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ABSTRACT
Instant coffee powder is a downstream product of coffee processing. This
research aimed to study the effect of fillers on the physical, chemical, and
sensory properties of instant coffee powder. This study was used Robusta
coffee which was roasted at medium to dark levels. The fillers used were
maltodextrin and dextrin. The instant coffee powder was made by
crystallization and drying techniques with a cabinet dryer. The results
showed that the difference between the two fillers did not affect the physical
properties of instant coffee powder, such as yield, pH, solubility, brightness
(L*), and yellowishness (b*). Meanwhile, the chemical properties of water
content showed a significant difference between the two treatments. The
sensory properties of the two treatments have a description of the color
tends to be bright, slightly brown, the taste was quite bitter, slightly sweet,
quite sour, the aftertaste was medium sour, the aftertaste was low in smoke,
the aftertaste was quite detectable, the aroma of coffee was medium, slightly
sweet, and slightly caramel-flavored. The instant coffee powder has the
potential to be developed as a coffee flavoring preparation for food
products.
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INTRODUCTION
Coffee is one of the most consumed drinks in
the world (Toci et al., 2013). Based on data from
the International Coffee Organization (ICO), the
level of world coffee consumption in 2015
reached 152.2 million per 60 kg of coffee and has
increased an annual average of 2% since 2011. In
the last four years, coffee consumption in
Indonesia has continued to increase by 36% from
2010 to 2014, with total consumption of 1.03
kg/capita/ year in 2014 (AEKI, 2014). Types of
coffee that are widely cultivated include Arabica
coffee (Coffea arabica) and Robusta (Coffea
canephora) (Vignoli et al., 2011). Indonesia is one
of the largest producers and exporters of Robusta
coffee in the world. It is because the climatic
conditions are suitable for Robusta coffee
cultivation. In addition, Robusta coffee has the
advantage of being resistant to disease and has the
strongest aroma and taste among other types of
coffee (Nurhayati, 2018). Most of the coffee
production in Indonesia is exported abroad, and
the rest is marketed domestically.
Coffee is traded in various forms, i.e., green
coffee beans, roasted coffee beans, ground coffee
or powder coffee, extracted coffee, instant coffee,
dipped coffee, and ready-to-drink coffee. Ground
coffee is the result of grinding coffee beans that
have been roasted and divided into coarse,
medium, and fine (Shafira, 2018). Instant coffee
powder drinks include coffee bean processed
products that have the potential to be developed
because they are popular with the community, do
not leave pulp, and are easily soluble in water
compared to ground coffee (Apriani et al., 2016).
Making instant coffee powder requires a filler.
The addition of fillers aims to coat the flavor
components, increase the total amount of solids,
increase the volume, speed up the drying process,
prevent material damage due to heat, and increase
the solubility and organoleptic properties of
instant coffee powder drinks (Putra & Ekawati,
2013). The use of this type of filler is necessary to
produce instant coffee powder drinks that are of
good quality and are liked by the panelists.
Fillers that are often used for powdered
beverage products are dextrins and maltodextrin.
Dextrin is a polysaccharide compound that
dissolves in water and can bind hydrophobic
substances so that it is widely used as a food
additive
(Winarno,
2004).
Meanwhile,
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maltodextrin has been used as a filler in powder
products (Ramadhia et al., 2012).
Therefore, this study examines the effect of
fillers on the physical, chemical, and organoleptic
characteristics of instant drink powder from
robusta coffee.
METHOD
Materials
The material used in this research was
Robusta Gunung Kelir coffee (Shine Coffee Solo).
Chemicals such as maltodextrin (Food Grade),
dextrin (Food Grade), tween 80 (polysorbate), and
aquadest.
Equipment
The tools used for the production of the
samples were analytical scales (Shimadzu
ATX224), blender, hand blender, filter, Teflon
(Maxim), gas stove, stirrer, baking sheet, cabinet
dryer, coffee roaster machine (SC-2.5Kg), and 60
mesh sieve. While the tools used for the analysis
were analytical scales (Shimadzu ATX224),
aluminum plates, glassware, vortices, spatulas,
vacuum pumps, pH meters (Horiba pH 130-K),
stopwatches, forms, ovens (Memmert UF30), and
desiccators.
Roasting of Coffee Beans
Roasting coffee beans was done at a medium
to dark roast level. The roaster machine (SC2.5Kg) was set with an initial temperature of
180ºC. Roasting was carried out for 10 minutes.
Roasted beans were cooled to room temperature,
then ground and sieved 60 mesh. Coffee grounds
were stored in a validated aluminum foil package
until further processing.
Extracting Robusta Coffee (Maharani, 2020
modified)
Coffee grounds dissolved with distilled water
at a temperature of 93ºC with a ratio of 1:5 (w/v).
Next, stir for 4 minutes. And it filtered with a
vacuum filter (Pyrex 500ml). The coffee extract
was stored in a cooler until it was used for the
following process.
Making of Instant Coffee Powder (Simpatik,
2018 modified)
Robusta coffee extract was added with 30%
fillers (maltodextrin or dextrin) and 0.01% tween
80. The mixture was homogenized. Then boil it in
Teflon until it boils, and dried in a cabinet dryer at
50°C for 24 hours. Grinding of the coffee instant
and sieved in 60 mesh. The instant coffee powder
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was stored in aluminum foil packaging until
analyzed.
Rendement Analysis (AOAC, 1990).
The rendement was calculated by comparing
the weight of instant coffee powder produced with
raw materials. The rendement was calculated in
percentage units.
pH Analysis (Septianingrum et al., 2019
modified)
Several samples of instant coffee powder
were dissolved in distilled water or distilled water
with a ratio of 1:10 (w/v). The pH measurements
were carried out with a pH meter.
Solubility Analysis (Asri et al., 2018).
Whatman filter paper No. 42 was dried in an
oven at 105 ℃ for 30 minutes, then weighed. A
sample of 3.5 g of instant coffee powder was
dissolved in 100 ml of distilled water then filtered
with Whatman No. filter paper. Forty-two on a
Buchner funnel and vacuum pump was drawn.
Furthermore, the filter paper containing the
insoluble particles was heated at 105 ℃ for 3
hours, then cooled in a desiccator and weighed.
Solubility=

initial weight - final weight
x 100%
initial weight

The final weight was the difference from the
weight of the filter paper after filtering by weight
before filtering.
Color Analysis (Deman, 1999).
Color analysis was using a Chromameter CR
300 (FRU, Japan). The samples were analyzed for
L*, a*, and b* values. The sample was compared
with Robusta and Arabica powder. The L* value
indicates the change in brightness or lightness
with a value range from 0 (black) to 100 (white).
Value of a* represents red-green mixed chromatic
color with + a* value ranging from 0 to 100 for
red, and -a* values ranging from 0 to -80 for green.
Whereas the value of b* represents the chromatic
color of a blue-yellow mixture with a value of +
b* from 0 to +70 for blue and a value of -b* from
0 to -70 for yellow.
Moisture Content Analysis (AOAC, 2005)
A total of 2 g of sample was weighed and
dried in an oven at 105 ° C for 12 hours. Then the
sample was placed in a desiccator to room
temperature. The plate containing the sample was
weighed until a constant weight was obtained.

Moisture content (%)=

(W-(W1-W2))
x
W

100%

Note: W (gram of initial sample); W1 (gram
of final sample + empty cup); W2 (gram cup).
Sensory Analysis
The sensory test was carried out by the
descriptive method. The test was carried out using
ten trained panelists. The testing phase begins with
an FGD of panelists recruited to detect the quality
attributes that were expected to appear in the
sample. Furthermore, the panelists were
introduced to the attributes to be measured.
Panelists were trained to detect the intensity and
standard of each attribute to be tested. After the
researcher recognizes and practices the intensity
of the tested attribute standards, the perception of
attributes and intensity were equalized before
testing the sample. Sample testing was carried out
on the instant coffee powder.
The parameters tested include sweet taste,
bitter taste, sour taste, coffee aroma, sweet aroma,
caramel aroma, smoke aftertaste, bitter aftertaste,
sour aftertaste, brown color, and color intensity.
Data Analysis
Data were analyzed using the T-test on the
analysis of yield, pH, freshness, and moisture
content. Meanwhile, the diversity test (One way
ANOVA) in color analysis. If there was a
difference, continue the DMRT test with a
confidence level of 95%. Data analysis was
performed using the SPSS 24.0 program.
RESULTS AND DISCUSSION
Rendement
The rendement was one of the factors related
to the economic value of a product. The greater the
rendement, the better the results of a processing
process (Setyaningrum, 2017). Rendement was
the percentage of product produced after
processing. The rendement of instant coffee
powder was presented in Figure 1.
The rendement of instant coffee powder
using dextrin and maltodextrin filler was 24.61%
and 23.37%, respectively (Figure 1). The
difference in filler did not cause a significant
difference in the rendement of instant coffee
powder. Presumably, the concentration of
maltodextrin and dextrin added to the formula was
the same amount (30%).
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maltodextrin and dextrin was 4.99 and 4.92,
respectively. However, the pH value of instant
coffee powder with maltodextrin filler has a
slightly higher value than dextrin. This was due to
the difference in the pH of the two fillers.
Maltodextrin has a higher pH value than dextrin.
Based on measurements of the two fillers,
maltodextrin has a pH of 4.1, while dextrin has a
pH of 3.

Figure 1 Instant Coffee Powder Rendement. Data
were presented with standard deviation lines. Different
letter notation indicates significantly different (P
<0.05).

Besides that, it can also be caused by the
density of the two fillers, which were almost the
same. Maltodextrin has a density of 504.5 gr/mol,
while the density of dextrin was 504.4 gr/mol
(Pubchem, 2021).
The use of dextrin and maltodextrin as filler
was also carried out in the manufacture of red
guava fruit pollen (Suryanto, 2018), noni fruit
powder drink (Kaljannah et al., 2018), and instant
pollen, a mixture of tamarillo and purple passion
fruit juice (Setyaningrum, 2017). The addition of
dextrin and maltodextrin has increased the yield of
the final powder product. Vareltzis et al. (2020)
reported that instant coffee made by spray drying
method without filler could produce up to 54.5%.
pH

Maltodextrin can neutralize acids. The
addition of maltodextrin in making instant drinks
can reduce the sour taste of drinks (Retnaningsih
& Tari, 2014). Maltodextrin comes from
oligosaccharides, which were compounds
containing a lot of hydroxyls (OH) groups to
neutralize the acidic properties of the raw material.
In contrast, filler dextrin causes the pH value to be
lower due to the presence of residual acid due to
the acid or enzyme hydrolysis process when
making dextrin (Wiyono, 2017).
Solubility
Solubility was one of the critical parameters
of instant drink powder. The higher the solubility,
the larger the dispersed particles and the fewer
dregs involved in the brewing (Matanari et al.,
2020). The solubility of instant coffee powder was
presented in Figure 3.

The value of the degree of acidity (pH) was
closely related to the acidity of a product
(Setyaningrum, 2017). The pH value of the instant
coffee powder was shown in Figure 2.

Figure 3 Instant Coffee Powder Solubility. Data were
presented with standard deviation lines. Different
letter notations indicated significantly different (P
<0.05).

Figure 2 The pH of Instant Coffee Powder. Data were
presented with standard deviation lines. Different
letter notation indicates significantly different (P
<0.05).

The difference in fillers in the manufacture of
instant coffee powder did not significantly affect
the difference in pH (P> 0.05) (Figure 2). The pH
value of instant coffee powder with filler

The difference in fillers used in the
manufacture of instant coffee powder has no
significant effect on the solubility of the powder.
This was presumably due to the similarity in the
water solubility of the two fillers. The solubility of
maltodextrin and dextrin was 0.1 g/ml
(ChemicalBook, 2021).
However, the percent solubility of powder
with maltodextrin filler was slightly higher than
dextrin filler, 97.7%, and 96.9%, respectively.
This was possible because maltodextrin has
properties that can bind hydrophobic substances.
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In addition, maltodextrin was an oligosaccharide
that was very soluble in water so that it can form
an evenly dispersed solution system (Retnaningsih
& Tari, 2014). The difference in the value of DE
(Dextrose Equivalent) may also have a slight
effect. Maltodextrin has a DE value of 3-20, while
dextrin is 3-5 (Wulansari et al., 2012). Mursalin et
al. (2019) reported that the solubility of instant
Liberica coffee made by crystallizing granulated
sugar (35%) was 97.95%.
CIELab Colors
The color of the instant coffee powder was
indicated by the values of L*, a*, and b*. The
appearance of instant coffee powder can be seen
in Figure 4.
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Meanwhile, the control brightness in Robusta
coffee powder and Arabica were 30.15 and 31.88,
respectively.
The difference in brightness between instant
coffee powder and Robusta and Arabica coffee
powder control was possible because the filler has
a white color (Putri et al., 2019) and will cause the
brown color of the coffee extract to fade. The
addition of more maltodextrin in the pumpkin
instant powder formulation makes the color of the
powder drink brighter (Ningtias et al., 2019). The
addition of dextrin as a filler for ginger
effervescent powder causes the brightness of the
product to increase (Wiyono, 2017).
a* Value
The value of a* indicates the chromatic color
of the red-green mixture. Positive values from 0 to
+100 indicate red. Meanwhile, negative values
from 0 to -80 indicate a green color (Yam &
Papadakis, 2004). The a* values of instant coffee
powder were shown in Figure 6.

Figure 4 Instant coffee powder with different filler

L* value
The L* value indicates the color brightness
level in 0 (black) -100 (white). The brighter the
sample color, the higher the L* value (Yam &
Papadakis, 2004). The L* values of instant coffee
powder were shown in Figure 5.

Figure 5 The L* Value of Instant Coffee Powder. Data
were presented with standard deviation lines. Different
letter notation indicates significantly different (P
<0.05).

The filler difference did not significantly
affect the brightness (L*) of the instant coffee
powder. However, the brightness of instant coffee
powder was significantly different from Robusta
and Arabica coffee powder. The brightness (L*) of
instant coffee powder with filler maltodextrin and
dextrin was 52.19 and 52.04, respectively.

Figure 6 The value of a* Instant Coffee Powder. Data
were presented with standard deviation lines. Different
letter notation indicates significantly different (P
<0.05)

The difference in fillers in the manufacture of
instant coffee powder causes a significant
difference in the reddish (a*) color of the powder.
The reddish color of instant coffee powder was
significantly different from Robusta coffee
powder. The a* value of instant coffee powder
with filler dextrin was greater than dextrin, 5.24
and 4.03, respectively. This was possible because
during heating to high temperatures, the sugar
groups on the dextrin experience browning (Rizal
& Putri, 2014). Meanwhile, maltodextrin was
more challenging to cause browning than dextrin
(Srihari et al., 2010). In addition, maltodextrin has
a whiter color than dextrin, reducing the reddish
color of instant coffee powder (Yuliawaty &
Susanto, 2015).
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b* Value
The b* value indicates the chromatic color of
the blue-yellow mixture. Positive values from 0 to
+70 indicate yellow. Meanwhile, negative values
from 0 to -80 indicate blue color (Yam &
Papadakis, 2004). The value of b* instant coffee
powder was shown in Figure 7.
Figure 8 Moisture Content of Instant Coffee Powder.
Data were presented with standard deviation lines.
Different letter notation indicates significantly
different (P <0.05).

The difference in fillers in the manufacture of
instant coffee powder caused a significant
difference in moisture content. The moisture
content of powder with dextrin filler was greater
than maltodextrin, 6.9% and 6.5%, respectively.
Figure 7 The b* Value Instant Coffee Powder. Data
were presented with standard deviation lines. Different
letter notation indicates significantly different (P
<0.05)

The difference in fillers in the manufacture of
instant coffee powder causes a significant
difference in the powder's yellowish color (b*).
The yellowish color of the powder was
significantly different from the control of Robusta
and Arabica coffee powder. The b* value of
instant coffee powder with dextrin filler was
greater than maltodextrin filler, 18.35 and 15.61,
respectively. Meanwhile, the b* control values for
Robusta and Arabica coffee powder were 6.47 and
8.78, respectively.
The yellowish color of instant coffee powder
with filler dextrin compared to maltodextrin was
possible because dextrin color tends to be more
yellow than maltodextrin (Saputra et al., 2016).
The addition of more maltodextrin in the
manufacture of anthocyanin powders from red
cabbage and Telang flower causes the b* value of
the powder to be lower (Putri et al., 2019). The
addition of dextrin in the Curcuma effervescent
powder formulation slightly increased the
yellowish color of the powder (Wiyono, 2017).
Moisture content
The moisture content indicates the amount of
free water present in the material (Retnaningsih &
Tari, 2014). The moisture content determined the
quality of the final powder product. The instant
coffee powder moisture content was shown in
Figure 8.

This was possible because maltodextrin has
a more branched molecular structure than dextrin.
Maltodextrin can reduce the binding capacity and
interaction of the mixture with water so that it will
be more easily evaporated during the heating
process (Pratiwi & Suharto, 2015). It was also
possible because dextrin was composed of glucose
units that can bind water (Saputra et al., 2016).
Dextrin was thought to cause the reabsorption
value of instant coffee powder to increase so that
the water content increases. The addition of
dextrin in the effervescent ginger powder caused
the hydroxyl group contained in the powder to
increase so that the reabsorption value was high.
Large amounts of hydroxyl groups can increase
the ability to bind water, causing high water
content (Wiyono, 2017).
Sensory Properties
Sensory testing was done by descriptive test
to describe the sensory profile of instant coffee
powder. This test was used trained panelists to
assess product characteristics, food quality, and
shelf life (Rahmawati & Fibrianto, 2018). A
description of the sensory profile of the instant
coffee powder was presented in Figure 9.
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results in brown compounds and caramel-flavored
volatile compounds (Winarno, 2004).
Sweet Aroma
Panelists described instant coffee powder
made with dextrin and maltodextrin filler as
having a weak sweet aroma which was equivalent
to Robusta coffee powder control.

Figure 9 Sensory Profile of Instant Coffee Powder.

Coffee aroma
The aroma of coffee was the first aroma
detected by the panelists. Researchers described
the aroma of instant coffee powder made with
maltodextrin and dextrin filters as having a
moderate coffee aroma (5.1-5.3). Meanwhile,
Robusta coffee powder control has a strong coffee
aroma (7). The use of these two fillers can prevent
the loss of coffee aroma in the instant coffee
powder. The heating process in high temperatures
during instant coffee processing was possible to
cause a decrease in coffee aroma from coffee
extracts. Maltodextrin and dextrin can trap the
volatile compounds in the aroma of coffee during
processing so that they will not be lost after
becoming a powder (Tazar et al., 2017).
The distinctive aroma of coffee was caused
by volatile compounds such as caffeol and other
coffee aroma-forming compounds (Lokaria &
Susanti, 2018; Baggenstoss et al., 2010).
Generally, volatile compounds that affect the
aroma of coffee come from aldehyde, ketone,
alcohol, furfural, pyrazine, and other groups
(Ramanaviciene et al., 2003).
Caramel aroma
Researchers described instant coffee powder
made with dextrin and maltodextrin filler as
having a weak caramel aroma, although it has a
slightly higher score than Robusta coffee powder.
This indicates that the use of dextrin and
maltodextrin as fillers in making instant coffee
powder did not increase the caramel aroma
drastically. Maltodextrin and dextrin do not have
a characteristic aroma (Fajarwati, 2017). During
high-temperature processing, dextrin and
maltodextrins cause less caramel aroma due to the
caramelization reaction. Caramelization occurs in
sugar that was heated at high temperatures so that
it will be dehydration and condensation, which

The sweet aroma of instant coffee powder
can arise due to the presence of furaneol
compounds in coffee. Robusta roasted coffee
contains a lot of furaneol compounds (2,5dimethyl-4-hydroxy- (2H)-furan-3-one) which
have a description of sweet odors like caramel and
a flavor like burnt sugar with quite fruity
sensations. (Ardianti, 2017). In addition, the
pyrazine compound also contributes to the sweetbitter aroma (Wilujeng & Wikandari, 2013).
Bitter taste
Panelists described instant coffee powder
made with filler maltodextrin and dextrin as
having a moderately bitter taste. Meanwhile,
Robusta coffee powder control has a strong bitter
taste.
Decrease in the bitterness of instant coffee
powder processed into instant coffee powder due
to the addition of ingredients such as fillers. The
maltodextrin and dextrin used as fillers have no
taste (ChemicalBook, 2021).
The bitter taste was caused by the presence
of mineral content along with the breakdown of
crude fiber, chlorogenic acid, caffeine, tannins,
and several other organic and inorganic
compounds in coffee (Lokaria & Susanti, 2018).
In addition, the bitter taste can be caused by the
temperature during roasting of chlorogenic acid,
which will produce caffeine and phenolic
substances, which contribute to the bitter taste in
brewing coffee (Setyani et al., 2018).
Sweet taste
Panelists described instant coffee powder as
having a sweet taste that was very weak and
almost tasteless. Panelists also assessed the same
thing in the Robusta coffee powder control.
The use of maltodextrin and dextrin did not
increase the sweetness of the instant coffee
powder because these two fillers did not have a
sweet taste (ChemicalBook, 2021; Indriani &
Sulandari, 2013). The use of maltodextrin in the
manufacture of Kerandang juice powder did not
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increase the sweetness of the powder produced
(Djaafar et al., 2018).
Sour taste
Panelists described instant coffee powder as
having a weak sour taste. Panelists described the
same thing in the Robusta coffee powder control.
The difference in fillers in the manufacture of
instant coffee powder did not cause a change in the
sour taste of the powder. The sour taste was caused
by the presence of organic acids in coffee (Fauzi
et al., 2016).
Sour aftertaste
The aftertaste was a taste that was left longer
than usual after consuming food (Sativa et al.,
2014). Researchers described instant coffee
powder with maltodextrin filler and Robusta
coffee powder control as having a moderate acid
aftertaste. Meanwhile, instant coffee powder with
dextrin filler was described as having a weak
aftertaste. The acid aftertaste was caused by the
presence of organic acids in coffee (Fauzi et al.,
2016).
Bitter aftertaste
Panelists described instant coffee powder as
having a slightly bitter aftertaste. Meanwhile, the
control of Robusta coffee powder was described
by the panelists as having a quite bitter aftertaste.
Bitter aftertaste comes from the content of
caffeine, tannin, and phenol compounds derived
from coffee (Sanz et al., 2002).
Smoke Aftertaste
Panelists described instant coffee grounds as
having a very weak smoky aftertaste. Meanwhile,
the control of Robusta coffee powder was
described by the panelists as having a reasonably
weak smoke aftertaste. The smoke aftertaste was
caused by the presence of phenol group
compounds in coffee. This compound appears
during the roasting process of coffee beans
(Setyani et al., 2018).
Brown color
Panelists described the instant coffee powder
as having a light brown color. Meanwhile,
Robusta coffee powder control was described as
brown. This was consistent with the results of the
CIE Lab test, which showed that the L* value of
instant coffee powder was lower, and the values of
a* and b* were higher than Robusta coffee
powder. The addition of fillers maltodextrin and
dextrin increases the brightness and reduces the
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original color of the product (Kaljannah et al.,
2018; Putri et al., 2019).
The brown color of the instant coffee powder
was due to the brown color of the coffee extract.
The brown color of coffee occurs due to the
Maillard reaction and caramelization during the
roasting of the coffee beans (Setyani et al., 2018).
Color Intensity
Panelists described instant coffee powder as
having a slightly dim color intensity. Meanwhile,
Arabica coffee powder control was described as
having a very faint color intensity. This
corresponds to the L* value data (Figure 5). The
brighter the color intensity of the instant coffee
powder compared to the Robusta coffee powder
control was possible because the colors of the
maltodextrin and dextrin used as filler tend to be
white so that the final color of the product will
fade (Kaljannah et al., 2018).
CONCLUSION
The difference in fillers did not give a
significant difference to physical properties such
as yield, pH, solubility, brightness (L*), and
yellowish (b*) values. Meanwhile, the chemical
properties in the form of water content showed
significant differences between the two types of
filler treatments. The sensory properties of the two
treatments have a description of the color that
tends to be bright, slightly brown. The taste was
quite bitter, slightly sweet, quite sour. The
aftertaste was medium sour, the aftertaste was low
in smoke, the aftertaste was quite detectable, the
aroma of coffee was medium, slightly sweet, and
slightly caramel-flavored.
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