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Abstract

Traditional system of medicine has a numerous variety of herbs with wide therapeutic and pharmacological uses which can help
in the development of new bioactive compounds. Alpinia galanga (Linn.) is one amongst these important herbal plants, which is
found around the globe. Also known as ‘Galanga’/‘Kulanjan’, and has been recognized in various traditional medicinal systems
like Ayurveda, Siddha, Unani for the treatment of numerous diseases. Different parts are used traditionally for the treatment of
fungal disorder, in cancer therapy, as an anthelmintic, treatment of ulcer, cardiac disorder, treatment of arthritis, antidiuretic,
dyspepsia, antipyretic, diabetes, burning of liver and kidney disease to list of few. Therefore, the present review is aimed to
collect the up to date and comprehensive information of Alpinia galanga with special emphasis on, the traditional use of parts
of galanga, its phytoconstituents, and its future prospects for identifying effective therapeutic compounds as well as various

scientifically documented pharmacological activities.
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era throughout the world. Which are nowadays gaining more
popularity in modern society as the best source of natural
products over the synthetic ones [1]. In the last few decades
there has been an exponential growth in the field of herbal
medicine. Herbal products are now the newer trend in many
countries owing to its benefits being natural with minimum
adverse reactions [2]. The present health care scenario
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is burdened with multiple issues of unsafe medicines,
wide range of dreadful diseases, multiple drug resistant,
autoimmune disorders and degenerative disorders, in spite
of scientific advances [3,4]. Majority of India population i.e.
around 3% population, nearly 1.1 billion people still depend
and trust over traditional medicinal systems [5]. The World
Health Organization (WHO) suggested an approximate 80%
of the world population depends in either way on traditional
medicines, mostly plant products in their health care [6].

Alpinia galanga is also known as Greater galanga in English
and ‘Kulanjan’ in Hindi. Many parts of South India, where the
doctors prefer the Ayurveda and Siddha mode of treatment by
the help of Alpinia Galanga in treatment of different diseases
including diabetes mellitus [8]. The harvest time period of
Alpinia galanga is determined 3 month-intervals from 6 to
48 months after planting in Kerala, India. Harvesting for
42 months after plantation is the best way to get maximum
output for realizing maximum rhizome (45.4 t/ha) and
0il(127.4 liters/ha) yields, and for obtaining oil of good
quality (27.1% cineole [eucalyptol]) [9]. A decent amount
of oil (127.4 liters/ha) was acquired from the roots (19.5 t/
ha) after 39 months of plantation. The shoot yield (40.5 t/
ha) and shoot oil yield (70.61 h/a) were maximum at 18
months after plantation [10]. A. galanga reached a maximum
height of 129.4 cm with more than 48 tillers per clump and
13 leaves per tiller in the experimental location [11].

Figure 1: Alpinia Galanga.

The lesser galangal (Alpinia officinarum Hance.), a member
of the family Zingiberaceae, is a plant which is wide grown in
southern China. It’s an perennial herb which has a raceme of
showy flowers with attractive foliage. The rhizome is small
in size with strong taste and peculiar smell. This herb is
widely used as condiment as a spice in cooking and also
in preparation of medicine. It also gives a pungent flavor
to vinegar. The greater galangal (Alpinia galanga (L.) Wild.)

is also an perennial herb with showy flowers and beautiful
foliage which is found in Indonesia, Malaysia and is also
cultivated in Bengal and in some parts of south India. The
essential oil like methyl cinnamate, cineol are present in
the green rhizomes which are responsible for pungent taste
which is similar to ginger and pepper. These green rhizomes
are used as or treatment of pediatric respiratory problems.
These are also used as carminative and stomachic. The light
galangal (Alpinia speciosa (Wendl.) K. Schum) is a native
of the Eastern Archipelago, off the Coromandel Coast of
southeast India [12].

Kingdom Plantae
Order Zingiberales
Family Zingiberaceae
Subfamily Alpinioideae
Tribe Alpinieae
Genus Alpinia
Species A. galangal
Botanical Distribution
Hindi Kulanjan
Kannada Dhumarasmi
Bengali Kulingjan
Gujrati Kulinjan
Malyalam Arattha, Kol-inji, Pararatta
Tamil Pera-rattai
Kannada Dhoomraasmi
Telugu Pedda-dhumpa
Morphology

Alpinia galanga is commonly known as Greater galangal
[13]. Its root stocks are tuberous and slightly aromatic,
Leaves are oblong-lanceolate, acute, glabrous, green above,
paler beneath, with slightly callus white margins, sheaths
are long and glabrous, and ligules are short and rounded.
Flowers greenish white, in dense flowered, 30 cm Panicles;
bracts ovate-lanceolate. Calyx tubular, irregularly 3-toothed
[14], Corolla lobes oblong, claw green, blade white, striated
with red, rather more than 1 cm long, broadly elliptic, shortly
2-lobed at the apex, with a pair of subulate glands at the base
of the apex, with a pair of subulate glands at the base of claw.
Fruit the size of the small cherry, orange red [15,16].

Traditional Uses of Alpinia Galanga

The rhizome of the plant is used as digestive tonic,
carminative, antiemetic, anthelmintic, anti-fungal, antitumor,
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antidiuretic, anti-ulcerative, anti-dementia. The extract
of rhizome shows anti-tubercular activity, hypothermia,
bronchial catarrh, tonic, stomachic and stimulant [13,10].
It is also used as pungent, stomachic, bitter, appetitive,
diabetes, cardiac disorders, aphrodisiac agent, expectorant,
use in heal, ache, lumbago, disinfectants, rheumatic pains,
chest pain, burning of liver, kidney disease. The rhizome is
also used as antimicrobial, anti-inflammatory anti-bacterial
and flavoring agent [17].

Medicinal Uses

A. galangal is used for treatment of several disorders like
lumbago, sore throat, rheumatic pains, and tubercular
glands, pain in the chest, diabetes, and diseases of the kidney,
bronchitis and catarrhal affections. It is predominantly used
for treatment for digestion and relieving the pain, especially
angina, heart attack and gallbladder attacks [18-22]. It acts
as dyspepsic and also aids in digestion, anti-flatulence, and
antiemetic. New research suggested that some flavonoid
present in the plant acts as anti-cancer agent, by the
mechanism of inhibition enzyme CYP1A1 and alteration of
the aryl hydrocarbon receptor [23]. Some scientific research
proves that the flavonoid shows protective action against
the carcinogenic potential of overcooked, char-grilled foods.
Galanga also act as potent preserver of the endogenous
free radical scavenger glutathione, thereby playing another
anti-carcinogenic role. Galangin has a proven anti-oxidative
effect over certain tissues which are used for as protective
antioxidants in vitamins E and C preparations [24].

Phytochemical Constituents

Phytochemistry

The two species i.e., Alpinia galanga and Alpinia officinarum
are the most widely studied, as they have good medicinal
and ethno botanical properties compared to other species
[19]. Alpinia galanga has pharmacological properties
related to phytochemicals in different types of galanga.
Phytochemicals are heterogeneous compounds that have
a variety of structures and a wide structural distribution.
Judging from the mechanism of metabolic biosynthesis,
many phytochemicals can be divided into three classes:
terpene compounds, phenolic, and alkaloids [18,19]. Alpinia
galanga mostly consist of terpene and phenolic compounds.
The geographical distribution of Alpinia galanga dispersion
is also very influential on the distribution of terpenes and
phenolic compounds.

Phytoconstituents of Galanga

The constituents identified in the galanga rhizome include
alpinine, kaempferide, methyl cinnamate, camphor, pinene,
galangin, pineol, 3-dioxy 4-methoxy flavone, pmethane-1,8-
epoxy-acethoxychavicol acetate, (1'S)-1-1’- acetoxyeugenol

acetate, 1’-acetoxyeugenol acetate, (1'S)- 1’-acetoxychavicol
acetate, 1’-acetoxychavicol acetate, chavicol acetate, chavicol,
D-camphor, (1R, 3S, 4S)-trans3-hydroxy-1,8-cineole-D-
glucopyranoside, (1R, 2R, 4S) 1,8-cineole, 3-hydroxy-1,
8-cineole glucopyranosides, 8- cineole-D-glucopyranosides,
(4R, 1S, 2S) -trans-2- hydroxy-1, trans-p-coumaryldiacetate,
trans coniferyldiacetate,  di- (p-hydroxy-cisstyryl)
methane, trans [(-faranesene, 1’-hydroxychavicol acetate,
4- hydoxybenzyldehyde, 7-hydroxy-cytylid) 3-dethethoxy
flavone, p-hydroxycinammaldehyde, kaempferol-4’-
methylether, kaempferol-7’-methylether, methylcinnamate,
isorhamnetin, kaempferol, eugenol acetate, campeene,
borneol, zerumbone, o-terpinee, aterpinee, 4-a-erinep
a-thene -menmen, o-humulene, fenchyl acetate, and
bornyl acetate [20]. Two diterpens called galangal A and
B, two labdane diterpens, called galanolactone and (E) -f3
(17), 12-labdiene-15,16-dial, were isolated from Alpinia
galanga followed by (E)-(17)-B epoxylabd-12-ene 15.16-
dial. The aromatic component of the galangal rhizome is
1’-acetoxychavicol acetate [21].

galangalditerpene B (2) galangalditerpene C (3)

s JOH §H GHO
RN o

clovane-28,9a-diol (4) caryolane-1,9p-diol (5) (-)-2-oxoisodauc-5-en-12-al (6) kobusone (7)

galanolactone (8)

(E)-15,16-bisnorlabda-8(17),11-diene-13-one (9)

Figure 2: Some important phytochemical constituents of
Alpinia Galanga.

Pharmacological Activity

Antimicrobial Activities

Aqueous extract of Alpinia galanga has proven to be an
antimicrobial agent against E.coli, S. aureus, Klebsiella
pneumonia, Pseudomonas aeruginosa, and Streptococcus
pyogenes except for Staphylococcus epidermidi. Essential
oil had shown significant activity against Pseudomonas
aeruginosa, Streptococcus suis, E.Coli, Staphylococcus
aureus, Pasteurella multocida and Arcanobacterium
pyogenes, the effects were attributed to 1,8-cineole, 4-allyl
phenylacetate and o-bisabolene. Dried ethanolic extract
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from Alpinia galangal flower was the most powerful against
S. aureus with the minimum inhibitory concentration (MIC)
ranging from 0.352-0.547 mg/ml and inhibition zone of
about 26-31 mm. No antimicrobial activity was recognized
on E. Coli and Salmonella. Long-term antimicrobial activity
of oven-dried samples extracted with ethanol was the largest
with an inhibition zone of 8.94 mm and MIC of 1.457 mg/
ml. In contrast, freeze-dried samples extracted with ethanol
exhibited the lowest overall antimicrobial activity (7.05 mm
and 2.470 mg/ml). The Alpinia galanga ethanolic extract had
an active inhibitory effect against S. aureus. The minimum
inhibitory concentration (MIC) of the galanga extract was
0.325 mg/ml and the minimum bactericidal concentration
(MBC) was 1.3 mg/ml using the broth dilution approach.
Alpiniagalangahave antifungal action similar toamphotericin
B and ketoconazole. It exerted a concentration-dependent
inhibition of the production of zoonotic dermatophytes and
yeast-like Candida albicans. Ethanolic extracts of A. galanga
have phytotoxic action against Lemna minor and antifungal
action against Trichophyton longifusus. It also shows
antifungal action against phytopathogenic fungi,Colletotric
hummusae, Candida albicans, and Fusariumoxy sporum,
at a concentration of 10 mg/ml. Methanolic extract of A.
galanga and 1’S-1-Acetoxychavicol acetate has a great
inhibitory action against human immunodeficiency virus
type-1 (HIV-1) and against human cytomegalovirus (HCMV).
At a concentration of 1000ug/ml, chloroform extract of
Alpinia galangal shows good inhibition against Entamoeba
histolytica [25].

Anti-Ulcer Activity

A study reported Gastric antisecretory, antiulcer and
cytoprotective properties of ethanolic extract of Alpinia
galanga wild in rats. The rhizomes of A. Galanga are widely
used in Arabian and Unani systems as a digestant as well in
stomach disorders. The alcoholic extract claims to reduce
gastric acid secretion and act as cytoprotective; and hence
acts efficient in treatment of ulcers. Research reported
that the ethanolic extract Alpinia galanga proved effective
over cytological and biochemical changes induced by
cyclophosphamide in mice. The rhizomes of Alpinia galanga
are used as a spice and in traditional medicine to treat
gastralgia, dyspepsia, sea sickness, abdominal discomfort,
anti-inflammatory agent, anti-neoplastic, digestive and tonic
[26,27].

Antiplatelet and Hypolipidemic Activity

Ethanolic extract of A. galanga at a dosage of 20mg/day for
4 weeks tested in rats showed hypolipidemic activity, with
an significant increase in the serum levels of high density
lipoproteins (HDL) in rats. A. galanga constituents exerted
platelet activating factor (PAF) antagonists. Methanolic

extract showed significant inhibitory effects on PAF with
IC50 value of 5.5ug/ml in rabbit platelets [28].

Antitumor Activity

1,7-bis (4-hydroxyphenyl)-1,4,6-heptatrien-3-one (BHPHTO)
and bisdemethoxycurcumin (BDMC) which were obtained
from the rhizomes of A. galanga tested for their bio
effectiveness on the myeloma A2058 cells and inhibited
the proliferation of melanoma cells in the cell growth assay
significantly. The tests to B16-F10 cell line also showed little
inhibitory activity of cellular tyrosinase activities as well as
melanin contents was also lowered [29].

Antidiabetic Effects

When the normal rabbits were administered with Alpinia
galanga powder it showed significant low blood glucose
level. While some of the researchers found that the ethanolic
extract of Alpinia galanga exerted antidiabetic effects in rats.
The glucose uptake by rat hemi diaphragm was significantly
more in all groups tested compared to control. Rats weighing
400 mg/kg body weight were treated with Alpinia galanga
extractand showed an increase in body weight. Blood glucose
level (mg/dl) was found to lower gradually as compared to
the diabetic control. In the extract treated group, the Total
protein level was increased as compared to diabetic control
while Serum triglyceride as well as Total cholesterol levels
decreased. The ethanolic extract of Alpinia galanga was
found to be effective in inhibiting the a-Glucosidase when
compared to Acarbose [30].

Anti-Oxidant Activity

The antioxidant activity was studied by oxygen radical
absorbance capacity (ORAC) and the 2, 2-diphenyl-1-picryl
hydrazyl (DPPH) methods. The ethanolic extract shows the
highest activity of both the ORAC and DPPH when compared
to the water extract and the essential oil. Alpinia galanga
leaves and flowers showed highest chelating and beta-
carotene bleaching abilities [31].

Anti-Inflammatory Activity

The anti-inflammatory activities of total aqueous extract
(TAQ) and total alcoholic extract (TAE) from Alpinia
galanga rhizomes were accessed in acute (carrageenan-
induced paw edema; M1) and sub-acute (cotton-pellet-
induced granuloma; M2) rat models. The methanolic
extract of Alpinia galanga showed analgesic activity and
anti-inflammatory of the topical preparation. The anti-
inflammatory activity was carried out against Carrageenan-
induced edema in rats and in a formalin test. Piroxicam gel
and methyl salicylate ointment were used as controls for
anti-inflammatory and analgesic activities, respectively. The
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p-hydroxy cinnamaldehyde obtained from Alpinia galanga
acetone extracts has a pharmacological effect on human
chondrocytes. Osteoarthritis (OA) is the most familiar form
of arthritis and influences millions of populations globally.
Patients have habitually been treated with non-steroidal
anti-inflammatory drugs (NSAIDS), but these are correlated
with significant side effects, hence Alpinia has proven to have
a better effect in OA treatment [32].

Antiallergic Activity

Alpinia galanga proved to be an effective anti-allergic agent
and the isolated compounds which extract inhibit the release
of antigen IgE mediated in passive cutaneous anaphylaxis
reactions in mice [33,34].

Anti-HIV Activity

Anti-human immunodeficiency virus type 1 replication by
blocking Reverse Transport from 1’ S-1' acetoxychavicol
acetate isolated from Alpinia galanga rhizomes extract [35].

Immunomodulatory Activity

Study reported Immuno-stimulating activity of the hot water-
soluble polysaccharide extracts of Alpinia galanga. Alpinia
galanga (L.) Wild were tested for their immune stimulating
activity in mice [36].

Nitric Oxide (NO) Inhibition Effect

An 80% acetone-water extract of galanga showed NO
inhibitory action in mouse peritoneal macrophages. Three
neolignans have been isolated from the acetone extract
(galanganal, galanganol A and B) and a seaquineolignan,
galanganol-C). The NO-inhibition activity has at least partly
been attributed to the neolignans. Six diarylheptanoids of
galanga are reported to be inhibitors of NO production in
the lipopolysaccharide-activated macrophage cell line RAW
264. Active diarylheptanoids suppressed the expression of
the inducible NO synthase protein and mRNA. Such results
at least partly explain the use of galanga for inflammation
reduction. ACA has been shown to have potent NO-inhibitory
activity in lipopolysaccharide-activated mouse peritoneal
macrophages [37].

Conclusion

The extensive literature survey revealed that Alpinia
galanga is a very important medicinal herb with a diverse
pharmacological spectrum. The plant shows the presence of
many chemical constituents which are responsible for varied
pharmacological and medicinal properties. The evaluation
needs to be carried out on Alpinia galanga in order to use and
formulate of the plant in their practical clinical applications,
which can be used for the welfare of mankind.
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