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ABSTRACT 

Food waste is a global issue aligned with the Sustainable Development Goals (SDGs). In 

Indonesia, jackfruit (Artocarpus heterophyllus) seeds are often discarded as waste despite their 

high nutritional content. Processing the seeds into plant-based milk is a promising food 

diversification option. Objective: This study aimed to review the literature on the processing, 

nutritional content, and health benefits of jackfruit seed milk. Methods: A literature review was 

conducted by analyzing secondary data from Google Scholar, PubMed, and Garuda published 

between 2015 and 2025. Results: Jackfruit seed milk contains high protein (12.19 g/100 g), 

carbohydrates, phosphorus, calcium, and vitamin C. Reported health benefits include increased 

hemoglobin levels in third-trimester pregnant women, support for digestive health (as a source 

of prebiotics and fiber), control of blood glucose and cholesterol, and potential anti-aging and 

anticancer properties. Conclusion: Jackfruit seed milk is an economical and nutritious food 

alternative that supports public health, including reproductive and metabolic health. 
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INTRODUCTION 

Indonesia's Sustainable Development Goals (SDGs) roadmap towards 2030 includes Goal 2 

(Zero Hunger) and Goal 12 (Responsible Consumption and Production). Both goals emphasize 

the urgency of food diversification and natural resource efficiency to minimize food waste 

(Ministry of National Development Planning/Bappenas, 2021). In line with this commitment, 

Indonesia, as a tropical country, has a significant opportunity to optimize its previously 

neglected local biodiversity. One potential that has not been fully utilized is jackfruit seeds, or 

"beton." Jackfruit (Artocarpus heterophyllus) is very common in Indonesia (Nisrina & 

Gusnadi, 2023). Often, only the fruit is consumed or processed, while the seeds are simply 

discarded and become food waste. However, jackfruit seeds contain many beneficial 

substances (Celestial et al., 2023; Septiarin et al., 2025). Jackfruit seeds are round to oval and 

bilobed; the average number of seeds per jackfruit is 30 to 50, with a seed-to-fruit ratio of about 

one-third, with the remainder being skin and flesh (Sulastri et al., 2018). Utilizing jackfruit 

seed waste into economically valuable products is one solution to reduce environmental 

pollution while supporting food security. 
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One potential food diversification option is processing jackfruit seeds into jackfruit seed juice 

or milk. Plant-based milk has recently become a popular consumption trend, especially among 

vegetarians or those with lactose intolerance (the inability to digest lactose in cow's milk). 

However, comprehensive information on the specific benefits of jackfruit seed milk remains 

scattered across various studies. A literature review is needed to summarize the scientific 

evidence regarding the nutritional content and health benefits of jackfruit seed milk to provide 

a scientific basis for its development in the community. 

This article aims to review the literature related to the manufacturing process, nutritional 

content, and health benefits of jackfruit seed milk as a nutritious food alternative that is 

economical and easily accessible to the general public. 

METHODS 

Research design 

The method used in writing this article is a literature review. The research design focused on 

collecting and analyzing secondary data from various scientific articles, national and 

international journals, and research findings relevant to the topic of jackfruit seed milk and 

other jackfruit seed waste processing. 

Search strategy and inclusion criteria 

Data sources were obtained through searches on Google Scholar, PubMed, and Garuda 

databases with the search keywords "Jackfruit seed milk", "concrete milk", "Jackfruit seed 

milk", "Nutritional value of Artocarpus heterophyllus seeds", and "Benefits of jackfruit seeds". 

The inclusion criteria for the literature used were articles published within the last 10 years 

(2015–2025), available in full text, and specifically discussing the nutritional content, 

processing, or health benefit tests of processed jackfruit seeds. 

Data analysis 

The collected data was then analyzed descriptively and qualitatively to draw conclusions about 

the potential and benefits of jackfruit seed milk without using statistical procedures. The data 

analysis procedure was carried out by summarizing key findings, comparing results between 

studies, and organizing them systematically. 
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RESULTS 

Jackfruit seed milk processing process 

Based on the results of a literature review, the processing of jackfruit seed milk generally 

includes cleaning the seeds, boiling, peeling the seed coat, grinding with water, filtering the 

jackfruit seed extract, and re-boiling the jackfruit seed extract (Daniela et al., 2025). Several 

studies have also developed innovations by adding other components, such as moringa leaf 

extract (Daniela et al., 2025) and palm sugar, to improve the sensory characteristics and 

functional value of the product. Jackfruit seed milk can also be further processed into a 

probiotic drink (Nirmalasari et al., 2023). 

Processing jackfruit seeds into flour has been reported to meet the quality requirements of the 

Indonesian National Standard (SNI) 3751:2009 (Rakhmawati & Musdholifah, 2019). This 

finding demonstrates that jackfruit seeds can be processed into various food products with 

standard quality. 

Nutritional profile of jackfruit seed milk 

Based on analysis, jackfruit seed milk has nutritional content comparable to other plant-based 

milks (Sulastri et al., 2018). Jackfruit seeds contain protein and carbohydrates, which are 

beneficial for muscle growth and repair of damaged cells.(Mustaghfiroh & Asiyah, 

2019)Jackfruit seeds contain 12.19 g of protein per 100 g, which is reportedly higher than wheat 

flour (Diningrum & Antika, 2024). Jackfruit seeds also contain 165 kcal of energy, as well as 

phosphate, fat, and potassium (Arpit & John, 2015). Potassium is an important electrolyte for 

the body, especially in regulating blood pressure; electrolyte balance, such as sodium and 

potassium, is associated with blood pressure in adolescents (Polii et al., 2016). 

In addition to macronutrients, jackfruit seed milk contains micronutrients, namely vitamin C at 

13.8274 mg/100 g, phosphorus at 38.9844 mg/100 g, and calcium at 39.2461 mg/100 g 

(Meiranny et al., 2024). Jackfruit seeds are also a source of minerals because they contain 

magnesium, oleic acid, and linoleic acid (Hajj et al., 2022). Minerals play a role in regulating 

inflammation and optimizing the immune system (Shah & Ershler, 2007). Jackfruit seeds also 

contain vitamin A which is beneficial for eye health and contributes to the balance of T cell 

differentiation and inflammatory diseases throughout the body, in addition to thiamine and 

riboflavin (Swami & Kalse, 2019; Thirunavukarasu et al., 2022). Thiamine is a water-soluble 
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vitamin that plays a crucial role as a coenzyme in carbohydrate metabolism, and its deficiency 

can lead to the accumulation of pyruvic and lactic acids in body tissues (“Requirements of 

Vitamin A,” 1967). Riboflavin is an essential micronutrient that plays a role in oxidation-

reduction processes and cellular energy metabolism and is an indicator for assessing 

development, growth, and nutritional status (Levit et al., 2021; “Requirements of Vitamin A,” 

1967). 

In terms of fiber, the crude fiber test in jackfruit seed milk (per 100 g) showed a content of 

8.804%, higher than the fiber content of unprocessed jackfruit seeds (2.14%). This occurs 

because the fiber in jackfruit seeds is insoluble in water and therefore remains carried in the 

jackfruit seed juice. Thus, jackfruit seed milk is a plant-based milk that is rich in fiber compared 

to other plant-based milks, including soy milk, and has a competitive nutritional profile 

(Sulastri et al., 2018). The main nutritional content of jackfruit seeds based on proximate 

analysis can be seen in Table 1. 

Table 1.Nutritional content of jackfruit seeds (per 100 g) 

Nutritional components Amount Unit 

Energy 165 kcal 

Protein 12.19 g 

Calcium 39.24 mg 

Phosphorus 38.98 mg 

Vitamin C 13.82 mg 

Fiber (dairy products) 8,804 g 

Notes. Data sources: energy (Arpit & John, 2015); protein (Diningrum & Antika, 2024); calcium, 

phosphorus, and vitamin C (Meiranny et al., 2024); fiber in dairy products (Sulastri et al., 2018). 

DISCUSSION 

This discussion outlines the health benefits of jackfruit seed milk based on the reviewed 

literature, namely on reproductive health and prevention of anemia, as well as prevention of 

metabolic diseases and digestive disorders. 

Benefits of jackfruit seed milk for reproductive health and preventing anemia 

Jackfruit seed milk is beneficial in increasing hemoglobin (Hb) levels in pregnant women in 

the third trimester (Meiranny et al., 2024). Hemoglobin functions to transport oxygen and 

distribute nutrients throughout the body's tissues. This increase in Hb levels is thought to be 

related to the iron (Fe) content in jackfruit seed milk; iron plays a role in helping red blood cell 
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formation and hemoglobin synthesis (Indraswari et al., 2020). Furthermore, vitamin C, at 

13.8274 mg/100 g, helps maximize iron absorption (Krisnanda, 2020; Meiranny et al., 2024). 

Iron and vitamin C play a crucial role in preventing anemia, including in adolescent girls 

(Indraswari et al., 2020; Krisnanda, 2020). Furthermore, the calcium and phosphorus contained 

in jackfruit seed milk are beneficial for supporting bone health (Meiranny et al., 2024). 

However, the iron content of jackfruit seed milk has not been reported quantitatively in the 

reviewed literature (Table 1), so further research is needed to strengthen the evidence for this 

benefit. 

The role of jackfruit seed milk in preventing metabolic and digestive diseases 

In vivo studies have shown jackfruit seed powder to be effective in preventing metabolic 

diseases caused by a high-sugar diet (HSD) (Alam et al., 2025). Jackfruit seeds can lower the 

glycemic index, maintain stable blood sugar levels after meals, and lower cholesterol. This is 

beneficial for preventing various chronic diseases such as diabetes, obesity, heart disease, and 

the risk of gallstones. It also helps the body absorb minerals because jackfruit seeds contain 

resistant starch (RS). RS is a type of dietary fiber that is currently attracting attention in health 

research, and studies in rice have shown that RS formation is influenced by a combination of 

the natural structure of starch (such as the amylose-amylopectin ratio) and the presence of other 

substances such as protein or fat (Shen et al., 2022). 

Jackfruit seeds also contain phytonutrients and bioactive compounds, including lectins such as 

artocarpin (Kushwaha et al., 2020), which have been linked to anti-aging, antihypertensive, 

antiulcer, and even anticancer activities (Fabil et al., 2024). However, this evidence generally 

comes from studies on jackfruit seeds or their extracts, so their effects on dairy products require 

further investigation. 

For digestive health, jackfruit seed milk has the potential to be a source of prebiotics. Prebiotics 

are substances that cannot be digested in the digestive tract but serve as a food source for good 

bacteria in the intestines (Ignatova et al., 2025; Nirmalasari et al., 2023). Furthermore, jackfruit 

seeds can help prevent constipation due to their relatively high fiber content (Waghmare et al., 

2019). This is relevant because the 2023 Indonesian Health Survey (SKI) reported that 

approximately 96.7% of the population aged ≥5 years did not consume enough vegetables and 

fruit (Ministry of Health of the Republic of Indonesia, 2024), indicating that daily fiber intake 

is inadequate compared to the requirement of 20–37 g/day for age groups (Ministry of Health 
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of the Republic of Indonesia, 2019). With a crude fiber content of 8.804%, jackfruit seed milk 

has the potential to help meet daily fiber needs (Sulastri et al., 2018). 

Overall, the reviewed literature demonstrates the potential of jackfruit seed milk as a functional 

food based on local ingredients. However, most of the evidence comes from studies on jackfruit 

seeds, flour, or extracts, while direct evidence of the benefits of jackfruit seed milk in this 

literature is limited to one study in pregnant women in their third trimester (Meiranny et al., 

2024). Further research, particularly clinical trials with larger sample sizes and analysis of iron 

and other micronutrient levels in jackfruit seed milk, is needed to strengthen this evidence. 

CONCLUSION 

Based on a literature review, it can be concluded that jackfruit seeds (Artocarpus heterophyllus) 

have great potential to be processed into highly nutritious and economical plant-based milk. 

Jackfruit seed milk has a competitive nutritional profile, particularly protein content reaching 

12.19 g/100 g, high crude fiber (8.804%), and important micronutrients such as calcium, 

phosphorus, and vitamin C. The health benefits of consuming jackfruit seed milk include its 

ability to increase hemoglobin levels in pregnant women in the third trimester, maintain 

digestive health through prebiotic properties, and prevent degenerative diseases such as 

diabetes and hypercholesterolemia thanks to its resistant starch and antioxidant content. 

Utilization of jackfruit seed waste not only supports the diversification of functional foods but 

also contributes to the reduction of food waste in line with the sustainable development goals 

(SDGs). It is recommended that wider socialization regarding appropriate processing 

techniques and the development of flavor variations be carried out to increase public 

acceptance. 

LIMITATION 

This literature review has several limitations. First, the search was conducted in only three 

databases (Google Scholar, PubMed, and Garuda) covering publications from 2015–2025 and 

only full-text articles, so some relevant research may have been missed. 

Second, the analysis was qualitative descriptive without study quality assessment or statistical 

synthesis, so the strength of evidence between studies could not be formally compared. Third, 

most of the studies reviewed examined jackfruit seeds, flour, or extracts, not jackfruit seed 

milk; human evidence is limited to one study in pregnant women in the third trimester, and iron 
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levels in jackfruit seed milk have not been reported quantitatively. Therefore, the described 

health benefits should be interpreted with caution and cannot be generalized. 
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