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Abstract— This study aimed to determine the effect of sugar concentration on the organoleptic quality of instant coffee of Liberika
Tungkal Jambi and to determine the optimal concentration of sugar in producing instant coffee with the best organoleptic quality.
Instant coffee was produced by co-crystallization method. The crystallizing agent used was granulated sugar. Coffee extract was made
using an extractor in a ratio of coffee powder/hot water of 1/15. Five levels of sugar concentration (15, 25, 35, 45 and 55%) were applied
in a completely randomized design with 4 replications. The parameters observed were the sweetness level, the distinctive aroma of
coffee, the granules texture, and the panelist's preference. The parameters were organoleptically determined using 15 trained panelists
in the scoring test format. The data was analyzed using ANOVA and DNMRT at 95% confidence level. The results showed that the
sugar concentration had a significant effect on the level of sweetness, the distinctive aroma of coffee, and instant coffee granules
performance but had no significant effect on solubility and panelist preferences. The optimal sugar concentration to produce instant

coffee with good quality was 25%.
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I. INTRODUCTION

Primary processed coffee products include ground coffee
whereas one of the processed products derived is instant
coffee. The process of making instant coffee with the co-
crystallization method begins with the process of extracting
ground coffee using hot water followed by the addition of
sugar (a crystallizing agent) as well as heating to dry the
extract and recrystallizing the sugar to produce a stable dry
crystal. The addition of sugar and heating is the key to the
process of instant coffee production by the co-crystallization
method. The formation of crystals and the typical flavor of
instant coffee are largely determined by the concentration of
added sugar and the heat treatment that is applied during
crystallization.

Instant drinks are categorized as processed food products in
the form of powder [1], are easily soluble in water [2], are
practical in serving, and having long shelf life [3, 4]. Instant
coffee is made from coffee grounds extract using an extractor
at a certain pressure. Extraction aims to separate the coffee
extract from their pulp let after it becomes instant coffee it
does not leave any sediment when brewed with water.

To convert coffee extracts into instant coffee, it is necessary
to add sugar as a crystallizing agent [5]. Heating is needed to
thicken the solution until it reaches its saturation point (65%)
after which the heat must be reduced to less than 900C to
prevent caramelization of sugar [6]. Intensive stirring is
needed when sugar crystals begin to form in the extract
solution. After all the sugar in the extract is crystallized, heat
and stirring are still needed to dry the crystals until instant
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coffee is actually obtained under separate and dry granules [7,
8]. The recrystallization of sugar in the extract traps the mass
of the coffee around the sugar, therefore the final sugar crystal
has the taste and aroma of coffee and we can call it instant
coffee.

The addition of sugar based on its function, is one of the
factors that can affect the speed of crystal formation as well as
sweeteners and preservatives. The method of crystallization in
this way is called co-crystallization [9, 10]. In this technique
sucrose or granulated sugar acts as a coating which will cover
the mass of coffee that is around it. The specialty of using
sucrose as a coating due to the relatively cheap price, easily
obtained, easily soluble in water, stable to heat, not too
hygroscopic, and has a long shelf life at room temperature [11,
12].

The crystallization of sucrose in coffee extract begins when
the concentration of sucrose is at a supersaturated level. The
first nucleation stage in crystallization is called the primary
nucleation stage. In the next step, if the solution continues to
be cooled, the crystal cores formed in the previous stage will
stick together, grow into larger size and settle to the bottom of
the container. This crystallization stage is well-known as
secondary nucleation stage [13, 14]. When secondary
nucleation occurs, primary nucleation will take place more
intensely and the overall process of crystal formation will take
place very quickly. During the secondary nucleation stage,
heat is still needed to dry the crystals but it prefered not too
hot because it can re-dissolve the crystals. Too high
temperature leads to caramelize the sugar crystals.



The purposes of this study were to determine the effect of
sugar concentration on organoleptic quality of Liberika
Tungkal Jambi instant coffee and to determine the optimal
amount of sugar addition to produce the best organoleptic
quality of instant coffee.

II. MATERIAL AND METHODS

A. Material and Equipment

The main material used was coffee grounds, granulated
sugar, and mineral water. Liberika Tungkal Jambi coffee
powder (libtujam) was obtained from Parit Tomo Village,
Betara District, Tanjung Jabung Barat Regency, Jambi
Province. Refined sugar and mineral water was obtained from
a supermarket in the city of Jambi. The main equipment used
was the scale, coffee extractor, thermometer, gas stove, frying
pan, stirrer, blender, refractometer, and glassware for analysis.

B. Methods

Instant coffee was made by the method of co-
crystallization. The crystallizing agent used was sugar at a
concentration of 25%. Coffee extract was made using an
extractor in a ratio of hot water/coffee powder of 15/1. Five
levels of sugar concentration (15, 25, 35, 45, and 55%) were
applied in a completely randomized design with 4 replications.
The parameters observed were the organoleptic qualities of
instant coffee, including sweetness, distinctive aroma of
coffee, granule texture, and panelist preferences. The
parameters were organoleptically determined using 15 trained
panelists in the scoring test format.

Coffee extract was made using the method of Mursalin et
al. (2018); 300 gr coffee powder was placed in a coffee
extractor and then added with 3000 ml of 95°C hot water,
stirred for 2 minutes, allowed to stand for 1 minute, then
filtered to separate the pulp with the first extract. Furthermore,
the pulp were added hot water again as much as 1500 ml,
stirred for 1 minute, allowed to stand for 1 minute, then
extracted again until the second extract was obtained. The first
and second extracts were mixed and ready to be used as raw
material for making instant coffee [15].

The cooking process in making instant coffee was
performed using the method of Mursalin et al. (2018); it was
divided into 5 stages, namely (1) preheating to reach the
evaporation water temperature (100-120°C) and removing
some of the water from the coffee extract; (2) adding sugar to
the coffee extract solution and thickening the mixture until the
sugar concentration was reached at the saturation point (65%);
(3) prevent sugar caramelization by rapidly reducing the
cooking temperature at 90°C; (4) propagating the crystal core
formation by slowly lowering the cooking temperature to
75°C; and (5) allows the growth of the crystal core and at the
same time dried the crystal to produce dispersed granules by
keeping the cooking temperature at 75°C [15].

III. RESULT AND DISCUSSION

Instant coffee production of by using co-crystallization
method requires sugar (sukrosa). sugar in this method has a
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function as a crystallizing agent that can trap the coffee grains
around the sugar. Since sugar has a sweet taste and
hygroscopic properties, the instant coffee produced will also
taste sweet and hygroscopic as well. Therefore the
organoleptic quality of instant coffee is largely determined by
the amount of sugar added.

A. Organoleptic Quality of Instant Coffee

Analysis of variance at 95% confidence level and DNMRT
at 5% significance level showed that sugar concentration
significantly affected the texture of granules, the distinctive
aroma of coffee, and the level of sweetness, but not for
panelists' preferences. The effect of sugar concentration on
several organoleptic quality parameters of Liberika-Tungkal-
Jambi instant coffee can be seen in Table 1.

TABLE 1
EFFECT OF SUGAR CONCENTRATION ON ORGANOLEPTIC QUALITY OF
LIBERIKA-TUNGKAL-JAMBI INSTANT COFFEE

Sugar Panelists' Texture of Aroma Sweetness
Concentration  preferences  granules level
(o)
15 3.20 390a 435 a 235 a
25 3.80 4250 340 b 355 b
35 3.70 4.50 be 325 b 375 b
45 3.40 4.65c 3.05 be 375 b
55 3.36 4.75¢ 2.65 ¢ 3.85 b

Note: Numbers followed by different lowercase letters in the same
column have a significant effect on the 5% significance level
according to the DNMRT test.

Score  Panelists' Texture of Aroma Sweetness
preferences granules level
5 Very like Very dry Very strong Very sweet
4 like Dry Strong Sweet
3 Rather like Sligtly moist Medium Medium
2 Unlike Moist Less Less sweet
1 Very unlike Very moist Very less Unsweet

It was found that there were 3 groups of texture conditions
of instant coffee granules resulting from the treatment of sugar
concentration. The first group with a slightly moist to dry
texture, the second group with a dry texture, and the third
group with a very dry texture. Table 1 showed that the higher
the sugar concentration, the drier the instant coffee granules
produced. The 25% sugar concentration produced granules
with conditions that were not different from those produced by
the 35% sugar concentration and better than those produced by
15%.

The effect of sugar concentration on the distinctive aroma
of coffee was different from the effect of it on the texture of
the granules. The strength of the distinctive aroma of coffee
was inversely proportional to the concentration of added
sugar. It was found that the higher the concentration of sugar,
the less the distinctive aroma of coffee that can be detected by
panelists. The 25% sugar concentration produced granules
with aroma that was no different from that produced by the
sugar concentrations of 35 and 45% and better than those
produced by 55%.

The sweetness of instant coffee was influenced by the
concentration of added sugar. But there was no tendency that
increasing the concentration of sugar increase the sweetness of



instant coffee. A 15% sugar concentration resulted in a lower
level of sweetness, in contrast to the entire sugar concentration
above it. However, sugar concentrations of 25, 35, 45, and
55% produced instant coffee with a level of sweetness that
was not different from each other. This showed that the sugar
in the process of making instant coffee acted more as a
crystallizing agent than as a sweetener.

Analysis of variance showed that sugar concentration had
no significant effect on panelists' preference for instant coffee
products. Panelist preferences were positively correlated with
product taste while product taste was strongly influenced by
flavor. This showed that the unique aroma of coffee in the
product was not the only factor that determineed whether the
product was being accepted or not. According to Winarno
(2002), good flavor and taste stimulate the sense when taste
the product and the impression when product had been
swallowed [16].

B. Addition of Optimal Sugar Concentration

The analysis showed that the 25% sugar concentration was
the optimal concentration for producing instant coffee by
using co-crystallization methods. The sugar concentration of
25% produces instant coffee with a granular texture score
between 4.25-4.50 (dry-very dry), the typical aroma of coffee
between 3.05-3.40 (medium-strong); sweetness level between
3.55-3.85 (moderate-sweet); and the panelists' preference
between 3.36-3.80 (rather like-like).

The concentration of sugar used in making instant coffee
with the co-crystallization method was not the same for each
type of coffee and sugar used. In making instant coffee from a
Robusta and Arabica coffee mixture in a ratio of 1: 2, the
amount of sugar (a mixture of coconut sugar and granulated
sugar at a ratio of 30:70) added was 60% [17].

In fact, coffee syrup with the best organoleptic properties
could only be produced with the addition of sugar of not less
than 20% [18]. The presence of sugar in coffee will increase
panelist acceptance. The highest level of consumer preference
for robusta ground coffee brewing was obtained from the
addition of 25 g of sugar for the use of 12 g of coffee powder
and 180 ml of hot water [19]. In making instant drinks of
soursop leaf pollen, adding 28% sugar was the best treatment
to produce instant drinks with the color, aroma, taste, and
texture that panelists like most [10].

IV. CONCLUSION

On the organoleptic quality of instant coffee, the
concentration of sugar had a significant effect on the level of
sweetness, distinctive aroma of coffee, and the state of coffee
granules but not for panelists' preference.

The optimal sugar concentration to produce instant coffee
Liberika Tungkal Jambi with good quality was 25% with the
texture of granules dry to very dry, the typical aroma of coffee
was moderate to strong, the level of sweetness was moderate
to sweet, and the panelists' preferences were rather like to like.
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