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SUMMARY: Survival of test-cultures E.coli and Str. faecalis
1n0§u1ated to sausage meat was tested as related to NaCl level
6ég and 1.8% to raw material weight) and centre temperature
. and 72°C) during vacuum-packed cooked sausage storage for
tp to 30 days at 4-8°C. There was found microbiological stabili-
10 9f sausages at storage time up to 20 days. The used techno-
uoglCal regimes caused bactericidal and bacteriostatic effect
Pon test-cultures. There was found influence on product colour

d consistency depending on centre temperature, salt level
microflora.

INTRODUCTION: For cooked sausages made in this country salt
fontent should be no more than 2.1-2.5% as related to receipe.
nue to the existing tendency towards healthy nutrition it is

SCessary to decrease NaCl level in sausage products. This
prgb}em has two main aspects: palatability of a product and

Keepability.

Therefore, salt level decrease in cooked sausages and a
Possible loosening of its preservative action should be sub-

Yantiated by bacteriological studies into survival of test-
Cultures in sausage meat with low concentration of NaC}.'

Colibacillus, cocci(mainly enterococci) and Clostridium
Derfringens hase sanitary importance and predominate in sausa-
88 meat, Clostridium perfringens present, mainly in vegetative
forn, Initially its amount is high, and then, under the influen-
8 of competiting microflora, its {evel decreases rapidly up to
y8le cells and full disappearsnce(Sidorov M.A. et al.,1986;

°Ssel D.A. et al.,1985; Kostenko YueG., 1980). : :
bi The aim of the study is to determine microbiological relia-
rllity of technological parameters of cooked sausage manufactu-
ne.20d storage at lower level of salt (1.8%) and various regi-
€S of sausage.cooking (up to centre temperature 68 and 72°C).

B MATERIALS AND METHODS: As test—cultures Colibacillus and

N terococci - E.coli, mixture of 5/41 and M-17 strains gnd
tr.faecalis, 4/63 strain, were selected. The latter.beln% tg—
Pleay by their morphological and serological properties of the
iven type of microorganisms. They were obtained from The Ta=
9Sevich's State Research Institute of Standartization and
Ontrol of Medical Biological Preparationss _

8 Test samples of sausage meat were inoculated w1th3test-
dultures (E.coli or Str.faecalis): 500.000cells/1g(cm”). Besi-
109y at stuffing a sealed smpule with a test-culture was imp-
sated into samples to excllude the influence of fat-pgotein-
8t medium of minced meat. Each ampule contained 1cm”of agar
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culture washing containing suspended microorganisms (500000
cells). For inoculation a daily agar culture washed with iz0o%0<
nic saline was used. Dosaging was determined by optic standal
turbity for vegetative types of microorganisms using subsequed

scimal dilutions up to a selected dosage. For test-cultures
survival control during sausage storage ampules with abovemei=
tioned suspended cultures were stored as control and test sau~
sage samples. Non-inoculated sausage served as a control. The
level of inoculated vital cells in finished product was deters
ined by HB-r method according to Hoskins' table.

Minced meat for model samples of control and test sau5883566
cluded: I grade beef 6.0 kg, semi-lean pork 6.0 kg, water 2s
kg, black pepper 10 g, nutmeg 3 g, sodium nitrate 0.12 g, S K)
O0s3 g or 04216 g(245 or 1.8% to materials weight - beef and Pog |

Thermal treatment of control and test samples was conducte

in the same chamber. One half of control and test samples wa?
cooked to 68-69°C, the other to 72-73°C, After chilling to §°0
they were vacuum-packed and stored at 4-8°C for 10,20,30 dayse*
llon-packed samples were stored up to 3 days in a home refrige~
rator at 6-8°C.

Experiment scheme

NaCl &dded,% 205 1.8 ‘
Inoculation without E.coli Str. without E.coli StTe"
inocula- fae~ inocu- faeca
tion calis lation 118
Centre tempera- 68
ture,°C 72 7 BB P2 68 J2 68 Q268 P2 6B LTS
Storage, days 0 2 10 20 2
For finished sausage there were determined microbial 1oady

level of vital cultures and content of moisture, fat, protelrs
salt on Infralyser 400P; colour on Hunter-Lab, model D—25M—2’O'
consistency on a universal consistometer Instron, model M-11:
organoleptical evaluation was done by a 5-point scale. ExpeI*”
ments were dublicated.

RESULTS AIND DISCUSSION: Results of bacteriological investi”
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 implante
to chunks. As for control ampules cultures were vital for th® .
whole storage period though their number slightly decreasede I
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 dosr;e(E'co’
1i 400,000-740.000, Enterococci 300.000-~-700.000) was selecteds

Thermal regime of sausage cooking provides test-cultures
death(less than 0.3 cells/1g that testifies to this microflor?
absence). However at 30 day of storage culture was isolatea.ln’
a small amount of O.4-2.3 cells/g from all sausage samples ino
culated with Enterococci. It testifies to surviveability of
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able 1, Survival of test-cultures inoculated to sausage meat
and in ampules implanted into sausages, and in control
ampules stored together with sausage samples

% Number of test-  Number of ampules with test- cul-
Jpe meats tures
analys- with vi- from sausages af- Btored control
ed tal cul- ter heat treatment ampules
tures gtorage 0-30days storage O0-50 days
analysed with vi- analysed with vI-
tal cul- tal cul
tures tures
*Col]
41 gy
Strains
ljg Tacca-
Stps i;+/65 4 4 36 0 10 10

&?erococci in fat-&-protein medium after being in a anabiotic
e for a long time.

ab, Control and test samples comparison did not show a notice-

broguﬁffGCt of temperature(68°and 72°C) on microbial load of a

one ‘eTe was observed a slight increase of microbial load(for

the Order) at salt concentration decrease to 1.8%(Table 2)s For

» Other experiment series the difference was less expregsed

£Varled in the range of 3-signs figures of a single order). The-
10nW&s not found a significant increase of microbial load during
8~term storage at 4°-8°C.

Saye, cSults on chemical composition analysis for control and test
Sages are given in Table 3, colour and consistency in Table4.
aly After 3 days storage there was moisture content decrease for
log Samples by 1.1-3.2%. It is a natural moisture loss as samp-
‘Wnthad been stored in a refrigerator as non-packed. And protein
SM1ent increased by 05-1.5%. During first 10 days of packed
dSages storage water content decreased, in averggei by 1.3%
¢h at further storage chemical composition practically did not
Mged, A1l samples contained 1-2mg% of nitrite.
g By appearance the samples did not differ. After 10 days the-
mtﬁppeared a greyish ring along chunck's perimeter; all samples
bpy o 1+8% selt level treated to 68°C had green ring and were
nghter than at the beginning of storage. After 20 and 30 days al
taatgamples lost their pink colour but maintained flavour and

Analysis of results of instrument sansage quality evaluation

(t
%gble 4) also shows that centre temperature (68 and 72°C), salt
Centration and microflora influenced colour and consistencye.
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during storage of cooked
st-cultures depending on
re temperature at cooking

RPN IS — B s it e
i Sto Tegh samples Control samples —
: Salt added, %

A e -~

N ) I ,, © spadidid 2e5 | 0 O 25 _%’..8—/
Centre temperature,

68 72 68 72... 68 . 922 68

ofal micTo= O 08 0475 1.00 1.05 0.58 0.57 2.89 7s
’ﬁ.f‘}:yqu 3=5 Te472619 141 1499 2409 1413 2,85 2,46
T 100 10171426 1421 1456 1437 1,13 1.71 1408
20 Oe5 Ot 0462 1416 0463 0467 1,66 1.64
30 1015002 1435 1416 1436 112 1.37 1,12
oCOL1 units
per g | 20 D% O 0% 0.3 - - e

209 2449 2436 2,05 2,82 2.22

3e5 3006 1478 244 2,54 3,18 2424 2.8 2453

10 246 2,06 2.8 2,37 3,09 2.51.1.66 2¢28

2¢1 = 2.9 2,72 1,65 1,8 2.92

20 2.0 2.7 165 1447 2,35 1,98 1,08 2451
0" Ve3 063 =~ ""0s3 * = - - -
20 Qe9:-0s9  Oelic DB v im - - -

0 2441 1,57

D)

@
O
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nsity was more expressed in all samplé?
ig and yellowness of samples at 68°c was 1

°C at salt concentration of 2.5 and 1.8%. Contro

5 made at 2.5% salt addition were more pink at

at 68°C than at 1.8% salt level.

5, immediately after treatment, were more pink Pt
spective of centre temperature and salt conce®d

Cosistency (by compression destruction force) of control

/1th 2.5% salt level is more dense than at 1.8%. At 8%~
increase all samples, as a rule, become more denseés

CONCLUSIONS: Sausage cooking up to 68°C and salt content
ease 1o 1.7% guarantee sanitary wholesomeness of a producte
chmological regimes exert the following. effect upon ino-
est-culture (500.000/g): bactericidal - cause Coliba~ _
ravh and bacteriostatic -« cause Enterococci deep anabi0
: days of storage at 4°-8°C inoculated test-cultu~

1f )
not found, by th 30th day there appeared single cells




Table 3. Cooked sausage chemical composition during storage(average data)

b + 3 Sﬂf;Smm- e e 2R R e ¥ 2 W e, aday s
% le ty-
pe* 0 3 10 20 30 0 3 10 20 20
moisture,% & e
68 2¢5 C €3¢0 ' 6669 67¢9 67e8 675 141 1445 140 13,8 14,3
68 245 T 7048 6746 6849 68e3 6769 1342 144 13,0 13.7 144
68 18 C 703 6942 6942 68 .0 68 .0 132 1366 . 133 1345 1442
68 1.8 T 698 676 6847 6748 6742 13:1 1443 1343 134 14,43
72 25 C 6852 SFW0 67¢d G730  67.0 14,0 138 14,3 M4.9.: 14,9
72 245 P 69.9 6845 68 &4 6842 67 .8 1362 7 1565 ¥460 138 144
E 78 1 c 70¢5 6849 6941 6847 68.l4  12.9 1343 134 13,7 1441
2. %48 <y 7060 68elk 6Ba7 682 . 6743 13,0 134 13¢3. 138 14,2
8 R B % - SRR R t e ¥

BRI 245 C 21 241 241 2.1 2471 121 1545 1343 M29 12,7
68 2e¢5 i 2.0 2.0 21 241 241 121 13,6 13,4 12¢9 1249
68. 18 O To? S A TR N T NGT . 2.9 155 13,0 - A3.81013,2
TR - SO 1:2 8 %70 MK B8 - A2 A3 13,7 ¥ 5.8 43,2
23 2570, G 2. 2 RG240 127 133 1346 10838301
72 2¢5 i 241 2.0 21 21 241 1263 1245 13,4 1342 1361
72 1.8 C 167 1.6 1.7 1.7 167 Bosk) e ' 1957 H%¢D 1341
72 1.8 T 147 1.7 1.7 147 To7 1ol - M3 159 T 0ed 13,0

¢ C - control
T - test(with inoculated microflora)




Table 4. Change of colour and consistency of cooked sausage during storage(average

data

°C,Nsalt,59m§- Brightness—
70 4.8

Pinkness -a

20 30

Yellowness - b Compression
destruction
force, kg

10_20 30

Q.2
50.0

¢ C = control

T « test

106 1046

Tiakl it

105 1043
11.0 10.9

10.6 10.8
9.7 104

30 905 86

8tk

9«1 1062 942

10.7 1143
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Sausage cooking to 72°C increase intensity and stability of
g?mu9t pink veolour. Salt content decrease lowers sausage den-
¥y irrespective of centre temperature.
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