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Abstract

Encapsulation of lysozyme using lecithin vesicles and its stimulated release properties were studied. Lecithin
vesicles were prepared by the dehydration-rehydration (DR) method. The highest encapsulation efficiency (EE)
value of 80.1% was obtained by sonicating the multilamellar vesicles (MLVs) at 100 kHz for 120 min in
bath sonicator. The value of entrapment progressively increased with the concentration of lysozyme, while the
EE value decreased with the increase of enzyme concentration up to 50 mg per 100 mg of lecithin, and then
became nearly constant. At the pH of 5.9, only a small amount of lysozyme was released from DR vesicles
during incubation at 37°C. As the pH decreased to 3.0, lysozyme was released more rapidly. Lysozyme
release was accelerated for 24 h and reached a plateau after 72 h incubation with 1% Tween 80. Ca™ gave a

pulse-like-release in the first hour, which was followed by a slow release.
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Fig. 1. Effect of sonication frequency and time on en-
capsulating efficiency of dehydration-rehydration vesi-
cles
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Fig. 4. Stimulated release of lysozyme from DR vesicles
by alteration of pH at 37°C pH: 3 (H—M). 4 (A—A),
59 (e—e)
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dition of Ca* from DR vesicles Ca”™ concentration: 25
mM (@—®), 50 mM (A—A)

X%l 50 mMY o ARkl §-E29E2 25 mM
o e} Folslylen, FEFS <o 2l Ca”
ion-& Tween 800l H|sled vl w17k Well lyso-
zymed FEA7E AL o 5 el Ca lond &
Hshe] x| d 2t Abg 285t llposomc o] Fut 2
5 kA A Fr) o

£ “trans complex” & # 3 trans com-



404 Al EastelA] 4] 287 7] 3 & (1996)

plex@ 9l5}e] liposomeSo] A2 $3talzix] o] &
el liposome 2] 3k3] 2] f13le] Wiz Zlo2 ww
ELL- c};\}\q_(ms.

2 o

Liposome Weol| A45 EAAAA AIE7F2-3-A] o)
83171 $3thed E‘%l Ln_iﬂ lysozyme-% A el 5lo]
dehydration-rehydration® 2.2 v 4|78 w3}A o *
A 7ol FAEEA vH= s HEesty on
27 =] w3 9 §-F 22149 %717} liposome
el &40 §-Fof vlA|= dsks st

MLV &l€lel-g- bath sonicatorel| A4} 100 kHz = 247}
251 A2]d& v lysozymeo] E4 A §o] 80.9%2
7 Eorh 27] 4 MRS oo e v
H Aug 23] A48 A vl og Frls)
dovt ¥HAEL 3FA3l] lysozyme 50 mg/100 mg
soy lecithind ] 68% =712 F733] 4125k ont,
1 olake] AYFE WM E wl shukslidnl 1
A8 FAE liposomeS 37°C, pH 5.9¢ #]Abslel&
ol 713 ksl a AN LAFE FEEEE HAT
Zrlslgdon] AMg £ 52 x40 2 §2xglch
Tween 80 1.0%2} E-& wf 27] 24413k Fotel =

o

F23] -FE= o A 7ke] ﬂ*}ﬂ*i skuks| =
oy 72X)7F B3 & 85%7HA] FEE k. el Ca*
iong 25-50 mM 7))L o #7] 141759t 43]
T2 ot 2 o) Foll = ohbs] F-EE9rt

= )

1. Kim, H. C. and Baianu, [. C.: Novel liposome mi-

croencapsulation technique for food applications. Trends
in Food Sci. & Technol., 2(3), 55 (1991)

2. Kirby, C. J., Brooker, B. E. and Law, B. A.: Ac-
celerated ripening of cheese using liposome-en-
capsulated enzyme. Int. J. Food Sci. Technol., 22, 355
(1987)

3. Kito, M., Hirotsuka, M., Taniguchi, H. and Narita, H.:
Increase in emulsification activity and calcium for-
tification in soy protein by using soy lecithin-soy pro-
tein complex. Nutr. Sci. Soy Protein Jpn., 6, 15 (1985)

4. Koide, K. and Karel, M.: Encapsulation and stimulated
release of enzymes using lecithin vesicles. Int. J. Food
Sci. & Technol., 22, 707 (1987)

5. Kirby, C. J. and Gregoriadis, G.: Dehydration-rehy-
dration vesicles : A simple method for high yield drug
entrapment in liposomes. Biotechnology, November, 979
(1984)

6. Huang, C. H.: Studies on phosphatidylcholine vesicles.
Formation and physical characteristics. Biochemistry, 8,
344 (1969)

7. Bradford, M. M.: A rapid and sensitive method for the
quantitation of microgram quantities of protein utilizing
the principle of protein-dye binding. Anal. Biochem., 72,
248 (1976)

8. Kirby C. and Gregoriadis, G.: A simple procedure for
preparation preparing liposomes capable of high en-
capsulation efficiency under mild condition, in Lipo-
some Technology, vol.1, G. Grogorly (Ed.), CRC press,
99. p.20-27 (1984)

9. Barenholz, Y., Gibbes, D., Litman, B. J., Goll, ],
Thompson, T. E. and Carlson, F. D.: A simple method
for the preparation of homogeneous phospholipid vesi-
cles. Biochemistry, 16, 2806 (1977)

10. Vail, W. J. and Stollery, J. G.: Phase change of car-
diolipin vesicles mediated by divalent cations. Biochim-
ica et Biophysica Acta, 551, 74 (1979)

(199441 114 259 H4)



