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‘C wJETHEE 12 #7118 #: 40 » 30 » 20 >

0510 °C hFIEIEGR 3/4 0 2 4

24 > 48 F 96 /N - EEAMEEHES Ca-ATPase 15N » #IHIREH T R AYIQE TN »
HEAEAE 30 1 40 C B¢FS 1.5 /K. 20 °C BEFS 4/KF: 10 ~ 5 F01 0 °C 1958 2
H:-20C & 48 -40 C RIF 6 & - thtk » HIRMEIRE TR - SADTEBER M
T RSRREFIRER HEAEE B AE B WERMRE 10 C T Mm@ -20
1 -40 C o QIDIAESR 3 EARER - EEITHERE T - BAMERHEL Ca-ATPase
EHAHEEEREEEIEAR (r=0.63) - {H7E 5 C LUNZIRAEEITHIR - K {HEEAME

HEZHHEA 2B EHEN -

WEE  ADNE > BAMESE - Ca-ATPase &M BEHRE

ERBEMEM _H IR RERRE - KEEFEN
BRAA - ERBKERFEECEE » MEBEX
AEMEEEENRRCE - AR BOBRE K& F]
Y BREF/WHRNEE - BESKEEM
FTEREYc— BEEX  AEKEHERR
T HERGE=EAMEL D (R At
Rife o BEE TR BRI R SEE  #ER
Bt et - RSN TR AR - SRR A
g5 .

Brelant  ARZ pH ETREERRE
a2 BB TTRAR R A TR &R
X (Pattern)®) - pb4} > STEBNAZIFEBHERY

( Myofibrillar proteins ) tbE AR ZEY - B
EOECZEHEESRBEREENCT A
BE/KREAS @ HIUFSEED B AR EELR
O o FRE 0 SRR AENEREE T AR E LS E
P® o g A AINEE 12 - R R (13-15) |
HE R EHAHBIL S (Nucleotide and their related
compounds)*6-17) 3 o 7 98 g e e o LB A
BERECREN - VUFBH#EDEZ Ca-ATPase I§
HEEAANENEEKESER T ETRENR

ERFE, FRE, W, BESE, WML (1995 BEFRHITES
BATEOEREEIHE. KERE 302 161-172.

g — (5 18) o ik Ca-ATPase #EM
o AREOERYE - LEHIAHWHEHBRE R
ZET) c Wit 0 AEBFEN LRI EENR
JWEE (0~ 5~ 10 ~ 20 - 30 I 40°C) Hf- Hfegpr
HEBAMEEHELXEE Bt LERHE KR
kAN IR Z2EMRE - B BEETRE
R (-20 F1 -40C) HANHEAMELEMHECE
& DI A AR o I R H
- BN E A ERE A =F & AERR M DA
FORE BRI -

MEERTTE
— ~ BRI R

(—) 4182 Decapterus russellii : 534t B B A
TGRBRHA > DIEEEINEERFE 7K
WEERER%  AEARBE @ BXEKE (Fok
length ; cm) » MRS BT B R BETE T E -
IR EFIRHE (Fatness  kg/em3) ( Table
1) - REHABARTEERE - BRABCERE - I
TEEPEI e A R R EZ R Rk
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BREER

HROBERIBNSRE » DUETTITREEES -

(Z) EELMHE OV/PE &8 MER 15 um B
& OV (Poly-vinylidene R_&ZJEIK - B EHEHHIT
{B Poly-vinyl-alcohol SRZ (%K ) HEfg 60 um EE
PE 2 BERARLE » HEFEBEE 4-7 ml/m’/day - Tt #VE
B 100 °C /30 min » HOFRES 73 g/lcm - B9
=BEEAFES -

(=) B BEABBREDOE (IMPUISE
SEALER) » B

(P4) pH meter: BASIC Model-222 AS Digital
pH/lon Meter -

D B SR

ArakEm A OV/PE Kb > RIS OO - &
5 SRIER 40 ~ 20~ 0~ 510 ~ 20 ~ 30
40 C HHEET - HTERRE - g
PRRMKATRGRE ME © 40 C BFiiH > 55 0 -
3691215 18 BRE: -20 C
HoME 02468+ 10 - 12 ABREE:
O0C BPlifH MEO0 -~ 24710~ 14 -
17~ 21 HEREE: 5 °C M- mE 0~ 2~ 4~
7~ 10 HAE: 10°C Brmid > REE0 -1~ 2 -

Table 1.
experiment.

3456 AH4E; 20 C EEEE RE 0 -
246 8 /NEHREE: 30 C BRSO -
1.5~ 3~ 45 « 6 /NIERIE S 40 °C ByiiH A
0 - 45 ~ 90 - 135 - 180 RHE - B Zf#
BAR ARG EARBR 5 C WEfETRgE - RE
B EAE 0 °C % - PERIERIAEITEES -

= HETE

(—) fEREHIE -

(1) pH EZHIE - BL 10 g FAPNFI 90 ml ZEEHK -
RgE#E (Polytron PT 3000) 198 2 4388k LI pH
meter JEXZ -

(2) K {EZHE :

fRFEAPALLC D B AL LR 0 18 B AR fE AT
HEHIE - FHRAFETE K=(HxR + Hx )} /( ATP +
ADP + AMP + IMP + HxR + Hx ) » IS (%) #
R

(3) HEEZFE (Sensory evaluation) :

DANRE P E R SRR < R BRI E

FREEQOT -
- RRR + * VIER MR
H o BERKR T EMERR

The body weight, fork length and fatness of mackerel scad used in

Storage temp.  Body weight* Fork length* Fatness No. of

(C) ® (cm) (kg/cm®) fish

40 133.28%£17.31 19.00£0.67 19.43 33

30 152.23£ 6 .35 13.90£0.59 23.64 25

20 152.23£6 .35 13.90%£0.59 23.64 25

10 125.38+£14.70 18.3610.97 20.26 40

5 133.28£17.31 19.00+0.67 19.43 33

0 117.45% 9 .64 16.961£0.57 17.93 25

-20 125.38%14.70 18.36£0.97 20.26 40

-40 125.38%14.70 18.36£0.97 20.26 40

* 1 Mean x Standard deviation
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(Z) EEMEOE R EEE

(1) & Noguchi and Matsumoto?V) 53k » B 5 g
FAEIMATE®SZ 0.6 M KCl % 50 m/ > L 3500
rem 9E 2 4388 2 5°C - 5000 rpm B 20 5
L W EERIMA 2 FEES S EHETK B
HE - R B T EIRY - IASETES
Z 1.2MKCl 3% [F L2398 - #8  B0% 0 B
LEBRLFEmZ 0.6 MKCl B EREHE  ANEHE
BHEELE - HLMEAR®Z Biuret ti BREAAIHE
B WL 6.25 MESENE -

(2) EEMERES Ca-ATPase JEMEHITE e
() 7 ZA Rt E BYEEIE » H Ca-ATPase &M
EL unit Rz 0 1 unit (¢ mole/min/mg of protein)
FRAREE mg BEGELERS S SRR
FRIRE » Re—LEiEMEEAT -

(3) EHBEE (ntrinsic viscosity) Z #I%E : FIH
annon-Ubbelohde 22 Semi-micro dilution viscometer
SEHITE o LA Capillary IC (Type No. 52613 ) #l;2 55
B1E 25 C Aand MIERE (O & 0.05~0.10
g /100 m! ZBEMEOENEE BRERE C

Table 2.
evaluation of mackerel scad during stored at 40 C.

(g/100 m)) FOFERE ((n/C) ZARMERAGR - 3 ol
REBUE L EEREME2Y -

(4) #REHHT

BHEEIRLL SAS (Statistical Analysis System) &
%t GLM (General Linear Model Procedure)(25)dk
B BN EHSHM (One-way analysis of
variance) » Wi DABRE 8 I (Duncan’s multiple
range test) M EXREMMC ZR - HEEEKE (p)
£ 0.05 -

TERE Y
- /ﬁ?ﬂk%

(—) 40 °C FrsficohE B L

BTl pH {EFS 6.63 » K fHES 9.8%  H
pH fEEZE 90 min REREE FAHME - M K E
R FE Rk R 3G hOm S g i - 228 180 min
B RERTFEEVHRRAEES (+) H K EE
41.7% (Table 2) -

Changes in pH, K-value, Ca-ATPase activity, salt-soluble protein, intrinsic viscosity and sensory

Storage time pH K-value Ca-ATPase ™' Salt-soluble Intrinsic Sensory
protein ™ ? viscosity evaluation

(min) (%) (unit) (mg/g of meat)

0 6.6320.000*3 9.8+0.8€ 0.12420.009d 530.6.+1.42 2.711 -

45 6.63+0.04b 14.2¢0.2°  0.207+0.005P  511.241.1b 1.501 -

90 6.7110.012 27.610.2€ 0.219+0.0014 423.5+0.9¢ 1.409 -

135 6.7310.062 29.7+0.7b 0.147+0.007¢ 262.341.1d 1.395 -
180 6.69+0.062 41.7+0.43 0.046+0.003€ 155.4+0.3¢ 0.054 +

*I 1 Unit = pmole/min/mg of protein.

*2 : Mean * Standard deviation {n=3).

*3 : Values in the same column with different superscript differ significantly (p<0.05).
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MuNEy  BEE  BREEL

EEAMEEEEN Ca-ATPase iEMETESE 0 min I
B 0.124 unit > 2 90 min HiFMESSEE
0.219 unit » FE#4 SRR RS RS AT BE - MR -
HRVA MR B i R EE R E 2B LAEN - b
BT RIS MRS BEAREERRER

CEREERKE -

(2)30C fymizanEB L

BREAESE 0 h Bz pH fER K {EZHIR 6.68
F1 13.4% (Table 3) - pH fHAES 1.5 h BB
6.61 > FE{% X FERTHF T S NG - (HERHERFE
6.73 ~ 6.77 Z[H - HIgMENT#EE (p > 0.05) -
i K 1‘%%5?*@"%?5E’ﬁ@%ﬁﬁﬂﬁ%iﬁzi@m =
45h RERFEEVEMREES (+) K K {E
5 49.8% -

JFHlz Ca-ATPase &% - HIAMHEHEHMHEN

EEFEES B 0.126 unit ~ 443.1 mg/g of meat

1512 E=F D FIRATHIZE 1.5h ~ 3h fl
3h ER&EE - <k HFETREF I RANBSIE

Table 3.
evaluation of mackerel scad during stored at 30 C.

B RESE » EEEEE Y -
(Z)20°C BrmizinBEsi{y

BHES 0 h Brz pH ER 6.68 » K {HR
13.4% (Table 4 ) » pH {EAEE 2 h FREEZMED - I
A 4 h FRESTARR(R - BERIAC I (E 8L ET
NEEE - T K (ERIPERT R R 2 I R BEEIE i
FEE 8 h BF o HEZE FFE 42.0% - KEHEEE
BYRERRES (+)

BFiEES O h BfZ Ca-ATPase &1 - BBy
EOEMHENEEREEES IS 0.126 unit -
443.1 mg/g of meat 1 1.512 » HEBAWHEHEZH
HEMEEFEMEELSE 2h BERE BRiEirEE
RAZIGMITT#NE » M Ca-ATPase JEMERES 4h ER
E{E (0.186 unit) » 2% - BERT R R QNI R
R BRANEHECRERYE - MHEREANE
EOE BRI TR - AR EA R EME
K - BFESE 8h » SREELERKE () &
Ca-ATPase JEMEZRKME -

Changes in pH, K-value, Ca-ATPase activity, salt-soluble protein, intrinsic viscosity and sensory

Storage time pH K-value Ca-ATPase ™' Salt-soluble Intrinsic Sensory
protein *? viscosity evaluation

(h) (%) (unit) (mg/g of meat)

0 6.68+0.0230 *3  134+07d  0.12620.003¢  443.1%1.2d 1.512 —
1.5 6.61+0.15b 19.741.6C  0.178+0.00338  526.5+2.0b 1.626 —
3 6.73+0.02ab 37.7¢1.0P  0.165£0.003P  533.8+0.52 2.197 —
45 6.7240.013P  49.8+0.52  0.133£0.008€  484.2+1.1€ 1.753 +
6 6.77+0.032 50.541.22  0.11520.0049  432.1+0.0¢ 1.388 H

*1 1 Unit = pmole/min/mg of protein.

*2 : Mean * Standard deviation (n=3).

*3 1 Values in the same column with different superscript differ significantly (p<0.05).
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Table 4.
evaluation of mackerel scad during stored at 20 C.

Changes in pH, K-value, Ca-ATPase activity, salt-soluble protein, intrinsic viscosity and sensory

Storage pH K-value Ca-ATPase ™' Salt-soluble Intrinsic  Sensory
time protein *? viscosity  evaluation
Q)] (%) (unit) (mg/g of meat)
0 6.68i0.02b *3 13.4%0.7¢ 0.126%0.003¢€ 443.1+1.2¢ 1.512 -
2 6.72%0.032 18.9+0.2d 0.155+0.006P 525.3£0.82 1.831 -
4 6.70+0.013b 27.841.1€ 0.186%0.0022 520.6+1.5P 1.744 -
6 6.7240.012 30.7£0.7b 0.122+0.001€ 475.6%+1.0d 1.558 -
8 6.72+0.012 42.010.02 0.093i0.002d 480.1+1.0¢ 1.668 +
*1 1 Unit = pmole/min/mg of protein.
*2 1 Mean * standard deviation (n=3).
*3  Values in the same column with different superscript differ significantly (p<0.05).
(79 10 °C Byt anE B HEMNEEEEMESFIS 0.124 unit ~ 525.9 mg/ml
a2 pH B K S BB 657 1 of meat fll 1.395 » Hitp Ca-ATPase JHIEETHIE
14.8% (Table 5) - pH fHEFREZE 1 H fﬂ%%Tlﬁ% ¥ 2 HESERAME (0.167 unit) » Z 1% RIFEETRE: B 8

6.55 - [t1% - HAEREHTH H B g e s em -

B REREHTHE H g InmEE S (p<0.05) - {7 5@
ZH 4 HE - AFRKEREAEHVIERE (+) E
4 K fHE 62.8% @ MATHER 5 M1 6 HE - &
FEABRERREH) B K EASRIEE 84.5
90.2% -

Ca-ATPase JEI% - VAR HE < EMEHHM
FEFFES 0 HEFRS 0.103 unit ~ 461.8 mg/g of meat
1 2.032 » ZFZELBEAHERE - EREITEES 2
~ 3 HEE&&HE  <HRREGH K E28ingks
FEZ K - B Ca-ATPase VE1%E - EVAIE R HEH ZHiH
BHIEER A EREEE R (p<0.05) -

(H)5 C WpmiziEg8{l

B 0 HEFf 2 pH {EF K {E5HIE 6.63
1 9.8% - Wi GRERT#HL B Bus g esziem - £
B 7 BRERTEEVIHERER (+) E4
pH I K {E4-RIE 6.84 1 39.6% » £ 10 HEH|
SEIIEKRE (H) - B pH M K EIRD BIEE
7.32 ¥ 73.6% (Table 6) -

FAITRETE Ca-ATPase V&% - BB MEEHEH

ZEMEEGEEE TR AEARERERNRR
(H) EEAERE - Ca-ATPase JEM{EHEIE R 0.066
unit - EEZE ISR H B #hH 27N RERTEL H S B
b (p<0.05) > {EHEF LU Fr 9 SRR BRAT - i B R 3R
& e EEREE S U SHEEA M E O BT E
FEL -

(73 0°C B Bt

Eﬂﬁfﬁuﬁa}#z pH B8 K {E4# 515 6.57
14.8% (Table 7) » BaEE i H S008I0 > pH fEFEE
Bk K fﬁﬁﬂ(ﬁﬁﬁi HERATEEE 17 HRF
BB EEVRERRE (+) EE > H pH E
eI 671 - K EHEIS 53-1% ' By
WESE 21 H AREEEMIVEHRR (H) -

B ETRRTHE Ca-ATPase V5% - VA E R EH

HEMEEEEMES IS 0.104 unit ~ 461.8 mg/g
of meat I 2.029 - HrHEAHEQEMHETN Ca-

ATPase VEMEETIRESS 2 HEFF - H{E&SR 540.1
mg/g of meat 1 0.262 unit » [EE R BT R
FH 4 HERSME 4.455) 2% ZFEEIrEH
B - Hig 2R - EENRAFES
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VIR B R R ERRE - R TR - WS
ENEHHEERN Ca-ATPase {EM{VEHE TR > TE
BHEHEAERIGZEE  HEEDRRFSEANZ
EEFEIEE -

() -20 °C Ermiz B8k

fTmAT R pH fEF] K {ERS 6.57 1 14.8%
(Table 8) - Z&I5kERTHL 0 BrigmimeE (. - HEE
12 EHEBEHIE > pH A K ES5HER 6.9
21% > FEIFFREERERTAE @ ST ERS HBRSRIR - (HE
BN RESE -

Ca-ATPase %1% - EESMER A BRI BRES TR
EE AR AT B E A - SR (E B IR AR
25 4 (0.237 unit) ~ 6 (492.4 mg/g of meat)+ 2 &
(2.998) - @t - A E O BRI EMER R ER

Table 5.
evaluation of mackerel scad during stored at 10 C.

FERTRL H Bz @ inmsi ks - {HH Ca-ATPase 15
PESEI AR IR - (BRI R R A 8L
(p>0.05) »

(\)-40 C B Bz 81k

AT A A2 pH B K 85 6.57 f1 14.8
% - A e el -20 CHEBAEMAG R
T EFERTRER IS RIMBS A G - SR HE pH
B 6.9 » 1 K ERIEE®E 20% @ FRHRERETE

A mE R ES (Table 9) -

B CEAEEQERML - BHRE Ca-ATPase iF
P A E B ENEE SR EE R HEES 6
EEEEES B 0.253 unit ~ 504.3 mg/g of meat
I 3.498 - FF#& - FEHTH H 8o 18 i 8 i
B -

Changes in pH, K-value, Ca-ATPase activity, salt-soluble protein, intrinsic viscosity and sensory

Storage pH K-value Ca-ATPase ™’ Salt-soluble Intrinsic Sensory
time protein *? viscosity  evaluation
(days) (%) (unit) (mg/g of meat)
0 6.57+0.029 ** 14.8+0.3% 0.103%0.009° 461.842.5° 2.302 -
d f b d .
1 6.5510.01 17.1£0.3 0.138£0.007 477.4%x1.5 1.791 —
d e a a
2 6.6210.02 29.1+£0.9 0.182%0.006 543.8%1.4 2.953 —
C d a b
3 6.631+0.02 33.7+0.8 0.173+0.008 529.3%3.0 2.978 -
b c b C
4 6.83%+0.03 62.8+£0.1 0.14910.009 502.5%1.7 2.704 +
5 7.22”_'0.032l 84.51‘0.3b 0.1 37i0.008b 441.3%1 .1f 1.629 +H
6 6.9240.03%° 90.2+0.5° 0.094+0.007° 419.941.48 0.894

* 1 Unit = pmole/min/mg of protein.

*2 : Mean * Standard deviation (n=3).

*3 1 Values in the same column with different superscript differ significantly {p<0.05).
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Table 6. Changes in pH, K-value, Ca-ATPase activity, salt-soluble protein, intrinsic viscosity and sensory
evaluation of mackerel scad during stored at 5 C.

Storage pH K-value Ca-ATPase ™' Salt-soluble Intrinsic Sensory
time protein *? viscosity  evaluation
(days) (%) (unit) (mg/g of meat)
0 6.63£0.02% *’ 9.8+0.8° 0.124%0.009° 525.941.4° 1395 -
bc d a b _
2 6.76£0.02 17.910.7 0.167£0.009 519.8%£0.3 1.435
c c c C
4 6.72%0.05 24.710.6 0.091£0.009 503.8x1.4 1.448 -
b b c e
7 6.8410.01 39.6%0.4 0.099+0.002 420.0£1.4 1.420 +
a a d d
10 7.32%0.11 73.6x£0.4 0.066%0.011 478.1£0.3 1.378 +

*' 1 Unit = pmole/min/mg of protein.
*2 © Mean % Standard deviation (n=3).

*3 1 Values in the same column with different superscript differ significantly (p<0.05).

Table 7.  Changes in pH, K-value, Ca-ATPase activity, salt-soluble protein, intrinsic viscosity and sensory evaluation
of mackerel scad during stored at 0 C.

Storage pH K-value Ca-ATPase ™' Salt-soluble Intrinsic Sensory
time protein *? viscosity  evaluation
(days) %) (unit) (mg/g of meat)
0 65740029 **  14.840.38 0.104%0.005° 461.822.5° 2.209 -
c f a a
2 6.63+0.03 18.1+0.9 0.262+0.002 540.1+1.4 3.474 -
4 6.61+0.02°¢ 20.8+0.6° 0.12240.017° 502.942.7° 4.455 -
d e c C
7 6.57+0.02 20.840.5 0.108+0.007 481.242.3 1.578 -
C d d f
10 6.6410.04 31.4£0.1 0.0850.004 439.2+1.7 2.092 -
14 6.61£0.02 38.640.4° 0.07420.002°¢ 446.9%1.0° 1.721 ~
b b e g
17 6.71+0.02 53.120.1 0.063+0.007 426.041.2 1.655 +
a a f h
21 6.83+0.03 63.7£0.0 0.018+0.007 384.5+1.7 1.826 H

*I 1 Unit = pmole/min/mg of protein.
*2 © Mean * Standard deviation (n=3).

*3 1 Values in the same column with different superscript differ significantly (p<0.05).



168 : TR EBE - W BEE - B

Table 8.  Changes in pH, K-value, Ca-ATPase activity, salt-soluble protein, intrinsic viscosity and sensory
evaluation of mackerel scad during stored at -20 C.

Storage pH K-value Ca-ATPase ™’ Salt-soluble " * Intrinsic Sensory
time protein viscosity  evaluation
(weeks) %) (unit) (mg/g of meat)
0 6.5740.02°"°  14.820.3° 0.104+0.005° 461.8+0.3° 2.030 -
2 6.71£0.01° 13.3+0.6' 0.12420.002°C 456.240.8° 2.998 -
a a a b
4 6.89%0.02 20.840.6 0.237+0.007 489.9%0.7 1.980 ~
6 6.8820.04" 19.340.4° 0.191%0.002%° 492.4+0.8° 1.898 -
d e b e
8 6.4320.04 14.6+0.4 0.175+0.012 449.5+0.5 1.625 -
b d b g
10 6.76%0.06 16.50.4 0.176+0.006 389.7+0.2 1.522 -
12 6.85£0.01° 17.940.3° 0.128+0.001°¢ 4220417 1.314 -

*I 1 Unit = umole/min/mg of protein.
*2 1 Mean * Standard deviation (n=3).

*3 1 Values in the same column with different superscript differ significantly (p<0.05).

Table 9. Changes in pH, K-value, Ca-ATPase activity, salt-soluble protein, intrinsic viscosity and sensory
evaluation of mackerel scad during stored at -40 C.

Storage pH K-value Ca-ATPase *' Salt-soluble *? Intrinsic  Sensory
time protein viscosity  evaluation
(weeks) (%) (unit) (mg/g of meat)
d., b g C _
0 6.57%0.02 14.620.3 0.104+0.005 461.8+£0.3 2.030
a d b b _
3 6.81£0.05 10.5%£0.4 0.183£0.005 465.210.3 1.860
a c a a
6 6.78£0.01 13.3+0.6 0.253£0.003 504.3%0.3 3.498 -
c b f d B
9 6.66%0.01 14.410.2 0.114£0.003 441.3%0.2 1.699
C a C d _
12 6.66+0.11 19.7%0.5 0.168%£0.002 440.520.2 1.551
15 6.7610.01 ab 14.8i0.5b 0.1 381‘0.002d 378.81’0.8f 1.540 —
18 6.68£0.04°C 19.740.2° 0.12740.001°  402.4+0.5° 1.280 —

*I 1 Unit = umole/min/mg of protein.
*2 1 Mean * Standard deviation (n=3).

*3 1 Values in the same column with different superscript differ significantly {p<0.05).
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=i

(—) fERDZ B ML

DU pH ~ K EFRIERETEEME SIS & ik
M BERHERE - Y Table 2 ~ 9 A& K fE9FE
ST 2 S M EEE RN - 10 pH B LR
NEEE - Wt EAERT pH ERTESTERAE
iR KEZRAEEBECHEELEHEE
1m26-28) , (2t Fempyrh ATP (ZBEREIR K E RS
Adenosine triphosphate) 531 #8 & ¥ RIS
F (nosine) FREFEEM; (Hypoxanthine) &Y
Bkt - ARSERHEAIARZ ATP > HHRERBEL
BERCAEA - TRHAHEESZER (Inosinic acid)
BRI Fr A K {82 _EFARIE ATP 8940
WA Y REEE R ERS  HRIAERY)
i R N A I I - JREN SRR A
FEBAIA T % - RHERGERE R £ 0 C DIEZR
FERTH RS E TR HirEiHRGE
MAERASEELAT - BURRE AR - AR AaE -
DLK {20 9% B4aRCHERE? - WEESE
HEFFE » WEALTERE KA 0 ~ 5 F1 10°C 435
AlETHE; 4 ~ 2 A0 1 H-Ti 20 A1 30°C WIEFER 2h
1.5 h » EBR 40 °C EATATE 45 min 4 - £
-20 °C WarETHEE 12 sELRLLE - T -40 °C BIFTETRE 18

BE
BL K fEFIEEVE M2 B i B RS sAR AAD
MACRHEPIEREERR 0 K EHBAETERE

& 2 RS (R85 B 5%-0.80 (a=1% , n=30) I
-0.62 (a=19% , n=40)30 - FEARGAES - K {HELEH
BHEEAEMHECHBEES S -0.69 (40
"C)»-0.52(-20°C) » -0.62 (0 °C) » -0.65 (5 °C) » -0.066
(10 °C) » -0.053 (20 °C) » -0.078 (30 °C) F1 -0.094 (40
C)e WAERER £ 5°C UTZRREER &
K EHEAMENEmEEEREMEN  FriBAA
FrZ SR (K i) HEEHERECHMHEER
K - (B 10 ~ 40 C Wl RERWE Z
FERRME RS - TR R SRR T RS R R
TREOAH » #E K EEEBEEEAECHHERR
IFRIFERRPE TR, -

(2) B ERE B
ARER T EAESE LN AN CEAE L EE
0 C DA ERRERECBLE AR EES

B T o
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Effect of Temperature on Salt-soluble Protein and Freshness of Mackerel
Scad Decapterus russellii

Abstract

Using K-value, a freshness index, at 20% as an acceptable limit of mackerel scad Decapterus russellii for
sashimi quality together with sensory evaluation, the raw meat could be stored at -20 and -40 °C for 12 and 18
weeks, at 40, 30, 20, 10, 5 and 0 °C for 3/4, 2, 4, 24, 48 and 96 hours, respectively. The Ca-ATPase activity of
salt-soluble proteins increased with the storage time at the early stage and then decreased rapidly during the
prolonged storage. It reached the maximum value in 1.5 h at 40 and 30 °C, in 4 h at 20 C, in 2 days at
10, 5 and 0 C, in 4 wk at -20 °C, and in 6 wk at -40 ‘C. For minimizing the denaturation of muscle proteins
during processing and storage, we supposed that the mackerel scad can be kept at below 10 °C during
processing and stored at -20 or -40 C for less than 3 months. Based on the raw meat stored at various
temperatures experiment, the Ca-ATPase activity was highly correlated with the intrinsic viscosity of salt-soluble
proteins, while the solubility of salt-soluble proteins was negatively correlated with the K-value when stored at
below 5 C.

Key words: Mackerel scad, Decapterus russellii, Salt-soluble protein, Ca-ATPase activity, Intrinsic
viscosity
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