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ABSTRACT

Pumpkin (Cucurbita moschata), a member of the gourd family Cucurbitaceae, is typically characterised
by a hard orange rind with distinctive grooves. Pumpkin is a nutrient-dense fruit that offers numerous
health benefits. However, studies on sugar-free pumpkin-based products remain limited in Malaysia.

:i?g;?l)s Therefore, this stgdy aimed to determing thg physicochemical properties and sensory evaluation of
physicoche;nical analysis, sugar-free pumpkin spreads prepared with different sweeteners. Four formulations were developed,
pumpkin, i.e., a control with sugar (PSc), a sugar-free version using allulose (PSa), monk fruit (PSm), and stevia
sensory evaluation, (PSs). Proximate analysis, total soluble solids, pH, texture, and sensory analysis were conducted on
sugar-free all formulations. Results showed that PSa, PSm, and PSs contain moisture of 72.28%, 72.66% and

73.87%, respectively, which were significantly (p < 0.05) higher than PSc (53.32%). For ash content,
the highest value was recorded in PSs (6.53%), which also contained the highest protein (6.57%) and
fat content (4.76%). Meanwhile, the highest fibre content was found in the PSm formulation (5.92%).
However, the pH value for all samples showed no significant difference (p > 0.05), ranging from 6.41
to 6.43. While the total soluble solids (TSS) showed a significant difference (p < 0.05), PSc recorded
the highest TSS value (44.88 °Brix) compared to the other formulations. For sensory evaluation, the
analysis found that the most preferred formulation was PSc, followed by PSa, PSm, and PSs. These
findings demonstrated the potential of alternative sweeteners in developing sugar-free pumpkin
spreads with acceptable physicochemical and sensory properties.
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1. INTRODUCTION

Obesity has become one of the most public health
concerns in most countries. Obesity is closely linked to
lifestyle factors, particularly the daily dietary habits of
individuals. One of the main dietary risk factors linked to
obesity is the unregulated and excessive consumption of

the Food and Drug Administration (FDA) (Prada et al., 2021).
In this regard, fruit-based spreads are an attractive category
for sugar reduction because they are commonly consumed,
adaptable, and naturally contain fibre, carbohydrates,
vitamins, and minerals. Therefore, reformulating spreads to
reduce or eliminate added sugar may help reduce calorie

sugar (Stanhope, 2016). Consuming excessive amounts of
sugar not only increases calorie consumption but also leads
to metabolic problems such as insulin resistance, diabetes,
and cardiovascular diseases. As a result, lowering sugar
levels through the development of healthier food substitutes
has emerged as a global agenda in research and food product
innovation.

A product is classified as sugar-free if it contains less
than 0.5 grams of sugar per 100 g or 100 ml, as specified by

intake without compromising vital nutrients.

Pumpkin is particularly well-suited for the formulation
of sugar-free spreads. Pumpkin is a widely grown, inexpensive
crop belonging to the Cucurbitaceae family and possesses
high nutritional and functional properties (Arifin et al., 2019).
Pumpkin is naturally low in calories but rich in dietary fibre,
which supports digestive health by enhancing gastrointestinal
mobility and reducing the risk of digestive disorders (Nargiza
Rajabbayevna et al., 2021). Furthermore, pumpkin has
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several benefits in terms of its nutritional properties as it
contains health bioactive compounds, essential minerals
(magnesium, potassium, calcium, iron, and zinc), and several
vitamins (A, B1, B2, B9, and C) (Al-Anoos et al., 2015; Arifin
etal., 2019; Hosen et al., 2021).

Therefore, replacing sugar with alternative
sweeteners in pumpkin-based products presents a promising
strategy for obesity prevention. Natural sweeteners, i.e.,
allulose, monk fruit, and stevia, are known as low-calorie
alternatives and are gaining interest due to increasing health
concerns, particularly obesity. In addition to being intensely
sweet, non-nutritive, and extremely stable, some of these
sweeteners have been reported to have potential health
advantages, including antihyperglycemic, antidiarrheal,
antihypertensive, anti-inflammatory, and antidiuretic qualities
in addition to immunomodulatory activities (Clos et al., 2008;
Goyal et al., 2010; Wélwer-Rieck et al., 2010; Edwards et al.,
2016). These attributes have led to increasing consumer and
industry interest in their application for food development.

Therefore, the emerging demand for healthier food
products has encouraged the exploration of low-calorie
pumpkin spreads. Such products can offer a nutritious and
low-calorie option to traditional sugar-based pumpkin spreads.
However, it is critical to evaluate their physicochemical
properties and sensory acceptability of formulations before
commercialisation, which constitutes the main objective of this
study.

2. MATERIALS AND METHODS
21. Materials

All ingredients for pumpkin spread preparation,
including sugar, salt, vanilla essence, allulose, stevia, and
monk fruit sweeteners, were purchased from the local market
in Terengganu, Malaysia. All sweeteners used were food
grade. Meanwhile, the fresh pumpkins (Cucurbita moschata),
locally known as labu manis in Malaysia were obtained from
the farm at UniSZA Campus Besut, Terengganu, Malaysia
after 75 days of cultivation.

2.2, Preparation of pumpkin puree

The fresh pumpkins were peeled, halved, and the
seeds were removed. Then, the flesh was cut into small cubes
(approximately 3 cm x 3 cm x 3 cm) and washed to remove
any remaining seeds. About 1 kg of pumpkin cubes were
steamed in a steamer with 2 L of water for 30 minutes. Then,
the cubes were blended into a smooth puree using a food
processor.

2.3. Formulated sample preparation

Four formulations of pumpkin spread were prepared

in this study. These formulations were pumpkin spread with
sugar as a control spread (PSc), pumpkin spread with allulose
sweetener (PSa), pumpkin spread with monk fruit sweetener
(PSm), and pumpkin spread with stevia sweetener (PSs). The
sweetener was the only variable among formulations. The
formulations were prepared by mixing all the ingredients
based on Table 1. The variations among formulations were in
the amount of sweetener, which was determined based on a
preliminary study. The resulting mixture was then cooked on
an electric stove at 100°C for 15 minutes while continuously
stirring to prevent the spread from burning. After cooking, the
spread was allowed to cool to 80°C for five minutes. Finally,
the pumpkin spread samples were stored in a clear glass jar
and capped before conducting the analyses.

Table 1: Formulation of pumpkin spread using different sweeteners

. Amount (g)
Ingredient PSc PSa PSm PSs
Pumpkin puree 100 100 100 100
Vanilla essence 2 2 2 2
Salt 1 1 1 1
Sugar 40 -
Allulose - 27 -
Monk fruit - - 8 -
Stevia - - - 5

*PSc - sucrose pumpkin spread; PSa - allulose pumpkin spread; PSm — monk fruit
pumpkin spread; PSs — stevia pumpkin spread.

24. Physicochemical properties

24.1. Proximate chemical analysis

The moisture content of the pumpkin spread was
analysed using oven drying (AOAC, 2005). The crucible was
weighed (W1) once it met the room temperature (28 + 2°C).
Five grams of the sample were added to the crucible (W2).
The crucible with the sample was dried in the convection oven
(Memmert UF30, Germany) at 105°C overnight. After that, the
crucible was removed from the oven and cooled in the
desiccator. The crucible was weighed after reaching the room
temperature, 28 + 2°C (W3). The percentage of the moisture
content on a wet basis is expressed below.

w2 -w3

—WZ—W1X100

%Moisture =

Ash content of pumpkin spread was determined by a
metal furnace (Carbolite CWF 1100, United Kingdom)
according to AOAC (2005). The dry crucible was heated for 4
hours inside the oven at 105°C. The crucible was put into a
desiccator for 30 minutes (W1). Five grams of the sample
were weighed into the dry crucible and were heated over the
Bunsen burner until they ceased to smoke (W2). The sample
was placed into a muffle furnace at a temperature of 550°C
overnight. The sample was removed from the muffle furnace
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and allowed to cool in the desiccator before weighing. After
they were cooled at room temperature, the sample was
weighed (W3), and the ash content was calculated based on
the following equation.

w3-wi
% Ash = TxlOO

The protein content in sugar-free pumpkin spread
was determined by using the AOAC (2005) method, which is
the Kjeldahl method. A volume of 10 ml H,SO4 added to three
grams of the sample was digested with a Kjeldahl digestor for
1 hour. After digestion, the distillation was conducted with 40%
concentrated  sodium  hydroxide  solution  (Gerhardt
VAPODEST 450, Germany). The conversion factor of 6.25
was used to calculate the protein content from the nitrogen
content. Meanwhile, fat content was determined using the
Soxhlet extraction method (Gerhardt SOX416, Germany).
Three grams of the sample were extracted with 150 mL of
petroleum ether for 4 hours. The extracted fat in the cup was
then placed in an oven at 105 °C for 1 hour and cooled and
weighed. The crude fibre analysis method gives an estimate
of indigestible fibre in food, which is determined by sequential
extraction of the sample with sulphuric acid, H.SOs4, and
sodium hydroxide, NaOH. The analysis was conducted based
on the Gerhardt Fibretherm Automated Fibre Analysis System
(FT12, Germany) according to AOAC (2005).

Meanwhile, the total carbohydrate and total calorie
content were calculated according to the following equation.

Carbohydrate (%) =100 — (% P+% F+% A+ % M)

kcal
Total calories (Wg> =4(C+P)+9(F)

Where P = protein content; F = fat content; A = ash content:
M = moisture content and C = carbohydrate content.

242 Total soluble solid (TSS)

The dissolved sugar content of an aqueous solution
is commonly determined using total soluble solids (TSS). The
TSS, sometimes referred to as degrees Brix (°Brix). Brix
represents the strength of a solution as a percentage by mass,
with one degree Brix equalling one gram of sucrose in 100
grams of solution. The determination of soluble solid content
in the pumpkin spread sample using a hand-held digital
refractometer (Atago, 2383 MASTER-20M, Tokyo, Japan).

243 pH analysis

For pH analysis, a pH meter (Hanna Instruments
pH211, ltaly) was used to measure the pH of pumpkin fruit
spread samples. A pH meter is an electronic instrument that
contains a special bulb that is sensitive to hydrogen ions that
are present in the solution. The pH meter was calibrated with
a buffer solution to ensure accurate results. The 2 g sample
was mixed with 4 ml of distilled water before the pH was
measured.

244  Texture profile analysis

The texture profile analysis was conducted using a
Texture Analyzer (TA-XT Plus, Stable Microsystems, Surrey,
UK). Texture profile analyses were performed in compression
mode using a cylindrical probe, with the pre-test speed at 1.00
mm/sec, test-speed at 3.00 mm/sec, post-test speed at 10.00
mm/sec, 5 g of trigger force, and distance at 23.0 mm. 20 g of
the sample was placed in a container, and the sample was
placed under the probe-carrying at the centre.

2.5. Sensory evaluation

The sensory evaluation test was conducted in
separate rooms at Universiti Sultan Zainal Abidin Sensory
Laboratory in Besut, Terengganu, Malaysia. Forty consumer
panellists participated in this test to determine their preference
among the four formulations of sugar-free pumpkin spread.
Informed consent was obtained from all participants, and the
study was approved by the Universiti Sultan Zainal Abidin
Human Research Ethics Committee (UHREC) with reference
number UniSZA/UHREC/2025/821. The score was based on
a seven-point hedonic scale ranging from scale (1= dislike
very much) to scale (7 = like very much). Each sample was
given a unique number, and they were all prepared in identical
containers and coded with three-digit random numbers. Each
panellist was asked to evaluate attributes of colour,
mouthfeel/texture, sweetness, flavour/aroma, and overall
acceptability (1 = extremely dislike, 2 = very much dislike, 3 =
moderately dislike, 4 = neither like nor dislike, 5 = moderately
like, 6 = very much like, and 7 = extremely like). If the average
scores exceeded 4, palatability was deemed satisfactory
(neither like nor disliked).

2.6. Statistical analysis

The data obtained from the tests were analysed
statistically in triplicate. All results were recorded as mean
values + standard deviation. Analysis of variance (ANOVA)
was performed using the Post Hoc Tukey Test and analysed
with Microsoft Excel and SPSS software Version 22.0atap <
0.05 level of significance.
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3. RESULTS AND DISCUSSION

3.1. Proximate composition of pumpkin spread

Proximate analysis is commonly used to measure or
determine the basic composition of a food sample by
measuring its moisture, crude protein, total fat, total
carbohydrate, and crude fibre. Table 2 shows the proximate
composition of each pumpkin spread sample. In general, a
significant difference (p < 0.05) was identified between PSc
and other samples in terms of moisture, ash, protein, crude
fibre, and total carbohydrate contents. However, no significant
difference (p > 0.05) was observed in fat content among the
samples.

Moisture content represents the amount of water and
volatile substances during drying treatment. PSc formulation
had the lowest moisture content (53.32%) compared to PSa
(72.28%), PSm (72.66%), and PSs (73.87%). This result
indicates that the sugar used in the control sample is likely the
main factor contributing to its lowest moisture content. At high
concentrations of sugar, it can promote water migrations due
to osmosis pressure and evaporation during the cooking
process, resulting in a lower final moisture content in the final
product (Sutwal et al., 2019; Lin et al., 2020).

Ash content is critical for determining the total or
specific mineral content of foods (Harris & Marshall, 2017).
Based on findings, PSs showed the highest ash content
(6.53%), while PSc had the lowest (2.74%). The main reason
can be attributed to the dilution effect of sugar, which is
primarily composed of carbohydrates with contain minimal
mineral contents, thus reducing the overall ash content in the
final product. Moreover, stevia and monk fruit stevia itself
contain trace minerals such as potassium, calcium, and
magnesium, which may contribute to the overall ash content,
unlike sugar, which is nearly mineral-free. This finding aligned
with previous studies reporting that stevia and monk fruit
contain significant mineral contents, particularly potassium,
calcium, and magnesium, which could contribute to the overall
ash content of pumpkin spread (Lemus-Mondaca et al., 2016;
Khiraoui et al., 2017; Pandey & Chauhan, 2019).

Table 2: Proximate composition of sugar-free pumpkin spread samples

Composition Formulations
P PSc PSa PSm PSs
Moisture (%)  53.32+0.05¢  72.28+0.28b 72.66+0.36>  73.87+0.182
Ash (%) 2.74£0.04c  5.50£0.23p 6.11£0.028  6.53+0.582
Protein (%) 3.06+£0.090  597+0.122 6.48+0.032 6.57+0.592
Fats (%) 4.65+0.312  4.62+0.172 4.66+0.232 4.76£0.182
Crude Fibre (%)  3.13+0.26>  5.28+0.052b 5.92+0.322 5.80+0.112
Total b J
Carbohydrate (%) 36.24+0.362  11.63+0.18 10.09+0.64c  8.27+0.89
Total Calories o b
(kcall100 g) 199.032 111.97 108.25 102.18¢

The means + standard deviation are used to present all data.
There is a significant difference (p < 0.05) between the mean and standard deviation
of the different letters in the same row.

Regarding carbohydrate content, PSc significantly (p
< 0.05) had the highest value (36.24%), followed by PSa
(11.63%), PSm (10.09%), and PSs (8.27%), as shown in
Table 2. Similarly, the total calorie content was highest in PSc
(199.03 kcal/100g), followed by PSa (111.9 kcal/100 g), PSm
(108.25 kcal/100 g), and PSs (102.18 kcal/100g). Meanwhile,
the protein content in the spread mainly comes from its
primary ingredients, including pumpkin and monk fruit, and
stevia (Lalnunthari et al., 2020). Monk fruit is rich with amino
acids that contain sulphur, such as methionine, S-
methylmethionine, cystine, and cysteine, while stevia also
contains amino acids (Khattab et al., 2015; Ban et al., 2020;
Latarissa et al., 2020; Siddhi et al., 2022). However, sucrose
used in the control pumpkin spread sample contributed the
least to protein content, as sucrose is known primarily as a
carbohydrate component. In contrast, allulose, a natural
sweetener derived from plants, mainly corn, exhibited a
remarkable protein content, likely due to trace protein residues
from its production process. This explains why the protein
content in PSa, PSm, and PSs showed significant differences
(p < 0.05) compared to the control (PSc) sample. In this study,
the fat content in most samples was around 4.6%, equivalent
to 4.6 g/100g, and the fat content was mainly derived from
pumpkin puree. Pumpkin fat comprises both saturated and
unsaturated fatty acids, and the fatty acid composition of
pumpkin flesh is influenced by factors such as locality,
maturity stage, and processing conditions (Amin et al., 2019).

Regarding fibre content, the pumpkin spread with
monk fruit recorded the highest values, followed by stevia
pumpkin spread, allulose pumpkin spread, and control
pumpkin spread. Based on the previous study, whole monk
fruit contained 2.88% to 5.65% polysaccharides, consisting of
starch and dietary fibre (Pandey & Chauhan, 2019). Although
the monk fruit sweetener may not have as much fibre as the
whole fruit, a small amount of fibre may still be present in the
sweetener. This could partly explain why the pumpkin spread
with monk fruit had a comparatively higher fibre content than
the sugar-based spread. Meanwhile, according to Yu et al.
(2020), the fibre content in stevia is approximately 22%, while
Khiraoui et al. (2017) reported ranged between 17% and 19%,
depending on the geographical areas. It is well known that
sucrose, used in the PSc sample, contributes no fibre as it is
primarily composed of glucose and fructose. Meanwhile,
according to USDA (2018), pumpkin flesh contains about
6.5% carbohydrates per 100 g, which naturally contributes to
the total carbohydrate content of all pumpkin spread samples,
as shown in Table 2. The PSc sample had the highest
carbohydrate level due to sucrose is essentially a pure
carbohydrate and was added at a higher concentration in
preparation for the pumpkin spread. The same trend was also
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observed for total calories, where PSc provided the highest
calorie content among the samples. This is logically attributed
to the high sugar content in the pumpkin spread, which serves
as the primary contributor to energy value. Based on this
research, the total calorie content of pumpkin fruit spread can
be reduced by up to 49% with stevia, 46% with monk fruit
sweetener, and 44% with allulose sweetener. These
reductions demonstrate that the potential of pumpkin spreads
made with alternative sweeteners could be marketed as low-
calorie products.

3.2, Physicochemical properties of pumpkin spread

The total soluble solids content in Table 3 for PSc,
PSa, PSm, and PSs formulations showed a significant
difference (p < 0.05) among all the sugar-free pumpkin spread
samples. The highest value of total soluble solids was
recorded in PSc (44.88 °Brix), followed by PSa (27.86 °Brix),
PSm (24.85 ©°Brix), and PSs (22.71 °Brix). The pumpkin
spread sample with sucrose had the highest TSS, which can
be attributed to the total sugars, including fructose, sucrose,
and glucose.

These results aligned with the results of previous
researchers, who observed a decrease in the total soluble
solids of green tea agar jellies when using sweeteners such
as monk fruit and stevia (Akesowan & Choonhahirun, 2021).
Although no sugar was added, the sugar-free pumpkin spread
made with sweeteners still contains total soluble solids (as
shown in Table 3) due to the presence of naturally occurring
components in pumpkin. Pumpkin naturally contains sugars
such as glucose, fructose, and sucrose, which contribute to
the TSS value. Meanwhile, statistical analysis revealed no
significant difference (p > 0.05) in the pH values among all
samples. The pH values ranged from 6.40 to 6.45, falling
within the slightly acidic to neutral category, which is typical for
many fruits and vegetables (Cohen et al., 2014).

Table 3: Total soluble solids and pH values of sugar-free pumpkin spread

samples
Sample
PSc PSa PSm PSs
Total Soluble Solid
(oBrix) 44.88+0.522  27.86+0.81> 24.85+0.62c 22.71+0.58d
pH 6.43+0.00a  6.41£0.01t 6.43+0.012 6.43+0.01a0

The means + standard deviation are used to present all data.
There is a significant difference (p < 0.05) between the mean and standard deviation
of the different letters in the same row.

Figures 1 and 2 show significant differences in
firmness and work of shear values among the samples, with
PSc exhibiting the lowest values. The firmness determines the
spreadability of the pumpkin spread, referring to how easily
the product can be spread. Spreadability is a desirable feature
of products like margarine, butter, jam, and chocolate

spreads. It relates to how uniformly the product can be
distributed over a surface and depends on the hardness of the
spread and the work of shear required. In this study, the
texture of pumpkin spread was influenced by the type of
sweeter, where formulation containing stevia showed the
highest firmness, while the sucrose-based spread showed the
lowest firmness value. This trend can be explained by the
functional role of sucrose in lowering gel strength and
increasing spread ability. Meanwhile, using high-intensity
sweeteners reduces the dilution of the natural pectin of
pumpkin, resulting in a firmer texture.
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Figure 1: Firmness value of pumpkin of sugar-free pumpkin spread samples
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Figure 2: Work of shear value of pumpkin of sugar-free pumpkin spread
samples

Work of shear is defined as the force required to cut
through a sample in bulk, measured as an average across
multiple pieces or weights. Smaller values of the work of shear
indicate better spread ability of the sample (Dubost et al.,
2003). The texture properties of pumpkin spread are generally
smooth and creamy, making it easy to spread on toast,
crackers, or pancakes. However, the texture of the spread
might be influenced by the amount of sugar or other
ingredients, as pumpkin itself contributes unique flavours and
textures, including natural pectin and acid that can act as
gelling agents (Ramachandran et al., 2022). Similar findings
from previous studies have shown that substituting sugar with
alternative sweeteners can significantly alter texture. For
instance, jam made with stevia exhibited significantly higher
hardness and reduced spreadability than the sucrose controls.
This characteristic was due to decreased dilution of the fruit
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matrix ~and changes in  water-binding  capacity
(Nourmohammadi et al., 2021). Likewise, cantaloupe jams
prepared with xylitol as a partial replacement for sucrose
showed increased firmness and had different viscoelastic
properties, which means that sucrose reduction leads to firmer
gels (Naknaen & ltthisoponkul, 2015). Similarly, purple yard-
long bean jams made with sucralose and xylitol demonstrated
a higher hardness value than jams made with sucrose
(Thaweeseang et al., 2022).

Pumpkin spread is typically formulated to be easily
spreadable, with a smooth and creamy texture that provides a
pleasant mouthfeel. Previous findings are consistent with the
present study, where pumpkin spreads sweetened with stevia,
monk fruit, and allulose exhibited firmer textures than the
sucrose-based control. Therefore, the comparative results
across various fruit-based spreads highlight the critical role of
sucrose in modulating texture and spread ability. Its
replacement with alternative sweeteners generally leads to
firmer products with reduced ease of spreading.

3.3. Sensory evaluation

The satisfaction and acceptance of participants
regarding the four formulations of pumpkin spread were
evaluated using a sensory evaluation analysis. In general,
Table 4 shows no significant differences (p > 0.05) in the
aroma, flavour, and sweetness scores among the four
formulations, indicating that alternative sweeteners did not
significantly alter these attributes. However, the results found
that PSc obtained significantly higher satisfaction scores,
followed by PSa, in texture, colour, and overall acceptability.
In contrast, PSm and PSs recorded lower scores, particularly
in texture and overall acceptability, as shown in Table 4.

Table 4: Sensory evaluation of sugar-free pumpkin spread samples

Sample
Attributes
PSc PSa PSm PSs
Aroma 560£110a  508+151a 50041262  508+153
Textre 63041022  528+1550  363+175  3.23+156c
Colour  6.10£1.06a 5504132 5004159 50041450
Flavour ~ 570#156e 53041522  483+1582  4.95+138a
Sweetness 5.05+1.802 5.08+1.462 4.68+1.402 4.75+1.682
Overall g e5i1050 523415480 45041406 43041 4dc

Acceptability
The means + standard deviation are used to present all data.
There is a significant difference (p < 0.05) between the mean and standard deviation
of the different letters in the same row.

The findings also revealed that the scores of the
aroma attribute for pumpkin fruit spread ranged from 5.00
(PSm) to 5.60 (PSc), revealing that the respondents
moderately liked the aroma of all samples, as shown in Table
4. The samples showed no significant differences (p > 0.05) in
aroma attributed, indicating that the sweeteners used did not

markedly affect the aroma perfection. This result is in line with
previous findings that the fruit matrix itself has a greater impact
on aroma in fruit-based spreads (Thaweeseang et al., 2022).

Table 4 shows that PSc received the highest score
of texture attribute, followed by PSa, while PSm and PSs were
rated less favourably. This preference is consistent with
texture results (Figure 1), which showed that PSc exhibited
the lowest firmness and produced a smooth and creamy
mouthfeel. Meanwhile, formulations with stevia and monk fruit
resulted in firmer gels that panellists found less palatable.
Similar findings also reported that jams prepared with
alternative sweeteners increased firmness and reduced
spreadability. (Naknaen & Itthisoponkul, 2015; Thaweeseang
etal., 2022).

The score for colour preference ranged from 5.00 to
6.10, with a remarkable difference between the PSc sample
and other samples. However, the colour score indicated that
the respondents moderately liked all the samples. The slight
reduction in colour preference in sugar-free spreads may be
due to distinct browning and caramelization characteristics of
sweeteners compared to sucrose. There is no significant
difference (p > 0.05) recorded in flavour and sweetness
attributes for all samples, demonstrating that sugar substitutes
were able to replicate the sweetness intensity of sucrose
accurately. This is consistent with Haroon et al. (2024), who
reported that jams made with stevia and sorbitol maintained
comparable sweetness taste to sucrose formulations.

In terms of overall acceptability, PSc was recorded
as the most preferable sample, followed by PSa, PSm, and
PSs. Although sucrose is preferred for consumer satisfaction,
the lack of notable differences in aroma, colour, flavour, and
sweetness indicates that sugar-free spreads, particularly PSa,
can still be considered acceptable by consumers. Regarding
health benefits, sugar-free pumpkin spread would offer a
better choice, especially for those in weight management loss
and those seeking a diabetic friendly fruit spread.

4, CONCLUSION

The study reveals that the use of alternative
sweeteners in pumpkin spreads significantly affected their
proximate chemical analysis. Pumpkin spreads with allulose,
stevia, and monk fruit showed an increased in moisture, ash,
protein, and fibre contents compared to the sucrose-based
pumpkin spread. Despite these variations, sugar-free pumpkin
spread offers potential health benefits, especially for weight
management and as diabetic-friendly food products, due to its
low-calorie content, which ranged from 44% to 49%. In terms
of product acceptability, there were no significant differences
observed between the control sample and sugar-free pumpkin
spread with allulose (PSa) flavor and sweetness attributes.
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However, PSa exhibited lower acceptability in texture
properties, indicating the need for further studies to improve
its texture quality before it can be marketed as a commercially
viable spread.
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