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ABSTRACT 

Background: It is well-known that different extraction methods, including the technique, solvents, time and temperature 
extensively influence the antioxidant activity of plant secondary metabolites. In our study, Hedychium spicatum was used as a 
plant sample, collected from Bhowali region, Uttarakhand, India,  using two extracting solvents (acetone and chloroform) to 
explore the  antioxidant activity, total phenolic and flavonoid contents (TPC and TFC). 
Methods: Initial phytochemical analysis was performed by evaluating the TPC and TFC content by Folin-Ciocalteu and AlCl3 
colorimetric assay. For the estimation of antioxidant activity of test samples, 2,2-diphenyl-1-picrylhydrazyl (DPPH) and ferric 
reducing antioxidant power (FRAP) methods were used for the determination of free radical scavenging activity, respectively. 
Results: The FRAP results of acetone and chloroform samples was 335.782 and 254.116 µM FeSO4·7H2O/g of dry extract, 
respectively. IC50 values for acetone and chloroform extract were calculated and used to interpret DPPH radical scavenging 
activity. Both tested extracts exhibited potent DPPH radical scavenging activity having IC50, 113.11 and 294.23 µg/ml for acetone 
and chloroform extract, respectively. The result of TPC (12.82 mg equivalent to gallic acid) and TFC (13.998 mg equivalent to 
quercetin/gram) of dry extract respectively. 
Conclusions: The overall results exhibit the high antioxidant potentiality of acetone extract as compared to chloroform extract, 
which could be due to its high phenolic and flavonoid content presence. 
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INTRODUCTION 

In modern time, attention has increased to find natural 

antioxidants as an alternative option for medicines, 

cosmetic and foods items, as a substitute for synthetic 

antioxidant compounds to minimize the possibility of 

toxicity [1]. Medicinal plants have been investigated as 

potential sources of natural anti-oxidants secondary 

metabolites and other activities like anti-cancer, 

antibacterial, anti-mutagenic [2-4].  
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Phytochemicals containing phenols are present in plants 

which help in protecting them from ultra-violet rays, 

grass-eating animals and other different forms of biotic/ 

abiotic factors [5]. The production of secondary 

metabolites by the plants are usually affected by 

different factors such as the strength of sunlight, 

altitude, elevated temperature, seasonal variation, 

different stress conditions including biotic and abiotic 

factors, rainfall, maturity at harvest [6]. 

H. spicatum is well-known as ‘spiked ginger’ Lilly or 

perfume ginger. It is associated with the family 

Zingiberaceae. H. spicatum is mainly found in Himalayan 

regions of India, and it's also natives to China, Myanmar, 

Thailand, and Ethiopia. It’s a rhizomatous aromatic green 

herb with a hearty stew. The rhizome of H. spicatum is 

utilized in the prevention of several diseases in the 
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mammalian health system, viz; rheumatoid 

arthritis/rheumatism, skin disease, inflammation, and 

vomiting. Additionally, rhizome extract of the H. 

spicatum is also used as antioxidants, anticancer, 

anthelmintic, antidiabetic, anti-inflammatory, analgesic, 

antiasthmatic, antifungal and other antimicrobial agents 
[4,7-15]. Some investigators also reported that extract of H. 

spicatum is used in traditional and modern medicine as 

well as cosmetic and perfumery industry. 

The main objective of this study was to explore the 

antioxidant potential of H. spicatum rhizome extracts 

collected from Bhowali region, Uttarakhand, India. The 

extracts were prepared in two solvents, acetone and 

chloroform by maceration method to extract the 

possible phytochemicals or components in its more 

active form. The present study explored the strong 

antioxidant potential of the extracts to promote the 

traditional medicine.  

 

MATERIALS AND METHODS 

Chemicals and reagents- 2,2-diphenyl-1-picryl-hydrazyl 

(DPPH), FeSO4·7H2O, sodium carbonate(Na2CO3), gallic 

acid, aluminium chloride (AlCl3), potassium acetate, 

quercetin, 2,4,6- tripyridyl-s-triazine (TPTZ), Folin- 

Ciocalteu’s reagent, HCl, ascorbic acid, Ferric chloride 

(FeCl3), Sodium acetate (CH3COONa), Glacial acetic acid, 

methanol, acetone, chloroform. The analytical grade 

chemicals were used. 

Plant material collection- H. spicatum rhizomes were 

collected and confirmed from ICAR, NBPGR regional 

Station, Bhowali, Uttarakhand, India in the month of 

November 2017.  
 

Plant extract preparation- The extraction process was 

done by following Singh et al. [16] method with some 

modifications. Briefly, the sample was washed twice with 

double distilled water and tween 80 (5%) to remove the 

impurities and was cut into small pieces, shade dried. 

Further, the dried sample was ground into coarsely 

powder and used for extraction with two solvents, 

acetone and chloroform (dried sample: solvent ratio was 

1:10 w/v) using maceration method under shaking 

condition at 30oC and 120 rpm for 72 hour. The mouth of 

flasks were tightly plugged with non-absorbent cotton 

and tightly wrapped with aluminium foil to prevent 

evaporation. Finally, Whatman no.1 filter paper was used 

to filter both the extracts. The resultant extracts were 

used for different assays and remaining samples were 

kept at -20°C for further experiments. 

Quantitative Phytochemical analysis 

Assay of Total Phenolic Content (TPC)- Total phenolic 

content in H. spicatum extracts prepared in acetone and 

chloroform solvents was assayed by following Folin-

Ciocalteu’s colorimetric method with minor 

modifications [16]. Fifty micro liters of each H. spicatum 

extract was taken and 400 μl of double distilled water 

was added with 50 μl of Folin-Ciocalteu’s reagent to each 

sample extract and incubated for 5 minutes at room 

temperature. Then, 500 μl of 7% (w/v) sodium carbonate 

was added to all sample extracts to neutralize the 

mixture and kept for 30 minutes at room temperature in 

dark conditions. After incubation, the blue colour 

appeared in the solution and the absorbance of each 

solution was measured at 765 nm using a UV-Visible 

spectrophotometer (Thermo Scientific-Evolution 201). 

TPC was quantified by using gallic acid standard curve 

and results were expressed in ‘mg gallic acid equivalent 

(GAE) /g of dry extract’. 
 

Assay of Total Flavonoid Content (TFC)- Total flavonoid 

content in both the extracts of H. spicatum was 

quantified following aluminium chloride (AlCl3) 

colorimetric method with some modifications [17]. Briefly, 

50 μl of each sample extract was taken and diluted with 

250 μl of distilled water. Then, 250 μl of 10% (w/v) AlCl3, 

50 μl of 1 M potassium acetate and 650 μl of distilled 

water were sequentially added to each diluted extract. 

Further, solutions were incubated at room temperature 

for 30 minutes. Thereafter, the absorbance of each 

solution was taken at 415nm using UV-VIS 

spectrophotometer. Quercetin was used for standard 

curve for the estimation of TFC in each extract and 

results were expressed in terms of ‘mg quercetin 

equivalent (QE)/g of dry extract’. 
 

Assay of Antioxidant activity- Antioxidant potential of H. 

spicatum was evaluated by ferric reducing antioxidant 

power (FRAP) and 2,2-diphenyl-1-picryl-hydrazyl (DPPH) 

assays. 
 

FRAP Antioxidant assay- The ferric reducing antioxidant 

power (FRAP) of each sample extract was determined by 

following method of Cai et al. [18] with some 

modifications. The reductive potential of acetone and 

chloroform extracts of H. spicatum was assessed based 
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on reducing ferric to ferrous ions (Fe3+ to Fe2+). In Brief, 

30 μl of each extract was taken followed by the addition 

of 70 μl of double-distilled (DDW) and 900 μl of freshly 

prepared pre-warmed (37oC) FRAP reagent. Further, 

solutions were kept at 37oC for 10 minutes and the 

optical density was recorded at 593 nm. Ferrous sulphate 

(FeSO4) was used as standard. For measurement of 

control, acetate buffer, solution of TPTZ and ferric 

chloride were used in the ratio of 10:1:1 without the 

addition of test extracts. Results of the FRAP were 

expressed in µM FeSO4·7H2O/g of the dry weight of the 

test extract. 
 

DPPH Antioxidant assay- DPPH scavenging assay of both 

the extracts was performed using the procedure with 

minor modifications following Chrzczanowicz et al. [19]. 

Each extract was dissolved in its extracting solvents 

(acetone and chloroform). Briefly, for DPPH assay of each 

extract, the reaction mixture contained 30 µl of each test 

sample, 825 µl of methanol and 45 µl of 1 mM DPPH 

solution (prepared in methanol). Further, the mixture 

was kept in dark condition for 30 minutes of incubation. 

After that, the absorbance of solutions was recorded at 

517 nm using spectrophotometer with respect to blank. 

For the positive control, ascorbic acid was used as 

standard. The DPPH scavenging activity of extracts was 

expressed in terms of percentage inhibition, which was 

calculated by using the following formula [16]:   
 

% Inhibition= [(Absorbance of Control sample–

Absorbance of Test sample)/Absorbance of Control] x 

100 
 

IC50 results of sample extracts and standard were 

calculated from graph (% inhibition) plotted against 

different concentrations by probit analysis using SPSS 

(version 22 for window). 
 

Statistical Analysis- The overall experiments of 

antioxidant activity such as FRAP, DPPH scavenging 

activity as well as the evaluation of phytochemicals like 

total flavonoid and phenol contents were performed in 

triplicates. Results have been expressed as 

mean±standard error for each extract. Correlation 

coefficients (r) among TPC, TFC, DPPH scavenging activity 

and FRAP antioxidant activity of test extracts were 

determined by SPSS (version 22 for window). 

 

 

RESULTS 

Total flavonoid Content (TFC)- Total Flavonoid Content 

of acetone and chloroform extracts prepared from H. 

spicatum sample were expressed as quercetin equivalent 

(QE), which varied from 13.998±0.990 and 9.794±0.568 

mg QE/g extract, respectively as represented in Table 1. 

TFC results emphasize the strong potential of acetone 

extract (mixture of polar and less polar solvent) to pull 

out the flavonoid as well as polyphenols from the cell 

wall. 
 

Total Phenolic Content (TPC)- Total phenolic content of 

acetone and chloroform extract of H. spicatum was 

solvent dependent and represented in terms of mg 

GAE/g of dry extract. A significant difference was found 

in TPC values of tested acetone and chloroform extracts, 

12.82±0.225, 9.262±0.9 mg gallic acid equivalents (mg 

GAE/gram of dry extract) respectively (Table 1). It is 

interpreted from the result of TPC, that acetone is the 

suitable solvent system for the extraction process of H. 

spicatum compared to solvent chloroform. 

FRAP Antioxidant assay- The results of reducing 

potential of acetone and chloroform extracts of H. 

spicatum in terms of FRAP are mentioned in Table 1. 

FRAP value was found more for acetone extract 

(335.782±2.716 µM FeSO4.7H2O/g of dry extract) as 

compared to chloroform extract (254.116±1.367 µM 

FeSO4.7H2O/g of dry extract). Although, the reason for 

antioxidant activity may be due to several other 

processes such as peroxides decomposition, radical 

scavenging, reductive capacity, chain initiation 

prevention etc. 
 

DPPH scavenging assay- The colour change of DPPH 

(violet to yellow) caused by scavenging activity of free 

DPPH radicals during the reaction is the basis of this 

assay. The results of this study (Table 1) showed the dose 

dependent pattern of test extracts (acetone and 

chloroform). The IC50 result of acetone was 113.11±0.409 

µg/ml and chloroform was 294.23±0.841 µg/ml, 

respectively. The acetone extract showed more DPPH 

scavenging activity as compared to chloroform extract. 
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Table 1: Total phenolic, flavonoid contents and antioxidant activity of acetone and chloroform extracts of H. 

spicatum 
 

H. 
spicatum 
Extract 

Total Phenolic (mg 
GAE/g of dry 

extract) 

Total flavonoid (mg 
QE/g of dry extract) 

FRAP activity 
(µM FeSO4·7H2O/g of dry 

extract) 

DPPH % scavenging activity 
(IC50, µg/ml) 

Acetone 12.82±0.225 13.998±0.990 335.782±2.716 69.043±0.41 (113.11±0.409) 

Chloroform 9.262±0.9 9.794±0.568 254.116±1.367 62.28±0.84 (294.23±0.841) 

Each values in the table represents the mean± SE (n=3) 
 

Correlation Coefficient- The results of present 

investigation was also analyzed statistically in which a 

significant correlation was found between antioxidant 

activity and polyphenolic content (Table 2). It should also 

be noted that in the present study FRAP result was highly 

correlated with flavonoid of both extracts (acetone and 

chloroform) shows in Table 2. 

  

Table 2: Correlation coefficients (r) between total phenolic, flavonoid contents and antioxidant activity of different 

extracts of H. spicatum 
 

Parameter TPC TFC FRAP DPPH 

Acetone 

TPC 1    

TFC 0.989 1   

FRAP -0.982 -.999* 1  

DPPH 0.056 -0.095 0.133 1 

Chloroform 

TPC 1    

TFC 0.986 1   

FRAP -0.911 -0.967 1  

DPPH -0.902 -0.816 0.644 1 

*Correlation is significant at the 0.05 level (2-tailed) 
 

DISCUSSION  

A large number of secondary metabolites specially 

polyphenolic compounds are produced by plants to cope 

up the various types of physical stress such as ultraviolet 

radiation as well as biotic stresses like pathogens [20-22]. 

Natural compounds, such as polyphenolic compounds 

have been received a great deal for many health benefits, 

including anti-inflammatory, antimicrobial and 

antioxidant activities in recent years [23-27]. Therefore, the 

present investigation aimed to explore the antioxidant 

potential of H. spicatum rhizome. The results of our study 

in terms of flavonoid and phenolic content of H. spicatum 

in total were found to be based on extracting solvents 

used (Table 1). It is well evident from earlier studies that 

the polyphenolic content of plants reflects the 

antioxidant potential [28,29].  

The study from some researchers on different bioactive 

components relates the antioxidant potential in terms of 

ferric reducing antioxidant power (FRAP) and assayed by 

measuring the conversion of Fe3+ into Fe2+ by sample 

extracts [30]. Some studies also reported the antioxidant 

potential of rhizomes of H. spicatum methanol extracts 

and were related to the high content of phenolic 

compounds. The results of different studies on 

extracts/oil are variable for the H. Spicatum depending 

on sample collection of geographical location [10,11,31,32]. In 

our study, high phenolic content was found in acetone 

extract of H. spicatum sample and also showed 

remarkable ferric reducing ability. The reducing ability of 

a bioactive compound may indicate its potential to have 

the antioxidant capability. In the present study, the 

tested extracts of H. Spicatum showed powerful 

antioxidant DPPH radical scavenging activity having IC50 

value of 113.11±0.409 and 294.23±0.841 µg/ml for 
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acetone and chloroform extract, respectively, which was 

comparatively effective than IC50 (414.3 μg/ml) value for 

chloroform extract of H. spicatum by Sravani and 

Paarakh [33]. Tian et al.[34] results on H. flavum reported 

the high TPC and TFC (50.08–57.42 mg GAEs/g extract; 

12.45–21.83 mg REs/g extract), respectively. Total 

phenolic content was 12.82±0.225 and 9.262±0.9 mg 

equivalent to gallic acid per gram of acetone and 

chloroform extract respectively. The results of this study 

explored the potential of H. spicatum extracts prepared 

in solvents acetone and chloroform having high 

antioxidant activity might be due to the high content of 

phenolic antioxidant compounds present in it. 
 

CONCLUSIONS 

In present study, the influence of different solvents 
(acetone and chloroform) on antioxidant activity and 
polyphenolic compounds of H. spicatum extracts was 
reported. Plant extracts showed significant content of 
phenolic and flavonoidal compounds. Moreover, our 
findings demonstrated that the tested extracts exhibited 
strong activity against DPPH and Fe+3 radicals. The 
present study represented a significant correlation 
between polyphenolic compounds and antioxidant 
activity, on the other hand, it is also examined that 
acetone extract has more antioxidant activity in both 
analysed assays as well as also has more contents of 
polyphenolic compounds. 
It is now evident that this plant species has tremendous 

medicinal properties and is effective in the treatment of 

various health issues. H. spicatum could be a potential 

herbal source of antioxidants used for therapeutic 

purposes. However, further in vitro as well as in-vivo 

studies are needed to establish its antioxidant potential 

for human health care and wellbeing. As our results also 

showed high antioxidant activity, which can be used as a 

better antioxidant option in the management of 

oxidative stress and for the discovery of new lead 

compounds from it in the discovery of drugs in future 

prospects.  
 

ACKNOWLEDGMENTS 

Manish Kumar and Vinay Pratap are grateful to University 

Grant Commission, New Delhi for their research 

fellowship to pursue Ph.D course.  
 

CONTRIBUTION OF AUTHORS  

Research concept-Dr. Jalaj Kumar Gour 

Research design- Dr. Jalaj Kumar Gour 

Supervision-Dr. Jalaj Kumar Gour 

Materials-Dr. Manoj Kumar Singh 

Data collection-Manish Kumar, Dr. Parikshit Kumar 

Data analysis and interpretation- Dr. Manoj Kumar 

Singh, Manish Kumar 

Literature search- Vinay Pratap, Manish Kumar 

Writing article-Dr. Parikshit Kumar, Dr. Manoj Kumar 

Singh 

Critical review-Dr. Ashwini Kumar Nigam, Dr. Parikshit 

Kumar, Vinay Pratap 

Article editing-Dr. Ashwini Kumar Nigam, Vinay Pratap 

Final approval-Dr. Jalaj Kumar Gour, Dr. Manoj Kumar 

Singh 

 

REFERENCES 

[1] Lourenço SC, Moldão-Martins M, Alves VD. 

Antioxidants of Natural Plant Origins: From Sources 

to Food Industry Applications. Mol., 2019; 24: 4132. 

[2] Rice-Evans CA, Miller NJ, Paganga G. Antioxidant 

properties of phenolic compounds. Trends Plant Sci., 

1997; 2: 152–59. 

[3] Cowan MM. Plant products as antimicrobial agent. 

Clin Microbiol Rev., 1999; 12: 564–82. 

[4] Bhatt ID, Prasad K, Rawat S, Rawal RS. Evaluation of 

antioxidant phytochemical diversity in Hedychium 

spicatum: a high value medicinal plant of Himalaya. 

Pharmacogn Mag., 2008; 4: 202–06. 

[5] Riipi M, Ossipov V, Lempa K, Haukioja E, Koricheva J, 

Ossipov S, Pihlaja K. Seasonal changes in birch leaf 

chemistry: are there trade-offs between leaf growth 

and accumulation of phenolics? Oecologia., 2002; 

130: 380–90. 

[6] Kirakosyan A, Kaufman P, Warber S, Zick S, Aaronson 

K, Bolling S, Chan SC. Applied environment stress to 

enhance the level of polyphenols in the leaves of 

hawthorn plants. Physiologia Plantarum., 2004; 121: 

182–86. 

[7] Bisht GS, Awasthi AK, Dhole TN. Antimicrobial 

activity of Hedychium spicatum. Fitoterapia., 2006; 

77: 240–42. 

[8] Rawat S, Bhatt ID, Rawal RS, Nandi SK. Effect of 

developmental stages on total phenolic composition 

and anti-oxidant activities in Hedychium 

spicatumBuch.Ham.Ex D. Don (Van haldi). J Horti Sci 

Biotechnol., 2014; 89: 557–63. 

[9] Rawat S, Jugran AK, Bhatt ID, Rawal RS. Hedychium 

spicatum: a systematic review on traditional uses, 

phytochemistry, pharmacology and future 

prospectus. J Pharm Pharmacol., 2018; 70: 687–712.   



 SSR Inst. Int. J. Life Sci.        ISSN (O): 2581-8740 | ISSN (P): 2581-8732 

Kumar et al., 2021 

         DOI: 10.21276/SSR-IIJLS.2021.7.6.1                                                                                                       
 

Copyright © 2015–2021| SSR-IIJLS by Society for Scientific Research under a CC BY-NC 4.0 International License   Volume 07 |   Issue 06 |   Page 2906 

 

[10]Rawat S, Bhatt ID, Rawal RS. Total phenolic 

compounds and antioxidant potential of Hedychium 

spicatum Buch. Ham. ex D. Don in West Himalaya, 

India. J Food Compo Analy., 2011; 24: 574–79. 

[11]Joshi S, Chanotiya CS, Agarwal G, Prakesh O, Pant AK, 

Methela CS. Terpenoid compositions and antioxidant 

and anti-microbial properties of the rhizome 

essential oil of different Hedychium species. Chem. 

Biodivers., 2008; 5: 299–309. 

[12]Tavares WR, Barreto MDC, Seca AML. Uncharted 

Source of Medicinal Products: The Case of 

the Hedychium Genus. Medicines (Basel, 

Switzerland), 2020; 7: 1–23. 

[13]Habash M, Amran M, Mackeen MM, Lajis NH, 

Kikuzaki H, Nakatani H, Rahman A, Ghafar A, Ali AM. 

Screening of Zingiberaceae extract for antimicrobial 

and antioxidant activities. J Ethanophar., 2000; 92: 

403–10. 

[14]Bhatt VP, Negi V, Purohit VK. Hedychium spicatum 

Buch.-Ham.: a high valued skin glowing and curing 

medicinal herb needs future attention on its 

conservation. Nat Sci., 2009; 7: 75–77. 

[15]Vankar PS, Tiwari V, Singh LW, Swapana N. 

Antioxidant properties of some exclusive species of 

Zingiberaceae family of Manipur. Electronic Journal 

of Environment, Agri Food Chemistr., 2006; 5: 1318–

22. 

[16]Singh MK, Joshi C, Joshi N, Sharma R, Brijwal L, 

Kumar RS, Nailwal TK. Scrutinizing the antioxidant 

potential of Prunella vulgaris L.: Amedicinal plant 

from central Himalayan region. Int J Fund Appl Sci., 

2015; 4: 1-8 

[17]Chang C, Yang M, Wen H, Chern J. Estimation of total 

flavonoid content in propolis by two complementary 

colorimetric methods. J Food Drug Anal., 2002; 10: 

178–82. 

[18]Cai YZ, Luo Q, Sun M, Corke H. Antioxidant activity 

and phenolic compounds of 112 traditional Chinese 

medicinal plants associated with anticancer. Life Sci., 

2004; 74: 2157–84. 

[19]Chrzczanowicz J, Gawron A, Zwolinska A, de Graft-

Johnson J, Krajewski W, Krol M, Markowski J, Kostka 

T, Nowak D. Simple method for determining human 

serum 2,2-diphenyl-1-picryl-hydrazyl (DPPH) radical 

scavenging activity - possible application in clinical 

studies on dietary antioxidants. Clin Chem Lab Med., 

2008; 46: 342-49. 

[20]Yang L, Wen KS,Ruan X, Zhao YX, Wei F, Wang Q. 

Response of plant secondary metabolites to 

environmental factors. Mol., 2018; 23: 762. 

[21]Isah T. Stress and defense responses in plant 

secondary metabolites production. Bio Res., 2019; 

52: 39.  

[22]Falcone Ferreyra ML, Rius SP, Casati P. Flavonoids: 

biosynthesis, biological functions, and 

biotechnological applications. Front Plant Sci., 2012; 

3: 222. 

[23]Harbourne N, Marete E, Jacquier JC, Riordan D. 

Stability of phytochemicals as sources of anti-

inflammatory nutraceuticals in beverages- A review. 

Food Res Int., 2013; 50: 480–86. 

[24]Tungmunnithum D, Thongboonyou A, Pholboon A, 

Yangsabai A. Flavonoids and Other Phenolic 

Compounds from Medicinal Plants for 

Pharmaceutical and Medical Aspects: An 

Overview. Medicines (Basel), 2018; 5: 93. 

[25]Cory H, Passarelli S, Szeto J, Tamez M, Mattei J. The 

Role of Polyphenols in Human Health and Food 

Systems: A Mini-Review. Front Nutr., 2018; 5: 87. 

[26]Shahidi F, Ambigaipalan P. Phenolics and 

polyphenolics in foods, beverages and spices: 

Antioxidant activity and health effects – A review. 

J Funct. Foods, 2015; 18 Part B: 820-97. 

[27]Kumar M, Pratap V, Nigam AK, Sinha BK, Singh MK, 

Gour JK. Plants as a Source of Potential Antioxidants 

and Their Effective Nanoformulations.  J Sci Res., 

2021; 65: 57-72. 

[28]Kevers C, Falkowski M, Tabart J, Defraigne JO, 

Dommes J, et al. Evolution of antioxidant capacity 

during storage of selected fruits and vegetables. J 

Agric Food Chem., 2007; 55: 8596–603. 

[29]Singh G, Passsari AK, Leo VV, et al. Evaluation of 

Phenolic Content Variability along with Antioxidant, 

Antimicrobial, and Cytotoxic Potential of Selected 

Traditional Medicinal Plants from India. Front Plant 

Sci., 2016; 7: 407. 

[30]Huda-Faujan N, NorihamA, Norrakiah AS, Babji AS. 

Antioxidant activity of plants methanolic extracts 

containing phenolic compounds. Afr J Biotech., 2009; 

8: 484-89. 

[31]Koundal R, Rawat K, Agnihotri VK, Meena RL, 

Gopichand, et al. Temporal and spatial variation in 

quality of essential oil of Hedychium spicatum and 

https://www.sciencedirect.com/science/article/pii/S1756464615003023#!
https://www.sciencedirect.com/science/article/pii/S1756464615003023#!


 SSR Inst. Int. J. Life Sci.        ISSN (O): 2581-8740 | ISSN (P): 2581-8732 

Kumar et al., 2021 

         DOI: 10.21276/SSR-IIJLS.2021.7.6.1                                                                                                       
 

Copyright © 2015–2021| SSR-IIJLS by Society for Scientific Research under a CC BY-NC 4.0 International License   Volume 07 |   Issue 06 |   Page 2907 

 

evaluation of its antioxidant activity. J Essen Oil 

Res., 2015; 27: 217–24. 

[32]Singh AP, Jindal D, Rawat AKS, Mohan M, Rastogi S. 

Antioxidant property of the methanol extracts of the 

leaves and rhizomes of Hedychium spicatum (Buch-

Ham. Ex Smith). Asian J Chem., 2012; 24: 197–99. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[33]Sravani T. and Paarakh P. Antioxidant activity of 

Hedychium spicatum Buch. Ham. Rhizomes. Indian J 

Nat Prod Resour., 2012; 3: 354-58. 

[34]Tian M, Wu X, Lu T, Zhao X, Wei F, Deng G, Zhou Y. 

Phytochemical Analysis, Antioxidant, Antibacterial, 

Cytotoxic, and Enzyme Inhibitory Activities 

of Hedychium flavum Rhizome. Front Pharmacol., 

2020; 11: 572659. 

 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 

 

 

 

 

 

 Open Access Policy:   
Authors/Contributors are responsible for originality, contents, correct references, and ethical issues. SSR-IIJLS publishes all articles under Creative 
Commons Attribution- Non-Commercial 4.0 International License (CC BY-NC). https://creativecommons.org/licenses/by-nc/4.0/legalcode   

 
 

 

https://creativecommons.org/licenses/by-nc/4.0/legalcode

	[27] Kumar M, Pratap V, Nigam AK, Sinha BK, Singh MK, Gour JK. Plants as a Source of Potential Antioxidants and Their Effective Nanoformulations.  J Sci Res., 2021; 65: 57-72.
	[33] Sravani T. and Paarakh P. Antioxidant activity of Hedychium spicatum Buch. Ham. Rhizomes. Indian J Nat Prod Resour., 2012; 3: 354-58.
	[34] Tian M, Wu X, Lu T, Zhao X, Wei F, Deng G, Zhou Y. Phytochemical Analysis, Antioxidant, Antibacterial, Cytotoxic, and Enzyme Inhibitory Activities of Hedychium flavum Rhizome. Front Pharmacol., 2020; 11: 572659.

