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Taro is an important source of carbohydrates, providing 23.7 g per 100 g of raw taro, but 

its potential use has not been fully realized, one option for its utilization is to produce taro 

chips. This research aims to use design thinking methodology to create an innovative 

product development strategy aligned with market demand. The research strategy is to 

improve the business through design thinking techniques. According to the survey results, 

the packaging used is in the form of a standing pouch, which features a naturally random 

shape of taro chips and a citrus leaf balado flavor variant on the chips created through 

design thinking. Chemical analysis of the taro chips revealed a moisture content of 5.08%, 

ash of 1.62%, protein of 3.08%, fat of 26.67%, and carbohydrate of 63.56%, following 

the SNI 01-4305-1996 standard. 
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1. INTRODUCTION 

1.1. Research background  

Taro (Colocasia esculenta L. Schott) is a tuber-producing plant 

and can be consumed. The chemical composition of taro tubers in 

100g is Mineral elements contained in raw taro nutritional content 

of taro consists of water (73g), energy (98 kcal), protein (1.9 g), 

fat (0.2 g), carbohydrates (23.7 g), ca (28 mg), p (61 mg), fe (1.0 

mg%), vitamin a (20 si/100g), vitamin b (0.13 mg), vitamin c (4 

mg) [1]. 

One type of taro processing business is taro chips. The taro 

chips industry sector is an expansion of processed taro products 

that utilize local resources in the form of taro tubers and has 

growth prospects because it can increase population income. Taro 

chips are one of the most popular processed foods in Indonesia, 

especially in West Sumatra..  

Taro chips industry players must continue to innovate to meet 

increasing consumer expectations, thus encouraging them to 

assess and improve more effective strategies. One method that 

can be applied in this endeavor is design thinking, which focuses 

on thoroughly understanding user needs and generating creative 

solutions. [2]. 

By utilizing design thinking methods, industry players are 

expected to gain a deeper understanding of consumer preferences 

and react to market demands more effectively. Design thinking 

centers not only on the product but also on the innovation process, 

which emphasizes teamwork, experimentation, and testing to 

develop more attractive and high-quality taro chip products. 

Given the aforementioned statements, it is important to explore 

the design thinking methodology and chemical analysis of taro 

chips. 

1.2. Literature Review 

1.2.1. Taro 

Taro is a nutritious food choice that offers many health benefits. 

Taro tubers are rich in protein, low in fat, and rich in 

carbohydrates, vitamins, and minerals. Taro has high levels of 
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calcium oxalate which is harmful and has antinutritional 

properties. If consumed in excessive amounts, this substance can 

cause itching in the mouth, burning, and skin irritation. Raw 

calcium oxalate levels can be reduced through various methods, 

including heating techniques such as boiling and steaming. 

Individual practices remove calcium oxalate through simple 

methods such as soaking in running water or soaking in a mixture 

of salt and lime juice. 

One category of the taro processing industry is taro chips. The 

taro chip production industry is a diversification of processed taro 

products that use local resources in the form of taro tubers and 

have the potential to be developed because it can increase 

community income. Taro chips are one of the most popular 

processed foods in Indonesia, especially in West Sumatra. Taro 

chips are not just a snack; they also show the potential of local 

natural resources that can be utilized effectively.  

This food is known not only for its distinctive and delicious 

taste but also for its great nutritional benefits. As public 

awareness about the importance of healthy and natural food 

increases, the demand for taro chip products continues to rise. 

Padang Panjang City, known as the center of taro chip 

manufacturing, has significant opportunities to advance this 

sector. The presence of this industry not only supports the local 

economy but also helps maintain the culture and traditions 

associated with taro processing [3]. 

1.2.2. Designt Thunking 

According to Ref.  [4], design thinking is a tool used in problem-

solving, problem design, and problem forming. Design thinking 

is a pattern of thinking that not only solves a problem, but can 

shape and design a problem such as increasing customer 

satisfaction, or finding the right innovation by using five 

sequential stages. Every process in design thinking is human-

centered or centered on humans or in the context of business 

innovation are customers and consumers who are the end users of 

the products and services produced. 

The design thinking process combines three elements, 

namely: users (humans as users), technology as a facilitator of 

innovation, and the business itself as a place where innovation is 

implemented. The key to the process is to empathize with the user 

or user (end consumer) to find unmet needs by understanding 

beliefs, values, motivations, behaviors, constraints, benefits, and 

challenges. It is also to conceptualize innovative solutions. 

1.3. Objective 

This study aims to use a design thinking approach to formulate 

innovative and market-friendly product development strategies 

and determine the value of chemical content contained in taro 

chips. 

2. MATERIALS AND METHODS  

2.1. Research Location 

The research was conducted in Padang Panjang City, West 

Sumatra Province. The research focused on Sigando Village, 

Koto Panjang Village, and Silaing Atas Village as the center of 

the taro chip industry. The research location was chosen 

intentionally or through purposive sampling, researchers consider 

that this village is the center of taro chips. 

2.2. Materials and Methods 

The materials used in this study include taro tubers obtained from 

Padang Panjang Market, cooking oil, salt, red chili, and garlic. 

The tools used in this research are questionnaire forms, office 

stationery, stoves, woks, bamboo sticks, plastic buckets, basins, 

tuber slicers, tuber peelers, scales, plastic, blenders, wooden 

spoons, and sealer 

2.3. Research Design 

The researcher will explore business development strategies 

through the application of design thinking phases which include 

five steps: 1) Empathy, 2) Defining, 3) Ideation, 4) Prototype, 5) 

Testing. The process of collecting data by sending questionnaires 

to taro chip customers from industrial centers that offer 

significant value based on the results of the business feasibility 

assessment. In this phase, the research is qualitative and 

descriptive. 

2.4. Research Procedure 

The research method used is a descriptive qualitative approach, 

which emphasizes the collection and analysis of descriptive data 

[5]. In this research, the main approach adopted is a descriptive 

qualitative method to understand the business environment of the 

taro chips industry and evaluate the application of design thinking 

in business growth, because this method offers a thorough 

understanding of the obstacles faced by the industry and 

facilitates an in-depth investigation of the use of design thinking. 

Data was collected through interviews, observations, and 

literature reviews. Interviews were conducted with industry 

owners to gain clearer insight into the obstacles they face, the 

marketing tactics they have implemented, and their hopes for 

business growth. Additionally, a literature review was conducted 

to gain comprehensive insight into the idea of design thinking, its 

application in business growth, and its role as a marketing 

instrument. 

The collected data was analyzed using a qualitative approach, 

including thematic grouping and data coding to identify relevant 

patterns and findings. The results of the analysis will be used to 

understand the challenges faced by the taro chips industry in 

Padang Panjang City in using marketing tools, as well as 

designing appropriate solutions using the concept of design 

thinking. This design thinking method focuses attention on 

human needs, where identifying individual or group needs is a 

key factor in achieving business success [6]. Design thinking can 

help businesses get ideas and solve problems [7]. 

2.5. Analysis Method 

The analysis observed in this study such as moisture content using 

the oven method, ash content using the method of soaking, 

protein content using the micro Kjeldahl method, fat content 

using the Soxhlet method, and carbohydrate content using the 

differentiation method. 

3. RESULTS AND DISCUSSION 

3.1. Application of design thinking method to taro 

chips 

This design thinking method is usually used to solve user-

centered problems. The design thinking method is implemented 

by presenting ideas in the form of solving problems and needs of 



D A SARI/ASIAN JOURNAL OF APPLIED RESEARCH FOR COMMUNITY DEVELOPMENT AND EMPOWERMENT. VOL 9 (2025), NO.1 

 

https://doi.org/10.29165/ajarcde.v9i1.594  Sari et al 60 

each user and creating them, adjusting to user needs, 

implementing designs by paying attention to some of them, 

understanding problems, and seeing the needs and challenges of 

the business being run [8]. 

Preliminary studies were carried out by observation, 

distributing questionnaires, and interviews. Observation activities 

are carried out to observe the shape of the product, and the 

packaging used by the taro chip industry to its buyers. Then the 

preliminary study continued with the distribution of 

questionnaires to a total of 120 taro chip buyers in four taro chip 

industries. Based on the distribution of this questionnaire, it was 

found that 85 out of 120 respondents expressed boredom with the 

shape and taste (original) of taro chips produced by four 

industries, then there was concern regarding environmental 

problems with the packaging used to package taro chips and the 

lack of information on taro chip packaging. So it can be 

concluded that there are respondents' concerns regarding the use 

of packaging used today and the use of packaging in question 

refers to the use of plastic packaging. 

3.1.1. Phase Empathy 

At this stage, data collection was carried out on the target taro 

chip industry. The target taro chip industry consists of taro chip 

industry owners and consumers. The data collection activities 

carried out were exploratory interviews. The exploratory 

interview is an interview method that begins with general 

questions to find out the characteristics and practices of taro chip 

business actors and consumers in carrying out an activity [9]. 

The journey taken by taro chip industry players in processing 

consumer orders begins with the stage of selecting the packaging 

to be used. At this stage, industry players try to choose the size 

that suits the available portions and look for examples of suitable 

packaging to wrap their food. In addition, in choosing this 

packaging, industry players lack references regarding 

environmentally friendly packaging materials so they often 

ignore environmentally friendly aspects in choosing packaging. 

In addition, in the process of purchasing the selected packaging, 

industry players seek and obtain packaging that follows what is 

available on the market. 

3.1.2. Phase Define 

This phase is carried out to define the problems and challenges 

that become the basis for the emergence of an idea. After 

identifying what problems the user is currently facing. The next 

stage is to determine the main problems faced by Micro, Small, 

and Medium Enterprises (MSMEs). This stage is a very important 

part, where a designer must describe and analyze the core of the 

problem in detail so that the right solution can be found in the 

next stage [10]. This is done to determine user needs. For this 

reason, what must be done is to determine the problem to be 

solved [11]. 

At this stage, the needs required by the target user are 

identified and clarified. Identification of needs is carried out 

based on the results of exploratory interviews conducted at the 

Empathize Stage. The identified needs are then explained further 

in the form of a point of view. The point of view summarizes an 

explanation of who the target user being researched is, what the 

needs of the target user are, and what knowledge has been gained 

based on the results of the empathy that has been carried out. As 

can be seen in Table 1, two points of view have been identified. 

The first point of view is for the owner of the taro chips industry, 

the second point of view is for buyers of taro chips. Based on the 

defined point of view, it can be seen that different needs are 

identified. The taro chips industry requires safe packaging to 

package food. Apart from that, the taro chips industry also 

requires packaging that is the right size for the portions provided  

Table  1. Point of view 
Point of View 1 

User Owner of the taro chips industry in Padang 

Panjang 

Needs Packaging with a size that fits the portion 

provided and is tight and safe to pack taro 

chips 

Insight  Packaging that is practical for consumption, 

easy, and safe when consumed 

Point of View 2 

User Buyers who purchase taro chips 

Needs Packaging that can be a container for taro 

chips directly and tightly and safely to pack, 

with materials that are environmentally 

friendly and reusable and have new flavors 

of taro chips and new forms of chips 

produced. 

Insight  To be able to consume food under safe 

conditions and be able to consume food and 

beverages practically while paying attention 

to the environmental aspects of the 

packaging, and enjoy new flavors of taro 

chips and shapes.  

 

Current packaging still pays little attention to its packaging design 

in terms of visual appeal and functional appeal which results in a 

lack of consumer interest in the market. The old packaging design 

made by the taro chips industry has not met the requirements of a 

packaging design that has attractiveness so improvements need to 

be made because it is considered less attractive in terms of visuals 

such as the use of colors, font types, the use of images on the 

packaging and the layout of the labels used.. 

3.1.3. Phase Ideation 

The third phase is where the process that produces the solution 

occurs. In this phase, it is expected to start thinking “outside the 

box”. Starting with identifying new solutions based on the 

problem statement generated from the define phase. If there is 

stagnation, then the perspective on the problem should be 

changed [12]. 

This stage is a stage carried out in the process of finding 

solutions that can answer the needs that have been identified in 

the previous stage. At this ideate stage, the search for ideas is 

carried out with the Brainwriting process, the results of which are 

arranged based on priorities using a 2x2 matrix and selected using 

dot voting and continued with the benchmarking process to find 

ideas again before proceeding to the prototyping stage. The 

brainwriting process involves 4 owners of the taro chips industry, 

4 buyers, and one person who acts as a designer. The ideas 

generated from this brainwriting process can be seen in Tables 2 

and 3. 
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Table 2. Packaging Brainwriting Ideas 
Materials 

1. Paper-based packaging 

2. Plastic-coated packaging on the inside 

3. Aluminum and paper-based packaging 

Shape 

1. Bowl-shaped packaging 

2. Standing Pouch packaging 

Innovation 

1. Packaging with a zip and lock system on the lid 

2.  Stackable packaging 

3. Providing recycling steps on the packaging 

Table 3. Brainwriting Result Idea Taste and Shape of Taro 

Chips 

Flavor 

1. Cheese taro chips 

2. Balado taro chips 

3. Balado taro chips with lime leaves 

Shape of chips 

1. Spiral 

2. Random 

 

3.1.4. Prototype Phase  

A prototype is a tangible result of an idea that can be seen as 

a physical object and is able to interact more intensely with the 

human senses, not only in the visual aspect alone [10]. At this 

stage, the initial design of the product is made to identify errors 

or deficiencies and look for new opportunities that may exist. To 

do this, the initial design will be tested by users to get the right 

feedback, which will help improve the design [13]. 

Prototype, After going through the previous three stages, 

namely the empathize, define and ideate stages, at this stage, the 

prototype design of the packaging design to be made begins. 

Several things will be discussed at this stage, namely using visual 

strategies such as packaging design style, packaging shape, 

packaging typography, packaging color and illustrations on the 

taro chip product packaging. And at this stage, execution and 

validation are also carried out through group discussions with the 

taro chip business owner. This prototype was tested together with 

the taro chip business owner himself. So when there is input, 

improvements will be made to the prototype so that it produces a 

maximum prototype. 

The prototype that was designed is divided into three large 

parts. The first part is a prototype regarding the packaging 

material for taro chips. The second part is a prototype of a sticker 

that can be attached to the packaging. The third part is a prototype 

of a new form of taro chips that will be promoted and the fourth 

part is a variation of the taste of orange balado taro chips. The 

packaging design can be seen in Figure 1. 

 

 

Figure 1. Taro chips packaging design 

The initial prototype is related to packaging materials. The 

material used for taro chip packaging is aluminum. Aluminum 

packaging consists of packaging made of aluminum foil or 

aluminum foil. Aluminum packaging has many uses, such as 

Food and beverage packaging: Aluminum foil is used to wrap 

food and beverages that require special protection, such as 

maintaining taste or crispiness. 

This packaging material offers the benefit of creating a simple 

and sophisticated impression at the same time because it looks 

more attractive than other plastic options. Furthermore, for the 

packaging design, the researcher made it by making a label sticker 

which will then be attached to the packaging. For the packaging 

design, the researcher made a packaging label sticker which will 

be attached to the packaging, similar to the initial prototype. 

There is a development of the taro chips logo in the new 

packaging design which is attached to the side of the packaging. 

There is an additional photo of the taro chips product. The use of 

this photo is intended to provide information to consumers about 
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the contents of the product and its appeal. The following is the 

result of the square-shaped taro chips logo design shown in Figure 

2. 

Creating a new packaging design that is simpler, attractive, 

and functional packaging design is one of the key factors in 

influencing consumer purchasing decisions. The Padang Panjang 

taro chips industry can be improved by developing a simpler and 

more modern packaging design. 

3.1.5. Testing 

The fifth or final stage of design thinking is to conduct user 

testing. In the final stage of the design thinking process, designers 

will conduct trials to obtain feedback to improve existing 

solutions and make the product even better. User feedback is 

useful for identifying the advantages and disadvantages of the 

product so that improvements can be made [13]. In this testing 

stage, designers can make changes and improvements to 

eliminate problem solutions and gain the deepest possible 

understanding of the product and its users. 

3.2. Chemical Analysis of Taro Chips 

Taro chips resulting from design thinking need to be chemically 

analyzed to determine the nutritional content of the taro chips 

produced. The analysis carried out is the analysis of water 

content, ash content, protein content, fat content, and 

carbohydrate content. The analysis was carried out at the Vahana 

Scientific Laboratory in Padang City, West Sumatra

 

Figure 2. Taro Chips Packaging Sticker/Logo 

.  Table 4. Chemical Analysis of Taro Chips Resulting 

from Design Thinking 

Parameter Average ± SD 

Water content (%) 5.08  ± 0.61 

Ash content (%) 1.62  ± 0.36 

Protein content (%) 3.08 ± 0.12 

Fat content (%) 26.67 ± 0.17 

Carbohydrate content (%) 63.56 ± 0.30 

 

Water is an essential element in taro chips because it can 

affect the sensory characteristics of the chips. Water is a medium 

for biochemical reactions, including producing free fatty acids, 

protein degradation, and hydrolysis [14]. [15] showed that the 

water content in food ingredients affects the overall water 

content. The findings from the variance analysis presented in 

Table 4 show that the water content of taro chips is 5.08%. This 

occurs because the taro chip production process involves around 

10-15 minutes of frying. The thickness of the taro tuber slices will 

affect the water content of the taro chips and is directly related to 

the temperature and time of the frying process. Excessive water 

content not only affects sensory quality but also affects the shelf 

life of the chips [16]. Ash is an inorganic residue resulting from 

the combustion or oxidation of organic compounds found in food 

ingredients. Ash content is included in the proximate analysis of 

food ingredients, which aims to assess the product's nutritional 

value, especially to measure the mineral content [17]. The results 

of the variance analysis of taro chips showed an ash content of 

1.62%. The ash content of the taro chips produced meets the SNI 

quality standards for cassava/taro chips. SNI 01-4305-1996 is not 

more than 2.5%. The higher the ash content in the food material 

obtained, the higher the mineral content. The ash content reflects 

the level of cleanliness of a product because it can indicate the 

presence of mineral or metal contamination that is not soluble in 

acid [17].  

The frying method causes a significant decrease in nutritional 

value because the high temperature used during frying can 

damage nutrients such as protein. The results of the analysis in 

Table 4 show that taro chips have a protein content of 3.08%. The 
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cooking method can reduce the protein content in food 

ingredients, and higher temperatures can accelerate the protein 

denaturation process [18], which causes a decrease in the protein 

content in the ingredients [19]. In addition, the length of the frying 

process can affect the protein content; as the frying time 

increases, the protein content decreases [20]. 

According to the findings of the fat content analysis in Table 

4 above, taro chips contain 26.67% fat. The increase in fat content 

in fruit chips is due to the absorption of cooking oil during the 

frying process and the duration of frying, which causes an 

increase in the fat content in the chips. This is in line with research 

[20], because the fat content in taro chips in all treatments varies 

slightly, ranging from 24.97% to 25.80%. When frying, oil will 

be absorbed into the ingredients, meaning that the higher the 

temperature and the longer the frying time, the more water will 

evaporate and cavities will be formed that can be filled with oil 

as a frying medium [21]. Based on the results of the carbohydrate 

analysis shown in Table 4, taro chips contain 63.56% 

carbohydrates. The carbohydrate content is influenced by a 

decrease in water content, ash content, fat content, and protein 

content, meaning that carbohydrate content depends on the 

reduction factor. This is in line with research [20] which shows 

that the increase in carbohydrate content in chips can be caused 

by the loss of water content in the chips, causing the concentration 

and increase in carbohydrates to be higher. 

4. CONCLUSION 

From the design thinking results, it was found that HDPE plastic 

packaging was replaced with aluminum foil standing pouch 

windows, the shape of taro chips changed from round to irregular, 

and flavor innovation produced spicy taro chips with the addition 

of lime leaves. By combining various flavor choices and 

perfecting the packaging design of taro chip products, sales can 

be boosted and customer satisfaction can be increased. Based on 

chemical analysis, taro chips containing 5.08% water, 1.62% ash, 

3.08% protein, 26.67% fat, and 63.56% carbohydrates meet the 

SNI 01-4305-1996 standards. 

 

REFERENCE 

 
[1]      Yuliani, S. 2013. Karakteristik Psikokimia umbi dan 

Tepung Talas Beneng (Xantosoma undipes K.koch) 

Hasil Budidaya dan Liar. Skripsi. Faperta. Universitas 

Sultan Ageng Tirtyasa. 

[2] Darmawan, A. 2018. Analisis Kelayakan Usaha dan 

Potensi Pengembangan Produk Makanan di Kota 

Padang Panjang. Jurnal Ekonomi dan Bisnis, 16:(1), 

67-76. 

[3] Widyastuti, A., Handayani, T., & Prabowo, H. 2020. 

Analisis Kandungan Gizi Talas dan Potensinya dalam 

Pengolahan Makanan. Jurnal Teknologi Pangan, 10(1), 

23-30. 

[4] Husein. U. 2018. Studi Kelayakan Bisnis. Gramedia 

Pustaka Utama: Jakarta. 

[5] Hanyfah, S., Fernandes, G. R., & Budiarso, I. 2022. 

Penerapan Metode Kualitatif Deskriptif Untuk Aplikasi 

Pengolahan Data Pelanggan Pada Car Wash. Semnas 

Ristek (Seminar Nasional Riset Dan Inovasi 

Teknologi), 6(1), 339-344. 

[6] Astuti, Y. P. D., Prasadhya, I. B. G., Mulya, D. N., & 

Tama, A. U. A. 2023. Perluasan Pemasaran Industri 

Melalui Design Thinking, Rebranding, Dan 

Pemanfaatan Marketplace Di Kecamatan Wedi 

Kabupaten Klaten. Jurnal Bakti Humaniora, 3(1), 20-

27. 

https://doi.org/https://doi.org/10.35473/bh.v3i1.2429. 

[7] Raja Ainya Alfatiha, & Sukoco, I. (2021). Penerapan 

Metode Design Thinking Terhadap Pemasaran Produk 

Pada Coffee Shop Rimbun. Jurnal Bahtera Inovasi, 

5(1), 49-56. https://doi.org/10.31629/bi.v5i1.3710. 

[8] Mucjal, Aikal Alfrian, Galang Prihadi Mahardhika, and 

Beni Suranto. 2021. “Perancangan Ivent: Aplikasi 

Berbasis Android dengan Pendekatan Design 

Thinking” Automata 2.1.  

[9] Buchanan, R. 2019. Systems Thinking and Design 

thinking: The Search for Principles in the World We are 

Making. She ji, 85-104. 

[10] Yulius. Y. 2021. Metode Design Thinking Dalam 

Perancangan Media Promosi Kesehatan Berbasis 

Keilmuan Desain Komunikasi Visual. Besaung Jurnal 

Seni Desain Dan Budaya. 6:(2). 

[11] Pardede, EYR, & Simanjuntak, M. 2022. Penguatan 

Pemasaran Digital UMKM menggunakan Metode 

Desain Pemikiran (Studi Kasus: UMKM Keripik Cap 

Rumah Adat Minang, UD Rezeki Baru). Jurnal Studi 

Manajemen Dan Bisnisbahasa Indonesia: 9:(2), 119-

133.  

[12]  Baskoro, ML, & Haq, BN. 2020. Penerapan Metode 

Design Thinking Pada Mata Kuliah Desain 

Pengembangan Produk Makanan. Jurnal IKRA-ITH 

HumanioraBahasa Indonesia: 4:(2), 83–Nomor 9. 

[13] Fitria, M., Pandin, AT, Shabrina, A., Gunawan, D. F., 

Prianka, WT, & Gunadi, H. 2023. Penerapan Desain 

Pemikiran dalam Perancangan Strategi Pemasaran 

UMKM Jahe Cap Maher. Jurnal Penelitian Bisnis Dan 

PariwisataBahasa Indonesia: 3:(1), 1-10. 

[14] Daulay, N. K. 2018. Penentuan Kadar Air, Kadar 

Kotoran, dan Kadar Asam Lemak Bebas (ALB) dari 

Inti Sawit Produksi PTPN IV Medan. Skripsi. 

Departemen Kimia, Universitas Sumatera Utara: 

Sumatera Utara. 

[15] Risnawati, Y. 2015. Komposisi Proksimat Tempe yang 

Dibuat Dari Kedelai Lokal dan Kedelai Impor. Skripsi.  

Program Studi     Ilmu     Gizi     Universitas 

Muhammadiyah Surakarta. 

[16] Breemer, R., Palijama, S., & Palijama, F. R. 2018. 

Pengaruh Pengaturan Suhu Penggorengan Vacum 

Terhadap Sifat-Sifat Kimia Keripik Salak (Salaca 

edulis Reins). Agritekno, Jurnal Teknologi Pertanian. 

7:(2): 56-59.  

[17] Utami. G dan Wiwik S. 2017. Analisis Studi Kelayakan 

Usaha Bisnis Cassava Chips di Perumahan Mardani 

Raya. Jurnal Integrasi Sistem Industri. Vol 4 No 1:35-

44. 

[18] Lastriyanto, A., Argo, B. D., & Pratiwi, R. A. 2021. 

Karakteristik Fisik Dan Protein Fillet Daging Ikan Lele 

Beku (Clarias batrachus) Hasil Penggorengan Vakum. 

Jurnal Keteknikan Pertanian Tropis dan Biosistem, 

7:(1), 87-96. 

[19] Sundari, D., Almasyhuri, dan Astuti L. 2015. Pengaruh 

Proses Pemasakan Terhadap Komposisi Zat Gizi Bahan 

Pangan Sumber Protein. Media Litbangkes, Vol. 25:4, 

235-242. 

[20] Iskandar, H. Patang, P. dan Kadirman, K. 2018. 

Pengolahan Talas (Colocasia esculenta L) Menjadi 

Keripik Menggunakan Alat Vakum Fraying Dengan 

Variasi Waktu. Jurnal Pendidikan teknologi pertanian. 

4:(1) 29-42. 
[21] Manurung, Oktavianus. 2011. Pengaruh Suhu Dan 

Waktu Penggorengan Hampa Terhadap Mutu Keripik 

Ikan Lemuru (Sardinella longiceps). [Skripsi]. Bogor: 

Fakultas Teknologi Pertanian, Institut Pertanian Bogor. 

https://doi.org/https:/doi.org/10.35473/bh.v3i1.2429
https://doi.org/10.31629/bi.v5i1.3710

