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Abstract

Liposomes were prepared from egg yolk phospholipids to study their physical properties and stability at various storage
conditions. Under storage conditions at different pH levels, the particle sizes of liposomes increased at the range of pH 1-2,
and the absolute values of {-potentials were reduced at the range of pH 1-4. The leakage of sulforhodamine B (SRB), a
fluorescent dye which is encapsulated in the liposome, increased greatly at pH 2-4. At different storage temperatures, the
particle size of liposomes increased from the 10 days of storage at 4°C and the 40 days at 20 and 35°C. The {-potentials
decreased slightly later during storage under 4, 20 and 35°C. At the storage temperature of 50°C, the leakage of SRB was
the greatest. Therefore, we concluded that the pH conditions lower than pH 6 and high temperature of 50°C are not condu-
cive to storing liposomes. The results obtained here may prove helpful in developing liposome-based encapsulation and

diagnostic reagents.
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F|x= Escherichia coli O157:H7 2] ZAA]|(Kim et al., 2003a)
¢} o} ASE Q9N A AEES ﬂ-EO]*— Salmonella
spp.2 AR AA o g4 2]EE-S 7)E(Shin and
Kim, 2008)31HAA 2F5 Al XJ?_W"LEW e
AL 2213 v} YthKim et al., 2003b). E|ZES o]
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Hog RAgT) o] Ag EElH, gitHog Hd o
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dipalmitoyl phosphatidylethanolamine(DPPE), dipalmitoyl

phosphatidylcholine(DPPC), dipalmitoyl phosphatidylglycerol
(DPPG)# cholesterol?] uigte & §HAISH 21X E2) oFAA
AEE vhs] skl dhk 20004 AR F
o] glxFo] 94 545 HESINH-

HE Ry

M=z

Y EF] 84 Tl 22 ¥BEZEQ sulforhoda-
mine B(SRB)E Molecular Probes(Eugene, OR, USA)Z%
B 393}t DPPE, DPPC, DPPG, mini-extruder, poly-
carbonate membrane filter(0.4, 0.8 um)= Avanti Polar
Lipids(Alabaster, AL, USA)ZE T3}, N-succini-
midyl-s-acetylthioacetate(SATA)= Pierce(Rockford, IL,
USA)ERE FU3l9t}. Triethylamine,
cholesterol, methanol, isopropyl ether, Sephadex G-50-150,

chloroform,

sucrose, sodium azide, sodium chloride= Sigma(St. Louis,
MO, UShERH 5T ¥ 27 242 A
FEF8ML Duke Scientific(Palo Alto, CA, USA)L 2 H-F
TAsHA AL, AEH 58S 9% FF &R Malvern
Instruments(Malvern, Worcestershire, UK)Z5E T3}
t} 2 EFE F7)9 AekHY e =L $3)| Zetasizer Nano
ZS(Nano ZS, Malvern, UK)S AFE-3}3 T 39 =4
2 TInfinite M200(Infinite M200, Tecan, USA)S ©]-&3}%
t}. 96-well microplates= BD Falcon(Franklin Lakes, NJ,
UsAIL 2 RE PRls.

2|ZEe| M=
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3l EH(Kim et al., 2003a; Siebert e al., 1993). ol A
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Y 3mle chloroform¥ 0.5 mLe] methanol2 713+
45°C F2FZol|A 1814 257 AEetaA Z3AtH 1
A EgE9 05mLe) DPPE-ATAS 713t} 3 mL2)
isopropyl ether® 75l E2fA3E E5o FHA 4,
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N7k olell 187t 259 XEatdA A& SairZT
45°CZ 7123 100mM SRB £ 2mL& 7}8pAw}at
45°C FeFEOIN Ny ofe) 33 5 Mz Ees
a5 £50) FUA 2898 AsEct. T 100 mM
£l 2mLg RSk 187 259 Xk &
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(Mini-extruder, Avanti Polar Lipids, USA)°| membrane
filter® 7]$-3. 100 pL syringedl B|XES SIAA T2
g3t dojzl gl-g Sephadex G-50-150 columndl] 5
FA)A SRB7} £ Y 2 EE B Euks wo} pH 7.0-7.59]
0.01 M HEPES 2+5(0.2M NaCl#} 0.01% NaN; X3
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0.01 M HEPES $+5<19] pHE NaOH¢} HCIS ©]&-3}
o pH 1-1022 243 & A} 2717t A2 & 33/
o ZEF AL HAA 4°ColM st pHHES
o w2 YEF TS FHEIT AP oA A%
24X|3ko] A Fof A=)k AR E SAsH-
722 WPHoF 001 M HEPES $H599] pHE 2, 4, 6, 8,
1002 A & AEF A4S XA AFsPHA, 3
d Ao BxFe 584 2o £3E SRBY 7=
Fe FAEE FHso] st
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X 8AE 4, 20, HE 35°C9] 250M 10087+ A
AshHA wizls BEsidh 109 HEeE YRA 7%
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T3, 4, 20, 35, T 50°C2] 259 WY dlA 10Y 74
©2 SRBY F= ALE 47 8 FF=E SHsAUTH

2| ZE X372} MEESe| £

EE AE9 H YA} AEPAYE Zeta Nano
7S9] version 5.0 softwaredl] 2|8l FFFAbAoZ =
Aatdet. IEF AR Uig SHES] g2 145 AlB
2 BAA17)7] 918 AHeE HEPES $5de] oisk 23
9] ke 133, AEE 0.88723k2 H-&3le] 3

XE7|Ziol w2 SRB F& &3

YEFo) THE SRB7L FEEE FEE S8 ¢
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EAE-AL SPSS version 14.0 software(2006)2 ©]-4-3}
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pHO| tHE 2| ZFe| WE
pHE 1-100.2 ZH3 2 EF SIS oA 2447
A3} Fo) YA=71E SAEAHEE 1. 71EY pH 790
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B7} 173.8+1.5nm, 8]¥F U} 179.3:0.2 nmE YERA L)
77 AR OE 3FFY fEF &9 YA=7]E pH
2-109014 0XZ} A 24A1ZF A & 25 & WS}
%i o1} pH 19 Z717F $718Hs & & Al
Z59 gEF 8 AolA pH‘ﬂi@}c‘ﬂ wE AEd
H«l H3lE ME Hlsg s YERISICHFIg. 2). pH 4-
10914 He -70 - -80 mve] AMEFAY Fh& 7FAIL, pH 1-
4o X AebRAe) Adlgke] Hastgch. AetELld o
Ao Bgahs FRol= AR HHl M71F oA,
Be BA7E] T 25 EQA7 Iy Fo Tl
ANA QEn ubhdEe] V|Eo 2 AHgEtHLee et al,
2003). F, A &ol FHshs Bol= dxEY] B
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Fig. 1. Changes in particle sizes for liposomes under a wide
pH range. A, B, and C indicate the different sizes of
liposomes used. The average sizes at pH 7.0 were 159.7+
0.3 nm for A, 173.8+1.5 nm for B, and 179.3+0.2 nm for
C. The particle size of the samples was measured at 0 h
(A) and 24 h (B) after adjusting the pH. Each point is the
mean of three measurements with error bars+1 S.D.
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Fig. 2. Changes in the {-potentials of liposomes under a wide
pH range. A, B, and C indicate liposomes with various
particle sizes at pH 7.0 (A, 159.7+0.3 nm; B, 173.8+1.5
nm; C, 179.320.2 nm). The {-potentials of the samples
were measured at 0 h (A) and 24 h (B) after adjusting the
pH, respectively. Each point is the mean of three mea-
surements with error bars+1 S.D.



O

552

r

IESMAFSISIX| X287 HM55(2008)

HHA AL Ak At Aigte] Svkskd o
Aol A714 whdEo] A7) o) Easr} Fvlake]
SHEYo] E0jE0] FRo|=T) QHEI A BRI 1)
= AE AP 7 2 B3 HgllA Aebd
Aol e -61mV B} ddigte] & o w9 o-g3
2ol=E /It 3t} F2oluE 4]1--60 mVe] B
oM = Hg3saL, -31--40 mVIXME BEo|H, -10--30
mVolX= EQFE3LAL, +5 - -5 mve] AlepALol M= 3
& &Rlo] doju= MAZ U oXITHASTM, 1985).
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AAF=Z719) 200.1+1.7 nmel] BIBke 4°CS} 20°Ce] 270
Al 22 10979 409A00A frolAdo] E(p<0.05) =
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Fig. 3. Leakage of SRB during storage at various pH range. The liposome solutions were diluted with 0.01M HEPES buffers at dif-
ferent pH levels to measure the degree of leakage of SRB which was encapsulated in interior volume of liposome. Each point is

the mean of three measurements with error bars+1 S.D.
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Fig. 4. Changes in particle sizes for liposomes during storage at various temperatures. Each point is the mean of three measure-
ments with error barsx1 S.D. Values with different letters on the same column are significantly different at p<0.05.
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Fig. 5. Changes in the {-potentials of liposomes during storage at various temperatures. Each point is the mean of three measure-
ments with error bars=1 S.D. Values with different letters on the same column are significantly different at p<0.05.
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A8 2719317} ATk Aletd 9 371 2=
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BT 5347 NA 2" SRBY FEFo| F43] F7}
ke S JERIITE mebx pH6 olate] AHde] =
oA B EEFL EAEH 50°Cet 2o] B8 L%oA
QA= F49 gxFe S A8 Afdue=
e & F AU B A7 A= 3 A48 X2
2 7 S EEE o) 83 AEE A e 2 ¥ &
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