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ABSTRACT 

The aim this research paper was to evaluate the phytochemicals and free radical scavenging activities of 

ethanolic extract of plants like Toddalia asiatica, Polygala arillata, Debregeasia longifolia. The main secondary 

metabolites such as Alkaloids, Phenols, Flavnoids, Tannins and Saponin have been evaluated among the plants 

analysed. The antioxidant potential of ethenolic extract of T. asiatica, P. arillata and D. longifolia leaf and stem 

using tests involving inhibition of lipid peroxidation, hydroxyl radicals, Superoxide anions and 1, 1-diphenyl 2-

picrl – hydrazyl free radical (DDPH). The present study revealed that ethanolic extract of Leaf and stem of T. 

asiatica, P. arillata and D. longifolia are the potential sources of natural antioxidants that could be of greater 

importance in folkloric medicines. 

Key words: Phytochemicals, free radical scavenging activity, Toddalia asiatica, Polygala arillata, 

Debregeasia longifolia 

 

I. Introduction 
Medicinal plants are well-known natural sources 

for the treatment of various diseases since antiquity. 

About 20,000 plant species used for medicinal 

purposes are reported by World Health Organisation 

(WHO, 2002). Despite emphasis being put in 

research of synthetic drugs, a certain interest in 

medicinal plants has been reborn, in part due to the 

fact that a lot of synthetic drugs are potentially toxic 

and are not free of side effects on the host. This has 

urged microbiologists all over the world for 

formulation of new antimicrobial agents and 

evaluation of the efficacy of natural plant products as 

a substitute for chemical antimicrobial agents 

(Balasubramaniam et al., 2011). 

Toddalia asiatica Lam. (Family–Rutaceae) is a 

straggler, known as “Milakarani” in Tamil, 

„Kanchana‟ in Sanskrit, and „Kanj‟ in Hindi, used in 

Indian systems of medicine. There are two varieties; 

Toddalia asiatica var. gracilis and var. floribunda 

and they are found in the west and southern parts of 

India. Plants of var. gracilis are generally found in 

denuded slopes, waste lands and lower hills, whereas 

that of var. floribunda are found only on high 

altitudes. This plant grows well in clay soils and is 

widespread in Africa, Asia and Madagascar (Watt 

and Breyer-Brandwijk, 1962). Milakarani has gained 

popularity amongst traditional health practitioners for 

treating numerous ailments. Amongst the 

documented ethnomedicinal uses, the fruit of this 

plant is known to have been popularly applied in 

treating malaria, particularly in East Africa (Orwa et 

al., 2008). The plant has been used in the curing of 

diseases like paralysis, malarial and intermittent 

fever, dyspepsia, colic, diarrhea, cough, bronchitis, 

nausea, wounds, contaminated ulcers, epilepsy, 

gonorrhoea and general debility (Kirtikar and Basu, 

1933; Chopra et al., 1956). 

These therapeutic values are due to the presence 

of coumarins, quinoline and benzophenanthridine 

alkaloids (Bandara et al., 1990). Several compounds 

were isolated from various parts and different 

extracts of T. asiatica. In 1965, Pakrashi and 

Bhattacharyya reported presence of alkaloids, 

dihydrochelerythrine and berberin. Deshmukh et al., 

(1976) reported toddalinine, robustine, skimmianine, 

dictamnine, bergapten, luvangetin and 

isopimpinelline. Toddasin, Toddanol and Toddanone 

have been isolated from T. asiatica (Sharma et al., 

1980, 1981). Reis and strobel (1982) have 

documented coumarins, fatty acid esters, β-sitosterol, 

alkaloids and some other compounds. A new 

coumarin, Toddalenone (Ishii et al., 1983) and an 

antiplasmodial coumarin were isolated from T. 

asiatica (Oketch-Rabah et al., 2000). 

Fruits are eaten for relief from burning sensation 

in stomach (Ramachandran and Nair, 1981). Leaf and 

root are used to cure rheumatic swellings and fever 

pain. The root bark is used medicinally as a tonic and 

for the treatment of stomach ailments (Watt and 

Breyer-Brandwijk, 1962), while the leaves are used 

in patients having lung diseases or rheumatism and 
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for the treatment of fever, asthma and respiratory 

diseases (Watt and Breyer-Brandwijk, 1962; Gurib-

Fakim et al., 1997). The alkaloids of the crude extract 

have been shown to have anti-inflammatory effects in 

rats using the carragennan test (Balasubramaniam et 

al., 2011) and to inhibit the auricle swelling caused 

by xylol and joint swelling caused by agar in rats 

(Hao, et al., 2004). T. asciatica are reported to have 

anti-malarial and anti-leukimatic properties 

(McCurdy et al., 2005; Schlage et al., 2000). The 

central and peripheral antinociceptive effects of T. 

asciatica have been demonstrated using mice 

(Kariuki et al., 2012). Roots as well the leaves are 

used in parts of East Africa for the management of 

neuropathic and inflammatory pain (McCurdy et al., 

2005; Orwa et al., 2008). Roots have been shown to 

be potent in antinociception than leaves (Kariuki et 

al., 2012). Most of the folkloric uses of the genus T. 

asiatica evolve around pain, inflammation and 

microbial infections. Gakunju et al., (1995) have 

studied the antimalarial activity of the alkaloid 

Nitidine isolated from T. asiatica. The ethanol extract 

of T. asiatica leaf exhibited significant spasmolytic 

activity (Lakshmi et al., 2002). The Kani tribals in 

southern India use the leaves of T. asiatica mixed 

with coconut oil and three other plants and apply 

externally to cure skin diseases (Ayyanar and 

Ignacimuthu, 2005). The root and its bark have been 

used to treat fever, malaria, cholera, diarrhoea and 

rheumatism (Duraipandiyan et al., 2006). Liu et al., 

(2012) determined larvicidal activity of the essential 

oil derived from roots of T. asiatica (L.) Lam. 

Stephen et al., 2012 assessed the antidiabetic and 

antioxidant effects of T. asiatica leaves ethyl acetate 

extract in Streptozotocin (STZ) induced diabetic rats. 

Polygalaceae, the milkwort family, is the second 

largest family in the order Fabales, with about 21 

genera and some 1,000 species distributed 

worldwide. A chemical investigation of the genus 

showed the occurrence of a variety of secondary 

metabolites, such as xanthones (Pinheiro et al., 1998; 

Yang et al., 2000;Cristiano et al.,2003;Chaturvedi et 

al., 2005: Linn et al., 2005), saponins (Zhang et al., 

1997; Li and Liang, 1998; Mitaine-Offer et al., 2003; 

Jia et al., 2004), oligosaccharides (Jiang and Tu, 

2001; Yang et al., 2002; Ikeya et al., 2004; Li et al., 

2005), flavonoids (Rao and Raman, 2004; Pizzolatti 

et al., 2008), coumarins (Hamburger et al., 1984; 

1985; Pizzolatti et al., 2000; 2002) and styrylpyrones 

(Pizzolatti et al., 2000; 2004). 

Various pharmacological activities have been 

reported for some species of Polygala, such as anti-

inflammatory activity in Polygala japonica and 

Polygala cyparissias (El Sayah et al., 1999; Kou et 

al., 2006), anxiolytic-like effects in Polygala 

sabulosa (Duarte et al., 2007; 2008) trypanocidal 

activity and antinociceptive effects in P. sabulosa 

and  

P. cyparissias (Pizzolatti et al., 2003; 2008; Ribas et 

al., 2008), antibacterial activities in Polygala 

myrtifolia (Lall and Meyer, 1999). In modern 

pharmacological researches, xanthones had shown 

various bioactivities, such as anti-inflammatory (Lin 

et al., 1996a), antithrombiotic (Lin et al., 1996b), 

antitumor (Lin et al., 1996c; Liu et al., 1997) and 

antimicrobial activities. Xanthone derivatives isolated 

from P. cyparissias have been shown to inhibit 

neurogenic nociception in rats (De Campos et al., 

1997). Xanthones with neuro-pharmacological 

properties have also been reported (Marona et al., 

1998; Marona 1998). Euxanthone (1,7-

dihydroxyxanthone) separated from polygala caudata 

also showed effects on neuronal differentiation (Mak 

et al., 2000). Although the various biological 

activities of various Polygala species have been 

investigated, the antioxidant properties of Polygala 

arillata have not yet been explored. 

Akber et al. (2001) reported quercetin, 

hisperidine, 3b-19alpha-dihydroxy-30-norurs-12-

ene,b-sitosterol, stigmasterol, oleanolic acid and 

lupeol in extracts of Debregeasia salicifolia. Ahmed 

et al. (2006) has identified that leaf extracts of D. 

salicifolia has IC50 values more than 100 μg/ml of 

DPPH radical scavenging activity while comparing 

with Ascorbic acid IC50 =1.75 

Even though the young leaves and shoots of 

these plants are popularly used in traditional 

medicines, there are no reports that provide 

information on or compare the antioxidant activity of 

T. asiatica, D. longifolia and P. arillata ethanolic 

extracts. Furthermore, there is no information on the 

qualitative and quantitative analysis of their active 

components, which has been reported to be related to 

antioxidant activity (Hosein and Zinab, 2007). 

Therefore, this study was undertaken to screen the 

preliminary phytochemical classes and free radical 

scavenging activities of leaf and stem ethanolic 

extracts obtained from of T. asiatica,  

D. longifolia and P. arillata against  lipid 

peroxidation, hydroxyl radicals, superoxide anion 

radical (O2
-
) and 1, l-diphenyl-2-picryl-hydrazil 

radical (DPPH.). 

 

II. Materials and Methods 
Collection of plant material 

The plant materials were collected from the Ghat 

sections of Palni Hills of Western Ghats. The plant 

specimens were botanically identified and 

authenticated by comparing with herbarium 

specimens and voucher specimens have been 

deposited in The Rapinat Herbarium (RHT), 

Tiruchchirappalli. The specimens were deposited 

under following voucher number viz Toddalia 

asiatica (L.) Lam. var gracilis (RHT 56182) 

RUTACEAE, Debregeasia longifolia (Burm.f.) 

Wedd. (RHT 56184) URTICACEAE and Polygala 
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arillata Buch.-Ham ex Don. (RHT 56183) 

POLYGALACEAE. 

 

Processing of plant material 

The collected plant parts were washed with tap water 

followed by distilled water. Shade dried plant parts 

were powdered (100-500 µM) with mechanical 

blender. 50 g of powder was used for extraction using 

a Soxhlet apparatus with 300 mL of ethanol. The 

process was run for 48 h after which the sample was 

concentrated using rotary evaporator and freeze-dried 

to powdered form. The dried extracts were weighed 

and kept in labelled sterile specimen bottles. 

 

Preliminary phytochemical investigations 

The major secondary metabolites such as alkaloids, 

anthraquinones, triterpenes, saponins, phenols and 

flavonoids were screened according to the methods 

described by Harborne (1973). 

Determination of inhibition of lipid peroxidation 

Reaction mixture (0.5 mL) containing plant extract 

(0.1 mL, 25%) in Tris-HCl buffer (40 mM, pH 7.0), 

KCl (30 mM), ferrous ion (0.16 mM), and ascorbic 

acid (0.06 mM) were incubated for 1 h at 37°C in the 

presence (0.22 to 2.2 mg) and absence of the extracts. 

The lipid peroxide formed was measured by TBARS 

formation (Ohkawa et al., 1979). Incubation mixtures 

(0.4 mL) were treated with sodium dodecyl sulfate 

(SDS; 8.1%, 0.2 mL), thiobarbituric acid (TBA; 

0.8%, 1.5 mL), and acetic acid (20%, 1.5 mL, pH 

3.5). The total volume was then made up to 4 mL 

with distilled water and kept in a water bath at 100 °C 

for 1 h. After cooling, 1 mL of distilled water and 5 

mL of a mixture of n-butanol and pyridine (15: 1) 

were added and vortexed. After centrifugation, the 

absorbance of the organic layer was measured at 532 

nm. The percentage inhibition of lipid peroxidation 

was determined by comparing the results of the test 

compound with those of the control not treated with 

the extract. 

 

Hydroxyl Radical Scavenging Activity 

Hydroxyl radical scavenging activity was measured 

by studying the competition between deoxyribose 

and test compound for hydroxyl radicals produced 

from the Fe3+/ascorbate/ EDTA/H2O2 system. The 

hydroxyl radical attacks deoxyribose, which results in 

thiobarbituric acid reacting substance (TBARS) 

formation (Elizabeth and Rao, 1990). The reaction 

mixture contained deoxyribose (2.8 mM), FeCl3 (0.1 

mM), EDTA (0.1 mM), H2O2 (1 mM), ascorbic acid 

(0.1 mM), KH2PO4-KOH buffer (20 mM, pH 7.4), 

and various concentrations of the extract (0.22 to 2.2 

mg) in a final volume of 1 mL. The reaction mixture 

was incubated for 1 h at 37°C. Deoxyribose 

degradation was measured as TBARS and percentage 

inhibition was calculated (Ohkawa et al., 1979). 

Superoxide radical scavenging 

This activity was measured by the reduction of NBT 

according to a previously reported method (Sreejayan 

and Rao, 1996). The non-enzymatic phenazine 

methosulfate-nicotinamide adenine dinucleotide 

(PMS/NADH) system generates superoxide radicals, 

which reduce nitro blue tetrazolium (NBT) to a 

purple formazan. The 1 mL reaction mixture 

contained phosphate buffer (20 μM, pH 7.4), NADH 

(73 μM), NBT (50 μM), PMS (15 μM) and various 

concentrations (0–20 μg mL
-1

) of sample solution. 

After incubation for 5 min at ambient temperature, 

the absorbance at 562 nm was measured against an 

appropriate blank to determine the quantity of 

formazan generated. 

 

DPPH radical scavenging activity 

The antioxidant activity of the extract was evaluated 

by measuring the ability of the extracts to scavenge 

the free radical DPPH (Ollanketo et al., 2002). For 

the purpose of comparing the oxidant activity in 

various extracts, concentration of sample producing 

50% reduction of the radical absorbance (IC50) was 

used as an index. To find this value the extract was 

diluted in series with ethanol and 2 mL of each added 

extract was added to 2 mL of 110 µM DPPH 

solutions. The solution was mixed using a vortex and 

the mixture was then incubated for 20 h in dark at 

room temperature, after which the absorbance was 

measured at the wavelength of 517 nm using ethanol 

as a reference. The IC50 values were then found from 

a plot of percent inhibition (PI) versus the 

concentration. The values of PI was calculated using 

the following equation: PI(%)=(At/Ar) x 100, where 

At and Ar are absorbance of test sample and 

absorbance of the DPPH reference respectively. 

 

Data analysis 

Analysis of variance and comparison of means were 

performed on these antioxidant results to compare the 

activity between the different methods. 

 

III. Results and Discussion 
Medicinal plants are of great importance to the health 

of individuals and communities. The medicinal value 

of these plants lies in some chemical substances that 

produce a definite physiological action on the human 

body (Edeoga et al., 2005). The most important of 

these bioactive constituents of plants are alkaloids, 

tannins, flavonoids, and phenolics compounds (Hill, 

1952). Qualitative preliminary phytochemical 

analysis their present study confirmed the presence of 

flavonoids, phenols, carbohydrates, coumarines and 

steroidal glycoside in the all the tested plant extracts 

(table-1). All these principles have been known for 

many years to exhibit biological activity, such as 

effects on the central nervous system, and 

antibacterial, antitumour, and anthehelmintic activity, 
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anti‐inflammatory, antitumor activities (Harborne, 

1973). However, degree of presence of alkaloids, 

flavones, tannins and saponins were varying between 

leaves and stem extracts tested. The observed 

variation in the extracts found to be containing 

soluble and non-soluble secondary metabolites or 

lower than detectable levels by the methodology 

adopted. The trend was in agreement with the results 

of Santhi and Jegadeesan (2000). The phytochemical 

principles such as alkaloid, reducing sugar, glycoside, 

phyto sterol, phenolics and saponis were found to be 

absent in petroleum ether, benzene, chloroform 

extracts and present in ethanol and water extracts of 

T. asiatica leaf and stem. This was further confirmed 

by Venkata et al., (2010), who noticed presence of 

flavonoids and steroid and absence of alkaloid and 

terpenoids in the methanolic leaf extract of T. 

asiatica. Anthraquinone was not detected in either 

stem or leaf of tested plants. The absence of 

anthraquinone in the T. asiatica extracts concurs with 

the finding of Jeruto et al., (2011). They found 

variation in the chloroform and methanolic root and 

leaf extracts. Anthraquinone was detected in 

methanolic root extracts of T. asiatica and absent in 

leaf methanolic and chloroform extracts. The results 

showed that plant extracts strongly influenced by 

polarity and solubility of the solvent used. 

Quantitative estimations of secondary 

metabolites of different parts of T. asiatica,  

D. longifolia and P. arillata revealed that the extracts 

of tested parts possessed higher amounts of 

flavonoids followed by phenols, and tannins as 

shown in table-2. Mixture of such chemicals shows a 

spectrum of biological effects and pharmacological 

properties (Felix, 1982). In general, leaf ethanolic 

extracts registered higher amount of flavonoids, 

phenols, and tannins when compared to stem extracts. 

While higher amount of saponin was registered by 

stem extracts, the higher amount of total flavonoids 

was observed in the TAL (T. asiatica leaf) 82.1 µg g
-

1
 followed by DLL (D. longifolia leaf) 47.5 µg g

-1
 

and TAS (T. asiatica stem 42.6 µg g
-1

. Similarly total 

phenol was found to be higher in TAL followed by 

DLL and TAS. Alkaloids were present in the 

ethanolic extracts of the tested plants. On this 

premise it will be advisable to use leaf ethanolic 

extracts of the tested plants in an attempt to exploit 

its detoxifying and antihypertensive properties since 

alkaloids are known to be effective for this purposes 

(Trease and Evans, 1982). Higher amount of tannins 

was noticed in leaf ethanolic extracts of 

TAL<DLL<PAL (P. arillata leaf) followed by stem 

extracts of DLS<TAS<PAS (P.arillata stem). 

Tannins have been reported to prevent the 

development of microorganisms by precipitating 

microbial protein and making nutritional proteins 

unavailable for them (Sodipo et al., 1991). The 

growth of many fungi, yeasts, bacteria and viruses 

was inhibited by tannins (Chung et al., 1998). 

Presence of tannins suggests the ability of these 

plants to play a major role for the treatment of many 

disease (Asquith and Butler, 1986). 

Invariably higher amount of saponins was 

estimated in stem ethanolic extracts when compared 

to leaf. Among the plant parts tested, DLS extract has 

higher amount of saponin 29.2 µg g-1 and in PAS 

25.9 µg g-1, while higher content of saponin was 

observed respectively in PAL<DLL<TAL (12.3, 10.2 

and 7.0 µg g
-1

). Saponins are terpene glycosides, 

useful in pharmaceutical industry in the manufacture 

of shampoos, insecticides and various drug 

preparations and in synthesis of steroid hormones 

(Okwu, 2003). Generally consumption of saponins by 

human beings may be beneficial in reducing heart 

disease (by binding of saponins with plasma 

membrane and cholesterol). According to Shahidul 

Alam  

et al. (2000) the presence of steroidal saponins could 

develop resistance to viral diseases. Finar (1989) 

reported that, saponins had expectorant action which 

is very useful in the management of upper respiratory 

tract inflammation. So these plants may be used to 

treat various ailments. Among the plant parts of T. 

asiatica, D. longifolia and P. arillata all the crude 

extract are generally with higher potent of free 

radicals. The beneficial effects derived from phenolic 

and flavonoids compounds have been attributed to 

their antioxidant activity. 

Ethanolic extracts of the different plant parts 

were assessed for their free radical scavenging 

activities against inhibition of lipid peroxidation, 

hydroxyl, superoxide and DPPH radicals. The 

scavenging activity of the ethanolic extracts was 

tested at concentration ranging between 2.5 to 12.5 

µg mL
-1

 against free radicals. IC50 value represents 

the concentration of test extracts where the inhibition 

of test activity reached 50%. The mean from these 

antioxidant results were compared with the activity 

between the different plant parts. The overall results 

showed that, TA extracts registered higher and highly 

significant antioxidant activity P<0.001 level 

followed by DL>PA extracts in scavenging free 

radicals. 

Lipid peroxidation has been defined as the 

biological damage caused by free radical that are 

formed under oxidative stress. All the tested 

ethanolic extracts registered highly significant lipid 

peroxidation activity generated by Fe
2+

/ascorbate in 

TBARS. The percentage of inhibition in different 

concentration of the plant extracts was summarised in 

table-3. It was observed that higher free radical 

scavenging activity 85.7 and 82.7% was registered by 

TAL and DLL at 12.5 µg mL
-1

 followed by PAS 

extract 69.7%. The lowest concentration needed for 

50% of inhibition (IC50) of lipid peroxidation by TAL 

and DLS extracts was IC50 4.13 and 5.7 µg mL
-1

, 
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whereas the PAS showed the IC50 8.3 µg mL
-1

.  A 

concentration dependent inhibition of lipid 

peroxidation scavenging activity was observed with 

leaf and stem of the tested plant extracts. When the 

leaf of TA ethanolic crude extract concentration 

increased above 10 µg mL
-1

 the lipid peroxidation 

scavenging activity increased from 73 to 85.7 % 

respectively at 10 and 12.5 µg mL
-1

. The 

antioxidative activity of natural sources is due to the 

active compounds present in wood, bark, stem, leaf, 

fruit, root, flower and seed (Pratt and Hudson, 1992). 

Degradation of deoxyribose by hydroxyl 

radicals generated by Fe
3+

/absorbate/ EDTA/H2O2 

system was found to be initiated by the extracts of 

leaf and stem extracts of TA, DL and PA (table-4). A 

concentration dependent inhibition against hydroxyl 

radical induced deoxyribose degradation was 

observed in the deoxyribose assay. The TAL had 

85.7% and TAS had 75.3% of hydroxyl radical 

scavenging activity, similarly DLL 86.3% had higher 

hydroxyl radical scavenging activity when compared 

to DAS 82.3%, and PAL the activity was found to be 

83.3% and 72.3% in PAS extract at concentration 

12.5 µg mL
-1

. However the highest hydroxyl 

scavenging activity with lowest IC50 value was found 

in TAS 3.1 µg mL
-1

 followed by DLL 3.4µg mL
-1

 

and PAL 3.7µg mL
-1

 respectively (figure-1b). The 

activity of inhibition showed the order of 

TS>DL>PL.  These results indicates that, the leaf 

extracts are good source of electron donors, which 

may accelerate the degradation of deoxyribose by 

hydroxyl radicals generated by 

Fe
3+

/absorbate/EDTA/H2O2 system and thus the 

highest hydroxyl scavenging activity. 

Superoxide dismutase is a metallo-protein 

and is the first enzyme involved in the antioxidant 

defence by lowering the steady-state level of O2
-
. 

Peroxidase is an enzyme that catalyzes the reduction 

of hydroperoxides, including hydrogen peroxides, 

and protects the cell from peroxidative damage. The 

ethanolic extracts of TA, DL and PA was found to be 

having highly significant scavenging activity at 

P<0.001. A concentration dependent inhibition of 

superoxide radicals generated by riboflavin 

photoreduction method is shown in table-5. The 

extracts TAL (82.7%) is followed by PAL and DLL 

77.3% having higher SOD activity. The IC50 value of 

the TAL and TAS 6.8 and 8.0 µg mL
-1

 extract DLL 

and DLS was 8.7 and 10.7µg mL
-1

 respectively 

whereas the extract of PAS registered IC50 7.6 µg 

mL
-1

, and PAL 10.1 µg mL
-1

 (figure-1c). 

Free radicals are involved in many human 

ailments like neurodegenerative diseases, cancer and 

AIDS. Antioxidants through their scavenging power 

are useful for the management of those diseases. 

DPPH stable free radical method is an easy, rapid and 

sensitive way to survey the antioxidant activity of a 

specific compound or plant extracts (Koleva et al., 

2002). The DPPH antioxidant assay is based on the 

ability of DPPH, a stable free radical, to decolonize 

in the presence of antioxidants. The DPPH radical 

contains an odd electron, which is responsible for the 

absorbance at 517 nm and also for visible deep purple 

colour. When DPPH accepts an electron donated by 

an antioxidant compound, the DPPH is decolourised 

which can be quantitatively measured from the 

changes in absorbance. 

Among the three plants of leaf and stem 

extracts tested for the in vitro antioxidant activity 

using the DPPH method (the result was summarised 

in table 6.) figure 1D shows the amount of each 

extract needed for 50% inhibition (IC50). The 

scavenging activity more than 50% was observed 

with the all the tested crude extracts at varied test 

substance‟s concentrations. The TAL and TAS 

showed strong scavenging activity at 3.19 and 3.27 

μg mL
-1 

respectively. However the ethanolic extracts 

of DLL and DLS showed moderate antioxidant 

activity with IC50 values of 4.16 and 6.17 μg mL
-1

, 

than the PAL (6.65 μg mL
-1

) and PAS (8.86 μg mL
-

1
). The order of scavenging activity found to be TA > 

DL > PA. This suggested that TA contain compounds 

such as polyphenolics that can donate 

electron/hydrogen easily. 

The ethanolic leaf extract possessed higher 

free radical scavenging activity for DPPH, lipid 

peroxidation, hydroxyl radicals and superoxide. 

These characteristics of the leaf are probably due to 

the presence of different phenolics, with diverse 

antioxidative activities involved in various 

mechanisms of oxidation inhibition. The presence of 

glycosides moieties like saponins, phenols and 

flavonoids which are also known to inhibit tumour 

growth and serve also to protect against 

gastrointestinal infections are of pharmacognostic 

importance and give evidence to the use of the plant 

in ethnomedicine. Flavonoids on the other hand are 

water soluble antioxidants and free radical 

scavengers, which are capable of preventing 

oxidative cell damage and have strong anticancer 

activity (Okwu, 2004; Del-Rio et al., 1997; Salah et 

al., 1995). The natural antioxidant defence is the 

repair process, which removes damaged bimolecular 

entities before they can accumulate and alter cell 

metabolism. The activity of natural product 

antioxidants is due to the presence of substituted 

groups such as carbonyl, phenolic, phytyl side chain, 

electron withdrawing group, and electron donating 

group which may be phenolic or non-phenolic 

(Sailaja et al., 2003). In phenolics, the number and 

position of the phenolic groups decide the antioxidant 

potential of a compound. And the non-phenolic 

compounds participate in the antioxidant mechanism 

through electron transfer and resonance stabilization 

process (Vinson et al., 2001). The study described 

here suggests that the antioxidative activity exhibited 
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in ethanolic leaf extracts was not only attributed to 

the phenolic compounds but also to other non-polar 

components extracted during the extraction 

processes. It has also been reported that antioxidant 

effects were related to various antioxidative 

components in plants, such as ascorbic acid, 

carotenoids, tocopherols, chlorophylls, and metal 

chelating compounds (Takamatsu et al., 2003, 

Chanwitheesuk et al., 2005). In addition, 

antioxidative activities observed in these plants could 

be the synergistic effect of more than two compounds 

that may be present in the plant. It has been reported 

that most natural antioxidative compounds often 

work synergistically with each other to produce a 

broad spectrum of antioxidative activities that creates 

an effective defence system against free radical attack 

(Lu and Foo, 1995). Further research on the 

purification and identification of these active 

compounds would be worthwhile. 

IV. Conclusion 
The ethanolic extract of T. asiatica P.arillata and D. 

longifolia possess a high potent antioxidant activity. 

The results of preliminary phytochemical screening 

reveals the presence of alkalaoids, phenols, 

flavonoids, tunnins saponins etc. from the leaf and 

stem of plants analysed. The synergistic effect of 

more than two compounds in the plants tested may 

develop defense machines against free radicals. 

Hence this study validates the high therapeutic value 

of the three selected plants 
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Table-1: Screening of preliminary phytochemical in the ethanolic crude extracts 

Phytochemicals TAL TAS DLL DLS PAL PAS 

Alkaloids ++ + ++ ++ ++ + 

Terpenoids ++ + ++ + ++ + 

Flavonoids +++ ++ ++ + ++ + 

Flavones + + + - + + 

Phenols +++ ++ ++ ++ ++ ++ 

Anthraquinone - - - - - - 

Carbohydrate ++ ++ ++ ++ ++ ++ 

Coumarins ++ ++ ++ ++ ++ ++ 

Tannins +++ + +++ ++ ++ + 

Steroidal Glycoside ++ ++ ++ ++ ++ ++ 

Saponins + ++ + ++ + ++ 

The crude extracts of TAL: T. asiatica leaf; TAS: T. asiatica stem; DLL: D. longifolia leaf; DLS: D. longifolia 

stem; PAL: P. arillata leaf; and PAS: P. arillata stem.: (–) = absent, (+) = weak, (++) = moderate, (+++) = 

strong 

 

Table-2: Quantitative estimation of secondary phytochemicals classes in the crude extracts of T. asiatica, D. 

longifolia and P.arillata leaf and stem. 

Phytochemicals TAL TAS DLL DLS PAL PAS 

Alkaloids 15.0 12.1 13.2 11.1 7.0 3.5 

Phenols 67.3 40.7 43.4 29.1 39.0 25.1 

Flavonoids 82.1 42.0 47.5 19.1 29.2 18.1 

Tannins 48.3 15.2 38.0 18.3 27.1 12.0 

Saponin 7.0 20.2 10.2 29.2 12.3 25.9 

 

The crude extracts of TAL: T. asiatica leaf; TAS: T. asiatica stem; DLL: D. longifolia leaf; DLS: D. longifolia 

stem; PAL: P. arillata leaf; and PAS: P. arillata stem. Alkaloids (µg g
-1

), Phenols (µg g
-1

), Flavonoids (µg g
-1

), 

Tannins (µg g
-1

) and Saponin (µg g
-1

) of dry weight. 
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Table-3: Lipid peroxidation activity of leaf and stem crude extracts of T. asiatica,  

D. longifolia and P.arillata. 

Conc TAL TAS DLL DLS PAL PAS 

2.5 43.0 39.0 26.0 25.0 21.0 25.0 

5.0 54.3 43.0 54.3 29.3 29.3 36.3 

7.5 64.3 53.3 63.0 38.3 34.0 43.3 

10.0 73.0 63.7 78.0 45.0 47.0 57.0 

12.5 85.7 70.7 82.7 57.7 56.7 69.7 

IC50 4.1 6.3 5.7 10.8 10.9 8.3 

 

Table-4: Hydroxyl Radical scavenging activity of leaf and stem crude extracts of T. asiatica, D. longifolia and 

P.arillata. 

Conc TAL TAS DLL DLS PAL PAS 

2.5 47.3 48.7 41.0 47.7 42.0 32.7 

5.0 55.0 53.0 59.3 55.3 58.3 49.3 

7.5 60.7 65.3 71.7 63.0 63.7 56.0 

10.0 73.0 72.3 81.0 77.7 79.0 67.7 

12.5 75.3 85.7 86.3 82.3 83.3 72.3 

IC50 3.5 3.1 3.4 3.7 3.7 5.6 

 

Table-5: Superoxide Dismutase activity of leaf and stem crude extracts of T. asiatica,  

D. longifolia and P.arillata. 

Conc TAL TAS DLL DLS PAL PAS 

2.5 31.7 29.7 23.3 25.7 28.3 24.9 

5.0 39.0 38.3 27.0 28.7 37.0 29.7 

7.5 54.7 44.7 37.3 31.3 49.3 35.3 

10.0 60.3 55.7 51.0 44.3 56.0 44.3 

12.5 82.7 71.7 77.3 59.3 77.3 63.3 

IC50 6.8 8.0 8.7 10.7 7.6 10.1 

 

Table-6: DPPH radical activity of leaf and stem crude extracts of T. asiatica,  

D. longifolia and P.arillata. 

Conc TAL TAS DLL DLS PAL PAS 

2.5 47.2 49.9 48.2 40.0 39.8 44.8 

5.0 56.2 55.5 54.4 48.7 45.0 44.2 

7.5 58.0 58.7 69.4 53.5 52.2 47.2 

10.0 61.9 73.0 60.2 58.7 57.6 50.9 

12.5 63.1 77.4 65.4 65.4 66.9 54.8 

IC50 3.19 3.27 4.16 6.17 6.65 8.86 

Free radicals scavenging activities of leaf and stem crude extracts of T. asiatica, D. longifolia and P.arillata. 

TAL: T. asiatica leaf; TAS: T. asiatica stem; DLL: D. longifolia leaf; DLS: D. longifolia stem; PAL: P. arillata 

leaf; and PAS: P. arillata stem. *Data are expressed as mean percentage and IC50 (µg mL
-1

). Statistical 

significance at P < 0.001. 
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Figure-1: Free radicals scavenging activities of leaf and stem ethanolic crude extracts of  

T. asiatica, D. longifolia and P. arillata. 

 

 
A. Lipid peroxidation inhibition activity; B. Hydroxyl Radical scavenging activity; C. Superoxide Dismutase 

activity; and D. DPPH radical scavenging activity of leaf and stem ethanolic crude extracts of T. asiatica, D. 

longifolia and P.arillata. TAL: T. asiatica leaf; TAS: T. asiatica stem; DLL: D. longifolia leaf; DLS: D. 

longifolia stem; PAL: P. arillata leaf; and PAS: P. arillata stem. *Data are expressed as mean percentage ± SE.  

 

References 

[1] Ahmad, N. S., Farman, M., Najmi, M. H., 

Mianand, K. B., Hasan, A. 2006. Activity of 

polyphenolic plant extracts as scavengers of 

free radicals and inhibitors of xanthine 

oxidase. J. Basic & App. Sci., 2:1. 

[2] Akbar, E., Riaz, M., Malik, A. 2001. Ursene 

type nortriterpene from Debregeasia 

salicifolia. Fitoterapia, 72: 382-385. 

[3] Ayyanar, M., Ignacimuthu, S., 2005. 

Traditional knowledge of Kani tribals in 

Kouthalai of Tirunelveli hills, Tamil Nadu, 

India. Journal of Ethnopharmacology 102, 

246–255. 

[4] Balasubramaniam LA, Manivannan R, 

Paramaguru R and Vijayakumar M, Evaluation 

of Anti-inflammatory and Antioxidant 

Activities of Stem Bark of Todalia asiatica (L) 

Lam. Using Different Experimental Models. 

Global Journal of Pharmacol. 2011; 5(2): 67-

72. 

[5] Chaturvedi, S and Dyavaiah, M and Larsen, 

RA and Chaturvedi, V. (2005). Cryptococcus 

gattii in AIDS patients, southern California. 

Emerg. Infect. Dis. 11, 1686-1692. 

[6] Cristiano, R and Pizzolatti, M.G and Monache, 

F.D and Rezende, C.M and Branco, A. (2003). 

Two xanthones from Polygala paniculata and 

confirmation of the 1-hidroxy-2,3,5-trimetoxy-

xanthone at trace level by HRGC-MS. Z. 

Naturforsch. 58, 490-494. 

[7] De Campos, R O P and Santos, A R S and 

Vaz, Z R and Pinheiro, T R and Pizzolatti, M 

G and Cechinel Filho, V and Delle Monache, 

F and Yunes, R A and Calixto, J B: 

Antinociceptive properties of the 

hydroalcoholic extract and preliminary study 

of a xanthone isolated from Polygala 

cyparissias (Ploygalaceae). Life Sci. 1997, 

61(16): 1619-1630. 

[8] Duarte, F.S and Duzzioni, M and Mendes, B.G 

and Pizzolatti, M.G and Lima, T.C.M. (2007). 

Participation of dihydrostyryl-2-pyrones and 

styryl-2-pyrones in the central effects of 

Polygala sabulosa (Polygalaceae), a folk 

medicine topical anesthetic. Pharmacol. 

Biochem. Behav. 86, 150-161. 

[9] Duarte, F.S and Marder, M and Hoeller, A.A 

and Duzzioni, M and Mendes, B.G and 

Pizzolatti, M.G and De Lima, T.C.M. (2008). 

0

2

4

6

8

10

12

TAL TAS DLL DLS PAL PAS

IC
50

µ
g 

m
L-1

Plants Parts

0

1

2

3

4

5

6

7

TAL TAS DLL DLS PAL PAS

IC
50

µ
g 

m
L-1

Plants Parts

0

2

4

6

8

10

12

TAL TAS DLL DLS PAL PAS

IC
50

µ
g 

m
L-

1

Plants Parts

0

1

2

3

4

5

6

7

8

9

10

TAL TAS DLL DLS PAL PAS

IC
50

µ
g 

m
L-1

Plants Parts



Radhamani.T Int. Journal of Engineering Research and Applications                            www.ijera.com 

ISSN: 2248-9622, Vol. 6, Issue 1, (Part - 4) January 2016, pp.151-160 

 www.ijera.com                                                                                                                              159 | P a g e  

Anticonvulsant and anxiolytic-like effects of 

compounds isolated from Polygala sabulosa 

(Polygalaceae) in rodents: in vitro and in vivo 

interactions with benzodiazepine binding sites. 

Psychopharmacology 197, 351-360. 

[10] Duraipandiyan, V., Ayyanar,M., Ignacimuthu, 

S., 2006. Antimicrobial activity of some 

ethnomedicinal plants used by Paliyar tribe 

from Tamil Nadu, India. BMC 

Complementary and Alternative Medicine, 

doi: 10. 1186/1472-6882-6-35. 

[11] El Sayah, M and Cechinel Filho, V and 

Pinheiro, T.R and Yunes, R.A and Calixto, 

J.B. (1999). In vitro effect of the extract and 

the 1,7-dihydroxy-2,3-dimethoxy xanthone 

from Polygala cyparissias on the contractions 

induced by inflammatory mediators and 

albumin in normal and actively sensitised 

trachea from guinea pig. Inflam. Res. 48, 218-

223. 

[12] Gakunju, D.M.N., Mberu, E.K., Dossaji, S.F., 

Gray, A.I., Waigh, R.D., Waterman, P.G., 

Watkins, W.M., 1995. Potent antimalarial 

activity of the alkaloid Nitidine, isolated from 

a Kenyan herbal remedy. Antimicrobial 

Agents and Chemotherapy 39, 2606–2609. 

[13] Hamburger, M and Gupta, M and 

Hostettmann, K. (1985). Coumarins from 

Polygala paniculata. Planta Med. 51, 215-217. 

[14] Hamburger, M and Hostettmann, K and 

Stoeckli-Evans, H. (1984). A new 

pyranocoumarin diester from Polygala 

paniculata L. Helv. Chim. Acta 67, 1729-1733. 

[15] Hao XY, Peng L, Ye L, Huang NH and Shen 

YM. A study on anti-inflammatory and 

analgesic effects of alkaloids of Toddalia 

asiatica. Journal of Chinese integrative 

medicine. 2004; 2(6): 450- 452.  

[16] Ikeya, Y and Takeda, S and Tunakawa, M and 

Karakida, H and Toda, K and Yamaguchi,T 

and Aburada, M. (2004) Cognitive improving 

and cerebral protective effects of acylated 

oligosaccharides in Polygala tenuifolia. Biol. 

Pharm. Bull. 27, 1081-1085. 

[17] Ishii, H., Kobayashi, J.I., Ishikawa, T., 1983. 

Toddalenone: a new coumarin from Toddalia 

asiatica (T. aculeata) structural establishment 

based on the chemical conversion of Limettin 

into Toddalenone. Chemical Pharmaceutical 

Bulletin 31, 3330–3333. 

[18] Fu, J and Zhang, D M and Chen, R Y: J. Asian 

Nat. Prod. Res. 8, 41 (2006). 

[19] Jeruto Pascaline and Mutai Charles and 

Catherine Lukhoba and Ouma George: 

Phytochemical constituents of some medicinal 

plants used by the Nandis of South Nandi 

district, Kenya. Journal of Animal & Plant 

Sciences 2011, 9(3): 1201- 1210. 

[20] Jia, H and Jiang, Y and Ruan, Y and Zhang, Y 

and Ma, X and Zhang, J and Beyreuther, K 

and Tu, P and Zhang, D. (2004). Tenuigenin 

treatment decreases secretion of the 

Alzheimer‟s disease amyloid beta-protein in 

cultured cells. Neurosci. Lett. 367, 123-128. 

[21] Jiang, Y and Tu, P F: Derivatives of 

Oligosaccharide esters isolated from Polygala 

L. World Phytomed. 2001 16(6): 241-244. 

[22] Kariuki,  H N and Kanui, T I and Yenesew, A 

and Patel, N B and Mbugua, P M. 

Antinocieptive activity of Toddalia asiatica (L) 

Lam. In models of central and peripheral pain. 

Phytopharmacology 2012; 3(1): 122-129. 

[23] Kou, J and Si, M and Dai, G and Lin, Y and 

Zhu, D. (2006) Antiinflammatory activity of 

Polygala japonica extract. Fitoterapia 77, 411-

415. 

[24] Lakshmi, V and Kapoor, S and Pandey, K and 

Patnaik, G K: 2002. Spasmolytic activity of 

Toddalia asiatica Var. Floribunda. 

Phytotherapy Research 16, 281–282. 

[25] Lall, N and Meyer, J.J. (1999). In vitro 

inhibition of drug-resistant and drug-sentive 

strais of Mycobacterium tuberculosis by 

ethnobotanically selected South African 

plants. J. Ethnopharmacol. 66, 347-354. 

[26] Li, J and Jiang, Y and Tu, P.F. (2005) 

Tricornoses A-L, oligosaccharide multiesters 

from the roots of Polygala tricornis. J. Nat. 

Prod. 68, 739-744. 

[27] Li, W K and Liang, X Y. Chemistry and 

pharmacology of saponins extracted from 

Polygala L. World Phytomed. 1998, 13(2): 60-

64. 

[28] Lin, C N and Chung, M I and Liou, S J and 

Lee, T H and Wang, J P: Synthesis and 

antipinflammatory effects of xanthone 

derivatives. J. Pharm. Pharmacol. 1996a, 

48(5): 532-538. 

[29] Lin, C N and Hsieh, H K and Liou, S J and 

Ko, H H and Lin, H C and Chung, M I and Ko, 

F N and Liu, H W and Teng, C M: Synthesis 

and antithrombotic effect of xanthone 

derivatives. J. Pharm. Pharmacol. 1996b, 

48(9): 887-890. 

[30] Lin, C N and Liou, S J and Lee, T H and 

Chuang, Y C and Won S J; Xanthone 

derivatives as potential anti-cancer drugs. J. 

Pharm. Pharmacol. 1996c, 48(5): 539-544. 

[31] Linn, L L and Huang, F and Chen, S B and 

Yang, D J and Chen, S L and Yang, J S and 

Xiao, P G: 2005 Xanthones from the roots of 

Polygala caudata and their antioxidation and 

vasodilatation activities in vitro. Planta Med. 

71, 372-375. 

[32] Liu, H S and Lin, C N and Won, S J: 

Antitumor effect of 2,6-di (2,3-epoxypropoxy) 



Radhamani.T Int. Journal of Engineering Research and Applications                            www.ijera.com 

ISSN: 2248-9622, Vol. 6, Issue 1, (Part - 4) January 2016, pp.151-160 

 www.ijera.com                                                                                                                              160 | P a g e  

xanthone on tumor cell lines. Anticancer Res. 

1997, 17(2A): 1107-1114. 

[33] Mak, N K and Li, W K and Zhang, M and 

Wong, R N S and Thi, L S and Yung, K K L 

and Leung, H W: Effect of euxanthone on 

neuronal differentiation. Life Sci. 2000, 66(4): 

347-354 

[34] Marona, H and Gorka, Z and Szneler, E: 

Aminoalkanolic derivatives of xanthone with 

potential antiepileptic activity. Pharmazie. 

1998, 53(4): 219-223. 

[35] Marona, H. Evaluation of some 2-substituted 

derivatives of xanthone for anticonvulsant 

properties. Pharmazie. 1998, 53(6): 405-409 

[36] McCurdy, C R and Scully, S S. Analgesic 

substances derived from natural products: 

Natureceuticals. Life Science. 2005; 78(5): 

476-484. 

[37] Mitaine-Offer, A C and Miyamoto, T and 

Laurens, V and Delaude, C and Lacaille-

Dubois, M A: (2003) New acylated triterpene 

saponins from Polygala arenaria. Helv. Chim. 

Acta 86, 2404-2413. 

[38] Narod, F B and Gurib-Fakim, A and Subratty, 

A H: 2004. Biological investigations into 

Antidesma madagascariense Lam. 

(Euphorbiaceae), Faujasiopsis flexuosa (Lam.) 

C. Jeffrey (Asteraceae), Toddalia asiatica (L.) 

Lam. and Vepris lanceolata (Lam.) G. Don 

(Rutaceae). Journal of Cell and Molecular 

Biology 3, 15–21. 

[39] Oketch-Rabah, H A and Mwangi, J W and 

Lisgarten, J and Mberu, E K: 2000. A new 

antiplasmodial coumarin from Toddalia 

asiatica roots. Fitoterapia 71, 636–640. 

[40] Orwa, J A and Jondiko, I J and Minja, R J and 

Bekunda M: The use of Toddalia asiatica (L) 

Lam. (Rutaceae) in traditional medicine 

practice in East Africa. J Ethnopharmacol 

2008, 115:257–262. 36. 

[41] Pinheiro, T R and Cechinel Filho, V and 

Santos, A R S and Calixto, J B and Delle 

Monache, F and Pizzolatti, M G and Yunes, R 

A. (1998) Three xanthones from Polygala 

cyparissias. Phytochemistry 48, 725-728. 

[42] Pizzolatti, M G and Cristiano, R and Monache, 

F D and Branco, A. (2002) Artefatos 

cumarínicos isolados de Polygala paniculata L. 

(Polygalaceae). Brazilian. J. Pharmacog. 12, 

21-26. 

[43] Pizzolatti, M G and Cunha, Jr A and Pereira, 

W S and Delle Monache, F. (2004). A new 

styryl-2-pyrone derivative from Polygala 

sabulosa (Polygalaceae). Biochem. Sys. Ecol. 

32, 603-606. 

[44] Pizzolatti, M G and Luciano, C and Delle 

Monache, F. (2000) Styryl- and dihydrostyryl-

2-pyrones derivatives from Polygala sabulosa. 

Phytochemistry 55, 819-822. 

[45] Pizzolatti, M G and Mendes, B G and Cunha, 

Jr A and Soldi, C and Koga, A H and Eger, I 

and Grisard, E C and Steindel, M. (2008) 

Trypanocidal activity of coumarins and styryl- 

2-pyrones from Polygala sabulosa A.W. 

Bennett (Polygalaceae). Brazilian J. 

Pharmacog. 18, 177-182. 

[46] Rao, M S and Raman, N V. (2004). A novel 

flavonoid from Polygala chinensis. Biochem 

Sis Ecol 32, 447-448. 

[47] Ribas, C M and Meotti, F C and Nascimento, 

F P and Jacques, A V and Dafre, A L and 

Rodrigues, A L S and Farina, M and Soldi, C 

and Mendes, B G and Pizzolatti, M G and 

Santos, A R S. (2008). Antinociceptive effect 

of the Polygala sabulosa hydroalcoholic 

extract in mice: evidence for the involvement 

of glutamatergic receptors and cytokine 

pathways. Basic. Clin. Pharmacol. Toxicol. 

103, 43-47. 

[48] Santhi, G and Jegadeesan M: 

Pharmacogenostical studies on aerial parts of 

Toddalia asiatica Var. gracilis (L.) Lam. 

Ancient Science of Life 2000, 20 (1&2): 19-

24. 

[49] Saxena, V K and Sharma, R N., 1999. 

Antimicrobial activity of the essential oil of 

Toddalia asiatica. Fitoterapia 70, 64–66. 

[50] Schlage, C and Mabula, C and Mahunnah, R L 

A and Heinrich, M. Medicinal plants of the 

Washambaa (Tanzania): Documentation and 

Ethnopharmacological Evaluation. Plant Biol. 

2000; 2: 83-92. 

[51] Sharma, N P and Shoeb, A and Kapil, R S and 

Popli, S P: 1981. Toddalidimerine, a dimeric 

benzophenanthridine alkaloid from Toddalia 

asiatica. Phytochemistry 20, 2781–2783 

[52] Yang, X D and Xu, L Z and Yang, S L; 

Chemistry and pharmacology of xanthones 

extracted from Ploygala L. Nat. Prod. Res. & 

Dev. 2000, 12(5): 88-94. 

[53] Yang, X D and Zhang, L J and Liang, B and 

Xu, L Z and Yang, S L: Oligosaccharide esters 

isolated from plants of Polygalaceae. Chin. 

Tradit. Herb. Drugs. 2002, 33(10): 954-958. 

[54] Zhang, D and Miyase, T and Kuroyanagi, M 

and Umehara, K and Noguchi, H. (1997). 

Oligossacharide polyesters from roots of 

Polygala fallax. Phytochemistry 45, 733-741. 

[55] Orwa JA, Jondiko IJ, Minja RJ, Bekunda M: 

The use of Toddalia asiatica (L) Lam. 

(Rutaceae) in traditional medicine practice in 

East Africa. J Ethnopharmacol 2008, 115:257–

262. 

[56] WHO (2002). Traditional Medicine Strategy 

2002-2005. WHO Publications. 1-6. 


