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Abstract

Liposome particles can be synthesized using phospholipids as precursors. These particles can encapsulate crucial
substances, prevent degradation and enhance the stability of the substances. The primary aim of this research is to
investigate the application of phospholipids derived from para rubber seed oil for the formulation of liposome particles.
Oil was extracted from para rubber seeds of the RRIM 600 variety using hexane as a solvent. Phospholipids were
separated from the oil through a heat and water degumming process. The type and quantity of phospholipids were
analyzed via a high-performance liquid chromatography technique. Liposome particles were synthesized using the
reverse phase evaporation method, and the physical properties of liposome particles were measured by using the

dynamic light scattering technique. The morphology of liposome particles was examined through transmission electron
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microscopy. Additionally, the stability of the liposome particles was examined over a period of 0 to 12 weeks at 4 °C.

The oil content in para rubber seeds was found to be 45.25+0.04 %w/w. The predominant phospholipids identified in

the gums isolated from para rubber seed oil were phosphatidylcholine and phosphatidylethanolamine (22.36+3.10 and

17.39+0.51 mg/100g of oil). When synthesizing liposome patrticles using 0.1-2.0% w/v of phospholipids, a homogeneous

yellow mixture was obtained, with particles dispersed in an aqueous phase. These liposomes exhibited a spherical

shape, with sizes ranging from 524 to 644 nanometers. The polydispersity index ranged from 0.33 to 0.46. The

z-potential of the particles ranged from -33 to -58 mV and the synthesized particles exhibited the highest stability for

8 weeks. In summary, the phospholipids derived from para rubber seed oil can be utilized to form liposome particles.

Keywords: Liposome particles, phospholipid, para rubber seed, reverse phase evaporation method
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Figure 2 Characteristics of oil, polar lipid (gum) and HPLC-UV chromatogram of phospholipids extracted
from para rubber seed oil
(A) Para rubber seed oil (B) Precipitated gum from para rubber seed oil (C) Gum from para rubber seed oil
(D) Phospholipid Standards (PC = Phosphatidylcholine and PE = Phosphatidylethanolamine)
(E) Types of phospholipids in para rubber seed oil
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Figure 3 Phospholipid structures. (A) Phosphatidylcholine (PC), (B) Phosphatidylethanolamine (PE),
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Table 1 Oil content, types and amounts of phospholipids in para rubber seed oil.

Oil Gum Phospholipid (mg/oil 100 g)
(Yowiw) (Yowlw) Phosphatidylcholine (PC) Phosphatidylethanolamine (PE)
45.24+0.04 16.34£0.11 22.36£3.10 17.3940.51
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Table 2 Particle size, Polydispersity index and z-potential of liposome particles
Phospholipid Particle size Polydispersity index z-potential
(%wlv) (nm) (PDI) (mV)
0.10 601.50+28.71° 0.45+0.05° -33.96+2.75°
0.25 548.95+13.78" 0.42+0.01° -39.66+1.73"
0.50 538.93+19.07° 0.37+0.01° -54.20+0.26°
1.00 524.40+16.15" 0.33+0.02° -58.73+0.15"
2.00 644.70£22.75° 0.46+0.03° -53.76+1.20°

Note: Values in the same column followed by different letters (*“) are significantly different (p < 0.05). Each value in table is represented

as means + SD (n=3).
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Figure 6 Morphological of liposome particles

Table 3 Changes in particle size and z-potential of liposome particles over a period of 12 weeks

Physical properties

Weeks

0 2 4

6 8 10 12

Particle size (nm)

z-potential (mV) -58.73+0.15° -56.24+2.16°

524.40+16.15% 519.06+26.40° 534.95+23.787 548.40+16.15° 535.20+27.54° 604.70+32.75° 689.50+37.49°
-51.35+1.48°

-48.11+1.37°  -4327+1.32°  -33.52+¢2.05° -26.19+1.81'

Note: Physical property values in the same row followed by different letters (**) are significantly different (p < 0.05). Each value in table

is represented as means + SD (n=3)
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