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Influence of Saline on Salmonellae as a Contani-
want of Dressed Chicken

E.E.A, Safwat and H. El-Sawah
s Animel Health Resewrch Institute, Dok, Giza.

THE use of sodium chloride solution in controlling salmo-
nella eontamination of poultry meat during slaughter and
processing will reduce and inhibit the growth of salmonells
contamination.

for human consumption treated frozen chicken meat
by NaCl and washed by tap water did not change the
palatability of meat.

Salmonellosis is to day one of the important food horn diseases
in nearly all parts of the world. To reduce Salmonells contaming-
tion, efforts have been made in several countries but no signifi-
cant effort have so far become apparent. Studying some factors
controlling the growth and death of Salmonella was one of the
offorts. Christian and Scott (1953) reported that Salmonella
will not grow on food stuffs when water activity is below about
0.94. However, on food with a water activity below this value
Salmonellae can survive for guite long periods without growth oc-
curring. There have been innumerable references o the finding of
salmonellae in dried eggs, flour, powdered milk and on the surface
of sausages whose water activity is considerable lesg than 0.90
(Kampelmacher, 1983).

Banwart and Ayres (1957) studied the effect of pil on the
growth of Saimonellae and mentioned that Salmonella can grow in
food with in a pH range about 4.5 to 85. While Mossel (1963)
reported that the rate of death is determined mainly by the tem-
perature and the type of acid present, the higher the temperature,
the more rapid is the death rate.

The use of chiorine in destroying salmonellae had been stu-
died by Dixon and Pooley, (1861) Nilsson and Regner, (1863}
and Patterson, (1972). Who mentioned that doze of 20 P/M —
900 P/M of chlorine in chill taulss will reduce the numbers of
salmonellae considerably but do not eliminate them completely
or duck skin.
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The aim of this experiment is to study the influence of sod-
nim chloride on salmonella organisms (8. typhi-murinzm) as a mearn
for controlling salmonecila umiamlnatmu in poultry meat during
dressing,

Material and Methods

Fup, No. [

8. typhi-muriem adjusted to Macferland tube No. 1., 1 ml
containing 16 microorganisms was inoculated into different con-
centration of NaCl to 0.8%, 1%, 2%, 3%, 49, 5Y, 6%, 7%, 8%,
9%, 0%, 18%, 209, 25%, 309 and 359% then subcultured on
MacConkey agar were done after instant inoéulation and after
24 hr,

T same test applied but using 100,600 micro-organisms per
tose,

Hep. No. 1

30 frozen chicken were contaminated by 5. typhi marium.
yery chicken was contaminated by 1 ml containing 100,000 mi-
cro-organisms 8. typhi-murium on the surface of skin and the abdo-
minal cavity and leave for 10 min to dry. Then instant im-
mersion into different concentration’ and %Lturated solutlcm of
NaCl followed by tap W'lt(:t‘ (Tab;e 332¢

,)a.mples from saturated solution Gf NaCl and the tap water
eiter use were taken for reisolation of 8. typhi-murium. Five
frozen chicken after being infected by S, typm«mwmm were ini-
moersed, only into the tap water as a control.

Ior isolation of salmonellae, the indirect method using selen-
its F' broth for 18 hr as well as MacConkey’s agar plates for 24
hr incubation at 43° were used. The suspected non-lactose fer-
menting colonies were picked up, purified and identified bioche-
mically according to Edwards and Ewing (1972).

Salmonella isolates were subjected to the slide agglutination
test using Salmonella polyvalent and monovalent diagnostic anti-
sera according to Kauffmann white scheme (1973),
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Results

Recovery of 8. typhi-murium (10,000,000 micro-organisms)
from solutions of different concentrations of NaCl 0.8, 1%,
and saturated one showed that the immersing of the organism for
mstant dipping gave positive reisolation for S. typhi-murium. Re-
covery after 24 hr from concentrations 0.89,, 1% till 209, zave
positive results. Reisolation from concentrations 25%, 30% and
(357, saturated solution) failed after 24 hr Table a).

Fable (1) : Reisolation of 8. typhi-muriuvm after being {reated by different
concentration of NaCl.

Time of Copzentration uf Hatl ¥

HEPOAUTE

10 BaCl  Saline 1% 28 39 46 K 4% TE S0 9% w8 5n 20% 5% 302 IR
vk

5 i . +
sesonds e’ + + o+ 4 - e - + 3 . +

Fhours o+ o+ 0+ 0+ & % 2 o+ o+ 4 44 e .

« Conmsentration of 3

Teble (2)¢ Relzoimtion of S, Liphi-muries™ oftes trested Uy §ifforent coscantontlon of Hall
Time of
expogure
o FeCl Smline 1% 2% % 4T 5N 6% 7H 0% =% 10K 5% 2L 45E 40 &sgl;nt«l

Y,

5 . .+ + + + - “
secondy  * + + o+ L TR S + 4
24 hoare  + + + o+ L T R T + - - “ -

e Consentredlon of 3o faphil-sariim 100,000 per el

Reigolation of K. typhi-muriwm (100,000 micro-organisms}
showed thet in instant dipping negative reisolation began from
concentrate of 25% till to saturated. Also negative reisolation
after 24 hr from the concentration 25% to saturated solution
positive reisolation of 8. typhi-murium from the treated chicken
meat and the NaCl sclution used in different concentrations (109,
15%, 20%, 25%, and 30%) could be attained. Also from the tap
water used for washing.

S. typhi-murium could not be reisolated from treated chicken
meat by saturated solution of NaCl and also from the saturated
solution and the tap water used for washing.

Hgypt. J. Anim, Prod. 25, No. 2 (1985),
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Discussion

The use of sodium ehloride solution in controliing Salmonels
contamination of poulfry meat during slaughtering and processing
wiit reduce and inhibit the growth of salraonella contamination.

The achieved results agreed with that veported by Cruick-
shank (1979) who stated that sudden exposure of bacteria to
sulution of high salt concentration (28% sodium chloride) may
couse plasmolysis i, temporary shrinkage of the protoplast and
it refraction from the eell wall due to the osmotic withdrawal
of water. This occurs much more readily in gram negative than
in gram positive bacteria. Sudden transfer from a concentrated
to o weak solution, or to distilled water, may cause plasmoptysis
i, swelling and bursting of the cell as a result of excessive os-
motic inhibition of water. It will be necessary to use saturat-
ed solution of NaCl in large scale in processing poultry plants
to avoid dilution of the solution during dipping poultry carcasses.
Adso after that dipping again in running clean water to remove
residues of salts from poultry meat and to cause plasmoptysis
ot saimonella cell.

TABLE 3. Reisolation of &. (yphi-murvium from experimentally infected
: chicken meat followed by insiant dipping in different econcentra-
tion of NaCl,

Concentration No.of Hos 01 Reizolo~ Reinolag~
of Hall exemined veinolation tion from tlon
frozen from chicken 1TaCl from top
chicken meat solution waler
10 % 5 5 +

15 % 5 5 - +

20 % 5 5 o+ P!

25 % 3 5 + t

30 % % L ® +

Saturated 5 i - .

polution

Dap water % el nei ugod s

*  Cencentration of 5. iyphi-murium 100,000 micro-prganizms per/chick
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The treated frozen chicken meat by NaCl and washed by tap
waker can be used for human consumption by beiling and frying
The results obtained showed that sueh treatment did not change
Lne palatability of mest,

On other hand, the use of sodiwm chloride solution in coa-
trolling salmonella contamination of poultry meat during slaught-
or and processary excells the use of chloride in that 1o growth
ol salmonella had been obtained after instant dipping in satu-
rated NaCl while it is reduced in numbers when using 20-20i
2/M of chioride after 10-60 min, as mentioned by Dixon and
Pooley (1981), Nilssen and Regner (1963) and Patterson, 1972j.
This plng the odour of ehloride during processing.
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