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Antioxidant effect of Vitamin-C / alginate gel-entrapped liposomes

for resistance of DHA autoxidation
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Abstract

The resistance of docosahexaenoic acid (DHA) incorporated L-a-phosphatidyl -choline (PC)
liposomes against autoxidation was studied for application to food and cosmetic industry. For
the preparation of vitamin-C/calcium alginate gel entrapped DHA-PC-liposomes (AVDLs), DHA
incorporated PC bilayer was hydrated with vitamin-C containing calcium alginate solution,
and the fraction containing liposome was suspended in CaCl, solution. DHA loading efficiency
was calculated by TLC scanning method. The morphological examination of AVDLs was
performed with transmission electron microscopy (TEM) and lipid peroxidation was measured
with an assay for thiobarbituric acid reactive substance (TBARS). DHA loading efficiency was
about 17 % of initial loading volume, and when AVDLs containing 0.2 % vitamin C, lipid

oxidation was minimized.
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As 2y

A& DHAE FANEFE)NM FHTol AHEstgem™ PC (fom egg yolk)9}
sodium alginate (from Kelp, 250 cps)= Sigma Chemical Co. (USA)A|lA] Fs}e] A&
SR 1 2o Aok Ak H oY RS ARSI
2] ¥ 49 AZ AVDLsE A|%3}7] 98l 100 mge] PCS} 80 <] DHAZS 3 mLeo]
chloroformo]] =591 & FAA47p~ 3lofA &vfE &3] A AHsle] DHA-PCHEHS A%
sttt 0 ~ 1.0 % (w/v) vitamin CE =91 1% (w/v) sodium alginate -&8-& Xﬂ&i
F 717t o] £ vhvh @l viael 10 mLA H7ksn 3417 59 ALe|A w0y
sl AAg RO AT 2719 AT A7) Fahed 102 E9F sonication
AT @le 2RI o8 alel 100000 pmel N 20#E 24 elsh
A5 dS A AT T 50 mM Tris-HCL (pH 7.5) buffer 2 )& eksl= 2pA S 33 wiE
sto ZEHo] TFHA @2 AEH Aol %"“O AAs AT Lozl F2E
2 100 mM CaCl, & 3 mLE FHalete] HHAZF 4Tl A 75t HA81Y
AVDLsE A Z38}¢oh

DHA 7§ 2 AVDLsZ chloroform®} methanolo] 2 : 12 &3tH 8o =o|x 103
=0t sonicationdt & YA E st X3 H DHAS =319t 5402 A|82 TLCHo
Z A3 & n-hexane : diethyl ether : acetic acid’} 80 : 20 : 1 (vyv)E T H7-&0)
o ANk, B4 methanolo] 1 : 188 E&E wdralajeko g whal Al WA
H TLCHLS TLC scanning methodo] &]3le] 218} T). TBARS assay. TBARS assay
= A9 atsle] oA A malondialdehyde (MDA)E H]A A 2Fsl= wiolr},
A, AVDLsE Edwin N. Frankel's2] "o wel Al2® AVDLs @& 3 mLS
40C incubatorol|A] ALElA|AHTE AlstE ZzZre] AEE 01 mL FHIF T 10%
Trichloroacetic acid (TCA) 1 mL(w/v, in D.W.)¢ 0.67 % Thiobarbituric acid(TBA),
0.05% Butylated hydroxytoluene (BHT)7} ¥ 3tH 1 mLughg &Ho] 7lala 158 ot
100ColAM 7t HAaE SHe Ao WZ3k & butanol(2:1 v/v)-& 7}l
Gololye AHMAL 2 Gl S A ASka 105 FoF 15000 rpmol| A fA B3] 2 A
S AAsger 2 F 535 molA FHES 24390 MDAY] %& A4relv
9ated 156 x 107Meme] F3A 52 AH&-3hgch
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6“4% RS FE 5= AAUTE AAEA B alginate= ?.6}0% AR AVDLs(SH2H)
7} BaEckFigure 1). TLCE AME3le] DHAS &g EAsly Azjas-s Ads 2%
747ke] AVDLsE %7] 29ige] oF 17 %] DHAS E@sln e Zos debaot
(Figure 2. ). TBARS assayoll SJsiA] AVDLsS] 4tg} AES %7keh 23 vilamin CE 3
Jsl] ke PELe e xRt APl AlEE S & 5 AUckFgure
2. b). w35 AVDLse] A% 39 74A] AHgke] bE Zlo2 YERsiT:.

Figure 1. TEM photograph of negatively stained liposomes. (a) only alginate entrapped liposome,
(b) alginate-DHA-liposome, (c) AVDLs, 100 nm bar.
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Figure 2. (a) DHA loading efficiency of AVDLs, (b) antioxidant effect of AVDLs at 40T in air.
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