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ABSTRACT

The high sugar and preservative content in conventional jams often limits their suitability for certain populations. This study
focuses on the development of a functional, nutrient-dense jam suitable for all age groups, formulated without refined sugar.
Instead, the jam incorporates beetroot, strawberries, and chia seeds, and is sweetened with honey to provide a healthier alternative
to traditional table sugar. The objective of this research was to produce a fiber-rich jam that contributes to daily micronutrient
requirements while promoting digestive health due to its high dietary fiber content. The physico-chemical properties and sensory
attributes of the jam were evaluated across three formulations (T, T,, and T,), varying the ratios of strawberries to beetroot while
maintaining consistent levels of other ingredients. The findings of this study demonstrate the potential for replacing unhealthy
components in everyday food products, supporting the development of functional foods from locally sourced, nutrient-rich

ingredients to enhance food security and promote a balanced, nutritious lifestyle.
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INTRODUCTION

The FSSAI defines jam as a product made from
mature, fresh, dehydrated, frozen, or canned fruits,
simmered with nutritive sweeteners, and containing fruit
pieces. High-quality jam should mimic the original taste,
have a smooth consistency, vibrant color, full fruit flavor,
and a semi-jellied texture that spreads easily and remains
cohesive (Berolzheimer et al., 1959).

Fruits are essential for health, providing vitamins,
minerals, antioxidants, and phytonutrients. They come in
various flavors and are perishable. Fruits have been a
staple in diets for centuries, often preserved as jams.
This jam recipe, made with strawberries, beetroot, and
chia seeds, uses honey as a healthier substitute for refined
sugars. Honey offers antioxidant benefits, aiding in allergy
relief and wound healing. Honeybees produce this dense
liquid (Al-Waili et al., 2023).

Strawberries, also known as Fragaria ananassa,

are a perennial herb cultivated in various countries,
including the United States, Japan, Mexico, Italy, and
Lebanon. (Giampieri ef al., 2012). They are known for
their vibrant red color and distinctive flavor, with citric
acid being the primary source. Strawberries are low-
calorie carbohydrates and rich in vitamin C, fiber, and
other nutrients. They are also a rich source of calcium,
potassium, and vitamin A. Strawberries are also used in
local jams, made from cooked fruits or vegetables, sugar,
citric acid, and pectin (Sravani et al., 2017).

Beet (Beta vulgaris L.), a vibrant purple plant from
the Chenopodiaceae family, is optimally cultivated
between September and October (Sharma and Verma,
2017).Its therapeutic properties have attracted
considerable research attention, as regular consumption
of beetroot may help in the prevention of heart disease
and cancer. Recognized as an alkaline food, beetroot is
rich in vitamins—including C, B1, B2, niacin, B6, B12,
and A—and boasts a range of essential minerals. Notably,

How to cite this Article: Pandya, Hima Sanjay and Rana, Kinjal Prabhubhai (2025). Formulation and Evaluation of Fiber-Enriched Jam
Incorporating Strawberry, Beetroot, and Chia Seeds. Internat. J. Appl. Home Sci., 12 (1 & 2) : 54-58



http://scientificresearchjournal.com/wp-content/uploads/2025/02/home-science-12-54-58.pdf

HIMA SANJAY PANDYA AND KINJAL PRABHUBHAI RANA

it ranks among India’s top 10 crops due to its impressive
nutritional profile. The high fiber content, along with
substantial amounts of vitamin C, potassium, and
manganese, not only supports liver and blood cleansing
but also aids in the management of kidney, liver, and
gastrointestinal conditions, while contributing to bone
strength (Clifford et al., 2015).

Chia seeds, a perennial herb from the Labiatae or
Lamiaceae family, are rich in protein, lipids,
carbohydrates, fiber, and ash, and are known for their
high protein, fiber, antioxidant, vitamin, and mineral
content, with a-linolenic acid being the largest (Segura-
Campos et al., 2014) Chia seeds, known for their high
a-linolenic acid content, are gaining popularity as a
superfood due to their antibacterial and antioxidant
properties. Originating from the Spanish word “Chian,”
they are rich in lipids, carbohydrates, fiber, protein,
minerals, antioxidants, vitamins A, B, K, E, and D. They
offer health benefits like muscle and bone strengthening,
improved digestion, skin health, and reduced heart disease
and diabetes risk. They are low in mycotoxins and gluten
(Yurt et al., 2018).

The primary objective of this study was to develop
a fiber-enriched jam using strawberry, beetroot, and chia
seeds, aiming to create a healthier alternative to traditional
jams. This formulation sought to reduce the reliance on
refined sugars while incorporating nutrient-dense, locally
sourced ingredients to promote overall health. The study
also aimed to evaluate the physico-chemical properties
of the jam, including its nutritional composition, moisture
content, and mineral content, to assess its suitability as a
functional food product. Furthermore, the sensory
attributes of the jam were thoroughly evaluated using a
9-point hedonic scale to identify the most acceptable
formulation based on parameters such as taste,
consistency, color, and overall consumer preference.
Finally, this research intended to contribute to the
development of low-sugar, high-fiber food options that
can support digestive health, improve food security, and
promote a more balanced, nutritious lifestyle.

METHODOLOGY

The present experiment “Formulation and Evaluation
of Fiber-Enriched Jam Incorporating Strawberry,
Beetroot, and Chia Seeds” was carried out during
December 2023—March 2024 in the food processing
laboratory of Department of Food Technology, PIT, Parul
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University, Vadodara, Gujarat, India. The primary
ingredient for jam preparation Strawberry, Beetroot, Chia
seeds, Honey, Pectin, Lemon were procured from
Vadodara’s local market.

Procedure for preparation of Jam:

1) Select strawberries and beetroots that are 80%
ripe.

2) Give both a good cleaning to get rid of any dirt.

3) Remove the outer leaves, or sepals, from the
beetroot and dispose of them.

4) Cut the beets into medium-sized pieces and the
strawberries into tiny bits

5) To soften the beetroot pieces, pressure cook
them for three to four whistles.

6) Grind the pieces into a pulp using a grinder.

7) Use a sieve to remove any big chunks or bits
from the pulp.

8) Transfer the pulp to a boiling pot.

9) Start cooking, constantly swirling to keep the
mixture from clinging to the pan.

10) Add the pectin when the pulp thickens; toss in
the chia seeds and honey after two to three
minutes.

11) Cook the jam for a little while longer until the
desired thickness is reached, then whisk in the
lemon juice.

12) Use the sheet test or the degrees Brix to
determine when the jam is ready.

Sensory Evaluation Using the 9-Point Hedonic
Scale:

The sensory evaluation of the jam was conducted
following the procedures outlined by Ranganna (2008).
A panel of ten trained judges evaluated the samples using
a nine-point hedonic scale, where 9 represented “like
extremely” and 1 represented “dislike extremely.” The
panelists were provided with coded samples in randomized
order and asked to evaluate key sensory attributes
including appearance, color, aroma, texture, flavor, taste,
and overall acceptability.

Determination of Physicochemical Constituents of
the Jam:
Moisture Content:

Determined according to the vacuum oven method
as described in FSSAI Manual of Methods of Analysis
of Foods: Fruits and Vegetable Products (2016), Section
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1.1.

Ash Content:

Determined according to the method described in
FSSAI Manual of Methods of Analysis of Foods: Fruits
and Vegetable Products (2016), Section 4.1.

Energy Value:

Calculated based on the energy conversion factors
specified in Chapter 3 of the Food and Agriculture
Organization (FAO) guidelines on food energy analysis
(2003). The energy value was determined using the
formula: Energy (kcal/100g) = (protein x 4) +
(carbohydrate x 4) + (fat x 9), where the values for
protein, carbohydrate, and fat content are expressed in
grams per 100g of sample.

Total Sugars:Total Sugars:

Determined by the Lane and Eynon method as
described in FSSAI Manual of Methods of Analysis of
Foods: Fruits and Vegetable Products (2016), Section 5.1,
pp- 23-25.

Dietary Fiber:

Determined according to the enzymatic-gravimetric
method as described in FSSAI Manual of Methods of
Analysis of Foods: Fruits and Vegetable Products (2016),
Section 12.1, pp. 57-61.

Total Fat:

Determined according to the Soxhlet extraction
method as described in FSSAI Manual of Methods of
Analysis of Foods: Fruits and Vegetable Products (2016),
Section 8.1, pp. 37-39.

Protein Content:

Determined using the Kjeldahl method as described
in FSSAI Manual of Methods of Analysis of Foods: Fruits
and Vegetable Products (2016), Section 9.1, pp. 42-44.

Carbohydrate Content:
Determined by the difference method as described

Table 1 : Sensory evaluation of Jam

in FSSAI Manual of Methods of Analysis of Foods: Fruits
and Vegetable Products (2016), Section 10.1, pp. 45-46.

Determination of Mineral Constituents:
Iron Content:

Analyzed by following the standardized method
outlined in the FSSAI Manual of Methods of Analysis of
Metals (2016).

Calcium Content:
Determined using the procedure specified in the
FSSAI Manual of Methods of Analysis of Water (2015).

RESULTS AND DISCUSSION

Sensory Evaluation of Jam:

Sensory evaluation of prepared jam was done by 9
point hedonic scale, 10 semi trained panel members were
employed for this sensory evaluation. The product was
evaluated on the basis of colour, taste, texture, flavour,
appearance and overall acceptability. According to result
among three different formulations the maximum overall
acceptability score was found in the third variation that
is T, (Table 1).

Fig. 1 illustrates the sensory attributes of the
prepared jam, evaluated using the 9-point hedonic scale.
The sensory assessment included parameters such as
appearance and color, flavor, taste, consistency, and

Sensory Evaluation of Jam

10
8
6
4
0
Flavor Color Texture Taste Overall
Acceptability
ET1 uT2 T3

Fig.1: Sensory analysis of sample with different
formulation of Jam

Sr. No. Treatment Flavor Color Texture Taste Overall Acceptability
1 T, 9 8 9 9 8.75

2 T, 8 8 8 8 8

3 T 7 9 8 7 7.75
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Table 2 : Proximate analysis of Jam

Sr. No.  Test Results
1. Carbohydrate (g/100gm) 17.46
2. Total Fat (g/100gm) 0.5

3. Protein (g/100gm) 3.45
4. Total sugars (g/100gm) 12.35
5. Total dietary fiber (g/100gm) 4.14
6. Total Ash (%) 0.84
7. Moisture (%) 78.25

overall acceptability for three formulations: T, T,, and
T,. Based on the sensory evaluation results, formulation
T1, comprising a 70% strawberry to 30% beetroot ratio,
was selected as the final product due to its superior
consistency and taste compared to T, and T,. T,
demonstrated the highest acceptability across all sensory
parameters.

Subsequently, physico-chemical and mineral content
analyses were performed on the final selected formulation

(T).

Physicochemical Analysis of Jam:

The physico-chemical analysis of the developed jam
(T,) revealed its detailed nutritional composition, as
follows: The carbohydrate content was quantified at 17.46
g per 100 g, providing a significant contribution to its
overall energy value and serving as a primary source of
bioavailable nutrients. The fat content was low, measured

Table 3 : Mineral Content of Jam

Sr. No. Test Results
1. Iron (mg/100g m) 2.90
2. Calcium (mg/100g m) 105.20
3. Potassium (mg/100g m) 120.9 4
4. Sodium (mg/100g m) 9.28
Mineral Content in Jam
140
120
100
80
60
40
20
. — [ |
Iron (mg/100gm) Calcium (mg/100g Potassium Sodium (mg/100g
m) (mg/100gm) m)
Fig.2: Graphical representation of iron, calcium,
potassium, sodium content of jam
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at 0.5 g per 100 g, indicating a formulation suitable for
health-conscious individuals seeking reduced-fat options.
The protein content was found to be 3.45 g per 100 g,
contributing to the jam’s potential to support dietary protein
requirements. The total sugar content was 12.35 g per
100 g, derived naturally from the inclusion of strawberries,
beetroot, and honey, offering a healthier alternative to
refined sugars. Additionally, the jam was found to contain
4.14 g of dietary fiber per 100 g, enhancing its functional
food profile with potential benefits for digestive health.
The total ash content, representing the mineral
composition, was 0.84%, while the moisture content was
measured at 78.25%, ensuring the product’s desired
texture, consistency, and overall freshness. These results
underscore the jam’s balanced nutritional profile, making
it a suitable option for those seeking a nutrient-dense,
health-promoting food.

The developed jam exhibited a mineral profile that
contributes to its nutritional value. It contained 2.90 mg
of iron per 100 g, which is significant in supporting dietary
iron requirements and preventing deficiencies. The
calcium content was recorded at 105.20 mg per 100 g,
which plays a crucial role in promoting bone health and
maintaining overall mineral balance. Additionally, the jam
contained 120.94 mg of potassium per 100 g, highlighting
its importance in maintaining electrolyte balance and
supporting cardiovascular health. Furthermore, the sodium
content was relatively low at 9.28 mg per 100 g, making
the product suitable for individuals who are conscious of
their sodium intake. These mineral constituents
demonstrate that the jam is a nutrient-dense option with
multiple health benefits. These findings confirm that the
jam s a nutrient-rich product, offering essential minerals
that contribute to a balanced diet and promote overall
health.

Conclusion:

The development of a fiber-enriched jam utilizing
strawberry, beetroot, and chia seeds has demonstrated a
promising approach to creating a healthier alternative to
conventional jams. The final formulation (T,), consisting
of 70% strawberry and 30% beetroot, was selected based
on its superior sensory attributes, including taste,
consistency, and overall acceptability. The jam’s nutritional
profile revealed a significant contribution to dietary fiber
intake, with 4.14 g of fiber per 100 g, as well as a low fat
content (0.5 g per 100 g) and naturally sourced sugars
(12.35 gper 100 g). Additionally, the product was found
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to contain essential minerals, such as iron, calcium, and
potassium, further enhancing its health benefits. The
findings from this study highlight the potential of
incorporating locally sourced, nutrient-dense ingredients
in functional foods to address consumer demand for
healthier, low-sugar alternatives. The fiber-rich jam offers
digestive health benefits and can serve as an accessible
source of essential micronutrients, aligning with the
growing trend toward nutritious, functional foods. Overall,
this research underscores the importance of innovating
traditional food products to meet modern health needs,
contributing to food security and promoting a balanced,
sustainable diet.
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