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ABSTRACT 

Drypetes is a plant genus of the family Putranjivaceae. Drypetes have high medicinal importance and the 
selected species sepiaria is used traditionally to treat various diseases.  The present study was undertaken to 
analyze the chemical composition of Ethanolic crude extract from the leaves of Drypetes sepiaria by using 
GC-MS and LC-MS. The crude Ethanolic extract of Drypetes sepiaria was subjected to phytochemical 
screening for the presence of various phytochemicals.  The total phenolic content was found to be 212.3 mg/g 
of Gallic acid equivalent.  The IC 50 value is less compared to standard ascorbic acid.  The total flavonoid 
content was found to be 1.76 mg/g of Quercetin.  19 different compounds were identified using LC-MS. 
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1. INTRODUCTION 

 

 

Natural products have been the major source of 

chemical diversity for starting material over the past 

century.  Chemical diversity in nature is based on 

biological and geographical diversity, so research 

have been focusing on samples to analyze and 

evaluate in drug discovery or bioassays.  Plants have 

been a rich source for drug discovery [1]. The genus 

Drypetes comprises approximately 160 species which 

has been used in the folk medicine of many cultures 

for many years in the treatment of various 

pathological conditions.  The plants that belong to 

Drypetes genus are used for the treatments of 

sinusitis, swellings, boils, gonorrhoea and dysentery 

in West and Central Africa.  These plants are 

extensively used in African folk medicine to treat 

various diseases such as bronchitis, ailments of the 

digestive tract, fever, kidney pain and rheumatism. 

The plants of this genus have anti-inflammatory and 

analgesic activity and also act as CNS depressants.  It 

is worth noting that the species was different, 

although this genus has been used to treat similar 

disorders. Earlier phytochemical studies on some 

Drypetes plant species including D. parrifolia, D. 

laciniata, D. inaequalis, D. armoracia, D. 

gossweileri, D. molunduana, D. roxburghii have 

yielded flavonoids, chalcone glycosides, saponins, 
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tripterpenoids, phenolics, alkaloids, etc. Drypetes 

sepiaria belongs to the family Putranjivaceae 

(Euphorbiaceae). It is an evergreen tree commonly 

grown in foothills and shrub jungles, and is widely 

distributed in Srilanka and some places of Tamil 

Nadu. It is locally known as Kalvirai (Tamil). This 

plant is used in folk medicine by the tribal people of 

Western Ghats to treat pain and inflammation. The 

seeds of this plant are used as a wild edible food by 

Palliyars (tribal Group) of Western Ghats, India. 

Recent report on Drypetes sepiaria stated that the 

paste of the roots can be used as an antidote for 

scorpion bite. The decoction of leaves and seeds of 

this plant is also noted for reducing rheumatic 

inflammation [2]. There is no much work have been 

done in Drypetes sepiaria. The present study was 

aimed at GC-MS and LC-MS analysis of Ethanolic 

extract of Drypetes sepiaria. 

2. MATERIALS AND METHODS 

2.1. Chemicals and reagents 

1, 1-diphenyl 1, 2-picrylhydrazyl (DPPH) procured 

from Sigma Aldrich Chemicals, USA.  Folin 

ciocalteau reagent procured from Sisco Research 

Laboratories Pvt. Ltd. Sodium carbonate, Ascorbic 

acid, Gallic acid were purchased from SD fine chem 

limited.  All the other chemicals and solvents were of 

analytical grade and obtained from standard sources. 

2.2. Collection and authentication of plant   

Fresh leaves of D. sepiara were collected from 

Puducherry (Coordinates: 11°58'5"N 79°48'42"E) 

India, during the month of January, 2014. The plant 

was authenticated by Professor Angelin Vijaya 

Kumari, HOD of Biology, Voorhees College, Vellore, 

Tamil Nadu, India.  

 

2.3. Preparation of extracts 

Fresh leaves were washed thoroughly with distilled 

water to remove all contaminated materials. The 

washed leaves were shade dried to avoid 

decomposition of phytochemicals.  Sixty grams of 

dried powder material was extracted with ethanol in 

Soxhlet apparatus. The Ethanolic extracts were 

concentrated to dryness by a rotary evaporator under 

reduced pressure.  The total yield of the extract was 

12.895% and the extracts were subjected to 

preliminary phytochemical screening. 

2.4. Phytochemical screening of extracts 

Preliminary phytochemical screening of the crude 

extracts was carried out for the presence of alkaloids, 

saponins, flavonoids, tannins, amino acids, 

carbohydrates, steroids, phenols and anthraquinones 

by following standard methods [3]. 

2.5. Determination of Total phenolic content 

The total phenolic content of Drypetes sepiaria 

extract was determined by using folin ciocalteau 

reagent followed by slight modification of (Fatma et 

al., 2013). Gallic acid was used a standard for 

plotting calibration curve.  0.1 ml of plant extract (1 

mg/ml) was mixed with 2 ml of folin-ciocalteau 

reagent (diluted 1:10 with distilled water) and were 

neutralized with 4 ml of sodium carbonate solution 

(7.5 % w/v). The reaction mixture was incubated at 

room temperature in dark for 30 min with 

intermittent shaking for color development.  In blank, 

folin-ciocalteau reagent was replaced with distilled 

water and absorbance of developed blue color was 

measured at 765 nm using UV-Visible 

spectrophotometer (Jasco V-670). The content of total 

phenolic compounds were expressed as mg/g Gallic 

acid equivalent (GAE) of dry extract [4]. 

2.6. Determination of antioxidant activity by DPPH 

scavenging assay 

The scavenging of DPPH radical by the extracts is 

based on the method described by Mensor et al. 

(2001) with minor modifications. All the extracts 

were dissolved in methanol by using sonicator bath. 

The reduction in the color was measured at 517 nm. 

Ascorbic acid was used as a standard (2-10μg/ml). 

Results were expressed as percentage of inhibition. 

Percentage of inhibition of the DPPH radical was 

calculated according to the following equation:  

Inhibition of DPPH (%) = (Ac - As/Ac) X 100, 

where, Ac = Absorbance of control; As = Absorbance 

of samples (or) standard [5]. 

2.7. Determination of Total flavonoid content 

The total flavonoid content was determined by 

calorimetric aluminium chloride method 

Ebrahimzaded et al (2008) with some modifications. 

The absorbance was measured at 415 nm using UV-

Visible spectrophotometer.  A calibration curve was 

obtained by preparing various concentration of 

Quercetin in methanol [6]. 

2.8. GCMS analysis of Ethanolic extract of Drypetes 

sepiaria 

The extracts were separated on an Elite-5MS 

capillary column fitted to a Perkin Elmer Clarus 680 

equipped with Mass spectrometer Clarus 600 (EI).  

The Elite-5 MS (30 m, 0.25 mm ID, 250μm df) 

column was used.  The oven Initial temperature was 

60°C for 2 min, ramp 10°C/min to 300°C, hold 6 
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min. The injector temperature was 250°C and the 

oven temperature was maintained at 300°C for 6 min.  

Helium was used as a carrier gas with constant flow 

rate of 1 mL/min. Mass transfer line and source 

temperature were set at 240°C and 240°C 

respectively.  Turbo Mass version 5.4.2 software was 

used for the spectral analysis. Structure determination 

was done by comparison of mass spectral patterns to 

NIST-2008 library. 

2.9. LCMS analysis of Ethanolic extract of Drypetes 

sepiaria 

HPLC was performed using Waters LC system.  The 

mobile phase was composed of solvent A: water + 

0.1 % of formic acid, solvent B: Acetonitrile + 0.1 % 

of formic acid. The flow rate was 0.1 ml.  The elution 

was performed starting at 10 % of B increased up to 

70 % B after 30 min.  The injection volume was 3 µl 

for the measurement in positive mode.  The HPLC 

system was coupled with Quattro premier XE 

coupled to Aquity UPLC (Waters). The library search 

was performed by using the software MS-LAMP and 

LIPID MAPS DATABASE.   

3. RESULTS AND DISCUSSION 

Preliminary phytochemical analysis showed the 

presence of saponins and steroids in aqueous solution 

and presence of flavonoids, saponins, phenols, 

steroids in Ethanolic solution. Tannins and amino 

acids are absent in Ethanolic extract of Drypetes 

sepiaria. The total phenolic content of leaf extract of 

Drypetes sepiaria was found to be 212.3 mg/g of 

Gallic acid equivalent and total flavonoid content of 

Drypetes sepiaria was found to be 1.76 mg/g of 

Quercetin is given in Table 1. The IC50 value of 

Drypetes sepiaria is give in Table 1. IC50 value 

determined by DPPH method for ethanolic extract of 

Drypetes sepiaria indicates that the scavenging 

activity is low compared to standards. From the GC-

MS analysis the retention time 16.48 was identified 

as Hyacinthin (Table 2). The remaining peaks with 

different retention times were not matching with the 

NIST library. Further these compounds will be 

isolated and identified by column chromatography 

(Figure 1). From the LC-MS results 19 different 

compounds were identified based on their molecular 

mass (Table 3), is given in (Figure 2 and 3). The 

structure and pharmacological action of the identified 

compounds were given in Table 4.  

4. CONCLUSION 

The Ethanolic leaf extract of Drypetes sepiaria 

contains flavonoids, saponins, phenols and steroids.  

The total phenolic content was found to be 212.3 

mg/g of Gallic acid equivalent.  The total flavonoid 

content was found to be 1.76 mg/g of Quercetin. The 

IC50 value is less compared to standard ascorbic acid.  

Hyacinthin was identified by using GCMS and 19 

different compounds were identified using LCMS.  

Further in future, studies are taken to isolate 

metabolites from Drypetes sepiaria. 

 

Figure 1. Gas chromatogram of Ethanol extract from leaf sample of Drypetes sepiaria 
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Figure 2. LCMS analysis of Ethanolic DS leaf extract 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. LCMS analysis of Ethanolic DS leaf extract 
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Table 1. Total phenolic content, total flavonoid content and IC 50 value for Drypetes sepiaria 

Extract Total phenolic 

content mg/g of 

GAE equivalent 

DPPH Method 

IC50  value µg/g 

Flavonoid Concentration 

in terms of Quercetin 

equivalent (mg/g) 

 

Ethanolic extract of 

Drypetes sepiaria 

212.3 479.6 1.76 

 

 

Table 2. Chemical compounds of Ethanolic leaf extract of Drypetes sepiaria using GC-MS 

S.No Retention 

time  

Compound Name  Molecular 

Formula  

MW Compound 

nature  

1 16.48 Hyacinthin  C30H26O13 593.95 Anthocyanidins 

 

Table 3. Chemical ingredients of Ethanolic leaf extract of Drypetes sepiaria by LC-MS 

S.No Compound Name  Input m/z Exact m/z Formula  Ion  Compound nature  

1 Millettocalyxin A 326.94 327.086 C18H5O6 M+H Flavones and flavonols 

2 5,3’,4-Trihydroxy-3-methoxy-

6,7-methylenedioxy flavone 

344.89 345.06 C17H13O8 M+H Flavones and flavonols 

3 Lauric acid 200.99 201.1849 C12H25O2 M+H Fatty acid 

4 6,7,4’-Trihydroxy-3,5’-

dimethoxy flavone 

330.97 331.08 C17H15O7 M+H Flavones and flavonols 

5 Fatty acyl carnitines 400.46 400.34 C23H45NO4 M+H Fatty acids 

6 N Acyl amines 374.5 374.3 C24H39NO2 M+H - 

7 Isorhamnetin 3-(6’’-

galloylglucoside) 

631.12 631/12 C29H27O16 M+H Flavones and flavonols 

8 1,2,3,-Tri.(9Z, 15Z,22Z-

hentriacontatriene 

431.59 431.46 C31H59 M+H Prenol lipids 

9 4-propylheptane 143.41 143.17 C10H22 M+H           - 

10 N-Oleoyl taurine 390.07 390.267 C20H40NO4S M+H Fatty acyls 

11 7-Methoxy-5, 6:3’,4’-

bis(methylene dioxy) flavone 

341.24 341.065 C18H13O7 M+H Flavones and flavonols 

12 2,5-Dimethyl-2E-tridecenoic 

acid 

241.19 241.21 C15H29O2 M+H Fatty acids 

13 Epigallocatechin 3-O-(3-O-

methylgallate) 

473.10 473.10 C23H21O11 M+H Flavans, flavanols and 

leucoanthocyanidins 

14 Dryopterin 330.97 331.08 C17H15O7 M+H Flavones and flavonols 

15 Acetylmalonylawobanin 902.22 902.21 C41H42O23 M+H Anthocyanidins 

16 3 Hydroxy flemichapparin C 326.94 326.04 C17H11O7 M+H Coumestan flavonoids 

17 1,2,3-Tri-(9Z-hexadecenoyl)-

glycerol 

801.79 801.69 C51H93O6 M+H Glycerolipids  

18 2’’’-O-Rhamosyl-2’’-O-

glucosylcytisoside 

755.17 755.23 C34H43O19 M+H Flavones and flavonols 

19 Millettocalyxin A 327 327.08 C18H5O6 M+H Flavones and flavonols 
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Table 4. Pharmacological action of identified compound from Drypetes sepiaria 

Structure  Compound name and 

Activity 

Structure 

 

Compound name and  

   Activity 

 

Hyacinthin 

Oxidative activity 

(Yibo tang et al 2013) 

 

 

 

 

Isorhamnetin 3-(6’’-  

galloylglucoside) 

 

Effective against oxidative 

stress and free radical-induced 

toxicity (Malgorzata et al 2001) 

 

   Epigallocatechin3O-(3-O-

methylgallate)    

Antiallergic and 

Hepatoprotective 

(Xin zhang et al 2014)              

 

 

Lauric acid 

Antimicrobial activity  

(Darren yang et al 2009) 

 

 

1,2,3-Tri-(9Z-

hexadecenoyl)-glycerol 

 

5,3’,4-Trihydroxy-3-methoxy-

6,7-methylenedioxy flavone 

Antimutagenic activity 

(Rudolf edenharder et al 2001) 

           

Acetylmalonylawobanin 

 

 

Millettocalyxin A  

Antiviral activity  

(Likhitwitayawuid et al 2005) 

 Dryopterin  

 

1,2,3,-Tri.(9Z, 15Z,22Z-

hentriacontatriene 

Hepatoprotective activity 

 

3 -Hydroxy flemichapparin               

 

                   -- 

 

 

 

                        -- 
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