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The

dyg E¥D1ca1 flavour of dry sausages is
of n° actic acid, salt and a series
mcrob.prOdUCtS which originate from
&WOge]a & non-microbial (e.g.
Cm~0hne°US meat enzymes) breakdown of
thig Ydrates, proteins & lipids. In
mbte?aper the proteolysis of meat

Mpens S OCcuring during dry sausage

g :
Sleeg "9 is studied using SDS-PAGE
’dmm1$phoresis. An effort is made to

Pespan . Y. the nature of the enz

Po A ymes
the 231b1e for this breakdown from
Sradation pattern.
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Cmmmrc§ages were prepared in two
“OMpoes 2! meat plants. The

;3 13;E‘9" of the dry sausage mixture
w?t Were N table 1. Both meat and
sth the 2round and thoroughly mixed
;mDDer Other ingredients in a bowl
gguffe The resulting mixture was
L) 61” Casings (Naturin diameter
Sre fernd the sausages (ca. 2500 q)
(g C ange"ted during about 72 h. at
(), 78,95 Z relative humidity
dansfe ter which they were
dys to a drying room for 18
Cand 85 Z RH. During
tion period the sausages
Moked for ca 45 minutes.
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SAMPLING PROCEDURE

Sausages from each plant were
collected at 0,1,2,3,6,13 and 21 days
after stuffing and immediately
transported to the laboratory. A
sufficient amount of the sausage was
ground in a commercial meat grinder
after removing the casing. The
mixture was either used immediately or
was vacuum packed in plastic bags and
stored at -18° C.

PREPARATION OF MUSCLE EXTRACTS
Myofibrillar proteins were isolated
from ca. 10 g. of sample according to.
the procedure described by Parrish et
al (1973) using an Ultra Turrax (Janke
& Kunkel KG - Staufen). Isolated
myofibrils were dissolved overnight in
imidazole buffer (0.0IM) (pH=7.0)
containing 2 7 sodium dodecyl sulfate
(SDS) and 2 Z Mercapto-ethanol (ME).
Solutions were then filtered to remove
connective tissue. After addition of
bromophenol blue (ca. 3mg/10m1) and
ca. 1,5 gr. sucrose/10m1 the solution
is frozen and preservated at -18° C
until electrophoresis.

SDS-PAGE ELECTROPHORESIS
Electrophoresis was carried out
according to the method described by
Buts et al (1986) This method was
slightly modified to get a good
resolution of the different proteins
present in the dry sausage extracts.
Electrophoresis was performed in an
Acrylophor model 144 apparatus
(Pleuger, Antwerp) using gel rods of
15 cm length and 6 mm diameter. Gels
were always prepared the day before
use. A1l gels contained 0,55 7 SDS
and 0,50 7 ME. For the separation of
the high molecular weight proteins
(>100.000 D) gels were used with a
total acrylamide concentration (ZT) of
5 % and cross linking (%C) of 3 Z.
Proteins with molecular weight varying
from a 100.000 D to 20.000 D were
separated on more concentrated gels
(T=8 7 and C=37) Polypeptides present
in dry sausage extracts with molecular
weights Tower than 20.000 D were
differentiated on gels with 12 7 T and
e




For the sample of day 0 20 ul of
extract was applied on top of the gel.
For the other samples the amount of
drying of the sausage was taken into
account, so that everytime the same
amount of protein was subjected to
electrophoresis.

The running, fixation, staining and
destaining of the gels was done
according to the method of Buts et al.
Finally the gels were scanned using a
Beckmann (model R.112) densitometer.

RESULTS

In both meat plants a similar pattern
in protein breakdown was observed.
During the fermentation and drying
period the meat proteins were
gradually degraded by proteolytic
enzymes.

As can be seen in figure 1 degradation
of myosin, actin and troponin T
occured clearly during the production
of dry sausages. Our study indicated
that the heavy chain of myosin was
broken down to a polypeptide with a
molecular weight in the range 120.000
D - 150.000 D. This result was in
agreement with previous studies
reported by Penny (1980) and Bandman
(1988) describing cathepsin activity.
Proteolysis of meat proteins also
causes an increase in the
concentration of polypeptides with a
molecular weight varying from 14,000 D
to 36.000 D. The relative increase or
decrease in protein concentration is
given in table 2. These data show
that during the fermentation process
the heavy chain of myosin is degraded
for ca. 49 7. Actin and Troponin T
concentration were decreased by

ca. 30 Z. The low molecular weight
polypeptides are increased by 75,9 7%
during the 21 day production.
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CONCLUSION

These preliminar results show thét ‘
proteolytic pattern observed dUr’ngwe
dry sausage ripening is similar © .
one produced by endogeneous cathep®
and is not influenced by the ”
environment of the meat plant. Th%
suggests that protein degradatiO"‘
dry sausage is caused either by
endogeneous meat enzymes or by
bacterial proteases similar in
activity to the cathepsins B &
by both. cad?
It may be significant that the sa!
environment is optimal for the
activity of cathepsins or catheps’
related enzymes, because of a 1o¥
(4.8-5.0) and a relatively high
temperature (15° C - 22° C).
Proteolysis during dry sausage
ripening may be a prolongation @
intensification of meat condit1©
and may have an important influef
flavour development.
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Tab] e ]

% : Composition of the dry Table 2 : Effect of dry sausage ripe-

} USage mixture (7 W/W) ning on the protein breakdown pattern
n .

‘ gred1e”t amount Mean Name increase (+) or
han Molecular protein decrease (-) in
1emlp°rk 30,60 7% weight (1) percentage (2)

| ory poef 30,60 %

Sy ack fat 35 % 198.200 Myosin - 48,8 7
ghtos 2,85 % 174.300 M-protein +
Smﬁume 0,70 7 151:500 C-protein +
Pepp e ascorbate 0,03 % 145.400 + 100 7
Mtme 0,09 Z 137.500 + 100 7
S 0,07 % 131.900 + 100 7
Amixt 100.300 %-actinin -
meaiufe of two 3-day old sausages 93.700 +
Wag uS“Tng atypical streptobacteria 80.500 +
Suppys. 3S starter. Each meat plant 75.000 +
'ed one of the sausages. 60.200 +
53.400 Desmin -
44,800 -
42.300 Actin - 32,7 Z
39.200 Troponin T < 26,5 %
35.700 Tropomyosin ]
33.200
29.900 30.000 D
28.100
25.000 Myosin
light
chain 1 >+ 75,9 Z
21.900 Troponin I
19.200 Troponin C +
myosin light
chain 2
13.900 Myosin light
chain 3 |
13.300 +
11.300 -
9.700 +

(1) mean of 28 replicates

(2) if the relative increase or
decrease is smaller than 10 7 only a
+ (increase) or - (decrease) sign is
noted.
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Figure 1 : PAGE (8% T, 372 C) of a dry
sausage ripening

(A= day of filling, B= day 21)
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