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Abstract: Astaxanthin is a powerful antioxidant with a wide array of biological efficacies, such as strong antioxidant properties and
blood-sugar-lowering, anti-inflammatory, and anti-cancer properties. Many companies produce and extract astaxanthin locally and abroad. Their
products are widely used in aquatic feed, healthcare products, and pharmaceutical industries, which have high requirements for raw materials.
However, astaxanthin has low water solubility, poor stability, and high extraction and synthesis costs, which considerably affect its industrial
application. Therefore, exploring embedding technology for astaxanthin preservation is gaining considerable research attention. Several types of
astaxanthin delivery systems have been shown to improve the stability and bioavailability of astaxanthin. Here, recent advances in astaxanthin
delivery systems based on liposomes, microcapsules, and emulsions-based methods are reviewed and discussed. Comparisons of the
encapsulation efficiency, bioaccessibility, and advantages and disadvantages of these three delivery systems are expected to provide a reference
for research and application of astaxanthin delivery systems and establish a solid scientific foundation for the commercial application of
astaxanthin.

Key words: astaxanthin; delivery system; liposomes; microcapsules; emulsions

51 3Ckg K

RERR R, 2R S MR SIS B A R (T TUHE e (1] A& i RH2,2023,39(9):364-370

XIANG Huan, LIU Yuhang, LI Laihao, et al. Research progress in delivery systems for astaxanthin [J]. Modern Food Science and
Technology, 2023, 39(9): 364-370

Wiks BER: 2022-07-25

HEWE: I REESSUEMATRIEE (2021B0202060002); HEK~=H}
FMR IR AR AR (2020TD69; 2021TSO01)

PEEET: MR (1994 |, &, #Et, BIEMRA, WRAE: 8R%EY
AR, E-mail: skyxianghuan@163.com

BREE: R (1972, %, L, WRRE, HRAE: KFERHT,

E-mail: susanhao2001@163.com

364

WRE RS — A E E RIS MRATAEY, Frt
M SEERROR, HE RO 3,3- k4.4
THAE-p A DR, EESRIE TR BERE, S
LTIRAN SR MR RAEHUR PR
PO MBI T T R T RAFHF R
Bt ERrdh ANFEFIRNZG AR I ARIR T SR A i
RN TR e A St R Sebrat P, BURIF



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.9

FATAFMEFHEZ 4, (HE AR A7TE
RS R WIEARE, EINT. A7k B ipia i it
PR o) RAERAEER L, MRS KM%,
AR HBR 1] 7 U 2 AR AR, BB N
FAPY, W5 2 PR e R sh R et 1) R ARG 5], 38
R AR 2 5 R A OV E RIS R, AR
MR R R ARSI FIRE 5 M, I BLAE
N RS HRICRREY . B iz ik R 097 1
N ZAEHE N LI R FE PR30 43 TR TE 1, TR R
TR AR FH R 1

FIFH 28R R 0 R R T S 2R TR
FasE ks AR R A H AT E . 2RI gk
WRWMAM . BRI WYKL, O
A AR iR R R MEA R R R, ARk,
WA N TR Ris ik R BT K= T
1B, IPKIRE RS H AR R MR R I H A R AR
BYREEAR R K, RREEEARTEELES
NEPREAR, FEASEAM. BERUA. SR 4K
Fi (SLNs) Fghkaitafigmakik (NLCs) . HT%
BYINEEAR R AT NP R BEY. 9K
SR ARG e B o

AWSCIEFE IR A B WIAR AR FLI
IR BES IR R TIRAGHE . fR sk ik £ 2
Tt Al OB RE XU 2 A BUHE KA, 28 SRAETE R
R RMERRZ LR PRI Bk R R b
B RO R TR LR T, U LENKE
TRk R R FLBts ik R Sek A
MG T AN, SR ERZAE N AR R TS5
SIHCT A AR AR R R, FRE—E AN 1E
HF ek 2R, @R BRkik R,
ASCE R =R s AR R IR AR R
PRBR ST, DAHIDNER S 2R s $ A R 5T 5 N
P, NI R TN R AR A .

1 EEHERBERASEER

L1 ekl &

JE PR G R A BT R BT B
HI— RV ES K Y A & T, Bk
Gl 1 . AR EER S KGR P Ok
JEFI—LERAG o, 1 AFARBBEARTRAR G,
PEIERE NIRRT — M IE P M AR Bk RS 4
#OFELLT PR, BRI R, BRiE D
TR RS, A RAKERITESN, Bk
HITEN IR S5 o I AE FIAN R 7 i B R RE T I

SRR AR o R R Al 6 e Rl Je 3 SR

. ORifE RENE. TEA, zeta BT ZEFERRHHTIFAN!
a ,

RN

==

%‘—H‘ai@ﬁ%ﬁﬁ
O—kEtMFE N

b

Lipid bilayer Hydrophobic drug

Hydrophilic drug

Aqueous phase — —
: Amphiphilic drug

E 1 RBRASEHRER
Fig.1 The structure of liposomes
E: a ARERERARER, b ARG TR ks,

12 frFZIERAEZHARR

R R AR % ik R AR LU LRl
JEE B IR IMZERIE ORIETINED AN TIENE.
FEFE R ENESS . HIRRIEE S PR K Ak 4%
H R, 1k e S I E R T A HLARIF,
FRISAENIATZER, BT REKGRBRNZTRE—
JEHIRE,  RR IS A O TR, R AT 45 2R
FHR AR BT 2 P ) 2 B N2 4%
IFERARTAR, L e ORE AR, laER T
wEeeiahy, SHRETE, EA NS
HIRRARRIAE RNy 35.28%, “THIKi4EHN 143.2 nm.
T B FEMG LR F S v 702 4% 2 7 A A2 R -0 7
FIRIR, 13ERAAINE R EE RN 50.42%. WiE 2
FIt7R, Srihera 25U VI B 3 U i S S BRIR AL, 5
RN 3:1) W K Ak d s s R AR A,
ZIR AR P02 109.53 nm, £ HUEEL
N 0.241, Zeta HAI{E N-21.13 mV, I HiZRFAATE
4 CEHMETREMS e M 27 A, ARTH LIl 4h Sk
B, PRI S R IR ST B E R . B
BTSN, BT E R AR 2 fLEE R,
BUKZ AU A, DUABIZZ RIS £ H
AUt ) P 5 SR R ek Lk AR A S R A
RMPEATIEM, DA R mAg 120, diF
HE NG AR RENS A ROR IR = e g MR A R
P, Susumu 25PN S A R ZOIR R O3 D IR
PRAE R Ik b, I AT DAHRHT R AR5 5 1) R kA3 »
H HABE I (IR 2% BB T B Bk R A AL R
SE . BRI SIS R O —

365



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.9

SEBERE, (BIRAAAE—LEm R, Bl HWA IR NS
RGN T BEIRAILEUKAR . IR R ER 4.

Egg yolk lecithin Added 0.1 mol/L
Cholesterol PBS solution
Astaxanthin
= —
@ -
onicated

Evaporatd Hydrated S

Cholesterol By
Egg yolk lecithin @@=
Astaxanthin @

& 2 MFERERESIEREE
Fig.2 Preparation of Astaxanthin-loaded Liposomes
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