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Abstract. Micronutrient deficiencies, malnutrition and anaemia are a major 

problem of developing countries. Major population of the world specially for 

vegetarians and vegans, the availability of god quality protein is low. Oilseeds 

are the most important food grains, which are rich in proteins, essential fatty 

acids, vitamins and minerals. The protein available in oilseeds is a major source 

of energy in malnutrition. Many oilseeds are utilized as a food and raw material 

for preparation of value added nutritious food products. Niger seed (Guizotia 

Abyssinica) is one of them. Niger seed has numerous health benefits also 

possessing nutraceutical value. Niger seed also has role in treating major 

metabolic disorders like hypertension, diabetes and cancer. Studies show that in 

tribal and rural areas the Niger seed root, leaves, stem and oil were used in 

treatment of various diseases like microbial infections, burns, cough, arthritis, 

skin diseases and syphilis.  

This article discusses the potential health effects of Niger seed. The researcher 

has surveyed the Araku valley region a hill station for availability of Niger seed 

and its oil and developed products for organoleptic evaluation. The products 

developed namely Niger seed incorporated sesame ladoo, Niger incorporated 

groundnut and coconut ladoo, Niger seed crisps and goda masala were developed 

which showed excellent results in overall acceptance as well as taste wise 

particularly for dosa and groundnut ladoo. Nutritional analysis revealed high 

levels of protein, iron, calcium, and essential fatty acids. Chemical analysis of 

Niger seed oil indicated a peroxide value of 6.5 ± 0.28 meq/kg, acid value of 

1.2 ± 0.39 mg KOH/g, and undetectable cholesterol, suggesting stability, safety, 

and potential cardio protective effects. Usually fats and oils develop rancidity in 

multiple environmental and improper storage conditions. On the basis of different 

studies and reviews investigation shows that Niger seed is a safe, nutrient-rich, 

and versatile oilseed that can be incorporated into diverse food products to 

enhance dietary quality and prevent iron deficiency anaemia. Its inclusion in 

regular diets offers potential benefits for combating malnutrition and promoting 

health. 
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1.Introduction: Niger (Guizotia Abyssinica) is an oilseed crop cultivated for more 

than 5000 years. Niger seed resembles sunflower seed in shape, but smaller in size and 

black in colour. It bears a fairly thick, adherent seed coat and can be stored for up to a 

year without spoilage. Niger seeds are used as bird feed worldwide. Commercial Niger 

seed is grown in Africa, India and other areas of Southeast Asia, and the seed is 
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imported around the world as a popular type of birdseed [1]. It is widely grown in South 

India and Ethiopia, which are the two major countries producing Niger [1,2]. India is 

the largest producer and exporter of Niger [3]. In India, it is grown on the hill slopes 

and in coastal plains of Odisha, Chhattisgarh, some parts of Madhya Pradesh, 

Jharkhand, Bihar, Maharashtra, Karnataka, Andhra Pradesh and West Bengal [1]. It is 

believed to have been taken to India by Ethiopian immigrants, probably in third 

millennium BC along with other crops such as finger millet [4]. During 1938 to 1948 

India exported 6968 tons of Niger per year to Western and Eastern Europe and North 

America which indicated Niger as an important oilseed in inter-state trade [5]. Niger 

seed remains an essential traditional oilseed in East Africa where extensive agronomic 

research has been documented. 

1.1. Nutritional Profile-   Niger seed is nutritionally rich crop containing 483 calories, 

oil containing 10-25% protein, crude fibre (10-20%), moisture (10-11%) and ash (4%). 

The Indian varieties contain oleic and linoleic acids 25% and 50% respectively [6]. Its 

rich micronutrient and iron content make it valuable for preventing anaemia and 

supporting dietary diversification, especially in resource-constrained settings [7]. 

Traditional applications include use in managing infections, joint disorders, and 

cardiovascular conditions [8]. This study evaluated Niger seed cultivation practices, 

developed Niger-based food products, and assessed their nutritional, sensory, and 

chemical characteristics. 

2. Methodology 

2.1 Phase I: 

A) Pilot Study: Selection of areas growing Niger seed: As the Niger seed is cultivated 

in water logged soil and in hilly regions only. In Andhra Pradesh it is grown in Araku, 

a hill station famous for its beauty filled with Niger seed crop and its yellow flowers 

which attracts most of the tourists who visit that place. So the researcher has selected 

Panthalachinta, Pothangi (panchayat), Dumriguddem (mandal), belongs to Araku 

valley region, Alluri Seetaramraj (district) as areas majorly growing Niger seed. 

Questionnaire was developed by the researcher to know availability, cultivation, 

harvest, yield, oil extraction process; traditional recipes prepared using Niger seed and 

Niger oil. The plate 1 shows Niger seed fields in the above mentioned area.  

             

Plate 1: Local farmers performing routine agronomic activities in Niger seed fields of Araku 

Valley, Andhra Pradesh. 
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B) Traditional Method of Niger Seed Oil Processing: In many regions where Niger 

seed is traditionally cultivated, a locally developed technique is used to extract the oil. 

The technique is carried out directly in the field, often at the base of a tree that serves 

as a support structure. The seeds are first placed in a basket woven from wooden strips. 

Two sturdy wooden logs are positioned parallel to each other and secured to the tree at 

one end, creating a simple but effective press. The basket filled with seeds is inserted 

between these logs, and a heavy object—typically a large stone—is placed on top to 

exert pressure. As the weight compresses the seeds, the oil seeps out along the natural 

grooves of the wood and is collected in a vessel placed below. 

The remaining seed cake, produced after the oil has been pressed out, is commonly used 

as a bio fertilizer or green manure and is also fed to birds. The crude oil obtained from 

this method is usually consumed without further refining and is widely used in local 

cooking practices. It is incorporated into a variety of traditional dishes, both for deep 

frying and shallow frying, and is valued for the distinctive flavour it imparts. Despite 

its cultural importance, consumption of this oil has been declining, largely because it 

now carries greater commercial value. When asked about the perceived health benefits 

of using the oil, community members often noted that it contains a comparatively lower 

amount of saturated fat, which helps in reducing the risk of cardiovascular diseases. 

They also reported an absence of family history related to cardiac conditions, diabetes, 

or other degenerative disorders. 

2.2. Phase II: Product Development and Evaluation of Niger Seed Enriched 

Products 

Six Niger seed–based products were developed and No preservatives or additives 

were added to the products developed.    

● Niger seed–groundnut laddoo  
● Niger seed–sesame laddoo  
● Niger seed–coconut laddoo  
● Niger seed crisps  
● Goda masala with Niger seed  
● Niger seed dosa  

Nutritive value of the products was calculated from Nutritive value of Indian Foods 14. 

based on the raw ingredients used in the recipe. Total 10 panel members according to 

feasibility, were selected by the researcher. Questionnaire was developed based on 

Five-point hedonic scale where the maximum score is 5 and the minimum score is 1 

basing on the attributes: Appearance, Flavour, Taste, Texture and Overall acceptance. 

Here, Plate 2 depicts the pictures of products developed with Niger seed. 
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Plate 2: Pictures of products developed with Niger seed 

2.3 Phase III: Chemical Analysis of Niger Seed Oil 

Chemical analysis included:  

● Peroxide value (to detect oxidation)  
● Acid value (indicating free fatty acids)  
● Cholesterol content  

Usually, one of the major problems associated with fats and oils is the development 

of oxidative rancidity and the subsequent deterioration in quality due to 

environmental and storage conditions. Oxidation leads to off-flavours, undesirable 

odours, and colour changes, ultimately causing economic loss [7]. When oils react 
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with atmospheric oxygen, oxidative compounds are formed, which not only reduce 

the sensory quality of foods but may also pose health risks such as diarrhoea and 

impaired growth [9]. Therefore, the quality of edible oils is routinely assessed by 

measuring key oxidation indicators such as colour, peroxide value, and free fatty 

acid content [4]. Under normal conditions, fatty acids exist in triglyceride form; 

however, during processing or improper storage, they may undergo hydrolysis and 

be released as free fatty acids (FFAs). Elevated FFA levels typically indicate 

inadequate processing, lipase activity, or other hydrolytic reactions [10]. In this 

study, the extent of rancidity in Niger seed oil stored at room temperature was 

evaluated by determining peroxide and acid values, which serve as reliable markers 

of oxidative and hydrolytic degradation [4,7]. The non-branded Niger seed oil used 

in the study was procured from a village in Araku Valley. Standard AOCS methods 

were followed for peroxide and acid values [4], and sterol/cholesterol estimation 

was performed using established procedures described for edible oils [11]. 

Phytosterols naturally inhibit cholesterol absorption, a mechanism consistent with 

FDA-approved claims linking plant sterol intake to reduced coronary heart disease 

risk [9]. The fatty acid profile of Niger seed oil, dominated by linoleic and oleic 

acids, aligns with compositions associated with low trans-fat formation during 

thermal processing [12]. 

3.Results And Discussion 
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Figure 1. Consumption pattern of Niger seed oil in the Araku Valley region 

3.1. Consumption Pattern of Niger seed oil in Araku valley Region: Survey revealed 

62% of the population consumed only Niger seed oil exclusively, 23% used it along 

with other oils, and 15% relied solely on other oils. High consumption is attributed to 

affordability, local availability, and understanding of health benefits. Figure 1. Shows the 

consumption pattern of Niger seed oil in the Araku Valley region 
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Figure 2:  Sensory Evaluation of Niger Seed Products 

Table 1. Sensory scores of Niger seed Products 

Product Taste 
Flavour Appearance

Overall 

Acceptance
 

Niger seed–groundnut 

laddoo 
4.0 4.25 3.5 3.87 

Niger seed–sesame laddoo 4.0  4.0 3.5 3.8 

Niger seed–coconut 

laddoo 
3.25 3.0 3.1 3.1 

Niger seed crisps 4.0 4.1 4.0 4.2 

Goda masala 4.2 5.0 4.0 4.1 

Niger seed dosa 4.3 4.1 4.2 4.5 

3.2. Sensory Evaluation of Niger Seed Products:  As show in Figure 2, all six 

products received favourable ratings, with Niger dosa and Niger–groundnut laddoo 

obtaining the highest overall acceptability scores. Niger seed is a rich source of iron. It 

contains about 56.7mg of iron / 100g of seed which is comparatively higher than all 

other oilseeds, including soya [13, 14]. Studies on iron bioavailability show that oilseed 

protein isolates have superior dialyzable iron levels compared to soy [3]. Table 1. gives 

the sensory scores of Niger seed products [15]. 
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Figure 3. Macronutrient profile of products developed with Niger seed 

3.3. Nutritional Profile of Products Developed with Niger seed: Nutritional 

assessment revealed that the developed products are rich in macronutrients such as 

protein, essential fatty acids, iron and calcium [16]. These nutrients contribute to 

improved haemoglobin levels, dietary quality, and energy intake, supporting the use of 

Niger-based foods in nutrition intervention programs. The above Figure 3, shows the 

macronutrient trends i.e. carbohydrate, protein, and fat content vary considerably 

between recipes. Among all products, Niger seed crisps exhibit the highest 

macronutrient density, particularly fat (62.07 g) and carbohydrate (51.76 g), which is 

consistent with their deep-fried preparation method. High protein content (16.41 g) 

observed in Niger dosa, and coconut laddoo having the highest fat content (12.19 g) 

among the laddoos. 

Highest Energy content observed in Niger crisps (810 kcal) per serving while groundnut 

laddoo shows the lowest energy value (42.79 kcal), reflecting a smaller serving size and 

a lower fat content compared with other products [17,18]. 
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 Figure 4. Mineral and Fibre distribution of Niger Seed Products. 

3.4. Mineral and Fibre Distribution of Niger seed Products: The above Figure 4 

indicates that mineral content, particularly calcium and iron, is significant across all 

products [19]. Niger seed masala and sesame laddoo show high calcium values (165 

mg and 179 mg) respectively. Niger seed crisps show the highest iron content (18.58 

mg), followed closely by the Niger seed dosa (18.36 mg), shows the potential of these 

preparations to serve as practical dietary sources of iron. Fibre content remains 

moderate across products, with crisps (5.09 g) and dosa (3.6 g) again showing higher 

values, reflecting their whole-grain and seed composition. These findings of nutritive 

values support the incorporation of Niger seed into multiple food formats to enhance 

dietary quality, particularly in iron-deficiency and protein-energy malnutrition 

contexts. 

3.5. Chemical Analysis of Niger Seed Oil: 

Here, Table 2 gives the chemical analysis of Niger seed oil. 

Table 2: Chemical Analysis of Niger Seed Oil 

Parameter                        
       Results                

Codex Standard 
Measured Value 

  

Acid value (mg KOH/g)          0.6 1.2 ± 0.39 

Peroxide value (meq/kg)           10 6.5 ± 0.28 

Cholesterol (mg/L)          ND ND 
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3.6 Health and Nutritional Implications 

● Niger seed and Niger seed oil is nutritionally rich containing good amount of 

linoleic acid, and phytosterols which reduces the risk of coronary heart 

diseases [6,9]. The seeds were valued for their high protein content, dietary 

fibre, and essential fatty acids. Its fatty acid composition is similar to 

sunflower oil and has high content of linoleic acid. The seed is specifically 

rich in vitamin K, also contains minerals such as Sodium, Calcium, Potassium, 

Magnesium, Zinc and traces of Copper. 

 

● Product formulations demonstrated acceptability and nutrient density suitable 

for combating iron deficiency, suggests strong potential for community-level 

nutrition programs.  

 

● Traditional processing (roasting, grinding, fermentation) preserved nutrient 

content while enhancing flavor and digestibility [3]. 

 

● Remedy for Health Issues: It is reported to be used in the treatment of Gastro 

Intestinal Disorders like flatulence, indigestion, diarrhea, dysentery and 

excessive thirst. A paste of the seeds is applied as a poultice in the treatment 

of scabies. Its therapeutic properties offer relief in case of aches, pains like 

Rheumatism and skin problems. Traditionally, Niger oil is used as massage 

oil.  

 

● There are reports that Niger oil is used for birth control and for the treatment 

of syphilis. In addition, Niger sprouts mixed with garlic are also used to treat 

coughs. 

 

● Following oil extraction, the seed cake can be stored and used as an animal 

feed supplement. Niger seed meal is reported to be free from toxic substances 

and contains more crude fiber than most oil seed meals. The seed cake contains 

30% protein and 23% crude protein. The seed cake serves as a valuable input 

for composting, biogas generation, and microbial fermentation processes. 

 

● Environmental and Ecological Significance: Agronomically, the crop thrives 

in low-fertility soils and is widely utilized for rehabilitating degraded land due 

to its ability to improve soil structure, enhance nitrogen cycling within rotation 

systems, and promote water infiltration through its deep rooting profile, which 

also reduces erosion risks and supports organic matter accumulation.  

 

4. Conclusions: 

● Out of all the sensory attributes taste attribute scored the highest for all the six 

products developed with Niger Seed and  the products developed  were 

specially rich  in iron and essential fats. 

 

● The investigations concludes that Niger seed laddoo are rich source of iron 

and protein, fatty acids could be used as iron supplement to prevent and 

combat iron deficiency anemia and Malnutrition in vulnerable population. On 

the basis of different studies and reviews it had been investigated that Niger 

seed is free from toxic metal and hence safe for daily human consumption and 

nutritionally significant. Niger seed can be fortified in the food products. 

Fortifying the routine diet with Niger seed will certainly makes healthy 

humans.     

 



 

 

● Besides cookery, Niger seed oil can be used in the manufacture of soap, paints, 

or as a lubricant or illuminant. The protein-rich meal which remains after oil 

extraction is used as a feed, manure or fuel.  

 

● Finally, this study concludes that Niger seed is a resilient, nutritious, and 

environmentally valuable crop that significantly contributes to sustenance, 

ecological health, and human wellbeing. Its ability to thrive in marginal 

conditions makes it crucial for smallholder farmers and regions experiencing 

climate change. As the demand for sustainable and health-promoting foods 

increases, Niger seed stands out as a crop with considerable untapped 

potential. Further research, policy support, and investment in value-chain 

development can elevate its global importance and contribute to sustainable 

agricultural futures. 
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5. Challenges and Future Opportunities 

Besides its numerous benefits and significance, Niger seed faces several constraints: 

● Genetic variability and lack of improved varieties limiting yield and 

compositional stability 

 

●  Post-harvest handling issues, including susceptibility to rancidity under 

improper storage  

 

● Market limitations due to low global awareness and lack of standardized 

quality grades  

 

● Future research should prioritize advanced breeding programs, improved post-

harvest processing methods, and exploration of Niger seed’s biomedical and 

nutritional potential 
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