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Abstract

Oncom 1is an Indonesian traditional fermented food made from agro-industry waste.
Despite its popularity, oncom is mainly produced on a small scale using traditional
methods, which leads to varied qualities. The study aimed to determine the influence of
physicochemical properties and sensory characteristics of oncom towards their sensory
acceptability. The red and black oncom from three producers in Bogor, Indonesia,
produced with different process conditions and materials, were subjected to color and
texture analysis, proximate and amino acid composition analysis, and sensory analysis.
Textural properties varied depending on the raw materials added, and color parameters
were affected by the mold used. Moreover, the highest hardness was typical of
black oncom, while red oncom appeared to have the highest cohesiveness, springiness, and
redness. The primary content of red oncom was protein and carbohydrates, while
black oncom consisted primarily of fat and protein. The amino acid content of
red oncom ranged from 2.11-4.09%, while black oncom was 6.49-15.51% and was
dominated by glutamic acids, which were reported to impart an umami taste. Orange
color, red color, beany aroma, and umami taste were the attributes that best described
red oncom. In contrast, black oncom was best described by its brown color, umami taste,
and nutty aroma attributes. The acceptability of red oncom was higher than that of
black oncom. Umami taste and red color were found to be drivers of liking.

1. Introduction

One of the main current priorities on the food and

Oncom, despite its popularity, is currently produced
on a small scale using traditional methods, leading to

agriculture sector is to produce adequate food in terms of
quantity and quality simultaneously to meet the
nutritional needs of the growing population. A
sustainable food system can promote food security and
reducing waste by utilizing waste that can be consumed
as food (Capone et al., 2014). Waste produced by the
agricultural industry is rich in components that can be
used as substrates in the fermentation process (Sadh et
al., 2018), such as peanut pressed cake and tofu waste.

Oncom is a traditional Indonesian food produced by
mold fermentation of food waste. The umami taste and
unique aroma make it acceptable in Indonesia,
particularly in West Java. According to data on
consumption patterns of West Java population in 2020,
Bogor had the highest average weekly consumption of
oncom compared to other cities and districts in West
Java Province. The demand for oncom is supported by
the large number of producers in West Java region,
especially Bogor.
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unstable quality (Sastraatmadja et al., 2002). As of yet,
oncom still lacks official reference standard to compare
its quality, which is different from similar fermented
products, namely soybean tempeh that already has
standard, several parameters of tempeh were used for
comparison. The variations in oncom characteristics can
be attributed to differences in fermentation stages, raw
composition, and fermentation starters as reported in
previous oncom research (Sastraatmadja et al, 2002;
Kumbhare, 2014; Mulyani and Wisma, 2016; Rohimah
etal.,2021).

The acceptability of food product is primarily
determined by the product's sensory characteristics
which can also be influenced by its physicochemical
properties but in oncom, this issue was not been fully
understood. This research aimed to evaluate the
physicochemical and sensorial properties of red and
black oncom. In addition, consumer acceptability testing
on oncom was conducted to identify the relationship
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between physicochemical and sensory characteristics on
the sensory acceptability of oncom. The outcomes were
planned to improve the quality and acceptability of
oncom.

2. Materials and methods
2.1 Materials

Premature oncom samples were obtained from six
local producers in Bogor, West Java Province, Indonesia.
Surveys were carried out on oncom producers’ locations
and observations of oncom’s raw materials, packaging,
and fermentation condition. Red oncom samples (36 hrs
of fermentation) were obtained from producers in the
Leuweung Kolot, Leuwiliang, and Karadenan areas. In
comparison, black oncom samples (12 hrs of
fermentation) were obtained from the Cisaeur, Jatake,
and Dramaga areas. The collected material was
transported to the laboratory of the Food Technology
Department in IPB University, Bogor, West Java
Province, Indonesia and continued its fermentation
process in a room-temperature condition for 12 hrs.

2.2 Texture profile analysis and color analysis

Texture profile analysis of oncom was performed
using TA-XT2i Texture Analyzer (Stable Micro Systems
Ltd, Surrey, UK) equipped with a probe P/25. The fresh
samples were divided into a rectangular shape (2x2x2
cm’). The side of the sample was the object of probe
contact. The setting was set with a trigger force of 5 g,
compression ratio of 40 cm/100 cm, pre-test speed, test
speed, and post-test speed of 1.0 mm/s (Qiu et al., 2022).

The color was measured using a Konica Minolta CR-
300 Chromameter (Konica Minolta Sensing, Japan). The
L*, a*, and b* values were determined. L* characterized
the lightness of the oncom samples ranging from 0
(darkest) to 100 (lightest); a* characterized redness (the
scale of green to red with negative values defined as hues
of green and positive ones for hues of red); and b*
characterized yellowness (the scale of blue to yellow
with negative values for hues of blue and positive ones
for hues of yellow) (Andriati ef al., 2018).

2.3 Proximate analysis

Proximate analysis of oncom was performed using
Association of Officiating Analytical Collaboration
(AOAC) International methods to obtain its content of
moisture, ash, crude protein, fat, and carbohydrates.

2.3.1 Determination of moisture content

Water content analysis was carried out using the
oven gravimetric method (AOAC, 2005). Empty
aluminum cups were first dried in an oven (Binder,
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Germany) at a temperature of 105°C for 15 mins,
transferred to a desiccator for 15 mins, and weighed. A
sample of 1-2 grams was weighed on the cup. The cup
containing the sample was then dried in an oven for 3 hrs
at a temperature of 105°C, stored in a desiccator for 15
mins, and weighed until a constant weight was obtained.

2.3.2 Determination of ash content

Ash content analysis was carried out using the
gravimetric method (AOAC, 2005). The empty crucible
was dried in an oven at a temperature of 105°C for 15
mins, cooled, and weighed. The sample was weighed of
about 2-3 g in the crucible, charred, and put into an
electric furnace at a temperature of 550°C. The crucible
was then cooled and weighed.

2.3.3 Determination of crude protein content

Crude protein was analyzed using the Kjeldahl
method (AOAC, 2005). The finely ground oncom sample
was weighed 0.5-1.0 grams and put into the Kjeldahl
flask together with 1.0+0.1 K,SO,, 40+10 mg HgO, and
2.0+£0.1 mL H,SOy, boiled until the liquid became clear
and cooled. Sample distillation was then carried out by
transferring the sample into a distillation apparatus and
rinsing it with 1-2 mL of distilled water 5-6 times. NaOH
-Na,SO; solution was added for about 8-10 mL. An
Erlenmeyer containing 5 mL of 3.5% H;BO; solution
and 4 drops of methylene red-methylene blue indicator
was placed under the condenser on the distillation
apparatus. Distillation was carried out, then diluted with
demineralized water to a volume of 50 mL. The final
stage was titration with 0.02 N HCI solution.

2.3.4 Determination of fat content

Fat content was determined using the Soxhlet
method with modification (AOAC, 2005). A sample of 2
-5 g was put into a filter paper sleeve which was then
covered with cotton and dried in an oven at a
temperature of less than 105°C for about 1 hr to ensure it
was free of water. The sleeve containing the sample was
then put into a Soxhlet apparatus connected to a fat flask
that had been added with n-hexane solvent. The fat
extraction process was carried out for about 6 hrs. The
solvent in the fat flask was distilled after completion, the
fat flask was removed and dried in an oven at 105°C
until constant weight. The fat flask was then cooled and
weighed.

2.3.5 Determination of carbohydrate content

The determination of carbohydrate content was
carried out using the by difference method. The
carbohydrate percentage was counted by subtracting
other components such as water, ash, fat, and protein on
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a wet basis from 100% (AOAC, 2005).
2.4 Amino acid analysis

Amino acid analysis was performed according to the
in-house method by precolumn derivatization using the o
-phthalaldehyde (OPA) method in sample preparation
and HPLC. The preparation of oncom samples was done
using the Kjeldahl method. Protein was hydrolyzed in 6
N HCI at 110°C for 24 hrs inside a nitrogen atmosphere
and dried. The hydrolysates were dissolved in 0.01 N
HCI1 10 mL and filtered with the addition of buffer (1M
potassium borate buffer, pH 10.4, 1:1). Samples were
added by 25 uLL OPA reagent in a vial bottle, then rested
for 1 min. About 5 pL of samples were injected into
Shimadzu CBM 20A HPLC (Shimadzu Corp., Japan)
performed on a Thermo Scientific ODS-2 Hyersil
column, using a mobile phase consisting of a mixture
A:B, buffer A consisted of Na-Acetate pH 6.5 (0.02%),
Na-EDTA (0.005%), methanol (9.00%), and THF
(1.50%) which were dissolved in 1 L water (H.P) while
buffer B was a mixture of methanol 95% and water (H.P)
filtered by 0.45 pm membrane filter paper at a flow-rate
of 1 mL/min. Amino acid analysis can be done by using
the pre-column reaction of amino groups with an OPA
reagent, which will react with primary amino acids in an
alkaline environment containing mercaptoethanol to
form a fluorescent compound.

2.5 Sensory analysis

Sensory analysis was evaluated using Quantitative
Descriptive Analysis (QDA) and hedonic tests. Prior to
the tests, the panelist was introduced to the study, and
they were asked if they were willing to participate with
the consent form. The ingredients used in the samples
were informed to the panelist to avoid recruiting
someone with food allergies.

All red and black oncom attributes were generated
and discussed by focus group discussion (FGD) session
by eight trained panels (six women and two men, aged
26-35 years) from the Department of Food Science and
Technology, IPB University, Indonesia. Through
consensus, panelists generated a list of terms
(descriptors) and definitions to describe the samples
(Meilgaard et al., 2016). In addition, cooked nuts,
cooked soybeans, and several aroma descriptors were
also presented as references to confirm the perceived
sensation from the samples.

The sensory profiles of red and black oncom were
evaluated by the QDA method according to ISO
8586:2012 standard. The eight trained panelists with
confirmed taste sensitivity rated attribute intensities of
six oncom on a questionnaire using an unstructured 15
cm line scale (Meilgaard et al., 2016). Each panelist
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received a score sheet. The intensity of attributes was
ranked using a line scale from weak to strong (Piornos et
al., 2020).

For consumer acceptability analysis, there were
seventy consumers aged 26-35 years old participated in
this study. Consumers were questioned about the
frequency of their bean and peanut consumption, and
only consumers who consumed oncom at least once per
week were invited to participate. Consumers were given
the questionnaires on paper and asked to rate and express
their acceptance on the hedonic scale. The acceptability
test was carried out voluntarily by consumers of both
sexes (Mongi and Gomezulu, 2022). The test used a 7-9
point hedonic scale (Lawless and Heymann, 2010).

2.6 Data analysis

Statistical analysis of the physicochemical and QDA
results was performed using SPSS version 25 (IBM,
USA). One-way analysis of variance (ANOVA) was
used. Duncan’s multiple range test was performed to
determine the differences between mean values, which
were considered statistically significant at p<0.05. The
correspondence analysis was employed to map the
relationship between samples and sensory attributes in
biplots (Baker ef al., 2016). PLSR was applied to assess
the relationship between sensory characteristics and
acceptability of oncom (Liggett et al., 2008; Yang and
Lee, 2020). All the data was analyzed using XLSTAT
(Addinsoft, France).

3. Results and discussion
3.1 Production of oncom in Bogor

The observation results showed a difference in the
raw materials used to produce red oncom and black
oncom among six producers (Table 1). Other differences
also existed conditions,
fermentation duration, starters, and lighting conditions.
The three producers produced red oncom using tofu
waste as raw material and for fermentation, also used red
oncom made in the previous day as a starter. In contrast

in production such as

to the red oncom from a producer in Karadenan area,
which was often produced without adding onggok, the
red oncom from Leuweung Kolot and Leuwiliang areas
used onggok to mix with different percentages.
Fermentation in Leuweungkolot and Leuwiliang red
oncom continued for 48 hrs, while Karadenan red oncom
dough was turned over after 24 hrs to continue its
fermentation on the other side for the next day.
Karadenan red oncom was fermented in a semi-open
space, while the oncom from the other two producers
were fermented in a closed space.

Black oncom from two producers in the Jatake and

© 2024 The Authors. Published by Rynnye Lyan Resources



334

Nuramalia et al. / Food Research 8 (6) (2024) 331 - 341

Table 1. Ingredients (%) used to produce red and black oncom in Bogor.

. Red oncom Black oncom
Ingredients o -
Karadenan Leuweungkolot Leuwiliang Cisaeur Jatake Dramaga
Peanut-pressed cake 0 0 0 100 100 66.7
Soybean hull 0 0 0 0 0 333
Tofu waste 100 99 97 0 0 0
Tapioca waste 0 1 3 0 0 0

Cisaeur areas was made with peanut-pressed cake, while
Dramaga black oncom was made with the addition of
soybean hull left over from making tempeh. This unique
aspect sets Dramaga black oncom apart. According to the
Indonesian FDA, black oncom is defined as a fermented
product from peanut-pressed cake mixed with cassava
dregs, cassava flour, and/or tapioca with a black oncom
starter. The raw materials were soaked and steamed to
soften them and remove contaminants. The steaming
process can soften the beans and eliminate bacterial and
mold contamination of the beans (Owens et al., 2015).

3.2 Physicochemical characteristics of red and black
oncom

The physical characteristics observed in this research
still refer to the individual perspective considering that
oncom does mnot yet have formal quality reference
parameters to compare quality between products. The
texture profile parameters measured include hardness,
cohesiveness, and springiness values (Table 2). The
physical characteristics of red oncom significantly
differed from those of black oncom.

The difference in hardness might be caused by the

Table 2. Physical characteristics of red and black oncom.

peanut-pressed cake used in black oncom (Tables 1 and
2). Black oncom made from peanut-pressed cake
contained lower moisture content and higher fat content
(Table 3). This phenomenon was in line with literature
on similar products, which reports that texture can be
influenced by moisture and fat content (Wikandari et al.,
2020). The higher the moisture content, the softer the
food texture will be (Wikandari et al., 2020), while the
higher the fat content, the hardness level will increase
(Rolon et al., 2017).

The difference between the three red oncom hardness
was not significant, but red oncom without onggok had a
significant difference in the level of cohesiveness
compared to red oncom with onggok. Onggok itself, as a
solid tapioca residue, is rich in carbohydrate content,
mainly starch, which reaches 60% (Arnata et al., 2021).
The presence of starch in products can increase the
cohesiveness of food (Gafuma et al, 2018). The
presence of carbohydrates can influence the density of
mycelia, thereby increasing the strength of foods because
the mycelia of mold penetrate strongly into the substrate
(Wikandari et al., 2020). A similar phenomenon
occurred in the springiness and cohesiveness of red

Red oncom Black oncom
Parameter o ;
Karadenan  Leuweungkolot Leuwiliang Cisaeur Jatake Dramaga
Hardness (N)  514.35£2.05°  859.1£20.65°  948.55+31.75®  1347.95+397.88%  2666.2+136.47%  1461.25+729.57°
Cohesiveness (-)  0.68+0.02° 0.78+0.01¢ 0.75+0.01¢ 0.44+0.00° 0.46+0.02° 0.57+0.01°
Springiness (mm)  0.75+0.03¢ 0.8120.02¢ 0.74+0.00° 0.52+0.01° 0.46+0.00°* 0.59+0.00°
L* 69.850.49° 71.24+2.73¢ 72.78+2.09° 46.67+5.02° 43.91+2.80° 61.93+4.25"
a* 34.09+1.13¢ 26.13+4.75° 16.18+3.91° 7.80+1.64° 2.91+1.35° 2.64+0.30°
b* 58.84+1.94¢ 57.87+2.08¢ 46.82+4.96° 16.45+0.23° 8.74+2.36" 14.51+1.02°

L*: lightness; a*: (+) red — (-) green; b*: (+) yellow — (-) blue. Values are presented as mean+SD. Values with different
superscripts within the same row are statistically significantly different (p>0.05) as determined by ANOVA (Duncan’s multiple

range test).

Table 3. Proximate composition of red and black oncom.

Red oncom Black oncom
Parameter o ]
Karadenan = Leuweungkolot Leuwiliang Cisaeur Jatake Dramaga

Moisture (%wb) 76.19+0.65" 72.32+0.04° 69.21+0.17¢ 61.80+0.48° 57.23+0.39% 67.95+1.58°
Ash (%db) 3.71+0.08¢ 2.99+0.02° 2.6240.03° 2.06+0.03° 2.26+0.03° 2.14+0.44°
Fat (%db) 1.61+0.17° 1.83+0.10° 2.07+0.06* 31.75+1.65¢ 28.34+0.84° 12.25+0.76°
Protein (%db) 16.37+0.45% 15.64+0.3% 15.85+0.21° 40.77£1.29°¢ 40.954+1.09°¢ 30.53+1.86°
Carbohydrate (%db)  78.30+0.65° 79.55+0.37% 79.47+0.18% 25.4242.51° 28.48+1.12° 55.0842.6°

Values are presented as mean+SD. Values with different superscripts within the same row are statistically significantly different
(p>0.05) as determined by ANOVA (Duncan’s multiple range test).
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oncom, which was better than black oncom. It could be
related to the growth of mold on red oncom, which was
better than black oncom. Research reported that tempeh
with thick mycelia has higher cohesiveness and
springiness values (Wikandari et al., 2020).

Color presents a visual appeal that is relevant to a
product‘s acceptability in consumers’ eyes (Rocha, 2019;
Pramesti et al., 2023). Oncom’s color parameters and
appearance were generally different (Table 2 and Figure
1). The a* and b* values for red oncom were higher than
black oncom (Table 2). Fermentation of waste with
Neurospora sitophila produces orange-red oncom due to
red hyphae (Mulyani and Wisma, 2016). Karadenan red
oncom had denser mold with higher red color value,
while Leuwiliang red oncom had less red color than the
other two red oncom. The lack of light intensity in the
production room was thought to affect mold growth,
considering that Karadenan red oncom production
condition was exposed to bright light. Carotene synthesis
in the mycelial growth of Neurospora sp. can be induced
by light (Wostemeyer ef al., 2005).

Red oncom

Karadenan

Leuweungkolot

Leuwiliang

Black oncom

Cisacur Jatake Dramaga

Figure 1. Red and black oncom produced by 6 producers in
Bogor.

Red oncom and black oncom had proximate
composition with different concentrations in general
(Table 3). All three red oncom had moisture content
ranging from 69.21-76.19% wb. This amount tends to be
higher than black oncom, which ranges from 57.23-
67.95% wb. Tofu waste as the raw material has a
moisture content of around 76-80% of its total weight
(Rahman et al., 2021), higher than peanut-pressed cake,
which contains only around 4.3% of water (Ginting et
al., 2018). However, soaking the cake before processing
allows water to absorb into the seeds (Prayudani et al.,
2023) which caused the moisture content of black oncom
to be higher than the peanut-pressed cake itself. In red
oncom, adding onggok could reduce its moisture content
and cause a significant difference. Onggok contains
around 14% water (Kiramang, 2011), which could
reduce the moisture content of red oncom if added to the
composition.

Red oncom had higher ash content than black oncom.
Looking at the raw material used, the ash content of tofu
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waste ranges from 3.7-5.3%, higher than that of peanut-
pressed cake, which is 3.3% (Ginting et al., 2018;
Rahman et al., 2021). Also, soaking the peanut pressed
cake can reduce ash content because minerals are
generally soluble in water (Essington, 2003). Both of
them could reduce the ash content in black oncom. The
three red oncom had differences in ash content, which
could have been caused by adding onggok to the
composition. The greater the number of onggok, the ash
content would decrease, as the ash content of onggok is
lower by 1.2% (Kiramang, 2011).

Red oncom contained more than 90% protein and
carbohydrates, while black oncom contained fat, protein,
and carbohydrates dominating each other. Black oncom,
with the majority of raw materials being peanut-pressed
cake, contained almost 70% fat and protein. Peanut-
pressed cake significantly increased the fat and protein
content of oncom. Peanut-pressed cake has a higher fat
content than tofu waste, 35.87% db and 4.5-17% db,
respectively (Ginting et al., 2018; Mulyasari et al.,
2022). Tofu waste contains around 21.4-27% protein,
while protein content in peanut-pressed cake may reach
33% (Sitanggang ef al., 2020; Mulyasari ef al., 2022).

Adding soybean hulls to the Dramaga black oncom
composition reduced the fat percentage and increased the
carbohydrate content. The protein and fat content of
black oncom made with the addition of soybean hull
were significantly different from oncom without the hull
and tended to be lower than Cisaeur black oncom and
Jatake black oncom, namely 30.53% and 12.25%,
respectively. Soybean hull contains protein and fat about
1.65% and 0.34% of its total weight (Istiansari, 2014).
Apart from that, soybean hull also contributes to
moisture content because its content reaches 82.45%
(Istiansari, 2014).

3.3 Amino acid composition of red and black oncom

Red and black oncom had 15 amino acids based on
the results of amino acid composition analysis (Table 4).
Variations in the type of protein in the raw material used
might affect the amino acids contained in oncom. The
total amino acid content increased with the increasing
use of peanut-pressed cake, so black oncom had higher
amino acid content than red oncom. The peanut-pressed
cake is the residue that remains after oil extraction from
peanuts and contains 23.20 g/100 g of amino acids
(Bujang and Taib, 2014). Soybeans contain 34.64 g/100
g of amino acids (Bujang and Taib, 2014), but only about
23% is found in tofu waste (Liu, 2008).

Amino acids in fermented foods can influence the
taste characteristics of the food product. According to
(Tseng et al., 2005), amino acids can be grouped into
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Table 4. Amino acid composition of red and black oncom.
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Amino Acid (%w/w) Red oncom _ . Black oncom
Karadenan Leuweungkolot Leuwiliang Cisaeur Jatake Dramaga

Threonine 0.22 0.25 0.13 0.46 0.64 0.32
Glutamate 0.58 0.67 0.33 3.01 3.09 1.13
Histidine 0.23 0.21 0.13 0.48 0.53 0.31
Lysine 0.04 0.05 0.02 0.17 0.22 0.13
Valine 0.25 0.29 0.16 0.69 0.94 0.4
Methionine 0.03 0.04 0.02 0.1 0.15 0.05
Ileucine 0.26 0.28 0.15 0.6 0.88 0.53
Leucine 0.32 0.37 0.18 1.02 1.36 0.67
Phenylalanine 0.21 0.24 0.13 0.8 0.94 0.42
Aspartic Acid 0.42 0.49 0.24 1.65 2.05 0.75
Serine 0.24 0.25 0.13 0.75 0.85 0.37
Glycine 0.24 0.25 0.14 0.76 0.92 0.35
Alanine 0.26 0.3 0.16 0.62 0.98 0.38
Tyrosine 0.13 0.15 0.07 0.53 0.65 0.24
Arginine 0.23 0.25 0.13 1.6 1.3 0.44
Total 3.65 4.09 2.11 13.25 15.51 6.49

amino acids that taste like MSG, sweet, bitter, and
tasteless. Glutamic acid was dominant and had the
highest content in six oncom samples, followed by
aspartic acid. Glutamic acid is known as an amino acid
that is important in creating umami taste in food and has
been used as a flavor enhancer worldwide (Gunawan-
Puteri et al., 2015). The dominant glutamic acid content
indicates the potential of oncom as a food that produces
umami taste. The concentration of aspartic acid also
influences the intensity of the umami taste (Utami et al.,
2016).

Some amino acids can influence the bitter taste of
food, such as leucine and arginine (Kong et al., 2018),
which were found to be relatively high in black oncom.
However, the bitter taste may not appear if amino acids
are present as structural components of the native protein
(Aluko, 2017). According to research on soy sauce, the
presence of bitter amino acids at a certain threshold can
increase the umami taste so that the bitter taste may be
masked (Lioe et al., 2005).

3.4 Sensory characteristics of red and black oncom

A total of 15 sensory attributes describing red oncom
and black oncom were obtained from FGD results. The
attributes of red oncom consist of musty, beany (aroma);
bitter, umami (taste); orange, red (color); hardness,
springiness, cohesiveness, juiciness (texture), and sour
(aftertaste). The sensory attributes of black oncom
consist of musty, nutty (aroma); bitter, umami (taste);
white, brown  (color); hardness, springiness,
cohesiveness, juiciness (texture), and bitterness
(aftertaste). These sensory attributes were used in the
sensory test.

https://doi.org/10.26656/r.2017.8(6).133

The profiles of the three red oncom observed were
different (Figure 2). One of the differences was in the
intensity of color attributes. The dominant orange and
red colors in red oncom are produced by the mold M.
sitophila, which produces red hyphae (Mulyani and
Wisma, 2016). Karadenan red oncom has the highest
intensity of orange and red color attributes compared to
the other two oncom, as in Figure 1. This phenomenon
could be understood because the mold grew well on it.
As previously reported, Karadenan red oncom was
produced in a semi-open space with enough light,
thereby increasing the growth of Neurospora
(Wostemeyer et al., 2005).

The difference in juiciness in the three red oncom
could be due to the onggok added, which might function
as fiber. Karadenan red oncom had higher moisture
content (Table 3) than the other two samples, but the
intensity of juiciness rated by the panelists tended to be
lower. Leuwiliang red oncom had the highest intensity of
juiciness attribute among the three red oncom. The
higher composition of onggok might work as fiber that
can bind the water (Setijawaty et al., 2019).

Another attribute that differed in intensity between
the three red oncom observed was the musty aroma. A
musty aroma is associated with mushrooms (Utami et al.,
2016). The mushroom or musty aroma of oncom can be
obtained from the mold used in fermentation (Inamdar et
al., 2020). Neurospora sp. has been identified to produce
the compound 1-octen-3-ol, which has a mushroom
aroma (de Carvalho et al., 2012). Therefore, the high
intensity of the musty aroma of Karadenan red oncom
followed by Leuweungkolot red oncom and Leuwiliang
red oncom might related to the denser mold growth, as
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seen in Figure 1.

The profiles of the three black oncom samples
observed were different (Figure 2). One of the
differences was in the color attributes, namely brown and
white. The intensity of brown color in Cisaeur black
oncom and Jatake black oncom was higher than Dramaga
black oncom; in contrast, the intensity of white color of
Dramaga black oncom had the highest value compared to
the other two black oncom observed. Jatake black oncom
and Cisaeur black oncom were made from 100% peanut-
pressed cake, which has a brown color, making these two
black oncom tend to be darker. The higher intensity of
Dramaga black oncom’s white color could be caused by
the soybean hull as its composition with a lighter color
(Marom et al., 2015).

Figure 2. Spider web and PCA result of red and black oncom’s
sensory attributes.

Another attribute that differed in intensity between
the three black oncom observed was nutty aroma. The
panelists rated the nutty aroma of black oncom made
from peanut-pressed cake higher in intensity than the one
made with the addition of soybean hull. Pyrazine
compound can contribute to nutty aroma in oncom,
commonly reported in roasted peanut products (Baker et
al., 2003). Aromas associated with fungi were also found
in black oncom and tended to differ significantly in
intensity. No research has been found on similar
fermented peanut products about their musty or
mushroom aroma. Still, Rhizopus sp. has been identified
to produce a musty aroma on similar fermented products
(Mei Feng et al., 2007).

Umami taste attribute was present in all three black
oncom but was significantly different in intensity,

Biplot (axes F1 and F2: 100.00 %)
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especially in Dramaga black oncom. Umami taste can be
caused by amino acids, especially glutamic amino acid
and aspartic acid (Gunawan-Puteri et al., 2015; Utami et
al., 2016). As previously reported, these two amino acids
dominated the amino acid composition of black oncom
(Table 4). Dramaga black oncom had a lower umami
taste intensity than Cisaeur black oncom and Jatake black
oncom, presumably because the amino acid content of
Dramaga black oncom tended to be lower.

Three black oncom observed also had significant
differences in hardness. Black oncom with peanut-
pressed cake composition had a hardness value that
tended to be higher than black oncom with the addition
of soybean hull. This difference in hardness may be
caused by the fat content contained in food products
(Rolon et al., 2017). The physical test result confirmed
that Dramaga black oncom had the lowest hardness value
among the three black oncom observed.

The relationship between attributes could be shown
by the location of the attributes and both red and black
oncom samples on the PCA curve (Figure 3). Karadenan
red oncom had dominant characteristics, namely orange
color, red color, musty aroma, springiness, and sour
aftertaste. Meanwhile, juiciness and hardness were the
dominant attributes of Leuwiliang red
Leuweungkolot red oncom had dominant umami taste
and beany aroma. In black oncom, Cisaeur black oncom
had dominant characteristics, namely hardness, juiciness,
bitter aftertaste, and bitter taste. Meanwhile, Jatake black
oncom showed dominant characteristics of nutty aroma,
musty aroma, and umami taste. White color and
springiness were the dominant attributes of Dramaga
black oncom. The PCA maps showed that each oncom
had no similarities with other products, as seen in each
sample point located far from each other.

oncom.

3.5 Relationship between physicochemical and sensory
characteristics to oncom’s sensory acceptability

Red oncom was preferred over black oncom in
general (Table 5). Karadenan red oncom’s overall liking
score was the highest, and Leuwiliang red oncom’s score

Biplot [axes F1 and F2: 100,00 %)

F2 (39,06 %)

F1 {6094 %)

Figure 3. PCA result showing the description of the red and black oncom by sensory attributes.
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was significantly different from the other two red oncom.
In black oncom, Cisaeur black oncom was preferred over
the other two black oncom. The most liked red oncom
had the dominant sensory characteristics of orange color,
red color, musty aroma, springiness, and sour aftertaste
as well as the highest moisture content, a* value, and b*
value. Black oncom, with the highest overall liking
score, had the dominant characteristics of hardness,
juiciness, bitter aftertaste, and bitter taste, as well as the
highest fat content and springiness value.

Table 5. Overall liking score of red and black oncom.

Sample Overall liking score

Red oncom

Karadenan 5.4+1.0°

Leuweungkolot 5.3£0.9°

Leuwiliang 4.4%1.0°
Black oncom

Cisaeur 4.9+1.1°

Jatake 4.4+1.1°

Dramaga 3.8+1.3¢

Values are presented as mean+SD. Values with different
superscripts within the same column are statistically
significantly different (p>0.05) as determined by ANOVA
(Duncan’s multiple range test).

The results of QDA data analysis and consumers’
acceptability with PLSR showed that there was a
relationship between sensory characteristics and overall
liking of oncom. Figure 4 shows this relationship, with
the quality of PLSR plot obtained from both dimensions
being 97.34% and characterized by an umami taste and
red color on the positive end. Based on the PLSR result,
the umami taste appeared very close to the overall liking
point, indicating that umami taste was the largest driver
of liking.

Cormelations on axves 11 and 2

Chverall liking

Figure 4. Partial least squares regression model showing the
relationship between sensory attributes and consumers' overall
liking score of oncom.

The result that the umami taste attribute can

https://doi.org/10.26656/r.2017.8(6).133

Nuramalia et al. / Food Research 8 (6) (2024) 331 - 341

encourage acceptance is supported by research stating
umami can increase the degree of liking of food (Wang
et al., 2020). Regarding the amino acid composition,
oncom contained amino acids that give an umami taste,
such as glutamate and aspartic acids (Gunawan-Puteri et
al., 2015; Utami et al., 2016), which tended to be higher
in content than other amino acids according to the data in
Table 3. Colors can encourage consumer liking and
acceptance (Spence, 2015). The red color of food can
increase appetite (Foroni ef al., 2016), and red color has
appeared naturally in red oncom from the fermentation
process.

4. Conclusion

The difference in raw materials as ingredients, mold
used, and fermentation conditions significantly impacted
the physicochemical and sensory characteristics of red
and black oncom. Red oncom had higher water content,
ash content and cohesiveness due to the use of tofu waste
as raw material. Black oncom had higher fat, protein,
total amino acids, and hardness levels due to using
peanut-pressed cake as raw material. The total amino
acid content increased with the increasing use of peanut-
pressed cake, so black oncom had higher amino acid
content than red oncom. The presence of glutamic acid
and aspartic acid as amino acids was reported to
contribute to the umami taste of red and black oncom.
Black oncom was best defined by its brown color, umami
taste, and nutty aroma. In contrast, red oncom was best
described by sensory features like red color, orange
color, beany aroma, and umami taste. The characteristics
of oncom, such as umami taste and red color attributes,
were believed to drive consumers' acceptability of
oncom.

Conflict of interest

The authors declare no conflict of interest.

Acknowledgements

The research work was funded by the Ministry of
Education, Culture, Research, and Technology (Grant
No. 18883/IT3.D10/PT.01.03/P/B/2023).

References

Aluko, R.E. (2017). Structural Characteristics of Food
Protein-Derived Bitter Peptides. In Aliani, M. and

Eskin, M.N.A. (Eds.). Bitterness: Perception,
Chemistry and Food Processing, p. 105-129. New
Jersey, USA: Wiley-Blackwell. https://

doi.org/10.1002/9781118590263.ch6

Andriati, N., Anggrahini, S., Setyaningsih, W., Sofiana,
I., Pusparasi, D.A. and Mossberg, F. (2018).

© 2024 The Authors. Published by Rynnye Lyan Resources



Nuramalia et al. / Food Research 8 (6) (2024) 331 - 341

Physicochemical characterization of jack bean
(Canavalia ensiformis) tempeh. Food Research, 2

(5), 481-485. https://doi.org/10.26656/1r.2017.2
(5).300
Association of Official Analytical Collaboration

(AOAC) International. (2005). Official Methods of
Association of Official Analytical Chemists. 18™ ed.
USA: AOAC International.

Arnata, L.W., Gunam, LB.W., Anggreni, A.AM.D.,
Wijaya, LM.M. and Sartika, D. (2021). Utilization of
solid tapioca waste for bioethanol production by co-
fermentation of baker’s and tapai yeast. IOP
Conference Series: Earth and Environmental
Science, 724(1), 012058. https://
doi.org/10.1088/1755-1315/724/1/012058

Baker, A.K., Castura, J.C. and Ross, C.F. (2016).
Temporal check-all-that-apply characterization of
syrah wine. Journal of Food Science, 81(6), 1521-
1529. https://doi.org/10.1111/1750-3841.13328

Baker, G.L., Cornell, J., Gorbet, D., O’Keefe, S., Sims,
C. and Talcott, S. (2003). Determination of pyrazine
and flavor variations in peanut genotypes during
roasting. Journal of Food Science, 68(1), 394-400.
https://doi.org/10.1111/j.1365-2621.2003.tb14171.x

Bujang, A. and Taib, N.A. (2014). Changes on amino
acids content in soybean, garbanzo bean and
groundnut during pre-treatments and tempe making.
Sains Malaysiana, 43(4), 551-557.

Capone, R., El Bilali, H., Debs, P., Cardone, G. and
Driouech, N. (2014). Food system sustainability and
food security: connecting the dots. Journal of Food
Security, 2(1), 13-22. https://doi.org/10.12966/
ajnfs.04.04.2014

de Carvalho, D.S., Dionisio, A.P., dos Santos, R., Jr,
S.B., Godoy, H.T. and Pastore, G.M. (2012). Total
carotenoid content, a-carotene and [-carotene, of
landrace pumpkins (Cucurbita moschata Duch): A
preliminary study. Food Research International, 47
(2), 337-340. https://doi.org/10.1016/
j.foodres.2011.07.040

Essington, M.E. (Eds.) (2003). Mineral Solubility. In
Soil and Water Chemistry. An Integrative Approach.
Boca Raton, USA: CRC Press. https:/
doi.org/10.1201/b12397

Foroni, F., Pergola, G. and Rumiati, R.I. (2016). Food
color is in the eye of the beholder: The role of human
trichromatic vision in food evaluation. Scientific
Reports, 6, 37034. https://doi.org/10.1038/srep37034

Gafuma, S., Mugampoza, D. and Byarugaba-Bazirake,
G.W. (2018). Starch and pectin affect hardness of
cooked bananas. Journal of Food Research, 7(6),
107. https://doi.org/10.5539/jfr.vIn6p107

https://doi.org/10.26656/r.2017.8(6).133

339

Ginting, E., Rahmianna, A.A. and Yusnawan, E. (2018).
Aflatoxin and nutrient contents of peanut collected
from local market and their processed foods. /OP
Conference Series: Earth and Environmental
Science, 102(1), 012031. https://
doi.org/10.1088/1755-1315/102/1/012031

Gunawan-Puteri, M.D.P.T., Hassanein, T.R., Prabawati,
E.K., Wijaya, C.H. and Mutukumira, A.N. (2015).
Sensory characteristics of seasoning powders from
overripe tempeh, a solid state fermented soybean.
Procedia  Chemistry, 14, 263-269. https:/
doi.org/10.1016/j.proche.2015.03.037

Inamdar, A.A., Morath, S. and Bennett, J.W. (2020).
Fungal volatile organic compounds: more than just a
funky smell? Annual Review of Microbiology, 74,
101-116. https://doi.org/10.1146/annurev-micro-
012420-080428

Istiansari, A. (2014). Pemanfaatan Limbah Padat Kulit
Ari Kedelai di Industri Tempe sebagai Pakan Unggas
Ayam Boiler (Pedaging). Yogyakarta, Indonesia:
Universitas Gadjah Mada. [in Bahasa Indonesia]

Kiramang, K. (2011). Potensi dan pemanfaatan onggok
dalam ransum unggas. Jurnal Teknosains, 5(2), 155-
163. [in Bahasa Indonesia]

Kong, Y., Zhang, L.L., Zhang, Y.Y., Sun, B.G., Sun, Y.,
Zhao, J. and Chen, H.T. (2018). Evaluation of non-
volatile taste components in commercial soy sauces.
International Journal of Food Properties, 21(1),
1854-1866. https:/
doi.org/10.1080/10942912.2018.1497061

Kumbhare, P. (2014). Analysis of nutritive value of
peanut press cake, fermented by N. sitophila NCIM
899 and R. oligosporus NCIM 1215. International
Journal of Researches In Biosciences, (2). https://
doi.org/10.29369/ijrbat.2014.02.11.0079

Lawless, H.T. and Heymann, H. (2010). Sensory
Evaluation of Food. New York, USA: Springer New
York. https://doi.org/10.1007/978-1-4419-6488-5

Liggett, R., Drake, M. and Delwiche, J. (2008). Impact
of flavor attributes on consumer liking of Swiss
cheese. Journal of Dairy Science, 91(2), 466-476.
https://doi.org/10.3168/jds.2007-0527

Lioe, H.N., Apriyantono, A., Takara, K., Wada, K. and
Yasuda, M. (2005). Umami taste enhancement of
MSG/NaCl mixtures by subthreshold L-a-aromatic
amino acids. Journal of Food Science, 70(7), 401-
405. https://doi.org/10.1111/j.1365-
2621.2005.tb11483.x

Liu, K.S. (2008). 14-Food Use of Whole Soybeans. In
Johnson, L.A., White, P.J. and Galloway, R. (Eds.)
Soybeans: Chemistry, Production, Processing, and
Utilization, p. 441-481. USA: Academic Press.

© 2024 The Authors. Published by Rynnye Lyan Resources



340
https://doi.org/10.1016/B978-1-893997-64-6.50017-
2

Marom, A., Astuti, P. and Putri, M.F. (2015). Pengaruh
penggunaan tepung kulit ari biji kedelai sebagai
bahan substitusi terhadap kualitas choux pastry

kering.  Teknobuga,  2(1), 41-49.  https:/
doi.org/10.15294/teknobuga.v2i1.6435 [In Bahasa
Indonesia].

Mei Feng, X., Ostenfeld Larsen, T. and Schniirer, J.
(2007). Production of volatile compounds by
Rhizopus oligosporus during soybean and barley
tempeh fermentation. International Journal of Food
Microbiology, 113(2), 133-141. https://
doi.org/10.1016/j.ijjfoodmicro.2006.06.025

Meilgaard, M.C., Civille, G.V. and Carr, B.T. (2016).
Sensory Evaluation Techniques. 5™ ed. Florida,
USA: CRC Press. https://doi.org/10.1201/b19493

Mongi, R.J. and Gomezulu, A.D. (2022). Descriptive
sensory analysis, consumer acceptability, and
conjoint analysis of beef sausages prepared from a
pigeon pea protein binder. Heliyon, 8(9), 10703.
https://doi.org/10.1016/j.heliyon.2022.€10703

Mulyani, S. and Wisma, R.W. (2016). Analisis
proksimat dan sifat organoleptik “Oncom Merah
Alternatif” dan “Oncom Hitam Alternatif.” Jurnal
Kimia Dan Pendidikan Kimia, 1(1), 41-51. https:/

doi.org/10.20961/jkpk.v1i1.39428  [In  Bahasa
Indonesia].
Mulyasari, Subaryono and Yosmaniar. (2022).

Utilization of tofu waste from Indonesian small scale
industry as fish feed through a fermentation process.
IOP Conference Series: Earth and Environmental
Science, 978(1), 012042. https://
doi.org/10.1088/1755-1315/978/1/012042

Owens, J.D., Astuti, M. and Kuswanto, K.R. (2015).
Tempe and Related Food Products. In Indigenous
Fermented Foods of Southeast Asia. Boca Raton,
USA: CRC Press. https://doi.org/10.1201/b17835

Piornos, J.A., Balagiannis, D.P., Methven, L., Koussissi,
E., Brouwer, E. and Parker, J.K. (2020). Elucidating
the odor-active aroma compounds in alcohol-free
beer and their contribution to the worty flavor.
Journal of Agricultural and Food Chemistry, 68(37),
10088-10096. https://doi.org/10.1021/
acs.jafc.0c03902

Pramesti, R.D., Anggarini, A., Samla, L. and Postha,
A.K.R. (2023). Pengaruh penggunaan warna pada
desain kemasan makanan khas daerah terhadap
persepsi konsumen. In Seminar Nasional Inovasi
Voklasi. Vol. 2, p. 174 — 180. Indonesia. [in Bahasa
Indonesia]

Prayudani, A.P.G., Saputra, B., Astawan, M.,

https://doi.org/10.26656/r.2017.8(6).133

Nuramalia et al. / Food Research 8 (6) (2024) 331 - 341

Wresdiyati, T. and Sardjono, R.E. (2023). Effect of
pre-milling method on physicochemical and
functional properties of velvet bean (Mucuna
pruriens L.) flour. Food Science and Technology
(United  States), 11(2), 111-124.  https:/
doi.org/10.13189/1st.2023.110202

Qiu, Y., Li, C., Dong, H., Yuan, H., Ye, S., Huang, X.,
Zhang, X. and Wang, Q. (2022). Analysis of key
fungi and their effect on the edible quality of
HongJun tofu, a Chinese fermented okara food.
LWT, 172, 114151.  https://doi.org/10.1016/
j.Iwt.2022.114151

Rahman, M.M., Mat, K., Ishigaki, G. and Akashi, R.
(2021). A review of okara (soybean curd residue)
utilization as animal feed: Nutritive value and animal
performance aspects. Animal Science Journal, 92(1),
e13594. https://doi.org/10.1111/asj.13594

Rocha, M.L.L. (2019). The Snow White Effect: How
Food Colour Saturation Impacts Food Likeability
and Perceived Weight. Portugal: Instituto
Universitario de Lisboa, MSc. Thesis.

Rohimah, A., Setiawan, B., Palupi, E., Sulaeman, A. and
Handharyani, E. (2021). Physical characteristics and
nutritional contents of peanut flour and black oncom
(fermented peanut meal) flour. In Proceedings of the
International Seminar on Promoting Local Resources
for Sustainable Agriculture and Development
(ISPLRSAD 2020). USA: Atlantis Press. https://
doi.org/10.2991/absr.k.210609.057

Rolon, M.L., Bakke, A.J., Coupland, J.N., Hayes, J.E.
and Roberts, R.F. (2017). Effect of fat content on the
physical properties and consumer acceptability of

vanilla ice cream. Journal of Dairy Science, 100(7),
5217-5227. https://doi.org/10.3168/jds.2016-12379

Sadh, P.K., Duhan, S. and Duhan, J.S. (2018). Agro-
industrial wastes and their utilization using solid
state fermentation: a review. Bioresources and
Bioprocessing, 5, 1. https://doi.org/10.1186/s40643-
017-0187-z

Sastraatmadja, D.D., Tomita, F. and Kasai, T. (2002).
Production of high-quality oncom, a traditional
Indonesian fermented food, by the inoculation with
selected mold strains in the form of pure culture and
solid inoculum. Journal of the Graduate School of
Agriculture, Hokkaido University, 70(2), 111-127.

Setijawaty, E., Suseno, T.L.P. and Andriani, T. (2019).
Kajian proporsi daging sapi dan wortel (Daucus
carota L.) terhadap karakteristik tekstur, warna dan
sensoris dendeng giling oven. Jurnal Teknologi
Pangan dan Gizi, 18(2), 112-118. [In Bahasa
Indonesia].

Sitanggang, A.B., Sinaga, W.S.L., Wie, F., Fernando, F.
and Krusong, W. (2020). Enhanced antioxidant

© 2024 The Authors. Published by Rynnye Lyan Resources


https://doi.org/10.15294/teknobuga.v2i1.6435
https://doi.org/10.20961/jkpk.v1i1.39428

Nuramalia et al. / Food Research 8 (6) (2024) 331 - 341 341

activity of okara through solid state fermentation of
GRAS fungi. Food Science and Technology, 40(1),
178-186. https://doi.org/10.1590/fst.37218

Spence, C. (2015). On the psychological impact of food
colour. Flavour, 4, 21. https://doi.org/10.1186/
s13411-015-0031-3

Tseng, Y.H., Lee, Y.L., Li, R.C. and Mau, J.L. (2005).
Non-volatile flavour components of Ganoderma
tsugae. Food Chemistry, 90(3), 409-415. https://
doi.org/10.1016/j.foodchem.2004.03.054

Utami, R., Wijaya, C.H. and Lioe, H.N. (2016). Taste of
water-soluble extracts obtained from over-fermented
tempeh. International Journal of Food Properties,
19(9), 2063-2073. https://
doi.org/10.1080/10942912.2015.1104509

Wang, W., Zhou, X. and Liu, Y. (2020). Characterization
and evaluation of umami taste: A review. Trends in
Analytical ~ Chemistry, 127, 115876. https://
doi.org/10.1016/j.trac.2020.115876

Wikandari, R., Utami, T.A.N., Hasniah, N. and Sardjono.
(2020). Chemical, nutritional, physical and sensory
characterization of tempe made from various
underutilized legumes. Pakistan Journal of
Nutrition, 19(4), 179-190. https://doi.org/10.3923/
pjn.2020.179.190

Wostemeyer, J., Griinler, A., Schimek, C. and Voigt, K.
(2005). Genetic regulation of carotenoid biosynthesis
in fungi. Applied Mycology and Biotechnology, 5,
257-274.  https://doi.org/10.1016/S1874-5334(05)
80013-9

Yang, J.E. and Lee, J. (2020). Consumer perception and
liking, and sensory characteristics of blended teas.
Food Science and Biotechnology, 29(1), 63-74.
https://doi.org/10.1007/s10068-019-00643-3

https://doi.org/10.26656/r.2017.8(6).133

© 2024 The Authors. Published by Rynnye Lyan Resources



