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Abstract: As one of the largest biomass of multi-cellular animal species on earth, Antarctic krill ( Euphausia superb) is
paid more attention for its large biomass and potential value in recent years. To improve the extraction yield of Antarctic
krill protein, Box-Behnken design was employed based on the single factor experiments. The independent variables,
namely centrifugation temperature , solid-liquid ratio and homogenization time on the extraction yield of Antarctic krill
protein were evaluated by response surface methodology (RSM). The results showed that the optimum conditions for ex-
tracting protein from Antarctic krill were as follows ; pH value of alkali-dissolving stage 11.5,pH value of acid-precipita-
tion stage 5.5, centrifugation temperature 4 °C , centrifugation rate 10000 rpm , centrifugation time 10 min, solid-liquid ra-
tio 1:3 (w/v) ,homogenization time 3 min. Under the optimum conditions ,the extraction yield of Antarctic krill protein
reached 10.81% .

Key words : Antarctic krill ; protein;alkali solubilization and acid precipitation ; extraction yield

A B MR ( Euphausia superba ) /&=—Fh A= 15 75 5
WV Sl ) INBL R R I A W, AR B R R LR AR T
TR0 0.6 ~ 1.0 420, i) B2 320 m R Ve AR
SRGW VA, B AT T 5 R 58 20 7 &0 IR
A R AR AR T 4 R I L S A
9 i ARG () FE TR T AR D7 RS 2R 4
SR, FE L FAO/WHO/UNU #LE B N MR 24
Grantham W 5% & 30 g A B R 85 11 0T &% & 20

Wk H 1 :2015-09-24 52 H:2015-12-16
FATH . T A REFEIE 4 (13ZR1449900 ) ; [H 5% SRR 3 4
(31471687 ) ; e /3 25 PERHIF e I SEAR Bl 45 9% %
B24:(2011M06) 5 FIF iR AT H (2015-5-5)
* WINEH E-mail : zd-liu@ hotmail. com

60.0% ~80.0% (LAT3ETT) , 3 [ A il R 2 11 o
SR 11.9% ~15.4% ) R, BB IR A 2
B N AR AT ATF & R i —Fpogs i B 1
JR VAR SR R IR . PR T R A B EMA N A T
8 Ve P A i T, K 6 Rl 2 7 T A R B8 I B ok
S BEIR R A BRI UL, RS AR A
BRARZBIAE 3 h PN T AR BESE Ao X 28 N R0 T R
e R AR (R 3R, Chen YC 25T T Ra i s dF
ARSI AR BFSE Y Wang LZ 48R T
PR A R P15 19 22 R B R Y, 2R 9540 g
T pH X A AR B R R P 5 4 S R ) S . B R
YUV R T 0T DASEBLER 14 0 A R L i SR 3 B, B



308 KERT-PIBE S I R

Vol. 28

A, DI RE AR /N R ST T £
RSB R R A BRI o L G T R AR T
A BRI RS RO TR E IR A

o R AR A g — Fofr LA S P SR R M 78
AW PR AT R Y B 7, TR T R A A
A BB R CT o AR ST e A A R SA B X
G, B DR R S A BE A b SR o 107 T 3 A AL
SO R AR B 1 A R EE N R, LS H B
7 AN AR R B B B R 0 12 B B A e A 2 P
TR AR DR AR A, o i Wl Al S 8 10 ) TR R
PR S

1 RS 7%

1.1 M5

FAAR MR ( Euphausia superba ) {1 _E ¥ FT8)) 15 1
WOl A BRA W) 2014 4T BB 5AS 22 1 B WSl 3K
iz [ 5250 % T80 C It ] o

TGI-16M yay 5 2V 7R 25O L (I e S
IES T RATBR A E]) 5 i ROF (KRR -4 R 2403
ABRAT) s PHS-3C Y pH i ( HHFAE SR AU A
MR R R REALAR)) s PRO250 245 2% (3 [ Pro Sci-
entific 22 7] ) ; BM255C fi $F HL ( 56 /Y 4 K1 A BR &
A)) ; UV-2102PCS HY 5 Sh nl W3 5606 B i ( E T
Jeml ox BrAL & A BR 2 v ) 5 B2 % O T 1R AL
(LABCONCO FreeZone A ) o 17 44 2 43 #r 4l LA
900,
1.2 ZHH*E
1.2.1 @BBTEG M RR T LREL 554
iE

Vo YR AT — 3 LA — 51— 15 pH—
B 15 pH 5.0 B

P pH 2 7. 0— B2 Uk T 15— R A B AR 2 1 o
(-80 CIA7) .

T PR M AR IR AR 1 T e )0 R 2% 5 M
SEWETR, LUAR I B R b v 8 0 1R B o
RIFESTMIH R Y =5, 7675X + 0. 009 (R =
0.9989) , = b Y i dh AR 1 B 3 i, X RO B
™,

A MBRIT RO RIFE(% ) =

REEOREE(g)

b E(g)
1.2.2 B2REZKE

S SRR IS 77 1 23 2 S he g Y B pH
(11 .11.5.12 12.5) , Ba Ui B Bt pH(4.5.5.0.5.5
6.0), B0 R E(0.4.8.12 °C), BELEFE] (5,10,
20 30 min) ,BH&HL(1:3.1:6.1:9 . 1:12(w/v) , 5]
JEEFME (1.2.3.5 min) F1ES .0 B (6000, 8000
10000 ,12000 rpm ) X R A B AR 2 [ A5 22 A0 52 ), 25
B 5 JE R AR SRR R — 25 Ak
| I AT Y

TERAR R SC B0 py FEat |, R H Design-Expert
(8.0.5 JA) F A1) Box-Behnken B HIHL 471
o LAESGESTH] (A min) CBHE L (B, w/v) (55T
B (C, min) 2 A 48 &, DL bl B 0 2 1 i 15 %R
(Y, % ) KR A, BT 3 &K 3 K 17 ANk
LN AT T N S = M LI W S B T PS B W
At s, R R KT O R 1, 525
Bt gEm#E 1 R,

1.4 HIELIEFE

FREH S AT 3 IR L AR R ] SPSS 17.0
AL PR, FEAT ¢ K50 AN J7 25 00 B 5 SCIR A SRR A
CEME £ taiE2) Rox, P <0.05 2 7KF
F,P <0.01 R F7K P

x 100 %

®1 ERBTEAREROERKER

Table 1 Factors and levels of extraction condition of Antarctic krill protein
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Fig. 1  Effect of pH value of alkali dissolving stage on the

extraction yield of Antarctic krill protein
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Fig. 2 Effect of pH value of acid precipitation stage on the

extraction yield of Antarctic krill protein
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Table 2 Design and results of the response surface methodology

i LA B L X
N IR Fh SR HER R
Centrifugation time (min) Solid-liquid ratio (w/v) Homogenization time (min) Extraction yield (% )

1 -1 1 0 8.42
2 1 0 1 8.67
3 -1 -1 0 8.04
4 0 0 0 10.27
5 -1 0 1 8.71
6 0 0 0 7.88
7 0 1 1 10. 69
8 0 0 0 9.15
9 -1 0 -1 8.37
10 0 1 -1 8.51
11 0 0 0 8.61
12 1 -1 0 8.89
13 0 -1 1 10.76
14 1 1 0 8.92
15 0 0 0 10.89
16 0 -1 -1 10. 68

17 1 0 -1 7.90
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Table 3 Analysis of variance (ANOVA) of the regression model

T3 2RI Rl A ¥ P N
Source Square sum df Mean square Sig.
15 %Y ( Model ) 18.32 9 2.23 90.37 < 0.0001 " "~
A-A 0.25 1 0.25 5.67 0.0024 * *
B-B 0.33 1 0.33 7.61 0.0045 " *
C-C 0.48 1 0.48 9.61 0.0026 " *
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AC 0.21 1 0.21 4.12 < 0.0001 " **
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A? 4.89 1 4.89 101.32 < 0.0001 " "~
B? 4.23 1 4.23 85.48 < 0.0001***
c? 5.58 1 5.58 115.13 < 0.0001 " "~
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Note: * * * P <0.001 indicated extremely significant, * * P <0.01 indicated highly significant, * P <0.05 indicated significant.
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Fig. 4 Response surface plots and contour plots showing the effect of different extraction conditions on the extraction yield of Ant-

arctic krill protein
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