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INTRODUCTION
Yoghurt, a fermented dairy product rich in nutrients such as calcium, phosphorus, magnesium, potassium, riboflavin, vitamin A, and protein, is produced using bacteria known as "Yogurt Cultures." The fermentation process involves lactose breakdown by these bacteria, leading to lactic acid production, which imparts yoghurt, its characteristic texture and taste. Due to its nutrient-rich composition, yoghurt serves as an excellent growth medium for various microorganisms. However, without proper sanitary practices during processing, storage, and transportation, along with temperature control, microbial contamination can occur, leading to spoilage and rendering the product unfit for human consumption (Mohammed and Abdullahi, 2015). 
Foodborne infections pose significant challenges to public health and the economy in both developed and developing nations. Microbial food safety has become a global concern, impacting consumers, industries, researchers, and regulatory bodies. Microbial contamination stands out as a major contributor to food spoilage on a global scale (Pal, 2014). The introduction of microbes into food can occur at any stage of the food chain, and spoilage involves alterations that render food unsuitable for human consumption. The microbiological safety of stored food is influenced by various factors, and ready-to-eat food products, in particular, lack any treatment between the final production step and consumption (Vrdoljak et al., 2016). The rich nutritional composition of yoghurts makes them favorable environments for microbial growth (Ledenbach and Marshall, 2009).
Spoilage in yoghurt occurs when microorganisms break down the carbohydrates, proteins, and fats in the raw product, producing undesirable end products (Das et al., 2020). Yoghurt can host a range of organisms, including zoonotic bacteria like Brucella abortus, B. melitensis, Campylobacter jejuni, Escherchia coli, Listeria monocytogenes, Mycobacterium bovis, M. tuberculosis, Salmonella, Staphylococcus aureus, and Yersinia enterocolitica. These bacteria can cause severe diseases, particularly in vulnerable populations such as children, pregnant women, the elderly, and immunocompromised individuals (Pal, 2007; FAO, 2013).
Contamination of yoghurt with microbes is practically unavoidable during production, making the microbial content a crucial aspect in determining its safety and quality (Singh et al., 2011).
Therefore, employing microbiological, immunological, and molecular techniques is recommended for detecting pathogens in yoghurt s to ensure their safety for human consumption.
A significant challenge in processing and packaging systems is the formation of biofilms on equipment surfaces. These microbial communities develop when nutrients and water persist on surfaces between cleaning and reuse, and bacteria within biofilms show greater resistance to chemical sanitizers compared to bacteria in suspension (Ledenbach and Marshall, 2009; Pal et al., 2013). Gram-positive organisms, present in raw milk, may enter yoghurt products at various production and processing stages (Singh et al., 2011). Literature reviews indicate the poor microbiological quality of raw milk due to bacterial contamination, inadequate packaging systems  and improper temperature control, creates conditions favorable for microbial growth and metabolism, leading to undesirable changes (Sarkar, 2015).
Sanitation is a crucial prerequisite for the successful implementation of a Hazard Analysis and Critical Control Point (HACCP) system in the food industry. An effective sanitation program has been found to minimize many potential hazards in food operations. 






TYPES OF MICROBIAL CONTAMINANTS IN YOGHURT
Microbes, ubiquitous living organisms found in air, water, and soil, can yoghurt from various sources, presenting a challenge to producers. Human factors and unhygienic conditions contribute significantly to post-pasteurization contaminations, often associated with filling machines and gaskets forming biofilms. These biofilms on post-pasteurization contact surfaces can act as reservoirs for yoghurt recontamination, diminishing the effectiveness of pasteurization and sanitation treatments (Dogan and Boor, 2022; Malek et al., 2012; Pal et al., 2013).
Biofilms, matrix-enclosed bacterial populations adherent to surfaces, can have bacterial counts up to 10^8 CFU cm^-2. Conventional cleaning and disinfection methods are often ineffective against biofilms due to their resistant phenotype, and certain sanitizers, such as chlorine and ozone, have shown effectiveness in inactivating biofilm microflora (Sarkar, 2015).
1. Psychrotrophs:
Psychrotrophic microbes, which thrive in cold temperatures, make up a substantial percentage of bacteria in raw milk use in producing yoghurt. Pseudomonads, with their ability to grow at 3-7°C and hydrolyze proteins and lipids, are notable psychrotrophs. Yoghurt, with its slightly favorable pH for the growth of Gram-negative psychrotrophic bacteria, often faces shelf life limitations due to these bacteria (Ledenbach and Marshall, 2009). Psychrotrophic bacteria of concern in yoghurt include Achromobacter spp., Alcaligenes spp., Flavobacterium spp., and Pseudomonas spp. (Fernandes, 2008).

2. Listeria Monocytogenes:
Listeria monocytogenes is a significant foodborne zoonotic pathogen with public health implications, particularly in yoghurt made from raw or low heat-treated cow's milk. Some discussions suggest the potential survival of L. monocytogenes in yoghurt, with faster growth observed in yoghurt compared to raw milk at 7°C (Fernandes, 2008; Pal and Awel, 2014; Verraes et al., 2015).

3. Coliforms:
Coliforms, Gram-negative, facultative anaerobic, rod-shaped bacteria belonging to Enterobacteriaceae, include E. coli, Enterobacter aerogenes, Citrobacter, and Klebsiella. In yoghurt production, slow lactic acid production by starter cultures favors the growth and gas production by coliform bacteria (Pal and Mahendra, 2015; Ledenbach and Marshall, 2009).
4. Spore-Forming Bacteria:
Spore-forming bacteria, typically sourced from raw milk, include Bacillus cereus, B. licheniformis, B. megaterium, B. mycoides, and B. subtilis. Their numbers are generally limited before pasteurization, but they can contaminate milk after processing. Improper packaging after heat treatment can lead to recontamination by spores, particularly in the case of B. cereus, which can form biofilms (Ledenbach and Marshall, 2009; Vidal et al., 2016). 












PREVENTION OF MICROBIAL CONTAMINATION IN YOGHURT
Dairy products such as yoghurts play a key role in healthy human nutrition and development throughout life (FAO, 2013). They are susceptible to microbial spoilage because of their chemical composition (Singh et al., 2011). The addition of carbon dioxide to dairy products such as yoghurts reduces the rates of growth of many bacteria (Ledenbach and Marshall, 2009). Maintenance of the proper hygienic conditions during the	processing of yoghurt can reduce the prevalence of bacteria, which spoil the product (Singh et al., 2011). Good hygiene practices (GHP) during processing and subsequent handling of yoghurt are essential to reduce the risk of contamination in the processing plant (Sarkar, 2015). In order to minimize the health risks of yoghurt at the point of consumption, all food-chain operators, including the processor, distributor, retailer and consumer, need to take necessary actions to maintain food safety (FAO,
2013). The education on the principles of food hygiene should be imparted to all who form a part of food chain programme (Pal, 2014). Furthermore, the application of hazard analysis and critical control point system (HACCP) seems imperative in all food processing industries from safety point of view (Pal and Jadhav, 2013). It is recommended that microbiological monitoring of the yoghurt should be conducted to keep the products safe to the consumers.

CONCLUSION
Yoghurt consumption is essential due to the presence of beneficial microbes such as Lactobacillus bulgaricus and Streptococcus thermophilus, which contribute to the digestive process. These microbes are recognized as highly effective probiotics for human health. However, various errors in the manufacturing processes, including production, packaging, handling, raw material sourcing, inadequate sanitary conditions, poor hygiene practices among employees, and the use of unsterilized equipment, can lead to microbial contamination, thereby slightly diminishing the quality of yoghurt. In certain instances, both local and branded yoghurt industries may supply contaminated products without proper certification from the Hazard Analysis and Critical Control Points (HACCP) system. Even if yoghurt appears to be in good condition during the ready-to-sell stage, environmental factors, such as improper refrigeration, transportation, and climatic conditions, can affect its quality. Consumers, unaware of the contamination, are susceptible to various health issues, including diarrhoea, fever, and other conditions. It is crucial for locally manufactured yoghurt to undergo thorough inspections by health inspectors before reaching the market.  Effective reduction of microbial contamination in yoghurt can only be achieved through stringent sanitary measures and adherence to excellent Good Manufacturing Practices (GMP). The product must align with all Hazard Analysis and Critical Control Points (HACCP) requirements outlined in regulatory guidelines. Workers involved in the manufacturing process should maintain cleanliness and be free from diseases while handling equipment. Every container and equipment used in the manufacturing process should undergo heat sterilization to eliminate spore-forming microbes, or suitable sterilization techniques must be employed to eradicate bacteria, fungi, yeasts, and moulds. Raw materials, such as milk, artificial flavors, and water, should be pasteurized at the required temperatures. Additionally, sealed and ready-to-consume yoghurt packets must be adequately stored at freezing or refrigeration temperatures until reaching the consumer. It is advisable to avoid consuming yoghurt purchased from local markets, as vendors may not implement proper safety measures during the production process. Yoghurt purchased from reputable sellers should be consumed within the expiry date and promptly consumed after opening the lid. Even when stored in refrigeration, the chances of contamination for opened yoghurt remain high. Therefore, consumers should be well-informed about the products they choose to consume
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