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            Abstract

            
               
Plants are considered as one of the main sources of biologically active materials. The medicinal property of a plant depends
                  upon the physiologically active biochemical compounds called secondary metabolites. Curcuma amada is one of the important species of Curcuma family having medicinal and biological properties. The aim of the present paper
                  assesses the phytochemicals, volatile compounds, antimicrobial and other biological activities, along with recent trends in
                  research of C. amada. Volatile oils extracted from rhizomes of C. amada are rich in phytoconstituents. The major constituents found in its rhizomes are curcuminoids (curcumin, demethoxycurcumin,
                  bis-demethoxycurcumin), penolic compounds (caffeic acid, gentisic acid, ferulic acid, gallic acid cinnamic acid), terpinoids
                  (difurocumenol, amadannulen, amadaldehyde) and essential oil (β-myrcene and α-asarone). The curcuminoids present in C. amada is responsible for its therapeutic activities. It is traditionally used to treat various diseases which includes anti-inflammatory,
                  anti-bacterial, anti-cancer, anti-tubercular, anti -allergy, anthelmintic and anti-pyretic activities. It also possesses healing
                  of various skin diseases. 
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               Introduction
               
            

            Plants consists numerous biologically active compounds which are produced during the plant metabolic processes. These chemicals
               are referred as “phytochemicals or secondary metabolites”. The natural phytotherapeutic constituents are identified from plants
               can be derived from leaves, stems, roots, fruits, rhizomes, bark, flowers and seeds etc  (Gordon, 2001). The phytotherapeutic effects of plant materials are unique to the particular plant species and its medicinal effects are
               outstanding to the combination of secondary product present in the plant  (Uddin & Rauf, 2012). Due to dearth of allopathic treatment with contemporary amenities in developing countries, 60% population of the world
               in the still depending on plants for treating diseases. Around 80% of the human population is following their traditional
               or Ayurvedic medicine.
            

            

            
                  
                  Table 1

                   Phytochemical screening of Curcuma amada

               

               
                     
                        
                           	
                              
                           
                           S.

                           
                           No

                           
                        
                        	
                              
                           
                           Phytochemicals

                           
                        
                        	
                              
                           
                           Rhizome Extract

                           
                        
                        	
                              
                           
                           References

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           Glycosides 

                           
                        
                        	
                              
                           
                           Ethanol

                           
                        
                        	
                              
                           
                           3 
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           Alkaloids

                           
                        
                        	
                              
                           
                           Ethanol, Methanol, Distilled water

                           
                        
                        	
                              
                           
                           4 
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           Aqueous, Ethanol

                           
                        
                        	
                              
                           
                           
                              5
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           Tannins

                           
                        
                        	
                              
                           
                           Ethanol, Methanol, Distilled water

                           
                        
                        	
                              
                           
                           4 
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                            -----

                           
                        
                        	
                              
                           
                           5 
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           Flavanoids

                           
                        
                        	
                              
                           
                           Ethanol, Methanol, Distilled water

                           
                        
                        	
                              
                           
                           
                              4
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           Aqueous, Ethanol

                           
                        
                        	
                              
                           
                           5 
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           Saponin 

                           
                        
                        	
                              
                           
                           Distilled water

                           
                        
                        	
                              
                           
                           4 
                           

                           
                        
                     

                     
                           	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           Terpenoid

                           
                        
                        	
                              
                           
                           Chloroform, Ethanol, Methanol, Distilled water

                           
                        
                     

                     
                           	
                              
                           
                           7

                           
                        
                        	
                              
                           
                           Phlobatannin

                           
                        
                        	
                              
                           
                           Ethanol, Methanol, Distilled water

                           
                        
                     

                     
                           	
                              
                           
                           8

                           
                        
                        	
                              
                           
                           Cardiac glycosides

                           
                        
                        	
                              
                           
                           Chloroform, Ethanol, Methanol, Distilled water

                           
                        
                     

                     
                           	
                              
                           
                           9

                           
                        
                        	
                              
                           
                           Protein

                           
                        
                        	
                              
                           
                           Ethanol, Methanol

                           
                        
                     

                     
                           	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           Coumarin

                           
                        
                        	
                              
                           
                           Chloroform, Ethanol, Methanol, Distilled water

                           
                        
                     

                     
                           	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           Gum

                           
                        
                        	
                              
                           
                           Chloroform, Ethanol, Methanol, Distilled water

                           
                        
                     

                     
                           	
                              
                           
                           12

                           
                        
                        	
                              
                           
                           Emodins

                           
                        
                        	
                              
                           
                           -----

                           
                        
                     

                     
                           	
                              
                           
                           13

                           
                        
                        	
                              
                           
                           Phytosterol

                           
                        
                        	
                              
                           
                           Ethanol, Methanol, Distilled water

                           
                        
                     

                     
                           	
                              
                           
                           14

                           
                        
                        	
                              
                           
                           Anthraquinone

                           
                        
                        	
                              
                           
                           Ethanol, Methanol

                           
                        
                     

                     
                           	
                              
                           
                           15

                           
                        
                        	
                              
                           
                           Chalcones

                           
                        
                        	
                              
                           
                           ------

                           
                        
                     

                     
                           	
                              
                           
                           16

                           
                        
                        	
                              
                           
                           Cysteine

                           
                        
                        	
                              
                           
                           ------

                           
                        
                     

                     
                           	
                              
                           
                           17

                           
                        
                        	
                              
                           
                           Ligands

                           
                        
                        	
                              
                           
                           Ethanol, Distilled water

                           
                        
                     

                     
                           	
                              
                           
                           18

                           
                        
                        	
                              
                           
                           Leucoanthocyanin

                           
                        
                        	
                              
                           
                           -----

                           
                        
                     

                     
                           	
                              
                           
                           19

                           
                        
                        	
                              
                           
                           Elagic acid

                           
                        
                        	
                              
                           
                           Ethanol, Methanol

                           
                        
                     

                     
                           	
                              
                           
                           20

                           
                        
                        	
                              
                           
                           Glycosides

                           
                        
                        	
                              
                           
                           Ethanol

                           
                        
                     

                     
                           	
                              
                           
                           21

                           
                        
                        	
                              
                           
                           Steroids

                           
                        
                        	
                              
                           
                           -----

                           
                        
                        	
                              
                           
                           5 
                           

                           
                        
                     

                     
                           	
                              
                           
                           22

                           
                        
                        	
                              
                           
                           Sterols

                           
                        
                        	
                              
                           
                           -----

                           
                        
                     

                     
                           	
                              
                           
                           23

                           
                        
                        	
                              
                           
                           Reducing sugar

                           
                        
                        	
                              
                           
                           Aqueous, Ethanol

                           
                        
                     

                     
                           	
                              
                           
                           24

                           
                        
                        	
                              
                           
                           Phenolic compounds

                           
                        
                     

                     
                           	
                              
                           
                           25

                           
                        
                        	
                              
                           
                           Terpenoids

                           
                        
                     

                     
                           	
                              
                           
                           26

                           
                        
                        	
                              
                           
                           Volatile oils

                           
                        
                     

                  
               

            

             

            

            Curcuma amada (C.amada) is a rhizomatous aromatic herb belongs to the species of Curcuma genus and the family of Zingiberaceae. It is commonly known as mango ginger. C. amada is from east Indian origin. It has been extensively employing in food industry and alternative medicines. It has a popular
               spice and vegetable due to its rich flavor, which is described as sweet with subtle earthy floral and pepper overtones and
               similar to that of raw mango. Like other members of Curcuma genus, C.amada also has kind of therapeutic properties. The root contains an essential oil and pungent principles. It strengthens the stomach
               and digestive system, is carminative and expectorant. It gives relief in digestive complaints such as abdominal gas problems,
               constipation, colic, indigestion, bad breath, stomach pain, loss of appetite, wind, indigestion and hiccups. It effectively
               reduces and cures bronchitis, asthma and cough internally. The external application of mashed and grated root of C.amada is useful in the treatment of sprains, wounds, bruises and ulcers. 
            

            

            
                  
                  Figure 1

                  Structureof curcumin, demothoxycurcumin, bismethoxycurcumin present in C.amada

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/e549f553-ee5b-43c1-ba12-2eb8ed2bcf34/image/d102829c-2c8b-4664-b7f6-97b43dc35eeb-upicture1.png]

            

            

            
               Ethnobotanical claims of Curcuma amada
               
            

            In the present review the above mentioned plant material is used to evaluate the phytochemical constituents, antimicrobial,
               biological properties and value added products. C.amada was originated in the Indo-Malayan region and distributed widely in the tropics from Asia to Africa and Australia. It is usually
               found in Sri lanka, Bangladesh and South and east asian countries. It also found in the wild parts of West Bengal, and is
               cultivated in Gujarat, Uttar Pradesh, Kerala, Karnataka, Tamil Nadu and the north-eastern states of India. 
            

            The maximum height of plant is 1m length. The leaves are long, oblong, lanceolate, radical, sheathed, petiolate and in tufts.
               Rhizomes are fleshy, buff coloured, 5–10 cm long, 2–5 cm in diameter and demarcated into nodes and internodes, rhizomes have
               raw mango flavour and taste pungent. Flowers are huge, elongated with 4–5 flowers in respective branch. They grow well in fertilized wetlands and partially shaded areas too. Sunlight is essential for plant growth. Healthy rhizome
               or seed is preferred for planting. The cultivation area must be dug deeply well before monsoon. Even it grows well in sandy
               loam soil also. The Preferred whether condition for the plant is hot and humid with high rainfall. Semi shaded and open conditions are best
               cultivation method for plant growth. 
            

            
               Phytochemical screening of Curcuma amada
               
            

            The preliminary phytochemical analysis was done in various rhizome extract of C.amada and depicted in Table  1. From  Table  1 it was concluded that, chloroform, ethanol, methanol and distilled water extracts were gave good results for terpenoid, cardiac
               glycosides and gum  (Singh & Phucho, 2015) positive results for tannins in ethanol, methanol and distilled water  (Singh et al., 2015).  (Kaur, Kaur, Suttee, & Kalsi, 2018)revealed the presence of carbohydrates, saponins, glycosides, phytosterols, resins, and flavonoids in rhizome extracts. From
               Table  1 can conclude the rhizome extract of C.amada exhibited optimistic results for maximum therapeutic chemical constituents.
            

            

            
                  
                  Table 2

                  Volatile compounds present in C.amada

               

               
                     
                        
                           	
                              
                           
                           S. 

                           
                           No.

                           
                        
                        	
                              
                           
                           Plant part

                           
                        
                        	
                              
                           
                           Type of volatile oil

                           
                        
                        	
                              
                           
                           References

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           Rhizome

                           
                        
                        	
                              
                           
                           Myrcene (80.5%)

                           
                        
                        	
                              
                           
                           6 
                           

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           Rhizome

                           
                        
                        	
                              
                           
                           Myrcene (88.8%)

                           
                        
                        	
                              
                           
                           
                              7
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           Fresh Rhizome

                           
                        
                        	
                              
                           
                           Myrcene (88.6%)

                           
                        
                        	
                              
                           
                           8 
                           

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           Rhizome

                           
                        
                        	
                              
                           
                           (Z)-β-Farnesene (21.9%), guaia-6,9-diene (19.8%), α-longipinene (14.8%), α-guaiene (14.5%), and camphor (5.5%).

                           
                        
                        	
                              
                           
                           
                              9
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           Fresh Rhizome

                           
                        
                        	
                              
                           
                           (E)-Hydroocimene(15.9%), (Z)hydroocimene(14.2%), myrcene (14.9%), and linalool (13.4%) 

                           
                        
                        	
                              
                           
                           10 
                           

                           
                        
                     

                     
                           	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           Rhizome

                           
                        
                        	
                              
                           
                           ar-Curcumene (28.1%), β-curcumene (11.2%), camphor (11.2%), curzerenone (7.1%), and 1,8-cineole (6.0%) 

                           
                        
                        	
                              
                           
                           11 
                           

                           
                        
                     

                     
                           	
                              
                           
                           7

                           
                        
                        	
                              
                           
                           Leaf

                           
                        
                        	
                              
                           
                           Camphor (17.9%), epi-curzerenone (10.8%), curzerenone (9.5%), and isoborneol (7.3%) 

                           
                        
                        	
                              
                           
                           
                              12
                              
                           

                           
                        
                     

                  
               

            

            
               Curcuminoids in C.amada
               
            

            The main active ingredient in turmeric is known as curcumin. It has better antioxidant and anti- inflammatory properties.
               Curcuminoids are known as polyphenolic a pigment which includes curcumin, demethoxycurcumin and bisdemethoxycurcumin. Curcumin
               is the primary curcuminoid in turmeric and the compound for which most studies have been done. Three major curcuminoids were
               present in acetone extract of C.amada  (Gupta, Gupta, & Kumar, 1999). Figure  1 illustrated the structure of curcumin, demothoxycurcumin, bismethoxycurcumin present in C.amada. 
            

            
               Volatile compounds
                in C.amada
                
               
            

            Volatile oils otherwise known as essential oils which are derived from plants are used for aromatherapy, a form of alternative
               medicine in which healing effects is attributing to aromatic compounds. Leaves of C.amada containing some volatile compounds which were shown in Table  2. These essential oils are used in aromatherapy to induce relaxation, but still there is no adequate proof that essential
               oils can effectively treat any condition  (Padalia et al., 2013).
            

            
               Pharmacological 
               properties of C.amada 
               
            

            C.amada is a potent anti-microbial and other biological activity. Table  3, Table  4 articulated the biological importance of C.amada in various extracts. 

            In Table  3 , medicinal plant showed evidence of antimicrobial activity by different mechanisms. This can be achieved by the inhibition
               of cell wall synthesis, interference with the permeability of cell membrane, cause membrane disruption, modifying cellular
               constituents, and cell damage or cell mutation  (Achika & Ndukwe, 2016). The methanol, ethanol and hexane extract of the plant showed maximum inhibitory effect on gram positive and gram negative
               bacteria  (Rao, Kl, Md’almeida, & Rai, 2017). The in vitro antimicrobial activity of the C.amada rhizome extracts showed highly active against harmful bacteria and fungi. These results may helpful to find a route of antimicrobial
               treatment by replacing allopathic drugs.
            

            From Table  3, Table  4 C.amada is a potent anti-microbial and anti-oxidant, being helpful in treat skin problems. It really helpful to detoxify the body
               and improves skin tone. C.amada being anti-inflammatory is also useful in treating inflammations due to injury, liver inflammation, arthritis and rheumatism.
               It has been found that mango ginger contains anti-oxidant, anti-inflammatory, anti-fungal and anti-bacterial properties. Various
               phytochemicals and bioactive constituents were reported in mango ginger rhizome. They were effective for various biological
               activities such as anti-cancer, anti-microbial, anti-depressant, anti-tubercular and platelet aggregation inhibitory roles.
               It also revealed the effects on relieving pain and itching, also helps to cure the metabolic problems. It is an analgesic and expectorant
               which is often used to provide relief from cold and cough. Enterokinase found in mango ginger which improves digestion process
               in humans and animals. This enzyme breaks down the proteins into organic compounds which are easier to digest. Its root detoxified
               the body and promotes digestive strength.
            

            
               Value added products and culinary uses of mango ginger
               
            

              (Balestra, Cocci, Pinnavaia, & Romani, 2011) formulated the bread containing mango ginger powder. They also examined the rheological properties, physical properties,
               total phenolics content, radical scavenging activity and sensory analysis of the supplemented bread were determined. From
               the rheological reports of 3% bread with mango ginger powder revealed doubled antioxidant activity when compared to control
               bread and other studied samples.   (Crassina & Sudha, 2015) repared soup sticks using mango ginger powder instead of wheat flour. Researcher also examined the nutritional characterization
               of the soup sticks in terms of protein and starch in vitro digestibility, dietary fiber, minerals, polyphenols and antioxidant activity were determined using standard methods. Addition
               of gluten powder, potassium bromated and glycerol monostearate improved the texture and baking strength in soup sticks. The
               total dietary fiber and antioxidant activity of the soup sticks having 10 % mango ginger powder increased from 3.31 to 8.64
               % and 26.83 to 48.06 % respectively as compared to the control soup sticks. As he concluded from his work, the mango ginger
               powder in soup sticks improved the nutritional profile. 
            

            
                  
                  Table 3

                  Antimicrobial activities of C.amada

               

               
                     
                        
                           	
                              
                           
                           S.

                           
                           No.

                           
                        
                        	
                              
                           
                           Type of extract

                           
                        
                        	
                              
                           
                           Microbes

                           
                        
                        	
                              
                           
                           References

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           Aqueous extract

                           
                        
                        	
                              
                           
                           E.Coli, B.Subtilis, S.aureus

                           
                        
                        	
                              
                           
                           
                              18
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           Phenolic fractions

                           
                        
                        	
                              
                           
                           Helicobacter pylori

                           
                        
                        	
                              
                           
                           
                              19
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           chloroform extract

                           
                        
                        	
                              
                           
                           B. cereus, B. subtilis, Micrococcus luteus, Staphylococcus aureus, Listeria monocytogenes, Enterococcus fecalis and Salmonella
                              typhi
                           

                           
                        
                        	
                              
                           
                           20 
                           

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           Acetone extract 

                           
                        
                        	
                              
                           
                           Micrococcus luteus, Listeria monocytogenes,

                           
                        
                     

                     
                           	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           volatile oil

                           
                        
                        	
                              
                           
                           Curvularia palliscens, Aspergillus niger, A. terreus, Fusarium moniliforme and F. falcatum.

                           
                        
                        	
                              
                           
                           6 
                           

                           
                        
                     

                     
                           	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           rhizomes essential oil

                           
                        
                        	
                              
                           
                           P.aeruginosa M. luteus, S.aureus,, 

                           
                           E. coli, S. typhi, E. fecalis, B. subtilis, B. cereus K. pneumoniae, Y. enterocolitica, E. aerogenes, P. mirabilis, and L.
                              monocytogenes.
                           

                           
                        
                        	
                              
                           
                           21 
                           

                           
                        
                     

                     
                           	
                              
                           
                           7

                           
                        
                        	
                              
                           
                           rhizome of mango ginger

                           
                        
                        	
                              
                           
                           S. aureus, S. typhi, S. dysenteriae, P. aeruginosa, P. mirabilis, C. albicans and C. trophicali.

                           
                        
                     

                     
                           	
                              
                           
                           8

                           
                        
                        	
                              
                           
                           mango ginger essential oil

                           
                        
                        	
                              
                           
                           F. moniliforme, Curvularia palliscens, A. terreus, Aspergillus niger, and F. falcatum

                           
                        
                     

                     
                           	
                              
                           
                           9

                           
                        
                        	
                              
                           
                           Rhizome dichloromethane (DCM) and ethanol

                           
                        
                        	
                              
                           
                           Staphylococcus aureus, Streptococcus pyogenes, Escherichia coli, Pseudomonas aeruginosa

                           
                        
                        	
                              
                           
                           
                              3
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           Mango ginger rhizome extracts

                           
                        
                        	
                              
                           
                           Escherichia coli, Staphylococcus aureus, Candida albicans

                           
                        
                        	
                              
                           
                           
                              22
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           AgNPs of mango ginger

                           
                        
                        	
                              
                           
                           Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumonia, Bacillus cereus, Staphylococcus aureus and C.albicus

                           
                        
                        	
                              
                           
                            23

                           
                        
                     

                     
                           	
                              
                           
                           12

                           
                        
                        	
                              
                           
                           Hexane, chloroform methanol and essential oil

                           
                        
                        	
                              
                           
                           Ralstonia solanacearum 

                           
                        
                        	
                              
                           
                           24 
                           

                           
                        
                     

                  
               

            

            

            

            
                  
                  Table 4

                  Biological activities of C.amada

               

               
                     
                        
                           	
                              
                           
                           S.

                           
                           No.

                           
                        
                        	
                              
                           
                           Biological activities

                           
                        
                        	
                              
                           
                           Description

                           
                        
                        	
                              
                           
                           Reference

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           Wounds, cuts, itching

                           
                        
                        	
                              
                           
                           The rhizome extract traditionally used to treat Healing wounds, cuts and itching.

                           
                        
                        	
                              
                           
                           12 
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           Skin diseases

                           
                        
                        	
                              
                           
                           The external use of rhizome paste cures skin diseases.

                           
                        
                        	
                              
                           
                           13 
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                           The rhizome paste has carminative and useful in stomachic.
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                           External application of leaves extract treated for sprains and contusions.
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                           The methanol extract of leaves showed maximum antioxidant activity compared to rhizome extract.
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                           Curcumins, phenoilic compounds present in mango ginger responsible for antioxidant activity.
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                           The non-polarized solvents of leaves expressed high lipid peroxidation inhibitory activity.
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                           Ethyl alcohol extract of rhizomes showed anti-inflammatory effect on albino rats.
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                           Platelet aggregation inhibitory activity

                           
                        
                        	
                              
                           
                           Ethyl acetate and acetone extract of rhizomes showed highest inhibitory effects than methanol extract.
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                           The ethyl acetate extract showed higher anticancer property on cancer cells.
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                           Herbal preparation of mango ginger has Antiallergic properties.
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                              31
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           12

                           
                        
                        	
                              
                           
                           Biopesticide activity

                           
                        
                        	
                              
                           
                           C.amada oil was 100% inhibited the weevils which showed its insectide activity.
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                           Tridon induced hyperlipidemic rats experiment shows the hypotriglyceridemic activity of mango ginger.
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                           The aqueous extract showed toxicity against brine shrimp. This showed the bioactivity of plant.
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                           35 
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           16

                           
                        
                        	
                              
                           
                           Antitubercular activity

                           
                        
                        	
                              
                           
                           The compound labdane-type diterpenoid, labda-8 (17),12-diene-15,16-dial modified

                           
                           analogues of C.amada have antitubercular properties.
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                           Chloroform extract of rhizomes showed inhibitory activity against Mycobacterium tuberculosis.
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                           The Aqueous extract of rhizomes exploratory antipyretic activity on rabbits.
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                           The phytocompounds present in mango ginger responsible for anthelmintic activity.
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                           Mango ginger extracts have a potential effect to get better motility, sperm count and testosterone levels.
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                           The methanol extract of leaves showed potential anticancer activity for breast cancer.
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                           Acetonic extract tubers accountable for nootropic activity in scopolamine induced memory deficit in rats
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            In Indonesia, young shoots or young top rhizomes are consumed raw or cooked. Trantjam recipe was prepared by mixing coconut
               with rhizomes of mango ginger. Rhizomes are used in South India for making pickles also make chutneys in north India. The
               flower clusters are cooked in steam and consumed with rice. Raw or boiled rhizomes are preferred making pickles, candy, preserves
               salad, sauce and in meet. 
            

         

         
               
               Conclusion
               
            

            In recent years, many possible sources of natural antibiotics have been in use for several infectious diseases. Considering
               the high costs of the synthetic drugs and their various side effects, the search for alternative products from plants used
               in folklore medicine is further justified. C.amada emerges to be vastly potential and had remained unexplored for their bioactive phytochemicals. The available literature on
               phytochemicals and biological properties and pharmaceutical activities are very impressive. It is an important constituent
               of numerous industrial applications that sort from food to cosmetics to pharmaceutical products. Thus this plant could be
               utilized as an alternative source of useful synthetic drugs. Very fewer information is existing on the aerial parts of the
               plant. Further studies are needed to isolate, characterize and elucidate the structure of the bioactive compounds of this
               plant for antimicrobial drug formulation. 
            

            
               Conflict of Interest
               
            

            None.

            
               Funding Support
               
            

            None.

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Gordon, D M,   (2001). Geographical structure and host specificity in bacteria and the implications for tracing the source of coliform
                        contamination. Microbiology, 147(5), 1079–1085.
                     

                  

                  
                     
                        2 
                              

                     

                     Uddin, G & Rauf, A,   (2012). Phytochemical screening and biological activity of the aerial parts of elaeagnus umbellate. Sci Res Essays, 7(43), 3690–3694.
                     

                  

                  
                     
                        3 
                              

                     

                     Prema, Durairaj, Kamaraj, Malaiyandi, Achiraman, Shanmugam & Udayakumar, Rajangam,   (2014). In vitro antioxidant and cytotoxicity studies of Curcuma amada Roxb. (Mango ginger), 4(4).
                     

                  

                  
                     
                        4 
                              

                     

                     Singh, I Thokchom Sharatchandra & Phucho, ,   (2015). Phytochemical evaluation, determination of total terpenoid content on the rhizome of Curcuma Amada. World J. Pharmaceutical Res, 4(8), 2286–2291.
                     

                  

                  
                     
                        5 
                              

                     

                     Kaur, Randeep, Kaur, Barinderjit, Suttee, Ashish & Kalsi, Vandna,   (2018). Comparative assessment of in vitro antimicrobial activity of curcuma caesia roxb. And curcuma amada roxb. Asian Journal of Pharmaceutical and Clinical Research, 11(14), 94. 10.22159/ajpcr.2018.v11s2.28591

                  

                  
                     
                        6 
                              

                     

                     Mustafa, Akhlaq, Ali, Mohd. & Khan, Najm Zaheer,   (2005). Volatile Oil Constituents of the Fresh Rhizomes ofCurcuma amadaRoxb. Journal of Essential Oil Research, 17(5), 490–491. 10.1080/10412905.2005.9698974

                  

                  
                     
                        7 
                              

                     

                     Rao, Alapati Srinivasa, Rajanikanth, Bandaru & Seshadri, Ramachandran,   (1989). Volatile aroma components of Curcuma amada Roxb. Journal of Agricultural and Food Chemistry, 37(3), 740–743. 10.1021/jf00087a036

                  

                  
                     
                        8 
                              

                     

                     Srivastava, A. K., Srivastava, S. K. & Shah, N. C.,   (2001). Constituents of the Rhizome Essential Oil ofCurcuma amadaRoxb. from India. Journal of Essential Oil Research, 13(1), 63–64. 10.1080/10412905.2001.9699608

                  

                  
                     
                        9 
                              

                     

                     Srivastava, S, Srivastava, M, Rawat, A K S & Mehrotra, S,   (2006). Pharmacognostic evaluation of Curcuma amada Roxb. Proc Nat Acad Sci Ind, 76, 153–160.
                     

                  

                  
                     
                        10 
                              

                     

                     Padalia, Rajendra C., Verma, Ram S., Sundaresan, Velusamy, Chauhan, Amit, Chanotiya, Chandan S. & Yadav, Anju,   (2013). Volatile terpenoid compositions of leaf and rhizome ofCurcuma amadaRoxb. from Northern India. Journal of Essential Oil Research, 25(1), 17–22. 10.1080/10412905.2012.747271

                  

                  
                     
                        11 
                              

                     

                     Singh, Gurdip, Singh, Om Prakash & Maurya, Sumitra,   (2002). Chemical and biocidal investigations on essential oils of some Indian Curcuma species. Progress in Crystal Growth and Characterization of Materials, 45(1-2), 75–81. 10.1016/s0960-8974(02)00030-x

                  

                  
                     
                        12 
                              

                     

                     Choudhury, S. N., Rabha, L. C., Kanjilal, P. B., Ghosh, Anil C. & Leclercq, Piet A.,   (1996). Essential Oil ofCurcuma amadaRoxb. from Northeastern India. Journal of Essential Oil Research, 8(1), 79–80. 10.1080/10412905.1996.9700560

                  

                  
                     
                        13 
                              

                     

                     Gupta, A. P., Gupta, M. M. & Kumar, Sushil,   (1999). Simultaneous determination of curcuminoids in curcuma samples using high performance thin layer chromatography.
                        Journal of Liquid Chromatography & Related Technologies, 22(10), 1561–1569. 10.1081/jlc-100101751

                  

                  
                     
                        14 
                              

                     

                     I Achika, Jonathan & I Ndukwe, George,   (2016). Phytochemical Screening and Antimicrobial Studies of the Aerial Part of Aeschynomene uniflora Mey. Industrial Chemistry, 02(01), 113. 10.4172/2469-9764.1000113

                  

                  
                     
                        15 
                              

                     

                     Rao, Amita Shobha, Kl, Shobha, Md’almeida, Prathibha & Rai, Kiranmai S,   (2017). In vitro antimicrobial activity of root extract of clitoria ternatea. Asian Journal of Pharmaceutical and Clinical Research, 10(11), 52. 10.22159/ajpcr.2017.v10i11.19992

                  

                  
                     
                        16 
                              

                     

                     Balestra, Federica, Cocci, Emiliano, Pinnavaia, GianGaetano & Romani, Santina,   (2011). Evaluation of antioxidant, rheological and sensorial properties of wheat flour dough and bread containing ginger
                        powder. LWT - Food Science and Technology.   Elsevier BV. 44, 700–705 
                     

                  

                  
                     
                        17 
                              

                     

                     Crassina, K. & Sudha, M. L.,   (2015). Evaluation of rheological, bioactives and baking characteristics of mango ginger (curcuma amada) enriched soup sticks.
                        Journal of Food Science and Technology, 52(9), 5922–5929. 10.1007/s13197-014-1548-7

                  

                  
                     
                        18 
                              

                     

                     Policegoudra, R.S., Divakar, S. & Aradhya, S.M.,   (2007). Identification of difurocumenonol, a new antimicrobial compound from mango ginger (Curcuma amada Roxb.) rhizome.
                        Journal of Applied Microbiology, 102(6), 1594–1602. 10.1111/j.1365-2672.2006.03186.x

                  

                  
                     
                        19 
                              

                     

                     Al-Qudah, Tamara S., Malloh, Saida Abu, Nawaz, Aamir, Ayub, Muhammad Adnan, Nisar, Shafaq, Muhammad Idrees Jilani & Al-Qudah,
                        Tamadour Said,   (2017). Mango ginger (Curcuma amada Roxb.): A phytochemical mini review. Int J Chem Bio Sci, 11, 51–57.
                     

                  

                  
                     
                        20 
                              

                     

                     Siddaraju, M. N. & Dharmesh, Shylaja M.,   (2007). Inhibition of Gastric H+,K+-ATPase andHelicobacter pyloriGrowth by Phenolic Antioxidants ofCurcuma amada. Journal of Agricultural and Food Chemistry, 55(18), 7377–7386. 10.1021/jf070719r

                  

                  
                     
                        21 
                              

                     

                     Jegajeevanram, P & Alhaji, N M I,   (2016). Antimicrobial activity of Tagetes erecta flower and mango ginger rhizome extracts. World J Sci Res, 1(3), 65–70.
                     

                  

                  
                     
                        22 
                              

                     

                     Khairunnisa, C M & Anjana, M,   (2018). Green synthesis and characterization of silver nanoparticles using Curcuma amada and evaluation of their antimicrobial
                        activity. Green synthesis and characterization of silver nanoparticles using Curcuma amada and evaluation of their antimicrobial activity, 13, 1–5.
                     

                  

                  
                     
                        23 
                              

                     

                     Karthika, R, Prasath, D, Nk, L, Bhai, S & Muthuswamy, A,   (2018). Evaluation of the antibacterial activity of mango ginger rhizome extracts against bacterial wilt pathogen Ralstonia
                        solanacearum. Journal of Spices and Aromatic Crops, 26(2), 95–100.
                     

                  

                  
                     
                        24 
                              

                     

                     Chandarana, H, Baluja, S, Chanda, S & V,   (2005). Comparison of antibacterial activities of selected species of Zingiberaceae family and some synthetic compounds.
                        Tur J Biol, 29, 83–97.
                     

                  

                  
                     
                        25 
                              

                     

                     Tarwadi, Kirtan & Agte, Vaishali,   (2005). Antioxidant and micronutrient quality of fruit and root vegetables from the Indian subcontinent and their comparative
                        performance with green leafy vegetables and fruits. Journal of the Science of Food and Agriculture, 85(9), 1469–1476. 10.1002/jsfa.2141

                  

                  
                     
                        26 
                              

                     

                     Hussain, A, Virmani, O P, Popli, S P, Misra, L N & Gupta, M M,   (1992). In dictionary of indian medicinal plants. dictionary of indian medicinal plants, 161–162.
                     

                  

                  
                     
                        27 
                              

                     

                     Randeep, G, Vandna, K & Amandeep, S,   (2011). Phytochemical investigation and evaluation of anthelmintic activity of Curcuma amada and Curcuma caesia- a comparative
                        study. J Ethnopharmacol, 2, 1–4.
                     

                  

                  
                     
                        28 
                              

                     

                     Prakash, Dhan, Suri, Samiksha, Upadhyay, Garima & Singh, Brahma N.,   (2007). Total phenol, antioxidant and free radical scavenging activities of some medicinal plants. International Journal of Food Sciences and Nutrition, 58(1), 18–28. 10.1080/09637480601093269

                  

                  
                     
                        29 
                              

                     

                     Sivaprabha, J, Dharani, B, Padma, PR & Sumathi, S,   (2015). Induction of DNA damage by the leaves and rhizomes of Curcuma amada Roxb in breast cancer cell lines. Journal of Acute Disease, 4(1), 12–17. 10.1016/s2221-6189(14)60075-5

                  

                  
                     
                        30 
                              

                     

                     Mujumdar, A M, Naik, D G, Dandge, C, Puntambekar, N & H M,   (2000). Anti-inflammatory activity of Curcuma amada Roxb. in albino rats. Ind J Pharmacol, 32, 375–377.
                     

                  

                  
                     
                        31 
                              

                     

                     Policegoudra, R.S. & Aradhya, S.M.,   (2008). Structure and biochemical properties of starch from an unconventional source—Mango ginger (Curcuma amada Roxb.)
                        rhizome. Food Hydrocolloids, 22(4), 513–519. 10.1016/j.foodhyd.2007.01.008

                  

                  
                     
                        32 
                              

                     

                     Pushpangadan, P R, Chandana, V R, Ajay, Ojha, K S, Reddy, S & G D,   (2006). Anti-allergic herbal formulation(s), Patent No. WO 2006067802. Anti-allergic herbal formulation(s), Patent No. WO.
                     

                  

                  
                     
                        33 
                              

                     

                     Singh, D. & Singh, A. K.,   (1991). Repellent and insecticidal properties of essential oils against housefly, Musca domestica L. International Journal of Tropical Insect Science, 12(04), 487–491. 10.1017/s1742758400011401

                  

                  
                     
                        34 
                              

                     

                     Ahmad, P Y A & Ahmad, S M,   (1991). Potential of some rhizomes of Zingiberaceae family as grain protectants against storage insect pests. J Food Sci Technol, 28, 375–377.
                     

                  

                  
                     
                        35 
                              

                     

                     Srinivasan, M.R. & Chandrasekhara, N.,   (1993). Effect of mango ginger [Curcuma amada Roxb.] on triton WR-1339 induced-hyperlipidemia and plasma lipases activity
                        in the rat. Nutrition Research, 13(10), 1183–1190. 10.1016/s0271-5317(05)80742-0

                  

                  
                     
                        36 
                              

                     

                     Krishnaraju, A V, Rao, T V.N, Sundararaju, D, Vanisree, M, Tsay, H S & Subbaraju, G V,   (2006). Biological screening of medicinal plants collected from eastern ghats of india using Artemia salina (Brine Shrimp
                        Test) Int J Appl Sci Eng, 4, 115–125.
                     

                  

                  
                     
                        37 
                              

                     

                     Mujumdar, A. M., Naik, D. G., Misar, A. V., Puntambekar, H. M. & Dandge, C. N.,   (2004). CNS Depressant and Analgesic Activity of a Fraction Isolated from an Ethanol Extract ofCurcuma amadaRhizomes. Archives Of Physiology And Biochemistry, 42(7), 542–546. 10.1080/13880200490893429

                  

                  
                     
                        38 
                              

                     

                     Singh, Sailendra, Kumar, Jonnala Kotesh, Saikia, Dharmendra, Shanker, Karuna, Thakur, Jay Prakash, Negi, Arvind Singh & Banerjee,
                        Suchitra,   (2010). A bioactive labdane diterpenoid from Curcuma amada and its semisynthetic analogues as antitubercular agents. European Journal of Medicinal Chemistry, 45(9), 4379–4382. 10.1016/j.ejmech.2010.06.006

                  

                  
                     
                        39 
                              

                     

                     Bhat, P. Gopalakrishna, Jacob, Raju Thomas & Pattabiraman, T. N.,   (1981). Enzyme inhibitors from plants: Enterokinase inhibitors in tubers and seeds. Journal of Biosciences, 3(4), 371–377. 10.1007/bf02702624

                  

                  
                     
                        40 
                              

                     

                     Kumar, P, Mangilal, T, Priya, A S & Banu, R,   (2015). Evaluation of antipyretic activity of aqueous extract of Curcuma amada. Human Journals, 3(3), 291–301.
                     

                  

                  
                     
                        41 
                              

                     

                     Siddappa, D R, Babu, R, Jilani, S, Basha, S R, Veena, V & Kumar, G,   (2015). Preclinical evaluation of antispermatogenic activity of Curcuma amada on cell phone radiation induced infertility
                        in rats. Ind J Res Pharm Biotech, 3(6), 434.
                     

                  

                  
                     
                        42 
                              

                     

                     Lakshmi Sudeepthi, N, Kumar, Eswar, K & Kumar Kola, Phani,   (2014). Effect of Curcuma amada (mango ginger) Roxb. on scopolamine induced memory deficit in rats. Int J Res Pha chem, 4(4), 1127–1134.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      Phytochemical and pharmacological properties of 


      
        		
          Content
        


      


    
  

