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Abstract

Coffee is one of Indonesia's leading plantation commodities, which is ranked third in the
world. Currently, coffee-based drinks have become a lifestyle in the millennial era. The
high interest in coffee affects the economy of the community. Various efforts were made to
further encourage the level of coffee consumption, especially in the form of beverages. On
the other hand, it is necessary to diversify the product by highlighting the technology side,
such as making effervescent which is easier, more practical, and can be enjoyed directly
with cold water. Effervescent is known as a product that can cause gas bubbles as a result
of the reaction of acids and bases when dissolved in water. The resulting gas bubbles are
carbon dioxide which gives a sparkling effect (a taste sensation like sparkling water). The
use of coffee as an effervescent raw material is related to its taste, bioactive compounds,
and antioxidants. Coffee extract powder can be made from robusta and arabica coffee
roasted at medium level with low-temperature crystallization, spray drying, freeze drying,
and vacuum drying. Other materials that need to be added such as acid sources, bases,
fillers, and binders can affect the effervescent characteristics such as tablet hardness,
moisture content, hygroscopicity, and dissolution time. The recommended composition is
citric acid, sodium bicarbonate, dextrin, and PVP (Polyvinilpyrrolydone).
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INTRODUCTION

Coffee is one of the plantation commodities that have high economic value in
Indonesia. The role of coffee commodities for the Indonesian economy is quite
important, both as a source of income for coffee farmers, a source of foreign exchange,
a producer of industrial raw materials, as well as a provider of employment through
processing, marketing, and trading activities including exports and imports (Chandra
et al., 2013). Indonesia's coffee production in 2012 reached 8.8% of the total world
production. Indonesia is the world's third-largest coffee producer after Brazil and
Colombia (Sahat et al., 2018). Most of Indonesia's coffee exports are robusta (94%),
and the rest are arabica (Nurhayati, 2018). Coffee contains bioactive compounds that
contribute to antioxidants and flavor. The content of coffee bioactive compounds such
as caffeine, chlorogenic acid, trigonelline, and polyphenols varies depending on the
type and level of roasting (Chairgulprasert & Kongsuwankeeree, 2017).

Coffee is a very popular beverage product in the world because of its distinctive
taste and aroma (Zarwinda & Sartika, 2019). Generally, the coffee produced is ground
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coffee and instant coffee. Serving ground coffee requires a long preparation and
cannot be enjoyed immediately because of the hot temperature. Instant coffee
products make it easier for consumers to serve coffee (Permana et al, 2012).
Diversification of coffee derivative products that are more modern and adapted to the
target consumer of the millennial generation needs to be carried out by paying
attention to technological aspects. The form of the product that can be produced is
effervescent.

Effervescent products can be produced with good characteristics by taking into
account several factors. These factors include the type of acid, base, filler, binder, and
the method of extracting used. The use of acids and bases in the manufacture of
effervescent will affect the balance of taste and the refreshing sensation of
effervescent drinks (Anova et al., 2016). Fillers play a role in coating the flavor-
forming flavor components, increasing the total amount of solids, accelerating the
drying process, and preventing damage to the ingredients due to heat (Sembiring,
2016). In addition, the presence of fillers in the manufacture of extract powder can
shorten the drying time. The binder affects holding the active ingredients and other
additives in a cohesive mixture so that they are tightly bound (Hartesi et al., 2016).
The extract drying method aims to produce effervescent granules as the main
ingredient. The difference in the extract drying method will affect the flow properties
of the granules, particle size, damage to raw materials due to thermal degradation, and
the stability of the resulting dry product (Setyawan et al., 2018). Therefore, it is
necessary to conduct an in-depth study of the role of each of these factors and their
impact on the Robusta coffee effervescent tablet product produced. In addition, this
study is also important to predict the optimal conditions of each factor so that a good
Robusta coffee effervescent tablet product can be produced.

BIOACTIVE COMPOUNDS AND ANTIOXIDANTS IN COFFEE

There are several types of coffee such as robusta, arabica, liberica and excelsa.
However, the main commodities are robusta and arabica. Coffee is proven to contain
bioactive compounds that are beneficial to health (Butdak et al., 2018). The bioactive
compounds in coffee include caffeine, chlorogenic acid, trigonelline, caffeic acid, quinic
acid, and gallic acid. This compound has potential as an antioxidant, antiviral,
hepatoprotective, anti-inflammatory, and anti-carcinogenic, (Patrice et al., 2015;
Butdak et al.,, 2018). Trigonelline has been shown to reduce the response of blood
glucose, cholesterol levels, and triglycerides in type 2 diabetic rats (Godos et al., 2014).
Gallic acid acts as an antioxidant, anti-inflammatory, and antineoplastic which helps in
therapeutic activity in gastrointestinal, neuropsychological, metabolic, and
cardiovascular disorders (Kahkeshani et al., 2019).

Robusta coffee contains higher bioactive compounds than Arabica. Roasting level
affects the content of bioactive compounds, antioxidants, and coffee taste. Medium
level roasting produces the best flavor. Medium roasting at 220°C for 12 minutes
produced 12.72 g/100g robusta caffeine, higher than 8.11 g/100g arabica. This is
because naturally, Robusta coffee has 40-50% higher caffeine than Arabica (Song et al,,
2018). The longer it is roasted the caffeine content increases, but then the caffeine
decreases due to the sublimation process (HeCimovi¢ et al., 2011). Robusta coffee
chlorogenic acid is higher (6.64 g/100g) than Arabica (4.37 g/100g). Chlorogenic acid
decreased when roasted at high temperatures and for a long time (Song et al., 2018).
Chlorogenic acid will turn into melanoidin because it is degraded into lactans.
Chlorogenic acid can be hydrolyzed into volatile caffeic and quinic acids when roasted
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at high roasting levels (Perrone et al., 2012). The content of chlorogenic acid in coffee
is influenced by genetic aspects, the level of maturity at harvest, the roasting process,
as well as weather and climate (Kitzberger et al., 2014). The content of caffeic acid and
quinic acid will increase during roasting due to the decomposition of chlorogenic acid
when roasted at high temperatures and for a long time (Krol et al., 2020).

The content of bioactive compounds in coffee is closely related to the antioxidant
activity of coffee. The greater the content of bioactive compounds, the greater the
antioxidant activity (Song et al., 2018). Increasing the roasting level increased the total
phenolic compounds which contributed to the increase in antioxidant activity.
However, prolonged roasting will reduce the total content of phenol compounds due
to polymerization and autoxidation (Somporn et al, 2011). The total content of
phenolic compounds increased at the beginning of roasting due to the formation of
chlorogenic lactones. The increase in temperature causes degradation of chlorogenic
compounds. However, other phenolic compounds can be formed as a result of the
Maillard reaction that contributes to the antioxidant activity of coffee (Song et al,,
2018).

ACID CONTENT AND ACIDITY LEVEL OF COFFEE

The acid content and acidity of coffee will contribute to the quality of coffee
taste. Arabica and Robusta coffee tend to have an acidic pH. This is due to the content
of organic acids (Basavaraj et al., 2014). Coffee contains several hydroxynamic acid
derivatives such as caffeine, chlorogenic acid, coumatic acid, ferulic acid, synapic acid,
flavonoids, and polyphenols (Chismirina et al., 2014). Chlorogenic acid is the main acid
component in coffee beans. Chlorogenic acid will decompose during roasting into
aliphatic acids such as acetic, citric, malic and pyruvic acids. Only this acid contributes
to the sour taste of coffee (Widotomo et al., 2009; Kroél et al., 2020).

The amount of acid content in coffee is positively correlated with the total value
of titrated acid and the level of acidity of coffee (Koskei et al, 2015). The level of
acidity of steeping coffee is also related to the level of roasting where the increasing
level of roasting will reduce the level of acidity of steeping coffee. This happens
because of the pyrolysis decomposition during roasting (Rao et al., 2020). The acid
content and acidity of coffee will affect the aroma of steeping coffee as a result of the
evaporation of volatile compounds. High acidity will give better aroma quality
(Widyotomo et al., 2009). The pH value of Arabica coffee (4.85-5.15) is generally
lower than that of Robusta coffee (5.25-5.40.13) (Basavaraj et al.,, 2014). This has an
impact on the taste of Arabica coffee which is more acidic than robusta (Chismirina et
al,, 2014).

TYPES OF ACIDS AND BASES THAT ROLE IN MAKING EFFERVESCENT

The use of different acids can affect the characteristics of the effervescent. The
types of acids commonly used in the manufacture of effervescent include fumaric acid,
tartaric acid, citric acid, and malic acid. While the bases commonly used are sodium
bicarbonate, sodium carbonate, potassium bicarbonate, and potassium carbonate.
Research by Kartikasari et al,, (2015) showed that effervescent ginger produced using
citric acid, tartaric acid, sodium bicarbonate had a flow time of 4.5 seconds, the water
absorption capacity of 15.1 mg/minute, friability 0.35%, hardness 5 .38 kg, dissolving
time 75 seconds. Meanwhile, research by Widyaningrum et al,, (2015) showed that
pandan effervescent using citric acid, malic acid, sodium bicarbonate had a soluble
time of 20 seconds and a foam height of 4.1 cm. The use of tartaric acid in effervescent
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causes lower water content compared to citric and malic acids. Citric acid is a
hygroscopic acidulant. Malic acid has a smaller carboxyl group than citric acid. This
causes lower hygroscopic power (Regiarti & Susanto, 2015).

Base concentration also affects the dissolution time of effervescent tablets.
Oktavia et al., (2018) stated that the fastest dissolving time of probiotic effervescent
tablets was obtained from the addition of 37.5% sodium bicarbonate. The addition of
38% sodium bicarbonate to cocoa effervescent resulted in the best treatment with a
dissolution time of 2.8 minutes (Widiastuti et al., 2018). The more sodium bicarbonate
is added, the tablets will tend to dissolve more quickly in water (Ansar, 2010). The
dissolution reaction of effervescent tablets is a reaction between the acid source and
carbonate which produces gas in the form of carbon dioxide which occurs
spontaneously when the tablet is immersed in water (Figure 1). The mechanism of
effervescent tablets is dissolving in water so that they become effervescent drinks
caused by the occurrence of acid and alkaline reactions (Patel & Siddaiah, 2018). The
reaction is as follows:

H3CeHs07.H2,0 + 3 NaHCO3 - Na3Ce¢Hs07 + 4H20 + 3 CO2
Citric acid Na-bicarbonate Na-citrate water Carbondioxide
H2C4H40¢ + 2NaHCOs3 - NazC4H406 + 2H,0 + 2CO:
Tartic acid Na- bicarbonate Na-tartic water  Carbondioxide
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Figure 1. Mechanism of dissolution of effervescent tablets (Patel & Siddaiah, 2018)

The type and concentration of acid and base will have an impact on the
effervescent flow rate. The use of citric acid can accelerate the flowability of
effervescent granules because citric acid can release water crystals during melting.
While tartaric acid has a low flow rate because it does not release crystal water so that
the flow rate is low (Kartikasari et al., 2015).

TYPES OF FILLING MATERIALS THAT ROLE IN MAKING EFFERVESCENT

There are several types of fillers used in the manufacture of effervescent such as
maltodextrin, dextrin, glucose, lactose, and sorbitol. Maltodextrin has a higher DE
(Dextrose Equivalent) value than dextrin so it is hygroscopic and has an impact on the
flow time. The use of 10% maltodextrin in ant nest and rosella effervescent tablets will
result in higher soluble times and hygroscopicity than 10% dextrin (Purwati et al,,
2016). Fillers can also be applied in the manufacture of effervescent through
combinations such as a combination of dextrin with glucose which can increase its
solubility due to the level of hygroscopicity formed (Sihombing & Diana, 2016). The
more hygroscopic, the higher the water absorbed so that it will form lumps. This has
an impact on the longer the effervescent tablet dissolves in water due to the difficulty
of breaking bonds between particles (Purwati et al., 2016). The weight uniformity of
each effervescent tablet can be influenced by the type of filler. This is related to the
level of hygroscopicity of each filler which triggers differences in the weight of the
effervescent tablets due to the water content in the tablets. In addition, it can also
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affect the volume of material filling on the printing machine (Prasetyo & Winarti,
2019).

METHOD OF MAKING POWDER EXTRACT AS EFFERVESCENT RAW MATERIAL

The method of making extract powder in the manufacture of effervescent affects
the characteristics of the effervescent product, one of which is antioxidants. Extract
powder can be made using low-temperature crystallization methods such as in the
manufacture of turmeric effervescent which produces high antioxidants by adding
sugar and CMC to turmeric extract (Pujimulyani, 2007). Freeze drying can minimize
the damage to antioxidant compounds contained in the tea extract powder compared
to vacuum drying. Freeze drying will produce a lower pH of the extract powder than
vacuum drying. Freeze-drying has several advantages including maintaining the
stability of aroma, color, taste, and structure of materials related to shrinkage and
changes in granule shape (Tahir et al., 2019). Spray drying of powdered extracts of
jurai nuts will reduce antioxidant activity from 24.65% to 23.85% (Sari, 2019). The
increasing drying temperature when using a spray dryer will damage the antioxidant
structure so that its activity decreases. In addition, oxidation of phenolic compounds
occurs at higher temperatures in the form of quinones so that the antioxidant activity
becomes very low (Wiyono, 2011).

POTENTIAL DEVELOPMENT OF COFFEE EFFERVESCENT DRINK TABLETS

Coffee effervescent drink tablet product has the potential to be developed which
can be made with robusta coffee. Other additives are needed in its manufactures such
as acids and bases, fillers, binders, and extract powders. Extract powder can be
prepared by various drying methods. The selection of coffee types is based on taste,
the content of bioactive compounds, and antioxidant activity. Ownership of other
additives is based on their effect on effervescent characteristics such as tablet
hardness, dissolution time, flow properties, angle of repose, and uniformity of tablet
weight. The choice of the method of making the extract powder is based on its effect
on bioactive compounds and antioxidants as well as the resulting flavor. Effervescent
coffee will contain bioactive compounds sourced from coffee including chlorogenic
acid, trigonelline, gallic acid, caffeine, and phenol. The presence of these compounds
causes effervescent coffee to be beneficial for health.

CONCLUSION

Robusta coffee has the potential to be developed into effervescent beverage
tablet products. Robusta coffee contains many bioactive compounds and antioxidants
that are beneficial for health. Robusta coffee has a higher bioactive compound content
than arabica. Commonly used acids are citric acid, tartaric acid, and malic acid. While
the base that is often used is sodium bicarbonate. PVP is the most commonly used
binder. Extract powder is generally made by drying and crystallization.
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