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ABSTRACT

The purpose of this study was to investigate the effect of wheat fiber as a replacement for isolated soy protein (ISP) or
concentrated soy protein (CSP) on the quality characteristics of meat batter . Meat batter formulations were prepared with
2% levels of ISP, CSP, or wheat fiber. The pH values of each formulation were not significantly different (p>0.05). The L-
values of meat batter containing wheat fiber, ISP, or CSP were higher than the control, however the a- and b-values were
lower than the control (p<0.05). Relative to the control meat batter, the water holding capacity, viscosity, hardness, gummi-
ness, and chewiness of meat batter containing ISP, CSP, or wheat fiber was significantly higher than the control (p<0.05).
All supplemented meat batters had significantly lower cooking loss and emulsification stability than the control (p<0.05),
with no significant difference among the supplemented meat batters. The results of this study show that the use of wheat
fiber as an ISP or CSP replacer does not affect the overall quality of meat batter.
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Table 1. Formulation of meat batter

Formulation(% in batch)

Ingredients
g Control  ISPY  CSP?  WEF-200% WF-400%

Pork ham 50 50 50 50 50
Pork fat 25 25 25 25 25
Water 25 25 25 25 25
Total 100 100 100 100 100
Salt 1.5 1.5 1.5 1.5 1.5
Phosphate 0.2 0.2 0.2 0.2 0.2
ISP 0 2 0 0 0
CSpP 0 0 2 0 0
WF-200 0 0 0 2 0
WEF-400 0 0 0 0 2

VISP : Isolated soy protein.
 CSP : Concentrated soy protein.
* WF-200 : Wheat fiber-200.

9 WF-400 : Wheat fiber-400.

Pork ham Back fat
50% 25%
Chopping
Ice ISP, CSP
25% eat fiber 2%

respectively

( Emulsifyingj

} Experiment J

Fig. 1. The diagram of meat batter manufacturing.

A AZSE AFOZE WF-200(dietary fiber : 98%, bulk
density : 75 g/L, fiber length : 250 um, water binding capacity
: 800%, oil absorption : 690%), WF-400(dietary fiber : 98%,
bulk density : 40 g/L, fiber length : 50 um, water binding
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Fig. 2. Specially designed centrifuge tube.
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Table 2. Properties of raw pork meat

Traits Raw pork meat
pH 5.62+0.16
L-value 59.23+0.46
Color a-value 14.51+0.54
b-value 6.34+0.78
WHCP(%) 44.50+0.39

All data are expressed as mean+SD.
YWHC : Water holding capacity.

th. ISP} CSP 37l g XElq-Es) st pHot
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AQl Aol T SAFY pHe HESF Hr1E9]
vigkelgol wet xjo|7h 9lem, pH WMol we) A=
, B 2 2A7 Fo] 4 sl Je Fu vy
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S A=Y B9 "ok 5, 1998). wEbd &=
5 359 pHE ST =N A8lEl Yojva =
B, 3515 WSl 44 mebe & Qo

Hegl o, §4 9 27 A 89 A%, tUFA T
of 9 vHe= 2 AF 29 F sUEHMH F,
1998), ISP, CSP$} wheat fiberS H7}8h X8} o] W7}
95.5-97.9%24] Ztzte] X2 TE 7= xjo)rt UEhA)
AUATHp>0.05), HZET2) BFEo] 89.6%% AFER

= fFoHog e BaEs YehITHp<0.05) Table
3). 2A1Ao) tiF SAS RS NS o he) vl
3t £2 BrES YERNRIII(Rao ef al, 1984), 21o]d
FE A7BlES 2 Ay 28 S 5o Fo By
ol Foldthe Hare} fA1g A9E YRStk Hughes
et al., 1997).

M= o)A AEe]
g F83 891 F9

FEE HIl slejAd 7R
Shtoltt. Wi (lightness)S UE

£ L-gte BYe Uzt 71482 7HE B s v
ERigleH, RE HETEAME 73.70-73.8602 §-24
o1 zpol7} YERGA] &t M E(rednessyEs HERE
a-3k7 B (yellowness) S Ve b-3h tiE=7F
13.50, 11442 X5 Hlwsdte & $X& vehd
AT(p<0.05), HE]TE Zroll= FolHel 2ols YehlA]
SI}TH(Table 3). % S(1990)2] EalthFatd 2L FhAIQl
A axlRe] #2 BA At oJid #8 thFaHE
A7Ve B L3 $olA A, afke Sl e A¥S v
BRI e, Hughes 5(1997) frankfurter ZxA]A]o]] 2]o]
AHE AV A LS 5o, a3k SolEvia
slo} B Agn FAR A JERITH

JtdzE |

7YE7 RS Jpdol o3t Sehildo] wAde] o) T
Az} B §2} Alole] AEo] iR oz FE &4
ola) dojuy, gl 2wk, Eo ulg 12 7H 279
uhe} A F&o] o)z} drhZayas, 1985). F%] &
o] ghilze] MAvte 7 MAlETGIE & 4 glon, 4
S8 FASE o] ARET A& R F4 ol F
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Table 3. Effects of ISPV, CSP?, and wheat fiber>® on pH, WHC?, and color of meat batter

. Treatment
Traits

Control ISP CSP WE-200 WE-400

pH 5.4440.10 5.49+0.08 5.53+0.07 5.46+0.10 5.45+0.11
WHC 89.68+2.778 96.82+2.214 96.85+2.824 97.97+1.304 95.59+1.294
L-value 71.48+0.65° 73.74+0.26* 73.86+0.444 73.70+0.534 73.70+£0.554
Color a-value 13.50+£0.43* 12.25+0.438 12.21+0.70 12.36+0.66% 12.37+0.508
b-value 11.44:0.30% 10.36+0.238 10.36+0.368 10.35+0.318 10.352£0.458

All values are meantSD.

AB Means in the same row with different letters are significantly different (p<0.05).

D ISP : Isolated soy protein.

? CSP : Concentrated soy protein.
» WF-200 : Wheat fiber-200.

“ WF-400 : Wheat fiber-400.

% WHC : Water holding capacity.
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Fig. 3. Effects of ISPV, CSP?, and wheat fiber>¥ on cooking
loss of meat batter.

A€ Means in the treatments with different letters are significantly

different (p<0.05).

D ISP : Isolated soy protein.

2 CSP : Concentrated soy protein.

) WF-200 : Wheat fiber-200.

9 WF-400 : Wheat fiber-400.

e 3 Mz vl

ISP, CSP2] A=A wheat fiber 7o) WE =&
&9 3l H3lE Fig 49 eI &5
o] Aubiels dg&2TolA 248%2 7Y e,
FE AFEL gl2ve) vlusly feFo=w v
ERATHp<0.05). Fi-R8lE tiz7e vlasiey A8

o] foF o= A JENLO ™ (p<0.05), ISP A7} 7}
A e £221¢1 3.74%% JERNITE Hammer(1991)E &
= ‘|T§]r€4 A 27t BolAE 7 B vlEFe
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Control CSP
Treatment

D Fat loss(%) B Water loss(%)—l

Emulsion stability(%)

WF-200 ‘WF-400

Fig. 4. Emulsion stability of meat batter added ISPV, CSP?,
and wheat fiber>?,

#¢ Means in the treatments with different letters are significantly
different (p<0.05).

A-B Means in the treatments with different letters are significantly
different (p<0.05).

Y ISP : Isolated soy protein.

3 CSP : Concentrated soy protein.

3 WF-200 : Wheat fiber-200.

9 WF-400 : Wheat fiber-400.

2 Z7ksictka 3}9513 FgAol e f3 232 14
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AGE AEEe B =5 F3EY fFEEAe] &
7heeheE Batel fARRE 29 VeIt (Hughes ef al,
1997).

Fig. 5= ISP, CSP2] AAZA] wheat fiberZ H7}13h
B8 f3lEd st 8% dd&EsliAe] HeE
UelQE). o277} 47.12 PasEA frelFos v
ERER7H(p<0.05), ThE A2 752 73.82~74.73 Pas M4
2 HTE e Zel7) vERA gttt olEE 2
e 28 gFHNs e % 438 SEERY
o] giElo] ATgE A7l Aol (Rakosky, 1970;
Joseph, 1987), Claus®} Hunt(1991)e= 2A1X]2] 2ol R
A7pba dxrt 71t silew, Esob Aol
E 1S "= f3E9 Fort S7HthL skt
(Nuria et al., 1999). o]&%t EE’»PE Aol =& EHo]
AE o)At (Lee, 20002 B8 F31E H7Igo=EA
ATE B4 FANAFE 2oz Alsgn.

= 4 FH9) o3 =
o= ®A Q Adte] B84 A
2e itk Howard, 1987). 1 % A% (hardness)E 21E
o] P& WA= A& D, T@"é(cohesweness)
AFe] FEE A% RH 28 das ¥, @

O

l‘[o

120

Viscosity(Pa-s)

40

Control ISP CSP WF-400

Treatment

WF-200

Fig. 5. Effects of ISPV, CSP?, and wheat fiber** on viscosity
of meat batter

AB Means in the treatments with different letters are significantly
different (p<0.05).

D ISP : Isolated soy protein.

D CSP : Concentrated soy protein.

3 WF-200 : Wheat fiber-200.

“ WF-400 : Wheat fiber-400.
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Table 4. Texture properties of meat batter added ISPV, CSP?, and wheat fiber™?

. Treatment
Traits
Control ISp CSp WEF-200 WF-400
Hardness(kg) 3.06+0.288 3.64+0.384 3.47+0.424 3.11+0.258 3.66+0.34*
Springiness 0.96+0.02 0.97+0.01 0.97+0.02 0.95+0.03 0.96+0.02
Cohesiveness 0.53+0.06 0.57+0.05 0.57+0.04 0.57+0.03 0.55+0.02
Gumminess(kg) 1.64+0.30¢ 2.10+0.35% 1.96+0.26"® 1.77+0.185¢ 2.00+0.174B
Chewiness(kg) 1.58+0.29¢ 2.03+£0.354 1.91+0.2348 1.68+0.16%¢ 1.91£0.158
All values are mean+SD.
A€ Means in the same row with different letters are significantly different (p<0.05).
D ISP : Isolated soy protein.
D CSP : Concentrated soy protein.
3 WF-200 : Wheat fiber-200.
4 WF-400 : Wheat fiber-400.
W ot BA WAL WD ADTAN 22 A0 Uehrhpe0.05)
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