/z 	�� Ah
�	 : ����Kd �� : � !"#C� m/z ���
Ah �	 : � �d �� : � C ; b : «M�HK m/z ��� Ah
�	 : � �d �� : � C Ah �� : � �d �� : � C� m/z ���
Ah �� : � �d �� : � C ; c : «M�HK m/z ��	 Ah

Fig. �� Negative�Ion Mode MALDI�TOF MS
Spectra of N�Acetylated CAEPn�� and
N�Acetylated CAEPn��.
A, N�Acetylated CAEPn�� ; a, «M�HK
ions at m/z 	�� AFatty acid�LCB, �	 : ��
d�� : �C, m/z 	�� A�	 : ��d�� : �C, m/z 	�	
A�	 : ��d�� : �C ; b, «M�HK ions at m/z
	�	 A�� : ��d�� : �C, m/z 	�� A�� : ��d�� :
�C, m/z ��� A�� : ��d�� : �C ; c, «M�HK
ions at m/z ��� A�� : ��d�� : �C, m/z ���
A�� : ��d�� : �C, m/z ��� A�� : ��d�� : �C ;
B, N�acetylated CAEPn�� ; a, «M�HK
ions at 	�� Ah�	 : ��d�� : �C, m/z ��� Ah
�	 : ��d�� : �C ; b, «M�HK ions at m/z
��� Ah�	 : ��d�� : �C Ah�� : ��d�� : �C, m/z
��� Ah�� : ��d�� :�C ; c, «M�HK ion at
m/z ��	 Ah�� : ��d�� : �C.
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