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Abstract— This study conducted a comparative physicochemical
analysis of traditional dairy cheeses (Cheddar, Mozzarella, and
Parmesan) and their plant-based analogues. Compositional analysis
included moisture, ash, organic matter, protein content and fatty acid
profiling. Physical analysis included color (CIE L*a*b*). Results
revealed significant differences; dairy cheeses exhibited higher
protein (19.36-29.35% vs. 1.93-2.24%), lower moisture (31.02—
48.70% vs. 46.30—48.61%), and distinct fatty acid profiles dominated
by palmitic acid (35.93-37.49%). Plant-based analogues showed
uniform moisture and high lauric acid content (24.76-25.03%).
Compositional disparities highlight that plant-based alternatives,
while visually similar, lack protein and exhibit higher sodium
content. These findings inform consumer choices and product
development for sustainable cheese analogues.
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1. INTRODUCTION

Physicochemical analyses are essential for understanding
food product composition, quality, processing behavior, storage
stability, and regulatory compliance. Traditional cheese, a
highly consumed and nutritionally relevant dairy product,
possesses a matrix primarily composed of proteins, fats,
minerals, and compounds governing its sensory properties and
consumer’s acceptance. Driven by trends in veganism, food
intolerances, and sustainability, plant-based cheese analogues
have emerged. These are produced by emulsifying plant-based
oils and proteins under heat and shear to mimic traditional
cheese [1]. However, they exhibit significant differences in
chemical composition and structure compared to their dairy

counterparts.
Furthermore, plant-based cheeses demonstrate
considerable  variability in nutritional profiles and

physicochemical properties due to the diverse range of raw
materials used (e.g., starches, legumes, nuts, plant oils like
coconut), which critically impact their composition, structure,
behavior, and texture [2]. This wvariability complicates
comparisons with traditional cheese regarding health benefits
and functional performance. Consequently, detailed
physicochemical comparison is crucial for consumers,
producers, and researchers to evaluate quality, ensure
consistency, and guide improvements in plant-based cheese
formulations.

II. OBJECTIVES

To compare the proximate composition and fatty acid
profile of Cheddar, Mozzarella, and Parmesan cheeses and their
plant-based analogues.

To evaluate the color characteristics of Cheddar,
Mozzarella, and Parmesan cheeses and their plant-based
analogues.

III. METHODS AND MATERIALS

Commercial Mozzarella, Parmesan (Kraft Heinz,
Chicago, IL, USA), and Cheddar dairy cheeses (Crystal Farms
Dairy Co., Edina/Minnetonka, MN, USA) were purchased from
local grocery stores. In addition, commercial plant-based
cheeses (Daiya Foods Inc., Burnaby, BC, Canada) were also
purchased from a local grocery store.

A proximal analysis was performed on traditional cheeses
(Cheddar, Mozzarella, Parmesan) and their plant-based
analogues to characterize key physicochemical properties. The
analyses were conducted at the Food Analysis Laboratory of
Zamorano University (Valle de Yeguare, Honduras). These
included: crude protein (AOAC 2001.11), moisture (AOAC
950.46B), total minerals (ash and indirect organic matter,
AOAC 923.03), fatty acid profile (ISO 5509, AOCS Ce 2b 11
and AOCS Ce 1j-07) and color (CIE L*a*b*). All procedures
were performed in triplicates.

This characterization is essential given the significant
compositional and structural differences between traditional
dairy cheese and plant-based analogues, the latter exhibiting
high variability due to diverse ingredient bases (e.g., starches,
legumes, nuts, plant oils).

Color analysis was performed using a HunterLab
ColorFlex® Model 45/0 spectrophotometer calibrated with
standard black and white tiles, and using the coordinates L*, a*
and b*. Following standardized protocols, triplicate
measurements of L* (lightness), a* (green-red), and b* (blue-
yellow) values were obtained for all cheese samples (traditional
and plant-based analogues) in clean glass cuvettes. For this
analysis, the samples were previously homogenized.

Moisture and ash content were determined by gravimetric
methods following AOAC (1975) official procedures. Moisture
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analysis involved drying samples at 100—102°C for 18 hours in
a hot-air oven until constant weight was achieved, using pre-
dried crucibles cooled in a desiccator. The weight difference
before and after drying represented moisture content.

Ash content was quantified via dry ashing in a muftle
furnace at 550°C for 6 hours until light gray residues (indicating
complete organic matter removal) were obtained. Crucibles
were similarly cooled in a desiccator before weighing to
calculate total mineral content. These established methods
provide reliable determination of essential quality parameters in
cheese analysis [3], organic matter was determined using a
differential method.

Crude protein content was determined using the Kjeldahl
method [3]. Homogenized samples were weighed into parafilm:
0.5000 + 0.0050 g for traditional cheeses (3—25% fat range) and
1.000 + 0.0050 g for plant-based analogues. Samples in
digestion tubes received two Kjeltabs® catalysts and 12.0 mL
concentrated H>SOa4. Digestion proceeded at 420°C for 60
minutes until clear-green solutions formed, with tubes cooled
under aluminum foil to prevent nitrogen loss. Distillation used
an automated unit, with liberated ammonia captured in 30.0 mL
of 4% HsBOs and titrated with standardized hydrochloric acid.
Total nitrogen was converted to crude protein using dairy-
specific (6.38) and general food (6.25) conversion factors for
traditional and plant-based samples, respectively.

Crude fat quantification was not performed experimentally
in the laboratory; to interpret the results, only the information
provided by each product on its nutritional label was used. The
fatty acid content of each sample was evaluated. For this
purpose, the methyl esters of fatty acids were prepared using
the official methods ISO 5509 and AOCS Ce 2b-11. Each
preparation was performed in triplicate for each sample. The
AOCS Ce 1j-07 method and an Agilent Technologies 7890A
gas chromatograph (Santa Clara, California, USA) were used
for the determination and quantification of fatty acids.

A completely randomized design (CRD) was used to
evaluate the six treatments (3 conventional and 3 analog
cheeses). Three replicates were performed for each treatment,
for a total of 18 experimental units. The experimental data were
analyzed using SAS® Statistical Analysis System version 9.4,
through analysis of variance (ANOVA) and Duncan's multiple
range test, at a significance level of <0.05 to observe significant
differences between treatments for all variables evaluated.

IV. RESULTS AND DISCUSSION

Table 1 shows the color characteristics of traditional
cheeses (Cheddar, Mozzarella and Parmesan) and their plant-
based analogues, quantified in the CIE L*a*b* color space.
Values for lightness (L*), green-red coordinate (a*), and blue-
yellow coordinate (b*) are reported as mean # standard
deviation. This data provides an objective, quantitative

comparison of visual appearance differences between dairy and
plant-based samples.

Significant color differences (p<0.05) were observed
between all traditional cheeses and their plant-based analogues
through CIE L*a*b* analysis (Table 1). Compared to cheddar
cheese, its analogue exhibited lower lightness (darker), higher
a* (redder), and higher b* (yellower) values, yielding a
perceptible difference (AE = 7.70). Mozzarella's analogue
showed reduced lightness, increased a* (redder), and decreased
b* (less yellow) versus traditional mozzarella (AE = 5.89),
indicating moderate visual distinction. Parmesan's analogue
demonstrated markedly reduced lightness and increased a*
(redder) despite similar b* values, resulting in a clearly
perceptible AE = 7.70.

These deviations likely stem from plant-based formulations
where:
(i) Vegetable oils and modified starches alter light scattering
properties [4].
(i1) Colorants or flavorings mimic maturation notes [5].
(iii) Ingredient interactions affect surface gloss and chromatic
balance.

TABLE I
COLOR MEASUREMENT OF DAIRY CHESSES AND THEIR
PLANT-BASED ANALOGUES.

Color value
Sample
L* a* b*
Mean + S.D. Mean + S.D. Mean + S.D.
Cheddar 70.23+0.065 24.32+0.065 48.92+0.18"
Cheddar Analogue 64.33+0.25" 25.56+0.20* 53.71+0.40%
Mozzarella 84.65+0.118 0.62+0.11F 26.17+0.26¢
Mozzarella Analogue | 80.29+0.06¢ 2.90+0.06¢ 22.93+0.13"
Parmesan 86.52+0.094 0.91+0.08E 22.59+0.165
Parmesan Analogue 78.81+0.09° 2.37+0.06° 23.43+0.16°
CV% 0.17% 1.15% 0.71%

A¥: Different letters in each column indicate a significant difference between
values (p<0.05). S.D.: standard deviation. L*: lightness (0 = black, 100 = white).
a*: green-red chromaticity (approx. -60 = green, +60 = red). b*: blue-yellow
chromaticity (approx. -60 = blue, +60 = yellow).

Table 2 presents the moisture and organic matter content of
traditional cheeses (Cheddar, Mozzarella and Parmesan) and
their corresponding plant-based analogues; a critical parameter
influencing texture, microbial stability, and shelf life. Results
are expressed as mean percentage + standard deviation,
providing quantitative comparison of hydration differences
between dairy and alternative formulations.
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TABLE 2.
MOISTURE AND ORGANIC MATTER CONTENT OF DAIRY
CHESSES AND THEIR PLANT-BASED ANALOGUES.

Sample Moisture% Organic matter%
P Mean + S.D. Mean + S.D.
Cheddar 34.79+0.06¢ 61.62+0.034
Cheddar Analogue 46.30+0.048 50.58+0.118
Mozzarella 48.70+0.23* 47.98+0.24¢
Mozzarella Analogue 48.61+0.03* 46.65+0.16°
Parmesan 31.02+1.20° 62.56+1.04*
Parmesan Analogue 48.36+0.01* 46.33+0.11°

AD: Different letters in each column indicate a significant difference between
treatments (p<0.05). S.D.: standard deviation.

Moisture analysis revealed distinct patterns between cheese
types (Table 2). Traditional cheeses exhibited expected
variation: Parmesan (31.02%) and Cheddar (34.79%) showed
significantly lower moisture (p<0.05), consistent with their
aged, firm textures, while fresh Mozzarella (48.70%)
demonstrated higher hydration. In contrast, plant-based
analogues displayed uniform moisture levels (46—48%),
reflecting standardized industrial formulation practices [6].
Notably, this analogues range exceeded moisture content in
aged dairy cheeses but was comparable to fresh Mozzarella.
Wider literature comparisons reveal certain plant-based
substitutes can reach 52-56% moisture [7], exceeding even
high moisture dairy variants like buffalo Mozzarella (55.15 +
0.88% [8]. These variations underscore how moisture content
depends on both product category (aged vs. fresh) and specific
production parameters, including milk origin and processing
methods.

The organic matter represents the non-mineral fraction of
composition calculated indirectly from ash content. This
parameter reflects key nutritional components including
proteins, lipids, and carbohydrates that influence functional and
sensory properties. A confirmed inverse relationship existed
between moisture and organic matter content (Table 2).
Traditional cheeses exhibited characteristic compositional
patterns: lower moisture Parmesan (62.56% organic matter) and
Cheddar (61.62%) contained higher organic solids, while
higher moisture Mozzarella (47.98%) showed reduced organic
content. Plant-based analogues on the other side displayed
consistently lower organic matter (46.33—-50.58%) than all dairy
counterparts. This reduction stems from formulation strategies
where starch based bulking agents and hydrocolloids dilute
protein and lipid fractions, primary organic constituents in dairy
matrices. Lower protein levels (0.1-1.7 g/100 g) in plant-based
substitutes versus dairy cheeses, directly contributing to
diminished organic solids. Collectively, these compositional
divergences demonstrate how analogues achieve textural
mimicry through carbohydrate rich systems rather than

replicating the protein lipid nutritional profile of traditional
cheese [9].

TABLE 3.
CRUDE PROTEIN, ASHES AND FAT CONTENT OF DAIRY
CHESSES AND THEIR PLANT-BASED ANALOGUES.

Sample Crude Protein% Ashes% Fat%*
p Mean + S.D. Mean + S.D.

Cheddar 19.360.10¢ 3.59+0.03P 24.5
Cheddar Analogue 2.24+0.10° 3.13+0.15" 22

Mozzarella 21.19+0.528 3.32+0.02°F 14.5
Mozzarella Analogue 1.93+0.05° 4.74+0.13° 20
Parmesan 29.35+0.334 6.43+0.16" 26

Parmesan Analogue 2.06+0.05° 5.3240.09® 19.5

AE: Different letters in each column indicate a significant difference between
treatments (p<0.05). S.D.: standard deviation. *: these results were obtained from
the nutritional facts of the products and not by laboratory analyses.

The results in table 3 reveal clear compositional differences
between the dairy cheeses and their analogues. Among the dairy
samples, ash contents were consistent with those reported in
literature: Cheddar (3.59 + 0.03 %), Mozzarella (3.32 + 0.02
%), and Parmesan (6.43 + 0.16 %), aligning with the typical
range of 3—6% for semi hard cheeses, with Parmesan showing
higher ash content due to its longer maturation period [10].
High ash levels in traditional cheeses are associated with
desirable characteristics such as rind formation and flavor
development.

In contrast, plant-based cheese analogues exhibited greater
variability. The Cheddar analogue showed a slightly lower ash
value (3.13 £ 0.15 %) than its dairy equivalent, while the
Mozzarella analogue (4.74 + 0.13 %) was higher, and the
Parmesan analogue (5.32 + 0.09 %) was notably lower. These
results differ from previous studies reporting higher ash content
in plant-based cheeses due to mineral fortification [11]. Such
discrepancies may arise from differences in formulation,
ingredient selection, or regional product availability [12], as
observed in Honduran markets. Similar findings in Spain
reported that plant-based cheese alternatives tend to have lower
calcium and protein, but higher salt content compared to dairy
counterparts [13].

Nutritional facts information of the plant-based samples
confirmed this trend, showing elevated sodium (240-330 mg
per serving) and low protein content (1-2 g), with variable
calcium levels (122-311 mg). Although fortified, these
products displayed imbalanced nutrient profiles, indicating that
while ash content provides insights into mineral presence, its
interpretation must be integrated with the overall nutritional
composition to accurately assess product quality and
equivalence.
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The protein analysis revealed a significant contrast
between dairy and plant-based cheeses across all samples, the
dairy cheeses contained substantially higher protein levels:
Cheddar (19.36+0.1%), Mozzarella (21.19+0.52%), and
Parmesan (29.35+0.33%). In contrast, the plant-based
alternatives showed markedly lower contents: Analogue
Cheddar (2.24 +0.1%), Analogue Mozzarella (1.93 +0.05%),
and Analogue Parmesan (2.06 + 0.05%).

These findings align with existing research confirming that
plant-based cheeses typically contain around 2% protein, while
dairy cheeses range from 20% to over 30%, depending on the
processing method [14]. For instance, one comparative study
found that dairy-based cheeses averaged 20.7% protein, while
their vegan counterparts contained only 13.3% [15], further
supporting the results of these analyses.

Beyond the quantity, the quality of the protein is a critical
factor to consider. Dairy proteins, namely casein and whey, are
renowned for their high biological value, offering benefits such
as excellent digestibility and a complete profile of all essential
amino acids. This is reflected in their ideal Protein
Digestibility-Corrected Amino Acid Score (PDCAAS) of 1.0,
indicating full amino acid availability. Conversely, plant-based
proteins like pea protein used in the analyzed plant-based
cheeses typically score between 0.6 and 0.9 on the PDCAAS
due to limiting amino acids [16]. Therefore, even when present,
the protein in plant-based cheeses may not provide the same
nutritional quality or health benefits.

The unrivaled PDCAAS of dairy proteins is not only due
to their complete amino acid profile but also their enhanced
digestibility, which is improved through the cheese ripening
process. During maturation, enzymes progressively break down
long casein molecules into smaller peptides and free amino
acids via proteolysis. This breakdown makes the nutrients
significantly easier for the human digestive system to absorb.

The results presented in table 3 show a noticeable variation
in fat content between dairy cheeses and their plant-based
analogues. Among the dairy samples, Parmesan had the highest
fat percentage (26%), followed by Cheddar (24.5%) and
Mozzarella (14.5%). In contrast, the plant-based analogues
displayed different trends: the Cheddar and Parmesan
analogues contained slightly lower fat levels (22% and 19.5%,
respectively), whereas the Mozzarella analogue exhibited a
higher fat content (20%) compared to its dairy counterpart.
These variations may be attributed to the types of oils and
emulsifiers used in plant-based formulations, which can alter
the overall lipid composition and texture of the final product.

As shown in table 4, the comparative analysis of the fatty
acid profiles reveals fundamental and statistically significant
differences between traditional dairy cheeses and their cheese
analogue counterparts. These distinctions are a direct
consequence of their fat sources: milk fat for traditional cheeses

TABLE 4.

and, most likely, a blend of vegetable oils such as coconut and
palm for the analogues.

FATTY ACID PROFILE OF DAIRY CHESSES AND THEIR

PLANT-BASED ANALOGUES.

Cheddar Cheddar Analogue
Main fatty acids (g/100 g)* (g/100 g)*
Mean + S.D. Mean + S.D.
C12:0 3.40+0.098 24.90+0.20%
C14:0 11.35+0.15¢ 12.5140.0848
Cl16:0 37.49+0.12* 9.41+0.14"
C18:0 11.62+0.098 3.30+0.05°
C18:1,N9 (w-9) 21.22+0.48¢ 36.38+0.6448
C18:2,n9, 12,(®-6) 2.44+0.06° 7.32+0.094
Mozzarella Mozzarella Analogue
(g/100 g)* (g/100 g)*
Mean £ S.D. Mean £ S.D.
C12:0 3.72+0.03" 25.03+0.58%
C14:0 11.43+0.07¢ 12.78+0.054
Cl16:0 36.99+0.254 9.55+0.13"
C18:0 11.27+0.03€ 3.20+0.12°
C18:1,N9 (@- 9) 19.10+0.16P 37.57+0.51*
C18:2,n9, 12,(w-6) 2.58+0.04° 6.45+0.028
Parmesan Parmesan Analogue
Main fatty acids (g/100 g)* (g/100 g)*
Mean + S.D. Mean + S.D.
C12:0 3.52+0.128 24.76+0.494
C14:0 11.20£0.61¢ 12.15£0.078
Cl16:0 35.93+£2.274 9.02+0.10%
C18:0 14.32+0.40A 3.12+0.06°
C18:1,N9 (w-9) 19.93+1.39P 35.28+0.478
C18:2,n9, 12,(®-6) 2.83+0.27°¢ 7.10+0.134

AD: Different letters in each row indicate a significant difference between each
fatty acid when comparing dairy cheese with its analogue (p<0.05). S.D.:
standard deviation. ": these results are presented as grams of each fatty acid per
100 g of fat in the product.

The most notable differences were observed in Lauric acid
(C12:0) and Palmitic acid (C16:0) in the 3 types of cheeses
evaluated. The concentration of C12:0 in the analogue cheeses
is remarkably high, approximately 25%, which is over seven
times greater than the 3.5-3.7% found in the traditional cheeses.
This extreme difference is a clear chemical fingerprint of
coconut or palm kernel oil, which are rich in this specific
medium chain saturated fatty acid [17]. While the analogues
have a vastly higher C12:0 content, the levels of Palmitic acid
(C16:0) show the opposite trend. Traditional cheeses contain a
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very high percentage of C16:0 (around 36-37.5%), a
characteristic of milk fat, whereas the analogues contain only
about 9-9.5%. This represents a reduction of nearly 75% in the
analogue products for this saturated fat [18].

The profile of unsaturated fats further delineates the two
product categories. Oleic acid (C18:1, ®-9) and Linoleic acid
(C18:2, ®-6) are significantly more abundant in the analogue
cheeses [19]. The Oleic acid content is about 1.7 times higher,
and the Linoleic acid content is approximately 2.5 to 3 times
higher in the analogues compared to the traditional cheeses.
This pattern is characteristic of vegetable oils like sunflower or
canola, which are commonly used to provide a soft texture and
are rich in unsaturated fats. For the other saturated fats, Myristic
acid (C14:0) is slightly but consistently higher in the analogues,
while Stearic acid (C18:0) is substantially lower in all
analogues compared to the traditional cheeses, with Parmesan
cheese having a notably higher Stearic acid content than
Cheddar or Mozzarella.

From a nutritional perspective, these findings present a
complex picture. The analogue cheeses have a significantly
lower content of the long chain saturated fatty acid C16:0,
which is often the target of dietary guidelines [20].
Furthermore, they offer a more favorable ratio of unsaturated to
saturated fats due to their high levels of C18:1 and C18:2.
However, this potential benefit is counterbalanced by an
exceptionally high level of the medium-chain saturated fat
C12:0, whose impact on blood lipid profiles can be similarly
negative [21]. Therefore, the switch from a traditional cheese to
an analogue does not simply represent a reduction in saturated
fat, but rather a complete shift in the types of fatty acids
consumed, trading one form of saturated fat for another while
increasing unsaturated fat intake. The fatty acid profile serves
as a definitive marker for distinguishing the origin of fat in
cheese products, with analogue cheeses exhibiting a signature
profile dominated by C12:0 and C18:1, pronouncedly different
from the C16:0-rich profile characteristic of traditional dairy
cheeses.

V. NUTRITIONAL INITIATIVE

This study opens the opportunity to improve the way food
products are verified during their commercialization in Latin
America. Perishable products are distributed across several
locations around the world on a daily basis. Many countries
implement national regulatory frameworks to evaluate food
products; however, ensuring product transparency should not
rely solely on the regulatory scope or enforcement capacity of
individual markets, highlighting the need for harmonized
approaches to labeling and food control systems [22]. Instead,
a regional approach would help ensure that countries across
Latin America speak the same technical language regarding
labeling, composition, quality, and consumer protection.

The creation of a regional program, linked with already
existing regulatory organizations like the RTCA (Reglamento
Técnico Centroamericano), would allow for random checkups
of products that are available in the market. By considering its
implementation, there is a way to guarantee that all Latin
American countries are evaluated by the same criteria and
quality standards. At the same time, it may serve as some sort
of certification for companies. This will help gain trust from
consumers and will elevate the public perception of the
product.

In the case of cheese analogues, their composition is vastly
different from traditional cheeses in the market; however,
customers may perceive them as equivalent to each other. A
common shopper may assume that the only difference between
these products is the dietary lifestyle they are intended to serve.
However, recent research on plant-based product trends [23]
indicates that consumer perception is consistently disconnected
from the actual nutritional profile of these substitutes. Providing
a service that is tasked with verifying nutritional information
and communicating the reality of a product to a consumer is
beneficial and educational for both parties.

This initiative can create campaigns aimed at consumers to
allow them to understand the composition of foods. This idea
may translate better by utilizing products like traditional
cheeses and their analogue counterparts. Although it may sound
that this information can cause discouragement in the
consumption of analogue products, it is merely a way to provide
consumers with the tools to make informed decisions. A great
product will always sell, it is just necessary for consumers to be
more conscious of what they are consuming. This research goes
far beyond a mere evaluation of physicochemical differences
between commercial products; it is the foundation for a system
that wants equivalent nutrition standards and superior education
for consumers.

VI. PROMOTING CONSUMER AWARENESS

The nutritional discrepancy observed in this study reflects
a critical public health challenge known as hidden malnutrition.
This phenomenon occurs when caloric intake is sufficient, yet
a severe deficiency of essential nutrients is present.
Furthermore, this problem is accompanied by challenges in
nutrition education. For example, a study conducted in Chile
shows that most nutrition education programs target students in
state schools and focus on diet, nutrition, and physical activity
to help prevent obesity, which is highly prevalent in the country
[24]. These programs often omit critical content regarding the
bioavailability and quality of nutrients, creating vulnerability
among consumers, especially those with lactose intolerance and
vegans who choose plant-based alternatives assuming
nutritional similarity.
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Regarding the need for transparent regulatory frameworks
for producers to protect consumers from this confusion, it is
necessary to move towards independent verification models. A
comparable model exists in Europe, where the European Food
Safety Authority (EFSA) complements EU regulation and
enforcement, including Regulation (EC) No 178/2002
(establishing EFSA), Regulation (EC) No 852/2004 (on the
hygiene of foodstuffs), and Regulation (EC) No 853/2004
(specific hygiene rules for food of animal origin) [25]. Without
similar initiatives in other countries to validate nutritional
similarity, consumers are vulnerable to purchasing decisions

based on trends or visual appearance, unintentionally
sacrificing their biological health.
VII. CONCLUSION
This detailed compositional comparison between

traditional dairy cheeses (Cheddar, Mozzarella, Parmesan) and
their plant-based analogues reveals profound and significant
differences that extend beyond their ingredient origins. The
analysis demonstrates that while plant-based analogues achieve
a degree of visual resemblance, as evidenced by the CIE
L*a*b* color space data, their core nutritional composition is
fundamentally distinct.

Nutritionally, the disparity is most pronounced in protein
content and its quality. Dairy cheeses provided a high-quality
protein source with superior protein digestibility, whereas
plant-based analogues were markedly deficient in both protein
quantity and quality. Furthermore, the fatty acid profiles were
completely opposed: dairy cheeses were characterized by high
levels of palmitic acid (C16:0), a characteristic of milk fat,
while the analogues exhibited a signature profile dominated by
lauric acid (C12:0) from coconut oil, alongside elevated levels
of unsaturated oleic (C18:1) and linoleic (C18:2) acids. This
represents not merely a reduction in saturated fat, but a
complete substitution with a different saturated fat profile and
a higher proportion of unsaturated fats.

Compositionally, plant-based analogues displayed
uniform, high moisture content and lower organic matter,
reflecting their reliance on starches, and water to replicate
texture, rather than the protein and lipid matrix of dairy cheese.
The ash content and associated mineral profile were variable,
with some analogues showing higher sodium levels,
underscoring potential nutritional concerns.

In summary, plant-based cheese analogues are not
nutritional equivalent to traditional dairy cheeses. They
represent a distinct category of food products designed
primarily for visual and textural imitation. These findings are
critical for informing consumers, health professionals, and food
technologists. For the food industry, these results underscore
the necessity for continued research and development to
enhance the nutritional profile, particularly the protein quality

and mineral balance, of plant-based cheese analogues to better
align with consumer health expectations and nutritional
requirements.

VIII. RECOMMENDATIONS

Taking into consideration that this initiative is quite
ambitious, it is recommended that this project begins on a small
scale. Starting in a single country may help institutions like the
RTCA evaluate the feasibility and success rate of the program.
It will be an opportunity to identify points of concern, measure
the response of both the industry and the consumers, and
gradually implement those ideas in other countries in Latin
America. This way there's a risk reduction and encouragement
of adaptation.

Another important recommendation is the fact that
knowledge is already available for the masses. Consumers need
a direct incentive to spark their need to learn. Companies that
are willing to participate in the educational aspect of the
program may offer coupons and online discounts for
participants. This way, buyers are motivated to attend these
events, allowing them to bond with the brand in the process. By
linking education with practical benefits, the initiative could
increase public interest and help consumers make more
informed purchasing decisions based on nutritional value,
composition, and product transparency.

Finally, it is recommended that the program promotes its
affiliation with existing regulatory authorities. This gives
credibility to the initiative, making them a trustworthy source
for people in the industry. The key to success is trust from the
consumer. The only way to achieve that is by publicly
establishing partnerships that validate the verification and
education process. This collaborative model could contribute to
the development of stronger regional standards, greater
consumer trust, and a more responsible food industry in Latin
America.
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