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INTRODUCTION
On

ngh§ basis of the laboratory inves-
Sﬂi-lons two procedures for wet
@m@lng Of natural casings were
Q%yioped~ The investigations were
Prog ®d out to test the mentioned
Yong ores in semiindustrial condi-
ep |, Pilot plant), because only

Poggsy oSUlts could indicate the

S8ihi11, s
tlg.blll'.tles for industrial applica-
the ©Sides, we wanted to examine

Smtpgssib%lities for use of waste
o ®lution,obtained by regeneration
€Xchanger, in wet salting.

AT
RIULS oD METHODS

Fop

hmezh? CXperiments the pigs small
“Syq) Nes, cleaned and treated by
$@m‘ wthHOlogy of machine treat-
Sg Oere used. The treated casings

Unded in bundles & 200 m.

Dr
ZWEEEE§QEE§_£ the casings were kept
t?wainin Saturated salt solution
gebeaftng lactic acid (pH = 2,0) and
tmﬁtiOnep 5 days in saturated salt
8%Wm 1 Under the static condia
sac(i the temperature from 5°C to

]ting>001d storage for casings

Iy
DPQQ
\\\\\\EQEig__££ the casings were
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kept during all 5 days in saturated
salt solution,containing lactic
acid and hydrochloric %Cid, atothe
temperature between 5 C and 8°C.
In contrast to the first procedure
the casings were twice dayly
stirred.

The III procedure was the same as

the second one. The use of waste
water salt solution obtained from
regeneration of ion exchanger and
saturated with necessery quantity
of salt was the only difference
between II and III procedure.

In all three procedures for wet
salting the ratio casings/salt
solution amounted to 1:2. At the
tank bottom there was always an
excess of indissolved salt to
ensure the saturation of solution
during the whole experiment.

In salted casings the bacteriolo-
gical contamination,chemical compo-
sition(H,0 and NaCl), mechanical

and technological properties were
analyzed. The examination of techno-
logical properties of salted
casings was carried out under the
industrial conditions, so that the
casings were filled with the same
stuffing for one sausage type. The
suitability of casings for filling
and weight losses after heat
treatment of produced sausages were
analyzed. The dry salted casings
were used as a control. For chemical
and bac- teriological determinations
the usual procedures were applied,
whereas the mechanical properties
(tensile strenght and stretching)
were measured using INSTRON 4301
(extension speed 200 mm/min). Five
measurements (n=5) of casings

(width 15 mm) were carried out.

In salted solution the changes of

pH value, the bacteriological
contamination and the quantity of
nitrogen substances dissolved from
casings (by Kjehldahl) were examined
and determinated.




RESULTS

The experiments with the first
solution didn"t gilve the expected
results, because of slow and bad
diffusion of salt in saturated salt
solution (2. solution). Only the
casings from tank bottom were satis-
factory salted,whereas the casings
from the middle and top layers
showed the bacteriological growth
and the degradation of casings
tissue,because of unsatisfactory
dehydratation and low salt concentra-
tions,which is presented by the
results from table 1.

Table =%

Location %H,0 %NaCl Total bact.
of sample count/g
top layer 87,0 5,1 82000
middle " 19 :5%1%9 49000
botEomisi! 69,6 19,3 13000

It is obvious that only the casings
from bottom layers are satisfactory
salted ,where the salt solutions
were saturated.

In second series of experiments

the casings were salted by second
procedure ,i.e. by keeping them

in saturated acid (pH = 2,0 to 2,5)
salt solution with stirring from time
to time. In the same solution three
batches of casings were successively
salted with addition of necessery
quantities of salt and acid ( to
maintain the pH value between 2,0

and 2,5). After each batch,pH value
and the total bacterial count in 1 ml
of solution were measured, and the
obtained results can be seen in

table 2.

Table 2.

Sample of pH Total bact.
solution after count /g
first use 3,54 1.000
second use 3,86 8.000
third use 4. 20 20.000
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]
In accordance with expectationS; 6 |,
after each salting the bacterial € ‘
showed increase because of highel i
concentration of dissolved protei’” i
and also because of higher pH valu®
of salt solution. Therefore,after
third usage the suspended protein®
and other organic matters should.orl
be separated by adequate flooulatim
procedure, so that the same solut?
could probably be used again.

In experimental and control (dry
salted) casings % H,0 and total
bacterial count in 1 g were deter’
mined and the obtained results ar®
presented in table 3.

Table 3.
5
|
|
Casings %H,0 Total bac
samples count/grys,
from exper. dry s. exper. o
l.batech 68,2 54,5 4o Py
2.tatch 04 52,3 7.0 2y
3. batch 71,5 54,1 w.oo ¥
ert

Although the wet salted casing® w,
significantly less dehydrated €% ipe
paring to the dry salted sampl€®’
bacterial contamination was mudieﬂ
lower, even in the third gpoup;w
the casings showed the highest ¢hel
contamination comparing to the ©
experimental sample groups. 10 :
quality of wet salted casings Wir
technologically examined by tbe
application in commercial COndlée
tions for sausage production- T beaf
experimental samples proved
good as the control samples.
)

In the third series of experimeﬂtialt
the possibility for use of was
solution,obtained after regen® d
of ion exchanger, containing mi”
in wet salting procedure was
ned. By chemical analysis the€
ce of 5% Na+, 9,42 9 Mg++ and 0P

++ : teri®,
Ca 'was determinated.The bac i~
logical analysis showed the Pr2
cal sterility.Because of high

++ ++ :

content of Ca' and Mg =, thiS
solution isn't suitable for meauﬂ5
salting and curing. The aim ©

sall




Yaps
(G it i
| e . Ment was to determine how

%NﬂgopeaSed contents of Ca’ ' and
the ;0 salt solution could affect
?M@Pe?hnological and mechanical
ﬁﬁwelles in wet salting. Compa-
Atey Y the dry salted and wet

pg 2. procedure)

il YSed as 3 control. For the

Amesolution preparing ordinary
ohe, S21t was taken. Because of
ﬁ‘QsibaOteriological contamination
fep N8s from previous experiment,
Myae . '2lue of salt solution was

Ce
4 to app. 1,5.

h

s ,

%gzigtlons, the pH changes, the

ﬁe ;019€i0a1 contamination and
?mainntlty of extracted substances
her@ INg nitrogen were determined.
ts are given in table 4.

Ta.ble y

This results are presented in table
51

Table 5.

Concentrations Ratio

% of conc.

ot - i '

Na Ca Mg ettt Na+/[\/kgj+
Before
treatm. 12,0 0,53 0,36 22:1 i
After
treatm. 11,2 0,36 0,20 31:1 60: 1

g e OH after Nitrogen Total
‘31t30l days % bact.
i D 1 5 cont/g

e
% Nagy
Ve

W gt
Iy &;*

1,5 2,30 2,380,009 -

a5 20 2,340,022 -
Yt‘

;?mfizgié that the pH value increased
wh%ue ver, Y only the first day, so this
qul asalned low after 5 days,
D;ia by €nough to prevent the bac-
f;%ei 5 Owth. The extraction of
%anaSiand other organic matters
op S SngS was a little lower, if
wﬁcd”énglutign the concentrations
%%qlis . Mg are increased,
etig, °Sirable because such

Sbhm Wiian be used for a longer
Oy ., rthout coagulation and
atloH

{

(gt XPepy
g;?lhzgﬁental salt solution o
gk Sntg €r content of Ca and Mg
SQFCa** " the ggnoentrations of
Org andnd Mg were determined
after salting of casings.

From the presented results it is
obvious+Ehat Casiggs have Eounded
more Mg = and Ca’" than Na .

In salted casings the water and

salt contained, the bacterial con-
tamination and the mechanical and
technological properties were
analyzed.The results of chemical and
bacteriological analyds are given in
table 6., and the results of measu-
rements of mechanical and technologi
cal properties in table 7.

Table 6.

%H,0 % NaCl Total bact.

caunt/g

Casings
samples
salted in

NeCl-solution 69,5 18,3 -

Waste salt
solution 66,8 20,5 -

The results from table 6. showed
that the casings in both two cases
are sterile, and that the dehydra-
tation was better and the salt
concentration in casings higher by
the sample group which was+§alted
in+§olution with higher Ca ~ and
Ng = contents.It means that the




experimental salt solution, pre-
pared on the basis of waste salt
solution seems to be even better for
salting of casings in comparison

to the salt solution prepared

using ordinary table salt.

Table 7.
Casings Tensile strenght Stretching
salted by N/15 m %
trans. vert. trans. vert.

Dry proc. 4,88 16,04 54,8 41,1
Wet proc

2 4,3 14,70 T4, 1 33,7
Wet proc

3 5,66 16,28 71,0 47,6

.............................................

Weight loss after heat

treatment
Dry proc. 12,2
Wet proc. 2 10,0
Wet proc. 3 10,9

It is obvious from table 7. that
there is no significant differences
in tensile strenght (transversal
and vertical) between dry and

wet salted casings, moreover it
could be said that the casings sal-
ted by wet procedure 3. ( with
higher concentrations of Ca''and

Mg ™) showed some higher tensile
strenght.Regarding the vertical
stretching there was no significant
difference,whereas the wet salted
casings have a little higher
transversal stretching in compari-
son to the dry salted casings. A
small differences regarding the
vapour permeability between dry

and wet salted casings were deter-
minated. The dry salted casings
showed a little higher vapour
permeability (weight loss).
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CONCLUSIONS

On the basis of experiments

iy - on
out under the semiindustrial €

tions (in a pilot plant), the
following conclusions can b€

1. By salting,using acid-s
tions, the salted casings canl,
produced,which are not worse€ n
comparison to the dry salted ©
regarding the mechanical and
nological properties. Moreovel:
they are
advantage over the dry salted
SUASST

) al
2. The waste salt solution obt

. : e
by regeneration of ion exchang

for water softening can be US® .

The 17

weet salting of casings. % nd
a

ased concentrations of Ca

Mg++ in salt solution has
tive influence influence on
mechanical and technologicad
properties and bacteriologiCd”
contamination of salted casil

3. The application of wet P

for natural casings salting caf

reduce the salt contaminatio®
meat industry waste waters- for
Nevertheless, the procedure
regeneration of salt solutio®
should be developed.
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