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Jack bean (Canavalia ensiformis) is a local legume with a high protein content, offering 

potential as an alternative to wheat flour. The addition of tapioca starch and corn starch 

in fish jelly products aims to improve texture and enhance gel strength. This study aims 

to determine the optimal combination of jack bean flour, tapioca flour, and corn starch 

proportions, along with the appropriate carrageenan concentration, to produce high-

quality instant crabsticks. A completely randomized design (CRD) was used with two 

factors: the proportion of jack bean flour, tapioca flour, and corn starch (10:70:20, 

20:50:30, and 30:30:40) and the concentration of carrageenan (1.5%, 2.5%, and 3.5% 

w/b). Data were analyzed using Two-Way ANOVA at a 5% significance level, followed 

by DMRT at 5% if significant interactions were found. The best formulation was obtained 

using a proportion of 20% jack bean flour, 50% tapioca flour, and 30% corn starch, 

combined with 2.5% carrageenan. This formulation yielded a moisture content of 11.05%, 

ash content of 3.67%, fat content of 4.84%, protein content of 31.89%, and carbohydrate 

content of 48.47%. These findings highlight the potential of jack bean flour as a functional 

ingredient in the development of high-protein, wheat-free crabsticks. 

Contribution to Sustainable Development Goals (SDGs)’ 

SDG 2: Zero Hunger – By utilizing jack bean flour as an alternative to wheat flour, this 

study promotes the development of high-protein, nutrient-dense food products that can 

support food security and nutritional improvement. 

SDG 3: Good Health and Well-Being – The formulation of crabsticks using jack bean 

flour enhances protein intake, which is essential for health and well-being, particularly in 

addressing malnutrition and protein deficiencies. 

SDG 9: Industry, Innovation, and Infrastructure – The research encourages food 

product innovation by integrating underutilized local legumes into seafood-based 

products, promoting the diversification of sustainable food sources. 

SDG 12: Responsible Consumption and Production – By utilizing local, plant-based 

ingredients such as jack bean flour, tapioca starch, and corn starch, this study supports 

sustainable food production while reducing reliance on imported wheat flour. 

SDG 13: Climate Action – The use of jack bean flour as a wheat alternative can 

contribute to reducing the environmental impact of food production by lowering the 

carbon footprint associated with wheat imports and large-scale monoculture farming. 
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1. INTRODUCTION 

Crabstick or imitation crab meat is one of the processed 

seafood made from surimi, which is made from myofibril protein 

concentrate obtained from fish meat by adding fillers, flavors and 

colors [1]. One type of economical fish that has the largest 

production in Indonesia and has the potential to be utilized as raw 

material for surimi is milkfish (Chanos chanos sp.). In 2022, the 

value of milkfish aquaculture production in East Java Province 

reached 167 thousand tons [2]. Milkfish is known as milkfish 

because of its high nutritional content and savory taste, so it has 

a high level of consumption. Milkfish contains 20.496% protein, 

and 0.721% fat [3]. Milkfish has mineral content in the form of 

calcium (4.8%), phosphorus (16.9%), and iron (0.1%) [4]. 

In fish meat restructuring products, it is generally necessary 

to add ingredients to improve physical characteristics. Ingredients 

added include starch, flour, and hydrocolloids [5]. The addition 

of starch in fish jelly products aims to improve texture, increase 

gel strength, produce surimi gel matrix stability, and increase 

water holding capacity and sensory properties of the resulting 

product [6]. Tapioca starch is the most widely used filler used 

because it contains high amylopectin (83%) so that it can form a 

flexible and cohesive gel [7]. The use of tapioca starch as a binder 

causes the texture of crabstick to be sticky or less compact, so to 

improve the texture, different types of starch such as corn starch 

are needed. The content of corn starch consists of about 25% 

amylose which gives hard properties, while amylopectin causes 

stickiness [8]. High-amylose flour has a harder, more adhesive, 

and compact flour gel [9]. Drying starch with a high amylose ratio 

results in a porous structure caused by amylose with straight 

chains easily absorbs water [10]. 

The supporting factor for processed surimi products is the 

addition of wheat flour as a filling material. However, efforts to 

reduce dependence on wheat flour is the use of flour made from 

local commodities, one of which is flour derived from legumes. 

One of the local commodities that is underutilized in Indonesia is 

jack bean. Jack bean have a carbohydrate content (66.1%) and 

protein content (66.1%). (66.1%) and high protein (27.4%) and 

lower fat (2.9%) [11]. In addition, jack bean contain various 

nutrients that are hypocholesterolemic in nature, such as niacin, 

fiber, isoflavones, and isoflavones. such as niacin, fiber, 

isoflavones, phenols, and saponins [12].    

The use of gluten free flour will result in unstable dough and 

the texture of the crabstick becomes broken and not chewy, so it 

is necessary to add other food additives such as hydrocolloids. To 

obtain a gel texture that has high elasticity, there are types of 

hydrocolloids that can be used, namely carrageenan as a stabilizer 

and gelling agent. Carrageenan can combine polymer chains to 

form a continuous three-dimensional mesh which is a matrix. 

This matrix causes the carrageenan gel to be strong, stable, rigid 

and elastic [13]. The addition of carrageenan resulted in increased 

stickiness, elasticity, and tensile strength in fish meat 

restructuring products [14]. 

Crabsticks are commercialized as frozen food, which requires 

freezing in the distribution process. Crabstick product innovation 

can be processed into instant products to minimize damage during 

distribution and long shelf life. Instant products are produced 

through an installation process, which includes the process of 

making dough, steaming, drying [15]. Some research on instant 

processed fish products include instant etong fish meatballs [16], 

instant cork fish meatballs [17], instant cork fish tekwan [18], 

dried crabstick [19], and instant pempek [20]. Instant crabsticks 

are an alternative to the usual processed crabsticks where instant 

crabsticks have not been widely reported. Based on the 

description above, the research aims to find out the best 

combination and the effect of proportion of jack bean flour, 

tapioca flour, and corn starch, as well as the addition of 

carraganen to the nutrition of instant crabstick.  

 

2. MATERIALS AND METHODS 

2.1 Materials  

The materials used in this study were milkfish, jack beans 

obtained from Ponorogo, tapioca flour, corn starch, carrageenan, 

orange food coloring, ice cubes, NaCO3 (baking soda), salt, 

sugar, water, egg whites, oil, garlic powder, flavoring, and 

pepper. Materials for analysis is petroleum ether, sulfuric acid 

(H2SO4), sodium hydroxide (NaOH), aquades, alcohol, 

hydrochloric acid (HCl), ethanol, sodium chloride (NaCl). 

2.2 Research Procedures 

This research was conducted in a completely randomized 

design (CRD) with two treatment factors. The first factor used 

was the proportion of koro pedang flour, tapioca flour, and corn 

starch (10:70:20), (20:50:30), and (30:30:40). The second factor 

was the addition of carrageenan (1.5%, 2.5%, and 3.5%). The data 

obtained were processed using ANOVA (Analysis of Variance) 

at the 5% level. If there is a significant difference, further tests 

are carried out using the DMRT (Duncan't Multiple Range Test) 

method at the 5% level. 

2.3 Making Instant Milkfish Crabstick  

Carrageenan was added according to the treatment (1.5%, 

2.5%, and 3.5%) to the surimi and stirred gently. Surimi was 

pulverized using a food processor with the addition of 22% ice 

cubes and 0.2% salt. Mixing all ingredients, namely egg whites, 

flour, seasonings, and oil. The smooth dough is then 

molded into thin sheets with the top surface given orange food 

coloring. The dough is steamed first at 95oC with plastic covered 

so that it does not stick, After 1 minute the dough sheet is 

rolled into a crabstick shape. Second steaming at 95oC for 4 

minutes. After cooling, the crabstick is stored in the freezer for 12 

hours. Crabsticks are dried using a cabinet dryer at 70ºC for 5 

hours. 

3. RESULT AND DISCUSSION 

Instant milkfish crabstick products was analyzed chemically 

including water content, ash content, fat content, protein content, 

and starch content. The results of the chemical analysis of instant 

crabstick products are attached in Table 1. 

 

 

Table 1. Analysis results of chemical characteristics of instant milkfish crabstick 
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Proportion of  

Koro Pedang : 

Tapioca : 

Corn Starch 

Carrageenan 
Moisture 

Content (%) 
Ash (%) Fat (%) Protein (%) Carbohydrate (%) 

10 : 70 : 20 

1.5 13.40 ± 0.12  2.76 ± 0.18  4.44 ± 0.01 29.67 ± 0.31 49.72 ± 0.44 

2.5 10.59 ± 0.06 3.28 ± 0.06 4.46 ± 0.03 30.79 ± 0.50 50.83 ± 0.44 

3.5 8.80  ± 0.04 4.37 ± 0.09 4.46 ± 0.06 30.75 ± 0.58 51.62 ± 0.54 

20 : 50 :30 

1.5 13.30 ± 0.02 2.84 ± 0.15 4.84 ± 0.04 30.03 ± 0.09 48.9  ± 0.24 

2.5 11.05 ± 0.20 3.67 ± 0.08 4.84 ± 0.02 31.89 ± 0.33 48.47 ± 0.65 

3.5 8.99  ± 0.14 4.52 ± 0.06 4.84 ± 0.03 31.62 ± 0.44 50.01 ± 0.53 

30 : 30 : 40 

1.5 13.48 ± 0.13 3.63 ± 0.11 5.17 ± 0.02 34.68 ± 0.17 42.92 ± 0.47 

2.5 11.09 ± 0.18 3.94 ± 0.03 5.17 ± 0.00 34.80 ± 0.16 45.09 ± 0.08 

3.5 9.26  ± 0.00 4.70 ± 0.01 5.19 ± 0.05 34.51 ± 0.37 46.33 ± 0.43 

 

 

Moisture content 

Table 1 shows that the greater the proportion of tapioca and the 

addition of carrageenan causes the water content of instant crabstick 

to decrease. This is due to the starch content, especially amylose, 

which plays a role in binding water in the product. However, the 

drying process causes the starch granules to be more porous, 

porous, and more surface area so that the bound water is easily 

evaporated faster. Amylose has a straight and tight structure so that 

it easily absorbs water and is easy to release it again [8]. 

The addition of carrageenan causes the product to release water 

so that the product is porous and drier. During freezing the process 

of aggregate formation continues to occur and the gel will shrink 

while releasing water [14]. At high temperatures, free water and 

water that binds to hydroxyl groups and sulfate esters in the matrix 

will be released because carrageenan forms a gel at temperatures 

between 45oC-65oC and will melt again at 70oC-95oC [21]. 

Carrageenan has the ability to form a gel where the polymer chains 

form a mesh that captures or mobilizes water within it. 

Ash Content 

The high proportion of jack bean flour and corn starch, with the 

low proportion of tapioca, and the higher addition of carrageenan 

caused the higher ash content of crabsticks. addition of carrageenan 

causes the ash content of crabstick to be higher. This is due to jack 

bean flour contains high ash content, which is 2.19%. Corn starch 

contains mineral salts such as 20 mg of calcium, 2 mg iron, and 30 

mg phosphorus [22].   

The addition of carrageenan also increased the ash content of 

the product as carrageenan is high in minerals. Mineral content in 

carrageenan consists of Mg with a value of 2.9 mg/g, Ca 2.8 mg/g, 

K 87.1 mg/g, and Na 11.9 mg/g [23]. The higher ash content 

obtained with increasing carrageenan concentration is probably due 

to the reaction between carrageenan flour and protein. High ash 

content is caused by the negatively charged hydroxyl group in 

carrageenan flour that binds to the amine group in protein [24]. In 

addition, the steaming and drying process in instant crabstick 

processing causes some water to be lost, thus increasing the mineral 

content of the ingredients. 

Fat content 

The higher the proportion of koro pedang flour used, the 

higher the fat content. fat content of milkfish instant crabstick. This 

is because koro pedang flour contains fat content which is quite 

high at 3.28%. The addition of carrageenan did not had no 

significant effect on fat content. This is because carrageenan has 

very little fat content. Carragennan has a small fat content of 0.13% 

[25].   

Protein content 

Table 1. shows that the higher the proportion of jack beans 

flour and corn starch, and the lower the proportion of tapioca, the 

more protein content of crabstick. Based on the results of the 

analysis, jack bean flour contains 27.18% protein, so the addition 

of jack bean flour increases the protein content of the product.  jack 

bean has a high protein content (27.4%) so it is known as Protein 

Rich Flour (PRF) [11]. The use of carrageenan in high amounts can 

cause a reduction in protein levels due to its water-binding 

properties and change the interaction between proteins in the 

product. carrageenan can fill the space that should be filled by 

proteins, thus reducing the interaction between proteins and water 

which contributes to a decrease in protein levels. Carrageenan can 

bind with protein into proteo-carrageenan thus increasing the 

surface area that can absorb or bind water [26].  

The reaction of carrageenan flour with protein is caused by 

the presence of sulfate ester groups that are negatively charged with 

carboxylic residues on amino acids that are positively charged, 

besides that it is also caused by negatively charged hydroxyl groups 

in carrageenan flour that bind to amine groups on proteins [24]. 

Carbohydrate content 

The high proportion of tapioca and carrageenan and the low 

proportion of corn starch and jack bean flour resulted in high 

carbohydrate content of instant milkfish crabsticks. This is due to 

the high starch content in tapioca flour, which is 80.17%. Similarly, 

the addition of hydrocolloid materials such as carrageenan which 

can increase the carbohydrate content of the product. Carrageenan 

is a polysaccharide or carbohydrate polymer extracted from red 

seaweed which has 68.48% carbohydrates [14]. The increase in 

reducing sugar due to the addition of carrageenan is due to the 

structure of carrageenan which has due to the structure of 

carrageenan which has galactan molecules with the main unit of 

galactose, which contains groups of galactose groups. galactose, 

which contains hydroxyl (OH) groups that are reactive and reducing 

at the the end of its wake structure. Thus, the higher the 

concentration of carrageenan the higher the concentration of 

carrageenan added, the higher the reductive group so that the 

reduction sugar produced will increase [27].  
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4. CONCLUSION 

The proportion of jack bean flour, tapioca, and corn starch 

showed a significant interaction (p≤0.05) on the treatment of 

moisture content, ash content, protein content, and 

carbohydrate content. However, it did not interact significantly 

with the parameters of fat content. The addition of jack bean 

flour can increase the protein content of the product to 34.80%.  

The best treatment analysis results are in the treatment of 

the proportion of Jack bean flour, tapioca flour, and corn starch 

(20:50:30) and the addition of carrageenan 2.5% is the best 

treatment with 11.049% moisture content; 3.67% ash content; 

4.84% fat content; 31.89% protein content: and 48.47% 

carbohydrate content. 

 

REFERENCE 

[1] Jin, S. K., Hwang, J. W., Moon, S., Choi, Y. J., Kim, G. D., 

Jung, E. Y., & Yang, H. S. (2014). The effects of mechanically 

deboned chicken hydrolysates on the characteristics of 

imitation crab stick. Korean Journal for Food Science of 

Animal Resources, 34(2), 192–199. 

https://doi.org/10.5851/kosfa.2014.34.2.192 

[2] Badan Pusat Statistik [BPS]. (2024). Produksi dan Nilai 

Produksi Perikanan Budidaya Menurut Kabupaten/Kota dan 

Komoditas Utama di Provinsi Jawa Timur, 2022. 

[3] Hafiludin. (2015). Analisis Kandungan Gizi Pada Ikan 

Bandeng Yang Berasal Dari Habitat Yang Berbeda. Jurnal 

Kelautan, 8(1), 37–43. 

http://journal.trunojoyo.ac.id/jurnalkelautan 

[4] Wilfredo. G. Y., Villaluz, A. C., Soriano, M. G. G., & Santos, 

M. N. (2007). Milkfish production and processing technologies 

in the Philippines. WorldFish  

[5] Park, J. W., Ooizumi, T., & Hunt, A. L. (2013). Ingredient 

Technology for Surimi and Surimi Seafood. London: CRC 

Press. 

[6] Rasco, B & Bledsoe. G. 2006. Surimi and Surimi Analog 

Products. In Hui . Y. H. CRC Taylor & Francis (eds) Hanbook 

of Food Science, Technology and Enginering. Boca Raton, 

London, New York. 

[7] Zhang, F., Fang, L., Wang, C., Shi, L., Chang, T., Yang, H., & 

Cui, M. (2013). Effects of starches on the textural, rheological, 

and color properties of surimi-beef gels with microbial 

tranglutaminase. Meat Science, 93(3), 533–537 

[8] Rosida, Dedin F (2021) Buku Ajar Pati Termodifikasi dari 

Umbi-umbian Lokal dan Aplikasinya untuk Produk 

Pangan. CV. Putra Media Nusantara, Surabaya 

[9] Lin, J.-H., Singh, H., Chang, Y.-T., & Chang, Y.-H. (2011). 

Factor analysis of the functional properties of rice flours from 

mutant genotypes. Food Chemistry, 126(3), 1108–1114. 

[10] Yadollahinia, A., & Jahangiri, M. (2009). Shrinkage of potato 

slice during drying. Journal of Food Engineering, 94(1), 52–

58. 

https://doi.org/https://doi.org/10.1016/j.jfoodeng.2009.02.028 

[11] Nursalma, C. A., Setyowati, S., & Sitasari, A. (2021). Substitusi 

tepung kacang koro pedang (canavalia ensiformis (L.) DC.) 

Pada pie susu ditinjau dari sifat organoleptik, kandungan gizi 

dan unit cost. Puinovakesmas, 2(1), 1–11. 

[12] Primawestri, M. A., & Rustanti, N. (2014). Pengaruh 

pemberian susu koro pedang (Canavalia ensiformis) terhadap 

kadar kolesterol total dan trigliserida serum tikus sprague 

dawley hiperkolesterolemia. Journal of Nutrition College, 3(4), 

447-455. 

[13] Kusnandar, F., Winiati, P., Abdullah, M., & Umar, S. (2020). 

Perspektif Global Ilmu dan Teknologi Pangan (Jilid 1) PATPI. 

Bogor: PT. Penerbit IPB Press  

[14] Rahmawati, I., Liviawaty, E., Pratama, R. I., & Junianto. 

(2023). Carrageenan in Seaweed (Eucheuma sp.) and Use of 

Carrageenan in Fishery Food Products: A Review. Asian 

Journal of Fisheries and Aquatic Research, 23(6), 1–10. 

https://doi.org/10.9734/ajfar/2023/v23i6617 

[15] Alves, M. C., Paula, M. M. de O., Costa, C. G. C. da, Sales, L. 

A., Lago, A. M. T., Pimenta, C. J., & Gomes, M. E. de S. 

(2021). Restructured fish cooked ham: Effects of the use of 

carrageenan and transglutaminase on textural properties. 

Journal of Aquatic Food Product Technology, 30(4), 451–461. 

[16] Nuryahyani, R., Kristanti, D., Ishartani, D., Desnilasari, D., 

Putri, D. P., Sarifudin, A., & Setiaboma, W. (2022). 

Karakteristik Bakso Ikan Etong (Abalistes stellaris) Instan 

dengan Penambahan Daun Kelor (Moringa oleifera). JPB 

Kelautan dan Perikanan,17(1). 

[17] Zulkarnain, N. A. (2014). Studi Pembuatan Bakso Instan dari 

Ikan Gabus (Ophiocephalus striatus). Skripsi. Progam Studi 

Ilmu dan Teknologi Pangan, Universitas Hasanuddin, Makasar. 

[18] Jaya, F. M., Yusanti, I. A., & others. (2022). Karakteristik 

Tekwan Instan Ikan Gabus (Channa striata) dengan Waktu 

Pembekuan yang Berbeda. Jurnal Ilmu-Ilmu Perikanan Dan 

Budidaya Perairan, 17(2), 129–140. 

[19] Phahom, T., Juntharat, N., Premsuttarat, P., Paosunthia, Y., & 

Roudaut, G. (2021). Evaluation of desorption isotherms, drying 

characteristics and rehydration properties of crab stick by-

product. Heat and Mass Transfer/Waerme- Und 

Stoffuebertragung, 57(6), 1039–1052. 

https://doi.org/10.1007/s00231-020-02982-y 

[20] Alhanannasir, A. R., Saputra, D., & Priyanto, G. (2017). 

Karakteristik pempek instan dengan pengolahan pengeringan 

oven dan freeze drying. Seminar Nasional Perhimpunan Ahli 

Teknologi Pangan Indonesia (PATPI) Bandar Lampung, 

10(11), 191–200. 

[21] Sulistyo, F. T., Utomo, A. R., & Setijawati, E. (2018). Pengaruh 

konsentrasi karagenan terhadap karakteristik fisikokimia edible 

film berbasis gelatin. Jurnal Teknologi Pangan Dan Gizi 

(Journal of Food Technology and Nutrition), 17(2), 81–87. 

[22] Apriliani, P., Haryati S., dan Sudjatinah. 2019. Berbagai 

konsentrasi tepung maizena petis udang. Jurnal Teknologi 

Pertanian. Universitas Semarang. 1-9.  

[23] Santoso, J., Yumiko, Y., & Takeshi, S. (2004). Komposisi 

mineral, asam lemak, dan serat pada beberapa jenis rumput laut 

Indonesia. Jurnal Ilmu Perairan Dan Perikanan Indonesia, 

11(1), 45–51. 

[24] Muarif, D., Sukirno, S., & Suparmi, S. (2017). Of Effect 

Additional Amount of Different Carrageen on Quality of Lomek 

Fish Meatballs (Harpodon Nehereues). Riau University. 

[25] Jamil, S. N. A. (2016). Pengaruh Penambahan Tepung 

Karagenan Terhadap Sifat Kimia Otak-Otak Ikan Gabus ( 

Ophiocephalus striatus ). Samakia: Jurnal Ilmu Perikanan, 

7(1), 12–21. 

http://www.samakia.aperiki.ac.id/index.php/JSAPI/article/vie

w/93 

[26] Abubakar, T. S., & Azizs, A. (2011). Pengaruh penambahan 

karagenan terhadap sifat fisik, kimia dan palatabilitas nugget 

daging itik lokal (Anas platyrynchos). Seminar Nasional 

Teknologi Peternakan Dan Veteriner, 787–799. 

[27] Giyarto, G., Suwasono, S., & Surya, P. O. (2020). Karakteristik 

Permen Jelly Jantung Buah Nanas Dengan Variasi Konsentrasi 

Karagenan Dan Suhu Pemanasan. Jurnal Agroteknologi, 

13(02), 118. https://doi.org/10.19184/j-agt.v13i02.10456 

 

 

 

 

 


