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Advances in extraction methods of astaxanthin from crustacean
aquatic products and their processing by-products
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Abstract: Astaxanthin is widely used in food, feed, cosmetic and pharmaceutical fields due to its biological activity and color
characteristics, among which natural astaxanthin has a huge market demand in recent years due to its higher antioxidant activity and safety.
In this review, the extraction methods of natural astaxanthin from crustacean aquatic products were summarized, including pretreatment as
well as specific extraction techniques, such as oil solubilization, organic solvent method, supercritical fluid extraction, emerging ionic
liquid method and deep eutectic solvent method. Moreover, the current problems in the extraction of natural astaxanthin were analyzed and
the future research direction was pointed out.
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products by oils and fats
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Process studies on the extraction of astaxanthin from crustacean aquatic products and their processing by -

g W/ Wk B i i BRI 2%
% IR IRUE 3k A5 A2 / 300 1:1 / 40 97.8 ug/g(IR ) [10]
Pandalus borealis 3« 52 AT ER 70 / 9:1 400 180 34.2mg/kg(t &)  [15]
P. borealis s \5¢ Fl & ZEAE RN 70 / 9:1 400 180 23.0 mg/kg(T &)  [15]
W88 (Portunus pelagicus) 5% LRI 78 / 5:1 3000 95 0.372 pg/g(BHE) (17]
Penaeus semisulcatus 5 ZEAL RN 40 / 5:1 3000 180 5.553 pg/g(i ) (17]
Dilocarcinus pagei KEm 90 / 140:1 $EFEGEEE AL 1) 170 50.0 pg/g(TH) [18]
D. pagei FEAEAT I 90 / 60:1 FEFCGEEERSAH) 161 31.0 pg/g(TH) [18]
FLGHIERTUF (Litopenaeus vanname) 5% FEH 70 / 2:1 / 240 5.090 9 mg/g( T &) [19]
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Table 2 Process study of organic solvent extraction of astaxanthin from crustacean aquatic products and their processing

by-products

A B 7 RHRLL/, R/ A BT/ R/ %%
ik . e e L e ’
2k (g/mL) C HE min 83 SCHik
B M W IR (Euphausia 75 (EF5E5% ) 1:5 40.0 1 210.0 / 15.6%" (6]
superba) 5t ZE(PLTE) 1:4 40.0 1 1200 / 73.7%" (6]
UNVR R 2T 1:19 34.0 3 120.0 / 67.40 pg/g(T&E) [9]
M W W I (Ewphausia TooK B 1:4 R 2 10.0 / 90.42%" [11]
superba Dana)
FAM AR (E. superba)7e  — 5 W k¢ 1:5 30.0 2 420.0 / 131.56 pg/g(WH) [16]
W5 (P. pelagicus) 5t T T 1:2 78.0 5 96.0 / 9.777 pg/g(IR&E) [17]
P. semisulcatus 5¢ 3 il 1:6 40.0 4 180.0 / 81.798 pg/g(W ) [17]
D. pagei N (B A BHT 0.01%)  1:60 = i /150 MA(TIRE 46 pg/g(TE)  [18]
gyt
KV PEAE (P. borealis) . T 1:10 25.0 / 5.0 MM 40kHz  270.04 pg/g(F &) [20]
B R
KPGHEUR(P. borealis) & IECHE—FHERGW(V pog: 1010 25.0 / 5.0 HA40kHz  284.48 pg/g(T ) [20]
B R Vogpiw=3:2)
KIGPEAR (P. borealis) # I 5:21 25.0 / 5.0 M 40kHz  57.34 pg/g(T#E)  [20]
IR TS
2% AR (P. semisulcatus) AVMAE—NA—AREM(V s 134 26.3 1 13.9 #EHIRIE 48.47 pg/g(+ ) [21]
7 Vs Vx=15:75:10) 23.62%
FA BT (E. superba)i% AWk 1:30 30.0 / 150.0 / 245.01 pg/g(+#E) [22]
Moo oxb B (L AWk 1:30 30.0 / 180.0 / 172.21 pg/g(THE) [22]
vannamei) 5t
B IRIF (Macrobrachium — 5 W 45 1:20 30.0 / 180.0 / 88.69 ug/g(TH) [22]
rosenbergii)5¢
Avristeus antennatus 3k T il 1:10 / 1 5.0 #7600 W 23.4pg/g(TH8E) [23]
A. antennatus ECk—HN—ZBERA® 1:20 / / 7.0 Bk 30 W 23.92 pg/g(TH) [23]
(Ve Vim' Vep=2:1:1)
A. antennatus 7% A R 1:10 / / 5.0 #7600 W 6.73 pg/g(THE) [23]
A. antennatus 5% ECkE—N—ERA® 1:20 / / 7.0 1k 30 W 13.3 pg/g(FT&E) [23]
(Ve Vim' Veg=2:1:1)
L. vannamei 3 F5%¢ FEORE—RHNERAW(V pae: 4:25 WK, 1°C /250 #ZEHk80Y% 49.81%" [24]
Ve =1:1) LR I 18
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Table 3 Process study of supercritical fluid extraction for the extraction of astaxanthin from crustacean aquatic processing
by-products
. 71/ ) %
2k il IRESHIRASI|Bd L T/ C IR ] /min S IES -
MPa Sk
NI AR 95% Z. B Vo m: Veo,=1:1 30L/h 30 50 120 26.13 pg/g 7]
43 B3 IR 40 (TH)
KFGFEER(P. borealis) / / 1.5L/min 30 50 180 32.14 pg/g 18]
% FeHIR (T#)
KVGFEUR(P. borealis) 95% 7. T Vo g mypgpep= 1.5L/min 30 50 60(H#A&), 51.79pg/g (8]
kSR 5:1 60(Bh%s) (THF)
RIGHLF(P. borealis) TECHE—HETRAW Vpop mupen ° 1.5L/min 30 50 60(#ds), 43.31pg/g [8]
Sk EAR (Vo Vism=2:3) mypypp=>511 60(Zh%) ()
KRPGPEIR(P. borealis) 35 AEHFM Vs My s = 1.5 L/min 30 50 60(#Z), 1891 pg/g  [8]
%k ST 5:1 60(Bh%) (THE)
KIGHEAR(P. borealis) fail Vo © Mgy = 1.5 L/min - 30 50 60(#4), 4.57pg/g (8]
% SR 5:1 60(Bh%s) (TH)
MURCL. vannamei) 5% .1 Veo, V=955 6mL/min 30 60 120(8h#4%) 0.6353 pg/g [13]
FLRR KI5 14 O T W (T
MM Penaeusmonodon) 7,1 Veo, Vou=85:15 30L/h 20 60 15(#4), 58.03pg/g  [26]
kAT 120(8h75) (TH)
PIEACHTUR(P. borealis) / / 20 g/min 40 55 180 23.0pg/g  [27]
kSt (1)
PIEACTUR(P. borealis) £, Veo,' Vog=95:5 20g/min 40 55 180 50.8 ug/g  [27]
kSRR (1)
PIEACITER(P. borealis) 546K Veo,t Viggrm = 20g/min 40 55 180 254 ug/g  [27]
% AR 95:5 (TH)
FEEACTRP. borealis) 2 4EHF Ul H Veo,' Vgpgmme= 20g/min - 40 55 180 35.0 ug/g  [27]
% SRR 95:5 (F)
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Table 4 Process study of supercritical fluid extraction for the extraction of astaxanthin from crustacean aquatic processing

by-products

, BT/ R R/ mhE/ o RS/ R/ 2%

U 2 N o . 1 :

A By s 1) L ) (g/mL) C min - W (pgeg 'THD) 3CWK

AR 7 stV om=1:2 (mol/L) 1:10 =\ 60 75 92.70 [29]
L. vannamei 877 Y m = ypmpss 0 g xo00 w7 M= 13125162 1:20 / 60 50 32.47 [31]
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Table 5 Process study of deep eutectic solvent extraction of astaxanthin from crustacean aquatic processing by-products

, - . e e W/ B/ W LN 2%

R i 2 TR P/ R /T e o min (mL/g) R ik

ZLUF(A. antennatus) Sk V ogpmumam (M  Npan =21 1) ¢ 87 ¥ 600 W(IF 30~35(¥k 6 10:1  7.85mg/100 g [33]
V i =80:20 15s/%55s) HHRRR) (1)

LLUR (AL antennatus) >k V ogpmamsm gpms Wmam—2: 1) 1 W30 W 52 7 20:1  26.7mg/100 g [33]
V ps=80:20 (T)

U S M sgggmni,o-r = (Mg * Moo=y = HH70W / 30 15:1 146 pg/g  [34]
1:5):m ,=90:10 (+1#)

LI M gemp o1 —m Mavema W10 —p = HB 70 W / 30 15:1 218 pg/g  [34]
1:5):m ;=90:10 (THE)

W% (Cancer pagurus) e npm iy gup="38:1 JEH% 60 r/min 60 120 4:1 8.1pg/g  [35]
(T&E)

WA HLERYE b HBD # 8 T 7 MR L A i 7, 5 58 T UF 35
FAE TGP B T AT R B AR A R S, 16 R R
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