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Abstract 

This study aimed to determine the proximate and phytochemical composition ofPhyllanthusamarus. The results of 
proximate composition of Phyllanthusamarus showed that the plant leaves contains fat 8.40 %, moisture 6.48 %, ash 
10.58 %, fibre 2.40 %, protein 23.97 % and carbohydrate 48.02 %. The results of phytochemical composition of 
Phyllanthusamarus revealed Kaempferol 2.3726 ug/ml, Steroid 15.7626 ug/ml, Proanthocyandin 8.1619 ug/ml, 
Catechin 23.3542 ug/ml, Anthocyanin 3.8979 ug/ml, Narigenin 13.5721 ug/ml, Dihydrocytisine 8.0184 ug/ml, 
Cyanogenic glycoside 8.7028 ug/ml, Aphyllidine 0.2959 ug/ml, Ammodendrine 6.2495 ug/ml, Tannin 9.8090 ug/ml, 
Flavonoes 8.7210 ug/ml, Cardiac glycoside 14.2203 ug/ml, Flavone 3.60099 ug/ml, Ribalinidine 10.1874 ug/ml, 
Spartein 4.1965 ug/ml, Phytate 8.1192 ug/ml, Oxalate 9.0074 ug/ml, Epihedrine 1.9501 ug/ml, Sapogenine 18.0269 
ug/ml. It may be concluded that the leaves of Phyllanthusamarus contain several phytochemicals that could be of good 
therapeutic purposes. 
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1. Introduction

The world is amended with kinds of medicinal plants which have drawn the attention of inquiries due to their myriad 
benefits to humanity, especially their operation in medicinal usefulness [1]. Over four-quarter of the world’s population 
had been reported using herbal products as necessary medicine [1]. 

PhyllanthusAmarus is a factory of the family Euphorbiaceae and has roughly 800 species that are planted in tropical and 
subtropical countries of the world [2]. The name “Phyllanthus” means “splint and flower” and was named so because of 
its appearance where flower, fruit, and splint appear fused [3]. This plant has been used in traditional drugs for more 
han three millennium [4]. 

Phyllanthus is generally employed to reduce pain and expel intestinal gas, to stimulate and promote digestion, as anti-
helminths to expel intestinal worms and as a mild laxative. Fruits, vegetable, and medicinal sauces contain a wide variety 
of free revolutionaries scavenging motes, similar to the phenolic emulsion, vitamins, and some other metabolites that 
are rich in antioxidant exertions [5]. Phyllanthus amarus also have antiseptic, diuretic, antiviral, anti-diabetic, 
hypertensive, and antipyretic parcels and is used in the treatment of hostility, diarrhea, dysentery, injuries, ulcers, and 
urogenital conditions [6]. Phyllanthus amarus has been classified among plants with a low toxicity with the LD50 
averaging 200 mg/ kg/ day [7]. 
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Phytochemicals are non-nutritive-action factory chemicals that have defensive or condition preventative parcels [8]. 
It's well known that plants produce these chemicals to cover themselves, but recent exploration demonstrates that they 
can cover humans against conditions. The most important of these bio-active elements of these plants are alkaloid, 
tannin, flavonoid, and saponin emulsion. Proximate analyses determine the proximate composition of any substance 
and as well express the nutritive values [9]. The end of the study was to determine the proximate and phytochemical 
composition of Phyllanthus amarus. 

2. Methods 

2.1. Collection, Identification, Preparation of Phyllanthus amarus 

Fresh leaves of Phyllanthus amarus were collected from the riverbanks of Amuri in Nkanu West Local Government Area 
in Enugu State Nigeria, in the month of October –November, 2021. The plant was identified and authenticated by 
Botanist in the Department of Applied Biology and Biotechnology Faculty of Applied Natural Science, Enugu State 
University of Science and Technology Agbani. The collected plant leaves were air-dried at room temperature (24 ℃) for 
two weeks. The air-dried leaves were then pulverized using mortar and pestle, the fine powder obtained was weighed 
and the crude powdered leaves were used to prepare the extracts. 

2.2. Extraction of Phyllanthus amarus leaves 

A quantity, 800 g of the ground sample was weighed using analytical weighing balance and soaked in 400 ml of 
petroleum ether, it was shaken vigorously and left inside the bottle for 24 hours. The ratio of the mixing the sample and 
solvent is 100 g: 500 ml. The percentage yield of the extract was calculated by the formula: 

% yield =
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑖𝑛 𝑔𝑟𝑎𝑚𝑠

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑔𝑟𝑜𝑢𝑛𝑑 𝑠𝑎𝑚𝑝𝑙𝑒 (𝑖𝑛 𝑔𝑟𝑎𝑚𝑠)
×

100

1
 

The mixture was decanted and filtered into beaker using separating funnel and a filter paper. The weight of the residue 
was taken after it was dried and the extract was concentrated. 

2.3. Proximate analysis  

2.3.1. Moisture content  

A petri-dish was washed and dried in the oven. Approximately 1-2 g of the sample was weighed into petri dish. The 
weight of the petri dish and sample was noted before drying. The petri dish and sample was put in the oven and heated 
at 105 ℃ for 2 hrs for result noted and heated another 1 hr until a steady result is obtained and the weight was noted. 
The drying procedure was continued until a constant weight was obtained. 

% moisture content =
𝒘𝟏−𝒘𝟐

𝒘𝒆𝒊𝒈𝒉𝒕𝒐𝒇𝒔𝒂𝒎𝒑𝒍𝒆
×

𝟏𝟎𝟎

𝟏
 

Where W1 = weight of petri dish and sample before drying W2 weight of petri dish and sample after drying  

2.4. Carbohydrate determination  

Carbohydrate was determined by adding up the whole proximate analysis and subtracting it from hundred 100-(% 
protein + % moisture + % ash + % fat + % fiber).  

2.5. Ash content (AOAC, 1990). 

Empty platinum crucible was washed, dried and the weight was noted. Approximately 1-2 g of sample was weighed into 
the plantinum crucible and placed in amuffle furnace at 55 ℃ for 3 hrs. 

% Ash content= 
𝒘𝟑−𝒘𝟏

𝒘𝟐−𝒘𝟏
×

𝟏𝟎𝟎

𝟏
 

Where: W1=weight of emptyplantinum crucible  

W2= weight of platinum crucible and sample before burning  

W3= weight of platinum and ash.  
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2.6. Crude Fiber  

A quantity, 2 g of material was mixed with petroleum ether and boiled under reflux for 30 minutes with 200 ml of a 
solution containing 1.25 g of H2SO4 per 100 ml of the solution. The solution was filtered through linen. The boiled water 
was washed so that the washing is no longer acid. The residue was transferred to a beaker and boiled for 3 minutes with 
200 ml of a solution containing 1.25 g of carbohydrate free NAOH per 100 ml. The final residue was filtered through a 
thin but closed pad of washed and ignited asbestos in a good crucible. It was dried in an electric oven and weighed. It 
was incinerated, cooled and weighed. 

The loss in weight after incineration × 100 is the percentage of the crude fiber. 

% crude fiber = 
𝒘𝒆𝒊𝒈𝒉𝒕𝒐𝒇𝒇𝒊𝒃𝒆𝒓

𝒘𝒆𝒊𝒈𝒉𝒕𝒐𝒇𝒔𝒂𝒎𝒑𝒍𝒆
×

𝟏𝟎𝟎

𝟏
 

2.7. Crude Fat  

Soxhlet fat extraction method. This method is carried out by continuously extracting a food with non- polar organic 
solvent such as petroleum ether for about 1 hr or more. 250 ml clean boiling flasks was dried in an oven at 150-110 ℃ 
for about 30 minutes. It was transferred into desiccators and allowed to cool. It was weighed corresponding labeled, 
cooled boiling flask. The boiling flask was filled with about 300 ml of petroleum ether. The extraction thimble lightly 
was plugged with cotton wool. The soxhlet apparatus was assembled and allowed to reflux for about 6 hrs. When the 
flask was almost free of petroleum ether, it was removed and dried at 105-110 ℃ for 1 hr. It was transferred from the 
oven into a dessicator and allowed to cooled, then weighed. % fat =Wt of flask + oil wt of sample –Wt of flash× 100. 

2.8. Crude Proteins (AOAC, 1984)  

Exactly 0.5 g of sample was weighed into a 30 ml Kjehdal flask gently to prevent the sample from touching the walls of 
the side of each and then the flasks were stopped and shaken. The 0.5 g of the Kjedahl catalyst mixture was added. The 
mixture was heated cautiously in a digestion rock under fire until a clear solution appeared. .The clear solution was then 
allowed for 30 minutes and allowed to cool .After cooling was up to 100 ml with distilled water was added to avoid 
caking and the 5 ml was transferred to a kjedahl distillation apparatus, followed by 5 ml of 40 % sodium hydroxide. A 
volume, 100 ml of receiver flask containing 5 ml of 2 % boric acid and indicator mixture containing 5 drops of 
Bromocresol blue and 1 drop of methane blue was added under a condenser of the distillation apparatus so that the tap 
was about 20 cm inside the solution and distillation commenced immediately until 50 drops gets into the receiver flask, 
after which it was titrated to pink color using 0.0IN hydrochloric acid. 

% Nitrogen = Titre value × 0.01×14×4 

% Protein = %Nitrogen × 6.25. 

2.9. Phytochemical Analysis  

A quantity, 1 g of sample was weighed and transferred in a test tube and 15 ml ethanol and 10 ml of 50 % m/v potassium 
hydroxide was added. The test tube was allowed to react in a water bath at 60 ℃ for 60 minutes. After the reaction time 
the reaction product contained in the test tube was transferred to a separating funnel. The tube was washed successfully 
with 20 ml of ethanol, 10 ml of cold water, 10 ml of hot water and 3 ml of hexane which was all transferred to the funnel. 
This extracts were combined and washed three times with 10 ml of 10 % v/v ethanol aqueous solution. The solution as 
dried with anhydrous sodium sulfate and the solvent was evaporated. The sample was solubilized in 1000 ul of pyridine 
of which 200 ul was transferred to a vital for analysis. Quantification was by GC-FID. The analysis of phytochemical was 
performed on a BUCK M 910 Gas chromatography equipped with flame ionization detector.  

A RESTEK 15 meter M×T-1 column (15 m × 250 um × 0.15 um) was used. The injector temperature was 28 ℃ with 
splitless injection of 2 ul of sample and a linear velocity of 30 cms-1, helium 5.0 pa.s was the carrier gas with a flow of 
rate of 40 mlmin-1. The oven operated initially at 200 ℃ it was heated to 330 ℃ at a rate of 3 ucmin-1 and was kept at 
this temperature of 320 ℃. Phytochemicals was determined by the rates between the area and mass of internal standard 
and the area of the identified phytochemical. The concentration of the different phytochemicals express in ug/g. When 
the instrument is ready, the NOTREADY, light will turn off, and you can begin your Run. A volume, 1 microliter of the 
sample was injected onto column A using proper injection technique and the readings was taken.  
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3. Results 

Table 1 Proximate composition of Phyllanthus amarus 

Contents Average Value (%) 

Moisture 6.48 

Ash 10.58 

Fat 8.40 

Fibre 2.40 

Protein 23.97 

Carbohydrate 48.02 

 

Table 2 Phytochemical Composition of Phyllanthus amarus 

Component  Concentration (ug/ml) 

 Kaempferol  2.3726 ug/ml 

Steroid  15.7626 ug/ml 

Prothanocyanidin  8.1619 ug/ml 

Catechin  32.3542 ug/ml 

Anthocyanin  3.8979 ug/ml 

Narigenin  13.5721 ug/ml 

Dihydrocytisine  8.0184 ug/ml 

Cyanogenic glycoside  8.7028 ug/ml 

Aphyllidine  0.2959 ug/ml 

Ammodendrine  6.2495 ug/ml 

Tannin  9.8090 ug/ml 

Flavonones  8.7210 ug/ml 

Cardiac glycoside  14.2203 ug/ml 

Flavone  3.6099 ug/ml 

Ribalinidine  10. 1874 ug/ml 

Spartein  4.1965 ug/ml 

Oxalate  9.0074 ug/ml 

Epihedrine  1.9501 ug/ml 

Sapogenine  18.0269 ug/ml 

Phytate  8.1192 ug/ml 

4. Discussion 

Food fibers have been shown to aid the absorption of dietary minerals as well as reduce the absorption of cholesterol 
and help to maintain blood sugar [10]. The fibre content was found to be very low. Diets rich in fibre helps to prevent 
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constipation, support the health of the digestive tract as well as avert colon cancer. This justifies the use of the plant in 
the prevention and management of diseases such as coronary heart disease, cancer, and diabetes [11].  

The crude protein value obtained signifies the healing properties of the plant which are essential for the 
synthesis/repair of the study tissue and enzyme. Fat content values were 8.66765% and 7.958478%. Fat as 
biomolecules can serve as an interchangeable source of energy for man. In addition, fat aids the absorption of fat-soluble 
vitamins and is required for growth, immune formation, and reproduction [12]. The moisture content is a major 
determinant in the healing, safeguarding and sustenance of food and drug. A high moisture value will promote the 
activities of spoilage micro-organisms and result in reduced shelf life [13]. The moisture level in the research is 
suggestive of the potent stability of crude drug against microbial degradation which could lead to the breakdown of 
important constituents of the sample, and microbial growth during the storage of the sample drug. 

The ash content revealed 10.54% and 10.62%, indicating relative purity, freedom from foreign organic matters, sand, 

and soil adulterants which could alter the quality. Mineral elements are the essential constituents of ash. This study 
revealed that the leaves of Phyllanthus amarus are rich in ash, making it a good source of plant minerals required by 
man for normal metabolic activity of body tissues as well as the proper assimilation of vitamins [14]. The carbohydrate 
content of the leaf samples was relatively high. Carbohydrate biomolecules can serve as an interchangeable source of 
energy for a man [12].  

Kaempfero is a natural flavonol, a class of flavonoid found in many fruits, vegetables, and herbs, including grapes, 
tomatoes, broccoli, tea, and ginkgo biloba leaves. Kaempferol increased intracellular ATP content under hypoxic 
conditions. It scavenges different types of radicals, inhibits reactive oxygen species (ROS)–generating enzymes, and 
increases the expression of antioxidant enzymes [15]. A steroid is a group of secondary metabolites derived from 
cholesterol; it has diverse chemical structure molecules possess the same basic perhydroxylcyclopentenophenathrene 
skeleton [16]. The differences in the basic skeleton and the attachment of different groups result in various classes of 
steroids [17]. Steroids have many pharmacological applications and research is continuing to find the other applications 
of the compound in drug design and discovery [18]. 

Proanthanocyandin is condensed tannin with various pharmacological properties. These phytochemicals are 
considered as” offense and defense molecules because of their human health benefits. Agricultural wastes and food 
processing wastes contain an immense amount of proanthanocyandins, exploitation of which can be a sustainable 
source of dietary supplements and functional ingredients. Proanthanocyandin can impart astringency, bitterness, 
sourness, sweetness, salivary viscosity, aroma, and color information. Catechin is a natural polyphenolic phytochemical 
that exists in food and medicinal plants such as tea, legume, and rubiceae. An increasing number of studies have 
associated with intake of catechin – rich foods with the prevention and treatment of chronic diseases in humans, such 
as inflammatory bowel disease (IBO). Anthocyanins are a natural compound in plants that comes under the class of the 
phenolic compound. It is responsible for imparting attractive colors to the plants like red, purple and blue. Anthocyanins 
are known to possess antioxidant, anti-inflammatory, anti-cancer, anti-diabetic, cardiovascular, and neuroprotective 
activity [19]. It has been reported that anthocyanins contribute to enhancing learning and memory [20]. Narigenin is 
one of the naturally occurring flavonoids, predominately found in some edible fruits like citrus species and tomatoes 
and figs belonging to Smyrna- type ficuscarica [21]. It occurs in a central position as the primary C15 intermediate in 
the flavonoid biosynthesis pathway. Narigenin inhibits some drug-metabolizing cytochrome P450 enzymes including 
CYP3A4 and CYP1A2, which may result in drug-drug interactions [22]. Cyanogenic glycosides are chemical compounds 
contained in the food that release hydrogen cyanide when chewed or digested. The act of chewing or digestion leads to 
hydrolysis of the substances, causing cyanide to be released [23]. Cyanogenic glycosides are common in certain families 
such as the Fabaceae, Rosaceae, Leguminosae, Linaceae, and Compositae, and identification of their constituents is a 
useful tool for informative taxonomic markers [24].  

Tannins are naturally occurring plant polyphenols. Tannins are used as the astringent substance in the treatment of 
burns. They precipitate the proteins of exposed tissues to form a protective covering. They are used as mild antiseptics 
in the treatment of diarrhea, and to check small haemorrhages [25]. They are used as healing agents in inflammation, 
leucorrhoea, gonorrhea, and piles. Tannins have been found to have antiviral, antibacterial, anti-parasitic, anti-
inflammatory, anti-ulcer, and antioxidant properties. Flavonoids are compounds found in fruits, vegetables, and certain 
beverages that have diverse beneficial biochemical and antioxidant effects. Flavonoids are known to contain a broad 
spectrum of chemical and biological activities including antioxidant, free radical scavenging, anti-aging, anti-allergic, 
anti-inflammatory, anti-microbial, anti-leukemic, vasodilator, anticancer, and antibacterial properties, and are reported 
to be useful for improving blood circulation in the brain of alzheimeric patients [26]. The flavonoids, anthraquinnes, and 
terpenes stimulate glucose uptake in cells. Certain flavonoids exhibit hypoglycemic activity [27] and beta-cell 
regeneration in pancrease. The antioxidant activity of flavonoids is efficient in tapping superoxide anion(O2-), 
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hydroxyl(OH), peroxyl(ROO), and alcohoxyl(RO) as constituents of fruits and plants. It is also a source of vitamin A, B6, 
and C which helps maintain vision, and good skin and build immunity against diseases. 

Cardiac glycosides are one of the most naturally occurring plant phytoconstituents and are steroid drugs with an 
inherent ability to afford a very specific and powerful action mainly on the cardiac muscle when administered. Cardiac 
glycosides and catechloamines are the agent of choice in the treatment of congestive cardiac failure. Spartein is a plant 
alkaloid derived from cytisuss coparius and lupins mutabilis which may chelate calcium and magnesium. It is a sodium 
channel blocker so it falls under the category of class 1a antiarrhythmic agents. Spartein is not currently Flavin Adenine 
Diphosphate(FAD) approved for human use, but a quinolizidine alkaloid [28]. Phytate is the primary storage form of 
both phosphate and inositol in plant seeds. It forms complexes with dietary minerals, especially iron, and zinc, and 
causes mineral-related deficiency in humans [29]. It is of major concern for individuals who depend mainly on plant 
derivative foods. Phytate is of therapeutic use against diabetes mellitus, atherosclerosis, and coronary heart disease and 
reduces kidney stone formation, HIV-1, and heavy metal toxicity. However, information on the dosage for humans for 
eliciting beneficial effects is limited. The presence of oxalate in food is known to interfere with the assimilation of 
nutrients, decrease the nutritive value of the food at high doses and may have adverse effects on human health. 
Sapogenin has hypo-chloesterolemic, anti-carcinogenic, anti-inflammatory, antimicrobial, antioxidant activities, anti- 
haemolytic, and antibacterial activities [30]. It is used in cosmetic making shaving cream, and shampoo making because 
of its soapy nature. Sapogenins have been shown to have an inverse relationship with the incidence of renal stones [31]. 
It binds these cholesterol-like compounds and thus interferes with their growth and division [32]. 

5. Conclusion 

The study revealed that the Phyllanthus amarus contain several phytochemicals that could be of great therapeutic 
purposes. 
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