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Abstract

Plant has been employed in traditional medicine since ancient times. Curcuma amada Roxb. (Mango
ginger), is a member of Zingiberaceae family and the Curcuma genus. It is a distinctive spice that
shares a similar appearance with ginger but provides a raw mango taste. It is considered as a valuable
plant in traditional medicine which plays a crucial function in both the food and pharmaceutical
industries. Ayurveda and Unani medicinal traditions highly value mango ginger for its properties as
an appetizer, antipyretic, diuretic, aphrodisiac, emollient, alexteric, expectorant, and laxative. It is also
used to treat biliousness, itching, skin problems, bronchitis, asthma, hiccough, and inflammation
resulting from accidents. Mango ginger exhibits a wide range of pharmacological activities, including
antioxidant, anthelminthic, antibacterial, antifungal, anticancer, anti-inflammatory, platelet
aggregation inhibitory, antidiabetic, brine-shrimp lethal, biopesticide, enterokinase inhibitory, CNS
depressant and analgesic activities. The plant contains significant quantities of starch, minerals,
vitamins, phenolic acids, volatile oils, curcuminoids, and phytoconstituents, such as amadaldehyde,
labdane diterpene dialdehyde, difurocumenonol, zederone and amadannulen. C. amada also have a
vital function in diverse industrial applications, providing sustainable solutions in multiple sectors.
They provide essential raw materials for the food industry, such as edible oils and natural flavorings,
and are integral to pharmaceuticals for producing medicines and herbal remedies. Its components,
such as essential oils and extracts can be used in cosmetics to improve the effectiveness of skincare and
personal care products. This review aimed to focus on the plant’s morphological characteristics,
background, chemical properties, pharmacological properties and industrial applications.

Keywords: Curcuma amada, Zingiberaceae family, pharmacological activities, phytoconstituents,
industrial applications

INTRODUCTION

The plant-derived products have been known to treat various health ailments since ancient times [1].
Currently, there is a significant focus on utilizing plant-based raw materials in the pharmaceutical
industry due to their cost-effectiveness and minimal
adverse effects [2]. The bioactive metabolites found
in Zingiberaceae plant members make them highly
valuable in the food processing, pharmaceutical,
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and nutraceutical industries. The Zingiberaceae is
the well-known plant family consisting of 50
genera and around 1400 species [3, 4]. The plants
belonging to this family are primarily rhizomatous
and possess notable aromatic, medicinal,
nutritional, and decorative characteristics [5].

Curcuma amada (Figures 1(a) and (b)) (Mango
ginger) is one of the members of Zingiberaceae
family known to have a high content of
phytochemicals in its rthizome. It has a
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morphological resemblance with ginger having raw mango like flavor [6]. The flavor has been linked
to the presence of car-3-ene and cis-ocimene [7]. From ancient times, this plant has been utilized to cure
a wide range of illnesses in the Ayurvedic and Unani medical systems including cancer, asthma,
appetizer, alexiteric, laxative, bronchitis, antipyretic, skin illnesses, hiccough, diuretic, and
inflammation [8-10]. Additionally, C. amada has several medicinal qualities, including antioxidant
activity, antibacterial, anti-inflammatory, analgesic, anticancer, and anti-hyperglyceridemic effects [9,
11, 12]. The presence of several bioactive substances, such as phenolics, tannins, alkaloids, saponins,
flavonoids, curcumin, demethoxy curcumin and bis-demethoxy curcumin, etc., may explain the
medicinal activity [13].

Figure 1. (a) Curcuma amada plant, (b) Rhizomes of C. amada.
TAXONOMY

Kingdom: Plantae

Phylum: Magnoliophyta

Class: Monocotyledonae/ Liliopsida

Order: Zingiberales

Family: Zingiberaceae

Genus: Curcuma

Species: Curcuma amada

PLANT DESCRIPTION AND DISTRIBUTION

C. amada is a perennial, rhizomatous herb with an average height of 60-90 cm. The rhizome is large
and bulky, and its morphology is very similar to Curcuma longa. The rhizome color is pale yellow with
raw mango like fragrance and divided into nodes and internodes [13—15]. The leaves are in the form of
tuft having 5-6 leaves on each plant and characterized as long, radical, sheathed, lanceolate, oblong,
petiolate. It is widely grown in Asia, Africa and Australia. It is found in various parts of India including
West Bengal, Karnataka, Gujrat, Uttar Pradesh, Kerela, Tamil Nadu, hills of Western coast and
Northeastern states of India [10, 16].

CHEMICAL COMPOSITION

C. amada species is rich in nutrients, carbohydrates, fibers, essential oils, proteins, amino acids,
minerals, and vitamins [10]. C. amada contains distinct phytochemicals in both its leaf and rhizome.
The phytochemical screening has been performed with various aqueous and organic solvents [10, 17].
As a result of different experiments, several compounds, such as coumarin, cardiac glycosides,
phytosterol, tannin, alkaloids, gum chloroform, terpenoids, and flavonoids were identified using chloroform,
ethanol, methanol and water extracts [10]. The results of phytochemical analysis revealed that the methanolic
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Table 1. The pharmacological activities of the identified compounds in Curcuma amada.

inhibitory activity.

Compound Class Molecular Activity References
Formula

Caffeic acid Phenol CoHgO4 Antioxidant, antibacterial, antiviral, antitumor, anti-|[28]
inflammatory and neuroprotection, effects and the ability to
regulate blood glucose and blood lipids.

Ferulic acid Phenol Ci10H1004 Antioxidant, antibacterial, antiviral, antitumor, anti-|[29]
inflammatory and neuroprotection, cardioprotective,
antidiabetic.

Cinnamic acid Phenol CoHsO2 Anticancer, antitumor, neuroprotective, antidiabetic,|[30]
antimicrobial, antiparasitic, antioxidant, anti-inflammatory.

Curcumin Curcuminoids [C21H2006  |Antioxidant, vascular  protector, ~wound healing,|[31]
anticarcinogen, hepatoprotective, neuroprotective, metal
toxicity reducer.

Demethoxy- Curcuminoids |C21H2006 Anti-inflammatory, anti-proliferative. [32]

curcumin

Bis-demethoxy Curcuminoids |Ci19H1604  |Anti-inflammatory, anti-proliferative. [32]

curcumin

Mycerene Monoterpene  [CioHie anxiolytic, antioxidant, anti-ageing, anti-inflammatory,|[33]
analgesic, antibacterial, antidiabetic, antibacterial.

Epicurzerenone Sesquiterpenes |CisHisO2  |Antimicrobial, antioxidant and cytotoxic activities. [34]

Curzerenone Sesquiterpenes |CisHisO2 Anticancer, antiviral, antioxidant, vascular relaxation,|[35]
hepatic fibrosis, platelet aggregation inhibitor, anti-
inflammatory.

Curzerene Terpenoid Ci5sH200 Anticancer, antiproliferative, anti-inflammatory, antifungal,|[36-39]
analgesic.

Camphor Monoterpenoids|CioH160 Antimicrobial, antiviral, antioxidant, analgesic and anti-|[40]
cancer.

Isoborneol Terpene CioH150 Anti-inflammatory, analgesic, antipyretic, inducing|[41]
resuscitation, and widely applied in the protection and
treatment of cardiovascular and cerebrovascular diseases.

Camphene Terpenoid CioHis Antibacterial,  antifungal,  anticancer,  antioxidant,|[42]
antiparasitic,  antidiabetic,  anti-inflammatory,  and
hypolipidemic activities.

Borneol Terpene CioH150 Anti-inflammatory, analgesic, antipyretic, inducing|[41]
resuscitation, and widely applied in the protection and
treatment of cardiovascular and cerebrovascular diseases.

B-pinene Monoterpenoid |CioHie Antiviral, antidepressant, and phytotoxic. [42, 43, 44]

(E)-B-ocimene Monoterpene  [CioHie Attraction of several types of pollinators to the flowers,|[45]
defensive roles in vegetative plant tissues by mediating
tritrophic interactions with parasitoids and predators of]
herbivores.

(Z2)-B-farnesene Sesquiterpene |CisHaza Production of lubricants, surfactants, and cosmetics. [46]

a-longipinene Sesquiterpene |CisHza Inhibits hyphal growth. [47]

Thymol Monoterpene  |CioHia antioxidant,  anti-inflammatory, = local  anaesthetic,|[48]
antinociceptive, cicatrizing, antiseptic, and especially
antibacterial and antifungal properties.

a-zingiberene Sesquiterpene |CisHaa Chemo-preventive activity. [49]

- Sesquiterpene  |CisHo4 Anticancer. [50]
sesquiphellandrene

Mangiferin, Xanthonoid Ci9H1sO11  |Anticancer, anti-inflammatory, antioxidant, antivirus,|[51]
immunomodulatory, neuroprotective.

Difurocumenonol |Terpenoid - Antibacterial. [26]

Amadannulen Terpenoid C24H4003 Antioxidant, antimicrobial. [26]

Amadaldehyde Terpenoid - antioxidant activity, cytotoxicity and platelet aggregation|[27]
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extract exhibited abundance of phytochemical compounds, including carbohydrates, proteins, alkaloids,
flavonoids, tannins, phenolics, saponins, and fiber [17]. The phenolic acids present in mango ginger are
caffeic, gentisic, ferulic, gallic, cinnamic, protocatechuic and small amounts of syringic and p-coumaric
acids [11]. A wide variety of volatile and non-volatile bioactive chemicals, including curcumin,
demethoxy curcumin, bis-demethoxy curcumin, phenol, terpenoids, and -mycerene, were identified in
this plant with immense therapeutic effects, e.g., antibacterial, antioxidant, anti-inflammatory,
analgesic, anti-cancer, anti-hyperglycemia, antidiabetic and antiobesity, etc. [11, 12, 18-21]. The leaf
essential oil of C. amada mainly contains epi-curzerenone (10.76%), curzerene (3.95%), curzerenone
(9.53%), and furanogermenone (1.77%), isoborneol (7.30%), Camphor (17.90%), borneol (1.87%)),
camphene hydrate (1.25%) and camphene (3.57%), whereas the rhizome essential oil contains
monoterpenoids (97.72%), myrcene (88.84%), B-pinene (3.74%), (E)-B-ocimene (2.61%) and other
minor constituents [22]. Another study done by Mustafa et al. (2005) revealed the presence of (2)-B-
farnesene (21.9%), 6,9-guaiadiene (19.8%), a-longipinene (14.8%), o-guaiene (14.5%), camphor
(5.5%) and thymol (4.9%) [23]. In another study, a-zingiberene, B-sesquiphellandrene, and cuparene
were the major compounds characterized in the profile of C. amada [13]. A compound named
mangiferin, found in C. amada, was isolated using microwave aided extraction (MAE) with ethanol
[24]. Also, three terpenoids, namely amadaldehyde, difurocumenonol, and amadannulen, were
extracted from the chloroform extract of C. amada rhizome [25-27]. The pharmacological activity of
the above compounds are described in Table 1.

TRADITIONAL USES

C. amada is widely used for culinary preparation and therapeutic reasons since ages. The rhizomes
of C. amada used as an appetizer, alexteric, antipyretic, aphrodisiac, laxative diuretic, expectorant,
antipyretic and appetizer as mentioned in the oldest system of medicine in India, Ayurveda and Unani
[11]. Furthermore, it acts as a main component in pickles, sweets, sauces, curries, salads and used as a
preservative [16]. The rhizome of this plant possesses carminative qualities, and has historically been
utilized for the treatment of wounds and cuts [52]. Applying rhizome paste externally has been a long-
standing tradition for treating sprains and skin problems [53]. In the northern region of Bangladesh, this
plant is used as a folk remedy to treat various problems of respiratory, gastrointestinal, and rheumatic
conditions. Aqueous extract of dried rhizome powder is used orally for the treatment of respiratory and
gastrointestinal disorders, while paste is wrapped or rubbed on aching joints in cases of rheumatism [54].

PHARMACOLOGICAL ACTIVITIES

There are various recognized pharmacological actions of C. amada. As a result, it is utilised as
traditional medicine in several countries. Some of the pharmacological and therapeutic qualities are
listed below (Figure 2).

Antioxidant Activity

Antioxidants are crucial for the treatment and prevention of diseases, as they maintain human health
by reducing oxidative stress. Hence, it is important to assess the antioxidant activity/capacity of foods
and biological samples to guarantee the excellence of functional foods and to appraise the efficacy of
dietary antioxidants in the prevention and treatment of diseases linked to oxidative stress [55, 56].
Antioxidant activity can be measured by using variety of assays. In a study, different extracts (hexane,
chloroform, ethyl acetate, acetone, methanol and water) of C. amada rhizome were tested for DPPH
scavenging activity, lipid peroxidation inhibition, superoxide scavenging activity and metal chelating
activity. From the results, it was observed that polar extracts showed potential activity with all the tests
performed whereas, non-polar extracts only showed lipid peroxidation inhibitory and metal chelating
activity [24]. The petroleum ether extract demonstrated potent DPPH radical scavenging action, with
an ICso value of 18.98 + 0.05. Additionally, it exhibited a high reducing power, with an A7qp value of
0.861 = 0.001. The ethyl acetate extract exhibited substantial nitric oxide radical scavenging activity,
with an ICso value of 5.97 £ 0.09, which was more than that of ascorbic acid (ICso = 6.05 + 0.02). The
essential oil shown significant ability to scavenge superoxide radicals, with an ICsy value of 15.30 +
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0.03 pg/ml which was like that of ascorbic acid, having ICso value of 15.28 = 0.01 [12]. The antioxidant
activity of the leaf and rhizome of C. amada was assessed using the DPPH scavenging method, with
ascorbic acid as the standard. The antioxidant activity of the acetone extract of the rhizome was found
to be higher than that of the methanol extract, according to a study by Sutar et al. in 2019 [9]. The
ethanol extract also showed antioxidant potential [20, 57]. A novel compound Amadannulen was
identified in the chloroform extract of C. amada rhizome which also exhibit antioxidant potential [26].

Anti-oxidant
Biopesticide Antimicrobial
Anti- .
tyrosinase Antifungal
Anti-diabetic Curcuma Bt cancer
amada
Anthelminthic : Anti-
inflammatory
ag:Iraetgealtiton CNS
inhibitor Hepato- depressant

protective

Figure 2. Overview of pharmacological and other properties associated with C. amada.

Anthelminthic Activity

The anthelminthic activity was conducted with different extracts (cyclohexane, ethyl acetate,
methanol, aqueous) of C. amada rhizome in various concentration using Indian earthworms (Pheretima
posthuman). The results indicated that all extracts of C. amada had anthelmintic activity that varied
depending on the dosage, when compared to the conventional medicine albendazole. However, the
methanol and aqueous extracts exhibit the most significant activity among them [58]. Ethanol and
dichloromethane extracts of C. amada rhizome also known to have anthelminthic activity at various
concentrations [59].

Antimicrobial and Antifungal Activity

From the previous studies, it was found that the different extracts of C. amada rhizome possess
antimicrobial and antifungal activity, e.g., Escherichia coli, Bacillus subtilis, Candida albicans, etc. The
ethanol extract showed antibacterial activity against Streptococcus mutans [60]. In another study, three
extracts (petroleum ether, dichloromethane and chloroform) were tested against 10 microbial and 4 fungal
strains and showed activity against all used bacterial and fungal strains [61]. C. amada of methanol extract
has shown antibacterial activity against Escherichia coli and Bacillus subtilis [16]. Moreover, the C.
amada essential oil exhibited antifungal activity against dermatophytes and yeasts [62].
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Hepatoprotective Activity

In a previous study, rats were orally fed with the 50% ethanol extract of C. amada at dose levels of
100 mg/kg and 200 mg/kg. The result demonstrated that C. amada exhibits a potent hepatoprotective
action at a dosage of 200 mg/kg [63]. Another study also revealed that the ethanol extract of C. amada
rhizome has medical efficacy against CCls induced hepatotoxicity in rats [64].

Antidiabetic Activity

In a study conducted by Kaliaperumal K. et al. (2024), Streptozotocin (STZ)-induced rat model
system was used for the antidiabetic study [65]. This study revealed that the administration of the
aqueous extract of C. amada rhizome resulted in a considerable rise in the body weight of diabetic rats
by approximately 34.29 g, as well as a drop in their blood glucose level. Additionally, it demonstrated
a reduction in creatinine and urea levels, as well as an improvement in insulin and glycogen levels and
tissue recovery from STZ-induced damage, as compared to the effects of the Glibenclamide medication
in diabetic rats [65]. In another study, in-vitro antidiabetic activity was conducted with Zinc-oxide
(ZnO) nanoparticles (NPs) using C. amada. The findings demonstrated that the ZnO NPs and water
extract of C. amada exhibited the alpha amylase and alpha glucosidase inhibitory activity [66]. The
hydro-methanolic extract of C. amada rhizome also decreases the glucose level in blood in normal,
alloxan induced and STZ-induced diabetic mice [67, 68].

Anti-Cancer Activity

Jambunathan et al. (2014) investigated the cell death causing ability of the C. amada rhizome
methanol extract [69]. The outcomes of the study showed that the breast cancer cell lines MCF-7 and
MDA Mb 231 were significantly affected by the methanol extract of leaves and rhizomes [69]. A further
investigation was done using a supercritical CO; extract of mango ginger with human glioblastoma cell
line (U-87MG) which revealed that mango ginger showed more cytotoxicity when compared to
temozolomide, etoposide, curcumin, and turmeric [70]. Various in-vitro studies have been done using
various cell lines like breast cancer cell line (MCF-7), baby hamster kidney cell (BHK-21), human lung
cancer cell line (NCI-H460), etc. using various assays like MTT and Neutral red; it was observed that
different extracts of C. amada rhizome has anti-cancerous potential [71-73].

Anti-Inflammatory Activity

C. amada possesses anti-inflammatory properties that are beneficial in treating inflammations resulting
from injury, liver inflammation, arthritis, and rheumatism [10]. This effect was observed on Carrageenan-
induced rat paw oedema model. The study revealed that the ethanol extract of C. amada rhizome exhibit
anti-inflammatory effect in dose-dependent manner in both acute and chronic model due to presence of
chemical compounds including hydroxyl, carbonyl, ester, and olefin [74]. In an in-vitro study, it was found
that the ethanol and methanol extracts of C. amada rhizome has anti-inflammatory potential [52].

Anti-Tyrosinase and Anti-Melanogenic Activities

The tyrosinase inhibitory assay was performed with different varieties of curcuma species and arbutin
as standard. From the results, it was found that the methanol extract of C. amada showed maximum
tyrosinase inhibitory effect. The methanol extract was further sequentially extracted with water, n-
hexane and ethyl acetate and ethyl acetate fraction showed maximum inhibitory activity. Moreover, the
isolated compounds from ethyl acetate fractions were tested for intracellular anti-tyrosinase and anti-
melanogenic activity with BI6F10 melanoma cells. The isolated compounds showed dose-dependent
melanin and tyrosinase inhibitory activity which was significantly stronger than control drug Arbutin.
The study suggests that C. amada rhizome could be potential candidate as natural whitening agents in
the cosmetic industry [75].

Platelet Aggregation Inhibitory Activity
The acetone and ethyl acetate extracts were reported to show dose-dependent platelet inhibitory
activity [17, 76].
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Biopesticide Activity

According to previous research, C. amada is a very efficient insecticide or pesticide. It displayed
complete adult mortality and a decrease in oviposition, even at a concentration as low as 0.5%. The
essential oils exhibited complete repellent effect [ 76]. Furthermore, C. amada demonstrated a high level
of efficacy in suppressing the formation of the F1 generation of weevils, as reported by Ahmad and
Ahmad in 1991 [77].

Brine-Shrimp Lethal Activity
The aqueous extract derived from the rhizomes of mango ginger exhibited deadly effect against brine-
shrimp with lethality value (LCso= 6,600 ng, 24 h) [78].

CNS Depressant and Analgesic Activity

The ethanol fraction of mango ginger rhizome demonstrated central nervous system depressive and
analgesic effects [79]. The active percentage exhibited a decrease in exploratory activity, resulting in a
reduction in barbiturate sleeping time, which indicates its central nervous system depressive function.
Additionally, it demonstrated a decrease in tail-flick response and carrageenan-induced inflammation,
suggesting possible pain-relieving and anti-inflammatory effects [76].

INDUSTRIAL APPLICATION

C. amada offers a wide range of industrial applications primarily driven by its aromatic compounds
and medicinal properties, making it a versatile and valuable plant species in various sectors. The
rhizomes contain bioactive compounds which have antioxidant, anti-inflammatory, and antimicrobial
properties. Thus, this species can be a valuable in pharmaceutical sector like turmeric (Curcuma longa).
C. amada rhizome has a distinct aroma which makes them a suitable candidate for use in perfumes and
scented products. The antioxidant properties of C. amada make it a potential ingredient in cosmetic
formulations. It may be used in creams, lotions, and facial masks due to its anti-inflammatory and skin-
brightening effects. The industrial application of this potential medicinal plant has not been explored
completely due to the lack of information on chemical compounds present and clinical trials.

CONCLUSION

The Curcuma amada plant is a remarkable medicinal herb that has been widely used as both a food
and a medication in various parts of the world for a considerable period. This review provides a
comprehensive account of the historical background of C. amada, its traditional uses, and its
pharmacological properties. Moreover, the phytoconstituents found in C. amada have been associated
with a diverse array of therapeutic benefits. Further studies are needed to isolate and characterize the
chemical compounds to properly understand its industrial application.

Declaration of Interest
Authors declare no conflict of interest.

Acknowledgment
The authors would like to thank Vice-chancellor of JIIT for providing infrastructural facility for
conducting this research and for fellowship to NB.

REFERENCES

1. Chopra B, Dhingra AK. Natural products: A lead for drug discovery and development. Phytother
Res. 2021;35(9):4660-702.

2. Annapurna AS, Abhirami D, Umesh TG. Comparative study of phytochemicals and bioactivities of
the leaf extracts of Curcuma amada and Curcuma karnatakensis. S Afr J Bot. 2021;142:441-50.

3. Amanat M, Gautam S, Chalotra R, Lal K, Gupta T, Agrawal R, et al. Zingiber roseum Roscoe
(Zingiberaceae): Current and future perspective. Pharmacol Res Mod Chin Med. 2023;7:100258.

© STM Journals 2024 All Rights Reserved 16



A Review on Phytochemistry and Pharmacological Properties of Curcuma amada Bindal and Mohanty

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Debnath S, Vijayan D. Diversity phytogeographical distribution endemism and conservation status
of Zingiberaceae in India. Plant Sci Today. 2024;11(2).

Chakraborty A, Santra I, Haque SM, Ghosh B. In vitro conservation of commercial and threatened
members of Zingiberaceae: an Indian scenario. Biodivers Conserv. 2023;32(7):2155-95.
Policegoudra RS, Vairale MG, Chattopadhyay P, Shivaswamy R, Aradhya SM, Raju PS. Bioactive
constituents of Curcuma amada (mango ginger) rhizomes and their antifungal activity against
human skin pathogens. J] Herb Med. 2020;21:100331.

Yuandani, Jantan I, Rohani AS, Sumantri IB. Immunomodulatory effects and mechanisms of
curcuma species and their bioactive compounds: A review. Front Pharmacol. 2021;12:643119.
Behera S, Monalisa K, Meher RK, Mohapatra S, Madkami SK, Das PK, et al. Phytochemical
fidelity and therapeutic activity of micropropagated Curcuma amada Roxb.: A valuable medicinal
herb. Ind Crops Prod. 2022;176:114401.

Sutar J, Monalisa K, Pati K, Chauhan VB, Behera S. Qualitative and quantitative phytochemical
analysis and antioxidant activity of Curcuma amada Roxb: An important medicinal plant. Plant
Arch. 2020;20(2):193-6.

Sahoo S, Jyotirmayee B, Nayak S, Samal HB, Mahalik G. Review on phytopharmacological
activity of Curcuma amada Roxb. (Mango ginger). Def Life Sci J. 2023;8(4):351-62.
Policegoudra RS, Aradhya SM, Singh L. Mango ginger (Curcuma amada Roxb.)—A promising
spice for phytochemicals and biological activities. J Biosci. 2011;36:739—-48.

Tamta A, Prakash O, Punetha H, Pant AK. Chemical composition and in vitro antioxidant potential
of essential oil and rhizome extracts of Curcuma amada Roxb. Cogent Chem. 2016;2(1):1168067.
Chen Y, Shukurova MK, Asikin Y, Kusano M, Watanabe KN. Characterization of volatile organic
compounds in mango ginger (Curcuma amada Roxb.) from Myanmar. Metabolites. 2021;11(1):21.
Al-Qudah TS, Malloh SA, Nawaz A, Ayub MA, Nisar S, Jilani MI, et al. Mango ginger (Curcuma
amada Roxb.): A phytochemical mini-review. Int J Chem Biol Sci. 2017;11:51-7.

Ayodele VO, Olowe OM, Afolabi CG, Kehinde IA. Identification and assessment of diseases and
agronomic parameters of Curcuma amada Roxb. (Mango ginger). Curr Plant Biol. 2018;15:51-7.
Yadav M, Kaliyaperumal S. Antimicrobial activity of rhizome extracts of Curcuma caesia, Curcuma
amada, and Curcuma angustifolia. J Adv Sci Res. 2021;12:296-8.

Mahadevi R, Kavitha R. Phytochemical and pharmacological properties of Curcuma amada: A
review. Int J Res Pharm Sci. 2020;11(3):3546-55.

Gupta VK. The wealth of India. New Delhi: Council of Scientific and Industrial Research; 2001. p.
259-60.

Rajkumari S, Sanatombi K. Nutritional value, phytochemical composition, and biological activities
of edible Curcuma species: A review. Int J Food Prop. 2017;20-87.

Nag A, Banerjee R, Goswami P, Bandyopadhyay M, Mukherjee A. Antioxidant and antigenotoxic
properties of Alpinia galanga, Curcuma amada, and Curcuma caesia. Asian Pac J Trop Biomed.
2021;11:363.

Rao NLS, Kilari EK, Kola PK. Protective effect of Curcuma amada acetone extract against high-
fat and high-sugar diet-induced obesity and memory impairment. Nutr Neurosci. 2021;24:212-25.
Padalia RC, Verma RS, Sundaresan V, Chauhan A, Chanotiya CS, Yadav A. Volatile terpenoid
compositions of leaf and rhizome of Curcuma amada Roxb. from Northern India. J Essent Oil Res.
2013;25(1):17-22.

Mustafa A, Ali M, Khan NZ. Volatile oil constituents of the fresh rhizomes of Curcuma amada
Roxb. J Essent Oil Res. 2005;17(5):490-1.

Padmapriya K, Dutta A, Chaudhuri S, Dutta D. Microwave-assisted extraction of mangiferin from
Curcuma amada. 3 Biotech. 2011;1:1-4.

Policegoudra RS, Divakar S, Aradhya SM. Identification of difurocumenonol, a new antimicrobial
compound isolated from mango ginger (Curcuma amada Roxb.) rhizome. J Appl Microbiol.
2007;102:1594-602.

Policegoudra RS, Abiraj K, Gowda DC, Aradhya SM. Isolation and characterization of antioxidant
and antibacterial compound from mango ginger (Curcuma amada Roxb.) rhizome. J Chromatogr
B. 2007;852:40-8.

© STM Journals 2024 All Rights Reserved 17



Research & Reviews: Journal of Herbal Science
Volume 13, Issue 3
ISSN: 2278-2257 (Online), ISSN: 2348-9553 (Print)

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Policegoudra RS, Rehna K, Rao LJ, Aradhya SM. Antimicrobial, antioxidant, cytotoxicity, and
platelet aggregation inhibitory activity of a novel molecule isolated and characterized from mango
ginger (Curcuma amada Roxb.) rhizome. J Biosci. 2010;35:231-40.

Yu J, Xie J, Sun M, Xiong S, Xu C, Zhang Z, et al. Plant-derived caffeic acid and its derivatives:
An overview of their NMR data and biosynthetic pathways. Molecules. 2024;29(7):1625.
Pyrzynska K. Ferulic acid—A brief review of its extraction, Bioavailability and Biological Activity.
Separations. 2024;11(7):204.

Deng H, Xu Q, Guo HY, Huang X, Chen F, Jin L, et al. Application of cinnamic acid in the structural
modification of natural products: A review. Phytochemistry. 2023; 206:113532.

Smirnova E, Moniruzzaman M, Chin S, Sureshbabu A, Karthikeyan A, Do K, et al. A review of the
role of curcumin in metal induced toxicity. Antioxidants. 2023; 12(2):243.

Sandur SK, Pandey MK, Sung B, Ahn KS, Murakami A, Sethi G, et al. Curcumin,
demethoxycurcumin, bisdemethoxycurcumin, tetrahydrocurcumin and turmerones differentially
regulate anti-inflammatory and anti-proliferative responses through a ROS-independent
mechanism. Carcinogenesis. 2007; 28(8):1765-73.

Surendran S, Qassadi F, Surendran G, Lilley D, Heinrich M. Myrcene—what are the potential
health benefits of this flavouring and aroma agent? Front Nutr. 2021;8:699666.

Lai EY, Chyau CC, Mau JL, Chen CC, Lai YJ, Shih CF, et al. Antimicrobial activity and cytotoxicity
of the essential oil of Curcuma zedoaria. Am J Chinese Med. 2004;32:281-290.

Zhu X, Zhang W, Jin L, Zhang G, Yang H, Yu B. Inhibitory activities of curzerenone, curdione,
furanodienone, curcumol and germacrone on Ca2+-activated chloride channels. Fitoterapia.
2020;147:104736.

Wang Y, Li J, Guo J, Wang Q, Zhu S, Gao S, et al. Cytotoxic and antitumor effects of curzerene
from Curcuma longa. Planta Medica. 2017;83:23-29.

Sun XY, Zheng YP, Liu ZF, Xu LL and Li S. Studies on the chemical constituents of
sesquiterpenoids from Curcuma wenyujin. J Instrumental Anal. 2006;25:27-30.

Murakami C, Cordeiro I, Scotti MT, Moreno PRH and Young MCM. Chemical composition,
antifungal and antioxidant activities of Hedyosmum brasiliense Mart. ex Miq. (Chloranthaceae)
essential oils. Medicines. 2017;4:55.

Batiha GES, Wasef L, Teibo JO, Shaheen HM, Zakariya AM, Akinfe OA, et al. Commiphora myrrh: A
phytochemical and pharmacological update. Naunyn-Schmiedeb Arch Pharmacol. 2023;396:405-420.
Anjaneyulu B, Saini N. A study on camphor derivatives and its applications: A review. Curr Org
Chem. 2021; 25(12):1404-28.

Ma R, Lu D, Wang J, Xie Q, Guo J. Comparison of pharmacological activity and safety of different
stereochemical configurations of borneol: L-borneol, D-borneol, and synthetic borneol. Biomed
Pharmacothe. 2023;164:114668.

Hachlafi NE, Aanniz T, Menyiy NE, Baaboua AE, Omari NE, Balahbib A, et al. /n vitro and in vivo
biological investigations of camphene and its mechanism insights: A review. Food Reviews Int.
2023; 39(4):1799-826.

Astani A and PJI Schnitzler. Antiviral activity of monoterpenes betapinene and limonene against
herpes simplex virus in vitro. 2014; 6(3):149.

Guzman-Gutiérrez S, et al. Antidepressant activity of Litsea glaucescens essential oil: Identification
of f-pinene and linalool as active principles. 2012;143(2):673—679.

Farré-Armengol G, Filella I, Llusia J, Peniuelas J. B-Ocimene, a key floral and foliar volatile
involved in multiple interactions between plants and other organisms. Molecules. 2017; 22(7):1148.
LiuY, Wang Z, Cui Z, Qi Q, Hou J. Progress and perspectives for microbial production of farnesene.
Bioresour Technol. 2022;347:126682.

Manoharan RK, Lee JH, Kim YG, Kim SI, Lee J. Inhibitory effects of the essential oils a-
longipinene and linalool on biofilm formation and hyphal growth of Candida albicans. Biofouling.
2017;33(2):143-55.

Marchese A, Orhan IE, Daglia M, Barbieri R, Di Lorenzo A, Nabavi SF, et al. Antibacterial and
antifungal activities of thymol: A brief review of the literature. Food Chem. 2016;210:402—14.

© STM Journals 2024 All Rights Reserved 18



A Review on Phytochemistry and Pharmacological Properties of Curcuma amada Bindal and Mohanty

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Seshadri VD, Oyouni AA, Bawazir WM, Alsagaby SA, Alsharif KF, Albrakati A, et al. Zingiberene
exerts chemopreventive activity against 7, 12-dimethylbenz (a) anthracene-induced breast cancer
in Sprague-Dawley rats. Journal of Biochemical and Molecular Toxicology. 2022;36(10):e23146.
Tyagi AK, Prasad S, Yuan W, Li S, Aggarwal BB. Identification of a novel compound (-
sesquiphellandrene) from turmeric (Curcuma longa) with anticancer potential: Comparison with
curcumin. Investigational New Drugs. 2015;33:1175-86.

Mei S, Ma H, Chen X. Anticancer and anti-inflammatory properties of mangiferin: A review of its
molecular mechanisms. Food Chem Toxicol. 2021;149:111997.

Panwar NS, Singh M, Limaye R, Puri P. Antioxidant and anti-inflammatory studies of leaf of
Ricinus Communis and Rhizome of Curcuma Amada for topical application. Int J Innovative Sci
Res Technol. 2023;8:1.

Jatoi SA, Kikuchi A, Gilani SA, Watanabe KN. Phytochemical, pharmacological and ethnobotanical
studies in mango ginger (Curcuma amada Roxb.; Zingiberaceae). Phytotherapy Res: An Int J
Devoted Pharmacol Toxicol Evaluation Nat Product Derivatives. 2007; 21(6):507-16.

Hossain CF, Al-Amin M, Rahman KM, Sarker A, Alam MM, Chowdhury MH, et al. Analgesic
principle from Curcuma amada. J Ethnopharmacol. 2015;163:273-7.

Munteanu IG, Apetrei C. Analytical methods used in determining antioxidant activity: A review. Int
J Mol Sci. 2021;22(7):3380.

Shahidi F, Zhong Y. Measurement of antioxidant activity. Journal of functional foods. 2015;18:757—
81.

Prema D, Kamaraj M, Achiraman S, Udayakumar R. /n vitro antioxidant and cytotoxicity studies
of Curcuma amada Roxb. (Mango ginger). Int J Sci Res. 2014;4(4):1-6.

Rakh MS, Pawar RV, Khedkar AN. Anthelmintic potential of various extracts of the rhizomes of
Curcuma amada Roxb. Asian Pacific J Trop Dis. 2014;4:5276-8.

Randeep G, Vandna K, Amandeep S. Phytochemical investigation and evaluation of anthelmintic
activity of Curcuma amada and Curcuma caesia-A comparative study. J Ethnopharmacol.
2011;2:1-4.

Maria JJ, Karuppiah K, Shariff M, Mukherjee A. Antimicrobial activity of Curcuma amada extract
on Streptococcus mutans—An in vitro study. J Oral Maxillofacial Pathol. 2023; 27(2):302-6.
Kashyap NK, Deepak J, Bhardwaj AK, Hait M, Pal D. In-vitro antibacterial and antifungal activity
of Curcuma amada Roxb. against human pathogens. Trends Sci. 2022;19(22):4839.

Policegoudra RS, Vairale MG, Chattopadhyay P, Shivaswamy R, Aradhya SM, Raju PS. Bioactive
constituents of Curcuma amada (mango ginger) rhizomes and their antifungal activity against
human skin pathogens. J Herb Med. 2020;21:100331.

Khan R, Kaushik M, Hussain Z. Hepatoprotective and antioxidant efficacy of ethanolic extract of
Curcuma amada rhizome against paracetamol induced hepatic toxicity in experimental animals. Int
J Res Pharm Sci. 2020.

Varadarajan R, Mathew MC, Souprayan S. Hepatoprotective efficacy of ethanolic extracts of
rhizome Curcuma amada Roxb. in experimental rats. Ann Plant Sci. 2018;71:1966—72.
Kaliaperumal K, Bhat BA, Subramanian K, Ramakrishnan T, Chakravarthy E, Al-Keridis LA, et al.
In-vivo anti-hyperglycemic effect of herbal extracts Tribulus terrestris (L) and Curcuma amada (R)
on streptozotocin-induced diabetic rats and its associated histopathological studies. Heliyon.
2024;10(1).

Subha G, Kalaiselvi M. Synthesis and characterization of zinc oxide nanoparticles using Curcuma
amada and its in vitro anti-diabetic activity. AIJRSTEM. 2019;26:149-56.

Syiem D, Sh W M, Sharma R. Hypoglycemic and antihyperglycemic activity of Curcuma amada
Roxb. in normal and alloxan-induced diabetic mice. Pharmacologyonline. 2010; 3:364—372.

Mitra D, Sarkar R, Ghosh D. Antidiabetic and antioxidative properties of the hydro-methanolic
extract (60:40) of rhizomes of Curcuma amada roxb. (Zingiberaceae) in streptozotocin-induced
diabetic male albino rat: A dose-dependent study through biochemical and genomic approaches. J
Complementary and Integrative Med. 2019;16(4):20170182.

© STM Journals 2024 All Rights Reserved 19



Research & Reviews: Journal of Herbal Science
Volume 13, Issue 3
ISSN: 2278-2257 (Online), ISSN: 2348-9553 (Print)

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Jambunathan S, Bangarusamy D, Padma PR, Sundaravadivelu S. Cytotoxic activity of the
methanolic extract of leaves and rhizomes of Curcuma amada Roxb against breast cancer cell lines.
Asian Pacific J Trop Med. 2014;7:5405-9.

Ramachandran C, Lollett IV, Escalon E, Quirin KW, Melnick SJ. Anticancer potential and
mechanism of action of mango ginger (Curcuma amada Roxb.) supercritical CO2 extract in human
glioblastoma cells. J Evidence-Based Complementary Alternative Med. 2015; 20(2):109-19.
Donipati P, Sreeramulu SH, Donipati PJ, Yugandhar NM. Invitro anticancer activity of Curcuma
Amada against human breast cancer cell line MCF-7. NeuroQuantology. 2022; 20(20):2875.

Joshi A, Chauhan RS. Phytochemical analysis and cytotoxicity studies of Curcuma amada rhizomes
in BHK-21 cells. Int J Sci Res Environ Sci. 2013;1(12):365.

Raaman N, Balasubramanian K. Anticancer and antioxidant activity of Curcuma zedoaria and
Curcuma amada rhizome extracts. J Acad Ind Res 2012;1:91-6.

Mujumdar AM, Naik DG, Dandge CN, Puntambekar HM. Anti-inflammatory activity of Curcuma
amada Roxb. in albino rats. Indian J Pharmacol. 2000;32(6):375-7.

Akter J, Islam MZ, Hossain MA, et al. Anti-tyrosinase properties of different species of turmeric
and isolation of active compounds from Curcuma amada. Med Chem Res. 2021; 30: 1669-1676.
https://doi.org/10.1007/s00044-021-02764-z.

Policegoudra RS, Aradhya SM, Singh L. Mango ginger (Curcuma amada Roxb.)—A promising
spice for phytochemicals and biological activities. J Biosci. 2011;36:739-48.

Ahmad PYA and Ahmad SM. Potential of some rhizomes of Zingiberaceae family as grain
protectants against storage insect pests. J Food Sci Technol. 1991;28:375-377.

Krishnaraju AV, Rao TVN, Sundararaju D, Vanisree M, Tsay HS and Subbaraju GV. Biological
screening of medicinal plants collected from Eastern Ghats of India using Artemia salina (Brine
Shrimp Test). Int J Appl Sci Eng. 2006;4:115-125.

Mujumdar AM, Naik DG, Misar AV, Puntambekar HM and Dandge CN. CNS depressant and
analgesic activity of a fraction isolated from ethanol extract of Curcuma amada rhizomes. Pharma
Biol. 2004;42:542-546.

© STM Journals 2024 All Rights Reserved 20


https://doi.org/10.1007/s00044-021-02764-z

