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SUMMARY

Tensi : ¢ : .
nsile strength measurements on emulsion sausages with varying microstructure, were performed because they generate a well-defined

Stresg-ctra: . :
® SUress-strain pattern compared to the more commonly used penetrometer. For comparison, the texture was also evaluated with a

: Penetrometer and by sensory analysis, using a trained expert panel. The microstructure of the heated sausage batters was studied by
eXami“iﬂg stained thin sections in a light microscope. A comparison of the different attributes of the sausages showed a close relationship
betWeCn the fracture strain, the microstructure and the sensory attribute overall acceptability, i.e. sausages with a high degree of

g eXtension haq a dense network and were more acceptable to the taste panel. The texture measured with the penetrometer reflected the

)

ensory a 1 4 10l :
0Ty evaluated hardness, whereas no relationship with the microstructure was found.

NTRobyCTION

Wmber of instrumental methods have been used to measure the textural properties of processed meat, e.g. punch-and-die,
pene‘r()meter, compression, shear and tensile strength measurements. Tensile strength measurement in a uniaxial mode is one of the
) Methog generating a well-defined stress-strain pattern as well as fractures that can easily be followed, compared to the others. This
ables US to determine the more fundamental physical properties in relation to the sensory attributes and the microstructure of the

Saugy . T . . :
g¢. Tensile measurements have mostly been used to evaluate the binding strength of the junction between two meat pieces in

Co,
Arsely ground meat products (MACFARLANE et al. 1977; SIEGEL & SCHMIDT. 1979a,b; DONNELLY & PURSLOW. 1987:
P
URSLOW et al. 1987, SAVAGE et al. 1990). In this study, tensile strength measurements were evaluated on fine comminutes, such as

Cmu]g; . .
Ision Sausages, using a mould suitable to produce a dumb-bell shaped specimen, according to LANGLEY et al. (1986).

I\/IA'I‘ERIALS AND METHODS

ateriale- " 1 : . 2i sinn
Tals: The sausage batters were prepared from pork or beef meat, rindless pork fat, nitrite salt and water. To generate different

§

Ures in the heated sausage batters, they were made using different recipes, composed of different water, fat and protein contents (61
~ 79(7
®10-25% and 8 -13%, respectively). The connective tissue and the salt content also varied in this investigation between 0.7 -

3.0% ang : , b
: ) 1.5-2.5%, respectively, as well as the pH (5.5 - 5.8).

Th
€ Sauc : A 3 A y
: AUsage batters were made in a 20 | Miiller bowl chopper with 6 knives at a speed of 1400/2800 rpm. The batch size was 7 kg. The
Ingreg:
€nts were added and disintegrated at low speed in the chopper in the following order; meat (20 s), nitrite salt (10 s), water/ice (60
5) 3
and fat 20 5).

120

The speed of the chopper was then increased and comminution was continued for 130 s to a final temperature of 8-

R : 5
he batter was then stuffed into 47 mm casings using a sausage filler machine (Vemag Robot 500, type 128). The sausages were

the
n hc' = 5 y .
Al-treated. according to the following procedure; 40 min at 60°C (60% RH), 10 min drying at 70°C (<20% RH), 45 min

Sm()k'
¥ g at 70°C (60% RH).

T

30 min cooking at 78°C (100% RH) and 60 min cooling.
£l measurements: The test moulds producing a dumb-bell shaped specimen were filled with the sausage batters, using a

a pressure of 1.5 kp/cm?. For each batter, four test moulds were filled. The moulds were then placed in a water bath, using

a ta
Mpe
Tature . 22 . 4 : p )
Ature Programme designed to imitate the heating rate in a smoke-house. After cooling, the tensile strength was measured in a

Nigy;
Xia] Mode ysing

an Instron Universal Testing Machine (4301). Measurements were performed at a cross-head speed of 6 mm/min.
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From the Figure, it can be seen that the sausages giving rise to the highest penetration force were the hardest sausages to chew, but the

2

microstructure profile was only 3. The sausages with a poor protein network (profile=1 and 2) had a large variation in this type of )
texture measurement. They could be very soft as well as quite hard

The other evaluated sensory attributes, i.e. juiciness, flavour, texture and overall acceptability, all showed a relatively high correlation | ¢

with the microstructure (r= 0.81***- 0.85***). There was also rather a good relationship between the sensory evaluated overall j

acceptability (dislike-like very much) and the fracture strain during tensile measurements (see Figure 2). As the fracture strain increas®®| c

)s

the sausages became more acceptable to the taste panel and these sausages also had the most dense protein network. For two of the

sausages with a very poor microstructure (profile 1) it was impossible to perform any tensile measurements, because a fracture had ;
|

occurred already > to the gravity of the specimen. However, these two samples registered the lowest overall acceptability. !
E

CONCLUSIONS C
1.  The sensory evaluated overall acceptability of an emulsion sausage was mostly governed by the structure of the protein network: | |
The texture measurement that best reflected these properties was the fracture strain in tensile strength measurements (

2.  The texture measured with the penetrometer reflected more the sensory evaluated hardness, whereas no relationship with the b
microstructure was found. The maximum penetration force and hardness were more related to the amount of connective tissués A
where large amounts gave rise to high scores in hardness and penetration force. d
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