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Background:

The expansion of the food industry has increased the demand for diverse food products, which poses new challenges
to food safety. The production, transportation, and handling of food products from various sources and countries can
increase the likelihood of foodborne illness outbreaks and product contamination. Regulatory developments, such as
the Hazard Analysis and Critical Control Points (HACCP) systems, have helped mitigate trade barriers and ensure a
safe food supply chain. However, different food safety regulations and standards in importing countries can make it
challenging to determine if imported goods are as safe as domestically produced ones. Total coliform testing is a
commonly used indicator of potential fecal contamination in food products. Thus, this study aims to provide a
comparative analysis between a domestic and an international pasteurized dairy product falling under category 3 to
provide literature and the means to mitigate safety risks.

Methods:

Firstly, samples were tested for water activity using a Pawkit water activity meter and standardized procedures were
followed. Secondly, a commercial lab was hired to perform the total coliform testing under the MFHPB-14
standardized method. Finally, a statistical analysis was performed to determine if an external dairy market product
under category 3 is satisfactory or comparative to a domestically manufactured one.

Results:

The study results indicate no significant difference in the mean total coliform levels between domestically produced
cheese curd snacks and imported cheese curd snacks. Both groups had a mean value of less than 10 CFU/g; no
detectable differences were found in their respective samples. The statistical method used in the study could not
determine any variability between the two datasets, and hypothesis testing, and probabilities of alpha and beta errors
may not be relevant. However, assuming that the two datasets are identical, a value of zero for both datasets
indicates that there is no difference between the means of the two groups being compared. The study was not able to
find sufficient evidence to reject the null hypothesis, and it was concluded that there is no difference in the mean
total coliform levels in pasteurized imported dairy cheese curd snacks compared to the mean coliform levels in
domestic pasteurized dairy cheese curd snacks.

Conclusions:

The present study has investigated the effectiveness of the MFHPB-14 standardized method in quantifying the total
coliform counts of domestic and international cheese curd snack samples. The results obtained were found to be
below the level of detection, indicating that the method failed to quantify the samples under investigation. Based on
these findings, it is concluded that both domestic and international cheese curd snack samples are within the
satisfactory range and are indistinguishable with respect to total coliform counts. It is important to note that this
study only examined a limited number of category 3 cheese curd snacks available in the Canadian marketplace and
may not be representative of the broader market; however, it implies that the products in our Canadian marketplace
undergo stringent controls for the safety of our consumers.
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Introduction:

The food industry is constantly expanding,
driven by the ever-growing demand for diverse food
products from both local and international sources.
While this expansion provides consumers with a wide
variety of food choices, it also introduces new
challenges to food safety (Buzby, 2003). The
production, transportation, and handling of food
products from various sources and countries can
increase the likelihood of foodborne illness outbreaks

and product contamination (CDC, 2021).

These challenges have implications for the food
safety standards of internationally manufactured food
products, especially when importing countries have
different food safety regulations and standards.
However, regulatory developments, such as voluntary
information provisions for production practices and
certifications, have helped mitigate trade barriers and
enable food product trade among countries, which
ensures competitive pricing and an ample supply of
safe food (Buzby, 2003). On the other hand, to ensure
food safety, some regulations have imposed new or
more stringent process standards, including the
Hazard Analysis and Critical Control Points
(HACCP) systems (Buzby, 2003). This is because it
is challenging to determine if imported goods are as
safe as domestically produced ones. Considering the
aforementioned challenges and regulatory
developments, it is crucial to address recent product
sanitation quality concerns. One potential approach is
to conduct a comparative analysis between a
domestic and an international pasteurized dairy
product falling under category 3. This analysis can

provide a valuable means to mitigate safety risks by

utilizing total coliform testing, a commonly used
indicator of potential fecal contamination in food
products (Government of Canada, 2010). A category
3 product is defined as food containing any of the
following parameters: fresh fruits and vegetables,
fermented foods, all types of sprouts, and cultured
dairy products (Appendix D). Overall, addressing
food safety requires a comprehensive and
collaborative effort among governments, industry
stakeholders, and consumers to address the

challenges and maintain a safe food supply chain.

The proposed methodology is to compare the total
coliform bacteria in the same potentially hazardous
food (PHF) that is manufactured domestically and
internationally. The goal is to determine if an external
dairy market product under category three is
satisfactory or comparative to a domestically
manufactured one. Any knowledge obtained will aid
in determining if consumers are receiving high-
quality pasteurized dairy products comparable to

domestically produced ones.

Literature Review:

Dairy Processing:

Dairy products contain vital nutrients such as
calcium, vitamins, and proteins - these products aid
in boosting health and reducing the risk of
contracting diseases (Sulaiman & Hsieh, 2017).
However, dairy products can foster a wide variety of
microorganisms that are a common source of
foodborne pathogens (Oliver et al., 2005). Their
presence is due to direct contact with contamination
from the farm environment or the udder of an
infected animal (Oliver et al., 2005). Current

regulations require milk products to undergo a



pasteurization process; however, policymakers
commonly overlook several factors (Oliver et al.,

2005). These overlooked factors include:

e outbreaks of disease have been traced to

pasteurized milk,

e unpasteurized milk is commonly consumed
through several types of manufactured dairy

products internationally,

e unpasteurized milk is commonly consumed
by those working in the dairy processing
cycle, from farmers to the staff of processing
plants and onward, which creates a further
risk of exposing consumers to pathogenic

bacteria,

e re-contamination post-pasteurization during

processing/transportation,

e the pasteurization process could be
inadequate/faulty or may not destroy all
foodborne pathogens in processed dairy

products (Oliver et al., 2005).

Thus, these factors pose risks to the consumer via
direct exposure to foodborne pathogens from
imported pasteurized and unpasteurized dairy

products (Oliver et al., 2005).

Due to the dietary importance of dairy, the
dairy industry has undergone a copious amount of
research to standardize the quality of dairy products
and develop vital management practices. Studies
involve testing for different micro-organism
indicators to determine the quality of the finished
product, sanitation, processing, and contamination

post-pasteurization (Hervert et al., 2017). Also,

studies in California have shown that total coliform
counts in pasteurized dairy products vary
significantly, as the milk sampled ranged from 31
CFU/mL (Boor et al., 1998) to 2,570 CFU/mL
(Jayarao & Wang, 1999). These results have been
correlated to management practices such as machine
wash failures, rate of cluster washes, and milking
apparatus detaching during milking (Pantoja et al.,
2011). Also, research has shown that post-processing
contamination is still frequent, where as many as 7%
to 26% of U.S. milk samples were contaminated
(Martin et al., 2012). Ultimately, recontamination of
dairy products post-pasteurization is the main
obstacle when striving for a high-quality dairy
product (Rojas et al., 2020). In turn, the results above
are staggering, as pasteurized dairy products contain
psychrotolerant bacteria, meaning they can grow at
refrigeration temperature levels (Martin et al., 2016).
Thus, an effective surveillance program with
diagnostic methods is a prerequisite to controlling or
preventing foodborne illnesses in our dairy
marketplace (Oliver et al., 2005). As aforementioned
in the literature, our North American policies and
legislations produce stringent food safety standards,
but we still experience these issues with domestic
products. It would be fair to assume that a greater
volume of concern would arise when we expand the
pool of products to include international imports.
This case is especially true for instances where
imported dairy goods come from regions where such
policies may not be as stringent or can lack oversight
in ensuring procedures are followed before and post
export. Also, another problem that can arise is the
conflict or disconnect between regulatory
requirements between the exporting and importing

locales.



Dairy-Related Hazards:

A recent study has identified that infant
formula led to foodborne illness outbreaks - it
contained traces of Enterobacteriaceae in the milk
powder and was associated with manufacturing
events. (Craven et al., 2021). Unfortunately, this case
of foodborne illness affected neonates, who are
underweight or immunosuppressed and thus are at
greater risk (Jacobs et al., 2007). Another public
health concern recently occurred in Brazil, where
Shiga-toxin-producing Escherichia coli (STEC) was
isolated from cheese, ricotta, and pasteurized cream,
all ready-to-eat foods (Rosario et al., 2021). The
presence of Escherichia coli is a concerning indicator
as the infection rate is 100% per 2-9 CFU (Hara-
Kudo & Takatori, 2011). Lastly, a recent study in
Ethiopia conducted sampling on pasteurized and
unpasteurized dairy products; they sampled the
logistical chain including producers, collectors,
processors, and retailers — it found that 86% of the
samples were substandard (Mengstu et al., 2023).
These metrics are concerning as international dairy
products are commonly found in our marketplace in
various processed forms (Douphrate et al., 2013).
Additionally, milk product consumption (per capita)
is significantly higher in developed countries than in
developing countries (Nahar et al., 2022). If these
particular products were imported into our markets,
the foodborne diseases stemming from the dairy
components would cause symptoms like
gastrointestinal disturbance (vomiting, diarrhea) or in
more severe cases, they could even be life-
threatening (Mengstu et al., 2023). The CFIA's
recent archives highlight that even ostensibly lower-
risk dairy products, such as frozen profiteroles and
eclairs, pose a significant public health hazard

(Government of Canada, 2019). The mentioned

unsatisfactory products containing dairy were not
limited to higher-risk, potentially hazardous dairy
products. Thus, imported dairy products may not
always be prioritized due to resource constraints and
require border resource allocation for microbiological

testing.

Dairy-Related Indicators:

In general, coliforms can be categorized as
facultatively anaerobic or aerobic, gram-negative,
rod-shaped, non-spore-forming, and capable of
fermenting lactose-producing gas and acid (Martin et
al., 2016). Also, coliforms are known as indicator
organisms - they represent only a fraction of the total
post-pasteurization contamination. It was found that
coliforms portray less than 20% of all gram-negative
organisms present in fluid milk after pasteurization
(Martin et al., 2018). This finding suggests that
relying solely on coliform counts as an indicator of
fecal contamination may not be sufficient to ensure
the overall microbiological safety of pasteurized

dairy products.

Other pathogenic microorganisms, such as
non-coliform gram-negative bacteria and spore-
forming bacteria, may also be present in milk after
pasteurization (Martin et al., 2018). Therefore,
additional testing and monitoring of these
microorganisms may be necessary to ensure the
safety and quality of dairy products. Comprehensive
microbiological testing and monitoring programs can
provide a more accurate assessment of the overall
microbiological safety of pasteurized dairy products
and reduce the risk of foodborne illness (Jayarao et
al., 2004). Although standardized testing for total
coliform bacteria and Enterobacteriaceae is currently

in use by processors when assessing the safety of



pasteurized milk as per the Pasteurized Milk
Ordinance guidelines (Rojas et al., 2020). A study
found that the primary bacteria responsible for post-
processing contamination are undetected, indicating
modifications to the Petro-film method can benefit
dairy processors by making it possible to detect
contamination from other gram-negative bacteria
(Rojas et al., 2020). Currently, total coliform testing
is advised by the U.S. Public Health Service - as per
the Pasteurized Milk Ordinance (PMO) published in
1924 (Tortorello, n.d.). The current requirements for
PMO limits of total coliforms found in grade A
pasteurized dairy are limited to 10 or fewer CFU per
mL (FDA, 1995). As coliforms are naturally present
in raw milk (Jayarao & Wang, 1999), the purpose of
coliform testing in a dairy product is to indicate fecal
matter presence or the level of contamination of the
compositional ingredients used in the preparation of
the product (Martin et al., 2016). If the total coliform
counts are above the Food and Drug Administration
levels of CC <I0cfu/mL, it signals that inadequate
processing practices are in use or that post-processing
contamination has occurred (Wong et al., 2010).
While Total coliform testing isn’t perfect, it’s proven
to be a fully adequate approach for evaluating the
safety of imported products that are not otherwise
subject to further testing under domestic policies and

guidelines.

Legislation and Regulations:

The Canadian Food Inspection Agency
(CFIA) enforces the Food and Drugs Act and
associated product regulations in Canada. This
organization functions on a quantitative systematic
risk-based approach that categorizes and prioritizes
the available inspection resources to the level of risk

presented to Canadian consumers (Zanabria et al.,

2019). The quantitative assessment model is designed
to allocate risk to the specified commodity or product
by taking into consideration the establishment and the
volume of product output (Zanabria et al., 2019). An
establishment is any place where a commodity/food
product is produced/manufactured, processed, stored,
transported, packaged, or identified (including
labelling) (Zanabria et al., 2019). However, this
systematic risk-based model requires historical data
about risk factors at the establishment, such as
compliance and inherent mitigation. This can be a
drawback which would affect the conclusive risk
associated with that food product/commodity— but
this does direct focus on the hazards representing the
highest level of food safety risk (Zanabria et al.,
2019). Literature has found varying unique risk
factors associated with various geographic settings
across the globe, creating the need for unique policies
to address the particular risk factors associated with
dairy products coming from a given source locale
(Butler et al., 2015; Health Canada, 2022). A
particular example of this comes up when comparing
the Canadian dairy industry to the United States, as
raw milk is legal in some states (Butler et al., 2015)
and imported products should be exposed to
additional domestic regulations that are not
necessarily present or accounted for in the source
locale. As such, internationally manufactured
products containing dairy can be difficult subjects
when it comes to creating robust and standardized
measures for ensuring the quality and safety of the

product as a whole.

It is evident from the above literature review that a
range of food safety infrastructures is in place to
ensure and further increase the safety of imported
foods. The continuous evolution of imported food

safety regulations globally has undergone rapid



developments and growth in pursuit of safer food to
protect public health. This study aims to determine if
a randomly selected external market dairy-containing
product under market category 3 is satisfactory or
comparative to a domestically manufactured one
(Appendix D). The knowledge obtained will aid in
identifying if consumers are receiving a high-quality
pasteurized dairy product that will not expose them to
adverse health effects and assess whether CFTA
resource allocation is required for low-risk imported

products.

Methods & Materials:

For the full list of materials used to perform
the Pawkit Water Activity Meter Standard Operating
Procedure and the Enumeration of Escherichia coli
and coliforms in food products and food ingredients
using 3M PetrifilmTM E. coli count plates procedure,
refer to Appendix B and C.

The Standards Council of Canada has
accredited FoodAssure with ISO 17025 since 2001,
making it a reputable organization in the field of food
analysis (Home: Foodassure Laboratory). As a result,
the study will adopt the standardized methods and
protocols recommended by FoodAssure, ensuring
that the methods employed for total coliform analysis

will be reliable.

Description of Methods:

Sample Collection:

Cheese curd snacks, or "cbipkn" (syroki) in
Russian, are a well-known and popular snack in
Eastern Europe, particularly in countries such as
Russia, Ukraine, and Belarus (Ovchinnikova et al.,
2018). These snacks are made from fresh cheese

curds, which are typically made from cow's milk -

but can also be made from goat or sheep milk
(Bogdanov et al., 2017). The curds are then shaped
into small, cylindrical forms and coated with a
variety of toppings, including chocolate, vanilla, nuts,
or fruit. The texture of “cripku” is soft and creamy,
with a slightly tangy taste from the fresh cheese
(Vorobeva et al., 2017). The coatings provide a sweet
or savoury element to the snack, depending on the
flavour. Cheese curd snacks are often consumed as a
quick snack or dessert and are popular with both
children and adults. In addition to being a popular
snack, cheese curd snacks can also be used in other
dishes, such as salads or desserts (Bogdanov et al.,
2017). Their versatility and convenience make them
an attractive option for many consumers who
appreciate the rich and creamy flavour of fresh

cheese curds.

The selection of a pasteurized dairy product
that conforms to the criteria established in the
literature was performed through the conduct of a
preliminary water activity assessment. The objective
was to ensure that the selected product had a water
activity level greater than 0.85, thus classifying it as a
Potentially Hazardous Food (PHF). This assessment
was conducted under the guidance of faculty
members at BCIT, utilizing the laboratory facilities at
the institution. Prior to the initiation of the water
activity test, the Pawkit water activity meter was
calibrated by a laboratory technician to a specified
margin of error of 0.02. The water activity
assessment was performed in accordance with the
standard operating procedures outlined in Appendix
C, which includes information on the calibration

methods and materials used.

The results of the water activity assessment indicated

that cheese curd snacks had a water activity reading



0f 0.96 across various brands. Based on this
information, cheese curd snacks were selected as the
representative product for the study. This finding
supports the conclusion that the chosen product meets

the criteria for a PHF, as established in the literature.

A total of 60 product samples will be obtained
through the systematic selection of local ethnic food
stores within the lower mainland region. To ensure a
random and unbiased selection process, all ethnic
food stores carrying cheese curd snacks within the
lower mainland will be numbered and subjected to a
random selection process through the utilization of
software. This methodology will eliminate any
potential selection biases in the sample collection

process.

The sample collection process will be performed with
impartiality with respect to product branding, as the
water activity tests indicated no significant variations
in water activity levels across different product
brands. The obtained samples will be further
segregated into two categories, based on their country
of origin: 30 samples will be domestically
manufactured within Canada and 30 will be
manufactured/distributed from international sources.
The samples will be procured from refrigeration units
maintained at or below 4°C to ensure that they have
not undergone temperature abuse prior to purchase,
as verified using a probe thermometer. The samples
will be transported to the laboratory in a cooler with
ice packs, and the duration of transportation should
not exceed 2 hours to minimize sample handling
times and to maintain the temperature of the samples
at or below 4°C upon arrival at the laboratory. The
enumeration of Escherichia coli and total coliforms in
the samples will be conducted using 3M PetrifilmTM

E. coli count plates, in accordance with standard

procedures specified in classification MFHPB-34.
The examination of the pasteurized dairy product
samples will be performed by a third-party
laboratory, which will adhere to the standardized
procedures outlined in MFHPB-34 (Appendix B).
The classification of various methods used to conduct
microbiological analysis of food is based on Health
Canada’s compendium (Government of Canada
2022). The HPB (Harmonized Procedure for the
Microbiological Analysis of Foods) Method is a
standardized classification system used for the
analysis of food samples. It provides a consistent
approach for determining the presence of various
foodborne pathogens, spoilage organisms, and
indicator microorganisms (Government of Canada

2022).

For MFHPB-34 standardized procedures and
materials conducted by the FoodAssure Laboratory

Ltd., refer to Appendix B.

Ethical Considerations:

This study does not involve human
participants; thus, no ethical considerations are
required. Furthermore, all tests conducted on the
pasteurized dairy product (curd snacks) were
completed through or with the aid of a third party,
removing ethical bias. However, if high levels of
total coliforms are found that are above the
satisfactory limits specified by Microbial Guidelines
for Ready-to-Eat Foods — A Guide for the
Conveyance Industry and Environmental Health
Officers (EHO), results will be forwarded to the
regulating body by the laboratory (Appendix D).



Statistical Analysis:
Description of Data & Analysis:

The populations of E. coli and total
coliforms will be calculated after obtaining results
from the petrifilm plate counts provided by
FoodAssure Laboratory (Appendix A). The data
obtained is discrete and numerical, meaning that
measurements will be limited to whole numbers.
Furthermore, it is implausible to imply that half of a
total coliform exists; hence, data is discrete and not
continuous. All obtained data will be grouped and

represented in tables in Appendix A.

Inferential Statistics:

The Two-Sample T-test has been selected as
the statistical test for this study, in accordance with
the findings from the literature review. This statistical
test is appropriate for comparing the means of two
independent sample groups, specifically,
domestically manufactured dairy products and
internationally manufactured dairy products. In
addition to the Two Sample T-test, a box plot may be
utilized to visually depict potential differences in the
means of the two sample groups. Furthermore, the
discrete statistics that will be analyzed include the
mean, median, range, and standard deviation, which
will provide a comprehensive understanding of the
distribution of the data. In conclusion, the choice of
the Two-Sample T-test, combined with the visual
representation of the data through a box plot, and the
analysis of discrete statistics, will provide robust and
reliable results that will allow for a thorough
examination of the differences between the means of
domestically manufactured and internationally

manufactured dairy products.

The statistical package used was NCSS
2023. Both the descriptive and complex inferential
statistics will use NCSS 2023 to determine the

significance of our study

Hypothesis:

There is no difference in the mean total

Ho: coliform levels in pasteurized imported

dairy cheese curd snacks compared to the
mean coliform levels in domestic

pasteurized dairy cheese curd snacks.

There is a difference between the mean total
coliform levels in pasteurized imported

Ha: dairy cheese curd snacks compared to the

mean coliform levels in domestic

pasteurized dairy cheese curd snacks.

Table 1: Ho & Ha for Two-Tailed 2 Sample T-test

Interpretation of Results:

The data and completed statistical analysis
are found in Appendix A. Each independent group
was composed of 30 observations. The mean of total
coliform in domestic curd snacks was less than 10
CFU/g, similarly, the imported curd snacks were also
less than 10 CFU/g. These identical results imply that
international cheese curd snacks are equivalent to
domestically produced cheese curd snacks, as they
both have the same mean value of zero. It should be
noted that the results for both domestically and
internationally produced-cheese curd snacks showed
no detectable differences in their samples. However,
it is important to keep in mind that the statistical

method used could not determine if there was any



variability between the two datasets, meaning that
hypothesis testing; and the probabilities of alpha and
beta errors may not be relevant. Nevertheless, in
certain situations, it may be acceptable to assume that
the two datasets are identical. Overall, a value of zero
for both datasets indicates that there is no difference
between the means of the two groups being
compared. In this case, the p-value would be 1,
indicating that there is a high probability that any
observed differences between the means are due to
chance alone. However, Power =1-f, but in this
scenario, the power of the test is undefined because
there is no variation in the data to detect any true
differences or effects. Furthermore, Type 1 and Type
2 errors are not relevant in this scenario, as there are
no differences between incorrect detection or the
failure of detecting them. Hence, this study was not
able to find sufficient evidence and accepts the Ho;
there is no difference in the mean total coliform
levels in pasteurized imported dairy cheese curd
snacks compared to the mean coliform levels in
domestic pasteurized dairy cheese curd snacks, as
results show that both dairy products have 0 CFU/g

counts.

Refer to Appendix A for the trial run, data
tables, and statistical analysis using Microsoft Excel

and NCSS.

Discussion:

The study aimed to compare the levels of
total coliforms in domestic and international curd
snacks and determine if the difference in levels was
due to the origin of the ingredients used. The results
showed that there was no significant difference in the
levels of total coliforms between the two categories,

with both types of curd snacks having results below

the detectable limits of the methods used. These
findings indicate that both domestic and international
curd snacks are safe for consumption in Canada,
despite differences in regulations and production
methods used in different countries. Our study results
are consistent with previous research that has found
low levels of total coliforms in dairy products
(Krishna et al., 2021). However, our study's findings
challenge the premise put forth in the literature
review that regulatory systems are the sole
determinant of food product safety. Instead, the
results suggest that effective safety measures can be
implemented irrespective of the regulatory
framework that support the importance of regulations
and health professionals in ensuring the safety and
quality of food products (Government of Canada,

2020).

The results of our study were consistent with
previous research that found low levels of total
coliforms in dairy products (Krishna et al., 2021).
However, our study differed in that it aimed to
compare the levels of total coliforms in domestic and
international curd snacks, whereas previous research
may have focused on other types of dairy products.
Furthermore, the primary findings of our study,
which reported low levels of total coliforms in
domestic and international curd snacks, are in
agreement with previous research that has
highlighted the importance of intrinsic and extrinsic
factors in influencing microbial growth in food
(Hamad, 2012). Specifically, factors such as nutrient
content, water activity, pH value, temperature, and
storage conditions have been shown to play a critical
role in promoting or inhibiting the growth of
microorganisms in food. In other words, given that
the quality of the end product may be affected by the

sampling process and that the low levels of total



coliforms observed in our study may be attributed to
the handling steps after the critical control points, it
can be inferred from our findings that the pH value,
temperature, and storage conditions of the curd
snacks may have contributed to the observed low
levels of total coliforms. Thus, our study's results
suggest that there is a comparable quality and safety
of pasteurized dairy products manufactured
domestically, regardless of the region, to those
produced internationally in the same category. This
finding not only verifies prior domestic research but
also provides evidence that the quality and safety of
domestically produced dairy products can match up
to imported ones. By focusing on imports, our study
highlights the importance of maintaining stringent
regulatory standards to ensure that consumers receive
high-quality pasteurized dairy products, irrespective

of where they are manufactured.
Limitations:

While the findings of our study provide
valuable insights into the microbiological quality of
curd snacks in the lower mainland of British
Columbia, it is important to note that our sample was
limited to this geographical area. As such, our results
may not be generalizable to other regions of the
country or province. This limitation is particularly
relevant for domestic products, which are likely to
have regional differences due to variations in the
manufacturing process and sourcing of raw materials.
However, for the international product, which is
widely distributed, this limitation may be less
significant. Nonetheless, caution should be exercised
when interpreting and applying our findings to other
regions or contexts beyond the scope of our study.
Additionally, the study only focused on one type of
food product, and further research may be needed to

generalize the findings to other types of dairy

products. However, the study used a standardized
analysis method (MFHPB-34), which is a dependable
and widely used method for detecting total coliforms
in food products (Appendix A). Further research may
be needed to generalize the findings to other types of
dairy products and other populations outside of
Canada. Additionally, the following limitations must
be considered when interpreting the results. One of
the main limitations is the cost of laboratory testing.
As a result, we were unable to evaluate a larger
sample size. The limited sample size, as noted earlier,
was due to current market availability, which
restricted our ability to collect more samples for
analysis. However, it is important to note that when a
sample size is small, as in our case, there is a higher
likelihood of chance variation or sampling error,
which can lead to results that are not representative of
the sample selection being studied. Therefore, the
small sample size may have introduced a level of
uncertainty to our study's findings. Despite these
hindrances, we believe that the use of standardized
microbiological testing methods increased the
reliability and validity of the results, and this, in turn,
made the sample size sufficient in representing the
curd snacks available in the Canadian market.
Furthermore, another limitation of this study is the
potentially inaccurate representation of
contamination levels in products with quantifiable
data below the threshold of ten coliforms. This is due
to the method used in the study, MFHPB-34, which
has a detection limit of ten coliforms per sample. Any
count below this threshold is considered negative,
and the actual count of coliforms present in the
sample cannot be determined. It is possible that some
samples contained a low level of coliforms that were
not detected by the method used in the study.

However, since the results were below the detectable

10



range, quantifying total coliform levels below ten
colony-forming units (cfu) was not considered
important from a food safety perspective. Finally,
the study only focused on one type of dairy product
available in the Canadian marketplace (curd snack),
which limits the generalizability of the findings to
other types of dairy products. Further research is
needed to determine if comparable results would be
obtained for the other types of category three dairy
products. While this study provides valuable insights
into the levels of total coliforms in domestic and
international curd snacks, it is important to consider
the limitations outlined above when interpreting the
results. While the study suggests that both domestic
and international curd snacks are safe for
consumption, it does not provide information about
the adequacy or effectiveness of international

regulatory systems.

Knowledge Translation and Recommendations:

To enhance food safety in the Canadian
dairy market, we recommend manufacturers and
distributors implement rigorous quality control
measures, including regular testing for harmful
microorganisms such as coliforms. Proper handling
and hygiene practices should also be enforced
throughout the production, distribution, and retail
processes to minimize the risk of contamination.
Additionally, processing methods and storage
conditions should be optimized to prevent the growth
and spread of coliforms. Moreover, we suggest that
consumers be educated on the safe handling and
storage of dairy products through public awareness
campaigns, educational materials, and labelling
initiatives. Furthermore, regulatory agencies should
establish and enforce stringent food safety standards

and regulations to ensure the safety and quality of

dairy products in the Canadian market. These
measures will help mitigate the risks associated with
coliform contamination, enhancing food safety, and

reducing public health hazards.

Future Research:

Future student projects based on this study could

include:

o  Future student projects based on this study
could include:

o Investigating the prevalence of other
contaminants in curd snacks and dairy
products using more sensitive detection
methods such as polymerase chain reaction
(PCR) or next-generation sequencing
(NGS).

e Conducting a larger-scale study to determine
if comparable results would be obtained for
other types of curd snacks or dairy products.

e  Comparing the safety of curd snacks and
other dairy products from different regions
or countries to determine if there are any
significant differences in contamination

levels.

In conclusion, this research’s results indicate
no statistically significant difference in the levels of
total coliforms between the domestic and
international curd snack samples available in the
Canadian market. Moreover, none of the analyzed
samples exceeded the regulatory limit for total
coliforms in category 3 dairy products established by
the Canadian government. These findings suggest
that both domestic and international curd snacks

available in the Canadian market are safe for
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consumption and meet the regulatory requirements
for total coliforms. The results could have practical
significance for food safety regulations and industry
practices in Canada and other countries where curd

snacks and similar dairy products are popular.
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