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ABSTRACT 

Groundnut (Arachis hypogea L.) seedsbelongto the Leguminous family and is a rich 

source of plant proteins, oils, vitamins and essential minerals. Groundnut oil is used as 

culinary oil and in making margarine, cookies, candy, chocolates, soaps. In industries, 

they are useful in production of oil cakes and fertilizers. In addition, groundnut plants 

are used in animal husbandry to feed domestic and farm animals thereby improving 

their nutritional demands and increasing the animals’ economic yields to the farmer. 

These uses are inherent from the various phytochemicals present in groundnut seeds. 

The aim of this work focused on investigating phytonutrients present in the n-hexane 

extract of groundnut seeds grown in southeast Nigeria. The aim was to find a healthy 

nutritional alternative as food component for domestic farm animals. Fresh seeds of 

groundnuts (A. hypogea) were bought and shade-dried. Soxhlet extraction was carried 

out on the seeds using n-hexane as solvent. The n-hexane extracts obtained were 

subjected to qualitative and quantitative phytochemical analyses using standard 

procedures. Results obtained revealed the presence of medicinally important bioactive 

compounds such as alkaloids, flavonoids, tannins, saponins, phenols, glycosides, 

terpenoids and sterols. The highest phytochemical extracted from the groundnut seed 

was steroid (2.19%), followed by flavonoid (1.85%), saponin (1.0%), tannin (0.81%), 

phenol (0.73%), alkaloid (0.7%) and glycoside (0.53%). The lowest was terpenoid(0.42%) 

while carotenoid was observed negative. These phytochemicals are intrinsic part of the 

seed, enriching it in flavour and other lipoproteins. Groundnut seedshave rich 

properties as an antioxidant. The oil is used as the basis in many medicinal preparations 

and can also be used in manufacturing of soaps. Groundnuts are rich sources of 

nutrients for feeding and growing farm animals and their use is encouraged to meet the 

nutritional demands of domestic farm animals and a healthy supply of nutrients for 

human growth and development. 
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INTRODUCTION 

Legumes play important roles in human 

nutrition since these are rich sources of 

protein, calories, certain minerals and 

vitamins [1,2,3,4]. Although, legumes 

are deficient in S-containing amino 

acids, these enhance the protein content 

of cereal-based diets and may improve 

the nutritional status of the cerealbased 

diets deficient in lysine [5,6,7,8]. 

However, legumes also contain some of 

the phytochemicals which have dual 

effect on human health [9]. Some of 

these show their beneficial effects in 

lower amounts while some others may 

hinder efficient utilization, absorption 

or digestion of nutrients and thus 

reduce their bioavailability and 

nutritional quality [10,11,12]. The 

groundnutis botanically known as 

Arachis hypogea and belongs to family 

Leguminosae. It is cultivated worldwide 

and is one of the major oilseed plants 

cultivated in Nigeria [13,14]. 

Groundnut (Arachishypogea) is a legume 

from the pea family of Fabaceae. It is a 

major crop grown in the arid and semi-

arid regions of Nigeria and grown 

mainly for its edible seeds. The seeds 

are rich sources of fat, protein, and 

carbohydrates making it a nutritional 

source of vitamins and essential 

minerals [15,16] for animals, avian and 

fish consumption.   Recently, the use of 

groundnut meal is becoming more 

recognized not only as a dietary 

supplement for children on protein poor 

cereals-based diets but also as effective 

treatment for children with protein 
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related malnutrition [17,18]. Groundnut 

seeds are consumed directly as raw, 

roasted or boiled (meal) and the oil 

extracted from the seeds is used as 

culinary oil [19]. The oil is used in 

making margarine, crackers/cookies, 

candy, salted groundnut, salad oils nut 

chocolates, sandwiches and soaps. 

Furthermore, groundnut plants are used 

as animal feed (oil pressings from seeds, 

green material and straw) and industrial 

raw material (oil cakes and fertilizer) 

[20]. Phytochemicals (from the Greek 

word phyto, meaning plant) are 

biologically active, naturally occurring 

chemical compounds found in plants, 

which provide health benefits for 

humans further than those attributed to 

macronutrients and micronutrients 

[21,22]. It is well-known fact that plants 

produce these chemicals to protect 

themselves, recently many 

phytochemicals can also protect human 

against diseases [23,24,25,26,27]. In a 

developing country like Nigeria, foods 

are consumed without knowledge of the 

chemical content of the food 

[28,29,30,31,32,33]. Therefore, it's of 

great interest to carry out an analysis of 

these foods (groundnut seed) in other to 

validate their nutritive value. 

Aim and Objectives 

The aim of this research work was to 

determine the qualitative and 

quantitative phytochemicals in the n-

hexane extract of dried groundnut seed. 

The objective was to investigate 

andprovide a healthy plant-based 

nutritious alternative as feed source for 

domestic farm animals, birds, and 

fishes. 

MATERIALS AND METHODS 

SEED COLLECTION AND IDENTIFICATION 

Groundnut seeds were bought from 

Ogbete Main Market Enugu. Seeds were 

identified by Professor Eze in Applied 

Biology and Biotechnology Department, 

Enugu State University of Science and 

Technology, Enugu. 

METHODS 

EXTRACTION 

The variation in different extraction 

methods that will affect quantity and 

quality of Secondary metabolites 

composition of an extract depends upon 

the following:- 

(a)  Type of extraction (a) time of 

extraction (c) temperature (d) nature of 

solvent (e) solvent concentration, and (f) 

polarity.    

EXTRACTION BY MACERATION 

Extraction of the phytochemicals in this 

work is carried out by the maceration 

method. The groundnut seed was 

grinded (pulverize) the seed (dry) into 

fine powder, this helps to increase the 

surface area for extraction, thereby 

increasing the rate of extraction. In 

maceration (for fluid extracts), whole or 

coarsely powdered plant parts is kept in 

contact with the solvent in a stopper 

container for a defined period with 

frequent agitation, until soluble matter 

is dissolved [8]. 

PREPARATION OF THE SAMPLE (SEED) 

After the collection and identification of 

the groundnut seed, the seed was air 

dried under the shade to prevent ultra-

violet rays from inactivating the 

chemical constituents [8]. The seed was 

pulverized (ground intopowder form) 

using grinding machine, the ground 

samples was sieved with muslin cloth 

and stored in anairtight bottles till 

required for analysis. 

SAMPLE ANALYSIS 

Procedure for preparation of the extract 

The procedure that was used for the 

extraction of the active ingredient from 

seed in this work was extraction by 

maceration. The sample (powder form of 

groundnut seed) was measured out 

230g, and was mixed with 500ml of n-

hexane solvent and was soaked for less 

than 24 hours. The mixture was 

extracted to get the liquid volume using 

whatman filter paper, and the filtered 

liquid was poured in a round bottom 

flask, and placed in a water bath to heat 

at 35
o

c for 10hours. 
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PHYTOCHEMICAL ANALYSIS 

Qualitative phytochemical analysis of the seed extract 

The qualitative analysis of bioactive 

component present in n-hexane extract 

was carried out using standard methods. 

Qualitative test method was employed 

to evaluate for the presence of alkaloid, 

saponin, tannin, phenol, flavonoid, 

carotenoid, terpernoid, glycoside, and 

steroids. The methods described by [30] 

were used. 

Quantitative phytochemical analysis of the seed extract 

The quantitative analysis for the 

determination of the total 

phytochemicals of the seed of 

groundnut was carried out using 

standard procedures (with some 

modifications). A spectrophotometer 

was used to determine the Tannins and 

the Phenol contents on the basis of UV 

spectrophotometer through absorption 

maxima at individual wavelength of 

every biocomponent (The total Phenol 

contents were gotten using standard 

calibration curve).  

RESULTS 

Result of Extraction/Yield 

The yield obtained from the dried seed 

powder of groundnut seed weighing 

230g is 3.5% and this is shown in the 

table 1 below: 

TABLE 1: Extract yield of groundnut seed 

Solvent          weight of sample        weight of extract      yield        percentage yield 

n-hexane            230g                             8g                        0.035           3.5%      

Result of Phytochemical Analysis 

Result ofQualitative Phytochemical Analysis of n-hexane Extract of Groundnut Seed 

The Qualitative Phytochemical analysis 

of n-hexane extract of groundnut seed 

showed the presence of the active 

constituents which are alkaloids, 

flavonoids, tannins, saponins, phenols, 

glycosides, terpernoid, sterols and the 

absence of carotenoid.   

The Phytochemical analysis showed very 

deep presence of steroid, and less 

presence of glycoside (Table 2.)   

TABLE 2: Shows the result of qualitative phytochemical analysis of n-hexane extracts of 

groundnut seed 

Phytochemicals                                                    Results 

 

               Alkaloid                                                                 ++ 

              Flavonoid                                                               +++ 

               Saponin                                                                  ++                                                                 

               Steroid                                                                   +++ 

               Tannin                                                                    +++ 

               Glycoside                                                                  + 

               Terpenoid                                                               ++ 

               Carotenoid                                                               - 

               Phenol                                                                      ++ 

 

NB   +: Present, ++: Deeply present, +++: very deeply present, - : absent 

Quantitative Analysis of the Phytochemicals in n-hexane Extracts of Groundnut Seed 

The Analysis for the quantitative 

analysis of phytochemicals in n-hexane 

extracts of groundnut seed showed the 

significant differences of the 

Phytochemicals.  

Groundnut seed had the highest content 

of steriod, and terpenoid as the lowest 

content of the phytochemicals. 
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TABLE 3: The quantitative Phytochemical analysis of n-hexane extract of groundnut seed 

Phytochemicals                                   1                            2                      3                 

Alkaloid                                                   0.7                         0.9                   0.82 

Flavonoid                                                1.85                       0.97                 0.93 

Saponin                                                   1.0                         0.32                 0.22 

Steroid                                                     2.19                      2.22                 2.43 

Tannin                                                     0.81                      0.83                 0.89 

Glycoside                                                 0.53                      0.65                 0.59 

Terpenoid                                                 0.42                     0.49                 0.48 

Phenol                                                      0.73                      0.91                 0.85 

Carotenoid                                               0.00                      0.00                0.00 

 

 

 

Table 4: shows the mean±standandard error of mean of the quantitative analysis of 

groundnut seed. 

Phytochemicals                                                               Concentration mg/g 

                                                                               Mean ± standard error of mean 

Alkaloid                                                                                0.80±1.32 

Flavonoid                                                                             1.91±1.22 

Saponin                                                                               1.18±0.52 

Steroid                                                                                 2.28±1.39 

Tannin                                                                                 0.84±0.91 

Glycoside                                                                            0.59±1.09 

Tepernoid                                                                            0.46±1.40 

Phenol                                                                                 0.83±1.31 

Carotenoid                                                                          0.00±0.00 
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Fig 1: Shows the Bar Chart of Qualitative and Quantitative Phytochemical Analysis of n-

Hexane Extract of Groundnut Seed. 

 

 

DISCUSSION 

The phytochemicals found in groundnut 

seed has been the source of nutrient and 

medicinal agents for thousands of years 

and since the beginning of man.  It has 

been known to have enough nutrients to 

act for many purposes in human health. 

The results of the qualitative and 

quantitative phytochemical analysis of 

n-hexane extract of the groundnut seed 

revealed the presence of active 

phytochemicals in the seed, although 

varies. Inter-specific variation of 

phytochemicals in the groundnut seed, 

the results obtained in this study 

suggest that the identified 

phytochemical compounds are the 

bioactive constituents responsible for 

the efficacy of the seed studied. The 

presence of these compounds has also 

been confirmed to have quality 

nutritional value of local dishes, soup 

ingredient and local foodstuffs 

necessary in order to encourage the 

increase cultivation and consumption of 

this highly nutritive nut. The 

consumption will help to supplement 

the nutrients of a staple carbohydrate 

food. The use of n-hexane as a solvent 

in the extraction of total phytochemical 

has remained one of the best solvent if 

the seed is targeted for industrial use. 

This is because; n-hexane groundnut 

seed-extract has toxicological 

acceptability, relative selectivity for 

triglycerides and ease of recovery. 

Precisely, outside the good nutritional 

status of groundnut seed, it has a high 

potential of being a cheap and local 

source of antioxidant in the society. The 

promotion of cultivation of groundnut 

seeds should be improved to help 

increase oil, cake, and livestock feed, so 

as to help motivate cottage industries 

lessen over- dependence on fossil fuel, 

save foreign reserve, and improve our 

food, pharmaceutical industries and 

agriculture

CONCLUSION 

Groundnut seed (Arachis hypogaea), is a 

nutritional nut, It is rich in essential 

nutrients and has a variety of industrial 

end uses. The present study shows the 

qualitative and quantitative analysis of 

phytochemicals in the seed of 

groundnut. The qualitative analysis 

revealed the phytochemicals which are 

alkaloids, flavanoids, tannins, saponins, 

phenols, glycosides, terpenoids, and 

phytochemical 
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sterols, where as the quantitative 

analysis gave approximate idea of the 

quantity of these phytochemicals in the 

extracts. Phytochemical survey is now 

acted as the first step towards the 

discovery of useful food nutrients. The 

Phytochemical constituents present in 

groundnut act as a potential source of 

useful nutrient/ medicine in human 

health. The qualitative analysis carried 

out to detect the phytochemicals 

present in the n-hexane extracts of the 

seed in this study shows the benefit of 

groundnut in the society 

RECOMMENDATIONS 

There is a need for further research on 

groundnut seed, for medicinal value, 

identification, isolation, purification and 

characterization of their bioactive 

compounds using different detectors 

and chromatographic techniques such 

as liquid chromatography–mass 

spectrometry to provide a greater 

insight to the phytochemical 

composition of groundnut seed.  
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