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ABSTRACT

Objective: The objective of this study was to carry out the antioxidant potential of Elaeagnus conferta (EC) Roxb. leaves that were worked on various 
assay 2,2-diphenyl-1-picrylhydrazyl hydrate (DPPH) and 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical cation decolorization, 
total reducing power was studied by ferric reducing antioxidant power (FRAP) and total radical trapping antioxidant potential (TRAP) method. The 
spectroscopic technique Fourier transform infrared (FTIR) spectrophotometer was performed to detect the characteristic peak values and their 
functional groups of EC Roxb.

Methods: Ethanol solvent is used ABTS, DPPH, FRAP, TRAP, and FTIR analysis.

Results: ABTS assay, IC50 value was found to be 60 µg/ml compared with standard ascorbic acid 64 µg/ml. DPPH IC50 value of EC Roxb. compared with 
standard ascorbic acid was found to be 0.43 µg/ml and 0.62 µg/ml. FRAP IC50 value along with standard ascorbic acid was found to be 0.582 µg/ml 
and 0.596 µg/ml. The IC50 value of TRAP along with standard ascorbic acid was found to be 0.39 µg/ml and 0.62 µg/ml. In FTIR spectroscopic study, it 
revealed different characteristic peak values with various functional compounds such as phenols, alcohols, amide, alkanes, carboxylic acids, alkenes, 
primary amines, aromatics, ester, alkyl halides, and aliphatic amines compounds.

Conclusion: EC Roxb. leaves have a potent rich source of antioxidant. In FTIR analysis, it is confirmed with the presence of phenolic compounds that 
can be emphasized for efficacy in pharmaceutics.

Keywords: Elaeagnus conferta Roxb., 2,2-Diphenyl-1-picrylhydrazyl hydrate, 2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) assay, Ferric 
reducing antioxidant power, Total radical trapping antioxidant potential method, Fourier transform infrared analysis.

INTRODUCTION

Over 175,000 cancers are expected each year globally. Trends in cancer 
survival differ depending on the regions. Lung cancer is one of the 
most common world widely seen cancers. It is a condition that causes 
cells to divide in the lungs uncontrollably [1]. Hence, nowadays, a 
large proportion of the world population depends on their traditional 
medicine due to scarcity and high costs of orthodox medicines [2]. 
Elaeagnus conferta (EC) Roxb. is a vast majority of the species that are 
abundantly found in subtropical regions of Asia. It nearly consists of 
about 50–70 species that are found in the family of Elaeagnaceae. It is a 
flowering one and its fruit is an edible one; it is used as a natural remedy. 
Some bioconstituents such as alkaloids, flavonoids, carbohydrates, 
phenol, and tannin mostly seen in plants [3]. Polyphenolic compounds 
are usually present in the natural products that are beneficial in 
reducing the risk of cancer [4]; the presence of the antioxidant defense 
is universal [5]. Reactive nitrogen species and reactive oxygen species 
cause damage to the normal function of the cell due to exposure and 
unhealthy diet as it damages in sugars, lipids, protein, and nucleic 
acid in the cells [6]. Antioxidant compounds broadly consist of major 
groups as carotenoids, vitamins, and phenolics, these compounds are 
found to be rich in free radical scavenging, it leads to a potential benefit 
to human health prevent from diseases [7]. Although the antioxidant 
activity of different plants, including their leaves, bark, roots, fruits, and 
seed, has been studied extensively, synthetic antioxidants cause toxicity 
and carcinogenicity [8]. Similarly, to identify the chemical structure for 
the phytoconstituents, Fourier transform infrared (FTIR) analysis is 
used to get an idea on various functional groups, the chemical bonds in 
a molecule can be determined, that is, responsible for their medicinal 

purposes [9]. Hence, this subject has focused on free radical scavenging 
assay and analysis of FTIR of the plant EC Roxb. leaves to identify those 
constituents responsible for the beneficial effects.

MATERIALS AND METHODS

Collection of the plant material
Fresh, green mature EC Roxb. leaves were collected from Coimbatore, 
Anaikatti Area, Ghats (Tamil Nadu, India) and have been authenticated 
for this project from the Botanical Survey of India. The authenticated 
number is BSI/SRC/5/23/3018/2785/Tech.

Preparation of plant extract
The leaves were thoroughly washed, air-dried, and powdered. One 
hundred grams sample was mixed with 500 ml of ethanol with 
occasional shaker. The extract was taken using a rotary evaporator; it 
was used for in vitro antioxidant activity and FTIR analysis.

In vitro free radical scavenging activity of EC Roxb. leaf extract
2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) assay
EC Roxb. leaves of ethanol extract were using ABTS+ solution, it was 
followed by reference of Re et al. [10]. Sample and standard were 
taken on different concentrations (20–100 µg/ml); 1 ml of the ABTS+ 
solution was added and read at 734 nm. The standard used to be 
ascorbic acid.

% Inhibition of ABTS=(Control OD–Test OD/Control OD)×100

From the graph, the IC50 (50% inhibition) value was calculated.
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2,2-Diphenyl-1-picrylhydrazyl hydrate (DPPH) assay
EC Roxb. leaves of ethanol extract were using DPPH solution, it was 
followed with reference of Elizabeth and Rao [11,12]. Sample and 
standard were taken on different concentrations ranging from 20 to 
100 µg. One milliliter of DPPH solution was added and read at 517 nm. 
The standard used to be ascorbic acid.

% Inhibition of DPPH = (Control OD–Test OD/Control OD)×100.

From the graph, the IC50 (50% inhibition) value was calculated.

Ferric reducing antioxidant power (FRAP) assay
EC Roxb. leaves of ethanol extract were using FRAP solution, it was 
followed by reference of Deuschla et al. [13]. Sample and standard 
were taken on different concentrations ranging from 20 to 100 µg. One 
milliliter of FRAP solution was added and read at 593 nm. The standard 
used to be ascorbic acid.

% Inhibition of FRAP=(Control OD–Test OD/Control OD)×100.

From the graph, the IC50 (50% inhibition) value was calculated.

Total radical trapping antioxidant potential (TRAP) assay
EC Roxb. leaves of ethanol extract were using TRAP solution, it was 
followed with reference of Giradi et al. [14]. Sample and standard 
were taken on different concentrations ranging from 20 to 100 µg. One 
milliliter of TRAP solution was added and read at 490 nm. The standard 
used as ascorbic acid.

% Inhibition of TRAP=(Control OD–Test OD/Control OD)×100.

From the graph, the IC50 (50% inhibition) value was calculated.

Fig. 1: 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) 
scavenging activity of ethanol extract of the leaves of Elaeagnus 
conferta Roxb., values expressed are mean±standard deviation 

(n=3)

Fig. 2: 2,2-diphenyl-1-picrylhydrazyl hydrate scavenging activity 
of the ethanol extract of leaves of Elaeagnus conferta Roxb., values 

expressed are mean±standard deviation (n=3)

Fig. 3: Ferric reducing antioxidant power scavenging activity of 
the ethanol extract of leaves of Elaeagnus conferta Roxb., values 

expressed are mean±standard deviation (n=3)

Fig. 4: Total radical trapping antioxidant potential scavenging 
activity of the ethanol extract of the leaves of Elaeagnus conferta 

Roxb., values expressed are mean±standard deviation (n=3)

FTIR spectroscopic analysis
Ten milligrams of dried powder of the ethanol extract of EC Roxb. leaves 
were encapsulated in 100 mg of KBr pellet, to prepare translucent 
sample discs. The powdered sample was loaded in FTIR spectroscope 
(Shimadzu, IR Affinity 1, Japan) with a scan range from 400 to 4000 cm1 
with a resolution of 4 cm1. Using the infrared absorption spectrum, 
the different wavelength shows the presence of chemical bonds in a 
molecule [15,16].

RESULTS AND DISCUSSION

From this study, EC Roxb. leaves of ethanol extract on ABTS+ are shown 
in Fig. 1, ascorbic acid used as a reference. ABTS has a role in hydrogen 
donor, the presence of phenol or flavonoid content has more ability to 
quench radicals as they could be as good antioxidant [17]. Since the 
percentage activity of the ethanol extract of EC Roxb. leaves shows that 
the maximum inhibition is about 70% at 100 µg/ml, as the standard 
shows that the maximum value is about 65% at 100 µg/ml. IC50 value is 
0.60 µg/ml, which was similar to the standard value of 0.64 µg/ml, as it 
shows the potent of antioxidants [18,13].

From the DPPH results, an IC50 value shows that the percentage of 
inhibition was decreasing with decreased concentration of test sample 
and standard. Ascorbic acid used as a standard, Fig. 2. IC50 values of the 
test sample and standard ascorbic acid were found to be 0.43 µg/ml and 
0.62 µg/ml, respectively. DPPH scavenging is due to hydrogen donor, 
the depletion of observance appears the presence of DPPH. Recent 
studies on various medicinal plants have been reported that a positive 
correlation between the flavonoid and phenolic content has a potent 
antioxidant [19]. Similar results also revealed from Deuschla et al. [13] 
reported that IC50 value is nearer to the standard; hence, it shows 
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the scavenging effect that leads to be a potential to be developed as a 
medicinal properties [20,21].

FRAP assay results are shown in Fig. 3. Most of them suggested that 
most of the secondary metabolites are redox-active compounds, they 
are assessed by FRAP assay from the food products [22-24]. Therefore, 
the antioxidant potential of an aqueous extract of EC Roxb. leaves was 
estimated for their ability to reduce TPTZ-Fe (III) complex to TPTZ-Fe 
(II) along with standard ascorbic acid, FRAP shows a potent antioxidant 
activity [25]. From the results, it was found that the percentage of 
inhibition was increased with increasing concentration of plant extract 
(60% at 100 µg/ml) and for standard (62% at 100 µg/ml). The IC50 
value for a sample and standard ascorbic acid is 0.582 µg/ml and 
0.596 µg/ml.

TRAP value is used to monitor the reactions involved in the radical 
scavenging for the presence of antioxidants [26-28], as shown in 
Fig. 4. From the results, it was found that the percentage of inhibition 
was increased with increasing concentration of test sample (68% at 
100 µg/ml) and for standard (70% at 100 µg/ml). This was one of the 
methods in oxygenated/nitrogenated species applicable to lipophilic 
and hydrophilic interactions; hence, this involves in radical trapping 
that used for the potential of antioxidants [29]. Similarly, this IC50 value 
for the sample and standard ascorbic acid is found to be 0.39 µg/ml and 
0.62 µg/ml, respectively.

Functional groups of EC Roxb. leaves were identified using an 
FTIR spectrum of the active components based on the peak value 
in the region of the infrared radiation. The FTIR spectrum profile 
is illustrated in Table 1. It displays a number of absorption peaks, 
reflecting its complex nature, as shown in Fig. 5. FTIR study indicated 
the carboxyl (-C=O), hydroxyl (-OH), and amine (N-H) groups, which 
are mainly involved in antioxidant activity. This study correlates with 
Collins et al. [30]. The peaks around 1018.41/cm may correspond to 
C-O stretching vibrations, and also typically, the peaks at 3217.27/
cm may correspond to O-H bond. The peaks around 3873.08/cm may 
correspond to phenolic compounds, it will be useful in higher potential 
in antioxidant.

CONCLUSION

The above results clearly confirmed that EC Roxb. leaves are a rich source of 
antioxidants, which can scavenge free radicals such as DPPH, ABTS, FRAP, 
and TRAP. It is also evident that from FTIR analysis, there is a presence 
of phenolic compounds; hence, further work can be emphasized for the 
presence of active new compounds responsible for efficacy and bioactivity.
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Fig. 5: Fourier transform infrared analysis spectrum of the ethanol extract of the leaves of Elaeagnus conferta Roxb.

Table 1: Fourier transform infrared spectrum of functional groups 
of the ethanol extract of the leaves of Elaeagnus conferta Roxb.

S. No. Frequency Functional groups
1. 3873.08 Phenols
2. 3819.08 Phenols
3. 3785.05 Alcohols
4. 3695.61 Phenols
5. 3348.42 Alcohol and phenol
6. 3294.42 Alcohol and phenol
7. 2954.95 Alkanes
8. 2839.22 Alkanes
9. 2700.34 Carboxylic acid
10. 2569.18 Carboxylic acid
11. 2237.43 Alkynes
12. 2191.13 Alkynes
13. 1735.93 Ester and aromatic
14. 1681.93 Ester and aromatic
15. 1111.00 C-N group
16. 1018.41 C-O group
17. 956.69 Aromatic
18. 740.67 Aromatic
19. 694.74 Aromatic



53

Asian J Pharm Clin Res, Vol 13, Issue 4, 2020, 50-53
 Lalitha and Nazeema 

AUTHORS’ FUNDING

Both the authors contribute equal.

REFERENCES

1. Zappa C, Mousa SA. Non-small cell lung cancer: Current treatment and 
future advances. Transl Lung Cancer Res 2016;5:288-300.

2. Qorina F, Arsianti A, Fithrotunnisa Q, Tejaputri NA. Phytochemistry 
and antioxidant activity of soursop (Annona muricata) leaves. Int JAP 
2019;11:1-6.

3. Ragahavendra P, Devi AG, Shyma TB. Investigations of anti-diabetic 
medicinal plants used by tribes of Wayanad district, Kerala. Int J Pharm 
sci Res 2015;6:3617-25.

4. Kale A, Gawande S, Kotwal S. Cancer phytotherapeutics: Role for 
flavonoids at the cellular level. Phytother Res 2008;22:567-77.

5. Gross M, Pfeiffer M, Martini M, Campbell D, Slavin J, Potter J. The 
quantitation of metabolites of quercetin flavonols in human urine. 
Cancer Epidemiol Biomarkers Prev 1996;5:711-20.

6. Tepe B, Sokmen M, Akpulat HA, Sokmen A. Screening of the 
antioxidant potentials of six Salvia species from Turkey. Food Chem 
2006;95:200-4.

7. Anggraini T, Wilma S, Syukri D, Azima F. Total phenolic, anthocyanin, 
catechins, DPPH radical scavenging activity, and toxicity of Lepisanthes 
alata (Blume) Leenh. Int J Food Sci 2019;2019:9703176.

8. Mariod AA, Matthaus B, Hussein IH. Antioxidant properties of 
methanolic extracts from different parts of Sclerocarya birrea. Int J 
Food Sci Technol 2008;43:921-6.

9. Kumar LG, Karthik, Bhaskara Rao KV. Phytochemical composition 
and in vitro antimicrobial activity of Bauhinia racemosa Lamk 
(Caesalpinaceae). Int J Pharm Sci Res 2010;1:51-8.

10. Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-Evans C. 
Antioxidant activity applying an improved ABTS radical cation 
decolorization assay. Free Rad Biol Med 1999;26:1231-7.

11. Elizabeth K, Rao MN. Oxygen radical scavenging activity of curcumin. 
Int J Pharm 1990;58:237-40.

12. Benzie IF, Strain JJ. The ferric reducing ability of plasma (FRAP) as 
a measure of “antioxidant power”: The FRAP assay. Anal Biochem 
1996;239:70-6.

13. Deuschla VC, Cruz RD, Flores VC, Denardi LB, Desuchile, Rossi  GG, 
et al. Persea americana: Phenolic profile, antioxidan potential, 
antimicrobial activity and in silico prediction of pharmacokinetic and 
toxicological properties. Indian J Pharm Sci 2019;81:766-75.

14. Giardi MT, Rea G, Berra B. Bio-farms for nutraceuticals. Functional 
food and safety control by biosensors. Preface. Adv Exp Med Biol 
2010;698:7-8.

15. Hari N, Nair V, Iyer H. FTIR spectroscopic analysis of leaf extract in 

hexane in Jasminum azoricum L. Int J Sci Res Sci Technol 2019;4:1-8.
16. Purena R, Bhatt R. Comparative phytochemical investigation, 

antioxidant and anticancer properties of leave extracts of four medicinal 
plants from Chhattisgarh, India. Asian J Plant Sci Res 2018;8:1-21.

17. Sujatha S, Sekar T. Free-radical scavenging activity leaf extract of 
Litsea laevigata Gamble. Int J Pharm Pharm Sci 2019;11:96-103.

18. Ruch RJ, Cheng SJ, Klaunig JE. Prevention of cytotoxicity and 
inhibition of intercellular communication by antioxidant catechins 
isolated from Chinese green tea. Carcinogenesis 1989;10:1003-8.

19. Ruwali P, Adhikari M, Sharma S. Phytochemical and antioxidant 
properties of various extracts of Michelia champaca leaves. Int J Pharm 
Pharm Sci 2019;11:56-61.

20. Halvorsen BL, Carlsen MH, Phillips KM, Bøhn SK, Holte K, 
Jacobs DR Jr., et al. Content of redox-active compounds (ie, 
antioxidants) in foods consumed in the United States. Am J Clin Nutr 
2006;84:95-135.

21. Pellegrini N, Serafini M, Colombi B, Del Rio D, Salvatore S, 
Bianchi M, et al. Total antioxidant capacity of plant foods, beverages 
and oils consumed in Italy assessed by three different in vitro assays. 
J Nutr 2003;133:2812-9.

22. Abramovic H, Grobin B, Ulrih NP, Cigic B. Relevance and 
standardization of in vitro antioxidant assays: ABTS, DPPH, and Folin 
Ciocalteu. Hindawi J Chem 2018;2018:1-9.

23. Sucupira NR, Silva AB, Pereira G, Costa JN. Methods for measuring 
antioxidant activity of fruits. Cient Cienc BiolSaude 2012;14:263-9.

24. Wang M, Zheng Y, Khuong T, Lovatt CJ. Developmental differences 
in antioxidant compounds and systems in normal and small-phenotype 
fruit of “Hass” avocado (Persea americana Mill.). Sci Hortic 
2016;206:15-23.

25. Gupta R, Singh RL. Comparative study on the antioxidant activities 
of methanolic and aqueous extracts of Terminalia bellerica. Int J Curr 
Pharm Res 2019;11:103-10.

26. Elufioye TO, Mada OO. GC-MS, FTIR, UV analysis and in vitro 
antioxidant activity of a Nigeria poly herbal mixture: Pax herbal bitters. 
Free Radic Antioxid 2018;8:74-81.

27. Kumar V, Roy BK. Population authentication of the traditional 
medicinal plant Cassia tora L. based on ISSR markers and FTIR 
analysis. Sci Rep 2018;8:10714.

28. Duraiswamy B, Singanan M, Varadarajan V. Physicochemical, 
phytochemicals and antioxidant evaluation of Guazuma ulmifolia fruit. 
Int J Pharm Pharm Sci 2018;10 Suppl 9:87.

29. Pisoschi AM, Pop A, Cimpeanu C, Predoi G. Antioxidant capacity 
determination in plants and plant-derived products: A review. Oxid Med 
Cell Longev 2016;2016:9130976.

30. Collins AS, Sumner SC, Borghoff SJ, Medinsky MA. A physiological 
model for tert-amyl methyl ether and tert-amyl alcohol: Hypothesis 
testing of model structures. Toxicol Sci 1999;49:15-28.


