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Abstract

In the present work, properties and stability of commercial lutein were examined. In
addition, increment of liposome stability by entrapping in liposome was also studied. The results
showed that lutein can be mostly soluble in C12-15 alkyl benzoate and had ability to absorb
wavelength at 445 nm. The lutein provided IC;, value of 301.03+0.20ng/ml as determined by
DPPH radical scavenging activity. However, it had instability under the all accelerated conditions
including heating/ cooling cycle for 4 cycles, as well as ambient temperature with and without
light, 4°C and 45°C for 30 days. It can be clearly observed that the room temperature with light
and 45°C mostly affected the fade of color, indicating instability of lutein. This indicated
sensitivity on light and heat of lutein. An attempt to increasing stability of liposome was further
carried out and the results revealed that lutein can be entrapped by liposome. The highest
efficiency (86% ) of loading was accomplished in the presence of 0.5% w/v lutein solution.
Stability test of lutein-loaded liposomes revealed that they were stable under the all accelerated
conditions. Therefore, it can be concluded that lutein-loaded liposome had more stable and could
be potential to be used as active ingredient in cosmetic products.
Keywords : Accelerated Conditions, Anti-oxidant, Liposome, Lutein, Stability
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Free Liposome Lutein Liposome Lutein Liposome Lutein
Lutein in DI water in upper phase in lower phase

1% 05%  125% 2.5% 05%  125% 2.5% 05%  125% 2.5%

C, L* 50.22 48.81 49.09 48.45 50.28 50.86 51.81 51.91 51.58 49.75
a* 7.71 1.21 2.13 2.35 1.31 1.34 1.29 0.65 0.96 0.97

b* 17.22 8.54 15.04 16.20 -0.21 -0.35 -0.20 7.87 11.76 15.21

H 44.19 81.95 81.93 81.75 349.66  343.76  350.43 84.18 85.1 84.41

C, L* 52.21 51.49 50.46 50.11 5117 51.91 50.86 51.65 50.63 49.50
a* 8.19 1.05 1.14 1.47 1.25 1.33 1.27 0.77 0.94 1.02

b* 16.43 6.97 10.36 12.80. -0.23 -0.39 -0.21 7.51 10.96 14.48

H 63.49 81.42 83.46 83.46  349.66 343.76  350.43 84.18 85.1 84.41

C, L* 54.70 51.08 48.94 49.38 51.20 51.62 50.59 51.03 49.41 49.66
a* 9.67 1.05 1.02 1.24 1.16 1.28 1.33 0.85 0.89 1.14

b* 25.81 6.89 9.25 11.90 0.61 -0.07 -0.36 6.83 10.91 13.09

H 67.57 81.36 83.73 84.05 351.27 357.64 34491 82.86 85.32 85.03

C, L* 55.84 51.38 50.81 51.09 52.14 52.12 51.63 51.52 50.81 50.19
a* 8.08 1.02 0.96 0.95 1.33 1.33 1.30 0.72 0.67 1.02

b* 26.39 5.75 8.17 9.75 -0.36 -0.34 -0.31 6.6 8.67 11.55

H 73.02 80.01 83.31 84.45 34468 345.69 346.80 83.77 85.56 84.94

C, L* 56.53 50.48 50.31 51.74 51.23 51.25 50.37 50.86 51.24 51.32
a* 7.72 1.23 0.93 0.98 1.42 1.25 1.46 0.83 0.75 1.05

b* 27.39 4.64 9.34 8.26 -0.42 -0.26 -0.33 7.76 8.74 10.36

H 78.24 82.51 85.61 82.35 34243  348.54 332.25 87.43 87.45 82.57

AE 29.81 4.24 5.95 8.70 0.92 0.41 1.54 1.07 3.05 5.10
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Free Liposome Lutein Liposome Lutein Liposome Lutein
Lutein in DI water in upper phase in lower phase

1% 05%  125%  2.5% 05%  125%  2.5% 0.5%  125% 2.5%
D, L* 54.22 51.72 50.19 48.40 50.46 50.97 50.44 51.64 50.44 48.38
a* 17.67 1.06 2.16 2.33 1.37 1.36 1.28 1.06 2.14 2.51
b* 17.20 8.53 15.04 16.30 -0.27 -0.36 -0.32 8.54 15.06 16.40
H 44.22 81.64 81.89 81.72° 34930 34296 350.31 81.76 81.78 81.73
D, L* 57.43 50.95 52.00 50.57 51.66 50.84 51.80 48.45 48.07 48.18
a* 4.57 1.22 1.09 1.78 1.32 1.22 1.39 1.16 1.46 1.95
b* 29.98 8.63 10.16 10.07 -0.31 -0.38 -0.35 7.54 11.18 9.64
H 81.33 77.80 83.86 80.00 346.68 345.66  345.06 81.25 82.57 78.57
D, L* 58.59 53.97 53.61 52.03 51.89 51.49 52.14 50.03 49.69 48.64
a* -2.57 1.29 1.04 1.78 1.36 1.34 1.31 1.00 1.01 2.05
b* 22.99 4.21 6.53 8.47 -0.35 -0.34 -0.21 4.53 7.76 9.03
H 96.41 72.97 80.95 78.12  345.68 345.87  350.68 77.52 82.6 77.22
D, L* 60.55 53.38 53.15 51.21 51.67 51.59 52.27 48.63 48.84 48.12
a* -3.40 1.27 1.14 1.85 1.34 1.37 1.31 1.01 1.09 2.13
b* 11.40 3.79 5.39 7.45 -0.52 -0.45 -0.41 4.37 8.36 8.36
H 106.61 71.43 78.00 76.03  339.08 341.57 342.48 77.01 82.55 76.34
D, L* 60.76 50.45 52.46 45.61 52.79 52.84 52.39 49.09 48.32 48.25
a* -4.18 1.12 1.23 2.29 1.36 1.36 1.36 1.01 1.21 2.37
b* 2.70 3.91 5.31 9.07 -0.23 -0.39 -0.35 5.40 8.51 9.19
H 93.81 74.22 77.07 7585  350.66 344.04  343.60 79.39 81.88 75.51
AE 23.91 4.79 10.03 7.75 2.33 1.87 1.95 4.05 6.95 7.22
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Free Liposome Lutein Liposome Lutein Liposome Lutein
Lutein in DI water in upper phase in lower phase
1% 05%  1.25%  2.5% 05%  125%  2.5% 0.5%  1.25% 2.5%
D, L* 60.18 50.54 51.84 48.43 50.50 50.85 51.55 51.46 50.62 49.33
a* 17.60 1.06 2.37 1.38 1.36 1.44 1.75 1.26 2.15 2.53

b* 17.15 7.35 15.15 14.27 0.35 0.46 0.27 8.54 15.75 16.55

H 44.27 80.65 80.20 79.54 34926  343.65 350.85 81.75 81.35 80.67

D, L* 54.54 52.61 51.90 48.84 51.41 51.96 51.83 48.33 48.70 46.95
a* 11.46 1.47 1.21 1.79 1.35 1.36 1.36 1.66 1.31 2.59
b* 25.53 9.10 7.48 10.70 0.31 0.18 0.18 11.28 12.35 12.56

H 65.83 80.85 80.84 80.53 346.95 345.86 345.04  81.63 79.87 78.36

D, L* 56.10 53.95 53.31 51.01 51.83 52.24 52.30 49.72 48.98 48.70
a* 7.14 1.19 1.09 1.68 1.34 1.32 1.31 1.16 1.30 2.16
b* 27.26 6.96 6.46 9.23 -0.39 -0.42 -0.42 7.79 8.00 10.13
H 75.31 80.32 80.41 79.67  343.89 342.60 353.09 81.70 80.81 71.97

D,, L* 58.61 53.69 52.72 51.41 51.58 52.27 52.21 49.14 47.90 48.55
a* 1.81 1.11 1.06 1.42 1.33 1.31 1.31 1.09 1.31 2.14
b* 29.34 5.98 6.01 7.50 -0.52 -0.48 -0.22 7.12 7.96 10.32

H 86.48 79.46 80.02 79.26 339.52 33991 350.43 81.32 80.64 78.28

D, L* 59.93 51.55 50.79 49.10 51.61 52.29 52.26 49.08 48.29 47.90
a* -1.60 1.14 1.13 1.75 1.37 1.37 1.37 0.97 1.18 2.16
b* 27.68 6.01 6.10 8.81 -0.28 -0.31 -0.19 7.58 7.16 10.22

H 93.32 79.28 79.51 78.77 348.45 34720 349.49 82.74 80.63 78.05

AE 21.90 1.68 9.19 5.51 1.28 1.63 0.93 2.58 8.96 6.50
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Free Liposome Lutein Liposome Lutein Liposome Lutein
Lutein in DI water in upper phase in lower phase
1% 05%  125%  2.5% 05%  125%  2.5% 0.5%  125% 2.5%
D, L* 60.31 51.59 50.44 48.34 50.59 51.38 51.76 51.75 48.35 49.86
a* 17.78 2.54 2.55 1.54 1.45 2.08 1.33 1.34 1.42 2.04
b* 17.35 8.35 14.26 16.71 1.51 1.04 1.30 11.35 12.58 12.62

H 44.29 82.46 81.77 80.33 ~ 341.64 351.89  381.72 82.26 79.63 80.04

D, L* 56.32 51.72 51.55 50.17 50.10 50.48 52.47 48.62 47.66 47.38
a* 18.05 1.67 1.68 2.02 1.09 0.79 1.24 1.71 2.11 2.60
b* 18.4 11.23 14.57 12.82 10.76 1.72 2.53 9.78 12.97 12.71
H 45.54 81.54 83.41 81.03  336.07 365.19 363.89 80.09 80.77 78.42
D, L* 57.09 51.57 52.56 51.54 51.81 52.05 51.93 49.64 49.16 47.67
a* 16.62 1.43 1.30 2.89 1.33 1.27 1.26 1.34 1.48 5.84
b* 17.65 9.25 11.86 10.58 -0.25 -0.28 0.51 8.48 11.08 14.34
H 46.78 81.22 83.74 84.68  349.53 34775  322.69 81.00 82.41 67.79
D, L* 56.96 46.71 51.45 53.52 51.05 52.00 52.06 47.32 47.87 49.40
a* 17.03 2.41 1.11 1.27 1.22 1.32 1.30 4.46 1.63 1.30
b* 17.92 9.05 9.85 8.32 0.04 -0.46 0.37 13.93 12.03 8.52
H 46.45 75.09 83.59 81.29  340.65 340.76  334.26 71.95 82.19 81.44
D, L* 61.28 49.83 50.23 54.42 51.21 50.60 50.45 50.27 49.46 48.62
a* 17.23 1.26 1.08 1.19 1.36 1.29 1.26 1.14 1.21 1.18
b* 18.75 8.01 10.19 8.04 -0.18 0.00 0.21 7.86 10.05 9.52

H 47.42 81.08 83.98 80.73  352.56  359.85 354.47 81.77 83.14 82.62

AE 1.79 2.20 4.33 10.60 1.80 1.52 1.71 3.80 2.77 3.45
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Free Liposome Lutein Liposome Lutein Liposome Lutein

Lu in DI water in upper phase in lower phase

tein1% (.59 1.25% 2.5% 0.5% 1.25% 2.5% 0.5% 1.25% 2.5%

D, L* 50.32 57.32 51.55 50.34 61.81 61.86 60.27 47.54 48.75 49.44
a* 17.80 2.06 1.16 1.33 1.64 1.53 1.24 1.45 1.17 1.36
b* 17.40 6.53 4.04 5.30 9.56 9.52 8.56 7.53 6.04 4.30

H 44.34 78.65 79.18 80.75 35536 353.66 352.29 80.46 82.77 81.33

D, L* 59.29 52.57 51.09 48.84 61.85 61.69 59.79 49.46 48.33 46.85
a* -1.21 1.08 1.30 2.05 1.26 1.26 1.41 0.86 1.38 2.86
b* 28.12 535 5.97 10.90 -0.21 0.06 7.22 5.75 7.29 12.31
H 92.47 78.54 77.75 7932 350.69 349.51  348.65 81.52 79.29 76.89
D, L* 59.51 53.07 51.17 49.83 61.89 62.10 61.59 49.96 48.91 47.84
a* -3.16 1.14 1.27 1.89 1.32 1.32 1.33 0.65 1.44 2.69
b* 21.83 391 5.31 9.52 -0.39 -0.29 0.15 4.90 7.58 11.00
H 98.25 73.76 76.51 78.79  343.60 347.52  349.20 82.50 79.25 76.26
D,, L* 60.65 51.76 51.12 48.35 61.95 60.86 60.93 47.54 49.40 48.37
a* -3.08 1.08 1.16 1.77 1.39 1.34 1.41 4.20 1.09 1.97
b* 14.02 3.26 4.86 8.25 -0.93 -0.62 -0.70 13.20 7.17 6.44
H 102.41 71.56 76.61 7790 32644 33545 333.63 72.07 81.29 79.60
D, L* 160.50 49.28 47.30 48.53 61.28 60.76 60.76 50.62 49.66 48.66
a* -4.79 1.14 1.18 1.21 1.37 1.35 1.36 0.57 1.23 1.05
b* 11.56 3.34 5.53 4.48 -0.28 -0.16 -0.25 4.58 7.66 5.36

H 103.56 71.13 77.96 73.68  348.63 35328  335.87 82.95 80.86 79.39

AE 25.46 8.70 4.50 1.99 9.86 9.74 8.82 4.35 1.86 1.35

WINEIHR. *AIUIUIINAT L, a* 1ag b* N D, uaz D,
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