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ABSTRACT 

Nyctanthes arbortristis is a flowering medicinal plant belonging to family 

Oleaceae. In ayurvedic medicine, Nyctanthes arbortristis leaf extract is used for the 

treatment of chronic fever, cough, rheumatism and constipation. Phytoche-micals 

present in the leaf extract are possibly responsible for the medicinal properties of the 

extracts. The objective of the present study was to evaluate the effect of extraction 

methods and solvents on the phytochemical composition of Nyctanthes arbortristis 

leaf extracts. Leaf extracts of water, ethanol, methanol and acetone were prepared 

using ‘Green extraction’ methods such as microwave assisted and ultrasonic assisted 

solvent extraction. The extracts were screened for phytochemicals like alkaloids, 

phenolic compounds, flavono-ids, tannins, terpenoids and diterpenoids. In addition, 

the concentrations of total phenols and flavonoids of leaf extracts prepared from 

different extraction methods were compared. The present results reveal that 

phytochemical composition of Nyctanthes arbortristis leaf extracts was highly 

varied with the extraction method as well as solvent used for extraction.  
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Introduction  

Nyctanthes arbortristis commonly known as night jasmine belonging to the 

family Oleaceae, it is a large shrub with immense medicinal value in Indian system 

of medicine. The leaf juice is used for treat-ment of liver disorders, chronic fever, 

malaria fever and rheumatism [1]. Prelim-inary phytochemical screening of leaf 

extracts of Nyctanthes arbortristis showed the presence of alkaloids, terpenoids, 

sapo-nins, flavonoids and phenolic compounds [2]. These phytochemicals with 

known pharmaceutical activities have been extensively investigated as a source of 

medicinal agents [3]. 

 

The medicinal value of a plant is estimated from the its phytochemicals, they 

possess medicinal properties which may alter certain physiologic actions in the 

human body. The most important phytochemicals include alkaloids, terpenoids, 

flavonoids and phenolic compounds. Thus the phytochemical composition of 

medicinal plant extracts infers the therapeutic values. Many factors such as extraction 

method, solvent composition, extraction time, temperature, solid to liquid ratio and 

particle size may significantly influence the phytochemical composition of plant 

extraction. Studies on effect of extraction method and solvent on phytochemical 
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composition of Nyctanthes arbortristis leaf extract was not reported so far in the 

literature. Therefore, effect of extraction methods and solvents on phytochemical 

composition, total phenolic compounds and flavonoids content of Nyctanthes 

arbortristis leaf extract was investigated in the present study.  

 

Materials and Methods 

Collection and processing of plant material  

The fresh leaves of the plant Nyctanthes arbortristis (L) were collected from 

in and around Andhra Loyola College campus, Vijayawada, Krishna district, Andhra 

Pradesh, India. The leaves were washed thoroughly in running tap water to remove 

soil particles and adhered debris and finally washed with double distilled water. The 

leaves were shade dried, ground into fine powder and stored in air tight container 

until it is used.  

 

Preparation of leaves extracts 

The polarities of the phytochemicals range from polar to non-polar. In the 

present work, polar solvents like water, methanol and ethanol were selected for 

extraction. Aqueous, methanol and ethanol leaf extracts of Nyctanthes arbortristis 

were prepared using different extraction methods namely maceration (MCR), 

ultrasonic assisted extraction (UAE) and microwave assisted extraction (MAE). 

 

Maceration (MCR) 

Exactly1 gram of leaf powder was soaked in 50 ml of solvents comprises of 

water, methanol and ethanol, separately. All the samples were left at room 

temperature for 24 hr. Then the samples were filtered through whatman filter paper 

No.42 pore size and further used. 

 

Microwave assisted extraction (MAE) 

Exactly 1 gram of leaf powder was immersed in 50 ml of water, methanol 

and ethanol separately and then heated in microwave oven (LG LCRT1513SB 

Countertop Microwave Oven) for 10 min with 1 min time intervals. The extracts were 

filtered and used further. 

 

Ultrasonic assisted extraction (UAE) 

Exactly 1 gram of leaf powder was immersed in 50 ml of water, methanol 

and ethanol separately and then placed in ultrasonic bath (Labman, Digital ultrasonic 

cleaner) for 3 hr. The extracts were filtered and used further. 

 

Preliminary Phytochemical Screening 

Aqueous, methanol and ethanol leaf extracts of Nyctanthes arbortristis were 

subjected to preliminary phytochemical screening for various constituents in the 

leaves. 
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Test for Alkaloids  

Wagner s test: To 1 ml of the extract a few drops of Wagner s reagent was 

added. The yellow formation or brown precipitate confirmed the presence of alkaloid. 

Mayer s test:1 ml of extract was taken in a test tube to which 1 ml of Mayer s reagent 

was added. Formation of yellowish buff coloured precipitate confirmed the presence 

of alkaloids. 

 

Test for Flavonoids  

Shinoda s test: In a test tube containing 0.5 ml of extract 6-10 drops of 

concentrated HCl and small piece of magnesium were added and the solution was 

boiled for few minutes. Development of reddish pink colour indicates the  presence 

of flavonoids. 

 

Test for phenolic compounds 

Ferric chloride Reagent Test: To 1.0 ml of the extract, a few drops of 5% 

aqueous ferric chloride solution were added. Formation of an intense colour 

precipitate showed the presence of phenolics compounds. 

 

Test for terpenoids  

2 ml of extract was mixed with 2 ml of chloroform followed by the careful 

addition of 3 ml concentrated sulphuric acid. Appearance of reddish brown colour at 

the interface of two liquid layers showed the presence of terpenoids.  

 

Test for diterpenoids 
To 1.0 ml of the extract a few drops of 1% aqueous copper acetate solution 

was added. Formation of emerald green precipitate confirmed the presence of 

diterpenoids. 

 

Determination of total phenolics content 

The total phenolics content in all extracts were determined by the Folin-

Ciocalteu method [4]. Exactly 0.1 ml of extract was mixed with 0.5 ml of 50% Folin-

Ciocalteu reagent. After 5 min, 2 ml of 20% sodium carbonate solution was added to 

the mixture and incubated for 30 min at room temperature. Absorbance was measured 

at 765 nm on Varian Cary 50 UV-VIS spectrometer. Total phenolics content was 

calculated from calibration curve equation of gallic acid (y = 20.5x + 0.045, R2 = 

0.996) and expressed as mg of gallic acid (GAE) equivalents per gram of leaf powder 

[5]. 

 

Determination of total flavonoids content  

The total flavonoid contents in leaf extracts were determined spectrophoto-

metrically [6]. Briefly, exactly 0.5 mL of 5% ethanolic aluminum trichloride solution 

and 0.5 ml of sodium nitrate solution was mixed with 0.5 ml of leaf extract. After 

incubation of 10 min the absorbance of samples was determined at 425 nm against a 

blank using Varian Cary 50 UV-VIS spectrometer. Total flavonoid content was 

calculated from calibration curve equation of rutin (y = 4.838x + 0.001, R2 = 0.999). 



INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY ADVANCED RESEARCH TRENDS 
ISSN : 2349-7408  
VOLUME IV, ISSUE 1(3) JANUARY, 2017 

 17 

The total flavonoids content of the extracts was expressed as mg rutin equivalents per 

gram of leaf powder [7]. 

 

Results and discussion 

Effect of extraction method and solvent on phytochemical composition 

 Phytochemical screening of water, methanol and ethanol extracts of leaf 

prepared using different extraction methods were performed and the results are 

presented in Table 1. Phytochemical analysis revealed the presence of alkaloids, 

terpenoids, diterpenoids, flavonoids, phenolics and tannins. Methanol and ethanol 

extracts showed higher amount of alkaloids, diterpenoids, tannins and phenolic 

compounds, while water extracts showed the lower amounts of tannins, phenolics, 

diterpenoids and absence of alkaloids. Flavonoids and terpenoids were only present 

in extracts prepared from UAE method.  

 

Effects of extraction method on total phenolics content 

Total phenolic contents of aqueous leaf extracts prepared from MCR, MAE 

and UAE methods are shown in Figure 1. The leaf extract prepared using UAE 

method showed higher phenolic content of 1.981 mg GAE/g leaf powder as 

compared to MCR (1.566 mg GAE/g) and MAE (1.474 mg GAE/g) methods. 

 

Table 1. Phytochemical screening of different extracts of Nyctanthes arbortistis leaf 
Phytochemical Solvent Extraction method 

MCR MAE UAE 

Alkaloids Water - - - 

Methanol - ++ ++ 

Ethanol 

 

- ++ ++ 

Phenolics Water ++ + ++ 

Methanol ++ ++ ++ 

Ethanol 

 

++ ++ ++ 

Flavonoids Water - - + 

Methanol - - + 

Ethanol 

 

- - + 

Tannins Water ++ ++ ++ 

Methanol +++ +++ +++ 

Ethanol 

 

+++ +++ +++ 

Terpenoids Water + - + 

Methanol - - + 

Ethanol 

 

- - + 

Diterpenoids Water ++ ++ + 

Methanol +++ ++ +++ 

Ethanol +++ +++ +++ 
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Figure 1. Effects of extraction method on total phenolics content 

 

Effects of extraction method on flavonoids content 

 Flavonoids contents of aqueous leaf extracts prepared from MCR, MAE and 

UAE methods are presented in Figure 2. The leaf extract prepared using UAE (5.46 

mg rutin/g) and MAE (4.77 mg rutin /g) methods showed higher flavonoids content 

than MCR (3.51 mg rutin/g) method. 

 

 
Figure 2. Effects of extraction method on total flavonoids content 

 

Conclusions 

 The present results revealed that the choices of solvent employed for 

extraction and extraction methods play an important role on phytochemical 

composition of Nyctanthes arbortristis leaf extract. Total phenolics and flavonoids 

content of Nyctanthes arbortristis leaf extract is vary with the extraction method. 

UAE method has produced higher phenolics and flavo-noids content compared to 

MCR and MAE methods. The results showed that the ultrasonic assisted extraction 
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method is a preferable extraction method compared to maceration and microwave 

extraction methods. 
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