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Table 1. Efficiency of ascorbic acid encapsulation in different type of
liposomes

Encapsulation efficiency

Liposome composition
of ascorbic acid (%)

(phosphatidylcholine : cholesterol)

99 : 1 41.6
95:5 42.8
90 : 10 : 40.5
80 : 20 372
70 : 30 357
60 : 40 29.1
50 : 50 26.4

Table 2. Effect of cholesterol content on the average size of ascorbic
acid encapsulated liposomes prepared by dehydration/rehydration
method :

Liposome composition Average size of liposome

(phosphatidylcholine : cholesterol) (Wm)
99 :1 35
90 : 10 11.4
80 : 20 13.4
60 : 40 154

50 : 50 22.0
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Fig. 1. Decompasition of ascorbic acid in liposomes during storage
without light in 50 mM acetate buffer (pH 5.0) at 4°C(A) and at
37°C(B). Liposomes were composed of phosphatidylcholine and
cholesterol with ratio(w/w) of 99:1(I), 95:5(), 90:10( &), 80:20
(A),70:30( @), 60:40( O ), and 50:50( ®).
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Fig. 2. Decomposition of ascorbic acid in liposomes during storage
without light in 50 mM phosphate buffer (pH 7.0) at 4£C(A) and at
37°C(B). Liposomes were composed of phosphatidylcholine and
cholesterol with ratio(w/w) of 99:1(H), 95:5([1), 90:10( &), 80:20
(), 70:30( @), 60:40( O ), and 50:50( ).
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Fig. 3. Effect of cholesterol content in liposome on the stability of
encapsulated ascorbic acid. Ascorbic acid encapsulated liposomes were
stored for 40 days at pH 7.0, 4°C (@, —); at pH 5.0, 4°C ( @ , ---); at pH
7.0,37°C (O, — ); atpH 5.0,37°C (O, --).
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Effect of Cholesterol in Liposome on the Stabilization of Encapsulated Ascorbic Acid
Chae-Hwan Rhim', Yu-Weon Lee, Sang-Chun Lee! and Seung-Cheol Lee* (Division of Life Sciences, 'Division of
Fine Chemistry and Chemical Engineering, Kyungnam University, Masan, 631-701, Korea)

Abstract : Cholesterol plays an important role in various physiological responses and membrane stability. To
investigate the effect of cholesterol in liposome on the stability of encapsulated ascorbic acid, the physico-chemical
experiments using various amounts of cholesterol-containing liposomes were performed. The encapsulation efficiency
of ascorbic acid was decreased with increasing cholesterol content in liposome, whereas size of liposome was
increased. Furthermore, the stability of encapsulated ascorbic acid was increased with increasing the content of
cholesterol. The stability was not affected by pH. Encapsulated ascorbic acid in liposome stored at 37°C was rapidly

oxidized compared to those stored at 4°C. These results suggest that cholesterol in liposome affects largely to the
stability of encapsulated ascorbic acid.

Key words : liposome, microencapsulation, cholesterol, ascorbic acid
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