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position of the initial ground
meat systems including commi-
nuted beef muscle tissue, and
also influence on their tech=-
nological properties of CaCl,,
added in the process of mixiég
meat with brine,
in Table 1,
From the data of Table 1 it
follows that adding of 0.1%
and 0.2% of CaCl, into model
systems causes léwering of
broth and increase of the '"so-
lid part" mass share as com-
pared with the heat-dbteated mo-
del system, salted without
CaCl,« Increase of CaCl, con-
centgation to 0e3% inflaences
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, CaCl, concentration
equal to 0s1% 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 masse.

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 O¢1% on the
protein equivalent (i.e«0e074%)
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
cogiponents - protein and fat.
The interest to the study of
possible CaCl, 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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Table 1.

Concent-'Degree ! Mass shares,% ' Yield, % 'Cooking loss of thek'WHC,%
ration 'of com-' -1 KT 'initial raw material, to dry
of CaCl,'minution' moisturé protein ' fat ! Soa;t M it ' matter
! : ! : t P ! t fat 'pro-~ 'moistu-!
| 1 b § | |  § 1 ltein  § 1 ]
0.0 8045 1945 145 ~ 243 19,56 1914
041 2.5 72,37 £ 24,08 & 4,45 £ 83,0 1740 046 147 18452 195,2
0.95 0469 047
0e2 8142 1848 040 447 20413 189.4
0e3 7945 2045 1412 149 21,51 184438
0.0 8071 1949 149 241 19,77 189.6
041 5,0 2030 L 2108 T haae T BoLy 176 049 145 19,06 192.2
0.89 0473 Ol
02 80,2 1948 1e2 146 20,99 185.2
043 89,0 2140 1ol 147 21,96  181.7
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Table 2.
Concent-'Degree ! Mass shares, % ! Yeild, % tCooking loss of 'WHC,% 'FHC*, %
ration 'of com-'moisture 'protein ' fat Tsolid 'broth 'the initial raw ma!to the'to the
of CaClg'minmﬁan' 4 . ' part ! trial, % 'dry mat'fatless
: : ' ' : ’ t"fat Tpro-'maistu-' ter 'dry re-
| ] 1 ] t 1 t t 'tein' Te 1 Ysidue
0.0 7663 2347 7¢1 149 22348 56.8 12371
01 3 51.4 & 1571 % 30 % 7847 21.3 692 1alh 2244 5967 . 12749
O 54 054
Oe2 77 ¢ 2249 6e¢5 146 2503 578 12643
Oe3 7648 2%:2 649 1.8 2346 572 12442
040 I 2443 8e2 147 2443 5449 11545
e 6 5,1% * 15,8% 30 % 7842 218 7ol 142 2249 5748  119.8
0499 061
Oe2 7647 2363 77 ok 2545 5649 11842
Oe3 76 1 23549 7¢9 146 2349 554 117 1

* FHC -~ fat-holding capacity




taining calcium chloride as a
coagulant, were characterized
by the lower microbial load

as compared to sausages, ma-
nufactured without CaCl,s With
this aim 5 types of modél pro—
tein-~containing mixtures were
examined, salted with 2.4%
NaCl: 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
masse

Fach type of the model mixture
was prepared in two variants.
The control variant was pre-
pared without calcium chloride.
The test variant - with the
addition of 041% Ca.Cl2 in the
process of components mixing.
After pre-treatment the model
mixtures were placed into cans
No+3, closed with lids and
heat-treated in a cannery reto-
rt of the "Rgtor Zwerg" compa-
ny until 71 = 1°C centre tem-
peratures Then the samples we=-
re thermostated at this tem-
perature durigg 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 analysise Results of
these analysis, presented in
Table 3, show that for all
system types under investiga-
tion, variants, prepared with
0e1% CaCl, are characterized,
on the avgrage, by the 1469
times less bacterial load as
compared with the control ones.
Another stage of CaCl, influen-
ce ofi the microbiolog%cal 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
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Eecolie 6511 d
In Teble 4 experimental X iy
of the CaCl, influence 02 b
Ee.coli grow%h rate in ¥ ;
peptone agar (MPA) are}gnw
ed. During these experlmﬁpﬁ
2 types of E.coli suspé® ua
were prepared with the €472’
copcentrations of cells e
10°/ml: 1 - in meat waldy /
without calgitioﬂ
chloride ad )
control; r 1/
in meat wate,lsf
addition ©
CaCl,. 08
Both variants of“suspe®¥ph .
before inoculation into iz’
were stored during 24 ﬁgwf
temperature and at 6°C'MPA b
that, inoculation into (Cmﬂ
was made without OaClg aﬂﬂ%
rol) and into MPA, cofit®
041% CaCl,. Cultivatiof ;tel
microorgafiisms was cOZ T
at %0°C during 72 hour®’.
sults of these studie® ol
given in Table 4. 05¢”
Analysis of the data P¥ipab .
in the Table indicates /j V¥
in case of holding Ee00inifh
teria suspensions coBVZa0%
and not containing 0717 ,ti
at 19-20°C and at cul® ou-
of these suspensions lncdﬂ%
lations in MPA withoub 200
the amount of colonie®s, gt
in the suspension ino¢“~is
prepared With 01%Ca0%2, of
twice exceeds the am0
colonies, grown in
sions prepared with.ofiéjw
additions During cul®’y
of the inoculated susg t79°
of the above-mention® O”%ﬂ
in the MPA, containiBé  f
CaCl,, the growth rate 20%,
micrforganisms in thﬁ.gn 8
of their 72h cultivaly®eisl
30°C slows down by ?’20 5
At the inoculation.lneny@%
without CaCl, of suSPtauﬂ
containing of not Gontg¥0
0e1% CaCl, and held auﬁbof
during 2u4Brs, the anoly, 2.,
colonies growth in P97 ,ré
lations appeared tO
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Table 5.
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Microbial Microorganisms'

L E tpe

Eocoli Pr.vulgar ©Salmonele.

2401 +10° Bac. mesentericus; - - -
8* mycoides
201
2 1415 2102 Bac.mesentericus;
e mycoides - - -
5425 4103 Bac. mesentericus;
> mycoides; Staphe
ot Saprophitum - - -
aCy
2 1465 *103 pae. mesentericus;
3 mycoides; Staphe
’ Saprophitum - - -
42 *10% Bac. mesentericus;
6% mycoides; subtilis - - -
1
2 ,1g L]
4 16 *10% Bac. mesentericus;
; mycoides; subtilis - - -
*85 *105 Bac, mesentericus;
4 mycoides; subtilis;
* StapheSaprophitum - - -
Cagy
21, .
17 *10° Bac. mesentericus;
5 mycoides; subtilis;
Staph. Saprophitum - - -
249 103 |
5 107 Bac. mesentericus;
g%m mycoides; subtilis - - -
e N
52 +107 Bac. mesentericus;
;irf\“--~ mycoides; subtilis - - -
t{ ol ST
Loy 7 &
tlon °F t%gal' During cultiva- In general, the received data
GQMleocula%alogQHS suspen- analysis convincingly eviden-
Q“H.A’ Drepa €d with Ee.coli ces that CaCl, possesses DTo-
3@@%3 the ;ored with 041% nounced bactefiostatic effect

: %K%es de&mount of gwown on bacteria of the E.coli Type.

Rog ‘Teased only by Special series of tests was
%%Hylatedcggpared to those cgnducted to control effect of
t*m@‘ MPA without the above-said amount of CaCl
jéei s . on thermoresistance lowering
flthiial Elants of holding of the E.coli bacteria at mo-
p?“uT:Water'§°ll suspensions derate_heat—treatment regimes.
Qe(xwgtéon int§f§£z thgé; F%rtghls %urgoig s%ggeisiggs
: ° : addin 0 ese bacterla
§“£§m3s§§%§ into méat—pep%o- cells/ml) were inoculated into
og; WA Ty, ficantly decreases 50ml of meat-peptone agar,
leg, ® amount of such poured into spheric glass

flaskse. MPA was prepared with-
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Table 4
Al

118
" Wicrobial count after 72 Ers i,:ij*ﬁg

at 30°C

'*in MPA without CaCl2 ' in MPA,
' (control) '

c:o:(l'ba;LIl

Q1% W

I.Preliminary holding
at room temperature
during 24 hrs

ae« wWithout CaCl2

surface
lonies

be with 041% 03012

addition

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

a0 without CaCl2

o4 x 107 /ml

Large, typical of the Typical of 8
Eecoli bacteria type

5448 x 107 /ml

176 x 10°/ml I
Typical of the Escoli Typical of t8° s’

29,2 x 107/8* o

O ant

bacteria tyP® 10”
ce and innerf
nies. Size © igﬂ’
colonies is 535 L
cantly lowel & .

and inner co-

pared to the ’“ip

. gi/
of cultivatio®.g
MPA without C&“%
dition

6.8 x 10//%

134 x 107/8% g

bacteria type surface bacteria tyP? ,i¢?

and inner colonies
mostly of middle si-

iv,
and inner Colgﬁ’ofe
of small and “og

ze mely small 517
be With 041% CaCl
addition 2 174 x 10°/ml 102 x 105/m1
out CaCl, addition(control] “

and with®0e1% of CaCl.,. After
inoculation the flask§ were
closed with sterile corks and
placed into "swinging" water
bath to ensure mniformity 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 teste a g
As temperature reache?. .y &
62°C and 64°C flasks ¥
pensions inoculated ¥ ing
taining and not conté:" b
O0¢1% CaCl,, were takefla "
water batH. Selected sthVyﬂ
re placed in a thermo 108 5%,
held there at 30°C dugisuagﬁ
After every 24 hours . ﬂW‘¢1
lysis was made to t€5Y g%
face and inner gro : ﬁ{
coloniess sndiCph
Experimental results = 1if
that at 60°C complet® tﬁﬂﬁ
tion of E.coli alread 0
place in MPA, contal
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hi&ig' After 24, 48 and 72 .
Wiy Of thermostating at 30°C
lg s Variant of the meat-pepto
Theagal' Temained sterile.
Wi‘chsame Sterilizing effect
By Beco1y inoculations into
Yaap 00t containing CaCl,, was
boppod only at the heating
Derature of 64°C.,

C

AgggLUSIONs

ihtétlon Of calcium chloride
20, 5T0wmd meat ot the level
Illate.‘*l% by weight of the raw
el or systems composed

‘ éb@e.fgh‘m‘otein components
RN

fopiSCle tissue) as well
: OI‘I‘ Systems where mass sha—
4 Pr ; €Xceeds mass share
& Ote: y ensures signifi-
q wposltiVe effect on fat-
the atel“holding capacity of
i Froung meat,
g Nakeg Possible to tecom-~
. addition of such amount
(o8 prgqUring comminuted
Q()okpr duCts manufacture .
Rq sausages, cans, semi-
lcreaed foods) in order to
t%sesse JYield and to minimize
l\, 8 5 € main macronutri-
s ?anCeS; containing
¢ i lal meat components
o e formulations .
o34 1% Shloride at the level
tduct P weight of the food
NRTIN POssesses bacterio-
Srfect on guch types of
Sy lcusganlsms as Bac. mesen-
bi131'.BaC’° mycoides; Bace
by Qo1318' Staph, Saprophitum;
ighce of 24 lowers thermoresis-
S hogy I Coli bacteria dur-
g treatment.
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