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Kariesh cheese is a soft acid cheese made from naturally fermented skimmed milk
mainly at farmers' home. Although it is an excellent source of nutritive substances, it
is unhygienically produced and pose public health risks due to raw contaminated
milk. Efficacy of acetic and citric acids were evaluated as an alternative method for
kariesh cheese production to reduce the risk of S. Typhimurium and E. coli. food
poisoning. The yield of cheese did not significantly differ (P>0.05) between citric
acid treatments and control, but acetic acid treatments were significantly (P<0.01)
the lowest yield. For sensory evaluation, lemon juice treatment was significantly the
lowest score, while other treatments did not differ significantly (P>0.05). Acetic acid
1% was the most effective antimicrobial, producing a significant (P<0.01) 3.5 log
reduction in S. Typhimurium and 1.84 log reduction in E. coli followed by Acetic
acid 0.75%; 1.9 and 0.9 log reduction in S. Typhimurium and E. coli levels,
respectively. Meanwhile, citric acid (0.75% and 1%) resulted in non-significant (P>
0.05) reductions in both of S. Typhimurium and E. coli levelS. Citric acid 2%
achieved significant but low biological value reductions (0.59 and 0.58 log
reduction) in S. Typhimurium and E. coli levels, respectively. But 3% citric acid
treatment significantly (P<0.01) reduced S. Typhimurium and E. coli by 1.7 and
1.52 log reduction in comparison with the initial count. These results suggested that
treatment of raw skimmed milk with acetic acid 1% or citric acid 3% is a good
alternative for production of hygienic kariesh cheese.
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INTRODUCTION

product is made at home from naturally fermented
skimmed milk. Then it is ready to be consumed as
fresh cheese. It is mainly manufactured by small

Cheese plays an important role in the Egyptian
diet, and many people such as farmers eat a certain
amount of cheese with at last one meal a day owing to
its high protein content, low fat and price; most of the
cheese is consumed either directly or with bread
(Todaro et al., 2013). Kariesh cheese is a soft acid
cheese commonly made and consumed in Egypt. This
cheese is an excellent source of protein, amino acids,
calcium,  phosphorus, vitamins and  many
micronutrients. Environmental conditions prevailing
during processing and storage, combined with the
composition of the cheese often, which reduces
considerably its quality (Reps et al., 2002). It is an
acid coagulated fresh cheese, made from skimmed
milk (cow milk, buffalo milk or buttermilk from sour
cream) with soft composition, white curd and slightly
salty (Francois et al., 2004). Manufacture of such
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holders and sold at local markets. Thus, the product is
exposed to contamination with several types of
microorganisms.

The quality and composition of kariesh cheese may
vary considerable due to such factors as the quality
and composition of the clotted skim milk, the method
of manufacture, the time required to complete the
drainage of whey, the quality of salt added and the
method of handling the finished cheese. (Fahmi,
1950; EI-Gendy, 1983; Abou-Donia, 1984, 1991,
1995, 1999* ).

All microbiological quality parameters indicated low
milk quality just before the milk is transferred into
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cheese factories. These results suggest that milk is
heavily contaminated right from the farm level (Hofi,
2011). Kariesh cheese is unhygienically produced and
pose public health risks. Fadel and Jehan (2009)
reported Enterobacteriaceae mean count of 6.78 log
cfu/g. E. coli was detected in 56 % of the examined
kariesh cheese with mean count of 2.97x10%g in
Beni-Suef city and surrounding villages (Meshref,
and Hassan, 2009). In Qena City Hassan and Elmalt
(2008) recovered E. coli from 38 (76%) of raw milk
and 11 (47.8%) of kariesh cheese samples with 6.1%
of the isolates were VTEC.

Shiga toxin producing E. coli (STEC) was first
recognized as a human pathogen in 1982 in the USA
when strains of serotype 0O157:H7 caused two
outbreaks of hemorrhagic colitis (Wells et al., 1983).
Cattle are the reservoir of the pathogen and
consumption of raw milk of bovine origin are
considered to be the main cause of several outbreaks
of E. coli O157:H7 (Chapman et al., 1993).

Contaminated unpasteurized dairy products such as
raw milk and raw milk cheese have been incriminated
in recent foodborne STEC outbreaks (CDC, 2007).
Fermented dairy products manufactured using raw
milk contaminated with E. coli O157:H7 can pose a
threat to human health. It has been shown that if
present in raw milk, the pathogen can survive during
the manufacturing and ripening stages of dairy
products that do not undergo a sufficient heating step,
like soft cheeses, aged cheddar cheese, feta cheese
and even yoghurt (Govaris et al., 2002). In Egypt, the
incidence of E. coli is widely ranged from 6% to 86%
in raw milk and kariesh cheese collected from
different farmers houses and shops (El-Hady et al.,
1995; Abdul-Raouf et al., 1996; Hassan and Afify,
2007; Basha and Zayed, 2012) with count more than
10* cfu/g (Ghada et al., 2004; Meshref, and Hassan,
2009). It is worthily to note that presence of E. coli in
milk and milk products is an indication of direct or
indirect fecal contamination. Toxigenic E. coli is
found in soft cheeses made from raw cow's milk and
can pass to the milk destined to make cheese, and
survive and that could make soft cheese to be
considered as a possible vehicle of infection (Quinto
and Cepeda, 1997).

Salmonella is consistently the most common bacterial
pathogen in laboratory confirmed foodborne illness
cases in USA with S. Typhimurium the most serotype
representing 19% (Mani-Lépez et al., 2012).
Salmonella species is the causative agent on several
outbreaks of foodborne diseases particularly in dairy
products. Raw milk is an important vehicle for
salmonellae causing human infection (Kasrazadeh
and Genigeorgis, 1994). Soft cheese from
unpasteurized cows' milk was the cause of outbreaks
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occurred in France due to S. Typhimurium (De Valk
et al., 2000) and England and Wales due to S. Dublin
(Maguire et al., 1992).

Consumers  are increasingly  avoiding the
consumption of foods treated with chemicals. There
is an increasing interest in applying natural
antimicrobial compounds in the food industry.
Natural alternatives are needed to achieve a high level
of safety with respect to foodborne pathogenic
microorganisms (Rauha et al., 2000). Organic acids
offer several advantages as antimicrobials because
they are generally recognized as safe (GRAS), have
no limited acceptable daily intake, are low-cost, easy
to manipulate, and effect minor sensory changes on
the product. However, it is important to use these
acids according to good manufacture practices in
order to avoid the development of strains resistant to
acidic conditions (Mani-Lopez et al., 2012).

Organic acids such as citric and acetic acids have
been used for years for decontamination of bacteria
on beef, pork, and poultry (Mani-Lopez et al., 2012).
Using of lemon juice or vinegar in food (as salads)
provide a harsh environment for foodborne pathogens
such as Salmonella and E. coli to survive because of
the acetic or citric acids (Beuchat et al., 2006).

The aim of this study was to investigate the use of
citric and acetic acids from natural sources to produce
kariesh cheese as alternative method for home
traditional method without affecting the traditional
taste.

MATERIALS and METHODS

1. Fresh cow's skimmed milk was obtained from
Dairy processing unit, Animal Production Research
Institute (8.98% total solids, 0.48% fat, 3.5%
protein, 4.9% lactose, 0.69% ash and pH 6.7).

2. Yoghurt starter culture, lactic yoghurt culture (Yo-
Mix 495 LYO 100 DCU) was obtained from
Danisco, France.

3.Natural lemon juice (4.48% acidity as citric acid)
Vinegar (5%) from local market.

4. Citric acid (Merck) and commercial fine food grade
salt (EI-Nasr Chemicals Salinas Company).

5.Lemon juice was used as citric acid source for final
concentrations of 0.75% and 1%, while citric acid
crystals was used for 2% and 3%. On the other
hand, vinegar was used for acetic acid treatments
for final concentrations of 0.75% and 1%.
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Cow's skimmed milk was divided into 4 groups; the
first (control) was used for making of kariesh cheese
as described by Fahmi (1950). Milk was pasteurized
at 80°C for 15 s, thereafter cooled to 40°C then
inoculated with 3% (v/v) of yoghurt starter culture.
The other three groups were used for making kariesh
cheese by adding natural lemon juice (T,) (as citric
acid 0.75% and 1% final concentration), citric acid
(T3) (2% and 3%) and vinegar (T4) (as acetic acid
0.75% and 1% final concentration). While adding of
acids milk was shaken every 5 min until the pH
reached to 4.6. All treatments were incubated at 37 °C
up to curding. Salt at 1% was added between cheese
layers and the curd was left to whey drain into small
cheese molds at room temperature overnight. Three
replications were performed.

Sensory analyses: Organoleptic evaluation was
carried out according to the scheme of (Bodyfelt and
Potter, 2009). Kariesh cheese samples were subjected
to organoleptic analyses by Staff Members of the
Dairy Technology Department (Animal Production
Research Institute, Agriculture Research Center,
Cairo, Egypt). The sensory attributes evaluated were
the flavour (1-10 points), body and texture (1-5
points) and appearance and colour (1-5 points).

Bacteriological analysis

Culture preparation: Salmonella Typhimurium
(ATCC 14028) and Escherichia coli (ATCC 8739)
strains (acquired from the Department of Food
Hygiene, Animal Health Research Institute) from
frozen cultures were activated with two successive
passes in 9 ml of tryptic soy broth (TSB) (Oxoid) and
incubated at 37°C for 18 h. For each individual strain,
1 ml of the stock inoculum was added to 100 ml of
TSB and incubated with shaking at 37°C for 18 - 24 h
to reach a final concentration of approximately 10°
CFU/mL (determined by plating serial dilutions on
XLD and EMB agar, Oxoid). Then, 2.5 ml of the
stock inoculum was added to 250 ml of milk to give
final concentration of approximately 10° CFU/mL.
The inoculated milk was counted on selective media
for each strain (XLD, for S. Typhimurium and EMB,
for E. coli) in duplicate to determine the initial count
before treatment with the organic acids.

Bacterial count: After treatments, 25 g of cheese
were placed in a stomacher bag with 225 ml of 0.1%
peptone water and stomached for 1 min. Serial
dilutions were prepared, spread plated in duplicate on
XLD, for S. Typhimurium and EMB, for E. coli and
incubated at 35°C for 24 h. Colonies were
enumerated, and the CFU/g of the cheese was
calculated.

Statistical analysis: A completely randomized design
was selected. The experiment was conducted in three
repetitions. Data were analyzed by using the mixed
procedure from SPSS software (release 20, IBM CO)
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after logarithmic transformation for bacteriological
count. Means were separated by Fisher’s least
significant difference test, and significance was tested
ata = 0.05.

RESULTS

Yield of cheese: The yield of kariesh cheese was
affected by the kind of acidulant. The yield of cheese
made by citric acid (T3) (19.05%) was the highest,
followed by that made by natural lemon juice (T,)
(18.89%) and the lowest yield was recorded by acetic
acid (T,) (16.94%) compared to that made by the
control (18.9%). There was no significant difference
(P>0.05) between the yield between control and citric
acid treatments (T2 and T3). On the contrary, acetic
acid treatments were significantly (P<0.01) the
lowest.

Sensory properties: The scores for sensory
evaluation of fresh kariesh cheese manufactured by
various ways are presented in Table (1). The type of
milk coagulation was the principle factor influencing
the sensory properties of cheeses. Kariesh cheese
made with yoghurt starter (control), the citric acid and
the acetic acid were more accepted by the panelists
(reach flavour and creamy body and texture) as
compared with that made by the natural lemon juice
(P<0.01), which characterized by lemon flavour and
crudeness body and texture. Moreover, control, acetic
acid (T3) and citric acid (T4) cheeses were
characterized by whiter colour than natural lemon
juice (T»).

Bacteriological analysis: Fig. (1) represented the
results for reduction in counts of S. Typhimurium and
E. coli for different treatments during manufacturing
of kariesh cheese. Acetic acid 0.75% achieved a
significant (P<0.01) reduction in S. Typhimurium and
E. coli levels (1.9 and 0.9 log reduction, respectively)
compared with the initial counts. Acetic acid 1% was
the most effective treatment in this study, producing a
significant (P<0.01) 3.5 log reduction in S.
Typhimurium and 1.84 log reduction in E. coli levels
in comparison with the initial counts.

The treatment with citric acid (0.75% and 1%)
resulted in non-significant (P> 0.05) reductions in S.
Typhimurium (0.3 and 0.38 log reduction,
respectively) and E. coli levels (0.2 and 0.3 log
reduction, respectively). Although citric acid 2%
achieved significant reductions in S. Typhimurium
and E. coli levels (0.59 and 0.58 log reduction,
respectively) in comparison with the initial count, it
may not be considered biologically significant for a

processing antimicrobial intervention. By
comparison, 3% citric acid application resulted in
significant (P<0.01) 1.7 log reduction in S.

Typhimurium and 1.52 log reduction in E. coli levels.



Table 1: Sensory evaluation scores of fresh cheese
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Cheese Flavour Body and texture Appearance and colour Total
treatments (1-10 points) (1-5 points) (1-5 points) (20 points)
Control 10° 49°% 4.7°% 19.6°
T, 7° 3° 3° 13°
T3 9.9% 492 4.8° 19.6°
Ty 9.8° 4.9° 4.8° 19.5°%

Means having different letters are significantly differ (P<0.01)

Fig. (1): Reduction of S. Typhimurium and E. coli counts after treatment with
different concentrations of acetic and citric acids (log cfu/g)
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DISCUSSION

Yield of cheese: The increase in yield of cheese could
be explained by the denaturation and precipitation of
whey proteins and/or by higher retention of water in
the soft curd formed (Zaki et al., 1974; Abdel-Razig,
1996).

Sensory properties: Gobbetti et al. (1998) remind
that the flavour intensity score of cheese was
probably due to the combination of the higher
concentration of lactic, citric and acetic acids and free
amino acids and soluble peptides. Very few sensory
differences between the control samples and the
treated samples were detected by a consumer panel.
Thus, organic acid treatments did not cause serious
adverse sensory changes. Use of these antimicrobial
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treatments can be a promising intervention (Harris
et al., 2006).

Bacteriological analysis: Organic acids are
considered weak acids meaning the antimicrobial
effect of organic acids is mainly caused by its
undissociated forms (Malicki et al., 2004). They
passively diffuse through the bacteria cell wall and
internalizing into neutral pH dissociating into anions
and protons. Release of the protons causes the
internal pH to decrease which exert inhibitory effects
on the bacteria (Ricke, 2003). The pH at which the
acid is half dissociated (pKa) of citric and acetic acids
varies between 3 and 4 (Dibner and Buttin, 2002)
which is near to pH of cheese making (4.6).

Somewhat lower results were recorded by Harris
et al. (2006) on beef trim treated with 2% acetic acid
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as E. coli O157:H7 and S. Typhimurium were
reduced by 1.5 to 2.0 log cycles. Acetic acid is widely
used as preservative substances and pH-adjusting
ingredients in various foods. As preservatives, acetic
acid gain their antimicrobial effect by lowering the
pH-value below the growth range, and their
undissociated forms of acid inhibit the metabolic
mechanisms of organisms (Jay, 1978).

Similarly Skrivanova et al. (2006) found that citric
acid 0.4% didn't influence growth of E. coli strains
and Salmonella sp. Also Seo et al. (2013) recorded
0.28-0.57 log reductions of E. coli O157:H7 and
S. Typhimurium after treatment with citric acid 1 and
2%. The addition of citric acid and acetic acid each
reduced the growth of Enterobacteriaceae (Bradley
et al.,, 2011) and inhibit the growth of pathogenic
bacteria such as E. coli (Makino et al., 2000). The
bactericidal effect of acids increased with the
increasing concentration. However, the inhibitory
activity of organic acids during the storage varied
with the kinds and concentrations of the acids. As for
total plate counts, acetic acid was found to have the
highest bactericidal activity, whereas citric acid was
found to be the most inhibitory for coliform and
S. Typhimurium (Seoknam et al.,, 2003). Rapid
acidification in the early stages of the process of raw
milk cheeses manufacture is a key factor to
effectively control the development of pathogens with
low core contamination in raw-milk (Millet et al.,
2006).

Difference between the effect of acetic and citric
acids may be referred to that, lethal effects of these
weak acids depend on concentration, pH of the
environment and the dissociation constant of each
acid beside adapted or resistant strains due to sub-
lethal conditions (Foster and Hall, 1990).

Results of this study indicate that adding of vinegar to
milk in the rate of 1% or citric acid 3% are effective
antimicrobial intervention for kariesh cheese making.
Given the significant microbial reductions observed it
is an attractive and effective alternative for traditional
process.

REFERENCES

Abdel-Razig, A.K. (1996): The production of white
soft cheese from different milk sources. M. Sc.
Thesis, University of Khartoum, Sudan.

Abdul-Raouf, U.M.; Ammar, M.S. and Beuchat, L.R.
(1996): Isolation of Escherichia coli 0157:H7
from some Egyptian foods. Int. J. Food
Microbiol., 29 (2-3): 423-426.

Abou-Donia, S.A. (1984): Egyptian fresh fermented
milk products. New Zealand, J. Dairy Sci. and
Technol., 19: 7-18.

44

Abou-Donia, S.A. (1991): Manufacture of Egyptian
soft pickled cheese. In: Feta and Related
cheese. Chapter 5. R. K. Robinson and A. Y.
Tamime (Eds.), Ellis Horwood Publishers Ltd.,
U. K., pp.: 160-208.

Abou-Donia, S.A. (1995): Contribution Concerning
Colour Guide of Egyptian cheese and
Fermented Milks. P. K. Robins (Ed.),
Chapman & Hall, London.

Abou-Donia, S.A. (1999%: Geographical distribution
and historical development of Ancient
Egyptian dairy products. Egyptian J. Dairy
Sci., 27: 359-368.

Abou-Donia, S.A. (1999°): Importance of fermented
milks and related cheese in the Egyptian diet.
Proceedings of the Alexandria Symposium on
Starter Culture and their Use in Dairy Industry.
Alexandria 15-17 Nov., pp.: 108-114.

Basha, O.A. and Zayed, A.F. (2012): Studies on
Escherichia coli Isolated from Kareish cheese
and its sensitivity to some plant oils. J. Egypt.
Vet. Med. Assoc., 72 (3): 363-377.

Beuchat, L.R.; Ryu, J.H.; Adler, B.B. and Harrison,
M.D. (2006): Death of Salmonella,
Escherichia coli 0157:H7, and Listeria
monocytogenes in shelf-stable, dairy based,
pourable salad dressings. J. Food Prot., 69:
801-814.

Bodyfelt, F. and Potter, D. (2009): Creamed cottage
cheese. In: Clark, S., Costello, M. Drake, and
M. Bodyfelt, F. (Eds.). The Sensory Evaluation
of Dairy Products. 2. Springer Sci. Business
Media, LLC, New York. USA. pp.: 167-190.

Bradley, E.M.; Williams, J.B.; Schilling, M.W.;
Coggin P.C. and Crist, C. et al. (2011): Effects
of sodium lactate and acetic acid derivatives on
the quality and sensory characteristics of hot-
boned pork sausage patties. Meat Sci., 88:
145-150.

CDC (Centers for Disease Control and Prevention)
(2007): Escherichia coli O157:H7 infection
associated  with  drinking raw  milk-
Washington and Oregon, November-December
2005. Morb. Mortal. WKkly. Rep., 56: 165-167.

Chapman, P.A.; Wright, D.J. and Higgins, R. (1993):
Untreated milk as a source of verotoxigenec
Escherichia coli O157:H7. Vet. Rec., 133:
171-172.

De Valk, H.; Delarocque-Astagneau, E.; Colomb, G.;
Ple, S.; Godard, E.; Vaillant, V.; Haeghebaert,
S.; Bouvet, P. H.; Grimont, F.; Grimont, P.
and Desenclos, J.C. (2000): “A community--
wide outbreak of Salmonella enterica serotype
Typhimurium infection associated with eating
a raw milk soft cheese in France”. Epidemiol.
Infect., 124: 1-7.

Dibner, J.J. and Buttin, P. (2002): Use of organic
acids as a model to study the impact of gut
microflora on nutrition and metabolism. J.
Appl. Poultry Res., 11: 453-463.



El-Gendy, S.M. (1983): Fermented foods of Egypt
and the Middle East. J. Food Prot., 46(4):
358-367.

El-Hady, H.A.; Halawa, H. and Elshenawy, S.
(1995): Surveillance of Enterohaemorrhagic
Escheric coli (E. coli O157:H7) in milks and
karesh cheese. Assiut Vet. Med. J., 33 (66):
110-113.

Fadel, H.M. and Jehan, I. (2009): Prevalence and
significance  of Staphylococcus aureus and
Enterobacteriaceae species in selected dairy
products and handlers. International J. Dairy
Science, 4: 100-108.

Fahmi, A.H. (1950): Studies on Kareish cheese.
Ph.D. Thesis, Reading University, Reading,
England.

Foster, JW. and Hall, H.K. (1990): Adaptive
acidification tolerance response of Salmonella
Typhimurium. J. Bacteriol., 172: 771-778.

Francois, Z.N.; Ahmed, N.; Félicit¢, M.T. and El-
Soda, M. (2004): Effect of ropy and capsular
exopolysaccharides  producing strain  of
Lactobacillus  plantarum 162 RM on
characteristics and functionality of fermented
milk and soft Kareish type cheese. African J.
Biotechnology., 3: 512-518.

Ghada, Z.A.; Alia, M.H.; Soha, Al-S.; Magdy, N.A.
and Mohammed, F.S. (2004): Chemical,
nutritional and microbiological evaluation of
some Egyptian soft cheeses. The Egyptian J.
Hospital Medicine, 17: 44-57.

Gobbetti, M.; Carsetti, A.; Smacchi, E.; Zocchetti, A.
and De Angelis, M. (1998): Production of
Crescenza cheese by incorporation of bifido
bacteria. J. Dairy Sci., 81: 37-47.

Govaris, A.; Koidis, P. and Papatheodorou, K.
(2002): Behavior of Escherichia coli O157:H7
in sour milk, cow's milk yogurt and ewe's milk
yogurt. J. Dairy Res., 69: 655-660.

Harris, K.; Miller, M.F.; Loneragan, G.H. and
Brashears, M.M. (2006): Validation of the use
of organic acids and acidified sodium chlorite
to reduce Escherichia coli 0157 and
Salmonella Typhimurium in beef trim and
ground beef in a simulated processing
environment. J. Food Prot., 69: 1802-1807.

Hassan, G.M. and Afify, S. I. (2007): Occurrence of
some pathogenic microorganisms in Kareish
cheese and their public health significance. BS.
Vet. Med. J., 5" Scientific Conference, pp.:
142-150.

Hassan, S.A. and Elmalt, L.M. (2008): Informally raw
milk and Kareish cheese investigation on the
occurrence of toxigenic Escherichia coli in
Qena city Egypt with emphasis on molecular
characterization. Ass. Univ. Bull. Environ.
Res., 11(2) 35-42.

Hofi, M. (2011): Contamination in dairy chains and
approaches to quality control in Egypt. Internet
J. Food Safety, 13: 264-269.

45

Assiut Vet. Med. J. Vol. 61 No. 145 April 2015

Jay, J.M. (1978): Food Preservation by the Use of
Chemicals. Modern Food Microbiology. 2"
ed. D. Van Nostrand Company, New York,
176-177.

Kasrazadeh, M. and Genigeorgis, C. (1994):
Potential growth and control of Salmonella in
Hispanic type soft cheese. Intern. J. Food
Microbiol., 22: 127-140.

Maguire, H.; Cowden, J.; Jacob, M.; Rowe, B.;
Roberts, D.; Bruce, J. and Mitchell, E. (1992):
“An outbreak of Salmonella Dublin infection
in England and Wales associated with a soft
unpasteurized cows' milk cheese”. Epidemiol.
Infect., 109: 389-396.

Makino, S.; Cheun, H.; Tabuchi, H. and Shirahata, T.
(2000): Antibacterial activity of chaff vinegar
and its practical application. J. Vet. Med. Sci.,
62: 893-889.

Malicki, A.; Zawadzki, W.; Bruzewicz, S.; Graczyk, S.
and Czerski, A. (2004): Effect of formic and
propionic acid mixture on Escherichia coli in
fish meal stored at 12°C. Pak J. Nutr., 3:
353-356.

Mani-Lopez, E.; Garcia, H.S. and Lopez-Malo, A.
(2012): Organic acids as antimicrobials to
control Salmonella in meat and poultry
products. Food Res. Intern., 45: 713-721.

Meshref, A.M.S. and Hassan, G.M. (2009):
Bacteriological status of some soft cheeses
sold in Beni-Suef city. Assiut Vet. Med. J., 55:
112-123.

Millet, L.; Saubusse, M.; Didienne, R.; Tessier, L.
and Montel, M.C. (2006): Control of Listeria
monocytogenes in raw-milk cheeses. Inter. J.
Food Microbiol., 108: 105-114.

Quinto, E.J. and Cepeda, A. (1997): “Incidence of
toxigenic Escherichia coli in soft cheese made
with raw or pasteurized milk”. Lett. Appl.
Microbiol., 24: 291-295.

Rauha, P.; Remes, S.; Heinonen, M.; Hopia, A. and
Kahkonen, M. et al. (2000): Antimicrobial
effect of Finnish plant extracts containing
flavonoids and other phenolic compounds. Int.
J. Food Microbiol., 56: 3-12.

Reps, A.; Drychowski, L.J.; Tomasik, J. and Niewska,
K.W. (2002): Natamycin in ripening cheeses.
Pakistan J. Nutrition, 1(5): 243-247.

Ricke, S.C. (2003): Perspectives on the use of organic
acids and short chain fatty acids as
antimicrobials. Poultry Sci., 82: 632-639.

Seo, S.; Jung, D.; Wang, X.; Seo, D.J.; Lee, M.H.;
Lee, B.—H. and Choi, C. (2013): Combined
effect of lactic acid bacteria and citric acid on
Escherichia coli 0157:H7 and Salmonella
Typhimurium. Food Science and
Biotechnology, 22 (4): 1171-1174.

Seoknam, K.; Aera, J.; Sang, O.L.; J.S. M.; Il S.K.
and Mooha, L. (2003): Effect of organic acids
on microbial populations and Salmonella



Assiut Vet. Med. J. Vol. 61 No. 145 April 2015

Typhimurium in  pork loins.  Asian- Wells, J.G.; Davis, B.R.; Wacsmuth, 1.K.; Riley, L.W.;

Australasian J. Animal Science, 16 (1): 96-99. Remis, R.S.; Sokolow, R. and Morris, G.K.
Skrivanova, E.; Marounek, M.; Benda, V. and (1983): laboratory investigation of
Brezina, P. (2006): Susceptibility of hemorrhagic colitis outbreaks associated with a
Escherichia  coli, Salmonella sp. and rare Escherichia coli serotype. J. Clin.
Clostridium perfringens to organic acids and Microbiol., 18: 512-520.
monolaurin.  Veterinarni  Medicina, 51(3): Zaki, M.H.; Metwalley, N. and EI-Koussy, H. (1974):
81-88. Domiati cheese stored at room temperature as
Todaro, A.; Adly, F.A. and Omar, O.H. (2013): affected by heat treatment of milk and different
History, Processing and Quality Enhancement salting levels. Agric. Res. Rev., 52: 217- 231.

of Traditional Egyptian Kareish Cheese: A
Review. Food Sci. & Technol. 1(1): 1-6.

4 gl (alaal) (any aldiuly pdeall cpad) auiaal o L) I3 aandl) LS e 3 laad)

Slewa daaa G ¢ () g3 duw daans LIS
Email: kkhwas@yahoo.com Assiut University Email: www.aun.edu.eq

A sall Jliae sime il was oanlall jadilly J3lial) G astisl JiSTy 580 culall (e g sias 5 b (e i sa AN Gl
gl LAl Culall aladin) Cus Adlall daiall Jle 5y sha (S5 s 10 Amaa e 48k ()5S ale 4alii) o V) Ag1))
Sl S (Gsall) Dpae 5 JAN) Dl jibas (e ey il s LA (mes pladiud dllad apil A jal) sda el S U
By VS Ll sl a ) speids S salls (SN aasdill (55800 hlae e aall (il Gl LY Ay 48 kS ddlisg
CalS Lay dabial) Zually (%5 % V) Sliindl aes o (P> 0.05) 188 @alidy ¥ gaall (e el o) i) & el
@ (%) 5 %+.V0) Osalll any Alalaall S ) ol sall dpusillys (P <0.01) Lisine JBY) (& LN (aeny dalaall
Aajlall de ganall G sl e Lo alias Al (5 AN el of Ca (8 ezl 3L (ge (P <0.01) L sine aniil) 8 J8Y)
Sl sallaall J 380 G s Saall el JV a0 3 (P<0.01) dels SiSY) (IS 7)) Gl (aes (P> 0.05) bsale JSi
GLlall (aea o caall 22l ae A3 lae gl o lagie JS dpaiyjle o) Baa g VA5 V0 dagdy (VS Ll plil g ) sresd
Laid <y yial) (aelan dlabeall dpsilly s M i) o G s pSaall A4y jle g+ 4 5.9 (P<0.01) J5ia) Cus 70 Ve
Wgen iy 43S0 5 Ly sine W1 380 7Y 38 51 B 5 (a5 5Saal) ISV (P> 0.05) 05 s JI 338 () (7) 5 72.¥0) (5 58 i By
V) al Bia ey i) (aela e 2T 38 55 08 s e s pSaall S (i jle sl Ban v 0A 5 ¢ 09) ddpdaill Aalil) (4
OF ) el odn iy asall aall e 40 jlaally gl e g pSaall SIS Ay e lsan 5 ) 0 5 )Y &l (P <0.01) L sine

e Gl s Y s dan Do Galll e 7 ey il (mes 7Y (Jal) Al mes e (s aladial

46


mailto:kkhwas@yahoo.com
http://www.aun.edu.eg/

