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SUMMARY: Survival of test-cultures E.coli and Str. faecalis 
(P^ulated to sausage meat was tested as related to NaCl level 
(6fto ‘1*8% to raw material weight) and centre temperature 
Ur. +. 811(1 72°C) daring vacuum-packed cooked sausage storage for P to 50 days at 4-8°C. There was found microbiological stabili- 
i" sausages at storage time up to 20 days. The used techno- 
gical regimes caused bactericidal and bacteriostatic effect 
Pon test-cultures. There was found influence on product colour

consistency depending on centre temperature, salt level 
821(1 microflora.

INTRODUCTION: For cooked sausages made in this country salt 
ontent should be no more than 2.1-2.5% as related to receipe.

to the existing tendency towards healthy nutrition it is 
pessary to decrease NaCl level in sausage products. This P̂ ô ieia 2^ 5 two maj_n aspects: palatability of a product and 
ds keepability.

Therefore, salt level decrease in cooked sausages and a 
Possible loosening of its preservative action should be sub- 
tantiated by bacteriological studies into survival of te st­
atures in sausage meat with low concentration of NaCl.

Colibacillus, cocci(mainly enterococci) and Clostridium 
PQrfringens hare sanitary importance and predominate in sausa- 
§e meat. Clostridium perfringens present, mainly in vegetative 
J°rm, Initially its amount is high, and then, under the influen- 

of competiting microflora, its level decreases rapidly up to 
w^gle cells and full disappearance(Sidorov M.A. et al.,1986; 
M°ssel D.A. et al.,1985; Kostenko Yu.G., 1980). 
v. The aim of the study is to determine microbiological relia­
bility of technological parameters of cooked sausage manufactu­
re and storage at lower level of salt (1.8%) and various regi- 
83 of sausage.cooking (up to centre temperature 68 and 72®C).
jv, MATERIALS AND METHODS: As test-cultures Colibacillus and 
^ntepococci - E.coli, mixture of 5/41 and M-17 strains and 
^•faecalis, 4/65 strain, were selected. The latter being ty­
pical by their morphological and serological properties of the 
Siven type of microorganisms. They were obtained from The Ta— 
asevich*s State Research Institute of Standartization and 
°Ptrol of Medical Biological Preparations.

Test samples of sausage meat were inoculated witlutest-* 
ultures (E.coli or Str.faecalis): 500.000cells/1g(cnr )• Besi- 

t83» at stuffing a sealed ampule with a test-culture was imp­
u t e d  into samples to exclude the influence of f at-protein- 
^it medium of minced meat. Each ampule contained Icnrof agar
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culture washing containing suspended microorganisms (500.000 
cells). For inoculation a daily agar culture washed with izoto- 
nic saline was used. Dosaging was determined by optic standard turbity for vegetative types of microorganisms using subsequent; 
decimal dilutions up to a selected dosage. For test-cultures 
survival control during sausage storage ampules with abovemen- 
tioned suspended cultures were stored as control and test sau­
sage samples. ITon-inoculated sausage served as a control. 
level of inoculated vital cells in finished product was deter­
mined by HB-r method according to Hoskins' table.

Minced meat for model samples of control and test sausage3 
included: I grade beef 6.0 kg, semi-lean pork 6,0 kg, water 
kg, black pepper 10 g, nutmeg 3 g, sodium nitrate 0.12 g, salt tA 
0.3 g or 0.216 g(2.5 or 1.8% to materials weight - beef and P°*"Thermal treatment of control and test samples was conducted 
in the same chamber. One half of control and test samples was 
cooked to 68-69*C, the other to 72-73®C. After chilling to 6 0 
they were vacuum-packed and stored at 4—8°C for 10,20,30 days* Hon-packed samples were stored up to 3 days in a home refrige" rator at 6-8°C.

Experiment scheme 
ITaCl added,% 
Inoculation without

inocula­
tion

2.5
E.coli

1 . 8
Str. without 

fae- inocu- 
calis lation

E.coli Str* 'fae ca­
lis

Centre tempera-
ture,°C 72 68 72 68 72 68 72.68 72 68 72
Storage, days 0 3 10 20 3®

For finished sausage there were determined microbial load, 
level of vital cultures and content of moisture, fat, proteid» 
salt on Infralyzer 400P; colour on Hunter-Lab, model D-25M-2J 
consistency on a universal consistometer Instron, model M - H y y  
organoleptical evaluation was done by a 5-point scale. Experi" 
ments were dublicated.

RESULTS A1TD DISCUSSI01T: Results of bacteriological invests 
gations are in Tables 1 and 2.Analysis of Table 1 and 2 data shows that sausage thermal 
treatment provides death of test-cultures in ampules implanted 
to chunks. As for control ampules cultures were vital for the 
whole storage period though their number slightly decreased. 1 
testifies to the correctness of the selected strains. From 
samples of raw contaminated minced meat inoculated culture the^ 
level of which per 1g corresponded to a calculated dosage(E.c°" 
li 400»000-7*10.000, Enterococci 300.000-700.000) v/as selected* 

Thermal regime of sausage cooking provides test-cultures 
death(less than 0*3 cells/1g that testifies to this microflora 
absence). However at 30 day of storage culture v/as isolated 
a small amount of 0.4-2.3 cells/g from all sausage samples i n ° 
culated v/ith Enterococci. It testifies to survive ability of
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Table -| # 

^?aïn
VpQ

Survival of test-cultures inoculated to sausage meat 
and in ampules implanted into sausages, and in control 
ampules stored together with sausage samples
dumber of test- if umber of ampules with test- cul-

meats tures
analys- with vi- from sausages af- Stored control 
ed tal cul- ter heat treatment ampules

tures storage 6-50days storage 0-30 days
analysed with vi- analysed with vi- 

tal cul- tal cut
w __ tures tures
•̂coTl-- --------------------------------------------------------
?ixture of 4 4 40 0 10 10

& M-17 ŝ ains
Jir*faeca-
3i®*.V63 4 4 36 0 10 10Ciain

sta?r°cocci tate for a
^]0Contro1

in fat-&-protein medium after being in a anabiotic 
long time.
and test samples comparison did not show a notice- 
of temperature(68®and 72°C) on microbial load of a

(w There was observed a slight increase of microbial load(for 
■m,® °r<̂ 0r) at salt concentration decrease to 1.8%(Table 2). For 
(i:0 other experiment series the difference was less expressed 
ie *ed in the range of 3-signs figures of a single order). The- was not found a significant increase of microbial load during 

S'-term storage at 4°-8°C.3 Results on chemical composition analysis for control and test 
Usages are given in Table 3, colour and consistency in Table4.

3]i After 3 days storage there was moisture content decrease for 
U r sampies by 1.1-3.2%. It is a natural moisture loss as samp- corhaci been stored in a refrigerator as non-packed. And protein 
g «tent increased by 05-1.5%. During first 10 days of packed 
^1(iSaBes storage water content decreased^ in average, by 1.3% 

at further storage chemical composition practically did not 
^Sed. All samples contained 1-3ms% of nitrite.
By appearance the samples did not differ. After 10 days the- 

\m-?PP®ared a greyish ring along chunck's perimeter; all samples 
U j u  »8% salt level treated to 68°C had green ring and were 
sq,Shter than at the beginning of storage. After 20 and 30 days al 

aaiaples lost their pink colour but maintained flavour and
(t , ̂ fcalysis of results of instrument sausage quality evaluation 

e 4) also shows that centre temperature (68 and 72*C), salt 
centration and microflora influenced colour and consistency.
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Table 2 . Microbiological parameters daring storage of cooked 
sausage inoculated with test-cultures depending on 
salt level and final centre temperature at cooking

Se- Micro'biolo- Stora- Testrie gical pa­
rame ters

go ti­
me , days_

samples ' Control samples. 
Salt added, % K

2.5______1 . 8  2 . 5  1 . 8
Centro temperature,°C

68 72 68 72  68 72  68
Total micro- 0 
bial load, * £- 
thousands/1 g ^“ 2 

10

“ 6 . 8 0.75
1.472.19
1 .1 7 1 . 2 6

20 0.5 0.4
30 1 .1 5 0 . 2

E.coli units per 1 g 30 0.3 0.3
Total micro­
bial load, 0 
thousands/1 g 2.41 1 . 5 7  

3.06 1.78
10 2 . 6 2.06
20 2.07 2 . 1
30 2 .0 a . 7

Enterococci 0-20 
units per 1 g ^

0 . 3 0.3 
0.9 0.9

0.62 1.16 0 .6 5 0 .6 7 1 . 6 6  1.64 
1.35 1.16 1.36 1.12 1.37 1.12

0.3 0 . 3 - -

- 2.94 2.72 1.65 1.8 2.92
1.5 1.47 2.35 1.98 1.08 2.51

0.3 
0.4 2.3

Ao 72°C pink colour intensity was more expressed in all sampl09 
tnan at 68 C. Brightness and yellowness of samples at 68°c was 
more than at 72°C at salt concentration of 2 . 5 and 1.8%. Control 

samPtQS made at 2 *5% salt addition were more pink at 72 C as well as at 68°C than at 1.8% salt level.
Test samples, immediately after treatment, were more pink , tan control irrespective of centre temperature and salt concent" ration.
Cosistency (by compression destruction force) of control 

samples with 2.5% salt level is more dense than at 1.8%. At sto" 
1 age uime increase all samples, as a rule, become more dense.

CONCLUSIONS: Sausage cooking up to 68®C and salt content 
ase 1 *^ i/0 guarantee sanitary wholesomoness of a product* And technological regimes exert the following effect upon ino" 

culated test-cuiture (590.000/g): bactericidal - cause Coliba" 
ci 1 1  us deaoii and bacteriostatic — cause Enterococci deep arabi0-* 
sis. During 20 days of storage at 4°-8°C inoculated test-cultU" 
res were not found, by th 30th day there appeared single cell3 of Enterococci. ^
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T a b le  3» C ooked sa u sa g e  c h e m ic a l c o m p o s i t io n  d u r in g  s to r a g e  (a v e r a g e  d a ta )  
t q  ¿alt. Samp- 3 t 5 r  5 g  ê t I m e, d a y s
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Table 4. Ckange of colour and consistency of cooked sausage during storage (average
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Sausage cooking to 72°C increase, intensity and stability of 
Product pink vcolour. Salt content decrease lowers sausage den- 
1 v  irrespective of centre temperature.

P~pTT?'P5~? ■pQ j
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