Jurnal Kebidanan — Vol 14, No 1 (2025), 51-58
ISSN 2301-8372 (print); ISSN 2549-7081 (online)
DOI: 10.26714/jk.14.1.2025.51-58

H Jurnal Kebidanan

WERSITAS WUHAMMADIYAH T EMARANG

Development of Low- Fat Firin Sutlac Pudding with Yellow
Pumpkin for The Elderly with Heart Disease

Lara Ayu Lestari'*, Sessy Paramita Lirizka?, Aftulesi Nurhayati', Putri Rahmah
Alamsyah?, Matthew Nathaniel Handoko?

tUniversitas Aisyah Pringsewu, Indonesia
2Universitas Sriwijaya, Indonesia
3University College London, United Kingdom

Abstract

Malnutrition is an important prognostic factor in elderly patients with coro-
nary heart disease (CHD). Puddings can support nutritional intake in elderly
patients with CHD. This study aims to develop a special dietary food product
Firin Sutlac Pumpkin, a low-fat pudding. This study uses a complete random
design with three formulas that combine yellow pumpkin and rice with differ-
ent ratios, namely S1 (60:40), S2 (50:50), and S3 (40:60). The samples obtained
were analyzed by organoleptic tests (hedonic test and hedonic quality). This
study showed that increasing yellow pumpkin puree affected panelists’ prefer-
ence for color, aroma, texture, and taste attributes. The estimated nutritional
content of fiber also increased according to the increment of yellow pumpkin
puree usage. The most optimal formula is 60% yellow pumpkin puree pudding
(S3). S3 Firin Sutlac pudding contains 99.08 kcal of energy, 4.5 g of protein,
2.89 g of fat, 17.17 g of carbohydrates, and 0.89 g of fiber. A 100 g serving of S3
pudding contributes to 5.21-6.39% of the energy requirement for elderly aged
65-80 years and is eligible to be claimed as a low-fat food product.
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Introduction

Epidemiological and nutritional tran-
sitions affect the increasing prevalence of
cardiovascular diseases in Indonesia (Ma-
harani et al. 2019). Coronary heart disease
(CHD) contributes to one-third of all deaths
in Indonesia (WHO 2015; Abbafati 2019).
The highest prevalence of CHD is in the 65-
74 year-old elderly population (4.6%)—this
condition will lower their quality of life (Mi-
nistry of Health 2018). Malnutrition is one
of the most important prognostic factors
in elderly patients with CHD (Arshad et al.
2022). Common symptoms that contribute
to malnutrition in the elderly are abdomi-
nal distension, dysphagia, diarrhea, nausea,
vomiting, lethargy, and decreased appetite
(Keller et al. 2015).

Snacks, given between main meals,
can be an alternative way to increase nut-
ritional intake in elderly patients with CHD
(Krok-Schoen et al. 2019; Mena et al. 2020).
Dietary snack modifications focus on food
texture (Residents & Diets 2022) and specific
fulfillment of macronutrients such as protein
and fat (Stewart 2015; Wleklik 2018). Rice is
a staple food source of energy in Indonesia
that can be modified in texture according
to the patient’s ability to chew and swallow
(Suttireung et al. 2019; Moin et al. 2017). Fi-
rin Sutlac (grilled rice pudding) is a modified
Turkish dessert made from rice, milk, sugar,
cornstarch, and egg yolk (Alisarli et al. 2004).

Furthermore, adding to the constraint
of elderly nutritional intake, lactose into-
lerance in the elderly contributes to low
cow’s milk consumption in Indonesia (Moin
et al. 2017). Soy milk is a plant-based pro-
tein source with protein quality similar to
cow’s milk and eggs (Taylor 2014). Yellow
pumpkin is one of the affordable local foods.
The characteristics of yellow pumpkins can
improve sensory perception related to color,
taste, and sight. Yellow pumpkins are easy to
digest as well because of their soft texture
(Gugala et al. 2020; Corre & Bemfeito 2020).
Based on animal studies, it is reported that

administration of the highest dose of yellow
pumpkin may decrease lipid profile, an indi-
cator of oxidative stress in mice on a high-fat
diet (Ghahremanlo et al. 2017).

This study aims to develop a special
dietary food product Firin Sutlac Pumpkin
Pudding for the elderly with heart disease.
The specific objectives of the research in-
clude analyzing hedonic tests and hedonic
guality, estimating the composition of nut-
rients based on Tabel Komposisi Pangan In-
donesia (TKPI), calculating the contribution
of pudding nutrients to the general popula-
tion based on Angka Kecukupan Gizi (AKG),
analyzing the feasibility of nutrient claims,
and analysis of production costs and prices.

Method

Design, place and time

The study is a laboratory experiment-
based experiment carried out in October
2022, in the Department of Community Nut-
rition laboratory, IPB University, Dramaga,
Bogor. Pudding making process was carried
out in the Food Experiment laboratory, and
the Organoleptic Test was carried out in the
Sensory Test Laboratory.

Materials and tools

The materials used consist of the main
and supporting ingredients. The main ing-
redients used in the process of making Firin
Sutlac pudding are soy milk, yellow pumpkin
puree, and rice. The supporting ingredients
used are white sugar and cornstarch. The
soy milk is obtained from Sukahati Dramaga
branch, Bogor. Yellow pumpkin is obtained
from Ciampea market, Bogor. The tools used
in making Firin Sutlac Pumpkin pudding are
blenders, electric ovens, and aluminum foil
cups.

Research Stages

This research started from prelimina-
ry research of designing pudding products
Firin Sutlac Pumpkin formula which will be
presented to the panelists. Pudding formula
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Firin Sutlac Pumpkin is presented in Table 1.
The process of making the pudding
started from cutting and removing the seeds
of the yellow pumpkin. It was then boiled for
10 minutes and blended. The rice was coo-
ked. Soy milk and granulated sugar were ad-
ded to the mixture. Mixture was stirred for
3 minutes along with yellow pumpkin puree
and cornstarch. The mixture was then coo-
ked over 800C-850C, and stirred for 10-15
minutes until the mixture is consistent (Na-
seer et al. 2022). The next stage was to pour
the mixture into an aluminum foil mold, whi-
le preheating the oven to 1750C until the
mixture is consistent (Naseer et al. 2022).
The next stage was to pour the mixture into
an aluminum foil mold, while preheating the
oven to 1750C until the top part is browned
for 20 minutes (Ali 2015). The last stage is
storing the mixture at a temperature of
2-40C for 2 hours (Naseer et al. 2022).

The determination of the selected formula
was carried out through a series of organoleptic
tests. The tests carried out on the sample were
organoleptic tests, hedonic preference tests, and
hedonic quality tests. The panelists involved in the
testing process were 25 semi-trained panelists
(students of IPB University). This hedonic test was
carried out using a 9-point scale (1= dislike extre-
mely; 2= dislike very much; 3= dislike moderate-
ly; 4= dislike slightly; 5= neither like or dislike; 6=
like slightly; 7= like moderately; 8= like very much;
9= like extremely). The classification of hedonic
quality tests is based on color (brightness), aro-
ma (musty odor), taste (sweetness), and texture
(softness).

The next stage is to calculate the estimated

nutrient composition based on the Tabel Kompo-
sisi Pangan Indonesia (TKPI), the contribution of
pudding nutrients to the Angka Kecukupan Gizi
(AKG) of the general group, and to determine the
feasibility of including nutrient claims using the
Angka Label gizi (ALG) and to perform an analysis
of production costs and prices.

Data processing and analysis

The data from the study was tabulated
using Microsoft Excel 2019 for Windows and
then analyzed using IBM SPSS 26.0 for Win-
dows. Results of organoleptic characteristics
with ordinal data scale were analyzed using
the Kruskal Wallis and Mann-Whitney test.
Results of p-value <0,05 show a significant
difference.

Result and Discussion

Organoleptic Characteristics of Firin Sutlac
Pumpkin Pudding

The organoleptic test is an analysis
method involving the panelists’ five senses
as a tool to determine the quality and desc-
ription of a food product which includes
color, aroma, taste, texture, and tempera-
ture. The hedonic test is presented in Figure
1. The middle line represents the median,
the rectangle represents the quartile (25%-
75%), and the line segment represents the
maximum and minimum values.

Figure 1 Results of the Kruskal Wallis
test shows that the aroma and taste attri-
butes are significantly different between
samples. Furthermore, the Mann-Whitney
tests showed that the aroma and taste attri-

Table 1. Formula for firin pudding sutlac pumpkin

) Sample
Material (%)
S1(40:60) S2 (50:50) S3 (60:40)

Soy Milk (ml) 111 111 111
Yellow Pumpkin (g) 11 14 17
Rice (g) 17 14 11

Sugars (g) 4 4 4

Cornstarch (g) 2 2 2

*Information: Formula Fn (x;y)= Comparison of yellow pumpkin weight (x) and rice weight (y)
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butes of samples S1 and S3 were markedly
different from those of S2. Sample S1 was
deemed to have an aroma and taste that was
not significantly different from S3.

Wirma Afesni
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Figure 1. Hedonic test (S1-Sample 1, S2-
Sample 2, S3-Sample 3), Kruskal Wallis test
p<0.05, The value followed by different let-
ters in one line is significant different Mann-
Whitney test (p<0.005)

The aroma of Firin Sutlac Pumpkin
pudding is influenced by the percentage of
yellow pumpkin because it can disguise soy
odor. This is in line with the research of Lies-
tyaningsih et al. (2018) The higher the per-
centage of yellow pumpkin used, the less the
typical soy odor will be. The soy odor is de-
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rived from lipoxygenase enzyme in soybeans
that catalyzes the hydroperoxidation of po-
lyunsaturated fatty acids such as linoleate
and linoleic acid, thereby reactivating the
molecules that cause odor in soybeans and
their processing (Purwanto et al. 2018).
Reducing the odor can be done by soaking
and heating (Monica et al. 2020).

The use of yellow pumpkin affects the
panelists’ preference for flavor attribute. So-
ybeans provide a savory taste coupled with
yellow pumpkins’ natural sweetness. The
sweetness is due to the naturally occurring
sugar content (37%) of yellow pumpkins.
(Nor et al. 2013). This aligns with a study
by Ali (2015) regarding the Development of
Yellow Pumpkin Base Body Cake Products to
Increase Natural Sweetness.

Figure 2 Results of the Kruskal Wal-
lis test shows that the color and aroma at-
tributes are significant different between
samples. Further tests by Mann-Whitney
showed that the color attribute of samples
S1 and S2 were significantly different from
S3 and the aroma attributes of S1 and S3
were significantly different from S2.

Color is the first criterion for consumer
acceptance of food. The color in Firin Sut-
lac Pumpkin pudding is influenced by the
percentage of yellow pumpkin due to its ca-
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Figure 2. Hedonic Quality Test
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rotenoid content as a natural pigment that
gives it its yellow color (Pereire et al. 2020).
). Firin Sutlac Pumpkin Pudding with the ad-
dition of a minimum of 40% and a maximum
of 60% yellow pumpkin puree gives a light
yellow and lighter yellow color respectively.
Mehditabar (2019) proved that the addition
of yellow pumpkin puree to ice cream gave
a significantly different result (p<0.05) on
the increase in color intensity and taste. The
formation of carotenoid pigments with the
addition of 15%-20% yellow pumpkin flour
in the manufacture of flatbread and dry noo-
dles gives a bright yellow color. In an exces-
sive amount, it can produce a dark brownish
color (Aljahani 2022; Fibentia et al. 2014; Al-
hanannasir et al. 2021).

The addition of yellow pumpkin puree
did not cause significant difference (p>0.05)
in texture. This is in line with the results of
the research of Vital et al. (2018) stated that
the texture of ice cream was not significantly
different (p>0.05) with the addition of grape
puree. The addition of yellow pumpkin flour
to bread dough can reduce the volume and
increase the toughness of the bread (Aljani
2022). The addition of fiber can modify the
structure by changing the water absorption
ability, water holding capacity, and gel for-
mation ability (Mehditabar 2019).

Nutrient Composition and Nutritional
Quality of Firin Sutlac Pumpkin Pudding
Nutrient analysis was carried out on all
three formulations of Firin Sutlac Pumpkin
Pudding presented in Table 2. The nutritio-
nal content per serving size of S1, S2, and S3
in Table 2 showed no significant difference
in energy, protein, and fat. This happens due

to the same amount of soy milk in each for-
mula, which is 1000 ml. Soy milk is a source
of protein and fat that contributes to energy.

The nutritional content per serving
size S1, S2, and S3 in Table 2 is significant-
ly different in carbohydrates and fiber. This
is due to the difference in the composition
of rice and yellow pumpkin. Based on TKPI,
the fiber content of yellow pumpkin and rice
per 100 g is respectively 2.7 g and 0.2 g. This
shows that yellow pumpkin is the source of
fiber in Firin Sutlac Pumpkin Pudding.

Determination of Selected Formula for
Firin Sutlac Pumpkin Pudding

The determination of the selected for-
mulation was carried out based on the orga-
noleptic characteristics and nutrient compo-
sition of the sample. Based on the hedonic
test, the acceptance value for the color, aro-
ma, taste, and texture attributes in the S3
sample is relatively good. In line with high
fiber content and low fat in S3. The highest
percentage of component used in S3 is yel-
low pumpkin. Yellow pumpkin contains high
amount of phytochemical substance beta ca-
rotene that is approximately 3100 ug/100 g
(Batool et al, 2022). Carotenoids have antio-
xidant properties and may increase the pro-
liferation of lymphocytes for immunological
activity. Animal model studies using mice
with atherosclerosis showed that a diet rich
in 9-cis-beta-carotene can protect against
heart disease by lowering non-HDL plasma
cholesterol levels, inhibiting the growth of
liver fibrosis and inflammation (Harari et al,
2008).

Nutritional Quality of Firin Sutlac Pumpkin

Table 2. Nutrient content of Firin Sutlac Pumpkin Pudding

) Sample
Nutrients
S1(40:60) S2 (50:50) S3 (60:40)
Energy (kcal/100 g) 106,24 102,66 99,08
Protein (g/100 g) 4,56 4,54 4,50
Fat (g/100 g) 2,83 2,89 2,89
Carbohydrates (g/100 g) 19,37 18,53 17,71
Fiber (g/100 g) 0,71 0,79 0,86
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Table 3. Nutritional quality of Firin Sutlac Pumpkin pudding

. % AKG of elderly %ALG .
Nutrients Composition per (65-80) years* General C|\Il:itmn:|"?*n*
Serving size (100 g) Woman  Man group**

Energy (kcal) 99,08 6,39 5,21 4,6
Protein (g) 4,50 8,04 7,26 7,5

Fat (g) 2,89 6,72 5,45 4,3 Low
Carbohydrates (g) 17,71 7,03 5,73 5,4
Fiber (g) 0,86 3,89 3,17 2,9

Information

*Based on the Indonesian Ministry of Health Regulation Number 28 in 2019
**Based on the BPOM Regulation Number 9 in 2019 concerning Nutrition Label Reference
***Based on BPOM Regulation Number 1 in 2022 concerning the Supervision of Claims on Processed Food Labels
and Advertisements

Pudding

The results of the estimation of the
nutritional composition of the Firin Sutlac
Pumpkin pudding S3 sample resulted in a
serving size value of 100 g or equivalent to
two cups of pudding with a weight of 50 g
each. The serving size aligns with BPOM re-
gulation No 9 in 2015 regarding the super-
vision of processed food serving size that
stated that milk-based desserts are limited
to 100-200 g. Table 3 shows the percentage
of nutrient contribution of the S3 sample re-
ferring to the AKG of the elderly aged 65-80
years and the ALG for the general group as
a determinant of the feasibility in including
nutritional claims on this product. The diffe-
rence in target groups using AKG and ALG is
due to the fact the main target is the elderly
but there is no ALG for the elderly group.

Nutrition claims are all forms of desc-
ription that show that a food possesses cer-
tain nutritional characteristics, including
energy value and protein, fat, and carbohyd-
rate content as well as vitamin and mineral
content (BPOM, 2016). Based BPOM Regula-
tion No. 13 in 2016 concerning claims on la-
bels and advertisements of processed foods
with a requirement of low-fat components
of no more than 3 g per 100 g. Nutritional
claims of firin sutlac pumpkin pudding meet
the low-fat requirement at S1, S2, and S3,
which is 2.8 g. Based on a study by Prenti-
ce (2017) with a randomized controlled trial
(RCT) test, shows that a low-fat diet reduces

the risk of coronary and cardiovascular heart
disease in postmenopausal women aged 50-
79 years.

Conclusion

Firin Sutlac Pumpkin Pudding was de-
veloped using a ratio of S1 60:40, S2 50:50,
S3 40:60. Based on the results of organolep-
tic tests, and nutrient analysis, S3 was deter-
mined as the selected formula. Pudding S3
as the selected formula contains 99.08 kcal
of energy, 4.5 g of protein, 2.89 g of fat, 17.17
g of carbohydrates, 0.89 g of fiber. Based on
calculations, it was determined that the ser-
ving size of S3 pudding was 100 g or equiva-
lent to two cups of pudding with a weight of
50 g each. This S3 pudding can also be con-
sidered eligible to be claimed as a low-fat
food. It is suggested for future researchers to
do proximate and beta carotene analysis. It
is also suggested to perform a complete sub-
stitution of rice or yellow pumpkin to further
elucidate the difference between the two.
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