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SUMMARY

Damietta cheese was prepared from pasteurized milks containing
5 or 10% added sod. chloride. Pasteurized milk was inoculated
with L.monocytogenes strain V7 (milk isolate-serotype 1), before
addition of salt and rennet. Cheese samples were stored in their
whey at 30°C and examined periodically for L.monocytogenes
count, pH value, salt and moisture contents. There was a rapid
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increase in the numbers of L.monocytogenes during the manufact-
ure of both types of cheeses. L.monocytogenes could survive
until the end of the third week of storage, and reached a minim-
um of / 100 cells/g. which could not be recovered on the plates.
There was a decrease in pH value and moisture content of chees-
es, while the salt contents (water phase) increased gradually
during the storage period. The public health hazards, and the
suggestive measures were mentioned.

INTRODUCTION

Listeria monocytogenes is a potential foodborne pathogen and has become of
considerable concern to food industry in different countries. L.monocytogenes can cause
abortion in pregnant women and meningitis or meningioencephalitis in immunocomporomis-
ed men and women (SEELIGER, 1961, GRAY and KILLINGER, 1966 and RALOVICH,
1984).

Excretion of L.monocytogenes in milk as a result of Listeria mastitis has been
documented (SPIKA, et al. 1973 and GITTER, et al. 1980), while the isolation of Lister-
ia from milk of clinically: normal cow has been reported by GITTER, et al (1980).
Furthermore, HIRD (1987) stated that L.monocytogenes was recovered from a sour
cream like product and cottage cheese by-products.

A large outbreak of listeriosis occurred in Germany due to ingestion of raw milk
(SEELIGER, 1961). Moreover, pasteurized milk and fresh high moisture Mexican-style
cheese have been implicated in two recent outbreaks of listeriosis in U.S.A. FLEMING,
et al. 1985 and USPHS, 1985).

The ability of L.monocytogenes to survive during manufacture and storage of
cheeses has been studied by several investigators. IKONOMOV & TODOROV (1964) record-
ed that L.monocytogenes did not disappear from kachkaval cheese until after 50 to
70 days of storage at 18 to 22°C. SPIKA, et al. (1974) found that L.monocytogenes
survived the manufacture of white brined cheese, and increased in numbers from 240
to over 10 cells/g after 14 days of ripening. The organism can survive in unsalted
cheese prepared from infected skim milk through 7 days of storage at 3 105°C
(STAINER, et al. 1979).

This work was planned to determine the growth and multiplication of Listeria
monocytogenes during manufacture and storage of Damietta cheese.

MATERIAL and METHODS

Strain of L. monocytogenes:

L.monocytogenes strain V7 (milk isolate-serotype 1) was obtained from the Dept.
of food science, Univ. of Wisconsin, Madison, USA. A culture of L.monocytogenes was
prepared using Tryptose broth as described by RYSER, et al. (1985).
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Preparation of cheese: .

Raw milk obtained from the dairy farm of the faculty of Agriculture, Assiut Univ.,
was pasteurized at 63°C for 30 min. Broth culture L.monocytogenes was added
to the warmed (40°C) pasteurized milk to provide 3x10° cells/ml. A sample was taken
after inoculation to determi'pe L.monocytogenes count and pH value. The inoculated
pasteurized milk was divided inta two portions, which were salted by addition of sod.
chloride to give concentration of 5 and 10% The procedure described by FAHMY &
SHARARA (1950) was used to manufacture Damietta cheese. Two control blocks of
Damietta cheese were prepared from pasteurized milk containing the same percentages
of salt. Samples from the curd and finished product were tested for L. monocytogenes
count and pH value. Finished cheeses were examined for moisture, and salt content.
Cheeses with their controls were stored at 30+1°C and tested weekly for Listeria count,
pH value, moisture content and salt percentage.

Preparation of cheese samples for examination:
~ Cheese samples were prepared for examination according to Standard methods
(MARTH, 1978). '

Enumeration of L. monocytogenes:

Surface plating technique for each sample and its dilutions was done using Trypto-
se Agar supplemented with 40 Ug/ml. Nalidixic acid and 30 u/ml Polymyxin B sulphate
as described by HOFER (1983). The plates wre incubatd at 37°C for 24h., and typical
colonies presumed to be L.monocytogenes were counted. Confirmatory tests were done
on each isolate suspected to be L.monocytogenes as described by SEELIGER (1961).

pH value:
‘The pH value of cheese was determined using a pH meter (an orion Model 701)
equipped with standard electrode.

Moisture and salt content:

Moisture = was determined according to the Standard methods (MARTH, 1978).
The salt content in cheese was determined by the method of ATHERTON and NEW
LANDER (1977).

RESULTS

The obtained results were recorded in Table 1 and Fig. (1 & 2).

DISCUSSION

The results in (Table 1) reveal that, there was a gradual increase in salt cont-
ents (water phase) of cheeses during storage, while a decrease in moisture contents
occurred during this period. These changes were noted by SALEEM, et al. (1978); AHMED,
st al. (1983) and MOUSTAFA, et al. (1988).

A substantial multiplication: and rapid increase in the number of L.monocytogenes
occurred during manufacture of cheese prepared from milk with 5% added salt (Fig.
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1. annoczto@nes achieved its maximum population (4x10 cells/q) by the end
of cheese making, and rapidly lost its viability during storage period which could not
be recovered from cheese by the third week. lhe pH of cheese after preparation
was 6.5, and slowly decreased during storage. A low value of 4.1 was reached by
the end of the third week.

Concerning the results obtained from cheese made * from milke” with '10% added
salt (Fig. 2), an increase in the number of L.monocytogenes up to 510 cells/g was
achieved by the end of cheese manufacture.” The organism tapidly decreased in number
during storage —and -could not be detected by 'the third week. The pH value was 6.4
when curd was made and decreased to 5.0 at the third week of storage.

From the aforementioned results, it is evident that both types of cheese had
a similar pH value during their manufacture, Such pH was favorable for growth and
multiplication  of -L.monocytogenes. Similar  findings were reported by SPIKA (1974);
RYSER, et al. (1985) and RYSER & MARIH (1986).- The increased amount of salt had
an inhibitory effect on growth and multiplication of L.monocytogenes during manufacture
of cheese prepared from milk with 10% added salt (Fig. 2). Similar results were reported
by SHAHAMAT, et al (1980). However, LARSEN (1969) stated that L.monocytogenes
could survive high concentration of salt.

As shown in Fig. (1 & 2), L.monocytogenes lost its viability during storage period
of cheeses, and could not be rtecovered from cheeses by the end of ther third week.
This probably resulted from lactic acid production and consequent decrease of pH value
of cheeses during the storage, which had a negative effect on survival of L. monocyto-
genes. The obtained results are in agreement with the conclusion  of "IRVIN (1968),
that L.monocytogenes lost its viability ~and decreased in number at pH value below
5.5. Similar findings were obtained by RYSER, et al. (1985), while different results
were recorded by IKONOMOV & TODOROV (1964) and STAINER, et al. (1979). These
differerces can be attributed to the type of cheese used, techniques of cheese preparat-
ions and the variation in storage temperatures.

On conclusion, L.monocytogenes grew to a high level during cheese manufacture,
and survived for at least 15 days. The increased amount of salt served to retard growth
of such organism during cheese making, while at pH value lower than 5.5, L.monoczto—
genes lost its viability and  decreased in number. Therefore, Damietta cheese could
become of public. health hazard, if the milk is contaminated with L.monocytogenes,
and if growth of such organism occurs during curdling of  milk and preparation of chee-
se. Strict hygienic measures should be fellowed  during milk production, handling and
cheese processing to prevent the contamination by L.monocytogenes.
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Table (1)
Changes in chemical composition of Damietta cheese during storage

Cheese prepared from Cheese prepared from
£ milk with 5% salt milk with 10% salt
Time of
storage (weeks) TS5 Moisture Salt® 5% Moisture Salt
% % % % % %
0 Finished product 35.7 64.3 4.7 34.3 65.7 8.6
1 38.3 61.7 5.8 E 5 64.7 9.8
Z 411 58.9 6.4 38.2 61.8 10.0
3 42 58 6.5 40 60 10.3

- : Salt content in water phase of cheese.
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