COGNIZANCE
JOURNAL

cognizancejournal.com
Robwayne Alkent T. Ensomo et al, Cognizance Journal of Multidisciplinary Studies, Vol.4, Issue.6, June 2024, pg. 41-50
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 4.843
Index Copernicus Value (ICV) = 77.57

Potential of Dragon Fruit (Hylocereus polyrhizus)
Peel with Sesame Seeds (Sesamum indicum) as Jam

Robwayne Alkent T. Ensomo’; Nathalie Anne V. Licuan®; Ma. Irish P. Relleta’;
Sheena V. Tupal®; Kurt Joey Cedric B. Intong®; Jade Stephanie B. Cerezo®

1234%Basic Education, Saint Paul University Surigao, Philippines
! robwaynealkent.ensomo@spus.edu.ph: 2 nathalieanne.licuan@spus.edu.ph;  mairish.relleta@spus.edu.ph:
4 shenna.tupal @spus.edu.ph; ° kurtjoeycedric.intong@spus.edu.ph; & jadestephanie.cerezo@spus.edu.ph

'ORCID: 0009-0001-0191-8345
ORCID: 0009-0007-4970-4315
*0RCID: 0009-0009-5857-5695
*ORCID: 0009-0006-8380-3520
*ORCID: 0009-0001-1147-7520
SORCID: 0009-0004-6674-0340

DOI: 10.47760/cognizance.2024.v04i06.005

Abstract— This research delves into the untapped potential of incorporating dragon fruit peel (Hylocereus
polyrhizus) and sesame seeds (Sesamum indicum) to develop a unique and innovative jam. By exploring this
unconventional combination, the study aims to contribute to sustainable fruit processing practices, and the
creation of value-added food products, and to offer a sustainable solution to reduce food waste. The investigation
encompasses a comprehensive analysis of the sensory attributes, nutritional composition, and antioxidant
properties of the dragon fruit peel and sesame seeds jam. Through meticulous experimentation, the researchers
seek to determine the optimal formulation that not only enhances the flavour profile but also ensures a well-
balanced and nutritious product.
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. INTRODUCTION

Filipinos are known not only for being hospitable people but also for their distinct and delectable dishes; a
mixture of dishes influenced by the Spanish, American, and Chinese. This is complemented by the talent of
Filipino chefs who never fail in whipping up a mouthwatering dish (Romulo, 2016). A common Filipino
‘merienda’ is to pair bread and jam together with a cup of coffee (Pauline, 2013). As such, this study aims to
create a Jam as it is a common Filipino delicacy.

A huge amount of peel waste is generated from fruit and vegetable-based industries as well as kitchens from
households which leads to nutritional and economic loss together with environmental problems such as
pollution. A few of common wastes include peels, rind, and seeds. Such waste is rich in valuable bioactive
compounds (Kumar et al., 2020). As such, this study makes use of Dragon Fruit peelings as a main ingredient
for a Jam.

In the Philippines, the Dragon Fruit industry, despite being little yet, is expanding in a large-scale setting with
increasing production from 256 to 2,090 tons between 2012 and 2021 (Valmoria et al., 2023). The Dragon Fruit
is gaining fast acceptance both on the demand and supply sides because of its contributions to the economy and
health center (Del Carmen et al., 2020). It is even considered a high-value crop and even recognized as a
regional priority in the llocos Region (Eusebio, 2020). The utilization of the Dragon Fruit Peelings would be
great in minimizing waste production and maximizing the potential of the fruit.

Another material involved in this study is Sesame Seeds. Sesame (Sesamumindicum L.) is one of the
unconventional crops providing multiple benefits due to its special bioactive components, such as sesamin,
sesaminol, and gamma-tocopherol, and fatty acids composition like unsaturated fatty acids such oleic acid,
linoleic acid, stearidonic acid, palmitoleic acid, and traces of linolenic acid (Abbas et al., 2022). Sesame seeds
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possess high nutritional value, enriching fats, proteins, carbohydrates, and vitamins (Li et al., 2023). As such,
the addition of sesame seeds to the Dragon Fruit Jam would add more health benefits to the product.

Therefore, this study seeks to produce a jam with most of its contents being the peelings of the fruit.
Additionally, the study utilized sesame seeds to add more health benefits to the product. To further identify its
potentiality, this study will compare the Dragon Fruit Peeling with Sesame Seeds jam to other commercialized
jams. The selected commercialized jams are Strawberry, Blueberry, and Orange Jams. Furthermore, a microbial
analysis was conducted to assess the microbial activity present within the product.

1. STATEMENT OF THE PROBLEM

The study aimed to investigate the potential of a dragon fruit’s peelings as jam. Specifically, it seeks to
answer the following questions:
What is the microbial analysis of dragon fruit peels with sesame seed jam?
What is the potential of dragon fruit peelings with sesame seeds as jam through sensory evaluation and product
recommendation in terms of:
Appearance;
Color;
Aroma,
Taste; and
Texture?
Is there a significant difference between dragon fruit peelings with sesame seeds jam and commercialized fruit
jams through sensory evaluation?
Is there a significant difference between dragon fruit peelings with sesame seeds jam and commercialized fruit
jams through product recommendations?
Based on the result, what are the proposed recommendations?

.  HYPOTHESIS
At 0.05 level of significance, it is hypothesized that:
Ho 1 : There is no significant difference between dragon fruit peeling with sesame seeds jam and fruit jam.
Ho - : There is a significant difference between dragon fruit peelings with sesame seeds and fruit jam.

IV. METHODOLOGY
This study employed the Developmental Research Design, and it involves applying purposive criterion
sampling. This method is deemed most appropriate in this study for it seeks to develop an existing study by
adding another ingredient. Based on criteria, Purposive Criterion Sampling was utilized by identifying fifty (50)
tentative individuals who have expertise in food and nutrition, hands-on mothers, and jam lovers or consumers
who have evaluated the product using the Hedonic Rating Scale for the degree of consumer acceptance and
Descriptive Rating Test for product recommendation (Castro et al, 2021).

V. RESULTS AND DISCUSSION

Sample Parameter Results
Dragon Fruit Peelings Aerobic Plate Count 27 000 cfulg
Dragon Fruit Peelings Aerobic Plate Count <250 cfu/g

Table 1. Report of Microbiological Analysis analyzed by DOST and F.A.S.T. Laboratories Analysts

Table 1 presented the first trial of testing for Aerobic Plate Count for the Dragon Fruit and Sesame Seeds.
The Analyst made use of the Pour Plate Method using Plate Count Agar. The incubation temperature is 35
degrees Celsius for 48 hours which resulted in 27 000 colony forming units per gram. As a result, this sample is
rejected and needs improvement. As can be gleaned from Table 2, the second trial presented the Aerobic Plate
Count for the Dragon Fruit and Sesame Seeds. Similar to the first trial, the Analyst made use of the Pour Plate
Method with the Bacteriological Analytical Manual Online as its reference standard. The test resulted in less
than 250 colony-forming units. According to the U.S. Food and Drug Administration, less than 250 colony-
forming units of a bacterial count of a food product is acceptable (Nutrition, 2021). The drastic change in
microbial count is due to the presence of Apple Cider Vinegar as it has multiple antimicrobial properties on
different microbial species, affecting microbial growth, and suppressing mononuclear cytokine. Saquin (2017)
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stated that diluted Apple Cider may prevent the growth of the bacteria E. coli, Staphylococcus aureus, and
Candida albicans which proves that apple cider vinegar helps in lowering the bacterial count of foods.
Additionally, Apple cider vinegar also contains antimicrobial agents (Yagnik et al., 2018). According to Baldas
and Altuner (2018), Apple Cider Vinegar has antibacterial activities against B. subtilis, E. aerogenes, E. faecium,
K. pneumoniae, L. innocua, L. monocytogenes, P. aeruginosa, S. enteritidis, S. infantis, S. typhimurium, S.
aureus, and S. epidermis.

| M | sb
Dragon Fruit with Sesame Seeds Jam
Appearance 7.18 1.47
Color 7.50 1.45
Aroma 7.22 1.53
Taste 6.92 1.85
Texture 7.20 1.48
Strawberry Jam
Appearance 7.88 0.90
Color 8.04 1.03
Aroma 7.66 1.47
Taste 8.02 1.00
Texture 7.84 1.11
Blueberry Jam
Appearance 7.66 1.35
Color 7.60 1.46
Aroma 7.36 1.60
Taste 7.64 1.40
Texture 7.58 1.40
Orange Jam
Appearance 7.72 1.76
Color 7.02 1.73
Aroma 6.70 1.95
Taste 6.42 1.94
Texture 6.96 1.55

Table 2. Sensory Evaluation of Jams

As seen in Table 2, color accumulated the highest mean of 7.50 and a standard deviation of 1.45 out of all the
sensory attributes. This implies that the product’s sensory evaluation in terms of its color is acceptable.
Additionally, the product may be deemed acceptable as the color of foods influences consumer preferences and
this phenomenon can be observed in studies by Schiassi et al. (2018) and Schiassi et al. (2019). With regards to
its nature, the color of the Dragon fruit peels is linked to the natural polyphenolics with chemopreventive
properties that are found in dragon fruits (Pasko et al., 2021).

Taste got the lowest mean of 6.92 and a standard deviation of 1.85 despite taste being the lowest mean out of
all the sensory attributes it is still acceptable in terms of sensory evaluation. The product may perform well in
commercialization because consumers believe that products with more vibrant colors will taste better, have
superior sweetness, and are more flavorful (Bartoe, 2022).

As gathered in Table 2, for the Strawberry Jam, the color got the highest mean of 8.04 and a standard
deviation of 1.03 out of all the sensory attributes. This is because of the presence of Anthocyanins which are
responsible for the bright red color of strawberries (Cozzolino et al., 2021). Regarding its acceptability, the
product may be widely accepted as color is the most essential product-intrinsic sensory trait when it comes to
standardizing people’s expectations on the likely taste and flavor of food (Spence, 2015).

Aroma got the lowest mean of 7.66 and a standard deviation of 1.47. Despite it receiving the lowest mean, it
is still widely accepted by consumers. Aldehydes and furanone in Strawberries are responsible for its rating as
these compounds are said to represent a large number of volatile compounds in strawberries, contributing to
their aroma and flavor (Zamorska, 2023).

Appearance got the highest mean of 7.66 and a standard deviation of 1.35 out of all the sensory attributes of
the Blueberry Jam. The product is deemed acceptable in terms of sensory characteristics as consumers rely on
visual appearance when considering new products (Ruiz - Capillas & Herrero, 2021). As such, its appearance is
one of the factors consumers look into before buying food.
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Aroma got the lowest mean of 7.36 and a standard deviation of 1.60. Despite aroma being the lowest out of
all the sensory attributes it is still acceptable in terms of consumer behavior. The reason why aroma attained the
lowest mean could be linked to the presence of 2-methylbutanoic acid which makes up a large portion of the
aroma in blueberries (Saley, 2020).

Meanwhile, color got the highest mean of 7.02 and a standard deviation of 1.73 out of all the sensory
attributes. This is because of the presence of numerous compounds such as Limonene, Ethyl butanoate, proline,
aspartate, alanine, citrate, and ascorbate which are responsible for the unique flavor and color of oranges
(Simons et al., 2019b). Moreover, according to Pienaar, (2021), Food color gives consumers an almost
immediate impression about the freshness, flavor, and quality of a product. This affects a consumer's decision to
purchase that product or select something that looks more appealing, which could impact the status of the
product positively when commercialized.

Taste got the lowest mean of 6.42 and a standard deviation of 1.94 out of all the sensory attributes. This may
be caused by odor-active substances such as Myrcene, limonene, p-cymene, and linalool that affect the taste of
the product (Shui et al., 2019). Moreover, taste having the lowest mean may be because of the psychological
phenomenon that when a food's color is different than what we expect, our brain tells us that it tastes different
too as such color is the first thing consumers assess when encountering food (Spence, 2019).

| M [ sb
Dragon Fruit with Sesame Seeds
Appearance 3.23 1.10
Color 3.40 1.12
Aroma 3.31 1.00
Taste 3.25 1.13
Texture 3.11 1.14
Strawberry
Appearance 3.84 0.89
Color 3.80 1.09
Aroma 3.64 0.98
Taste 3.88 0.92
Texture 3.80 1.03
Blueberry
Appearance 3.71 0.85
Color 3.76 1.00
Aroma 3.65 0.97
Taste 3.74 1.01
Texture 3.81 0.84
Orange
Appearance 3.18 0.96
Color 3.33 1.07
Aroma 3.29 1.01
Taste 3.05 1.06
Texture 3.13 1.10

Table 3. Product Recommendation of Jams

Similar to the sensory evaluation of the Dragon Fruit Peelings and Sesame Seeds Jam, the color got the
highest mean of 3.40 and a standard deviation of 1.12 with the verbal interpretation of Moderately Agree and a
qualitative description of Satisfactory. This is because of the presence of Betacyanins, which are water-soluble
pigments that are responsible for the red-violet color of the flesh, and also the presence of betaxanthins, yellow
pigments that contribute to the color of the dragon fruit (Pasko et al., 2021). Moreover, because it is within the
borders of satisfactory, this means that the product is acceptable and recommendable since color influences the
consumer’s overall liking (Pereira et al., 2021).

Texture got the lowest mean with 3.11 and a standard deviation of 1.14 with the verbal interpretation of
Moderately Agree and a qualitative description of Satisfactory. Despite texture having the lowest mean, the
product is still acceptable as it is within the parameters of Moderately Agree. Moreover, according to Amevor et
al. (2018), the product must have a soft texture and be easily spreadable to avoid tearing the bread or crumbling
the crackers which is highly evident in the dragon fruit peeling product.
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As can be gleaned from Table 3, taste got the highest mean of 3.88 and a standard deviation of 0.92. This is
because of the compounds that are responsible for the taste of the jam which are (Z)-3-hexenal (green), 4-
hydroxy-2,5-dimethyl-3(2H)-furanone, methyl butanoate, and ethyl butanoate (Fan et al., 2021). Moreover,
according to Ikegaya et al. (2020), the overall trend seems to favor moderately sour jams over very sweet or sour
jams in which citric acid is widely known to be present in strawberry jams.

Aroma got the lowest mean of 3.64 and a standard deviation of 0.98. Despite its aroma acquiring the lowest
mean, it is still within the parameters of Recommendable. The strawberry’s aroma, despite acquiring the lowest
mean, is due to 19 volatile compounds that have been described as the most relevant in strawberries as aroma
representatives and are considered key volatile compounds (KVCs) in wild strawberries (Rey-Serra et al., 2022).

Texture got the highest mean out of all the sensory attributes of Blueberry Jam obtaining a mean of 3.81 and
a standard deviation of 0.84. As such, the product is adored by consumers as the most essential attribute of a
spread is its spreadability (Amevor et al., 2018), which is very much linked to its texture.

Similar to its sensory evaluation, aroma is its lowest mean average with 3.65 and a standard deviation of 0.97.
Despite it having the lowest mean average, it is still within the borders of Recommendable. Esters, primarily
methyl and ethyl esters, constitute 25-90% of the total abundance of volatiles in strawberries and provide fruity
notes and as such are partially responsible for their aroma (Fan et al., 2021).

As can be observed from the table, the color got the highest mean of 3.33 and a standard deviation of 1.07.
The Orange Jam is Satisfactory in terms of acceptability as color plays an essential role in food appearance and
acceptability (Spence, 2015).

Taste on the other hand got the lowest mean of 3.05 with a standard deviation of 1.06. Despite its texture
having the lowest mean average, it is still within the borders of Satisfactory, this is because of the Ethyl Butyrate
it contains, according to Shui et al., (2019), This compound is one of the major odor-active compounds in
oranges, contributing to their aroma and flavor.

Sum of df Mean Square F Sig Decision

Squares
Appearance 40.12 3 13.373 6.791 <.001 Reject Ho
Color 26.280 3 8.760 4.235 .006 Reject Ho
Aroma 24.135 3 8.045 2.965 .033 Reject Ho
Taste 77.140 3 25.713 10.154 <.001 Reject Ho
Texture 22.975 3 7.658 3.291 .010 Reject Ho

P-value < 0.05 = Reject Ho
Table 4. Significant Difference of Jams as to their Sensory Evaluation

Table 4 displays the findings of the significant difference between the sample jams and the Dragon Fruit
Peels with Sesame Seeds Jam regarding their sensory evaluation. It presents the One-Way Analysis of Variance
(ANOVA) of the different jams. As seen in the table, there is a significant difference between the Dragon Fruit
with Sesame Seeds Jam and the commercialized jam as it rejects the Hypothesis in all of the jams concerning
their appearance with a p-value of <.001, color with the p-value of .006, aroma with the p-value of .033, taste
with the p-value of <.001, and texture with the p-value of .010. This suggests that consumers have different
perceptions towards the Dragon Fruit Peelings with Sesame Seeds Jam and the commercialized jams. There is a
significant difference in the jams because the survey covered many participants from different age levels, sexes,
and environments. According to Feeney et al. (2021), consumers' sensory systems vary widely across
individuals for a variety of reasons such as age, sex, ethnicity, prior exposure, and more.

Food perceptions also vary in environments. In adulthood, sensory systems play an important function in
navigating our food environment (Boesveldt et al., 2018). Moreover, food perceptions are centered around
sensory attributes, specifically the taste and aroma of the food (Schifferstein et al., 2020). According to
Schifferstein et al. (2020), these perceptions are influenced by taste receptor cells, which are primarily found in
taste buds distributed over the tongue. In terms of texture, the varying opinions from the product may be
because of the preferences consumers have, along with the different trends of their environment depending on
which texture is more common in their environment. According to (Amevor et al., 2018), texture as perceived
by consumers vary depending on their accustomed environment. As for its color, the null Hypothesis was
rejected due to the different preferences consumers have for the color of the products. According to Bartoe
(2022), consumers prefer more vibrant colors as they might have positive feedback on taste. The same could be
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said for appearance preferences, as color heavily influences the appearance of a product (Ruiz - Capillas &
Herrero, 2021).

Sum of Squares df Mean Square F Sig Decision

Appearance 16.730 3 5.577 6.115 <.001 Reject Ho
Color 8.774 3 2.925 2.548 .057 Accept Ho
Aroma 5.964 3 1.988 2.017 113 Accept Ho
Taste 23.270 3 7.757 7.304 <.001 Reject Ho
Texture 23.474 3 7.835 7.321 <.001 Reject Ho

P-value < 0.05 = Reject Ho
Table 5. Significant Difference of Jams as to their Product Recommendation

Table 5 displays the findings of the commercialized jams and the dragon fruit peelings with sesame seeds jam
if they differ significantly in terms of product recommendations. It presents the One-Way Analysis of Variance
(ANOVA) of the different jams. As seen in the table, there is a significant difference between the appearance
with a p-value of <.001, taste with a p-value of <.001, and texture with a p-value of <.001 throughout the
different jams. This instance is like the sensory evaluations of the products because consumers' sensory systems
vary widely across individuals for various reasons and factors (Feeney et al., 2021.) In terms of appearance,
visual preferences differ from one individual to another, which affects how consumers pitch products from
person to person (Spence, 2019). Regarding the texture of the products, product recommendations vary due to
the individual preferred texture consumers have (Amevor et al., 2018). These individual preferences
significantly affect how different consumers recommend the product. Additionally, Amevor et al. (2018) stated
that soft-textured products are more appreciated by consumers compared to products with hard textures. As for
the taste, according to Schifferstein et al. (2020), the food preferences of certain individuals are heavily
anchored on specific traits such as the taste of the product. Hence, the null hypothesis was rejected due to how
people conceive taste differently, significantly affecting how consumers project this product to other consumers
(Schifferstein et al., 2020).

However, there is no significant difference between the different jams in terms of their product
recommendation between the color with a p-value of .057, and aroma with a p-value of .113. This means that
the color and aroma do not play a decisive role in influencing consumers' recommendations about the jams. This
is because both color and aroma are related to one another as individuals can learn distinct color-aroma
associations (Higgins & Hayes, 2019). Additionally, color-related associations lie in an unusual stance
concerning cross-modal similarities because consumers can point to unique stimuli that embody both the color
and another sensory quality (Saluja & Stevenson, 2018). Furthermore, the consumers view the color and aroma
of the jams with similar remarks on how they recommend this product because color and aroma correlate in the
environment they coincide in (Spence, 2019). This suggests that color-aroma preferences are heavily influenced
by the environment of the consumers.

VI. CONCLUSIONS

The study's conclusion showed that the Dragon Fruit Peelings with Sesame Seeds Jam's microbial count is
within the standards set by the Food and Drug Administration. Additionally, the product showed potential as it
is within the parameters of acceptance in terms of its sensory evaluation and product recommendability.
Moreover, consumers view the products differently based on their sensory traits. In terms of product
recommendation, there is a significant difference in how consumers recommend the product in terms of its taste,
texture, and appearance. However, there is no significant difference in how consumers recommend the products
in terms of their aroma and color.
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