WEH BHEH  #RER
AEEKERRAT Bl
(1994 4£ 12 H 16 F#F)

boorﬂq, O
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TAIWAN

TRAEH MBS SR E R RE 8 E

HE

AWMEEERTEEBRSY (BEE - BERE T8 =25 © 0.45 :

0.09) &

HASCS IR BRI Wi - EEY - ROBRBNEARE aREs Y
B MIA 0.2 %SRS YR - APEOTIEREEEIRS  HE - EFRIEE M
1.2 % > WA GHIERAIRIAE - 2 E B RS EAEEN - BRI R RrR 2 A
BHSEINTTEN - RENEHGRFINEEBESYIDGEEs (L EESen) » s
W Cafii~ b ERE TR - BAIEEASE  ADBEEEE (L ETH) - BESY (b
TETEE) - AIKSY « WhIMBEAII N E A E E e ATSoR B AT » 2R
ISR 10 % ~ 15 %H1 7 %ESE © ISR & BRI o] S s MU A TR

B REREMEE 0.25 % -

BREY  EiHEEHAE  HEEE R e

AHARAREERMAES, — EREMNTH
H > AOFEmsltm B s fsksre
E&2 5 BisiRi N TSR F e s R B L b
BRI R R E E AN SR S B e S
EIRTEAZARPE - RILZH - BERBIRAS
AITZMI AR B EBE R R AR REF ] -
JREERE (Restructured) HI T ] EEHMEm (b A EEWISE
SRACER > HEANG— EBAS  HEE
GREAREE ARSI - RAEMMTS > &
BRI IR R R R - B SRR
A ERAIE & (Texture) » B—EHIEMTRIE - BIR
W E AR YRR RRL - SHOEREE) -
INZEAERE@ « L] (Binder) MG Sy @
BRI - (HE > DIAE B Hes 8.2 s Bl
- ARBLUFEBIESY (Algin mixture) S7LLEL
HASSEAER MRS EER - kg

BB -

MEETTIE

WER, BRA, BRER (1994) TEKEBFEIEA S EHET
HEfREcHE. KEFRE, 22): 69-77.

— ~ AR

EHRHATR  LIRARTE (EE MADO R
FEMEW513D B) e EFFLERE 3mm) > R
W RATIIA 4 %HEENERT 4 % LEUERE > BRIk
2 Kg 2R » BPFEHY -30 "CukFaTh - IRE
WS -

=~ B Ak B

(—) EHERBESYEHER - 1SEE S HA
(BH) > B 5 CORFEHBIFRR - Mm% s RSt
LUREHE (fEE Stephan Ff UMS ) #8% 1 4
& RBRMAEEBESY ERE @ s o2
Bg=2.5:0.45:0.09  HFAESMAAEKO0 » 0.2 »
04 > 06 > 08 1.0K 1.2 % HRS 1 54
% DUHBEFCHERE (FEE] MADO Rk MWF591D #1)
BEAERS cm ZIHBFEBST » FEHRGE RIS
R 90 ‘CEUKAFINE 40 57348 » FEENELH AR A Al
EER - BRA 5 CKEPRESX -

(Z) EHEREARENER  BEEIHE Y
) > B 5 COKFETIRRIEE - RIS NSl
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BEAHIEE 1 98 KRBINA 2 % NaCl - FHEHtE
B 1 O DULAEERER - ARESIMA
DARMSCEE (AR BE 1 458 BURRe
IR TSR AER Scm ZitEiEERT - A
FeABHRAERR IR L5 90 "CEVKFINEL 40 58 - FERN
EHEBAF AR GAIE =R - BREA 5 CukERER
& o

(=) WRhZK ~ VORI ~ (EATEEK SR S BHERE N
s AR B DUEE A AR AR T2 (A
BB = 1) T EFEMARRRARE
AR B EAOEBK - TSR - TEEER
RSB (Sodium tripolyphosphate » B ZAR#
ETEKAgT —HEEHES -

= wnEHE

(—) HIBETREE (Tensile strength) @ # EftBds, > B
KPR R E AT P HEEREER - AR
YIRRE 2 mm 16 mm £ 40 mm ZAF » DY
#%(Rheometer » HZ Fudoh NRM -2002) 5 » [iT=3
ERE NO.17 HIZEsTHEIES - 856 TREEHER
6 cm/min » DIAFETZERC & (g JBRHEARME
E‘Z o

() Bt @M (Color and color difference

Table 1.
milkfish fillet.

meter » HAEFEBEAAT TC3600 #) HELZ -
(Z) BuBr=RENER L. SAS BEHETT Y
#T

FER SR

WD 0.2 %ERBEAYEBKER - WHAE
BEEAREARERRE (HRENZ 88.4
21.7 g BEB 11402137 g) HE - AR
N - WAGTEHEEERERTEE (Table 1) - K
CEFRENEMAEERZ TEREZR >
FEEA4HE (Structured beef steak) I - # Means
and Schmidt®® feHHEEHRMERS 0.8-1.2%;
i Clarke et al. DHIZZEIIA 0.57 % BATHIRE K
W, HFXEFE KRR FER MR RS
R E BT - LLE H A ERER
WINEARF 20%6F 54 5L B0 BY BRI & (Hh 48 % 3
EREME)  WINEE 20 %EIA A > A
Table 2 Fimm HPEREREEZARTERE
Wi EEeMm (AR 12.0+ 2.8 gf
IME 234.0 £ 11.4 g) » EHAFRAEPWE
VSR S BT RORE R o LB Siegel
and Schmidt(® & Macfarlane et al.(9) #y

Effects of algin mixture level on tensile strength of restructured

Algin mixture” level (%)

Tensile strength (g) **

0

0.2
0.4
0.6
0.8
1.0
1.2

88.4 + 21.7 P
114.0 £ 13.7 2
112.2 £ 15.22b
111.0 £ 20.0 2P
114.6 + 22.02
116.6 + 1632
116.4 + 14.82

* Sodium alginate : calcium carbonate : adipic acid = 2.5: 0.45: 0.09.
** Any two means having the same or one of the same letters are not

significantly different (P>0.05).
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Table 2.  Effects of the ration of milkfish surimi to cooked milkfish meat
on tensile strength of restructured milkfish fillet.

Milkfish surimi : Cooked milkfish meat Tensile strength (g) ¥

0 :

(=)

—_

120+ 28h
434+ 398
81.6+ 4.8f
1126+ 20¢€
1348+ 7.7d
153.2+ 193¢
161.0% 17.1 €
186.2+ 99b

L "4 = ) T N B o - I Vel

S YW N O TN W N

0 2340+ 1142

* Means bearing different letters are significantly different (P<0.05).

Table 3.  Effects of algin mixture level on color of restructured milkfish fillet.

Algin mixture” level (%) L a b

0 62.1 £ 0.3€ 29+032 8.7 +0.12
0.2 65.8+0.1Db 1.0+0.2b 8.5 + 0.1 bed
0.4 64.1 £ 0.7d 1.1+03b 8.6 +0.12b
0.6 66.1 + 0.7 13+05b 8.3 + 0.1 cd
0.8 65.0 £ 0.7 € 11+07b 83+0.14d
1.0 65.8 +0.4P 1.5+0.2b 8.4 + 0.1 ¢d
1.2 68.7 + 0.62 1.4+04b 8.5 + 0.2 bc

*  Sodium alginate : calcium carbonate : adipic acid = 2.5 : 0.45 : 0.09.
** Any two means within a column having the same or one of the same letters
are not significantly different (P > 0.05).

B AREAEG > WERSHAEAEEENT SotEgRmEasR - AR E PR EEEME
EmMEFRER - FINEEBRSYESH L Bl FWH (Restructured pork chops) BT £ » 7
62.1 + 0.3 &5 68.7 £ 0.6 » afHEH 29 = 0.3 WHAEMHFEEL - Mg EHEErIEE (Alginate
KR 1.4 £ 0.4 > bfEE 8.7 = 0.1 B{EFS 8.5 =  pocket area) JURK » AIREEHER HEM® - ZRER
0.2 (Table 3) - FHHELFIAN » MARERBESYEGE  HARBAESHERR 0 H L HH 648 £ 017 &
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#REH o BRER

5 62.4 £ 0.1 > b{EEH 9.1 + 0.1 KRS 7.5 =
0.1 (Table 4) - SR a fEHAYBMLIETZ B - (HE
815 HOEE (M E AT 1 o ARIBAERARAJEHE RN
TR B FR S EER . E I SCB R TE I TR E L
() TR A PR 0

#8 L Bk 22 ] L 4 £ B % THL L R HE AR R AHBR AR
B FRRINEREBESEMNSAREER L E
SR GRS 0711 K 0.790) > Mgl a fE- b
HE S 63518 -0.396 K& -0.581) > {HAHBHE
{& (Table 5) - $RYFINE F AU SR 2 HT R 56 R A
e IEAERIM (0.987) e L~ a fEXK bfE
B 2 AR - 43RS -0.877 » -0.739 k¢-0.972
(Table 6)

Pha & R R FOR R DL B A SRR (A
# RBR = 111) SISt BRI
B 0% 20 % ZFEHS M - EHREAIRRIR
SRER/MERE LR T RS (1 107.4 21308
EAE13.4 47 g BEH9I1.2+E21.28) 0 {H
ARG (Fig. 1-A) » HF B AR A BRI R
H SR > 40 Fig.1 - B Bios » Bk BN
BEH] 20 %0y - B E £ BRAY R (Kamaboko)
PRERE CHEE TR (0% %1680+ 19.2g >
20% £ 138.0x8.4g > 30% £3106.0 = 11.4

pollack) WIERMEM » HMHEHERBK
SHE M S MERER (Cross-link) H#
ERAFHHY - 54 MEEDY TREAATER
RN KRBRAMNT L WMl ETUE K
o = B B R OROE Rk 0 AT T AR B SRR
HORTERRRE A PRS2 © Al Fig. 2+ VRIN 0-20 %iiflE
Ragh HNEREEENCBEE  HE
VRIRABIR 15 %R RS (0 %7 93.8
+49¢g > 15% 1106 £6.7g » 20 %5 111.8
+21.3 g) - HFERARE-SEE - RMA0 20 %
W B EREA - WRERSZHSE
HB - RIS %M EMEREEEEME
FHIRTIEIRAE (0 %5 69.2 = 5.1g » 5 %5 98.6 =
5.0 g) - {HRIBEREIR - HBRAEER (Fig. 3)
IR S FIE S E IS (Potato starch) RIS
(Wheat starch) {# fI7E RN T_ERREEER -
Hoh o REBHMBETTIENEKYE > RRAMTIEE
FEEIVRINDY) - SR FAEEMASAMT L - 888
TR PSR R 1510 - A E A
A 0.25 %54 HREEE v R P2 H ARG (0 %
£82.0+ 7.5g » 0.25 %5 136.6 = 10.1 g) » {HE
FAEHEA 0.25 %0 » HARARFEEM (Fig. 4) - B
o R AR A B O A PR R R AT

g) > ILAEFE SRR B A (Surimi of Alaska  HYEE -

Table 4.  Effects of the ration of milkfish surimi to cooked milkfish meat on color of restructured

milkfish fillet.

Milkfish surimi : Cooked milkfish meat r a* b*
0: 10 — — —
1:9 64.8 £ 0.22 1.8 +0.323b 9.1 +£0.12
2:8 645+0530  17+xo01abc g7 +oab
3:7 64.4+ 0230  17x0123bc g9+ oab
46 642 +0.4bc 184032 8.4+0.1C
5:5 63.8+03°d 16x03abcd g3 +0.1cd
6 4 63.6 +03d 1.3+0.2d 8.1 +0.1d
713 635 +06de  16+03abcd  7g+o1€
8: 2 63.0+0.2¢ 1.5+013bcd  78+01¢€
9 1 63.80.3 <d 1.3+ 0.2¢d 75+01f

10:0 62.4 + 0.1 1.4 + 0.3bcd 75+01f

* Any two means within a column having the same or one of the same letters are not significantly

different (P>0.05).
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Table 5. Correlation coefficients among quality attributes of restructured
milkfish fillet with algin mixture binder.

B TS L a b

B 1.000 0.711 0.790  -0.396 -0.581
TS 1.000 0.773  -0.904 -0.705
L 1.000  -0.585 -0.484
a 1.000 0.613
b 1.000

B: Binder; TS: Tensile strength; L: Lightness; a: Redness; b: Yellowness.

Table 6.  Correlation coefficients among quality attributes of restructured
milkfish fillet with milkfish surimi binder.

B TS L a b
B 1.000 0.987 -0.877 -0.739 -0.972
TS 1.000 -0.901 -0.730 -0.962
L 1.000 0.618 0.807
a 1.000 0.716
b 1.000

B: Binder; TS: Tensile strength; L: Lightness; a: Redness; b: Yellowness.
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Fig. 1.  Effects of water added on tensile strength of (A) restructured milkfish fillet (milkfish
surimizcooked milkfish meat=1:1), and (B} milkfish kamaboko. Means within a figure bearing
the same letter are not significantly different (P>0.05).
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Salad oil added (%)

Fig. 2.  Effects of salad oil added on tensile strength of restructured milkfish fillet
(milkfish surimi:cooked milkfish meat =1:1). Means within a figure bearing the same
letter are not significantly different (p>0.05).
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Fig. 3. Effects of low protein flour added on tensile strength of restructured milkfish
fillet (milkfish surimi:cooked milkfish meat =1:1). Means within a figure bearing the same
letter are not significantly different (P>0.05).
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Fig. 4.

Effects of sodium tripolyphosphate added on tensile strength of restructured

milkfish fillet (milkfish surimi:cooked milkfish meat=1:1). Means within a figure bearing
the same letter are not significantly different (p>0.05).
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Effects of Various Binders and Ingredients on the Quality of
Restructured Milkfish Fillet

The effects of two binders, algin mixture (sodium alginate : calcium carbonate : adipic acid = 2.5 : 0.45 :
0.09) and milkfish surimi; and four ingredients, water, salad oil, low protein flour, and sodium tripolyphosphate
on the quality of restructured milkfish fillet (RMF) were investigated. When mixing 0.2% algin mixture into the
RMF, the tensile strength of RMF was increased significantly (P < 0.05), but the tensile strength of RMF did not
significantly increase (P > 0.05) when the addition of algin mixture exceeded 1.2 %. The tensile strength of RMF
significantly increased proportionallly with the level of milkfish surimi. The L value of RMF with algin mixture
added increased, but the a and b values decreased. The L and a values of RMF mixed with milkfish surimi
decreased. The addition of water, salad oil and low protein flour could improve the texture and flavor of RMF,
but the optimum levels of their addition were 10 %, 15, % and 7 %, respectively. Sodium tripolyphosphate also

increased the tensile strength of RMF significantly, but its optimal level of addition was 0.25 %.

Key words: Restructured milkfish fillet, Binder, Tensile strength, Color
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