Ay
. EW TYPE OF STARTER CULTURE

R

FERMENTED SAUSAGES

M
M?IJA SUTIC and

2

'CA MiLovaNOVIC
Q

p
Fae
8

j;tment of Microbiology,
EV LB f Agriculture, Univer-
°f Belgrade, 11080 Zemun

Snd

Hedeﬁt Factory INEX '"Crvena

Yuge o35> Kragujevac
gos]aVia ’

I
"Robuct gy

ESU]

o ts of investigations carri-
Ou

S ' to date have shown that
Ow

ey, " Starter culture for fer-
te

oy d meat products and parti-
qr

QXM ly dry sausages, featuring

%en z;t Characteristics has
cwt reta'ned. The new starter
%toba ?Ombination includes
mb&i Cillus casei subsp.rham-
(

Ml]O

0 be

luteus

v ¥
Hovic, 1987). In order

q .
Nd Micrococcus

able to propose this own
" culture to sausage pro-
't was necessary to com-
traits with some other

n
OWn starter culture. The
Qr

e
Co " Culture of the R. Miiller

(

iy & Germany) used in Eu-

Py

Pe

a
S employed for these

SQS

r

MATER'A
L AND METHODS
0y
y
oy,
ZV

s
Sa .
9€s were produced in
] ;
o Nts in the "Crvena
okiE : .
KFGQUJevac canning

819

plant. 100 kgs of filling was

used per variant:

l« with 1% of own starter cul-
ture s ande 2508 ghof. Tamil Su77;
Il. only with the starter cul-

ture;

IlT1.with Miller®s starter cul tu-

re and

Ve control wariant ="without
any cultures, but with 500 g
O Sl ahenS= S 7

The working L. casei subsp. rha

mnosus and M., luteus culture was
multiplied on pasteurized minced

beef meat with the addition of

1 % saccharose (Joksimovié et al.
1978) . Miller®s starter culture
- duploferment 66 a combination
S. carnosus M II'l and L. planta-

rum L 74 in liophilized form was

used as such. Experiments were

carried out with three replica-
tion., Samples for analysis were
taken prior to filling,following
drying and on the 7th, 12th and
21st day following preparation.
The dynamics of the total bac-
count was monitored on

(YDA),

terial
alc=
(1951)

count

yeast dextrose agar
tobacilli count on Rogosa
substrate, streptococci
on Barnes medium (1956), micro-
count on nutritive agar

10% NaCl

cacc
with and Coeli-titar on
Mac Conkey broth.

The sausage pH values were de-
termined with the MA 5705 pH-
loss in

metar., Sausage weight

the technological production

process was calculated in compa-




rison with the initial material.

The organoleptic product evalua-
tion was performed according to
the point system in the 1 to 5
point range and the results were
used as significance coefficien-
ts. The evaluation was perform-

ed by a 5-member panel.
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For the preparation of own star-
ter culture for fermented sausa-
ge production 108 strains of the

Lactobacillus, 9 strains of the

Streptococcus and 10 strains of

the Micrococcus genera were iso-

lated trom highquality fermented
meat productss,

On the basis of stimulative bio-
cenotic relationships among se-

parated bacteria, isolates were

selected and identified for dry

sausage production, and thus L.
casei subsp. casei (2 strains),

L. casei subsp, rhamnosus (2 st-
rains) and one strain per follo-
wing species: L, casei subsp.

alactosus, L., plantarum, S. lac-

Eilis, S bovilsh N 'luteus, M. ure-

e and M. candidus (Milovanovi¢

fo}]

and Sutic, 1985)

A total of 49 variants of dry
sausages was prepared with pure
and conjoint bacterial cultures
and organoleptic evaluation pro-
ved that the best sausages were
obtained with a combination of

the Lactobacillus casei subsp.

820

o

Juts
rhamnosus and Micrococcus //}
e vari?

s cultures. All sausag A
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ter than the control varla
]avoul’v
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colour and in most case€s |

consistency.
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lysis are shown in Grafse
u.

The dynamics of the total
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terial count presented e
to

] shows that the highest otd

. ar'
bacterial count in all e

. ton
and almost all replicat!©

registed following drY'ng'

an
one replication of vari ‘

111 and IV the highest 07
ter

5
bacterial count was regl
d by °

on the 7th day followe
y“a

constant decrease. 1he d.
of the total lactobaci]]I )
nt (Graf. 2) is more uneVe
but in all variants Witha
ater number of repli
the highest values ar
tered on the 7th day» e Hpg
some cases at the end © dﬁ'
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Graf. 1

Dynamic of total bac-
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Giraif T 3

Dynamic of streptococ-
ci count during the

ripening of sausages.

Graf. 4. Dynamic of micrococci
count during the ripe-
ning of sausages

Log
No

drying or on the 7th day. The
highest number is
the 7th day

FAME

registered on
in variants |l and
Since no streptococci were

added as starters, even a grea-

ter unevenness could have been

expected.

Graf.h shows that micrococci

count was low in

all

comparatively

variants, but nevertheless

the greatest in the case of va-

rianpt LIl WMiller®s cultire)




particularly following drying
and decreased in the period to
the end of ripening. Such dyna-
mics is also evident in varia-
nts | and 1l, whereas in the
case of control variant IV in
two replications, the highest
count was registered on the
/th day.

It may be said that there is
no great difference in the dy-
namics of microorganism and
certain group counts between
variants |, Il and |11, i.e,
sausages produced with starter

culitures.

The pH value changes were qui-
te similar among examined vari-
ants. Following filling pH va-
lues remain in the 5.38 (1V)

to 5.61 (I11) range (table 1),
whereas following drying and

on the 7th day they decrease

in all variants. At that time
the Towest pH value was regis-
tered in variant 111 (4,72).

At the end of drying the sausa-
ge pH values ranged on average
between 4,74 (111) and L4.87
(IV). The lowest pH value for
sausages produced with Miller”
s culture may be explained with
the highest lactobacilli count.
In sausages produced with our
culture pH value <changes are
somewhat less pronounced, which
also depends on the lactobacil-

NiEcounits

pH value changes in teste

5
sages also cause weight 1055° :

ho
Weighing results in Table 2 °
that the greatest weight 1052

10

occurs in sausages with the
west pH valuest, Thus, weight’
loss at the end of drying accf
unts for 34.28% (pH 4.,74) and'l
32.62% (pH 4.87) in varia”tsl

and |, respectively,

. e
The results of organolept!® |
luation are shown in table 3

v
and 4. It is clear that.the ,

fo
riant Il is the best gradedz
! n
llowed by variants I, Il 2@ ‘
finally 1V,
o
i eve
This evaluation confirms P’ o
ova”

usly obtained results (Mil

2
vié, 1987) showing that thl cof

e |
an excellent starter cultufl

dry sausage production, Whic:f !
under our conditions yie]dS ;,
mewhat better results thal ;
ler®s starter culture. ]
wa’

. ion
The organoleptic evaluat!©

. e’
performed at the end of rlpu
ho
ning (on the 21st day) alk ;
iffere”

the sausages reached d i

hat =
(7
B

. 10
ached commercial maturity . il
yar!

commercial maturity at t

me., Thus, variants | and

days after preparation, o
t!

[11 13 days after prepaf? yé
e

and the control variant

after preparation,
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Table |, Dynamic of pH value in the ripening of sausages

Yariants pH value after
filling smoking 7 12 21 days
\\7"‘
' 5.48 4,90 4,79 byl .87
& 5455 4,8 h./7 4.79 4,85
a 5.61 4,86 4,72 b,75 L. 74
N 5.38 4.92 b, /7 L.77 4,82
T
3ble 2, Weighting results of fermented sausages in percentage
riants Days of ripening
7 7/ 12 21
! 6.u8 22.22 27.90 52.62
& 5.51 21.98 2/.05 33.51
g 11.07 19.96 273k 3h,v2
b 7.17 22,11 26.73 33.29
Ta
fis 5« Organoleptic evaluation of dry sausages expressed

in average points

u
ality parameters Vair fanits
| I1 [ 11 IV
€rnal appearance L.o5 L.3 L,2 36
-
c i Srcut appearance 4,05 4,05 3495 3+8
0 !
. "Sistency 3.9 4,05 3.95 3.55
4
R k.15 4,35 holb 3.7
S
CO]te b, b b.b5 b, 1 3.5
OUr stability b1 b,15 3.85 3.65
Tot
*1 points 24,64 25.55 2k 2 22,1
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Table 4, Organoleptic evaluation of fermented sausages as
a general evaluation _
g M_//
General evaluation Variants 1
expressed in:
| I 11 v
e
Total points 24 .65 25.55 2= 221
Ponderated average L1k 4,23 L,03 3.68
Total average evaluation L,93 5.11 L, vk b 42
Percentage share in the
best quality (total quality 5
in percentage) 82.8 85.65 80.6 73.7
/ ‘
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