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Abstract

Herbal coffee is one of the coffee diversification products that has been
well recognized in the market. Addition of herbs or spices in coffee, not only
offer an enhanced flavor characteristic, but more importantly also offer the consumer
to gain a health benefit. Cardamom (Amonum cardomum) is commonly recog-
nized as a herb and a food spice to add flavor to dishes. This research was aimed
to develop a herbal coffee containing the extract of cardamom and to study the
characteristics of herbal coffee obtained physicochemically and by sensory analysis.
Crystallized coffee and sugar mixture was blended with cardamom extracts 10%,
20%, 30%, 40%, and 50% to obtain ready to drink cardamom herbal coffee. The
mixtures and control (without addition of cardamom) were then subjected for
consumer perception by testing it to 30 panelists based on hedonic sensory test.
The three mixtures that were choosen were then analysed for its physicochemi-
cal characteristics such as its powder and brewing appearrance, insoluble
solids, reducing sugar and caffein concentration. The result showed that the addi-
tion of 10%, 20%, and 30% cardamom extract had good preferences to consumer,
which 10% of addition resulted the highest preferences. The hedonic sensory
test resulted the preferences of the afore mentioned herbal coffee on color, aroma,
taste and flavor was 3.37; 3.14; 3.30; 3.27; and 3.37 (on scale 1 to 5), respec-
tively, representing moderately like to like preferences.The physicochemical analysis
showed that the mixture contained 0.17% of insoluble solid, 0.13% of reducing
sugar and 0.45% caffeine which comply the Indonesia standard of SNI 4446:1998.
This result showed that the cardamom herbal coffee is potential to be developed
as one of coffee diversification products.
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INTRODUCTION

Coffee is one of the most popular
beverage consumed in Indonesia. In addition
to the varians of coffee products such as
black coffee, 2 in 1, and 3 in 1 which is
composed either by coffee, sugar, milk or
creamer, the herbal coffee varian is also very

popular. Herbal coffee is a common term
to define the coffee product that has been
enriched with herbs or spices such as
ginger, pasak bumi (Eurycoma longifolia),
panax (from the genus of Panax L.),
Habbatussauda (black cumin/black seed/
Nigella sativa) and other herbs or spices.
The enrichment of herb on coffee not only
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to improve the acceptance of the coffee itself,
but more importantly also improve the
nutritional value of it. Herbal coffee is also
recognized as nutritionally enriched coffee
due to the report that stated that the the
combination of caffeine and herbal supplement
had more effective effect for enhancing
metabolic rates than consuming caffeine alone
(Dullo et al., 1999; Roberts et al., 2005). The
other herbal supplement that has been used
in coffee varied from bitter orange (Citrus
aurantium) that has been used to treat
digestive problem to Garcinia cambogia that
has been used to solve the obesity issues
(Hoffman et al., 2006).

Cardamom (Amomum cardamomum) is
recognized as “false” cardamom compared
to Elettaria cardamomum (“true” cardamom)
due to its lower content of essential oil
(Santoso, 2006). However, this “false”
cardamom is still commonly used as spice
to enhance the flavor of the dishes in several
countries such as India and Indonesia.
Cardamom has been known to contain a
wide variety aromatic compounds such as
a-terpineol, myrcene, subinene, limonene,
cineol, a-phellandrene, menthone, cis/
translinalol oxides, o and P pinene, eugenyl
acetate, phytol, borneol, citronellol,
bisabolene, p-cymene, geranyl acetate,
geraniol, stigmasterol and terpinene (Shaban
et al., 1987; Noleau et al., 1987; Gopalakrishnan
et al., 1990; Duke, 1992). According to
Syukur & Hernani (2001) and Rosjidi
(1993), sineol is the main aromatic compounds
in “false” cardamom which compromise
approximately 12% of the weight. This
compound gives sharp cool, pungent, a little
bit spicy and has refreshing sensation; the
taste of the cardamom itself represent the
taste of pepper or ginger-like sensation
(Rosjidi, 1993).

Cardamom also has been used as tra-
ditional medicine for tonsil and throat
inflammation, stomach ache, asthma, fever

and fatigue reliever. On the other hand, it
can also be used for influenza, rheumatic,
and cough treatment (Indo, 1993). In vitro
studies of cardamom also showed that
cardamom could reduce the blood pressure
in rats (Iyer et al., 2009), and possess
antioxidant, anti hypertensive, gastroprotective,
anti bacterial, and anticancer properties
(Verma et al., 2009). Previous findings also
showed that cardamom exert immuno-
modulatory and antitumor activity and can
promote the maintenance of healthy immune
system (Majdalawieh & Carr, 2010). This
research was aimed to develop a herbal
coffee containing the extract of cardamom
and to study the characteristics of herbal
coffee obtained physicochemically and by
sensory analysis.

MATERIALS AND METHODS

The Robusta coffee powder was obtained
from Indonesian Coffee and Cocoa Research
Institute (ICCRI), Jember, East Java. Mean-
while, the dried cardamom was obtained
from local market. The research was conducted
in Post-harvest Laboratory of ICCRI, Jember
and Agriculture Product’s Chemistry and
Biochemistry Laboratory in Faculty of
Agricultural Technology, Jember University,
Jember, East Java.

The soluble coffee powder was prepared
by brewing the Robusta coffee powder with
hot water (93-96°C) with the ratio powder
to water was 1 to 4 (1:4 w/v). The mixtures
was then homogenized using stirrer and fil-
tered using muslin cloth. The filtrate was
then added with cane sugar with the ratio
of 1:2 (w/v). The crystallization process was
carried out by evaporating the solution in
100°C until crystallized. The crystal was then
powdered and screened using 40 mesh sieve.
The soluble coffee powder was then stored
in dry place until used.
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The soluble cardamom extract powder
was prepared by dehusking the dried cardamom
until the seed was obtained. The cardamom
seed was powdered by using kitchen blender.
The powder was then screened using 80 mesh
sieve until the fine cardamom powder
obtained. The powder was then brewed with
warm water (57—60°C) for 30 min with the
ratio powder to water was 1 to 4 (1:4 w/v).
The mixtures was then stirred until homogen
and filtered using muslin cloth. The filtrate
was then added with cane sugar with the ratio
of 1:2 (w/v) and continued to crystallization
process carried out by evaporating the solution
in 100°C until crystallized. The crystal was
then powdered and screened using 40 mesh
sieve. The cardamom extract powder was
then stored in dry place until used.

Mixtures of cardamom herbal coffee
powder were prepared in following proportions
as mentioned in Table 1. Simple mixture
design was used to determine the proportion
of the factors (A: coffee powder and B:
cardamom powder). The levels were in the
range of 0% to 100% with the total mixture
was 100% (A+B=1). The coffee powder
and cardamom powder was mixed until
evenly distributed powder was obtained. For
hedonic test, the powder was brewed using
hot water prior to testing.

The hedonic test was carried out
using 5 different attributes such as color,
aroma, taste, flavor and overall acceptability.
Thirty one grams of the mixture powder
was brewed using 150 mL hot water. The
measurement of panelist response was
performed using 5 scale scoring consisting
of 1 (very dislike), 2 (dislike), 3 (moderately
like), 4 (like) and 5 (like very much). To
avoid a bias, the identity of the samples
analysed were randomized using 3 random
numbers. The hedonic test was carried out
by 30 panelists in triplicate. To choose the
best formulation, the effectiveness index

method by Degarmo et al. (1984) was employed.
The effectiveness was determined using the
weight to the value variable (BV) and weight
of normal (BN) index. From the value
obtained, the value of effectiveness (Ne) was
calculated using the formula below.

Value of effectivenes = (Treatment
value-worst value)/(Best value-worst value)

The total value (Nh) was calculated by
multiplying the BN with Ne. Two formu-
lations with highest effectiveness index was
then choosen for physicochemical analysis.

Insoluble solids content was analysed
according the method described in Indonesian
National Standard (BSN, 1992). Two point
five grams of mixture powder was mixed
with hot water until 250 mL in 600 mL beaker
glass. After the solution was rested for
5 minutes, the solution was then filtered
using a known weight dry filter paper. The
precipitate that left in filter paper was
washed several times using hot water until
the filter paper was clean. The filter paper
was then dried in 105°C for one hour and
stored in desiccator until reached the constant
weight. The filter paper was then weighted
and calculated for total insoluble solid content.
The analysis was done in triplicate.

The total reducing sugar was analysed
using the method of Nelson-Somogyi
(Sudarmadji, 1997), whereas the caffeine
content was analysed using the method of
AOAC (AOAC, 1984). The analysis was
done in triplicate.

The statistical analysis was carried out
using one way ANOVA on total insoluble solids,
total reducing sugar and caffeine content
results. The Duncan multiple range test was
used as post-hoc analysis employing the software
of SPSS Statistic Version 17 (SPSS Inc.).
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Table 1. Proportions of coffee powder and cardamom powder studied

Proportion, %

Mixtures
Soluble coffee powder (A) Soluble cardamom powder (B)
Control 100 0
Formula 1 90 10
Formula 2 80 20
Formula 3 70 30
Formula 4 60 40
Formula 5 50 50
RESULT AND DISCUSSION As presented in Figure 1, the hedonic

Hedonic test

As presented in Figure 1, the panelist
responses on the formulation of cardamom
herbal coffee varied among the formu-
lation. In general, all the formulation including
control possessed the value of response
in the range of 2.82 to 3.55, represented
the respons of “almost” moderately like to like
preferences. The control (coffee powder
without cardamom addition) possessed higher
point in all variable compared cardamom herbal
coffee except for the taste variable. This
condition thus represent that the addition of
cardamom powder significantly increase
the taste acceptability of herbal coffee on
panelists. The figure also shows that the addi-
tion of cardamom powder decreased the
acceptance of panelist on color, aroma, flavor
and its overall acceptability. The higher con-
centration of the cardamom powder resulted
in the less acceptability of the herbal
coffee. This phenomenom was also
explained previously by Kemp et al. (2009)
which mentioned that the score assigned to
sample also could be influenced by the
assessor’s judgement which tend to find
what they expect to find. In this case, when
the sample was introduced and designated
as “coffee” product, the panelist tend to use
the coffee (without addition of cardamom) as
the standard of their scoring.

test responses between 10% cardamom and
20% cardamom show some similarity on the
pattern of panelist responses. On the other
hand, 30% cardamom, 40% cardamom and
50% cardamom were slightly different but
also showed a similarity in lower values of
the responses. The result of effectiveness
index determination also concluded that the
10% and 20% cardamom had highest
preferences among the panelists (Table 2)
along with the control. The control coffee
powder obtained 0.91 effectiveness index
point, the highest value compared to the oth-
ers. This result show that the panelist still gen-
erally preferred the “original” coffee com-
pared to cardamom herbal coffee. This con-
dition might be the result of unfamiliar sen-
sation that was experienced by the panelist
when tasting the cardamom herbal coffee.
The addition of cardamom had significantly
changed the color, aroma, taste and the
flavor of the coffee, which made them
brighter in color, sharper in aroma, cooler
in sensation of taste and more herb-like
in flavor due to the existence of sineol
compound in cardamom (Rosjidi, 1993;
Duke, 1992).

The major breakdown of cardamom
addition on herbal coffee characteristics were
in term of the aroma and the flavor. The
addition of cardamom significantly decreased
the preferences of herbal coffee to panelists.
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Figure 1.
powder addition

The higher concentration of cardamom used
in herbal coffee, the lower the responses
of the panelists. Since the panelists was
already familiar with original coffee, the
addition of cardamom powder seemed to
disturb their current perception of the coffee.
Coffee aroma and flavor was contributed
by numerous functions of the compounds,
in which Flament (2002) resuming the identified
compound responsible for coffee flavor
from previous researches and found as much
as about 648 functions. Flament (2002) and
Buffo & Cardelli-Freire (2004) also showed
that hydrocarbons, ketones, phenols, furans
and pyrans, thiophenes, pyrroles, oxazoles,
thiazoles and pyrazines were the most
identified cotributing compounds. On the
other hand, aromatic volatiles compounds
such as a-terpineol, myrcene, subinene,
limonene, cineol, a-phellandrene, menthone,
cis/trans-linalol oxides, o and P pinene,
eugenyl acetate, phytol, borneol, citronellol,
bisabolene, p-cymene, geranyl acetate,
geraniol, stigmasterol and terpinene which

Scoring result of hedonic test of cardamom herbal coffee on different percetage of cardamom

are commonly found in cardamom
(Shaban et al., 1987; Noleau et al., 1987,
Gopalakrishnan et al., 1990; Duke, 1992),
are not exist or only minor in coffee. Thus,
the addition of cardamom that possess a
unique characteristic of aroma and mixed
with coffee, it changed the original coffee
aroma and flavor and gave an unusual per-
ception of common coffee product. Even
so, the addition of cardamom until 20%
were still have a good preference to the pan-
elist represented by its high effectiveness
index for 10% and 20% cardamom addi-
tion which were 0.78 and 0.56, respectively.

The physicochemical analysis was
carried out on the selected sample 10% and
20% addition compared to the control. The
analysis was done to characterize the insoluble
solid content, reducing sugar content and
caffeine content.The insoluble solids content
of 10%, 20% and 30% cardamom addition
was presented in Figure 2. The total insoluble
solids (TIS) of selected cardamom herbal
coffee of 0%, 10% and 20% cardamom
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Table 2. Effectiveness analysis of hedonic test result

Formulation Color Aroma Taste Flavor Overall Effectiveness index
BV 0.95 1.00 1.00 0.90 0.90
BN 0.20 0.21 0.21 0.19 0.19
FO Ne 0.97 1.00 0.62 1.00 1.00

Nh 0.20 0.21 0.13 0.19 0.19 0.91
F1 Ne 1.00 0.63 1.00 0.63 0.62

Nh 0.20 0.13 0.21 0.12 0.12 0.78
F2 Ne 0.92 0.51 0.65 0.22 0.49

Nh 0.19 0.11 0.14 0.04 0.09 0.56
F3 Ne 0.28 0.00 0.50 0.41 0.09

Nh 0.05 0.00 0.11 0.08 0.02 0.25
F4 Ne 0.33 0.43 0.00 0.30 0.00

Nh 0.06 0.09 0.00 0.06 0.00 0.21
F5 Ne 0.00 0.29 0.50 0.00 0.22

Nh 0.00 0.06 0.11 0.00 0.04 0.21

addition were 0.24, 0.14 and 0.07%,
respectively.This research found that the
addition of cardamom significantly change
the total in soluble solid content of the coffee
mixtures. This condition might happen due
to the use of finely grounded Robusta coffee
powder in this research that passed during
sieving, which resembling the highest TIS
in control. Meanwhile the soluble cardamom
powder was proceeded from relatively
coarse powder (80 mesh) of cardamom that
resulted in lower TIS of soluble powder.
Thus the addition of cardamom powder on
the coffee mixtures would reduce the TIS
content since it possessed lower TIS content.

The term of total insoluble solids might
also referred as the “insolubility” of herbal
coffee powder during the brewing process.
Indonesian National Standard SNI (01-2983-
1992) previously mentioned that the TIS
content in instant coffee was limited at
0.25% w/w. However, in new Indonesian
National Standard which was published in
2014 (SNI1 01-2983-2014), the TIS term has
been excluded and changed into the term
of “solubility”. This term of “solubility” is
not measured by the weight of insoluble

solids of the powder but more to the abil-
ity of the powder to be solubilized by us-
ing hot and cold water in 30 seconds (BSN,
1992; 2014). Since the herbal coffee pow-
der is the mixture of coffee and other
materials, it also can be grouped and comply
the requirement of traditional powdered
beverage product standard (SNI 4320-
1996) which limited the solubility of the bev-
erages at minimum 75% (BSN, 1996). Pre-
vious research of Bachtiar (2011) found that
the instant beverage’s solubility was highly
correlated to the acceptance of the con-
sumer. He found that the beverage’s solu-
bility as high as 97.5% resulted in high ac-
ceptance by the panelists. On the other hand,
the beverage’s solubility as low as 78.3%,
73.3% of the panelists gave low acceptance
on the product.

The reducing sugar content of selected
herbal coffee were 1.25, 1.13 and 0.92%
(not significantly different), for control, 10%,
20% and 30% cardamom addition, respectively
(Figure 3). The analysis of reducing sugar
content was done to measure the existence
of monosaccharides and disaccharides in
beverage powder. Since the making of
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Total insoluble solids of the cardamom herbal coffee in different percentage of cardamom addition.

Columns followed by the same letter are not significantly different at P<0.05 according to

Duncan multiple range test

soluble coffee and soluble cardamom powder
only employed sugar (sucrose) which is not
reducing sugar, the existence of reducing
sugar is important to explain the sugar
depolimerization occurred prior to consump-
tion. Naturally, sucrose (non-reducing sugar)
will be broken down into glucose and fructose
(both are reducing sugar) during consump-
tion by the activity of isomaltase glycoside
hydrolases enzyme (Gray, 1971; Kaneko
2008). The existence of reducing sugar
group in the beverages could lead to the
browning process (Maillard reaction) when
react with acidified protein. The more power
and the amount of reducing sugar could lead
into extensive non-enzymatic browning on
the product.The existence of high concen-
tration of reducing sugar will also reduce the
metal ions when reacted and more suscep-
tible to alkaline hydrolysis compared to non-
reducing sugar (Wrolstad, 2012). The
values of reducing sugar examined during
this research were below 1.245%, which

comply the requirement of SNI 01-2983-
1992-instant coffee (<10% w/w) and SNI
01-2983-2014-instant coffee (max 2.46% w/
w, as glucose).

On the other hand, the caffeine content
of control, 10% and 20% cardamom addition
were found to be 0.52, 0.45, and 0.39%,
respectively (Figure 4).These values were
lower than the standard if refer to the SNI
01-2983-1992-instant coffee (2-8%) and SNI
01-2983-2014-instant coffee (min. 2.5%).
However, it complies the requirements of
mix coffee beverages (SNI 01-4446-1998)
(BSN, 1998). Because the cardamom used
as the mixture of herbal coffee used in
this experiment was high in volatiles, not
in caffeine content, the addition of this com-
pound significantly reduced the caffeine
content of herbal coffee mixture due to the
reduction of coffee powder used in the
mixture. On the other hand, the soluble
coffee used in this experiment was made
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Figure 4.  Caffeine content of the cardamom herbal coffee in different percentage of cardamom addition

by using high proportion of sugar (sugar :
coffee filtrate ratio = 1:2) as crystallizing
agent, was quite different with commercial
instant coffee that utilized freeze drying or
spray drying to directly powder the pure

concentrate coffee filtrate (Farah, 2012).
Thus it is well earned that the soluble coffee
and its mixture of herbal coffee possesed
low amount of caffeine due to the low pro-
portion of coffee used.
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CONCLUSION

The cardamom herbal coffee product
and formulation has been successfully
developed in this experiment. The addition
of cardamom instant powder significantly
improve the characteristics of herbal coffee
in term of taste characteristic and lower the
attribute of color, aroma, flavor and overall
acceptance of herbal coffee towards the
panellist. The formulation of herbal coffee that
consist of maximum 20% of cardamom
instant powder found to give the best effec-
tiveness index and acceptance by the panellist,
whereas the addition of more cardamom
powder resulted in less acceptance of herbal
coffee. The addition of cardamom instant
powder also significantly reduced the total
insoluble solids content and the caffeine content
of herbal coffee powder, but not significantly
affected the reducing sugar content. These
result concluded that the addition of cardamom
instant powder up to 20% can be potentially
applied as herbal coffee beverages as an
option of coffee diversification products.
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