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Abstract: This study was aimed to improve stability of natural astaxanthin extracted from white shrimp shells
(Litopenaeus vannamei) by using liposomal encapsulation technique. Three different concentrations of
phospholipids at 0.8, 1.6 and 2.0% w/v together with two different mixing methods including homogenization
and sonication were employed. Astaxanthin extract-loaded liposomes were investigated for entrapment
efficiency (%EE), antioxidant activity determined by DPPH (2, 2-diphenyl-1-picryl-hydrazyl) radical scavenging
capacity and ferrous metal ion chelating activity, morphology of liposomes by using transmission electron
microscopy (TEM) and properties changing during 8 weeks storage at 4 °C. It was found that %EE of liposomes
prepared from 2.0% w/v phospholipids and mixed by sonication revealed the least decrease of %EE as
compared to that of day 0. Antioxidant activity to eradicate DPPH free radicals and metal ion chelating activity
of free astaxanthin was decreased by 76.7% and 56%, respectively which was much lower than that
encapsulated in liposomes of all treatments as compared to that of day 0. TEM image of astaxanthin extract-
loaded liposomes prepared by sonication demonstrated a lamellar structure. The results suggest the potential

use of liposomal encapsulation to protect astaxanthin properties for further application.
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Figure 1 Chromatogram of (a) astaxanthin extract from white shrimp shell and (b) astaxanthin standard

2) 1s@vsmnisniniuansaiaweanuauiulula
Il

NANIINAABIAULTZANBNIWNIA N LANT
aiauesmuTuivlula i lanfissfuanudindiuuas
A2 nnalunansing I fvnisnfuineiigumnd 4
avAaaded uszazinan 8 dland Iduanauan
% entrapment efficiency (%EE) me\‘lﬁ\‘imi’mﬁ 1
WUFn1lsEANE AN SR UL AR LT T LGN Hu
(TuF 0) fldrgandn 85% unnaeticlalnloy Tng
e Benienen %EE vedla i inail43anstiunan
WU AY ol Bunannudindivaewies
AR ARLINNTY AN %EE WiAnTigedutuiu ddlaln
Trurnifuueam il %EE qaﬁz@qmﬁ@sﬁma
TWaRaTIA L 2.0%wh wazidlaifusnelaln
Tasifhuszeizionn 8 dlanst wudnlalnlsdisaesann
weatWaRafisziuamdindusing ) uazilunauion
A5lalua luadu Jusz@nianlunisiniiuuedand
wufin anasdafliienay 263538 doulalnlnai
TungudoeAataiindy flsvansnmlunisiniiu
annaladSanay 234340  elausuiububuy
FathuasifiudnnstiunandaeAalaiedi daualian
%EE aanstinsndnnnstiunsudaadalalua lumdu
Tnaienelatninaisauanieawafinaan i
2.0%wiv 1 %EE anasiiaafiganievdaniaiuinem
8 Ayt ilaiienrusuu g Matlnstiunangaeia
TrilAd
aumpazedlanizalngriufanansienn wazlalé

<1 P A = =
Lﬂumﬂuﬂﬂﬂjmumﬁﬂummmmm

Fudanusqat1alaamnse n1lAANI AT e8]

426

Tanlawlireuinanysnl Asazdiulfanainuans
anunuzlpnaisredlanlonnelsindes TEM (mwﬁ'
2b) Gepdudnstanlfiluianasesiealafiafianis
snBusin il iatos laaddaliuanazeaieali
aReudaATiiadivnanaesit uasiugdanuiilsl
v doumstunaudineialalia luedu
naanauInTesenIA uanszans lneldussnanga
LL@:ﬁqmﬁuﬁmqummwmm waza1N1nliiAe
nednBasdanaslalnlanliiguiu adrelafinw
Lﬁmmﬂmﬂ%Lmﬁqx‘im@%ﬁm’quﬁﬂﬁ@gmﬂ
tagauAelulalnlaailliaaysnd (1wdl 2a) uazd
NAFEN1TAARITEY %EE AAMFUIIWASETANEA
mafunsiniuueasuauiululainlandAeudng
fiael Ingl Peng et al. (2010) MHANEINTNEaua g
wruiudaAsziidngmaasy Hep3B WAy HepG2
Tneldmpilanstingslalnlon SanvudnfiBannmes
wadnuauinegnelulalnlauwiniy 89.0 486
Uadnfusienia LL@:LL@@WLLﬁﬁuﬁuﬁqﬂﬁﬂLﬁi.l’lu"l,@‘llw
TouanansodingadlFRunnd weanumufiuil
dunsinifulylalnlon wenanni fuaenidded
Anwnszusunisvainaisueanuauinlaeidsiou
Lmﬂegm@‘fuﬁ%ﬁ'u VI 411398289 Shen and  Quek
(2014) ﬁﬂmm:mumm@ﬁummmmmuﬁu
§37NTNANNN9AT (Bioastin) T lfinalla spray dry
AnMsANENLANIELRuM e At sansnsoLiy
AnAsAa TN sueanuauiuly Inefilss@nsnw
msvietiuansgeiianas 92.69-95.19 waidladnmn
nsulasuulasreneantuauiinluaniziie



ARANLRURY

Junau

1 AWaglWanauazdgnng

NAUBIAMNLINT U

lulalnlan

[=3

& o

fFANALaFMLIUAUNNNLAL

o

awi 96el0}s 0} BulpI0ooE JuBIBYIP (S0°0>d) ARUEDYIUDIS BIoM MOJ € UILYIM SISNS| JUBIBLIP YIIM BN[EA

Burxiul Jo poyrew pue pidijoydsoyd Jo UoHE.IUSOUOD 0} BuIPI0dJE JusleyIp (G0"0>d) ARUBOLIUBIS 81oMm ULINIOD € UIYIM SINS| JUSIBHID YIM enjeA

68°0%,£5' 9
0€'LF 2109
6117 6.'95

LE'LF, 1289
0L°0% .2 19
€1°0%,,69'LS

81°0%,,56'69
by 0%,,LE'€9
86'0%,,20°09

6507, L1 1L
vZ'1F, 989
[T1F,.£9'19

LWlF,,9596.
cLF,,80°GL
Le'L¥,,08¢L

19'L¥,,9€°€8
95°0%,,99°08
07'0%,,92°08

12'17,,088
£€'LF, L0°€8
10'1%,,00'Z8

18°0%,,G€'98
09°0%,,50'S8
01'0%,,55'8

2,07, v2'e8
£9°07,,50'88
55077198

0¢c
9L
80

uoneoIuos

18°0%,,8"29
6°07,98' LY
1507067y

19°0%,,91'89
6°0%,,L0°CY
89°0%,,90°0%

09'0%,,16'69
£9°07,,02'9%
7€°0%,,20°6Y

6207, 1 1L
8€°07,LE'8Y
£7°07,80°1S

1G'0%,,50'€8
8Y°0F,,10LL
£€°07,,1.'69

€1°0%,,8€°€8
Z€'07,,91°18
0v'0%,,12'18

$5°0%,,£8'S8
8Y°0F,.£2'78
v$°0%,,66'28

7€°0%,,,62'68
92°0%,,2.'88
€0, 7E'98

0€'0%,,59'16
Lv'0%,.52°06
8€°07, £5°68

0¢
9L
80

uoneziusbouwoy

g Yoom

] Yoam

9 Moom

G Moom

T CELN

€ Moom

2 Xoom

| Yoem

0 Ae@

(33%) Aousiolye Juswdesu]

(NM%)
pidijoydsoyd

10

Buixiw

uoneJuBdu0)D JO POYIsN

Syeem g

1oy D, + 1e paiojs pue pidijoydsoyd jo uoieIUSdUO0D JuslayIp Wolj patedald sewosodi| Ul joesxa ulyluexelse Jo (%) Aousiolye juswdenug | s|qel

427



AN9ANTINEAT 32(3): 421 - 433 (2559)

Figure 2 Transmission electron microscope images of liposomes (magnification: 60000x)

(a) liposome made from phospholipid 2.0 %w/v and mixed with homogenizer

(b) liposome made from phospholipid 2.0 %w/v and mixed with sonicator
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