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Considering the Nutritional Value of Terasi and  
Incorporating it into the Indonesian Diet 

Mery Tambaria Damanik Ambarita1 
 

Abstract: 
Terasi is an important traditional condiment used in Indonesian dishes, contributing to 
umami and salty taste. It is made by fermentation of highly salted underutilized fisheries 
product(s), although mainly made from planktonic shrimp (rebon). Fishermen also 
empowering women to improve their household income, produce various grades of quality 
of terasi in Indonesia. This study evaluates the nutritional characteristics of 76 types of terasi 
collected throughout Indonesia and of some imported products. Results showed that terasi 
nutritional values varied greatly (p<0.05). The major component is protein (25.44-66.47%), 
higher than the protein content of other fisheries products. This protein accounts for a great 
amount of essential and semi essential amino acids, such as lysine, leucine, isoleucine, and 
methionine and also provides umami flavor from glutamic and aspartic acids, alanine, and 
glycine. The total free amino acids ranged from 6.52 to 36.07g/100g. Incorporating terasi in 
Indonesian dishes may nourish the local dishes since the protein consumption in Indonesia is 
low, and terasi is affordable in many resource-poor settings. Terasi may replace salt to a 
certain degree, as terasi contains salt (6-38%). The salt provides sodium, calcium, 
magnesium, potassium and phosphor, the macro essential minerals. Without optimizing the 
fermentation process, the amount of nitrogen and short chain fatty acids compounds (such as 
acetate, isovalerate, isobutyrate, propionate and butyrate), contributing to the pungent odor 
of terasi, also increase as fermentation progresses. Therefore, proper cooking techniques and 
combining it with other ingredients should be done to mask this odor. Its incorporation into 
beef consommé and chili sauce improved the sensory characteristics and acceptance, 
although the specific taste/flavor from terasi must be considered. A survey was conducted to 
explore more about the consumer’ views about sambal terasi. Result showed that more than 
half of respondents evaluated sambal terasi positively and more that 40% of respondents 
tended not to be disturbed by its pungent odor. Other tastes/flavors were also explored in this 
study. The suitable strategies, proper incorporation techniques into the diet and its impact on 
nutrition and functional health outcomes and appropriate interventions need to be explored to 
raise the appreciation and value of terasi.  

 

Introduction 

As the largest archipelago in the world, Indonesia harvests various types of seafood 

through catch and aquaculture. In 2012, Indonesia ranked second worldwide in marine capture 

fisheries (FAO, 2014). However, due to a lack of technology and resources, many catches remain 

unprocessed and many types of non-commercial fish/seafood are unmarketable, an issue 

exacerbated by these products being highly perishable without proper preservation/processing. 

Meanwhile, Indonesia also faces issues of hunger and malnutrition, especially among low-
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income groups, owing to its increasing population. This situation is a major incentive to find 

cheap and nutritious protein sources.  

Relying on their regions' existing resources, fishermen and empowered women can still 

exploit underutilized harvests to produce terasi, a flavor enhancer typical in Indonesian dishes. 

Various production steps are transmitted within families from generation to generation. These 

result in terasi of varying quality. Different types of terasi, varying in terms of the type of 

shrimp used, the addition of fish or crustaceans and salt, and handling prior to fermentation, are 

often typically associated with particular regions (Mantiri, 2013, Steinkraus, 1983; Yoshida, 

2009).  

Generally, terasi production begins by mixing about fresh ingredients, usually planktonic 

shrimp (known as rebon in Indonesian), with about 10% salt. This process can be begun 

immediately upon catching on the fishing boats, or after the catch has arrived at shore. On shore, 

the mixture is immediately dried, either using machines or sun drying. Depending on the rate of 

drying, sometimes 5% extra salt or more is added. The mixture is dried for about 1 to 3 days to 

decrease the moisture content of the rebon from about 80% to 50%. This mixture is then kneaded 

(pounded) firmly in wooden tubs until a fine homogenous paste is obtained. During the pounding 

process, excess air is removed. The mixture is then further fermented for 1 to 4 weeks (Mantiri, 

2013; Surono and Husono, 1994, Moeljohardjo, 1972). These processes degrade proteins into 

peptides and free amino acids (FAAs) which contribute to taste/flavor (Carballo, 2012; Yoshida, 

2009). The production or storage process can also be modified to suit available resources and 

environmental conditions. A wide range of salting and fermentation techniques contribute to the 

uniqueness of these fermented seafoods and their use as seasoning ingredients in Asian countries. 

Belacan in Malaysia; kapi in Thailand and Cambodia; bagoong-alamang in the Philippines; 

Mam-ruoc or Mam-tom in Vietnam; jeotgal/jeot in Korea; and ngapi seinsa or hmyinnga-pi in 

Myanmar are all products related to terasi (Hajeb and Jinap 2012). In Korea specifically, 

according to Guan et al. (2011), there are more than 160 types of jeotgal found due to the 

availability of major ingredients and the regional preparation methods.  

Belacan contributes to the pleasant aroma of terasi, which is described as grilled prawn, 

smoked and rebon aroma, and salty, rebony and meaty tastes; although it depends on the type of 

food prepared with belacan (Jinap et al., 2010). In Indonesia, terasi is commonly added to chili 

sauce; it is then known as sambal terasi and consumed together with rice dishes, vegetables 
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(both fresh and cooked) or snacks (as dipping sauce). It is served daily at home and with special-

occasion meals. The pungent odor of this fermented seafood (Park et al. 2001) sometimes 

discourages non-consumers from consuming it. However, the smell of heated terasi (be it 

cooked, roasted, or fried) is somewhat more neutral (Moeljohardjo, 1972). In addition, adding 

stronger flavorful ingredients such as onions, chili, garlic, ginger and other spices, may also 

mask the odor of terasi. Such a mix might give a very distinctive taste/flavor compared to other 

Southeast Asian dishes. The heat and flavor of chili peppers and other spices, along with the 

terasi flavor, offers greater sensory variety and improves the odor of terasi (Moeljohardjo 1972).  

This research examines the nutritional characteristics of terasi and explores how it can be 

incorporated in some dishes and thus contribute to a better diet in Indonesia. By knowing the 

nutritional characteristics of terasi, the nutrient enrichment and balancing of foods can be 

optimized. Furthermore, through sensory evaluation research, assisted with a survey analysis, 

possible parameters of consumer expectations towards terasi can be discovered. This information 

will contribute to the scarce overall body of knowledge about Indonesian terasi and consumer 

preferences and help improve the acceptability and marketability of terasi and sambal terasi.  

 

Material and Methods 

For this research, 76 samples of terasi were collected. These included products from 

twelve Indonesian provinces, all of which were famous for terasi production and/or markets, as 

well as products imported from Malaysia, the Netherlands, and Belgium. The nutritional 

characteristics of all samples were evaluated. During samples collection, interviews were also 

conducted with producers, resellers, cooks, and local residents to gather information on their 

experience in manufacturing, cooking and consuming terasi. Of the samples collected, six 

different types of terasi were selected from six different provinces based on cluster analysis of 

free amino acid content, the chemical attributes contributing to taste. Terasi was incorporated 

into chili sauce (sambal terasi) and beef consommé. Subsequent sensory analyses were 

conducted by groups of panelists, both untrained (naïve) and trained.  

Sambal terasi was prepared by first making a base of chili sauce using the standard recipe 

obtained from the preliminary experiment. The chili sauce contained minced and blended 

Capsicum annuum, a large sweet and mild variety known in Indonesia as Taiwanese-chili (23%); 

a long, slim, curly, and hot chili, known in Indonesia as Keriting chili (2%); shallot (15%); garlic 
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(14%); onion (7%); ginger (1%); lemon grass (1%); candlenut (3%); tomato (16%); palm sugar 

(9%), and palm frying oil (9%). The amount of raw ingredients was calculated based on their 

fresh condition. Ingredients were bought from local supermarkets located near the laboratory of 

the Department of Food Technology, Universitas Pelita Harapan (UPH), Karawaci, Indonesia. 

The mixture was heated until boiling, allowed to simmer for 40 minutes, then subsequently 

cooled. Terasi (6%) was heated until the odor was released; the terasi was then sautéed together 

with the chili sauce. The total cooking time was thirty minutes (for 1.5 kg of sauce). One set of 

six sambal terasi was prepared without salt adjustment; another set of five sambal terasi was 

prepared with salt content adjusted by 1.97%. As such, eleven samples were evaluated in total. 

Sensory analysis was done by 87 untrained panelists (69 females, age 17–41) to determine 

whether the terasi variations would have an impact on the sensory acceptance of sambal terasi 

and to evaluate the effect of additional salt on the sensory acceptance of sambal terasi. The 

degrees of acceptability/liking of the sweet, bitter, salty, sour, umami, fishy and rebon 

taste/flavor of sambal terasi was evaluated using a hedonic score ranging from one to seven, as 

follows: 1 (dislike very much); 2 (dislike moderately); 3 (dislike slightly); 4 (neither dislike nor 

like); 5 (like slightly); 6 (like moderately); 7 (like very much). 

Beef consommé was prepared by simmering short ribs together with spices such as 

nutmeg, cinnamon, cloves, garlic, onion, ginger, lemongrass, black paper, palm sugar and water 

for two hours and cooled down overnight in the refrigerator. The soup was strained and filtered 

to get a clear broth. The consommé was heated together with 2% dry matter (DM) of terasi, 

cooled, and filtered through a 0.45 µm pore size PTFE syringe filter. One set of six different 

types of terasi were incorporated into beef consommé; and another set of five consommé were 

given extra salt. In total eleven types of consommé were evaluated by a group of trained 

panelists. Trained panelists rated consommés from 0 (no taste/flavor) to 15 (maximum 

taste/flavor) for each taste/flavor (sweet, bitter, salty, sour, umami, fishy and rebon). This 

sensory analysis was done to determine the impact of terasi variations to the sensory intensity of 

consommés (while also covering variations in salt content).  

A total of ten trained panelists (nine female and one male, aged 23–43) were selected 

from 72 students, staff and lecturer at UPH based upon 75% accuracy through a series of basic 

taste identification tests and simple difference tests. General procedures followed Meilgaard et 

al. (2006). Panelists were non-smokers; had no allergic reactions to seafood; and did not use 



5 
 

dentures, perfumed cosmetics, or medication during tasting. They also had experience in sensory 

analysis techniques and underwent six two-hour training sessions in sensory evaluations, 

including triangular tests and same-different tests. Panelists were familiarized with the sensory 

vocabularies of consommé and practiced rating the intensity of sensory attributes using 150-mm 

unstructured line scales. A consensus, as well as scores, was formulated through group 

discussions regarding the sensory attributes and reference materials used during the training, i.e. 

sweetness (sucrose), saltiness (NaCl), sourness (vinegar), bitterness (caffeine), umami 

(monosodium glutamate), rebon (dried rebon), and fish (dried anchovies).  

A survey was distributed to explore broader consumer views and demands regarding 

sambal terasi. 275 respondents (61 male, 214 female; aged 23–45) filled out the survey using the 

SurveyMonkey website between February and April 2015. In general, respondents were alumni 

of Food Technology Departments in Indonesia (78.18%); the rest of the respondents were 

ordinary consumers. One advantage of having alumni from Food Technology was that they had 

working experience in the area of food and ingredients. The survey consisted of seven questions, 

described in Table 1. Almost 35% respondents were frequent consumers of sambal terasi 

(31.88% consumed several times a week and 2.17% were regular [every day] consumers of 

sambal terasi). The rest consumed sambal terasi occasionally, either several times a month 

(50.72%) or several times a year (15.22%). 

 

Data Analysis 

The results from the sensory and survey analyses were analyzed using SPSS 21 (IBM, 

New York, USA) for further statistical analyses and set to a confidence level of 5%.  

 

Results and Discussion 

Terasi is commonly used in western and central Indonesia; in other regions, such as areas 

populated by transmigrants, it is still available, as these migrants continue to practice their own 

food habits. For example, terasi is still available in Musamus (Merauke), Papua Province, near 

the Indonesia–Papua New Guinea border, where many residents originate from Java. Meanwhile, 

Indonesian cuisines are influenced by cooking techniques and utilize ingredients from India, 

China, the Middle East, and Europe (Cornell and Anwar, 2004). As such, variations in similar 

foods in the archipelago's diverse cultures and traditions can also be found, ensuring variations in 
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sensory characteristics and preferences of dishes prepared. The use of terasi depends on the type 

of food prepared with it (Jinap et al., 2010). These authors found that belacan contributed to a 

pleasant aroma, described as grilled prawn, smoke and shrimp; as well as a salty, shrimp-y and 

meaty taste.  

During sample collection, many types of terasi were found on the market, differing in 

moistness, odor, texture etc. As such, it was necessary to evaluate these types' major nutritional 

characteristics. Result showed that the nutritional characteristics of terasi varied significantly 

among 76 samples (Figure 1). Protein content was the major and the most varied component; 

protein content ranged from 25% to 66% ( average 45.74 ± 10.72). This was higher than in other 

fishery products, where protein content normally ranged from 18–23% (Kristinsson and Rasco, 

2000). Because of its high protein content, terasi can potentially be promoted as a cheap yet 

nutritious protein source during food and economic crises. The market price of terasi varied 

depending on product quality and locality, ranging from US$ 0.3–4.4/kg. Dried and fresh rebon 

were sold for US$ 0.6–1.7/ kg (Mantiri, 2013). In addition, statistically protein consumption in 

Indonesia is still low (Badan Pusat Statistik 2007-2014); incorporating terasi in Indonesian 

dishes may therefore increase the nutritional value of local dishes. 

Protein accounted for a great amount of amino acids, which regulate key metabolic 

pathways and processes that are vital to the health, growth, development, reproduction, and 

homeostasis of organisms (Wu, 2009). The total free amino acids ranged from 6.52 to 36.07 

g/100 g (dry mater, DM), covering essential amino acids which cannot be synthesized in the 

human body (such as leucine, lysine, valine, isoleucine, phenylalanine, threonine, methionine) 

and also semi-essential amino acids which can have limited synthesis under special 

pathophysiological conditions (such as glycine, proline, and tyrosine) (Belitz et al., 2009). The 

profile of free amino acids in the terasi sampled varied significantly among samples, as seen in 

Figure 2.  

Some of these amino acids, depending on their configuration, also contribute to flavor, 

especially glutamic acid, aspartic acid, and alanine, which usually contribute a savory taste to 

fermented seafoods (Yoshida, 2009). Other amino acids also contribute to specific tastes/flavors, 

such as leucine, lysine, isoleucine, valine, methionine, all of which contribute a certain bitter 

taste to foods (Belitz et al., 2009). Variation in the percentages of these amino acids will affect 

the sensory characteristics of terasi and food products incorporating it.  
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The incorporation of terasi in other foods might also enrich the nutritional values of said 

foods, though this is relative depending on consumers’ expectations. Terasi is commonly 

incorporated into chili sauce (sambal terasi). With this incorporation, terasi enriches the amino 

acid content of chili sauce, which otherwise lacks essential amino acids. Terasi and chili sauce  

complement each other, as chili sauce is also rich in arginine, asparagine, glutamine which are 

low in terasi.  

Prior to the formation of free amino acids, during the peptidolysis of protein in 

fermentation, peptides are also formed. Some peptides, influenced by the hydrophobicity of the 

side chains, can alter the taste of food, especially during the ripening (aging) process of 

fermented foods. Many peptides with low molecular weights (<500 Da) are known as being 

taste-active in foods. The contribution of protein and its degradation products can also be 

precursors for aroma compounds and colors formed during thermal or enzymatic reactions 

during food production, processing and storage (Belitz et al., 2009). Moreover, many potential 

bioactive peptide are derived from marine animals and can be used for health purposes (Harnedy 

and Fitsgerald, 2012). 

During the fermentation and storage of terasi, the formation of nitrogen, ammonia, and 

short-chain fatty acids (such as propionic, butyric, isobutyric, valeric and isovaleric acids) cannot 

be stopped, though their amount can be reduced by controlling fermentation and storage periods 

(Steinkraus, 1983). Indeed, propionic, butyric, and isobutyric acids, which generally contribute 

to the pungent odor of terasi, exceeded their threshold for many samples (data not shown); as 

such, an undesirable odor was prominently perceived and sometimes discouraged people from 

consuming terasi. However, the survey showed that more than half of respondents evaluated 

sambal terasi positively (37.23% were very positive and 17.15% were somewhat positive) and 

42.70% respondents indicated that they were not disturbed by its odor (Figure 3). Only a small 

number of respondents (2.92%) considered sambal terasi negative (and very negative), 

consuming it several times a month or several times a year, probably during social gatherings.  

Odor conveys meaning, often very personal, in everyday life (Köster, 2003), depending 

on how often the product is consumed and the influence of its social-cultural nature/origin 

(Rozin and Fallon, 1986). The survey indicated that consumers tended to accept the terasi odor 

inherent to sambal terasi. For Indonesians, this odor might be considered a signature of terasi (a 

marker of authenticity), and its intensity might differ in different regions or among different 
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ethnic groups. The terasi flavor is normally described as rebon and/or fishy, which is considered 

the dominant contributor to the acceptance of sambal terasi, especially at higher concentrations 

of terasi. Respondents reactions towards the fishy and rebon flavors can be seen in Figure 4 and 

5, respectively. Rebon and fishy flavors correlated with each other, and both correlated with 

consumer’ positive reaction towards sambal terasi (data not shown).  

The fishy odor (normally termed amis in Indonesian) is a result of the reaction between 

lipid autoxidation of polyunsaturated fatty acids and trimethylamine and dimethylamine 

(Durnford and Shahidi, 1998). Its presence decreases the rebon flavor, which cannot be avoided 

during terasi production and storage. However, other foreign flavors (sometimes described as 

off-flavors) are sometimes detected and diminish consumers’ willingness to consume sambal 

terasi; such flavors are considered odd in sambal terasi. This phenomena was examined by 

Köster (2003) for factors influencing acceptance and rejection. Off-flavors were formed during 

inconsistent (unstandardized) fermentation and storage. As a result, many varieties of terasi were 

found in the market, either with a moist and pungent odor, or a dried, granulated, less salty, 

sweet aroma and with a less intense nitrogenous odor. In addition, roasted and powdered terasi 

are also available to add directly to cooked dishes, which, according to Moeljohardjo (1972),  

causes odors to be less pungent (or improved) after the heating process.  

Therefore, proper cooking techniques should be practiced to mask undesirable odors; 

combining terasi with one or more other ingredients during cooking might mask its odor, 

especially when it is added to chili sauce to produce sambal terasi. Regular consumers of sambal 

terasi might expect a more pronounced terasi odor, but sometimes this odor intensity is 

considered too pungent by others and must therefore be masked or reduced. Although not yet 

shown by research, the presence of a sour ingredient probably helps mask the terasi flavor, as it 

is commonly added by the local people. Respondents expected sourness in sambal terasi (Figure 

6), and 1.25% of respondents also suggested the addition of sour tasting ingredients into sambal 

terasi to overcome the terasi flavor (data not shown). According to the labels of some 

commercial sambal terasi, acidity regulators are used. This food additive can be used for either 

preservation or for taste. Previous results implied that adding 2.5% calamansi juice reduces the 

fishy flavor and gives a fresher/nicer sensation.  

Figure 6 shows tastes expected in sambal terasi, based on the survey. Savoriness (umami) 

was expected by 57.10% respondents, while Figure 8 shows that 46.35% of respondents 
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considered sambal terasi on the market to be savory or very savory. Meanwhile, 37.23% of 

respondents considered the savoriness just right, and 16.42% of the respondents expected a 

stronger intensity savoriness. This implies that savoriness is very important for respondents. 

Respondents probably did not see an extreme variation in the umami intensity of sambal terasi 

on the market. Commercial sambal terasi products contained 10% terasi, with extra flavor 

enhancers—monosodium-glutamate (glutamic acid consisted of 46–58% of total free amino 

acids detected, data not shown), 5’nucleotide, salt, and sugar (written on the product labels)—

added. This amount of glutamic acid was 4–8 times higher than the amount of free glutamic acid 

found in terasi, yet even with this amount of glutamic acid, more than 16% of respondents 

expected more savoriness from sambal terasi (considered samples less savory or not savory). In 

addition, in Asian countries, especially in Indonesia, monosodium glutamate is intensively used 

in almost all dishes consumed; as such, higher umami intensity was expected. Indeed, during 

sensory tasting, the taste of sambal terasi containing monosodium glutamate was much preferred 

compared to sambal terasi without monosodium glutamate (data not shown). Umami potentially 

reduces bitterness through the sodium from salt in the mixture of bitter and sweet (Liem et al., 

2011).  

Figure 6 also shows that sweetness was expected in sambal terasi. This is probably due to 

the salt and other bitter-tasting compounds found in terasi. Taste preference is very personal, and 

in Indonesia the taste/flavor preferences might also be associated with culture or region of origin; 

this may hold true for preferences regarding sambal terasi. For example, in Javanese cuisines, 

especially from Central Java, foods have a pronounced sweet taste, while in Sumatra, especially 

Padang (Minangkabau culture), people enjoy savory, hot, and spicy foods (Cornell and Anwar, 

2004). If the saltiness or bitterness in sambal terasi is pronounced, then sweetness is expected to 

balance it. In Southeast Asia, food constantly balance and contrast different tastes and textures 

with the basic hot, sour, salty, sweet, and sometimes bitter flavors (Alford & Duguid, 2000). 

Bitterness might be present as the result of the terasi fermentation and aging process, through 

which proteins are converted into smaller compounds such as the bitter-tasting amino acids 

histidine, arginine, valine, methionine, tryptophan, phenylalanine, isoleucine, leucine, and lysine, 

bitter-tasting peptides, or hypoxanthine (Durnford and Shahidi, 1998). Adding a certain 

concentration of terasi will not only strengthen the savory, fishy and rebon flavor of sambal 

terasi, but also result in a pronounced saltiness and bitterness. Extra sugar would be required to 
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balance these strong tastes/flavors. A good balance of sweetness and saltiness can sometimes be 

linked to umami (Bellisle, 1999). To reach a certain level of savoriness, people who dislike 

monosodium glutamate may replace it carefully by adding a certain level of sugar to sambal 

terasi; the addition of too much sugar may weaken the umami taste (Ikeda, 2002). To confirm 

this, 20% sugar was added to sambal terasi. Results indeed showed that umami intensity in 

sugar-added sambal terasi was weaker than in sambal terasi with lower sugar concentration, as 

the sweetness overwhelmed the umami. Umami, moreover, along with the actual aroma/flavor of 

compatible foods, increases the body or mouth-fullness of food; it makes food taste more 

pleasant (Yamaguchi and Ninomiya, 2000).  

Saltiness was also expected in sambal terasi (18.83% of respondents). Terasi will 

naturally have a salty flavor as it contains 6–38% salt. Therefore, in this study we explored the 

possibility of maximizing the salt from terasi to replace the regular salt. Figure 7 shows the 

incorporation of 6% terasi into sambal terasi (bottom) and 2% terasi into beef consommé (top). 

Although containing similar base consommés or chili sauces, the sensory profile of all 

consommés and sambal terasi affected with variations of terasi (6 types) tended to be different 

(Figure 7). The distinct flavor of each terasi also had a profound effect on sensory acceptability. 

There were also interactions between terasi and the consommé or chili sauce towards 

respondents' sensory acceptance and respective sensory characteristics. It is probably shown 

through the correlation of each taste/flavor (data not shown). This finding also shows that the 

addition of extra salt improved the intensity and acceptance of almost all tastes/flavors, showing 

the possibility of terasi replacing regular salt in both food matrices. This, however, depends on 

the food matrix and the salt content of terasi. Many taste/flavor compounds, including salt, are 

dissolved well in water. Therefore 2% of terasi was enough to give overall taste, while in sambal 

terasi, which is not water based, 6% terasi, containing at least 22% salt, was necessary to reach 

the expected saltiness intensity for sambal terasi, as some tastes/flavors did not fully satisfy 

panelists' palate. These results show that salt has more powerful role in foods, which is in-line 

with Ikeda's (2002) finding that salt stands out more than umami in high concentration NaCl and 

glutamic acid mixtures. The presence of spices (in sambal terasi they are main ingredients, while 

in beef consommé they are additives) give a higher masking effect during sensory tasting. With 

this terasi concentration, the type of terasi used also influenced the intensity of umami, fishy and 

rebon flavors (Damanik-Ambarita and De Meulenaer, 2015). If the terasi and salt content are 
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high, an adjustment should be made by adding sugar or other ingredient(s) to balance or modify 

it. The addition of condiments or seasonings high in salt (bouillon cubes, soy, and fish sauce) has 

been proposed to replace salt by World Health Organization (WHO, 2015). In general, 

commercial sambal terasi, as written on the labels, contains approximately 10% of terasi, as well 

as added monosodium glutamate, 5’ nucleotides, salt, sugar, and acidifying agents. During 

heating/cooking, the terasi moisture will evaporate; therefore, the moisture content (or dry matter 

of terasi) should be considered. If moist terasi is used, then the flavor enhancing capacity of 

terasi will be perceived as less than if dried terasi is used. Aside from variations in salt content, 

saltiness intensity is also influenced by the presence of other minerals in terasi, which are 

derived from the raw materials and salting process during terasi production. The use of pure salt 

sodium will give a standardized product (Steinkraus, 1983). However, fishermen and producers 

usually use sea salt (solar salt). The chemical composition of this salt affects microbiological 

flora and endogenous enzymatic activity during fermentation, which in turn affects the quality of 

the end product (Joshi & Petricorena, 2012). Results showed that terasi also contained calcium, 

potassium and magnesium (data not shown). The presence of calcium, magnesium and potassium 

in terasi, which significantly differ within terasi samples (p<0.05) (data not shown), might 

contribute to the sensory characteristics of consommé, especially towards saltiness and 

bitterness. The perception of these minerals contributes to a certain bitterness in food, especially 

if sea salt is used during the salting of terasi. Vella et al. (2012) found that sea-salt from one 

region to other region varies in mineral content and sensory characteristics. Due to health risks, 

the use of sodium should be reduced and replaced by salt containing potassium, magnesium, and 

calcium, which are essential for human health (WHO, 2015; Belitz et al., 2009). Proper 

incorporation of terasi into diets can thus provide consumers with extra minerals.  

As a chili-base sauce, sambal terasi was expected by the respondents (51.85%) to have a 

certain degree of hotness/spicy flavor (Figure 6). At the beginning of this research, during 

sensory tastings, panelists considered commercial products of sambal terasi to be very hot, and it 

was hard for them to differentiate other taste(s) without any food carrier to taste with. Figure 9 

shows that commercial products were considered too spicy according to more than 35% of 

respondents, while 41.48% of respondents considered commercial sambal terasi spiciness to be 

just right; some (24.44%) even expected a stronger spicy intensity. Sometimes issues of hotness 

or spiciness limit new consumers in consuming sambal terasi, except when they prepare their 
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own sambal terasi and choose their own quantity or types of spices. Chili has a typical pungent 

odor, and some people who are sensitive to chili may think that sambal terasi is spicy without 

tasting it. Persons who like chili, meanwhile, will be challenged to explore more about the 

sensation and complexity of sambal terasi taste/flavor. The intensity of spiciness can be 

proportioned according to personal preferences when people produce their own sambal terasi. 

Moreover, the type of spicy ingredients used, for example the type of chili, or the addition of 

certain spices having a certain hotness or odor like ginger, would also influence the power of 

terasi and the overall sambal terasi taste/flavor. Spices can add flavor and even mask spoiled 

food smells such as fishy off-flavors, which are mostly caused by the alkylamines liberated by 

bacterial actions and aliphatic acids–aldehydes generated by fatty lipid oxidation (Takahashi et 

al., 2004). The flavor of fresh chili gives sambal terasi a nicer appearance (color) and odor; 

however, the resulting sambal terasi cannot be kept for long. Such characteristics were rarely 

seen in commercial sambal terasi products, and thus respondents suggested maintaining them  

(data not shown).  

Furthermore, as differentiated by Scoville heat units (SHU), each chili type has its own 

taste, aftertaste, and burning sensation (Reinbach, 2008), and these vary depending on each 

individuals’ response. For chili eaters, the burning sensation is perceived as less intense than for 

non-chili eaters (Prescott and Stevenson, 1995). Due to this burning sensation, which also linked 

to the production of sensory irritation (Green and Schullery, 2003), these issues should also be 

considered when add a certain level of chili into foods. The advantage of spice addition also 

increases the hedonic score in beef consommé, which is also in line with the findings of Chi and 

Chen (1992) with chicken broth. Lately, many restaurants have promoted a lot of varieties of 

sambal terasi with different level of spiciness and terasi. Capsaicin, the active agent in chili, 

increases satiety for short-term intake (Westerterp-Plantenga et al., 2005). It stimulates the 

gastrointestinal system, causing salivation, an increase in gastric secretion, and gut motility, 

leading to satiety; this may contribute to the liking sensation (Rozin and Schiller, 1980). The 

addition of bird-eye chili (known as cabai rawit) to sambal terasi containing large and mild chili 

(known as cabai Taiwan) increased not only the intensity of spiciness, but also its savoriness. 

This also masked the fishy flavor, as measured by a group of trained panelists in the previous 

sensory evaluation. The use of cabai Taiwan in sambal terasi gave a less spicy and sweeter taste 

according to trained panelists (unpublished data). Variations of sugar and moisture content in 
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chili probably contribute to this, as Zachariah & Gobinath (2008) found related to the chilis' age, 

cultivated variety (cultivar), and agro-climatic conditions.  

 

Conclusion  

This research demonstrated for the first time the nutritional characteristics of Indonesian 

terasi. With a better understanding of these characteristics, the incorporation of terasi into 

Indonesian diets can be optimized; terasi need not only used as a traditional flavor enhancer or 

food for marginal people. Relevant attributes were highlighted for the use and commercialization 

of terasi.  
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Table 1. Questions in the survey instrument 

No Question and options 

1 Frequency of eating sambal terasi 

Never 

Several times a month 

Several times a year 

Several times a week 

Every day 
 

2 Reaction (positivity) towards sambal terasi 

Very positive 

Somewhat positive 

Neutral, depending on the product 

Somewhat negative 

Very negative 
 

3 The hotness intensity of sambal terasi on the market 

Very spicy (hot) 

Spicy (hot) 

Just right (suitable) 

Less spicy (hot) 

Not spicy (hot) 
 

4 The savory intensity of sambal terasi on the market 

Very savory 

Savory 

Just right (Suitable) 

Less savory 

Not savory 
 

5 Taste expected for sambal terasi 

Savory 

Sweet 

Salty 

Sour 
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Bitter 

Spicy (hot) 
 

6 Response towards fishy flavor 

Not disruptive at all (Like) 

Not disruptive (Somewhat like) 

Neutral  

Somewhat disruptive (Somewhat dislike) 

Very disruptive (Dislike) 
 

7 Response towards rebon flavor 

Not disruptive at all (Like) 

Not disruptive (Somewhat like) 

Neutral  

Somewhat disruptive (Somewhat dislike) 

Very disruptive (Dislike) 
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Figure 1. Percentage of major nutritional characteristics and aw in 76 samples of terasi, p = 

0.05  
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Figure 2. Profile of free amino acids in 76 types of terasi, (p = 0.05)  
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Figure 3. Respondents reaction (positivity) towards sambal terasi (SurveyMonkey, n=275) 

 

 

 
Figure 4. Responses towards fishy flavor in sambal terasi (SurveyMonkey, n=275) 
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Figure 5. Responses towards rebon flavor in sambal terasi (SurveyMonkey , n=275) 

 
Figure 6. Taste expectations for sambal terasi (SurveyMonkey, n=275) 
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Figure 8. (top) Mean perceived intensity of taste/flavor of six different types of terasi 

incorporated into beef consommé and its variability among treatments (continuous lines are 
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without salt; dashed lines are with salt adjustment; S:salt); score 0 (absence of flavor) to 15 

(maximum flavor perceived); (bottom) Comparison of the acceptance of sambal terasi 

 

 
Figure 8. The savory intensity of sambal terasi on the market (SurveyMonkey, n=275) 

 

 
Figure 9. The hotness intensity of sambal terasi on the market (SurveyMonkey, n=275) 

 

4.06

43.17

37.64

15.13

1.48

Very savory

Savory

Just right (Suitable)

Less savory

Very lack of savory

1.85

34.07

41.48

22.59

1.85

Very spicy (hot)

Spicy (hot)

Just right (suitable)

Less spicy (hot)

Very lack of spicy
(hotness)


	Frequency of eating sambal terasi

