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Abstract Authors

The leaves and rhizomes of certaidritimani Bharali
species ofCurcuma are extensively used inrDepartment of Botany
Ayurvedic medicine and as traditionalGauhati University
remedies against various ailmentsGuwahati, Assam, India.
Curcuma longa, C. caesia and C. amada are
three important species of the gendabanitaBhattacharyya
Curcuma, with wide range of medicinalDepartment of Botany
properties. Biological activities, includingGauhati University
antioxidant,  antibacterial, and antiGuwahati, Assam, India.
inflammatory properties, as well as presenobh_17@gauhati.ac.in
of several bioactive components have been
reported in various discrete literatures. Here
we have prepared a comprehensive
document to summarize the ethnomedicinal
uses, phytochemical constituents, and major
pharmacological activities o€. longa, C.
amada, and C. caesia, by pulling together
the published information from various
authentic sources.
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. INTRODUCTION

In India, variousplani species are being used medicindtly centuries due to the
therapeutic qualitiesindia is home to numerous traditional medicinaltesys including
Siddha, Unani, Ayurvedayith a broad diversity of ethnomediainresource. Almost all
civilizations have history ofising plant-based treatments and maragions devote 40% 1
50% of ther whole health budget to the development of new icatidns Fuloria et al.,
2022).

TheCurcuma genus belongs to Zingiberaceae family, is a rhizoos annual o
perennial herbLinnaeus created the genCurcuma in his 1753 book Species Plantar
(Sudeepthiet al., 2014). The majority of the 120 species of this genus halveady bee
mentioned in varioubterature: (Kresset al., 2022).Curcuma longa L., C. aromatica Salisb,
C. angustifolia Roxb, C. zanthorrhiza Roxb., C. amada Roxb., C. caesia Roxb. andC.
zedoaria (Christm.) Roscoeare common species that can be fodistributedaround India
and the worldMany species in this genus have significant tharapgotential that can &
used to treat a wide range of medical conditiomsluding skin disorders, hepatic disorde
cough, chest paimheumatism, and diabe (Saikia and Borthakur, 2010).

C. longa C. amada C. caesia

C. longa is commonly known as haldi in India and turmeridanglish. The rhizom
is naturally yellow in color due to presence ofdative compound curcumin and its anal
(Siju et al., 2010). The world's tropics and subtropics are home to ttlreneric plant
Although the origin of the plant is unknown, it isdsep have started in Sot-east Asia, most
likely in India (Fuloriaet al., 2022) The plant is cultivated throughout IndMore than 80%
of the world's output of turmeric is produced inlien which isfollowed by China, Myanma
Nigeria, and Bangladesh. These nations also prolligt-quality essential oils and curcun
from turmeric (Dei and Ghidoni 2019). Turmeric igghly valued in India due to i
incredible medicinal qualities (Campbell et al.19). C. caesia, also referred to as bla
turmeric (English) or kali haldi (Hindi), thrivesnamoist, rich, clayey soils. It came from 1
Himalayan region, including South East Asia andidndue to high therapeutic valuC.
caesia has been exploited discriminately from their natural habitat which hasshed i
under the category of critically endangered spe(@eharet al., 2014; Kumatet al., 1998).
C. amada having physical characteristics with gingZingiber officinale), tastes more like
raw mango angifera indica). C. amada is cultivated in a variety of climates, althougle
hot climate is ideal for the plant's optimum growtkeeping in view the tremendo
pharmacological potentials Curcuma spp, we have prepared a precise review of
etmomedicinal uses, phytochemical constituents, amagbmpharmacological activities
three medicinally potenti&urcuma species, viz.C. longa, C. amada, and C. caesia.
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II. TRADITIONAL USES

C. longa is used traditionally to treat dental problemsgediive disorders like
indigestion, ulcers, and upper abdominal discomfartpain, as well as to lessen the
hallucinogenic effects of hashish and other psyctioadrugs (Fuloriat al., 2022).C. longa
is also well-described in Indian material medic{Pgavyaguna Shastra), where Hindu girls
apply it daily on their foreheads as part of tHaauty routine. One of the most important
aspects of Hindu ritual is the application®flonga paste on the bride (Paranjpe and Pranjpe,
2001). Tribal women from Assam apply a fresh rhiegmaste to treat skin infections as well
as to brighten their skirC. longa helps to lower blood clotting and blood sugar l€¥Zéang
et al.,, 2013). Turmeric powder mixed with calcium hydraxigs indeed a popular home
remedy for treating sprains and swelling inducednsoyinds that can be applied directly to
the injury site (Fuloriat al., 2022).

Numerous species in this genus are valuable asciedj dyes, and spices. The
oldest healthcare system in India, Ayurveda, aiteab numerous benefits 6. amada
rhizomes as a carminative, digestive, stomachiouiieent, vulnerary, febrifuge, diuretic,
expectorant, anti-inflammatory, appetizer, alexeteantipyretic, aphrodisiac, and laxative
(Warrier, 1993). Bioactivity ofC. amada against inflammation due to injuries, asthma,
itching and biliousness were reported previouslgs{s, 1950). Effectiveness &. amada
rhizomes against ulcers on the male genitalia, tglseabies, lumbago, mouth and ear
inflammation, and stomatitis have been documemntatuimerous reports (Kirtikar and Basu,
1984; Hussaimt al., 1992; Warrieskt al., 1994).

The herbal systems of Ayurveda, Unani, and Siddiee ldocumente@. caesia as a
medicinal herb (Ranemma and Reddy, 2017). The fezsles ofC. caesia are eaten directly
or given as a drink to treat cough (Awang-Kaeaél., 2018). It is mixed with milk or honey
to be consumed twice daily for treatment of infayti irregular menstrual cycle, and
weakness and to induce longevity (Verstal., 2010). Bites from snakes or scorpions can
also be treated with rhizome pasteQfcaesia (Bhardwajet al., 2023). During marriage and
engagement rituals, tribal women use powd&echesia rhizome as a face mask to enhance
beauty (Paliwalet al., 2011). Crushed fresh rhizome is applied as a faststrains and
bruises and as a migraine remedy (Sahu and Sakeh8). Additionally, it is eaten orally
with water to treat bloating and stomach pain (Sahd Saxena, 2018). An extract made
from dried rhizomes is consumed for asthma treatiflRemdey and Lal, 1999).

[H1.PHYTOCHEMISTRY

From 32 Curcuma spp. 719 components, including terpenoids, flawds)o
phenylpropene derivatives, alkaloids, diphenylatkds, steroids, and other substances, have
so far been extracted and identified (Sairal., 2017). Over 235 phytoconstituents, mostly
polyphenols and terpenoids, were discovered inrtliome (Table 1). The most prevalent
polyphenols are curcuminoids, which are composedasily of curcumin (80%). There are
14 more ingredients in addition to the 109 sesquitees, 68 monoterpenes, 22
diarylheptanoids and diarylpentanoids, 8 phenokcsliterpenes, 4 sterols, 3 triterpenoids,
and 2 alkaloids (Fuloriet al., 2022).
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Table 1. Qualitative phytochemical evaluation of C. longa, C. amada and C. caesia (Borah et al., 2016 ; Eze-Steven et al., 2021 ;
Grover et al., 2021 ; Hait and Deepal., 2018 ; Sutar et al., 2020 ; Y sdav and Saravanan, 2019)

Plant Egsgfn Alkaloid | Flavonoid | Saponin Tannin Glycosides | Terpenoids | Phenol | Steroid

C.longa | Methanol + + + + + + + +
Ethanol + - + + + + - -
Acetone + + + + + + + -
Ethyl acetate + + + + + + + +
Chloroform - - + - + + - +
Hydroalcohol + + + + + + + +

C.amada | Methanol - + + - - + - +
Ethanol + + + + + + n ¥
Ethyl acetate - + - + - + - +
Chloroform - - - + - + - +
Aqueous - + + + - + - -
Petroleum ether| + - + + - + - +
Acetone + + + + + + + -

C.caesia | Metanol - + + + + + - +
Ethanol + + + + + + NA -
Ethyl acetate - + - NA - NA - NA
Chloroform - + - + + + - +
Aqueous + - + + + + - -

(+) Indicates ‘Presence’; (-) Indicates ‘Absen
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IV.PHARMACOLOGICAL ACTIVITIES

1. Antioxidant Activity: Antioxidants shield the body from free radical dg@maCurcumin
and its three derivatives (dimethoxy curcumin, breéthoxycurcumin, and diacetyl
curcumin) were reported for their antioxidant pmtigs (Faizalet al., 2009). The
curcumin component df. longa and its water and fat-soluble derivatives show pawe
anti-oxidant capacity, comparable to vitamins C @&hdAccording to previous study
curcumin is eight times more effective than vitankinat reducing lipid peroxidation
(Todaet al., 1985).

The ability to scavenge &, was the highest in the methanolic extract of
rhizomes and leaves of. amada, followed by chloroform and aqueous extracts.
Rhizomes demonstrated more activity. Chloroform agdeous extracts were the most
effective at inhibiting the production of nitric iobe and superoxidmn vitro, followed by
methanolic extracts of both leaves and rhizomeSs. amada (Sudeepthét al., 2014).

Methanolic extract of rhizome @. caesia is proven to be an excellent source of
natural antioxidant (Liwet al., 2013). When compared 0. zedoaria, protein extracts
from C. caesia rhizomes showed lower inhibitory concentration€€50 values),
indicating stronger antioxidant activity (Angel ak, 2013). Additionally, methanolic
extract (50% concentration) dof. caesia leaves showed antioxidant activity, with
thiobarbituric acid-reactive substances (TBARS)bitlon levels ranging from 47.24 to
73.30% (Ho et al., 2018). The ability of a methamekktract of theC. caesia rhizome to
act as an antioxidant by effectively scavenging fradicals in Wistar rat models of
diabetes induced by streptozotocin (STZ) was aponted (Majumder et al., 2017).

2. Anticancer Activity: Curcumin slowed down tumour growth and cell divisio prostate
and colon cancer. Additionally, curcumin 6f longa could reduce the activity of a
number of common carcinogens and mutagens in \&adell types in botin vivo andin
vitro investigations (Doragt al., 2001).

Methanolic extract of leaves and rhizomedCofamada were tested for studying
anti- cancer activity against breast cancer. Thbaahylamine method for testing the anti-
cancer activity revealed that the steroid and tewmk compounds of rhizome and leaf
extracts ofC. amada prompted cell death in MCF-7 and MDA MB 231 brezetcer cell
lines (Sivaprabhat al., 2015).

C. caesia methanolic extract of rhizomes showed positiveicanter activity
against Ehrlich's ascites carcinoma (EAC) in migenbtably reducing the tumor weight,
tumor volume, viable cell count and rising thedgan percentage (57.14 and 88.09 %) of
EAC-treated mice (Karmakat al., 2013).

3. Antimicrobial Activity: The C. longa treated rabbit group had a significantly greater
mean value for wound contraction, and thereforegated decreased inflammation and a
rising tendency in collagen formation. Another studentified the phytoconstituents
such as alkaloid, flavonoid, anthocyanin, steroas] coumarin irC. longa extracts and
demonstrated the synergistic combinatorial impdctapper metal ions with aqueous
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extracts ofC. longa againstPaenibacillus popilliae, a known food spoilage bacterium
(Jassatt al., 2015).

Methanol, hexane, ethylacetate, chloroform andomeetextracts ofC. amada
were found to be highly antibacterial against pg#mic bacteriaBacillus cereus,
Enterococcus fecalis, Listeria monocytogenes, Micrococcus luteus, Salmonella typhi, and
Saphylococcus aureus (Policegoudraet al., 2007a & 2007b). Some componentsQof
amada volatile oils like, pinene and myrcene showed fangial activity against
Fusarium. falcatum, F. moniliforme, Aspergillus niger, A. terreus and Curvularia
palliscens (Singhet al., 2002).

Acetone extract o€C. caesia showed the highest activity agaisstureus, while
chloroform extract showed the highest inhibitorji@t againsSerratia marcescens (Jose
and Thomas, 2014)Mycobacterium tuberculosis (Mtb H37Rv) and six multidrug-
resistant (MDR) clinical strains of Mtb, which weisolated from sputum samples of
pulmonary tuberculosis (TB) patients, were succdigsferadicated by an ethanolic
extract ofC. caesia rhizome (Guptat al., 2018).

4. Antidiabetic Activity: Compared to curcuminoids or sesquiterpenoids aldhe,
ethanolic extract ofC. longa with both of these compounds was found to be more
hypoglycemic (Nishiyamat al., 2005). Human pancreatic amylase was blocked by bot
the isopropanol and the acetone extrac@.dbnga, which lessened starch breakdown and
lowered blood glucose levels (Ponnusaehsl., 2010).

Methanol extract o€. amada rhizome had modest hypoglycemic as well as anti-
hyperglycemic effects in mice and the extract hadoxic side effects even at a very high
dose (650 mg/kg body weight) (Syiestral., 2011).

The rhizome of C. caesa showed potential antidiabetic activity in
Streptozotocin (STZ)-induced diabetic rats. It gigantly improved body weight and
decreased glycosylated haemoglobin (HbAlc), fadilogd glucose (FBG). Oral glucose
tolerance test (OGTT) results also showed a nolenal in the rats treated with. caesia
rhizomes (Majumdeet al., 2017).

5. Anti-Inflamation Activity: Curcumin fromC. longa has been demonstrated to have anti-
inflammatory properties in conditions such as chlroanterior uveitis, inflammatory
bowel disease, and pancreatitis (Hewlings and KaJnZD17). An oil-free aqueous
extract (COFAE) ofC. longa showed significant anti-inflammatory effects agaiacute
and chronic inflammation. An extract Gf longa was given to rats with arthritis due to
collagen dysfunction, and it stopped the degenerathanges in their bones and joints
(Sunet al., 2017).

C. amada ethanolic extract showed the presence of varibesnical constituents
with the presence of carbonyl, ester, hydroxyl aoléfinic groups. At greater
concentration, the extract showed statistically nificant dose-dependent anti-
inflammatory activity in acute carrageenan-inducatipaw edema model. The extract
showed anti-inflammatory activity during differeatute stages of inflammation and on
the formation of granular tissue (Majumdaal., 2000).
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The strongest albumin denaturation inhibitory acttwas shown by the leaf
essential oil ofC. caesia, which also had a lower IC50 value (182.5 g/mlartithe
typical sodium diclofenac (906.5 g/mL). Inflammatodisease can be decreased or
delayed by inhibition of cyclooxygenase (COX) enegmlinked with inflammatory
intermediates such as thromboxanes and prostaglaHdxane and methanolic extracts
of C. caesia have been demonstrated to have anti-inflammatéfieacteby selectively
inhibiting COX-2 and mildly inhibiting COX-1 (Anget al., 2013).

6. Other Activities: C. longa rhizome powder is added to cow's urine to treamndétis and
internal itching, while rhizome juice is used asamiparasitic agent in the treatment of
several skin disorders (Paranjpe and Pranjpe, 200djcumin fromC. longa, with
proven antimutagenic, antioxidant, free radicalveoging, anti-inflammatory, and anti-
carcinogenic abilities, protect the skin from dental UV-induced impacts (Bingt al.,
2013).

Aqueous rhizomes extract 6f amada applied to the rabbits, in 200 mg/kg dose,
showed significant antipyretic activity (Kumetral., 2015).C. amada also showed other
activities like anti-ulcer, anti-tubercular, anggerglycemic, and analgesic activity
(Kanase and Khan, 2018¥. amada was found to act as Central nervous system (CNS)
depressant, because of its ability to slow downbifagn activity making them useful for
treating anxiety, panic, acute stress reactionsskeep disorder.

In addition,C caesia was reported to purify blood, to treat canceflammatory
illnesses, ulcers, dermatitis, excessive cholestal@mbetes, irregular menstruation,
stomach pain, and ulcerative colitis (Arulmozhial., 2006 ; Pandey and Chowdhury,
2003 ; Sarangthem and Haokip, 2010; Kagyeirag., 2010 ; Haitet al., 2019).

V. CONCLUSION

Most of the traditional claims regarding the phacolagical properties o€. longa,
C. amada, andC. caesia have now been validated in various scientific stigations bothn
vitro andin vivo. The rhizomes of the all thre@urcuma spp. have remarkable bioactive
properties. Due to its possible health advantagetiree species @urcuma genus are now
gaining attention from the researchers. These thpeeies ofCurcuma have the potential to
be investigated as a natural complementary andnatiee health therapy with promising
prospective for the pharmaceutical industries. Heve have precisely documented the
medicinal properties and phytochemistry of theseeghspecies based on published
information However, there is considerable research gap ininkiestigation of stress
response of these species in changing climate.if®peeaction of these species towards
various stress factors in terms of growth and pcodo of pharmacologically potential
secondary metabolites as well as their bioactaityyet to be known sufficiently.
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