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Abstract

This research particularly focuses on preparation of liposomes which can efficiently maintain
stability and quality of clove oil. The research method used in this study can be divided into four main
steps. First, phosphatidylcholine (PC) was purified by using techniques called column chromatrography
and thin layer chromatrography. Each source of PC was chemically evaluated using Bartlett’s assay.
Second, liposomes from three different sources of PC (i.e., purified PC from commercial PC (PPC),
commercial PC (CPC) and commercial high-purified PC (HPC)) were prepared by using two different
methods: thin film method and reverse evaporation. Four different molar ratios of PC to cholesterol:
1:0, 9:1, 7:3 and 1:1 were investigated. Third, size and size distribution control were analyzed by
extruding liposomes obtained from the two techniques through syringe extruders. Finally, a physical
study of liposome containing clove oil was performed using transmission electron microscopy (TEM), a
chemical study of eugenol was performed using gas chromatography (GC) and a stability study was
performed at a temperature of 4 degree Celsius for 3 months.,

The research results showed that PPC, CPC and HPC contained 68.67+ 3.90 %, 39.00 + 4.38%
and 70.00 + 4.25% of PC respectively (the amounts were calculated by weight using inorganic
phosphorus). Thin film method and 1:1 molar ratio of PC to cholesterol showed multilamellar structure
in the liposome from every source with size of 204.324+259.82, 246.99+£125.16 and 243.45+£165.76 nm.
PPC, CPC and HPC respectively. The multilamellar structure of liposome analyzed by using TEM
showed that liposome from PPC and CPC were similar to that from HPC while liposome prepared by
CPC showed incomplete multilamellar structure and high polydispersion index (PI) with size of
200.76+0.58, 200.23+0.19 and 200.35+0.43 nm with extruded PPC, extruded CPC and extruded HPC
respectively. The results showed that liposome extruded through a syringe extruder had low PI since
size of liposome was controlled by membrane. In addition, results of the chemical study showed that the
amount of eugenol contained in the liposome from PPC was nearly equivalent to that contained in the
HPC. After storage, in 4 °C for 3 month the morphology of liposome from each type of PC did not
change significantly. Liposome prepared by HPC or PPC could maintain eugenol after stability. Thus,
PPC could be a good source for liposome as comparing to HPC in term of quality of containing

substance and stability.
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Phosphorus content = concentration x dilution factor x molecular weight of Phosphorus
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AANUIN (Appendix) N 1

i1 ' '
ﬂﬁf;’fﬂﬂﬁﬁlﬁcﬁﬁulﬁ@mhﬂ’ﬂmﬂ'i’q"ﬂ‘.ﬁ

MIANAATAITAIIAZ NN AIUNTUAI N UTZHI chloroform 1AL methanol

Fraction chloroform methanol Rf
1-9 100 0 1=0,5=0
10-15 100 1 10=0,15=0
16-23 100 5 20=0
24-28 100 10 25=0
29-32 80 20 30=0
33-45 75 25 35=0.7,38=0.7
46-58 70 30 45=0.7,50=0.7,0.5
55=0.7,0.5
59-82 65 35 60=0.7,0.5
65=0.7,0.5
70=0.5,75=0.5
80=0.5
83-88 60 40 86=0.5
89-92 55 45 90=0.5
93-105 50 50 100=0,105=0
106-116 45 55 110=0
117-123 40 60 120=0
Binaasii I§nnusssvesiriazatendy
Fraction weight(g) %
1-79 0.53 35.33
80-100 0.85 56.67
101-123 0.12 8.00
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study of extraction lecithin from 9:1(chloroform:methanol) as mobile phase

Table
Fraction Rf
1-20 15=0
21-40 25=0
41-50 40=0.7
61-80 50=0.7
81-100 90=0.5,100=0.5
101-120 110=0,115=0
121-125 120=0,125=0

Table %yield of lecithin from 9:1 as mobile phase

Fraction weight(g) %
1-80 1.0400 69.33
81-100 0.0551 3.673
101-125 0.4049 26.99

Table study of extraction lecithin from

4:1(chloroform:methanol) as mobile phase

Fraction Rf
1-10 5=0
11-20 15=0.7
21-30 25=0.7
31-40 35=0.5
41-50 45=0

Table %yield of lecithin from 4:1 as mobile phase

Fraction weight(g) %
1-30 0.9210 61.40
31-40 0.5150 34.33
41-50 0.0640 4.27

AANUIN (Appendix) N1 2
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A1061910YANIAT Y zeta sizer TUNMTIAVUIADIYNIN

System
Temperature (°C); 25.0
Count Rate (keps): 147

Duration Used (s): 10
Measurement Position (mm}: ¢.65

Cell Description: Disposable sizing cuveite Aftenuator: 11

,Resulis
Diam. (nm) %Intensity  Width (nm)
Z-Average (nmjy: 204 7 Peak1: 162 7159 35.92
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Z-Average (nm): 2047442 Cerived Count Rate (kops): 146576248168,
Standard Deviation: 0 Standard Deviztion: 0
%Std Deviation: 0 %Std Deviation: 0
Variance: 0

Variance: 0
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ANUIN (Appendix) N 3

msreanesalaels Barrett’s

Quality control of lecithin

Bartlett assay data

Y - 3.144 X + 0.0201 (R = 0.9968 }
Y is absorbance at wavelength 800 nm
X is concentration of inorganic phosphorus { 3t mol/ml )
Av(abs)-
Absl | Abs2 | Abs3 Av sd Av(blaok)
Blank 0.024 | 0.031 | 0.026 0.027 0.004
Standard 0.064 | 0.249 | 0.238 | 0.242 0.243 0.006 0.216
0.096 | 0325 | 0.338 | 0.381 0.348 0.029 0.321
0.128 | 0.432 | 0462 | 0.421 0.438 0.021 0411
0.160 | 0.584 | 0.564 | 0.562 0.57 0.012 0.543
0.192 | 0.643 | 0.654 | 0.684 0.660 0.021 0.633
0.224 [ 0.754 | 0.746 | 0.768 0.756 0.011 0.729
0.256 | 0.843 | 0.835 1 0.831 0.836 0.006 0.809
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MANUIN (Appendix) N 4
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AANUIN (Appendix) N 5

o
ﬂlﬂ?;ljﬂﬂﬁ?”lﬂﬂi”l?\lll”l@]iﬁWHﬂlﬂﬂ eugenol

Quality control of clove oil

Il

Stock standard menthol solution 2.5 mg/ml

Stock standard eugenol  solution = 100 pl/ml

Final conc. of eugenol
Stock standard Stock standard
Hexane (ul) and menthol
eugenol (ul) menthol (ml)
(ul/ml + mg/ml)
10 1 990 0.5+1.25
25 1 975 1.25+1.25
40 1 %60 | 2.0+1.25
50 1 950 2.5+1.25
60 1 940 3.0+1.25
75 1 925 3.75+1.25
90 1 910 4.5+1.25
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conc.

area 9

arca of area of Av sd % RSD
{(p/ml) area ratio
menthol eugenol
0.5 15737 3973 0.25246 0.25292 0.18 0.09
1.25 16126 12055 0.74755 0.74759 0.53 0.05
2 15823 19656 1.24224 1.25275 0.88 0.92
25 15865 25074 1.58046 1.59289 11l 1.13
3 15853 29683 1.87239 1.86272 1.31 0.72
3.75 16115 35347 2.19342 2.18781 1.54 030
4.5 16211 43023 2.65394 2.65028 1.87 0.18
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Wo3yA A1 accuracy HAY precision TUMTANY

Eugenolin 5 ul/ml clove oil was 24.12% (pl/ml)

Eugenol in 10 pl/ml clove o1l was 24.50% (ul/ml)

_ Cloveoil Clove oil in water Clove oil in liposome
{pl/ml) % eugenol Y%recovery % eugenol Y%recovery
2.5 23.91 - 23.92 -
5 23.93 99.26 24.10 98.50
10 24.47 99.87 24.45 99.83

9

VoA o) accuracy L9 precision Tunsanen

Clove oil Clove oil in water Clove oil in liposome
{l/ml) % eugenol Yerecovery % eugenol Y%recovery
2.5 42.47 96.71 4345 98.95
5 33.62 99.08 34.21 100.83
10 29.44 99.91 29.20 99.09
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AANUIN (Appendix) N 6

9 @
Voyavo eugenol 1Uﬂ1§ﬁﬂy1ﬂ31uﬂ\1@')

area 1 area 2
cornc.

area of area of area of area of
(ul/ml) area ratio arca ratio

menthol eugenol menthol eugenol
0.5 15734 3977.2 0.25278 15733 3978.7 0.25289
1.25 16123 12057 0.74781 16125 12053 0.74747
2 15808 19666 1.24405 15818 20003 1.26457
2.5 15862 25086 1.58152 15865 25651 1.61683
3 15856 29670 1.87121 15836 29226 1.84554
373 16115 35348 2.19348 16075 35053 2.18059
4.5 16206 43009 2.65389 16274 43051 2.64538
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