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ABSTRACT 

Food insecurity and nutritional challenges in East Nusa Tenggara Province highlight the need for strategies that 
promote local food diversification. Diversification of functional foods may help address changing dietary patterns, 
particularly the increasing demand for nutritious snack products associated with the growing trend of snackification. 
Probiotic-based functional snacks offer an opportunity to combine potential health benefits with the utilization of local 
food resources. This study aimed to develop a probiotic food bar based on Bose corn and local Timorese legumes and 
to evaluate its nutritional composition, color characteristics, and probiotic viability. An experimental study was 
conducted using a completely randomized design (CRD) with five formulations and three replications. The 
formulations were prepared by modifying Bose corn with local legumes, including peanuts (Arachis hypogaea L.), 
mung beans (Vigna radiata), cowpeas (Vigna unguiculata subsp. unguiculata), and rice beans (Vigna umbellata). 
Lactiplantibacillus plantarum was incorporated into the food bars as a probiotic culture. Among the formulations, F1 
exhibited the most favorable overall characteristics, with a moisture content of 51.49%, ash content of 1.46%, protein 
content of 4.76%, carbohydrate content of 39.99%, crude fiber content of 4.75%, and the lowest fat content (2.31%). F1 
also showed favorable color characteristics, with L*, a*, and b* values of 48.50, 1.55, and 7.70, respectively. Probiotic 
viability increased slightly during the early storage period before declining during subsequent storage, indicating the 
need for further optimization to improve probiotic survival and support its potential functional role. Overall, F1 was 
identified as the most favorable formulation based on its nutritional and color characteristics. The findings highlight 
the potential of Bose corn and local Timorese legumes as ingredients for developing nutritious snack products with 
probiotic potential.  

Keywords: Bose corn, diversification, functional food, legumes, probiotic food bar 

ABSTRAK  

Kerawanan pangan dan masalah gizi di Provinsi Nusa Tenggara Timur menyoroti perlunya strategi diversifikasi 
pangan berbasis sumber daya lokal. Diversifikasi pangan fungsional menjadi penting sebagai respons terhadap 
perubahan pola konsumsi, khususnya meningkatnya konsumsi camilan bergizi (snackification). Camilan 
fungsional berbasis probiotik berpotensi memberikan manfaat kesehatan sekaligus memanfaatkan sumber daya 
pangan lokal. Penelitian ini bertujuan untuk mengembangkan food bar probiotik berbasis jagung dan kacang-
kacangan lokal Timor serta mengevaluasi komposisi gizi, karakteristik warna, dan viabilitas probiotik. Penelitian 
eksperimental dilakukan menggunakan Rancangan Acak Lengkap dengan lima formulasi dan tiga ulangan. 
Formulasi food bar dibuat melalui modifikasi jagung Bose dengan penambahan kacang-kacangan lokal, yaitu 
kacang tanah (Arachis hypogaea L.), kacang hijau (Vigna radiata), kacang tunggak (Vigna unguiculata subsp. 
unguiculata), dan kacang beras (Vigna umbellata). Lactiplantibacillus plantarum ditambahkan ke dalam food bar 
sebagai kultur probiotik. Hasil penelitian menunjukkan bahwa F1 memiliki karakteristik keseluruhan yang paling 
baik, dengan kadar air 51,49%, kadar abu 1,46%, protein 4,76%, karbohidrat 39,99%, serat kasar 4,75%, dan kadar 
lemak terendah (2,31%) dibandingkan dengan formulasi lainnya. F1 juga menunjukkan karakteristik warna yang 
baik, dengan nilai L* 48,50, a* 1,55, dan b* 7,70. Viabilitas probiotik selama penyimpanan menunjukkan 
penurunan, sehingga diperlukan optimasi lebih lanjut untuk meningkatkan viabilitas probiotik dan mendukung 
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potensi fungsionalnya. Secara keseluruhan, F1 ditetapkan sebagai formulasi yang paling baik berdasarkan 
karakteristik gizi dan warnanya. Hasil penelitian ini menunjukkan potensi jagung Bose dan kacang-kacangan lokal 
Timor sebagai bahan baku dalam pengembangan produk camilan bergizi dengan potensi probiotik. 

Kata kunci: diversifikasi, food bar probiotik, jagung Bose, legum, pangan fungsional 

Introduction  

      East Nusa Tenggara (NTT) faces significant challenges in fulfilling nutritional requirements because of 
its high susceptibility to food insecurity. The province records the highest proportion of residents 
experiencing moderate to severe food insecurity in Indonesia, necessitating targeted interventions to 
mitigate its adverse effects on community productivity and overall quality of life (Nainupu, 2023).  NTT had 
the second-highest prevalence of moderate to severe food insecurity nationwide in 2024, at 14.48%, far 
exceeding the national average of 4.02% (Badan Pusat Statistik, 2025). This condition is also linked to the 
high prevalence of stunting in NTT, which stood at 17% in 2024 (BPS Provinsi Nusa Tenggara Timur, 2025). 
To overcome nutritional challenges, particularly stunting, diversification of functional foods is essential. 
This can be achieved by reducing dependence on rice as the staple food and broadening the variety of 
food sources and products (Nisak et al., 2025). East Nusa Tenggara has a variety of local foods rooted in 
local knowledge, which play an important role in food sustainability and biodiversity (Widowati & 
Nurfitriani, 2023). Nevertheless, the implementation of local food diversification is still limited and faces 
several constraints. Therefore, the utilization and development of nutritionally valuable local food 
resources into diverse and convenient food products are important strategies for supporting food 
diversification in NTT. 
      Corn is a staple food in East Nusa Tenggara and is considered a potential alternative to rice. In 2023, 
corn production in NTT reached 648,305 tons, with South Central Timor Regency recording the highest 
output (Badan Pusat Statistik Provinsi Nusa Tenggara Timur, 2024). However, the diversification of corn-
based products remains limited (Wijana et al., 2024). One traditional Timorese corn-based dish is jagung 
Bose (Bose corn), which is prepared by removing the corn husks, combining it with legumes, and boiling 
the mixture until tender, then mixing it with coconut milk and adding seasoning (Manek & Rato, 2024). The 
use of corn and legumes in Bose corn provides a combination of carbohydrate and plant-based protein 
sources, indicating its potential as a nutritious local food base for further product development. This food 
demonstrates that locally produced corn and legumes have potential to be developed for food 
diversification by improving their nutritional and functional properties. 
 Functional food diversification is also consistent with the global trend towards snackification, where 
consumers increasingly prefer healthier and more nutritious snacks in addition to staple foods (Boukid et 
al., 2022). Moreover, safe, healthy, and nutritious snack products play an important role in supporting child 
growth (Soru et al., 2025) and have been identified as an effective intervention strategy for reducing 
stunting (Viana & Qori’ah, 2024). Transforming Bose corn with local Timorese legumes into a food bar 
represents a strategic approach to developing a convenient and nutritionally valuable snack based on local 
food resources. Food bars are compact, bar-shaped, nutrient-rich products that are popular and practical. 
They may function as supplementary nutrition for athletes, protein sources, complementary foods for 
infants and young children, healthy snacks for school-age children, and emergency food during disasters 
or crises (Ananthan et al., 2021; Hadi et al., 2018; Rizkaprilisa et al., 2023). Therefore, evaluating the 
nutritional composition of a food bar formulated from local corn and legumes is important to determine 
its potential as a nutritious food product. 
 The functional properties of food bars can be enhanced by incorporating probiotics (Rajagukguk et al., 
2022). Probiotics are live microorganisms that confer health benefits when consumed in adequate 
amounts, including supporting gut microbiota balance, immune function, nutrient absorption, and 
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metabolic health (Ramadhani et al., 2024; Suciati & Safitri, 2021). Lactic acid bacteria, particularly 
Lactobacillus and Bifidobacterium species, are among the most commonly used probiotics (Suciati & Safitri, 
2021). Notably, consumption of Lactiplantibacillus plantarum Dad-13 combined with fructo-
oligosaccharides has been reported to improve gut microbiota composition, nutrient absorption, and 
growth parameters in stunted children (Gunawan et al., 2022).   Several studies have demonstrated the 
feasibility of incorporating probiotics into cereal- and legume-based snacks. Rajagukguk et al. (2022) 
reported that pulse-based snack bars fortified with Lactiplantibacillus plantarum showed potential for 
maintaining probiotic survival, while de Paula Antunes et al. (2025) found that cereal bars containing 
Bacillus clausii maintained viability above 6.5 log CFU/g during 60 days of storage. Castillo-Escandón et al. 
(2023) also developed a corn- and legume-based snack containing Lactobacillus acidophilus. However, 
limited research has explored food bars using Timorese local legumes (Puspita et al., 2021), particularly 
those formulated with Bose corn and L. plantarum. Therefore, this study aimed to develop an L. plantarum-
fortified food bar based on Bose corn and local Timorese legumes and to evaluate its nutritional 
composition, colour characteristics, and probiotic viability.  

Materials and methods  

Materials and equipment 

The materials used in this research were Bose corn and local Timorese legumes (peanut, mungbean, 
cowpeas, rice bean), salt, coconut milk powder, coconut milk, xanthan gum (4%), savu liquid sugar, and 
probiotics Lactiplantibacillus plantarum. The chemical materials used include Potassium Sulfate (K2SO4), 
Copper Sulfate (CuSO4), Sulfuric Acid (H₂SO₄), Sodium Hydroxide (NaOH), Zinc (Zn), Hydrochloric Acid 
(HCl), Phenolphthalein indicator, n-Hexane, and Acetone, Buffered Peptone Water (Merck) (0.1% BPW), 
MRS Agar (Merck) with 1% CaCO3. The equipment used included cake pan, chopper (Kris), Blender (Philip 
HR2116/60), dehydrator (Notaus), oven (Kris), digital scale (Kris), analitcal scales (Ohouse pioneer), oven 
(Memmert), incubator (memmert), Rotary evaprator (Buchi R-210), Soxlet set (Heating mantle B-One), 
furnace (Mini Furnace B-One), Refux (Hotplate stirrer Thermo Scientific Cimarec), vaccum pump (Buchi V-
700), UV-Vis Spectrometer (Therno Scientific Genesys 150), micropipet (eppendorf), Autoclave (Hirayama), 
Laminar Air Flow, Texture Profile Analyzer (AMETEK Brookfield), and colorimeter (CHNSpec CS-10 10, 
China). 

Research methods 

The research methods used in this study were a laboratory experiment with a Completely Randomized 
Design (CRD). There were five formulations (F1-F5) and three replications, with a total of 15 experimental 
units. The formulations were presented in Table 1. The research was conducted in Kupang, East Nusa 
Tenggara.  

Table 1. Formulation of probiotic food bars made of Bose corn and local Timor legumes 

Ingredients 
Formulation (g) 

F1 F2 F3 F4 F5 

Bose corn 125 125 125 125 125 

Peanut 25 25 25 25 25 

Mungbean 90 100 75 50 60 

Cowpeas 50 50 75 100 75 

Rice bean 50 40 40 40 55 

Salt 2.5 2.5 2.5 2.5 2.5 

Coconut milk 
powder 

7.5 7.5 7.5 7.5 7.5 

Coconut milk 50 50 50 50 50 
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Ingredients 
Formulation (g) 

F1 F2 F3 F4 F5 

Xanthan gum (4%) 50 50 50 50 50 

Savu liquid sugar 50 50 50 50 50 

Probiotics 
1 capsule/100 

g 
1 capsule/100 

g 
1 capsule/100 

g 
1 capsule/100 

g 
1 capsule/100 

g 

Note: Probiotics were added twice  

The process of making a probiotic food bar 

The traditional Bose corn processing method was modified to produce and develop food bars. Corn 
(Zea mays) and local Timorese legumes including peanuts (Arachis hypogaea L.), mung beans (Vigna 
radiata), cowpeas (Vigna unguiculata subsp. unguiculata), and rice beans (Vigna umbellata) were sorted, 
washed, soaked, boiled separately until tender, dried using a dehydrator for 3 hours at 60°C, and ground 
using a chopper. These main ingredients were mixed with supplementary ingredients to form the food bar 
following the formulations in Table 1. The binding agents used were xanthan gum (4%) and Savu liquid 
sugar. Probiotics (Lactiplantibacillus plantarum) were added at a concentration of one capsule per 100 g. 
The first probiotic addition was performed during mixing, followed by fermentation for 6 hours. The dough 
was then baked at 200°C for 20 minutes. After cooling, a second probiotic addition at the same dose was 
applied. The food bars were cut (10 x 2 x 1,5 cm), packaged in plastic bags, and stored under refrigeration 
for four weeks. 

Research parameters  

 Basic nutritional component analysis, including proximate and crude fiber content, was conducted 
following the method of AOAC (2005). Color parameters were recorded in the CIELAB system, including 
lightness (L*), redness/greenness (a*), and yellowness/blueness (b*). Measurements were taken at three 
different points on the surface of each sample, and the mean values were reported.  
      Probiotic viability was evaluated over four weeks using the Total Plate Count (TPC) method following 
Antunes et al. (2025); Soru et al. (2025); Maisto et al. (2021), with some modifications. A 25 g sample was 
homogenized and diluted with 225 mL of 0.1% Buffered Peptone Water (BPW). From this suspension, 1 mL 
was transferred into 9 mL of 0.1% BPW and serially diluted up to 10⁻⁴. An aliquot of 0.1 mL from the 
appropriate dilution was spread onto MRS agar supplemented with 1% CaCO₃. The plates were incubated 
at 37°C for 48 hours. Plates containing 30–300 colonies were counted, and probiotic viability was expressed 
as log CFU/g. Nutritional content, color, and probiotic viability data were analyzed using ANOVA followed 
by Tukey's post hoc test. The best formulation was selected based on overall desirable characteristics. 

Results and discussion  

Basic nutritional components  

This research developed soft refrigerated food bars from local ingredients, namely Bose corn with local 
Timorese legumes, fortified with probiotic L. plantarum to improve the functionality of the food bar, as 
depicted in Figure 1. The basic nutritional composition of probiotic food bars is shown in Table 2. Statistical 
analysis showed that there is no significant difference (p>0.05) in water content, ash content, and protein 
content, but there is a significant difference (p<0.05) in crude fibre content, fat content, and carbohydrate 
content. The differences in nutritional composition among formulations may primarily reflect the different 
proportions of mungbean, cowpea, and rice bean, as the amounts of the other ingredients were kept 
constant. 
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Figure 1. Probiotic food bars formulated from Bose corn and local Timor legumes from 5 different formulations. F1 
    F5 denote the five formulations described in Table 1.  

Table 2. Basic nutritional components of probiotic food bar made of Bose corn and local Timor legumes. 

Components 
(%) 

Formulation 
F1 F2 F3 F4 F5 

Moisture  51.49a ± 1.76 52.70a ± 1.05 51.16a ± 1.05 51.23a ± 0.79 49.76a ± 0.92 
Ash     1.46a ± 0.04    1.38a ± 0.05    1.49a ± 0.18   1.37a ± 0.03   1.33a ± 0.04 
Protein     4.76a ± 0.69    5.11a ± 0.77    5.59a ± 1.13   3.52a ± 1.28   4.52a ± 0.09 
Fat     2.31b ± 0.71    6.26a ± 1.19    5.85a ± 2.06  3.23ab ± 0.81  4.38ab ± 0.51 
Crude fibre     4.75a ± 0.35    4.31ab ± 1.07   3.94ab ± 0.84  2.93ab ± 0.82   2.72b ± 0.26 
Carbohydrate  39.99a ±0.89 34.54b ± 1.09 35.90ab ± 3.76 40.56a ± 0. 70 40.28a ± 0.76 
Note: Numbers followed by the same letter within the same row are not significantly different (p>0.05) based on the 

     Tukey Test 

Moisture content ranged from 49.76 to 52.70. The moisture content across all formulations exceeded 
that of commercial food bars, such as SoyJoy (9.2–11.4%) (Rossi & Sumantri, 2025). This was likely 
attributable to the preparation process, which involved soaking and boiling the Bose corn and legumes, 
combined with insufficient drying and baking conditions (temperature and duration) to adequately reduce 
the moisture level. Low moisture content is preferred in energy bars to prevent deterioration and to 
maintain texture and shelf life (Ekafitri et al., 2020). Although moisture may influence probiotic survival, 
excessive moisture can increase the risk of microbial deterioration and reduce product stability.  A previous 
study on pumpkin-soybean flour emergency food bar noted that lower moisture content reduces bacterial 
growth and extends shelf life, while higher moisture content promotes microbial activity and accelerates 
spoilage (Safira & Yulistiani, 2025). Another study on snack bars made from chickpeas and green lentils 
enriched with L. plantarum reported moisture contents of 4.33% and 6.00%, respectively (Rajagukguk et 
al., 2022). Therefore, further optimization of processing conditions is necessary to reduce the water content 
while preserving probiotic viability and maintaining desirable texture.  

Statistical analysis showed that there is no significant difference (p>0.05) in ash content among the 
formulations, and the values range from 1.33% to 1.4%. This result indicates that the formulations had 
similar total mineral contents.  Minerals are essential for maintaining human health, and inadequate intake 
can result in significant health problems (Jindal et al., 2023). Bose corn was dehulled to become corn 
kernels, which means the outer layer of the corn seed is removed. A study reported that dehulling of the 
grains or seeds can improve the palatability and cooking quality, but this process can reduce the nutritional 
value of the grains because of the loss of their bran and germ, which are rich in vitamins and minerals, 
especially the loss of B vitamins and essential minerals such as calcium, iron, and magnesium (Ismaila & 

F1 F2 F3 

F4 F5 
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Onyeke, 2022). This probiotic food bar study is limited to total ash content. Further study is required to 
understand the mineral composition and examine the vitamins and mineral enrichment if required, to 
increase the functionality of the probiotic food bar and meet the dietary requirements.  

Statistical analysis showed that the protein content among the formulations is not significantly different 
(p>0.05).  Protein content ranged from 3.52% (F4) to 5.59% (F3) across the formulations. This result shows 
that the variability in protein levels was likely influenced by the proportion of legumes used as the primary 
protein sources. Using natural, complementary ingredients allows the development of protein bars with a 
more balanced nutritional composition while eliminating the need for potentially harmful additives (Duda-
Seiman et al., 2025). Cereals and legumes contain various proteins and are diverse in their amino acids, 
making cereals and legumes valuable and versatile sources of high-quality plant-based nutrition (Jindal et 
al., 2023).  

The fat content differed significantly (p < 0.05) among formulations, ranging from 2.31% in F1 to 6.26% 
in F2. This variation can be attributed to the differing legume proportions used across formulations; 
specifically, F2 contained the highest amount of mungbean (100 g) relative to cowpea (50 g) and rice bean 
(40 g). Although mungbean is classified as a low-fat legume, with a reported crude fat content of 
approximately 1.52 ± 0.31% (Pokharel et al., 2024), the combined contribution of multiple legumes and 
ingredients likely accounted for the elevated fat level in F2. However, a limitation of this study is that only 
total fat content was measured, without profiling specific fatty acids. From a nutritional standpoint, food 
bar formulation requires balancing ingredient ratios while adhering to low-fat dietary guidelines (<20% of 
total energy intake) to optimize lipid profiles, such as reducing LDL and HDL cholesterol   (Hadi et al., 2018). 
Notably, plant-based snack bars, such as those made from glutinous rice and yellow pumpkin powder, 
have been shown to reduce blood cholesterol levels in animal models (Mustofa et al., 2021 

Carbohydrate content differed significantly among the probiotic food bar formulations (p < 0.05), 
ranging from 34.54% (F2) to 40.56% (F4). Crude fibre content also varied significantly (p < 0.05), ranging 
from 2.72% (F5) to 4.75% (F1). These differences may be attributed to the varying proportions of mung 
beans, rice beans, and cowpeas incorporated with Bose corn. Dietary fibre is an important component of 
functional food bars because it supports digestive health by promoting bowel regularity and beneficially 
modulating the gut microbiota (Ramadhani et al., 2024). The nutritional quality of carbohydrates is also 
influenced by their food sources and processing conditions. Compared with corn, legumes generally 
provide more fibre and may result in a slower release of glucose, whereas the glycemic response to corn is 
strongly influenced by processing conditions (Singh et al., 2025). 

Physical property (colour) 

 The colour property (L*, a*, b*) of probiotic food bars is presented in Table 3. Statistical analysis showed 
that there is no significant difference (p>0.05) in the lightness (L*) values and redness/greenness (a*) values 
among the formulations. The L* values ranged from 46.35 to 48.50, and the a* values ranged from 0.31 to 
1.55. These results indicate that the composition of ingredients had less impact on the overall brightness 
and hue.  A significant effect of formulation was observed on the yellowness/blueness (b*) value (p<0.05), 
with a gradual decrease in b* across formulations.  The highest b* values were presented by F1 (7.70) and 
the lowest was presented by F5 (6.25). This result shows that different compositions of ingredients affected 
the yellowness intensity of the food bar. This difference may be associated with differences in the natural 
pigments contributed by the legumes used in the formulations.  Some natural pigments in legumes are 
reported, such as anthocyanins (polyphenols), carotenoids, and chlorophylls (Huang et al., 2022; Krylova et 
al., 2023). Besides the pigments, the Maillard reaction due to heating may also affect the colour of food bars 
(Rajagukguk et al., 2022). 
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Table 3. Colour of probiotic food bars made of Bose corn and local Timor legumes. 

Parameters F1 F2 F3 F4 F5 

L* 48.50a ± 0.57 47.74a ± 1.56 47.57a ± 2.30 46.60a ± 0.42 46.35a ± 1.14 
a*   1.55a ± 0.72   1.16a ± 0.50   0.84a ± 0.97   0.79a ± 1.11   0.31a ± 0.76 
b*   7.70ab ± 0.24   8.41a ± 0.84 7.32abc ± 0.47  6.84bc ± 0.36   6.23c ± 0.45 

Note : Numbers followed by the same letter within the same row are not significantly different (p>0.05) based on the 
       Tukey Test 

Probiotic viability  

Probiotic viability was evaluated over four weeks of refrigerated storage. Probiotic viability data are 
presented in Table 4. Overall, the number of Lactiplantibacillus plantarum was below 106 CFU/g, even at the 
initial storage period, which does not achieve the commonly claimed range of probiotics (106 - 109 CFU/g). 
Thus, this may affect the probiotic functionality of this food bar. However, formulations F3 and F4 showed 
a slight increase in probiotic counts during week 2, reaching approximately 5 log CFU/g, before decreasing 
in subsequent weeks, like the other formulations. By week 4, probiotic counts in all formulations declined 
to approximately 2 log CFU/g. The probiotic count in the capsule used was  5.41 log CFU/g, which was 
lower than the dose stated on the label, consistent with findings reported by Rajagukguk et al. (2022). 
Based on Table 4, probiotic counts in all formulations started at approximately 4 log CFU/g at week 0. 
Overall, probiotic viability increased slightly during the early storage period and then declined 
continuously throughout storage. Formulations F3 and F4 exhibited significantly higher probiotic viability 
compared to other formulations, reaching approximately 5 log CFU/g at week 2. Statistical analysis 
indicated that probiotic viability in F3 and F4 was significantly different from the other formulations (p < 
0.05). However, after week 1, probiotic counts decreased across all treatments, reaching levels of 2-4 log 
CFU/g by week 4. Thus, further effort is needed to increase the viability of the probiotic.  

A study reported that encapsulation and dispersion of Lactobacillus acidophilus in chocolate coating in 
cereal bars protected the probiotic, maintaining a survival rate of 90% and a high number of probiotics 
until 120 days of storage time, with 12,54 log CFU, which is sufficient to promote health benefits (Lasta et 
al., 2021). Another option is enriching the food bar with high-temperature-resistant probiotics or spore-
forming probiotics such as Bacillus claussi strains O/C, SIN, N/R, T, and B. coagulans BC30, or adding the 
probiotics after heat treatment (de Paula Antunes et al., 2025). Even though spore-forming probiotics are 
increasingly demanded in the food industry due to their stability during processing, future studies need to 
evaluate spore-forming probiotics from Bacillus sp. for baked functional foods (Payne et al., 2024). It should 
also be noted that only specific strains have been recognized as probiotics from B. coagulans  (Fijan et al., 
2023) and B. subtillis (Vasilean et al., 2022), especially for incorporating in food bars.  

Table 4. Probiotic viability of probiotic food bar made of Bose corn and local Timor legumes 

Week 
Formulation / number of probiotic (log CFU/g) 

F1 F2 F3 F4 F5 
0  4.15b ± 0.05  4.27 b ± 0.09   4.40 a ± 0.04  4.40 a ± 0.04  4.11 b ± 0.07 
1   4.59b ± 0.03  4.62 b ± 0.10  5.19 a ± 0.13  5.19 a ± 0.13  4.59 b ± 0.08 
2  4.39a ± 0.34  3.94 a ± 0.06  4.30 a ± 0.15  4.30 b ± 0.15  3.90 a ± 0.07 
3  3.53a ± 0.06  3.76 a ± 0.21  3.67 a ± 0.16  3.69 a ± 0.16  3.59 a ± 0.07 
4  2.00a ± 0.89  2.59 a ± 0.11  2.36 a ± 0.39  2.36 a ± 0.39  2.72 a ± 0.12 

Note: Numbers followed by the same letter within the same row are not significantly different (p>0.05) based on the 
            Tukey Test 
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The best formulation 

 The selection of the optimal formulation was based on the integrated evaluation of nutritional 
composition, colour characteristics, and probiotic viability. In this study, greater emphasis was placed on 
achieving a balanced nutritional profile while maintaining acceptable probiotic viability and product 
stability. Although F3 and F4 exhibited the highest probiotic viability during storage, F1 demonstrated the 
most favourable overall characteristics. In particular, F1 had a significantly lower fat content than the other 
formulations, which is considered desirable for a healthier snack bar, and the highest crude fibre content, 
which may provide potential benefits for digestive health. Although the protein content did not differ 
significantly among formulations, the overall nutritional profile of F1 was considered more favourable. 
Therefore, based on the combined assessment of nutritional composition, colour characteristics, and 
probiotic viability, F1 was selected as the optimal formulation.  

Conclusion 
 This study demonstrated the feasibility of developing a novel food bar fortified with Lactiplantibacillus 
plantarum using Bose corn and indigenous Timorese legumes. Among the formulations, F1 was identified 
as the optimal formulation based on its overall characteristics, particularly its favourable colour properties 
and nutritional profile. F1 exhibited the lowest fat content and the highest crude fibre content among the 
formulations, suggesting its potential as a nutritionally valuable snack product. Although F3 and F4 
showed the highest probiotic viability during storage, their viable cell counts remained below the 
commonly recommended level for probiotic food products, which may limit their potential functional 
benefits. Therefore, further optimization of the formulation and processing conditions is required to 
improve probiotic survival during storage while maintaining desirable nutritional and colour 
characteristics. Overall, these findings highlight the potential of indigenous Timorese food resources as 
ingredients for the development of nutritious food products with probiotic potential.  
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