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ABSTRACT

Yogurt or sour milk is thought to be an appropriate food source for a variety of
microorganisms that may grow and reproduce in it from a variety of sources, some
of which can lead to food poisoning, infection, or spoiling in humans. Thus, the
purpose of this study was to assess the bacteriological content and identify any
instances of Salmonella enterica, Staphylococcus aurous, Lactobacillus
delbrueckii, Lactococcus lactis, and Lactobacillus acidophilus in addition to
Escherichia coli bacteria. The percentage of pathogenic and beneficial bacteria
present in milk, both locally produced and imported, is measured and compared
to standard specifications for the number of permissible germs in milk. The yogurt
is traded in stores and markets in Baghdad and its surrounding areas. The time
frame for conducting this study was November 2021-March 2021. According to
the study's findings, out of 100 samples of local milk, 23 samples included bacteria,
and the amounts and kinds of both good and bad bacteria varied. My agencies are
18 positive samples of Staphylococcus aureus and 10 positive samples of
Escherichia coli, respectively. In 12 positive Lactococcus lactis samples, 10
positive Lactobacillus delbrueckii samples, and 30 positive Lactobacillus
acidophilus samples, Salmonella enterica germs were found. According to the
results for 100 samples of imported yogurt, the following were the positive samples
for microbial content, with varying levels of germs: Each sample tested positive
for lactobacillus lactis, lactobacillus acidophilus, and lactobacillus delbrueckii.
Their test results for the remaining microorganisms were positive. Escherichia coli
is present in sample 12, whereas bacteria are present in sample 10. Sample 10 of
Staphylococcus aurous tests positive for these microorganisms. The findings
demonstrated that local milk is less prone to contamination than imported milk
because it is produced in a manner that complies with health and safety
regulations, shielding it from contamination. In addition to storage, the lack of
preservatives, which slows down the decomposition of milk and increases the
number of germs, and the transportation procedure from neighboring locations
also contribute to the prevention of infection. Excellent and quick. Following the
Gram stain characterisation of the isolates on MacConkey and blood agar media,
Vitek was used to describe the isolates and all of the bacteria's DNA was
recovered. Next, the isolates were added using the 16SRrna gene for molecular
diagnosis. Sequencing and recording of isolates were done on the NCBI Global
Genetics website.

INTRODUCTION

Milk products, especially yoghurt, play a vital role in our daily life (Das, Hasan and Parveen,
2015). Milk and dairy products are consumed daily by billions of people worldwide (Dogan and
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Boor, 2003). Worldwide, the use of milk and dairy products is rising due to their superior
nutritional value. Milk and dairy products, with their high nutritional content and beneficial
characteristics, are a great growth substrate for a wide range of microorganisms.

Yogurt is the most popular dairy product in Irag, consumed in large quantities. It is prepared from
warm milk treated with a starting culture containing thermophilus-forming Streptococcus
salivarius ssp. and Lactobacillus delbrueckii ssp. Bulgaricus (Clark S 2014).

Yogurt gives the body a variety of nutrients, including vitamins, minerals, and proteins.In addition,
those with lactose intolerance can eat yogurt (Tamime AY 2007).

Minerals are necessary for many bodily functions. The biological, environmental, and nutritional
state of animals determines the amount of various components found in milk and other dairy
products. Additionally, the amount of minor and trace elements in dairy products is greatly
influenced by geographic location, technical treatments, and feed material quality (Ibrahim K J.
2018).

Food-borne microbial illnesses cause over 20 million cases worldwide each year; A worldwide
problem is milk and dairy products contaminated by microorganisms. Over the past twenty years,
Salmonella entertica, Escherichia coli, Campylobacter jejuni, and Listeria monocytogenes have
been the primary pathogens associated with the majority of infections spread by dairy products.
One of the main economic issues facing the globe today is dairy product spoiling. meals with high
microbial content and bacterial pathogens are often low-quality meals. Raw milk is the source of
many of the microbial hazards connected to dairy products, such as butter, cheese, and yogurt. An
infection such as Salmonella spp, or Escherichia coli might be among the live bacteria present in
the alive animal, as could other pathogens like Staphylococcus aureus. Fecal contamination during
the primary milk collection process might be the cause (Milk and Dairy Products in Human
Nutrition, 2008). Additionally, it may get contaminated while being transported, stored, or
manufactured. The dairy business still faces challenges in preventing contamination from spoilage
bacteria and slowing the development of existing germs. As a result, The microbiological analysis
of dairy and dairy products requires further attention. When making dairy products, it is stressed
that proper hygiene precautions should be performed and the milk well drained. Additionally, from
the standpoint of food safety, educating food workers about personal hygiene is crucial
(Microbiology Handbook of Dairy Products, 2009).

METHODOLOGY

The Sample collection: - samples are transferred to the laboratory at a rate of time not exceeding
30 minutes, after which the samples are cultured on differential media for the purpose of
diagnosing the most common bacteria present in milk. (February 2021 and March 2021) and
included the areas (Al-Dora, Al-Bayaa, Al-Mansour, Al-Harithiya, Al-Ghazaliya, Al-Kadhimiyah,
Al-Amiriya, Ur neighborhood, and Al-Baladiyat). Inside Baghdad Governorate.

Cultural characteristics: for detection the pathogenic bacteria, samples were cultured on
macconkey and blood agar to differentiate the growth and colony characteristic and incubated in
37C for 24 hr. for detection the useful bacteria Serial dilutions of samples were made, from the
last dilution; 0.1 ml was transferred to the poured MRS plates and incubated over night at 37°C
under anaerobic conditions using a gas generating kit. (Harrigan and MacCane, 1976).

Microscopically and biochemical tests: - Slides were made using a gram stain method according
to (Atlas et al., 1995) and (Bergys manual), where the bacteria were examined to find out whether
they were positive or negative for the gram stain, then they were cultured on MacConkey and the
and blood agar media. For the purpose of processing, it to the next step, Yeast and bacteria can be
identified using the Vitek identification method in order to move on to the next step. This test is
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based on the microorganism's consumption of nutrients and metabolic processes; in order to pass,
a specific amount of growth must be produced over a predetermined growth period of 18 to 70
hours. diagnosis by the molecular method PCR:

Polymerase chain Reaction PCR assay: The most common bacteria in yoghurt were selected
and diagnosed using modern PCR methods (Vogelstein et al., 1979). 16SrRNA primer was
designed for the purpose of diagnosis it. The DNA of each bacteria were isolated, Sequencing of
the gene was carried out by the National Instrumentation Center for Environmental Management
(NICEM), biotechnology lab (machine is a DNA sequencer 3730XL, Applied Biosystem);
homology search was carried out using the Basic Local Alignment Search Tool (BLAST)
program, which is available at the National Center Biotechnology Information (NCBI) and
BioEdit program. afterwards add the primer and visualized on agarose gel electrophoresis by
exposure to ultra violate light (302 nm) following Red Stain staining. (Sambrook et al., 1989).

The Primers Used in This Research

Table 1. The universal primer 16s RNA of gene of pathogenic bacteria

Primer Sequence Tm (°C) GC (%) Product size
Forward 5- AGAGTTTGATCCTGGCTCAG- 3' 54.3 50.0 1250
Reverse 5- GGTTACCTTGTTACGACTT- 3’ 494 42.1 base pair

Table 2: The optimum condition of detection the pathogenic bacteria

No. Phase Tm (°C) Time No. of cycle
1- Initial Denaturation 94°C 3 min. 1 cycle
2- Denaturation -2 94°C 45sec

3- Annealing 60°C 45sec 35 cycle
4- Extension-1 72°C 1min

5- Extension -2 72°C 7 min. 1 cycle

Table (3) The primer of Lactobacillus sp. 16S rRNA gene and its optimum conditions designed

in this study
Primer Sequence Tm (°C) GC (%) Product Size (bp)
Forward 5-GCAAAGCGTTGTCGCGGATTTA-3' 60.86 50.00 894 base pair
Reverse 5-GGCTTTGGGCATTGCAGACT-3' 58.86 55.00

Table (4) Optimum condition of detection 16S rRNA gene

No. Phase Tm (°C) Time No. of Cycles
1 Initial Denaturation 95 5 min 35 cycles
2 Denaturation-2 95 45 sec
3 Annealing 62 45 sec
4 Extension-1 72 45 sec
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RESULTS AND DISCUSSION

The physiochemical characteristics of the yogurt made from cow milk vary depending on the
production process, the source of the milk, the length of the fermentation process, and the starter
that is introduced throughout the manufacturing process. The manufacturing process of the yogurt,
which affected the incubation period, the source of milk based on the breed of cow and how they
were fed, the storage method, and the storage temperature, were all responsible for the variations
in physiochemical properties that were observed in the comparison across all categories (Awin
Ibrahim Mohammed et al., 2021).

In the current survey's findings, which were based on microbial plate counts, demonstrated that
various types of bacteria are present in various sample types, particularly in terms of levels of
Salmonella ssp , E. Coli and Staphylococcus aureus and Lactobacillus delbrueckii and
Lactococcus lactis in imported and local Dairy Products (Yoghurt) in stores and markets in the
city of Baghdad , By comparing the numbers of bacteria isolated from local and imported samples,
based on their compared to what was specified in the Iragi standard specification for dairy products
No. 610, which was published in the Iraqi Facts Newspaper, Issue No. 3041 on April 15, 1985.
This study was conducted from November 2021 to March 2021.

The results of the study in 100 samples of local yogurt showed the numbers and concentrations of
germs varied, including: Staphylococcus aurous, 5 positive samples, Escherichia coli, with a ratio
of 8 positive samples — 5 positive samples of Salmonella bacteria - Lactococcus lactis, 12 positive
samples - Lactobacillus delbrueckii, 10 positive samples, Enterobacter cloca 2 positive samples,
12 positive samples of Lactobacillus acidophilus. As showed in table (5).

The total bacterial count of staphylococcus spp ,E. coli and Salmonella ssp ranged between 1.0 x
102 colony- to 2.1x 10° colony forming units per milliliter (cfu/ml), The number of bacteria
isolated in locally made yogurt is in the normal limits compared to what was specified in the Iraqgi
standard specification for dairy products No. 610, which was published in the Iragi Facts
Newspaper, Issue No. 3041 on April 15, 1985.

The results for 100 samples of imported yohurt showed that the positive samples for microbial
content, with different numbers of bacteria, were as follows: Lactobacillus delbrueckii 10,
Lactococcus Lactis 13. While 4 sample was positive for Staphylococcus aurous, Escherichia coli,
with a ratio of 8 positive samples - give 3 positive of Salmonella, Lactobacillus acidophilus 10
positive, table (6).

The number of bacteria isolated from imported yoghurt ranged from (0.35 x 110 (c.f.u/ml)), which
is within the permissible limits according to the Iragi standard specification for dairy products No.
610. The samples taken from the yoghurt showed that most of the samples were positively
containing lactic bacteria. This result is natural since in the yoghurt industry these bacteria are
added to the milk manufacturing for their benefit, additional types of lactobacilli bacteria may be
added. The bacteria convert the sugar in milk, called lactose, to lactic acid, which thickens the
milk and develops its distinctive tart flavor (Aswal et al., 2012).

All microorganisms, including harmful and non-pathogenic bacteria, were eliminated during the
heat treatment process used to manufacture yogurts. Lastly, contamination with these species may
occur throughout the production, processing, and packing stages. Every single microbe was inside
the permeability limits. (Fernandez et al, 2000). (Frank et al,.2004).

After identifying the isolates on MacConkey medium and blood agar medium, and using a gram
stain, the isolates were diagnosed using Vitek, and DNA was extracted from all bacteria and
preserved until use. The isolates were then entered for molecular diagnosis using the 16SRrna
gene fig (1). Sequencing was performed and the isolates were registered on the NCBI global
genetics website.
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Figure (1) PCR product of the six bacterial isolate band size 1250 bp. The product was
electrophoresis on 1.5% agarose at 5 volt/cm2. 1x TBE buffer for 1:30 hours. N: DNA ladder
(100).

Figure (2) Phylogenetic tree analyses salmonella
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94 |
Journal of Scientific Research in Medical and Biological Sciences
https://bcsdjournals.com/index.php/jsrmbs



https://bcsdjournals.com/index.php/jsrmbs

309
st
2 OP175047.1

S,
MW721292.1

SEGTLAO 9

W w

Figure (5) Phylogenetic tree analyses of : A- Escherichia coli. B- Lactobacillus acidophilus

For further identification of some general bacteria that found in yoghurt samples, PCR methods
were used and each identified bacteria by PCR were recorded in NCBI as listed below:

Partial sequencing of the 16S ribosomal RNA gene from Salmonella enterica strain SMM939

ID for sequence: MT115788.1 Length: 602There is one match.

Range 1: Next Match Previous Match GenBankGraphics 71 to 560.

1- Staphylococcus aureus strain BVC Staph S50 16S ribosomal RNA gene, partial sequence
Sequence

ID: MT720887.1Length: 797Number of Matches: 1

Range 1: 71 to 770GenBankGraphics Next Match Previous Match

2- Enterobacter cloacae strain S3 16S ribosomal RNA gene, partial sequence Sequence
ID: KU323397.1Length: 809Number of Matches: 1
Range 1: 71 to 770GenBankGraphics Next Match Previous Match

3- Lactobacillus delbrueckii subsp. bulgaricus strain MG515 16S ribosomal RNA gene, partial
sequence

Sequence ID: MN055737.1Length: 1438Number of Matches: 1

Range 1: 211 to 1260GenBankGraphics Next Match Previous Match

4- Lactococcus lactis subsp. lactis strain SDCM 5128 16S ribosomal RNA gene, partial sequence
Sequence ID: MT634254.11 ength: 1472Number of Matches: 1
Range 1: 224 to 1131GenBankGraphics Next Match Previous Match

5- Escherichia coli strain KA2 16S ribosomal RNA gene, partial sequence
Sequence ID: MW881377.1Length: 1396Number of Matches: 1
Range 1: 269 to 1178GenBankGraphics Next Match Previous Match.

6- Lactobacillus acidophilus strain MAA-IRAQ-25 16S ribosomal RNA gene, partial sequence
GenBank: PP818649.1.
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https://www.ncbi.nlm.nih.gov/nucleotide/MT720887.1?report=genbank&log$=nuclalign&blast_rank=1&RID=9BH8ZHHW01N
https://www.ncbi.nlm.nih.gov/nucleotide/MT720887.1?report=genbank&log$=nuclalign&blast_rank=1&RID=9BH8ZHHW01N&from=71&to=770
https://www.ncbi.nlm.nih.gov/nuccore/MT720887.1?report=graph&rid=9BH8ZHHW01N%5bMT720887.1%5d&tracks=%5bkey:sequence_track,name:Sequence,display_name:Sequence,id:STD1,category:Sequence,annots:Sequence,ShowLabel:true%5d%5bkey:gene_model_track,CDSProductFeats:false%5d%5bkey:alignment_track,name:other%20alignments,annots:NG%20Alignments|Refseq%20Alignments|Gnomon%20Alignments|Unnamed,shown:false%5d&v=37:804&appname=ncbiblast&link_loc=fromHSP
https://www.ncbi.nlm.nih.gov/nucleotide/KU323397.1?report=genbank&log$=nuclalign&blast_rank=1&RID=9BHEXE6D013
https://www.ncbi.nlm.nih.gov/nucleotide/KU323397.1?report=genbank&log$=nuclalign&blast_rank=1&RID=9BHEXE6D013&from=71&to=770
https://www.ncbi.nlm.nih.gov/nuccore/KU323397.1?report=graph&rid=9BHEXE6D013%5bKU323397.1%5d&tracks=%5bkey:sequence_track,name:Sequence,display_name:Sequence,id:STD1,category:Sequence,annots:Sequence,ShowLabel:true%5d%5bkey:gene_model_track,CDSProductFeats:false%5d%5bkey:alignment_track,name:other%20alignments,annots:NG%20Alignments|Refseq%20Alignments|Gnomon%20Alignments|Unnamed,shown:false%5d&v=37:804&appname=ncbiblast&link_loc=fromHSP
https://www.ncbi.nlm.nih.gov/nucleotide/MN055737.1?report=genbank&log$=nuclalign&blast_rank=1&RID=9BHMJUEP016
https://www.ncbi.nlm.nih.gov/nucleotide/MN055737.1?report=genbank&log$=nuclalign&blast_rank=1&RID=9BHMJUEP016&from=211&to=1260
https://www.ncbi.nlm.nih.gov/nuccore/MN055737.1?report=graph&rid=9BHMJUEP016%5bMN055737.1%5d&tracks=%5bkey:sequence_track,name:Sequence,display_name:Sequence,id:STD1,category:Sequence,annots:Sequence,ShowLabel:true%5d%5bkey:gene_model_track,CDSProductFeats:false%5d%5bkey:alignment_track,name:other%20alignments,annots:NG%20Alignments|Refseq%20Alignments|Gnomon%20Alignments|Unnamed,shown:false%5d&v=159:1312&appname=ncbiblast&link_loc=fromHSP
https://www.ncbi.nlm.nih.gov/nucleotide/MT634254.1?report=genbank&log$=nuclalign&blast_rank=1&RID=BJE1SVKK013
https://www.ncbi.nlm.nih.gov/nucleotide/MT634254.1?report=genbank&log$=nuclalign&blast_rank=1&RID=BJE1SVKK013&from=224&to=1131
https://www.ncbi.nlm.nih.gov/nuccore/MT634254.1?report=graph&rid=BJE1SVKK013%5bMT634254.1%5d&tracks=%5bkey:sequence_track,name:Sequence,display_name:Sequence,id:STD1,category:Sequence,annots:Sequence,ShowLabel:true%5d%5bkey:gene_model_track,CDSProductFeats:false%5d%5bkey:alignment_track,name:other%20alignments,annots:NG%20Alignments|Refseq%20Alignments|Gnomon%20Alignments|Unnamed,shown:false%5d&v=179:1176&appname=ncbiblast&link_loc=fromHSP
https://www.ncbi.nlm.nih.gov/nucleotide/MW881377.1?report=genbank&log$=nuclalign&blast_rank=1&RID=9BJBE5JM013
https://www.ncbi.nlm.nih.gov/nucleotide/MW881377.1?report=genbank&log$=nuclalign&blast_rank=1&RID=9BJBE5JM013&from=269&to=1178
https://www.ncbi.nlm.nih.gov/nuccore/MW881377.1?report=graph&rid=9BJBE5JM013%5bMW881377.1%5d&tracks=%5bkey:sequence_track,name:Sequence,display_name:Sequence,id:STD1,category:Sequence,annots:Sequence,ShowLabel:true%5d%5bkey:gene_model_track,CDSProductFeats:false%5d%5bkey:alignment_track,name:other%20alignments,annots:NG%20Alignments|Refseq%20Alignments|Gnomon%20Alignments|Unnamed,shown:false%5d&v=224:1223&appname=ncbiblast&link_loc=fromHSP

Table (5) percentage of bacterial distribution among locally yoghurt sample

Local Yoghurt/Type of Bacteria ~ No. of Total Samples = No. of Positive = %

Salmonella enterica 100 5 5%
Staphylococcus aureus 100 10 10%
Enterobacter cloacae 100 2 2%
Lactobacillus delbrueckii 100 10 10%
Lactococcus lactis 100 12 12%
Escherichia coli 100 8 8%
Lactobacillus acidophilus 100 12 12%

Table (6) percentage of bacterial distribution among imported yoghurt sample

Imported Yoghurt/Type of Bacteria No. of Total Samples No. of Positive %
Salmonella enterica 100 3 3%
Staphylococcus aureus 100 4 4%
Enterobacter cloacae 100 8 8%
Lactobacillus delbrueckii 100 10 10%
Lactococcus lactis 100 13 13%
Escherichia coli 100 8 8%
Lactobacillus acidophilus 100 10 10%

The findings demonstrated that because local yogurt is produced and distributed to markets in a
timely and healthful manner while adhering to safety and health regulations, it is less likely to be
contaminated than imported milk. In addition to the lack of preservatives, which speed up the
deterioration of the milk and increase the quantity of germs, the internal transit procedure also
contributes to reduce the variation in its contamination.

Raw milk is the source of many of the microbial hazards connected to dairy products, such as
butter, cheese, and yogurt. Post-process contamination, which is brought on by decaying bacteria
that obstruct the growth of organisms that survive, is still a problem for the dairy industry.
Consequently, the microbiological investigation of milk and dairy products requires more
attention. It is important to keep in mind that while making dairy products, milk needs to be
completely pasteurized and that the right sanitary procedures need to be taken. From the
perspective of food safety, it is also critical to train food workers on personal cleanliness. (Pal, et
al., 2016).

Since regular yogurt generally has a pH of between 4.4 and 4.8, which is slightly acidic, long-term
storage can raise the pH towards basicity, which can facilitate the growth of undesirable
microscopic organisms. This is one additional way that yogurt's acidity helps explain why it can
stop tiny creatures from growing.

CONCLUSION

The contamination of yogurt may not be the result of poor manufacturing, but there are other factors
mentioned in the discussion of the results, and these results have a significant role in the
contamination of yogurt to a very large extent.  In addition to the method of transportation and
storage, it also has a role in destroying yogurt or contaminating it with pathogens.

REFERENCES

1. Aziz Rad, Shamsi Abbasalizadeh, Shabnam Vazifekhah (2017), "The Future of Diabetes
Management by Healthy Probiotic Microorganisms™ «<NCBI, Retrieved 2019-1-1.

96 |
Journal of Scientific Research in Medical and Biological Sciences
https://bcsdjournals.com/index.php/jsrmbs



https://bcsdjournals.com/index.php/jsrmbs

10.

11.

12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

22,

23.

97 |

Atlas, R.M.; Brown, A.E. and Parks, L.C. (1995). Laboratory Manual of Experimental
Microbiology. (1st ed). Mosby. Inc. Missouri.

Aziz Rad, Shamsi Abbasalizadeh, Shabnam Vazifekhah (2017), "The Future of Diabetes
Management by Healthy Probiotic Microorganisms™ «<NCBI, Retrieved 2019-1-1.

Colin Hill, Francisco Guarner, Gregor Reid (2014-8), "Expert consensus document. The
International Scientific Association for Probiotics and Prebiotics consensus statement on
the scope and appropriate use of the term probiotic.” <NCBI, Retrieved 2019-1-1.

Das, S., Hasan, A. and Parveen, S. 2015. Evaluation of microbial load and quality of milkand
milk based dairy products. Octa Journal of Biosciences 3:1-4.

Dogan, B. and Boor, K. J. 2003. Genetic diversity and spoilage potentials among Pseudomonas
spp. isolated from fluid milk products and dairy processing plants. Journalof Applied
Environmental Microbiology 69:130-138.FAO. 2013.

Kayanush Aryana, Douglas Olson (2017-12) "A 100 - Year Review: Yogurt and other cultured
dairy products”<« NCBI1-1-2019 .

Microbiology Handbook of Dairy Products. Leatherhead Publish in grand Royal Society of
Chemistry, UK. Ledenbach, L. H. and Marshall, R. T. 2009.

Milk and Dairy Products in Human Nutrition. Food and Agricultural Organization of the United
Nations, Rome, Italy. Fernanda's, R. 2008.

Ruisong Pei, Derek Martin, Diana DiMarco (2017-5), "Evidence for the effects of yogurt on gut
health and obesity" <NCBI, Retrieved 2019-1-1.

Sambrook, J.; Fritsch, E.F. and Maniatis, T. (1989). Gel electrophoresis of DNA. In: Sambrook,
J., Fritsch, E.F. and Maniatis, T. (Eds.) Molecular Cloning: a Laboratory Manual. New
York: Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, USA, chapter 6.

Timothy G. Dinan; John F. Cryan (2017-10-1), "Brain-Gut-Microbiota Axis and Mental
Health” <NCBI, Retrieved 2019-1-1.

Vogelstein, B. and Gillespie, D. (1979). Preparative and analytical purification of DNA from
agarose gel. Proc. Natl. Acad. Sci. USA 76, 615-619.

- Pal, M., Mulu, S., Tekle, M., Pintoo, S. V., & Prajapati, J. (2016). Bacterial contamination of
dairy products. Beverage and food world, 43(9), 40-43.

Aswal P, Shukla A and Priyadarshi S. 2012. Yoghurt: Preparation, Characteticsris and recent
advancements. Cibtech Journal of Bio-Protocols. 1(2):32-44.

Fadela C, Abderrahim Cand Ahmed B. 2008. Use of lactic strains isolated from Algerian
ewe's milk in the manufacture of a natural yogurt. Afr. J. Biotechnol. 7(8):1181-1186.

Irkin R and Eren U V. 2008. A research about viable Lactobacillus bulgaricus and
Streptococcus thermophiles numbers in the market yoghurts. World J. of Dairy & Food
Sci. 3(1):25-28.

Iragi standard specification for dairy products No. 610, which was published in the Iraqi Facts
Newspaper, Issue No. 3041 on April 15, 1985.

Awin Ibrahim Mohammed; Pari Hama Sharef Mahmud; Dyar Hassan Hama Kawani and Kocher
Jamal Ibrahim.,(2021). Nutrition Value, Physiochemical Property and Microbial
Evolution of Yoghurt (MAST) in Halabja City, Kurdistan, Irag. J. of Food and Dairy Sci.,
Mansoura Univ., Vol., 12 (8): 177- 182.

Fernandez-Espla, M.-D., Garault, P., Monnet, V. and Rul, F. (2000). Streptococcus thermophilus
cell wall-anchored proteinase: release, purification, and biochemical and genetic
characterization. Applied and Environmental Microbiology 66: 4772-4778.

Frank, J. F., and A. E. Yousef. 2004. Tests for groups of microorganisms. Pages 227248 in
Standard Methods for the Examination of Dairy Products. 17th ed. M. Wehr, ed. Am.
Public Health Assoc., Washington, DC.

Clark S, Jung S, Lamsal B,. 2014. Food Processing: Principles and Applications (pp.137-
169).Edition: 2nd Chapter: 7 Publisher: John Willey & Sons.

Tamime AY, Robinson RK. 2007. Tamime and Robinson's yoghurt: science and technology.
Elsevier.

Journal of Scientific Research in Medical and Biological Sciences

https://bcsdjournals.com/index.php/jsrmbs



https://bcsdjournals.com/index.php/jsrmbs

24. lbrahim K J., Qaisar S A, and Al-Saadi J M. 2018. "Determination of toxic, trace and minor
elements content in local Kurdish yoghurt samples.” Journal of Zankoy Sulaimani 301-
306.

uaxssmn
o 8 ) A58l e LaY) (ye dalid &\}4\ DS sl Liie Tilae Uy (a3l il 1) ol e
GUAL ¢ LU A1) aandll g (5 ganll oAbl Gl (e Lpazamy () G B Allgsae jlas UA‘\_A\
Escherichia coli LsiSasas oo CaldSlly oo shs Sl (5 giaall andi Al all oda Cidaginl
-Salmonella enterica - Staphylococcus aurous - Lactobacillus delbrueckii-
Lactococcus lactis -Lactobacillus acidophilus
a5 A g clgual ga g dlany Anda (3 gul g Al 8 3 gheall g Al Jglaiddl <l ) el 8
Lo Jpmanll i i peilil) 45 jlie S5 cplll 3 Aadlill g A paall Sl (e 5 ) sS3 &\}m
2021 Al joad g yel (pa B yidll 8 Al Hall o8 g_u_);\ L 7 samall ol jall dlac Y Al Slaial gally
23 A bl allagm g Asall cplll e diie 100 A Al Al gl & yedal, 2021 Al (ujle el ) s
4a 5218 4ue Staphylococcus aureus:(SYS 5 a2l 93 jlall Ly Sl 5:8) 555 alae | Cadlis) gdie
- Salmonella a8l (0 Aanse de 10 - 4n e 4018 4wy Escherichia coli
Lactobacillus s 10 Lactobacillus delbrueckii- %= s« 4= 12 Lactococcus lactis
Giliall G 2 sl (ol all) (e de 100 @bl & yedal B daa 50 e 30 acidophilus
Oe OS A e iliall e S 288 2 VIS A padl slac) GBS a5 sSaall (5 sinall A sl
A8l e gl Y
Lactobacillus acidophilus,  Lactobacillus delbrueckii and Lactobacillus lactis
VS5 A g S 388 ) el 8L L) Aas e
(edie 10 - a0 12 4e 5 Escherichia coli s 10 e Staphylococcus aurous
. Salmonella enterica ~3) )~
die Gl (ya jma e 43S @l g o ) ghall e Sl A je BB sl Gl o) & yedal 3l o)
e 8 12 Ay 8 haliall (g Jail) dlee Conli G g Aadlall g Anall el o il (5 kg i
S ALLYL Al ) alac ) 3k 55 alll alid (e (o Amdlald) o) gall 25a 5 ade ) ALY 45l
aladinly g adll jlal Jav s s MacConkey s Ao Y jall (andifi any a5 2l 341
A3l aey b Sl maes (0 DNA 233030 &5 5 Vitek pladinly &Y jall (aadld &3 ol ja daua
e Y Gl Jaand g Jududll ¢) ja) &3 16SRrNa sl aladiuly S jall (aadidall Y el JAy)
NCBI (gallal) &1 ) 5l e 50

98 |

Journal of Scientific Research in Medical and Biological Sciences
https://bcsdjournals.com/index.php/jsrmbs



https://bcsdjournals.com/index.php/jsrmbs

