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INTr0Duction
 ̂ .

due j^Pical f| avour of dry sausages is 
°f end ' dc^lc acid, sa lt  and a series 
IT'iCr'oh .pr°ducts which originate from 
*nS e lal ^ non-microbial (e.g. 
carbQin®°Us meat enzymes) breakdown of 
this ^drates, proteins & lip id s. In 
Pr,°teiaPer proteolysi s of meat 
rlpen-ns °ccuring during dry sausage 
■lectr uis studied using SDS-PAGE 
ident1-rP^ores'|s. An e ffort is  made to 
^spon^L^e  nature of the enzymes 

^  for th is  breakdown from
Sedation pattern.

^  . METHODS
\ P̂ T i°N of sausages

^^err-53? 63 were prepared in two
> 0 si; a1 tneat plants. The
tS 91 l0n the dry sausage mixture
rat
wHh

^ere 10 table 1. Both meat and 
, ^  ground and thoroughly mixed
^Ppgf,6 °Uher ingredients in a bowl 
luffed 3"he resu lting mixture wasst
90. fnm) ~ 1r} U s in g s  (Naturin diameter

ferm? xhe sausa9es (ca. 2500 g) 
f l  C ar, .en^ed during about 72 h. at 
t ? H). a? , 95 % ^ la t iv e  humidity 
daansfer^t ! r which they wereH uiey were
l ŝ at iro to a drying room for 18 

ferme C.and 85 % RH. Durin 
,ntation period the sausages

th6 ng
dai]

Y smoked for ca 45 minutes.

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 
su ffic ient 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 p lastic  bags and 
stored at -18° C.

PREPARATION OF MUSCLE EXTRACTS 
M yo fib rilla r 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 
m yofibrils were dissolved overnight in 
imidazole buffer (0.0IM) (pH=7.0) 
containing 2 % sodium dodecyl sulfate 
(SDS) and 2 % Mercapto-ethanol (ME). 
Solutions were then filte red  to remove 
connective tissue. After addition of 
bromophenol blue (ca. 3mg/10ml) and 
ca. 1,5 gr. sucrose/lOml 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 
s l ig h t ly  modified to get a good 
resolution of the d ifferent 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. A ll gels contained 0,55 % SDS 
and 0,50 % ME. For the separation of 
the high molecular weight proteins 
(>100.000 D) gels were used with a 
total acrylamide concentration (%T) of 
5 % and cross link ing (%C) of 3 %. 
Proteins with molecular weight varying 
from a 100.000 D to 20.000 D were 
separated on more concentrated gels 
(T=8 % and C=3%) Polypeptides present 
in dry sausage extracts with molecular 
weights lower than 20.000 D were 
differentiated on gels with 12 % T and 
3 % C.
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CONCLUSIONFor 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 ge ls was done 
according to the method of Buts et a l. 
F ina lly  the gels were scanned using a 
Beckmann (model R.112) densitometer.

RESULTS
In both meat plants a sim ilar 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 c learly  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 resu lt was in 
agreement with previous studies 
reported by Penny (1980) and Bandman
(1988) describing cathepsin activ ity. 
Proteo lysis 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 re lative  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 %. Actin and Troponin T 
concentration were decreased by 
ca. 30 %. The low molecular weight 
polypeptides are increased by 75,9 % 
during the 21 day production.

. tf1®
These preliminar results show that 
proteolytic pattern observed d u r in g  
dry sausage ripening is sim ilar to 5 
one produced by endogeneous catheps 
and is not influenced by the 
environment of the meat plant. 
suggests that protein degradation 
dry sausage is  caused either by 
endogeneous meat enzymes or by 
bacterial proteases sim ila r in 
a c t iv ity  to the cathepsins B & 8 0 
by both. age
It  may be s ign ifican t that the $aU 
environment is  optimal for the 
a c t iv ity  of cathepsins or catheps1 y 
related enzymes, because of a l°w  ̂
(4.8-5.0) and a re la tive ly  high 
temperature (15° C -  22° C). 
Proteolysis during dry sausage 
ripening may be a prolongation _an.ng 
in tensification  of meat conditi°n fl(i 
and may have an important in f luen 
flavour development.
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T,able ,
Säi,. • Composition of the dry 

sa9e mixture (% W/W)

V edient

v bpork
(or bheef 

back fat

%0ss
S e i  ascorbate

A nil;

amount

30.60 %
30.60 %
35 %
2,85 % 
0,70 % 
0,03 % 
0,09 % 
0,07 %

c°ritaiUre two 3-day old sausages 
u n"\n9 atypical streptobacteria 

■ ' e<J as starter. Each meat plant 
one of the sausages. 1 2

Table 2 : Effect of dry sausage ripe
ning on the protein breakdown pattern

Mean Name increase (+) or
Mol ecu!ar protein decrease (-)  in
weight ( 1 ) percentage ( 2 )

198.200 Myos i n -  48,8 %
174.300 M-protein +
151.500 C-protein +
145.400 + 100 %
137.500 + 100 %
131.900 + 100 %
100.300 <*-acti nin +
93.700 +
80.500 +
75.000 +
60.200 +
53.400 Desmin +
44.800 +
42.300 Actin -  32,7 %
39.200 Troponin T -  26,5 %
35.700 Tropomyosin
33.200
29.900 30.000 D
28.100
25.000 Myos i n

ligh t 
chain 1 >+ 75,9 %

21.900 Troponin I
19.200 Troponin C +

13.900

myosin ligh t 
chain 2 
Myosin ligh t

13.300
chain 3

+
11.300 +
9.700 +

( 1 ) mean of 28 replicates
( 2 ) i f  the re lative  increase or 
decrease is  smaller than 10 % only a 
+ (increase) or -  (decrease) sign is 
noted.
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