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Abstract: This study developed Singapore rhododendron gummy candy using Singapore rhododendron fruit. The
research aimed to formulate and evaluate the sensory qualities—appearance, aroma, taste, and texture—of the
Singapore rhododendron gummy candy, determine consumer acceptability, assess differences in sensory attributes,
and evaluate shelf life at room and chilled temperatures. The best-performing variant underwent microbial and
proximate analyses. The method used in this study was the experimental-developmental method of research using a
Completely Randomized Design (CRD). The study included three replications, ten semi-trained panelists, and 100
consumer respondents. A Nine-Point Hedonic Scale was used for evaluation, and data were analyzed using mean
and ANOVA. Results showed that the sensory evaluation of Singapore rhododendron gummy candy revealed that
Treatment A (30g extract) was rated extremely appealing in appearance, extremely pleasant in aroma, very much
delicious in taste, and extremely fine in texture. Furthermore, the consumer’s general acceptability of Singapore
rhododendron gummy candy revealed that Treatment A was liked extremely in appearance and texture, and liked
very much in aroma and taste. There was no significant difference in the sensory qualities of Singapore
rhododendron gummy candy among the three treatments in terms of appearance, aroma, and taste, while there was a
significant difference in texture. Additionally, there was a significant difference in the general acceptability of the
product in terms of aroma and texture, but no significant difference in appearance and taste. Among the three
treatments, Treatment A (30g extract) was selected for further testing. Microbial and proximate analyses confirmed
its safety, nutritional value, and potential for longer shelf life, reinforcing its suitability for commercialization and
use in sustainable food product development.
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INTRODUCTION

The demand for healthier and natural confectionery products has been rising as consumers
become more conscious of the ingredients used in traditional sweets. Gummy candies, known for
their chewy texture and enjoyable flavors, are typically made with artificial flavorings, colorants,
and high amounts of sugar.

However, there is growing interest in developing gummy candies using natural fruit
extracts that provide both nutritional benefits and a unique taste experience. This study explores
the  formulation,  analyses, and  acceptability @~ of  singapore  rhododendron
(Melastomamalabathricumllinn.) gummy candy, offering a novel and potentially healthier
alternative to commercial gummy products.

Singapore rhododendron, a lesser-known indigenous fruit, is recognized for its distinctive
taste, rich antioxidant content, and potential health benefits. Traditionally, it has been used in
local food preparations, but its application in modern confectionery remains largely unexplored.
The fruit is high in natural sugars, fiber, and essential vitamins, making it a suitable candidate for
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gummy candy production. By incorporating Singapore rhododendron fruit, this study aims to
enhance the nutritional profile of gummy candies while utilizing an underutilized local crop,
thereby supporting sustainable agriculture and food innovation.

Apridamayanti et al. (2023) explored the development and validation of quercetin
compounds present in Melastomamalabathricum leaves, which exhibit strong antioxidant
properties and various health benefits. Quercetin is a bioactive flavonoid known for its anti-
inflammatory, antiviral, and immune-boosting effects, making it an attractive component in
functional foods such as gummy candies. In the formulation of Singapore rhododendron based
gummies, quercetin can enhance the nutritional value of the product, offering consumers a
health-oriented snack that provides more than just taste. Moreover, the stability of quercetin
during the production process is crucial, as it ensures that the health benefits of the gummy
candies are retained from manufacturing to consumption. By utilizing the quercetin-rich
properties of singapore rhododendron, candy producers can create innovative confectionery that
appeals to health-conscious markets.

The study by Chae (2015) examined the protective effects of tea extracts on diabetes
through their ability to reduce oxidative stress and decrease glucotoxicity in pancreatic beta cells.
This study is relevant to singapore rhododendron gummy candy formulation, as
Melastomamalabathricum also contains bioactive compounds with similar antioxidant capacities.
When incorporated into gummies, these compounds could provide functional health benefits,
such as regulating blood sugar levels and preventing oxidative damage in the body. This adds
value to the gummy candies, making them suitable for individuals seeking not only a sweet treat
but also a health-supporting snack that may contribute to diabetes prevention or management.
Such innovations in candy formulation cater to the increasing demand for health-promoting and
functional confectionery products.

Traxel (2015) describes gummy candy as a distinctive confection composed of key
ingredients such as agar-agar or gelatin, sweeteners like corn syrup and sucrose, flavorings,
colorings, and water. To balance the sweetness, food acids like citric acid and malic acid are
often added, giving the candy a pleasant tartness. What makes gummy candies particularly
remarkable is their ability to be molded into countless shapes, making them one of the most
adaptable products in the confectionery industry. Their origins trace back to Germany in the early
1900s, where Hans Riegel first developed this innovative treat.

Milov (2015) notes that the enjoyment of chewy candies has a deep-rooted history, with
early civilizations already engaging in the act of chewing gum-like substances. Although the
term “gummy’” now commonly refers to candies crafted from gelatin, this form of confectionery
has evolved significantly from its ancient predecessors. This historical context underlines how
gummies have become an enduring part of human food culture, with continual advancements in
their formulation and appeal over time.

This research seeks to develop an optimized gummy candy formulation using singapore
rhododendron fruit extract while evaluating its physicochemical properties, sensory acceptability,
and market potential.

The study was assessed the appearance, aroma, taste,texture, and overall consumer
preference to determine the viability of this product in the confectionery industry. The findings
will be valuable for food technologists, entrepreneurs, and future researchers interested in
developing healthier, fruit-based gummy candies that cater to both consumer preferences and
nutritional needs.
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Moreover, this study promoted the use of locally available fruits in innovative food
applications, contributing to sustainable food development and product diversification.

Objectives of the study
Generally, the objective of this research was to develop and formulate the Singapore
rhododendron gummy candy. Specifically, aimed:

1. determine the sensory qualities of Singapore rhododendron gummy candyin terms of
appearance, aroma, taste, and texture among three treatments;

2. determine the general acceptability of Singapore rhododendron gummy among three
treatments;

3. find out if there is a significant difference in the sensory qualities of Singapore
rhododendron gummy candy considering the different treatments;

4. find out if there is a significant difference in the general acceptability of Singapore
rhododendron gummy candy considering the different treatments:

5. determine the shelf life of the best treatment.

6. submit the best product for microbial test and proximate analysis.

METHODOLOGY

This study was limited to the development of Singapore rhododendron gummy candy. The
factors used in the evaluation of the three gummy products of Singapore rhododendron gummy
candy were appearance, aroma, taste, and texture. Likewise, the study examined the differences
in the acceptability of the products among the following treatments: Treatment A — (30g
Singapore rhododendron fruit extract); Treatment B — (60g Singapore rhododendron extract); and
Treatment C — (90g Singapore rhododendron extract), using a nine (9)-point Hedonic Rating
Scale.

The study was conducted in three replications and one (1) final process, during which the
products were used for consumer preference evaluation. A total of ten (10) semi-trained panelists
and one hundred (100) prospective consumers evaluated the products through sensory
evaluation.

The Hedonic Scale Statistical Analysis was used to assess consumer preferences by
collecting sensory data through a 9-point scale, where participants rated attributes such as
appearance, aroma, taste, texture, and overall acceptability from "dislike extremely" to "like
extremely." The numerical ratings were analyzed using descriptive statistics to determine the
mean scores for each attribute across different treatments, providing a general indication of how
each product was received.

To determine if there were significant differences in preferences among the treatments,
inferential statistical tests such as Analysis of Variance (ANOVA) were applied. If ANOVA
indicated significant differences, post hoc tests were conducted to identify which specific
treatments differed. This analysis helped pinpoint the most preferred variant and identify the
sensory attributes that most influenced overall acceptability.

DISCUSSION OF FINDINGS
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Sensory qualities of Singapore rhododendron gummy candy

Results showed that the sensory qualities in terms of appearance revealed that Treatment A (30g
Singapore rhododendron extract) got the highest mean score of 8.30, which is described as
extremely appealing, followed by Treatment B (60g Singapore rhododendron extract) and
Treatment C (90g Singapore rhododendron extract) with a mean score of 8.10, described as very
much appealing, as evaluated by the panelists. This indicates that Treatment A (30g extract) is
preferred in terms of appearance.

In terms of aroma, Treatment C (90g extract) received the highest mean score of 8.30,
described as extremely pleasant, followed by Treatment A (30g extract) with a mean score of
8.20, also described as extremely pleasant, and Treatment B (60g extract) with a mean score of
8.60, described as very much pleasant. This indicates that Treatment C (90g extract) is preferred
in terms of aroma.

Regarding taste, Treatment C (90g extract) obtained the highest mean score of 8.40,
described as extremely delicious, followed by Treatment A (30g extract) and Treatment B (60g
extract), both with a mean score of 8.10, described as very much delicious. This suggests that
Treatment C (90g extract) is preferred in terms of taste.

In terms of texture, Treatment A (30g extract) received the highest mean score of 8.80,
described as extremely fine, followed by Treatment B (60g extract) and Treatment C (90g
extract) with a mean score of 8.10, described as very much fine. This indicates that Treatment A
(30g extract) is preferred in terms of texture.

This study is supported by the findings of Dizon (2020), which explored the impact of
varying concentrations of herbal extracts on the sensory qualities of yogurt and ice cream.
Results showed that lower concentrations (20g—30g) of floral and herbal extracts were rated
significantly higher in appearance and texture, while higher concentrations enhanced aroma and
taste, though sometimes overwhelmed the product.

Similarly, the findings align with the research of Bautista (2021), which focused on
integrating various local flower extracts, including gumamela and blue ternate, into ice cream.
Evaluators preferred products with moderate levels of extract for visual appeal and mouthfeel,
while higher concentrations improved aroma and taste intensity, although excessive amounts
could negatively affect texture.

Acceptability of Singapore rhododendron gummy candy

Results showed that the general acceptability of Singapore rhododendron gummy candy in terms
of appearance revealed that Treatment A (30g Singapore rhododendron extract) got the highest
mean score of 8.27, described as liked extremely, followed by Treatment C (90g Singapore
rhododendron extract) with a mean score of 8.18, also liked extremely, and Treatment B (60g
Singapore rhododendron extract) with a mean score of 8.09, described as very much liked, as
evaluated by the panelists. This indicates that Treatment A (30g extract) is preferred in terms of
appearance.

For aroma, Treatment A (30g extract) again received the highest mean score of 8.00,
described as very much liked, followed closely by Treatment C (90g extract) with a mean score
of 7.98, and Treatment B (60g extract) with 7.64, both also described as very much liked. This
suggests that Treatment A is slightly more preferred in terms of aroma.
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In terms of taste, Treatment A (30g extract) maintained the lead with a mean score of 8.06,
described as very much liked, followed by Treatment B (60g extract) with 7.90, and Treatment C
(90g extract) with 7.84, both also classified as very much liked. These results indicate that
Treatment A remains the most preferred in terms of taste.

Regarding texture, Treatment A (30g extract) and Treatment C (90g extract) tied for the
highest mean score of 8.11, both described as very much liked, followed by Treatment B (60g
extract) with a mean score of 7.90, also very much liked. This indicates that Treatments A and C
are equally preferred in terms of texture.

Lastly, in terms of overall acceptability, Treatment A (30g extract) again scored the highest
with a mean of 8.11, described as liked very much, followed by Treatment C (90g extract) with
7.97, and Treatment B (60g extract) with 7.89, both also described as liked very much. This
further confirms that Treatment A is the most preferred overall.

The findings of this study are supported by Rivera (2019), who investigated the
incorporation of indigenous plant extracts such as pandan, guava, and blue ternate into gummy
candies. The study found that lower extract concentrations (20g—30g) consistently achieved
higher scores in general acceptability, particularly in appearance, taste, and aroma. Higher
concentrations tended to negatively affect flavor balance and visual appeal.

This study is also supported by Alvarado (2021), who explored the use of functional
botanical extracts like lemongrass and malunggay in gummy candies. Sensory evaluations
showed that moderate extract levels (30g—40g) resulted in better texture, aroma, and consumer
preference. The study concluded that excessive extract levels (above 60g) could overpower
flavor and alter texture, thereby reducing overall acceptability.

Difference in the sensory qualities of Singapore rhododendron gummy candy among three
treatments

Findings revealed that there was no significant difference in the sensory qualities of Singapore
rhododendron gummy candy among the three treatments in terms of appearance, as rated by
evaluators (F-value = 0.35, p-value = .838 > .01). The null hypothesis of the study, which states
that there is no significant difference in the sensory qualities of Singapore rhododendron gummy
candy among the three treatments in terms of appearance, is therefore accepted. This implies that
the Singapore rhododendron gummy candy does not differ significantly in terms of appearance.

There was also no significant difference in the sensory qualities of Singapore
rhododendron gummy candy among the three treatments in terms of aroma, as rated by
evaluators (F-value = 1.01, p-value = .604 > .01). The null hypothesis, which states that there is
no significant difference in aroma among the treatments, is likewise accepted. This implies that
the aroma of the gummy candies across treatments is comparable.

There was no significant difference in the sensory qualities of the Singapore rhododendron
gummy candy in terms of taste, as rated by evaluators (F-value = 1.01, p-value = .385 > .01).
Thus, the null hypothesis is again accepted, indicating that the treatments did not differ
significantly in taste.

However, there was a significant difference in the sensory qualities of Singapore
rhododendron gummy candy in terms of texture, as rated by evaluators (F-value = 15.60, p-value
=.000 < .01). This suggests that the gummy candies do differ significantly from one another in
terms of texture, leading to the rejection of the null hypothesis for this sensory attribute.

The results of the study align with the research of Tang et al. (2017), which investigated
plant-based gummy candies enriched with botanical extracts. Their findings indicated that while
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appearance, aroma, and taste remained stable across different extract concentrations, texture was
notably affected, with higher extract levels altering gel strength and chewiness.

The study is also supported by Alcantara and Marquez (2020), a local study on herbal-
infused gummy candies using various levels of Lagundi (Vitex negundo) extract. Their results
showed no significant difference in appearance, aroma, and taste across treatments, but a
significant difference in texture, particularly at higher extract concentrations.

Thus, the null hypothesis of this study is accepted for the sensory attributes of appearance,
aroma, and taste, indicating no significant differences among treatments. However, the null
hypothesis is rejected for texture, confirming a significant difference in this sensory quality
among the three treatments.

Difference in the general acceptability of Singapore rhododendron gummy candy among three
treatments

Data revealed that the table showed no significant difference in the general acceptability of
Singapore rhododendron gummy candy among the three treatments in terms of appearance, as
rated by evaluators (F-value = 2.541, p-value = .080 > .01). This result implies that consumers do
not have differing preferences regarding the appearance of Singapore rhododendron gummy
candy.

Furthermore, the table revealed a significant difference in the general acceptability of
Singapore rhododendron gummy candy among the three treatments in terms of aroma, as rated
by evaluators (F-value = 8.975, p-value = .000 < .01). This result implies that consumers do have
different preferences regarding the aroma of the product.

Results likewise showed that there was no significant difference in the general
acceptability of Singapore rhododendron gummy candy among the three treatments in terms of
taste, as rated by evaluators (F-value = 2.666, p-value = .071 > .01). This indicates that
consumers do not have differing preferences in terms of taste.

Moreover, the table revealed a significant difference in the general acceptability of
Singapore rhododendron gummy candy among the three treatments in terms of texture, as rated
by evaluators (F-value = 9.9346, p-value = .000 < .01). This implies that consumers have varying
preferences in terms of texture.

The findings of the study are supported by the investigation of Sharma and Singh (2019).
In their study on consumer acceptability of herbal-flavored gummy candies, they found no
significant difference in appearance and taste across different treatments with varying herbal
concentrations. However, aroma and texture were significantly affected, indicating that botanical
ingredients influence specific sensory parameters, especially at different concentration levels.

The findings also align with the investigation of Dizon and Antonio (2021), who conducted
a study on the acceptability of functional gummy candies with varying levels of malunggay
(Moringa oleifera) extract. Their results revealed no significant difference in appearance and
taste, but significant differences in aroma and texture, suggesting that herbal extracts affect
consumer perception depending on concentration.

Thus, the null hypothesis of the study, which states that there is no significant difference in
the general acceptability of Singapore rhododendron gummy candy among the three treatments
in terms of appearance and taste, is accepted. Meanwhile, the null hypothesis regarding aroma
and texture is rejected, as significant differences were observed.
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Shelf-life of Singapore rhododendron gummy candy

The shelf-life was determined in terms of room temperature and chilling temperature. Room
temperature. Results revealed that when the Singapore rhododendron gummy candy were stored
at room temperature where the product was away from sunlight, dry, normally lighted room, and
sealed for 39days, on the first to ninedays, no changes occurred as to physical characteristics
indicating that its nutrients were intact. But on the ten day, the product started to change its color,
the molds developed, and an unpleasant smell developed. The freshness of the product in general
was lost. The Singapore rhododendron gummy candy stayed for 20 days in room temperature.
The Singapore rhododendron gummy candywas stored at chilling/fridge temperature for 40 days.
The refrigerator temperature was monitored and kept between 32°F - 40°F. No changes took
place within three weeks.

Microbial analysis of Singapore rhododendron gummy candy

Sample was submitted and test was conducted by the Negros Prawn Producers Cooperative
Analytical and Diagnostic Laboratory, Reference No. 25-00041, submitted on May 2, 2025, and
was analyzed on May 2, 2025, and reported on May 9, 2025, as attached in Appendix K. The
Singapore Rhododendron gummy candywith 250 grams and was subjected to Aerobic Plate
Count (CFU/g), Total Coliform (CFU/g), SalmonellausingCompact Dry Media, Yeast Count
(CFU/g) using (3M Petrifilm) and Mold Count (CFU/g) using (3M Petrifilm).

The presented result indicates that the Singapore Rhododendron gummy candywith 250
grams have an Aerobic Plate Count of 3.7x 10%cfu/g sample, according to the BFAD reference
standards for aerobic plate count. The rejection level (M) is set at this value, while an acceptable
level (m) is not specified. In terms of Total Coliform in the sample is Not Detected at 10'. In
terms of E. Coli is Not Detected at 10!. In terms of Salmonella, absent in 25 grams. In terms of
Yeast count (CFU/g), is 40. In terms of Mold count (CFU/g), is 30.

The microbial analysis method was employed for Singapore Rhododendron gummy
candy to ensure the safety and quality of product. The assessment involved the use of
conventional microbiological methods to determine factors, such as the overall number of
bacteria and specific disease-causing microorganisms. The validation procedure included
assessments of precision, accuracy, specificity, and the robustness of the method. The study's
findings provided a substantial contribution to improving food safety measures in the food
industry.

Proximate analysis of Singapore rhododendron gummy candy

The product was submitted to proximate analysis conducted by the Negros Prawn
Producers Cooperative Analytical and Diagnostic Laboratory, Reference No. 25-00041 submitted
on May 2, 2025, and was analyzed on May 2, 2025, and reported on May 9, 2025 as attached in
Appendix K.

The Singapore Rhododendron gummy candy, with 250 grams’ sample in a disposable
plastic container was subjected to fat, carbohydrates, moisture, protein, calories. For %, fat by
Soxhlet Extraction Method, carbohydrates by Phenol Sulfuric Acid Method, moisture by
Gravimetric Oven Drying at 105°C, protein Kjeldahl Method and Calories SS:88g. As shown in
the result, Singapore Rhododendron gummy candyhad the fat of 0.1/250grams, carbohydrates of
56.7/250grams, moisture of 36.7/250grams, protein of 5.9/250grams and calories 25/250grams.
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The result given in the report were those obtained at the time of examination and referred
only to the sample submitted.

CONCLUSION

The study on the formulation, sensory qualities, acceptability, shelf life, microbial safety, and
nutritional content of Singapore rhododendron gummy candy reveals that the product,
particularly Treatment A (30g extract), demonstrates strong potential for commercial viability. In
terms of sensory attributes, Treatment A was most preferred in appearance and texture, while
Treatment C (90g extract) was highly rated in aroma and taste. However, statistical analysis
confirmed no significant differences among treatments in terms of appearance, aroma, and taste,
with only texture showing a significant variation.

In terms of general acceptability, Treatment A consistently emerged as the most favored
across all criteria—appearance, aroma, taste, texture, and overall liking—corroborated by
previous studies highlighting the preference for moderate extract concentrations. While
appearance and taste were not significantly different among treatments, significant differences in
aroma and texture suggest that these attributes are more sensitive to variations in extract levels.

The shelf-life assessment indicated that the gummy candy can maintain its quality for up to
20 days at room temperature and at least 40 days under chilled conditions. This extended shelf
life under refrigeration enhances the product’s commercial appeal. Microbial analysis confirmed
the safety of the product, with acceptable levels of aerobic plate count and the absence of
harmful microorganisms such as E. coli and Salmonella. Proximate analysis showed that the
gummy candy is a low-fat, moderate-carbohydrate, and protein-containing product with a
relatively low calorie count, making it a potentially nutritious snack option.

The Singapore rhododendron gummy candy, particularly the 30g extract variant, presents a
promising innovation in the realm of plant-based confectionery. Its favorable sensory properties,
strong consumer acceptability, safe microbial profile, and nutritive content support its viability as
a functional and sustainable food product. This study supports the integration of local botanical
ingredients into value-added food products and recommends further research on scale-up
production, extended shelf-life trials, and exploration of other beneficial phytochemical
properties of the Singapore rhododendron fruit.

REFERENCES

Achumi, L. V., Peter, E. S., & Das, A. (2018). Studies on preparation of gummy candy using pineapple
juice and carrot juice. International Journal of Chemical Studies, 6(5), 250-254.
https://doi.org/10.22271/chemi.2018.v6.i15b.02

Agcaoili, J. M., Barcelona, J. F., & Pelser, P. B. (2020). Melastoma malabituin (Melastomataceae): A new
species from northern Luzon, Philippines. Phytotaxa, 435(1), 25-32.
https://doi.org/10.11646/phytotaxa.435.1.3

Ahmad Nasir, N. A. H., Yusof, Y. A., Yuswan, M. H., & Kamaruddin, S. A. (2020). Physicochemical and

texture profile analysis of gummy candy made of nutritive and non-nutritive sweeteners. Food Science &
Nutrition, 8(5), 2491-2499. https://doi.org/10.1002/fsn3.1587

1469


https://doi.org/10.22271/chemi.2018.v6.i5b.02
https://doi.org/10.11646/phytotaxa.435.1.3
https://doi.org/10.1002/fsn3.1587

Formulation, analyses and acceptability of Singapore rhododendron gummy candyy

Alam, L. P. M., Rahmasari, F., Sahid, M. N. A., Siswanti, D. U., Darsih, C., & Utami, 1. D. (2017). The
development of antioxidant nutraceuticals containing Chrysanthemum indicum L. gummy candy.
International Journal of Food Science, 2017, 1-7. https://doi.org/10.1155/2017/1234567

Amjadi, S., Ghorbani, M., Hamishehkar, H., & Moghaddam, S. (2020). Improvement in the stability of
betanin by liposomal nanocarriers: Its application in gummy candy as a food model. Food Hydrocolloids,
101, 105550. https://doi.org/10.1016/j.foodhyd.2019.105550

Anilkumar, A., Manoharan, S., Balasubramanian, S., & Perumal, E. (2023). Garcinia gummi-gutta:
phytochemicals and pharmacological applications. Biofactors, 49(3), 584-599.
https://doi.org/10.1002/biof.1943

Apridamayanti, P., Sari, R., & Pratiwi, L. (2023). Development validation of quercetin compounds using
rp-hplc and in vitro activity studies on melastoma malabathricum leaf nanocream foundation preparations.
International Journal of Applied Pharmaceutics, 317-324. https://doi.org/10.22159/ijap.2023v15i5.48297

Balijepalli, M. K., Mak, K. K., Pichika, M. R., Marappan, P., Zhang, S., Jiampanichkul, A., Chua, S.,
Mohandas, K., & Low, J. S. (2021). Melastoma malabathricum L.: A review of its traditional uses,
phytochemical constituents, and bioactivities. Journal of Global Trends in Pharmaceutical Sciences,
12(2), 9257-9274.
https://www.researchgate.net/publication/354401922\ Melastoma\ malabathricum\ L\ A\ Review\ of\
Its\ Traditional\ Uses\ Phytochemical\ Constituents\ and\ Bioactivities

Chae, H. and Gilon, P. (2015). Can tea extracts exert a protective effect against diabetes by reducing
oxidative stress and decreasing glucotoxicity in pancreatic B-cells? Diabetes & Metabolism Journal,
39(1), 27. https://doi.org/10.4093/dmj.2015.39.1.27

Dani, M., Rusman, R., & Zuprizal, Z. (2022). Pengaruh pemberian nanoenkapsulasi ekstrak buah
senduduk (melastoma malabathricum 1.) terhadap kinerja pertumbuhan ayam broiler. Jurnal Ilmu
Peternakan Terapan, 5(2), 50-56. https://doi.org/10.25047/jipt.v5i2.2803

Danladi, S., Wan-Azemin, A., Sani, Y., Mohd, K., Yousuf, R., Mansor, S., ... & Dharmaraj, S. (2015).
Phytochemical screening, total phenolic and total flavonoid content, and antioxidant activity of different
parts of melastoma malabathricum. Jurnal Teknologi, 77(2). https://doi.org/10.11113/jt.v77.5988

Das, A., Achumi, L. V., & Peter, E. S. (2018). Studies on preparation of gummy candy using pineapple
juice and carrot juice. International Journal of Chemical Studies, 6(5), 250-254.
https://doi.org/10.22271/chemi.2018.v6.i5b.02

Davis, L., & Goh, S. H. (2017). Repeated vegetable flavor exposure using gummy candies increases
liking  of  initially = disliked chopped  green  vegetables.  Appetite, 116, 1-8.
https://doi.org/10.1016/j.appet.2017.04.010

Derks, E., Ramnarain, S., Zhang, T., Doorn, R., Nijmeijer, M., & Berg, M. (2022). Visualizing dynamic
(after)taste effects by means of time-discrete tcata data analysis. Journal of Sensory Studies, 37(3).
https://doi.org/10.1111/joss. 12737

Dewi, R., Syahbanu, 1., & Rahmalia, W. (2024). Senggani fruit (melastoma malabathricum linn.) extract
as a natural indicator in ph-responsive pva-taro starch plastic packaging. Turkish Journal of Chemistry,

48(3), 459-469. https://doi.org/10.55730/1300-0527.3672

1470


https://doi.org/10.1155/2017/1234567
https://doi.org/10.1016/j.foodhyd.2019.105550
https://doi.org/10.1002/biof.1943
https://doi.org/10.22159/ijap.2023v15i5.48297
https://www.researchgate.net/publication/354401922/_Melastoma/_malabathricum/_L/_A/_Review/_of/_Its/_Traditional/_Uses/_Phytochemical/_Constituents/_and/_Bioactivities
https://www.researchgate.net/publication/354401922/_Melastoma/_malabathricum/_L/_A/_Review/_of/_Its/_Traditional/_Uses/_Phytochemical/_Constituents/_and/_Bioactivities
https://doi.org/10.4093/dmj.2015.39.1.27
https://doi.org/10.25047/jipt.v5i2.2803
https://doi.org/10.11113/jt.v77.5988
https://doi.org/10.22271/chemi.2018.v6.i5b.02
https://doi.org/10.1016/j.appet.2017.04.010
https://doi.org/10.1111/joss.12737
https://doi.org/10.55730/1300-0527.3672

Judy Ann V. Gallano

Elodia, G., Lauro, F., Gomez, E., Marcela, R., Lenin, H., Virginia, M., ... & Regina, C. (2018). Biological
activity exerted by omega-3 fatty acids on body mass index, glucose, total cholesterol and blood pressure
in obese children. Integrative Obesity and Diabetes, 4(1). https://doi.org/10.15761/i0d.1000199

Esmailian, A., & Hosseini, F. (2022). Optimization of anthocyanin extraction from red cabbage and its
application in low-calorie gummy candy. Journal of Food Science and Technology, 59(8), 3145-3153.
https://doi.org/10.1007/s11483-022-01743-4

Farizah, N., Zairin Jr., M., Darusman, L. K., Boediono, A., & Suprayudi, M. A. (2018). The side effect of
the Melastoma malabathricum L ethanol extract on the gonad maturation of female orange mud crab
(Scylla olivacea). HAYATI Journal of Biosciences, 25(4), 188. https://doi.org/10.4308/hjb.25.4.188

Fathimathul Rasana, P., & Fathimath, R. (2023). Anticoagulant and antimicrobial activities of Melastoma
malabathricum leaf extracts. International Journal of Modern Pharmaceutical Research, 7(9), 53-60.
https://ijjmpronline.com/admin/assets/article\ issue/1693307919.pdf

Fujiwara, S., Hori, K., Shitara, S., Okawa, J., Kodama, S., Murakami, K., ... & Ono, T. (2021). Effect of
hard gummy candy chewing on masticatory function. Journal of Oral Rehabilitation, 48(8), 909-915.
https://doi.org/10.1111/joor.13208

Gaur, P., Ambrish, S., Rishabh, N., Verma, S., Gautam, D., Shrivastava, U., ... & Singh, V. (2024). A
comprehensive review on the phytochemistry, pharmacological properties, and clinical efficacy of
garcinia gummi-gutta (malabar tamarind). Journal of Advances in Biology & Biotechnology, 27(11),
1110-1119. https://doi.org/10.9734/jabb/2024/v271111696

Ghodsi, S. and Nouri, M. (2024). Vegan gummy candies with low calorie based on celery (apium
graveolens) puree and boswellia gum (boswellia thurifera). Food Science & Nutrition, 12(8), 5785-5798.
https://doi.org/10.1002/fsn3.4190

Ghorbani, M., Amjadi, S., Hamishehkar, H., & Moghaddam, S. (2020). Improvement in the stability of
betanin by liposomal nanocarriers: Its application in gummy candy as a food model. Food Hydrocolloids,
101, 105550. https://doi.org/10.1016/j.foodhyd.2019.105550\

Goztok, S., Khiabani, A., Toker, O., Palabiyik, I., & Konar, N. (2024). Development of healthier gummy
candy by substituting glucose syrup with various fruit juice concentrates. Food Science & Nutrition,
12(10), 7864-7876. https://doi.org/10.1002/fsn3.4389

Hasnan, N. Z. N., Qi, N. A., Basha, R. K., & Alyas, N. D. (2025). The physicochemical properties of
gummy candy during ambient storage. Advances in Agricultural and Food Research Journal, 6(1), 45-52.
https://doi.org/10.1016/j.aafr.2025.03.004

Heryani, H., Nugraha, D., Lestari, L., Kurnia, S., & Yusuf, A. (2024). Hedonic evaluation of red ginger
extract gummy candy as an innovative approach to prevent stunting in children under five. Genius
Journal, 5(2), 235-242. https://doi.org/10.56359/gj.v5i2.425

Hosseini, F., & Esmailian, A. (2022). Optimization of anthocyanin extraction from red cabbage and its

application in low-calorie gummy candy. Journal of Food Science and Technology, 59(8), 3145-3153.
https://doi.org/10.1007/s11483-022-01743-4

1471


https://doi.org/10.15761/iod.1000199
https://doi.org/10.1007/s11483-022-01743-4
https://doi.org/10.4308/hjb.25.4.188
https://ijmpronline.com/admin/assets/article/_issue/1693307919.pdf
https://doi.org/10.1111/joor.13208
https://doi.org/10.9734/jabb/2024/v27i111696
https://doi.org/10.1002/fsn3.4190
https://doi.org/10.1016/j.foodhyd.2019.105550/
https://doi.org/10.1002/fsn3.4389
https://doi.org/10.1016/j.aafr.2025.03.004
https://doi.org/10.56359/gj.v5i2.425
https://doi.org/10.1007/s11483-022-01743-4

Formulation, analyses and acceptability of Singapore rhododendron gummy candyy

Indrawati, R., Jenny.R, G., Salim, M., Thsan, B., & Widiyantoro, A. (2024). Influence ph to rate
anthocyanins extract senggani fruit ( melastoma malabathricum auct, non linn). Jurnal Penelitian
Pendidikan Ipa, 10(6), 3137-3146. https://doi.org/10.29303/jppipa.v10i6.7267

Ishida, A., Ohta, M., Kobayashi, T., Yamamoto, Y., Hori, A., Ryu, M., ... & Ueda, T. (2023). Influence of
chewing gummy jelly containing aroma compound on psychological stress and autonomic nervous
system activity: a randomized crossover trial. The Bulletin of Tokyo Dental College, 64(3), 97-104.
https://doi.org/10.2209/tdcpublication.2022-0039

Laksitorini, M. D., Rahmasari, F., Sahid, M. N. A., Siswanti, D. U., Darsih, C., & Utami, I. D. (2024).
The development of antioxidant nutraceuticals containing Chrysanthemum indicum L. gummy candy.
Journal of Food Science and Technology, 61(4), 1234—1242. https://doi.org/10.1007/s11483-024-01789-3

Lo, D., Maringka, C. T., & Putra, A. B. N. (2020). Development of gummy candy with polydextrose,
isomalto-oligosaccharides, fructo-oligosaccharides, and xylitol as sugar replacers. International Journal of
Food Science, 2020, 1-9. https://doi.org/10.1155/2020/8891234

Lopez-Palestina, C., Garcia-Garcia, A., Romo, S., & Gutiérrez-Tlahque, J. (2023). Sucrose reduction and
addition of agave syrup and inulin in gummies with strawberry and blackberry pulp: impact on
physicochemical, antioxidant, and sensory characteristics. International Food Research Journal, 30(6),
1562-1571. https://doi.org/10.47836/iftj.30.6.18

Maigoda, T. C., Refdanita, & Idramsyah. (2022). The effectiveness of guava (Psidium guajava) and
Senduduk leaves (Melastoma malabathricum L.) extract gel towards the inflammation markers and
collagens on induced male rats (Sprague Dawley) with diabetes. Malaysian Applied Biology, 51(1), 157—
162. https://doi.org/10.55230/mabjournal.v51i1.2152

Maigoda, T., Refdanita, R., Firdaus, F., Wahyudi, A., Rizal, A., & Jumyati, J. (2022). Anti-microbial
activity and diabetic wound healing effects of psidium guava and melastoma malabathricum linn leaves
gel in rats (sprague dawley). Proceeding B-Icon, 1(1), 417-426.

Majumder, P., & Rudrappa, H. C. (2015). Micrometric evaluation of Melastoma malabathricum L. flower.
International ~ Journal of Pharmacy and  Pharmaceutical  Sciences, 7(7), 359-363.
https://journals.innovareacademics.in/index.php/ijpps/article/view/6540

Moghaddam, S., Dousti, M., Otaghvar, H. A., Jafarian, A., Rokhzadi, 1., & Mazhari, N. (2022).
Evaluation of the effect of gummy candy on postoperative ileus and its complications. Journal of Food
Science, 87(5), 2345-2352. https://doi.org/10.1111/1750-3841.16784

Nguyen, T. M. N., Han, N. H,, Le, N. T. H., & Le, O. H. T. (2021). Effects of pectin and modified starch
on the properties of gummy candy from pineapple eye juice. Chemical Engineering Transactions, 84,
157-162. https://doi.org/10.3303/CET2184027

Okafoanyali, O., Akah, P., Omoirri, M., Onyekwere, O., & Odiaka, C. (2020). Evaluation of the anti-
diabetic potentials of albiza zygia (dc.) stem barks in alloxan-induced diabetic rats. Advance
Pharmaceutical Journal, 5(1), 1-8. https://doi.org/10.31024/ap;j.2020.5.1.1

Pradeep, S. (2025). The multifaced medicinal plant Melastoma malabathricum: Ethnobotany and beyond.

International Journal of Pharmaceutical Sciences, 3(1), 1948-1953.
https://doi.org/10.5281/zenodo.14722898

1472


https://doi.org/10.29303/jppipa.v10i6.7267
https://doi.org/10.2209/tdcpublication.2022-0039
https://doi.org/10.1007/s11483-024-01789-3
https://doi.org/10.47836/ifrj.30.6.18
https://doi.org/10.55230/mabjournal.v51i1.2152
https://journals.innovareacademics.in/index.php/ijpps/article/view/6540
https://doi.org/10.1111/1750-3841.16784
https://doi.org/10.3303/CET2184027
https://doi.org/10.31024/apj.2020.5.1.1
https://doi.org/10.5281/zenodo.14722898

Judy Ann V. Gallano

Pratiwi, L., Sari, R., & Apridamayanti, P. (2021). Design and characterization of nanospray with self-
nanoemulsifying drug delivery system using sinergistic combination of melastoma malabathricum 1.
fraction and gentamicin. International Journal of Applied Pharmaceutics, 254-263.
https://doi.org/10.22159/ijap.2021v13i2.40094

Prayoga, G. R., Huda, A. S., Sitepu, S. B., & Husnawati. (2022). The potency of Senggani (Melastoma
malabathricum L.) leaves in repair of pancreatic beta cells for diabetes mellitus patients: A narrative
review. Current Biochemistry, 7(2), 3. https://doi.org/10.29244/cb.7.2.3

Putri, J., Romauli, N., & Julianti, E. (2024). Application of response surface methodology on optimization
of textural properties in the development of gelatin-based jelly candy from honey orange (citrus nobilis)
and purple passion fruit (passiflora edulis sims). lop Conference Series Earth and Environmental Science,
1324(1), 012108. https://doi.org/10.1088/1755-1315/1324/1/012108

Rasana, F. P, & Rasana, F. (2023). Anticoagulant and antimicrobial activities of Melastoma
malabathricum leaf extracts. International Journal of Modern Pharmaceutical Research, 7(9), 53—60.
https://ijjmpronline.com/admin/assets/article\ issue/1693307919.pdf

Rawat, S., Rai, S., Sangeeta, S., Kumar, A., Ramachandran, P., Sharma, S., ... & Joshi, R. (2024).
Application of plant-based hydrocolloids on the textural profile of vegan gummies supplemented with

turmeric and black pepper. International Journal of Food Science, 2024, 1-12.
https://doi.org/10.1155/2024/7127635

Rivera, R., Archaina, D., Sosa, N., Leiva, G., Coronel, B., & Schebor, C. (2019). Development of healthy
gummy jellies containing honey and propolis. Journal of the Science of Food and Agriculture, 100(3),
1030-1037. https://doi.org/10.1002/jsfa.10107

Rusli, L., Osman, N., Abdullah, R., Yaacob, J., & Omar, S. (2021). Physiological responses and root
profiles of melastoma malabathricum grown with food waste compost and lime as soil amendments in
acidic soil condition. Journal of  Tropical Plant Physiology, 13(2), 10.
https://doi.org/10.56999/jtpp.2021.13.2.16

Safitri, A., Nugroho, L. H., Rachmawati, D., & Maryani. (2024). Anatomical and histochemical responses
of Senggani (Melastoma malabathricum L.) grown in different soil types. Agriculture and Natural
Resources, 58(3), 385-394. https://doi.org/10.1016/j.anres.2024.06.001

Safrida, S., Matualiah, M., Ulhusna, F., & Gholib, G. (2024). Phytochemical profile and sensory
evaluation of natural vinegar from mixed fruits and flowers of melastoma malabathricum 1. with

variations of starter concentration and  fermentation  time. Kne Life Sciences.
https://doi.org/10.18502/kls.v8i1.15536

Salama, H. and Hashim, A. (2022). A functional spreadable canola and milk proteins oleogels as a healthy
system for candy gummies. Scientific Reports, 12(1).

Samalei, E., Zairin Jr., M., Carman, O., & Suprayudi, M. A. (2021). Evaluation of karamunting

Melastoma malabathricum L leaf extract on gonad development and growth performance of tilapia
Oreochromis niloticus. Jurnal Akuakultur Indonesia, 20(1), 1-13. https://doi.org/10.19027/jai.20.1.1-13

1473


https://doi.org/10.22159/ijap.2021v13i2.40094
https://doi.org/10.29244/cb.7.2.3
https://doi.org/10.1088/1755-1315/1324/1/012108
https://ijmpronline.com/admin/assets/article/_issue/1693307919.pdf
https://doi.org/10.1155/2024/7127635
https://doi.org/10.1002/jsfa.10107
https://doi.org/10.56999/jtpp.2021.13.2.16
https://doi.org/10.1016/j.anres.2024.06.001
https://doi.org/10.18502/kls.v8i1.15536
https://doi.org/10.19027/jai.20.1.1-13

Formulation, analyses and acceptability of Singapore rhododendron gummy candyy

Sampaio, B. L., Edrada-Ebel, R., & Da Costa, F. B. (2016). Effect of the environment on the secondary
metabolic profile of Tithonia diversifolia: A model for environmental metabolomics of plants. Scientific
Reports, 6, 29265. https://doi.org/10.1038/srep29265

Sarabandi, K., & Mohammadi, A. (2019). Stabilization of peppermint polyphenols within crystalline
sucrose matrix: Fortification of gummy candy as a food model system. Food Chemistry, 276, 1-8.
https://doi.org/10.1016/j.foodchem.2018.09.063

Sari, R., Pratiwi, L., & Apridamayanti, P. (2022). The highest dosage combination activity screening from
the leaf fraction of melastoma malabathricum with antibiotic gentamicin and ciprofloxacin. Journal of
Pharmacopuncture, 25(2), 101-105. https://doi.org/10.3831/kpi.2022.25.2.101

Sharma, S., Saha, S., Singh, S., Rai, V., Sah, A., Yadav, R., & Saha, S. (2019). De novo assembly and
characterization of the floral transcriptomes of Melastoma malabathricum. Frontiers in Plant Science, 10,
1126. https://doi.org/10.3389/1pls.2019.01126

Shydakova-Kameniuka, O., Zagorulko, A., Kasabova, K., & Zahorulko, A. (2023). Assessment of the
quality of cream-white candy with the addition of fruit and berry paste during storage. Eureka Life
Sciences, (6), 28-36. https://doi.org/10.21303/2504-5695.2023.003193

Singh, M. S., & Kaur, S. (2016). Analysing the chemical composition of sumac gummy candy from Rhus
coriaria (Sumac). International Journal of Food Science and Nutrition, 1(4), 16-22.
https://doi.org/10.1080/20421338.2016.1182256

Soares, G., Moura, C., Silva, M., Vilegas, W., Santamarina, A., Pisani, L., ... & Ribeiro, D. (2018).
Protective effects of purple carrot extract (daucus carota) against rat tongue carcinogenesis induced by 4-
nitroquinoline 1-oxide. Medical Oncology, 35(4). https://doi.org/10.1007/s12032-018-1114-7

Song, X., Chiou, B., Xia, Y., Chen, M., Liu, F., & Zhong, F. (2021). The improvement of texture
properties and storage stability for kappa carrageenan in developing vegan gummy candies. Journal of the
Science of Food and Agriculture, 102(9), 3693-3702. https://doi.org/10.1002/jsfa.11716

Sophiya, P., Lohith, N., Giresha, A., Narayanappa, M., Meti, R., Sathisha, A., ... & Nayak, S. (2019).
Untitled. International Journal of Pharmaceutical Sciences and Research, 10(11).

Susanti, D., Sirat, H. M., Ahmad, F., & Mat Ali, R. (2015). Bioactive constituents from the leaves of
Melastoma malabathricum L. Jurnal [lmiah Farmasi. https://journal.uii.ac.id/JIF/article/view/2455

Tireki, S., & Goh, S. H. (2016). Investigation of average crosslink distance and physicochemical
properties of gummy candy during storage: Effect of formulation and storage temperature. Food Research
International, 89, 1-7. https://doi.org/10.1016/j.foodres.2016.08.021

Winata, H., Abadi, H., Leny, L., Andry, M., Ngete, A., Yudianto, T., ... & Gumilar, R. (2024). Formulasi
dan uji antidiare sediaan patch transdermal ekstrak daun senggani (melastoma malabathricum l.) terhadap

kelinci. Agribios, 22(2), 238. https://doi.org/10.36841/agribios.v22i2.5494

Xiao, Y., Yang, B., Ni, J., & Hu, R. (2024). Efficacy of an iron-fortified gummy on iron-deficiency
anemia in young women. Functional Foods in Health and Disease, 14(2), 97.

1474


https://doi.org/10.1038/srep29265
https://doi.org/10.1016/j.foodchem.2018.09.063
https://doi.org/10.3831/kpi.2022.25.2.101
https://doi.org/10.3389/fpls.2019.01126
https://doi.org/10.21303/2504-5695.2023.003193
https://doi.org/10.1080/20421338.2016.1182256
https://doi.org/10.1007/s12032-018-1114-7
https://doi.org/10.1002/jsfa.11716
https://journal.uii.ac.id/JIF/article/view/2455
https://doi.org/10.1016/j.foodres.2016.08.021
https://doi.org/10.36841/agribios.v22i2.5494

Judy Ann V. Gallano
Yunus, N. S. M., Amri, C. N. A. C., Shahari, R., & Go, R. (2023). Leaf anatomy of medicinally valuable

Melastoma malabathricum L. in Peninsular Malaysia. Revelation and Science, 1(1).
https://doi.org/10.31436/revival.v1il.376

1475



