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ntroduct ion

The

Hans, Mode of fat binding in cooked sausage is not fully clear. Since
en (1960) presented his famous emulsion hypothesis the amount and

emulsifying capacity of salt-soluble proteins have in many cases

b

L::" sthe main measure of the functional properties of meat. Most of
heen dudles have used methods by which the emulsifying capacity has
The § letermined using very high water/meat ratios and vegetable oil,
ook esults may or may not correlate with those obtained with the

0
ed‘SBUSage process, where the water/meat ratio is usually well

s and where only a minor part of the meat fat is in liquid form.

®T, many researchers (eg. Hansen 1960, Theno and Schmidt 1978, and

Swa
ca Sdee ot g, 1982) have produced micrographs showing that an emulsion
" be formeq.

A

u:‘m:dmg to Hamm (1972, 1981), the structure of cooked sausage is based
part 9?1, inside which the fat particles are enclosed; only a minor

Part) Of the fat is in the form of an emulsion. The gel is made up

c‘"igui of swollen myofibrils and partly of solubilized protein that has
that mzted during heating. van den Oord and Visser (1973) have shown

C(’"ductst of the fat cells remain intact during chopping. The studies

that theu by our group dgrmg the past five years have also indicated

indip, ® decisive factor in cooked sausage is the protein matrix. Water

I 9 and fat binding are based on the firmness of the gel. If the

l:rl_-a“e forces between the protein filaments or between solubilized
ge) culesv are strong enough to keep them apart during heating, a firm
fore Qntanung both moisture and fat will be formed. If the repulsive

are too low as a result of low salt content, low pH value,

"‘:.;a the proteins will coagulate too much, and the gel will break.

hot USage mass is hot during cooking. If the gel then breaks, the
Water and hot melted fat released will separate. Our experiments

releas::at fat is released only when a considerable amount of water is

abng e during cooking (provided that abnormally high fat or
"ally low lean meat contents are not used).

Mo

faif studies of the effects of fat have been carried out using cold

(197, Townsend et al. (1971), Haq et al. (1973), Schut and Brouwer

myg and Pyolanne and Ruusunen (1979, 1980a) have shown that some fat

Wat ey be present in finely chopped cooked sausage to produce optimum

in, inding, Fat is usually best stabilized when the temperature
Leg g chopping is low (Hermansson and Akesson 1975, Lee et al, 1981).
the f, tal- showed that when the temperature during chopping is high,

"C"'ann lstrts to coalesce to from larger units that constitute
els" in the gel. This easily causes fat to separate during

Cool 4

Dpulng. Schut and Brouwer (1974), however, found that with mel’ged fat

'hia stability was obtained at a chopping temperature of 28°-33°C,

nc,:u“"‘ay Mmean that melted fat must be emulsified, something which
More easily at elevated temperatures.

The .
hh“ea“" of this work was to study the use of pre-rigor boned pork fat,
Still hot, in cooked sausage.

a

M -
S88ials ang methods

o
pgrkuta"ebus fat was dissected from the ventral side of ham of 70-73 kg

lab0ra:§r°985es 30 min post mortem. The fat_was transported to the

Saygy Ty in a styrox box and then kept at 30°C until used in cooked
988 (1-2 h post mortem).
The
8
Wag C:g“age batters were prepared as follows: pre-homogenised lean meat
Mgu“naplled in a kitchen chopper (Moulinex Moulinette, manufactured by
Pop, X, France) for c. 15 sec with salt, followed by the addition of

t%;r Phosphate and the gradual dextion of water (ice). The final
aturre:tu',‘e of the emulsion was 20°C. When ready the sausage batter was
uei"he into a 45 mm collagen casing Smanufectured by Naturin-Werke,
in gn :™ FRG), cooked for 30 min at 74°C in a steam chamber and cooled
. 1Ce-water bath.

ale,
Gepa:;atm"a for released fat are based on the grams of fat physically
l‘empe ®d from the cooked, chilled sausage relative to the original
hetwee, Weight. Water binding capacity is determined by difference
the Ne‘ the weight of stuffed sausages (weight of casing excluded) and
Watg 1ght  of the cooked and peeled sausage after removing released

Degleqa"d Jelly. Released fat is included in the weight of the cooked
Sausage,

© compg
Sitions of the sausages were as follows:

L With phosphate Without phosphate
Ean
Wate, °¢F (8 % fat) 40 g 70 g
Salp 120 g 100 g
F- y
z::phﬂsnhnte e ik
"ddedc' s P ”5) 0.3 % -
(Fat cg"'k 8t> 0g 0% fat 0g/100 lean beef 0% fat 0g/100g lean beef
Ntent 90%)20 g 10% " 50g/" " " 9% " 299/ " " "
40g 18% " 100g/" " v 17% m S7a/m w  m
60g 24% " 150g/" " n 24% % geg/m

Si
X
se
"'lthn Ties of sausages with phosphate, and seven series of sausages
Vi, . Phosphate were made. The results were tested by analysis of
Dm-US o’ @1d means were separated at the level of significance of
%

Results and discussion

Without added phosphate the amount of bound water increased linearly as
the amount of added fat was increased (Table 1, Figure 1). When the
amount of added fat was 86 g fat/100 g lean beef (24 %) the amount of
bound water was significantly (p<0.05) larger than at other levels. At
27 (10 %) and 57 (17 %) g fat/100 g lean beef, the results did not
differ from each other, but the latter differed from the sausage made
without added fat.

The amount of released fat did not increase significantly when the
amount of added fat increased to 27 g fat/100 g lean beef (10 %) (Table
2, Figure 2). When the level of added fat was 57 (17 %) or 86 (24 %) g
fat/100 g lean beef a slight increase of fat separation was observed,
but only at the highest level was the difference significantly higher.

The sausages containing added phosphate but without added fat had a
significantly lower water binding capacity than those to which fat was
added (Table 1, Figure 1). The amount of released fat enhanced
slightly with increasing levels of added fat. With the addition of 150
(24 %) g fat/100g of lean beef the amount of Ffat released was
significantly higher than in the other sausages (Table 2, Figure 2). In
this case the amount of fat released was about 3 % of added fat and
about 0.9 % of the total weight of the sausage batter (raw weight).

Table 1. Water binding capacity (WBC) (g water/100 g lean beef)
of cooked sausage with various addition of hot pork fat.

Without added phusphate1> With added phosphatez)
Added fat WBC Added fat wec
g fat/100 g g water/100 g g fat/100 g g water/100 g
lean beef lean beef lean beef lean beef
0 x 28.7% 0 128.0°
s 8.1 16.7
27 40.3% 50 182.4°
4.5 22.3
57 50.4° 100 196.9°
6.9 21.3
86 64.7° 150 180.0°
1.7 7.8
i 7 20N =6
abc)

Means within the same column bearing a common superscript
letter are not different (p>0.05).

Table 2. The amount of released fat (g fat/100 g lean beef)
in cooked sausage with various additions of hot pork fat.

Without added phosphate” With added phosphatez)
Added fat WwBC Added fat
g fat/100 g g water/100 g g fat/100 g g water/100 g
lean beef lean beef lean bef lean beef
0 x 0.0° 0 0.0%
s 0.0 0.0
27 0.2% 50 0.1°
0.1 0.1
57 T 100 0.8°
1.6 0.5
86 2.5 150 4.9°
1.7 1.9
1) s Rl -
abc) N =7 el

Means within the same column bearing a common superscript
letter are not different (p>0.05).

It can be concluded that the addition of fat increases the water-
binding capacity of lean chopped beef. When no phosphate was added the

optimum fat level was not reached between 0 and 24 % added fat, In
sausages containing added phosphate the optimum fat level (not
significant) was reached with 17 % added fat. The results confirm our

earlier results with cold fat (Puolanne and Ruusunen 1979). The
increase in water binding cannot be due entirely to the increase in
salt content of the water phase of the sausages (salt content of whole
sausage remained constant), because the optimum found with added
phosphate was reached below optimum salt content (Puolanne and Ruusunen
1980b). One reason for the increase in water binding could be that the
lipids of fat slightly loosen the protein matrix and change the
structure of the layers of water that lie between the proteins (Schut
and Brouwer 1974). However, it must be borne in mind that this was an
experimental study, and that the amounts of water added are higher than
in practice.

This study showes that in experimental conditions the properties of
"hot" fat are essentially the same as those of cold fat (see Puolanne
and Ruusunen 1979). However, the amount of fat released was higher
with "hot" fat, although unfortunately the comparisons were not made at
the same time. The results indicate a higher risk of fat separation as
the amount of added "hot" fat is increased. According to Schut et al.
(1978), the melted fat must be emulsified before or during chopping. It
can therefore be assumed that an emulsifying agent (eg. caseinate, soya
proteins) can be used to reduce the risk of fat separation from hot
boned pork when the fat is still warm.
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Figure 1. Water binding capacity (WBC) (g added water/100 g lean beef)
of cooked sausages with various fat additions
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Figure 2. The amount of released fat (g/100 g lean beef)
of sausages with various fat additions.

References

Hamm, R. 1972. Kolloidchemie des Fleisches. Paul Parey, Berlin
und Hamburg. 222 p.

Hamm, R. 1981. Post mortem changes in muscle affecting the quality
of comminuted meat products. In R. Lawrie (ed.): Developments
in Meat Science 2. pp. 93 - 124.

Hansen, L..J. 1960. Emulsion formation in finely comminuted sausages.
Food Technol. 14: 565 - 569.

Hagq, A., Webb, N.B., Whitfield, J.K. & Ivey, F.J. 1973. Effect of
composition on the stability of sausage-type emulsions. J. Food
Sci. 38: 271 - 274.

Hermansson, Anne-Marie & Akesson, C., 1975a. Functional properties
of added proteins correlated with properties of meat systems.
Effect of concentration and temperature on water binding of model
meat systems. J. Food Sci. 40: 595 - 602.

Lee, C.M., Carroll, R.J. & Abdollahi, A, 1981, A microscopical
study of the structure of meat emulsions and its relationship to
thermal stability. J. Food Sci. 46: 1789 - 1793, 1804.

374

rtel
ft 9%

van den Oord, A.H.A. & Visser, P.R. 1973. Beschaffenheit und Vel
lung von Fett in zerkleinerten Fleischwaren. Fleischwi rtscha
1427 - 1432.

Puolanne, E. & Ruusunen, M, 1979. On the water binding capacity of
the ingredients of cooked sausage. Proc. 25th Eur. Meeting Meat
Research Workers. Budapest. Hungary 6.16.

Puolanne, E. & Ruusunen, M. 1980a. Uber das Wasserbindungsver-
mégen der Briihwurst-Rohstoffe. Fleischwirtschaft 60: 1041 - 1043+

Puolanne, E. & Ruusunen, M. 1980b. Kochsalz und Phosphat in ihrer
Wirkung auf das Wasserbindungsvermégen von Briihwurst. Fleisch-
wirtschaft 60: 1959 - 1962.

Schut, J. & Brouwer, F. 1974. The influence of the presence of
fat on the water binding properties of meat proteins. Proc. 20th
Eur. Meeting Meat Res. Workers, Dublin. H:6.

Schut, J. & Brouwer, F. 1975. Der Einfluss von aufgeschlossenen
Milcheiweis auf die Stabilitat von Brihwurstbriten. Proc. 21st
Eur. Meeting Meat Res. Workers, Bern. pp. 80 - 82.

Schut, J., Visser, F.M.W. & Brouwer, F. 1979. Microscopical
observations during heating of meat protein fractions and
emulsions stabilized by these. Proc. 25th Eur. Meeting Meat Res:
Workers, Budapest. 6.12.

Swasdee, R.L., Terrell, R.N., Dutson, T.R. & Lerois, R.E. 1982.
Ultrastructural changes during chopping and cooking of a
frankfurter battec. J. Food Sci. 47: 1011 - 1012.

Theno, D.M. & Schmidt, G.R. 1978. Microstructural comparisons of
three commercial frankfurters. J. Food Sci. 43: 845 - B48.

Townsend, W.E., Ackerman, S.A., Witnauer, L.P., Palm, W.E. & d
Swift, C.E. 1971. Effects of types and levels of fat and rates 8"
temperatures of comminution on the processing and characterisucs
of frankfurters. J. Food Sci. 36: 261 - 265.




