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Abstract 

The study explores the nutritional and antinutritional properties of Flacourtia indica (Burm.f.) Merr., 

emphasizing its potential as a functional food source and its applicability in value-added products. 

Nutritional analysis revealed that raw fruit possesses a calorific value of 224.28 Kcal per 100 g, 

primarily derived from carbohydrates (49.77 g/100 g) and moderate protein content (3.69 g/100 g). The 

fruit is rich in essential minerals, including calcium (3715 mg/kg), sodium (32180 mg/kg), potassium 

(182.19 mg/kg), and iron (68.2 mg/kg), along with notable levels of Vitamin C (3.21 g/100 g). Its low-

fat content (1.16 g/100 g) and high moisture content (43.17 g/100 g) enhance its dietary appeal but pose 

challenges to shelf life. Antinutritional analysis identified compounds such as tannins (163.23 mg/100 

g), oxalates (21.82 mg/100 g), and phytates (4.49 mg/100 g), which may reduce nutrient bioavailability 

but can be mitigated through appropriate processing methods. Value-added products, including jam and 

jelly, demonstrated improved shelf life and convenience. The jam exhibited a calorific value of 322.29 

Kcal per 100 g, with high carbohydrate (78.61 g/100 g) and sugar content (11.66 g/100 g), while the 

jelly provided 336.87 Kcal per 100 g, with carbohydrates at 82.26 g/100 g and sugars at 12.11 g/100 g. 

Both products serve as energy-dense options but lack crude fiber, necessitating moderate consumption. 

This study highlights the nutritional potential of Flacourtia indica and its processed derivatives, 

suggesting its role in addressing food security in rural and tribal communities while emphasizing the 

need for further research to optimize its nutritional benefits and mitigate antinutritional factors. 

 
Keywords: Flacourtia indica (Burm.f.) Merr., nutritional properties, antinutritional properties 

 

Introduction 

Plants have been central to human survival for millennia, providing sustenance, medicine, 

and economic security. Forest ecosystems, which are rich in biodiversity, are particularly 

crucial in this regard, offering resources like wild edible fruits that contribute to the 

nutritional and economic well-being of indigenous and rural communities (Rabiei et al., 

2022) [19]. These fruits are often nutrient-dense, containing bioactive compounds that help 

combat malnutrition and prevent chronic diseases, such as cardiovascular disorders (Howes 

& Simmonds, 2014; Arruda et al., 2017) [11, 2]. For instance, fruits like Capparis mitchelii and 

Flacourtia jangomas are renowned for their high vitamin C content, which supports immune 

health (Biswas et al., 2022) [6]. The utilization of wild edible fruits not only plays a critical 

role in enhancing nutrition but also in combating food insecurity and improving public 

health. As global concerns over food insecurity and lifestyle diseases intensify, integrating 

wild plant-based foods into diets has emerged as a promising strategy, particularly in 

resource-constrained regions (Koffi et al., 2020; FAO, 2019) [13, 10]. Wild edible fruits often 

surpass their cultivated counterparts in nutritional value, being rich in proteins, vitamins, 

minerals, and phenolic compounds (Bhutia et al., 2018) [5]. Their consumption has been 

linked to a reduced risk of non-communicable diseases, further emphasizing their importance 

in addressing public health challenges (Koffi et al., 2020) [13]. In rural and tribal 

communities, these fruits provide essential nutrition and present significant income-

generation opportunities, which can contribute to local economic development. This directly 

contributes to achieving SDG 2 (Zero Hunger) and SDG 3 (Good Health and Well-being).  
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 Despite their potential, the broader utilization of wild edible 

fruits faces several barriers. These include limited consumer 

awareness, weak market demand, post-harvest losses, and 

insufficient research on their properties and applications. In 

India, nearly 30-40% of fruits are lost post-harvest, leading 

to significant economic and nutritional losses (Patil et al., 

2013) [8]. Although India is the world’s second-largest fruit 

producer, less than 2% of its fruit yield is processed, 

highlighting untapped potential for value addition through 

products like jams, jellies, and fruit bars (Patil et al., 2013) 

[8]. These value-added products could enhance food security 

while providing sustainable livelihoods for marginalized 

communities, supporting SDG 1 (No Poverty) and SDG 12 

(Responsible Consumption and Production). Among the 

many underutilized wild edible fruits, Flacourtia indica 

(Burm.f.) Merr., commonly known as Indian plum or Kakai, 

holds significant promise. Native to the tropical and 

subtropical regions of India, this medium-sized tree from the 

Flacourtiaceae family is characterized by sharp spines, a 

spreading canopy, and dark green leaves. Its fruits, which 

range from red to dark purple, are nutrient-rich, containing 

ascorbic acid, β-carotene, calcium, magnesium, and iron. 

Additionally, the fruits are a potent source of anthocyanins, 

bioactive compounds known for their strong antioxidant 

properties (Dubey & Pandey, 2013) [9]. Despite its 

nutritional benefits, Flacourtia indica remains underutilized 

due to challenges such as its short shelf life and 

susceptibility to browning during storage under high 

humidity and temperature conditions (Kota et al., 2012) [14]. 

Developing value-added products from Flacourtia indica 

can support SDG 12 and SDG 2, contributing to sustainable 

agriculture and food systems. The absence of systematic 

domestication and limited post-harvest technologies further 

restrict the commercialization of Flacourtia indica. Rapid 

browning caused by phenolic oxidation significantly limits 

its availability beyond the harvesting season (Kota et al., 

2012) [14]. To address these limitations, effective post-

harvest and processing techniques are essential to extend the 

fruit's shelf life and unlock its market potential. Developing 

value-added products like jams, jellies, and pickles can cater 

to evolving consumer preferences while providing economic 

benefits to local communities. These initiatives directly 

support SDG 8 (Decent Work and Economic Growth), 

particularly in rural areas where sustainable income 

generation is crucial. These initiatives reflect a growing 

global interest in promoting wild fruits as sustainable 

resources for food security and economic development, 

while also supporting the creation of sustainable industries 

and technologies that align with SDG 9 (Industry, 

Innovation, and Infrastructure). 

This paper seeks to explore the nutritional, medicinal, and 

ecological significance of Flacourtia indica. It also 

examines the challenges related to its cultivation and 

commercialization, while emphasizing its potential for value 

addition as a sustainable resource. By addressing research 

gaps and fostering awareness, this study highlights the 

transformative role that Flacourtia indica can play in 

advancing public health, ensuring food security, and driving 

rural development. Ultimately, the broader adoption of 

Flacourtia indica and similar underutilized fruits can help 

achieve the SDGs of eradicating hunger, promoting good 

health, fostering sustainable economic growth, and ensuring 

responsible consumption. 

 

Material and Methodology 

Fruit Collection and Preparation: The seasonal growth 

cycle of Flacourtia indica is marked by leaf shedding in 

early winter (December or January) and the emergence of 

new foliage in March, characterized by vibrant pink to red 

hues. Flowering occurs between January and March, 

preceding leaf development, while fruit ripening takes place 

from March to June over 60-80 days. Fruits pass through 

three distinct stages: immature (green), mature (purple-

green), and ripe (dark purple). The ripe fruits, which are a 

vital food source for birds aiding seed dispersal, are 

harvested carefully due to the sharp spines on branches. 

After collection, mature fruits are immediately sorted for 

seed extraction, while immature fruits are ripened in a 

shaded area with proper air circulation for 1-2 weeks. Any 

underdeveloped or infected fruits or seeds are discarded. 

The seeds are extracted by cutting the fruit in half or at the 

outer end, followed by sieving the seed-pulp mixture (Fig. 

1). The separated pulp is then utilized for preparing value-

added products. 

 

Nutritional Value Analysis: The nutritional composition of 

Flacourtia indica raw fruit was evaluated using standard 

protocols prescribed by the Food Safety and Standards 

Authority of India (FSSAI). The calorific value and total 

carbohydrate content were determined using the 

EBRS/CHEM/NV/01:2023 method. The total sugar content 

was analyzed following IS 2650:1975 (RA 2020), and total 

protein content was measured using IS 7219:1973 (RA 

2020). Moisture content was assessed based on IS 

1011:2002 (RA 2019), while total ash, crude fiber, and total 

fat were analyzed using IS 12711:1989 (RA 2020). Vitamin 

C content was quantified using IS 838:1970 (RA 2005), and 

Vitamin B1 content was determined using IS 5398:1969 

(RA 2020). Additionally, essential minerals, including 

calcium, magnesium, iron, potassium, sodium, copper, zinc, 

and phosphorus, were analyzed using methods described in 

the FSSAI Manual of Methods of Analysis of Foods for 

metals. These analyses provide a comprehensive 

understanding of the fruit’s rich nutritional profile. 

 

Antinutritional Analysis: The antinutritional factors 

present in Flacourtia indica raw fruit were evaluated using 

standard protocols prescribed by the Food Safety and 

Standards Authority of India (FSSAI) to understand their 

impact on nutritional bioavailability. Cellulose content was 

analyzed using the EBRS/SOP/CHEM/27 protocol, while 

the levels of total phenolic content, oxalate, phytate, tannins, 

and saponins were determined following the 

EBRS/SOP/CHEM/30 protocol. These analyses are essential 

for assessing the potential effects of antinutritional 

components on the consumption and utilization of the fruit's 

nutrients, helping to gauge its suitability for dietary 

applications. 

 

Value Addition: Value addition was explored by 

converting Flacourtia indica fruits into jam and jelly, 

demonstrating their versatility and economic potential. For 

jam preparation, the fruits were washed thoroughly, and the 

pulp was separated from the seeds. The pulp was cooked 

with sugar over low heat until dissolved and boiled, after 

which lemon syrup and food color were added. The mixture 

was further cooked until it thickened, and powdered green 

cardamom was incorporated for flavor. Once cooled, the 
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 jam was stored in airtight jars, making it suitable as a spread 

or dessert accompaniment. Similarly, for jelly preparation, 

the pulp was cooked with sugar until dissolved and boiled, 

followed by the addition of lemon syrup, food color, and 

corn starch dissolved in water. The mixture was stirred until 

it thickened, and powdered green cardamom was added for 

fragrance. The mixture was poured into a mold and cooled 

for 6-8 hours before being cut into small pieces, coated in 

powdered sugar, and stored in airtight jars. These value-

added products enhance the usability and marketability of 

the fruit. 

 

Nutritional Analysis of Value-Added Products: The 

nutritional composition of Flacourtia indica jam and jelly 

was analysed using standard protocols prescribed by the 

Food Safety and Standards Authority of India (FSSAI) to 

determine their quality and health benefits. The calorific 

value and total carbohydrate content were measured using 

the EBRS/CHEM/NV/01:2023 method, while total sugar 

content was evaluated using IS 2650:1975 (RA 2020). The 

total protein content (N×6.38) was determined based on IS 

7219:1973 (RA 2020), and moisture content was assessed 

using IS 4624:1978 (RA 2018). Total ash and crude fiber 

were analyzed as per IS 10226 (Part-I):1982 (RA 2020), and 

total fat content was determined using IS 4684:1975 (RA 

2020). These analyses provide valuable insights into the 

nutritional value of processed Flacourtia indica products, 

highlighting their potential as healthy and flavorful food 

options. 

 

Results  

Nutritional Composition: The nutritional analysis of 

Flacourtia indica raw fruit highlights its potential as a 

nutrient-rich food source. The calorific value of the fruit was 

found to be 224.28 Kcal per 100 g, making it a moderate 

energy-dense food. This energy value is primarily derived 

from its carbohydrate content, which was measured at 49.77 

g per 100 g, including 6.28 g of total sugars. This 

carbohydrate profile suggests that the fruit could serve as a 

valuable energy source, particularly in rural and tribal 

communities where food security is a concern. The protein 

content of Flacourtia indica was found to be 3.69 g per 100 

g, offering a moderate protein source that can contribute to 

the dietary needs of individuals in these communities. 

Additionally, the fruit has a relatively low fat content (1.16 

g per 100 g), which is beneficial for maintaining a balanced 

diet. The moisture content of 43.17 g per 100 g indicates 

that the fruit has a high water content, contributing to 

hydration but also impacting its shelf life, which is a known 

challenge for Flacourtia indica. The presence of essential 

vitamins and minerals further adds to the nutritional value of 

the fruit. Vitamin C was found to be 3.21 g per 100 g, 

offering antioxidant properties that support immune 

function. The fruit is particularly rich in calcium (3715 

mg/kg), sodium (32180 mg/kg), and potassium (182.19 

mg/kg), making it a valuable source of minerals critical for 

bone health, electrolyte balance, and overall metabolic 

functions. Additionally, significant amounts of magnesium 

(78.5 mg/kg), iron (68.2 mg/kg), and phosphorus (1832.5 

mg/kg) further enhance its potential as a functional food 

with health benefits (Table 1). 

 

Antinutritional Profile: The antinutritional analysis 

revealed the presence of compounds that could influence the 

bioavailability of nutrients. The fruit contains cellulose (5.8 

g per 100 g), which contributes to dietary fiber but may also 

affect the digestibility of other nutrients. The phenolic 

content (61.80 mg per 100 g) is beneficial for its antioxidant 

properties but can also inhibit the absorption of proteins and 

minerals. Similarly, oxalate (21.82 mg per 100 g) and 

phytate (4.49 mg per 100 g) may reduce the bioavailability 

of essential minerals such as calcium and iron, potentially 

limiting their nutritional benefits when consumed in large 

quantities. Tannins (163.23 mg per 100 g) and saponins 

(5.842 mg per 100 g) present in the fruit can also interfere 

with protein digestion and enzyme activity, although they 

may also possess therapeutic properties depending on their 

concentration (Table 2). While the presence of these 

antinutritional factors is a concern, their levels are not 

excessively high, and they may be mitigated through proper 

processing methods. This highlights the need for further 

research on the impact of these factors on human health and 

the development of effective techniques to reduce their 

negative effects during fruit processing. 

 

Nutritional Composition of Value-Added Products 
The value-added products-jam and jelly-derived from 

Flacourtia indica raw fruit exhibited distinct nutritional 

profiles (Figure 2 & Table 3). The jam, with a calorific 

value of 322.29 Kcal per 100 g, was found to have a high 

carbohydrate content (78.61 g per 100 g), of which 11.66 g 

is sugar. While this makes the jam a calorie-dense product, 

its nutritional benefits are concentrated in its energy 

provision, albeit with minimal protein (1.13 g per 100 g) and 

fat (0.37 g per 100 g). The jelly, similarly calorie-dense at 

336.87 Kcal per 100 g, has an even higher carbohydrate 

content (82.26 g per 100 g) and sugar content (12.11 g per 

100 g), making it a highly concentrated energy source. Both 

products, while providing an easy-to-consume form of the 

fruit, should be consumed in moderation due to their high 

sugar content and lack of crude fiber. The nutritional 

profiles of these value-added products show the fruit's 

potential for creating products with extended shelf life, 

which is essential for overcoming the storage limitations of 

fresh Flacourtia indica fruit. By transforming the fruit into 

jam and jelly, its shelf life is significantly improved, making 

it accessible for consumption over extended periods and 

beyond the traditional production season. 

 

Discussion 

The findings from this study highlight the nutritional 

richness of Flacourtia indica and its potential for addressing 

food insecurity, particularly in rural and tribal communities. 

The fruit's high content of carbohydrates, proteins, vitamins, 

and minerals makes it a valuable dietary addition. However, 

its limited shelf life and susceptibility to rapid browning, 

especially in tropical climates, present significant challenges 

for its widespread utilization (Kota et al., 2012) [14]. The 

fruit’s high levels of antioxidants, such as vitamin C and 

anthocyanins, along with essential minerals, suggest that 

Flacourtia indica could be a potent source of health 

benefits, particularly in combating nutritional deficiencies 

among underserved populations (Dubey & Pandey, 2013) [9]. 

The potential for processing Flacourtia indica into products 

like jam and jelly enables preservation, thereby extending its 

availability and ensuring year-round consumption. Bayang 

et al. (2021) [3] studied the nutritional properties of 23 wild 

edible fruits from Cameroon, demonstrating significant 
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 variations in dry matter, protein, carbohydrate, and bioactive 

nutrient content. Similarly, Khomdram et al. (2014) [12] 

reported high antioxidant activity and substantial nutritional 

content in underutilized fruits such as Elaeagnus pyriformis 

and Spondias pinnata, reinforcing the potential of such fruits 

as natural food supplements. These findings underscore the 

potential of Flacourtia indica and similar fruits to serve as 

alternative nutritional sources in efforts to combat 

malnutrition. However, the presence of antinutritional 

factors in Flacourtia indica raises concerns about its 

bioavailability and digestibility, which could impact its 

nutritional value. Components like cellulose, phenolics, 

oxalates, phytates, tannins, and saponins may interfere with 

nutrient absorption (Ngurthankhumi et al., 2024) [15]. To 

address these issues, it is crucial to develop post-harvest 

processing techniques that can mitigate the negative effects 

of these antinutrients. Ngurthankhumi et al. (2024) [15] 

analyzed the nutritional and antinutritional properties of 

seven wild edible fruits from Northeast India, highlighting 

the role of bioactive compounds in nutrition while 

acknowledging the need to address antinutritional 

components. Their study revealed significant levels of 

sugars, antioxidants, and minerals in fruits such as Garcinia 

xanthocymus, Prunus jenkinsii, and Rubus treutleri, 

reinforcing the importance of wild fruits in combating 

malnutrition and their potential applications in the 

nutraceutical industry. The development of standard 

processing methods for products like jam and jelly offers a 

promising pathway for increasing the fruit’s acceptance and 

use beyond its native regions. Literature on jam processing 

has demonstrated success in utilizing forest-based fruits like 

Carissa carandas (Wani et al., 2013) [24], Ziziphus jujuba 

(Uddin & Hussain, 2012; Anonymous, 2004) [23, 1], Syzygium 

cumini (Chaudhary & Mukhopadhyay, 2012) [7], and 

Phoenix dactylifera (Benali et al., 2014) [4]. Similarly, jelly 

processing has been effectively applied to fruits like 

Emblica officinalis (Shekhawat et al., 2014; Ravani & Joshi, 

2014) [22, 20], wood apple (Limonia acidissima) (Chavan & 

Patil, 2013) [8], and wild apricots (Prunus armeniaca) 

(Sharma et al., 2014) [21]. These studies highlight the 

potential for value addition and economic viability in 

processing fruits into preserved forms, which could ensure 

broader market reach and year-round availability. Sharma et 

al. (2014) [21] reviewed the potential for value addition in 

wild apricots, noting their transformation into products such 

as jams, chutneys, and protein-enriched fruit bars. The study 

also emphasized the economic potential of processing 

apricot kernels into cosmetics and medicinal products, 

further boosting rural livelihoods. Similarly, Pai and 

Akhilraj (2022) [16] explored the utilization of Artocarpus 

lakoocha in Karnataka, demonstrating its economic viability 

through a cost-benefit ratio of 1:1.6 to 1:2, showcasing the 

potential for value addition to semi-domesticated fruit trees 

as a means of enhancing rural incomes. In conclusion, 

Flacourtia indica holds great promise as a functional food 

that can contribute to dietary diversification and improved 

food security. However, to fully harness its potential, 

challenges related to storage, rapid perishability, and 

antinutritional components must be addressed through 

targeted research and innovative processing techniques. By 

promoting value-added products like jam and jelly, this fruit 

can empower rural and tribal communities, providing them 

with sustainable nutrition and economic opportunities. 

 

 
 

Fig 1: Separation of mature fruits (Dark purple colour) and pulp 

extraction for value-added product preparation 

 

 
 

Fig 2: Value-added product development process in Flacourtia 

indica 

 
Table 1: Nutritional Properties of Flacourtia indica raw fruit 

 

Nutritional Test Parameters Test method 

Calorific Value 224.28 K cal/100 g 

Total Carbohydrate 49.77 g/100 g 

Total Sugar 6.28 g/100 g 

Total Protein 3.69 g/100 g 

Moisture 43.17 g/100 g 

Total Ash 2.21 g/100 g 

Crude Fibre 2.39 g/100 g 

Total Fat 1.16 g/100 g 

Vitamin C 3.21 g/100 g 

Vitamin B1 Not Detected 

Calcium 3715 mg/kg 

Magnesium 78.5 mg/kg 

Iron 68.2 mg/kg 

Potassium 182.19 mg/kg 

Sodium 32180 mg/kg 

Copper 14.8 mg/kg 

Zinc 11.2 mg/kg 

Phosphorus 1832.5 mg/kg 

 
Table 2: Antinutritional Properties of Flacourtia indica raw fruit 

 

Anti-nutritional Test Parameters Quantity 

Cellulose 5.8 g/100 g 

Total Phenolic Content  61.80 mg/100 g 

Oxalate 21.82 mg/100 g 

Phytate 4.49 mg/100 g 

Tannin 163.23 mg/100 g 

Saponin 5.842 mg/100 g 
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 Table 3: Nutritional Properties of value-added products of Flacourtia indica 

 

Nutritional Test parameter Flacourtia indica JAM Flacourtia indica JALLY 

Calorific value (calculated value) 322.29 Kcal/100 g 336.87 Kcal/100 g 

Total carbohydrates (calculated value) 78.61 g/100 g 82.26 g/100 g 

Total sugar 11.66 g/100 g 12.11 g/100 g 

Total protein(N´6.38) 1.13 g/100 g 1.26 g/100 g 

Moisture 19.03 g/100 g 15.43 g/100 g 

Total ash (on dry basis) 0.86 g/100 g 0.74 g/100 g 

Crude fiber Nil Nil 

Total fat 0.37 g/100 g 0.31 g/100 g 

 

Conclusion and Future Perspectives 
Flacourtia indica (Burm.f.) Merr. holds great potential as a 

highly nutritious and versatile fruit that can contribute to 

food security and economic development, particularly in 

rural and tribal areas. With its rich carbohydrate, protein, 

and mineral content, alongside antioxidant properties, it is a 

valuable dietary resource. However, challenges such as its 

short shelf life, presence of antinutritional factors, limited 

processing infrastructure, and consumer acceptance need to 

be addressed. To unlock its full potential, future efforts 

should focus on improving storage and preservation 

techniques to extend shelf life, developing methods to 

reduce antinutritional compounds, and exploring a broader 

range of value-added products. Empowering rural 

communities with the knowledge and infrastructure for fruit 

processing, coupled with market development and consumer 

education, will be essential to promote the adoption of 

Flacourtia indica. Additionally, there is significant 

opportunity to explore its use in nutraceuticals, further 

enhancing its value in the food and health sectors. In 

summary, while challenges remain, Flacourtia indica offers 

considerable promise for sustainable agriculture, nutrition, 

and rural economic growth. Through continued research, 

innovation, and community-driven commercialization, it has 

the potential to become a key resource in addressing global 

food security and health concerns. 
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