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Abstract

The effects of wheat fiber (WF) and isolated soy protein (ISP) on the physicochemical and sensory properties of frank-
furter-type sausages were evaluated. The frankfurters were formulated with 2% WF (T1), 2% ISP (T2), and 1% WF plus 1%
ISP (T3). The pH of all the samples ranged from 5.90 to 5.94 (p>0.05), and the CIE L" values of the WF and | SP treatments
were higher than those of the control, but the CIEs of a and b were lower than those of the control (p<0.05). The cooking
losses with the treatments were lower than the cooking loss with the control, but there were no significant differencesamong
all the treatments. The treated frankfurters showed better emulsion stability than the control, and T1 had the greatest hard-
ness, cohesiveness, and viscosity (p<0.05). All the frankfurters scored the same for sensory color (p>0.05), and the sensory
properties of flavor, juiciness, and overall acceptability of T1 resulted in satisfactory sensory scores. The best results were
conclusively obtained with the frankfurters that contained 2% WF. This study showed the potential of WF to be used in
frankfurters as a substitute for | SP.
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A7t mE o] S <]83te] Garcia 5(2002)2 A
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Table 1. Formulation of frankfurters-type sausage
Formulation (% in batch)

Ingredients

Control T1 T2 T3
Meat 50 50 50 50
Back fat 25 25 25 25
Water 25 25 25 25
Total 100 100 100 100
Salt 15 15 15 15
Phosphate” 0.2 0.2 0.2 0.2
Sorbitol 0.5 0.5 05 05
Garlic powder 0.05 0.05 0.05 0.05
Onion powder 0.05 0.05 0.05 0.05
Ginger powder 0.03 0.03 0.03 0.03
Black pepper 0.01 0.01 0.01 0.01
Wheat fiber - 2.0 - 1.0
ISP? - - 20 1.0

Control : no ingredient.

T1: Wheat fiber 2%.

T2: ISP 2%.

T3: Wheat fiber 1%+ SP 1%.
DPhosphate: Sodium tripolyphosphate.
2| SP: |solated soy protein.

(0.05%), FHEH(0.05%), AY73HE2(0.03%), $(0.01%),
HALIA A28 2 2]o]d-/-(WF-200, dietary fiber: 98%,
bulk density: 75g/L, fiber length: 250 um, water binding
capacity: 800%, oil absorption: 690%) 2 CAlol|A] A|ZH
EZ )5 (isolated soy protein, protein content: 92%)
S A AR(25%) B W (25%)E F7kste] 2]
Sl 2-5 A %3 &, FR7)(Suffer 1S-8, Sirman, Italy)S |
g3to] e}l A o)A (approximate diameter: 25 mm)ol] &
At} TXIg fr3lE2 75°C 32=(Model 10-101,
Dae Han Co., Koreg)ollA] 3087t 7183t & ALo)4 30
3 Y48t iz EuiTay 2 Aol d
H7VslA] koL, A7 27 2 Aol 2%(T1),
YT 206(T2), 18]al 2 Ao el BT
= 247 19%¥ &9 H7HT3)se] AlxskGick(Table 1).
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pHE A& 592 AFAS 7T 20mLat Eetsto]
ultra turrax(Model No. T 25, Janken and Kunkel, Germany)
2 AHg3tel 8000 pmalA 123 FAF F 235 pH
meter(340, Mettler Toledo GmbH, Switzerland)E A}-8-5}<]
=43h9iot.

Me =3
Al59] S colorimeter(Chromameter, CR-210, Minolta,
Japan)E AHE-5Fe] W E(lightness)E CIE L°, &2 %= (red-
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weight of sausage(before cooking—after cooking)
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the fat layer (mL)

weight of raw meat batter (g) X100

Fat loss(%)=

the water layer (mL)
weight of raw meat batter (g)

Water 1oss(%)= X

Mz =3

g d=e A HEA (VT-550, Thermo Haake,
Germany)E ARg-ste] S48t o, A FHdst=
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olg3le] SRk P F ARE T 25mmz 2
2} plate Sl Ha3HA ¥l hardness( =, kg), springi-
ness(8H24), cohesiveness(-5-34d), gumminess(74, kg),
chewiness(J 34, kg) 5= Tt ojmje] &4 =&
maximum load 2Kkg, head speed 2.0 mm/sec, 0.25 ® spheri-
cal probe, distance 10.0 mm, force 5go.2 A3}

HSHA
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SAEAM

EA AL SAS program(Statistics Analytical System,
USA, 1999)°] GLM(Genera Linear Model) procedureE
B3] BAetar, A]ike] ¥t ¥lale Duncan
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Table 2. Effects of wheat fiber and isolated soy protein on pH, color, and cooking loss of frankfurter s-type sausage

) Treatment?
Traits
Control T1 T2 T3
pH 5.90+0.04 5.91+0.01 5.94+0.02 5.92+0.04

CIEL" 69.18+0.74° 70.04+0.09° 70.98+0.16° 71.43+0.07"

Color CIEa 14.11+0.20" 13.81+0.38° 12.73+0.22¢ 12.91+0.08°
CIEDb 11.02+0.03* 10.95+0.05° 10.97+0.028 10.86+0.05°

Cooking loss (%) 15.05+1.45% 6.08+1.08% 6.13+0.28° 6.21+0.26°

All values are mean+SD.

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

DTreatments are shown in Table 1.
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Ho|mj(Park et al., 1995), ¥ 2o]idfo] A7t 2Hake]

Lo

fr

e
o 7

I~

s 7peths ZA3(Yilmaz, 20059 FARSE BEkS
woom, FAF2E Fejo] F3E AN E A
ol dfrel wEethFaule] &3t Hutel W SolF<l 7}
e e flSlth
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Fig. 12 2 2o]dfo ReuiFudls Hrish ==
F2E9 3PS S5 Aot TFIAFEE 9
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ol df M M B EEEE By AT
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Fe o] Hrbh f3H4 S4S A AHEA
Warriss 5-(1999)> pHS} F2E 8 Ate]] /e o
sted AAISEL o, pHZE oA ”1 Atel7t glsol=
9 Aol dfret FEuiFae] E83 5402 1ty
HEAFY Feletggdel ddE ez Holn, R
Sl (Chin e al., 1999; Cho et al., 1990)3} 2]o]’d5-2]
o] g+ th2 AFE(Choi et al., 2007; Sarycoban et
al., 2008)°1 X = 2lo)df-of et Fae] Hrto) ot
frelebd gl gl tisted Rt

g 2oldfrel EeuiFais Hriet ZgaFEE

’ B Water loss (%) O Fat loss (%)
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JT |

i_‘_‘ |
Control T1 T2 T3

Treatments"

Fig. 1. Comparison of emulsion stability of frankfurters added
wheat fiber and isolated soy protein. #BMeans between
treatments with different letters are significantly different
(p<0.05). YTreatments are shown in Table 1.
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Fig. 2. Effects of wheat fiber and isolated soy protein on vis-
cosity of frankfurters. Control: No ingredient. T1: Wheat
fiber 2%. T2: ISP 2%. T3: Wheat fiber 1%+ISP 1%.
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Az wE Hwo] W3k Fig. 2o YERAI 317]4
320 i BREA A2 E42 FAFHY 5
FAg Zrom WA, T45 vde] A, gl
o] &3 ARE HIET B 549 JFS wen
(Hamm, 1975). &3 FE2E 9] AT = T2 7(48.70 Pas)
7} 7P gekom W 29 2o R A2](72.56 Pas)7t
7V = FAE EYTHp<0.05). Choi 5(2007)
Ty} sEulFaule] Az D 2o)ldiE A
718 ESREENA diz2Tdl vusle] 9 Aol dRE
7R APl Aot fejdog e X5 HYn
£ 299} FARE S Bt} 3R] wE
o] Hsle 402714 AE Fhe] A 7Aasar, 1 o]
FREE G gdasianh 2719 dee v B
AF2e] B ARl vjd A= sl AHgHo] FrlE
E& A% @S HolH(Hamm et al., 1975), A|3to] 73
el whet 2o wiGAE7E FERH R WslE] A

Te g

=i

Table 30 & Aol Aol BjFae Brlsiel A
x3 wgazarel 4% Uit 4L
74 Quge] HPAE ofFe] 244

Fe Y] M7k Ak (hardness)e] F7tell Y-S 3
O, AEFtellE 22?0 2ol §ii= (p>0.05), ©]
AL TS 2% Hrkete] Axrt ket
Av}e} UX|sh= A HATHClaus and Hunt., 1991).
S7FAREA S Aol ke By, A= 1)
Ao AFHES woFo] FHAEALS A=
(Cofrades et al., 2000), Choi 5(2008)7} Lee 5(2004)°]
9 o]9]o] HoldfE UK AFlXE 7kl St
gholl wet A=7t S7Yaekslth. ' A (springiness)y ti=
T-oF M Fre] {2 A1 el glien Ahn 5(1999)
¥} Choi 5(2007)2] A+ A} AR AEs B,
5314 (cohesiveness)?} 7343 (gumminess)} 2 U Ao /=

2% F71ek Mzl Aol HrtanE st &
ojFog 7 w& A5 YeRTh 434 (chewiness)
2 ggAo] fo)H Aolrt gleol= EeloiFh 2% A
77} 08 =941 (p<0.05), Park 5-(1995)2] HIS-
e B Aol Me A 7] EEuiFT 15%
2|77} 209} 25% M 7R =& WAL Byt =
gk Choi 5(2008)> A% AolidfE Hrlshd d=
Sof Az, 3l 2 78] A% 55 6l
7] WEel f8lEe S7H71a 40 9% AES
Az & 4 Jrkar A

U Aol et FEjdFeiES HUieE 2R AFEE Y
Al (color), v (flavor), 915 (tenderness), tEAd (juiciness)
I} A A<l 7]Z % (overal acceptability)ol] thdt IsAAL
A= Table 491 2t} 71A1A]] Azeo] SHA tjz=+
oF ATEZY 974 AolE BYov, E Ao)idfe}
T ES HrheE ZEIFEE] A AR
ztol7h glo WA EAC & TS VXA B A
2 A" ZZAFEH gE5de d Aol 2%
A7t skl B7HE AL (p<0.05), TP AEe Y
Aol 2% Aot EtiTEE 2% ATt 9
Ao g =& HFE Wl AAZR V|Eee 2Tt

Table4. Comparison of sensory properties of frankfurters
added wheat fiber and isolated soy protein

] Treatments®
Traits
Control T1 T2 T3
Color 7.83t0.35 8.05+0.46 8.12+0.35 8.00+0.71
Flavor 7.83+0.74 850+1.04* 8.63+0.92" 8.33+1.41"B

Tenderness 7.17+0.35° 7.83+0.89" 7.97+0.74* 7.83t1.20"

Juiciness  7.17+0.74® 7.80+0.83"® 8.27+1.31* 7.50+0.80"®
Overall oo 7.00£0.99° 8.35+1.04° 8.50+0.89" 7.83+1.04°
acceptability

All values are mean+SD.

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

DTreatments are shown in Table 1.

Table 3. Comparison of texture properties of frankfurtersadded wheat fiber and isolated soy protein

_ Treatment?
Traits
Control T1 T2 T3

Hardness (kg) 0.31+0.04°¢ 0.38+0.03* 0.37+0.03* 0.35+0.03*
Springiness 0.92+0.01 0.96+0.03 0.94+0.01 0.94+0.05
Cohesiverness 0.53+0.06° 0.62+0.08* 0.53+0.048¢ 0.54+0.024¢
Gumminess (kg) 0.16+0.03% 0.23+0.04* 0.18+0.028¢ 0.19+0.02%
Chewiness (kg) 0.15+0.048 0.18+0.018 0.23+0.04* 0.18+0.028

All values are meantSD.

A-CMeans in the same row with different |etters are significantly different (p<0.05).

DTreatments are shown in Table 1.
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7t W&
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FekS Wt Az ool AAFH 7Es

123 oe] B3 545 ngthd E Aol i
2% 7k =R AFEEAA 7P 978 A 54
Bk

o OfF
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(Isolated soybean proteinyS %715 TZIF=E]Q] o]3}
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