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Abstract. Pempek has a particular taste, is popular with the people,
and has a high economic and nutritional value. The issue remains the
use of flour from other countries, so it is vital to optimize the use of
local products such as sago flour and substituting pensi for mackerel.
This study aimed to investigate the impact of replacing tapioca flour
with sago flour on the quality of pempek pensi (Corbicula
Moltkiana). Observational data were analyzed using ANOVA and
Duncan's New Multiple Range Test (DNMRT) at a significance level
of 5%. The treatment in this study was a combination of tapioca flour
and sago flour, namely: A =70% : 30%, B = 60% : 40%, C =50% :
50%, D = 40% : 60%, E = 30% : 70%. Based on the results of
organoleptic tests, Pempek Pensi (Corbicula Moltkiana) is most
preferred by consumers, namely treatment B with a formulation of
60% tapioca flour and 40% sago flour, with an average of 4.41
organoleptically, with water content (47.43), ash content (1.75), fat
content (12.32), protein content (21.56), and carbohydrate content
(16.52).

1 Introduction

Pempek is a traditional Palembang, South Sumatra dish made with ground fish meat, tapioca
flour or sago flour, water, salt, and additional spices to enhance flavor. Pempek is a white
ground meat-based food component that takes the form of a homogenous, elastic, chewy
protein gel [1]. Pempek comes in various shapes, including long huge lenjeran, short little
lenjeran, submarine,, and more [2]. Pempek has a particular taste, is popular with the people,
and has a high economic and nutritional value. Pempek has 4.2% protein, 1.4% fat, and
31.6% carbs from fish and tapioca flour [3].

Apart from fish, flour is one of the raw materials used to make pempek. The flour used
must have starch to produce better pempek outcomes. The flour can be blended with other
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flours, such as tapioca and sago flour. Tapioca flour is one of the ingredients used to make
pempek [4].

Tapioca flour is used in a variety of food products. Tapioca flour contains around 86.9%
carbohydrate in 100 grams of flour; nevertheless, tapioca flour has only 0.4% fiber [5]. The
use of tapioca flour can be minimized by focusing on elements that are abundant in Indonesia
and high in fiber. Sago flour is one of the potential local resources to be used.

Sago flour pempek is a type of pempek that has the following characteristics and
advantages: First, it is gluten-free. Sago flour pempek does not contain gluten because it uses
sago flour as the main ingredient. This is suitable for those who have a gluten allergy or are
on a gluten-free diet. Second, soft texture: Sago flour pempek has a smooth and chewy
texture, so it gives a delicious sensation when bitten. Third, easy to digest: Sago flour has a
high fiber content, so sago flour pempek can help in the digestive process. Fourth, savory
taste: Sago flour pempek has a distinctive savory taste, accompanied by a distinctive fish
taste from the main ingredient. Fifth, suitable for people with allergies to eggs: Some types
of pempek have eggs as one of the ingredients. However, sago flour pempek which does not
use eggs in its making is suitable for those who have allergies to eggs. Sixth, does not crumble
easily: Sago flour pempek has the advantage of not easily crumbling when fried or mixed
with cuko sauce, so its texture is maintained. Seventh, durable: Sago flour pempek can last
longer than pempek using wheat flour because sago flour is more resistant to storage
conditions [6].

2 Material and Methods

2.1 Material

The key materials utilized in this study were sago flour, tapioca flour, Pensi (Corbicula
Moltkiana), water, salt, and garlic, all procured from Pasar Raya Padang. The chemicals
utilized are NaOH, Na,S,03, Na,SO,, CuSO,, K,SO,, H;BO3, H,SO,, and HC1 0.1 N.
Scales, blender, knife, plastic basin, Erlenmeyer, homogenizer, measuring cup, beaker,
Soxhlet flask, Kjedahl flask, porcelain cup, Whatman filter paper no. 45, protein distillation,
furnace, condenser, and stove were used in this study. Also included is a serving platter.

2.2 Methods

This study used a Completely Randomized Design (CRD) with five treatments and three
replications. The treatment is a variation of the pempek pensi recipe, which uses tapioca flour
and sago flour. ANOVA and Duncan's Multiple Range Test (DNMRT) were used to examine
the observation data at a 5% significance level. The first step is to boil and peel the pensi
(Corbicula Moltkiana) meat from the shell. Wash the pensi thoroughly before boiling until
the shell opens. Drain the pensi until cold, then remove the shell. The pensi meat has been
ground and is ready for use as a raw material in producing pempek.

The following stage is creating pempek [7], which is the substitution of tapioca flour with
sago flour in the amount of (70%: 30%), (60%: 40%), (50%: 50%), (40%: 60%), and
(30%:70%).

In a mixing dish, combine 50 grams of finely ground Pensi meat with the tapioca and sago
flour specified in the recipe. Next, add 7 grams of acceptable salt, 3 grams of ground garlic,
and 20 milliliters of water. All of the ingredients are combined and kneaded until the dough
is smooth. Next, 45 grams of dough are formed into an oval 7 cm long, 3 cm wide, and 2 cm
thick. Boil the pempek in water for 15 minutes, or until it floats. After the pempek has cooled, it
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is tested for water, ash, fat, protein, and carbohydrate content. An organoleptic test was
performed on fried pempek to assess color, aroma, taste, and texture.

3 Results and Discussion

3.1 Water Content

The diversity analysis revealed that substituting tapioca flour for sago flour in pempek pensi
resulted in a significant water content difference (P<0.05). The average water content of
pempek pensi is shown in Table 1.

Table 1. Average water content of pempek pensi (Corbicula Moltkiana).

Treatment Water content (%)
A =(70% : 30%) 46.07 a
B = (60% : 40%) 47.43 ab
C=(50% : 50%) 49.88 ab
D = (40% : 60%) 5147b
E =(30% : 70%) 52.08b
.84%

*The numbers in the same column are followed by different lowercase letters, indicating
significantly different effects.

Table 1 demonstrates that the water content of pempek pensi ranges between 46.07% and
52.08. Treatment E (comparison of tapioca flour and sago flour 30%:70%) had the highest
water content of pempek pensi, at 52.08%. Treatment A (70:30 comparison of tapioca flour
and sago flour) had the lowest water content (46.07%). The water content of pempek pensi is
shown in Figure 1.
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Fig. 1. Water content of pempek pensi (Corbicula Moltkiana).

Figure 1 demonstrates that treatment E had the highest water content in pempek pensi
(Corbicula Moltkiana), at 52.08%, demonstrating that the more sago flour was added, the
higher the water content in pempek pensi. This is because sago flour can change the water
content of a product's dough; sago flour's high amylose content makes the starch less sticky
and absorbs water more quickly.

Amylose is a straight chain that absorbs water, increasing the water content of sago flour
[8], water molecules help to strengthen starch and protein molecules by entering them [9].
Then, when cooled, hydrogen bonds strengthen again, causing water molecules to form
hydrogen bond bridges, increasing the water content. This is because sago flour has a higher
water content than tapioca flour, with 14.0%, whereas tapioca flour has just 9.1% [10]. Sago
flour contains amylopectin, which has hydrophilic characteristics, allowing it to retain water
when cooked. The higher the amylose content, the dryer the starch is, less sticky, and more



BIO Web of Conferences 159, 01006 (2025) https://doi.org/10.1051/bioconf/202515901006
SAFE 2024

easily absorbed water. On the other side, increased amylopectin content causes the starch to
be wetter and absorb less water [11].

3.2 Ash Content

The diversity analysis revealed that substituting tapioca flour for sago flour in pempek pensi
had no significant influence on the ash content produced (P>0.05). The average ash content
of pempek pensi is shown in Table 2.

Table 2. Average ash content of pempek pensi (Corbicula Moltkiana).

Treatment Ash Content (%)
A =(70% : 30%) 1.32
B = (60% : 40%) 1.75
C=(50% : 50%) 1.82
D = (40% : 60%) 1.89
E =(30% : 70%) 2.23
2.7%

*The numbers in the same column are followed by lowercase letters, indicating that the effect
is not significantly different.

Table 2 shows the ash content ranges from 1.32% - 2.23%. The highest ash content was
found in treatment E at 2.23% (Comparison of tapioca flour with 30% sago starch: 70%), and
the lowest ash content was found in treatment A at 1.32% (Comparison of tapioca flour with
70% sago starch: 30% ). Each treatment showed no significant difference in the ash content
of pempek pensi. The ash content of pempek pensi is shown in Figure 2.
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Fig. 2. Ash content of Pempek Pensi (Corbicula Moltkiana).

Figure 2 shows that the highest ash content in pempek pensi was in treatment E, namely
2.23%. Meanwhile, the lowest ash content in pempek pensi was in treatment A, namely
1.32%. It shows that the greater the addition of sago flour, the more ash content in pempek
pensi increases. The increase in ash content occurs because the longer the material is dried,
the greater the amount of water that evaporates from the dried material. In accordance with
the ash content in sago flour is quite large, namely 3.18%, while the ash content in tapioca
flour is 1.1% [12]. Improper handling can cause loss or even an increase in mineral content
(ash) in food [13]. Ash is the residue left after a material is burned until it is free of carbon
elements [14]. This residue is a mineral that comes from inorganic components of food,
minerals are not affected by processing processes [15].
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3.3 Fat level

The diversity analysis results showed that the difference in substituting tapioca flour with
sago flour in making pempek pensi had a very significantly different effect (p<0.05) on the
fat content produced. Based on the DNMRT test at the 5% level, all treatments showed very
significant differences in the fat content of pempek pensi. The average fat content of pempek
pensi is presented in Table 3.

Table 3. Average fat content of pempek pensi (Corbicula moltkiana).

Treatment Fat level (%)
A =(70% : 30%) 9.26 a
B = (60% : 40%) 12.32b
C=(50% : 50%) 15.81¢
D = (40% : 60%) 20.10d
E = (30% : 70%) 24.58 e
94%

*The numbers in the same column are followed by different lowercase letters,
indicating a very significantly different effect according to the DNMRT test at the 5% level.

Table 3 shows that the fat content of pempek pensi produced ranges from 9.26% -
24.58%. The highest fat content was found in treatment E, namely 24.58% (Comparison of
tapioca flour with sago flour 30%: 70%). Meanwhile, the lowest fat content was found in
treatment A, namely 9.26% (Comparison of tapioca flour with sago flour 70%: 30%). Based
on further DNMRT tests at the 5% level, each treatment showed a very significant difference
in the fat content of pempek pensi. The fat content of pempek pensi is shown in Figure 3.
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Fig. 3. Fat content of Pempek Pensi (Corbicula moltkiana).

Figure 3 shows that the highest fat content in pempek pensi was in treatment E, namely
24.58%. Meanwhile, the lowest fat content in pempek pensi was found in treatment A,
namely 9.26%. The fat content in sago flour is around 0.2%, while the fat content in tapioca
flour is around 0.5%. It is known that the fat content of pempek pensi increases along with
the increase in sago starch concentration.

The presence of fat in the dough can inhibit the gelatinization process [16]. This is
because fat forms a layer of fat on the surface of the granules, which hampered water
penetration and increased the fat content in sago flour. The binding power of sago fat is so
strong that the gelatinization process is hampered, causing the fat content in sago to increase.
Meanwhile, the binding capacity of the fat in tapioca is very weak so the fat content in tapioca
is easily separated/lost.

Tapioca has heat-resistant starch properties, but the binding capacity of the fat in tapioca
is very weak, making the binding capacity of the fat easy to release/disappear during the
heating process [17]. Meanwhile, the properties of sago starch have a slightly dark color, is
high in amylose which makes the starch not too sticky, and quickly absorbs water. The
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binding capacity of the fat in sago is very strong so the fat content of sago is very high when
heated. The fiber content in a product can also affect the fat content because fiber content can
absorb liquid.

3.4 Protein Content

The diversity analysis results showed that the difference in substituting tapioca flour with
sago flour in making pempek pensi had a very significantly different effect (p<<0.01) on the
protein content produced. Based on the DNMRT test at the 1% level, all treatments showed
very significant differences in the protein levels of pempek pensi. The average protein content
of pempek pensi is presented in Table 4.

Table 4. Average protein content of pempek pensi (Corbicula moltkiana).

Treatment Protein Content (%)
A =(70% : 30%) 26.62 ¢
B = (60% : 40%) 21.56d
C=(50% : 50%) 17.65¢
D = (40% : 60%) 12.18 b
E=(30% :70%) 824a
8%

*The numbers in the same column are followed by different lowercase letters, indicating a
significantly different effect according to the DNMRT test at the 1% level.

Table 5 shows that the protein content of pempek pensi produced ranges from 8.24% -
26.62%. The highest protein content was found in treatment A, namely 26.62%. Meanwhile,
the lowest protein content was found in treatment E, namely 8.24%. Based on further
DNMRT tests at the 1% level, each treatment showed a very significant difference in the
protein levels of pempek pensi. The protein levels of pempek pensi (Corbicula moltkiana)
are shown in Figure 4.
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Fig. 4. Protein content of Pempek Pensi (Corbicula moltkiana).

From Figure 4, it can be seen that the highest protein content value for pempek pensi is
26.62%. Meanwhile, the lowest protein content was 8.24%.The protein content is lower when
the amount of sago flour is greater than tapioca flour, this is because the protein content in
sago flour is very small, namely around 0.7%/100g of material (Indonesian Ministry of
Health, 2012), while the protein content in tapioca flour is quite high, namely around
1.1%/100 g of material [18]. The decrease in protein content was caused by the influence of
water content and fat content. Protein content is influenced by water content and fat content,
where there is an inverse relationship between protein and water content in the edible part
[19]. The lower the protein content, the higher the water content. In accordance with the water
content in Figure 4, water content greatly influences the protein content produced.
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3.5 Carbohydrate

The results of the diversity analysis showed that the difference in substitution of tapioca flour
with sago flour in making pempek pensi had no significant effect (p>0.05) on the
carbohydrates produced. All treatments showed no significant differences in pempek pensi
carbohydrates. The average carbohydrates for pempek pensi are presented in Table 5.

Table 5. Average carbohydrates for pempek pensi (Corbicula moltkiana).

Treatment Carbohydrates (%)
A =(70% : 30%) 16.71
B = (60% : 40%) 16.52
C=(50% : 50%) 14.81
D = (40% : 60%) 14.34
E =(30% : 70%) 12.86
4.81%

*The numbers in the same column are followed by different lowercase letters, indicating that the effect
is not significantly different.

Table 5 shows that the pempek pensi carbohydrates produced range from 12.86% -
16.71%. The highest carbohydrates were found in treatment A, namely 16.71%. Meanwhile,
the lowest carbohydrates were in treatment E, namely 12.86%. Each treatment showed no
significant difference in pempek pensi carbohydrates. Pempek pensi carbohydrates are shown

in Figure 5.
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Fig. 5. Carbohydrates of pempek pensi (Corbicula moltkiana).

From Figure 4, it can be seen that the carbohydrate value of pempek pensi is the highest,
namely 16.71%. Meanwhile, the lowest carbohydrate is 12.86%. The higher the sago flour
formulation, the smaller the carbohydrates in it. The high or low carbohydrate value is
thought to be due to the decomposition of starch contained in tapioca flour and sago flour,
which are added when making pempek. Sago has a carbohydrate content of 51.6 grams per
100 grams, and the carbohydrate content in tapioca flour is 86.9 grams per 100 grams [20].
The content of other nutrients such as water, ash, fat, and protein dramatically influences the
results of carbohydrate calculations. The higher the other nutritional content (water, ash,
protein, and fat), the lower the carbohydrate content based on the calculation results. On the
other hand, the lower the other nutritional content (water, ash, protein, and fat), the higher
the carbohydrate content calculation results will be [21].

3.6 Organoleptic

Organoleptic testing is one of the factors that determines the quality and consumer acceptance
of a product. The organoleptic test is carried out through sensory assessment, namely by
tasting the taste, and observing the color, aroma, and texture of pempek pensi.
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3.6.1 Aroma

The aroma of food determines the deliciousness of the food. Assessing the aroma of food
cannot be separated from the function of the sense of smell. The aroma received by the nose
and brain is generally a mixture of four main aromas: fragrant, sour, rancid, and burnt
[22]. The results of the panelists' assessment of the aroma of pempek pensi are presented in

Table 6.
Table 6. Aroma test value of pempek pensi (Corbicula Moltkiana).
Treatment Aroma (%) Information
A =(70% : 30%) 4.10 Rather like
B =(60% : 40%) 4.18 Rather like
C=(50% : 50%) 4.32 Rather like
D = (40% : 60%) 443 Rather like
E = (30% : 70%) 448 Rather like

*taste scores include 7 = strongly like 6 = much like 5 = like 4 = rather like 3 = dislike 2 = strongly
dislike 1 = strongly dislike.

Table 6 shows that the panelists' highest assessment of the aroma of pempek pensi was in
treatment E (30% : 70%) namely 4.48% (rather like), the lowest assessment was in treatment
A (70% : 30%) namely 4.10% (rather like). The aroma of pempek pensi in each treatment
was the same, with a slightly fishy aroma (The fishy smell appears when bacteria and
enzymes change TMAO (Trimethylamine N-oxide) into trimethylamine (TMA), which emits
a characteristic fishy odor. Pempek has a fishy aroma due to the addition of quite a lot of
pensi meat (Corbicula Moltkiana), whose meat smells fishy. Because pensi is a type of
shellfish that has a quite fishy aroma. The smell of food can determine the deliciousness of
the food itself.

Smell is the main attraction in determining the delicious taste of the food product [23].
Generally, the odors received by the tongue and brain are mostly a mixture of 4 odors:
fragrant, sour, rancid, and burnt [24]. The protein in pensi is quite high, so the fishy aroma
feels so strong in the nose that it experiences hydrogenation (catecholase activity), affecting
pempek pensi's color.

The panelists assessed that they liked pempek because the pempek's aroma was too fishy,
which made the panelists dislike it. The fishy aroma comes from the pensi meat mixed into
the pempek mixture, making the pempek smell fishy.

3.6.2 Color

Color is an important aspect in fulfilling human tastes, if it has an unsightly color it will give
the impression that the food product has been deviated from. [25]. The results of the panelists'
assessment of the color of pempek pensi are presented in Table 7.

Table 7. Color test values of pempek pensi (Corbicula Moltkiana).

Treatment Color (%) Information
A =(70% : 30%) 3.62 Rather like
B = (60% : 40%) 3.53 Rather like
C=(50% : 50%) 3.68 Rather like
D = (40% : 60%) 3.58 Rather like
E =(30% : 70%) 3.74 Rather like

*taste scores include 7 = strongly like 6 = much like 5 = like 4 = rather like 3 = dislike 2 = strongly
dislike 1 = strongly dislike.
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Table 7 shows the assessment of the color of pempek pensi in each treatment being the
same, with colors that are not too dark and not too light. The highest rating was in treatment
E (30% : 70%) namely 3.74% (rather like), while the lowest treatment was treatment B (60%
: 40%) namely 3.53% (rather like). Sago flour has a darker/creamier color than tapioca flour,
so it affects the color of the pempek when boiled. The effect of adding pensi meat (Corbicula
Moltkiana) also makes the color of pempek become darker after boiling. When pempek pensi
is cooked, the color changes to become darker.. Pempek is made where flour is added, and it
is creamy white with salt. besides being a flavor enhancer, salt also plays a role as a color
maker. Apart from that, the cooking process can also change the color or appearance of the
product. Adding meat, flour and salt can influence functional properties such as color, texture
and elasticity of the meat and products produced [26].

The panelists liked the pempek's color because the outer color was not too black; there
was still white in it, but after cutting, the color inside the pempek was dark, which made the
panelists quite like the color of the pempek.

3.6.3 Flavor

Taste is a stimulus caused by the ingredients eaten, especially felt by the sense of taste. Taste
is the parameter that plays the most role in consumer acceptance of a product. The results of
the panelists' assessment of the taste of pempek pensi are presented in Table 8.

Table 8.Taste test value of pempek pensi (Corbicula Moltkiana).

Treatment Flavor (%) Information
A =(70% : 30%) 5.27 Like
B =(60% : 40%) 5.48 Like
C =(50% : 50%) 5.25 Like
D = (40% : 60%) 5.08 Like
E = (30% : 70%) 5.04 Like

*Taste scores include 7 = strongly like 6 = much like 5 = like 4 = rather like 3 = dislike 2 = strongly
dislike 1 = strongly dislike.

Table 8 shows that the highest assessment of the taste of pempek pensi is treatment B
(60%: 40%) namely 5.48% (Like), while the lowest treatment is treatment E (30%: 70%)
5.04% (Like). Each treatment is the same, with a taste that is not much different in each
treatment. The panelists liked the taste of pempek because the taste of pempek is quite
delicious when eaten even though the fishy aroma of pempek is quite annoying, when eaten
using cuko it reduces the fishy taste of pempek slightly. Taste sensing is divided into 4 (four)
main tastes: sweet, salty, bitter, and sour.

Taste is the tongue's response to stimuli provided by a food. Consumers can accept or
reject products with these 4 flavors [27]. Apart from functioning as a flavor enhancer, salt
also plays a role in selecting desired microbes, especially the proteolytic group [28]. Protein
breakdown is caused by proteolytic enzymes in the muscle/meat tissue. The slightly pleasant,
delicious, and sweet taste is also influenced by 2 (two) main components, namely peptides
and amino acids found in muscle/meat tissue [29]. Apart from that, the delicious taste is
influenced by the amino acids glutamate and aspartate.

3.6.4 Texture

Texture is everything related to mechanics, taste, touch, and sight, and it includes assessments
of wetness, dryness, hardness, smoothness, roughness, and oiliness [30]. Texture factors
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include hand feel, softness, and easy chewing [31]. The results of the panelists' assessment
of the texture of pempek pensi are presented in Table 9.

Table 9. Pempek pensi texture test values(Corbicula Moltkiana).

Treatment Texture (%) Information
A =(70% : 30%) 4.27 Rather like
B =(60% : 40%) 4.48 Rather like
C=(50% : 50%) 4.25 Rather like
D = (40% : 60%) 4.08 Rather like
E =(30% : 70%) 4.04 Rather like

*taste scores include 7 = strongly like 6 = much like 5 = like 4 = rather like 3 = dislike 2 = strongly
dislike 1 = strongly dislike.

Table 9 shows that the assessment of the texture of pempek pensi in each treatment is the
same, with the highest texture assessment found in treatment B (60% : 40%) namely 4.48
(rather like). while the lowest texture assessment was in treatment E (30%: 70%) namely 4.04
(rather like). The combination of tapioca flour and sago flour makes Pempek's somewhat
dense and chewy texture is thought to be related to tapioca flour and sago flour which function
as food thickeners, so that the combination of these flours becomes chewier and denser.

The higher the water binding capacity, the higher the elasticity that will be formed [32].
This is because less water comes out during the cooking process, which makes the final
product more compact. Adding gelatinization to pempek is divided into two types, namely
protein and starch gelatinization, but starch gelatinization is the most dominant in forming
the elasticity of pempek. In gelatinization, water is bound by a network formed from starch
or protein molecular chains. The process of gel strengthening is caused by fillers, where the
fillers will absorb water into the product. Starch functions as a simple protein gel filler, not
interacting directly with the protein matrix or changing protein formation [33]. Gel formation
depends on forming a three-dimensional muscle network resulting from protein-protein and
protein-water interactions, which change a rigid structure. Gel formation results from
hydrogen bonds, ionic and hydrophobic interactions, van der Waals forces, and covalent
disulfide bonds [34].

The cross-links formed are a determining factor in making gel; the more gel is formed,
the greater the elasticity of the texture is. It was added that the protein capacity of pensi meat
(Corbicula Moltkiana) in forming gel during the processing of meat products is an essential
functional property that plays a role in textural and structural properties. It is also suspected
that the density/hardness and compactness of pempek is due to the denaturation of the
collagen protein of pensi meat (Corbicula Moltkiana) which is added during cooking, so that
more gel formation and cross-links are formed. The texture is denser and more compact.
Collagen protein will be denatured and shriveled by heat at around 65°C and form a gel [35].
The panelists liked the texture of pempek because it was very chewy and dense but required
extra effort to chew it because its density meant that the pensi had to be chewed longer to
swallow it.

4 Conclusion and Suggestions

4.1 Conclusion

The conclusions of this research are: The substitution of tapioca flour with sago flour has a
substantial influence on water content, although the difference in fat and protein content is
quite considerable, but the difference in ash and carbohydrate content is not significant.
Based on the results of chemical and organoleptic tests, the highest treatment is treatment B

10
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with a formulation of 60% tapioca flour and 40% sago flour, with an average of 4.4%1
organoleptically, with chemical content, namely: water content (47.43%), ash content
(1.75%), fat content (12.32%), protein content (21.56%), and carbohydrates (16.52%).

4.2 Suggestion

Suggestions for this research include observing the shelf life of pempek pensi and including
additional tests such as testing for microbiological contamination, metal contamination, and
so on, in compliance with SNI 7661:2019 in pempek manufacturing.
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