Which of five commercially available brands of pasteurised, homogenised and toned milk refrigerated at a temperature lower than 10°C and packaged in a plastic milk-bag, obtainable in Mumbai markets contains the least quantity of bacterial colonies, after 24 hours of manufacture?

Abstract:

An experiment was conducted to compare five brands of milk, commercially available in the city Mumbai, India, and to determine whether they met international requirements for pasteurised milk. A Research Question was formulated as: Which of five commercially available brands of pasteurised, homogenised and toned milk refrigerated at a temperature lower than 10°C and packaged in a plastic milk-bag, obtainable in Mumbai markets contains the least quantity of bacterial colonies, after 24 hours of manufacture?

Five brands of milk-bags were purchased on the same date, and refrigerated for 24 hours at 10°C. They were then diluted to factor 1:1000, plated in glass and plastic Petri-dishes with 20cm3 Nutrient Agar using the “pour plate” method and incubated at 34°C for 24 hours. The number of bacterial colonies formed was observed.

It was found that 2 of the 5 brands of milk (Mahanand-Annapurna and Gokul) exceeded the maximum permissible limits for pasteurised milk, with one being unfit for human consumption, while the two major national milk producers (Mother-Dairy and Amul) had the least bacterial colonies observed, with only 1 meeting the requirements for Grade A pasteurised milk.

From these results, it was concluded that Mother-Dairy was the least contaminated brand, and other brands were indicative of microbial contamination post pasteurisation. Thus the need for strict measures to avoid contamination of milk was established.

This study was limited by the inability to distinguish the types of bacterial colonies, and the lack of a consumption survey. Further the results were found to not be significantly different through statistical analysis.
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CHAPTER 1: Introduction:

1.1: Genesis of Research Question:
Having an uncle with a childhood passion for milk which he transformed into a successful cheese manufacturing company called Flanders Dairy based out of New-Delhi; I have always had a fascination for milk and its products. Several discussions of the interesting properties of milk, its ability to form cheese and curd, and the shelf-life of milk products, along with visits to his farm to see cows and also to his cheese manufacturing plant have given me an insight into the fascinating world of dairy.

This prior interest in milk inspired an idea to test the safety of milk available in my locality, consumed by my family and neighbours. A Research Question was hence formulated to determine which regularly consumed milk brand had the least bacterial contamination, and was phrased to form a precise question:
Which of five commercially available brands of pasteurised, homogenised and toned milk refrigerated at a temperature lower than 10°C and packaged in a plastic milk-bag, obtainable in Mumbai markets contains the least quantity of bacterial colonies, after 24 hours of manufacture?

1.2: Significance of Research Question:
India has a Human Development Index rank of 134, putting it in the “Medium Human Development” category. This scale of development implies poverty, which has a negative correlation with cleanliness, and hence there is generally a high contamination of food products in the country.

There are frequent outbreaks of gastro-intestinal diseases, often caused by poor milk quality and intensified by malnourishment and a lack of intervention strategies. An incident that recently stood out was when 72 children of a government run primary school in Surat, Gujarat suffered from food poisoning, complaining of vomiting and loose motions, after drinking milk served under the Mid-day meal scheme.

Further, since India is predominantly composed of Hindus, Jains and Buddhists, religions which preach “lacto-vegetarianism”, milk and other dairy products are the main source of protein (1 cup (256g) = 20% daily-value) and calcium (1 cup = 39% of daily-value) for a large percentage of the country’s population. India, the largest milk producer in the world, has a per capita milk consumption of about 250 grams-per-day, meeting the daily requirement set by the Medical Council of India. Further, it is regularly consumed by people of all ages. Additionally, majority of the sweet dishes indigenous to India, such as kheer, khoya, rasgulla and kulfi utilise milk. Further, dahi and paneer are two milk products that play a prominent part in the Indian meal.

Of the harmful bacteria present in contaminated milk, such as Salmonella enterica, Escherichia coli, Staphylococcus aureus, etc., several are found in human excretions, and their presence is used to identify faecal contamination. These “indicator organisms” are often linked with diarrhoea and dysentery. Further, as there are no effective vaccines against these major food and waterborne infections, (as new strains of some pathogens are always emerging); it becomes essential to prevent contracting these illnesses.

Thus, the effects of milk contamination have far-reaching effects, due to the vast quantity and range of milk consumption in the country across all income groups, coupled with the poor state of hygiene in densely populated Mumbai, the financial capital of the country with a population of almost 14 million people, and the fact that milk is an excellent medium for pathogens to grow and reproduce. The aim of this investigation is to determine the “Safest” brand of milk available in Mumbai, based on the analysis of quantities of bacterial colonies present.
1.3: Theory and Academic Context:
Milk is a lacteal secretion obtained by milking Bos Taurus (cows). It contains at least 8.25% non-fat milk solids and 3.25% milk-fat. The type of milk considered for this investigation was pasteurised, homogenised, toned and packaged in a plastic milk-bag, as this is a commercially popular variety of milk regularly consumed in Mumbai.

Hence, the milk used had undergone the following processes before packaging:

Pasteurisation, which is the process by which heat is applied to a liquid food or beverage, in this case milk, for a specified time in order to destroy harmful microorganisms present. For milk, this temperature is determined based on the tolerance of Mycobacterium paratuberculosis, one of the most heat resistant non-spore forming pathogens. Thus, a temperature of 61.7°C for 30 minutes or 71.7°C for 15 seconds is applied to kill the microorganisms.

Homogenization, which is the mechanical treatment of fat globules present in milk. Milk is passed under high pressure through a tiny orifice, decreasing the diameter and increasing the surface-area of these fat globules.

Toned milk, which is obtained by adding skim milk-powder and water to whole milk. In India, as per PFA Rules (1976), the toned milk should contain a minimum of 3.0% fat and 8.5% non-fat solids.

Further, milk acts as an excellent culture for microorganisms to reproduce and grow, due to abundant nutrition available. Hence, if a single cell of pathogen such as Salmonella enterica , Escherichia coli or Staphylococcus aureus, is introduced to the milk, it divides rapidly and may yield billions of cells in 10-12 hours.

Post-pasteurisation sources of micro-organisms in milk include contamination from equipment that is un-sanitised completely, the hands, finger-nails and clothes of employees, and contaminated cleaning water.

The units utilised to quantify bacterial contamination were Colony-forming Units, a measure of viable bacterial or fungal numbers. They are displayed as CFU/cm3 for liquids. However, a limitation of CFU is that it doesn’t take into account the dead cells present in the milk, as it assumes each viable cell will form a distinct colony.
1.4 Pilot Survey:
A pilot survey was conducted prior to the main data collection, through which the ideal dilution factor was determined. As several plates of the 1:10 and 1:100 dilution factors yielded uncountable results, and all plates in the1:1000 dilution factor yielded countable results; the ideal dilution factor for data collection was determined to be 1:1000. Further, the pour-plate method was chosen over the streak-plate or spread-plate methods as well, due to the liquid nature of the diluted milk inoculated.
CHAPTER 2: Approach and Methodology:

2.1: Methodology:
A: Purchase of milk-bags:

5 popular milk brands were identified and purchased at Rs. 12.50 from vendors around the same locality in Mumbai, on the same date, and stored at a temperature of 10°C for approximately 24 hours. They were transported in an ice box to the lab, and temperature was regulated using a digital thermometer, with the addition of ice when required.

B: Sterilisation:

The apparatus to be used, including the Petri-dishes, pipette tips and beakers were sterilised in an autoclave at 121°C for 15 minutes. A sterilised face mask, surgical cap, apron and shoe covers were worn to minimise contamination. The exterior of the milk-bags were sterilised using Sterillium® Viruguard.

C: Nutrient Agar Preparation:

The required amount of Nutrient Agar was calculated to be 56g agar for 2000cm3 solution. This amount of Nutrient Agar powder was measured on an electronic balance and added to 2000cm3 Deionised Water. The solution was swirled with hand motions to aid mixing to form a homogenous solution. The containers were then tightly plugged with cotton, to prevent contamination. This Nutrient Agar solution was autoclaved at 64°C for 15 minutes, to kill any micro-organisms present. The Nutrient Agar was maintained unopened until required in a water bath at 46°C to prevent setting.

D: Serial Dilutions - obtaining 1:1000 dilution:

Each milk-bag brand was cut using sterilised scissors, and approximately 20cm3 was obtained using a pipette and added to sterilised container-1. 30cm3 Deionised Water was added to 3 similar sterilised containers(2/3/4) using 20cm3 pipette. 3cm3 of pure milk was pipetted from container-1 and added to container-2, containing 30cm3 Deionised Water, using the 5cm3 pipette, and mixed with in-and-out motions of the pipette yielding 1:10 dilution factor. 3cm3 was pipetted from container-2 and added to container-3 to get 1:100 dilution factors. This was repeated to obtain 1:1000 dilution factors in container-4. This process was repeated for each brand of milk.

E: Pour-Plate Method:

1cm3 of the 1:1000 dilutions was added to a Petri-dish using the 5cm3 pipette. 20cm3 molten Nutrient Agar was poured into the Petri-dish and this solution was gently stirred with hand motions. The Nutrient Agar was given approximately 40 minutes to set. This process was repeated 10 times each on glass and plastic plates using the 1:1000 dilution factors for each milk brand. For the negative controls, 1cm3 of Deionised Water was added to 20cm3 Nutrient Agar, in 1 plastic plate and 1 glass plate, and incubated along with the other samples.

F: Incubation:

The Petri-dish was placed upside down in the incubator, to avoid condensation dripping on the agar, at a temperature of 34°C for 24 hours. This temperature was selected to mimic the human body temperature, the optimum growth medium for milk bacteria.

G: Counting and recording:

A colony counter was used to identify and count the number of bacterial colonies present. The bacterial colonies were the colourless and yellowish white, circular, smooth formations. The observations were noted, and multiplied by 1000 to obtain CFU/cm3 of each brand of milk.

H: Discarding:

The glass Petri-dishes with bacterial colonies and agar were placed in hazard bags and autoclaved at 64°C for 15 minutes. The plates were then washed with water. The melted nutrient agar and plastic plates were discarded with the lab waste.
2.2: Alternate methodology and Justification:
Nutrient Agar was the medium used, as the microorganisms found in milk are “non-fastidious”, meaning that they produce their own nutrients and do not have complex nutritional requirements, hence not needing the specialised, fortified and enriched medium used for fastidious organisms. Further, this type of Agar is safe to use as it doesn’t selectively grow pathogenic bacteria. Lysogeny-Broth (LB) was a viable alternative, nutritionally rich and ideal for bacterial growth; however Nutrient Agar was selected due to easier commercial availability and the fact that it solidifies in Petri-dishes, making it easier to observe bacterial colonies, unlike the liquid medium LB.

The pour-plate method was the technique selected to obtain isolated colonies using Nutrient Agar plates as it is ideal for milk samples, and the number of bacteria in the solution can be readily quantified. The streak-plate and spread-plate methods are alternatives that may have been used, but were omitted due to the liquid nature of milk, and the fact that contamination is more prone to occur due to the contact between the spreading/streaking glass rod and the medium.

Due to a lack in the availability of one variety of plates, both glass and plastic plates were utilised for the study, with 10 of each type being used for each brand sample. While the number of colonies was found to be similar in each plate, the size of the bacterial colonies differed slightly, however this did not affect our result.

FU/cm3 were the units used to quantify bacterial contamination, as they measure viable bacterial numbers, i.e. the number of bacteria that have the ability to reproduce and form colonies, unlike alternatives such as Direct Microscopic Counts where all cells, irrespective of dead or living, are included in the count.
CHAPTER 3: Results of Data Collection

3.1: Primary Data collected:
Table 3.1: The colonies counted for each Petri-Dish for 1cm3 of the 1:1000 dilutions of each of the five brands of milk, along with the negative controls.

*These results were uncountable due to extensive colony formation, approximated at over 500 colonies. These results were ignored while calculating the mean, due to a strong possibility of contamination while inoculating, and were hence considered anomalies.
3.2: Qualitative observations:
Condensation occurred on the lid of the Petri-dish on adding autoclaved Nutrient Agar.

The colonies appeared as round, yellowish and smooth on the Nutrient Agar medium after 24 hours of incubation.

The colonies were lager in glass Petri-dishes as compared to plastic.

Significant difference in colony size on same plate as well, with colonies invisible to the magnifying glass omitted.

For further qualitative observations and reasoning, refer to appendix 9.4.
CHAPTER 4: Data Analysis

4.1: Data Processing:
To determine CFU/cm3, we multiply by 1000, as the solutions cultured had been initially diluted to a factor 1:1000.

Table 4.1: The colony forming units calculated for each milk brand of milk, and the negative control.

Graph 4.1: Graph depicting CFU/cm3 count for each milk brand, with respect to the literature data for expected and dangerous levels of contamination present in pasteurised milk.

Note: Pasteurized Grade A milk is required to have less than 20000 bacteria/cm3, while the maximum permissible limit for pasteurised milk is 30,000 by international standards. A count of over 50,000 is considered unfit for human consumption.
4.2: Statistical Analysis:
Standard Deviation is a measure of the variability of a set of data. 68% of the data falls within ±1 standard deviations of the mean. Hence the value of the Standard deviation helps us assess the significance of the data obtained.

To determine the variation of the data from the mean, we simply calculate the standard deviation using the following formula:

Where X is the value of the data point, M is the mean of all the data and n is the total number of data.

Table 4.2: Table showing standard deviations for each of the brands of milk, and the negative controls, calculated from the data shown in Table 3.1.

Graph 4.2: A comparison of the data collected relating to the Average Colonies counted for 1:1000 dilutions of each of the 5 brands of milk collected. (The error bars represent Standard deviation)

From the above data and graph it may be interpreted that the brand Mahanand-Annapurna had the greatest variability in colonies counted, due to larger error bars, suggesting it had more anomalies as compared to other brands with smaller standard deviations. On the other hand, the data collected for Mother Dairy was the most consistent, with the least variability in its data.

However, there are large overlaps between the data collected from the different brands, implying that a significant amount of data is shared between the brand samples, and that the results are hence most likely not significantly different. The differences found between each brand are hence probably caused by chance, due to extensive variability and data-sharing of data ranges.

Interestingly, the values for Gokul milk fall entirely within the range of colonies counted for Mahanand-Annapurna, whose least value is significantly lower than that of Gokul. However the mean of these two brands establishes Mahanand as the more contaminated sample.

Hence, while the above results provide suitable data, due to the large deviation from the mean, the final mean results may simply be considered to be caused by chance, implying that the data for colonies counted is not significantly different.
4.3: Discussion:
Hence, from the primary data collected, the safest milk sample on that particular day was determined to be Mother Dairy, followed by Amul Taaza and Aarey milk, while Gokul and Mahanand-Annapurna were found to have a CFU/cm3 count exceeding the maximum permissible limit for pasteurised milk.

However, a reason for this difference in bacterial contamination in each brand could not be isolated. Several variables influence the quantity of bacterial contamination in milk. While bacterial contamination is common in unpasteurised milk, due to un-sanitised udders, hair and dirt, and even mastitis - an inflammation of udders causing growth of microorganisms, it is not expected to be excessive in pasteurised milk. Microbial content in air and dust in packaging plants may be sources, along with apparatus and equipment that hadn’t been completely sanitised. Another major source may be from the hands, nails, mouth and clothes of employees. Importantly, the temperature of storage used by each vendor likely differed slightly, and a correlation has been found between temperature differences as low as 3°C and presence of microorganisms. These variables probably differed from brand to brand, leading to differing colony counts.

Additionally, the brands are different in size, (in terms of employees and revenue), with Mother Dairy and Amul being by far the largest. Perhaps due to their superior capital, they are able to invest in better and more expensive pasteurisation techniques, such as the UHT or Ultra-High-Temperature pasteurisation technique, involving higher temperatures of 148°C for 3 or more seconds, as compared to the HTST (High-temperature-short-time) pasteurisation technique requiring 72°C for 15 seconds.

Further, there is a possibility that the small quantity of air that is present in all milk-bags had been contaminated prior to packaging. The CFU/cm3 count being over the limit fit for human consumption in one of the brands, and additionally the overall high bacterial contamination across all brands may be the result of very poor conditions of sterility inside the packaging facilities.

The results achieved were similar to those of two other similar studies conducted in the South-Asian sub-continent. The first, in a city called Tarkeshwar in India, concluded that 9 of the 10 pasteurised samples taken were of poor quality. A similar methodology was utilised, and the CFU/cm3count was calculated. The second was conducted at a town called Tandojam in Pakistan, on raw milk and other indigenous milk products, where it was concluded that 57 of 100 milk samples were contaminated with Escherichia Coli.

To determine the effect of these excessive quantities of bacterial contamination in milk, a Delhi-based paediatrician, Dr Singh was interviewed about his experiences with digestive diseases. He ranked gastro-intestinal infections as among the highest occurrence among his patients, who fall mostly in the 0-12 years age group category. He stated that diarrhoea was among the most complained about diseases among those under five years of age. Salmonella enterica, Shigella and Escherichia coli are the most frequent causes of diarrhoea, and these are all commonly found in contaminated milk.

Hence, overall the more sterile conditions and better pasteurisation techniques while packaging Mother Dairy and Amul Tazza milk brands may have lead to them having lower bacterial contamination results as compared to the other brands Aarey, Gokul and Mahanand-Annapurna. It must be reiterated however, that these were simply the results from one particular batch number, and that the results may fluctuate depending on the date of manufacture.
CHAPTER 5: Conclusion:
The commercially available pasteurised, homogenised and toned milk packaged in a plastic milk-bag obtainable in Mumbai, India with the least bacterial contamination was determined to be Mother Dairy, followed by Amul Taaza, Aarey, Gokul and Mahanand-Annapurna. Gokul and Mahanand-Annapurna were found to be significantly contaminated, and Mahanand-Annapurna was unfit for human consumption.

However, the results from the statistical analysis suggest that these results are not significantly different, due to the excessive overlapping of data, implying that this difference between the means has arisen mostly due to chance, making the conclusion drawn from the data unreliable. Nevertheless, the results suggested that the milk available in Mumbai markets on average exceeded the bacterial content levels expected from pasteurised milk by international norms.

These results establish the need for strict measures to avoid contamination of milk. Washing of all containers is essential, and it is important to carry out the pasteurisation techniques efficiently. The milk should be stored at temperatures below 5°C to avoid bacterial reproduction, and should be boiled immediately before consumption, to prevent the consumer from being infected by the several micro-organisms harboured in milk. The magnitude of this issue of bacterial contamination warrants the need of additional studies in the same field to ensure low levels of milk contamination are achieved in Mumbai.
CHAPTER 6: Limitations and Scope:
While the method followed was rather accurate, there were several limitations to the study as a whole. Firstly, the samples were only taken for one date and one milk-bag for each brand, hence there is a large possibility of differences in CFU count had different milk-bags from different batch numbers been taken. While the milk manufactured on the same date would lead to approximately similar counts due to the same batch numbers, those manufactured on different days may give different results, as the brands cleanliness standards change with time. However, since this was a study of the safest milk-bag on the particular date, this change in bacterial contamination may be considered insignificant.

As mentioned above, each brand of milk was probably stored in slightly varying temperatures prior to purchase, which may have caused differences in bacterial content. However, conditions that the milk-bags were subjected to prior to purchase, including temperature of storage, could not be controlled for the study.

There are several limitations to using the CFU/cm3 count. It assumes that each viable cell will form a distinct colony, and doesn’t take into account dead cells, unlike other units of contamination measurement. Additionally, the sizes of colonies are not taken into account, but only quantity is used. However, it was the most ideal form of measurement available, due to its simplicity and universality.

Limitations of the pour plate method include the fact that the addition of the slightly warm Nutrient Agar medium may have killed some of the bacteria in the milk sample, skewing the CFU count, however this is an insignificant aspect as the autoclaved Agar was allowed to cool to about 40°C, a temperature at which most milk bacteria are unaffected. Further, if the medium is not swirled sufficiently, the bacterial colonies form with an uneven distribution, concentrated toward a particular part of the plate, increasing difficulty of observing bacterial colonies. However this limitation did not arise due to thorough swirling, and hence the colonies were easily countable.

The different types of plates taken - glass and plastic, gave us similar CFU results, though different sizes of colonies were observed, possibly brought about by their different levels of thermo-conductivity of the two materials, giving two different temperatures for the growth of bacteria. However since 10 samples were taken using each type of plate for each brand, a wide range of results was obtained, and both the popular types of Petri-dishes were used.

While the lab environment was attempted to be made completely sterile, this is not practically possible due to the constraints of laboratory equipment. However, a respectable level of sterility was achieved, by extensive use of the autoclave, Sterilium and surgical equipment. All apparatus provided by the lab such as pipette tips were pre-sterilised. This level of sterility prevented, to a certain extent, contamination from bacteria and other microorganisms, which would have significantly altered results.

The dilution was selected after studying results from an extensive pilot survey, and the 1:1000 factors was selected as it had the most results in the countable range of 50-500 colonies. However, importantly it was also found that the relationship between the 1:100 dilution and the 1:1000 was not simply 10:1 colonies, as would have been predicted, but was approximately 4:1, possibly due to more colonies being too small to be counted in the 1:1000 dilution. Thus, had two or more dilutions been selected for each brand of milk, a larger range may have been selected. However, the relative results would have probably been similar, with each brand ranking in the same order for bacterial contamination.

Importantly, boiling Milk-bag milk is a widely practiced custom in most Mumbai households, despite the milk being pre-pasteurised, and there being no requirement to do so printed on the packet itself. The study did not account for this practise, and the milk samples were not boiled, but were inoculated and incubated as obtained from the milk-bag purchased in the market.

Additionally, two data points were discarded due to an abnormally high count of bacterial colonies (approximated at over 500 colonies), deeming them “uncountable”. These anomalies were likely brought about due to contamination somewhere during the process of investigation, and were hence ignored for the purpose of our data analysis.

However, despite most of the above mentioned limitations, the relative ranks of bacterial contamination for the five milk-bags would have remained similar due to the identical conditions they were exposed to.
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CHAPTER 9: Appendices:

9.1: The Milk-Bag:
Milk-bags are plastic bags that hold milk. The quantity of milk in the milk-bags selected was 500cm3. This form of packaging is popular in several developing economies, as compared to Tetra Paks and plastic bottles due to their lower prices. Milk-bags are made of high-density polyethylene, and are hence more recyclable and use less plastic than milk bottles etc. However, they are more susceptible to punctures are may not be sealed once opened. Interestingly, a leading UK supermarket has recently started selling milk in a plastic bag to avoid packaging waste, enhancing the significance of the milk-bag.
9.2: List of all used apparatus (alphabetically):
Autoclave

Burner

Colony counter

Containers (sterilised, to perform serial dilutions)

Deionised Water

Electronic Balance

Ethanol/burner/ Sterillium® Virugard (to sterilise hands and apparatus)

Glass Rod (To stir)

Incubator

Laminar Flow chamber

Milk samples

Molten Nutrient Agar (in 45-50°C water bath)

Petri-dishes

Pipette (5cm3, 20cm3)

Sterilised face mask, Surgical cap, apron and shoe covers

Water Bath
9.3: List of variables manipulated, observed and controlled:
Independent: Brand of Milk-Bag

Dependant: Number of colonies of bacteria formed

Control:

Packaging of milk (plastic milk-bag)

Maximum Retail Price of milk-bag (Rs. 12.50)

Volume of milk in milk-bag (500cm3)

Nature of milk (pasteurised, homogenised and toned)

Temperature of storage (10°C)

Date of manufacture (27th August 2010)

Time from manufacture (24 hours)

Concentration of milk sample (1:1000)

Quantity of milk sample per plate (1cm3)

Concentration of nutrient agar solution (28g in 1000cm3)

Quantity of nutrient agar solution per plate (20cm3)

Temperature, pH and salinity of agar plate

Temperature of incubator (34°C)

Time in incubation (24 hours)

Size of Petri-dish
9.4: Qualitative Data Observed:
After autoclaving, the Nutrient Agar solution became more homogenous, and darker in colour, due to the heat provided.

On pipetting the diluted milk sample onto the plates, particularly the plastic ones, it was noticed that the solution sticks together due to the strongly cohesive tendencies of water. This is the reason that with the addition of Nutrient Agar solution, the Petri-dish was stirred thoroughly with gentle revolutions of the plate, to prevent colonies forming together in one location.

Due to the heat from the warm Nutrient Agar solution, condensation occurred on the lid of the Petri-dish on addition. The plates were placed upside down in the incubator after setting to avoid this water dripping back and affecting results.

The colonies appeared as round, yellowish and smooth on the Nutrient Agar medium after 24 hours of incubation.

It was observed that the size of the colonies was larger in the glass Petri-dishes as compared to those of the plastic Petri-dishes, possibly due to the significant difference in thermal conductivity of the two substances.

There was a significant difference in sizes of the colonies within the same plate as well; however each colony was counted as one.

The colonies invisible to the naked eye or magnifying glass were omitted from each Petri-dish while counting.
9.5: Interview with Dr. Singh:
Dr. Samir Singh is a Delhi-based paediatrician, and he was interviewed to gain information regarding gastro-intestinal diseases that occur in among his patients. The following is the significant excerpt from this interview:
Q: Would you say that gastro-intestinal diseases have a high occurrence among your patients?
A: Yes, gastro-intestinal diseases such as diarrhoea are perhaps the most commonly occurring diseases among my patients aging up to 12 years. I would say it is most common among those aged less than 5 years of age.
Q: In your opinion could the consumption of contaminated milk be one of the causes of diarrhoea, etc?
A: Yes, contaminated milk definitely increases the occurrence of gastro-intestinal diseases, and I see a significant increase in the number of patients that visit me during periods of mass food-poisoning.
Q: Do you recommend boiling pasteurised milk prior to consumption?
A: While none of these milk-bags advise you to go in for boiling of pasteurised milk, in my opinion it is essential due to the large amount of contamination from external sources. I always boil my milk, and would never give my children un-boiled milk directly from a Milk-bag.
9.6: Article on food contamination at Surat, Gujarat from DNA:

72 school children suffer from food poisoning in Surat
PTI / Tuesday, August 17, 2010 22:59 IST

As many as 72 children of a primary school suffered from food poisoning after drinking milk served under the Mid-day Meal scheme in Ucchal taluka of Tapi district in Surat today, police said.

The incident took place at Gavan village of Ucchal after milk was distributed to students of government primary school, they said.

According to police, shortly after consuming milk, students complained of vomiting and loose motion, following which they were rushed to local government hospital.

"Primarily it is a case of food poisoning, which happened after consuming the milk. We have collected samples of water and milk and any further action can be initiated only after lab report is received," Dr Amit Bhambore at the hospital said.

Those whose condition was critical were admitted for treatment while other children were discharged after primary treatment, health officials said.

Tapi district health officials said that samples of the milk supplied under the mid-day meal scheme in the school have been sent to forensic science laboratory for testing.

An inquiry has been ordered into the incident by the district administration, while a complaint has been registered at the local police station, police said, adding further investigation in the matter was on.

URL of the article: http://www.dnaindia.com/india/report_72-school-children-suffer-from-food-poisoning-in-surat_1424957-all

