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Abstract

Exploration of the utilization of plant-based natural materials as raw materials for medicines is still being
carried out today. Various secondary metabolite compounds from plants have been found in recent decades,
one of which is Alpinia galanga L. (greater galangal). The world community has long recognized the Alpinia
galanga L. plant as a raw material for traditional medicinal herbs that can help cure several diseases, such
as ulcers, headaches, rheumatism, migraines, and diabetes mellitus. Knowledge of the potential of medicinal
ingredients from derivatives of metabolite compounds in Alpinia galanga L. has continued in this modern
era by researchers through the science of herbal medicine. Researchers have found that all parts of this plant,
including leaves, roots, stems, flowers, and rhizomes, have secondary metabolite compounds that have the
potential to be developed for medicine. One part that contains an abundance of secondary metabolites, such
as 1,8-cineole, a-fenchyl acetate, B-farnesene, B-bisabolene, a-bergamotene, 3-pinene, 1'-acetoxychavicol
acetate (ACE), galangin, phenylpropanoid, and B-sitosterol diglucoside (AG-7), is the rhizome. Research
related to the bioactivity test of these secondary metabolite compounds is still being conducted by researchers
to reveal other amazing potentials of Alpinia galanga L. Therefore, this review article provides information
related to the ethnomedicinal profile, phytochemicals, and various medical potentials of Alpinia galanga L.
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Introduction

The rapid development of pharmaceutical
science has accelerated the discovery of
various bioactive compounds. In addition,
the high biodiversity of flora and fauna
throughout Indonesia supports the devel-
opment of natural ingredient-based medi-
cine. Indonesia has approximately 40,000
endemic plants spread from the west-
to-east of the country. Of these endemic
plants, 6000 have been identified as medic-
inal plants that have been shown to have
medical properties for healing degenerative
and non-degenerative diseases. Secondary
metabolite compounds present in the
leaves, roots, stems, and flowers of medic-
inal plants make the compounds useful
for curing various diseases [1]. Research
on the sustainable utilization of medicinal
materials from medicinal plants is needed
to reveal the potential bioactivity to support
the development of science.
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One of the medicinal plants that has
been widely known for treatment is
Alpinia galanga L., which comes from the
Zingiberaceae family. Alpinia galanga L.
is a perennial monocotyledonous plant that
is also known as “greater galangal” [2].
Morphologically, the Alpinia galanga L.
plant has a rhizoma part that has a distinc-
tive aroma and has many proven properties
for medicinal raw materials. The leaves,
stems, and roots of this plant have various
bioactive compounds to treat diseases [3,
4]. Alpinia galanga L. is widely distributed
in the Asian region and is widely cultivated
in Indonesia, Malaysia, Thailand, India,
and China [5]. This plant thrives in open
areas with full sunlight and shade, such as
forests and home yards [6].

Ethnomedicinally, Asian people know
Alpinia galanga L. as a raw material
for the treatment of various diseases,
including digestive tract diseases, heart
problems, lumbago, rheumatic pain,
inflammatory conditions, ulcers, and as
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a neutralizing sour and spicy taste for chest pain [7-9]. In
addition, contemporary research has proven that Alpinia
galanga extract is able to treat various diseases based on in
vitro and in vivo tests. The diseases that have been proven
to be treated by Alpinia galanga L. include back pain, sore
throat, rheumatic pain, tuberculosis, gland disorders, dia-
betes, chest pain, kidney disease, bronchitis, cataracts, and
infections. In addition, serving Alpinia galanga L. in the
form of a brewed beverage can minimize the occurrence of
heart attacks, angina, and gallstones [10-14]. These vari-
ous medicinal effects can occur because this plant is rich in
phytochemical compounds (terpene, phenolic, and alkaloid
groups). This manuscript focuses on reviewing the richness
of phytochemical compounds and the pharmacologic effects
for treatment. All parts of Alpinia galanga L. possess the
functional phytochemical constituents of value for the drug
material. Thus, this is important and essential information
about drug discovery.

Plant description

Alpinia galanga L. has a root with rhizome and has a dis-
tinctive aromatic odor. The leaves of the Alpinia galanga L.
plant are oblong lanceolate with a sharp tip and green in color
on the adaxial and abaxial parts. The flowers of the Alpinia
galanga L. plant are green-white with dense flowers and
have a panicle length of +30 cm. The bractea is ovate-lan-
ceolate with irregular 3-toothed tube petals. The corolla is
oval with a wide ellipse and a red color. The fruit of Alpinia
galanga L. is small and orange-red in color [15-17].

Taxonomy

The taxonomic order of Alpinia galanga L. is as follows:
Kingdom: Plantae

Division: Magnoliophyta

Class: Liliopsida

Subclass: Zingiberidae

Order: Zingiberales

Family: Zingiberaceae
Subfamily: Alpinioideae

Tribe: Alpinieae

Genus: Alpinia

Species: Alpinia galanga L. [18].

Ethnomedicine uses

People around the world, especially Asia, have long used
Alpinia galanga L. as a useful herbal concoction to treat
various diseases. The use of medicinal plants as traditional
medicines is one of the many world heritages in Indonesia
[19, 20]. Ethnomedicine research conducted by Rahmadini
et al. (2022) on herbal plants in the Pandeglang-Banten
region revealed that the herbal rhizome, Alpinia galanga

L. (local name, “Laja Goah”) has the potential for devel-
opment into an anti-ulcer drug [21]. In addition, ancient
Indians have long cultivated Alpinia galanga L. for anti-
diabetic, anti-fungal, and anti-inflammatory ingredients
[22]. Traditional healers in South India often use Alpinia
galanga L. rhizomes as a mixture of herbs to treat diabetes
mellitus [23]. The leaves, stems, and roots are also widely
used by civilizations in China, India, Thailand, Java, and
various other regions in Asia to treat non-degenerative
diseases [24-26]. The harvest time tends to be faster with
abundant crops. In addition, great properties make Alpinia
galanga L. a favorite plant for making traditional potions
[27]. The flowers and young stems of this plant are also
used to add flavor and aroma to food [28].

Ecologic distribution

The habitat of Alpinia galanga L. is in forest areas, thickets,
and sunny open places exposed to regular sunlight [22]. The
plant is widespread in Asia and is widely used for food and
herbal ingredients. Alpinia galanga L. is found growing wild
in the Western ghats, Mysore, Goa, Malabar, and Gujarat.
However, Alpinia galanga L. is cultivated in abundance
to fulfil the demand for medicinal raw materials and con-
sumption in China, Thailand, Malaysia, and Indonesia [29].
Geographically, Alpinia galanga L. is also found in the Arab
peninsula, Egypt, and Sri Lanka [30].

Phytochemical compound

Alpinia galanga L. has many phytochemical constituent
compounds that can potentially be utilized for treatment.
Abdullah et al. (2015) reported that the dominant bio-
active compounds in Alpinia galanga L. plants include
1,8-cineole (44.2-61.7%), P-farnesene (7.0-14.6%),
B-bisabolene (0.1-0.8%), trans-o-bergamotene (0.1—
0.3%), and B-pinene (0.3-0.9%) (Figure 1) [31, 32]. The
compound, 1,8-cineole, is often reported to be a biomarker
component of Alpinia galanga L., which is very abundant
in the rhizome. In addition, investigation of phytochemical
profiles in Alpinia galanga L. also revealed that there are
other compounds that make up the rhizome of this plant,
including galangin, phenylpropanoids, and [3-sitosterol
diglucoside (AG-7; Table 1) [31, 33-35].

Anti-microbial activity

The essential oil in Alpinia galanga rhizomes is known to
have anti-microbial activity against several bacteria and
fungi [36]. A previous study succeeded in identifying 26
chemical compounds representing 91.42% of the total
components obtained from Alpinia galanga rhizomes [37].
Several chemical compounds in Alpinia galanga rhizomes,
such as 1,8 cineole and methyl eugenol, have been reported
to have anti-bacterial and anti-fungal activity. Essential oils
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Phytochemical structure of Alpinia galanga L.: (A) Alpinia galanga plant; (B) 1,8-cineole; (C) a-fenchyl acetate; (D) B-farnesene;

(E) p-bisabolene; (F) a-bergamotene; (G) B-pinene; (H) 1’-acetoxychavicol acetate (ACE); (I) galangin; (J) phenylpropanoid; (K) p-sitosterol

diglucoside (AG-7).

Table 1 Antioxidant Activity from Flos of Alpinia galanga
Essential Oil Compared with BHT and Ascorbic Acid

Samples

Antioxidant Activity (IC, pg/mL)

DPPH ABTS
Essential oil 138.62 + 3.07 40.48 + 0.49
BHT [2] 14.16 + 0.30 1.99 + 0.05
Ascorbic acid [2] 0.52 +0.01 1.05 + 0.02

have anti-microbial activity by damaging the cytoplasmic
membrane of microorganisms, which causes disruption of
the cell membrane structure and increases cell membrane
permeability [38].

Alpinia galanga extract is known to inhibit the growth of
Staphylococcus aureus. Research conducted by Oonmetta-
aree et al. (2006) confirmed that the inhibitory zone of
Alpinia galanga extract against S. aureus bacteria is greater
than turmeric and ginger extracts. In addition, it was shown
that Alpinia galanga extract inhibits the growth of S. epi-
dermidis and S. cerevisiae. In the same study, analysis of
the minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) was also performed and
the results showed that the MIC of Alpinia galanga extract
is at a concentration of 0.325 mg/mL, while the MBC is at a
concentration of 1.3 mg/mL [39].

Antioxidant activity

Alpinia galanga rhizomes contain
components, including galangin,

several phenolic
1,8-cineole, galangal

acetate, and kaempferol, which act as antioxidants. These
components have been shown to benefit human health by
preventing oxidative stress via the removal of free radicals
[15]. Phenolic compounds are the key antioxidants because
of the compound structure, which includes —OH groups,
making phenolic compounds reactive and able to bind to
free radical molecules. These compounds function as antiox-
idants through three mechanisms: donating hydrogen; trans-
ferring electrons; and forming chelates [40]. Eugenol, as a
class of phenolic compounds found in Alpinia galanga, is
known to have strong antioxidant activity based on in vivo
and in vitro studies. Moreover, the eugenol derivative, acet-
eugenol, is known to have an IC, value 0.12 + 0.03 pmol/L.
so that this compound can neutralize free radicals.

DPPH and ABTS tests were used to assess the antioxi-
dant activity of Alpinia galanga flower essential oils, which
revealed moderate scavenging effects compared to standard
antioxidants. Aceteugenol, isoeugenol, and methyleugenol
are derivatives of eugenol and contribute to the oil antiox-
idant properties. Other compounds in the oil exhibit mod-
erate-to-weak antioxidant effects (Table 1) [41]. There are
severl factors that impact the antioxidant effect in the body,
one of which is chemical exposure to cadmium and lead ace-
tate [42, 43]. To maintain the antioxidant effect, the body
must be healthy and avoid stress level.

Anti-cancer activity

Ahlina et al. (2020) reported that Alpinia galanga L. rhizome
extract dissolved in 96% ethanol solvent stimulates the cell
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cycle associated with aging induction due to increased levels
of reactive oxygen species (ROS) in 4T1 breast cancer cells
as a response related to increased doxorubicin cells. The IC
value in this study from Alpinia galanga L. was 135 pg/mL
[44]. Another anti-cancer study conducted by Muangnoi
et al. (2007) showed that Alpinia galanga L. rhizome extract
dissolved in distilled water produced an IC,  value of 100
pg/mL with a target that weakened A549 lung cancer cells,
CRL2522 fibroblasts, and MCF-12A breast cancer cells. In
addition, the rhizome extract strengthened and maintain nor-
mal cells (CRL2321 and CRL2335) so as not to mutate into
malignant cancer cells. The mechanism of action involved
maintaining the normal threshold of toxicity in the cells [45].

Manse et al. (2016) conducted a study involving B16 skin
cancer cells with acetone solvent and showed that Alpinia
galanga L. inhibits the mechanism of melanogenesis in
tyrosinase with an IC_ value of 7.3 pg/mL [46]. The combi-
nation of Alpinia galanga L. and P. emblica rhizome extracts
dissolved in ethanol solvent has a hypolipidemic effect with
increased gene expression of LDLR, ApoAl, and SR-BI1.
This combination of rhizome extracts can indirectly inhibit
the development of HepG2 liver tumor cells from further
developing into liver cancer cells [47].

Comparative testing in vitro with Alpinia galanga L. rhi-
zome extracts in dichloromethane, methanol, and distilled
water solvents on HeLa cervical cancer cells conducted by
Herrmann et al. (2011) generated a variety of IC, value
results. Various tests with different solvents gave the follow-
ing results: distilled water (IC, = 2357.3 pg/mL); dichlo-
romethane (IC,, = 55.7 pg/mL); and methanol (IC, = 111.7
pg/mL). Saponin and monoterpene bioactive compounds
are thought to strongly interact with biomembranes, while
polyphenols interact with proteins. Alkaloid compounds
from Alpinia galanga L. interact directly with proteins
and DNA. This test shows that bioactive compounds from
Alpinia galanga L. have strong potential in inhibiting cervi-
cal cancer cell proliferation and can be used to prevent cervi-
cal cancer [48]. The discovery of low-risk novel therapeutics
from natural materials is crucial. Docking experiments are
needed before conducting anti-cancer research on Alpinia
galanga L. as a predictive tool to prevent potential financial,
time, and resource losses in further research stages [49-51].

Anti-diabetic activity

According to studies by Verma et al. (2015), which observed
the in vitro anti-diabetic activity of Alpinia galanga Linn.
rhizome at a dose of 60 mg/kg body weight in streptozotocin
(STZ)-induced diabetic rats, the administration of Alpinia
galanga Linn. methanol extract at doses of 200 and 400 mg/
kg body weight in diabetic rats significantly lowered blood
glucose levels (P < 0.01) compared to the diabetic control
group and demonstrated similar efficacy when compared
to the diabetic group treated with glibenclamide (10 mg/kg
body weight). With a dose of 400 mg/kg body weight after
the 4" day (43.5-64.8%) and 200 mg/kg body weight after
the 15" day (30%), the greatest drop in blood glucose was
recorded. In addition, animals receiving Alpinia galanga

methanol extract had significantly lower serum triglycerides,
total, and LDL-cholesterol levels, as well as higher HDL-
cholesterol levels (P < 0.01) compared to rats with diabetes.
Acute toxicity testing also revealed that at different doses
of 50, 100, 200, 400, 800, and 1600 mg/kg body weight,
Alpinia galanga methanol extract did not result in mortality
up to 7 days following treatment. Histopathologic examina-
tions on rats administered Alpinia galanga methanol extract
similarly revealed some cell damage at low doses from STZ
and alterations in cells toward normal at high doses [52].

The essential oil extracted from rhizome of Alpinia
galanga has been shown to have excellent o-glucosidase
inhibition ability (IC,, = 0.16 + 0.03 mg/mL) based on in
vitro research by Tian et al. (2022). The inhibitory effect was
equal to the positive control, acarbose (IC, = 0.15 + 0.01
mg/mL; P < 0.05). Farnesene, the most prevalent compo-
nent in Alpinia galanga’s essential oil, may have the ability
to block a-glucosidase and supports this finding. Moreover,
a-glucosidase inhibitory actions are also exhibited by other
key components, such as farnesyl acetate, acetyleugenol,
eugenol, and E-nerolidol [41].

Hepatoprotective activity

Alpinia galanga is known to have activity as a hepatoprotector.
A study conducted by Hemabarathy et al. (2009) showed that
administration of Alpinia galanga rhizome extract at a dose
of 200400 mg/kg body weight in the group that was also
administered paracetamol (3000 mg/kg body weight) showed
a decrease in AST and ALT activity compared to the group
that was administered paracetamol alone. This finding showed
that there is functional improvement in hepatocyte cells caused
by massive parenchymal cell regeneration. In the same study,
administration of Alpinia galanga extract to the group that
was also administered paracetamol (3000 mg/kg body weight)
showed a decrease in malondialdehyde (MDA), where MDA
was a marker of oxidative stress in the liver compared to the
group that was only administered paracetamol [53].

Anti-malarial and anti-plasmodial
activities

Al-Adhroey et al. (2010) reported that the extract from
Alpinia galanga roots reduced the number of malaria para-
sites in the early stage of malaria infection. Different doses
were tested, which showed a decrease of 29%, 49%, 63%,
and 65% in parasites over 4 d at doses of 50, 100, 200,
and 400 mg/kg/day, respectively. This anti-malarial effect
was significant compared to the control group. However,
increasing the dose from 200 mg/kg to 400 mg/kg only
slightly improved the effect. Parasite levels on the 6" day
were 5.80, 3.40, 3.40, and 3.20 for doses of 50, 100, 200, and
400 mg/kg/day, respectively. The extract also had preventive
effects, reducing parasite levels at doses of 50, 100, 200,
and 400 mg/kg/day by 13%, 26%, 39%, and 52%, respec-
tively. While the preventive effects were significant at doses
of 200 and 400 mg/kg, the effect was less noticeable at 100
and 50 mg/kg. The extract showed some ability to reduce
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parasites with doses of 100 and 200 mg/kg being effective.
Chloroquine at 20 mg/kg/day also reduced parasites, as in
previous studies. The results are shown as percentages; “ns”
means no significant difference (P > 0.05), while P values
< 0.05 are considered statistically significant. Parasite levels
are shown as the mean £ SEM (n = 5) [54].

Alpinia galanga is traditionally used in parts of Peninsular
Malaysia. The in vitro anti-plasmodial data from our study
(EC,, <10 pg/mL) complements a previous in vifro study by
Al-Adhroey et al. (2010). The methanol extract of Alpinia
galanga rthizome showed significant suppressive, curative,
and prophylactic activities against P. berghei infection in
mice. The anti-malarial effects of the methanol extract of
Alpinia galanga rhizome could be attributed to its active
components like flavonoids and terpenoids [53]. Previous
research has demonstrated that compounds related to terpe-
noids and flavonoids have anti-plasmodial activities against
various strains of P. falciparum [55].

Anti-fungal activity

Test studies against Candida albicans using isolates of dit-
erpene compounds from the rhizome of Alpinia galanga
proved capable of inhibiting fungal growth significantly [29].
In addition, another study conducted by Khodavandi et al.
(2013) mentioned that Alpinia galanga extract proved effec-
tive for inhibiting the growth of C. tropicalis and C. glabrata
fungi. This can indirectly be used to prevent the occurrence
of candidiasis in humans [56]. These various studies are
strengthened by the evidence reported by Prastiyanto et al.
(2021), which states that Alpinia galanga L. rhizome extract
has the effectiveness and potential to be developed into an
anti-fungal against C. albicans and Trihophyton rubrum [57].

Anti-allergic activity

Yasuhara et al. (2009) showed that acetoxybenzhydrols
are extremely stable and active analogues of 1'S-1'-
acetoxychavicol, an effective anti-allergic substance in
Alpinia galanga L. Stronger inhibitory activity is shown by
1'S-1"-acetoxychavicol against antigen-induced generation
of TNF-a, IL-4, and B-hexosaminidase release. Furthermore,
1'S-1"-acetoxychavicol has been shown to have significant
biological properties, including xanthine oxidase inhibitory,
anti-cancer, anti-inflammatory, anti-fungal, anti-oxidative,
and anti-HIV properties. With respect tp type 1 allergies,
1'S-1"-acetoxychavicol exhibits greater inhibitory activity
than synthetic anti-allergic medications (ketotifen fumarate).
Nevertheless, 1'S-1'-acetoxychavicol has the disadvan-
tage of being unstable, particularly in acidic environments;
1'S-1"-acetoxychavicol decomposes gradually over several
months at ambient temperature, yielding a complex combi-
nation in addition to acetic acid [58].

When compared to analogue 1, the acetoxybenzhydrol
methylcarboxylate analogue, 16, R2 = COOMe, shows the
highest level of active stability. The present investigation
looked at the potent inhibitory effects of analogues 15 and
16 on the release of B-hexosaminidase and the synthesis

of TNF-a and IL-4 in RBL-2H3 cells 4 h post-treatment.
Table 1 illustrates how analogues 15 and 16 had IC, values
between 11 and 28 uM, which was equivalent to the ana-
logue 1 level of inhibition (12—-17 uM) over TNF-o. and 1L-4
production. These results suggest that esters 15 and 16 are
useful against type I allergic responses in the early and late
phases. The following are the structural prerequisites of ace-
toxychavicol acetate analogue 1'S-1’ for an inhibitory effect
against the release of B-hexosaminidase: (1) To preserve
activity, the vinyl group in analogue 1 is swapped out for a
phenyl group. (2) This activity requires the presence of the
phenyl acetate group. (3) A smaller group is desirable for
increased activity in the ester group at position 1’ [58].

Anti-inflammatory activity

According to Subash (2016), the ethanol extract of Alpinia
galanga rhizome significantly reduces inflammation in rats
with pleuritis generated by carrageenan. The amount of pleu-
ral exudate in the control group was 1.25 £ 0.104 mL. The
volume of pleural exudate in animals administered Alpinia
galanga ethanol extract at oral doses of 100, 200, and 400
mg/kg decreased to 0.96 + 0.103, 0.62 £+ 0.144, and 0.38 £
0.12 mL, respectively. In inflammatory edema, the ethanol
extract of Alpinia galanga significantly inhibits the total leu-
kocyte input and reduction of exudation [59]. Alpinia galanga
extract has been shown in another study by Cahyono et al.
(2023) to activate growth factor expression on a peripheral
blood mononuclear cell acute inflammation model triggered
with TNF-a and to create an inflammatory milieu [60].

Anti-larvicidal, anti-molluscidal, and
anti-insect activities

Nguyen et al. (2022), using essential oils from the rhizome
of Alpinia galanga L., showed effectiveness to kill Aedes
aegypti and Culex quinquefasciatus mosquito larvae. In
addition, the use of essential oil derivatives from this plant
can also be an anti-molluscidal against Gyraulus convexius-
culus and Pomacea canaliculata [61]. Exploration of the
utilization of trans-sinnamic acid isolate from the rhizome
of Alpinia galanga L. against third-instar mortality of Aedes
aegypti, C. quinquefasciatus, and Anopheles dirus B larvae
showed significant results that are satisfactory for applica-
tion as a biolarvicide. This finding is due to the high mortal-
ity rate of mosquito larvae after exposure to trans-sinnamic
acid isolates [62]. Research on the development of repellents
from Alpinia galanga L. extracts conducted by Abdullah
et al. (2015) showed that rhizome extracts have toxic and
anti-feeding activities against Coptotermes gestroi and C.
curvignathus termites (Isoptera: Rhinotermitidae) [31].

Antiviral activity

According to studies by Ye et al. (2006), 1'S-1'-
acetoxychavicol acetate (ACA) (Figure 2) extracted from

Q. A. P. Priyono et al.: DOI: 10.15212/bi0i-2024-0032

5

d

MOIAD




BIOI 2024

OAc OAc

SO AS
1 AcO 2

1'S-1'-acetoxychavicol acetate (1) and its phenyl ana-

AcO

Figure 2
logue (2).

Alpinia galanga L. rhizome prevents the transfer of Reyv,
which in turn prevents the reproduction of human immuno-
deficiency virus type 1 (HIV-1). The Rev protein facilitates
the export of mRNA that is needed to produce viral structural
proteins, which is a crucial component of HIV-1 replication.
One possible target for the creation of antiviral treatment
is this protein. This study showed that at 4 uM, the ACA
chemical may fully disrupt Rev transport in an in vitro yeast
model and reduce HIV-1 reproduction in peripheral blood
mononuclear cells by >80%. By obstructing Rev transport
via the chromosomal region maintenance 1 (CRMI) route,
ACA inhibits HIV-1 replication. Leptomycin B (LMB) and
ACA compete with one another as a Rev transport inhib-
itor. Full-length HIV-1 RNA can accumulate to a greater
extent in the nucleus and accumulate to a lesser extent in
the cytoplasm when exposed to ACA, suggesting that ACA
is involved in the inhibition of Rev-RNA transport from the
nucleus to the cytoplasm [63].

Anti-ulcer activity

Gastric ulcer is a disease that affects the digestive system
where there is a disturbance of the integrity of the gastric or
duodenal mucosa. This disease occurs due to an imbalance
between gastric ulcer triggering factors, such as pepsin, acid,
and H. pylori, with protective factors of the gastric mucosa,
such as bicarbonate, prostaglandins, and gastric mucus
[64]. A study conducted by Johnley et al. (2020) states that
Alpinia galanga rhizome extract reduces the ulceration index
and lesions in the gastric wall of Wistar rats that have been
induced by indomethacin as a trigger for gastric ulcers [65].
In addition, research conducted by Matsuda et al. (2003)
showed that acetone extract of Alpinia galanga rhizome has
the ability to reduce the occurrence of lesions on the gastric
wall, which is more potent than some synthetic anti-ulcer
drugs, such as cimetidine and omeprazole. Some phenylpro-
panoid group isolates, such as 1'S-1'-acetoxychavicol ace-
tate and 1'S-1'-acetoxyeugenol acetate, are known to have
a very significant role in inhibiting the occurrence of gastric
lesions [66].

Anti-depressant activity

Certain components of Alpinia galanga L. essential oil,
such as eucalyptol, fenchone, and o-terpineol from rhi-
zomes, have been shown to have effects that are comparable
to antidepressants. When the effects of inhaling either 1,8

cineole or eucalyptol were further investigated, it was shown
that in tests involving mice, doses of 1,8 cineole at 4x10™*
and 4x1072 mg dramatically decreased immobility time
by 44% and 39%, respectively [67]. According to Ganesh
and Balaraju (2019), a class of monoterpenoids containing
a ketone group (fenchonoid) was also shown to have anti-
depressant-like effects in rodents under continuous unpre-
dictable mild stress. When rodents were given oral doses of
400 and 800 mg/kg of fenchone, remission from depression
occurred [68].

Anti-mutagenic activity

In vitro anti-mutagenic activity testing of Alpinia galanga
L. rhizome methanol extract against erythrocyte cells in the
spinal cord of mice showed results in the form of a decrease
in micronucleated polychromatic erythrocytes at a dose of
300 mg/kg body weight by 77.27% and at a dose of 600
mg/kg body weight by 63.63% compared to the positive
control. This means that Alpinia galanga L. rhizomes have
good anti-mutagenic activity [69]. Anti-mutagenic activity
testing conducted by Trakoontivakorn et al. (1999) con-
firmed this finding in a comparative investigation involv-
ing Alpinia galanga L. extract with methanol fraction
compared to water. The results of the investigation showed
that Alpinia galanga L. extract with methanol solvent frac-
tion has higher anti-mutagenic activity compared to water
fraction [70].

Conclusion

Alpinia galanga L. has many medical attributes that can
potentially be developed as candidate raw materials for
medicines. All parts of Alpinia galanga L. have derivatives
of secondary metabolite compounds that have different
bioactivities. Rhizomes are famously known to have a rich
phytochemical constituent that exhibit various bioactivities.
Several kinds of bioactivities known to be possessed by
Alpinia galanga L. include anti-microbial, antioxidant, anti-
cancer activity, anti-diabetic activity, hepatoprotective,
anti-malarial, anti-plasmodial, anti-fungal, anti-allergic,
anti-inflammatory, anti-larvicidal, anti-molluscidal, anti-
insect, antiviral, anti-ulcer, anti-depressant, and anti-
mutagenic activities. Therefore, further research and
development of the medical attributes of Alpinia galanga
L. is warranted to maximize the potential of the secondary
metabolites present in this plant.
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