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Abstract. Shrimp paste is very much needed in NTB culinary. Several Micro small and Medium
Enterprises (MSMEs) in Lombok produce shrimp paste. This study aimed to determine the
chemical and physical quality of shrimp paste produced by MSMEs on the island of Lombok.
The method used in this study was an experimental method with a Randomized Block Design
and a single factor experiment with sampling locations, namely Shrimp paste of Putri Nyale
(Jerowaru), Jero Acan (Jerowaru), TelukJor (Jerowaru), Lakara Salwa (Pringgabaya), Udang
Rebon (Lembar) and SasakMaiq (BatuLayar). Each treatment was repeated three times to obtain
21 experimental units. The data were analyzed by analysis of variance at a 5% significance level
using Co-Stat software. Significant different data were further tested with HSD test. The results
showed that the moisture content, pH, hardness (texture) and color (Hue o) of shrimp paste from
all producers were significantly different. There was a tendency that the higher the moisture
content, the lower the hardness value (shrimp texture). Shrimp paste of Sasaq Maiq has the
highest hardness of 39631. 98 kg/cm2 with the lowest moisture content of 23.21 %. Shrimp paste
of Putri Nyale has the lowest hardness with the highest moisture content of 37. 55 %. Moisture
content of Lakara Salwa shrimp paste and SasakMaiq does not meet the quality standards of
shrimp paste (SNI 01-2716.1-2009). The acidity level of shrimp paste produced by MSMEs in
Lombok is significantly different with a range of 6.4 to 7.57 which is influenced by the length
of fermentation applied. Based on Hue®, the Lakara Salwa shrimp paste produces a red color
range due to the use of dyes and other shrimp paste has a yellow red color with the use of natural
raw materials.

Keywords: shrimp, belacan, fermented food, Lombok

1. Introduction
Shrimp paste according to the definition of [1] is a type of food flavoring material in the form of solid,
distinctive smell, fermented shrimp with salt, with or without other permitted additives. Shrimp paste
has a strong aroma and is usually used as a raw material for making chili paste, and can be used in
various traditional Indonesian food recipes [2]. Shrimp paste has a distinctive reddish brown color which
is influenced by the astaxanthin pigment in shrimp shells. [3] stated that some products were added with
food color. The traditional shrimp paste processing is done in a simple way. The process starts from
washing bamboo shoots, drying bamboo shoots, and pounding, mixing with auxiliary materials, drying,
printing and fermentation processes. [4] and [5] added that the fermentation process in the manufacture
of shrimp paste can take place due to the activity of enzymes originating from the shrimp body itself.
The quality of shrimp paste is influenced by several things, including processing methods, raw
materials and handling of the final product as well as the types of natural microbes that grow during
fermentation [6]. Traditional shrimp paste processing in general has not been able to meet good quality
standards, in terms of nutrition, sensory value and shelf life [7]. The different types of raw materials in
the manufacture of shrimp paste affect the organoleptic quality of the shrimp paste produced. The
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fresher and more uniform the raw materials used in making shrimp paste, the better quality and taste
will be obtained stated that shrimp paste with bamboo shoots as raw material has the most preferred
sensory characteristics by consumers in terms of taste, aroma, color and texture [8]. [9] also added that
good quality shrimp paste is usually dark brown in color, has a distinctive smell of shrimp paste, does
not smell rancid, and does not contain impurities. In addition to the production process, the handling of
the final product such as packaging and storage is a factor that affects the quality of shrimp paste. The
packaging of shrimp paste that is not good or not closed results in direct contact between the shrimp
paste and the outside air. In addition, most of the shrimp paste is stored in containers with high humidity,
causing the shrimp paste to be easily contaminated. [10] reported that from 15 samples of unpackaged
shrimp paste obtained at the Karang Menjangan market, Surabaya, there were 12 samples (80%) of
shrimp paste containing the MPN index. Coliforms exceed the maximum limit of microbial
contamination in food. In addition, [11] showed that in shrimp paste there was also mold contamination
as evidenced by the discovery of 8 isolates of the genus Aspergillus in shrimp paste.

Shrimp paste is mostly produced by medium to low-end industries because the shrimp paste
processing technique is easy to do [12], as evidenced by the large number of shrimp paste producers on
the island of Lombok, which are spread over several areas such as East Lombok Regency, West Lombok
Regency and Mataram City. The largest shrimp paste production center on Lombok Island is located in
East Lombok Regency, namely is Teluk Jor, Jerowaru Village, Jerowaru District. The famous shrimp
pastes in this area include Putri Nyale shrimp paste, Jero Acan shrimp paste and Teluk Jor shrimp paste.
In addition to Jerowaru District, shrimp paste producers are also found in Pringgabaya District, namely
Lakara Salwa shrimp paste. Meanwhile, shrimp paste producers in West Lombok Regency are located
on the coast of Cemara Lembar Beach, Batu Layar Village. Shrimp paste producers on the coast of
Cemara Lembar Beach market unbranded products, while shrimp paste producers in Batu Layar Village
market products under the Sasak Maiq brand.

Most of the shrimp paste producers on the island of Lombok are still processing shrimp paste using
simple methods and equipments. The pounding process and the shrimp paste molding process are
generally carried out using traditional equipments. Traditional shrimp paste after being fermented or
without fermentation can be sold in blocks using banana leaf packaging, plastic, paper or containers in
the form of woven pandan leaves. In addition, there is a type of cooked shrimp paste that has been
heated or baked in the oven after being dried, this shrimp paste is usually called ready-to-use shrimp
paste [13]. Differences in producers and experience allow differences in the quality of shrimp paste
produced due to differences in the use of raw materials, processing methods and additional materials
used by shrimp paste producers, so research is needed to determine the quality of shrimp paste produced
by several MSMEs in Lombok.

2. Material and Mehods

2.1 Tools

The tools used in this study include analytical balance (Kern abj, Germany), Fruit Hardness tester/fruit
penetrometer (Lutron FR-5120, Taiwan), desiccator (Duran, Germany) oven (Memmert Germany), pH
meter (Schott Handylab pH 11, Germany), Colorimeter (FRU WR10, China).

2.2 Material
The materials used in this study included: Shrimp paste Putri Nyale, shrimp paste Jero Acan, Shrimp
paste Teluk Jor, shrimp paste Lembar, Shrim paste SasakMaiqg, and shrimppaste Lakara Salwa.

2.3 Research Implementation

This study uses a non-probability sampling technique with the convenience sampling method, which is
a type of non-random sampling method that is carried out freely without certain restrictions or
systematics on the part of the researcher. This technique is based on the availability and ease of obtaining
it [14]. The steps taken in this research are field surveys and interviews with shrimp paste producers.
Interviews were conducted to find out the process of making shrimp paste. The shrimp paste samples
were obtained from several producers, namely Putri Nyale shrimp paste (MSME Putri Nyale) Jor
Jerowaru, Jero Acan shrimp paste (UD Satria) Jor Jerowaru, Jor Bay shrimp paste (UD. Pesisir Mandiri)
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Jor Jerowaru, rebon shrimp paste (UD. Putri Pesisir Mandiri) Lembar, Shrimp paste Sasak Maiq (UKM
Sasaq Maiq) Batu Layar and Shrimp paste Lakara Salwa (UD Lakara Salwa) Pringgabaya.

2.4 Parameters and Observation Method
The parameters observed in this study were physical quality parameters: texture [15], chemical quality:
pH and moisture content [16] and color °Hue/lightness using [17].

3. Result and Discuccions

3.1. Texture (Hardness)

Texture is one of the properties of food products that can be determined through pressure either from a
tool or a touch of the hand [18]. The shrimp paste texture is generally dense and has a slightly
roughtexture. The Texture value measurement is obtained from the results of measurements with a
penetrometer. The higher the value displayed on the tool, the harder the texture of the shrimp paste
being tested is. The texture of the shrimp paste produced by MSMEs on the island of Lombok can be
seen in Figure 1. Figure 1 shows that the texture of the shrimp paste produced were significantly different
between producers. This difference is due to variations in the processing techniques. The hardest shrimp
paste texture was produced by UD Sasak Maiqg producer with a texture value of 39,631.98 kg/cm2,
followed by UD Lakara Salwa, UD. Satria, UD. Putri Pesisir Samudra, UD Pesisir Mandiri, and shrimp
paste with the softest texture were produced by MSME Putri Nyale with a texture value of 7,501.76
kg/cm2. The level of hardness of the shrimp paste is strongly influenced by the moisture content in the
shrimp paste. The higher the moisture content in the shrimp paste, the lower

the texture value will be.
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Figure 1. Texture of Shrimp paste produced by
MMSMEs on Lombok Island.

The low value of the shrimp paste texture produced by the Putri Nyale MSME is thought to be
related to the moisture content. Putri Nyale Shrimp paste is known to have a fairly high moisture content
of 37.55%. This could be due to the fact that in the processing, rebon shrimp were soaked in a salt
solution for 1 night which might allow the moisture content in this shrimp paste to increase and cause
the texture to become soft even though the drying process had been carried out by drying for 2-3 days
and in the oven at 150°C for 30 minutes. This drying process was thought to have not been able to
improve the texture of the shrimp paste. Shrimp paste production UD. Putri Pesisir Mandiri also had a
low texture value (13,941.96 kg/cm2) with a moisture content of 35.58%. The results of interviews with
producers indicated that producers carry out processing by steaming without oven and followed by
drying for 3 days. Shrimp paste production UD. Putri Pesisir Mandiri has a texture that is relatively the
same as the shrimp paste produced by Putri Nyale and UD Pesisir Samudra. The similarity in texture
between the two shrimp pastes is supported by data on moisture content which is not much different
between the two. Shrimp paste production UD. Pesisir Samudra has a moisture content of 35.21%. The
shrimp paste processing at this location is done by soaking the rebon shrimp for 12 hours in a salt solution
and followed by drying for 2 days and oven for 25 minutes at a temperature of 100°C. This process is
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also suspected to be not effective enough to reduce the moisture content so that the resulting shrimp
paste texture is slightly soft. Drying carried out by several MSMEs is shorter than the drying time
carried out by shrimp paste producers outside Lombok Island. According to [19] the time needed to dry
the local shrimp paste in Karawang with a dryer at a temperature of 40°C ranges from 210 hours with
an estimated drying time of 6 days to produce shrimp paste with a moisture content of 35%.

Shrimp paste production UD. Lakara Salwa and MSMEs Sasak Maiqg have textures that are not
significantly different. Based on Figure 1, the value of the texture of shrimp paste produced by UD
Satria is 25.241.79 kg/cm2 with a moisture content of 30.81%. These two types of shrimp paste have a
harder texture than the other types. The results of interviews with producers showed that the producers
only added about 100 | of water for 500 kg of rebon shrimp and carried out a drying process for 3 days
and an oven for 2 hours at a temperature of 1500C so as to produce a texture that was not too hard and
not too soft. The texture value of shrimp paste production by UD Lakara Salwa is 32.342.53 kg/cm2
with a moisture content of 25.82%. The low moisture content contained in the shrimp paste produced
by UD Lakara Salwa causes the resulting shrimp paste texture to be hard. This is presumably because
the oven was carried out for 1 hour at a temperature of 260°C. The hardest shrimp paste texture was
found in the shrimp paste production of Sasak Maiq MSMEs, which was 39.631.98 kg/cm2 with the
lowest moisture content compared to all the shrimp paste tested, which was 23.21%. The hard texture
of the Sasak Maiq shrimp paste is thought to be caused by the addition of sugar in the process of making
this shrimp paste.

Figure 1 generally shows that the lower the moisture content in the product, the harder or higher the
value of the shrimp paste texture is. The moisture content is greatly influenced by the drying process.
[20] stated that the increase in texture value was influenced by the length of the fermentation process,
as well as the handling of materials before fermentation, namely the drying and pounding stages. [21]
also explained that the drying process will facilitate pounding so that the quality of the dough affects the
texture of the shrimp paste.

3.2. Color

Color is one of the important parameters seen by consumers, so color can be used as the first reference
in assessing the quality of a food product. In some types of products, color changes can indicate changes
in nutritional value, so that color changes can be an indicator to indicate the maximum acceptable level
of nutritional value [22]. Color diversity of shrimp paste produced by MSMEs on the island of Lombok
can be seen in Figure 2.
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Figure 2. Color of Shrimp pasteproduced byMSMEs on Lombok Island.

The color of the shrimp paste can be determined by measuring the value of a* (component (+) red
to (-) green) and b* (component (+) yellow to (-) blue) so that the oHue value is obtained [2]. The °Hue
value is a color characteristic based on the light reflected by the object which is the overall value that is
dominated by the main color of the product [23]. Based on Figure 2, the °Hue value of shrimp paste
produced by Lakara Salwa is significantly different from all the shrimp paste produced b MSMEs on
the island of Lombok because in the processing process the producer adds food coloring to the shrimp
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paste processing so that the oHue value obtained is 37.84 (Red), which means the shrimp paste shows a
red color.

Value of °Hue MSMEs Putri Nyale, UD Satria and UD Pesisir Samudra are not significantly
different, ranging from 57.85-62.85 (Yellow Red) with a reddish yellow color. The results of interviews
with producers showed that the three shrimp paste producers did not add dye in the process of making
the shrimp paste and the color that appeared was only obtained from the color of the rebon shrimp used.
Likewise, the °Hue value for the shrimp paste produced by UD.Putri Pesisir Mandiri and MSMEs
SasakMaiq is 76.79-72.69 (Yellow Red), which means that the two shrimp pastes have a yellow-red
color on the surface. The group production process shows that the shrimp paste producer UD. Putri
Pesisir Mandiri does not add coloring agents to the shrimp paste processing process, while the small-
scale shrimp paste producer Sasak Maiq adds brown sugar so that the shrimp paste produced has a
slightly browner color. [24] stated that the shrimp paste without the addition of dye had a brownish red
color. [6] also stated that the shrimp paste circulating in one of the markets in Kendari that panelists
liked the most was reddish brown and somewhat brilliant. The color produced by this shrimp paste is
thought to be due to the influence of the length of fermentation. [25] also stated that the longer the
fermentation process, the darker the color of the shrimp paste produced. The resulting color is also
thought to be due to the astaxanthin pigment which is naturally contained in shrimp as a raw material
for shrimp paste. Astaxanthin is the source of the red color found in shrimp. This is also confirmed by
[3], who said that a brownish color is formed in shrimp paste because it contains astaxanthin

3.3. pH Value

The pH value is the degree of acidity used to express the level of acidity or alkalinity possessed by a
solution [26]. The smaller the pH value of the solution, the greater the degree of acidity of the solution
and the greater the pH of the solution, the smaller the degree of acidity of the solution [27]. Based on
the results of observations and statistical analysis, it can be seen that the pH value of shrimp paste
produced by MSMEs on the island of Lombok can be seen in Figure 3.
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Figure 3. Acidity (pH) value of Shrimp paste produced by MSMEs on Lombok Island.

Figure 3 shows that the pH value of shrimp paste produced by MSMEs in Lombok Island is
significantly different between producers. The difference in pH values in some of the shrimp paste
produced by MSMEs is caused by the difference in the duration of the fermentation process carried out.
The highest pH value was obtained from UD shrimp paste. Pesisir Samudra, which was followed by the
shrimp paste production of MSMEs Putri Nyale, UD Satria, UD Putri Pesisir Mandiri and Sasak Maiq
with pH values of 7.57, respectively; 7.03; 6.96; 6.74, 6.59. All of these shrimp pastes were processed
by a similar method in the form of soaking in salt water with fermentation time varying from 3 hours to
1 day. A different procedure is applied to UD's shrimp paste production. Lakara Salwa. Producers
carry out the fermentation process after the repeated pounding process and the process of standing for 1
week. The long duration of the standing process has the potential to reduce the pH value. This can be
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seen from the pH value of UD shrimp paste production. Lakara Salwa which is lower than other
producers are 6.40.

The pH value of shrimp paste which is almost the same is also shown by the research of [28], which
is in the range of 7.3-7.5 in shrimp paste processing with various levels of salt, while in the study of [29]
the pH value of anchovy shrimp paste with salt addition treatment at various concentrations ranged from
6.6-6.7. The pH value of shrimp paste produced by MSMEs on the island of Lombok that meets the
quality requirements for the pH quality of fermented products is shrimp paste produced by UD Lakara
Salwa, UD Satria, UD Putri Pesisir Mandiri and UD Sasak Maiqg. [30] states that basically, fermented
products have a pH of 7 (acidic). The pH value is a normal value for fermented products. This statement
is in accordance with research [31] which states that the longer the fermentation, the lower the pH value
of the salty chili sauce. This is also reinforced by the research of [32] which states that the longer the
fermentation time, the lower the pH value of the rice drink. This decrease in pH is thought to be due to
the presence of a number of lactic acid produced by the metabolism of lactic acid bacteria in the
fermentation process. This is in accordance with [33] that the addition of salt content in the shrimp paste
making process will inhibit spoilage bacteria and help the activity of lactic acid bacteria and halophilic
fermentative bacteria in converting carbohydrates, proteins, and fats into lactic acid, volatile acids,
alcohol, and esters which can lower the pH product. [34] also added that the splitting of NaCl ions into
Na+ and Cl where Na+ ions are needed by lactic acid bacteria for substitution of K+ ions during
diffusion. Then the CI-ions will bind with water to form HCI so that the amount of water in the material
decreases and forms an acidic atmosphere in the food media.

3.4. Moisture Content

Water is an important component in foodstuffs because water can affect the appearance, texture and
taste of the resulting food. The moisture content in food also determines the acceptability, freshness and
durability of the ingredients [5]. Moisture content is the amount of water contained in food ingredients
expressed in percent. Measurement of moisture content in food is very important because the high and
low moisture content in a food product will determine the final quality of a product [35]. The moisture
content of shrimp paste produced by MSMEs on the island of Lombok can be seen in Figure 4.
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Figure 4. Graph of Shrimp pastes Moisture Content produced by MSMEs on Lombok Island.

The moisture content of shrimp paste obtained from several MSMEs on the island of Lombok based
on the ANOVA test showed significantly different results. This can happen because the processing
process of each manufacturer is different. Based on the results of interviews with shrimp paste
producers, the moisture content of the shrimp paste is influenced by the addition of salt, the length of
the drying time and the oven process for the shrimp paste. Salt added to the process of making shrimp
paste, besides functioning as a shaper on the texture, also functions as a method of preserving shrimp
paste, because the higher the concentration of salt added, the lower the moisture content produced. This
is because the salt that binds water so that the moisture content contained in the shrimp paste is also
getting lower. Besides the addition of salt, the duration of drying time can also affect the moisture
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content. The length of the drying duration from each shrimp paste producer varies, ranging from 2-3
days and there are even shrimp paste producers who do not carry out the drying process but directly
carry out the oven process. According to Winarno (1995) in [36], the higher the drying temperature, the
faster evaporation will occur. In addition, the longer and higher the temperature used in the oven will
reduce the moisture content of the shrimp paste. This is also reinforced by the statement [13], which
states that the longer the oven is used, the lower the moisture content of the shrimp paste.

Shrimp production of MSME Putri Nyale, UD Putri Pesisir Mandiri and UD Pesisir Samudra has
the highest moisture content with a total moisture content of 37.55%, 35.58% and 35.21%, respectively.
The results of the interview showed that the producers of these three shrimp pastes all dried for 2-3 days,
followed by oven at 150°C for 30 minutes at Putri Nyale MSMEs, oven at 100° C for 25 minutes at UD
PesisirSamudra and without oven at UD Pesisir mandiri. The relatively short oven duration results in
high moisture content in the product, while longer oven duration has been shown to be able to produce
shrimp paste with lower moisture content. Shrimp paste production UD. Satria has lower moisture
content than the three previous producers, which is 30.81% by applying a drying process for 3 days
followed by oven at 1500C for 2 hours. In addition to longer oven duration, the use of higher
temperatures in the oven also has the potential to reduce moisture content. This can be seen in the
production of UD shrimp paste. Lakara Salwa which has a lower moisture content than the shrimp paste
produced by UD. Satria that is equal to 25.82%. Although not doing the drying process, but UD. Lakara
Salwa did a one week curing process followed by a printing process and an oven at a high temperature
of 260°C for 1 hour. Different conditions occur in the production of shrimp paste for MSMEs Sasak
Maig which has the lowest moisture content of 23.21%. The process of making this shrimp paste does
not go through a high temperature oven and a long duration because it only undergoes drying for 3 days
and an oven for 30 minutes at a temperature of 60°C. However, in the shrimp paste processing, producers
add 2% brown sugar and 1% granulated sugar. Sugar has the ability to bind water in foodstuffs due to
hydrogen bonds which result in reduced water activity in foodstuffs [37]. This is in accordance with
[38] which shows that carp wadi fermented products with added sugar have lowermoisture content than
carp wadi without added sugar. According to SNI 2716:2016, the maximum moisture content of dry
solid shrimp paste is 35%. Based on these requirements, the moisture content of the shrimp paste
produced by MSME Putri Nyale, UD Pesisir Samudra and UD Putri Pesisir Mandiri exceeds the
maximum required moisture content, while the shrimp paste produced by UD Satria, UD Lakara Salwa
and UD Sasak Maiqg meet the requirements for the maximum moisture content. Food products with low
moisture content will have a longer shelf life. [39] states that, the less moisture content in an ingredient
or food product, the more durable the product.

4. Conclusion

Micro, small and medium Enterprises (MSMESs) in Lombok produce shrimp paste that differs in
chemical quality (moisture content and pH) and physical quality (texture and color). There is a tendency
that the higher the moisture content, the lower the hardness value (textured shrimp paste). Sasaq Maiq
Shrimp paste has the highest hardness with the lowest moisture content of 23.21%. Putri Nyale Shrimp
paste has the lowest hardness value with the highest moisture content of 37.55%. The moisture content
of Lakara Salwa and Sasaq Maiq shrimp paste does not meet the shrimp paste quality standard (SNI 01-
2716.1-2009). The acidity level of shrimp paste produced by MSMEs in Lombok was significantly
different with a range of 6.4-7.57 which was influenced by the lenght of fermentation applied. Based
on °Hue, Lakara Salwa shrimp paste produces a red color range due to the use of dyes and other shrimp
paste has a yellow-red color with the use of natural raw materials.
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