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In recent years, probiotics—Ilive microorganisms that confer health benefits when consumed
in sufficient amounts—have become pivotal in promoting gut health. Their benefits, including
enhanced digestion, alleviation of lactose intolerance, and disease prevention, have long been
recognized, with early contributions from Tissier’s research on bifidobacteria in breastfed
infants. The combination of probiotics with prebiotics has garnered increasing attention for
its potential to further support gut microbiota. Capitalizing on this trend, the functional food
market has seen the emergence of innovative products offering health benefits beyond basic
nutrition. This paper introduces an innovative product: Probiotic Encapsulated Mixed Fruit
Jelly Candy, a functional treat that combines probiotics with the health-promoting properties
of wood apple, pineapple, and jaggery. Wood apple, known for its antioxidant, antimicrobial,
and prebiotic properties, enhances probiotic benefits, while pineapple’s bromelain supports
digestion. Jaggery, a nutrient-rich natural sweetener, contributes essential minerals like iron
and calcium. This candy offers a flavorful, nutrient-packed alternative to traditional sweets,
supporting digestive health, immune function, and overall well-being. The product is created
by carefully processing fruit pulps, jaggery, and encapsulated probiotics to preserve their
efficacy, resulting in a chewy, tangy-sweet jelly that blends taste and health benefits. By
incorporating probiotics with nutrient-dense ingredients, this candy redefines the role of
functional foods in modern diets, offering consumers a convenient and enjoyable way to
improve health through daily consumption.

Copyright© The author(s) 2025, This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Probiotics are live microorganisms that, when consumed
in adequate amounts, provide a variety of health benefits,

Probiotics, the beneficial live microorganisms known for their
positive impact on health, have emerged as a cornerstone of
modern wellness, with a particular focus on gut health. The
journey of probiotics, which began with early research by
Tissier, who linked gut microbiota to infant health, has evolved
significantly over the past century. Today, probiotics are
recognized for their broad range of health benefits, including
improved digestion, enhanced immunity, and reduced risk of
chronic diseases. As consumers become increasingly health-
conscious, the demand for functional foods—those that offer
more than just basic nutrition—has surged, particularly for
those enriched with probiotics.
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particularly in promoting gut health. Since Tissier’s pioneering
work, scientific understanding of probiotics has advanced
considerably. Early research faced challenges such as strain
specificity and the difficulty of cultivating probiotics outside
of human milk. However, subsequent studies have yielded
strong evidence supporting the positive effects of probiotics,
including improvements in intestinal health, alleviation of
lactose intolerance, and reduced risks of diseases. Strains of
Lactobacilli and Bifidobacteria are now commonly available
for human use, and their applications in health have expanded
significantly.

The functional food market, especially in regions like Japan,
Europe, and the United States, has experienced rapid growth,
with probiotics at the forefront. According to the Food
and Agriculture Organization (FAO) and the World Health
Organization (WHO), probiotics are live microorganisms that
confer health benefits when consumed in adequate amounts
as part of food (Hotel & Cordoba, 2001). A growing trend has
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seen probiotics being paired with prebiotics—nondigestible
food substances that promote the growth and activity of
beneficial gut microorganisms. This combination of probiotics
and prebiotics is sometimes referred to as “conbiotics” or
“symbiotics” (Hibson&RoberFroid, 1995; Berg, 1998). While
prebiotics show promise for health benefits, further research is
needed to fully understand their role (Ziemer & Gibson, 1998;
Granato et al., 2010).

Probiotics are garnering significant attention for their potential
to reduce cancer risk by modulating gut microbiota and
enhancing immune responses (Hirayama & Rafter, 1999;
Kumar et al., 2010). They may also contribute to heart health
by lowering serum cholesterol and blood pressure (Sanders,
1999) and improve treatment outcomes for conditions such as
bacterial vaginosis by supporting a healthy vaginal microbiota
(Falagas et al., 2007).

One particularly exciting development in the functional food
space is the Probiotic Encapsulated Mix Fruit Jelly Candy.
This innovative product combines the gut-health benefits of
probiotics with the natural goodness of wood apple, pineapple,
and jaggery, offering a delightful and health-conscious treat.
This candy not only serves as a delicious snack but also
supports digestive health while providing essential nutrients.
Sweetened with jaggery, a healthier alternative to refined
sugars, the treat is rich in minerals such as iron, magnesium,
and potassium. The probiotics are encapsulated to ensure they
survive stomach acidity and reach the intestines, providing
maximum digestive benefits.

The refreshing tropical flavors of wood apple and pineapple,
along with the detoxifying and energy-boosting properties of
jaggery, make this candy an ideal balance of indulgence and
well-being. Whether you’re seeking a satisfying treat or a
wellness boost, this probiotic-packed candy provides a fun and
flavorful way to promote gut health.

Jaggery, also known as Gur, is a natural sweetener derived
from the concentrated juices of sugarcane or palm trees. It
boasts a unique flavor that blends brown sugar with molasses
and is packed with essential nutrients. Unlike refined sugars,
jaggery is rich in vitamins and minerals, particularly iron and
copper, making it a healthier alternative. Jaggery is believed
to offer numerous health benefits, including supporting iron
levels, preventing anemia, purifying blood, regulating liver
function, and providing a steady energy source. It is produced
through more natural processes than white sugar, preserving its
nutritional integrity.

In addition to its taste, jaggery is known for its digestive
benefits, functioning as a mild laxative and promoting regular
bowel movements (Shahi, 1999). Unlike refined sugar, which
causes rapid blood sugar spikes and crashes, jaggery releases
energy slowly, helping to maintain consistent energy levels
throughout the day. Its high iron content also contributes to
preventing anemia, making it a more nutritious sweetener
option.

When compared to refined sugar, jaggery stands out as a more
nutritious and balanced sweetener. Refined sugar provides
only empty calories, whereas jaggery is packed with essential
nutrients like iron, calcium, magnesium, and potassium, all
of which support vital bodily functions such as bone health,
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blood health, and heart health (FSSAI, 2018). Jaggery is also
a source of antioxidants and plays a key role in digestion by
regulating bowel movements (Shahi, 1999). Additionally,
its complex sugar composition ensures a gradual release of
energy, avoiding the spikes and crashes associated with refined
sugar. In contrast, excessive consumption of refined sugar can
contribute to various health issues (Nath et al., 2015).

Ingredients and Preparation Process
Key Ingredients

Wood Apple (Feronia limonia): A Nutrient-Rich, Medicinal
Superfruit

Wood apple, scientifically known as Feronia limonia, is
a remarkable and often overlooked fruit that has earned
its place as a potent health ally. Native to the semi-arid
regions of India, this hardy, drought-resistant fruit thrives in
challenging climates, including the dry landscapes of southern
Maharashtra, West Bengal, and Madhya Pradesh. Its ability
to flourish in areas where other crops may struggle makes it
a vital resource for communities in resource-scarce regions
(Veeraraghavathatham et al., 1996).

The wood apple fruit ranges in size from 2 to 5 inches in
diameter, encased in a tough, greyish-white rind. Upon
opening, the pulp reveals a striking brown, mealy texture with
a resinous, musky aroma that immediately sets it apart from
other fruits. While the unripe fruit tends to be acidic, the ripe
fruit develops a more complex flavor profile that blends sweet
and tangy notes. With pulp comprising about 36% of the fruit’s
total mass, the wood apple is packed with essential nutrients,
including vitamins and minerals such as calcium, iron, and
vitamin C. It also boasts an impressive shelf life of up to two
months when refrigerated, making it an attractive option for
long-term storage and potential commercial use (Shyamala
Devi & Kulkarni, 2018).

Wood apple’s true value lies in its medicinal properties, which
have been highly regarded in traditional Indian medicine
for centuries. The fruit is particularly known for supporting
liver health, promoting digestion, and providing relief from
ailments like diarrhea, dysentery, and sore throats. It possesses
anti-inflammatory, antimicrobial, and hepato-protective
qualities, which further enhance its status as a powerful health-
promoting ingredient (Shreya et al., 2020). Additionally,
wood apple is believed to have prebiotic potential, which
can support gut health by fostering the growth of beneficial
microorganisms in the digestive tract. This makes it especially
promising when paired with probiotics, creating a synergistic
effect that enhances overall digestive wellness (Srivastava &
Kumar, 2002).

Beyond its vitamins and minerals, wood apple is a powerhouse
of bioactive compounds, including phenols, flavonoids, and
tannins. These compounds are known for their antioxidant and
antimicrobial properties, which contribute to reducing oxidative
stress, combating inflammation, and bolstering immune
function. The combination of these bioactive components with
probiotics offers an exciting potential for enhancing digestive
health and supporting a balanced gut microbiome (Singh et al.,
2009).

Wood apple’s unique flavor profile, a blend of sweet and tangy



International Journal of Recent Scientific Research Vol. 16, Issue, 02, pp.119-125, February 2025

with an underlying musky aroma, offers an exciting opportunity
for culinary innovation. Its distinct taste can enhance a variety
of foods and beverages, making it an ideal candidate for use
in functional foods, such as probiotic jellies. These products
not only mask the sometimes acquired taste of probiotics but
also provide a more enjoyable and health-conscious option for
consumers.

The versatility of wood apple extends beyond simple fruit
consumption, as it holds great potential for the development
of value-added products like jams, jellies, and beverages.
Its richness in bioactive compounds and health-promoting
properties makes it a valuable ingredient in the functional
food industry, offering an opportunity to transform the way we
approach health and wellness through food (Pal et al., 2019).

Pineapple: A Nutrient-Packed, Functional Fruit for Probiotic
Jelly

Pineapple is one of the world’s most popular tropical fruits,
widely cultivated in regions such as South America. Renowned
for its vibrant flavor and tropical aroma, pineapple ranks as
the third most produced tropical fruit, following bananas and
citrus (Abu Bakar et al., 2013). Its rich nutritional profile and
bioactive compounds, such as antioxidants and bromelain,
make it an excellent candidate for inclusion in probiotic-based
products, particularly probiotic jelly formulations, where it
contributes both flavor and health benefits.

Pineapple is a rich source of essential vitamins and minerals,
most notably vitamin C, which is essential for supporting
immune function and protecting cells from oxidative damage.
Additionally, pineapple’s high fiber content promotes digestive
health and supports overall gut function, making it a beneficial
addition to probiotic products. The fruit also contains vital
minerals such as manganese, magnesium, and copper, which are
integral to energy production and bone health (ANSES, 2020).
These nutrients elevate the nutritional value and functionality
of probiotic jelly, ensuring that the product not only supports
gut health but also provides broader health benefits, including
enhanced immune function and metabolic support.

Pineapple contains several bioactive compounds, particularly
bromelain, which play a crucial role in supporting digestive
health. Bromelain, a proteolytic enzyme, aids digestion
by breaking down proteins, enhancing the effectiveness
of probiotic cultures within the jelly (Hossain & Rahman,
2011). Moreover, pineapple is rich in phenolic compounds
and flavonoids, which contribute to its potent antioxidant
properties. These compounds help mitigate inflammation and
oxidative stress, further aligning with the therapeutic goals
of probiotics. Additionally, these bioactive compounds help
preserve the viability of probiotics during storage, ensuring
that the beneficial effects of both the fruit and the probiotics
remain intact.

The anti-inflammatory properties of pineapple further enhance
its value as an ingredient in probiotic jelly. By reducing
inflammation in the gastrointestinal tract, pineapple facilitates
smoother digestion, while its antioxidants protect gut cells from
oxidative damage caused by free radicals. This combination
of anti-inflammatory and antioxidant effects, along with its
support for gut health, makes pineapple an ideal ingredient
for probiotic jelly, offering dual benefits for consumers. This

synergy between pineapple and probiotics creates a powerful
functional food that promotes digestive wellness while
reducing inflammation.

In addition to its health benefits, pineapple adds a refreshing,
distinct flavor to probiotic jelly. The natural sweetness and
tropical aroma of pineapple enhance the overall taste of the
product, improving its palatability and encouraging regular
consumption. Its pleasing flavor profile can effectively mask
the sometimes-acquired taste of probiotics, thereby increasing
consumer acceptance and making the product more enjoyable.
Furthermore, pineapple’s ability to enhance flavor without the
need for refined sugars makes it an ideal choice for health-
conscious consumers seeking nutritious alternatives to
conventional sugary snacks.

Jaggery: A Natural Sweetener with Health Benefits for
Probiotic Jelly

Jaggery, a traditional unrefined sugar derived from sugarcane
or palm juices, holds cultural significance in many regions
around the world. Unlike refined white sugar, jaggery retains
a rich nutritional profile, providing essential minerals such
as iron, calcium, magnesium, and phosphorus, alongside a
variety of vitamins, including A, B-complex, and C (Shahi,
1999; Sahu & Paul, 1998). Its distinctive, aromatic flavor and
slower digestion compared to refined sugars make it a healthier
alternative, offering sustained energy without causing the
rapid blood sugar spikes commonly associated with processed
sugars.

The inclusion of jaggery in probiotic jelly candy not only
enhances the flavor profile but also offers numerous health
benefits. Its high iron content supports blood purification, while
also promoting digestive health, liver function, and alleviating
constipation (Kumar, 1999; Gautam et al., 2008). Moreover,
jaggery’s role in supporting digestion complements the benefits
of probiotics, making it an ideal ingredient in functional food
formulations. By contributing to digestive wellness, jaggery
enhances the overall efficacy of probiotic jelly candy.

Jaggery’s low moisture content and crystalline structure help
improve the texture of probiotic jelly candy. Additionally, its
slight acidity provides an optimal pH balance for the growth
and viability of probiotic cultures during the manufacturing
process. By using jaggery as a natural, minimally processed
sweetener, manufacturers can ensure that the final product
maintains the health-promoting properties of both the probiotics
and the nutrient-dense ingredients. This combination offers a
clean, wholesome alternative to refined sugars, aligning with
the growing consumer preference for natural and minimally
processed food options.

In addition to its numerous nutritional benefits, jaggery
also functions as a prebiotic, a substance that supports the
growth and activity of beneficial gut bacteria. By nourishing
these microorganisms, jaggery works synergistically with
probiotics, enhancing the digestive and immune-boosting
effects of the jelly. This prebiotic action helps optimize the
benefits of probiotics, ensuring a balanced and thriving gut
microbiome. The symbiotic relationship between jaggery
and probiotics maximizes the health benefits of the product,
offering consumers a functional food that promotes digestive
health while providing sustained energy.
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Jaggery’s traditional appeal, particularly in regions where it is
a staple sweetener, further boosts the acceptance of probiotic
jelly candy. By incorporating jaggery, manufacturers can cater
to consumers seeking natural, minimally processed sweeteners
that also deliver added health benefits. This fusion of flavor,
tradition, and health makes jaggery a standout ingredient in the
creation of probiotic jelly candy, ensuring that the product is
both delicious and functional.

Step-by-Step Preparation
Fruit Preparation

Extraction of Wood Apple and Pineapple Pulp
For wood apple, the outer shell is cracked, and the flesh is
homogenized with water, heated to 60°C for 30 minutes, then
filtered to yield smooth pulp. Similarly, pineapple is peeled,
cut, blended, and filtered to obtain smooth pulp, ready for use
in the jelly candy mixture.

Jaggery Processing: Melting and Incorporation
Jaggery is melted in a separate vessel and combined with
the prepared fruit pulp. The mixture is heated and stirred
continuously to ensure uniform integration, creating a smooth
blend.

Encapsulation and Mixing: Addition of Probiotics
After blending the fruit pulp and jaggery mixture, it is cooled
to 45°C, and probiotics are added. The probiotics are evenly
distributed to maintain potency and efficacy in the final product.

Setting the Jelly Candy: Achieving Desired Texture
The mixture is poured into molds and cooled to set. Once
the jelly reaches the desired consistency, it is cut into cubes
and stored under optimal conditions to preserve quality and
freshness.

HEALTH BENEFITS
Probiotics for Gut Health

e Improved Digestion: Probiotics play a crucial role
in maintaining a healthy balance of gut bacteria. By
promoting the growth of beneficial bacteria, probiotics
help improve digestion, prevent constipation, and
reduce symptoms of irritable bowel syndrome (IBS),
such as bloating, diarrhea, and gas. Additionally,
probiotics can help break down food and absorb
nutrients more efficiently, leading to better overall
digestive health (Toma and Pokrotnieks, 2006;
Salminen et al., 2005).

e Enhanced Immunity: The gut is a key component
of the immune system. Probiotics contribute to the
body’s immune defense by enhancing the production
of certain antibodies and increasing the activity of
immune cells like macrophages and T lymphocytes.
They also help to maintain the gut barrier function,
which protects against harmful pathogens (Ziemer
and Gibson, 1998; Granato et al., 2010). Regular
intake of probiotics may lead to fewer infections and
better overall immunity.

e Reduced Disease Risk: Research indicates that
probiotics can play a role in reducing the risk of
chronic diseases, including certain types of cancer,
particularly gastrointestinal cancers. They help by
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modulating the intestinal microbiota and boosting
immune response. In addition, they reduce the risk
of gastrointestinal disorders such as inflammatory
bowel disease (IBD) and irritable bowel syndrome
(IBS) (Hirayama and Rafter, 1999; Kumar et al.,
2010). Probiotics have also been linked to reduced
symptoms of lactose intolerance, enabling individuals
to better digest dairy products (Sanders, 1999).

e Heart Health: Probiotics may have a protective
effect on heart health. Studies have shown that
certain strains of probiotics can help reduce total and
LDL cholesterol levels. This may be beneficial in
preventing cardiovascular disease, as high cholesterol
is a known risk factor for heart attacks and strokes.
Additionally, probiotics have been shown to lower
blood pressure, offering another heart-healthy benefit
(Sanders, 1999). The modulation of gut bacteria by
probiotics has also been linked to improved blood
circulation and cardiovascular function.

e  Women’s Health: In women, probiotics have shown
promise in managing gynecological health. They
support the natural vaginal microbiota, preventing or
treating conditions like bacterial vaginosis (BV) and
yeast infections. Some studies have also suggested
that probiotics can improve the treatment outcomes
of urinary tract infections (UTIs) by balancing the
vaginal flora and preventing pathogen overgrowth
(Falagas et al., 2007).

Nutritional Value of Jaggery

e Iron and Copper: Jaggery is particularly rich in iron
and copper, both of which are vital for the production
of red blood cells and prevention of anemia. Iron helps
in transporting oxygen throughout the body, while
copper is involved in several enzymatic processes
that regulate iron absorption and utilization. Jaggery’s
iron content is significantly higher than that of refined
sugar, making it a better choice for individuals at risk
of iron deficiency (FSSAI, 2018; Shahi, 1999). It is
particularly beneficial for pregnant women, children,
and people suffering from anemia.

e Essential Minerals: In addition to iron and
copper, jaggery contains calcium, magnesium, and
potassium. These minerals are crucial for various
bodily functions. Calcium contributes to strong bones
and teeth, magnesium supports over 300 biochemical
reactions in the body, and potassium helps regulate
blood pressure and fluid balance. The combination of
these minerals makes jaggery a wholesome alternative
to refined sugar (FSSAI, 2018).

e Energy Boost: Unlike refined sugar, which causes
rapid blood sugar spikes followed by crashes,
jaggery provides a more stable and gradual release
of energy due to its complex sugar composition.
This helps maintain energy levels throughout the day
and reduces the likelihood of fatigue or irritability.
Jaggery also promotes a healthy metabolism and
may assist in weight management by preventing the
excessive hunger pangs caused by sugar fluctuations
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(Nath et al., 2015).

e Digestive Support: Jaggery has long been used in
traditional medicine for its digestive benefits. It acts
as a mild laxative, aiding in the smooth passage of
stools and preventing constipation. It also helps in
cleansing the stomach by flushing out harmful toxins
and impurities. Jaggery’s digestive benefits make it
an excellent choice for those with digestive issues,
offering relief without the harsh effects of over-the-
counter laxatives (Shahi, 1999).

e Blood Purification: Jaggery is traditionally used
as a natural detoxifier, helping purify the blood by
removing toxins and supporting liver function. Its
antioxidant properties help neutralize free radicals in
the bloodstream, reducing the risk of oxidative stress
and promoting overall health (FSSAIL, 2018). This
makes jaggery an ideal addition to a detoxifying diet.

Health Benefits of Wood Apple and Pineapple
Wood Apple:

o Digestive Health: Wood apple (Feronia limonia)
is celebrated for its digestive benefits. It has anti-
inflammatory and antimicrobial properties, which
can soothe the gastrointestinal tract and combat
infections. The fruit’s natural compounds can help in
reducing bloating, indigestion, and acidity, providing
relief from common digestive disorders (Vidhya and
Narain, 2011; Shreya et al., 2020).

e Liver and Heart Health: Wood apple has
hepatoprotective properties, making it beneficial
for liver health. It is believed to detoxify the liver,
improve its function, and reduce the buildup of
harmful substances in the body. Additionally,
the fruit’s anti-inflammatory compounds support
cardiovascular health by reducing blood pressure and
improving circulation (Vidhya and Narain, 2011).

e Rich in Nutrients: The pulp of the wood apple is rich
in essential vitamins and minerals, such as riboflavin
(vitamin B2), vitamin C, calcium, and iron. These
nutrients support various bodily functions, from
boosting the immune system to strengthening bones
and improving blood health (Pal et al., 2019). Regular
consumption of wood apple can contribute to better
overall health.

e Antioxidant Properties: The fruit is rich in phenolic
compounds, flavonoids, and tannins, which have
potent antioxidant properties. These compounds help
protect the body from oxidative damage, reducing the
risk of chronic diseases like cancer, heart disease, and
diabetes (Singh et al., 2009; Anuradha, 2005).

Pineapple:

e Vitamin C: Pineapple is a rich source of vitamin
C, an essential nutrient that plays a crucial role in
supporting the immune system, promoting collagen
production, and protecting the body from oxidative
damage. Vitamin C also enhances the absorption
of iron from plant-based foods, improving overall

nutrient intake (ANSES, 2020).

e Bromelain: Bromelain, a proteolytic enzyme found
in pineapple, aids in the breakdown of proteins,
promoting efficient digestion and improving gut
health. Bromelain also possesses anti-inflammatory
properties, which can reduce swelling and pain in
conditions such as joint inflammation, arthritis, and
post-surgery recovery (Hossain & Rahman, 2011).

e Antioxidant and Anti-inflammatory: Pineapple’s
antioxidants, including phenolic compounds,
flavonoids, and vitamin C, help reduce oxidative
stress, which can damage cells and tissues. This
antioxidant action is especially beneficial in reducing
inflammation in the gastrointestinal tract, helping
to improve gut health and reduce symptoms of
inflammatory diseases like Crohn’s disease and
ulcerative colitis (Zdrojewicz et al., 2018).

e Immune and Heart Health: Beyond its digestive
benefits, pineapple supports immune function,
promoting better resistance against infections. The
fruit’s antioxidants and bromelain also support heart
health by reducing inflammation and oxidative stress,
both of which contribute to cardiovascular disease
(Khalid et al., 2016; Dittakan et al., 2018).

CONCLUSION

In conclusion, the Probiotic Encapsulated Mixed Fruit Jelly
Candy is a groundbreaking product that beautifully merges
the enjoyment of a tasty treat with the benefits of functional
nutrition. By combining the digestive and immune-boosting
power of probiotics with the nourishing qualities of wood
apple, pineapple, and jaggery, this candy offers a convenient,
guilt-free way to enhance your well-being. As the market for
health-focused snacks continues to grow, this innovative candy
presents a delicious and effective solution for consumers
looking to integrate beneficial nutrients into their daily routine.
With its balanced flavor, chewy texture, and health-promoting
properties, it’s set to redefine snacking, making healthy
indulgence both easy and enjoyable.
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