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Abstract 
In the present study,10 medicinally important plant species were screened for their phytochemicals 
quantitatively by using ethanolic extracts from their selected plants parts. All the medicinal plants 
selected for the study contained significant amount of phytochemicals like alkaloids, flavonoids, phenols, 
saponins and Tannins. The amount of flavonoids was maximum in comparison to other phytochemicals 
in all the ten medicinal plants. In Azadirachta indica and Syzygium aromaticum the amount of flavonoids 
was highest in their ethanolic extract (47.75 QE and 47.35 QE and respectively), followed by Anisomeles 
indica and Bauhinia variegata (45.35 QE and 44.47 QE respectively), and Oxalis corniculata and 
Ocimum sanctum contains the same amount of flavonoid (42.75 QE), Solanum nigrum, Coriandrum 
sativum, Terminalia bellirica, and Citrus sinensis (41.35 QE to 40.55 QE). 
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Introduction 
Plants have been appreciated for their antimicrobial or medicinal properties for centuries. 
Nature has long been a great source of antimicrobial compounds and play important role in 
natural defense and thus this is logical to search natural alternatives to chemical one. 
Compounds that are present in plants have antimicrobial activity and called as green chemicals 
are either proteins, hydrolytic enzymes or secondary metabolites from the terpenoid or 
phenolic biosynthesis origin (Vigers et al., 1991) [1].  
The use of numerous plant extracts, various spices and their constituents provide an alternative 
way to prevent fungal growth and mycotoxins formation (Vagi et al., 2005) [2]. In this era of 
antimicrobial drug resistance, some plants have antimicrobial potential and is considered as 
alternatives to conventional antimicrobial agents (Nwaopara et al., 2009) [3]. Plants can 
synthesize aromatic secondary metabolites, like phenols, quinones, flavones, phenolic acids, 
flavonoids, flavonols, coumarins and tannins (Cowans, 1999). [4]  
The plant compounds which are secondary metabolites, mainly of terpenoid or phenolic 
biosynthetic origin, hydrolytic enzymes (Glucanases, chitinases) and proteins acting 
specifically on membranes of invading microorganisms with antimicrobial activity (Bowles, 
1990; Vigers et al., 1991). [5, 1] No sharp chemical division can be made in general between 
constitutive and induced antimicrobials.  
The extracts of different parts of medicinal plants parts like root, stem, flower and fruit were 
widely used for treatments of some human diseases (Khan et al., 2013) [6]. Medicinal plants 
contain several phytochemicals namely alkaloids, flavonoids, tannins, and terpenoids which 
possess antimicrobial and antioxidant properties (Talib and Mahasneh, 2010) [7].  
 Phytoalexins, organic acids, essential oils and phenolic compounds are the main groups of 
plant derived antimicrobial compounds considered for food preservation purposes (Gould, 
1996b; Smid and Gorris, 1999) [8, 9]. Phenolic compounds are a wide group of antimicrobials 
which also include some plant extracts, essential oils (Nakatani, 1994) [10] and phytoalexins 
(Smid and Gorris, 1999) [9].  
 
Materials and Methods  
 Ten different medicinal plants namely: Syzygium aromaticum (Clove), Oxalis corniculata 

(Wood sorel), Solanum nigrum (Black nightshade), Azadirachta indica (Neem), Bauhinia 
variegata (Kachnar), Coriandrum sativum (Dhania), Anesomeles indica (Indian catmint), 
Terminalia bellirica (Bahera), Ocimum sanctum (Tulsi) and Citrus cinensis (Orange) were 
collected in their natural habitat from local areas of Patna. The plant was authenticated by 
taxonomists from Botany Department, P.U., Patna. 
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 The samples were cut into small pieces and then surface 
sterilized with 5% Sodium hypochlorite solution. The 
plant parts were dried in shade for 48 hours 
approximately at ambient temperature under laboratory 
condition and then crushed to fine powder in electric 
grinder. These were sealed in polyethylene bags and 
stored away from light and moisture until used for 
extraction (Yaye et al., 2012) [11]. 

 
Preparation of ethanolic extract of plant sample:  
The ethanolic extract was prepared by soaking 10 gm of 
powdered plant parts in 100 ml of ethanol for the same 12 hrs. 
The extracts were then filtered using filter paper. The extracts 
were then concentrated to 50 ml of the extracts sample and 
stored in airtight container. 
 
Determination of Alkaloids  
Alkaloid content was measured by method suggested by 
Harborne (Harborne, 1973) [12]. A suspension was prepared by 
dispersing 5 gm of the plant parts in 10% acetic acid solution 
in ethanol and kept at 28 0C for 4hrs which was further 
filtered through Whatman No. 42. Thereafter alkaloid was 
precipitated by concentrating the filtrate to one-quarter of its 
original volume and drops of conc. aqueous NH4OH were 
added. Finally, the precipitate was washed with 1% ammonia 
solution and dried at 800C in the oven. The content of alkaloid 
was calculated and expressed as mg/g of sample. 
  
Determination of Tannins 
The quantitative estimation of tannins was performed by the 
method of Swain (Swain, 1979) [13] with minor modifications. 
The finely powdered plant parts were kept in a beaker 
containing 20 ml of 50% methanol covered with parafilm and 
then heated at 80 0C in a water bath for 1 hr with continuous 
stirring. The extract was quantitatively filtered using a double 
layered Whatman No.1 filter paper and rinsed with 50% 
methanol. 1 ml of sample extract was treated with 20 ml 
distilled water, 2.5 ml Folin-Denis reagent and 10 ml of 17% 
Na2CO3 for the development of a bluish-green colour and was 
allowed to stand for 20 mins. The absorbance was measured 
at 760 nm and the amount of tannin was calculated by 
comparing it with a standard curve prepared in the range of 0-
10 ppm. 
 
Determination of Saponins  
Saponin analysis was performed according to the method 
described by Brunner (Brunner, 1984) [14]. 100 ml Isobutyl 
alcohol was added to 1 gm of the finely powdered sample and 
stirred for 5 hrs. 20 ml of 40% saturated solution of 
Magnesium carbonate was added to the mixture and filtered. 2 
ml of 5% FeCl3 solution and 50ml volume of distilled water 
was added to 1ml of colourless solution and kept for 30 mins 
for colour (blood red) development The absorbance of the 
samples as along with the standard were read at 380 nm and 
calculated in mg/g. Standard saponin solution was prepared in 
the reference range of 0-10 ppm.  
 
Total Phenolics determination 
The amount of total phenolics in aqueous and ethanol extracts 
was determined by the Folin–Ciocalteu method (Folin & 
Ciocalteu, 1927) [15]. Gallic acid was used as a standard by 
using different concentrations of (20-200μg) from which the 
total phenol content in the extract was expressed in terms of 
gallic acid equivalent (mg GAE/gm) extract. Different 
aliquots of 0.1 to 1.0 ml of plant extract were also prepared in 

methanol and 0.5 ml of each sample were introduced into test 
tubes and mixed with 2.5 ml of a 10-fold dilute Folin- 
Ciocalteu reagent and 2 ml of 7.5% sodium carbonate. The 
mixture was allowed to stand for 30 mins at room 
temperature. Phenols react with the phosphomolybdic acid in 
Folin- Ciocalteau reagent in alkaline medium and produce 
blue coloured complex (Molybdenum blue). The absorbance 
of the resulting solutions was measured at 760 nm against 
reagent blank. A standard calibration curve was prepared by 
plotting absorbance against concentration and it was found to 
be linear over this concentration range. The concentration of 
total phenol in the test sample was determined from the 
calibration graph. The assay was carried out in triplicate and 
the mean values with ± SD are presented.  
 
Total Flavonoids determination 
The aluminium chloride colorimetric method was used for 
flavonoids determination (Chang et al., 2002) [16]. The 
aqueous and ethanol plant extracts were separately mixed 
with 1.5 ml of ethanol, 0.1 ml of 10% aluminium chloride, 0.1 
ml of 1 M potassium acetate and 2.8 ml of distilled water. It 
was kept at room temperature for 30 min; the absorbance of 
the reaction mixture was measured at 418 nm. The percentage 
of total flavonoids were calculated from the calibration curve 
of Quircetin (200-1000μg) plotted by using the same 
procedure and total flavonoids was expressed Quircetin 
equivalents (QE) in mg per gm sample. 
 
Results and Discussion 
The phytochemicals of ten selected medicinal plants viz. 
Syzygium aromaticum (Clove), Oxalis corniculata (Wood 
sorel), Solanum nigrum (Black nightshade), Azadirachta 
indica (Neem), Bauhinia variegata (Kachnar), Coriandrum 
sativum (Dhania), Anesomeles indica (Indian catmint), 
Terminalia bellirica (Bahera), Ocimum sanctum (Tulsi) and 
Citrus sinensis (Orange) were analysed quantitatively in their 
ethanolic extracts from their respective parts and the results 
obtained have been presented in Table 1.  
In the ethanolic extract of leaves of Syzygium aromaticum and 
Azadirachta indica the amount of alkaloid was maximum 
(21.45 mg/gm) followed by Solanum nigrum (20.75 mg/gm), 
Citrus sinensis (20.65 mg/gm), Anesomeles indica (19.65 
mg/gm) and Coriandrum sativum (19.37 mg/gm). In 
Terminalia bellirica, Bauhinia variegata, Oxalis corniculata 
and Ocimum sanctum the amount of alkaloid was relatively 
less in the range of 18.85 mg/gm, 18.75mg/gm, 18.65mg/gm, 
18.45 mg/gm, respectively. In Azadirachta indica and 
Syzygium aromaticum the amount of flavonoids was high in 
their ethanol extract (47.75 QE and 47.35 QE and 
respectively), followed by Anisomeles indica and Bauhinia 
variegata (45.35 QE and 44.47 QE respectively), and Oxalis 
corniculata and Ocimum sanctum contains the same amount 
of flavonoid (42.75 QE), Solanum nigrum, Coriandrum 
sativum, Terminalia bellirica, and Citrus sinensis (41.35 QE 
to 40.55 QE). The total phenolic compounds were maximum 
in Azadirachta indica and Syzygium aromaticum (24.85 GAE 
and 23.75 GAE respectively), followed by Anesomeles indica, 
Citrus sinensis and Solanum nigrum, (22.36 GAE, 22.35 GAE 
and 22.25 GAE respectively). Terminalia bellirica, Oxalis 
corniculata, Bauhinia variegata, Coriandrum sativum and 
Ocimum sanctum contained relatively lesser amount of 
phenolic compounds in the range of 21.67 GAE to 21.35 
GAE. The amount of saponin was maximum in Oxalis 
corniculata (18.35 GAE) followed by Syzygium aromaticum, 
Solanum nigrum, Terminalia bellirica (17.85 mg/gm, 16.45 
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mg/gm and 16.37 mg/gm respectively), followed by Ocimum 
sanctum, Anisomeles indica, and Citrus sinensis, Bauhinia 
variegata (15.67 mg/gm,15.65 mg/gm, and 15.65 
mg/gm,15.35 mg/gm, respectively), and Azadirachta indica 
and Coriandrum sativum (14.35 mg.gm and 14.75 mg/gm 
respectively). The amount of tannins was maximum in 
Azadirachta indica and Bauhinia variegata (16.75 mg/gm and 

16.35 mg/gm respectively) The amount of Tannin was equal 
in Syzygium aromaticum, Citrus sinensis (15.45 mg/gm) 
followed by Terminalia bellirica (15.25 mg/gm), Anisomeles 
indica (14.75mg/gm) Ocimum sanctum(14.55mg/gm), 
Coriandrum sativum(14.45mg/gm), Solanum nigrum (14.35 
mg/gm). Oxalis corniculata contained lesser amount of tannin 
(13.45 mg/gm) (Table 1; Fig A). 

 
Table 1: Quantitative estimation of phytochemicals in ten medicinal plants in their ethanol extracts (amount in mg/gm ±SE; Total Phenol in 

GAE in mg/100gm; Flavonoids in QE in mg/100gm). 
 

Sl. No. Medicinal plants Alkaloids Flavonoids Total Phenol Saponins Tannins 
1 Syzygium aromaticum (Clove) 21.45 ±0.11 47.35 ±0.45 23.75 ±0.32 17.85 ±0.22 15.45 ±0.21 
2 Oxalis corniculata (Creeping wood sorel) 18.65 ±0.50 42.75 ±0.41 21.65 ±0.33 18.35 ±0.27 13.45 ±0.36 
3 Solanum nigrum (Black Nightshade) 20.75 ±0.41 41.35 ±0.51 22.25 ±0.44 16.45 ±0.23 14.35 ±0.26 
4 Azadirachta indica Neem 21.45 ±0.47 47.75 ±0.37 24.85 ±0.34 14.35 ±0.21 16.75 ±0.27 
5 (Bauhinia variegata) Kachnar 18.75 ±0.63 44.47 ±0.31 21.65 ±0.32 15.35 ±0.21 16.35 ±0.21 
6 Coriandrum sativum (Coriander) 19.37 ±0.45 40.55 ±0.51 21.35 ±0.21 14.75 ±0.16 14.45 ±0.18 
7 Anesomeles indica (Indian catmint) 19.65 ±0.32 45.35 ±0.31 22.36 ±0.21 15.65 ±0.24 14.75 ±0.41 
8 Terminalia bellirica (Bahera) 18.85 ±0.37 41.25 ±0.33 21.67 ±0.18 16.37 ±0.15 15.25 ±0.41 
9 Ocimum sanctum (Tulsi) 18.45 ±0.32 42.75 ±0.37 21.65 ±0.41 15.67 ±0.21 14.55 ±0.16 

10 Citrus sinensis (Orange) 20.65 ±0.25 41.25 ±0.61 22.35 ±0.37 15.65 ±0.19 15.45 ±0.31 
 

 
 

Fig A: Quantitative value of phytochemicals in ten medicinal plants in ethanolic extract. Total phenol in GAE in mg/100gm: Flavonoids in QE 
in mg/100g. Alk: Alkaloid; Flv: flavonoids; Tph: Total phenol; Sap: Saponins; Tan: Tannins 

 
Phytochemicals of medicinal plants and their medicinal 
values have been studied by many workers. Emmanuel et al., 
(2015) [17] have studied the phytochemicals of Syzygium 
aromaticum flower and found more or less similar results. A 
more or less similar phytochemical constituent from clove has 
also been investigated by Rashi et al., (2011) [18] and Umesh 
Kumar et al., (2010) [19]. Nirmala Paul et al., (2013), Nimish 
et al., (2011), Arun thangavel et al., (2015), Sasi Kumar et al., 
(2014) [20-23] have investigated the similar phytochemicals in 
Coriandrum sativum. The phytochemicals of Anisomeles 
indica of more or less similar pattern have been studied by 
Ulhe and Narkhede (2013) [24] and Kavitha et al., (2012) [25]. 
The phytochemicals of Terminalia bellerica have been 
thoroughly studied by Disha et al., (2014) and Nithya et al., 
(2014) [26, 27]. Devendran and Balasubramanian (2011) [28] 
have screened the phytochemicals from Ocimum sanctum. 

Similar phytochemicals in aqueous ethanolic extract of 
Ocimum sanctum have also been studied by Bishnu et al., 
(2011) [29]. Phytochemicals of Azadirachta indica and their 
antimicrobial activities have been studied by Susmitha et al., 
(2013) and Imran Khan et al., (2010) [30, 31]. Zemali et al., 
(2013) [32] have studied the phytochemicals of Solanum 
nigrum and also confirmed the presence of alkaloids, 
saponins, tannins, glycosides, coumarins, terpenoids, 
flavonoids and volatile oils. The phytochemicals and their 
antimicrobial activities of Citrus sinensis of similar characters 
have also been studied by Ehigbai et al., (2016) and Ashok 
Kumar et al., (2011) [33, 34]. Plant derived extracts contain 
several biologically active compounds, many of which 
possess potent antimicrobial properties (M. Kumaraswamy et 
al. 2011) [35].  
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Conclusion  
From the results it is evident that Ethanolic extracts of all the 
ten medicinal plants contained a significant amount of 
phytochemicals viz. alkaloid, flavonoids, phenolic, saponins 
and tannin. The amount of flavonoids was maximum in 
comparison to other phytochemicals in all the ten medicinal 
plants. Further evaluation of the active phytochemicals of 
these plants is required for definite conclusion of the bioactive 
compounds contributing to the antifungal and antiyeast 
activity. The nature of these active components is not very 
clear. Hence these compounds need further thorough 
investigation simultaneously and more studies are essential to 
purify and identify these compounds. 
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