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BACKGROUND.
The growing demand by consumers for healthier products is stimulating the development of meat products with reduced fat content 
and/or altered fatty acid profiles. Developing fat reduced products is not however as simple as just removing the fat. Fat provides 
succulence, texture, and flavour, all o f which are altered if fat is removed, resulting in meat products with a rubbery, dry texture. 
Other problems that occur with low-fat comminuted scalded sausages are reduced production yields, soft mushy interiors, rubbery 
skin formation, excessive purge and changes in sensory qualities after cooking or reheating. Strategies to overcome these faults 
usually involve extended using of non-meat ingredients, both plant and animal origin, such as starches, hydrocolloids, soy 
concentrates and/or isolates, whey proteins, collagen preparates etc. (2, 3, 4, 6, 9, 10). Both soy proteins and carrageenans have been 
used in the production of low-fat meat products. However, few studies have considered the effect o f carrageenans on processing and 
quality characteristics o f low-fat frankfiirters type products produced with combinations of carrageenans and other ingerdients (6, 12).

OBJECTIVE.
The objective of our study was to evaluate the effect of varying GELPRO preparate levels on the quality of comminuted, scalded 
sausages containing various levels o f fat and to examine its role in enhancing the production yield and textural properties.

METHODS
Model sausages were made from: 2nd grade beef - 40%, 2nd grade pork - 10%, 3rd grade pork - 10% and deskinned collar fat - 20- 
40%. The raw materials were comminuted in a laboratory grinder (plate o f 2 mm holes) and then frozen at -22°C. Meat and fat were 
thawed at 4°C for 18 hr before processing. During the comminution in a bowl cutter 2.0 % NaCl brine chilled to -14°C, 125 ppm of 
NaN02 dissolved in water chilled to 2°C, and 1:2 mole of sodium ascorbate in relation to nitrite was added. The spices used were 
pepper 0.10% and nutmeg 0.08%. GELPRO preparate was a mixture containing 75% soy protein concentrate and 25% carrageenan. 
Cellulose casings were 32 mm in diameter. Sausages were smoked and scalded in a programmed traditional smoking-cooking 
chamber until 70°C was reached in core and thereafter cooled down in cold running water for 5 min. and stored at 0-4 °C for approx. 
72 hours. Response surface methodology (RSM) was used to study the technological effects of different amounts deskinned collar fat 
and GELPRO preparate addition i.e.20%, 30% and 40% and 0%, 1.5% and 3.0%, respectively (Table 1).
The following equation of function Xi and X2 was used: Y = po + (iiXt + P2X2+ pi 1X 12 + p22X22 + (J12X]X2, where: Y is the 
estimated response, Po, Pi, P2, P11, P22, P12 are constant and regression coefficients o f the model; X j , X2, are levels of independent 
variables. Statistical analysis was done using the STATISTICA1M. The following variables were measured: production yield, dry 
matter, fat and protein contents (1), cooking loss, thermal drip (13), WHC (8). Colour and colour stability after 1,3 and 6 hours 
exposure of the sample to white fluorescent light approx. 250 Lux were evaluated using a reflectance colorimeter Minolta CR 200b. 
L*,a*,b*. "hue" and "chroma" were determined (1 l).The rheological properties were analysed according to texture profile analysis 
(TPA) using a Stevens - QTS 25 texturometer (5), and organoleptic parameters were analysed by multiple comparison and evaluation 
of desirability of: colour, odour, juiciness, saltiness, tenderness and palatability of the products using a 5 point scale.

Table 1. Levels of variables 
according to experimental design

Assay
No.

GELPRO FAT

(%) (%)
A l. 0 20
A2. 1.5 20
A3. 3.0 20
A4. 0 30
A5. 1.5 30
A6. 1.5 30
A7. 3.0 30
A8. 0 40
A9. 1.5 40
A10 3.0 40

Table 2. Regression coefficients for selected variables model sausages

Variables Constant F G FxF GxG FxG_^
Production 

yield %
191,334*** -2 419*** 2,438*** 0,017*** -0,366*** -0,018*

Thermal drip % 18,444*** -0,708 -2,649*** 0,011** 0,349** 0 ,0 3 4 ^
Cooking loss % 9,317*** -0,078*** -1,359*** 0,000 0,212*** 0,006^,

WHC % 31,800*** 0,492*** 0,700*** -0,002 -0,009 0 ,0 1 4 ^
Hardness [N] -7,587*** 2,126*** 1,036** -0,027 -0,373 0,108__,
Fracturability

fNI
27,918*** -0,195** 3,251 0,017 -0,236 -0,115

Springiness 0,885*** -0,013 0,093 0,000 -0,011 -0,002_^.
Cohesiveness 0,072*** 0,009 0,019** -0,000 0,004 -0 ,0 0 0 ^
Gumminess -13,682*** 1,608** 1,539*** -0,024* 0,199 0 ,0 0 2 ^
Chewiness -8,284*** 1,027*** 2,197*** -0,013 0,024 -0,012__

L* 63,981*** 0,012** -1,158 0,001 0,184 -0 ,0 1 6 ^
a* 11,841*** 0,097 -0,153 -0,001 0,184 -0,016_^
b* 5,217*** 0,205** 0,786* -0,002 -0,033 -0,014__

XF- level of fat (%); G- GELPRO preparate content (%)
*** significant at 0.01 level; ** significant at 0.05 level; * significant at 0.10 level

404
44th iCoMST 1998



RESULTS and DISCUSSION.
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