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ABSTRACT: Astaxanthin is a strong natural antioxidant that can effectively quench singlet oxygen and scavenge
free radicals, reduce the ability of oxidation to damage tissue cells and DNA, and effectively prevent
oxidation-related diseases. Astaxanthin also can be used as an additive for fish and poultry feed to improve their skin
and muscle color, improve reproduction ability, increase nutrition and commercial value, and has a wide range of
applications in the fields of feed, food, medicine and cosmetics. Natural astaxanthin is found in shrimp and crab
shells, oysters, salmon, algae and fungi, and its existence morphology and structure are different. And astaxanthin has
3 optical isomers, multiple geometric isomers, and is easily combined with fatty acids into astaxanthin monoesters
and astaxanthin dieters, resulting in complex and diverse astaxanthin structures. Vulnerability analysis faces many

difficulties and challenges. This paper summarized the astaxanthin from different sources in terms of the structure and
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application of astaxanthin, wall breaking methods, extraction and purification, and quantitative detection methods, in

order to provide a reference for the in-depth research and development of astaxanthin resources.
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Fig.1 Structure of astaxanthin stereoisomers
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Fig.2 Structure of astaxanthin geometric isomers
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FRlIR2ZE TR, AT 2 FOTIE AR USSR = TIZ R, |
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TG T RERERFST, 37 °CREME S h JFRERER LR 0, AN
SR T I TR R H A5 R B, MER A . I Ab,
TR BE I IR 5 1 i 623 B A M o 0 i S ORI 27
Y L WAL W R T AR LU BRI AN I RESS M, ARG R
B AU R . S5 RFRW], BEARIGL R L 24 h:
pH {HIZN 4.5, WHFIRE N 45 °C. BERYESINE R 1.5% .
FEFRIHIEL A 15 ho 54 FUNE R AVIRBER N 94.6%, L
BRI RO T 61.5%, Zhao ZEPIILE: T A 47
Y 22 T A0 2R e Tl 0 ALk R 114 TR A 21 BRE 1 R 7 2 o
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[ s 40 A P A H 3o e e 2 AR B AR A (5 S IR Y
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PR AR | BB I 45 R 2 IR 2R M HR U B i A K
T P AL BT [ RO EE TR 7 28 A R BRI AN K, 5 2
S POBFSTAE R IR ISR T, U SRR T 21 % R e
W BE TR BOL M IR B0 T8, B R PRI R 2895 ).
0.1 MPa (121 °C), EHFER¥KFE 0.5 mol/L, Wik} E(V/W)30 mL/g,
WEERT ] 2 min S50F T, WRE R IYIRIE N (84.843.2)%.

R AR — P BRI K SV T LV R AR
VA, R AT B E R R, R TR R R
WEREANHE . P 41 J R EE A0 4N At RE R 2R 1 25 o 2 A,
HA M &I AT RLE A 40 i v F = i 2 A
AR gt B RENE R AT D 2T T R 1 41 B R 45 A
RN, MGUR T RABLF AR ok . SN, ZH LR
W REXT R 2R A EE M B SRR /NP 3 25 SR ke 35 S0 ) P
TR R 41 e R A RE S, S5 IR R, L RERCR AT,
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Tk,

3.1.4  BEEHHAK

Har, B2k T4 BCIRBOT 2 T 32 B0E v
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FVREE . LS B E AL R e . e, B
LT R 1R A, Choi ZPWFSE T8 P IR A 5t/
ERIEENG PTPE LA sE I, 452 3R . TLs & —Fral FF |l
BRI BN R B R AT IR R R . Aadil ZPOH
BT DT A= 21 3k g rh B ERCHR 7 38 1 40 AR 0 DR 1) 45 PR R
PEF, #i7 (ultrasound, US). HPMF, HCI il ILs FIRL%,
ZEHLEH], ILs. HCI 1 HPMF &b PR 4 il I8 A 4%, 0
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RUFTH I vz FH 67 2 Ak B O B Sh ke 17 41 %
TR TR Gt A Rk AE N B0 1R 4 LR ) i 4 T AT B IR R,
RRFFAR T A AR, e T A T2, RS hEdiE
R E T RS AR BUR S h RS R T 22
B PREUA TR IR EE 80%M LW, HEEATIE] A 35 min,
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Tl %y J 41 BT 2 ) A e 2 A7 490 Jo0 A L — Al
B TR SR I FE AR, o8 FH 3 B 10 V5 791 P Bl D S DK
KIRKEY) . Tyl sh P 20 23 b SR B Rl Ak 27 B 1) 5 AR R
D5 o WO RT DA SR AR SV R P A R P A Ak, D —
TE AT VR AR 52 2y, o 2R MO 22, DA TG R 7 2R bR
IR, O PG AL, TR AR, T
FF Tl AbA: = 1 /ANEEESIUK = 8 o R A 5k, B
GE ARG 4 Bh 25 B (microwave-assisted extraction, MAE)
SAEXTIRNE RAEBCRME I, 4558, PO | A
FIF V) 60 5 B 790 o A BRORICSR S M 5K 2 TR T UG 52
R MR, WX A B B, b ss
U0 A A1 e 1 i B A R 2 2 R TP R R, SEIR et
A LURA AP EBGR, WOREEL Ry 200:1, BEHUE
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JEH 45 °C, #REL 20 min, MM, IFFRERICR RN
36.88%.
325 RERKFBRIE

AR 7 U ATy B ) AR i L R P AR S O A A
fo. R3h. MR BEFESELEA AN, 1 AU A RE PGE 2,
R EN RN PN 2 B AR . % vk T DA S RIS [ A
AR AR . TR F i 17 1817 P T A 2T Bk
IFHFRWHEF IR L ZE, RMETZE&M SR 200
W Hf[A] 30 min, # HLEUGRIE 25 °C, 7R MF T HRBCE
T35 1.045%, STIIME 1.05%AH0E . #1000k 7 Rz:
CIRRPE IR AL 2005, W0 T 8 Dl el B $2 B
BENRETZS5C R 1:377, #ASEHE 519 min,
IR 145 W, IFF RS REFRMEMEN 2.896%,
SR K 2.931%M, TEIZ5MT, Fi2ELLEREERS %
SRR
32,6 Hpboik

JUEAHLIR BRI, HIG R CO, BRI, fE2s 1k
S TR IR A B IO, (Hh TR . A Hl
EFIRERER, BRI T AR RAER S, BNy 5 i
RN . B, TR R TCERA R AR R E R
DhBLI) o I A A AR WA BUORE 7% % (liquid biphase
flotation, LBF) 2 4t M\ FR A2 21 BR ¥ 2 VIR % . LBF J2—
P o 8 R Ge, 454 T RIFHERBIA DU R 521
TAREH, WA RS 2 AKF4UR, Wbk B irik
BB A S (B N AR B R) , NTEE B AR
&Y i — AR (BN, & SRR AR ) B B 55 — AR (5,
AHLERA R, Hodr, BARMEA YIS AR R 3
FALA W 00 2 18 35 R A A PRI . Khooa ZE1%I3E
SRR 2-TIEERI(NH,),SO, 41A% LBF R4, MMAELIER
B PRIUING 2, SRBUKE4(99.84+0.05) %, X T ILAUE
B, BAKIBHEER SRAF T R A 7 BRI S
JEoR}, AT S IRBE Ak A b . W2 i ATl
H N
33 INERMSBALGE

WA BUG IR S R4 & A IR T . b
8. AHLRRIRELTCHLER S5 ZFh 24, X 4= B AL 2520
UR AR E RN RE, 2 R 26 A A A 5 A T
Poo slifbry B st X se e i R bR, HAR =4l 5 i
Kb BRTHEHAMALTRAE: WZENE . R K
TR RORA T
33.1 HEEME

W2 MR AR A T SR i SRR A S [
HH, LAAIE O S R A, SR AR IR T 2 1k S
SIHT. BRI E N — RN B AR . TR
AR R, S LARE R AL B AR N [ E AR, DA
TR T e e PR S A R TR AR, AT PR S B A

FORURF . OWEREN A . MO EMhE 5 11
FhRIF A R XA RIE LR E R 8OR, KB VIES
$E): VINER): V(L FR)=8:2:0.2 AN EIFFINE, 73 BIAYHRE R
WUHE . AR K I B MR K LR {E (retention factor value, Rf)
{H43514: 0.86. 0.70, 0.47,
332 MHEH®

FEJR T BOR R A (s BoR, 2 R AR A
SR A ) A A AE T AR RN B A TR A B R BOR ], &
LW TG TR . SHAb AL A0 L, %
T BARAER B B AR, o> s aifbFE & . th TR
HRETEWEAEY), SIRNIRSS & 5 1R R Betl Itk
N, B R GRS EE A, LA -2 R O BR e A
- ERAE A PE AR R, A3 B A A 25 S U B R
F MR R AER AR BN . A% A S PO i S P R R
AL JZHTali bR RS E & T 20%M 408 KEERE, e T
LR AN EEATAE R 120~160 pm EHTRER,
PAATihE:1,2- — R b N (TR L) 5:2.5:1 FEBEIBEH)
gk 1.7, AT LIS RIS KT 97%MERE =7, P
FICRERT 60%. ELLH AR T SE 50 Raki
HENEM L, AR S: BRHED . BRI %
. A7 R . BRSO T I E S Tk e A
333 FHRURAEEE

T SO A €85 1 2 D v R i TR A K LA R TRl A v 1
BTN AN A L VR G S . SR IR S TR B A T AR
A 2 MR T, SRR A RIS, WA
ARERN, AR A B B e, RO ARSI 28 1E 4 T4
W, AT SEBGTIRARE 9 4387 o FOME - O ik H i i
LR INE R G AZEEH S R 5B i ik
Z—o FH UL Coo M8 Coo #EVE R EA, HhF IR 2 FLF
BRI — R AT s K EL G, UK 8
PRI Cso HEHEREHINE RBMEGYHE BRI EAE, 4
B ZERACR AT . WAME IR R . -
BT SE kAR R A, 5 B 585 T/ S 0 TR sl ofe e =5 0k
(T BRI o PIMARLT S5 D i W e B Lo S B B R AR
K YMC-Carotenoid Cso 815 H(250 mmx4.6 mm, 5 pum,)
S, G RUT R SRR 1% 8RR K A RCA R s A
A7 R B A B RS 3 B

Tl 2% 1o AR (2 1 3 0 1 4L B R R TEE S B o
TR 1 SO A T R S b e R b ok 1) — i = i 8 4
EAR, 2 E R R AT . TP S ol B v L,
Sl 2 KAR T BT B, Tz N T 2R AR bR
e I A5 o ST R Kinetex Crg 2Kl 45 H(S pm,
250 mm x 10 mm), LIZK-FERFIZNE-H IR AR shAl, @it
11l A R OB S AR 2 B Sl AL AN RN 3R A ik, 4l
T2 SR R AE R 92.9%, 9 JI-UFE A4l
ik 95.3%, T 13 Ji-4F5 R ALK 91.8%. Yuan I Chen
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LA ) 45 m AR AR AR N 1 g TR T AR 21 BREE 21
53] 32.2 mg KA -IFH

4 ENEFERNEERNGE

H T HR 77 2R A AGI J5 kA5R - mT i 43 0l O B
(ultraviolet-visible spectrophotometry, UV) . {2 {4, ¥ (thin
layer chromatography, TLC) . & & ¥ AH & 3% ¥ (high
performance liquid chromatography, HPLC) &% & 54 i AH {4 i
- Ji 1% ¥ (high performance liquid chromatography-tandem
mass spectrometry, LC-MS),

4.1 FIN-T IR EE

SO LA HE B AE 190~800 nim 8 K F 9
SEVIBRRIWROGEE, TS0 | Zp Bk e AR s 1 5 7
SE eI, T A R W AT R Ak N i — 7 W A S VR X O
JE, 5 W BB TR i R TR A RO B R A T U EOR
W R B R B R A VR B . |l TR R 2R G
TER] TG XA B FRER I, I ATRAT UV Ik &
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