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Background/Objectives in

el
Potential fat replacers in frankfurters include whey protein and tapioca starch. Whey protein has been used in a variety of meat prOdese 0
(Thompson, 1982; Ensor et al., 1987; Skrede, 1989; Chen & Ockerman, 1995; El-Magoli et al., 1995, 1996). However, none of
authors investigated the interactive effects of fat and the ingredient. Modified tapioca starch can improve flavour and reduce COokl o if T
(Knight & Perkin, 1991; McAuley & Mawson, 1994). However, to the authors’ knowledge, no research has been published on its V%
frankfurters. Given the lack of detailed studies on the effects of tapioca starch and whey protein on frankfurters, their effects o ex erg

sensory and hydration/binding characteristics were investigated. In addition, the interactive effects of fat with the added mgredlen‘s
examined.

Materials and Methods

Six different frankfurter formulations were prepared in two separate trials according to Hughes et al. (1997). Two products were Pr p
containing 5 and 12% fat. Modified tapioca starch and whey protein concentrate were added separately to these emulsions at an additio® o
of 3%. Two controls (5% and 12% fat) without the functional ingredients, were also formulated to give a total of 6 treatments (3 X 2 fact aﬂd
design). For each product, moisture, fat and protein were determined (Bostian et al., 1985; Sweeny & Rexford, 1987). Cook osses 1
emulsion stability were also recorded. Texture profile analysis (TPA) was applied to the cooked products based on a method descr f

Bourne (1978). An 8-member panel evaluated the sensory characteristics of the frankfurters. The trial was performed twice and the datd o
both was combined prior to statistical analysis. One-way analysis of variance (ANOVA) was carried out on the proximate data and the 1%
of the remaining experiments were compared using two-way ANOVA with fat content and ingredient as factors. Interactions were const
significant when P <(.05.
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Results and Discussion
Reducing the fat content increased cook losses and decreased emulsion stability. The addition of tapioca starch and whey protein i Pr elf
both cook losses and emulsion stability. Other workers have also reported reduced cook losses from frankfurters with added whey
(Correia et al., 1991; Ker & Toledo, 1992) but no comparative data is available for tapioca starch in frankfurters. Both tapioca star® gh’f
whey protein significantly altered the fat : water ratio of the expressible fluid. Products containing tapioca starch released fluid with al W
fat content compared with the controls. This implies that this ingredient is better at retaining water than fat in a meat batter. In contrast def“
protein apparently binds fat in the emulsion. The ANOVA indicated that there was a two-factor interaction between fat level and ing” ucl -
for one of the hydration/binding characteristics examined: tapioca starch has no effect on the volume of fluid expressed from pr 0
containing 12% fat. When fat content was reduced to 5%, this ingredient reduced the amount of expressible fluid by approx1ma“'3y {1’1
This implies that tapioca starch works best at the lowest fat level when added water is high. Whey protein in contrast works well at 4
levels. i !
Reducing the fat content decreased cohesiveness and gumminess of the frankfurters as measured by TPA (Table 1). The ﬂddmo(n ]
either tapioca starch or whey protein significantly increased hardness, adhesiveness, gumminess and chewiness but had no © ewuff"
springiness or cohesiveness. This is in agreement with previous studies which showed an increase in hardness and chewiness of kno%
with whey protein but no effect on cohesiveness (Ensor et al., 1987). An increase in firmness was also noted in frankfurters with adde
protein (Ker & Toledo, 1992). No interactive effects between fat content and ingredient were observed for any of the TPA values exam”

i
Table 1. Influence of fat, tapioca starch and whey protein on TPA values. Different letters in the same column (within each mai? 4
indicate significant differences (P <0.05). SL = Significance level. NS = Not significant.

‘ Hardness | Springiness | Adhesiveness | Cohesiveness | Gumminess | Chewiness
A : Fat Level :
5 27.4 82 0.056 0.649" 17.8* 146.1
12 30.7 8.1 0.057 0.672° 20.4° 165.0
SL NS NS NS 0.0191 0.0096 NS

B : Ingredient
No ingredient | 23.9° 8.3 0.046" 0.668 157 131.9°
Tapioca Starch | 33.1° 8.2 0.067° 0.650 246" 176.2°
Whey protein | 30.1° 8.0 0.056" 0.664 19.9° 158.6
SL 0.0004 NS 0.0007 NS 0.0001 0.0025
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Smoke Spice Intensity | Salt Intensity | Other Flavour Juiciness | Overall Flavour | Texture OA
Fai L Intensity Intensity Intensity
evel
152 3.2° 3.7° 3.5" 22 5.0° 4.2° 4.0 3.9
I, 2.8 3.0° 3.0° 23 4.7 3.7 4.1 3.9
0.0181 0.0 0.0004 NS 0.0004 0.0 NS NS
B
o .
N()' g'edlent
ingreq:
Tapig;eg'lem 2.9 33 32 23 4.8 3.9° 3.9 3.8
Wheyprta_rch 3.2 3.5 3.4 2.3 4.9 4 4.1 39
S[(,)tem 2.9 81 3.2 2.1 4.9 3.8 4.0 3.9
NS NS NS NS NS 0.0212 NS NS
Me’acﬁons
AxB
S
M NS 0.0275 NS NS 0.0194 NS NS NS
Susions
Ry

Cip,
g’.le i[ygotp; fat content significantly a.llers the hydration/binding properties of frankfurters. In addition, fat reduction increases the flavour
c;% X imen;‘fproducts and alters their texture. Whey protein did not decrease the rate of flavour release from the low-fat products (i.e.,
[hm ! Thismgs were upaffected). However, tapioca starch increased the flavour intensity of the 12% fat products above those of the
D:- ure of fh aracteristic may not be an advantage for low-fat meat products where flavour release is more rapid. Both ingredients altered
anlaly b e products but these changes were not detected by trained panellists. The addition of tapioca starch and whey protein can
S5e et some of the changes that occur in low-fat products when fat is replaced with water. They improve emulsion stability, cook

and ;
texture but their effects on flavour are minimal.
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