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Structural properties and solution behaviors of arginine oleate (ArgOA) were investigated by
means of various instruments such as small angle X-ray scattering device, tensiometer and etc.
In spite of the fact that ArgOA is a single-chained amphiphilic substance, it has been found to

have a characteristic to form lamellar liquid crystal (LLC)

over a wide range of temperature and concentration. It 188

has been concluded that a structural characteristic as a 80

result of a cis-type double bond of oleic acid and a 528

structural balance with L-arginine are inevitable in the ';_'50 LI_;C LLC
formation of LLC. It has been also confirmed that ArgOA g 40 wW

is able to form a lamellar liquid crystalline structure a3 28 e feo H():l '::;d
having a large amount of water. According to these 10 \ \

results, it is expected that ArgOA can contribute 0 0 ‘ (i B —

2 04°\06 08 1
significantly to a preparation of stable vesicle solution Water | Weight fraction ArgOA
as well as a design of pharmaceutical and cosmetic
formulations with highly moisturizing/skin penetrating

abilities.
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Figure 1. Chemical structure of oleic acid.
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Figure 2. Four different dissociate ion states of

L-arginine depending on pH.
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Figure 3. Phase diagram of ArgOA.(1/1, molar
ratio)—Water system

LLC: Lamellar Liquid Crystal, W: Aqueous
solution, Tc: Phase transition temperature
(LLC—Hydrated crystal)
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Figure 4. Polarized microscopic observation: (a)
15 wt%ArgOA aq.solu, (b) 35 wt%ArgOA aq.solu.
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Figure 5. Small angle X-ray diffraction pattern
(25 °C). ArgOA/Water (1/1, by weight).
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Figure 6. Interlayer spacing of LLC phase as a
function of water : ArgOA weight ratio (Cw/Cao)
at25 °C.
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Figure 7. Surface tension / Transmittance vs.

concentration of ArgOA at 25 C.
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Figure 8. Transmission electron microscopic

observation (ArgOA 1.0x10”° M) in the region
from C1 to C2 of Figure 7.
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Figure 9. Viscosity v.s. concentration of ArgOA
at25 C.

IO ENS ArgOAITE D7 HEIRIK
IO B RSB IRE TR CEARE 1D D
HZEW I oT,
4. BRESEBREICHTE L—7IF_0D%h
<)

BIRL7=5912, ArgOA 1% — 847 i it

Acc. Mater. Surf. Res. 2022, Vol.7 No.3, 112-118.

https://www.hyomen.org

ETHHIHD DL T R RSB 2R,
FI D TRIREDDEIR B S ERET R T 5
LRG0T, ZDOATgOADREFMEIT, BRZKHD
THIAVLALVBEDY AT ~ EAEA I EO RS
FED B 72T kKA ELTOL—T ¥ =
ORI KRESFHEL TQODLD LN LT,
FITRIS, AT CE B L TCHEIRIER T
DEREZEERERICBTLET VX = DR 5R
EARITT D,

ArgOA [ZHEMIE 27 THY, pH OEAL
MOXFAA L DIRFEIRBAHEL T 22N TE
%, 2T, Cl, C2 fHiTIZHITHArgOAIKYEE
R OpHENR O BB A RETLIZ (Fig. 10),

9.5
9.0
8.5

< 8.0

7.5

7.0
6.5

10° 10°10™ 10° 10 10" 10°
C [mol/l]
Figure 10. pH vs. concentration of ArgOA (25 C).
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Figure 11. "H-NMR chemical shift in ppm in D,O
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