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Physicochemical and sensory evaluation of pumpkin-based 
instant porridge with mocaf and cowpea flour  

 
Agus Slamet, Bayu Kanetro, Heni Purwaningsih 

   
ABSTRACT 
Functional food is currently a necessity along with the emergence of several degenerative diseases. These 
degenerative diseases, including coronary heart disease, diabetes, and hypercholesterolemia are the leading 
causes of death today. This study aims to produce instant porridge mixed with mocaf, pumpkin, and cowpea 
flour that is preferred by panelists and has the potential as a functional food. Instant porridge mixed with mocaf, 
pumpkin, and cowpea flour with variations; 1:1:1, 1:2:1, and 1:3:1. The drying temperature variations used 
were 130oC, 140oC, and150oC. The resulting instant porridge was tested for physical properties including: bulk 
density, yield, water and oil absorption, water absorption index, and colour. The level of preference was tested 
based on: colour, aroma, taste, viscosity, and overall preference. The instant porridge most preferred by 
panelists was analyzed chemically: water content, ash, protein, fat, carbohydrate by different, phenol, beta 
carotene, and antioxidant activity. Among all the samples tested in this study, the instant porridge that was most 
preferred by the panelists was the 1:3:1 variation at a drying temperature of 130oC, and has the potential to 
serve as a functional food. 

 
Keywords: pumpkin, mocaf, instant porridge, antioxidant activity, β-carotene

INTRODUCTION 
 Instant porridge is a convenient and time-saving food that requires minimal preparation, making it an ideal 
choice for quick and easy-to-serve food. Instant porridge is a versatile food suitable for individuals of all ages. 
Making instant porridge is simple and efficient, with minimal steps required.  There are several previous studies 
on instant porridge, such as instant porridge mixed with wheat and millet flour  [1], instant porridge mixed with 
cinnamon, pumpkin, and morrel barry extract [2], instant porridge mixed with pumpkin and porang flour [3], 
instant porridge with corn, sweet potato, and moringa leaf powder [4]. 
 Pumpkin (Cucurbita moschata) is one available fruit that grows well in Indonesia. It is rich in vitamins and 
antioxidants. Pumpkin is also a source of β-carotene, with a β-carotene content of pumpkin flesh of 210 µg/g [5]. 
In addition, fresh pumpkin flesh has a total phenol of 9.98 mg GAE/g, flavonoids of 7.11 mg QE/g, and antioxidant 
activity of 32.14% [6].  Pumpkin has several bioactive compounds that prevent diseases such as diabetes, cancer, 
and coronary heart disease [7]. Despite its numerous benefits, the use of pumpkin as a food product is still 
relatively limited. 
 Mocaf (modified cassava flour) is cassava flour that undergoes a fermentation process involving lactic acid 
bacteria. Mocaf has a higher fiber content than wheat flour [8]. Mocaf can be used as an alternative raw material 
in food production due to its high carbohydrate content [9]. One of the disadvantages of mocaf is its low protein 
content of 1.77% [10]. Mocaf substitution can increase cookies' protein and dietary fiber levels [11]. Although 
mocaf has excellent potential, its use in food products remains relatively limited.  
 Cowpea (Vigna unguiculata) is a type of local bean widely cultivated in Indonesia. Cowpea can affect food 
security and is a staple food in most developing countries [12]. Cowpea flour increases protein in yellow corn 
mixtures [13]. Cowpea flour can be used as a substitute for wheat flour, as much as 10% in bread formulations 11
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[14]. Gluten-free muffins made with cowpea flour have the same sensory properties as wheat bread [15].  Modified 
cowpea flour is a highly digestible resistant starch as a functional food [16]. However, until now, the use of 
cowpeas for food has been limited. 
 This research is essential as it aims to develop instant porridge that is both appealing and functional, requiring 
the optimisation of ingredient ratios and the appropriate drying temperature. This study intends to produce instant 
porridge mixed with mocaf, pumpkin, and cowpea flour, which is accepted by panelists and serves as a functional 
food.  
 
Scientific Hypothesis  
  The treatment of variations in mocaf, pumpkin and cowpea flour, and drying temperature is hypothesised to 
influence the instant porridge’s physical, chemical, and preference levels. 
 
Objectives 
  Primary objectives: This study aimed to formulate instant porridge mixed with mocaf, pumpkin, and cowpea 
flour, evaluate its physicochemical properties, and find the variation preferred by panelists that has the potential 
as a functional food. 
 
MATERIAL AND METHODS 
 
Samples 
Samples description: This study involves nine mixed instant porridges with mocaf, pumpkin, and cowpea 
flour variations. Variations of the mixture of ingredients with formulations of 1:1:1, 1:2:1, and 1:3:1. Variations 
of drying temperatures used are 130°C, 140°C, and 150°C. This study's variations of mocaf, pumpkin, and cowpea 
flour are based on orientation results. The drying temperature is also based on the orientation results. Variations 
in materials and drying temperatures are variations that can produce instant porridge. Pumpkin was purchased at 
the local market Beringharjo Yogyakarta. Mocaf and cowpea flour were purchased from a local market in 
Yogyakarta. The pumpkins chosen for this study have the following characteristics: brown skin, orange flesh, and 
a weight range of 5 to 7 kg. 
Samples collection: A total of 9 samples were made according to the instant porridge-making procedure. Each 
sample of 250 g was used to test the physical properties, preference levels, and chemical composition. 
Samples preparation: Each sample was taken 50 g for physical properties testing, 150 g for sensory testing, 
and 50 g for chemical analysis. 
Number of samples analysed: 9 
 
Chemicals 
 Chemical materials for the analysis used Pro Analysis (PA) type were obtained from the Chemistry Laboratory 
at Universitas Mercu Buana Yogyakarta, Indonesia. The chemicals used include: catalyst, 95% petroleum 
benzene, 95% alcohol, H2SO4, 0.02N NCl, 0.02N HCl, methylene red, DPPH solution, 95% ethanol, Na Thio, 
BHT antioxidant, Na2CO3, boric acid, and folin-ciocalteu solution. 
 
Animals, Plants and Biological Materials 
 This study used mocaf, pumpkin, and cowpea flour. No animals or biological materials were used in this study. 
 
Instruments 
 The instruments used for physical tests, preference level tests, and chemical analysis are desiccators, UV-Vis 
spectrophotometry (Shimadzu), colorimeter, electric stove (Maspion), kjeldahl flask (Pyrex), soxhlet flask, 
centrifuge, centrifuge tube (Pyrex), micropipette, Erlenmeyer (Pyrex), test tube (Pyrex), test tube rack, measuring 
cup (Pyrex), burette, hyacinth pipette, cup, analytical balance (Ohaus), protein distillation apparatus, muffle 
(Thermolyne), oven (Memmert), and preference level test instruments. 
 
Laboratory Methods 
 This study on producing instant porridge using different variations of mocaf, pumpkin, and cowpea flour, 
along with various drying temperatures, involved several stages of the process. The first stage is the process of 
making pumpkin porridge. Preparing pumpkin porridge begins with peeling the pumpkin, removing the seeds, 
cutting it into 2x2x2 cm³ pieces, and then grinding it. The pumpkin pieces are weighed to 750 g and blended with 
150 ml of distilled water. The pumpkin porridge is then used to make a mixture of instant porridge ingredients. 

1
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Variations of instant porridge consist of mocaf, pumpkin, and cowpea flour with variations of 1:1:1, 1:2:1, and 
1:3:1. The mixture is then poured into a baking pan and flattened with a thickness of 0.5 cm. The following process 
is drying using an oven (getra) with temperature variations: 130℃, 140℃, and 150℃. The dry instant porridge 
(flake) is ground and sieved with a 60-mesh sieve.  
 The instant porridge is then subjected to physical tests of colour, rehydration, bulk density, water absorption 
capacity, oil absorption capacity, and yield. As semi-trained panelists, this study selected 36 Agricultural Product 
Technology Study Program students at Universitas Mercu Buana Yogyakarta, Indonesia.  
 The panelists were selected based on the following inclusion criteria: aged >18 years, like instant porridge, do 
not have any taste-related issues, and are not allergic to mocaf, pumpkin, and cowpea flour. Sensory test 
parameters of instant porridge consisted of colour, aroma, taste, viscosity, and overall.  
 The instant porridge that received the highest preference from the panelists was subsequently subjected to 
chemical analysis, including proximate analysis: water content, ash, protein, fat, and carbohydrate by difference 
[17]. An analysis of beta carotene [18], total phenol [19], and antioxidant activity DPPH method (2,2-dyphenyl-
l-1-picrylhydrazil) [20]. Chemical analysis and physical property testing were conducted in the chemistry 
laboratory and agricultural product processing laboratory of the Faculty of Agroindustry, Universitas Mercu 
Buana, Yogyakarta. 
 
Description of the Experiment 
  Study flow: The research began with the preparation of mocaf, pumpkin, and cowpea flour. The ingredients 
are then made into instant porridge. The resulting instant porridge is then subjected to physical tests consisting of 
bulk density, yield, water absorption capacity, oil absorption capacity, and colour. Instant porridge was also tested 
for favorability using panellists. The most preferred instant porridge was analysed for moisture content, ash, 
protein, fat, and carbohydrates by differentiation, phenols, ß-carotene, and antioxidant activity.  
 Number of repeated analyses: 1 
 Number of experiment replication: 2 
 Amount of experiment replications: The experiment was conducted only once to determine a single 
value without any repetitions 
 Reference materials: - 
 Calibration: The calibration of the laboratory equipment was performed every six months, following 
established standards, to maintain accuracy and reliability in the measurement of this study. 
 Laboratory accreditation: The experiments were performed in the Laboratory of the Faculty of 
Agroindustry, Universitas Mercu Buana Yogyakarta accredited by the Indonesian National Accreditation Board 
for Higher Education (BAN-PT). Accreditation certification BAN-PT No. 5064/SK/BAN-PT/Akred/S/IX/2020. 
Data Access 
 The data supporting this study are currently under an ongoing patent application and are available upon request 
from the corresponding author. 
 
Statistical Analysis   
 The study used a completely randomized design with 2 factors. The research data consisted of physical and 
sensory properties were analyzed using SPSS version 25 general linear Univariate model with 95% significance. 
The chemical composition data were analyzed using descriptive statistics. The results of statistical tests needed 
are: mean, standard deviation, and differences between samples. 
 
RESULTS AND DISCUSSION 
Bulk density  

 The bulk density of the instant porridge produced is presented in Table 1. 
 
Table 1 Bulk density of instant porridge with variations of mocaf, pumpkin, and cowpea flour (g/m3). 

Variation of  
mocaf: pumpkin: cowpea flour 

Drying Temperature (℃) 

130 140 150 
1:1:1 0.76 ± 0.35c 0.73 ± 0.01c 0.68 ± 0.02b 
1:2:1 0.76 ± 0.01c 0.73 ± 0.04c 0.66 ± 0.01ab 
1:3:1 0.65 ± 0.02ab 0.63 ± 0.02a 0.63 ± 0.00a 

 Note: Means labeled with the same letter display no statistically significant difference at the 0.05 significance 
level. 

1
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As shown in Table 1, the bulk density of the instant porridge, varying with different material ratios and drying 
temperatures, ranged from 0.63 to 0.76 g/m³. Bulk and solid density are physical properties of food ingredients 
and grains [21]. The bulk density of the instant porridge produced is almost the same as instant millet porridge at 
0.57-0.61g/m3 [22]. The bulk density of rice and tapioca composite flour ranges from 0.79 to 0.83 g/m³ [23]. Bulk 
density describes the structural changes of a material. The bulk density of instant porridge with rosella flower 
supplement is 0.72 g/cm3 [24]. Higher drying temperatures resulted in higher bulk density. While increasing 
variations of pumpkin did not show an increase in bulk density. Bulk density is one of the critical parameters in 
flour-based products [23]. The bulk density produced in this study is following instant pumpkin and brown rice 
porridge [25]. Pumpkin has a low starch content, so as the proportion of pumpkin in the ingredients increases, the 
levels of starch, amylose, and carbohydrates decrease [26]. This affects reducing the bulk density of instant 
porridge. The bulk density in the product will be lower because the material has low starch and protein content 
[27]. The bulk density is closely related to the material's water content. The material's water content loss causes 
lower bulk density due to evaporation during drying [28]. As the drying temperature increases, the rate of water 
evaporation from the material accelerates, leading to a decrease in the size of the resulting instant porridge and, 
consequently, a reduction in its density [29]. 
 
Yield 
  The following table displays the results of the instant porridge yields produced from various variations.  
 
Table 2 Yield instant porridge with variations of mocaf, pumpkin, and cowpea flour (%). 

Variation of  
mocaf: pumpkin: cowpea flour 

                            Drying Temperature (℃) 

130 140 150 
1:1:1 38.50e ± 1.95 41.40f ± 1.19 41.20f± 2.87 
1:2:1 32.80d ± 2.76 33.00d± 2.06 31.00c± 2.17 
1:3:1 26.80b ± 1.53 25.20a± 2.87 26.20ab± 1.78 

Note: Means labeled with the same letter display no statistically significant difference at the 0.05 significance 
level. 
 
  The data in Table 2 illustrate that ingredient and drying temperature ratio variations show interaction. Hence, 
it has a significant effect on the yield of instant porridge. The treatment involving varying pumpkin ratios shows 
that the yield decreases as the amount of pumpkin added increases. The yield of instant porridge varies between 
25.20% and 38.50%, owing to the high water content of pumpkin, which is 77.62% [26]. This is also influenced 
by adding tempeh to the instant porridge, as tempeh has a reasonably high water content, around 55 g/100 g of 
ingredients, so the instant porridge mixture tends to have a high amount of water. High water content will 
evaporate when heated, causing the material to lose its water content, resulting in a small yield. 
  According to Table 2, a decrease in yield also occurred in the temperature treatment from 140°C to 150°C, 
decreasing from 33.00–41.40% to 31.00–41.20%. The drying temperature has a significant effect on the yield of 
instant porridge. As the drying temperature increases, more water evaporates, leading to a reduction in yield. This 
is supported by a study conducted by [30], which found that lower drying temperatures result in less water 
evaporation, leading to a higher yield, whereas higher temperatures have the opposite effect. Higher drying 
temperatures lead to greater water evaporation, which reduces the yield. The starch gelatinisation process also 
influences the yield during heating. According to [31],  the starch content in pumpkin is small, by increasing the 
proportion of pumpkin in the mixture will result in a decrease in the levels of starch, amylose, and carbohydrates.  
According to [32], starch is a carbohydrate component that undergoes gelatinisation during drying. When starch 
is fully gelatinised, it leads to a reduction in carbohydrate content, which in turn results in a smaller weight or 
yield of instant porridge. 
 
Water absorption 
  The results of the water absorption of instant porridge with variations are detailed in Table 3. 
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Table 3 Water absorption of instant porridge with variations of mocaf, pumpkin, and cowpea flour (%). 
Variation of  

mocaf: pumpkin: cowpea flour 
Drying Temperature (℃) 

130 140 150 
1:1:1 21.00e ± 0.00 20.42d ± 0.00 19.25b ± 0.03 
1:2:1 21.33f ± 0.00 21.00e ± 0.00 20.00c ± 0.00 
1:3:1 20.67d ± 0.00 19.33b ± 0.00 18.00a ± 0.00 

Note: Means labeled with the same letter display no statistically significant difference at the 0.05 significance 
level. 
   
As evident in Table 3, the water absorption capacity of the instant porridge produced was between 18.00-21.33%. 
The water absorption capacity observed in this study was higher than that of pumpkin flour without adding mocaf 
and cowpea flour, which was 11.45 ± 0.58% [33]. This is because the instant porridge in this study incorporated 
mocaf and cowpea flour. Referring to the study of [34], cowpea contains 20.35% protein, including soluble 
protein, which gives them water absorption properties. Similarly, mocaf has water-absorbing abilities due to its 
tendency to quickly form a paste during gelatinisation. This is supported by [35] that mocaf is easily gelatinised 
in the noodle-making process. Instant porridge that undergoes gelatinisation will increase the water absorption 
capacity. The substitution of 15% pumpkin flour in bread can enhance the water binding capacity compared to a 
5% substitution [36]. Based on [37] instant pumpkin porridge substituted with cowpea flour shows a 16.12-22.5% 
water absorption capacity. Pumpkin contains dietary fibre of 0.5g/100g [38], while the fibre contained in pumpkin 
cookies is 21.42 g [8].  
 
Oil absorption 
  The following table presents the results of the analysis conducted on oil absorption of instant pumpkin porridge 
with various variations. 
 
Table 4 Oil absorption of instant pumpkin porridge with variations of mocaf, pumpkin, and cowpea flour (ml/g) 

Variation of  
mocaf: pumpkin: cowpea flour 

Drying Temperature (℃) 

130 140 150 
1:1:1 9.24de ± 0.00 8.90cde ± 0.00 8.13ab ± 0.00 
1:2:1 9.39e ± 0.00 8.66abcd ± 0.57 8.01a ± 0.00 
1:3:1 8.66abcd ± 0.47 8.515abc ± 0.46 8.80bcde ± 0.00 

Note: Means labeled with the same letter display no statistically significant difference at the 0.05 significance 
level. 
 
  The findings in Table 4 are summarised that the oil absorption capacity is between 8.01-9.39 ml/g. As indicated 
by [39], the oil absorption capacity in mung bean flour ranges from 2.05-2.17 g/g. The oil absorption capacity of 
instant porridge is higher than that of mung bean flour. This is attributed to mocaf and pumpkin in the instant 
porridge. Both mocaf and pumpkin are fibre-rich, contributing to the increased oil absorption capacity. Oil 
absorption capacity is an essential functional property related to the sensory properties of the resulting product 
[40]. 
 
Water Absorption Index 
  The experimental results for the water absorption index of instant pumpkin porridge under various variations 
are summarised in the following table 5.  

Table 5 shows that the Water Absorption Index (WAI) of instant porridge made of mocaf, pumpkin, and 
cowpea flour at various drying temperature variations is 3.63g/g-4.21g/g. Table 5 also reveals that a higher 
proportion of pumpkins increases the water absorption index. The difference in the average WAI value is 
influenced by the type of composite flour [41]. The higher the temperature, the higher the water absorption index. 
WAI is also highly influenced by the carbohydrate content of the ingredients [42]. Instant pumpkin porridge 
substituted with mung beans has a WAI of 5.32-6.62 g/g [37]. Fiber content will increase WAI significantly due 
to its ability to form gels and retain water [27]. Protein content can also increase WAI in mung bean protein isolate 
flour [30]. Based on a study by [43], mung beans have a 25-28% protein content. 
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Table 5 Water absorption index of instant pumpkin porridge with mocaf, pumpkin, and cowpea flour variations 
(g/g). 

Note: Means labeled with the same letter display no statistically significant difference at the 0.05 significance 
level. 
 
Colour 
  The photo showing the colour of the instant porridge with different mixture variations is displayed in Figure 
1. Figure 1 displayed that the higher the pumpkin content, the more yellow or orange the instant porridge appears. 
According to [5] pumpkin has β-carotene of 317–341 µg/g. The β-carotene compounds in pumpkin contribute to 
its orange colour [44]. In addition, the detailed breakdown of colour results from instant porridge with various 
variations is shown in Table 6. 
 
Lightness (L) 
  As reported in Table 6, The Colour L shows that the more significant proportion of pumpkin and the higher 
temperature affect the decrease in lightness. This is because a higher proportion of pumpkin boosts the levels of 
beta-carotene, which imparts an orange colour. Beta carotene is sensitive to damage from oxygen and heat [45]. 
Beta carotene damage can affect the brightness level of instant porridge. This is because a higher proportion of 
pumpkin results in a less vibrant colour, and increased baking temperatures also decrease the brightness. Pumpkin 
flour contains sugar and amino acid compounds, and will experience Maillard reactions and carotenoid oxidation 
during the extrusion process, which produces brown substances [46].  
 

 
Figure 1. Photo of the instant porridge colour results. 
Note: A: 1:1:1, 130℃  B: 1:2:1, 130℃,  C: 1:3:1, 130°C,  D: 1:1:1, 140°C  E: 1:2:1, 140°C  F: 1:3:1, 140°C, 
G: 1:1:1, 150°C,  H: 1:2:1,150°C,  I: 1:3:1, 150°C. 

Variation of mocaf: pumpkin: 
cowpea flour 

Drying Temperature (℃) 

130 140 150 
1:1:1 3.63a ± 0.12 3.5bc ± 0.00 3.74ab ± 0.04 
1:2:1 3.82b ± 0.10 3.97bc ± 0.06 4.24f ± 0.00 
1:3:1 4.07cd ± 0.00 4.21f ± 0.00 4.15ef ± 0.00 
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Table 6 The colour of instant porridge with variations of mocaf, pumpkin, and cowpea flour. 
Variation of mocaf: pumpkin: 

cowpea flour 
Drying Temperature 

(℃) 
L a b 

1:1:1 130 67.73f ± 0.00 6.13d ± 0.00 20.43c ± 0.00 
1:2:1 130 63.73c ± 0.00 4.78a ± 0.00 43.30f ± 0.00 
1:3:1 130 65.97e ± 0.00 7.58g ± 0.00 51.17g ± 0.00 
1:1:1 140 65.50d ± 0.00 4.99b ± 0.18 21.03d ± 0.14 
1:2:1 140 63.77c ± 0.00 5.99d ± 0.07 19.84b ± 0.00 
1:3:1 140 60.77a ± 0.00 5.78c ± 0.00 23.07e ± 0.39 
1:1:1 150 63.88c ± 0.40 5.81c ± 0.11 19.08a ± 0.00 
1:2:1 150 60.58a ± 0.00 7.32f ± 0.00 19.00a ± 0.00 
1:3:1 150 61.17b ± 0.00 7.11e ± 0.00 23.43e ± 0.36 

Note: Means labeled with the same letter within the same column display no statistically significant difference at 
the 0.05 significance level. 
 
Redness (a) 
  The variation in the redness value of instant porridge with different drying temperatures shows that as the 
temperature increases, the redness also intensifies. The redness value of instant porridge ranges from 4.78 to 7.58, 
which is lower than that of dried pumpkin slices, where the redness value falls between 9.98 and 11.07 [47]. The 
instant porridge is made with pumpkin, mocaf, and cowpea flour, rather than pure pumpkin. The redness in dried 
fruits occurs due to a non-enzymatic browning reaction [48]. 
 
Yellowness (b) 
  The yellowness value of instant porridge ranges from 19.00-51.17. The average yellowness value is higher 
than instant porridge enriched with mung bean flour, between 25.91 and 28.38 [37]. This is due to using pumpkin 
as the raw material, which will contribute to the yellow colour. The greater the variety of pumpkins, the more 
intense the yellow colour will become. The results of this study are relevant to the findings of [49] that the 
yellowness value will increase with the increasing substitution of yellow pumpkin flour in biscuits. The yellow 
colour increases in instant porridge because yellow pumpkin has beta-carotene pigment. The beta carotene content 
in yellow pumpkin is 63.4 mg/100 g of material [31].  
 
Preference-level instant porridge  
  Organoleptic tests were conducted at the Organoleptic Laboratory of the Faculty of Agroindustry, Universitas 
Mercu Buana Yogyakarta, Indonesia. A total of 36 semi-trained panellists were involved in this organoleptic test. 
The organoleptic properties of each sample were assessed on a scale of 1-5 (1 = very dislike, 2 = dislike, 3 = 
neutral, 4 = like, and 5 = very like). Panellists assessed colour, aroma, taste, viscosity, and overall sensory. The 
panel consisted of 40 participants, including 33 females and 7 males. Ethical clearance for sensory testing has 
been granted by the ethics commission of Universitas Alma Ata Yogyakarta with an approval number: 
KE/AA/VI/10111962/Ec/2024. The preference level of instant porridge is presented further in Table 7. 
  
Table 7. The preference of instant pumpkin porridge with variations of mocaf, pumpkin, and cowpea flour. 

 
Temp 
(℃) 

Variation of 
mocaf: 

pumpkin: 
cowpea flour 

Parameter 
Colour Smell Flavor Thickness Overall 

130 1:1:1 2.35a ± 0.00 3.05a ± 0.06 2.70a ± 0.01 2.95bc ± 0.17 2.80a ± 0.04 
130 1:2:1 3.25b ± 0.10 2.90a ± 0.14 2.95a ± 0.04 3.55bc ± 0.03 3.10a ± 0.13 
130 1:3:1 4.15c ± 0.07 4.10b ± 0.00 4.85b ± 0.12 4.45d ± 0.00 4.30b ± 0.11 
140 1:1:1 3.05ab ± 0.00 3.00a ± 0.01 2.40a ± 0.03 3.65c ± 0.12 2.85a ± 0.01 
140 1:2:1 3.00ab ± 0.01 3.05a ± 0.20 2.65a ± 0.00 3.50bc ± 0.01 2.95a ± 0.03 
140 1:3:1 3.10ab ± 0.04 3.10a ± 0.01 2.70a ± 0.10 2.85ab± 0.04 3.00a ± 0.01 
150 1:1:1 2.70ab ± 0.12 2.60a ± 0.10 2.60a ± 0.05 3.10bc ± 0.10 2.75a ± 0.10 
150 1:2:1 2.80ab ± 0.09 2.80a ± 0.04 2.80a ± 0.01 3.30bc ± 0.02 3.15a ± 0.09 
150 1:3:1 3.15b ± 0.04 3.05a ± 0.08 2.80a ± 0.00 2.20a ± 0.13 2.80a ± 0.02 

Note: Means labeled with the same letter within the same column display no statistically significant difference at 
the 0.05 significance level. 
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 As outlined in Table 7, the preference test results show that each treatment of material variations and drying 
temperatures showed different values in all test components, including color, taste, aroma, texture, aftertaste, and 
overall evaluation. On a scale of 1-5, instant porridge at a drying temperature of 130oC and variations of motif: 
pumpkin: cowpea flour had the highest assessment from the panelists, with an average score of 4.34. Among the 
samples, the instant porridge received the highest preference from the panelists. 

Table 7 indicates that the instant porridge most favoured by the panellists is made with a 1:3:1 ratio of mocaf, 
pumpkin, and cowpea flour and dried at a temperature of 130°C. Statistical analysis shows that adding mocaf-
pumpkin and cowpea flour affects the instant porridge’s colour, taste, texture and taste attributes (p<0.05). The 
colour of instant porridge is influenced by the amount of pumpkin, which is more significant than that of other 
treatments. The colour of instant porridge is primarily affected by the amount of pumpkin, which is higher than 
in different treatments. A drying temperature of 130°C is the lowest compared to the other treatments, and lower 
drying temperatures help minimise the damage to beta-carotene. Pumpkin has an all-trans beta-carotene content 
of 19.45 ± µg/g [50]. In the sensory test of mocaf-pumpkin cookies with a ratio of 77.5:22.5% [51]. Based on the 
research conducted by [52], panellists prefer instant porridge made from mocaf with more tempeh flour. 
 
Chemical composition of instant porridge  
 The chemical composition of instant porridge produced from variations of mocaf, pumpkin, and cowpea flour 
with variations in drying temperature is presented in Table 8. 
 
Table 8 Chemical composition of instant porridge with variations of mocaf, pumpkin, and cowpea flour and 
temperature. 

 
Temp 
(℃) 

Variation 
of mocaf: 
pumpkin: 
cowpea 

flour 

Parameter 
Water (%) Ash (%) Protein (%) Fat (%) Carbohydrate 

by different 
(%) 

Phenol (µg/g) Beta-
carotene 
(µg/g) 

Antioxidant 
activity 
(%RSA) 

130 1:1:1 3.65ab± 0.13 3.19 a ± 0.27 19.83d ± 2.13 4.89a± 1.17 68.44a±3.97 534.09b±9.27 267.89f±5.97 16.82e± 2.05 
130 1:2:1 3.71b ± 0.04 3.25a ± 0.12 18.75cd ±1.97 5.03b± 0.95 69.26a±3.45 676.16e±5.84 342.56g±2.62 19.05f± 1.78 
130 1:3:1 3.78b ± 0.08 3.33b ± 0.12 18.53c ±1.08 5.19c± 0.67 69.17a±3.01 774.57g±7.71 451.67h±9.87 20.29g± 1.17 
140 1:1:1 3.54a ± 0.01 3.19 a ± 0.31 17.73b ± 1.08 5.05b± 0.81 70.49b±2.37 501.97a±6.63 231.75e±6.52 12.02c± 1.09 
140 1:2:1 3.60a ± 0.14 3.27ab± 0.25 17.08b ± 1.74 5.16c± 0.56 70.89b±2.04 659.47d±5.50 314.20d±4.71 12.95d± 1.16 
140 1:3:1 3.68a ± 0.05 3.36 b ± 0.17 16.89b ± 2.10 5.25c± 1.02 70.82b±1.96 765.78f±4.79 361.13c±4.90 13.70d± 0.95 
150 1:1:1 3.45a ± 0.12 3.23a ± 0.21 15.28a ± 1.22 5.08b± 0.42 72.96d±1.63 543.95c±7.04 187.54b±5.62 9.38a± 1.78 
150 1:2:1 3.50a ± 0.05 3.20 a ± 0.28 15.95a ± 2.08 4.97a± 0.77 72.38c±1.07 669.64de±8.31 150.76a±4.93 10.53a± 1.36 
150 1:3:1 3.57a ± 0.16 3.39 b ± 0.11 15.02a ± 2.32 5.22c± 0.54 72.80cd±2.09 763.93f±4.82 193.40b±3.47 11.01b± 1.21 

Note: Means labeled with the same letter within the same column display no statistically significant difference at 
the 0.05 significance level. 
 

 The water content of instant porridge can be seen in Table 8, which shows that the drying temperature treatment 
and variations of mocaf, pumpkin, and cowpea flour did not significantly affect the water content. The water 
content of instant porridge is between 3.45-3.78%. This occurs because the drying temperature used is 130°C-
150°C. The water content of the instant porridge produced meets the requirements of the Indonesian National 
Standard of a maximum of 4%. The water content of instant porridge is lower than pumpkin porridge dried at a 
temperature of 50°C-70°C [53]. Pumpkin powder containing below 5% will have a long shelf life [54]. Egg rolls 
with a water content of 4.01% packaged in polypropylene plastic have a shelf life of 1.8 months [55]. 
  The ash content of instant porridge showed no significant difference between treatments. The ash content of 
the instant porridge produced ranged from 3.19-3.36%. This is likely because the ash content of the three key 
ingredients is almost the same. The ash content of the instant porridge produced was higher than that of instant 
porridge enriched with protein, which was 1.7-2.5% [56].  
  The protein content of instant porridge ranges from 15.28-19.83%. The protein found in instant porridge is 
primarily sourced from cowpea flour. The protein concentration in cowpea flour spans 24.30-26.33%[12]. This is 
attributed to the fact that mocaf and pumpkin have low protein levels. Adding cowpea flour increases the protein 
content of flatbreads [57]. The protein content is comparable to the 16.50-20.15% range in instant porridge made 
with nuts and rosella flowers [24].  
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 The fat content of the instant porridge produced ranges from 4.89-5.22%. The fat content in instant porridge 
primarily comes from cowpea flour. Cowpea has a fat content of between 5-7% [13]. The fat content surpasses 
instant porridge mixed with pumpkin and brown rice at 3.70% [25].  

 Carbohydrates produced by different instant porridge range from 68.44-72.96%. The Carbohydrate by 
different content is sourced mainly from mocaf, which is rich in starch. Mocaf has a starch content of 73.29% 
[58]. Meanwhile, pumpkin and cowpea flour are key sources of fiber. The addition of pumpkin to the sub increases 
dietary fiber [3]. The fiber content in cowpea ranges from 9.36-12.86% [12].  
  The phenol content of instant porridge ranged from 501.97-774.57 µg/g. The phenol content mainly originates 
from pumpkin, which contains quinic acid and amentoflavone as its major phenol components [59]. The total 
phenol content is higher than powdered drinks enriched with pumpkin, which is 360 µg/g [60]. A large amount 
of pumpkin added to the instant porridge-making process affects the result.  
  The beta-carotene content of instant porridge ranges from 150.76-451.67µg/g. Table 8 demonstrates that the 
drying temperature treatment influences the beta-carotene content. An increase in drying temperature results in a 
decrease in beta-carotene content. The beta-carotene content rises with more variations of pumpkin, given that 
pumpkin is naturally rich in beta-carotene.  The beta carotene content of instant porridge is lower than that of 
cookies mixed with mocaf and pumpkin 1.089 µg/g. This occurs because the amount of pumpkin used in making 
the instant porridge is lower than that used in the cookies. Beta carotene is susceptible to damage due to the 
influence of process factors, especially high temperatures.  
  The antioxidant activity of instant porridge ranges from 9.38-20.29% RSA. Adding more variations of 
pumpkin increases the antioxidant activity in instant porridge. Pumpkin is a source of antioxidants that have the 
potential as hypoglycemic [61]. Noodles substituted with pumpkin and sweet potato exhibit higher antioxidant 
activity than those without pumpkin [62]. The antioxidant activity is higher than that of cookies mixed with mocaf 
and pumpkin, with a variation of 77.5% : 22.5%, which was 14.03% [51]. Pumpkin is a potential source of 
antioxidants and has hypoglycemic properties.  
 
CONCLUSION 
 This study formulated a total of 9 instant porridge samples and analyzed the physical properties, chemical 
composition, and preference level. The level of preference for instant porridge was tested by panellists with 
parameters of colour, smell, flavour, thickness, and overall preference. As a result, the most preferred by panelists 
is the treatment of mocaf, pumpkin, and cowpea flour variations 1:3:1 with a drying temperature of 130°C. The 
physical properties of the instant porridge include: bulk density, water absorption capacity, oil absorption 
capacity, and water absorption index, respectively: 0.65 g/m3, 20.67%, 8.66 ml/g, and 4.07 g/g. Other physical 
properties are lightness, redness, and yellowness values of 65.97, 7.58, and 51.17, respectively. The chemical 
composition analyzed in this study revealed water content of 3.78%, ash 3.33%, protein 18.53%, fat 5.19%, 
carbohydrate by different 69.17%, phenol 774.57 µg/g, beta carotene 451.67μg/g, and antioxidant activity 20.29% 
RSA. In summary, instant porridge with a mixture variation of 1:3:1 by a drying temperature of 130°C in this 
study shows a potential to serve as a functional food. Further studies are needed to strengthen and develop the 
findings of this study, helping to better understand the health benefits of pumpkin porridge mixtures. 
 
REFERENCES 
1. De Groote, H., Munyua, B., Traore, D., Taylor, J. R. N., Ferruzzi, M., Ndiaye, C., Onyeoziri, I. O., & 

Hamaker, B. R. (2021). Measuring consumer acceptance of instant fortified millet products using affective 
tests and auctions in Dakar, Senegal. International Food and Agribusiness Management Review, 24(3), 499–
522. Brill. https://doi.org/10.22434/IFAMR2020.0068 

2. Asmira, S., Sayuti, K., Armenia, Syukri, D., & Azima, F. (2024). Functionality Screening of Instant Pumpkin 
Porridge with Cinnamon and Morel Berry Extract for Performance Enhancement of Diabetic Mice’s. Food 
Science and Technology (United States), 12(1), 15–23. Horizon Research Publishing Co., Ltd. 
https://doi.org/10.13189/fst.2024.120102  

3. Nurrahman, Suyanto, A., Ayuningtyas, R. A., & Yonata, D. (2024). Physicochemical and Sensory 
Characteristics of Instant Pumpkin Soup with Variations of Porang Flour as a Thickener. Current Research 
in Nutrition and Food Science Journal, 12(2), 727–736. Enviro Research Publishers. 
https://doi.org/10.12944/crnfsj.12.2.19 

4. Dessta, T. N., & Terefe, Z. K. (2024). Development of maize-based instant porridge flour formulated using 
sweet lupine, orange-fleshed sweet potato, and moringa leaf powder. Food Science and Nutrition. Wiley. 
https://doi.org/10.1002/fsn3.4483 

5. Hagos, M., Redi-Abshiro, M., Chandravanshi, B. S., & Yaya, E. E. (2022). Development of Analytical 
Methods for Determination of β -Carotene in Pumpkin (Cucurbita maxima) Flesh, Peel, and Seed Powder 

1

5

10

17

Page 13 of 18 - Integrity Submission Submission ID trn:oid:::13990:103225081

Page 13 of 18 - Integrity Submission Submission ID trn:oid:::13990:103225081



Scifood 

Volume 19 105  2025 

Samples. International Journal of Analytical Chemistry, 2022. Hindawi Limited. 
https://doi.org/10.1155/2022/9363692 

6. Kristianto, Y., Wignyanto, W., Argo, B. D., & Santoso, I. (2021). Antioxidant increase by response surface 
optimization and bayesian neural network modelling of pumpkin (Cucurbita moschata duch) freezing. Food 
Research, 5(3), 73–82. Rynnye Lyan Resources. https://doi.org/10.26656/fr.2017.5(3).598 

7. Amin, M. Z., Islam, T., Uddin, M. R., Uddin, M. J., Rahman, M. M., & Satter, M. A. (2019). Comparative 
study on nutrient contents in the different parts of indigenous and hybrid varieties of pumpkin (Cucurbita 
maxima Linn.). Heliyon, 5(9). Elsevier BV. https://doi.org/10.1016/j.heliyon.2019.e02462 

8. Mustika, A. R., & Kartika, W. D. (2020). Formulation of yellow pumpkin cookies with mocaf (Modified 
cassava flour) flour addition as a snack for the obese community. Food Research, 4, 109–113. Rynnye Lyan 
Resources. https://doi.org/10.26656/fr.2017.4(S3).S02  

9. Ratnawati, L., Desnilasari, D., Kumalasari, R., & Surahman, D. N. (2020). Characterization of modified 
cassava flour (Mocaf)-based biscuits substituted with soybean flour at varying concentrations and particle 
sizes. Food Research, 4(3), 645–651. Rynnye Lyan Resources. https://doi.org/10.26656/fr.2017.4(3).282 

10. Afifah, N., & Ratnawati, L. (2017). Quality assessment of dry noodles made from blend of mocaf flour, rice 
flour and corn flour. IOP Conference Series: Earth and Environmental Science, 101(1). IOP Publishing. 
https://doi.org/10.1088/1755-1315/101/1/012021 

11. Mahmudah, N. A., Mardiana, N. A., Putra, A. W., Purnomo, P., Widigdyo, A., & Kurniawan, D. (2024). 
Quality characteristics of modified cassava flour (mocaf) cookies incorporated with chicken meat and carrot 
puree as nutritious snack towards children. Journal of Food Science and Technology (Iran), 21(150), 64–75. 
Tarbiat Modares University and Association of Food Scientists and Technologists of Iran (AFSTI). 
https://doi.org/10.22034/FSCT.21.150.64 

12. Naiker, T. S., Gerrano, A., & Mellem, J. (2019). Physicochemical properties of flour produced from different 
cowpea (Vigna unguiculata) cultivars of Southern African origin. Journal of Food Science and Technology, 
56(3), 1541–1550. Springer Science and Business Media LLC. https://doi.org/10.1007/s13197-019-03649-1 

13. Sotelo-Díaz, L. I., Igual, M., Martínez-Monzó, J., & García-Segovia, P. (2023). Techno-Functional 
Properties of Corn Flour with Cowpea (Vigna unguilata) Powders Obtained by Extrusion. Foods, 12(2). 
MDPI AG. https://doi.org/10.3390/foods12020298 

14. Kewuyemi, Y. O., & Adebo, O. A. (2024). Complementary nutritional and health promoting constituents in 
germinated and probiotic fermented flours from cowpea, sorghum and orange fleshed sweet potato. Scientific 
Reports, 14(1). Springer Science and Business Media LLC. https://doi.org/10.1038/s41598-024-52149-6 

15. Jeong, D., & Chung, H. J. (2019). Physical, textural and sensory characteristics of legume-based gluten-free 
muffin enriched with waxy rice flour. Food Science and Biotechnology, 28(1), 87–97. Springer Science and 
Business Media LLC. https://doi.org/10.1007/s10068-018-0444-8 

16. Ratnaningsih, N., Suparmo, Harmayani, E., & Marsono, Y. (2020). Physicochemical properties, in vitro 
starch digestibility, and estimated glycemic index of resistant starch from cowpea (Vigna unguiculata) starch 
by autoclaving-cooling cycles. International Journal of Biological Macromolecules, 142, 191–200. Elsevier 
BV. https://doi.org/10.1016/j.ijbiomac.2019.09.092 

17. AOAC. (2005). Official Standard of Analysis of OAC International. 16th ed. AOAC International. Arlington, 
Virginia, USA: Association of Official Analytical Chemists, Inc (16th ed, Vol. 1) 

18. Rodriguez-Jimenez, J. R., Amaya-Guerra, C. A., Baez-Gonzalez, J. G., Aguilera-Gonzalez, C., Urias-Orona, 
V., & Nino-Medina, G. (2018). Physicochemical, Functional, and Nutraceutical Properties of Eggplant 
Flours Obtained by Different Drying Methods. Molecules, 23(12), 3210. MDPI AG. 
https://doi.org/10.3390/molecules23123210 

19. Singleton, V. L., Orthofer, R., & Lamuela-Raventós, R. M. (1999). [14] Analysis of total phenols and other 
oxidation substrates and antioxidants by means of folin-ciocalteu reagent (pp. 152–178). Elsevier. 
https://doi.org/10.1016/S0076-6879(99)99017-1 

20. Rets’epile, P. M., Manoharan, K. P., & Sibusisiwe, M. (2020). DPPH radical scavenging activity of extracts 
from Urtica urens (Urticaceae). Journal of Medicinal Plants Research, 14(5), 232–238. Academic Journals. 
https://doi.org/10.5897/JMPR2019.6880 

21. Haliza, W., & Widowati, S. (2021). The characteristic of different formula of low tannin sorghum instant 
porridge. IOP Conference Series: Earth and Environmental Science, 653(1). IOP Publishing. 
https://doi.org/10.1088/1755-1315/653/1/012124 

22. Harusekwi Julien, S. (2016). Development of Fermented Corn and Rapoko Blend Instant Porridge. 
International Journal of Nutrition and Food Sciences, 5(4), 246. Science Publishing Group. 
https://doi.org/10.11648/j.ijnfs.20160504.13 

Page 14 of 18 - Integrity Submission Submission ID trn:oid:::13990:103225081

Page 14 of 18 - Integrity Submission Submission ID trn:oid:::13990:103225081



Scifood 

Volume 19 106  2025 

23. Awolu, O. O., Oluwaferanmi, P. M., Fafowora, O. I., & Oseyemi, G. F. (2015). Optimization of the extrusion 
process for the production of ready-to-eat snack from rice, cassava and kersting’s groundnut composite 
flours. LWT, 64(1), 18–24. Elsevier BV. https://doi.org/10.1016/j.lwt.2015.05.025  

24. Subedi, S., Suttisansanee, U., Kettawan, A., Chupeerach, C., Khemthong, C., Thangsiri, S., & On-nom, N. 
(2022). Food Fortification of Instant Pulse Porridge Powder with Improved Iron and Zinc Bioaccessibility 
Using Roselle Calyx. Nutrients, 14(19). MDPI AG. https://doi.org/10.3390/nu14194070 

25. Slamet, A., Kanetro, B., & Setiyoko, A. (2021). The Study of Physic Chemical Properties and Preference 
Level of Instant Porridge Made of Pumpkin and Brown Rice. International Journal on Food, Agriculture and 
Natural Resources (IJFANRES), 2(2), 20–26. Jember University. https://doi.org/10.46676/ij-fanres.v2i2.29 

26. Slamet, A., Praseptiangga, D., Rofandi, H., & Samanhudi. (2019). Physicochemical and Sensory Properties 
of Pumpkin (Cucurbita moschata D) and Arrowroot (Marantha arundinaceae L) Starch-based Instant 
Porridge. International Journal on Advanced Science, Engineering and Information Technology, 9(2). Insight 
Society. http://doi.org/10.18517/ijaseit.9.2.7909 

27. Otondi, E. A., Nduko, J. M., & Omwamba, M. (2020). Physico-chemical properties of extruded cassava-chia 
seed instant flour. Journal of Agriculture and Food Research, 2. Elsevier BV. 
https://doi.org/10.1016/j.jafr.2020.100058 

28. Yusuf, M. T. O., Masahid, A. D., Ratnawati, L., Indrianti, N., Ekafitri, R., Sholichah, E., Afifah, N., 
Sarifudin, A., Hikal, D. M., Sami, R., Khojah, E., Aljahani, A. H., Al-Moalem, M. H., & Fikry, M. (2022). 
Impact of Heating Temperature on the Crystallization, Structural, Pasting, and Hydration Properties of Pre-
Gelatinized Adlay Flour and Its Implementation in Instant Porridge Product. Crystals, 12(5). MDPI AG. 
https://doi.org/10.3390/cryst12050689 

29. Chen, C., Jiang, S., Li, M., Li, Y., Li, H., Zhao, F., Pang, Z., & Liu, X. (2021). Effect of high temperature 
cooking on the quality of rice porridge. International Journal of Agricultural and Biological Engineering 
(IJABE), 14(5), 247–254. Chinese Society of Agricultural Engineering. 
https://doi.org/10.25165/j.ijabe.20211405.6412 

30. Brishti, F. H., Chay, S. Y., Muhammad, K., Ismail-Fitry, M. R., Zarei, M., Karthikeyan, S., & Saari, N. 
(2020). Effects of drying techniques on the physicochemical, functional, thermal, structural and rheological 
properties of mung bean (Vigna radiata) protein isolate powder. Food Research International, 138. Elsevier 
BV. https://doi.org/10.1016/j.foodres.2020.109783 

31. Mohammed, H. H., Tola, Y. B., Taye, A. H., & Abdisa, Z. K. (2022). Effect of pretreatments and solar tunnel 
dryer zones on functional properties, proximate composition, and bioactive components of pumpkin 
(Cucurbita maxima) pulp powder. Heliyon, 8(10). Elsevier BV. 
https://doi.org/10.1016/j.heliyon.2022.e10747 

32. Charles, A. L., Cato, K., Huang, T. C., Chang, Y. H., Ciou, J. Y., Chang, J. S., & Lin, H. H. (2016). Functional 
properties of arrowroot starch in cassava and sweet potato composite starches. Food Hydrocolloids, 53, 187–
191. Elsevier BV.  https://doi.org/10.1016/j.foodhyd.2015.01.024 

33. Bekele, D. W., & Emire, S. A. (2023). Effects of pre-drying treatment and particle sizes on physicochemical 
and structural properties of pumpkin flour. Heliyon, 9(11). Elsevier BV. 
https://doi.org/10.1016/j.heliyon.2023.e21609  

34. Yi-Shen, Z., Shuai, S., & Fitzgerald, R. (2018). Mung bean proteins and peptides: Nutritional, functional and 
bioactive properties. Food and Nutrition Research, 62. SNF Swedish Nutrition Foundation. 
https://doi.org/10.29219/fnr.v62.1290  

35. Wahjuningsih, S. B., Anggraeni, D., Siqhny, Z. D., Triputranto, A., Elianarni, D., Purwitasari, L., & Azkia, 
M. N. (2023). Formulation, Nutritional and Sensory Evaluation of Mocaf (Modified Cassava Flour) Noodles 
with Latoh (Caulerpa lentillifera) Addition. Current Research in Nutrition and Food Science, 11(3), 1008–
1021. Enviro Research Publishers. https://doi.org/10.12944/CRNFSJ.11.3.08 

36. Aljahani, A. H. (2022). Wheat-yellow pumpkin composite flour: Physico-functional, rheological, antioxidant 
potential and quality properties of pan and flat bread. Saudi Journal of Biological Sciences, 29(5), 3432–
3439. Elsevier BV. https://doi.org/10.1016/j.sjbs.2022.02.040 

37. Mahgoub, S. A., Mohammed, A. T., & Mobarak, E.-A. (2020). Physiochemical, Nutritional and 
Technological Properties of Instant Porridge Supplemented with Mung Bean. Food and Nutrition Sciences, 
11(12), 1078–1095. Scientific Research Publishing, Inc. https://doi.org/10.4236/fns.2020.1112076 

38. Batool, M., Ranjha, M. M. A. N., Roobab, U., Manzoor, M. F., Farooq, U., Nadeem, H. R., Nadeem, M., 
Kanwal, R., Abdelgawad, H., Al Jaouni, S. K., Selim, S., & Ibrahim, S. A. (2022). Nutritional Value, 
Phytochemical Potential, and Therapeutic Benefits of Pumpkin (Cucurbita sp.). In Plants (Vol. 11, Issue 11). 
MDPI AG. https://doi.org/10.3390/plants11111394 

Page 15 of 18 - Integrity Submission Submission ID trn:oid:::13990:103225081

Page 15 of 18 - Integrity Submission Submission ID trn:oid:::13990:103225081



Scifood 

Volume 19 107  2025 

39. Tarahi, M., Abdolalizadeh, L., & Hedayati, S. (2024). Mung bean protein isolate: Extraction, structure, 
physicochemical properties, modifications, and food applications. In Food Chemistry (Vol. 444). Elsevier 
BV. https://doi.org/10.1016/j.foodchem.2024.138626 

40. Irakli, M., Lazaridou, A., & Biliaderis, C. G. (2021). Comparative evaluation of the nutritional, 
antinutritional, functional, and bioactivity attributes of rice bran stabilized by different heat treatments. 
Foods, 10(1). MDPI AG. https://doi.org/10.3390/foods10010057 

41. Govender, L., Siwela, M., & Denhere, S. (2022). The Effect of Adding Bambara Groundnut (Vigna 
subterranea) on the Physical Quality, Nutritional Composition and Consumer Acceptability of a Provitamin 
A-Biofortified Maize Complementary Instant Porridge. Diversity, 14(12). MDPI AG. 
https://doi.org/10.3390/d14121088 

42. Bello, F. A., Folademi, M. A., & Iwok, L. J. (2022). Development of Pearl Millet Flour-Based Cookies 
Supplemented Upplemented with Mung Bean and Orange Mung Mung Bean And Orange Fleshed Sweet 
Potato Flours. Annals of the University Dunarea de Jos of Galati, Fascicle VI: Food Technology, 46(1), 155–
168. Universitatea Dunarea de Jos din Galati. https://doi.org/10.35219/FOODTECHNOLOGY.2022.1.12 

43. Khaket, T. P., Dhanda, S., Jodha, D., & Singh, J. (2015). Purification and biochemical characterization of 
dipeptidyl peptidase-II (DPP7) homologue from germinated Vigna radiata seeds. Bioorganic Chemistry, 63, 
132–141. Elsevier BV. https://doi.org/10.1016/j.bioorg.2015.10.004  

44. Hussain, A., Kausar, T., Din, A., Murtaza, M. A., Jamil, M. A., Noreen, S., Rehman, H. ur, Shabbir, H., & 
Ramzan, M. A. (2021). Determination of total phenolic, flavonoid, carotenoid, and mineral contents in peel, 
flesh, and seeds of pumpkin (Cucurbita maxima). Journal of Food Processing and Preservation, 45(6). 
Hindawi Limited. https://doi.org/10.1111/jfpp.15542 

45. Rawson, A., Tiwari, B. K., Tuohy, M. G., O’Donnell, C. P., & Brunton, N. (2011). Effect of ultrasound and 
blanching pretreatments on polyacetylene and carotenoid content of hot air and freeze dried carrot discs. 
Ultrasonics Sonochemistry, 18(5), 1172–1179. Elsevier BV. https://doi.org/10.1016/j.ultsonch.2011.03.009 

46. Liu, X., Xia, B., Hu, L. T., Ni, Z. J., Thakur, K., & Wei, Z. J. (2020). Maillard conjugates and their potential 
in food and nutritional industries: A review. In Food Frontiers (Vol. 1, Issue 4, pp. 382–397). Wiley. 
https://doi.org/10.1002/fft2.43 

47. Chikpah, S. K., Korese, J. K., Sturm, B., & Hensel, O. (2022). Colour change kinetics of pumpkin (Cucurbita 
moschata) slices during convective air drying and bioactive compounds of the dried products. Journal of 
Agriculture and Food Research, 10. Elsevier BV. https://doi.org/10.1016/j.jafr.2022.100409 

48. Xiao, H. W., Law, C. L., Sun, D. W., & Gao, Z. J. (2014). Color Change Kinetics of American Ginseng 
(Panax quinquefolium) Slices During Air Impingement Drying. Drying Technology, 32(4), 418–427. 
Informa UK Limited. https://doi.org/10.1080/07373937.2013.834928 

49. Melese, A. D., & Keyata, E. O. (2022). Effects of blending ratios and baking temperature on physicochemical 
properties and sensory acceptability of biscuits prepared from pumpkin, common bean, and wheat composite 
flour. Heliyon, 8(10). Elsevier BV. https://doi.org/10.1016/j.heliyon.2022.e10848 

50. Provesi, J. G., Dias, C. O., & Amante, E. R. (2011). Changes in carotenoids during processing and storage 
of pumpkin puree. Food Chemistry, 128(1), 195–202. Elsevier BV.  
https://doi.org/10.1016/j.foodchem.2011.03.027 

51. Indrianingsih, A. W., Rosyida, V. T., Darsih, C., Apriyana, W., Iwansyah, A. C., Khasanah, Y., 
Kusumaningrum, A., Windarsih, A., Herawati, E. R. N., Muzdalifah, D., & Sulistyowaty, M. I. (2024). 
Physicochemical properties, antioxidant activities, β-carotene content, and sensory properties of cookies 
from pumpkin (Cucurbita moschata) and modified cassava flour (Manihot esculenta). Bioactive 
Carbohydrates and Dietary Fibre, 31. Elsevier BV. https://doi.org/10.1016/j.bcdf.2023.100398 

52. Herminiati, A., Kristanti, D., Rimbawan, R., Dewi Astuti, I., Sutisna Achyadi, N., & Yuliantika, N. (2020). 
Characteristics of inulin-enriched instant porridge and its effectiveness to increase calcium absorption in 
infant rat models. Current Research in Nutrition and Food Science, 8(1), 256–267. Enviro Research 
Publishers. https://doi.org/10.12944/CRNFSJ.8.1.24 

53. Márquez-Cardozo, C. J., Caballero-Gutiérrez, B. L., Ciro-Velázquez, H. J., & Restrepo-Molina, D. A. 
(2021). Effect of pretreatment and temperature on the drying kinetics and physicochemical and techno-
functional characteristics of pumpkin (Cucurbita maxima). Heliyon, 7(4), e06802. 
https://doi.org/10.1016/J.HELIYON.2021.E06802 

54. Hussain, A., Kausar, T., Sehar, S., Sarwar, A., Ashraf, A. H., Jamil, M. A., Noreen, S., Rafique, A., Iftikhar, 
K., Aslam, J., Quddoos, M. Y., Majeed, M. A., & Zerlasht, M. (2022). Utilization of pumpkin, pumpkin 
powders, extracts, isolates, purified bioactives and pumpkin based functional food products: A key strategy 
to improve health in current post COVID 19 period: An updated review. In Applied Food Research (Vol. 2, 
Issue 2). Elsevier B.V. https://doi.org/10.1016/j.afres.2022.100241 

Page 16 of 18 - Integrity Submission Submission ID trn:oid:::13990:103225081

Page 16 of 18 - Integrity Submission Submission ID trn:oid:::13990:103225081



Scifood 

Volume 19 108  2025 

55. Aini, N., Dwiyanti, H., Setyawati, R., Sustriawan, B., & Syukur, A. (2023). Effect of Packaging and Storage 
Temperature to Quality and Shelf-life of Corn Egg-roll. AIP Conference Proceedings, 2583. 
https://doi.org/10.1063/5.0115873 

56. Mišan, A., Petelin, A., Stubelj, M., Mandić, A., Šimurina, O., Pojić, M., Milovanović, I., Jakus, T., Filipčev, 
B., & Jenko Pražnikar, Z. (2017). Buckwheat – enriched instant porridge improves lipid profile and reduces 
inflammation in participants with mild to moderate hypercholesterolemia. Journal of Functional Foods, 36, 
186–194. Elsevier BV. https://doi.org/10.1016/j.jff.2017.06.056 

57. Dankwa, R., Aisala, H., Kayitesi, E., & de Kock, H. L. (2021). The sensory profiles of flatbreads made from 
sorghum, cassava, and cowpea flour used as wheat flour alternatives. Foods, 10(12). MDPI AG.  
https://doi.org/10.3390/foods10123095 

58. Wahjuningsih, S. B., & Susanti, S. (2018). Chemical, physical, and sensory characteristics of analog rice 
developed from the mocaf, arrowroof, and red bean flour. IOP Conference Series: Earth and Environmental 
Science, 102(1). IOP Publishing. https://doi.org/10.1088/1755-1315/102/1/012015 

59. Krstić, S., Miljić, M., Antić-Stanković, J., Božić, D. D., Krivokuća, M. J., & Pirković, A. (2023). Pumpkin 
pulp extracts from a Serbian Cucurbita maxima Breeding Collection: Phenol profile and in vitro 
bioactivity. Food Chemistry Advances, 3. https://doi.org/10.1016/j.focha.2023.100395 

60. Halim, M. A., Wazed, M. A., Al Obaid, S., Ansari, M. J., Tahosin, A., Rahman, M. T., Noor, F., Mozumder, 
N. H. M. R., & Khatun, A. A. (2024). Effect of storage on physicochemical properties, bioactive compounds 
and sensory attributes of drinks powder enriched with pumpkin (Cucurbita moschata L.). Journal of 
Agriculture and Food Research, 18. Elsevier BV. https://doi.org/10.1016/j.jafr.2024.101337 

61. Li, F., Wei, Y., Liang, L., Huang, L., Yu, G., & Li, Q. (2021). A novel low-molecular-mass pumpkin 
polysaccharide: Structural characterization, antioxidant activity, and hypoglycemic potential. Carbohydrate 
Polymers, 251. Elsevier BV.  https://doi.org/10.1016/j.carbpol.2020.117090 

62. Farzana, T., Abedin, M. J., Abdullah, A. T. M., & Reaz, A. H. (2023). Exploring the impact of pumpkin and 
sweet potato enrichment on the nutritional profile and antioxidant capacity of noodles. Journal of Agriculture 
and Food Research, 14, 100849. Elsevier BV. https://doi.org/10.1016/J.JAFR.2023.100849  

 
Funds:  
 This study was supported by Universitas Mercu Buana Yogyakarta. Contract Number:198/B.02/H1/2024. 
Acknowledgments: 
  We want to thank the laboratory technicians and panelists who participated in this research throughout the 
research process. 
Competing Interests: 
 No potential conflict of interest was reported by the author(s).  
Ethical Statement: 
 This study obtained ethical clearance from the Ethical Commission of Universitas Alma Ata, Indonesia, with 
Ref. Number:  KE/AA/VI/10111962/Ec/2024. 
AI Statement: 
 This research is conducted and based on in-house laboratory experiments and does not involve the use of AI 
tools at any stage. 
Contact Address:  
Agus Slamet  
Affiliation: Universitas Mercu Buana Yogyakarta, Faculty of Agroindustry, Department of Food Science and 
Technology, Jl. Wates Km 10 Yogyakarta, Daerah Istimewa Yogyakarta, Indonesia 
Tel.: +628157917452 
E-mail: agus@mercubuana-yogya.ac.id  
ORCID: https://orcid.org/0000-0001-6229-7004  
Author contribution: conceptualisation, methodology, investigation, resources, writing – original draft, project 
administration, and funding acquisition.  
 
Bayu Kanetro 
Affiliation: Universitas Mercu Buana Yogyakarta, Faculty of Agroindustry, Department of Food Science and 
Technology, Jl. Wates Km 10 Yogyakarta, Daerah Istimewa Yogyakarta, Indonesia 
Tel.: +628133030568 
E-mail: bayukanetro@mercubuana-yogya.ac.id  
ORCID: https://orcid.org/0000-0002-4522-5575     
Author contribution: validation, formal analysis, writing – review & editing. 

Page 17 of 18 - Integrity Submission Submission ID trn:oid:::13990:103225081

Page 17 of 18 - Integrity Submission Submission ID trn:oid:::13990:103225081



Scifood 

Volume 19 109  2025 

Heni Purwaningsih  
Affiliation: Research Center for Food Technology and Processing, National Research and Innovation Agency, 
Jl. Jogja Wonosari Km 31.5, Gunungkidul, Yogyakarta, 55861, Indonesia 
Tel.: +6281392967330 
E-mail: heni007@brin.go.id  
ORCID: https://orcid.org/0000-0001-6973-3163  
Author contribution: formal analysis, data curation, writing – review & editing.  
  
Corresponding author: Agus Slamet  
 
Copyright notice:  
© 2025 Authors. Published by HACCP Consulting in https://scifood.eu the official website of the Scifood. This 
journal is owned and operated by the HACCP Consulting s.r.o., Slovakia, European Union www.haccp.sk. This 
is an Open Access article distributed under the terms of the Creative Commons Attribution License CC BY-NC-
ND 4.0 https://creativecommons.org/licenses/by-nc-nd/4.0/, which permits non-commercial re-use, distribution, 
and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or 
built upon in any way.    

Page 18 of 18 - Integrity Submission Submission ID trn:oid:::13990:103225081

Page 18 of 18 - Integrity Submission Submission ID trn:oid:::13990:103225081


