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ABSTRACT

Objective: The present study was aimed to explore antioxidant properties of the plants belonging to the family Apocynaceae.

Methods: Plants used in the study were Alstonia scholaris, Calotropis gigantea, Catharanthus roseus, Cerbera odollam, and Wrightia tinctoria. The plant 
material was used to estimate non-enzymatic antioxidant, namely, total antioxidant, total flavonoids, total phenolic, and total carotene content using 
spectrophotometer.

Result: The results showed significant antioxidant potential of the plants used in the study. It was observed that total flavonoids content was maximum 
in W. tinctoria (65.21 ± 3.712 mg equivalent quercetin/g of tissue), while total phenolic content was found maximum in C. roseus (59.63 ± 2.151 mg 
equivalent gallic acid/g of tissue). When total carotene content and total antioxidant activity were estimated, it was found maximum in C. roseus with 
(70.91 ± 4.41 µg/g fresh weight) and (0.846 ± 0.109 mM equivalent ascorbic acid/g tissue), respectively.

Conclusion: It was observed C. roseus possess potent antioxidant property compared with other plants of same family. When correlation was 
established between the antioxidants and different genera plants, a strong positive correlation was observed, indicating that the plants belonging 
to the family Apocynaceae are a potent source of antioxidants. Further research is recommended to explore this family (Apocynaceae) and to fully 
elucidate its biochemical (antioxidant) benefits.
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INTRODUCTION

Plant phytochemicals play significant role in the advancement of 
numerous clinically valuable medications [1]. It is usually believed that 
plant-based medications are healthier than artificial drugs as these 
are non-toxic for human beings. Phytochemicals work as nutrients 
and dietary fiber to defend against various diseases. Phytochemicals 
are synthesized as secondary metabolites, which are present in 
minor amount in higher plants. Usually, they include steroids, 
alkaloids, flavonoids, tannins, terpenoids, and several others [2]. Many 
phytochemicals possess antioxidative property, which can lessen the 
danger of many diseases [3]. The prominence of therapeutic plants 
and the impact of phytomedicine derived from it have a significant 
influence to the well-being of the considerable world population, 
which have engrossed awareness from different disciplines of research. 
Antioxidants defend our body cells against the adverse effects of free 
radicals produced in our body. These free radicals are produced during 
oxidative breakdown of our food to simpler compounds. They might also 
be produced in our body by environmental exposures such as radiation 
and smoke. Free radicals may harm cells, and play a role in cancer, 
cardiovascular disease, and various other diseases. Aerophilic damage 
causes probably break down or perhaps hardening of lipids, which is 
the most important constituent of all cell walls. This breakdown or 
hardening is because of macromolecule peroxidation and  ends up in 
death of cell or loss of traditional cell perform. In addition, alternative 
biological molecules as well as RNA, DNA, and supermolecule enzymes 
are vulnerable to aerophilic injury. Environmental agents initiate radical 
generation that ends up in completely different complications in body. 
The toxicity of lead, pesticides, cadmium, radiation, alcohol, cigarette 
smoke, ultraviolet radiation, and pollution could all ensure to their 
radical initiating capability [4,5]. Antioxidants cause defensive impact 
by counteracting free radicals that are toxic by-products of natural cell 

metabolism. Our body naturally forms antioxidants, but the process is 
not very much effective in case of devastating formation of free radicals 
and the efficiency also declines with age [6]. Consuming increased level 
of antioxidant can inhibit several diseases and lesser health-related 
problems. Investigations are progressively showing that foods and 
herbs rich in antioxidants have enormous health benefits. Remedial 
aromatic plants are the chief sources of antioxidant compounds [7].

The family Apocynaceae includes about 1500 species that are bifurcated 
over about 424 genera. Plants of the family are native to Australian, 
Asian, European, African, and American tropics or subtropics, with 
several temperate members [8]. Several species are tall trees that 
are found in tropical rainforests. However, some grow in tropical dry 
environments also [9]. There are some perennial herbs that are found in 
temperate zones [10]. Many of the plants of this family are the sources 
of important drugs, such as cardiac glycosides, which is effective in 
heart functioning [11]. Rapanarivo and Leeuwenberg [12] reported 
Catharanthus roseus is rich in alkaloid content, which can be used in the 
treatment of cancer. The plant is a potent source of antioxidants.

The aim of study is to explore whether the plants possess antioxidant 
properties that might be accountable for their action against oxidative 
damage. The presence of phenols, flavonoids, and carotene in the 
plant materials was investigated and trailed by rapid screening for 
free radical scavenging activity. Correlation between total antioxidant 
activity, total phenolic, total flavonoid, and total carotene contents was 
also investigated to establish relationship between these groups of 
plants. In this study, the antioxidant capacity of biomass may expedite 
to formulate the composition of nutraceutical/pharmaceutical and 
herbal products, enriched with antioxidant for human well-being.
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METHODS

Plant material
Samples were collected from plants growing in herbal garden at Amity 
University, Uttar Pradesh, Lucknow campus, and nearby localities 
(Council of Scientific and Industrial Research -  National botanical 
research institute and herbal garden at University of Lucknow). Plants 
used in the study were Alstonia scholaris, Calotropis gigantea, C. roseus, 
Cerbera odollam, and Wrightia tinctoria. For extraction and analysis, only 
fresh plant leaves were taken and washed with sterile water. The leaves 
were blot dried and then used in the study. The leaves were homogenized 
and extracted accordingly for different purpose as mentioned below.

Flavonoids
Total flavonoid was estimated by the protocol of Kevin et al. [13] with 
some modifications. 1 g of tissue was immersed in 4.0 ml ethanol (80%) 
for overnight. The extract obtained was filtered through Whatman filter 
paper no. 1. The filtrate obtained was collected and stored at 4°C for 
future use. The ethanolic extract was diluted to ratio of 10:1 with 80% 
ethanol to make total volume 3.0 ml. Absorbance was taken at 362 nm 
using double beam ultraviolet-visible-1800 spectrophotometer, 
Shimadzu, Japan. All the readings were taken in triplicate and were 
calculated using quercetin (QE) as standard.

Total phenolics
Total phenolics content was estimated using Folin–Ciocalteu reagent 
with standard protocol and minor modifications [14-16]. 1 g of tissue 
was homogenized in 4.0  ml ethanol (70%). The extract was filtered 
using Whatman filter paper no. 1. Folin–Ciocalteu reagent was used 
to determine phenolic content. 2.0  ml of the Folin–Ciocalteu reagent 
(diluted 1:10 with deionized water) and 0.5 ml of the plant extract was 
mixed. 4.0 ml of Na2CO3 solution (7.5%, w/v) was used to neutralize the 
reaction and kept for 30 min. At 765 nm absorbance of the reaction, the 
solution was taken. The total phenolic content was determined using 
gallic acid (GA) as standard.

Total carotenoid
Total carotene content was estimated by the protocol of Sükran et al. [17]. 
Sample weighing 0.2 g was homogenized in 10  ml (100%) acetone. 
The homogenate was then centrifuged at 2500 rpm for 10 min, using 
the REMI cooling centrifuge (model C-24BL). The absorbance of 
supernatant was taken at 470 nm. The amount of carotene content was 
calculated according to the formulae of Lichtentaler et al. [18].

Total carotene = 1000 A470 - 2.270 Ca - 81.4 Cb/227.
Where, Ca = Chlorophyll A 662nm and Cb = chlorophyll B 646 nm.

Total antioxidant activity
Total antioxidant activity was determined by the protocol of 
Cacig et al. [19] with minor modifications. Sample weighing 1.0 g 
was homogenized in 4  ml of double distilled water. The homogenate 
obtained was incubated for 24 h at 4°C, and then filtered with Whatman 
filter paper no. 1. In a 3 ml glass cuvette, oxidative mixture of 0.18 ml 
KMnO4 0.01 M, 0.42 ml H2SO4 2 M, and 2.3 ml distilled water was taken. 
100 μl of sample was added and the decrease in absorbance was 
measured at 535 nm. Ascorbic acid was used as standard.

The following formula was used to quantify antioxidant activity:

Cstandard Vstandard VextractA50=t standard× × ×
t plant sample mplant Vplant sample

Where:
A50 -  antioxidant activity articulated, reflected in the time until 

the sample induces a decrease of the oxidizing agent [KMnO4] 
concentration up to one half, compared against a standard [ascorbic 
acid](mmol equivalent/g plant tissue).

t plant sample – the time until the sample induces a decrease of the 
permanganate concentration up to one half (min).

t standard – the time until the standard (ascorbic acid) persuade a decline 
of the permanganate concentration up to one half (min)[0.66 min as 
seen in standard curve].

C standard – standard (ascorbic acid) concentration [0.01 mmol/ml].
m plant – weight (g) of the plant sample subjected for extraction [1 g].
V plant sample – volume of the plant extract subjected for the analysis 

[0.1 ml].
V standard – volume of the standard subjected for the analysis [1 ml].
V extract – volume (ml) of the obtained extract [4 ml].

Statistical analysis
Results are expressed as mean ± standard deviation. Correlation was 
established between antioxidants of different plants and different 
genera using MS Excel.

RESULTS AND DISCUSSION

Antioxidant capacity of five different plants of family Apocynaceae was 
studied. In this study, it was observed that total flavonoids content 
was maximum in W. tinctoria (65.21 ± 3.712  mg equivalent QE/g of 
tissue), while minimum was observed in C. gigantean (9.17 ± 1.125 mg 
equivalent QE/g of tissue) (Fig. 1). The effective antioxidant activities 
of flavonoids have been proposed to be accountable for protection 
against oxidative damage. Without a doubt laboratory investigations on 
flavonoids and other antioxidants propose their use in the treatment 
and prevention of various diseases [20].

When total phenolic content was estimated, it was found maximum in 
C. roseus (59.63 ± 2.151 mg equivalent GA/g of tissue) and minimum 
was observed in C. gigantean (14.49 ± 1.174  mg equivalent GA/g 
of tissue) (Fig. 1). Plant phenolics are one of the important groups 
of secondary metabolites, acting as principal antioxidants or free 
radical scavengers [21]. Wide range of phenolic compounds has been 
isolated from C. roseus, which includes 2,3-dihydroxybenzoic acid, 
phenylpropanoids, cinnamic acid derivatives, and anthocyanins. These 
are responsible for its antioxidant property as well [22].

Total carotene content was found maximum in C. roseus 
(70.91 ± 4.41 µg/g fresh weight), minimum was found in A. scholaris 
(39.93 ± 2.52  µg/g fresh weight) (Fig. 1). Alkaloids of C. roseus have 
been studied by Punia et al. [23] where it was reported that over 130 
alkaloids are found in this plant. The principal antioxidant property of 
carotenoids is due to singlet oxygen quenching, which fallouts in excited 
carotenoids that dispel the newly acquired energy through a series of 
interfaces with the solvent, thus coming back to the unexcited state 
and letting them to reduce more radical species. This can arise when 
the carotenoids had conjugated double bonds within them. Peroxyl 
radicals are the only free radicals that wholly destroy these pigments. 
Carotenoids are comparatively unreactive but may disintegrate and 
form non-radical compounds that may eradicate free radical attack by 
binding to these radicals [24].

Total antioxidant potential of the plants was also targeted which 
showed good activity. It was found that C. roseus (0.846 ± 0.109 mM 
equivalent ascorbic acid/g tissue) showed maxima, while minima 
was observed in W. tinctoria (0.461 ± 0.046 mM equivalent ascorbic 
acid/g tissue) (Fig. 1). A study by Rasool et al. [25] found C. roseus 
extracts and fractions as a viable source of natural antioxidants. It was 
observed that C. roseus shoots extracts and fractions exhibited good 
DPPH radical IC50, 28.2 to119 μg/ml. In another study, a comparison 
of antioxidant properties of C. roseus and Catharanthus alba was done, 
where it was found that the plant possesses a good antioxidant activity, 
furthermore, C. roseus had more antioxidant activity than C. alba [26]. 
When correlation was established between the antioxidants and 
different genera plants, a strong positive correlation was observed, 
indicating the family Apocynaceae as a potent source of antioxidants. 
The genus belonging to this family is a potent source of antioxidants 
(Table 1) indicating biochemical and genetic relationship, which can be 
a perspective for future research.
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CONCLUSION

Results showed that the plants of family Apocynaceae are strong source 
of antioxidants, namely, carotene, flavonoids, and phenolics indicating 
its possible application in pharmacological products anticipated 
for improving standards of individuals. However, C. roseus showed 
considerably excellent antioxidant activity than other plants of same 
family, which can be used as an effective source to yield therapeutic 
biomolecules of pharmacological importance. Furthermore, it was 
observed that W. tinctoria plant is also a superior source of antioxidant 
in comparison to C. roseus plant. This family on a whole can be studied 
further for its medicinal values and can be exploited for good source 
of antioxidants. Moreover, it can be exploited by pharmaceutical and 
nutraceutical industry for healthy well-being.
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