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ABSTRACT 

 
The standard recipe for crushed catfish jerky available presently tends to be sweet and lacks a diversity 
of seasonings. In preliminary research, panelists expressed their distaste for the standard recipe, 
notably because it contradicted the taste preferences of the Minangkabau people. The recipe was 
modified to obtain a richer product in herbs and spices to broaden the spectrum of consumers. The 
primary factors in this study were chili and sugar. Prior to this study, the ratio of chili to sugar in crushed 
catfish jerky had never been investigated. Therefore, this study aimed to analyze the effect of ratio chili 
to sugar (0:4, 1:0, 1:2, and 1:4) on the shape, aroma, texture, color, taste, and hedonic value of the 
product. Physicochemical analysis, including proximate analysis, color (L*, a*.b*), and water activity, 
was continued on samples with the best treatment based on sensory test findings. This research was 
an experimental study with three repetitions of a Complete Randomized Design (CRD). Sensory data 
was acquired from a limited panelists who has completed the sensory test format. Following the data 
analysis with ANOVA, the Duncan test was performed. This study indicated that the ratio of chili to sugar 
in crushed catfish jerky has a significant effect on the sensory properties of texture, color, spicy taste, 
and hedonic level. However, it did not significantly affect the shape, aroma, and savory taste attributes. 
Compared to the control, adding chili powder and eliminating palm sugar could increase the protein, fat, 
ash, water content, water activity, redness (a*), and yellowness (b*) values of the product. On the other 
hand, thetreatment reduced the product's carbohydrate value and brightness (L*). This study suggested 
that the best chili to sugar ratio was 1:0 to obtain the best organoleptic profile and chemicall properties 
of the product. 
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INTRODUCTION 

 

Jerky or dendeng is one of the authentic traditional beef-based cuisines from 

Minangkabau, West Sumatra. According to SNI or Indonesian national standard 2908-2013 on 

beef jerky, in its processing, beef jerky is made by sliced or milled, added with seasoning, then 

dried in the sun or dryer (BSN, 2013). Minangkabau jerky is characterized by a thin texture, 

indestructible, and spicy; in contrast, beef jerky on the island of Java is sweet and soft 

(Rosalina et al., 2015). The Minangkabau region is renowned for two types of jerky: dendeng 

lambok (moist jerky) and dendeng kariang (dry jerky) (Rini et al., 2020). West Sumatran dried 

jerky or dendeng shares the same properties as typical dried jerky from North America. Both 

products are classified as "shelf-stable food", which means they can be kept at room 

temperature in a sealed container for an extended period. The preservation and drying process 

is crucial for these commodities (Thiagarajan et al., 2006). Physically jerky is an Intermediate 

Moisture Food (IMF) product or a semi-wet food with low water activity characteristics that 

should not exceed 0.80 value to retain quality during storage, according to Konieczny et al. 

(2007). 

The market price of beef jerky is relatively high, reflecting the high price of beef as the main 

ingredient for producing it. As a result, it is essential to substitute jerky's raw materials, which 
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are consumer-acceptable and accommodates animal protein's nutritional needs (Ikhsan et al. 

2016). Catfish is high in protein (17.7 percent), fat (4.8 percent), minerals (1.2 percent), and 

water (75%) (Ubaidillah and Hersoelistyorini, 2010). The composition of catfish species is 

comparable to that of other fish species and beef meat (Casallas et al., 2012). Some catfish 

species contain higher protein than other protein sources, including beef (Ismanto et al., 2015). 

Catfish protein provides 95.03 g of essential amino acids per 100 g of protein, with lysine and 

leucine dominating (Oluwaniyi et al., 2017). Aside from being high in vital amino acids, this fish 

is also high in vitamins and minerals and has higher digestibility than beef. There is also a fatty 

acid fraction in catfish called oleic acid, which makes up as much as a third of the total lipids 

in catfish. Oleic acid has been shown to lower plasma cholesterol levels and cut the risk of 

heart disease by 20–40%. (Abdel-Mobdy et al., 2021). To diversify beef jerky, catfish has the 

potential to be one of the sources of animal protein used as a fundamental ingredient in jerky 

production. Furthermore, the utilization of catfish can address the increasing consumer 

demand for a diversity of food sensory attributes such as different textures and flavors 

(Konieczny et al., 2007). 

Research on crushed catfish jerky has been conducted on the island of Java, where this 

catfish jerky tends to have a sweet flavor. Fitria (2018) developed a conventional recipe using 

palm sugar, coriander, salt, garlic, and seaweed. A preliminary study has been taken in our 

Laboratory to adapt Fitria's (2018) standard recipe, and a sensory analysis was carried out 

with several indigenous Minangkabau panelists. The panelists disapproved of the product 

based on early research findings, claiming that the crushed catfish jerky did not appeal to the 

Minangkabau people's tastes for spicy and herb-rich cuisine. To acquire a higher level of 

preference for the product, the recipe was adjusted by adding various spices, including ginger, 

galangal, tamarind, and shallots. However, the sweet flavor still dominates this modified recipe, 

despite knowing that the Minangkabau people prefer spicy flavors and despise sweet ones 

(Ariyani, 2013). As a result, we require the innovation of catfish jerky with an additional 

spicy flavor to increase the product's selling value and attract a wider range of consumers 

(including not only Javanese but also islanders who dislike sweet flavors). 

Chili powder is a powdered version of chili pepper that is typically used to provide a spicy 

flavor to the cuisine. Chili pepper is a valuable product due to the attributes of color, taste, and 

pungency (Barbero et al., 2016). Capsaicinoids, a type of alkaloids, are mostly responsible for 

the pungency of chili peppers and their by-products (Orellana-Escobedo et al., 2012). The two 

major capsaicinoid compounds found in most Capsicum species, Capsaicin and 

Dihydrocapsaicin, comprise 80-90 percent of the capsaicinoids (Barbero et al., 2016). 

Capsaicin is the most prominent, accounting for 0.1 percent to 1% of the fruit's mass (Orellana-

Escobedo et al., 2012). Capsaicin is the active compound in chili peppers that explains its 

health benefits. It contains antibacterial and antifungal qualities and is high in vitamin C, which 

has antioxidant properties (Omolo et al., 2018; Alvarez-Parrilla et al., 2011). Capsaicin is also 

an analgesic for arthritis pain and inflammation, anticancer, has anti- cholesterol and anti-

obesity properties, and has a considerable impact on the cardiovascular and respiratory 

systems (Peluola-Adeyemi et al., 2020). Furthermore, according to Dyastuti (2013), chili helps 

food products preserve quality by preventing rancidity, nutritional value changes, color and 

scent alterations, and other physical damage. 

The inclusion of health-promoting spices such as chili powder in the production of crushed 

catfish jerky may be necessary to increase the product's added value. The quality of that 

product needs to be appropriately evaluated. The authors conducted an early study by adding 

120 g of chili powder to crushed fish jerky, resulting in an unexpected fish jerky profile. Hence, 
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the authors arranged the amount of chili used to 30 g and reduced the amount of sugar 

used to prepare crushed catfish jerky. There have previously been no studies that focused on 

the chili-to-sugar ratio in processing catfish jerky. Consequently, this study aims to analyze the 

effect of the ratio of chili to sugar at a ratio of 0:4, 1:0, 1:2, and 1:4 on product quality by sensory 

and physichochemical analysis of crushed catfish jerky. 

 

METHODS 
 

This type of research was experimental research conducted in March - October 2021 at the 

Catering Workshop, Family Welfare Department, Faculty of Tourism and Hospitality, Padang 

State University, and the Agricultural Products Technology laboratory, Faculty of Agricultural 

Technology, Andalas University. 

 
Materials 
 The ingredients used to prepare crushed catfish jerky were fresh catfish, chili powder, 

palm sugar, coriander, galangal, salt, garlic, shallots, seaweed, tamarind, and ginger. Rawang 

Morning Market in Padang provided all of the ingredients. The materials used in the 

physicochemical examination were concentrated H2S04 (95%), alcohol (95%), 0.1 N HCl, 40% 

NaOH, distilled water, petroleum ether, 3% boric acid, Kjedahl tablets, 10% K2SO4, and 

phenolphthalein indicator (pp). 

 

Tools 

 The tools utilized to make catfish jerky included analytical scales, cooking utensils, 

blenders, and food dehydrators.  For physicochemical analysis, an analytical balance, Kjedhal 

flask, burette, extraction flask, desiccator, electric burner, color search, rotronic cup, dew point 

meter, Minolta Chroma Meter CR-200, and Petri dishes were employed. 

 

Research Design 
The experimental design was a completely randomized design (CRD) with three 

replications and four levels of treatment. The treatment was the ratio of chilli to sugar in grams; 

X0 (0:4), X1 (1:0), X2 (1:2), and X3 (1:4), which can be seen in Table 1. 

 

Crushed Catfish Jerky Production 

The first step in producing mashed catfish jerky was to clean the catfish under running 

water to remove any contaminants, then separate the meat from the spines. Fish meat 

marinated in lime for 15 minutes, then rinsed and drained. The catfish meat was then mashed 

and pulverized until smooth. 

The next step was to prepare the spices. This stage began with slicing palm sugar, roasting 

and mashing coriander, peeling and mashing garlic, shallots, ginger, and galangal. The 

seaweed was then soaked before being smashed with a blender. The tamarind was dissolved 

in boiling water, and then the soaking water was stored. The following ingredients were 

combined with catfish meat, chili powder, and salt to form a dough. The dough was molded to 

a thickness of 3mm and dried for 5 hours in a food dehydrator at 70 0C.  

The mashed catfish jerky production process was completed by slicing the product into 

5cmx5cm slices, then fried in a frying pan and ready for examination. 
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Table 1. Ingredients in each crushed catfish jerky treatments 

Ingredients Treatments 

 X0 (0:4) (Gram) X1 (1:0) (Gram) X2 (1:2) (Gram) X3 (1:4) (Gram) 
Chilli 0  30  30  30  

Palm sugar 120  0  60  120  

Catfish meat 610  610  610  610  

Coriander 20  20  20  20  

Galangal 20  20  20  20  

Garlic 10  10  10  10  

Shallot 50  50  50  50  

Ginger 10  10  10  10  

Seaweed 150  150  150  150  

Salt 20  20  20  20  

Tamarind 30  30  30  30      

 

Data Analysis 

Sensory data for mashed catfish jerky were obtained using the hedonic scale scoring 

method, one of the consumer acceptance test methodologies used to establish consumer’s 

preferences for a product (Chambers, 1998). The parameters studied were the sensory 

value of color, texture, aroma, taste, and hedonic level, on a scale of 1-4. Sensory parameters 

were evaluated by five limited panelists, namely a culinary lecturer majoring in IKK (Family 

Welfare Science), Padang State University. Based on the results of this sensory test, the best 

treatment was continued to the following test, which was proximates analysis (protein, fat, 

water, carbohydrate, and ash contents), color test, and water activity to determine the 

physicochemical quality of catfish jerky products. 

The contents of protein, ash, fat, water and carbohydrate were determined according to 

the standard method (AOAC, 2005). Semi-dried catfish jerky samples were chopped into small 

pieces and evenly dispersed throughout the Retronic Cup, then the product's samples' water 

activity was measured using a dew point water activity meter (AQUA LAB, 4TE). The 

calibration was performed with distilled water. 

The color of the catfish jerky sample was obtained using a Minolta Chroma Meter CR-200 

(Minolta Camera Co., Osaka, Japan) by pressing the tool firmly on the surface of the material 

being analyzed. The color parameters specified are the color reflectance L*(brightness), 

a*(redness), and b*(yellowness). Standardization of color measurement was carried out using 

a white calibration plate. 

Analysis of variance (ANOVA) was used to analyze the sensory test data and continued 

with Duncan's multiple range test to differentiate the average value of the sensory test results. 

Software used was Microsoft Excel 2010 and SPSS version 22. 

 

RESULTS AND DISCUSSION 

 

Effect of the ratio of chili to sugar on the sensory quality of crushed catfish jerky 
 
Shape 
 

According to ANOVA, there was no significant difference between the different ratios  of 

chili to sugar to the rate of square shape and product's neatness, as shown in Table 2. The 

square shape and neatness of the crushed catfish jerky were influenced by the printing process 
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using a baking sheet and cutting. Therefore, the ratio of chili to sugar did not affect the square 

and neat shape of the crushed catfish jerky. 

 

Aroma 

 

According to the ANOVA, the ratio of chilli to sugar has no significant effect on the sensory 

value of the aroma of crushed catfish jerky. Table 2 shows the average aroma assessment 

results for each treatment, ranging from 3.40 to 3.67, indicating that each treatment produced 

crushed catfish jerky with an identical aroma or a distinct beef jerky aroma. The 

indistinguishable aroma in all treatments might be generated from the same strong spices and 

herbs used in each treatment, such as coriander. Spices and seasonings enhance the aroma, 

color, and flavour of the food (Faridah, 2014). The components formed during the seasoning 

and drying processes provide a distinctive taste and smell (Hadiwiyoto, 1994). In addition to 

the contribution of spices and herbs, the heating also imparts a particular aroma of catfish 

jerky. According to Harahap et al. (2021), the scent of catfish jerky emerges after the heating 

process when the substances of jerky partially evaporate and leave a distinct odour. 

 

Table 2. The sensory value of samples crushed catfish jerky 

 

Sample Square 

Shapes 

Neat 

Shapes 

Aroma Texture Color Savory 

Taste 

Spicy 

Taste 

Hedonic 

test 

X0 (0:4) 3.87a 3.67a 3.67a 2.73a 2.73b 2.93a 1.20a 2.95a 

XI (1:0) 3.53a 3.53a 3.40a 3.20b 3.80a 3.40a 3.67c 3.30b 

X2 (1:2) 3.73a 3.60a 3.47a 3.00a 3.67b 3.27a 2.93b 3.00a 

X3 (1:4) 3.80a 3.67a 3.53a 2.80a 3.53b 3.00a 2.80b 2.70a 

Note; The last letter of the same number in the column is not significantly different from Fcount < Ftable at the 
5% level and vice versa if the last letter of the number is not the same in the column, it is significantly 
different Fcount > Ftable at the 5% level. X0(0:4) = no chili powder + 120 g palm sugar (control), X1(1:0) 
= 30 g chili powder + 0 g palm sugar, X2 (1:2) = 30 g chili powder + 60 g palm sugar, X3 (1:4) = 30 g chili 
powder + 120 g palm sugar. 

 
Although ANOVA test did not reveal a significant difference, the X1 treatment (1:0) or the 

sample with the addition of chilli and no sugar had the lowest average value. On the other 

hand, treatment X0 (0:4), with 100 % sugar and no chiles, obtained the highest scent score. 

This could be related to the X1 treatment's spicy aroma, which is slightly pungent and 

unpleasant. The element of capsaicin contributes significantly to the pungent aroma of chilli in 

food (Ika et al. (2017). The higher the capsaicin level, the stronger the pungency fragrance 

released. Increased spicy scents due to increased capsaicin levels may affect consumer 

disapproval of the product (Peluola-Adeyemi et al., 2020). The fragrance of sugar, on the other 

hand, encouraged the panellists to assign the X0 treatment a slightly higher score. Dewi et al. 

(2006) claim that the aroma of fish jerky is influenced by the aroma of sugar, resulting in fish 

jerky with such a particular sweet aroma. 

 

Texture 

 

The texture is an attributes of sensory test through the sensation of touch or a pressure 

touch that can be detected by the mouth when biting, chewing, swallowing, or contacting with 
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fingers. According to the ANOVA data presented in Table 2, the ratio of chilli to sugar 

significantly affects the textural quality of crushed catfish jerky. Panellists' average texture 

assessment value ranged from 2.73 to 3.2. The X1 treatment (chilli to sugar ratio 1:0) with the 

highest texture average was categorized as having a "crunchy" texture. The crunchy texture 

may be influenced by the addition of chilli powder in the processing of jerky products. In line 

with Harahap et al. (2021), beef jerky processed with the addition of cayenne pepper and 

soaked in liquid smoke immersion has a crunchy texture. According to Ika et al. (2017), chilli 

pectin content is easily hydrolyzed into water-soluble components, thereby creating changes 

in food texture. 

In contrast, crushed catfish jerky of treatment X0 (chilli-to-sugar ratio of 0:4) or without the 

addition of chilli has the lowest average textural value. It has a more rigid texture which 

panellists appreciate less. The concentration of sugar used in catfish crushed beef jerky may 

contribute to the significant difference in the texture of crushed catfish jerky. This conclusion is 

consistent with Ayu's (2021) studies, which showed that adding sugar increases the amount of 

bound water, making the pineapple pulp lunkhead rigid or rougher. 

 

Color 
 

Color is the consequence of the five senses of the eye, and it can be used to help people 

choose meals. Food colors that are pleasing to the eye are more likely to attract consumers. 

As a result, color is a critical factor in judging the quality of food goods (Ismanto et al., 2015). 

According to Mile et al., 2021, the hedonic criteria for a product's color affect consumer 

acceptance. The sensory color test was designed to measure the panellists' level of preference 

for the resulting jerky color. 

The ratio of chillies to sugar has a considerable effect on the color of the catfish jerky 

produced (Table 2). The sensory color value of the product ranges between 2.73 and 3.80 

on average. The color in the X1 (1:0) treatment was the color most preferred by the panellists. 

The color occured was reddish-brown, almost identical to the reddish-brown color of dried beef 

jerky from the Minangkabau region. 

The drying process causes a non-enzymatic reaction, also known as the Maillard reaction, 

the interaction between protein amino acids and reducing sugars that alters the jerky's color 

to brown (Lisdiana, 1977 in Ismanto et al., 2015). Interestingly, the treatment without any palm 

sugar still generates brownish jerky products. It could be because of tamarind utilization in 

crushed catfish jerky production. Indirectly, tamarind contributes its reducing sugar to the 

crushed catfish jerky. According to De Caluwe et al. (2010), tamarind has a sweet and sour 

taste related to the high content of tartaric acid and reducing sugars. In line with Wijayanti's 

statement (2016), the increase in reducing sugar content occurs due to heating and the 

addition of tamarind, which has a caramelizing effect and causes the color of the product to 

turn brown. 

As the sugar content increased, the average color sensory value rated by the panellists 

declined, as demonstrated in the X2, X3, and X0 treatments (respectively 3.67, 3.53, 2.73). 

The more sugar used, the darker the jerky obtained due to the mixture of sugar and heat during 

frying (Febrianingsih et al., 2016).  

The panellists probably disliked the intense dark brown color of the catfish jerky since they 

were accustomed to the reddish- brown hue of Minang Kabau beef jerky. 
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Taste (Savory and Spicy) 
 

The nerve system of the tongue allows humans to taste sweet, sour, salty, or bitter flavours 

(Lobo, 2019). Taste is a sensation produced by taste receptors in the mouth and scent 

receptors in the nose that provides specific characteristics or sensations (Antara et al., 2012). 

Table 2 shows no significant difference in the savoury taste of crushed catfish jerky between 

the ratio of chilli to sugar treatments. It implies that the panellists perceive each treatment as 

having a savoury taste. The savoury flavour may be derived naturally from catfish as the 

primary ingredient, along with the spices and herbs used to produce crushed catfish jerky. In 

an analysis of the amino acid content of fish, Witono et al. (2017) reported that L-glutamic acid 

was recognized as the source of fish's natural savoury flavour. However, according to Table 2,   

treatment X1 (1:0), with the addition of chilli and without sugar, has the highest average 

savoury taste value of 3.40. In contrast, treatment control or X0 (0:4), without the addition of 

chilli, has the lowest average savoury value of 2.93. 

Contradicted to the savoury taste evaluation, the ANOVA data in Table 2 demonstrates 

that the ratio of chillies to sugar significantly impacts the quality of spicy taste. The average 

value per treatment varied from 1.20 to 3.67. The product with chilli and no sugar (X1) had the 

spiciest flavour, while the control treatment with no chilli and 100 per cent sugar had the least 

spicy (X0). Chilli plants are high in vitamins A and C and the volatile chemical capsaicin, which 

can produce a spicy and hot flavour when used as a cooking spice (Harahap et al., 2021). A 

person's personal taste can strongly influence food's flavour. As a general rule, Minangkabau 

people enjoy foods with a spicy flavour (Ariyani, 2013). Therefore, it is possible that using the 

X1 treatment in the production of the catfish jerky may be adapted to adjust Minangkabau 

people's tastes in general. 

 

Hedonic Test (Most favourite) 

 

The hedonic test aimed to evaluate which chilli-to-sugar ratio the panellists preferred. Table 

2 presents significant differences between treatments with varying chillies to sugar ratios on 

the panellists' favourite goods. Compared to the other treatments, the average hedonic value 

of the X1 product (1:0) is significantly higher at 3.30. According to the results, it can be inferred 

that Minangkabau people prefer the crushed catfish jerky with chilli but no sugar (X1), as 

compared to the sugar-only crushed catfish jerky (X0) or a chilli-sugar mixture (X2 and X3). It 

is consistent with Ariyani's (2013) argument that Minangkabau people prefer spicy foods in 

terms of appetite. 

 

The proximate, color, and water activity results 

 

Treatment X1 with a chilli-to-sugar ratio of 1:0 performed the optimal sensory value, 

particularly texture, color, spicy, and hedonic level. Furthermore, the X1 product was subjected 

to physicochemical examination. Physichochemical analysis involved proximates (protein, 

ash, fat, water content, and carbohydrate), color, and water activity levels. Physichochemical 

examination compares X1's physical and chemical quality to X0, the control. The X1 treatment 

was expected to have better physical and chemical qualities than the control and exceed beef 

jerky standard quality.  
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Proximate analysis results 

 

The crushed catfish jerky in treatment X1 had more protein, fat, water, and ash than the 

control treatment, as shown in Table 3. In comparison to the X0, it climbed by 5.95 %, 

2.14 %, 0.86 %, and 1.35 %, respectively. 

The inclusion of chilli powder-derived components    may increase the product's protein, fat, 

ash, and water content. Chilli includes 3.0% protein, 0.3% fat, and 83% water per 100 g, which 

might enhance the product's proximate composition (Pitojo, 2003). In a proximate analysis of 

beef burgers, Syaraf et al. (2015) discovered a substantial increase in protein and ash content 

after adding chilli. In a different study, Peluola-Adeyemi et al. (2020) reported adding 10% chilli 

powder to wheat flour elevated the bread samples' protein, ash, and fat content. 

 

Table 3. The avarage of proximate composition (protein, fat, water content, ash level, and 
carbohydrate) of X0 and X1 treatments. 

 

Parameter Chili to sugar ratio w/w 

 X0 ( 0:4) X1(1:0) 

Protein % 17.2 23.15 

Fat % 20.56 22.7 

Water content % 7.81 8.67 

Ash Level % 

Carbohydrate % 

7.1 

47.33 

8.45 

37.03 

Note; X0(0:4) = 0 chili powder + 120 g palm sugar (control), X1(1:0) = 30 g chili powder + 0 g palm sugar 

   

According to the Indonesian beef jerky quality standard, BSN (2013), beef jerky must 

contain a minimum protein content of 18%. Thus, treatment X1's catfish crushed jerky meets 

the protein standard criteria (23.15%). This number is higher than the control, X0, which has a 

protein content of 17.2%. When combined with other high-protein meals, chili powder might 

be advised to meet specific dietary protein requirements. However, a national quality standard 

for catfish jerky has not yet been established. Therefore, the physicochemical quality of catfish 

jerky is compared to the Indonesian national standard quality of beef jerky, which is likewise a 

semi-wet product. 

Fat is an essential nutrient for maintaining health. Fats' high energy content allows humans 

to store the most energy in the least amount of food. In addition, fats enable humans and 

animals to utilize fat-soluble vitamins and offer vital fatty acids, which their bodies are unable 

to produce (Bockisch, 2015). In comparison to the control treatment, the fat content of the X1 

increased by 2.14 %. Chili may contribute to X1's greater fat content. Fresh red chilies contain 

0.3% fat (Pitojo, 2003), and dry red chilies have around 6.20 g of total fat per 100 grams 

(Indonesian directorate of nutrition, 2005). However, the fat percentage of the X1 treatment is 

substantially higher than the maximum fat value required to meet the beef jerky quality 

standard of 3%. (BSN, 2013). It may develop due to the heating process during the frying of 

jerky at a particular temperature. Supporting Faridah et al. (2014), the increase in fat content 

is due to the addition of spices to the main ingredient and the use of cooking oil in the product 

frying process, where the meat has a cavity so it can absorb more oil (Ismanto et al., 2015). 

The chemical composition of meat products processed by drying and frying will diminish the 

product's water content while increasing its fat content. Food items that have a high 

percentage of fat in them can readily become oxidized and give off a smell that is described as 

rancid, as stated by Lobo et al. (2019). 
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In jerky-type items, the chemical composition, particularly the water content, is critical for 

texture and shelf life (Konieczny et al., 2007). Water content can impair food quality, so it must 

be minimized during processing and storage (Abdullah et al., 2020).  

The high water content of the product is directly related to the high water activity, which 

can stimulate the growth of microbiological activity (Emmanuel-Ikpepe et al. (2004). Measuring 

the water content is crucial for a product that needs to be preserved for long, such as jerky. 

Based on Table 3, the X1 treatment had an 8.67 % water content, 0.86 % greater than the 

control. In a study of Leubiem fish jerky, El Husna et al. (2014) discovered the best fish jerky 

comprised 8.20% moisture. Furthermore. according to Indonesian beef jerky standards, water 

content should not exceed 12%. (BSN, 2013). Because its water content was around 8.20-

12%, the X1 treatment met acceptable quality beef jerky standards. The amount of sugar in a 

product might affect its water content following processing. The absence of sugar in the 

treatment resulted in higher water content for the X1 product. On the other hand, the higher 

the sugar contents, the more water will be bound, lowering the product's water content (Kartika 

and Nisa, 2015). In addition, the inclusion of chile to crushed catfish when preparing jerky will 

likely increase the amount of water present. The water content of dried chili is around 7-8 % 

(Setyawibawa, 2018), which may contribute to raising catfish jerky's water content. 

The carbohydrate content of the X1 treatment was lower than the control, with values of 

37.03 and 47.33, respectively, in contrast to the other proximate results (Table 3). The key 

component in decreasing the carbohydrate level of the X1 product was the elimination of palm 

sugar during catfish jerky production. Palm sugar is a disaccharide carbohydrate; hence 

reducing or removing it reduces a product's carbohydrate content. The inclusion of sugar in 

fish jerky and the length of the drying process, on the other hand, were found to contribute to 

the high carbohydrate content of beef jerky in a study (Maisyaroh et al., 2020). In addition to 

sugar, chili can impact the X1 treatment's low carbohydrate levels. Following Peleuola- 

adeyeye et al. (2020), the carbohydrate content of bread samples decreased significantly as 

the amount of chili powder increased. In addition, Adeyeye et al. (2020) reported that the low 

carbohydrate content of Kilishi or beef jerky may have contributed to the product's high crude 

protein content. 

 

Color 

 

Table 4 shows that the brightness level (L*) of the X1 treatment (23.78) is lower than that 

of the control (29.35). The reduced use of palm sugar is associated with a decrease in the 

brightness value of the product. High sugar content in product processing, combined with 

prolonged product heating, results in the Maillard reaction, which gives rise to a dark brown 

and glossy product (Nugraha et al., 2021). 
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Table 4. The avarage of color value of X0 and X1 treatments 

 

Parameters   Chili to Sugar ratio 

  X0( 0:4) X1(1:0) X3 (1:4) 

L* 29.35 23.78 26.3 

a* 10.9 11.2 9.8 

b* 8.7 9.2 6.5 

Note; L stands for Lightness, a* for redness, b* for yellowness 

 

In contrast, sample X1 with addition of chili powder and without added sugar displayed 

greater reddish (a*) and yellowish (b*) values compared to the control. It validates the 

conclusion of the earlier sensory research that the product's hue is reddish-brown, which 

panelists find more appealing than dark brown. According to Peluola-Adeyemi et al. (2020), 

the red color in chili-added samples comes from capsanthin, the major carotenoid in red chili. 

 

Water Activity (Aw) 

 

Water activity (Aw) is a number that indicates the intensity of water in non-aqueous 

elements. Water activity can be defined as the amount of available free water that 

microorganisms can utilize for biological activity. As a result, the Aw value is related to the food 

ingredient's durability (Nugraha et al., 2021). In Table 5, the water activity (Aw) value of the 

X1 treatment was higher than the control treatment, which was 0.64 and 0.59, respectively. 

 

Table 5. The avarage of water activity  of X0 and X1 treatments. 
 

Parameter  Chili to Sugar ratio 

 X0( 0:4) X1(1:0) X3(1:4) 

Aw 0.59 0.64 0.61 

Note;  Aw for Water Activity. X0(0:4) = no chili powder + 120 g palm sugar (control), X1(1:0) = 30 g chili powder + 
0 g palm sugar, and X3 (1:4) = 30 g chili powder + 120 g palm sugar. 

 

Eliminating palm sugar is responsible for the higher water activity value in catfish jerky 

products and vice versa; the addition of sugar reduces the jerky's water activity, as an example 

in Parrotfish jerky (Nugraha et al., 2021). According to Kartika and Nisa (2014), sugar has 

hygroscopic qualities, which allow it to bond water-free in food, lowering the material's water 

activity. The water activity of jerky can be reduced to 0.75 or less to increase storage stability 

(Allen et al., 2007). Jerky products can be classified as IMF (Intermediate Moisture Food) if 

the water activity does not exceed 0.80. (Konieczny et al., 2007). Based on the research 

above, the X1 treatment with the number 0.64 has met the water activity standard criteria for 

beef jerky. Therefore, it may be concluded that the product  will be stable throughout storage, 

and it can be classified as IMF (Intermediate Moisture Food). 

 

CONCLUSION 
 

The ratio of chilies to sugar in crushed catfish jerky significantly affects the sensory 

properties of texture, color, spicy taste, and hedonic level of the product. In contrast, the 
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difference in the ratio did not significantly affect the shape, aroma, and savory taste properties. 

The addition of chili powder and the elimination of sugar in the treatment of chili to sugar ratio 

of 1:0 can increase protein, fat, ash, moisture content, water activity, redness value (a*), and 

yellowness value (b*) of catfish jerky products. On the other hand, it reduces the product's 

carbohydrate value and brightness (L*). According to this research, the optimal ratio of chilies 

to sugar in the X1 treatment is 1:0 to achieve the required sensory profile and physicochemical 

properties of mashed catfish jerky. 
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