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In this study, attention was directed to the theoretical aspects of the resolution of lipid mole-

cular species containing unsaturated fatty acids on reverse phase high performance liquid

chromatography (HPLC).

The chemical potential of a lipid molecule in the chromatographic system was influenced by

the sum of dipole, induction, and dispersion effects of van der Waals forces, among lipid mole-

cules, mobils phase, and stationary phase.

Even in reverse phase HPLC, dipole effect was concluded to exert the greatest effeci. Thus

when polar domains such as double bonds are situated far away from each other, dipole moment

may be large compared to that when they are near each other. Accordingly, the former which

has greater affinity toward the polar mobile phase should elute earlier than the latter.

Analytical data on relative retention time of molelcular species of diacyl glycerolipid on

reverse phase HPLC confirmed this to actually the case.
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Table—1 Retard of the relative retention time
on reverse phase HPLC of molecular
species of diacylglycerolipid in the
form of acetyl derivative that has the
same acyl carbon number and num-
ber of total double bonds but one-
sided distribution of double bonds in
the molecule*.
Partition Molecular Relative
. retention
number species time
28 (18:2,18:2) 50.9
28 (18:1,18:3) 53.1
30 (18:1,18:2) 69.6
30 (18:0,18:3) 81.3
32 (18:1,18:1) 100.0
32 (18:0,18:2) 107.9

* The relative retention time of the adjacent

molecular species (each two)was compared.
32 ZFUVNEOEHSHOEMICE RS AR

FRHOMHBEOEDRKD

—7%, Fig. 1 SR LI KEEHTEDOT VLED
MR FZE L log X ERBIEM, 2o MR _EHER
& log HEXRFFIFR & o BT 1R LI 1 SEATHR BERS
BOEDOSNDEHDODY? MBI T VILEDO_ERE
BAEA 515N T log HEMHRERFRH O BDRISET
THIEPBDONI, 51, Table-2 icb A Hh
5 & H1T22:5-22:612k)5 log MSHRERIER O Z
130.06 BTHADITXTL, 22:4-22:5,20:4-20:5
£IIB T B log M RFFFH DZE 0.11 5 0.12 B
WoTHBD, HOoNIERNED SN, i, EREL

Table—2 Changes in logarithm of relative retention time of molecular species of

diacylglycerolipid in the form of dinitrobenzoyl derivative when acyl

carbon number or number of double bonds in sn—2 increases*.

sn—2\sn—1 14:0 16: 0 18:0 18:1

(A5, g?ff 14) (A 7,2215,413, 16) 0.1030 | 0.1082 | 0.0952
(A5, 8, 123,:1?1, 17y (A 4,2%,: 152, 15, 19) 0.0974 | 0.1022 | 0.0953
(A5 8%01‘1’414) (s, 82?1:1?14’ 7 0.1063 | 0.1162 | 0.1212 | 0.1193
(A7, 102,21:34,1 16) (A 4, 2.9, 19) 0.1218 | 0.1272 | 0.1192
(A4, 8, 12%215,519) (A4, 72,21:0(,3 13, 16, 19) 0.0666 | 0.0694 | 0.0603
( iggf) 1(212_: 122) 0.1503 | 0.1546 | 0.1469

* The data on retention time reported by Takamura et al.”> were used for this

analysis.
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The data on relative retention times reported by Takamura et al.?’ were used. Retention

time of (1-12: 0, 2-12 : 0) is regarded as 1.00 in the original data.

The superscript on the

alphabet shows the acyl carbon number or number of double bonds substituted position
(a for sn—1and S for sn—2). Lines A and B for the acyl carbon number substitutions, and
lines C from F for acyl doublebonds substitutions. Lines with the same alphabet are parallel
though there is a slight difference between sn-1 and sn—2; The 1,2-1,3-positional isomers
are all discriminated here. Points are :
1.(16:0,16:0), 2.(18:0,16:0), 3.(16:0,18:1),4.(18:0, 18 : 1), 5.(16: 0, 18 : 2), 6. (18 : 0,
18:2), 7.(18:1,16:1), 8.(18:1,18:1),9.(16: 0, 20 : 4),10.(18 : 0, 20 : 4), 11.(18 : 0, 22 : 4),
12.(16: 0,22 :4), 13.(16:0,20:5),14.(18:0,20:5), 15.(18: 0, 22 : 5), 16.(16 : 1, 20 : 4), 17.
(18:1,20:4), 18.(18:1, 22: 4), 19.(16: 0, 22 : 6), 20. (18:0, 22:6), 21.(18:1, 20:5), 22.
(18:1, 22:5), 23.(16:1,22:6), 24.(18:1, 22:6), 25.(16: 0, 16 : 0), 26.(16: 0, 16 : 1), 27.
(16:1,16:1),28.(16:0,18:1), 29.(16 : 0, 18 : 2), 30.(18 : 0, 18 : 1), 31.(18: 0, 18 : 2),32.(18 :
1, 18:1), 33.(18:1, 18:2), 34.(14:0,20:4), 35.(14:0, 20:5), 36.(16:1, 20:4),37.(16 :
1,20:5),38.(16:0,20:4), 39.(16:0,20:5),40.(16: 0, 22 : 4), 41. (16: 0,22 :5) and (18:1,
20:4),42.(18:1,20:5), 43.(18:2,20:4), 44.(18: 2, 20 : 5),45.(18 : 0, 20 : 4), 46.(18 : 0, 20 :
5),47. (18:1, 22 : 4), 48.(18 11, 22:5), 49.(18 : 1, 22 : 6), 50.(18 : 0, 22 : 4), 51.(18 : 0, 22 : 5),

52.(18 : 0, 22 : 6)

Relationship between relative retention time of molecular species of diacylglycerolipid in the
form of dinitrobenzoyl derivative vs. total acyl carbon number or number of total double
bonds on reverse phase HPLC,
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Fig.-2 Generation of repulsion force between the
dipole electric charges inside the unsatu-
rated fatty acyl group of glycerolipid
molecule.
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Fig.-3 Comparison of the dipole moment between
the double bond isomeric structures.
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