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Abstract — Herbs are used in the treatment of several human 

ailment and diseases. The quantitative phytochemical 

composition, bioactive constituents of ethanol extract of 

Phyllanthus amarus leaves were determined. The quantitative 

phytochemical analysis of ethanol extract of Phyllanthus amarus 

found to be present in this study includes phenol, flavonoid, 

saponin, tannin and alkaloid.  The total content of phenol is 

73.163µg/ml, flavonoid is 137.27µg/ml, tannin is 3.581µg/ml, 

alkaloid is 30.1 % and saponin is 34.822 ppm. The GC-MS 

analysis of bioactive constituents of the ethanol extract of 

Phyllanthus amarus leaves resulted in 44 compounds which have 

diverse use.  The various bioactive compounds present in P. 

amarus confirm its uses for the treatment of various ailments 

and diseases by traditional practitioners. 

 
Index Terms— Bioactive constituents, Phyllanthus amarus, 

phytochemical constituents, traditional practitioners.  

 

I. INTRODUCTION 

Phyllanthus amarus, of the family Euphorbiaceae, made 

up of 6500 species in 300 genera, about 200 are American, 

100 are African, 70 are Madagascar and the remaining are 

Australian and Asian [1]. The name ‘Phyllanthus’ refers to 

“leaf and flower” in which the flower and fruit become one 

with the leaf [1]. 

P. amarus consists of different classes of important 

medicinal organic compounds such as alkaloids, polyphenols, 

flavonoids, sterols, hydrolysable tannins (Ellagitannins), 

major lignans, triterpenes, and volatile oil. Many lignans such 

as phyllanthin (bitter component) and hypophyllanthin (non-

bitter component) have been isolated from the plant [3]. 

P. amarus contains secondary metabolites such as 

alkaloids, flavonoids, triterpenes, hydrolysable tannins 

(Ellagitannins), major lignans, sterols, polyphenols and 

volatile oil. The lively constituents of P. amarus are lignans 

(phyllanthin, hypophyllanthin, nirurin niranthin, phyltetralin, 

niranthine, nirtetralin etc.) [4], [5], flavonoids (quercetrin, 

quercetin, rutin, gallocatechin, phyllanthusiin and kaempferol 

[6]. 

A phytochemical screening of extract of methanol obtained 

from the entire plant of P. amarus has shown that six 

bioactive lignans as earlier presented by [4]. Also, according 

to [7] P. amarus revealed the presence of high level of 

saponins and tannins but with low percentage of cyanogenic 

glycosides. 
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Fig 1. Phyllanthus amarus plant [2]. 

 

By the findings of [8], P. amarus contains antiurolithic 

property that can be used to treat gallstones, kidne and, other 

kidney related problems. 

This study aimed at investigating the quantitative 

phytochemical composition and chemical compounds of 

ethanolic extract of P. amarus leaves. 

 

II. MATERIALS AND METHODS 

A. Collection of Plant Sample and Treatment 

The plant sample of Phyllanthus amarus were obtained 

from the vicinity of University of Benin and identified by Dr. 

H.A. Akinnibosun of the Plant Biology and Biotechnology 

Department, University of Benin. Benin City, Nigeria. 

B. Treatment of plant sample 

The plant sample was thoroughly washed in clean water, 

air dried at room temperature for several days, ground into 

fine powder with electrical mechanical engine. Powdered 

leaves sample was stored in an air-tight container further use. 

C. Extraction procedure 

About two hundred and sixteen eight grams (216 g) of the 

ground leaves was exhaustively extracted with 500 ml of 

ethanol using a Soxhlet extractor equipped with a reflux 

condenser for about 8 hours. The extract was concentrated 

using rotary evaporator on a water bath (50 0C) to give the 

crude extracts. 

D. Quantitative phytochemical composition of the extract 

1. Determination of phenolic content 

The amount of total phenolics in the plant extract was 

determined using standard method prescribed by [9] with 
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slight modification using tannic acid as a standard. 

2. Determination of alkaloids content 

The alkaloid content was determined using the method 

prescribed by [10]. 

3. Determination of flavonoid content 

The flavonoid content was examined in triplicate aliquots 

of the homogenous cabbage extract (1.5 g) [11]. Thirty-

microlitre aliquots of the extract was used for flavonoid 

examination. Samples were diluted with 90 μl methanol, 6 μl 

of 10 % Aluminum chloride (AlCl3). Six microlitre of 1mol/l 

Sodium acetate (CH3CO2Na) was added and lastly 170 μl of 

methanol was added. The absorbance was read after 30 mins 

at 415 nm. Quercetin was used as a reference to calculate the 

flavonoid content (Ug Qe/g). 

4. Estimation of Saponins content 

The estimate of total saponins content was determined by 

the method according to [12] based on vanillin-sulphuric acid 

colorimetric response with some modifications. 

5. Determination of Tannin content 

About 0.20 ml of sample was added to 20 ml of 50 % 

methanol and placed in a water bath at 77 0C – 80 0C for 1hr 

and shaken. The extract was filtered using a double layered 

Whatman No.1 filter paper and 20 ml of distilled water, 2.5 

ml Folin-Denis reagent and 10 ml 17 % Na2CO3 were added 

and mixed. The mixture was allowed to settle for 20 mins. A 

series of standard tannic acids solutions were prepared in 

methanol and their absorbance as well as samples was read 

after development of colour on a UV/ Visible 

spectrophotometer at 760 nm. Total tannin content was 

calculated from calibration curve. 

 

III. RESULTS 

Table 1 shows the quantity of the phytochemicals present 

in the plant extract which included 73.163 µg/ml of phenols, 

137.27 µg/ml of flavonoids, 3.581µg/ml of tannins, 30.1 % 

of alkaloids and 34.822 ppm of saponins. These 

phytochemicals are useful bioactive agents that have 

physiological effect in human [13]. 

Table 2 shows the GC-MS analysis of bioactive 

constituents of the ethanolic extract of Phyllanthus amarus 

leaves. The phytochemical constituents present in the alcholic 

extract of P. amarus leaves were identified by GC-MS 

analysis. The active components with their retention time 

(RT), molecular formula (MF), molecular weight (MW), 

peak area (PA) and % peak area (% PA) in the extracts of P. 

amarus are presented. From the sample, 44 compounds were 

identified which includes: 3-Allyloxy-1,2 propanediol, 

Octanoic acid, 2-Methoxy-4-vinylphenol, n-Decanoic acid, 

Undecanoic acid, 10-methyl-, methyl ester, Dodecanoic acid, 

Oleic Acid, Dodecanoic acid, Tetradecanoic acid, 2-

Pentadecanone, 6,10,14-trimethyl, Cyclopentanetridecanoic 

acid, methyl ester, n-Hexadecanoic acid, Hexadecanoic acid, 

ethyl ester, Acetic acid, 2-(2,2,6-trimethyl-7-oxa-

bicyclo[4.1.0]hept-1-yl), propenyl ester, 2,6-Cyclooctadien-

1-ol, Cyclopropanebutanoic acid, 2-[[2-[[2-[(2-

pentylcyclopropyl]methyl] cyclopropyl] 

methyl]cyclopropyl]methyl]-, methyl ester, Phytol, Oleic 

Acid, 9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,Z), 2H-

Benzo[f]oxireno[2,3-E]benzofuran-8(9H)-one, Stigmasterol, 

3-Phenyl-1,3-pentanediol, Cyclopentanone, 2,5-di(1-

adamantyl) etc. 

The GC-MS chromatogram of the isolated oil given in 

Figure 1 showed 44 peaks which indicated that it contain 44 

compounds. The chemical compounds identified in the oil 

fraction are presented in Table 2. From the GC-MS analysis 

as shown in Table 2, the major components detected from the 

oil isolate of Phyllanthus amarus were Benzamide, N,N-

dinonyl-3-methoxymin (6.12 %), Narcissidine, 1,3-diacetyl-

4,12-dihydro (8.76 %), alpha.-Tocopherol-.beta.-D-

mannoside (8.64 %, 5.57 % and 7.37 %), 2-(Adamantan-1-

ylcarbamoylmethoxy)-N-(1-phenyl-ethyl)-benzamide (6.27 

%). 
 

TABLE I: QUANTITATIVE PHYTOCHEMICAL CONTENTS IN ETHANOL 

EXTRACT OF PHYLLANTHUS AMARUS 

Phytochemicals Samples (PAE) 

Phenolic Content (Ug/ml) 73.16 

Flavonoid Content (Ug/ml) 137.27 

Tannin Content (Ug/ml) 3.58 

Alkaloids (%) 30.10 

Saponin (PPM) 34.82 

PAE = Phyllantus amarus ethanol 

 

 
Fig. 2. The total ion chromatogram (TIC) of ethanolic extracts of 

Phyllantus amarus. 

 

TABLE 2A: GC- MS ANALYSIS OF BIOACTIVE CONSTITUENTS OF THE  

ETHANOLIC EXTRACT OF PHYLLANTHUS AMARUS LEAVES 
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TABLE 2B:  GC- MS ANALYSIS OF BIOACTIVE CONSTITUENTS OF THE 

ETHANOLIC EXTRACT OF PHYLLANTHUS AMARUS LEAVES 

 
 
TABLE 2C:  GC- MS ANALYSIS OF BIOACTIVE CONSTITUENTS OF THE 

ETHANOLIC EXTRACT OF PHYLLANTHUS AMARUS LEAVES 

 

IV. DISCUSSION 

The result for the phytochemical composition of P. amarus 

leaf extract showed the presence of phenol, flavonoid, 

saponins, tannin and alkaloids. The plant is rich in flavonoid, 

phenol, saponin and alkaloids. This corresponds with the 

report of [14] in a qualitative determination that reported the 

presence of alkaloids, flavonoids, phenols and triterpenes in 

the plant. Phytochemical constituents are secondary 

metabolites of plants that serve as defense mechanism against 

predation by lots of microorganisms, insects and other 

herbivores [15]. These bioactive compounds are known to act 

by different mechanisms and exercise antimicrobial action. 

Tannins form an irreversible complex with proline rich 

proteins resulting in the inhibition of cell protein synthesis. 

Flavonoids are hydroxylated phenolic compounds known to 

be synthesized by plants in response to microbial infection 

and it is not a surprise that are present in vitro as active 

antimicrobial substances against a wide range of 

microorganisms. Their action could be due to their ability to 

form complexes with extracellular and soluble proteins and 

to form complexes with cell walls of bacteria [15]. 

Antimicrobial activity of saponin is owned to its ability to 

cause leakages of proteins and certain enzymes from the cell. 

The most common biological properties of alkaloids is their 

toxicity against cells of foreign organism and this property 

has led to the development of powerful pain killer 

medications [15]. 

The levels of alkaloids and saponins present in the leaf of 

P. amarus suggests that the plant might have good blood 

glucose reducing activities by reducing the absorption of 

dietary glucose in the gastrointestinal tract and may have 

marked effects on the modulation of immune system and the 

prevention of oxidative stress concertedly [16]. The presence 

of phenols and flavonoids in the extract can help prevent 

oxidative stress by scavenging free radicals and bio-

activation of carcinogens for excretion in the liver [17]. The 

presence of alkaloids, flavonoids and other phytochemicals in 

plant has effect on man and has led to development of potent 

pain killer drugs [18]. This shows that the plant could be very 

useful in fighting diseases that can lead to cell injury like 

neuroinflamation due to the presence of free radicals and 

could also be useful to fight the aging process. 

The GC- MS analysis of bioactive constituents of the 

alcoholic extracts of P. amarus leaves resulted in 44 

compounds which have diverse use. Compounds having anti-

inflammatory, antibacterial, antifungal and skin conditioning 

properties have been identified which includes: 3-Allyloxy-

1,2 propanediol, Octanoic acid, 2-Methoxy-4-vinylphenol, n-

Decanoic acid, Undecanoic acid, 10-methyl-, methyl ester, 

Dodecanoic acid, Oleic Acid, Dodecanoic acid, 

Tetradecanoic acid, 2-Pentadecanone, 6,10,14-trimethyl, 

Cyclopentanetridecanoic acid, methyl ester, n-Hexadecanoic 

acid, Hexadecanoic acid, ethyl ester, Acetic acid, 2-(2,2,6-

trimethyl-7-oxa-bicyclo[4.1.0]hept-1-yl), propenyl ester, 2,6-

Cyclooctadien-1-ol, Cyclopropanebutanoic acid, 2-[[2-[[2-

[(2-pentylcyclopropyl) methyl] cyclopropyl] 

methyl]cyclopropyl]methyl]-, methyl ester, Phytol, Oleic 

Acid, 9,12,15-Octadecatrienoic acid, ethyl ester, (Z,Z,Z), 2H-

Benzo[f]oxireno[2,3-E]benzofuran-8(9H)-one, Stigmasterol, 

3-Phenyl-1,3-pentanediol, Cyclopentanone, 2,5-di(1-

adamantyl) were recoverd from the sample [19]. 

Fatty acid compounds such as Hexadecanoic acid found in 

the sample may be active antidiarrhoeal and antimicrobial 

agent. Methoxy group compounds have been reported to 

exhibit antimicrobial activity by distorting the surface cell 

[19]. GC-MS analysis of the present study showed the 

presence of methylenedioxy compound which have anti-

microbial activity. Phytol is an acyclic diterpene alcohol that 

can be used as a precursor for the manufacture of synthetic 

forms of vitamin E [20] and vitamin K1
 [21]. In ruminants, 

the gut fermentation of ingested plant materials liberates 

phytol, a constituent of chlorophyll, which is then converted 

to phytanic acid and stored in fats [22]. In shark fish liver it 

yields pristane. Oleic acid is used as a component foods as 

triglycerides. Human diet also contains oleic acid as animal 

fats and vegetable oils. As its sodium salt, oleic acid is a 

component of soap used emulsifying agent. It is also used as 

an emollient [23]. In pharmaceuticals, oleic acid is used as an 

excipient and as emulsifying or solubilizing agent in aerosol 
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products [24]. Stigmasterol is used as a precursor making 

semisynthetic progesterone, a useful human hormone that 

plays an important physiological role in the regulatory and 

tissue rebuilding mechanisms related to estrogen effects, as 

well as acting as an intermediate in the biosynthesis of 

androgens, estrogens, and corticoids. Urea is destined for use 

as a nitrogen-release fertilizer [25]. Urea has the highest 

nitrogen content of all solid nitrogenous fertilizers in 

common use. 2-Methoxy-4-vinylphenol is an aromatic 

substance used as a flavoring agent. It is one of the 

compounds responsible for the natural aroma of buckwheat 

[26]. The aroma of pure substance was described as: apple, 

spicy, peanut, and wine-like or clove and curry. 

In the production of esters for artificial fruit flavours, and 

pharmaceuticals, decanoic acid can be used [27]. 

GC-MS analysis revealed the existence of numerous 

compounds with different chemical structures. Bioactive 

compounds present are a proof that P. amarus can be used for 

the treatment of various ailments by traditional practitioners. 

However, isolation of individual phytochemical constituents 

should be carried out to find a novel drug or a lead compound. 

 

V. CONCLUSION 

It has shown that Phyllanthus amarus consists of 

secondary metabolites that serve as defense mechanism 

against predation by many microorganisms, insects and other 

herbivores. It also consists of useful bioactive constituents 

that serve as anti-microbial, vitamins and flavouring agents. 
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