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Optical Studies of Lyotropic Mesophases in Lipids
I. Monoglyceride-Water System
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Fig. 1. Molecular models of lyotropic liquid crystalline phases.
RM : reversed middle phase
Neat : neat phase
Vi : viscous isotropic phase (f.c.c. or b.c.c.)

Middle phase is not shown.
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Fig. 3. Typical three phases observed in MG-Water system.
(a) Neat
(b) RM
(¢) Vi and spherulitic Neat
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Fig. 4. Phase diagram of MG-water system by the optical study

Solid line

Dashed line:

: the melting points (high temperature) and the solidification points (low

temperature) of the liquid crystalline phases.

the phase boundary between the high-concentration Neat and the low-

concentration Neat.

(@) 50 4 (b) 100 4

Fig.5. Successive pictures of the phase transition from (a) RM phase to

(b)

Vi + Neat phase at the MG-concentration of 80%.
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Fig.6.  Successive pictures of the phase transition from Vi phase to Neat
phase at the MG-concentration of 50%.
(a) just below the transition point
(b) at 70°C.
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Fig.7. Successive pictures of the liquid crystalline growth of the lyotropic
RM phase.
(a) batonnets appeared at the earlier stage of the growth.
(b) stable RM phase.

Fig. 8. Spherulitic Neat appeared at (a) growing process and (b) the melting
process, respectively, of the high-concentration Neat.
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Fig. 9.  Successive pictures showing the pressure effect on Vi+ Neat phase
at the MG-concentration of 80% at 72°C.
(a) before pressing

(b) after pressing

(a) 30 # (b) 100 #

Fig. 10. Neat lines formed by the moving of the bubbles in Vi phase.
(a) many Neat lines
(b) single Neat line
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Fig. 11. Pressure effect on Vi phase, showing distinctively the Neat phase
Neat phase formed by the pressing, Vi phase and the isotropic
solution.
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Fig. 12. Phase diagram of monostearin-water system
by Wilton et al.'®
Line A: the melting points for crystals of
the water-containing -form
Line B : the solidification temperatures of
the water-containing Q-form, the
gel.
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Fig. 13. Batonnets by Friedel, observed at the grow-
ing process of the smectic liquid crystal.
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Fig. 14. Molecular model of the growth mechanism
of Neat phase in Vi phase.
(a) Neat layer around the bubble
(b) Spherulitic Neat
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Summary

The lyotropic liquid crystalline phases of the monopalmitin-H,O system have been investigated

by means of a polarizing microscope.

As a result, the three stable phases of the monoglyceried-H,O system were observed, as being

respectively the neat phase, the reversed middle phase and the viscous isotropic phase. It is con-

cluded that the phase transitions both from the viscous isotropic phase to the neat phase and from the

viscous isotropic phase to the reversed middle phase are reversible processes.

This is contrary to

Wilton et al’s result for the phase diagram of the monostearin-H,0 system.

The patterns of the lyotropic liquid crystal growth were observed in relation to those of the

smectic liquid crystal. Their growth mechanism is discussed too.



