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(Loliginidae)
%
( 316022)
, (Loliginidae)
, —18°C 6 , 1.0% (500—600Da) ,
(5.00%—5.54%)), (5.02%—
5.48%, P>0.05) , , Ca’*-ATPase
(P<0.05) s
TS254.1 doi: 10.11693/hyhz20140700198
(Peru squid) S s ( , 2008;
(Loliginidae), s , 2010; , 2010),
16%—20% s
( , , 0.5%—2.0%
2007) , ( , 2004; , 2006; ,2010),
Ca’"-ATPase , , )
( , 1997)
(2006) 5%
S Ca*-ATPase
1
, 1.1
( , 1999) (trehalose)
> 5 , 30min
s : (Ci2H2,011) [(CsH;NaOg),,
* , LY13C200005 ,LY13C200006 ; ,2013C11007 s , E-mail:

18368091759@163.com
: s , E-mail: xc750205@163.com

:2014-01-20, :2014-03-26
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32200 kDa]
(Na4P,04)

(500—600 Da)

>99%, ; Tris

: FJ200-SH (
); U32V (
); UV-2600 (
)
1.2
: (1) 0.5%
: (3) 1.5%
0.5% : (6) 1.0%
: (8) 2.0%
: (10) 1.0%
: (12) 2.0%
: (14) 1.0%
(16) 2.0% (

: (2) 1.0%
. (4) 2.0% ; (5)
2 (7) 1.5%
: (9) 0.5%
S (11) 1.5%
: (13) 0.5%

: (15) 1.5% :
, 0.5%—2.0%

(D " , ,
4eC 2)

—55°C 3h ,
~18°C (4) : 7 1
, 0 7 14 21 28 35 42

, 1 (50g

1.3

1.3.1 ( , 2003)
(%) = (M\—M,) / M;>=<100

1.3.2 ( , 2008) 5.0g
, 30.0mL (0.5mol/L

KCl, 0.01mol/L NaH,PO,, 0.03mol/L Na,HPO,), 25°C
4h, 4°C 16h, 5000r/min 10min(4°C),

Folin
1.3.3 Ca**-ATPase (
pH 7.0, 0.05mol/L Tris-
0.10mol/L CaCl, H,O pH 7.0, 20mmol/L

, 2010)

1045
ATP
25°C 10min, 1.0mL 15% TCA
1.0mL 15% TCA ,
R 1.0mL s
0.5mL 1.0mL 2.5mL
50min, 640nm
0.5mmol/L KH,PO, Ca”'-
ATPase =(A4-B) / t><
A 1.0mL (pmol); B
(Hmol); ¢ (min);
1.0mL (mg)
1.34 ( , 1996)
1.0mL , 9.0mL 0.2mol/L
Tris-HCI (pH 6.8, 8mol/L , 2% SDS,
10mmol/L EDTA) 4.0mL,
0.4mL 0.1% DTNB (0.2mol/L, pH 8.0 Tris-HCI
), 40°C 25min, 412nm
) 0.6mol/L KC1
-SH( ) :CO=4>x<D/&><C
: CO -SH ;A 412nm )
; & 13600/(mol-cm/L); C
(mg/mL)
1.3.5 Origin
8.2 SPSS 13.1 , o
2
2.1
( , 2007)
, 1
, C )
, ( 8.85% —
10.60%) (0.5%—2.0%) ,
(8.57%—10.58%) ,
(P>0.05),
(32—200 kD) ,
(0.5%—2.0%)
(342 Da)

(7.12%—7.87%, P<0.05),  1.0%
(0.5%—2.0%)(500—600 Da)
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>

(7.24%—7.98%),
(7.02%—7.59%)

(0.5%—2.0%)
(P<0.05),

>

, 1999)

R 1 FRPUFRKFNFREZRETREHE & RARARMIE

Tab.1 Effect of different antifreeze agents on the thawing loss of Peru squid minced fillet during storage

0 1 2 3 4 5 6
(%) 8.85+0.16% 8.90 +0.214 9.23 +0.18" 9.63 +£0.27¢ 10.11£0.23°  10.29 £0.15°  10.60 + 0.32F
(0.5%) 7.30 +0.09* 7.32+0.13* 7.36 +0.20* 7.46+0.18%  7.55+0.09°  7.62+0.23°  7.64+0.17°
(1.0%) 7.12+0.11% 7.15+0.08" 7.20 +0.13® 7.26+0.20°  7.33+£0.12¢  7.54+0.11° 7.69 +0.20°
(1.5%) 7.42 +0.12% 7.45+0.114 7.49 £0.15%8 7.57 £0.21% 7.63 +0.13€ 7.71 £0.15° 7.75 £ 0.18°
(2.0%) 7.53+0.21* 7.58 £0.17* 7.62 £0.1748 7.72 £0.15" 7.79 +£0.11¢ 7.82 +£0.16° 7.87 £0.19°
(0.5%) 8.82 +0.154 8.83 +0.26* 9.19 +0.32° 9.68 +0.35¢ 10.12+0.16°  10.28 £0.34%  10.32 +0.36"
(1.0%) 8.57 +0.20* 8.89 +0.18"* 9.32+0.14" 9.50 +0.11°¢ 10.02+0.26°  10.15+0.23°  10.49 + 0.20°
(1.5%) 9.07 +0.17* 9.12 +0.22* 9.36+0.17" 9.73+0.11°¢ 1026 +0.18°  10.34 £0.28%  10.53 +0.27°
(2.0%) 9.23+0.21* 9.33+0.19* 9.41 +0.18" 9.78 +0.11°¢ 10.32+0.23° 1039 +£0.31°  10.58 +0.32F
(0.5%)  7.25+0.14*®  7.19+0.20* 7.30 £0.16" 7.44+0.22°  7.49+0.18° 7.56 +0.16° 7.82 +0.20°
(1.0%)  7.24+0.16* 7.25+0.19* 7.32 £0.20%8 7.39 +£0.13% 7.44 +0.14® 7.60 +0.26° 7.73+£0.11P
(1.5%)  7.31+0.15*%  7.28+0.21* 7.38+0.18" 7.49+0.16°  7.53+021°  7.64+023°  7.91+0.16°
(2.0%)  7.26+0.18"®  7.33+0.23* 7.42 +0.2248 7.54+0.18®  7.58+023%  7.68+0.19°  7.98+0.19°
(0.5%) 7.11 £0.23% 7.12+0.10* 7.19+0.17* 7.18+0.25%  7.30+0.17°  7.36+0.21¢ 7.48 +0.12°
(1.0%) 7.02+0.19* 6.98 + 0.24" 7.06 +0.214" 7.10+0.17%  7.22+£0.12°  7.39+0.09°  7.41+0.16°
(1.5%) 7.21 £0.22* 7.23 £0.15* 7.33 £0.19* 7.26 £0.23*  7.38+0.22° 7.45+0.17° 7.56 +0.15°
(2.0%) 7.28 +0.24* 7.32+0.18* 7.41 £0.18%8 7.34 £0.19® 7.46 +0.23¢ 7.54 +0.15° 7.59 +£0.18°
(P<0.05)
2.2 )
>
( ), ,
> )
) )
2007) (Benjakul et al, 1997) s
1
100.53 mg/g; s
)
5 )
2.0% 2.3 Ca’*-ATPase
, 6 41.26 29.18 38.74
31.37mg/g (P>0.05), 1.0% Ca’*-ATPase
, 0 53.57 , )
42.26 49.14 45.52mg/g 1.0% (Katoh et
, al, 1997)

Ca**-ATPase



5 (Loliginidae) 1047
110, - 0.5% N 10 = 0.5%i5R
' e 1.0% NS 100¢ T 10%ERER
° 1007 > | 0/ Y538 |
5 g9l \ —a— 1.5%)G5NE 2 90 T 15%ER
B ool e —v2owsmm 80 N v 20%5ER
IR “%';'ﬂ 70! \x\ .
{0 70+ DN { 60 ) S
Hﬂ{ [ v “"'1\’ : Hﬂ{ A N
i 60 NN\ MR e
2 s N =
Al t —a 4 v v -
T s S L
0 1 2 3 4 5 6 0 1 2 3 4 5 6
HEESE (B0 R E (B0
10: —=— 0.5%ERFMR —=— 0.5%£=BEEA
“od . 1 0% 1:}2 e 1 0%
S 90t \ —— 1.5%EESR '\g o0l —— 1. 5%EERER
g \ 2. 0% SRS €1 \ v 2.0%EEREBRT
o 80 \h ~ o 80 \—
o700 Wl @70 e
Woeo T .
H 50+ ) £#H 50+ : .
407 o S
O T2 3 4 s e 0 1 2 3 4 5 6
RIS (F%0) HREATIE (B%0)
- [N
110r 10%IERR
5 100 o o%EAER
2NN e rowmmEe
S 900N, 1 0%sRE
B g0t \%
o R
% 70' - \‘iT\I
i 60F A\
% 50 S
| —3
40 .
o 1 2 3 4 5 6
HEETIE (B%0)
1
Fig.1 Effect of different antifreeze agents on the content of salt-soluble protein in Peru squid minced fillet
, , 1994) ,
Ca”**-ATPase (P< Ca’*-ATPase
0.05) 6 , )
2.0% 2.4
Ca?"-ATPase ,6
0.142 0.108 0.118  0.113jamol Pi/(mg min) , ,
(P>0.05), 1.0% , ,
,6 0.172 0.131 0.165 (Smyth et al, 1996)
0.153 jamol Pi/(mg min) 1.0%
, Ca™'- 3
ATPase s 6.052mol/10°g,
, Ca’"-ATPase
pH 6 ; ,

ATPase

(MacDonald et al,

2.0%
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Fig.2 Effect of different antifreeze agents on the myofibrillar protein activity of Ca®*-ATPase in Peru squid minced fillet
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Ca*"-ATPase

, 6
4.067mol/10°g (P>0.05),

4.902 4.428 4.876
1.0% ,

b

(Somjit et al, 2005)
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DIFFERENT TREHALOSE ADDITIVES OF PERU SQUID (LOLIGINIDAE)
MYOFIBRIL PROTEIN ANTIFREEZE EFFECT AND CONFORMATIONAL
CHANGES MECHANISM RESEARCH

DING Chen, XIE Chao,

ZHANG Bin,

LIN Lin, MA Lu-Kai

(College of Food and Medicine, Zhejiang Ocean University, Zhoushan 316000, China)

Abstract

To explore the algae carbohydrate for frozen seafood antifreeze water effect, to Peru squid (Loliginidae) as

the research object, and is contrast with sodium phosphate, trehalose, oligosaccharides and algae glue for Peru squid

minced protein frozen denaturation of inhibitory effect. Results show that —18°C freezer after six weeks, 1.0% trehalose

and seaweed gel oligosaccharides (500—600Da), the best treatment effect, can significantly reduce the Peru squid minced

thaw frozen fish juice loss (5.00%—5.54%), with the effect of sodium pyrophosphate water there was no significant

difference (5.02%—5.48%, P>0.05). The frozen period, with freezing storage time extension, the different processing

squid minced salt soluble protein, Ca*"-ATPase activity and total sulphur showed a trend of gradual decline, which

trehalose, seaweed gel oligosaccharide the protection effect, the characteristics of the squid minced protein significantly

better than that of distilled water, sodium pyrophosphate treatment (P<0.05). This research for the development of a safe,

efficient and suitable for frozen squid algae sugar water retention agent to provide the reference.

Key words Peru squid minced fillet;

protein denaturation;

trehalose; seaweed glue; algae oligose; inhibition
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