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mmon chemical com

position of the initial ground 
meat systems including commi
nuted beef muscle tissue, and 
also influence on their tech
nological properties of CaClp, 
added in the process of mixing 
meat with brine, are presented 
in Table 1•
From the data of Table 1 it 
follows that adding of 0,1% 
and 0,2% of CaClp into model 
systems causes lowering of 
broth and increase of the ” so
lid part” mass share as com
pared with the heat-tbeated mo
del system, salted without 
CaClp, Increase of CaClp con
centration to 0.5% influences 
negatively the technological 
properties of comminuted meat 
during its heat-treatment. 
Taking into account that the 
total cooking loss of the mo
del ground meat comprises, be
sides broth, moisture, evapo
rated in the process of heat 
treatment, CaClp concentration 
equal to 0,1% should be con
sidered the most effective for 
the minimal fat and protein 
separation into broth and for 
the maximal preservations of 
the ground meat mass.
Results of the analogical re
search into model systems com
prising comminuted muscle and 
fat pork tissues, are present
ed in Table 2,
Analysis of the data listed in 
this table shows that concent
ration equal to 0,1% on the 
protein equivalent (i0e.0.074%) 
by weight of the model systems, 
consisting of ground beefm en
sures minimal quantity of se
parable broth as well as mini
mal losses of its nutritive 
components - protein and fat. 
The interest to the study of 
possible CaClp bacteriostatic 
effect arose auring the compa
rison of microbiological ana
lysis of different types of 
cooked sausages, manufactured 
with blood plasma, when it be
came clear that sausages, con-
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taining calcium chloride as a 
coagulant, were characterized 
by the lower microbial load 
as compared to sausages, m a 
nufactured without CaClp 0 With 
this aim 5 types of model pro
tein-containing mixtures were 
examined, salted with 2.4%
NaCli 1 - blood plasma mixed 
with beef trim; 2 - blood 
plasma mixed with beef trim 
and the isolate of cottonseed 
protein; 3 - blood plasma mix
ed with beef trim and sodium 
caseinate; 4 - blood plasma 
mixed with beef trim and dia- 
filtrational protein concent
rate of skimmed milk; 5 - 
blood plasma mixed with beef 
trim and micellium mushroom 
mass.
Each type of the model mixture 
was prepared in two variants. 
The control variant was pr e 
pared without calcium chloride. 
The test variant - with the 
addition of 0.1% CaClp in the 
process of components mixing. 
After pre-treatment the model 
mixtures were placed into cans 
N o . 3, closed with lids and 
heat-treated in a cannery reto
rt of the "Rotor Zwerg" compa
ny until 71 - 1°C centre tem
perature. Then the samples we
re thermostated at this tem
perature during 5 minutes and 
cooled to 18 - 1°c centre tem
perature. After 72h storage 
at room temperature the samples 
were taken for the microbiolo
gical analysis» Results of 
these analysis, presented in 
Table 3» show that for all 
system types under investiga
tion, variants, prepared with
0.1% CaClp are characterized, 
on the average, by the 1.69 
times less bacterial load as 
compared with the control ones. 
Another stage of CaClp influen
ce oil the microbiological cha
racteristics of food systems 
was devoted to the evaluation 
of its effect on the microor
ganisms of one of typical spe
cies of bacteria of the group

E.coli.
In Table 4 ■ e&

pi

experimental v $0
of the CaCl~ influence
E.coli growth rate in 
peptone agar (MPA) are 
ed. During these experi^-0jji 
2 types of E»coli suspet^gj. 
WBre prepared with the e<ift*
concentrations of cells 
1 0 v m l ;  1 - in meat wat© ^  , 

without c a l ^ ^

2 -

chloride a^d 
control; - f  
in meat 
addition of u
CaCl 2 V &

Both variants of suspen^js, 
before inoculation £°u‘
were stored during 24h w
temperature and at 6°C*-p* 
that, inoculation into 
was made without QaClg
rol) and into MPA, con^ Qi

A0.1% CaClp. Cultivation microorganisms was coney ̂  at 30°C during 7 2 hours* 
suits of these studies
given in Table 4.
Analysis of the data 
in the Table indicates .
in case of holding 
teria suspensions conta ^
and not containing Ojfl'La'ih1
at 19-20°C and at c u l t ^ cu; 
of these suspensions 
1 at ions in M P A  without ¿¿o 
the amount of colonics 
in the suspension inoo 
prepared with 0 .1 %CaCf2.t y 
twice exceeds the acaou1 
colonies, grown in the 
sions prepared with 9 
addition. During culte^ ^  
of the inoculated SUSP ^6
of the above-mentioned Q„ ir̂  

the MPA, containing 0fi n
CaClp, the growth Q
microorganisms in the v „
of their 72h cultivate

cev
»

30° C slows down by 
At the inoculation aJ1 - ¿ i A
w ith o u t CaClp o f s u s p e ^ i^  
c o n ta in in g  o r n o t con^ £<>C
r\ y\o7. «vma v,a"ld j- O'0.1% CaCl0 and heldu .  i y o  V c iu x p  c iu u  Xico-'* " n /

during 24Hrs, the a m o ^  ^
colonies growth in 
lations appeared to o

s,

s
1

1
C:

3
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Table 3'

es Microbial Microorganisms’ E.coli Pr.vulgar Salmonel. 
count type

Bac. mesentericus; - 
mycoides

mycoides
Bac. mesentericus; 
mycoides; Staph. 
Saprophitum

Bac. mesentericus; 
mycoides; Staph. 
Saprophitum
Bac. mesentericus; 
mycoides; subtilis

Bac. mesentericus; 
mycoides; subtilis
Bac. mesentericus; 
mycoides; subtilis; 
S t a p h . S apr ophi t urn

Bac. mesentericus; 
mycoides; subtilis; 
Staph. Saprophitum
Bac. mesentericus; 
mycoides; subtilis

Bac. mesentericus; 
mycoide s ; s ubtilis

2.01 •10*

% 1 5 •105

3.25 •1o5

1 .6 5 *105

1.42 *103

1*16 ’105

1*85 •103

1.17 *105

2,91 •1 0 3

1.52 •10^

--  . . —

tile9'’1'* During cultiva-

t L  Pared with 0.1%
81110 Unt of grownd ^ u a - c  or grown

C n i ^ ! ed 0nl7. ̂- to those
itvjS* ^ ln MPA without 
S q .^oth

of folding
WateS’S0! 1 suspensions 

Ji 0^i^tior. ? before their 
^  Oaci111̂ 0 MPA» addings i g ^ J ^ t o  meat-pepto- 

the 1Cantly decreas®amount of such

In general, the received data 
analysis convincingly eviden
ces that CaClp possesses pro
nounced bacteriostatic effect 
on bacteria of the E.coli type. 
Special series of tests was 
conducted to control effect of 
the above-said amount of CaClp 
on thermoresistance lowering 
of the E.coli bacteria at mo
derate heat-treatment regimes. 
Por this purpose suspensions 
of these bacteria (37 x 10 
cells/ml) were inoculated into 
50ml of meat-peptone agar, 
poured into spheric glass 
flasks. M P A  was prepared with-
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Table 4»

' Microbial count after 72 hrs ci
' _________  at 50° C_________________
’in MPA without CaCl? * in MPA,

W

(control) 0.1 %  CaCl2
I .Preliminary holding 

at room temperature 
during 24 hrs

a. without CaCl0

surface and inner co- ce and inner ^  vnies. Size of.^iPlonies

b. with 0.1% CaClp 
addition eL

II. Preliminary hold
ing at 6°C during 
24 hrs

a. without CaClo

94.4 x 107/ml 29 o 2 x  107M ^ /
Large, typical of the Typical of 
E.coli bacteria type bacteria type^

l } ^
colonies is c° 
cantly lower 
pared to the * $ 
of cultivation - 
MP A  without <̂a * 
dition

26.8 x  lO7/*154.8 x  107/ml

154 x 1 ^176 x  10^/ml _  . __ f
Typical of the E.coli Typical of tiies\$ 
bacteria type surface bacteria typ® ^  
and inner colonies and inner 
mostly of middle si- of small apd.:^ 
ze mely small 31

b. with 0.1% CaCl, 
addition c 174 x 105/ml 102 x /m l

out CaClp addition(control) 
and with 0.1% of CaCl9 . After 
inoculation the flasks were 
closed with sterile corks and 
placed into "swinging” water 
bath to ensure uniformity of 
their contents heating. Tempe
rature control with the accu
racy of - 0«5°C was done with 
the help of a high-sensitive 
temperature recording kit 
connected to the thermocouple, 
which was fixed by a special 
adapter in the center of the 
flasks containing suspensions, 
inoculated intp MPA, and not 
involved in further microbio—

logical test. 60 %',
As temperature r e a c h e s . /  
62° C and 64° C flasks 
pensions inoculated 1? ipg J 
taining and not contain u/
0.1% CaClo, were take» 
water bath. Selected t 
re placed in a therm03-ng / ft 
held there at 50°C 
After every 24 hours $  
lysis was made to teS'&J? 
face and inner growth 
colonies.
Experimental results 
that at 60°C complex® 
tion of E.coli already - 0* 
place in MPA, contain3.
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c

was
Cng

k*cl ,
M 3* S fter 24, 48 and 72 
o U  J?r. thermo stating at 30°C 
5? ao-aStaut of the meat-pepto 
■ 6 Remained sterile.

g 6 sterilizing effect 
h inoculations into

containing CaCloj 
S S l 011̂  at the he at f i mature of 64° C.

f u s i o n s
3 ° °i calcium chloride P*  meat at the level 
Of eiial ? WeiS^i of the raw fi systems composed

■mSr°'t'ein components is ioi svC+e tissue; as well °f f £stems where mass sha- 
cL&i'otei exceeds mass share sX* Post?? ensures signifi- S? wa.teit?;ve effect on fat- %  olding capacity of
¿ 5  * ea t -a sdd-:2.i>0ssible to hecom- b C«Di S l0n of such amount 
(cSpn£SUiinS comminuted ii^4 T ots manufacture kS^ed ?Usa®es> cans, semi- i^ase L  ordir tot^os 311(1 to minimize^ t sU.bq+-'tile main macronutri- 0f î if̂ ces, containing

i^13^ meat components 
e s c a l a t i o n s .
-L^icride at the l e v e l  

Ow^etc! weie:h-h n-P -hViA -Prioriweight of the food 
Possesses bacterio-rJ-c-n  ̂ef-p't Dacieriu-
S _ on sach types of 

*?ds ""
k i s

as Bac. mesen-
:« C-^S; of - mycoides; Bac. 
S o ^ i  ¿Qdt?P h ’ Saprophitum; 
\  ? of -p i°wers thermoresis- 

+.* c°li bacteria dur-
C e a t m e n t .
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