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ABSTRACT

Curcuma sp. is generally used for medicine, starch sources, preservatives, dyes
and cosmetics. The use of Curcuma spp. for medical has increased because there
have been many studies related to its active ingredients, such as flavonoids,
essential oils, tannins, quinones, and terpenoids, as well as pharmacological
activities, including wound healing, antioxidants, antifungal, anticancer,
gastroprotective, and hepatoprotective. Curcuma purpurascens Blume is a species
of Curcuma from family Zingiberaceae and used for traditional medicine. This
article focuses on reviewing the literatures on C. purpurascens and discussing its
morphology, phytochemical content, and pharmacological aspects. The
method used to review this article was by exploring several databases such as
Scopus, Pub Med, and Google Scholar to identify and download original
articles and research journals related to the morphology, phytochemical
content, and biological activity of Curcuma purpurascens Blume. The result of
this review will later provide information about the uses and presence of
Curcuma purpurascens Blume which is still rarely studied so further study
related to its pharmacological activity tests and active compound as natural
medicines can be explored.

Copyright: © 2023, J. Tropical Biodiversity Biotechnology (CC BY-SA 4.0)

INTRODUCTION

The genus Curcuma is a member of the Zingiberaceae family which is
widely distributed and thrives in tropical and sub-tropical areas in Asia,
Africa and Australia, and it has more than 93 species (Sasikumar 2005;
Ayati et al. 2019). Curcuma is rich in medicinal properties, nutritional
content and has a high economic value or used as an ornamental plant
(Charon 2006; Li 2011; Rajkumari & Sanatombi 2018). Phytochemical
content of the genus Curcuma includes phenolic compouns,
diarylpentanoids (Sihanat et al. 2020), and essential oils (Hong et al.
2014), as well as curcumin (Li 2011; Ayati et al. 2019). The rhizome of
Curcuma is commonly used as spices, herb, preservative, food flavoring,
cosmetics, and a source of yellow dye for coloring agents as well as a
source of starch. This part of the plant can cure various diseases such as
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urinary tract infections, liver disease, chickenpox, wound healing, rheu-
matoid arthritis, cancer and digestive disorders. Also, it can reduce ab-
dominal pain and minimize menstrual pain (Al-Reza et al. 2010; Xiang et
al. 2011; Mahalakshmi et al. 2019).

The position of the inflorescences, the color of the rhizome and
flowers, the shape of the protective leaves, as well as the flower parts are
the primary determining characteristics of the species (Skornickova et al.
2007). The tlowers have a variety of colors and blades of leaves tapering
to the petiole (Larsen & Larsen 2006; Saensouk et al. 2015). Curcuma is
an edible plant that can be eaten either raw or cooked as a vegetable
(Larsen et al. 2000; Charon 2006; Saensouk et al. 2015).

Naturally and traditionally, Curcuma plant is used for treatment
such as wound healing, gastric ulcers (Mishra et al. 2018), rheumatism,
chest pain, ulcers, liver and spleen disorders, diabetes, cough, skin diseas-
es and to clean the blood (Abas et al. 2005; Saikia & Borthakur 2010; De-
vi et al. 2014; Rana et al. 2015; Rajkumari & Sanatombi 2018).

Several studies have been conducted on the pharmacological activi-
ty of Curcuma (Rouhollahi 2016). Curcuma species plants such as Curcuma
zranthorizae, Curcuma aeroginosa, Curcuma soloensis, Curcuma domestica,
Curuma amada, Curcuma aromatica have several biological activities in-
cluding antidiabetic, anticancer, antiviral, antifungal, anti-inflammatory,
antihepatotoxic, gastroprotective, antiproliferative, antimicrobial, an-
tirheumatic, hypochromatic, antifibrotic , antivenomous, antinociceptive
(Srivastava et al. 2006; Policegoudra et al. 2010; Padalia et al. 20145 Jeon
et al. 2015; Diastuti et al. 2019).

Several species of curcuma have been widely researched regarding
pharmacological activity, phytochemical content, utilization of ethnobot-
any, and isolation of active compounds. However, there are still many
species diversity of Curcuma which has not been explored, incluiding Cur-
cuma purpurascens Blume. Thus we will study the plant morphology, char-
acteristics, phytochemical content and pharmacological activity of Curcu-
ma puprpurascens Blume.

GENERAL DESCRIPTION Curcuma purpurascens Blume

Curcuma purpurascens Blume is a plant species of Curcuma that is still
rarely known and studied (Babu et al. 2016). C. purpurascens grows as a
shurb with regional names, Temu Blenyeh, Temu glenyeh, Temu Tis,
Koneng Tinggang with family Zingiberaceae (Chan et al. 2007; Koller
2009; Prasad & Aggarwal 2011; Rouhollahi et al. 2015¢; Rouhollahi et al.
2015a). This plant can quickly grow in teak forest reaching 1.75 cm of
height and growing branching rhizomes and flowers from October until
February, it also grows well in temperatures of 20-30 *C (Koller 2009;
Hong et al. 2014; Rouhollahi et al. 2015d; Rouhollahi 2016). The rhizome
appearance of C. purpurascens is almost the same as the rhizome of C.
Longa. However, it is larger and has a lighter or pale yellow color
compared to C. Longa (Hong et al. 2014; Rouhollahi 2016). Genetic
relationship and chemotaxonomy of C. purpurascens and C. longa have a
similarity index of 75 % (Setyawan 2003).

MORPHOLOGY OF C. purpurascens

C. purpurascens has a branched rhizome with a yellow-orange color inside
and outside to a whitish tip. It has terminal inflorescences on the leaf
axils, the leaves of which are white at the base and predominantly pale
green, also slightly pale brown and mottled above. The C. purpurascens
tlower has a white corolla up to 5cm long, a pale creamy yellow labellum
measuring about 17 mm x 17 mm, a dark yellow median, pale creamy
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Figure 1. Plants and rhizomes of C. purpurascens Blume (Photo by OP).
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yellow staminodes, and long spurs. The leaves form an elliptical, slightly
purple leat” blade along the upper leat midrib (Koller 2009; Rouhollahi
2016). Rhizome stem of C. purpurascens can reach 1 m tall from branching
rhizome. Each stem has several leaves with lengths ranging from 19-23
cm and 55-77cm (Rajkumari & Sanatombi 2018). Taxonomy and shape of
C. purpurascens plants and rhizome can be seen in figure 1.

According to (Rouhollahi 2016), the taxonomy of C. purpurascens as
follows;

Domain  : Eukaryotes

Kingdom : Plants

Division : Fanerogamer

Class : Monocot flowering plants
Family : Zingiberaceae

Genus : Curcuma

Spesies  : Curcuma purpurascens Blume

PHYTHOCHEMICAL CONTENT OF C. purpurascens

A number of studies have been carried out on several plants of the curcu-
ma genus including chemical content, essential oils and pharmacological
activities. C. purpurascens consists of various secondary metabolites, in-
cluding essential oils, tannins, alkaloids, flavonoids, and terpenoids
(Hong et al. 2014; Rouhollahi 2016). Based on a research by Sinaga et al.
(2018), C. purpurascens has a group of secondary metabolites including
flavonoids, saponins, quinones, and triterpenoids.

The active compounds of C. purpurascens have been reported by
some research groups including arturmerone, 3,7-cyclodecadien-1-one, c-
Elemene, curlone, 3,7-dimethyl-10-(1-methylethylidene), a-Elementone,
6-etheny;-4,5,6,7-tetrahydro-3,6-dimethyl-5-isopropenyl, turmerone, and
benzofuran (Rouhollahi et al. 20145 Rouhollahi et al. 2015d; Rouhollahi
2016). As reported Hong et al. (2014) and Hamdi (2015) the largest C.
purpurascens essential oil content was germacrone, arturmerone,
germacrene-B, and curlon. In comparison, research from Hong et al.
(2014) reported that the main components of essential oils are turmerone
and ar-turmerone, isofurano-germacrene (curzerene) and xanthorrhizol.
The rhizome of C. purpurascens contains 2-3% essential oil (Setyawan
2003). The volatile oil components identified from C.purpurascens are
monoterpenoids 9.7%, sesquiterpenes 22.2% and sesquiterpenoids 56.2%
(Hong et al. 2014). The monoterpenoid groups found in this study

-3-



J. Tropical Biodiversity and Biotechnology, vol. 08 (2023), jtbb75891

include thymol, p-cymen-8-o0;, 1,8-cineole, camphor, terpinen-4-ol,
piperitone, terpineol and borneol, while the sesquiterpenoid group
include ar-curcumene, elemen, germacrene-B, elemente, cis-bergamotene,
selina-3,7- diene, trans-caryophyllene, elemente, aromadendrene,
humulene, trans-farnesene, muurolene, humulene, selinene, bisabolene,
sesquiphellandrene, and selinene (Hong et al. 2014; Rajkumari &
Sanatombi 2018). On the other hand, the sesquiterpenoid groups
identified by Hong et al. (2014) include turmerone, atractylone,
curzerene, artumerol, trans-elementone, eudesmole, guaiol, arturmerone,
curlone, and germacrone. Meanwhile, Hamdi (2015) in his research
succeeded in isolating the active compounds of C. purpurascens, namely
bisabolane = (arturmernone) and one guaine (zedoalactone B)
sesquiterpene, curcuminoids curcumin, bisdemethoxycurcumin and
demethoxycurcumin. Meanwhile, Rouhollahi et al. (2015d) stated that
turmerone is the main compound in C. purpurascens.

Apart from the above-mentioned reports, further research should
be carried out on the effects of pure compounds, essential oils and frac-
tions on their pharmacological activities. Besides, it is expected to isolate
turther, characterize and study the active compounds at the molecular
level to explore the mechanism of action and pharmacological properties
of C. purpurascens.

PHARMACOLOGICAL ACTIVITY

The ethnomedicinal of medicinal plants is history of ancient disease
treatment which has been widely proven by research with various
pharmacological activities (Hajiaghaalipour et al. 2013; Moghadamtousi
et al. 2014). C. purpurascens is widely used by the community to treat
various diseases. People traditionally use it as spices, treatment of boils,
scabies, itching, fever, wounds and stomach aches, and externally to
reduce fever (Koller 2009; Benzie & Galor 2011; Rouhollahi et al. 20145
Rouhollahi et al. 2015d; Rouhollahi et al. 2015a; Sinaga et al. 2018). In
addition, C. purpurascensis also used by the community to treat coughs,
burns, skin infections, dermatological disorders, and other skin diseases
(Koller 2009; Rouhollahi et al. 2014; Rouhollahi et al. 2015a; Hong et al.
2014). To get rid of postpartum dizziness, pregnant women usually mix
C. purpurascens with Alyzia stellate in a poultices formulation (Koller 2009;
Rouhollahi et al. 2014).

Studies show that extracts and isolated compounds from the rhi-
zome of C. purpurascens Blume have various pharmacological activities.
Several activities of C. purpurascens have been reported including wound
healing, gastroprotective (Rouhollahi et al. 20145 Rouhollahi 2016; Su-
prihatin et al. 2020), hepatoprotective (Sinaga et al. 2018), and antifungal
(Rouhollahi et al. 2015b). Other studies mention that C. purpurascens pro-
vides anticancer activity (Rouhollahi et al. 2014; Rouhollahi 2016; Su-
prihatin et al. 2020), angiogenesis (Rouhollahi et al. 2015a), apoptogenic
(Rouhollahi et al. 2015d; Hamdi 2015; Rajkumari & Sanatombi 2018; Si-
naga et al. 2018), antioxidant (Jalip et al. 2013; Hamdi 2015; Sinaga et al.
2018; Suprihatin et al. 2020) cytotoxicity and antiproliferative (Hong et
al. 20145 Rouhollahi et al. 2015e; Suprihatin et al. 2020).

The dichloromethane extract of C. purpurascens Blume rhizome has
a cytotoxic effect, suppresses the proliferation of HT-29 colon cancer
cells and triggers the induction of apoptosis through a mitochondria-
dependent pathway with an IC;s, value of 7.79 £ 0.54 g¢/mL (Rouhollahi
et al. 2015b). The dichlormethane extract fraction of C. purpurascens has
hepatoprotective activity by reducing the toxic effects of thioacetamide-
containing cells, inhibiting cell proliferation, inducing HepG2 cell
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apoptosis, and normalizing ROS (Rouhollahi et al. 2015e). The
dichlormethane extract of C. purpurascens was experimentally able to
exert a chemopreventive effect on the development of colon cancer cells
by inducing apoptosis, reducing Bcl2 and PCNA and increasing Bax
protein expression (Rouhollahi et al. 2015d). A toxicity test conducted by
Rouhollahi et al. (2014), showed that C. purpurascens is safe to be used as a
medicine from natural ingredients.

C. purpurascens Blume rhizome essential oil was reported to be se-
lective as antiproliferative with strong cytotoxicity against HT29 cells
with IC;o values of 4.9 + 0.4 g/mL, and weak cytotoxicity against A549
cells, Ca Ski and HCT cells with 1C;, values respectively of 46.3 £ 0.7;
82.5 £ 1.1, and 35.0 £ 0.3 g/mL, and it did not show any inhibitory effect
on MCF7 cells. Meanwhile, the essential oil of C. purpurascens rhizome
also had mild cytotoxicity against the non-cancerous human lung fibro-
blast cell line (MRC5), with an IC5, value of 25.2 £+ 2.7 g¢/mL (Hong et al.
2014). Research conducted by Hong et al. (2014) stated that C.
purpurascens essential oil extracted by hydrodistillation had a cytotoxic
effect on breast cancer cells.

Based on research from Rouhollahi et al. (2014), hexane extract of
C. purpurascens rhizome exerts a gastroprotective effect on ethanol-
induced gastric ulcers. The gastroprotective effect is achieved by
increasing the levels of NO and SOD, so gastric acid can be suppressed -
to prevent it damage to the gastric mucosal wall. Hexane extract of C.
purpurascens also affects wound healing through antioxidant, anti-
inflammatory and angiogenesis mechanisms (Rouhollahi et al. 2015a).
According to Jalip et al. (2013), antioxidant activity of 98% methanol ex-
tract of C. purpurascens Blume has a solid category with an I1C;, value of
36.30 ppm and a flavonoid content of 14.27%. Meanwhile the ethanolic
extract of C. purpurascens has moderate antioxidant power with an 1Cs
value of 112.93 ppm with a total flavonoid content of 4.77% (Sinaga et al.
2018). Hepatoprotective power of C. purpurascens ethanol extract
inhibited the increase in GPT and GOT in mice induced by paracetamol
(Sinaga et al. 2018). Chloroform and hexane extracts from the rhizome of
C. purpurascens were reported to have intense inhibitory activity against
Candida albicans (Vibrianti 2005; Hong et al. 2014). The ethanolic extract
of C. purpurascens Blume rhizome was reported does not cause toxicity
and death in acute and subchronic toxicity tests where the toxic level is 5
or non-toxic according to the Globally Harmonized System of Classifica-
tion (GHS) classification (Suprihatin et al. 2020). The phytochemical con-
tent and pharmacological activity of C. purpurascens Blume can be seen in
Table 1.

Here in, we documented the existing phytochemistry and pharma-
cological properties of C. purpurascens. The amount of experimental data
evidenced vast biological active substance in C. purpurascens. It has poten-
tial for multiple pharmacological activities such as cancer, wound healing,
hepatoprotective, anti-bacteria, anti-inflammatory, antioxidant, which
can be explained by the presence of various essential oils, flavonoids, ses-
quiterpenoids, triterpenoids, steroids, tannins and alkaloids in the herb.
Most of the mentioned pharmacological studies have provided some sci-
entific evidence for its traditional medicine in wound healing, fever and
anti-bacteria. Therefore, it is vital to conduct future research on the com-
position and pharmacological significance of the extract.

Wound Healing Activities of C. purpurascens
Wound healing is a complex process that restores the morphology and
tunction of damaged tissues. The wound healing process will be deter-
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mined by angiogenesis, collagen synthesis, re-epithelialization and re-
duction of inflammatory cells (Longo et al. 2011; Rouhollahi et al.
2015a). The inflammatory process in wound healing involves neutro-
phils and other cells that produce ROS, where if there is excess ROS
production, there will be induction of cell apoptosis, one of which is by
activating the pro-apoptotic protein Bax (Buemi et al. 2004; Rouhollahi
et al. 2015a). Various studies have been conducted on the potential of
natural ingredients with anti-inflammatory activity, antibacterial anti-
oxidants and procollagen synthesis as wound healing agents. Its medici-
nal properties come from the content of bioactive phytochemicals such
as essential oils, saponins, alkaloids, tannins, flavonoids and phenolic
compounds found in natural products (Ibrahim et al. 2018).

The n-hexane extract of C. purpurascens showed wound healing
activity after excision in rats topically. Wound healing was evident after
administering n-hexane extract of C. purpurascens at doses of 100 and
200 mg/kg for 20 days (Rouhollahi et al. 2015a). The number of
inflammatory cells in the granulation tissue of mice decreased causing
the scar width in mice also to decrease. The content of collagen and
fibrotic cells increased after administration of the n-hexane extract of C.
purpurascens which was characterized by the formation of new blood
vessels at the wound site by intracystic cells (Rouhollahi et al. 2015a).
The wounding process can also cause an increase in the expression of
Hsp 70 protein. Wound healing is also accelerated by a decrease in the
induction of Hsp70 protein expression by maintaining protein synthesis
and conformation (Lamore et al. 2010; Rouhollahi et al. 2015a). The n-
hexane extract of C. purpurascens at 100 and 200 mg/kg doses was able
to reduce Bax protein expression and induce Hsp70 protein expression
(Rouhollahi et al. 2015a).

The wound healing activity also involves the inflammatory process.
From the data submitted there are still no research results on anti-
inflammatory activity. Adequate studies have not been performed on the
inflammatory cells, proinflammatory enzymes (COX and LOX, PLA,,
PGE,), proinflammatory cytokines and reactive oxygen play a vital part
in the pathogenesis inflammation. So it will be interesting to assess its
anti-inflammatory eftect from pure compounds and fractions of C. purpu-
rascens.

Cytotoxic activity of C. purpurascens

The cytotoxic activity of C. purpurascens rhizomes was assessed against
various human cancer cell lines such as MCF7, Ca Ski, A549, HT29, and
HCT116 (Rouhollahi et al. 2015a). Essential oil from the rhizome of C.
purpurascens exerts a strong antiproliferative effect against human carci-
noma cells (Hong et al. 20145 Rouhollahi et al. 2015a). The mechanism
of essential oils in inhibiting the growth of HT 29 cells are by suppress-
ing COX-2 expression, blocking NF-Pathways B, PISK/Akt, and
ERK1/2 as well as the synergistic effect of other essential oil ingredi-
ents such as germacrone, germacrone -B, curlone, turmerone and Ar-
turmerone (Hong et al. 2014).

The dichloromethane extract of C. purpurascens inhibited the pro-
liferation of HT-29 colon cancer cells by activating the mitochondrial
death pathway through the involvement of Bcl-2/Bax/Bcl-x]1 and ROS
production, thereby inhibiting the growth of HT-29 cells. In vivo acute
toxicity eftect of C. purpurascens dichloromethane extracts provides a
safe dose of 5 g/kg. The structure of the kidneys and liver remained
normal according to histological results after administration of di-
chloromethane extract at a dose of 2 and 5 g/kg. The antiproliferative
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effect of the dichloromethane extract of C. purpurascens was assessed by
measuring the level of LDH released by HT-29 cells in the MTT assay.
After treatment with dichloromethane extract of C. purpurascens for 24
hours, HT-29 cells underwent DNA fragmentation and shrinkage, with
nuclei turning blue and phalloidin turning red. Administration of di-
chloromethane extract C. purpurascens can increase oxidative stress in
HT-29 cells at ROS level in the presence of dihydroethidium oxidation
to fluorescent ethidium in DNA due to ROS formation. Dichloro-
methane extracts C. Purpurascens at concentrations between 6.25 and 50
g/ml significantly increased cell membrane permeability and cyto-
chrome c¢ (cyt.c) release (Rouhollahi et al. 2015a). Dichlormethane ex-
tract C. purpurascens at doses of 250 mg/kg and 500 mg/kg was able to
inhibit the formation of aberrant crypt foci (ACF) in azoxymethane-
induced mice, followed by a decrease in (Proliferating cell nuclear anti-
gen) PCNA protein expression (Rouhollahi et al. 2015d).

Most of the curcuma species studied had similar chemical compo-
nents or the same isolates but the pharmacological properties were difter-
ent and some showed opposite responses. The active constituents and
underlying mechanisms responsible for anticancer properties of C. purpu-
rascens still need to be discovered, for example studies of its cytotoxic ac-
tivity against various human cancer cell lines like Hela, Coav-3, HepG2,
HI.-60 and Hep3B.

Hepatotoxic activity of C. purpurascens

The hepatotoxic effect of the ethanolic extract of C. purpurascens was
tested by measuring the levels of SGOT and SGPT through the pres-
ence or absence of liver failure in test animals. The administration of C.
purpurascens extract to increase SGOT levels in white rats can also be
influenced by the number of doses and duration of treatment. An in-
crease in SGPT or SGOT due to changes in permeability or damage to
the hepatocyte wall is used as a marker of hepatocellular development
(Rosida 2016). If there is an increase in SGOT levels, damaged body
cells will be replaced with new cells. The increase in SGPT levels that
occurred in the C. purpurascens extract was still within normal limits,
and was not an indication of impaired liver function (Suprihatin et al.
2020).

Acute toxicity studies revealed that the ethanolic extract of C. pur-
purascens was relatively safe and did not cause symptoms of poisoning or
death of animals at a dose of 5000 mg/kg BW. In addition, administra-
tion of C. purpurascens rhizome ethanol extract at a doses of 1250-5000
mg/Kg BW did not cause qualitative acute toxic symptoms such as
changes in skin and hair, behavior, excretory system, respiration, eye in-
jury, and coma and it did not interfere the growth or body weight of the
tested animals (Suprihatin et al. 2020). Increased levels of SGPT or
SGOT C. purpurascens extract had therapeutic potential effect for treat-
ment pf liver dystfunction. However, the above study results were insufti-
cient to draw meaningful conclusions. Therefore, mechanistic and up-to-
date studies were needed to understand the hepatotoxic activity better.

Antioxidant activity of C. purpurascens

Based on the DPPH test, Temu Blenyeh extract has high antioxidant ac-
tivity with an antioxidant capacity equivalent to vitamin C (Jalip et al.
2013; Pramiastuti et al. 2021). Antioxidant test conducted by Jalip et al.
(2013) showed that the methanol extract of temu blenyeh rhizome had
the highest antioxidant activity which was determined by measuring the
total of flavonoid content (measured as quercetin) and free radical scav-
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enging activity of DPPH. The total of flavonoid content with antioxidant
activity of the extract described that the antioxidant activity of the ex-
tract might be due, at least in part, to the presence of polyphenols and
flavonoids (Nahak & Sahu 2011; Khan 2012; Phuyal et al. 2020). The an-
tioxidant activity of rhizome extract was assessed based on the free radi-
cal effect of 1,1-diphenyl-2-picryl-hydrazyl (DPPH) free radical activity
(Pal et al. 2011). Antioxidant activity can be an important alternative
therapy in preventing and reducing oxidative stress in several diseases
including inflammation, cancer and cytotoxicity (Phuyal et al. 2020).
Plants with high flavonoid content will have high antioxidant activity
which generally has a high therapeutic potential (Sinaga et al. 2018;
Widyastuti et al. 2020). The antioxidant potential of C. purpurascens needs
turther research using other methods to study their mechanism of action.
Tests for antioxidant activity can use FRAP, TBA, CUPRAC, ABTS,
ORAC and others.

Antimicrobial Activity of C. purpurascens

Antimicrobial agents are substances that have the ability to inhibit or kill
the microbial growth. Many herbal plants can play a role as antimicrobial
agents. C. purpurascens rhizome extract has antibacterial and antifungal
activity. Bacterial growth that can be inhibited by C. purpurascens can be
in the form of gram-positive bacteria (Bacillus subtilzs and Staphylococcus
aureus) and gram-negative bacteria (Escherichia coli and Pseudomonas aeru-
ginosa). Candida albicans is a type of fungus whose growth is inhibited by
C. purpurascens extract.

The results of fractionation of n-hexane extract showed a minimum
inhibitory concentration (MIC) and antibacterial activity against ampicil-
lin of 2508.15 ppm for Staphylococcus aureus and 849.37 ppm for Bacillus
subtilis bacteria. Meanwhile, its antibacterial activity against gram-
negative bacteria was 1549.59 ppm for Escherichia colz; 2014,65 ppm for
Pseudomonas aeruginosa (Andriyani & Udin 2006). Thus C. purpurascens
can be said to have weak antibacterial activity due to the relatively high
concentration of extracts that inhibit bacterial growth (Andriyani &
Udin 2006). A study conducted by Vibrianti (2005)stated that the ex-
tract of C. purpurascens can inhibit the growth of the fungus Candida albi-
cans, where the extraction using solvents n hexane, ethyl acetate, metha-
nol and water (Vibrianti 2005; Suprihatin et al. 2020).

The inhibition of bacterial growth’s production may be influenced
by the content of active compounds contained in the rhizome of C. purpu-
rascens such as flavonoids, essential oils, alkaloids, terpenoids, and tan-
nins. Flavonoid compounds can damage cell walls and cause cell death
(Dermawaty 2015). Tannin compounds can damage the formation of fun-
gal conidia. The content of other compounds such as alkaloids in the rhi-
zome of C. purpurascens can denature proteins to damage enzyme activity
and cause cell death (Dermawaty 2015). The antibacterial activity of C.
purpurascens needs to be extensively studied and the mechanisms in-
volved in the antibacterial activity should be further explored.

CONCLUSIONS AND FUTURE PERSPECTIVES

C. purpurascens Blume is one of medicinal plants of the genus Curcuma
which is used empirically for the treatment of wounds, skin diseases,
itching scabies, ulcers and fever. C. purpurascens plant has a morphology
almost the same as C. longa but the shape of the rhizome is larger and
light yellow in color. The phytochemical content of C. purpurascens
includes  germacron, turmeron, curcumin, bisabalone, curlone,
sesquiterpenes, ar-turmeron, flavonoids, quinones, tannins, terpenoids,
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alkaloids and essential oils. These secondary metabolites are able to
exhibit pharmacological activities including antioxidants, anticancer,
hepatoprotective, gastroprotective, apoptogenic, anti-fungal,
antimicrobial, cytotoxis, and anti-proliperative. However, all of these
pharmacological activities have only been obtained from the activity of
the rhizome extract. Meanwhile, research on essential oils mostly only
identified the constituent components and levels of essential oils. C.
purpurascens has the potential to be explored for pharmacological testing
and its active compounds as natural medicine. Thus, a broader and more
in-depth research needs to be done to determine its therapeutic potential
or pharmacological activity.
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