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s °T i n ve s t i ga t io ns  ca r r i  ■ 
a u t f

5h to date have shown that
°wnUiR ^ ta r t e r  cu l tu re  for fer-
11 ted mcu, meat products and pa r t i -

9 r 1 V rla r Y sausages, fea tur ing  
ba„ c c h a r a c t e r i s t i c s  has-en
■91 ob ta 'ned. The new s t a r t e r

 ̂U r gLg comb i na t i on includes
^t0b; us ca s e i subsp.rham-

an<̂ Micrococcus 1 u teus 
an° v i c ,  I 9 8 7 ) .  In order

bi
a b 1

ter
r s

e to propose th is  own
Cu1 ture to sausage pro-

f^r. ' Was necessary to com- e i t s
Y/e1 1 t r a i t s  with some other
stg n°wn s t a r t e r  cu i t ure> The' t $ p
& r C|Jl t u re  of the R. Mul lervj ̂  /
rtp Germany) used in Eu-Wa <
t̂irp 3 ennPloyed for these

eH|
Al a ND methods

S
1 U

f°Lir a9es were produced in 
> va r ;ve^cjQ)i ants in the "Crvena 

oF Kragujevac canning

p lant .  100 kgs of f i l l i n g  was
used per v a r i a n t :

I .  with 1% of own s t a r t e r  c u l 
ture and 250 g of Tari  S 77;

I I .  only with the s t a r t e r  c u l 
ture;

I I I . w i t h  M u l l e r ' s  s t a r t e r  c u l t u 
re and

IV. control  v a r i an t  - without
any cu l tu res ,  but with 500 g 
of Tari  S 77.

The working j .̂ c a s e i subsp. r ha - 
mnosu s and _M. 1 u t e u s cu l tu re  was
mu l t i p l i ed  on pasteur ized minced 
beef meat with the addi t ion  of 
1 %  saccharose ( Joksimovic  et a l .  
1 978) . Mu 1 l e r ' s  s t a r t e r  cu l tu re  
- duploferment 66 a combination 
Ŝ . carnosus M I I I  and J .̂ p1 a n ta - 
rum L in 1 Tophi1ized form was 
used as such. Experiments were 
ca r r ied  out with three r e p l i c a 
t i on .  Samples for an a ly s i s  were 
taken p r io r  to f i 1 1 i ng , f o 1 1 owing 
drying and on the 7 th,  1 2 th and 
2 1 st day fo l lowing  prepara t ion .  

The dynamics of the tota l  bac
t e r i a l  count was monitored on 
yeast  dextrose agar (YDA) , lac- 
t o b a c i l l i  count on Rogosa (1951) 
subst ra te ,  s t reptococc i  count 
on Barnes medium (1956),  micro
cocci count on n u t r i t i v e  agar 
with 10% NaCl and U o l i - t i t a r  on 
Mac Conkey broth.
The sausage pH values were de
termined with the MA 5705 pH- 
metar. Sausage weight loss in 
the techno log ica l  production 
process was ca l cu l a t ed  in compa-
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r i son with the i n i t i a l  ma te r ia l .  
The organo lep t i c  product e va lua 
t ion was performed according to 
the point system in the 1 to 5 
point range and the re su l ts  were 
used as s i g n i f i c a n c e  c o e f f i c i e n 
ts .  The eva lua t ion  was perform
ed by a 5-member panel .

RESULTS

For the preparat ion of own s t a r 
te r  cu l tu re  for  fermented sausa
ge product ion 108 s t r a i n s  of the 
L a c t o b a c i l l u s , 9 s t r a i n s  of the 
St reptococcus and 10 s t r a i n s  of 
the Mi crococcus genera were i s o 
lated from h ighqua l i t y  fermented 
meat products.
On the basis of s t im u l a t i v e  bio- 
cenot i c  r e l a t i o nsh ip s  among se 
parated b a c t e r i a ,  i so l a t e s  were 
se lected and i d e n t i f i e d  for dry 
sausage product ion,  and thus L . 
easel  subsp. ca s-e i (2 s t r a i n s ) ,
J-. casei '  subsp. rhamnosus (2 s t 
ra ins )  and one s t r a in  per f o l l o 
wing spec ies :  L. casei  subsp. 
a l a c t o s u s , L_. pi antarum, S .  1 ac- 
t i s , S_. bo v î s , M. 1 u teu s , Mi. u re - 
ae and _M. candi dus (Mil  ovanov i c 
and S u t i c ,  19«5)
A tota l  of 49 va r i an t s  of dry 
sausages was prepared with pure 
and con jo in t  ba c te r i a l  cu l tures  
and organo lep t i c  eva lua t ion  pro
ved that  the best sausages were 
obtained with a combination of 
the L actobac i 1 1 us casei  subsp.

iu
i an
be

rhamnosus and M i c r  o  c o  c c l U L  

us c u l t u r e s .  A l l  sausage va 
ts with these cu l tu res  were 
ter  than the control  v a r i a nt 
and featured a bette r  f l aV 
colour  and in most cases

t i

t '

a 1 5°

cons i stency 
The re su l ts

t h i 5ts should prove whether
•  • x . ~ k 1 es t a r t e r  cu l tu re  is s u i t “

J [} c
i nd us t r i a l  dry sausage P r°

pri0*n'The r e su l t s  of these expe

f o r

t i on .
Resul ts  of m ic rob io log i ca 
l y s i s  are shown in Gra f5*
4.
The dynamics of the total  
t e r i a l  count presented 1 
1 shows that the highest

1
, to

b3C'

Graf‘
tota1

bac te r i a l  count in ] va r i 3nt 5

ion5
! 5

and almost a l l  r e p l i c a t  
regis ted fo l lowing  d r y in *̂ 
one r e p l i c a t i o n  of v a r i an 
I I I  and IV the highest t0 
ba c te r i a l  count was reg1 
on the 7th day fol lowed

in

t5
ta!
tereú

by
dyng l f l 1

constant decrease.  The 
of the tota l  1actobac i 1 1 ' 
nt (Graf .  2) is more upeV_ g f e

c ° l  

e n;

but in a l l  v a r i an t s  w th a
t i on

ater  number of r e p 1 ' c 3 
the highest  values are

¡5

tered on the 7th day»
i nand 1 

o f r1 t
some cases at the end 0  ,;f

n°
d1

ning per iod.  There are aflu
ferences between Mül I er .5

, _ j nour s t a r t e r  cu l tu res
respect .
The S t reptococc i  count

(G^

3) i s the highest  f o l 10
n9



Q
raf. 1. Dynamic of total bac

terial count during 
the ripening of sau
sages .

/sY

days

Own starter culture and 
250 g Tari S 77.
Only Own s ta r te r c u1 ture
fuller's sarte r c u1 ture

Control variant - w i t ho u t
anY cultures wi th 500 g
lar' S 77.

Graf, 2- Dynamic of lactobacil- 
1 i count during the 
ripening of sausages

Graf. 3. Dynamic of streptococ
ci count during the 
ripening of sausages.

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

drying or on the 7th day. The 
highest number is registered on 
the 7th day in variants I I and
III. Since no streptococci were 
added as starters, even a grea
ter unevenness could have been 
expected.
Graf.A shows that micrococci 
count was comparatively low in 
all variants, but nevertheless 
the greatest in the case of va
riant III (.Muller's culture)
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A

particularly following drying 
and decreased in the period to 
the end of ripening. Such dyna
mics is also evident in varia
nts I and II, whereas in the 
case of control variant IV in 
two replications, the highest 
count was registered on the 
7th day.
It may be said that there is 
no great difference in the dy
namics of microorganism and 
certain group counts between 
variants I, II and III, i.e. 
sausages produced with starter 
cultures.
The pH value changes were qui
te similar among examined vari
ants. Following filling pH va
lues remain in the 5.38 V IV) 
to 5.61 (III) range (table 1), 
whereas following drying and 
on the 7th day they decrease 
in all variants. At that time 
the lowest pH value was regis
tered in variant III (A.72).
At the end of drying the sausa
ge pH values ranged on average 
between b.7b (III) and A.87 
( I V). The 1 owe st pH value for 
sausages produced with Müller-“ 
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- 
1 i count.

pH value changes in tested sa°
£ g 5 *sages also cause weight loss 

Weighing results in Table 2 5 
that the greatest weight l°sS 
occurs in sausages with the 
west pH valuest. Thus, weiP^1-

ho"

10'

acloss at the end of drying 
unts for 3^.28% (pH b.Jb) an 
32.62% (pH A.87) in variants 
and I, respectively.
The results of organolepti0“2luation are shown in table 
and A. It is clear that the 
riant II is the best graded»^ 
llowed by variants I, III afl 
finally IV.

c°

d

V3
fo

This evaluation confirms Pre\ie°
\j3nously obtained results (Mi 0̂
’5 ' 'vie, 198/) showing that th1
r ̂an excellent starter cultu

dry sausage production, 
under our conditions yie

wh 1 
1 ds

ch
50'

mewhat better results than 
ler's starter culture.

MU1

i on 
iPÉ

ning (on the 21st day) a t

The organoleptic evaluat
performed at the end of r ■ (,

1tH°°9
reot

the sausages reached di'r
commercial maturity at tha ,

1 n d ' *
10me. Thus, variants I ai

ached commercial matur i ty
v a n;gOl
ifi 0 n

days after preparation,
III 13 days after prepara .5

17 dand the control variant
after preparation.
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able |. Dynamic of pH value in the ripening of sausages
^riants pH value after

filling smoking 7 1 2 21 days
1 P.48 4.90 4.79 4.81 4.87
1 1 5.55 4.8» 4./7 4.79 4.85
I 1 1 5 - b 1 4.86 4.72 4.75 4.74
IV 5.38 4.92 4./7 4.77 4.82

Tab1e 2 . Weighting results of fermented sausages in percentage
Var'ants Days of r i pen ing

2 7 1 2 2 1
1 6.48 22.22 27.90 52.b2
1 1 5.51 2 1 .98 2/.05 33.51
l 1 1 i 1 . U 7 19.9b 27.34 -P" • cc N>

iv 7.17 22 . 1 l 26.73 33.29

3 b 1e 3. Organoleptic evaluation of dry sausages expressed 
in average points

Qua 1 by pa ramete rs Variants
1 i 1 1 1 1 1 V

nal appearance 4.05 4.3 4.2 3 . 6
out appea ranee 4.05 4.05 3.95 3.8
s te n cy 3.9 4.05 3.95 3.»5

4.15 4.35 4.15 3.7
4.4 4 . b 5 4.1 3.5

r stability 4.1 4.15 • O
O

U~
1 3.65

Points 24.65 25.55 24.2 22. 1
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Table 4. Organoleptic evaluat 
a general evaluation

ion of fermented sausages a s

Gene ra1 eva1uat i on 
exp res sed in:

Variants
1 1 1 1 1 1 iV

Total points ¿k. b5 25.55 2 k. 2 22 .1
Ponderated average k.]k 4.2« *+.03 3.68
Total average evaluation **.93 5.11 k. tik k.**2
Percentage share in the 
best quality (total quality 
in percentage) 82.8 85.b5 80.6 73 .75

CONCLUS I ON
REFERtNCtS

In order to assess the value 
of our own starter culture a 
comparison with Muller^s star
ter culture well-known in sau
sage production in Europe was 
made. Four variants of dry sau
sages were prepared and on the 
basis of microbiological, che
mical and organoleptic analy
ses performed it may be conclu
ded that our own starter cultu
re has a good quality and may 
be recommended for use in in
dustrial dry sausage production.
This starter culture shortening 
the sausage ripening period and 
ensuring better sausage organo
leptic feature includes L a c to - 
b a c i I lus c a s e i subsp. rhamno- 
sus and Micrococcus luteus.
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