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学生実習における卵黄を用いたリポソーム調製の試み
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Preparation of Liposome Using Egg Yolk
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In this study, 162 students in the 6 year Pharmacy Program at the School of Pharmacy, Iwate Medical University
were asked to prepare liposomal preparations using chicken egg yolk and to evaluate their properties with the aim of de-
veloping novel liposomes. High-purity lecithins are generally used for preparing liposomes but they are expensive. On
the other hand, egg yolk has various components, including lecithin and cholesterol, which are important components
for the formation of liposomes, so it was hypothesized that liposomes prepared from egg yolk may participate in the for-
mation of cell membrane in chicks. Both liposomes from egg yolk (YL) and from lecithin (LL) exhibited Malthesian
crosses using a polarizing microscope and multilamellar vesicles were observed, conˆrming that liposomal preparations
from egg yolk were useful. The particle size of YL was about 100 nm with one peak. Furthermore, the YL are believed to
be viable under diŠerent conditions because the particle size did not change when they were prepared in buŠers having
diŠerent pH values. The results of these experiments indicate that liposomal preparations from egg yolk can serve as
natural materials, although some obstacles remain. This is a unique approach for carrying out practical training in our 6
year pharmaceutical science program.
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Table 1. Nutritional Value per 100 g of Raw Chicken Egg-
yolk9�

Composition Volume �g�

Water 48.2

Protein 16.5

Fat 33.5
saturated fatty acid 9.2

unsaturated fatty acid 9.2

cholesterol 1.4

Carbohydrate 0.1
Others 1.7
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Fig. 1. Malthesian Crosses of Plane Liposomes
�a� Plane liposome from egg lecithin. �b� Plane liposome from egg

yolk.
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Fig. 2. Malthesian Crosses of Various Types
�a� Double halo. �b� Conspicuous cross in strong halo. �c� Four leaves shape. �d� Single halo. �e� Elimination center of sphere.

Table 2. Particle Size of Each Liposome

Lipid Contained
drug model

BuŠer
pH

Sample
name

Particle size
�mm�

Egg Yolk

�
4.0 YL4 88.0�17.7
7.0 YL7 66.7�13.4

Ribo‰avin
4.0 YL4-B2 90.1�15.6

7.0 YL7-B2 94.1�29.8

Ascorbic acid
4.0 YL4-C 85.3�30.1

7.0 YL7-C 65.8�20.7

Lecithin

�
4.0 LL4 120.3�32.4
7.0 LL7 79.1�24.1

Ribo‰avin
4.0 LL4-B2 106.2�26.6

7.0 LL7-B2 152.7�44.8

Ascorbic acid
4.0 LL4-C 244.9�176.0

7.0 LL7-C 95.1�14.4

Mean�S.D. �n�3�.
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Fig. 3. Size Distribution of Liposomes by Intensity
Solid line and dotted line express YL and LL, respectively.
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