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1 Introduction
As a large country, Indonesia is rich in various ethnic groups 

with a wide variety of traditional foods. One of the traditional 
foods is Bose. Bose is a type of local food originating from East 
Nusa Tenggara, Indonesia. The main raw material for making 
this food is cereals in the form of white corn grits, which is 
commonly used as a substitute for rice (Gasong et al., 2018). 
The preparation of this traditional Bose corn takes quite a long 
time (more than 4 hours), which includes mixing corn grits with 
beans, boiling corn grits and beans until they become soft, then 
adding coconut milk to be consumed immediately (Gasong, 
2019; Rosyid, 2014).

The type of corn commonly used in the manufacture of 
Bose is waxy white corn (Zea mays ceritina) with additional 
beans such as rice beans (Vigna umbellata) and cowpeas (Vigna 
unguliculata (L.). Waxy white corn and the other two types of 
beans are included in the types of local beans from East Nusa 
Tenggara (Yasin et al., 2014). According to Ishartani et al. (2019) 
white corn is a source of carbohydrates with high dietary fiber 
(12-15%) and low glycemic index (28.66 -41,37) Meanwhile, 
according to Bhagyawant et al. (2019) rice beans are the source 
of vegetable protein with high protein and antioxidant contents, 
namely 2.88-31.79% and 9.36-18.56% respectively. Cowpeas 
are also the source of protein (24.4%), high carbohydrate 
(45.64-57.12%) and minerals such as calcium, iron, and zinc 

(Gondwe  et  al., 2019; Verma  et  al., 2019). The combination 
of those cereals in Bose complements the nutritional value of 
the product. According to Puspita et al. (2017), the nutritional 
contents of Bose corn per 100 grams are 29.27 grams of 
carbohydrates, 5.79 grams of protein, and 4.97 grams of fat. In 
addition to mixing waxy corn grits with rice beans and cowpeas, 
in some other areas in Indonesia, several types of beans such as 
soybeans, mungbeans and peanuts are also used as a mixture in 
Bose processing. According to Balasubramanian et al. (2012), 
currently, the combination of cereals and legume-based foods 
is increasingly popular to complement each other in terms of 
protein and digestible carbohydrate profiles. It results in new 
food product with higher nutritional quality.

Bose processing requires a relatively long time, which is 
more than 4 hours (Rosyid, 2014), so ​​that it is not suitable for 
the current lifestyle of society. Nowadays, people’s lifestyles 
have changed, where people are busy and have fast movements, 
including their daily food preparation (Sasmitaloka et al., 2019; 
Srichamnong et al., 2016). Therefore, it is important to develop 
the way to process it in order to shorten the processing time 
of Bose into an instant product. With a shorter cooking time, 
instant Bose is expected to become a famous product in the 
recent years. Similar research is conducted in the manufacture 
of diamond rice consisting of several stages, namely soaking 
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with Na-citrate solution, cooking, pretreatment before drying, 
drying, and rehydration (Prapluettrakul et al., 2012). Meanwhile, 
the making of instant corn, according to Kumalasari  et  al. 
(2018), includes the stages of washing, soaking, drying, 
steaming, cooling, freezing, thawing, and drying. One of the 
steps that affect the instantiation process is soaking. According 
to (Balasubramanian et al., 2012), soaking before cooking can 
reduce the cooking time. As the hydration soaking increases, 
higher water diffusion occurs, causing an increase in grains 
dimensions, leading to the swelling of the starch granules, and 
widening of cracks in the grains due to the diffusion of water, 
resulting in more puffed kernels. When the soaked grains are 
cooked and dried, water vapor expansion will occur, which 
results in more expanding kernels. During the drying process, 
case hardening can occur, which blocks the release of water 
vapor. It results in an expanding grain structure that is larger 
in the middle, allowing the rehydration process easier (Prasert 
& Suwannaporn, 2009). According to Fernandes et al. (2010), 
it also affects the nutritional value of grains, namely reducing 
the protein content of grains but increasing bioavailability and 
reducing the queuing content of nutrients. The soaking process 
is useful in the production of children’s food products with high 
protein digestibility and mineral availability (Eltayeb et al., 2017).

So far, research related to Bose is still limited, including 
regarding the development of instant Bose corn products 
enriched with iron to treat anemia in adolescent girls, and 
studies on the level of preference for instant Bose in Kupang, 
East Nusa Tenggara (Gasong, 2019; Gasong et al., 2018). There 
are no studies that have examined the effect of the type of beans 
and soaking time on the quality of instant Bose. Therefore, this 
study aims to determine the physicochemical and organoleptic 
properties of instant Bose that are influenced by the addition 
of several types of beans (soybeans, mungbeans, and peanuts) 
and the length of soaking time in the instantiation process. The 
results of this study are expected to produce an instant Bose 
product with nutritional quality, short rehydration time, and 
consumer preferences.

2 Materials and methods

2.1 Materials

The main ingredients used in this study were white corn 
grits, rice beans, cowpeas, soybeans, mungbeans, peanuts, and 
sodium citrate. White corn, rice beans, and cowpeas were obtained 
from East Nusa Tenggara, Indonesia. Meanwhile, soybeans, 
mungbeans, peanuts, and sodium citrate were obtained from 
the local market in Subang, West Java.

2.2 Methods

Instant Bose preparation

As much as 60% white corn grits, 13.33% cowpeas, and 
13.33% rice beans with variations in the addition of other beans 
as much as 13.33%, each of which was mixed and soaked in 
1% Na-citrate solution. After that, the mixture was added with 
corn-beans and water at a ratio of 1:10 until the water was 

completely absorbed by the corn and beans. Furthermore, the 
pressure cooking process was carried out for 30 minutes followed 
by freezing for 16 hours, thawing, and drying until the instant 
Bose was obtained, which was then ready to be rehydrated. The 
treatment in this study included the addition of several types 
of beans, namely soybeans, mungbeans, and peanuts, and the 
various lengths of soaking time in Na-citrate solution, namely 
2, 9, and 16 hours.

Chemical analysis

Chemical analysis carried out on dry Bose samples included 
moisture, ash, protein, fat, carbohydrate, and iron content. The 
procedure to test these parameters refered to SNI 01-2891-1992 
(The National Standardization Agency of Indonesia, 1992) 
concerning the analytical methods for food and beverage.

Physical analysis

Physical analysis carried out included bulk density, dehydration 
ratio, and expansion volume, which refers to Kumalasari et al. 
(2018), rehydration time (Bui & Coad, 2015), and hardness 
(Prasert & Suwannaporn, 2009) with modifications. A total of 
10 grams of rehydrated Bose samples were molded in the form 
of a tube with a size of 1 cm of height and 1.5 cm of diameter. 
After then, the sample was pressed with probe P 36, with a 
pretest speed of 2.00 mm/s, a test speed of 1.7 mm/s, a post test 
speed of 1.00 mm/s, a strain of 30%, and a trigger force of 5.0 gr.

Sensory analysis

Sensory analysis was performed using a hedonic rating 
test with a scale of 1 (strongly dislike) -7 (strongly like) on the 
parameters of color, aroma, taste, texture, and overall acceptance. 
This sensory analysis was carried out on 30 untrained panelists. 
The sample of Bose being tested was rehydrated Bose (75 grams, 
Bose in 500 ml of water) that was cooked according to the 
rehydration time.

Statistical analysis

This study used a completely randomized design to evaluate 
the effect of adding several types of beans and soaking time on 
the physicochemical quality of Bose. Each treatment was repeated 
three times and two replications of the analysis. Based on the 
psychochemical properties, then the best treatments for every 
bean type were selected based on the effectiveness index method 
(DeGarmo  et  al., 1984). The choosen treatments were then 
examined by sensory analysis, and compared with conventional 
Bose samples. All data obtained were analyzed using ANOVA 
analysis of variance at 95% confidence interval. If there is a 
significant difference, the A Duncan’s Multiple Range Test (α = 
5%) will be conducted.

3 Results and discussion

3.1 Chemical properties

The nutritional content of instant Bose (moisture, ash, protein, 
fat, carbohydrate, and iron content) in various traetments can be 
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seen in Table 1. The moisture content of all variations of instant 
Bose ranged from 5.47-6.76% (Table 1). This water content was 
close to the water content of instant rice products according to 
Sasmitaloka et al. (2019), namely 6.60-7.67%. This water content 
was lower than 14%, so it could prevent microbiological damage 
(Phukasmas & Songsermpong, 2019). The several types of beans 
and the length of soaking time had a significant effect on the 
moisture content parameter (p < 0.05). The types of beans with the 
same soaking time showed no significant difference in moisture 
content, meanwhile the longer the soaking time, the lower the 
instant Bose water content was. This was similar to the results of 
research conducted by Eltayeb et al. (2017), which states that the 
soaking process reduces the water content of sorghum cereal.

The ash contents of all variations of instant Bose ranged 
from 1.59-1.85% (Table 1). Those values were higher than that 
of fibrous instant corn, which is 1.04% (Ekafitri et al., 2016). The 
values of ash content have a tendency to be the same as the values 
of water content, where the types of beans at the same soaking 
time showed the non-significantly different values of ash content, 
meanwhile the longer of soaking time, the lower the instant 
Bose ash content was. This is in line with Fernandes et al. (2010) 
and Narsih et al. (2012) suggested that the longer soaking time 
reduces the ash content in sorghum seeds and common beans 
caused by mineral lixiviation and decreases of anti-nutrients 
that can chealate minerals during soaking. ElMaki et al. (2007) 
found that increasing soaking time of beans or discarding the 
soaking water results in greater loss of minerals.

The type of beans and the length of soaking time had a 
significant effect on the protein content of instant Bose (p < 
0.05). Instant Bose with the addition of soybeans had the highest 
protein content (15.32-16.04%) compared to instant Bose with 
the addition of mungbeans (13.32-13.90%) and peanuts (14.39%-
14.86%). The high protein content in Bose with the addition of 
soybeans is due to the fact that soybeans have a higher protein 
content (36.56-39.70%) than mungbeans (25.99-26.56%) and 
peanuts (25.07- 28,20%) (Gunathilake et al., 2016). The longer 
the soaking time, the lower the protein content of instant 
Bose treated with the three kinds of additions of beans. This 
result is similar to that expressed by (Fernandes et al., 2010; 
Widjajaseputra et al., 2019). The decrease in protein content is 

due to the increasing number of leaching of soluble protein into 
the soaking water (Widjajaseputra et al., 2019).

The beans type and soaking time also had a significant effect 
on the fat content of instant Bose (p < 0.05). The highest fat 
content was produced in instant Bose with the addition of peanuts, 
namely 8.57-8.97%, and instant Bose with the lowest fat content 
resulted from the addition of mungbeans, namely 2.35-2.63%. 
This is because peanuts contain high fat, namely 46.73%, while 
mungbeans contain low fat, which is 3.70% (Wikandari et al., 
2020). The longer the soaking time, the lower the fat content of 
instant Bose was. This is in line with the statement of Eltayeb et al. 
(2017) and Narsih et al. (2012) concerning soaking sorghum 
seeds. According to Eltayeb et al. (2017), soaking process can 
decrease the fat content due to the absorption of water, which 
leads to the activation of enzyme and digestion of food reserves. 
However, Narsih et al. (2012) stated that the decrease in fat in 
sorghum seeds is due to the entry of water after the enzyme 
is activated, the entry of the endosperm, and the digestion of 
food reserves. The lipase enzyme breaks down fat into glycerin 
and water-soluble fatty acids, so it can diffuse into cell tissue.

The type of beans and the length of soaking time also had a 
significant effect on the levels of carbohydrates of instant Bose (p 
< 0.05). The highest carbohydrate content was produced in instant 
Bose with the addition of mungbeans (74.88-76.89%), followed 
by soybeans (69.89-72.36%) and peanuts (68.23-69.71%). This 
is because mungbeans have the highest carbohydrate content 
compared to peanuts and soybeans. According to Wikandari et al. 
(2020) mungbeans, soybeans, and peanuts have carbohydrate 
content of 69.82%, 29.82%, and 8.81% respectively. The longer 
the soaking time, the higher the carbohydrate content of instant 
Bose will be (Table 1). This is not in accordance with the results 
of research by Fernandes et al. (2010) and Narsih et al. (2012) 
which stated that the soaking process reduces the carbohydrate 
content. The carbohydrate content of instant Bose is calculated 
using different methods. This study determined carbohydrate 
by difference to other proximate components. If the levels of 
other components decrease along with the treatment carried out, 
the carbohydrate content will be even higher. In this treatment, 
the longer the soaking time, the lower the water, ash, protein, 
and fat content would be, thereby increasing the carbohydrate 
content of instant Bose.

Table 1. Chemical properties of instant Bose*.

Types of beans Soaking time 
(hour)

Moisture content 
(%)

Ash content 
(%)

Protein content 
(%)

Fat content 
(%)

Carbohydrate content 
(%)

Iron content 
(mg/100g)

Soybeans
2 6.63 ± 0.31b 1.85 ± 0.06 d 16.04 ± 0.21 f 5.60 ± 0.02 e 69.89 ± 0.38 b 2.01 ± 0.12 e

9 6.12 ± 0.26 ab 1.74 ± 0.04 bcd 15.43 ± 0.04 e 5.55 ± 0.06 e 71.16 ± 0.36 c 1.94 ± 0.03 de

16 5.79 ± 0.30 a 1.68 ± 0.04 ab 15.32 ± 0.07 e 4.85 ± 0.02 d 72.36 ± 0.41 d 1.85 ± 0.08 cde

Mungbeans
2 6.76 ± 0.31 b 1.83 ± 0.10 cd 13.90 ± 0.08 b 2.63 ± 0.04 c 74.88 ± 0.32 e 1.95 ± 0.10 de

9 6.12 ± 0.42 ab 1.73 ± 0.06 bcd 13.43 ± 0.06 a 2.55 ± 0.02 b 76.17 ± 0.36 f 1.69 ± 0.10 bc

16 5.76 ± 0.59 a 1.69 ± 0.03 ab 13.32 ± 0.14 a 2.35 ± 0.01 a 76.89 ± 0.73 g 1.55 ± 0.10 ab

Peanuts
2 6.17 ± 0.31 ab 1.78 ± 0.08 bcd 14.86 ± 0.08 d 8.97 ± 0.01 h 68.23 ± 0.17 a 1.82 ± 0.24 cde

9 6.07 ± 0.42 ab 1.72 ± 0.08 bc 14.75 ± 0.18 d 8.57 ± 0.02 f 68.89 ± 0.24 a 1.76 ± 0.01 bcd

16 5.47 ± 0.44 a 1.59 ± 0.02 a 14.39 ± 0.11 c 8.84 ± 0.05 g 69.71 ± 0.40 b 1.39 ± 0.14 a

*Mean values with different superscript on the same column are significantly different (p < 0.05).
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Iron (Fe) content of instant Bose ranged from 1.39-2.01 mg/100 
g (Table 1). The highest average iron content was produced in 
the Bose treatment with the addition of soybeans, followed by 
mungbeans and peanuts. The difference in iron levels in instant 
Bose is influenced by difference in the iron content of each added 
bean. According to Gunathilake et al. (2016), soybeans contain 
quite high iron, namely 7.91-11.6 mg/100 g, while mungbeans 
averagely contain 5.9 mg/100 g (Dahiya et al., 2015), and peanuts 
contain at 4.71 mg/100 g (Wikandari et al., 2020). The longer 
the soaking time, the lower the iron content of instant Bose was. 
According to El-Adawy et al. (2000), soaking beans in NaHCO3 
reduces Fe content due to the replacement of Na instead of Ca, 
Zn and Fe during soaking. Na in the soaking solution affects the 
concentration of minerals in the beans. Soaking beans in Na-
citrate caused a decrease in Fe content in this study presumably 
for the same reason. The Fe content of instant Bose is 1.91 mg/100 
gr (Gasong, 2019), which is lower than the Fe content in instant 
Bose with the addition of soybeans in the length of soaking time 
of 2 and 9 hours and mungbeans in the length of soaking time 
of 2 hours in this study. This means that the addition of beans 
increases the Fe content in instant Bose.

3.2 Physical properties

The physical content of instant Bose (bulk density, rehydration 
time, rehydration ratio, volume expansion, and hardness) in 
various treatments can be seen in Table 2. Bulk density is one of 
the important physical properties of instant product because it 
relates to product packaging and transportation. It is determined 
by the ratio between the weight of material and volume (g/ml). 
Bulk density is affected by the type of material, water content, 
shape and size of the material. Bulky material is the material that 
has low bulk density, meaning that the light material requires 
a large space. The lower the density of the material, the more 
porous the material is.

Bulk density of instant Bose (Table 2) ranged from 0.35 to 
0.50 g/ml. Instant Bose that was soaked for 16 hours had the 
lower bulk density than instant Bose soaked for 2 or 9 hours. 
These results indicated that the longer soaking time in the 
sodium citrate solution, the more porous the material will be. 
According to (Husain et al., 2006), soaking corn rice in sodium 
citrate solution can disrupt and breakdown the protein structure 
and it causes the corn grains become porous. Instant Bose 
that was soaked for 16 hours with addition of soybeans and 
mungbeans had the lower bulk density than instant Bose that 
was added with peanuts. These results indicated that instant 

Bose added with peanuts had lower porosity than instant Bose 
added with other types of beans. Peanuts have high fat content 
(Wikandari et al., 2020) that can inhibit water absorption during 
instantiation process. According to (Bourlieu-Lacanal  et  al., 
2007), lipids usually act as moisture barriers because of their 
polar nature, and these hydrophobic substances are capable of 
forming a water-impervious structure and reduce the water 
transfer efficiently. This causes the peanut pores to be difficult 
to open and the porosity to be low.

Instant food is a food product which can be served in a 
relatively short time. Therefore, the rehydration time is the main 
parameter of a food product to be classified as an instant product. 
Based on Table 2, it is seen that instant Bose, which had the shorter 
rehydration time, was produced by soaking for 16 hours with 
the addition of soybeans (8.38 min) and mungbeans (8.32 min). 
Soaking the beans in sodium citrate solution for 16 hours can 
break the protein structure better than soaking them for 2 and 9 
hours. This is in line with the research results obtained by Leahu 
& Rosu (2014) that the length of cooking time of dry common 
beans significantly is reduced by soaking the beans in sodium 
bicarbonate solution. According to Luna et al. (2015) soaking rice 
in sodium citrate solution can destroy or decompose the protein 
structure. This makes the beans to be more porous and readily 
absorb the water, so it shortens the rehydration time. Instant 
Bose with addition of peanuts had the longest rehydration time 
than other additions of beans. High fat content in peanuts can 
inhibit the water transfer process required during instantiation. 
This can affect the physical properties of instant Bose.

The rehydration ratio shows the reabsorption of water by 
the dry products. High rehydration ratio is desirable for dry 
products. Rehydration ratio of instant Bose (Table 2) ranged 
from 3.13 to 3.82 g/g. Rehydration ratio is negatively correlated 
with bulk density (Prasert & Suwannaporn, 2009). The longer 
soaking time, the higher the rehydration ratio of instant Bose 
was. Instant Bose that was soaked for 16 hours with the addition 
of soybeans and mungbeans had the highest rehydration ratio. 
Soaking corn rice in sodium citrate solution can disrupt and 
breakdown the protein structure (Husain et al., 2006). Rehydration 
of dried foods involves a sequence of events: wetting of the 
surface, penetration of the water into the pores, adsorption on 
the surface of the matrix, diffusion into the solid matrix and 
equilibration (Berk, 2009). The higher bulk density and the 
longer rehydration time in instant Bose with addition of peanuts 
indicated that the pores were not open, so the water penetration 
cannot occur optimally. This results in a lower rehydration ratio 
of instant Bose with the addition of peanuts.

Table 2. Bulk density, rehydration time, rehydration ratio, volume expansion, hardness of instant Bose*.

Types of beans Soaking time 
(hour)

Bulk density  
(g/ml)

Rehydration time 
(min)

Rehydration ratio 
(g/g)

Volume expansion 
(%)

Hardness  
(N)

Soybeans
2 0.47 ± 0.01 d 14.23 ± 0.08 d 3.27 ± 0.10 b 111.57 ± 11.14 ab 760.81 ± 37.52 a

9 0.43 ± 0.02 c 11.17 ± 0.08 c 3.47 ± 0.09 cd 117.39 ± 9.70 ab 733.54 ± 34.30 a

16 0.36 ± 0.01 a 8.38 ± 0.03 a 3.71 ± 0.16 ef 122.22 ± 22.22 b 680.99 ± 24.66 a

Mungbeans
2 0.46 ± 0.01 d 14.18 ± 0.08 d 3.35 ± 0.10 bc 107.87 ± 6.85 ab 890.68 ± 40.65 b

9 0.42 ± 0.00 bc 10.30 ± 0.05 b 3.59 ± 0.06 de 115.74 ± 13.70 ab 859.30 ± 52.26 b

16 0.35 ± 0.01 a 8.32 ± 0.10 a 3.82 ± 0.04 f 118.52 ± 6.42 b 687.13 ± 28.29 a

Peanuts
2 0.50 ± 0.02 f 24.22 ± 0.08 g 3.13 ± 0.08 a 95.83 ± 7.22 a 1192.63 ± 91.99 d

9 0.46 ± 0.01 d 22.27 ± 0.10 f 3.33 ± 0.06 bc 100.37 ± 10.56 ab 1093.83 ± 94.53 c

16 0.40 ± 0.02 b 19.25 ± 0.05 e 3.52 ± 0.03 d 107.50 ± 6.61 ab 942.21 ± 48.08 b

*Mean values with different superscript on the same column are significantly different (p < 0.05).
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The volume expansion of instant Bose ranged from 95.83 to 
122.22% (Table 2). The highest volume expansion was produced 
by instant Bose that was soaked for 16 hours with the addition 
of soybeans, and the lowest volume expansion was produced 
by instant Bose that was soaked for 2 hours with the addition 
of peanuts. Materials with high porosity and water absorption 
will produce high volume expansion (Sasmitaloka et al., 2019). 
According to Husain et al. (2006) soaking the materials in sodium 
citrate solution can cause their structure to be more porous and 
starch cell walls to be more exposed, so the water is easily trapped 
into the granules. This indicates that the longer soaking time 
in sodium citrate solution, the higher of the volume expansion 
will be. Instant Bose added with peanuts was not as porous as 
that added with other types of beans, so the water absorption 
was blocked and caused low volume expansion.

The hardness of instant Bose ranged from 680.99 to 1192.63 
N (Table 2) with the highest hardness value produced in instant 
Bose with the addition of peanuts (942.21-1192.63 N), and the 
lowest hardness value produced in instant Bose with the addition 
of soybeans (680.99-760.81 N). The hardness value of Bose with 
the addition of peanuts was close to the hardness value of instant 
rice according to Chen et al. (2014) which is 1159.54 N. However, 
all hardness values ​​of instant Bose in this study are higher than 
that of instant rice, according to Prapluettrakul et al. (2012), 
namely 275.93-454.62 N. Peanuts have a larger dimension than 
soybeans and mungbeans resulting in a smaller surface area of ​​
water absorption which increases hardness. In addition, the high 
fat content in peanuts causes the formation of lipid complexes 
with amylose during cooking, resulting in restricting moisture 
uptake as a barrier for water migration into the beans, thereby 
increasing hardness. According to Leethanapanich (2015), fat 
content affects the texture of cooked rice due to the formation of 
the amylose-lipid complex. The longer the soaking time, the lower 
the hardness value of instant Bose is. This is in line with the results 
of Syanda (2019) study on soaking common beans. This is because 
the longer length of soaking time increases imbibition capacity 
and water absorption of beans (Jomduang & Bunthawong, 2019).

3.3 Selection the best treatment for sensory analysis

Based on above data, the best treatment was selected using 
the effectiveness index method (DeGarmo et al., 1984) for each 
type of beans, namely selection based on the highest total result 
value (Nh). The highest rating is determined from the highest 
score (Nh). Based on Table 3, it is known that the best length of 
soaking time is 16 hours for each type of bean. The three samples 
were then tested sensory and compared with conventional Bose 
(non-instant).

3.4 Sensory evaluation

The sensory analysis was carried out on instant Bose samples 
with the addition of soybeans, mungbeans and peanuts with a 
soaking time of 16 hours, which were cooked according to the 
rehydration time. The sensory evaluation result is shown in Figure 1. 
The scores given by the panelists were similar. The acceptability 
of colors had no significant effect (p > 0.05) according to the 
types of the added beans. However, the different types of added 
beans had significantly affected on the acceptability of flavor, 
taste, texture and overall. The acceptability of flavor was neutral 

(4). Consumption of dried beans is rarely limited because they 
have a rich (Nyombaire et al., 2011). The panelists accepted the 
flavor of Bose which indicated that type beans can be added to 
the Bose especially when the autoclave process could minimize 
the flavor of the beans.. In this study, the panelists awarded 3 
(neither dislike) to 4 (neutral) for all treatments in terms of the 
color. The panelists fail to award higher score because they are 
unfamiliar with Bose. Instant Bose added with soybeans had 
slightly higher scores for taste and overall. These results indicated 
that panelists preferred instant Bose added by soybeans.

4 Conclusion
The addition of soybeans, mungbeans, and peanuts increases 

the nutritional content of instant Bose, but the longer soaking 
time decreases its nutritional content and affects its physical 
properties. The longer the soaking time, the shorter the rehydration 
time and the softer the texture will be. Instant Bose with 16 
hours of soaking treatment is the chosen treatment. Based on 
the sensory test, instant Bose with the addition of soybeans is 
preferred compared to conventional Bose. The addition of several 
types of beans and 16-hour soaking time have the potential for 
improving the nutrition, handling characteristics and functional 
properties such as rapid rehydration, thereby increasing the 
potential of instant Bose to become a ready-to-eat traditional 
Indonesian product.

Table 3. The effectiveness index of instant Bose.
Treatment

Result value (Nh)
Types of beans Soaking time (hour)

Soybeans
2 0.29
9 0.43

16 0.71

Mungbeans
2 0.29
9 0.45

16 0.71

Peanuts
2 0.29
9 0.56

16 0.63

Figure 1. Sensory evaluation of instant Bose with the addition of 
different types of beans.
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