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ABSTRACT 

Traditional fermented products such as dadih have great potential in addressing malnutrition among vulnerable 
populations, including children, the elderly, and individuals with special nutritional needs. This study aimed to 
develop dadih powder using the spray drying method with maltodextrin and gum arabic as encapsulating agents, 
and to contribute to the development of functional foods derived from traditional fermented milk. A completely 
randomized design (CRD) with a single factor was applied, consisting of five formulations of maltodextrin and gum 
arabic, each replicated three times. The results showed that the optimal formulation of 70% maltodextrin and 30% 
gum arabic produced a lactic acid bacteria viability of 9.0 × 10⁷ CFU/g, protein content of 20.57%, moisture content 
of 3.40%, and the highest sensory scores for texture and taste (3.88). Although the lactic acid bacteria count 
decreased from the raw material (5.7 × 10¹⁰ CFU/g), the final product still exceeded the minimum threshold of 10⁶ 
CFU/g required to provide probiotic benefits. With these characteristics, the product meets the criteria of a 
probiotic food and holds potential as a functional food. These findings highlight that spray drying with a 
combination of maltodextrin and gum arabic is an effective method to produce dadih powder with favorable 
nutritional quality, probiotic viability, and sensory attributes, while also enhancing the value of this traditional dairy 
product. 
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ABSTRAK 

Produk fermentasi tradisional seperti dadih memiliki potensi besar dalam mengatasi kekurangan gizi pada 
populasi rentan, seperti anak-anak, lansia, atau individu dengan kebutuhan gizi khusus. Penelitian ini bertujuan 
mengembangkan dadih bubuk menggunakan metode spray drying melalui teknik enkapsulasi maltodekstrin dan 
gum arab, serta memberikan kontribusi terhadap pengembangan produk pangan fungsional berbasis susu 
fermentasi tradisional. Penelitian menggunakan rancangan acak lengkap (RAL) faktor tunggal dengan lima 
formulasi maltodekstrin dan gum arab yang dilakukan dengan tiga kali ulangan. Hasil penelitian menunjukkan 
bahwa formulasi optimal antara maltodekstrin (70%) dan gum arab (30%) menghasilkan viabilitas bakteri asam 
laktat 9,0 x 107  CFU/g, kadar protein 20,57%, kadar air 3,40%, serta sensori terbaik pada tekstur dan rasa (3,88) 
Meskipun terjadi penurunan jumlah bakteri asam laktat dari bahan baku, kandungan probiotik tetap berada di atas 
ambang batas minimum 106 CFU/g. Dengan karakteristik tersebut, produk ini memenuhi kriteria sebagai pangan 
probiotik, dan berpotensi dikembangkan sebagai pangan fungsional. Temuan ini menegaskan bahwa spray drying 
dengan kombinasi malodekstrin dan gum arab dapat menjadi metode yang efektif untuk menghasilkan dadih 
bubuk probiotik dengan kualitas gizi dan sensori yang baik, sekaligus meningkatkan nilai tambah pangan lokal. 

Kata kunci: dadih, spray drying, maltodekstrin, gum arab, pangan fungsional 

Introduction 

The demand for functional foods in Indonesia has increased significantly in recent years, especially 
during the COVID-19 pandemic, with sales of products supporting immune health rising by 20%–40%, 
driven by growing public awareness of the importance of health (Kaur et al., 2022). Functional foods are 
not only designed to provide essential nutrients but also to offer additional health benefits, such as disease 
prevention and improved well-being. During pregnancy, adequate nutritional intake is crucial to support 
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fetal development and maternal health (Dolin et al., 2021). One functional food with great potential is 
dadih, a traditional fermented product from West Sumatra. Dadih is an Indonesian traditional fermented 
dairy product made from buffalo milk through a natural fermentation process. This fermented product is 
naturally rich in probiotics beneficial for digestive health and high in protein and essential amino acids that 
support body tissue growth and repair (Pramana et al., 2025). 

Dadih has the potential to be developed as a functional product to meet the high nutritional demand 
for lactic acid bacteria as probiotics (Arnold et al., 2021). One of the main challenges in developing 
powdered dadih products is maintaining nutritional stability. This challenge arises because the conversion 
from liquid to powder form through spray drying can reduce probiotic viability, decrease heat-sensitive 
vitamin content, and cause protein denaturation due to exposure to high temperatures and stressful 
conditions during the production process. Spray drying is one of the most commonly used processing 
techniques to convert liquid milk into powder, offering a fast and efficient process to reduce moisture 
content and extend product shelf life. This technology is widely applied, particularly in the dairy industry, 
accounting for about 80% of the total commercially produced milk powder (Kumoro et al., 2024). However, 
one limitation of spray drying is its dependence on high temperatures, which can damage heat-sensitive 
nutrients, including probiotics (Marlida et al., 2021). 

Spray drying is a rapid drying process that converts liquid into powder by spraying the liquid into a 
stream of hot gas (Mardawati et al., 2020). However, this process can lead to the loss of certain types of 
lactic acid bacteria that are sensitive to high temperatures. To overcome this issue, the use of encapsulating 
agents such as maltodextrin and gum arabic can help protect probiotics during the spray drying process. 
Maltodextrin is selected for its ability to form a protective coating and its good hydrophilic properties, while 
gum arabic is chosen for its emulsifying properties, which help maintain structure and improve product 
stability during drying (Nguyen et al., 2017; Yusa Ali et al., 2024). The formulation of these two 
encapsulating materials is expected to optimize probiotic protection and maintain the nutritional quality 
of powdered dadih. 

The formulation of instant milk with the addition of powdered dadih requires optimization of 
component composition to ensure optimal probiotic bacterial growth and consistent product quality. The 
use of 80% skim milk in the dadih formulation is based on the natural protein composition of milk, which 
consists of 80% casein and 20% whey protein—proportions proven to be optimal for the fermentation 
process (Malos et al., 2025). Standardizing this formulation is essential to ensure that probiotic viability 
reaches at least 10⁷ CFU/g, as required for probiotic effectiveness in fermented food products (Vinderola et 
al., 2011). With the growing interest in functional foods, powdered dadih can serve as an innovative, value-
added ingredient in ready-to-drink milk and other functional food products. Containing bioactive 
components beneficial to digestive and immune health, powdered dadih holds strong potential for global 
commercialization in support of the international trend toward healthy food consumption (Pramana et al., 
2025). This study aims to develop powdered dadih using the spray drying method through encapsulation 
techniques with maltodextrin and gum arabic. The results of this research are expected to make a 
significant contribution to the development of dadih-based functional food products and to serve as a 
guideline for the food industry in selecting effective processing techniques. Furthermore, it supports 
innovation in the diversification of traditional fermented dairy products and enhances the added value of 
dadih as a local food with strong potential for broad commercialization at both national and international 
levels. 
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Materials and methods 
Materials and equipment 

The materials used in this study included dadih, a fermented dairy product made from buffalo milk 
originating from West Sumatra, Indonesia, Skim milk powder, maltodextrin and gum arabic as 
encapsulating agents.   

Research methodology 

This study employed a completely randomized design (CRD) with a single factor consisting of five 
formulation treatments of maltodextrin and gum arabic: A (100%:0%), B (80%:20%), C (70%:30%), D 
(60%:40%), and E (50%:50%). Each treatment was replicated three times. The data obtained were analyzed 
using analysis of variance (ANOVA), followed by Duncan’s Multiple Range Test (DMRT) at a 5% significance 
level to determine differences among treatments (Djamaris et al., 2024). 

Research implementation 

The raw material used in this study was dadih, a fermented buffalo milk product originating from Nagari 
Aia Dingin, Lembah Gumanti District, West Sumatra. The dadih used was 48 hours old after the 
fermentation process began in bamboo containers. Before further processing, the dadih was characterized 
to determine its probiotic content, fat content, protein content, moisture content, ash content, and total 
lactic acid bacteria. This analysis was conducted to ensure that the dadih contained at least 10¹⁰ CFU/g 
before processing, so that the probiotics in the product would remain effective throughout the drying 
process (Parhusip et al., 2024). 

After the dadih raw material was characterized—meeting the criteria of semi-solid consistency, a 
distinctive sour aroma, and containing at least 10¹⁰ CFU/g of lactic acid bacteria—the next stage was the 
homogenization of dadih with encapsulating agents consisting of maltodextrin (MD) and gum arabic (GA), 
following the method of Sumanti et al. (2016). This process was carried out using a high-speed mixer for 5 
minutes to ensure complete mixing of the encapsulating materials with the dadih. The formulation of 
maltodextrin (MD) and gum arabic (GA) was selected based on the aim of achieving an optimal balance 
between probiotic stability and the sensory characteristics of the product, using appropriate carrier 
materials to optimize encapsulation. The variations in maltodextrin and gum arabic formulations used 
were as follows: A (100% Maltodextrin : 0% Gum Arabic), B (80% Maltodextrin : 20% Gum Arabic), • C (70% 
Maltodextrin : 30% Gum Arabic), D (60% Maltodextrin: 40% Gum Arabic), E (50% Maltodextrin: 50% Gum 
Arabic).  

The drying of the dadih and encapsulant mixture was carried out using the spray drying method, 
referring to (Hanidah et al., mardawati2021) and Seveline (2018). The mixture was fed into a spray dryer 
with an inlet temperature of 140°C and an outlet temperature of 60°C to ensure optimal powder formation 
while maintaining the nutritional content of the final product. This process aimed to reduce the moisture 
content of the dadih, thereby improving its shelf life and product stability. 

The powdered dadih obtained from spray drying was blended with 80 g of skim milk powder for every 
20 g of dadih powder. This formulation was selected to optimize the protein and calcium content in the 
final product and to create a suitable texture for instant milk applications. All equipment used was sterilized 
to maintain product quality and hygiene. The mixing process was carried out aseptically under sterile, 
contamination free conditions to ensure that the final product remained safe and met the quality standards 
of functional foods. The addition of skim milk also aimed to enhance the nutritional value of the final 
product, while improving its texture and flavor. 
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Figure 1. Powdered dadih milk with different formulations : (a) MD 100: GA 0, (b) MD 80: GA 20, (c) MD 70: GA 30, (d) 
MD 60: GA 40, (e) MD 50: GA 50 

Research parameters 

(1) Proximate analysis 

Proximate analysis was carried out based on AOAC 2005: water and ash content using the gravimetric 
method, protein content using the micro Kjeldahl method, and fat content using the Soxhlet method with 
n-hexane as a solvent.  

(2) Total lactic acid bacteria  

The procedure for analyzing the total lactic acid bacteria (LAB) refers to (Li et al., 2024). One ml of the 
sample was dissolved in 9 ml of physiological saline to obtain the initial dilution. Serial dilutions were then 
prepared to the desired levels (e.g., 10⁻⁷, 10⁻⁸, and 10⁻⁹). From each dilution, 0.1 ml of the solution was 
pipetted onto MRS agar in sterile Petri dishes using the spread plate method. The Petri dishes were then 
incubated in an inverted position at 37°C for 48 hours. After incubation, the grown colonies were counted 
using a colony counter, and the number of lactic acid bacteria in the sample was calculated in CFU/g based 
on the detected colony count. This procedure provided information on the total number of lactic acid 
bacteria present in the sample. 

(3) Sensory evaluation  

The hedonic analysis procedure (Setyaningsih et al., 2010) began with the preparation of samples to be 
tested, which were placed in containers labeled with random codes to avoid bias. The sensory evaluation 
involved 25 trained panelists. All panelists were provided with basic knowledge of sensory testing, 
including an understanding of the evaluated attributes and testing procedures, before the assessment. 
Panelists were then asked to assess the samples based on characteristics such as color, aroma, taste, and 
texture using a hedonic scale, where a score of 1 indicated “dislike very much” and a score of 5 indicated 
“like very much.” Each panelist was given a form to record their evaluations, and drinking water was 
provided to cleanse the palate between samples. 

Results and discussion 

(1) Nutritional quality of fresh dadih 

Based on Table 1, the fresh dadih used as the raw material contained 5.7 × 10¹⁰ CFU/g of lactic acid 
bacteria, indicating excellent probiotic quality. The moisture content of fresh dadih reached 83.36%, which 
is typical for fermented dairy products. The protein content of 5.98% and fat content of 8.00% reflect its 
high nutritional value, while the ash content of 0.91% indicates a good mineral composition in the dadih 
raw material. 
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Table 1. Nutritional quality and total LAB of fresh dadih before spray drying 
Analysis Content 

Total  LAB (CFU/g) 5.7 x 1010 
Moisture content (%) 83.36 ± 0.36 

Ash content (%) 0.91 ± 0.007 
Protein content ( % ) 5.98 ± 0.04 

Fat content (%) 8.00 ± 0.17 

(2) Nutritional quality of powder dadih 

In the spray drying process, the encapsulant formulation of maltodextrin (MD) and gum arabic (GA) 
plays a crucial role in maintaining the quality of powdered dadih, particularly in preserving the number of 
lactic acid bacteria (LAB) and nutritional integrity (Medfai et al., 2023). The dadih mixture enriched with the 
optimal MD and GA formulation was atomized into fine droplets and rapidly dried at an inlet temperature 
of 140°C and an outlet temperature of 60°C. The addition of MD and GA before drying helped form a 
protective layer around the probiotics, thereby maintaining their viability during the thermal process 
(Gullifa et al., 2023).  The results of the nutritional quality analysis of powdered dadih with various 
maltodextrin and gum arabic formulations are presented in Table 2. Based on statistical notation, 
treatment A (100% MD : 0% GA) showed the lowest moisture content (2.79%), while treatment E (50% MD: 
50% GA) had the highest moisture content (3.96%). The higher moisture content observed in formulations 
with greater GA proportions is attributed to the hygroscopic nature of gum arabic, which enables it to 
attract and retain water (Jovic et al., 2023). Consequently, formulations containing higher levels of GA 
exhibited higher moisture contents. In contrast, formulations with higher MD proportions tended to have 
lower moisture levels, contributing to improved product stability (Anisuzzaman et al., 2022). 
Table 2. Nutritional quality of powdered dadih milk based on maltodextrin and gum arab formulations 

MD: GA 
Moisture 

content(%) 
Ash content (%) 

Protein 
content(%) 

Fat content (%) LAB (CFU/mg) 

A (100%: 0%) 2.79±0.26e 1.94 ± 0.01e 20.51±0.03d 4.30±0.62e 2 x 107b 
B (80%: 20%) 3.09±0.09d 2.36±0.08d 20.56±0.01c 4.55±0.36d 1.3 x 107c 
C (70%: 30%) 3.40±0.03c 2.57±0.06c 20.57±0.00c 4.99±0.11c 9 x 107a 
D (60%: 40%) 3.54±0.04b 2.62±0.01b 20.65±0.07b 5.46±0.62b  1.8 x 107bc 
E (50%: 50%) 3.96±0.03a 2.66±0.01a 20.79±0.02a 5.99±0.27a 1.9 x 107b 

Note:  Means followed by the same letter in the same column are not significantly different according to the 5%  
Duncan’s Multiple Range Test (DMRT). 

The ash content, which serves as an indicator of mineral composition, was also influenced by the 
encapsulation formulation. Gum arabic, being richer in minerals compared to maltodextrin, contributed to 
an increase in ash content, particularly in formulations with higher proportions of gum arabic. Formulation 
E (50% MD : 50% GA) exhibited the highest ash content at 2.66 ± 0.01%, whereas formulation A (100% MD 
: 0% GA) showed the lowest ash content at 1.94 ± 0.01%. This finding indicates that gum arabic can act as 
an effective mineral fortifying agent and help retain essential minerals during the spray drying process 
(García-Burgos et al., 2020). In formulations with higher maltodextrin proportions, the ash content tended 
to be lower, likely due to the relatively low mineral composition of maltodextrin. 

The protein content was significantly influenced by the encapsulation formulation and drying method 
(Gaćina et al., 2022). The addition of gum arabic in the formulation helped to better preserve protein 
integrity, as GA forms a protective matrix around the protein, reducing thermal stress during the drying 
process (Wangkulangkool et al., 2023). This was evident in formulation E (50% MD : 50% GA), which showed 
the highest protein content at 5.99 ± 0.27%, while formulation A (100% MD : 0% GA) had the lowest protein 
content at 5.51 ± 0.03%, despite a slight decrease compared to the fresh curd base material (5.98 ± 0.04%). 
The lower thermal stress during spray drying helps minimize protein denaturation, which is crucial for 
maintaining nutritional quality — particularly for consumer groups with higher protein requirements, such 
as pregnant women (Berraquero-García et al., 2023). 
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The fat content also showed significant variation, with formulation E (50% MD : 50% GA) having the 
highest fat level (5.99%), while formulation A (100% MD : 0% GA) exhibited the lowest (4.30%). The 
emulsifying properties of gum arabic contributed to better fat retention, which is crucial for preserving the 
bioactive lipid components during the drying process. This indicates that gum arabic plays an essential 
role in protecting lipids within the product, ensuring that the nutritional profile remains intact after spray 
drying (Atwaa et al., 2023). 

The number of lactic acid bacteria (LAB), which serves as a key indicator of probiotic viability, was 
significantly influenced by the spray drying process (Kakuda et al., 2023). According to statistical notation, 
treatment C (70% MD : 30% GA) exhibited the highest LAB viability (9.0 × 10⁷ CFU/g), while treatment B 
(80% MD : 20% GA) showed the lowest (1.3 × 10⁷ CFU/g). These results indicate a substantial reduction in 
LAB viability after spray drying compared to the fresh dadih used as raw material (5.7 × 10¹⁰ CFU/g). 
However, the addition of maltodextrin and gum arab proved effective in minimizing cellular damage by 
forming a protective matrix around the probiotic cells (Clavijo-Romero et al., 2023). Despite the reduction, 
the LAB count in the final product still meets the minimum requirement for probiotic foods that confer 
health benefits. 

(3) Sensory evaluation of powdered dadih milk 

The sensory evaluation results of powdered dadih milk products with five different formulations of 
maltodextrin (MD) and gum arab (GA) are presented in Table 3. Data were obtained from 25 trained 
panelists who assessed aroma, texture, taste, and color attributes using a 5-point hedonic scale, where 1 
indicates “dislike very much” and 5 indicates “like very much.” Based on the evaluation, all sensory 
parameters demonstrated good acceptance levels, with mean scores above 3, corresponding to the 
“slightly like” category. 

 Table 3. Sensory evaluation of powdered dadih milk based on maltodextrin and gum arab formulations. 

MD : GA Aroma Texture Taste Color 
C (70% : 30%) 3.60  ± 0.91a      3.84 ± 0.80a       3.88 ± 0.92a 4.16 ± 0.62a 
E (50% : 50%) 3.64 ± 0.99a 3.72 ± 0.99 ab 3.40 ± 0.86ab 4.00 ± 0.57a 
A (100% : 0%) 3.64 ± 1.11a 3.64 ± 0.67ab 3.56 ± 1.12ab 4.04 ± 0.53a 
D (60% : 40%) 3.56 ± 0.96a  3.64 ± 0.63ab 3.44 ± 0.86ab 4.12 ± 0.66a 
B (80% : 20%) 3.08 ± 1.11a 3.20 ± 0.95b 3.20 ± 1.11b 3.96  ± 0.53a 

Note : Means followed by the same letter in the same column are not significantly different according to the 5%  
Duncan’s Multiple Range Test (DMRT). Hedonic scale: 1 = dislike extremely; 2 = dislike; 3 = slightly like; 4 = like;  
5 = like extremely. 

Aroma did not show significant differences among the various formulations of maltodextrin (MD) and 
gum arab (GA), indicating that although changes in the encapsulating agents may influence other aspects, 
aroma remains a key element in the overall sensory experience (Zhang et al., 2020). The preferred aroma 
likely originates from volatile compounds such as acetaldehyde, diacetyl, esters, and organic acids 
produced during the fermentation and drying processes, supporting findings that emphasize the 
importance of aroma in consumer acceptance and satisfaction (Zhang et al., 2020). Based on the sensory 
evaluation, all formulations showed no significant differences in aroma scores (p > 0.05), as indicated by 
identical statistical notations across treatments. The highest aroma score was obtained in formulation E 
(50% MD : 50% GA) with a mean score of 3.64 ± 0.99, followed by formulations A (100% MD : 0% GA) and C 
(70% MD : 30% GA) with the same score of 3.64, formulation D (60% MD : 40% GA) with 3.56 ± 0.96, and 
the lowest in formulation B (80% MD : 20% GA) with 3.08 ± 1.11. Although the differences were not 
statistically significant, there was a tendency for formulations with higher proportions of gum arab to yield 
slightly higher aroma ratings. This can be attributed to the excellent encapsulation ability of gum arab for 
volatile aroma compounds, which helps preserve the distinctive aroma profile of dadih (Jafari et al., 2008). 

http://jurnal.fp.unila.ac.id/index.php/jthp/index


JURNAL TEKNOLOGI & INDUSTRI HASIL PERTANIAN VOL  31 NO 1 :1- 11 (2026) /KHAIRANI  ET AL. 7 
ISSN (electronic): 2302-4399 http://jurnal.fp.unila.ac.id/index.php/jthp/index  

   
 

In contrast, formulations with higher maltodextrin content (such as formulation B) tended to produce a 
less desirable aroma, possibly due to its masking effect on the characteristic dadih aroma. 

Texture is a highly important sensory attribute, as it directly influences consumer satisfaction and the 
likelihood of repeat purchases. The texture parameter showed clearer variations among the different 
formulations. Formulation C (70% MD : 30% GA) obtained the highest texture score of 3.84 ± 0.8, which 
was significantly different from formulation B (80% MD : 20% GA), which had the lowest score of 3.2 ± 0.95. 
Formulations E, A, and D showed no significant difference compared to formulation B, with scores of 3.72 
± 0.99, 3.64 ± 0.67, and 3.64 ± 0.63, respectively. The superior texture observed in formulation C (70% MD : 
30% GA) indicates that this ratio of maltodextrin to gum arab produced the most preferred texture among 
panelists. A 30% proportion of gum arab contributed to a smoother, non-gritty texture, while 70% 
maltodextrin provided sufficient body to the product (Carneiro et al., 2013). Furthermore, the emulsifying 
property of gum arab combined with the low viscosity of maltodextrin acted synergistically to create an 
optimal texture (Gharsallaoui et al., 2007). In contrast, formulation B, which contained a higher 
concentration of maltodextrin (80%), resulted in a less favorable texture, possibly because excessive 
maltodextrin can lead to a coarse and gritty mouthfeel (Bhusari et al., 2014). 

Evaluation of the flavor parameter showed that formulation C (70% MD : 30% GA) received the highest 
score of 3.88 ± 0.92, which was significantly different from formulation B (80% MD : 20% GA) that had the 
lowest score of 3.2 ± 1.11. Formulations E, A, and D were not significantly different from formulation B, with 
scores of 3.4 ± 0.86, 3.56 ± 1.12, and 3.44 ± 0.86, respectively. This difference occurred because the 
maltodextrin-to-gum arab ratio of 70:30 in formulation C produced an optimal flavor balance, where 
maltodextrin contributed a mild natural sweetness, while gum arab—being neutral and non-sweet—
enhanced the product’s palatability (English et al., 2023). In contrast, a higher concentration of 
maltodextrin (80%, as in formulation B) could mask or modify the natural flavor of the product (Ozcelik & 
Kulozik, 2023). Interactions between maltodextrin and volatile as well as non-volatile compounds in the 
food system may alter the overall flavor profile, reducing the distinctive taste of dadih expected by 
consumers. 

Color, as a key sensory attribute, plays an important role in product evaluation since it often serves as 
the first indicator of quality for consumers. Sensory evaluation of the color parameter showed no 
significant differences among treatments (p>0.05). The highest color score was observed in formulation C 
(70% MD : 30% GA) with 4.16 ± 0.62, followed by formulation D (60% MD : 40% GA) with 4.12 ± 0.66, 
formulation A (100% MD : 0% GA) with 4.04 ± 0.53, formulation E (50% MD : 50% GA) with 4.00 ± 0.57, and 
the lowest in formulation B (80% MD : 20% GA) with 3.96 ± 0.53. Although not statistically significant, there 
was a tendency for formulations with a balanced ratio of maltodextrin and gum arab to produce more 
appealing color. This can be attributed to the ability of gum arab to preserve the natural color of dadih and 
prevent browning during the drying process (Tonon et al., 2011). An attractive color appearance plays a 
vital role in conveying a sense of quality and enhancing consumer appeal (Lestari et al., 2019). 

(4) Determination of the best treatment 

The determination of the best treatment was based on the formulation parameters of nutritional 
quality, lactic acid bacteria (LAB) viability, and sensory attributes, as presented in Table 4. Formulation C 
(70% MD : 30% GA) was selected as the best treatment because it exhibited the highest LAB viability (9.0 × 
10⁷ CFU/g), favorable protein content (20.57%), and the highest sensory scores for both texture (3.88) and 
flavor (3.88). Furthermore, as shown in Table 4, this formulation demonstrated an optimal balance between 
physical stability and sensory quality, making it a suitable reference for commercial product development. 
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Table 4. Formulation of nutritional and sensory parameters for determining the best powdered dadih treatment. 

Parameter Value 
Total lactic acid bacteria (CFU/g) 9 x 107 

Moisture content (%) 3.40±0.03 
Ash content (%) 2.57±0.06 

Protein content ( % ) 20.57±0.00 
Fat content (%) 4.99±0.11 

Sensory evaluation :  
Aroma 3.6  ± 0.91 (Slightly like) 
Texture 3.88 ± 0.80 (Slightly like) 

Taste 3.88 ± 0.92 (Slightly like) 
Color 4.16 ± 0.62 (Like) 

Conclusion 

The powdered dadih encapsulated with a formulation of 70% maltodextrin and 30% gum arabic 
(treatment C) using spray drying technology showed the most optimal results based on nutritional quality 
and sensory parameters. This treatment resulted in the highest lactic acid bacteria (LAB) viability, namely 
9.0 × 10⁷ CFU/g, with a high protein content (20.57%) and the best sensory scores for texture and taste 
(3.88). Although there was a decrease in LAB viability from 5.7 × 10¹⁰ CFU/g in the raw material to 9.0 × 10⁷ 
CFU/g in the final product, this value still meets the criteria for probiotic products, as the LAB count remains 
above the minimum threshold of 10⁷ CFU/g required to provide probiotic health benefits. The final product 
had a moisture content of 3.40%, contributing to improved storage stability and longer shelf life. The high 
protein content indicates that the encapsulation and drying processes did not significantly reduce 
nutritional quality, and even increased nutrient concentration in powder form. With these characteristics, 
the powdered dadih produced with the 70% maltodextrin and 30% gum arabic formulation has strong 
potential to be developed as a stable, high-nutritional-value functional probiotic food with good sensory 
acceptance. 
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