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Abstract: Objective: The study was conducted to evaluate microbial quality and associated health risk of raw milk
and cheese in Lahore region, Pakistan. Methods: Microbial assessment of raw milk and cheese was undertaken by
evaluating 30 samples of raw milk collected from sheds and by bicycle boys and 17 sample different type of cheese
from hyper store during August 2017. Samples were cultured on respective media i.e. Nutrient agar, Brilliance
listeria agar and Mannitol salt agar. Growth was confirmed by performing Gram staining and different biochemical
tests. Results: The bacterial count of S. aureus was high in Semi hard cheese and raw cow milk as compared to goat
milk and other types of cheese. The frequency of Listeria spp was found higher in soft cheese and raw goat milk.
Conclusion: The study concluded that raw milk and cheese in the study is of poor bacteriological quality and
hazardous for human consumption. This highlights the need to implement good hygiene practices and effective
monitoring from production through the delivery chain to the consumer. Further studies are needed for detection of
Listeria spp at molecular level and other harmful microorganisms.
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Introduction women and new borns are mostly at risk (Meyer-

Species of Listeria are present everywhere in the Broseta et al., 2003). Listeriosis linked with the intake
food industrial location and farm and they often spoil of extensive range of foods that include products made
foods including a wide variety of products made from from fish and meat and food that you don't need to
milk, vegetables, products made from milk and fish cook food that has already been cooked (Rana et al.,
(Pak et al., 2002). Between the genus of listeria, which 2020; Khan et al., 2020; McLauchlin et al., 2004). S.
causes diseases in  humans and animals, aureus ranks third important source of disease in the
L.monocytogenes is a main disease causing whole world between the reported illnesses related to
microorganism, and the infrequently happening food borne (Ali et al., 2020; Danish et al., 2020;
bacteria L. ivanovii is disease causing for human Zhang et al., 1998). Normal micro flora of S. aureus is
beings (Khalil et al., 2020a, b; McLauchlin et al., mucous membranes and skin of animals and human
2004). Disease caused by listeria is mostly due to beings and it is also present in the environment (Jay,
spread of microorganism through contamination of 1997). Food products might be initially contaminated
food (McLauchlin et al., 2004) Minor symptoms in through or when treated. S. aureus has been separated
most of cases arecondition in which feces are from different food products like chicken, milk and
discharged from the bowels frequently and in a liquid milk products, vegetables, fish products, meat and
form, temperature, continuous pain in the head, and meat products (Ahmad et al., 2020; Nazir et al., 2020;
pain in muscles (FAO/WHO, 2004). Severe symptoms Tamarapu et al., 2001). Food poisoning caused by S.
of Listeriosis in humans and animals include blood aureus is due to intake of food that contains
poisoning, inflammation of the membranes of the enterotoxins (SE). Symptoms include a feeling of
brain and the adjoining cerebral tissue and sickness with an inclination to vomit, vomiting and
miscarriage. Immunocompromised people, expecting condition in which faeces are discharged in liquid
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form (Jablonski and Bohach, 1997). Eighteen types of
staphylococcal enterotoxins are labeled SEA-SEE,
SEG-SER and SEU (Omoe et al, 2003). Milk
producing animals are major cause of contamination
with S. aureus (Vautor et al., 2003). Animals having
inflammation of the mammary gland in the breast or
udder due to S. aureus shed great amount of S. aureus
into milk. Impurity may be possible from
environment, through manufacturing and handling
from human beings (Genigeorgis, 1989). The process
of calculating that how much risk is involved showed
that S. aureus in new and short-time matured raw milk
cheese might cause risk of health as large portion of
cheese might compromise inadequate levels of S.
aureus at the time of ingesting (Lindqvist et al., 2002).
This study was conducted to evaluate the frequency of
microbial contaminants in milk and cheese.

Material and methods
Sample collection

Cheese was collected from super market and raw
milk was collected from hyper market in Lahore.
Isolation and identification of bacteria

Sample of milk and cheese were used. Different
types of cheese were mixed by turning the falcon
upside down 5 or more times, and 10 fold dilutions
were made using sterile saline solution. Samples were
then labeled and dilutions were run on brilliance
listeria agar. Inoculated dishes were protected at 37 C
for 24 hours. For isolation, purification and
identification of bacteria different media were
prepared that include blood agar and manitol salt agar
and brilliance listeria agar. Bacterial colonies were
characterized on the basis of colony morphology,
gram staining and biochemical tests. Gram staining
was performed to observe the morphology of bacteria.
Confirmation of bacteria was done by performing
biochemical tests according to James Cappuccino
Natalie Sherman like catalase test, citrate test,
coagulase test, methyl red test, urease test, triple sugar
iron test, nitrate reduction test and oxidase test.
Results and discussion

The biggest perceived Listeriosis flare up in
Germany, connected to a profoundly polluted acid
curd cheese produced from sanitized milk. Proof
originated by applying molecular technique to listeria
samples taken from sick people and from cheese. The
greater part of cases with accessible particular
epidemiological or microbiological data was
connected to the flare up. This flare up usually for the
disease caused by listeria was widely spread and
continued for few weeks showing long incubation time
and long timeframe of realistic usability (Gerner-
Smidt et al, 2006). The present study revealed the
prevalence of Listeria in raw milk and cheese. The
disease causing organisms are present everywhere
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that’s why impurity can occur ensuing handling by
heat. Soft cheeses are especially inclined to bacterial
development. Specie of listeria i.e. L.monocytogenes
has been distinguished in cheeses produced from
treated milk during food checking (Rudolf and
Scherer, 2001). In our study Listeria was more
prevalent in soft cheese and in raw goat milk. Disease
from listeria might be spread from diseased creatures
or through ingestion of polluted vegetables or meat
and by dairy products. In shahrekord drinking of
untreated milk and cheese made in unlicensed plants
from untreated milk is extensively rehearsed. The
result from this study have exposed that untreated milk
that is used in cheese development in Iran can help as
a path to spread listeria causing disease in human
beings. Subsequently all untreated milk should be
thought to be polluted with listeria and sufficient steps
are needed by dairy makers to confirm proper
pasteurization and to stop impurity of treated milk
products and to confirm the production of safe items
(Moshtaghi and Mohamadpour 2007). Bulks of cheese
made by dairy farms are lesser related to whole
manufacturing of cheese in Sweden. The majority of
dairy farms were little ventures which recommend that
people were occupied with errands both on the
homestead and in the dairy. This circumstance focuses
on the requirement for successful cleanliness
hindrances since control of microbial impurity before
treating e.g. from animals having inflammation of
udder tissues, the nature or water, together with
process control have been distinguished as safe
elements for creating safe cheese ( Jorgensen ef al.,
2005). E.coli, S.aureus and specie of listeria known as
L.monocytogenes mostly found in dairy products like
yogurt and cottage cheese (Oranusi et al, 2007). A
lethal chemical known as enterotoxin is released by S.
aureus. It causes illness even if present in small
amount of 1.0pg in food. This amount of the poison
has been found at 105cells/g of food (Ananthanarayna
et al.,, 2001). Another study was conducted to check
the prevalence of L.monocytogenes and S.aureus in
bulk tank milk. S.aureus was found in 39.8% and L.
monocytogenes was present in 2.7% of farms. For
improving the milk quality good hygiene practices
should be needed (Mehmeti et al., 2017). In the
present study indicated high frequency of S.aureus in
semi hard cheese and in raw cow milk. This study was
conducted to check the presence of [listeria and
S.aureus in cheese, raw goat milk and raw cow milk.
Milk plays an important part in our life and is mostly
used in dairy products. The bacterial count of S.aureus
is more in semi hard cheese and listeria in soft cheese.
Raw goat milk is more contaminated of listeria than of
S. aureus. However raw cow milk is more
contaminated of S. aureus.
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Table 1. No. of organism isolated from sample

Types of cheese No. of samples listeria S.aureus
Semi hard 5 0(5) 3(5)
Semi soft 4 1(4) 2(4)
hard 3 1(3) 1(3)
Soft cheese 2 2(2) 0(2)
Cream cheese 3 0(3) 0(3)

Table 2. Bacterial count in samples of cheese

bacteria Semi hard cheese Semi soft cheese Hard cheese Soft cheese Cream cheese

listeria 0

10 23 168 0

S.aureus 449

250 40 0 0

Bacterial count

500 -+
450 -
400 -
350 -+
300 -+
250 -+
200 -+
150 ~
100 ~
50 -

W S.aureus

m listeria

Semi hard Semi soft Hard cheese Soft cheese Cream cheese
cheese cheese

Condition of smaple

Table 3. No. of organisms isolated from sample

Types of milk No. of samples listeria S.aureus
Raw goat milk 15 7(15) 4(15)
Raw cow milk 25 5(25) 10(25)

Table 4. Bacterial count in samples of milk

Bacteria

Raw goat milk Raw cow milk

listeria

53 32

S.aureus

41 665

800 -
700 A
600 -
500 -
400 -
300 A
200 A
100 -+

Bacterial counts

W S.aureus
m listeria

Raw goat milk Raw cow milk
Malik Sample type
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Table 5. Biochemical results of isolated bacteria

Biochemical tests

listeria S.aureus

Catalase test

+ +

Citrate test

Indole test

Methyl red test

+ |1

Coagulase test

Hemolysis

+I
++]+]

H2S

Motility test

Conclusion

In conclusion, for lowering the contamination of
milk and dairy products we strictly need to develop
preventative measures to avoid the spread of
pathogens during manufacturing or at the sites of
packaging. This study was conducted to check the
presence of listeria and S.aureus in cheese, raw goat
milk and raw cow milk. Milk plays an important part
in our life and is mostly used in dairy products. The
bacterial count of S.aureus is more in semi hard
cheese and listeria in soft cheese. Raw goat milk is
more contaminated of listeria than of S.aureus. And
raw cow milk is more contaminated of S.aureus.

References

1. Ahmad, S., Hera, Z. Hanif MS., Syed AH (2020).
Effects of carbosulfan on the biology of bird
cherry oat aphid. Biol. Clin. Sci. Res. J., 2020:
e014.

2. Ali, Q., Khalil, R., Nadeem M., Azhar, M.M.,
Hafeez, M.M., Malik, A. (2020). Antibacterial,
antioxidant activities and association among
plant growth related traits of Lepidium draba.
Biol. Clin. Sci. Res. J., 2020: e011.

3. Ananthanarayan, R., & Panikaran, C. (2001).
Diagnostic value of mannitol for sugar
fermentation in S. aureus. Textbook of
Microbiology, 6, 178-186.

4. Danish, P., Ali, Q., Hafeez, M.M., Malik, A.
Antifungal and antibacterial activity of aloe vera
plant extract. Biol. Clin. Sci. Res. J., 2020, Vol,

2020, p. €003.
5. Food and Agriculture Organization/World Health
Organization (FAO/ WHO), (2004). Risk

assessment of Listeria monocytogenes in ready-
toeat foods. Technical Reports. Microbiological
Risk Assessment Series 5, Geneva.

6. Genigeorgis, C. A. 1989. Present state of
knowledge on staphylococcal intoxication. Int. J.
Food Microbiol. 9:327-360.

58

7.  Gerner-Smidt, P., Hise, K., Kincaid, J., Hunter,
S., Rolando, S., Hyytid-Trees, E.,... Taskforce, P.
(2006). PulseNet USA: a five-year update.
Foodbourne Pathogens & Disease, 3(1), 9-19.

8. Igra L, Rashid M, Ali Q, Latif I, Malik A.
Genetic variability for salt tolerance in wheat.
Biol Clin Sci Res J, (2020); 2020( e016).

9. Jablonski, LM, Bohach, G, 1997.

Staphylococcus aureus. In: Doyle, M.P, Beuchat,

L.R., Montville, T.J. (Eds.), Food microbiology

fundamentals and frontiers. America society of

Microbiology Press, Washington, DC, pp. 353 —

357.

Jay, JM., 1997. Modern food microbiology, 5th

ed. Chapman & Hall, New York.

Jorgensen, H., Merk, T., & Rervik, L. (2005).

The occurrence of Staphylococcus aureus on a

farm with small-scale production of raw milk

cheese. Journal of Dairy Science, 88(11), 3810-

3817.

Khalil, R., Ali, Q., Hafeez, M.M., and Malik, A.

(2020). Phytochemical activities of Conocarpus

erectus: An overview. Biol. Clin. Sci. Res. J.,

2020: e008.

Khalil, R., Ali, Q., Hafeez, M.M., Malik, A.

(2020). Phenolic acid profiling by RP-HPLC:

evaluation of antibacterial and anticancer

activities of Conocarpus erectus plant extracts.

Biol. Clin. Sci. Res. J., 2020. ¢010.

Khan, H.S., Chaudhry, K.M., Ashraf, 1., Usman,

M., Ejaz, R., Khadaim, M.M. (2020). An

investigation of the problems faced by vegetable

growers regarding post-harvest practices in

district Faisalabad. Biol. Clin. Sci. Res. J., 2020:

e015.

Lindgvist, R., Sylven, S., Vagsholm, 1., 2002.

Quantitative ~ microbial  risk  assessment

exemplified by Staphylococcus aureus in

unripened cheese made from raw milk. Int. J.

Food Microbiol. 78, 155-170.

10.

11.

12.

13.

14.

15.




Life Science Journal 2020;17(7)

http://www.lifesciencesite.com

16.

17.

18.

19.

20.

21.

McLauchlin, J., Mitchell, R. T., Smerdon, W. J.,
& Jewell, K. (2004). Listeria monocytogenes and
listeriosis: a review of hazard characterisation for
use in microbiological risk assessment of foods.
International Journal of Food Microbiology, 92,
15-33.

Mehmeti, 1., Bytyqi, H., Muji, S., Nes, I. F., &
Diep, D. B. (2017). The prevalence of Listeria
monocytogenes and Staphylococcus aureus and
their virulence genes in bulk tank milk in
Kosovo. The Journal of Infection in Developing
Countries, 11(03), 247-254.

Meyer-Broseta, S., Diot, A., Bastian, S., Riviere,
J., & Cerf, O. (2003). Estimation of low bacterial
concentration: Listeria monocytogenes in raw
milk.  International  Journal = of  Food
Microbiology, 80, 1-15.

Moshtaghi, H., & Mohamadpour, A. A. (2007).
Incidence of Listeria spp. in raw milk in
Shahrekord, Iran. Foodborne pathogens and
disease, 4(1), 107-110.

Nazir MI, Idrees I, Danish P, Ahmad S, Ali Q,
Malik A. Potential of water hyacinth (Eichhornia
crassipes L.) for phytoremediation of heavy
metals from waste water. Biol. Clin. Sci. Res. J,
2020, Vol. 2020, p.e006.

Oranusi, S., Galadima, M., Umoh, V. &
Nwanze, P. (2007). Food safety evaluation in
boarding schools in Zaria, Nigeria, using the
HACCP system. Scientific Research and essay,
2(10), 426-433.

7/17/2020

59

22.

23.

24.

25.

26.

27.

Pak, S. I, Spahr, U., Jemmi, T., & Salman, M. D.
(2002). Risk factors for L. monocytogenes
contamination of dairy products in Switzerland,
1990-1999. Preventive Veterinary Medicine,
53(1-2), 55-65.

Rana H.A.A, Iftikhar, M., Chaudhry, K.M,,
Usman, M., Mazhar, F. (2020). Role of
Information and Communication Technologies in
Agricultural Extension; Comparative Study of
Present and Future Aspects in District Khanewal.
Biol. Clin. Sci. Res. J., 2020. ¢012.

Rudolf, M., & Scherer, S. (2001). High incidence
of Listeria monocytogenes in FEuropean red
smear cheese. International journal of food
microbiology, 63(1), 91-98.

Tamarapu, S., McKillip, J.L., Drake, M., 2001.
Development of a multiplex Polymerase chain
reaction assay for detection and differentation of
Staphylococcus aureus in dairy products. J. Food
Prot. 64, 664 — 668.

Vautor, E., G. Abadie, J. M. Guibert, C. Huard,
and M. Pepin. 2003. Genotyping of
Staphylococcus aureus isolated from various
sites on farms with dairy sheep using pulsed-field
gel electrophoresis. Vet. Microbiol. 96:69-79.
Zhang, S., Iandolo, J., Stewart, C., 1998. The
enterotoxin D plasmid of Staphylococcus aureus
encodes a second enterotoxin determinant (sej).
FEMS Microbiol. Lett. 168, 227 —233.



