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ABSTRACT: Curcuma angustifolia (Roxb.) commonly called as Eastern arrowroot (Zingiberaceae) and 

Maranta arundinacea (L.) called as Western arrowroot (Marantaceae) are two starch yielding plants having 

medicinal and nutritive value. Despite many reports on their therapeutic and pharmacological potential 

both the plants are generally grown in wild with limited commercial cultivation.  This study was done for 

comparative assessment of both the plants for phytochemical and antimicrobial evaluation sampled from 

the rural areas of Keonjhar and Sundergarh districts of Odisha. Results showed the presence of several 
bioactive constituents such as alkaloids, phenols, lipids, flavonoids, and steroids in both the plants except 

curcuminin C. angustifolia. Carbohydrate and protein content was comparatively higher in M. arundinacea 

than C. angustifolia at 20.59% and 0.98%. The methanol and acetone extracts also showed good 

antibacterial activity against both gram-positive and gram-negative bacteria. This study for the first time 

reports the characterization of the two arrowroot plants from the two districts of Odisha and aims to 

promote its wider use for its nutraceutical and therapeutic value to derive potential health benefits. 

Keywords: Curcuma angustifolia (Roxb.); Maranta arundinacea (L.); Arrow root; Phytochemicals; 

Antimicrobial activity. 

 

INTRODUCTION 

Ethnomedicine based on traditional systems are playing 

important role in management of the health care needs 
for centuries in the developing countries. The Indian 

Systems of Medicine is recognized globally for its 

traditional systems of medicine (Ravishankar and 

Shukla 2007). The use of plants is mostly associated 

with the indigenous people for its long-term usage, 

affordability, safety and efficacy. Many studies have 

been directed against the pharmacological evaluation 

and characterization of the effective phytochemicals in 

plants.  Present research trends are intended for 

exploration and application of the ethnomedicinal 

plants in drug discovery, development and production. 

Thus, ethnomedicinal plants with substantial role in 
healthcare management needs to be identified, 

characterized and scientifically validated. The 

phytochemicals like alkaloids, flavonoids, phenols, 

saponins and tannins etc. have been identified as the 

biologically active components in medicinal plants 

(Mujeeb et al., 2014). 

Maranta arundinacea Linn. (Family: Marantaceae) and 

Curcuma angustifolia Roxb. (Family: Zingiberaceae) 

are rhizomatous annual herbs known for its medicinal 

uses since traditional times. The former is widely 

available in Khordha, Sundargarh districts of Odisha 

and the latter is cultivated in Keonjhar, Mayurbhanj 

districts of Odisha. These are herbaceous, perennial 
tropical plants found in Eastern, Central and Southern 

India.  Rhizomes of the plants yield a white-starchy 

powder known as arrowroot have similar organoleptic 

and chemical characteristics and is also used as 

Tugaksheeree in ayurvedic formulations as an 

important ingredient (Rajashekhara et al., 2013).  

Both plants have medicinal benefits that are used to 

treat a range of ailments, such as menstrual problems, 

bladder issues, cough, diarrhoea, fever, dysentery, 

gastroenteritis, anaemia, jaundice, asthma, TB, 

excessive thirst, liver problems, blood disorders, kidney 

stones, leukoderma and leprosy (Sharma et al., 2019). 
C. angustifolia is effective at treating oedema because 

of its diuretic properties. C. angustifolia tuber powder is 

also used to treat gastric ulcers, colitis, intestinal 

inflammation and act as carminative, astringent, and 

cardiotonic (Ray et al., 2011). Besides many studies 

have been made to establish its antimicrobial, 

antioxidant, antiproliferative, antidiabetic, and 

anticancer properties. Effect of both the starches on 

Amlapitta was investigated which showed that both 

drugs were equally effective (Rajashekhara and Sharma 

2010). 
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Curcuma plants have a camphoraceous fragrance and 

numerous phytochemicals such as phenolics, 

flavonoids, and many antioxidant enzymes, and thus 

different species of this genus are well known because 

of their multiple uses in medicine, cosmetic, dye, 

flavouring agent, and nutraceuticals (Krishnarajm et al., 

2010, Debbarma et al., 2022). Different aqueous, 

methanol, ethanol, and hexane extract of leaf and 
rhizome of M. arundinacea and C. angustifolia have 

showed the presence of phenols, flavonoids, tannins, 

alkaloids, steroids, terpenoids, and glycosides in 

ethanolic extract (Amrutha and Suganthi 2017; Samal 

et al., 2018; Nishaa et al., 2013; Devi et al., 2021; 

Rajkumari and Sanatombi 2017). Besides, C. 

angustifolia is a great source of vitamins, minerals, 

lipids, proteins and, carbohydrates (Chandel et al., 

2018). 

A study made on crude saponin extracted from C. 

angustifolia rhizome through cold-ethanol extraction 

method was found to have significant antioxidant and 
anticancer activity against MCF-7 cell line 

(Brindhadevi et al., 2022) while methanol extract 

exhibited antioxidant and hepatoprotective effects 

presumed to be mediated by the constituents such as α-

tocopherol, phytol, squalene and eugenol as 

investigated under in vitro and in vivo conditions (Jena 

et al., 2019). The leaves of C. angustifolia subjected to 

GC-MS and GC-TOFMS analysis in different studies 

for essential oil extraction detected compounds like 

eucalyptol, curzerenone, α-lemenone, longiverbenone, 

and α-curcumene were found to exhibit antioxidant and 
antibacterial activity against bacterial and fungal 

pathogens (Albaqami et al., 2022; Jena et al., 2020). 

The pharmacognostic potential of arrow root of M. 

arundinacea was investigated in terms of gastro-

protection by determining the ulcer index for 6 groups 

of rats was found to have anti-ulcerative potential 

(Damarwati et al., 2020). Methanolic extract of M. 

arundinacea leaves also showed significant 

antidiarrheal activity on rats and brine shrimps 

(Rahman et al., 2015) while ethanolic extract was 

effective against oxidative stress (Ramadhani et al., 

2017). Evaluation of M. arundinacea residue showed 

that rhizome residue was found to be rich in tannin 

content compared to other plant parts like leaves and 

stems which had high content of total N, total K, and 

C/N ratio, indicating its suitability for recycling as an 

organic constituent in fertilizer (Lamkeng, et al., 2022). 

Recent studies were also implicated on synthesis of zinc 

oxide nanoparticles using M. arundinacea root extract 

showed enhanced antibacterial activity on oral 

pathogens (Deepika et al., 2020) while the leaf and 

rhizome extracts showed good vibriocidal activity 

(Samal et al., 2018). Growth inhibitory effects on 
various pathogens with methanol and chloroform 

rhizome extracts showed effective antibacterial 

properties, while in comparison the chloroform extract 

of C. angustifolia exhibited the highest inhibitory 

activity (Mounyr et al., 2016; Muhammad et al., 2020; 

Yadav and Kaliyaperumal 2021). 

C. angustifolia and M. arundinacea though found in 

some geographical locations in India but not substantial 

investigation has been made on the physicochemical, 

phytochemical and antimicrobial properties from 

Odisha. The plant characteristics like the 

physicochemical parameters and phytochemical 

composition in different solvent scan also largely vary 

on the basis of biotic and abiotic factors surrounding 

the plants. This study thus for the first time was done 

for comparative assessment of both the starch 
producing plants C. angustifolia and M. arundinacea 

sourced from the two districts of Odisha. 

MATERIALS AND METHODS 

Collection and preparation of plant material. The 

fresh tubers of C. angustifolia and M. arundinacea were 

collected during the month of September in 2017, 

collected from Ghatagaon in Keonjhar District, Odisha 

and Nuagaon in Sundargarh District, Odisha 

respectively. 

Preparation of plant material and extract. The 

collected tuber samples of C. angustifolia and M. 

arundinacea were processed for extraction. The dried 
material was mechanically grounded into powder and 

stored in airtight containers and the fresh samples were 

stored in freezer at 4°C for further use. The powdered 

materials were processed for maceration and soxhlation 

for the preparation of methanol, acetone and aqueous 

extracts and tested for both phytochemical and 

antimicrobial activities. 

Determination of physicochemical characteristics. 

The fresh rhizome samples were subjected to 

determination of physicochemical parameters such as 

yield of crude extract (Salamet al., 2019), loss on 
drying/moisture content (Gharezi et al., 2012; Kativar 

et al., 2011) water-soluble extractive and alcohol 

soluble extractive (Kativar et al., 2011; Momin et al., 

2012), pH1% w/v solution, pH 10% w/v solution and 

total ash value (AOAC). 

Detection of phytochemicals. The preliminary 

phytochemical screening of methanol, acetone and 

aqueous extracts of C. angustifolia and M. arundinacea 

tuber samples were carried to detect the presence of 

different phytochemical constituents such as alkaloids, 

tannins, flavonoids, proteins, quinones, oxalates, 

sterols, saponins, glycosides, phenols, lipids and amino 

acids (Harborne 1998). 

Nutritive analysis. Nutritive analysis of C. angustifolia 

and M. arundinacea tubers was done to estimate the 

carbohydrate (Dubois et al., 1956) and protein content 

(Lowry et al., 1951). 

Antimicrobial activity. Gram-positive bacteria 

Streptococcus mutans (MTCC 497), Streptococcus 

pyogenes (MTCC 1926) and Gram-negative Salmonella 

typhi (MTCC 1252), Shigella flexneri (MTCC 1457) 

and Vibrio cholerae(MTCC 3906) were tested for 

antibacterial susceptibility by agar well diffusion assay 
(Allen et al., 1991). Stock solution of rhizome extract 

samples were prepared in 100% DMSO with 

concentrations of 50 mg/ml, 100 mg/ml, 150 mg/ml, 

200 mg/ml and observed for antimicrobial activity. This 

experiment was done in triplicates and the diameter of 

zone of inhibition (in mm) was taken and the mean ± 

SD values was recorded. 
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RESULTS AND DISCUSSION 

Physicochemical characteristic of C. angustifolia and 

M. arundinacea tubers. Physicochemical analysis 

showed that the water-soluble extractive value of M. 

arundinacea is higher than C. angustifolia tubers. The 

percentage loss on drying of sample, total ash content 

and pH 1% and pH 10% was also found to be higher in 

M. arundinacea (Table 1). The physicochemical 
parameters of the rhizome and starch from C. 

angustifolia and M. arundinacea obtained from 

Madhya Pradesh and Karnataka was investigated by 

Rajashekhara and found that comparatively both the 

plants showed variation but in our study M. 

arundinacea showed higher values for all the 

parameters (Rajashekhara et al., 2010). This study 

showed the percentage of total ash that is the amount of 

minerals present was higher in M. arundinacea 

indicating that the mineral content in plant ash is 

variable and depends upon the geographic location. The 

extractive value was also high in M. arundinacea 
probably because of more soluble matter in the plant 

ash.  

A study made on physicochemical characterization of 

the rhizome powder of C. angustifolia grown in 

Maharashtra, India was found to have 2.50% total ash, 

0.50% acid insoluble ash, 2.0% acid soluble ash, 0.50% 

water insoluble ash, 2.0% water soluble ash, and 

19.04% loss on drying. Also, the rhizomes were found 

to be high in protein, carbohydrates, and minerals 

(Jadhao et al., 2017). The physicochemical properties 

of dried rhizome powder of M. arundinacea grown in 
Kerela, India were investigated. The moisture content 

of the sample was determined to be 6.6%. The ash level 

was found to be 2.5%, reflects the amount of inorganic 

content present in the sample while the water-soluble 

extractive was 25.1% and alcohol-soluble extractive 

was 1.8% (Shintu et al., 2015). The results from our 

study were similar with the physicochemical parameters 

established in previous studies with small variations 

probably because of the differences in geographic 

location. 

Yield of crude extract of C. angustifolia and M. 
arundinacea rhizome. Crude extract analysis showed 

aqueous extract of M. arundinacea having highest yield 

of 65.39 % followed by methanol extract at 11.96 % 

when compared to C. angustifolia (Table 2). 

Comparative phytochemical screening of C. 

angustifolia and M. arundinacea rhizome. 

Phytochemical screening of aqueous, methanol, and 

acetone tuber extracts revealed the presence of different 

phytocompounds. All the three extracts of both the 

plants showed the presence of phenols and alkaloids. 

While flavonoids, tannins and saponins were 

differentially detected in various extracts (Table 3). 

Plants produce aromatic chemicals or secondary 

metabolites that plays an important role in the defense 

mechanism against predation by many microorganisms, 

insects and herbivores (Arora, 2013). Plant alkaloids 

and their synthetic derivates have a great potential due 

to their analgesic, antispasmodic, and antibacterial 

properties and thus are widely utilised in medicine 

around the world (Stary, 1996; Edeoga et al., 2014). 

Flavonoids and tannins are important phytochemicals 

with significant antioxidant and free radical scavenger 

activity (Soni and Sosa 2013). The antioxidative 

characteristic of tannins is critical in preventing cellular 

oxidative damage, including lipid peroxidation, may be 

related to their anticarciogenic and antimutagenic 

potential. Tannins have also been reported to suppress 

the growth of many fungi, yeasts, bacteria, and viruses 
(Macakova et al., 2014). Flavonoids have been reported 

to possess a wide spectrum of health benefits in humans 

such as anti-inflammatory, anti-cancer, anti-aging, 

cardio-protective, neuroprotective, immunomodulatory, 

anti-diabetic, antibacterial, antiparasitic, and antiviral 

capabilities (Saini et al., 2017; Juca et al., 2020; Fraga 

et al., 2019). Saponins are known to induce a cytotoxic 

effect since ancient times and thus have a significant 

use in medicine. Some of the actions of saponin include 

the precipitation of red blood cells, coagulation, and 

anti-inflammatory effects (He et al., 2011). Qualitative 

test showed absence of terpenoids in aqueous extract of 
C. angustifolia but found in all other extracts of both 

the plants. Terpenes are constituted of hydrocarbons 

whereas terpenoids are modified class of terpenes with 

various functional groups and oxidised methyl groups 

moved or deleted at various places and have a wide 

range of biological activities including anticancer, 

antimicrobial, anti-inflammatory, antioxidant, and 

antiallergic (Masyita et al., 2022). Presence of quinones 

and curcumin was detected in all extracts of C. 

angustifolia. Quinones and curcumin were only present 

in the C. angustifolia extract as a whole. Quinones 
made up of different chemical constituents, have been 

reported to possess both in vivo and in vitro anticancer 

and broad-spectrum antibacterial effects (Goel et al., 

2020). Curcumin is being studied extensively for its 

anti-inflammatory, anti-cancer, anti-metabolic 

syndrome, neuroprotective, and antibacterial effects 

(Hewlings et al., 2017). Both steroids with glycosides 

were found in all the extracts of M. arundinacea and 

only in aqueous extract of C. angustifolia. Glycosides is 

responsible for the antidiarrheal activity by inhibiting 

the release of autocoids and prostaglandins. Steroids is 

responsible for the antidiarrheal, anticancer, 

anthelmintic by inhibiting the histamine release in vitro 

conditions (Tiwari et al., 2011). 

Nutritive analysis. The carbohydrate and protein 

content of M. arundinacea was found to be 

comparatively higher than C. angustifolia (Table 4). 

Antimicrobial activities. Results for antibacterial 

activities of the tuber extracts against the five 

gastrointestinal and skin pathogens showed that the 

tuber extracts of C. angustifolia and M. arundinacea 

had a significant growth inhibitory activity against all 

the pathogenic microbes (Fig. 1-5). The acetone and 
methanol extract of C. angustifolia and M. arundinacea 

showed antibacterial efficacy for the test bacteria S. 

mutans, S. pyogenes, S. typhi, S. flexneri and V. 

cholerae. With increasing concentrations of extract (50-

200 mg/ml) the growth inhibitory activity was found to 

be increased. Comparatively M. arundinacea was found 

to be more effective at each of the concentrations.  
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A previous study made on antibacterial activity by 96 

well-plate method for methanolic extract of C. 

angustifolia rhizome against P. aeruginosa, S. typhi, E. 

coli, S. arueus, and S. flexneri showed varying degree 

of growth inhibitory activity in the range of 2 µl-8 µl of 

the methanolic extract attributed to a range of 

secondary metabolites found in the plant, including 

glycosides, flavonoids, tannins, and phytosterols 
(Jadhao et al., 2017). The antibacterial activity was also 

determined for aqueous and methanol extracts of C. 

angustifolia at sample concentration of 100 mg/ml 

against eight pathogenic bacteria causing diarrheal 

diseases by agar well diffusion method. The most 

susceptible strains were S. typhi, E. coli, and V. 

cholerae. S. dysenteriae demonstrated the least activity 

compared to other test strains (Panda et al., 2012). 

Besides the efficacy of the M. arundinacea and C. 

angustifolia was also studied against Methicillin-

Resistant Staphylococcus aureus (MRSA) and fungal 

pathogens like Aspergillus niger, Mucor indicus, and 

Rhizopus stolonifer respectively (Balouiri et al., 2016; 

Syahputra et al., 2020; Viji and Wilson 2017). 
This investigation thus indicates that the rhizome 

extracts have the potential for treatment of diarrheal 

diseases caused by gastrointestinal pathogens. The plant 

extracts carrying diverse phytoconstituents exhibit 

antimicrobial potential via diverse mode of actions and 

thus needs to be further explored (Hemeg et al., 2020).  

Table 1: Physicochemical characteristics of C. angustifolia and M. arundinacea tubers. 

Table 2: Yield of C. angustifolia and M. arundinacea rhizome. 

 

Extraction method 

 

Treatment 

 

C. angustifolia Yield (%) 

 

M. arundinacea Yield (%) 

 

Soxhlation 

Aqueous 28% 65.39% 

Methanol 8.70% 11.96% 

Acetone 1.61 6.23 

Table 3: Phytochemical screening of C. angustifolia (C.A.) rhizome and M. arundinacea (M.A.) rhizome. 

Phytochemicals Acetone extract Methanol extract Aqueous extract 

 C. A M.A C.A M.A C. A M.A 

Alkaloids - + - - + + 

Flavonoids + + + - + + 

Phenols + + + + + + 

Saponin - - - - + + 

Tannins + - + - + + 

Terpenoids + - + + - + 

Quinones + - + - + - 

Oxalates + - + - - - 

Steroid - - - + + + 

Glycosides + + + + + + 

Carbohydrates + + + + + + 

Proteins + + + + + + 

Lipids + + + + + + 

Amino acids + + + + + + 

Curcumin + - + - + - 

Table 4: Nutritional content of C. angustifolia and M. arundinacea rhizome. 

Nutritional Parameters C. angustifolia M. arundinacea 

Carbohydrate 15.29 mg/gm 20.59 mg/gm 

Protein 0. 81 mg/gm 0.98 mg/gm 
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Fig. 1. Antimicrobial activity of acetone and methanol extract of C. angustifolia and M. arundinacea on S. 

pyogenes. 

Physicochemical Parameters C. angustifolia M. arundinacea 

Water soluble extractive 18.46% 23.71% 

Alcohol soluble extractive 0.60% 1.01% 

Loss on drying 2.29% 6.84% 

Total ash 1.51% 2.69% 

pH1% w/v solution 7.32 7.51 

pH10% w/v solution 8.57 8.63 
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Fig. 2. Antimicrobial activity of acetone and methanol extract of C. angustifolia and M. arundinacea on S. mutans. 

 
Fig. 3. Antimicrobial activity of acetone and methanol extract of C. angustifolia and M. arundinacea on V. cholera. 

.  

Fig. 4. Antimicrobial activity of acetone and methanol extract of C. angustifolia and M. arundinacea on S. typhi. 

 
Fig. 5. Antimicrobial activity of acetone and methanol extract of C. angustifolia and M. arundinacea on S. flexneri. 

CONCLUSIONS 

The present study has investigated the phytochemical 

constituents, nutritional content, and antimicrobial 

activity of C. angustifolia and M. arundinacea 

rhizomes grown in the unexplored Sundergarh and 

Keonjhar districts of Odisha. Both the plants showed 

the presence of various phytochemicals like flavonoids, 

phenols, tannins, terpenoids, quinones, saponin, 

glycosides, lipids, steroids, amino acids, whereas 

curcumin and oxalates were present only in C. 

angustifolia which indicates that the plants are an 

effective source of therapeutic drugs. Aqueous 

extraction was found to be the most favourable method 

for extracting most of the classes of phytochemical 

compounds amongst all the solvents tested. Further 

characterization of the bioactive compounds can lead to 
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identification of more antimicrobial compounds and 

help in combating the challenges of antimicrobial 

resistance. Additionally, the rhizomes can serve as a 

good source of carbohydrates and proteins and fulfil the 

nutritional requirements of people for all age groups. 

FUTURE SCOPE 

Food and medicine are the major challenges imposed 

for developing countries around the world. Scientific 
investigations are needed to be able to come up with 

appropriate answers to resolve these problems. 

Researchers are extensively working on ethnomedicinal 

plants to derive the important bioactives having utility 

and efficacy in food and medication. C. angustifolia 

and M. arundinacea are one such lesser explored but 

having large pharmacological and nutritional values. 

These plants need more attention and pharmacological 

investigation to implement its efficacy in various 

ailments. 

Acknowledgements. I extend my gratefulness to Dr. P.K. 

Jena, Department of Botany, Ravenshaw University, Dr. S. 
Mahapatra and Dr. T. Bhotra, Department of Botany and 

Department of Biotechnology, Rama Devi Women’s 
University, for the encouragement to do and complete this 
work successfully. 

Conflict of Interest. None. 

REFERENCES 

Albaqami, J. J., Hamdi, H., Narayanankutty, A., Visakh, N. U., 

Sasidharan, A., Kuttithodi, A. M., Famurewa, A. C. and 

Pathrose, B. (2022) Chemical Composition and 
Biological Activities of the Leaf Essential Oils 

of Curcuma longa, Curcuma aromatica and Curcuma 

angustifolia. Antibiotics, 11, 1547.  

Allen, K. L., Molan, P. C. and Reid, G. M. (1991). A survey of 
the antibacterial activity of some New Zealand 

honeys. Journal of pharmacy and pharmacology, 43(12), 

817-822. 

Amrutha, J. and Suganthi, A. (2017). Biochemical and 

phytochemical analysis of Maranta arundinacea (L.) 

Rhizome. International Journal of Research in 

Pharmaceutical Sciences, 2(3), 26-30. 
Arora, A. (2013). Phytochemical analysis of methanolic extracts 

of leaves of some medicinal plants. Biological Forum–An 

International Journal, 5(2), 91-93. 

Balouiri, M., Sadiki, M. and Ibnsouda, S. K. (2016). Methods for 
in vitro evaluating antimicrobial activity: A 

review. Journal of pharmaceutical analysis, 6(2), 71-79. 

Brindhadevi, K., Chidambaram, M., Kavitha, R., Govindaraj, 

R., Chinnathambi, A., Salmen, S. H., ... & Natesan, V. 
(2022). Extraction, antioxidant, and anticancer activity 

of saponins extracted from Curcuma 

angustifolia. Applied Nanoscience, 1-9. 
Chandel, N., Kumar, V. and Ram, D. S. (2018). Physicochemical 

and functional properties of Curcuma angustifolia 

(Tikhur):  an underutilized starch.  
Journal of Pharmacognosy and Phytochemistry, 7(6), 

2438- 2440. 

Damarwati, V. L., Bachri, M. S. and Widyaningsih, W. (2020). 

The gastroprotective effects of arrowroot tuber starch 

(Maranta arundinacea L.) on ethanol-induced gastric 

damages in rats. Journal Pharmaciana, 10(1), 35-42. 

Debbarma, E., Singh, S. H. and Ngangom, N. M. (2022). In vitro 

Antioxidant and Antibacterial Activity and 

Phytochemical Screening of Mango Ginger (Curcuma 

amada Roxb.) in Mizoram. Biological Forum – An 

International Journal, 14(1), 1704-1709.  

Deepika, R., Rajeshkumar, S., Lakshmi, T. and Roy, A. (2020). 

Antibacterial and Antifungal Activity of Zinc Oxide 

Nanoparticles Synthesized Using (Maranta arundinacea) 

against Oral Pathogens. Plant Cell Biotechnology and 

Molecular Biology, 76-82. 

Devi, N. S. and Singh, R. I. (2021).  Chemical constituents in 

volatile oil of rhizome and flower of Curcuma 

angustifolia Roxb. growing in North-East India. Annals 

of Phytomedicine, 10(2), 157-162.  

Dubois, M., Gilles, K. A., Hamilton, J. K., Rebers, P. A. and 
Smith, Fred. (1956). Colorimetric Method for 

Determination of Sugars and Related Substances. 

Analytical Chemistry, 28(3), 350–356. 

Edeoga, H. O., Omosun, G. and Uche, L. C. (2006). Chemical 

composition of Hyptis suaveolens and Ocimum 

gratissimum hybrids from Nigeria. African 

Journal of Biotechnology, 5(10). 
Fraga, C. G., Croft, K. D., Kennedy, D. O. and Tomas-Barberan, 

F. A. (2019). The effects of polyphenols and other 

bioactive on human health. Food & Function, 10, 514–

528. 

Gharezi, M., Joshi, N. and Sci, E. S. (2012). Effect of postharvest 

treatment on stored cherry tomatoes. Journal of Nutrition 

and Food Sciences, 2(8), 1-10. 

Ghurde, M. U. (2014). Phytochemical screening and assessment 

of biomolecules compounds in Scilla hyacinthina (Roth) 

Macbr. Bulb. Journal of Global Biosciences, 3(5), 866–

871.  
Goel, S., Parihar, P. S. and Meshram, V. (2020). Plant-derived 

quinones as a source of antibacterial and anticancer 

agents. Bioactive Natural Products in Drug Discovery, 

245-279. 

Harborne, A. J. (1998). Phytochemical methods a guide to 

modern techniques of plant analysis. Springer science & 

business media. 
He, K., Li, X., Chen, X., Ye, X., Huang, J., Jin, Y., Li, P., Deng, 

Y., Jin, Q., Shi, Q. and Shu, H. (2011). Evaluation of 

antidiabetic potential of selected traditional Chinese 

medicines in STZ-induced diabetic mice. Journal of 

ethnopharmacology, 137(3), 1135–1142.  

Hemeg, H. A., Moussa, I. M., Ibrahim, S., Dawoud, T. M., 

Alhaji, J. H., Mubarak, A. S. and Marouf, S. A. (2020). 

Antimicrobial effect of different herbal plant extracts 

against different microbial population. Saudi Journal of 

Biological Sciences, 27(12), 3221-3227. 

Hewlings, S. J. and Kalman, D. S. (2017). Curcumin: A review of 
its effects on human health. Foods, 6(10), 92.  

Jadhao, A. S. and Bhuktar, A. S. (2017). Physicochemical and 

Antibacterial Activity of Rhizomes of Curcuma 

angustifolia Roxb, (Zingiberaceae). International Journal 

of Science and Research, 6(8), 198-200. 

Jena, S., Ray, A., Rath, D., Sahoo, A., Singh, S., Nasim, N., Kar, 

D. M. and Nayak, S. (2019). Curcuma angustifolia 
ameliorates carbon tetrachloride-induced hepatotoxicity 

in HepG2 cells and Swiss albino rats. Asian Pacific 

Journal of Tropical Medicine, 12(9), 416. 

Jena, S., Ray, A., Sahoo, A., Panda, P. C. and Nayak, S. (2020). 
Deeper insight into the volatile profile of essential oil of 

two Curcuma species and their antioxidant and 

antimicrobial activities. Industrial Crops and 

Products, 155, 1128-30. 

Jucá, M.M., Cysne Filho, F.M.S., de Almeida, J. C., Mesquita, D. 

D. S., Barriga, J. R. D. M., Dias, K. C. F., Barbosa, T. M., 

Vasconcelos, L. C., Leal, L. K. A. M., Ribeiro, J. E. and 
Vasconcelos, S. M. M. (2020). Flavonoids: biological 

activities and therapeutic potential. Natural Product 

Research, 34(5), 692-705. 

Kativar, S., Tandon, M., Chandekar, A. and Upmanyu, N. (2011). 

Pharmacogostic standardization, phytochemical 

investigation and anthelminthic evaluation of the extract 

of Madhuca indica JF GMEL flowers. Pharmacology 

online, 3, 892-903. 



Monalisha   et al.,               Biological Forum – An International Journal     15(3): 576-582(2023)                             582 

Krishnarajm, Manibhushanrao, K. and Mathivan, N. (2010). A 

comparative study of phenol content and antioxidant 

activity between nonconventional (Curcuma caesia roxb. 

and Curcuma amada Roxb.). International Journal of 

Plant Production, 4(3), 169-174. 

Lamkeng, S., Santibenchakul, S. and Sooksawat, N. (2022). 

Potential of Maranta arundinacea residues for recycling: 

Analysis of total phenolic, flavonoid, and tannin 

contents. Biodiversitas Journal of Biological 

Diversity, 23(3). 
Lowry, O. H., Rosebraugh, N. J., Farr, A. L. and Randall, R. J. 

(1951). Protein measurement with the Folin phenol 

reagent. Journal of Biological Chemistry, 193(1), 265-

275. 

Macakova, K., Koleckar, V., Cahlíkova, L., Chlebek, J., Alkova, 

A., Kuca, K., Jun, D. and Opletal, L. (2014). Tannins and 

their influence on health. Recent Advances in Medicinal 

Chemistry, 1, 159-208. Elsevier. 

Masyita, A., Sari, R. M., Astuti, A. D., Yasir, B., Rumata, N. R., 

Emran, T.B., Nainu, F. and Simal, G. J. (2022). Terpenes 

and terpenoids as main bioactive compounds of essential 

oils, their roles in human health and potential application 

as natural food preservatives. Food chemistry, 10, 19, 

100217. 

Momin, R. K. and Kadam, V. B. (2012). Determination of soluble 

extractive of some medicinal plants of genus Sesbania of 

Marathwada region in Maharashtra. International Journal 

of Research in Life Sciences and Pharmacy, 2(2), 1-4.  
Mounyr, B., Moulay, S. and Saad, K. I. (2016). Methods for in 

vitro evaluating antimicrobial activity: A review Journal 

of pharmaceutical analysis, 6, 71-79.  

Muhammad, G. S., Arlita, L. A. and Winarto, E. S. L. (2020). 

Antimicrobial effect of arrowroot (Maranta arundinacea 

L.) methanolic extract against Staphylococcus aureus 

bacterial growth. Jurnal Kedokteran Diponegoro 

(Diponegoro Medical Journal), 9(3), 241-245. 

Mujeeb, F., Bajpai, P. and Pathak, N. (2014). Phytochemical 

evaluation, antimicrobial activity, and determination of 

bioactive components from leaves of Aegle marmelos. 
BioMed Research International, 2014.  

Nishaa, S., Vishnupriya, M., Sasikumar, J. M. and 

Gopalakrishnan, V. K. (2013). Phytochemical screening 

and GC-MS analysis of ethanolic extract of rhizomes of 

Maranta arundinacea L. Research Journal of 

Pharmaceutical, Biological and Chemical Sciences, 4(2), 

52-58. 
Panda, S. K., Patra, N., Sahoo, G., Bastia, A.K. and Dutta, S. K. 

(2012). Antidiarrheal activities of medicinal plants of 

Similipal biosphere reserve, Odisha, India. International 

Journal of Medicinal and Aromatic Plants, 2(1),123-134. 

Rahman, M., Chowdhury, M., Uddin, A., Islam, M. T., Uddin, M. 

E. and Sumi, C. D. (2015). Evaluation of antidiarrheal 

activity of methanolic extract of Maranta arundinacea 
Linn. leaves. Advances in Pharmacological Sciences, 

2015. 

Rajashekhara, N. and Sharma, P. P. (2010). A comparative study 

of efficacy of Tugaksheeree [Curcuma angustifolia Roxb. 
and Maranta arundinacea Linn.] in management of 

Amlapitta. Ayu., 31(4), 482.  

Rajashekhara, N., Shukla, V., Ravishankar, B. and Sharma, P. 

(2013). Comparative physico-chemical profiles of 

Tugaksheeree (Curcuma angustifolia Roxb. and Maranta 

arundinacea Linn.). AYU., 34(4), 401.  

Rajkumari, S. and Sanatombi, K. (2017). Nutritional value, 

phytochemical composition, and biological activities of 

edible Curcuma species: A review. International Journal 

of Food Properties, 20(sup3), S2668-S2687. 

Ramadhani, M. R., Bachri, M. S. and Widyaningsih, W. (2017). 

Effects of ethanolic extract of arrowroot tubers (Maranta 

arundinacea L.) on the level of MDA, SGPT and SGOT 

in ethanol induced rats. JKKI: Jurnal Kedokteran dan 

Kesehatan Indonesia, 10-18. 

Ravishankar, B. and Shukla, V. J. (2007). Indian systems of 
medicine: a brief profile. African Journal of Traditional, 

Complementary and Alternative Medicines, 4(3), 319-

337. 

Ray, S., Sheikh, M. and Mishra, S. (2011). Ethnomedicinal plants 

used by tribals of East Nimar region, Madhya Pradesh.  

Indian Journal of Traditional Knowledge, 10(2), 367-

371.  
Saini, N., Gahlawa, S. K. and Lather, V. (2017). Flavonoids: A 

nutraceutical and its role as anti-inflammatory and 

anticancer agent.  Plant biotechnology: Recent 

advancements and developments, 255-270. 

Salam, A. M., Lyles, J. T. and Quave, C. L. (2019). Methods in 

the extraction and chemical analysis of medicinal 

plants. Methods and Techniques in Ethnobiology and 

Ethnoecology, 257-283. 

Samal, P., Rout, J. R., Das, R., Sahoo, S. L. and Padhi, B. K. 

(2018). Screening and evaluation of phytochemicals from 

Maranta arundinacea L. International Journal of 

Biological and Medical Research, 9(1), 6212-6217.  

Sharma, S., Ghataury, S. K., Sarathe, A., Dubey, G. and Parkhe, 

G. (2019). Curcuma angustifolia Roxb, (Zingiberaceae):  

Ethnobotany, phytochemistry and pharmacology:  A 

review.  Journal of Pharmacognosy and Phytochemistry, 

8(2), 1535-40.  

Shintu, P. V., Radhakrishnan, V. V. and Mohanan, K. V. (2015). 
Pharmacognostic standardization of (Maranta 

arundinacea) L. - An important ethnomedicine. Journal 

of Pharmacognosy and Phytochemistry, 4(3), 242-246. 

Soni, A. and Sosa, S. (2013). Phytochemical analysis and free 
radical scavenging potential of herbal and medicinal plant 

extracts. Journal of Pharmacognosy and Phytochemistry, 

2(4), 22-29. 

Stary F. (1996). The Natural Guide to Medicinal Herbs and 

Plants. Barnes & Noble Inc. 

Syahputra, M. G., Antari, A. L., Winarto, W., and Lestari, E. S. 

(2020). Antimicrobial effect of arrowroot (Maranta 

arundinacea L.) methanolic extract against 

Staphylococcus aureus bacterial growth. Jurnal 

Kedokteran Diponegoro (Diponegoro Medical 

Journa), 9(3), 241-245. 

Tiwari, P., Kumar, B., Kaur, G., Kaur, M. and Kaur, H. (2011). 

Phytochemical screening and Extraction: A Review. 

Internationale Pharmaceutica Sciencia, 1(1), 98-106. 
Viji, M. O. and Wilson, N. (2017). (Curcuma angustifolia) 

rhizome extracts as reducing agent in synthesis of silver 

nanoparticles. Romanian Journal of Biophysics, 27(1-2), 

55-67. 
Yadav, M. and Kaliyaperumal, S. (2021). Antimicrobial activity 

of rhizome extracts of Curcuma caesia, Curcuma amada 

and Curcuma angustifolia.  Journal of Advanced 

Scientific Research, 12(01 Suppl 2), 296-298. 

 

 
How to cite this article: Sahoo Monalisha, Jena Padan Kumar, Mahapatra Sujata and Bhotra Tilothama  (2023). Comparative 
Analysis of Nutritional and Antimicrobial Activity of Curcuma angustifolia (Roxb.) and Maranta arundinacea (L.). Biological 

Forum – An International Journal, 15(3): 576-582. 

 


