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BRUCELLA MEEITENSIS IN DAMIETTA CHEESE

SUMMARY

The v1ab111ty of the local field strain of Brucella
melitensis blovar 37 the ‘prevalent strain in man
and anlmals in Egypt, Was studied in Damietta
cheese with, dlfferen’t concentratlons of salt and
stored at room temperature (22°C) and in
"refrigerator' (4 C) At room . temperature the
‘organism remamed V1ab4.é up to 15 15 and 8 days in
cheese containing 5, .7¢5 and 10% sodium chloride,
respectively. At réf:igerated temperature, the
organism survived fem%QS.ZS and 22 days in the
three types of chee_' reSpectively

Keywords: Damictta ql‘;&fsé‘dﬁ?ﬁ fradue) .

INTRDDUCTION ;
) i c-\ﬁ'; T * ;

Brucellosis is an miportant 2oonotic “disease that it could
be, under” “natural conditions, ‘transmitted from animals to man.
This hazard actually spread allover the world. Only . u i

B i 'i'.'worg&é Jhave been daclgred free:. £rom

: Sing‘mong the si% ispecies of ‘the *

“is the ;mm v:irulent and
a‘ﬁd animalsy~. A 5 i
heep, @ats COWS,. btfffé“lqeﬂr ancr'oamels
it s %“in their - mlh'vsj‘,
throughout almog%*_ b ‘éntire period of lactatient Hence
consumption of unt gp. m11k and milk products from infected
animals ~ exposes man' to” serioUs risk of infection by
Br.melitensis" arid Br abortus Thé brucella content of ‘milk
depends on ‘the stage of the dlseasé “in the animal concerning
and the, stage of lactation. Usually, the largest number of
brucellae are in the milk at the onset of the 1actat10n period,
but both the occurrence and numbers of - brucellae eXCreted at
any time can vary (ELBERG, 1981). R

Brucellosis can be transmtted from animal ° “to man either
directly or indirectly . Transmissidn of the ‘disease thr‘ough
direct contact originally ‘takes p‘lace through contact ‘with
infected animals and thus the ‘disdase is of ' ottupational
pattern as the infection is” ‘Timited "'to those who ‘Ynvolved ‘in
the field of animal husbandry. On the other hand, the indirect
route of transmission has a wide range of victims, as the
disease is mainly transmitted through the ingestion of milk or
milk products without prior heat treatment, where brucellae are
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usually found in the udder of the infected lactating animals
and can be easily excreted in milk (MEYER, 1964).

Damietta cheese is one of the most popular varieties of
cheeses in Egypt. It is traditionally prepared from raw milk
without addition of lactic acid starter or colorant. Moreover,
it may be consumed fresh or preserved in whey and it could if
contaminated be a major source of foodborne brucellosis.

No available literature is accessible concerning the
survivability of Br.melitensis in Damietta cheese and its role
in spreading the disease among human consumers. Therefore, this
research was planned to fulfil this gap.

MATERIAL and METHODS

Strains of Brucella melitensis:

The chosen strain was subcultured on brucella agar,
purified and then identified. Two days-old culture was
harvested using sterile saline. A viable count was made
according to the method adopted by ALTON et al. (1975). The
culture was added to milksbefore its manufacture to obtain a
final concentration 6.8x10°CFU/ml milk.

Preparation of Damietta cheese:

Cheese was made from raw brucella free buffalo milk
containing 5, 7.5 and 10% sodium Chloride. Raw milk was
inoculated with saline suspension of Br.melitensis harvested
culture to give an initial inocula of 6.8x10° CFU/ml milk. A
sample was taken after inoculation to determine the Br.
melitensis count. The inoculated raw milk was divided into
three equal portion. Every portion was salted by addition of
sod. chloride to obtain the desired concentration. The
proceddure described by FAHMI and SHARARA (1950) was used to
manufacture Damietta cheese. Raw puffalo milk used for this
experiment was obtained from the Dairy Technology Dept., Animal
Production Research Institute, Dokki, Giza. After manufacture,
(each type of infected cheese), the cheese and the whey were
divided into twg portions; the first one was stored at room
temperature [22°C), while the second portion was kept in a
refrigerator (4 C). Every type of salted cheese and its whey
was tested periodically for the presence of viable brucella
organisms, as well as for sodium chloride and acidity
percentages.
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Bacteriological examination of inoculated cheese:

Isolation of Br.melitensis was carried out by culturing
the cheese and whey separately on brucella agar using the
technique adopted by ALTON et al. (1975).

Sodium chloride percent:

The salt content of cheese was measured with the test
described by ATHERTON and NEWLANDER (1977).

Acidity percent:

The titratable acidity (Lactic acid percent) was
determined according to LING (1963).

RESULTS
Are presented in tables 1 and 2.
DISCUSSION

Cheese made from raw milk containing brucella organisms
should be subjected to adequate heat treatment during
manufacture. Depending on the initial infecting dose and
characteristics of the dairy products, brucella organisms may
remain viable for long period.

In some countries the sale of certain dairy products made
from raw milk is prohibited until after a reasonable storage
time to allow many pathogenic bacteria to die. Concerning the
viability of the 1local field strain of Br.melitensis 1in
Damietta cheese and whey stored at room temperature, the
results represented in Table(1) show that the inoculated
organism was present up to 15, 15 and 10 days in cheese
containing 5, 7.5 and 10% added sod. chloride, respectively.
While, the organism survived for 3 days in the whey of all
types of salted cheeses. On the other hand, the results in
Table (2) indicate that Br.melitensis remained viable for 25,25
and 22 days in different types of salted cheeses stored in
refrigerator (4°C), respectively. While, it survived for 8 days
in the whey of different types of salted cheeses.

The majority of the researches on the survivability of
brucellae in cheese has been carried out in Europe with other
cheese varieties. ALIVISATOS (1947) inoculated Br.melitensis
into raw milk and pasteurized milk used for the manufacture of
soft Feta cheese. According to the same author the organism
survived in raw milk cheese for 4-16 days and for 10-26 days in
pasteurized milk cheese. GARGANI (1952) showed that
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Br.melitensis inoculated into Pecorino cheese did not survive
for more than 90 days. Many outbreaks of brucellosis in USA and
France were traced to cheese made from unpasteurized goat milk
(STILES, 1945 and BOYER et al., 18579

The effect of storage temperature on the longevity of the
microorganisms 1is striking. Storage temperature obviously
affect the survival rate, as Br.melitensis strain survived
longer at refrigerator temperature (4°C). If the temperature is
high, it favours the growth of lactic acid producing bacteria,
thus increasing the acidity and causing the death of the
organism. On the contrary, when it is low the aciduric bacteria
grow more slowly, thus allowing the organism to survive longer.
It is also noted that the organism survived in cheese (solid
phase) for longer periods than in whey (liquid phase), as the
organism tends to survive in liquid media for shorter periods
than it does in solid media (ALTON et al., 1975).

The acidity or pH is an important factor that influences
the growth rate of microorganisms. The results of acidity
percentages of cheese recorded in the same Tables show that as
the storage period advanced the acidity percentage increased
and this consequently affects the survival of the organism in
cheese. This observation agrees with that of KUZDAS and MORSE
(1954) and SALEM et al. (1974).

Salt concentration is one of the main factors that control
the growth of microorganisms. Sodium chloride is used in Egypt
in preparation of some cheeses (Damietta and Kareish cheeses)
with different concentrations. It is evident from the obtained
-results recorded in the same Tables that as the storage period
advanced, the sodium chloride percentage of cheese increased,
this may be attained to the dryness of cheese during storage.
Sodium chloride with low concentrations has little inhibitory
effect on the growth rate of pathogenic microorganisms in
sterile milk, but it has no effect when raw or pasteurized milk
was used. This may be due to the inhibitory effect of sod.
chloride on other normal flora that are not salt tolerant
(IBRAHIM et al., 1981). However, HIGNETT et al. (1967) found
that Ringer’s solution had a markedly adverse effect on the
viability of Br.abortus when used as a preservative or as a
diluent. ‘

The higher concentration of sod. chloride has 1little
germicidal action on pathogenic organisms, hence the action of
sod. chloride depends to a large extent on the medium in which
it is dissolved, where it is more active when dissolved in
distilled water than when it 1is dissolved in a medium
containing protein as milk. This was attributed to the fact
that many cations of sod. chloride combine with proteins to
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form an insoluble albuminate, hence the content of free sodium
ions in the medium is diminished (WILSON and MILLES, 1975).

On conclusion, the obtained results proved that the
survival period of Br.melitensis strain under experiment has a
significant public health importance. Acidity percent and the
storage temperature as well as the time of storage has a direct
effect on the viability of the organism. On the other hand, the
concentration of sod. chloride has a little effect on the
longevity of the organism. Furthermore, the method used to make
cheese do not kill brucellae. These findings encourage us to
recommend that soft cheese should be manufactured from
posteurized milk, as the pasteurization temperatures were found
to inactivate brucellae. In case of Damiettta cheese
manufactured from raw milk, it should not be consumed before at
least 15 days after preservation in room temperature or 25 days
if kept in refrigerator TR -
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Table (1) :Viability of the local Jfield Br. melitensis biovar 3 in
Damietta cheese stored at room temperature (22 oC) .

Salt concentration

- Storage 5%Na Cl 7.5% Na Cl 10% Na CI

Period Surv. Salt Acid Surv. Salt Acid Surv. Salt Acid
day) Ch W % % ChW % % Cnwon s

5.84 0.22 ®eh TS 0,27

1 Food & 012 Eo @
2 Ll + + + +
3 + + + + +
3 E RS el $ a
8 = 386 092 # - €0l 04 + - 7.45 048
10 L il + - -
13 + = i + - =
15 t = 381 051 + . 624 063 =~ $.56 0.837
18 - - SR - -
20 - - = s

Ch : Cheese W : Whey Surv. : Survivability
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Table (2) :Viability of the local field Br. melitensis biovar 3 in

Damietta cheese stored in refrigerator (4 °C) .

Salt concentration

Storage 3%Na Cl 7.5% Na Cl 10% Na Cl
Period Surv. Salt Acid Surv. Salt Acid Surv. Salt Acid
(day) Ch W % % Ch W % % Ch W % %
l i i 35 002 + -+ 584 022 + + 7.01 0.27
2 t t +  + + +

& - + " S - S

8 + + 3.54 020 + + 601 029 + + 7.42 032
10 b B - + -

13 + - + + + -

15 + - 381 031 + + 623 038 + - 8.56 0.43
18 e + o+ + -

20 + - + + + -

22 + - 412 033 + + 683 047 + - 8.66 0.57
23 2k - + 4+ 5 =

24 + - + + - -

25 - - + o+ - -

26 - - 412 051 - - 684 0.72 - - 8.66 0.86
Ch : Cheese W : Whey Surv. : Survivability
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