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INTRODUCTION

The waste waters in meat industry are
usually very contaminated by proteins
fats and salts. Fats and proteins can
successfully and relativ simply be
separated by adequate primary(mecha-
nical) and secondary (biological)
waste water treatments. However, the
dissolved salts are hardly to remove
from waste water, so it is very im-
portant to apply salting and curing
procedures, after which the waste wa-
ters contain the lowest possible salt

concentration.

One of the greatest salt contaminants
of waste waters in meat industry is
the department for salting of casings.

The second great contaminant is the
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waste salt solution ,obtained py Y&
generation of ion exchanger (for W&
ter softening). In our judgementl

there is a possibility for signifs”
cant reduction of waste water cont?”
mination by salt, if the natural(ﬁ/

sings are salted by wet procedur®

)1

(instead of present dry procedufelt
a

with regeneration and re-use of &
solutions as well as by use of was”
salt solution,obtained by regenera/
tion of ion exchanger. Neverthele55
in the literature we have found nO/
data upon effects of different Pw?/
meters by wet procedure on mecha™

cal and technological properti€®

casings and their shelf-life,i-®*
: . . ; efe

bacteriological contamination.™
nves”

fore the detailed laboratory 1
tigations were carried out in ord®
to determine the influence of soit
essential factors in wet saltind %

casings on their properties.

MATERIAL AND METHODS

The cleaned pig small intestin®®

. N hey
were used for 1nvestigations- ?

. . ion®
were kept under static corldltloﬂrl
3 T . tl
(without stirring) in salt solu
; o2k or
of different composition and £

. . ! in
different period. The ratio caS}
2..58 cast”

g%
gS

salt solution was 1
ation'

-

the bacteriological contamin
% H,0, %NaCl and mechanical pro §
ties were analyzed in definit® peﬂy
riods and on the end of saltind P

, e
cess.In some salt solutions th




&
Changes of pH value and the con-

Nt pay s ++ ++
fations of ca’ ' and Mg = ions we-

18
i determined.
n

e : : :
~the first series the casings we-

riiipt in two salt solutions. The
OdifSOlution contained, in addition

ferent salt (NaCl) quantities,
* dfferent quantities of lactic

a??éoThé dipping time ranged from 0
sﬁmratmln-?he second solution was
ks €d with salt, only the dipping
Theczaé varying from 2 to 15 days.
iW1ailngS were kept in first solu-
8o : Toom temperature of 5°C to

by, in department for casing sal-
9).

{y

th
;;;\S~§229§§_§§£;g§ the experimental

R e ot Guring the whol
Yo ept during the whole

-
. Ment (4 - g days) at 5°C - 8°C
At ; i
5 Urated salt solution containing

Qti )
€ acig (pH = cca 2 ). The salt

Sgl
Ut §
e °0 contained different quanti-
SOf o H ++ . .
2 and Mg ions,in order

b
determine
Utq
Sy
mﬁl‘ the Ssalting process and the
4
e E% Of salted casings.
e
bsi Mical and bacteriological ana-
S

Wi :
STe carried out by usual

how their concentrations

“\ch

S
[%nts And procedures. The mesure-

SQ@n e Chemical propeties (tensile
Sht
St
M o
u
Sing ton 5 samples, 15 mm width,
1
QQJS NSTRON 4301 (tongue distan-
1y

and stretching ) were car-

iVe ' ©Xtension speed 200 mm/min)

mea
( i SUrement were carried out

>~

ey
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RESULTS

In the first series was varied:

- Dipping time in both two salt
solutions,

- Salt quantities in the first solu-
1o

- Kind of acid and its concentration

(pH) in the first solution.

The influence of dipping time in
first (acid.salt) solution on chemi-
cal composition and bacteriological
contamination is showen in table 1.
Table 2. presents the results of mea-
surements of tensile strenght depen-
ding on different dipping time

in the first solution.It is obvious
that in the first solution the sig-
nificant changes occur in the first
30 minutes, so that it is not rea-
sonable to keep the casings more than

60 minutes in this solution.

Table 1.

Dipping 7H,0 7ZNaCl  Total bact.
time in I.sol. count in 1 g
min.

After treatment in 1. solution

0 87,3 0 20.000
30 80,9 9,0 2.000
60 78,9 10,0 1.000
120 79,0 10,4 -

After treatment in 2. solution
30 70,3 21,0 28.000

60 67,1 23,4 3.000
120 66,9 231 700
Table 2.

Dipp.time in Tensile strenght N/15mm

l1..sol. ,min wvertical transversal
0 21,8 4,95
30 24,5 6,45
60 23,3 6,15
120 81,1 5525




The influence of dipping time on com-
position and mechanical properties of
casings salted in saturated salt so-
lution on mechanical properties of

casings can be seen in tables3.and 4.

Table 3.
Dipping time 7H,0 7NaCl Total bact.
in 2.sol. cont in 1 g
days
2 | 17,0 5.000
4 67,1 2354 3.000
8 68,2 234 3.000
15 66,6 24,7 1.000
Table 4.
Dipping time Tensile strenght,N/15mm
1782 S0k vertical transversal
days
2 20,6 4,35
4 23,3 6,15
8 22,8 75
15 24,0 6,10

As it is obvious from table 3. there
is no significant change in composi-
tion of casings after 4 days of keep-
ing them in saturated salt solution.
The mechanical properties showed also
no significant changes after 4 days,
SO it can be concluded that the opti-
mal dipping time for the second solu-

tion should be between 4 and 8 days.

In the first solution the great influ-
ence on bacteriological contamination
and mechanical properties has the
quantity of lactic acid (pH),whereas
it has less influence on chemical
composition of salted casings,which

can be seen from the results
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presented in tables 5. and 6.

Table 5.
¢
Lactic acid pH pH.Cm“tﬁe
in 1l.sol,% before after duruf; ¢
treatment tred
+116
0,2 3,2 4,8 A
0,5 2,7 3,8 08
2 9.2 3,0 0]
4 1,8 2,5
Table 6.
- ——1 b
Lactic acid  Chem.comp.of Totallﬂlg
in 1.sol.,% salted casings count *
74,0 7NaCl
i
5.00
0,2 72,0 20,6 o
0,5 71,5 19,8 .
2 66,8 2150
4 6450 20,4

* presence of gas-producing bacteria

'ﬁt
Table 5. shows pH values of th€ o

solution before and after dipP#?
(60 minutes) with different quantl

ties of added lactic acid. It °

-

vious that it is necessery to add
at least 2 % lactic acid into ﬂﬁ/
first solution (pH app. 2), t° d?ﬂ
sure the satisfactory dehydratatw
and to prevent the bacterial gro

in casings.

Table~7.

Lactic acid Tensile strenght’N/lwn\rersi31

in 1.sol,% vertical tran® 77

)

0,2 20,0 6%
0,5 25,7 7,95
2 30,9 6,/
4 2957




Tah
le g shows that it

s ) is necessery
O reach the desirable mechani-
lproperties of salted casings.
: T8Sults of investigation upon in
s;@nce Oof kind of added acid and
utOEOHCentratlon into the first so-
‘rper On composition and mechanical
ties of salted casings will not
preSerlted because of limited spa-
Only the conclusions from this in-

Vagy
lgathns will be given. If the

l
ot 5
€ acid is replaced with the same

Ce

i Otration of acetic acid, there

no

" Signifjicant differences in com-

Sit;
iy 1on ang properties of salted ca-
9s.

iy Regarding the salt quantities

€ first (acid-salt) solution it

M Concluded that the qualuty of

Casings is better with higher
thcentration of salt in solution, and

Q
mml ncentratlon should not be lower
15¢

h@ °: in order to obtain the ca-
S o

fa good quality.
&y

the
;;T\\£§EEE§L§§££§§_Of experlments

inf
%y luence of ca™ ang Mg *con-

Lat
&3lt 10ns in salt solution on com-
10

Sy, O and mechanical properties of
hwestlcaslngs was investigated.Such
[%tky 93tion were necessery for esti-
%lt o POssibility to use the waste

S0

of . lutl@ﬂ obtained by regeneration
e

%Qnt *Changer ,which contalns higher
1t

M 18S of Ca™and Mg'T

ions, in

Salt;
an N9 of casings. For investiga-

%ff €€ acid-salt solutions with
en .

D%*Fw t concentrations of Ca' and
e taken.
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Table 8.
Exper.sol. Conc.of : Conc. of
Nr. ,g/dm? Mg , g/dm®
start end start end
il 0,96 0,248 0,086 0,051
1,24 0,280 Bl 334
3 £ 85 0,284 10,0 6,1
Table 8. shows the results of chemi-

cal analysis of experimental solu-
tions before and after salting of
casings.The concentration of Na '

amounted in all three solutions to
app. 100 g/dm® with no significant
variations (saturated solution).

The concentrations of ca’’ and Mg++

were significantly lowered during the
contact with casings in all three so-
lutions, so it can be concluded that

++ ++ : ;
Ca and Mg are better bounding in

: . : A
casings in comparison to Na .

From the results presented in table 9
it can be seen that with the increa-
sed concentration of ca' Tand Mg++ions
the quantity of salt bounded in sal-
ted casings is also higher.At the sa-
me time the dehydratation of casings
is higher too,which is favorable for
the shelf life and quality of casings
In all experiments the salted casings
were sterile,because the pH value at
the beginning of the experiment was
app. 2 and at the end of salting
process app. 3.To a certain extent
the increased concentrations of ca' '
and Mg++ ions in salt solution have
influence on mechanical properties of

salted casings,which can be seen in




. . . pstil®

table 10. 1. By salting of pig small intest g
t
in acid-salt solution under the %

Table 9. . mal conditions,the casings of gdﬂ ‘

. . t
mechanical properties which aré .

7

le of i 7H /NaCl Total bact. : , g C¥
VN 2 5 the same time practically steril®

from sol.Nr. cont in 1 g ot
be produced.With increased conc®
. : . jon
tions of salt and acid in solutl
1 69,3 20,1 - ele |
67,6 21,8 = the dehydratation process is acc )
3 6754 - 22,4 - . 4 02
y g rated,the bacteriological conta™
. . . cal
tion is reduced and the mechani®
' i ‘ oved-
Tshle 10. properties of casings impr
++aﬂd
Sample of casing Mechanical properties 2.+$he presence of increase tioﬂ
from sol Nr. Tensile strenght Stretching Mg = concentrations in salt solu
N/15 mm 7

. . 5 . ¢!
indicate no negative influence®

vert. trans. Vert..trans. :
mechanical properties and shelf 9
1 14,1 5,26 51,1 74,7 of salted casings.
3 4,82 44,5 84,4 N
? ik ol 2] il 3. During the salting using thesz
-salt solutions the certain quantiﬂ
The tensile strenght in transversal of organic matters is extracted ﬁi
direction seems to be decreased with casings, which demands the deVelop
higher concentrations of ca*tand Mg++ ment of procedure for their £107
ions in salt solution.The differences culation and separation after
noticed in our experiment are pro- several application of salt sol¥”
bably not significant, so the sug- tion.

gestion is to repeat the experiment.

With the increasing of quantities

of ca’ and Mg T+ in salt solution
the vertical stretching of salted ca-
sings is lower and the transversal

one is higher.
CONCLUSIONS

On the basis of the obtained results
the following conclusions can be
made:
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