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(2) BZIREEIE * 4 micro-Biuret Z HIEER
VALK

(3) WlEh¥EE 1 7] R 8 (Reactive SH group)
SEZHIE & Buttkus & HEHIES® .

(4) NEEEE L Ca-ATPase JHHEZHIE © {KArai
ZIbEEREREC -

2-3 MARFEENCHE

NEEZ F S 2 f5E BRE A B
A (40x25x3 mm) »+ LA Rheometter JAIEF7IE 17
(Tensile test)  ETLAIBTATZHIZ T R (8) BARSHERCK
fRRIEEE (mm) > ZFAIETE (g x mm) KFRR -

2-4 BACRFRIARE HEA R ERAEERE 28
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Rl ARL 3R JIRA B ok L -

(=) ~ 7 RN A HE M AT 7 XN R /7 L fr
Va7

TOAPEL BRI AEBRE L BRRAERIRTE
BRAEER (Parumido MX-30) - FFEIA -

2 Tk

2-1 Mg MR Xz B

FrEFFE AR NP TEEEIZILL 1000x g 10 min B[ 5
M LEE S BIEE 56°C ~ N2 3 44> FEW
JRSE%E 36% BRI LA 50 mm Tris-1 mm EDTA #8
T W EN — & i# 1T DEAE-Sephacel
chromatography °

2-2 Factor Xilila ¥ AM Z1{g{L{EH

itk Factor Xllla B AM ¥EWIES » LL SDS-

Table 1.
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(1) ¥iEEE Factor XNl 2848 © FeEFE MARINPTEE
%] - 1000xg Bl 10 7388 K » W15 LG WENT
IRAERIIR -

(2) ¥iEEFR Factor Xl HERASE N2 BT
7] S i HEL I 3R TR B R B T B 2 B L A S
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1. ERVASETE TR F R e LA R A LBhEE & E1 3
HiR R &

Table 1 {REBTIEFATILEM R MAEERIC T2
HRANEEEEOE LY BB LAY Meat
sol) » NARIIRIFR (IR FrllEEE oyl
B 57.4% > i 0.1% Cysteine (AfH) ~ 0.1% Hy
NaHCO; (BfH) X 0.1% ®J Cysteine § NaHCO,
ZIEEH (CHE) > fERSHR®E 78.4 - 82.8 K
84.1% » BE/RERINE & HYE B AT Rl B EE
< EERGE (S-S) RIFRAREE: (SH group) » RK{E&EH
BH LSRR S VLB E L AR -

Effect of the addition of cysteine and sodium bisulfide before grinding process on

the extractability! of actomyosin of frozen-dried mackerel mince.

Treatment’ Thawed fish Meat sol After freezing After freeze-drying
Control 24.2a° 57.4c 48.0c 40.8b
A --- 78.4b 73.2b 68.5a
B --- 82.8a 76.6a 70.1a
C --- 84.1a 75.3a 70.8a

! Extractability was expressed as the percentage ratio of the extractable actomyosin to the quantity of

fish meat (in dry basis).

* Control: without reducing agent treatment; A: treated with 0.1% cysteine; B: treated with 0.1%
NaHSO,: C: treated with 0.1% of the mixture of cysteine and NaHSO,,
* Values in the same column bearing unlike letters differ significantly (P<0.05).
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PORIAE SRS B BREZ IR B b 2 W) R AR A Rz AR T
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2. BRIFEIE AN HBEE D v KEm S
(Reactive SH) & B %

FH R o B NPT 2 B LBt & B H A R FER 2%
S8 18.6 mole/5x10°g (Table 2) » {BYFEEIEEFE
FIIEREE (A~ B~ CH) HiIRERESES
BlIES 27.7 ~ 29.1 K 30.2 mole/5x10°g - #EHEZE R
M v RS E S B9\ AL - (EEELE R
GEIET

BN EENERBEARNES S TR BRis

BHR  ERIREERECESIGTKBEREREE
9F HAERELEER BRI RERSS R
WA+ (HIRINREEE v SR R ER A S & 1 5y
FAHES FRIF SRR TE > RIERREE - KL
FEHEIRIEE -

3. BEEISGANATIEIEES Ca-ATPase
TEE B

—%ﬁ%ﬂhﬁwﬁeﬁﬁZ%km%&%E“
JEEDERE 8t  HBEEAES THEMG M
MRS L ’%@ﬁﬁﬁiﬁﬁﬁiﬁk°ﬁtﬂ%
FAEF IR B R R B R S Ca-
ATPase &M (Table 3) o

Table 2.  Effect of the addition of cysteine and sodium bisulfide before grinding process on
the reactive SH' of actomyosin of frozen and freeze-dried mackerel mince.

Treatment* Thawed fish Meat sol After freezing After freeze-drying
Control 18.6a° 15.8¢ 16.2c 15.4c
A - 27.7b 24.3b 22.1b
B --- 29.1a 29.0a 27.4a
C — 30.2a 28.8a 26.5a

' The reactive SH was expressed as moles of SH per 5 x 10°g of protein.
? Refer to the footnote of Table 1.
* Values in the same column bearing unlike letters differ significantly (P<0.05).

Table 3.  Effect of the addition of cysteine and sodium bisulfide before grinding process on
the Ca-ATPase activity' of actomyosin of freeze-dried mackerel mince.

Treatment’ Thawed fish Meat sol After freezing After freeze-drying
Control 0.185a’ 0.165¢ 0.143c 0.100c
A - 0.201b 0.186b 0.164b
B - 0.224a 0.201a 0.169ab
C --- 0.221a 0.194ab 0.172ab

' The Ca-ATPase activity was expressed as micromoles of inorganic phosphate released within 1
min reaction at 250c per mg protein.

¢ Refer to the footnote of Table 1.

* Values in the same column bearing unlike letters differ significantly (P<0.05).

BIHRERRESZIMBAEBERLEN R AEEE
ZROR 0 I PIBTRDE B R R S B R A A
EREARASEIRCR -

P EZ EERERER %?ﬁi&%fﬁitﬁﬁﬂ%ﬂiﬁ‘%
HZ iR - B S S & - Ca-ATPase JEHEHY
T {Bﬁ%ﬂuazﬁ%ﬁﬂ{ﬁﬁbﬁtﬂ% MERR > BURER
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RN R LA 2 B i e R B N B 3L 7R 2
Fro HAg=715% 370 gmm 7245 IRIGE AR AT
R REBEM (A B G ZhER LR
iHE (p<0.05) {ERTEAHRERIIE T EEEAHZ RS
et ERIZER (p>0.05) - — R T EMREYIEE s
iR G < strh > BEOHAEFRNREEOBENE
R RERANE BAIAS S s th s - RN s &
A& B AT G SRR N AL R A A R RS E R R
X -

2 RBACRFIR] RO LT RE N P EE A RS 3 T

DI 5% BURSERRLAE 40°C TIBML  #ERFEHR
FEZ B (L] (0-120 4388938 P By FE S A

EIRBEZ 1958 (Table 5) - 53 Table 6 Z#5R > A
FrEEfZ A5 IFEE B LR T ATmig ok -

(=)~ BEIAT XN LB FTHIREE TFAY

TSRS B R FXINEE DTT K Thrombin &
AR I ANLEREEE FAWE R - MR CaCl, R
RAZBIER 10 mM > £ 37°C 25IB4L 30 434
LA SDS-PAGE 1Yy 7 20 2R 8 42 6t 1l R 1~ XN VS L
HEOEMARITER - B—EBML 30 4 EERE
AINEREIN > A7ERBEE IR EH ESE (Myosin
heavy chain, MHC) & &~ » BUREEIMEAFXIHa
it MHC FRIFEERgEnY HERE S EFTE R
REYEEHE SDS ~ Urea #1 Mercaptoethanol 24
fif - BEEE A KIS - BEEKERE - MHC &
HFEA A - tWETDUBE] Actin 1988 1175 8
% AT EmEMMEFXNaE B G LB E ST
ARG HIBGIRE R ¥ e i e S R
AR -

Table 4.  Effect of the quantity of binder added on tensile strength' of pork sticks?.
Quantity of Treatment’
binder (%) Control A B c
0 364.0¢* 367.4e 393.5e 372.1e
2.5 959.4d 1230.5d 1185.8d 1264.0d
5.0 1847 2c 2152.2¢ 2139.7c 2128.1c
7.5 2629.3b 3127.7b 3160.6b 3303.2b
10.0 3207 4a 3625.0a 3879.3a 3852.1a

! Tensile strength was expressed as g x mm of strength when the stick was torn away. Value in this

table were means of 3 determinations.

2 Pork stick (40x25x3 mm) was prepared by forming the pork chucks (5x5x5 mm) with various

amount of binder.

1 Control : pork sticks bound with the freeze-dried muscle protein powder; A : pork sticks bound with
the freeze-dried muscle protein powder treated with 0.1% cysteine; B © pork sticks bound with the
freeze-dried muscle protein powder treated with 0.1% NaHSO,; C * pork sticks bound with the
freeze-dried muscle protein powder treated with 0.1% of the mixture of cysteine and NaHSO,.

* Values in the same column bearing unlike letters differ significantly (p<0.05).
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Table 5.  Effect of the setting time on tensile strength’ of pork sticks?.

Setting time treatment’
(min) at 40°C Control A B C
0 955.3d* 1366.5d 1332.5¢ 1359.2d
30 1340.3c 1677.1c 1851.1b 1713.6¢
60 1819.4a 2120.4a 2230.7a 2145.0a
90 1588.0b 2154.7a 2144.1a 2005.5b
120 1580.3b 1881.7b 1862.8b 1841.3b

!4 Refer to the footnote of table 4.
2 Pork stick (40x25x3 mm) was prepared by forming the pork chunks (5x5x5 mm) with 5% of binder.
“Values in the same column bearing unlike letters differ significantly (p<0.05).

Table 6.  Effect of the setting temperature on tensile strength' of pork sticks®.

Setting temp(°C) for treatment’
60 min control A B C
25 1653.3d 2055.2b 1917.5¢ 2132.7b
30 1752.8b 2198.7b 1900.4¢ 2095.2b
35 1900.8a 2122.7b 2048.9b 2298.6a
40 1832.4a 2416.7a 2281.1a 2280.2a

127 Refer to the footnote of Table 5.
*Values in the same column bearing unlike letters differ significantly (p<0.05).

N s oy e

ORIGIN  py e — — — = 330K
MHC (g wo -— 220K
— 67 K
- 60 K
AC — - - - !
f: — 36 K
FRONT — — — _ .

Fig. 1. SDS-polyacrylamide gel electrophoretic patterns of the polymerization of actomyosin (AM)
by pig plasma factor Xllla.

Standard protein (S); actomysin without factor Xllla (A); AM (2.41mg/ml) incubated with 0.2 ml (B);
0.4 ml (C); 0.6 ml (D); 0.8 m! (E) of factor Xllla (0.083 mg/ml) at 37°C for 30 min.
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FREER R ORI E - th Table 7 41 5L
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Table 8 &PL Cysteine and NaHSO; I EIF £
g A A INEIE A R ELAA B2 B Sh RS
B EEEBIRME 5% B> HEEE - SO r
BERER R E W 7.5% K 10% BEE0 5%
BEREER (P>0.05)  FTLARREMAAIEE > 5% 1Y
WIMERNR R -

Table 7.  Effect of the quantity of crude factor Xlll on tensile strength’ of pork sticks®.
Factor X1l added Treatment’
(%) Control A B C
0 1746.8¢° 1931.2c 2064.7b 2079.4c
5 1837.0c 2230.4b 2523.8a 2344.8b
10 2187.8a 2696.2a 2678.9a 2842.3a
20 1990.9b 2162.9b 2131.1b 2248.5b
40 1936.3b 1891.6¢ 1955.6¢ 2111.3c
MX-30* 2110.4a - -- --

124 Refer to the footnote of Table 5.
4 MX-30: commercial binder (Parumido MX-30).

> Values in the same column bearing unlike letters differ significantly (p<0.05).

Table 8.
bisulfide) on sensory quality pork sticks'.

Effect of the quantity of binder (treated with the mixture of cysteine and sodium

Quantity of

Chewiness® MouthfelF Over-all acceptability’
binder (%)
0 1.2¢? 1.0d 1.0c
2.5 2.2b 2.8c 2.3b
5.0 3.8a 3.7b 3.5a
7.5 3.8a 4.5a 4.2a
10.0 4.2a 3.7b 3.8a

! Pork stick(40x25x3 mm)was prepared by forming the pork chunks (5x5x5 mm) with 5% of
bindercontaining 10% crude factor XIII.

2 Cores in chewiness, mouthfell, and over-all acceptability were means of 6 determinations
which were expressed as: 1: very poor; 3: acceptable; 5: excellent.

¥ Values in the same column bearing unlike letters differ significantly (p<0.05).
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Feasibility Study on the Development of Food Binder Produced from Minced
Mackerel

Abstract

In order to develop the food binder, the freeze-thawed mackerel Scomber australasicus was ground with 0.1%
cysteine, NaHSO; or the mixture of these two compounds for 10 min. The extractability, Ca-ATPase activity,
reactive SH of actomyosin (AM) remarkably increased, compared with those without treatment by reducing
agents, even after freeze-drying. When 5% of the treated muscle protein powder was added into pork chunks
and incubated at 40°C for 60 min, no significant difference in binding ability (tensile strength) of these powders
and Parumido MX-30 (a commercialized food binder) was observed (p>0.05). The tensile strength of the pork
sticks prepared by using the muscle protein powder contained 10% crude factor Xlll was significantly higher
than that of Parumido MX-30. From the sensory quality and tensile strength, the optimal conditions on using the

developed food binder were: quantity added, 5%; content of crude factor XIll, 10%; setting temperature and time,
40°C, 60 min.

Key words: Freeze-thawed mackerel Scomber australasicus, Food binder, Reducing agent, Pig plasma
factor XIl
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