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Introduction

Ehe.sausage emulsions for frankfurters and bologna contain much ecnnective tiss‘;f;-
It is assumed that the collagen of the connective tissues participates aftergiw
tial gelatinization, in binding of water and in forming the rheologicai properon-‘
ef the product, The exact mechanism of interaction of collagen with the other cmww'
Stituents of the Sausage emulsion is not known in details, If something in the
facturing process goes wrong, fat and gelatin deposits or grainy structure mayvesti‘
appear ‘and the elasticity of the product may be low, The results of several if typ°
gations regarding the role of collagen in the formation of texture in emulSion—prO‘
sausages are controversial (1,2,3), 1f collagen does not influence the bindim%le
;perties of other meat proteins and participates in the formation of the desir? ate’
fexture only by binding water and fat by itself, any treatments enhancing it8 asé
retention broperties, e.g., by increasing the degree of comminution, shoud decr?
ithe cooking loss and improve the texture of the sausages,

Uaterials and methods ’

b
‘Lard and fresh beef. meat from old enimals, low in connective tissue were used igsi‘
gxperiments. The tendons and fat were carved out of the meat as carefully as 05 oo
ble. The meat and fat were ground separately in a meat grinder with a plate © %
wesh diameter and frozen at ~189C. The meat contained 23 % crude protein and 12:1\9
<At. Tae collapen wes isolated from the connective tissue sheats surrounding

a
Reef round, The sheats, after very thorough mechanical defatting, were groundcﬁlﬂ‘
Erozen state in a meat grinder through a 5-mm mesh plate. The accompaning nor g0l
nous constituents were extracted with distilled water followed by 10 % NaC%xtura i
tion, according to the procedure described earlier (4), The collagen:water O ter ar”
(_’]:15 was frozen and ground again through plates of 3, 2, and 1 mm mesh diame comfﬂi
the excess of water was separated by centrifugings In order to obtain a fineraftef
nution the collagen preparation was mixed with 0,05 M HC1 solution (1:4) and-bioﬂ
24 hours run through a colloid mill, The fine fibers formed after neutralizé 1
were separated in a centrifuge. 2% N
. The sausage emulsion contained 11 % crude protein, 11 % or 30 % fat, and g n 8 |
Jollagen, when used, replaced 20 % of meat proteins. The-material was choPP‘at The
silent cutter during 30 minutes, the fat was added after 5 minutes from star.;e 2]
_temperature of the mixture did not exceed 16°C. The emulsions were cnaractel'i -1, p
viscosity determined in a rotary viscometer Rheotest 2 at a shear rate of 5;%.",nde
stuffed in 35 mm collagen casings, cooked 20 min, in water at 85°C, and °°°1:ed in
running tape water to about 15°C, The collagen and meat dispersions were heé

water at 85°C to reach the internal temperature from 30 to 80°C, ) £he
. The products were characterized by the yield, free and expressible drip, &¢
rheological properties. and

|- The Kjeldahl protein was determined using the factor 6.25 for meat proteined
5s55 for collagen. The water holding capacify (expressible drip) was determin
Ejter Shults and Wierbicki (5), and the free drip according to Bakunc and er
lartanjan-( 6 ) » The rheological properties of the cooked products were chal‘acmea
by the yield limit and elasticity, The yield limit of 15 mm thick slices Wast wit?
red in a penetrometer with a flat plunger, 8 mm in diameter ‘and the elastici

1 flat punch, 40 mm in diameter.

Results ‘ wel®
Lhe influence of the degree of comminution of fresh, uncooked collagen on itscoll“’
holding capacity after heating depends on some unspecified properties of thenrougb)
gen. In one batch of the collagen preparation merely repeating the mincing t(FiS'/] ¢
1.3 mm mesh plate increased the water holding capacity at 85°C by about 40 (1 il
While in an other batch the second mincing, through a smallér diameter mesh 4 the
4id not change the hydration and only comm:{nution in a colloid grinder double

. as
water holding capacity (Fig.2) . The collagen minced in the ordinary grinder f,’ary
grainy in structure while that comminuted in the colloid mill was in

orm of
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Table 1. The effect of collagen comminution on the properties of sausages
containing 30 and 11 % fat

\

Degree of 30 % fat 11 % fat
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x/ E = B where: lg — initial thickness of the slice (15 mm) r 60 5
0 : 1, - thickness of the slice loaded with 1200 g fOF, jdis

15 = thickness of the slice measured 60 s after u#

Y

mean value of three results ¥ standard deviation

Line fibers. r L€
. There is & significant influence of temperature on the solubjility and Wa:ezj %a'
tention properties of collagen. In a sausage kept 90 min. at 85°C only abouus ge ¥
of the total collagen was solubilized. This means that during commercial 52 noué?
nufacture only a marginal proportion of the collagen turns into gelatlno.Aan gol¥
the thermal changes during heating up to 80°C did not bring about signif'-l?C,ty 2
bilization of the collagen, they increased markedly the water holding cap< E Obscue
(Fig.2). The reason for the minimum on the hydration curve at 40°C is as anges ab”
Such influence of heating was found in all experiments. In contrast, no Chte ‘,on’c il
to heating were observed in the hydration of a collagen free meat homogeng iﬁced
ning much water. However, heating increased.the expressible drip in a mead repare e
the drip was always larger in samples containing collagen than in minces Pr
-from collagen free meats, There is, however, a plateau on the hydration °lﬁoldi“5 of
temperature range 50-60°C which must be due to the increase in the water 20 %
sacity of collagen in this range of temperature (Fig.3). The replacement 3 ne -V
neat proteins in the batter by collagen of different comminution decreasé # and 0"
- cosity of the sausage emulsi® £ the
7able 2. The influence of collagen creased the drip, regardless /o gysi
' comminution on the drip, yield tents of fat and protein in commigng

d yield limit of sausages (Tab.1). The influence of the =, f W
< - tion of collagen on the texture, n:bg

e
- oduct at constant protein 69H
Plate mesh | Drip | Yield | Yield limit gﬁnds S bhe proportﬁon o3 fateig
e [%] (%1 | T..10"2w~2)| emulsion. Increasing the de,grgat in 116
9 pinution of collagen at 11 %, it wh69
i . systzm increased the yieldll;i“op r:%;e
23.0=1. 70, «3=0,8 at 30 % fat the rheologica
5 mm 33.051.0| * 70.7 13.3 of &iie ssusiges Atd not deped ,ggosiw,
comminution of collagen. The zhe A
of raw minces decreased with wel

g
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collaren and the conking 1088

' the
3,0%1. 0.0 70, ase in comminution, although of 45
g gt b e 15:7%0.9 holding capacity of the colla%igr, Tg !
different comminution was Simne Erosﬂo
3 an influence did not depend o;‘lh:re wg}f; ofd
ted .5%1.0 L8 40, composition of the mince. 2L e10P, g
cpmgtggee —_— G - { correlation between the commin‘i vi?

—




{ the ' ase i di ity of collagen b

Sausage (Tab.2). 4n increase in the water hol ng capacity ag by
fou %,agauged by additional comminution, was accompanied by 50 % higher yield
‘mit of the product,

Al
gTl:lusions 1 th le of a water and fat binding
8gen in emulsions not only plays the role o
Eent bug algguigggrfers with the abi{ity of other muscle.proteins to form cross-
unked Networks immobilizing water in their structure, This latter effect is espe~
mally Significant if the raw collagen added to the emulsion is highly comminuted
u% the binding properties of the other meat proteins are not very high, as the
ong i spersed collagen particles can than effectively interfere with the structure
Eﬁrm 38 ability of the myofibrillar proteins, The rheological properties of sausages
nt&inins collagen of different. degree of comminution are not identical because of
e d1fferences in the deformation of collagen particles of various size. In pro-
bycts Containing much fat these differences are not detectable as they are masked
the Plasticizing effect of fat in the system.
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