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Summary

This study was carricd cut to examine the salting and desalting of small casings from hog and 1o determine the
shelf-life during ccld storage, The concentralion of salt in the casings cquilibrated with (hat of the added salt after
I day for 105, after 2 days for 207, and alter 7 days for 4052 salting level. Durimg desalting at |5 and 30°C, residual
salt concentrations in the casings decreased to less than 12 alter | hour far 109 salt. after 12 hours for 209 salt
and alter 24 hours (or 4077 salt. The 1otal colony count of the fresbly prepared casing was about log,g 4.2, The initial
miceollora ol the prepared casings was dominated by lactic acid Dacieria. The higher the saling level. the greater the
miccobial growth was suppressed during 6 months of storage al refrigeratar tewperature (37C). A salt content of 20
“oos sausfactory i 1he casinegs arc being stored for less than 1 month belore beine used.
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Introduction

The disposal of animal by-products is a problem
for slaughterhouse management, A lot of inedible
animal by-products are mproperly processed and

thus contribute to envirommental pollution. If

adequately processed. these materials can be utili-
zed as high-value supplementary food materials.
Amaong the intestinal tract of animals, the small
intestine is ofien used as a sausage casing. How-
ever, its practical utilization has been poorly
studied.

When hopg smail intestine is to be processed
as a casing, its product shelf-lite and quality
changes during storage must be cxamined, Salt is
usually added to give additional stabiity during
storage. However, longer storage could adversely

affect the tenderness of the casing (Scheid, 1962).

Schweigmann  and  Seeger (I988) showed that
about cne-thivd of the hog small casings examined
in the German market had a salt concentration
between 10 and 207, Commercial  salt-packed
casings are normally prepared by rubbing the cured
casipps with 40-60%, salt and packing the casings
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in tarrel (Riha and Solberg, 1970). Excessive salt
addition is not only wasteful bul can also cause
quality loss and require longer desalting times. This
is not necessary for domestic casings that will be
used within a relatively short period of time. The
salled level could be adjusted depending vpon the
distribution and storage time before the casings
are used by the consumer.

The present study was undertaken 1o provide
information for developing a hygienic and rational
way 10 process hcg small intestines for use m
large-scale sausage production. For this reason,
the proper salting level, casing desalting time and
microbial quality during storage were examined.

Materials and Methods

Small inleslines were carefully obtained from
twelve freshly slaughtered pigs and were processed
and manufactured into casings according to a
standard procedure (Kim et al. 1990). To the
pregared casings, 10, 20 and 40 dry weight percent
salt (wfw) were added and the product was stored
in a refrigeralor al about 4T for one week. The
salt concentration alfler salting was determined at
1, 2, 3 and 6 hours. Casing desalting was casried
out i a beaker containing about 200 times the
casing weight in tap water. The tcmperature was
controlled at 15 or 30T respectively. The sall
concentration duting desalting was determined at
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112, 1. 2, 4, 6, 12 and 24 hours. The sall (NaCl)
content in casings was measured by the Volhard's
method (Aurand et al., 1987) alter the casings were
ground up. The microbial changes in salted casings

stored at refvigerator temperature (4T) for up te
& months wag investigated. The conditions for Lhe
microbiological evaluations are shown in table 1.

TABIE 1. NUTRIENT AGARS AND INCUBATION CONDITIONS FCR THE MICROBIOLCGICAL ANALYSIS Of HOG

SMALL CASINGS

Microorganism Agar

Tatal mesophile acrobes

__ Iucubation condition _ Connting of colony
Standard | 3712 days total
{(Merck 7881}
Standard | 37¢C/2 days 10tal

Total mespophile spore foming
acrches* {(Merck 7881)

Laclic acid bacteria MRS (Merck

10660)

37C/3-4 days catalase negative

Enterobacteriaceae DHI (Merck

1143}

3741 day oxidase negative

KRANEP
(Merck 5395)

Micrococcus/Staphylococcus

37°C 2 days total

* Heat shocked at 90°C for 30 min.

Results and Discussicn

Eguilibration of salt concentration during curing

The changes in the salt concentration in the
casings during curing are presented in figure 1.
The tume at which the salt concentration in the
casing was equilibrated with the added sait was
I day for 10%, 2 days for 207, and 7 days f{or
40%, salting Jevel respectively. At the 40%, level,
the salt concentration was maintained at approxi-
mately 38%, which is the maximum solubility value
of salt in water. Therefore, some undissolved salt
is present on the outside of the casing. This
excessive salt did not have any practical effect on
improving the shelf-life of the casing.

Residual sall concentration after desalting

Salted casings should be desalted before being
stuffed with sausage emulsion. In a mass produc-
tion system, the desalting method and time wmust
he standardized to control the residual salt
concentration i Ihe casing. Improper desalting can
increase the salt concentration of the sausage
product. Therefore, the salt concentration in the
sausage formulation should be reduced. The solu-
bility of salt soluble meat proteins decreases as
the salt level decreases, and therefare the sausage
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Figure 1. NaCl concentration in small c&sings after
desaltirg with vzripus salt levels as a
function of curing 1ime at 4T.

emulsion Stability will decrease {Bechicl, 1986).
Thus, the casings should be desalted 10 allow the
current level of salt in the cmulsion.

The residual salt concentrations after desalting
as functions ol time and temperature arc presented
in figure 2 and 3. The salt concentrations in the
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casings decreased rapidly within 30 minutes a1 both
I5 and 30C. with desalting being guicker a1 30
T, When the desalting time was more (han 30
minutes, the rate that the residual sall concentra-
tion decreased was considerably slower. The resi-
dual salt concentvation was less than 17, aftee |
hour tor 109, salung level. aler 12 hours for 2097,
and after 24 hours for 40% respectively. Casings

that had been salied to 409 had a residual salt
level of 1982 after 2 hours and 1.63% alter 4
30%¢. These sall
that of sausage
emulsion. which means that the casing could be
vsed for stuffing aller the above mentioned desal

ting times,

hours respectively desalting al
cancenlrations correspond  with
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Figure 2. Residual NaCl concentration in small casings
with vzrious initial saltirg leves after
desalting at "57¢C.

Microbial behaviour of salted casings during cold
starage

Natural casings are contaminaied with various
microorganisms including Bacillus, Pseudomonuds,
Clostridium, Micrococcus, Profeus, Slaphylococcus,
Enterobacterinciae and Loctobacitlus  e1c. (Pezacki,
1974). The storage life of casings is very dependant
on the way they were processed. A colony couny
count of between log, 3.7 and log, 4.6 is regarded
as normal (Bogdanov, 1968). Rinsing with waler
reduced the microbial loading on the prepared
casings. Kim et al. ([990) reported that the 1otal
colony count of hog small intestine could he as
high as log, 5.71, but decreased to log,, 3.78 after
rinsing and salting.

The total colony count of feeshly prepared
casings was about log,, 4.2 (lable 2). The initial
micrabial flora of the prepared casings was com-
posed muainly of lactic acid bacteria and Entero-
bacteriaceae, which supported by the observations
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Figure 3. Residual NaCl concentration in smal casings
with varicLs intial salting levels after

desalting at 307TC.

of Kim et al. (1990) and Pearson and Dutson
(1986). The Micrococcus{Staphylococcus and spore
forming aerobes counts were log,, 2.14 and less
than log,, 2.01 respectively.

The total colony count imcreased with storage
iime in the casing salted at 109, but decreased
in the casings salted at higher levels. The higher
the sall content, the stronger this effect {table 2).
This indicates that salt has a inhibitory effect on
microorganisms in casings ot salt levels higher than
1022, In the casings salted at 10%, lactic acid
bacterta could multiply, but very slowly, At 109
salt content, Enferobacterimcicre growth was inhi-
bited. Abbar and Tahic (1989) reported that the
initial Enterobacteriaciae count of  about log,
7.0 was reduced by 4 log units in the casings at
aboul 20%, salt level aflter one week storage. These
results demonstratc that gram positive bacteria are
more resistitent 1o low salt levels than gram nega-
tive bacteria. However, lactic acid bhacteria had
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less tolerance ta salt when the level was greater 180 days, high sulting levels. [or example. 407
than 10%. or mare, are required as done in practice. However.

As long as the salt concentration was 207% or lower salt levels may be satisfaclory, if the casings
higher, spoie larming aerabes did nol grow over are cnly being stored for a shart lime up to 30
the storage time. days.

To produce salted casings with a shell-hfe of

TABLF 2. CHANGES CF MICROBIAL CCUNT {(log,, CFU/g) QF SALTFD SMALI CASINGS DURING CHILLED
STORAGE AT 4C AS A FUNCION OF SALT LEVEL

\Eﬁ\ Duys

0 30 90 180
conc (9, B " B
Microorg ~—__ J0 20 4 10 20 a0 10 20 40 10 20 40
Tcinl aerabes 4.20 5.04 3.65 3.78 6.28 3.60 218 6.33 312 218
[Lactic acd 3.37 3.52 3.63 1723 1.68 3.05 2.35 385 2.30 2.30
bacleria
Micrococcusy 2.14 <2.00<2.00<200<2.00<2.00 230 230 <2.00<2.00

Staphylcoccus

Enterabacteria- 3.27 2.45 260 230 <2.00«<2.00 230 230 230 <2.00

ceae
Spore lorming <.2.00 <2.00<2.00<2.00<2.00<0200<2.00<2.00<2.00<2.00

acrohes
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