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The Application of Papain in Astaxanthin Extraction from Crayfish Shell

QIAN Fei, LIU Hatrying, GUO Shidong
(School of Food Science and T echnoloqy, Jiangnan University, Wuxi 214122, China)

Abstract: T he aim of this study is to develop a astaxanthin extraction process from hydrolyzing
the Crayfish shell by papain. For this, the optimal hydrolyzed conditions was determined by the
single factor test and the central point experimental design and the optimum conditions as
fellows: temperature 48.5, pH 5.8, E/S 2522U/g, hydrolyzed time 63 min, L/S 2: 1. A higher
carotenoids amount and density achieved at 115. 761Hg. ¢~ ' and 13. 06%, respectively. The
amount was higher 13. 8% than that of the amount extracted by acid treatment The results
presented here provided a new technology process for comprehensive utilization of shrimp waste.

Key words: astaxanthin, papain, central point for experimental design, crayfish shell

(astaxanthin) , 3,3- -4, ,
4- -B, g s (xantho R
hy lls) , , 4
, (e : Ssahindranm "
A ,
o 65. 5% ~ 67. 6%; Gladisn '
12009 04 16

: ( BA2007089)
* : ( 1953- )7 ’ ’ ’ ’
Email: Qianyuan fei 1984@ yahoo. com. cn



238 £ % 5 &2 4 H K F R %00 %
7.0% 12% 10% 8% )~ 25 mL~
, , 10 min 1h ™
(2003 )" 10 000 r/ min, 4 'C 10 min
25 mlL - 10 . 474 nm,
CO2
, , 124 pREEEMNZT ,
, 70% ~ 85% i ,
, 400~ 700 nm
s 474 nm,
) . , y= 0227 620. 157 3(R’= 0. 99 )
) 1x (Hg/mL), y
GIcNAcGleN s , ,
el ’ B B 0~ 6Ug/mL
[910]
1 S ik
-1 cXN XV
Wikgeg )= —
11
( )¢ > % / ‘EN 10,V ’
13 45% 25 88% 1. 93 e/ mlL; ’ ’
, 25 mL; m ,
4 65%), :
(2.0x 10°U/ g) : A ‘
) 125 5kt &£ B
5 sigma
10mg, s
2 2 2 1 L
RE-857 ; 00 m - "
PW 100 o : ’ ) mL ’
: ' K30 S . C18(3 9x 150
X
:SIGM A ; Waters 600 9Oyf;1(1;ﬂt;y/v (
W aters . TU- 1900 mm) ; (90: 10, V/V),
0 8mL/min, 30 C, 480 nm,
) 5 Um
121 BAMMALRE , N
( ) x ( )
122 A ERRGE 5, 2 o
mol/ I 20mL,  24h . 126 Riit T
pH t E/S
, 50 mL, 30 C
7 h, 3h 50 mL, , ’ ’
oh, , , SAS 8.0
ST L0 L2 #Rbite
123 BEEfRaREUAAL 5¢
- 21

pH ™~



%2 B R INE B B KR SR R ST 5T 5T RIS F A8 R 239
( 101. 702 52)Ug/ ¢
22 223 BH5RME/SHLAHELI FL FRREY
#R 60 min, 50 C , pH
221 B8 pH FERXHZN FRREM R = 6.0, 20 1(g: mL) ,
2500U/¢g,50 C s
60 min, 2. I(g: mL) , - 130
pH 2120t
110 [ >
@ 1l0f
= B
2 100 | B 100
= ¥
@ ol m [
b E 80|
T 80 gl
;KK 70 1 1 1 ]
Fi) 0 1000 2000 3000 4000
70 1 1 1 1 | E@iﬁj}/(U/g)
3 4 5 6 7 8
g fftpH 3
1 pH Fig.3 Effect of the ratio of enzyme to substrate on the
Fig.1 Effects of pH on the total carotenoids amount total carotenoids amount
1 pH 3
pH 6.0 pH 2500 U/g
; pH 60 |, ) ,
pH 2500U/¢g
pH , pH=6.0 4000U/¢g
pH 556.06.5 5 2 250
2500 2750U/g
222 EGERRETI RS EY BN FRIEWN B 224 EBMEREMERANTS FREGY A
2500 U/g,50 C , pH = 60 min, 2 500 U/g, pH= 60,
60, 2: 1 , 20 1(g- mL) )
120 - 120
L0
5 110 F b
P ~ 110
= = ~
uﬁ 100 @
a 90r 1003
A A
ﬁ 70| ;@1%\ 90
R 60l K
:D’g 80 1 1 1 1 1]
50 ! L L L 1 20 30 40 50 60 70
0 60 120 180 240 300 L3 5/ °C
Ji 215} [A]/min
4
2 Fig. 4 FEffect of temperature on the total carotenoids amount
Fig.2 Effect of time on the total carotenoids amount 5
5 4 20~ 50 C,
. 50 C
s 60 min
, 60 min,

2 2

45 60 75 min

[11]



240 £ &% 5 42 H H K F R %29 %
4 5
, 2 , 2: 1(g: mL)
” 2:1 N
) 45 50 55C R 5 s
225 B RS T KRR HR 2:1(g: mL)
60 min, 2500 U/g, pH= 6.0, 23
50 °C , , 201,
4
130
L s
=11}
=120 f 4 ( 1)
~ F I
ﬂgﬂ ol T — 231 HKESH
,SAS
i
# 100 2
ﬁ 90 ’
] ’_[—‘ , SAS
:ﬂ;g 80 1 1 1 1 J B
0.5:1 1:1 1.5:1 2:1 3:1 2
W Eb/(g:mL) R=08934
s Y = 111. 080- 3.405X:1 — 11 326X2 -

Fig.5 Effects of substance consistency on the total ca

rotenoids amount

1

Tab.1 Variance and value of analysis of focal point for experimental design

4 750X1° = 7. 069X 2°— 5 451X3°— 4 225X4°

-2 -1 0 1 2

(A)r/c X, 40 45 50 55 60
pH( B) X, 5.0 5.5 6.0 6.5 7.0
(C)/(U/g) X3 2000 2250 2500 2 750 3 000
(D) /min X4 30 45 60 75 90

2
Tab. 2 Central point for experimental design for technology for enzymatich hydrolysis
A B/min C/U/g D/ C y

1 -1 -1 -1 -1 104.39(4.79)

2 -1 -1 -1 + 1 101.97(1.04)

3 -1 -1 +1 -1 98. 71(2.53)

4 -1 -1 +1 + 1 108.97(3.91)

5 -1 +1 -1 -1 75. 44(0.67)

6 -1 + 1 -1 + 1 73.06(1.29)
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2
A B/min C/ (Ul g) D/ C y
7 -1 + 1 + 1 -1 77.81(1.10)
8 -1 + 1 + 1 + 1 76. 14(0.94)
9 + 1 -1 -1 -1 88. 88(0.60)
10 + 1 -1 -1 + 1 87.70(0.88)
11 + 1 -1 + 1 -1 96.17(0.61)
12 + 1 -1 +1 + 1 103.73(2. 44)
13 + 1 + 1 -1 -1 66. 34(1.00)
14 + 1 + 1 -1 + 1 70.09(1.23)
15 + 1 + 1 + 1 -1 79. 16(0.93)
16 + 1 + 1 + 1 + 1 75.01(1.05)
17 -2 0 0 0 106.38(1.34)
18 +2 0 0 0 90.23(1.92)
19 0 -2 0 0 107.62(1.21)
20 0 + 2 0 0 70. 44(2.09)
21 0 0 -2 0 90. 80(1.98)
22 0 0 +2 0 100.20(1.10)
23 0 0 0 -2 100.08(1.21)
24 0 0 0 + 2 100.73(1.37)
25 0 0 0 0 112.27(2.54)
26 0 0 0 0 108.16(2.54)
27 0 0 0 0 112.81(2.54)
: , . R’
Q 8934,
( 3,4) ; Y(
R (P< 0.05),
(P> Q 05) , SAS
3
Tab.3 FEstimated coefficients of the fitted regression equation for different response based on t statistic
Pr> 1l Pr> 1t
111. 080 000 <.0001 x3* x 2.143 125 0.2507
X1 - 3.404 583 0.0 368 x3* K - 0. 090 625 0.960 1
%o - 11.326 250 <.0001 x3* x3 - 5.451 146 0.004 0
%3 2.776 250 0.0 796 x4 ¥ x 0. 136 875 0.939 8
x4 0.461 250 0.7558 x4 2o - 1. 166 875 0.5235
x1¥* x - 4.749 896 0.009 4 x4* X3 0.889 375 0.6255
X2 ¥ xy 1.606 875 0.3833 x4F xy - 4. 224 896 0.017 7
X2 % - 7.068 646 0.000 6
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Tab. 4 Analysis of variance for response of dependent variables
R? F  Pr>F
4 3 547.090 617 0.624 4 17.58 < .000 1
6 1 378. 852734 0.242 7 6.83 0.004 2
4 1 49. 673 038 0.026 3 0.49 0.800 8
14 5 075. 616 388 0.893 4 7.19 0.000 8
24 200
. ' 150
50C, pH 6 0, 2 500
U/g, 60 min , % 100
5

5

Tab. 5 Comparison between predicting value and experimemn

tal value of degree of hydrolysis

Y(DH%) X1 -0.230 48.5 117.09 115.76
X, -0.435 5.8
X 0. 093 2522
X4 0. 093 63
5 . Y( )
117. 09; 115 76,
25
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Fig 6 HLPC profile of astaxanthin
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