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ABSTRACT 

Free radicals are produced in the body as by products of the metabolism and also due to some external agents. Due to increased 
amount of free radicals, the endogenous antioxidant levels deplete and lead to various diseases due to increased oxidative stress. As 
synthetic antioxidants are harmful, antioxidant levels can be maintained at the normal level by the use of plant derived products. In 
this study, the flavonoid content and antioxidant activities of Foeniculum vulgare and Eugenia caryophylata were evaluated. The 
flavonoid content was observed to be higher in the alcoholic extract of Eugenia caryophylata. The antioxidant activities were 
evaluated by DPPH, FRAP and ABTS assays. Eugenia caryophylata showed better antioxidant potential than Foeniculum vulgare as 
the EC50 values were observed to be lower. Hence, the results suggest that Eugenia caryophylata has a better antioxidant potential 
than Foeniculum vulgare and can be used for the treatment of diseases caused by oxidative stress. 

Keywords: Antioxidants, Eugenia caryophylata, Flavonoids, Foeniculum vulgare, Free radicals.  

 
INTRODUCTION 

ree radicals are molecules that contain an unpaired 
electron and can hence react with various 
biomolecules. Free radicals can be generated 

endogenously as well as exogenously. Endogenous free 
radicals are produced as by products of normal 
metabolism. Exogenous free radicals are generated by 
tobacco smoke, UV radiations, X-rays, gamma radiations, 
pollutants, hyperoxic environment, pesticides, etc. Some 
of the medicines are metabolised to form free radical 
intermediates which further act in increasing oxidative 
stress.1 Reactive oxygen species (ROS) is an important 
free radical which plays a dual role - deleterious and 
beneficial. Beneficial effects occur at low concentrations 
which involve defence against invading microorganisms 
and in cell signalling pathways. The deleterious effect of 
ROS is to develop oxidative stress which disturbs the 
balance in the prooxidant/antioxidant status of the cell. 
Increase in ROS level leads to damage of biomolecules 
like lipids, proteins, DNA, etc. Therefore, free radicals and 
oxidative stress have been implicated in a number of 
diseases like ageing, cancer, neurological disorders, 
cardiovascular diseases, etc.2  

Antioxidants are molecules that neutralise free radicals by 
accepting or donating electrons to eliminate the unpaired 
status of the free radical. Endogenous antioxidants 
(superoxide dismutase, catalase, glutathione, etc.) are 
present in the body to scavenge the free radicals. But, 
due to increased oxidative stress, endogenous 
antioxidants get depleted and the redox homeostasis is 
further altered. Hence, exogenous antioxidants are 
required to nullify the harmful effects of free radicals. 
Synthetic antioxidants are not preferable as they are toxic 
when used at high concentrations.3 Hence, the use of 
plant molecules as antioxidants has increased. The 

various phytoconstituents like phenolics, flavonoids, 
carotenoids, tannins, sterols, essential oils etc are known 
to have antioxidant activities.  

Eugenia caryophylata (clove) belongs to the family 
Myrtaceae. Clove buds are brown in colour and have a 
pungent odour and is commonly used in the Indian 
households as a spice. In Ayurveda, it is used as an 
antibacterial, antifungal, antiseptic, anti-inflammatory, 
anaesthetic, expectorant, antiemetic and also used to 
relieve bronchitis, asthma, cough, etc. In Chinese 
medicine, clove is used as a kidney tonic. The dried clove 
bud contains essential oils, phenolic compounds, tannins, 
flavonoids, resins, proteins, carbohydrates, etc. The 
antioxidant activity of clove is mainly due to the essential 
oils and the polyphenolic content in the bud.4,5 

Foeniculum vulgare (fennel seeds) belong to the family 
Apiaceae. It is also used as a spice and condiment in 
Indian food. It has various medicinal uses due to its 
carminative, antimicrobial, diuretic, anti-flatulence 
properties. It is used in Ayurveda extensively for the 
treatment of gastrointestinal disorders.6 Fennel is known 
to contain essential oils, phenols, flavonoids, tannins, etc. 
It also has anticancer and hepatoprotective activities.4 

The current study aims at evaluating the flavonoid 
content and the antioxidant potential of extracts of 
Foeniculum vulgare and Eugenia caryophylata which can 
further provide insights in the treatment of various 
diseases caused mainly due to oxidative stress.  

MATERIALS AND METHODS 

Collection of plant material 

Clove buds and fennel seeds were collected from Thane 
district, Maharashtra, India. Foeniculum vulgare and 
Eugenia Caryophylata were authenticated at the Blatter 
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herbarium, St. Xavier’s College, Mumbai and the 
submitted specimen matches with the herbarium 
specimen number GD-1 and 111221 respectively.  

Preparation of plant extracts 

Plant material was shade dried and powdered. 50 g of the 
plant material was successively extracted using n-hexane, 
chloroform and alcohol by cold extraction technique. The 
extract was filtered using Whatman filter paper No. 1 and 
concentrated using rotary evaporator. The percentage 
yield of the extracts was calculated. 

Phytochemical analysis of the extracts 

The extracts were subjected to qualitative phytochemical 
analysis to confirm the presence of various 
phytoconstituents like carbohydrates, proteins, 
flavonoids, alkaloids, tannins and phenolic compounds by 
the standard protocols.7,8 

Thin Layer Chromatography for flavonoids 

Thin Layer Chromatography was performed for the 
alcoholic extracts of Foeniculum vulgare and Eugenia 
caryophylata. Alcoholic extract was dissolved in methanol 
and was spotted on Silica Gel 60 F254 pre-coated plates 
(Merck). Mobile phase for alcoholic extract of Foeniculum 
vulgare was ethyl acetate: formic acid: glacial acetic acid: 
methanol (7.5: 0.2: 0.15: 0.4) and that for alcoholic 
extract of Eugenia caryophylata was ethyl acetate: formic 
acid: glacial acetic acid: methanol (7.5: 0.2: 0.15: 0.3). The 
bands were observed under UV (254 nm and 366 nm). 
The plates were then derivatized using 2-aminoethyl 
diphenylborinate (Natural product) reagent (Sigma). 
Quercetin, kaempferol and gallic acid were used as 
standards.9 

Quantitative determination 

Total Flavonoid Content 

Flavonoid content was determined by the Aluminium 
chloride method described by Chang et al.10 0.5 ml of the 
alcoholic plant extract (1mg/ml) in methanol was mixed 
with 1.5 ml methanol, 0.1 ml 10% aluminium chloride, 0.1 
ml of 1M potassium acetate and 2.8 ml of distilled water. 
The reaction mixture was kept at room temperature for 
30 mins and the absorbance was measured at 415 nm 
using a UV-Vis spectrophotometer. Quercetin was used as 
a standard in a concentration range of 10-100 µg/ml.  

In vitro antioxidant activity 

DPPH free radical scavenging assay 

The DPPH radical scavenging ability of the alcoholic 
extracts was evaluated.11 Various concentrations of the 
alcoholic extracts (2 ml) were prepared and 400 µl of 
360µg/ml freshly prepared DPPH (Sigma) was added. 
Tubes were incubated in dark at room temperature for 30 
min and the absorbance was measured at 516 nm. A tube 
with 2 ml methanol and 400 µl DPPH was maintained as a 
control. Ascorbic acid was taken as a standard. The 

percentage scavenging activity was calculated using the 
formula as given below: 

 
Determination of reducing power by FRAP assay 

The reducing power of the alcoholic extracts was 
determined by the method described by Oyaizu.12 Various 
concentrations of the alcoholic extracts (1 ml) were 
prepared in methanol. 2.5 ml of 0.2M phosphate buffer 
(pH 6.6) and 2.5 ml of 1% potassium ferricyanide were 
added and the mixture was incubated at 50°C for 20 mins. 
After 20 min, 2.5 ml of 10% trichloroacetic acid was 
added and the mixture was centrifuged at 3000 rpm for 
10 min. 2.5 ml of the supernatant was mixed with 2.5 ml 
distilled water and 0.5 ml of 0.1% freshly prepared ferric 
chloride. Absorbance was measured at 700 nm. Ascorbic 
acid was used as a standard.  

ABTS free radical scavenging assay 

ABTS was dissolved in distilled water to a concentration 
of 7 mM and the ABTS radical was produced by reacting 
ABTS stock solution with 2.45 mM potassium persulfate 
(final concentration). The mixture was kept in dark for 12-
16 hrs. ABTS radical was diluted with PBS (pH 7.4) to an 
absorbance of 0.7 (± 0.02). Various concentrations of the 
extracts were prepared in methanol. To 10 µl of the 
sample, 1 ml of the ABTS solution was added and the 
absorbance was measured at 734 nm after 1 min and up 
to 6 mins. Ascorbic acid was used as a standard. A tube 
containing 10 µl methanol and 1 ml of the ABTS solution 
was maintained as a control.13 The percentage scavenging 
activity was calculated using the formula as given below: 

 
RESULTS AND DISCUSSION 

The present study revealed the antioxidant activity of 
Foeniculum vulgare and Eugenia caryophylata showing 
the presence of medicinally active constituents. Table 1 
shows the percentage yields of the extracts (n-hexane, 
chloroform and alcohol) of Foeniculum vulgare and 
Eugenia caryophylata. In case of Foeniculum vulgare, the 
n-hexane extract showed the highest yield of 9.15% 
whereas in case of Eugenia caryophylata, the alcoholic 
extract showed the highest yield of 8.01%. 

Table 1: Percentage yields of the extracts of Foeniculum 
vulgare and Eugenia caryophylata. 

Extracts Foeniculum vulgare Eugenia caryophylata 

n-Hexane 9.15% 2.09% 

Chloroform 5.81% 4.35% 

Alcohol 4.42% 8.01% 

 

Percentage scavenging activity = Absorbance of control – Absorbance of sample    x    100 

                                                          Absorbance of control 

Percentage scavenging activity = Absorbance of control – Absorbance of sample    x    100 

                                                          Absorbance of control 



Int. J. Pharm. Sci. Rev. Res., 21(2), Jul – Aug 2013; nᵒ 55, 312-316                                                                       ISSN 0976 – 044X  

 

 

International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

 

314 

Preliminary phytochemical screening of the n-hexane, 
chloroform and alcoholic extracts of Foeniculum vulgare 
and Eugenia caryophylata was carried out. The n-hexane 
and chloroform extracts showed absence of all the 
phytoconstituents tested. The alcoholic extract of 
Foeniculum vulgare tested positive for flavonoids and in 
the case of Eugenia caryophylata, flavonoids, tannins and 
phenolic acids were present. Whereas, carbohydrates, 
proteins and alkaloids were absent in the alcoholic extract 
of both the plants. 

The alcoholic extracts of Foeniculum vulgare and Eugenia 
caryophylata were chosen for the further analysis as they 
showed the presence of phytoconstituents like 
flavonoids, tannins and phenolic compounds. Thin layer 
chromatography (TLC) was performed for the detection of 
various flavonoids present in the extracts. Figure 1a-b 
shows the TLC profiles of alcoholic extracts of Foeniculum 
vulgare and Eugenia caryophylata respectively. 
Quercetin, kaempferol and gallic acid were used as 
standards for TLC as observed in lane 1, lane 2 and lane 3 
respectively in both the figures. Alcoholic extract of 
Foeniculum vulgare and Eugenia caryophylata showed 
the presence of 7 and 10 bands respectively. Natural 
product reagent reacts with the flavonoids and gives 
different coloured fluorescent bands depending on the 
functional groups present in the flavonoid. None of the 
standards used are present in the Foeniculum vulgare 
extract whereas in the Eugenia caryophylata extract, 
quercetin, kaempferol and gallic acid were seen to be 
present.  

 
Figure 1: TLC profile of the alcoholic extracts after 
derivatization with Natural product (a) Foeniculum 
vulgare (lane 4) and (b) Eugenia caryophylata (lane 4). 
Lane 1 – Quercetin, Lane 2 – Kaempferol, Lane 3 – Gallic 
acid. 

Total flavonoid content of the alcoholic extracts was 
determined by the Aluminium chloride method. The 
flavonoid content in the alcoholic extract of Eugenia 
caryophylata was 3.05 mg ± 0.07 which is much higher 

than that in Foeniculum vulgare which was 0.83 mg ± 
0.09. 

Table 2 shows the EC50 values of the alcoholic extract of 
Foeniculum vulgare and Eugenia caryophylata observed 
in the DPPH, FRAP and ABTS assays. The alcoholic extract 
of Eugenia caryophylata showed lower EC50 values in all 
the three assays as compared to that of Foeniculum 
vulgare indicating a better antioxidant potential. The 
alcoholic extracts of both the plants have an ability to 
reduce the ferric ions to ferrous form as observed in the 
FRAP assay which is a very important property of 
antioxidants. Free radical scavenging ability of the 
extracts was also observed in the DPPH and ABTS assays.  

Table 2: EC50 values of the alcoholic extracts for DPPH, 
FRAP and ABTS assays. Results are shown as mean ± SD 
(n=9). 

 EC50 values (µg/ml) 

Ascorbic acid Foeniculum vulgare Eugenia 
caryophylata 

DPPH 
assay 8.70 ± 0.20 216.04 ± 4.47 16.03 ± 0.84 

FRAP 
assay 65.08 ± 3.80 1267.5 ± 25.13 137.80 ± 6.36 

ABTS 
assay 189.37 ± 6.56 3542.12 ± 136.82 191.17 ± 3.33 

Figure 2a-c shows the DPPH radical scavenging ability of 
ascorbic acid and the alcoholic extracts of Foeniculum 
vulgare and Eugenia caryophylata. Figure 3a-c shows the 
reducing potential of ascorbic acid and the extracts. The 
reducing potential increased with the increasing 
concentration of the extracts. Figure 4a-c shows the ABTS 
radical scavenging abilities of ascorbic acid and the 
alcoholic extracts.  

The higher antioxidant potential of the alcoholic extract 
of Eugenia caryophylata can be attributed to the higher 
flavonoid content of the extract. 

Previous studies on the antioxidant activity of Eugenia 
caryophylata by Wojdylo et al [15] showed higher EC50 
values as compared to the current study. The reported 
EC50 values for DPPH, FRAP and ABTS assays are 884 
µg/ml ± 9.04, 2133 µg/ml ± 6.87, 346 µg/ml ± 5.34 
respectively. 

Anwar et al 16 have reported the flavonoid content and 
the EC50 values in the DPPH assay of the alcoholic extract 
of Foeniculum vulgare as 374.88 mg ± 12.89 and 26.75 
µg/ml ± 1.06 respectively. The reported EC50 value was 
lower and the flavonoid content was higher showing a 
better antioxidant activity than that observed in the 
current study.  

CONCLUSION 

In the present study, the flavonoid content and the 
antioxidant activities of the alcoholic extracts of 
Foeniculum vulgare and Eugenia caryophylata were 
evaluated. Eugenia caryophylata showed a higher 
flavonoid content as compared to Foeniculum vulgare.  
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Figure 2: DPPH radical scavenging ability of (a) ascorbic acid, (b) alcoholic extract of Foeniculum vulgare and (c) alcoholic 
extract of Eugenia caryophylata.  

 
Figure 3: FRAP assay of (a) ascorbic acid, (b) alcoholic extract of Foeniculum vulgare and (c) alcoholic extract of Eugenia 
caryophylata. 

 
Figure 4: ABTS radical scavenging ability of (a) ascorbic acid, (b) alcoholic extract of Foeniculum vulgare and (c) alcoholic 
extract of Eugenia caryophylata. 

DPPH and ABTS assays showed that the alcoholic extracts 
contain a free radical scavenging property. FRAP assay 
showed that the extracts contain a reducing potential 
which is an important property of antioxidants. Alcoholic 
extract of Eugenia caryophylata was found to be a better 
antioxidant than the Foeniculum vulgare extract. The 
results suggest that Eugenia caryophylata can be 
exploited further for the treatment of various diseases 
caused due to oxidative stress.  
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