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There have been significant changes to coffee-drinking cultures worldwide regarding 

how and where to consume coffee. The increase in coffee enthusiasts, how to enjoy 

coffee is also growing, starting from the addition of milk, chocolate, and various kinds 

of mixtures that follow existing local trends and wisdom. The purpose of this study is to 

analyze the product acceptance preferences of Gayo arabica coffee brewing with 

additional fruit and spices variants using the Simple Additive Weighting (SAW) method. 

In this study, there were 5 products analyzed, namely a mixture of espresso with sap 

(nirapresso), a mixture of espresso with sweet orange (orangepresso), a mixture of 

espresso with lime (limaupresso), a mixture of espresso with lemongrass (serehpresso) 

and a mixture of espresso with nutmeg (palapresso). The espresso used in this study was 

30 ml, with the addition of fruit and spice extracts of 30 ml, 45 ml, and 60 ml for each 

product. The results showed that the panellists had different preferences for each 

alternative type of brewing. The alternatives of each product were obtained that 

nirapresso had the highest acceptance preference for the addition of 45 ml of sap, 

orangepresso with the addition of 60 ml of sweet orange, lime with the addition of 60 ml 

of lime, lemongrass with the addition of 60 ml of lemongrass, and palapresso with the 

addition of 30 ml of nutmeg.  

Keywords: 
coffee brewing, Gayo arabica, espresso, 

preference, product acceptance, simple additive 

weighting 

1. INTRODUCTION

In the last two decades, there has been a significant change 

in the culture of drinking coffee around the world, both in 

terms of how to consume it and where it is consumed. 

Nowadays, the development of coffee brewing varies greatly 

as coffee connoisseurs increase [1]. Espresso-based drinks 

such as cappuccino, caffe 'late, and late machiato are special 

offers at coffee shops and are widespread from Europe to 

America [2]. According to International Coffee Organization 

(ICO) data, from 2017 to January 2021, coffee consumption 

increased with an average annual growth of 1.1% [3]. One type 

of brewing favoured by coffee connoisseurs is espresso. 

Espresso is a drink almost like syrup produced using a brewing 

machine, usually using a pump motor drive, with the principle 

of forcing pressurized hot water through ground coffee beans 

[4]. The type of coffee used in the espresso brewing technique 

is usually arabica coffee. Especially in Indonesia, Arabica 

coffee which has a distinctive taste, is Gayo arabica coffee [5, 

6]. As coffee enthusiasts increase, the way to enjoy coffee is 

growing, starting by adding milk, chocolate, and various kinds 

of mixtures that follow existing trends and local wisdom [7]. 

Differences in composition in mixing espresso become a 

challenge in finding the best taste to become a particular 

preference. One of the related studies that have been 

conducted by Asmono et al. [7] is about the assessment of 

preferences for arabica coffee with the addition of stevia leaf 

powder (Stevia rebaudiana), the addition of stevia leaf powder 

to arabica coffee drinks has a very real effect on the level of 

consumer liking, which includes aroma and taste parameters, 

has a real effect on aftertaste parameters, and has no real effect 

on viscosity parameters. It means that the differences in the 

composition of espresso mixtures can be tested for 

acceptability based on factors that affect the taste of coffee 

(Gayo Arabica Coffee) [8]. The research of Asioli et al. [9] is 

also a strong foundation in this study in determining consumer 

preferences when consuming coffee based on certain factors, 

one of which is the type of brewing. 

This study aims to analyze the product acceptance 

preferences of Gayo arabica brewing with the added fruit and 

spices variants so that this research can also be a 

recommendation for the needs of coffee connoisseurs. If 

coffee connoisseurs prefer a certain taste, they can choose a 

certain type of composition in brewing. Preference aims to 

determine the level of consumer preference for a product and 

the order of alternative acceptance of existing products using 

the Simple Additive Weighting (SAW) method. The SAW 

method is a decision-making system method that produces the 

best alternative recommendations from several alternative 

options [10]. 

2. MATERIAL AND METHODS

The Gayo arabica coffee used in this study was obtained 

directly from coffee farmers in Bener Meriah Regency, Aceh 
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Province, Indonesia, grown at 1,000-1,400 meters above sea 

level. The ingredients used were sap (Arenga pinnata), sweet 

orange (Citrus sinensis), lime (Citrus aurantiifolia), 

lemongrass (Cymbopogon citratus), and nutmeg (Myristica 

fragrans), which were obtained directly from local traditional 

markets. The coffee obtained was processed by full-wash 

processing and roasted at a medium level. The steps in this 

study were divided into three stages: product making, sensory 

testing, and decision-making using the SAW method. 

2.1 Product making 

The product making in this study was divided into three 

stages: making espresso as a base for mixing, extracting fruits 

and spices as a mixture, and mixing espresso with fruit and 

spice extraction. 

2.2 Making espresso 

Gayo Arabica coffee beans that had been roasted were 

ground using Macap M5 Coffee Grinder made in Italy with a 

fine fineness. Then the coffee powder was weighed as much 

as 18-25 grams and then brewed using La Pavoni Cellini 

Classic Espresso Machine E61 Group-Made in Italy with a 

range of 20-30 seconds. 

2.3 Extracting fruits and spices 

2.3.1 Sap 

The sap extraction in this study was obtained by buying the 

sap directly from sap farmers. 

2.3.2 Sweet orange 

Sweet oranges were washed, cut longitudinally into two 

parts, and squeezed using an orange squeezer to get the juice 

[11]. 

2.3.3 Limes 

The limes were washed, cut longitudinally into two parts, 

and then squeezed using a lime squeezer to get the juice [12]. 

2.3.4 Lemongrass 

The lemongrass was cleaned, peeled off the outer skin that 

was not used, pounded until it emitted a lemongrass aroma, 

and then heated using boiling water in a ratio of 1:5 for 30 

minutes filtered to get lemongrass boiled water [13]. 

2.3.5 Nutmeg 

The cleaned nutmeg was peeled, and the flesh was taken, 

then boiled using boiling water for 10 minutes, then crushed 

using a blender and the addition of 1:3 water, and then filtered 

to get nutmeg juice [14]. 

2.4 Mixing espresso with fruits and spices 

The fruit and spices extract composition consisted of 3 

variations, namely 30 ml, 45 ml, and 60 ml. The composition 

of 30 ml of espresso was used as the base material for each 

mixing. This composition variation is the most common 

mixing composition used in serving coffee-based beverage 

products, especially the espresso brewing method. Variations 

in the composition of 30 ml, 45 ml, and 60 ml resulted from 

direct observations from several local coffee shops. Therefore, 

5 products were obtained with an espresso base, namely 

nirapresso (sap and espresso), orangepresso (sweet orange and 

espresso), limaupresso (lime and espresso), serehpresso 

(lemongrass and espresso), palapresso (nutmeg and espresso). 

2.5 Sensory testing 

Sensory testing is a test that is carried out based on sensing 

that provides a stimulus and sensation to give the impression 

of approaching, away, liking, and disliking a product [15, 16]. 

The sensory test method used is the hedonic test, which is one 

of the testing methods in sensory analysis that aims to 

determine the level of preference and differences in the quality 

of a product [17]. The hedonic test in this study was carried 

out to identify the taste of various Gayo Arabica coffee brews 

based on predetermined parameters to obtain product 

acceptance preferences. The panellists used for the sensory 

testing were 9 individuals, with the following criteria [18]. 

• Has good knowledge about coffee, especially Gayo

arabica Coffee;

• Likes coffee and is used to consuming Gayo arabica

coffee;

• Can provide a sensory assessment based on the taste of

the coffee taste;

• The sense of taste is in good condition and not in pain.

Panellists were selected through an interview process

related to coffee consumption habits and basic knowledge of 

coffee taste attributes. Panellists who were selected based on 

the criteria were asked to fill in the weight of the criteria, 

namely the modified coffee taste parameter from SCAA [19]. 

The weight of the criteria was assessed based on the panellists' 

knowledge about the taste of coffee. The weighting of the 

criteria aimed to determine how much importance each 

parameter was used in assessing taste (Table 1). The weighting 

of the criteria had been carried out before the product was 

served. They were based on the understanding and knowledge 

of the panelists while being a connoisseur of Arabica coffee. 

Table 1. Assessment of the weight of the taste criteria 

No. Parameter Definition 
Weight of Criteria 

(%) 

1 Aroma The aroma released from the brew when stirred or when it is dissolved. … 

2 Flavour Combination of aroma, acidity, and aftertaste … 

3 Aftertaste 
How long it lasts for a positive taste and aroma from the back of the mouth when swallowed 

or thrown away. 
… 

4 Defect Product defects or deficiencies … 

5 Sweetness The sweet taste that appears. The sweeter you feel, the higher the value given. … 

6 Bitterness The positive bitter taste that emerges from the product. … 

7 Body Product viscosity level … 

TOTAL 100% 
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In the next stage, the panellists conducted a hedonic test. 

The panellists were presented with the type of Gayo arabica 

coffee brewed with the composition of the addition of fruits 

and spices. Panellists were asked to give preference to product 

acceptance for all types of brewing based on taste criteria.  

For example, the panellists were served orangepresso, 

which consisted of 3 treatments, namely the addition of 30 ml, 

45 ml and 60 ml sweet orange. The panellists identified each 

product and assessed each experimental unit until the whole 

product was served. The rating scale given was a hedonic scale, 

as shown in Table 2. 

Table 2. Hedonic scale 

Score Preference 

1 Really dislike 

2 Dislike 

3 Neutral 

4 Like 

5 Really like 

2.6 SAW method 

The SAW method is a straightforward and popular decision-

making system method. The result of this method is to get a 

set of choices with the highest to lowest ranking values [20]. 

The basic concept of the SAW method is to find the total 

weight rating of each alternative on all attributes. The SAW 

method requires normalizing the decision matrix (X) 

proportional to all available alternative ratings [21]. 

The panelist's assessment results could not be directly 

multiplied by the weight of interest because the weight of 

interest used a scale of 0-1, while the panelist's assessment 

used a hedonic scale of 1-5. Hence, it was necessary to do a 

normalization matrix to uniform the rating scale for all 

panellists. 

The normalization matrix was done by dividing each score 

by the criteria with the highest score. It can simply be 

described by the following formula [22]: 

Rij =
𝑋𝑖𝑗

Max Xij
(1) 

Rij: Normalized performance rating 

Max Xij : Maximum value of each row and column 

The results of the normalization matrix were then multiplied 

by the weight of the importance of each criterion using the 

following formula [23]: 

Vi = ∑ wj rij

𝑛

𝑗=1

 (2) 

where,  

Vi: Ranking for each alternative 

Wj: The weight value of each criterion 

Rij: Normalized performance rating 

The stages in the SAW method can be described in Figure 

1. 

Figure 1. Stages in the SAW method [24] 

3. RESULTS AND DISCUSSION

3.1 The taste weight criteria 

The evaluation of the weight criteria of taste in percentages 

based on panelists' assessment showed that weighted aroma 

importance of 25%, flavour 22%, aftertaste 12%, defect 10%, 

sweetness 11%, bitterness 8%, and body 12% (Figure 2).  

Figure 2. Criteria weight evaluation 

In product acceptance, the aroma had an important role 

compared to other tastes. This was because the aroma of a food 

or drink can trigger the stimulation of the sense of smell, 

thereby increasing the attractiveness and taste of the drink or 

food. Fadhil and Agustina [25] stated that the results of the 

weight criteria obtained by aroma had the highest criteria 

importance weight compared to other tastes. 
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Furthermore, Navisah [26] reported that the flavour criteria 

had a higher level of importance than fragrance, sweetness, 

acidity and body. According to SCAA [19], the flavour itself 

is defined as a combination of aroma, acidity, and aftertaste. 

This shows that aroma and flavour are criteria that 

significantly influence coffee flavour parameters, so it is very 

reasonable if both had a higher importance weight value than 

other criteria.  

The weight of the criteria is the magnitude of the importance 

of a criterion compared to other criteria. The weight of the 

criteria has an essential role in using the SAW method, where 

the multiplication of the normalized matrix with the weight of 

the criteria will affect the ranking of alternatives [27]. 

3.2 Matrix normalization 

The matrix normalization process was carried out by 

dividing the scores of each alternative from each criterion 

based on the panelists' assessment (Table 3), with the highest 

score on each criterion. 

The following is the process of how to normalize the matrix 

on each product. 

3.2.1 Nirapresso 

P1A1K1 = 3.89/n Max (3.89)(3.22)(3.22)(3.22)(3.22) 

(2.67)(3.33) = 1.00 

P1A1K2 = 3.22/n Max (3.89)(3.22)(3.22)(3.22)(3.22) 

(2.67)(3.33) = 0.83 

P1A1K3 = 3.22/n Max (3.89)(3.22)(3.22)(3.22)(3.22) 

(2.67)(3.33) = 0.83 

P1A1K4 = 3.22/n Max (3.89)(3.22)(3.22)(3.22)(3.22) 

(2.67)(3.33) = 0.83 

P1A1K5 = 3.22/n Max (3.89)(3.22)(3.22)(3.22)(3.22) 

(2.67)(3.33) = 0.83 

P1A1K6 = 2.67/n Max (3.89)(3.22)(3.22)(3.22)(3.22) 

(2.67)(3.33) = 0.69 

P1A1K7 = 3.33/n Max (3.89)(3.22)(3.22)(3.22)(3.22) 

(2.67)(3.33) = 0.86 

P1A2K1 = 3.22/n Max (3.22)(3.89)(3.67)(3.33)(3.44) 

(3.44)(3.44) = 0.83 

P1A2K2 = 3.89/n Max (3.22)(3.89)(3.67)(3.33)(3.44) 

(3.44)(3.44) = 1.00 

P1A2K3 = 3.67/n Max (3.22)(3.89)(3.67)(3.33)(3.44) 

(3.44)(3.44) = 0.94 

P1A2K4 = 3.33/n Max (3.22)(3.89)(3.67)(3.33)(3.44) 

(3.44)(3.44) = 0.86 

P1A2K5 = 3.44/n Max (3.22)(3.89)(3.67)(3.33)(3.44) 

(3.44)(3.44) = 0.89 

P1A2K6 = 3.44/n Max (3.22)(3.89)(3.67)(3.33)(3.44) 

(3.44)(3.44) = 0.89 

P1A2K7 = 3.44/n Max (3.22)(3.89)(3.67)(3.33)(3.44) 

(3.44)(3.44) = 0.89 

P1A3K1 = 3.44/n Max (3.44)(4.00)(3.44)(3.22)(3.56) 

(3.33)(3.33) = 0.86 

P1A3K2 = 4.00/n Max (3.44)(4.00)(3.44)(3.22)(3.56) 

(3.33)(3.33) = 1.00 

P1A3K3 = 3.44/n Max (3.44)(4.00)(3.44)(3.22)(3.56) 

(3.33)(3.33) = 0.86 

P1A3K4 = 3.22/n Max (3.44)(4.00)(3.44)(3.22)(3.56) 

(3.33)(3.33) = 0.81 

P1A3K5 = 3.56/n Max (3.44)(4.00)(3.44)(3.22)(3.56) 

(3.33)(3.33) = 0.89 

P1A3K6 = 3.33/n Max (3.44)(4.00)(3.44)(3.22)(3.56) 

(3.33)(3.33) = 0.83 

P1A3K7 = 3.33/n Max (3.44)(4.00)(3.44)(3.22)(3.56) 

(3.33)(3.33) = 0.83 

3.2.2 Orangepresso 

P2A1K1 = 3.11/n Max (3.11)(2.33)(2.33)(2.56)(2.67) 

(2.89)(3.11) = 1.00 

P2A1K2 = 2.33/n Max (3.11)(2.33)(2.33)(2.56)(2.67) 

(2.89)(3.11) = 0.75 

P2A1K3 = 2.33/n Max (3.11)(2.33)(2.33)(2.56)(2.67) 

(2.89)(3.11) = 0.75 

P2A1K4 = 2.56/n Max (3.11)(2.33)(2.33)(2.56)(2.67) 

(2.89)(3.11) = 0.82 

P2A1K5 = 2.67/n Max (3.11)(2.33)(2.33)(2.56)(2.67) 

(2.89)(3.11) = 0.86 

P2A1K6 = 2.89/n Max (3.11)(2.33)(2.33)(2.56)(2.67) 

(2.89)(3.11) = 0.93 

P2A1K7 = 3.11/n Max (3.11)(2.33)(2.33)(2.56)(2.67) 

(2.89)(3.11) = 1.00 

P2A2K1 = 2.89/n Max (2.89)(2.89)(2.89)(2.78)(2.89) 

(3.22)(3.11) = 0.90 

P2A2K2 = 2.89/n Max (2.89)(2.89)(2.89)(2.78)(2.89) 

(3.22)(3.11) = 0.90 

P2A2K3 = 2.89/n Max (2.89)(2.89)(2.89)(2.78)(2.89) 

(3.22)(3.11) = 0.90 

P2A2K4 = 2.78/n Max (2.89)(2.89)(2.89)(2.78)(2.89) 

(3.22)(3.11) = 0.86 

P2A2K5 = 2.89/n Max (2.89)(2.89)(2.89)(2.78)(2.89) 

(3.22)(3.11) = 0.90 

P2A2K6 = 3.22/n Max (2.89)(2.89)(2.89)(2.78)(2.89) 

(3.22)(3.11) = 1.00 

P2A2K7 = 3.11/n Max (2.89)(2.89)(2.89)(2.78)(2.89) 

(3.22)(3.11) = 0.97 

P2A3K1 = 2.89/n Max (2.89)(2.78)(3.22)(2.56)(3.22) 

(3.11)(3.00) = 0.90 

P2A3K2 = 2.78/n Max (2.89)(2.78)(3.22)(2.56)(3.22) 

(3.11)(3.00) = 0.86 

P2A3K3 = 3.22/n Max (2.89)(2.78)(3.22)(2.56)(3.22) 

(3.11)(3.00) = 1.00 

P2A3K4 = 2.56/n Max (2.89)(2.78)(3.22)(2.56)(3.22) 

(3.11)(3.00) = 0.79 

P2A3K5 = 3.22/n Max (2.89)(2.78)(3.22)(2.56)(3.22) 

(3.11)(3.00) = 1.00 

P2A3K6 = 3.11/n Max (2.89)(2.78)(3.22)(2.56)(3.22) 

(3.11)(3.00) = 0.97 

P2A3K7 = 3.00/n Max (2.89)(2.78)(3.22)(2.56)(3.22) 

(3.11)(3.00) = 0.93 

3.2.3 Limaupresso 

P3A1K1 = 3.78/n Max (3.78)(2.56)(2.33)(2.89)(2.67) 

(3.00)(3.00) = 1.00 

P3A1K2 = 2.56/n Max (3.78)(2.56)(2.33)(2.89)(2.67) 

(3.00)(3.00) = 0.75 

P3A1K3 = 2.33/n Max (3.78)(2.56)(2.33)(2.89)(2.67) 

(3.00)(3.00) = 0.75 

P3A1K4 = 2.89/n Max (3.78)(2.56)(2.33)(2.89)(2.67) 

(3.00)(3.00) = 0.82 

P3A1K5 = 2.67/n Max (3.78)(2.56)(2.33)(2.89)(2.67) 

(3.00)(3.00) = 0.86 

P3A1K6 = 3.00/n Max (3.78)(2.56)(2.33)(2.89)(2.67) 

(3.00)(3.00) = 0.93 
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P3A1K7 = 3.00/n Max (3.78)(2.56)(2.33)(2.89)(2.67) 

(3.00)(3.00) = 1.00 

P3A2K1 = 3.67/n Max (3.67)(2.89)(3.11)(2.89)(3.33) 

(2.89)(3.44) = 0.90 

P3A2K2 = 2.89/n Max (3.67)(2.89)(3.11)(2.89)(3.33) 

(2.89)(3.44) = 0.90 

P3A2K3 = 3.11/n Max (3.67)(2.89)(3.11)(2.89)(3.33) 

(2.89)(3.44) = 0.90 

P3A2K4 = 2.89/n Max (3.67)(2.89)(3.11)(2.89)(3.33) 

(2.89)(3.44) = 0.86 

P3A2K5 = 3.33/n Max (3.67)(2.89)(3.11)(2.89)(3.33) 

(2.89)(3.44) = 0.90 

P3A2K6 = 2.89/n Max (3.67)(2.89)(3.11)(2.89)(3.33) 

(2.89)(3.44) = 1.00 

P3A2K7 = 3.44/n Max (3.67)(2.89)(3.11)(2.89)(3.33) 

(2.89)(3.44) = 0.97 

P3A3K1 = 3.67/n Max (3.67)(3.00)(3.56)(3.11)(3.44) 

(3.00)(3.33) = 0.90 

P3A3K2 = 3.00/n Max (3.67)(3.00)(3.56)(3.11)(3.44) 

(3.00)(3.33) = 0.86 

P3A3K3 = 3.56/n Max (3.67)(3.00)(3.56)(3.11)(3.44) 

(3.00)(3.33) = 1.00 

P3A3K4 = 3.11/n Max (3.67)(3.00)(3.56)(3.11)(3.44) 

(3.00)(3.33) = 0.79 

P3A3K5 = 3.44/n Max (3.67)(3.00)(3.56)(3.11)(3.44) 

(3.00)(3.33) = 1.00 

P3A3K6 = 3.00/n Max (3.67)(3.00)(3.56)(3.11)(3.44) 

(3.00)(3.33) = 0.97 

P3A3K7 = 3.33/n Max (3.67)(3.00)(3.56)(3.11)(3.44) 

(3.00)(3.33) = 0.93 

3.2.4 Serehpresso 

P4A1K1 = 3.44/n Max (3.44)(2.89)(2.78)(3.00)(3.11) 

(2.67)(3.22) = 1.00 

P4A1K2 = 2.89/n Max (3.44)(2.89)(2.78)(3.00)(3.11) 

(2.67)(3.22) = 0.84 

P4A1K3 = 2.78/n Max (3.44)(2.89)(2.78)(3.00)(3.11) 

(2.67)(3.22) = 0.81 

P4A1K4 = 3.00/n Max (3.44)(2.89)(2.78)(3.00)(3.11) 

(2.67)(3.22) = 0.87 

P4A1K5 = 3.11/n Max (3.44)(2.89)(2.78)(3.00)(3.11) 

(2.67)(3.22) = 0.90 

P4A1K6 = 2.67/n Max (3.44)(2.89)(2.78)(3.00)(3.11) 

(2.67)(3.22) = 0.77 

P4A1K7 = 3.22/n Max (3.44)(2.89)(2.78)(3.00)(3.11) 

(2.67)(3.22) = 0.94 

P4A2K1 = 3.44/n Max (3.44)(2.89)(3.11)(3.11)(3.00) 

(2.89)(3.33) = 1.00 

P4A2K2 = 2.89/n Max (3.44)(2.89)(3.11)(3.11)(3.00) 

(2.89)(3.33) = 0.84 

P4A2K3 = 3.11/n Max (3.44)(2.89)(3.11)(3.11)(3.00) 

(2.89)(3.33) = 0.90 

P4A2K4 = 3.11/n Max (3.44)(2.89)(3.11)(3.11)(3.00) 

(2.89)(3.33) = 0.90 

P4A2K5 = 3.00/n Max (3.44)(2.89)(3.11)(3.11)(3.00) 

(2.89)(3.33) = 0.87 

P4A2K6 = 2.89/n Max (3.44)(2.89)(3.11)(3.11)(3.00) 

(2.89)(3.33) = 0.84 

P4A2K7 = 3.33/n Max (3.44)(2.89)(3.11)(3.11)(3.00) 

(2.89)(3.33) = 0.97 

P4A3K1 = 3.22/n Max (3.22)(3.22)(2.89)(3.00)(2.89) 

(2.78)(2.89) = 1.00 

P4A3K2 = 3.22/n Max (3.22)(3.22)(2.89)(3.00)(2.89) 

(2.78)(2.89) = 1.00 

P4A3K3 = 2.89/n Max (3.22)(3.22)(2.89)(3.00)(2.89) 

(2.78)(2.89) = 0.90 

P4A3K4 = 3.00/n Max (3.22)(3.22)(2.89)(3.00)(2.89) 

(2.78)(2.89) = 0.93 

P4A3K5 = 2.89/n Max (3.22)(3.22)(2.89)(3.00)(2.89) 

(2.78)(2.89) = 0.90 

P4A3K6 = 2.78/n Max (3.22)(3.22)(2.89)(3.00)(2.89) 

(2.78)(2.89) = 0.86 

P4A3K7 = 2.89/n Max (3.22)(3.22)(2.89)(3.00)(2.89) 

(2.78)(2.89) = 0.90 

3.2.5 Palapresso 

P5A1K1 = 2.22/n Max (2.22)(1.67)(2.00)(2.22)(2.11) 

(2.33)(2.44) = 0.91 

P5A1K2 = 1.67/n Max (2.22)(1.67)(2.00)(2.22)(2.11) 

(2.33)(2.44) = 0.68 

P5A1K3 = 2.00/n Max (2.22)(1.67)(2.00)(2.22)(2.11) 

(2.33)(2.44) = 0.82 

P5A1K4 = 2.22/n Max (2.22)(1.67)(2.00)(2.22)(2.11) 

(2.33)(2.44) = 0.91 

P5A1K5 = 2.11/n Max (2.22)(1.67)(2.00)(2.22)(2.11) 

(2.33)(2.44) = 0.86 

P5A1K6 = 2.33/n Max (2.22)(1.67)(2.00)(2.22)(2.11) 

(2.33)(2.44) = 0.95 

P5A1K7 = 2.44/n Max (2.22)(1.67)(2.00)(2.22)(2.11) 

(2.33)(2.44) = 1.00 

P5A2K1 = 2.67/n Max (2.67)(1.89)(2.22)(2.33)(2.11) 

(2.33)(2.22) = 1.00 

P5A2K2 = 1.89/n Max (2.67)(1.89)(2.22)(2.33)(2.11) 

(2.33)(2.22) = 0.71 

P5A2K3 = 2.22/n Max (2.67)(1.89)(2.22)(2.33)(2.11) 

(2.33)(2.22) = 0.83 

P5A2K4 = 2.33/n Max (2.67)(1.89)(2.22)(2.33)(2.11) 

(2.33)(2.22) = 0.88 

P5A2K5 = 2.11/n Max (2.67)(1.89)(2.22)(2.33)(2.11) 

(2.33)(2.22) = 0.79 

P5A2K6 = 2.33/n Max (2.67)(1.89)(2.22)(2.33)(2.11) 

(2.33)(2.22) = 0.88 

P5A2K7 = 2.22/n Max (2.67)(1.89)(2.22)(2.33)(2.11) 

(2.33)(2.22) = 0.83 

P5A3K1 = 2.67/n Max (2.67)(2.22)(2.22)(2.67)(2.33) 

(3.11)(2.56) = 0.86 

P5A3K2 = 2.22/n Max (2.67)(2.22)(2.22)(2.67)(2.33) 

(3.11)(2.56) = 0.71 

P5A3K3 = 2.22/n Max (2.67)(2.22)(2.22)(2.67)(2.33) 

(3.11)(2.56) = 0.71 

P5A3K4 = 2.67/n Max (2.67)(2.22)(2.22)(2.67)(2.33) 

(3.11)(2.56) = 0.86 

P5A3K5 = 2.33/n Max (2.67)(2.22)(2.22)(2.67)(2.33) 

(3.11)(2.56) = 0.75 

P5A3K6 = 3.11/n Max (2.67)(2.22)(2.22)(2.67)(2.33) 

(3.11)(2.56) = 1.00 

P5A3K7 = 2.56/n Max (2.67)(2.22)(2.22)(2.67)(2.33) 

(3.11)(2.56) = 0.82 

3.3 Normalized matrix result 

The results of the normalized matrix for each Gayo arabica 

coffee brewed product with the addition of fruit and spice 

variants are as shown in Table 4.
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Table 3. Recapitulation of panelists' assessment results 

No Product (P) 

The 

Concentration of 

Fruits and 

Spices (A) 

Criteria (K) 

1 2 3 4 5 6 7 

Aroma Flavour Aftertaste Defect Sweetness Bitterness Body 

1 Nirapresso 

30 ml (1) 3.89 3.22 3.22 3.22 3.22 2.67 3.33 

45 ml (2) 3.22 3.89 3.67 3.33 3.44 3.44 3.44 

60 ml (3) 3.44 4.00 3.44 3.22 3.56 3.33 3.33 

2 Orangepresso 

30 ml (1) 3.11 2.33 2.33 2.56 2.67 2.89 3.11 

45 ml (2) 2.89 2.89 2.89 2.78 2.89 3.22 3.11 

60 ml (3) 2.89 2.78 3.22 2.56 3.22 3.11 3.00 

3 Limaupresso 

30 ml (1) 3.78 2.56 2.33 2.89 2.67 3.00 3.00 

45 ml (2) 3.67 2.89 3.11 2.89 3.33 2.89 3.44 

60 ml (3) 3.67 3.00 3.56 3.11 3.44 3.00 3.33 

4 Serehpresso 

30 ml (1) 3.44 2.89 2.78 3.00 3.11 2.67 3.22 

45 ml (2) 3.44 2.89 3.11 3.11 3.00 2.89 3.33 

60 ml (3) 3.22 3.22 2.89 3.00 2.89 2.78 2.89 

5 Palapresso 

30 ml (1) 2.22 1.67 2.00 2.22 2.11 2.33 2.44 

45 ml (2) 2.67 1.89 2.22 2.33 2.11 2.33 2.22 

60 ml (3) 2.67 2.22 2.22 2.67 2.33 3.11 2.56 

Table 4. Normalized matrix result 

Brewing Aroma Flavour Aftertaste Defect Sweetness Bitterness Body 

Nirapresso 

1.00 0.83 0.83 0.83 0.83 0.69 0.86 

0.83 1.00 0.94 0.86 0.89 0.89 0.89 

0.86 1.00 0.86 0.81 0.89 0.83 0.83 

Orangepresso 

1.00 0.75 0.75 0.82 0.86 0.93 1.00 

0.90 0.90 0.90 0.86 0.90 1.00 0.97 

0.90 0.86 1.00 0.79 1.00 0.97 0.93 

Limaupresso 

1.00 0.68 0.62 0.76 0.71 0.79 0.79 

1.00 0.79 0.85 0.79 0.91 0.79 0.94 

1.00 0.82 0.97 0.87 0.94 0.82 0.91 

Serehpresso 

1.00 0.84 0.81 0.87 0.90 0.77 0.94 

1.00 0.84 0.90 0.90 0.87 0.84 0.97 

1.00 1.00 0.90 0.93 0.90 0.86 0.90 

Palapresso 

0.91 0.68 0.82 0.91 0.86 0.95 1.00 

1.00 0.71 0.83 0.88 0.79 0.88 0.83 

0.86 0.71 0.71 0.86 0.75 1.00 0.82 

Table 5. Alternative ranking results for each product 

Alternative Aroma Flavour Aftertaste Defect Sweetness Bitterness Body Total Ranking 

Nirapresso 

30 ml 0.250 0.180 0.097 0.083 0.092 0.057 0.105 0.863 3 

45 ml 0.207 0.217 0.110 0.086 0.098 0.074 0.108 0.900 1 

60 ml 0.215 0.217 0.100 0.081 0.099 0.069 0.102 0.883 2 

Orangepresso 

30 ml 0.250 0.163 0.088 0.082 0.095 0.077 0.122 0.877 3 

45 ml 0.224 0.194 0.105 0.086 0.100 0.083 0.118 0.910 2 

60 ml 0.224 0.187 0.117 0.079 0.111 0.080 0.114 0.912 1 

Limaupresso 

30 ml 0.250 0.147 0.072 0.076 0.078 0.066 0.097 0.787 3 

45 ml 0.250 0.171 0.099 0.079 0.101 0.066 0.115 0.880 2 

60 ml 0.250 0.177 0.113 0.085 0.104 0.068 0.111 0.909 1 

Serehpresso 

30 ml 0.250 0.182 0.094 0.087 0.100 0.065 0.114 0.892 3 

45 ml 0.250 0.182 0.105 0.090 0.097 0.070 0.118 0.912 2 

60 ml 0.250 0.217 0.105 0.093 0.100 0.072 0.110 0.945 1 

Palapresso 

30 ml 0.227 0.148 0.095 0.091 0.096 0.080 0.122 0.859 1 

45 ml 0.250 0.153 0.097 0.088 0.088 0.073 0.102 0.851 2 

60 ml 0.214 0.155 0.083 0.086 0.083 0.083 0.100 0.805 3 
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3.4 Alternative ranking 

The alternative ranking process was carried out by 

multiplying the results of the normalization matrix with the 

results of the evaluation of the criteria weights by the panellists, 

namely, aroma (25%), flavour (22%), aftertaste (12%), defect 

(10%), sweetness (11%), bitterness (11%), and body (12%). 

The ranking of each product based on the alternatives of each 

type of brewing are shown in Table 5. 

3.5 Product acceptance preferences 

Overall, the panellists have different acceptances of the 

various alternatives of Gayo Arabica coffee brewing with the 

added fruit and spices. The fruits and spices used as mixed 

ingredients were the main factors that made panellists have 

different acceptance levels for each alternative. Each type of 

fruit and spice had a characteristic taste that would affect the 

panelists' preference for the product based on the 

concentration of the mixture. This is supported by the research 

of Fauzi et al. [28], where the panelists' preference for instant 

coffee brewing had different product acceptance preferences 

based on the type and variation of mixing carried out. 

Meanwhile, research by Agustina et al. [29] stated that using 

the decision-making system method had succeeded in 

determining several alternatives based on panellist 

assessments, especially in selecting alternative product 

acceptance. The decision-making system is a method that aims 

to find the best alternative or choice from several existing 

alternatives [30]. Based on calculations using the SAW 

method, the best alternative for each type of brewing is as 

follows: 

3.5.1 Nirapresso 

Nirapresso with an alternative addition of 45 ml of Sap was 

the most preferred mixing composition by panellists based on 

an assessment with a 0.207 aroma, 0.217 flavours, 0.110 

aftertastes, 0.086 defect sweetness 0.098, 0.074 bitterness, 

0.108 body, and a total of 0.900. Overall, the alternative 

addition of 45 ml of Sap was superior to each parameter. 

compared to other alternatives. Still, adding 60 ml of Sap was 

ahead of other alternatives in the sweetness parameter. In the 

aroma parameter of the alternative, the addition of 30 ml of 

Sap was better than other parameters. The addition of 30 ml of 

Sap with 30 ml of espresso base made the aroma of Sap not 

too strong. This was because the 1:1 formula between Sap and 

espresso created a balance in each parameter. Kartika et al. 

[31] stated that panelists preferred slightly flavored products

with Sap in the study of making functional drinks based on

palm sap.

3.5.2 Orangepresso 

Orangepresso with an alternative composition of 60 ml 

sweet orange was the most preferred by the panellists based on 

an assessment with 0.224 aromas, 0.187 flavours, 0.117 

aftertastes, 0.079 defects, 0.111 sweetness, 0.080 bitterness, 

0.114 body and 0.912 in total. The addition of 45 ml of sweet 

orange had a total score that was not too far away from the 

addition of 60 ml of sweet orange. The panellists preferred 

adding 60 ml of sweet orange because the sweet and fresh 

citrus taste characteristics dominated and covered the bitter 

character of the coffee. According to Pertiwi [32], in his 

research on consumer preferences for functional drinks with 

sweet orange extract, panellists preferred oranges with sweet, 

peel, and citrus characteristics. 

3.5.3 Limaupresso 

Limaupresso with an alternative composition of 60 ml of 

lime was the most preferred by the panellists based on an 

assessment with a 0.250 aroma, 0.177 flavours, 0.113 

aftertastes, 0.085 defects, 0.104 sweetness, 0.068 bitterness, 

0.111 body and a total of 0.909. Limes had a distinctive taste 

in the resulting sour taste. Chodijah et al. [33] stated that more 

addition of lime juice it can cover the taste of defects or 

flavours that the panellists disliked during the sensory test. 

Adding 60 ml was the most preferred alternative for panellists 

due to the combination of freshness and distinctive sour taste 

that dominantly caused a freshness effect, compared to other 

alternatives, where the slight addition of lime did not result in 

the expected freshness. 

3.5.4 Serehpresso 

Serehpresso with an alternative composition of 60 ml 

lemongrass was the most preferred by the panellists based on 

an assessment with a 0.250 aroma, 0.217 flavours, 0.105 

aftertastes, 0.093 defects, 0.100 sweetness, 0.072 bitterness, 

0.110 body and a total of 0.945. The panellists preferred the 

alternative of adding 60 ml due to the characteristics of 

Lemongrass, which has a strong aroma and a spicy taste of 

Lemongrass; if the addition were less than 60 ml, the aroma 

and distinctive taste of Lemongrass would still be covered with 

the character of the espresso flavour. According to Ariffah 

[34], in his research on lemongrass extract drinks with a 

mixture of stevia leaf extract, panellists had different 

preferences for each variation of the mixture. 

3.5.5 Palapresso 

Palapresso with an alternative composition of 30 ml nutmeg 

was the most preferred by panellists based on an assessment 

with a 0.227 aroma, 0.148 flavour, 0.095 aftertaste, 0.091 

defects, 0.096 sweetness, 0.080 bitterness, 0.122 body, and 

0.859 total. Panellists preferred the alternative of adding 30 ml 

of nutmeg extract because nutmeg is a type of spice that has a 

strong aroma and taste; the exceeded addition of it would 

eliminate the characteristic taste of coffee. Alif and Tiadeka 

[35] stated in their research on formulations for making instant

herbal drinks that formulations with the addition of more

nutmeg were preferable to formulations with less nutmeg. This

was inversely proportional to the acceptance results from

palapresso products, where panellists preferred the addition of

less nutmeg. Of course, this happened because of the

difference in the essential ingredients of palapresso, which was

coffee. The addition of too much nutmeg was not suitable for

the coffee connoisseurs.

Based on the results above, the best alternative from each 

type of brewing can be described as the composition of the 

formulation as shown in Figure 3, Figure 4, Figure 5, Figure 6, 

and Figure 7. 

Figure 3. Formulation of nirapresso 
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Figure 4. Formulation of orangepresso 

Figure 5. Formulation of limaupresso 

Figure 6. Formulation of serehpresso 

Figure 7. Formulation of palapresso 

4. CONCLUSION

The assessment of product acceptance preferences of Gayo 

arabica coffee brewing with the addition of fruit and spice 

variants succeeded in finding the best alternative for each type 

of brewing. Nirapresso with 30 ml of espresso and 45 ml of 

juice, orangepresso with 30 ml of espresso and 60 ml of sweet 

orange, limaupresso with 30 ml of espresso and 60 ml of lime, 

serehpresso with 30 ml of espresso, 60 ml of lemongrass, and 

palapresso with 30 ml of espresso and 30 ml of nutmeg. Each 

Gayo arabica coffee brew with fruit and spice variants had 

different product acceptance preferences, so this research can 

also be a recommendation for the needs of coffee connoisseurs. 

If coffee connoisseurs prefer certain flavours, they can choose 

specific types of compositions in brewing. Using the SAW 

method in this study solved the problem of finding the best 

alternative for each type of Gayo Arabica coffee brewing with 

the addition of fruit and spices variants, making it easier to 

make product acceptance decisions from some available 

alternatives.  

This research was limited to the formulation of the 

composition of mixing the brewing of Gayo arabica coffee 

with fruit and spice variants that developed in local 

communities. In addition, mixing Gayo arabica coffee in the 

form of espresso with fruit and spice variants still uses original 

ingredients, not derivative products such as fruit syrup, fruit 

flavoring, or spice flavoring. Therefore, the diversity of fruits 

and spices can continue to be developed again, including by 

using derivative products (synthetic foods) from other fruits 

and spices. In addition, in using the SAW method, 

comparisons can also be made with other decision-making 

methods, so that the development of various decision-making 

methods in the product acceptance preference assessment 

system is wide open. 
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