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ARTICLE INFO

Background: Liverworts are a group of plants from the Marchantia genus containing various
biologically active compounds and comprised of 65 species worldwide. This plant species belongs
to the Marchantiaceae family, which was used empirically in China, North America, Ancient
Greece, and Indonesia to treat open wounds, burns, hepatotoxicity, and infection prevention.
Now, liverworts have great potential as medicinal and nutraceutical products. Purpose: Focuses
on secondary metabolites obtained from the thalloid and whole plant parts (herbs) and the
compilation of their pharmacological activities, which are still poorly documented. Review:
This review article obtained related information through extensive international journals
(online) scientific databases and offline (books) related to all searches of the species of the
genus Marchantia which included: phytochemical content (secondary metabolites) and various
pharmacological activities which were collected and compared all results of literature studies
from various aspects. Some of the secondary metabolites are Marchantin A, B, D dan E; Paleatin
B; Perrottetin F, and Plagiochin E, which have various pharmacological activities. Various results
regarding all the therapeutic properties of the genus Marchantia have been produced in the world
such as: anti-bacterial, anti-fungal, antioxidant, cytotoxic activity, anti-inflammatory, cardiotonic,
hepatoprotective, muscle relaxant, antiosteoporosis, and skin care. Conclusion: Therefore, the
potential for the development of medicinal, supplementary and nutraceutical products from
various Marchantia species is very large and broad for the future.

ABSTRAK

Latar belakang: Lumut hati adalah kelompok tumbuhan dari genus Marchantia yang
mengandung berbagai senyawa aktif biologis dan terdiri dari 65 spesies di seluruh dunia.
Jenis tumbuhan ini termasuk dalam famili Marchantiaceae, digunakan secara empiris di
Cina, Amerika Utara, Yunani Kuno, dan Indonesia untuk mengobati luka terbuka, luka bakar,
hepatotoksisitas, dan pencegahan infeksi. Saat ini, lumut hati memiliki potensi besar sebagai
obat dan produk nutraseutikal. Tujuan: Berfokus pada metabolit sekunder yang diperoleh
dari tallus dan seluruh bagian tanaman (herbal) dan kompilasi aktivitas farmakologisnya, yang
masih kurang terdokumentasi. Tinjauan pustaka: Artikel ulasan ini memperoleh informasi
terkait melalui pencarian ekstensif jurnal internasional (online) database ilmiah. Salah satu
metabolit sekundernya adalah Marchantin A, B, D dan E; Paleat B; Perrottetin F, dan Plagiochin
E., yang memiliki berbagai aktivitas farmakologis. Berbagai hasil penelitian terkait khasiat
terapeutik dari genus Marchantia telah dihasilkan di seluruh dunia seperti: anti-bakteri,
anti-jamur, antioksidan, aktivitas sitotoksik, anti-inflamasi, kardiotonik, hepatoprotektor,
relaksan otot, antiosteoporosis, dan perawatan kulit. Kesimpulan: Oleh karena itu, potensi
pengembangan produk obat, suplemen dan nutraseutikal dari berbagai spesies Marchantia
sangat besar dan luas untuk masa depan.
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INTRODUCTION

Diseases or abnormal conditions in metabolism
or other health disorders in living things, including
humans, come from damages to the physiological
system that cause a decrease or loss of function of
biomolecules in cells and tissues so that normal
biological responses do not occur. The management
of the health of a community/ country with a curative
approach can sometimes cause new problems
such as the cost of medicinal products. Individual
health can also be maintained continuously with
preventive, promotive, and rehabilitative approaches
(Hossain etal., 2013)

Various natural ingredients as part of medicine
have been used all over the world for various
therapeutic effects on diseases since ancient times, thus
have become an integral part of the ethnomedicinal
system of medicine in various regions of the world,
including China, Ayurvedic, Greek, and Indonesia
(Jamu) with only slight differences based on community
culture (Adom, 2018; Coritico and Amoroso, 2020; WHO,
1998). Medicinal products from herbal ingredients
that have become part of pharmaceutical products
with preventive, promotive, rehabilitative to curative
benefits can now be formulated into pharmaceutical
products themselves. The various herbal ingredients
are not only used as pharmaceutical products, but
also used as nutraceutical products, and supplements
that have higher promotional value because of their
functions and dosage forms that attract consumers for
their usage, safety, efficacy and quality requirements
(Rijai, 2019). Various species and certain plant parts
play an important role in preventing, alleviating, and
treating several diseases; they are stored and can be
found in various library sources, one of which can be
found in the Indonesian Herbal Pharmacopoeia book
(Pamungkas et al., 2019). Thus, medicinal products from
natural ingredients and nutraceuticals as preventive
and curative efforts in health management are the most
effective strategies, and are preferred by many people
(Riaji, 2019; Suprapti et al., 2018)

Moss plants (bryophytes) contain 24,000 species
worldwide, but they are not considered significant
enough for the economic improvement. Moss as one
type of plant that is widely used traditionally in the
world, including in Indonesia meets daily needs as food
and herbal medicine, either harvested directly from
nature or cultivated. There is still a shortage of various
processed products from liverworts for food products,
nutraceuticals, supplements, and medicinal product
preparations. Thus, it is sufficient for researchers around
the world to do extensive experimental research on
mosses, so that they can be processed into products
that have a higher selling value or increase the impact
of the economic value of various liverwort herbal plants
(Maigoda et al., 2022; Purkon et al., 2021a). Further, the
reason also comes from its relatively small size and
biomass. Indonesia uses many natural plant resources
as potential medicinal products; one of which is the

liverworts of the Marchantia genus (Fadhilla et al.,
2012; Pamungkas et al., 2019). Marchantia is a genus
of liverworts that can be easily found throughout the
world. In recent years, global research has been carried
out on the Marchantia species. Marchantia species
in various classical Greek references/ medical records
have been used as a valuable plant in applications
to heal open wounds as a prevention of bacterial
infections, inflammatory wounds, external wounds,
snake antivenom, and a remedy for liver dysfunction.
The genus Marchantia based on scientific literature is
believed to be a primitive lineage of land plants on
our planet earth millions of years ago, thus becomes
important in the genetic history of plant descent
(Bowman, 2016; Viet et al., 2022).

The literature method approach of this study is a
comprehensive and extensive review of information by
using the literature search method on several scientific
articles and reference books/ e-books related to the
genus Marchantia and related species. Phytochemical
content (secondary metabolites) and pharmacological
activity were collected online through a search of
scientific databases, including Elsevier (Mendeley),
EBSCO, Crossref, Springer, DOAJ, and Google Scholar.
While the offline literature used includes books and
e-books (Parihar and Balekar, 2016). The preliminary
written introduction contains the background, various
studies of supporting/ comparative literature, the
formulation of the problem, and the purpose of the
literature study/ review of this article. Various literature
study materials containing various explanations are
reviewed and compared in terms of time, the time
span for taking the scientific articles under study, the
place where the research is carried out, the techniques/
methods used, and the design of the literature study.

This scientific literature study presents several
secondary metabolites from liverworts of the genus
Marchantia, which are potential pharmaceutical
products with various pharmacological activities for
health maintenance to healing.

LITERATURE STUDY

The results of literature studies have shown that the
details of the pharmacological activities associated with
species of Marchantia are still poorly documented. Thus,
we have tried to collect information about therapeutic
efficacy based on the content of secondary metabolites
of this genus Marchantia, which in the future has great
potential as a medicinal/ nutraceutical product whose
dosage form can increase the product marketability to
the world market because of its function to improve
health status.

Liverworts of the Marchantia genus in Indonesia
can be obtained from several places; one of them is
from the Research Center for Plant Conservation and
Botanical Gardens - Cibodas Botanical Gardens (KRC)
- LIPI, Cianjur, West Java, which has an extensive
collection of other plants that have potential to be
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medicinal products (Lailaty et al., 2016). There are many
species of Marchantia in the Cibodas Botanical Gardens
- LIPI; one of which is Marchantia paleacea Bertol. As
shown in Figure 1, Liverworts of the Marchantia genus
are plants usually used in thalloid and whole plants
(herbs) as medicine. Plants of this genus contain a lot of
secondary metabolites, which are thought to potentially
have many pharmacological activities (Fadhilla et al.,
2012).

Figure 1. Photo of Marchantia paleacea Bertol. (a species of
Marchantia) at Cibodas Botanical Gardens - LIPI, Cianjur, West
Java, Indonesia

Marchantiophyta

Taxonomy classification of the genus Marchantia

It is classified for Plantae as a Kingdom,
Marchantiophyta as a Division, Marchantiopsida
(Hepaticopsida) as a Class, Marchantiales as an Order,
Marchantiaceae as a Family, and Marchantia as a Genus
(Raihan et al., 2018). Moreover, the relationship of
various liverwort taxa of the Marchantiophyta division
is habituated to the corrected phylogeny using various
biomolecular information by Long et al., 2016 can be
seen in Figure 2 (Bowman, 2016; Long et al., 2016).

Geographic distribution

A map of the natural distribution of liverwort
species can be seen in Figure 3. More than 111 to 455
liverwort species are in 10,000 km? worldwide, including
Indonesia. Species abundance is also an intrinsic
measure of the associated biological heterogeneity with
a particular area’s ecological, economic, and cultural
levels (Lahlou et al., 2000; Von-Konrat et al., 2008)

—Haplomitriopsida (rreubia, Haplomitrium)

Blasia

. . Sphaerocarpacus
Marchantiopsida r i b

Lunularia

(Blasiales, Sphaerocarpales,
complex thalloids)

Marchantia/ Preissia/ Bucegia
Riccia

Dumortiera

Ju ngermann iopsida (Simple thalloids, leafy liverworths)

Figure 2. Relationship of various liverwort taxa (Marchantiophyta) habituated from the corrected phylogeny using molecular data

(Long etal., 2016)

[ 111-250 liverwort species/10,000 km? 777 Centers of vascular plant species richness
Il 251-455 liverwort species/10,000 km?

Figure 3. Natural distribution map of liverwort and vascular plant species (Von-Konrat et al., 2008)
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Description of botany

Species of the genus Marchantia have a thalloid
consisting of several different layers of tissue, the
topmost of which is a chlorophyll-bearing layer which
is primarily a closed air space and communicates with
the outside through the micro hole. Rhizoids are divided
into two types, smooth and tubercular. The genital
(sexual) organs in these plants are generally united in
adjacent long-stemmed archegoniophores (Fadhilla
et al., 2012). All these species are global and globally
comprehensive in their distribution. The habitat of this
species is generally found in relatively wet/ humid,
shady areas and mainly found at an altitude of at least
2000 meters above sea level, such as wet open forests,
riverbanks, wooden rocks, or shady rocks. The genus
Marchantia is spread all over the world with about 65
species. Several species in Indonesia include Marchantia
emarginata (Marchantia palmata), Marchantia acaulis,
Marchantia paleacea Bertol. (Marchantia nepalensis),
Marchantia chenopoda, Marchantia polymorpha, and
Marchantia geminata Reinw. (Fadhilla et al., 2012;
Heinrichs et al., 2005; N. Nurhaeni et al., 2019; Solihat
and Kurnia, 2021).

RESULT

Phytochemicals and its biological activities

The results of the literature study provide several
secondary metabolites from plants of the genus
Marchantia, which have various therapeutic efficacy.
The main requirements for medicinal and nutraceutical
products are efficacy, safety, and quality (Ahmed et al.,
2019; Altemimi et al., 2017; Rijai, 2019). The extraction
process is one of the first essential steps in preparing
plant test preparations. Several researchers have made
considerable efforts to find an efficient extraction
method to obtain the right amount of content and
high efficacy. The selection of the suitable solvent is
significant because if the selected solvent is not suitable,

QN
R OH

(1). R1=R2=H (3). R=H (Marchantin D) (5).7:8'-

(Marchantin A) (4). R=Me (Marchantin E) ~ dehydromarchantin A
(2).R1=H, R2=0OH

(

Marchantin B)

(6). Isomarchantin C (7). Paleatin B

the results obtained are minor or not obtained at all
(Vishiya N, 2018; Yang et al., 2021).

Flavonoids which are one of the main constituents
of Marchantia consist of quercetin, luteolin, apigenin,
and glycosides (Cao et al, 2007). Secondary
metabolite compounds from thalloid or whole plant
(herb) liverwort Marchantia polymorpha and other
Marchantia species are extracted with certain solvents
which include: Marchantin A, B, D, and E, as well as
Perrottetin F and Paleatin B which belong to the acyclic
bis-bibenzyl group and 7’,8’-dehydromarchantin A. The
molecular structure of each of these compounds can be
seen in Figure 4.

Marchantin A is a simple phenolic compound that
is found in almost all types of Marchantia liverworts.
Marchantin A and Plagiochin E (macrocyclic bis-
bibenzyl) which have been isolated from the species
M. emarginata and M. polymorpha have been known to
have anticancer and antifungal efficacy (Asakawa, 2008;
Wu et al., 2008). A study with the extraction process
with ether solvent on M. polymorpha and with Gas
chromatography-mass spectrometry/GC-MS showed
the presence of several types of isoprenoid compounds
as shown in Table 1 (Suire et al., 2000). The use of the
Supercritical Fluid Extraction (SFE; CO2) method and
the solvent extraction process with petroleum ether
on Marchantia convoluta produced certain essential
oils. Eleven (11) compounds were identified (using GC-
MS), making up 73.62% of SFE extract. The compounds
22.23-dihydro-stigmasterol (31.26%), n-hexadecanoic
acid (20.35%), stigmasterol (4.55%), and octadecanoic
acid (5.75%) were obtained by the previously mentioned
method. For comparison, hexadecanoic acid ethyl esters
(36.97%), ethyloleic (10.47%), E-11-hexadecenoic acid
ethyl esters (9.77%), and linoleic acid ethyl esters (4.63%)
were obtained with solvents containing petroleum ether
in different literatures (Cao et al.,, 2007). A summary of
the content of secondary metabolites obtained with
certain types of solvents (or extraction processes) can

be seenin Table 1.
OH
OH 0. R
HO Ho O
(

8). R=0OH
(Acyclic bis-bibenzyls) (Perrottetin F;
Acyclic bis-bibenzyls)

Figure 4. Secondary metabolite compounds from thalloid or whole plant (herb) liverwort Marchantia polymorpha and other
Marchantia species are extracted with certain solvents which include: (1). Marchantin A, (2). Marchantin B, (3). Marchantin D, (4).
Marchantin E, (5). 7'8'-dehydromarchantin A, (6). Isomarchantin C and acyclic bis-bibenzyls such as (7). Paleatin B and (8).
Perrottetin F
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Table 1. Content of secondary metabolites and solvent types of Marchantia species

Species of Secondary Metabolite Type of Extracting Ref.
Marchantia Compounds Solution/Extraction Methods
Marchantia Cyclic bis-bibenzyls; Methanol (Asakawa, 2008)
polymorpha Marchantin A (MA); MB-G;
Marchantin B; Marchantin D;
Marchantin E; Acyclic bis-biben-
zyls; Perrottetin F; Paleatin B
Marchantia Isoprenoid compounds, including Ether (GC-MS) (Suire et al., 2000)
polymorpha thujopsene, acoradiene,
[B-chamigrene, cuparene, 3-hi-
machalene, y-cuprenene, dan
a-chamigren-9-one
Marchantia paleacea = Marchantin A (MA); Marchantin B; Methanol (Asakawa, 2007)
Marchantin D; Marchantin E;
Acyclic bis-bibenzyls such as
Perrottetin F dan Paleatin B
Marchantia Marchantin A Methanol (Asakawa, 2007)
chenopoda archantin
Marchantia plicata Marchantin A Methanol (Asakawa, 2007)
Marchantia tosana Marchantin A Methanol (Asakawa, 2007)
Whole species of Marchantin A dan related to Ethyl Ether (Colegate and
Marchantia cyclic bis-bibenzyls Molyneux, 2008)
Marchantia 22,23-dihydro-stigmasterol Supercritical (carbon dioxide)
convoluta (31.26%), n-hexadecanoic acid Fluid Extraction (SFE) Methods
(20.35%), stigmasterol (4.55%) and
octadecanoic acid (5.75%)
Hexadecanoic acid ethyl ester Petroleum Ether Extraction (Caoetal., 2007)
(36.97%), ethyloleate (10.47%), (PEE)
E-11-hexadecenoic acid ethyl ester
(9.77%) and linoleic acid ethyl
ester (4.63%)
DISCUSSION

Use in ethnomedicine

Mosses, especially liverworts and moss, are sources
of biologically active constituents associated with
pharmaceutical products. In recent years, liverworts
contain many mono-, di- and lipophilic sesquiterpenoid
volatile oil compounds such as bibenzyls, benzoates,
cinnamates, and naphthalenes (Gahtori and Chatuverdi,
2011;Yayintas and Irkin, 2018).

Bryophytes are used in ethnopharmacological
therapy in Indonesia, China, North America, India, and
Greece (Fadhilla et al., 2012; Sabovljevic et al., 2011).
Even though it is used as a traditional medicine on an

empirical basis, research in moss as a treatment is still
not fully explored. There are still many opportunities
for various forms of research (Mishara et al., 2014).
According to the existing literature, as much as 28%
of it examined the exploration and medical use of
mosses by North American natives, followed by China
as much as 27%. Although they have long been used
traditionally for medicine, the effective use of mosses in
medicinal products is still minimal due to the absence
of ethnomedicinal data and the lack of availability
of cultivation of these materials (M. et al., 2016). The
ethnomedicinal use of Marchantia liverworts can be
seen in Table 2



179 Dicki Bakhtiar Purkon et al. | Journal of Vocational Health Studies 05 (2022): 174-185

Table 2. The ethnomedicinal use of Marchantia species

Species of the Parts Medicinal uses

Marchantia genus  used

Countries that Ref.

traditionally use the Marchantia genus

Marchantia Whole Treatment of liver Chinese (Guangxi Zhuang autonomous (Asakawa,
polymorpha plant disease, insect bites,  district), Indonesia, India (the Khamti tribe  2008; Tag et
healing external of Lohit valley forest in eastern Arunachal al., 2007)
wounds, broken Pradesh), North America (Natives), and
bones, snakebites Ancient Greek
antivenom,
anti-inflammatory.
Marchantia Whole Treatment of Chinese (Guangxi Zhuang autonomous (Asakawa,
convoluta plant hepatitis infection, district), North America (Natives), and 2008; Yayin-
fever symptoms, and Ancient Greek tas and Irkin,
gastric disorders. 2018)
Marchantia palmate  Whole Treatment of acute India (the Khamti tribe of Lohit valley for- (Sabovlje-
plant inflammation caused  est in eastern Arunachal Pradesh), North vicetal.,
by fire, heat, and skin America (Natives), and Ancient Greek 2011;Tag et
tumors. al., 2007)
Marchantia Whole Reducing acute Chinese (Guangxi Zhuang (Sabovljevic
paleacea plant inflammation caused autonomous district), North America etal., 2011)

by various causative
factors.

(Natives), Indonesia, and Ancient Greek

Pharmacological study

Based on searches in several scientific journals, the
authors found that various parts of the liverworts of
the Marchantia species have various pharmacological
activities, which can be seen in Table 3.

- Anti-microbial and anti-fungal activity

Escherichia coli, Proteus mirabilis (Gram negative),
and Staphylococcus aureus (Gram positive) which are
three different types of bacteria and also Aspergillus
flavus, Aspergillus niger, Candida albicans, and
Trychophyton mentagrophyte which are four types of
fungi were successfully tested with methanol extract.
The test results showed that the test extract had efficacy
against all the tested microorganisms. The best activity
was shown against Staphylococcus aureus bacteria.
The high inhibition of Fusarium oxysporium (76.40%)
was also shown from the plant species Marchantia
polymorpha which was extracted with methanol and
flavonoid-free extracts. Further, these two extracts
can perfectly inhibit the growth of Rhizoctonia solani
(Asakawa, 2012; Mewari and Kumar, 2011).

Streptococcus viridans, S. pyogenes, S. faecalis, and
Staphylococcus aureus which are Gram positive bacteria
were tested with Marchantin A compound which
inhibits colony propagation/ has antibacterial efficacy.
Marchantin A was also tested against several gram-
negative bacteria, namely: Escherichia coli, Pseudomonas
aeruginosa, Neisseria meningitidis, Pasteurella multocida,
Haemophilus influenzae, Proteus mirabilis, Pasteurella
multocida, and Pseudomonas aeruginosa. The level
of effectiveness of Marchantin A compounds against
Neisseria meningitidis and Haemophilus influenzae has
relatively moderate activity. The results of other research
reports indicate that the symptoms of diseases caused

by Gram positive bacteria (Staphylococcus aureus and
Streptococcus pyogenes) and some of the Gram negative
bacteria mentioned above can be treated by Marchantin
A (Kamory et al., 1995).

Marchantia palmate was tested for potential
anti-bacterial activity using five (5) different solvents
against four human Gram negative pathogenic
microorganisms, namely: Escherichia coli, Pseudomonas
aeruginosa, Proteus mirabilis, Klebsiella pneumonie and
two microscopic Gram positive organisms Bacillus
subtilis and Staphylococcus aureus. The five types in
the above test were: water solvent, methanol, acetone,
benzene, and petroleum-ether. Anti-bacterial activity
has been demonstrated in the relatively large activity
of each microorganism of this plant. The methanol
extract in the anti-bacterial activity test of Eschericia
coli has shown its efficacy, and the petroleum ether
extract has the lowest efficacy against Klebsiella
pneumonie bacteria (Alam et al., 2012). Anti-bacterial
activity tests were also carried out on Escherichia coli, S.
Typhimurium, S. aureus, and Bacillus enteritidis bacteria
from the Marchantia convoluta extract (Xiao et al., 2005).
Significant antibacterial activity against Acinetobacter
calcoaceticus was shown by the compound Marchantia
A obtained from the genus Marchantia. Several species
of the Marchantia genus that have been isolated and
tested positive for Marchantin A secondary metabolites
are: Marchantia chenopoda, Marchantia polymorpha,
Marchantia paleacea, Marchantia plicata, and Marchantia
tosana (Asakawa, 2007; Alam et al., 2012).

Most of the anti-bacterials of plant origin are
secondary metabolites of the phenolic and terpenoid
groups (Fadhilla et al., 2012). The anti-bacterial
mechanism of phenolic compounds (e.g., Marchantin
A) and terpenoids are to damage the cell membrane
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composition and interfere with the active transport and
proton forces in the bacterial cytoplasmic membrane.
Furthermore, these compounds will denature and
inactivate proteins such as enzymes to affect bacterial
metabolism (Garcia-Ruiz et al., 2012).

Plagiochin E, a macrocyclic bis(bibenzyl) has efficacy
as an antifungal isolated from Marchantia polymorpha
L. at a dose of 16 mg/L on the formation of chitin cell
walls of C. albicans. The process of membrane/ cell wall
formation in fungi, inhibition of cell wall and septal
maturation, and inhibition of shoot formation can
be disrupted throughout the entire process by chitin
compounds. In addition, the process of division and
growth of fungal cells can also be inhibited by chitin
compounds (Wu et al., 2008). Wu et al. (2009) also
described that when Candida albicans was exposed
to Plagiochin E, there was a decrease in mitochondrial
ATP levels due to an inhibitory effect on mitochondrial
dehydrogenase activity and an increase in mitochondrial
FOF1-ATPase. Thus, this suggests the procedure of
antifungal action of Plagiochin E (Wu et al., 2009). The
process of cell death (apoptosis) in the fungus Candida
albicans begins through the metacaspase pathway
(Wu et al., 2009). Sun et al. (2009) provided a detailed
description on Candida albicans related to the antifungal
activity of Plagiochin E with fluconazole compounds. The
results showed that Plagiochin E increased the antifungal
activity of fluconazole by interfering with the ergosterol
biosynthetic instrument.

Aspergillus versi color, Trichoderma viride,
Penicillium funiculosum, Aspergillus fumigatus, and
Penicillium ochrochloron are five fungal species tested
for colony growth inhibition by Marchantia polymorpha
extract. The results showed anti-fungal activity against
the five fungal species. From other research conducted
in vitro, Marchantia polymorpha activity showed better
antifungal activity than some extracts from other species
of plant simplicia (Sabovljevic et al., 2011).

Methanol and chloroform extracts from Marchantia
polymorpha have been tested for anti-fungal and
potential to inhibit bacterial growth against Gram
negative bacteria (Xanthomonas oryzae, Pasturella
multocida) and several types of fungi (Fusarium
oxysporum, and Sclerotium rolfsii). The two extracts
showed consequential anti-bacterial activity against
Xanthomonas oryzae and Pasturella multocida and
anti-fungal against fungal species Sclerotium rolfsii
and Fusarium oxysporum. So these results show great
potential for Marchantia polymorpha to be developed
in broad-spectrum anti-microbial formulations in the
future (Gahtori and Chatuverdi, 2011).

« Antioxidant activity

Plant species of the genus Marchantia are
prosperous sources of herbal antioxidant substances
such as flavonoids, tannins, and phenolics which play
a major part as antioxidant agents, thus make the
plants as free radical scavenger properties. Marchantia

polymorpha for DPPH radical scavenger and antioxidant
activity of ABTS has shown the IC50 value in the
methanol extract of Marchantia polymorpha is 0.4495 +
0.029 mg/mL, and the extract of ethyl acetate is 0.2756 +
0.01 mg/mL. Meanwhile, the results of ABTS antioxidant
activity showed the IC50 value of the Marchantia
polymorpha methanol extract of 0.2441 + 0.009 mg/mL
and the ethyl acetate extract of 0.2126 + 0.01 mg/mL.
This examination determined the free radical scavenger/
antioxidant activity of Marchantia polymorpha. The
methanolic extract of thalloid Marchantia polymorpha
produces luteolin compounds which are polyphenolic
compounds. In addition, from the thallus of this species,
other phenolic compounds were obtained, namely:
gallate, vanillate, chlorogenic, cinnamic, protocatechol,
coumarate, ferulate, sinapic, caffeate, and hydroxyl
benzoate which have close associations with antioxidant
activity (Gokbulut et al., 2012).

» Muscle relaxant activity

There is a structural relationship between the
relaxant pharmacological activity of Marchantin A and
cyclic bis-bibenzyls with the alkaloid tubocurarine.
Most astoundingly, Marchantin A and trimethyl ether
of Marchantin A also exhibited muscular relaxant
activity. Trimethyl ether of Marchantin A compound
at a concentration of 2 x 10-7 - 2 x 10-4 M in Ringer’s
solution added with nicotine (10-5 —=10-4 M) increased
the efficacy of muscle relaxants. In addition to frogs,
Marchantin A and its trimethyl ether also had muscular
relaxant activity in-vivo (mice). The mechanism of action
of Marchantin A and its trimethyl ether is still unknown
(Asakawa, 2008; Colegate and Molyneux, 2008).

« Cathepsin L dan B inhibitor activity

Marchantin compound has Cathepsin L
and B inhibitory activity that correlates with
osteoporosis (Katsunuma, 1997) and allergies
(Matsunaga et al., 1993). Marchantin is a natural
chemopreventive compound that has inhibitory activity
on the enzyme. Isomarchantin C had the most potent
inhibitory effect on each of these enzymes (95% for
Cathepsin L and 93% for Cathepsin B at 10-5 M).

« Cardiotonic activity

Marchantin A exhibits cardiotonic activity that
increases coronary blood flow by 2.5 mL/min at 0.1 mg
dose (Asakawa, 2007).

« Anti-inflammatory activity

Marchantia palmata is used in treating acute
inflammation caused by fire or hot water. M. polymorpha
relieves pain due to acne on the face or other body,
which uses the same as M. palmate. There was
research related to the use of albumin denaturation
inhibition method as an anti-inflammatory activity test
method that was carried out on the ethanol extract
of M. polymorpha. The albumin synthesis process was
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inhibited by M. polymorpha extract which depended
on the extract dose. Therefore, the anti-inflammatory
activity produced was comparable to the anti-
inflammatory activity of the drug compound sodium
diclofenac (Tag et al., 2007).

« Cytotoxic (anti-cancer) activity

Three types of extracts from the Marchantia
convoluta plant, namely petroleum ether, ethyl acetate
and n-butanol were then tested for their cytotoxic
activity against human lung carcinoma cells (H1299) and
relatively small liver carcinoma cells (HepG2). Cytotoxic
activity and cell viability were significant in ethyl acetate
extract compared to other extracts against lung and
liver carcinoma cells (Lahlou et al., 2000). Marchantia
polymorpha, showed anti-cancer activity against
human nasopharyngeal carcinoma (Jensen et al., 2012).
Marchantia paleacea, Marchantia polymorpha, and
Marchantia tosana produced Marchantin A compounds
that have shown cytotoxic activity against leukemia cells
(Asakawa, 2007). Marchantin A was obtained from the
species M. polymorpha in Iceland, and it was found that
Marchantin A promoted decreased cell viability of breast
cancer cell lines A256, MCF7, and T47D. Fluorescence
microscopy confirmed the antimicrotubular effect of
Marchantin A (Jensen et al., 2012).

» Hepatoprotective activity

In Marchantia convoluta simplicia, research has
been carried out to protect the liver and treat skin
swelling ethnomedicinally in China. Xiao (2005) has
examined the pharmacological activity of the secondary
metabolites of the flavonoid Marchantia convoluta. High
doses of M. convoluta (40 g/mL) succeeded in reducing
the activity of SGPT/ALT and SGOT/AST enzymes in the
blood serum of rats with acute hepar injury caused by
CCl4 and improving the total protein (TP) and alkaline
phosphatase (ALP) content (Fernando and Soysa, 2014;
Jian-Bo et al., 2005; Karmakar et al., 2020; Purkon et al.,
2021b).

« Other therapeutic effects

M. polymorpha is used as an antipyretic activity,
hepatoprotector, antidote and antivenom for snakebite,
diuretic, and used to heal wounds, fractures, burns and
open wounds (Asakawa, 2008). Liverworts such as M.
tosana exhibit antifungal, antimicrobial, and antitumor
activity (Lahlou et al., 2000). M. paleacea has been
used as an antibacterial against pathogenic bacteria and
food spoilers in Indonesia (Fadhilla et al., 2012).

Table 3. Summary of Marchantia species and their biologicalactivity (pharmacological activities)

Species of the Parts Dose Extract Medicinal uses Ref.
Marchantia genus used concentration
Marchantia Thalloid 5.30-23.7 ug/mL  Methanol  Anti-HIV-1 activity (for the (Asakawa,

polymorpha

Marchantin A, B, D, paleatin B and 2007)
perrottetin F compounds).

Thalloid 14.4-97.5uM  Methanol = DNA polymelase (3 inhibitory (ID50) (Asakawa,
(for the Marchantin A, B, D, paleatin 2007)
B, and perrottetin F compounds).

Thalloid 3.7-20 uM Methanol  Cytotoxic (against KB cell and (Asakawa,
P-388) (for the Marchantin A, B, D, 2007)
paleatin B and perrottetin F com-
pounds).

Whole n/a Methanol  Antipyretic, hepatoprotective, anti- (Asakawa,

plant dote, diuretic activity, used to heal 2008)
cuts, fractures, antivenom for snake
bites, burns, and open wounds.

M. polymorpha, M. Thalloid Dose concentra- Methanol  Anti-bacterial  activity against (Asakawa,

tion data are list-
ed respectively
in the test
results column

paleaceaq,

M. chenopoda,

M. plicata and M.
tosana containing
Marchantin A

Acinetobacter calcoaceticus (6.25 2007)
pug/mL), Alcaligenes faecalis (100
pg/mL), Bacillus cereus (12.5 pg/
mL), Bacillus megaterium (25 pg/
mL), Bacillus subtilis (25 ug/mL),
Cryptococcus neoformans (12.5 pg/
mL), Enterobacter cloacae (100 pg/
mL), Escherichia coli (100 pg/mL),
Proteus mirabilis (100 pg/mL), Pseu-
domonas aeruginosa (100 pg/mL),
Salmonella typhimurium (100 pg/
mL), Staphylococcus aureus (3.13-
25 ug/mL).
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The continuation of Table 3
Species of the Parts Dose Extract Medicinal uses Ref.
Marchantia genus used concentration
M. polymorpha, Thalloid Dose concen-  Methanol Anti-fungal activity against (Asakawa,
M. paleaceaq, tration data are Alternaria kikuchiana (MIC 100 2007)
M. chenopoda, listed respective- pg/mL), Aspergillus fumigatus
M. plicata and ly in the test (MIC 100 pg/mL), Aspergillus
M. tosana results column niger (25-100 ug/mL), Candida
containing albicans, Mirosprorum gypseum,
Marchantin A Penicillium chrysogenum (100 pg/
mL), Piricularia oryzae (12.5 pg/
mL), Rhizoctonia solani (50 pg/mL),
Saccharomyces cerevisiae, Sporo-
thrix schenckii (100 pg/mL) and
the dermatophytes Trichophyton
mentagrophytes (3.13 ug/mL) and
Trichophyton rubrum (100 pg/mL).
Marchantia Thalloid Dose concen- Methanol Anti-bacterial activity (Gram (Gahtori
polymorpha L. tration data are and negative) against Xanthomonas and
listed respective-  Chloro-  oryzae [11.58% Inhibition; 2.50 ug/ Chatuverdi,
ly in the test-re- form mL (MIC) & 2.75 pg/mL (MBQ)], 2011)
sults column Pasturella multocida (12.55% inhi-
bition; 1.25 pg/mL (MIC) & 1.25 pg/
mL (MBQ)]
Marchantia Thalloid Dose concen-  Methanol Anti-fungal activity against (Gahtori
polymorpha L. tration data are and Sclerotium rolfsii (32.65% inhibi-  and Chatu-
listed respective-  Chloro- tion; 4.50 ug/mL) and Fusarium verdi, 2011)
ly in the test form oxysporum (33.44% inhibition; 0.65
results column pg/mL)
Species of Whole  ID502.0-95.09/ Methanol Calmodulin Inhibitory Activity (Asakawa,
Marchantia plant mL 2007)
containing 76-84% on 10-6 Methanol 5-lipoxygenase inhibitory Activity
Marchantin D and E mol
Species from Whole Dose concen-  Methanol Cyclooxygenase inhibitory (Asakawa,
Marchantia contain plant tration data are activity: Marchantin A (IC50 46.4 2008)
phenolic compounds listed respective- UM); Marchantin B (55.9 uM) and
(bis-bibenzyls group) ly in the test-re- Marchantin E (58.0 uM)
sults column
Species from Whole 2x10-7to 2 x Ethyl Muscle relaxing activity (Asakawa,
Marchantia plant 10-4 M in ringer Ether (in-vitro and in-vivo test in mice) 2008;
containing solution Colegate
Marchantin A and and
related cyclic Molyneux,
bis-bibenzyls 2008)
Species from Whole 95% for Methanol Cathepsin L and B inhibitory Katsunu-
Marcha{vtia plant cathepsin L and activity ma, 1997;
containing 93% for
Isomarchantin C cathepsin B at (Asakawa,
10-5M 2007)
Species of Whole 0.1 mg dose Methanol Cardiotonic activity (Asakawa,
Marchantia plant (increase coro- 2007)
containing nary blood flow
Marchantin A 2.5 mL/min)
Marchantia Whole  PlagiochinEata n/a Antifungal against Candida (Wu etal.,
polymorpha plant dose of 16 mg/L albicans 2008)
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CONCLUSION

Natural resources, especially the Marchantia
species of liverworts, are still considered potential
candidates for discovering and developing preventive,
promotive, rehabilitative, and curative medicinal
products. The content of secondary metabolites that are
already known from this genus and have the potential
to become medicinal/ nutraceutical products are:
Marchantia A, B, D and E; Isomachantin C; Plagiochin
E; Paleatin B and Perrottetin F. The pharmacological
activities obtained were also quite a lot which included:
anti-bacterial, antifungal, antioxidant, cytotoxic activity
(anti-cancer), anti-inflammatory, cardiotonic activity,
muscle relaxant activity, hepatoprotector, the inhibitory
activity of Cathepsin L and B (antiosteoporosis).
Medicinal/ nutraceutical products with these functions
can be formulated in certain dosage forms, such as
functional foods, supplements, and traditional medicinal
products. Some researchers believe that bioactive
phytochemicals are responsible for the actions of these
various pharmacological activities. More work is needed
to isolate other active substances, in-vivo preclinical
testing for the results of studies that have only reached
in-vitro tests and clinical trials of secondary metabolites
with therapeutic effects from this Marchanti species.

ACKNOWLEDGMENTS

The author would like to acknowledge LPPM
Institut Teknologi Bandung, UPPM Poltekkes Kemenkes
Bandung, and Research Center for Plant Conservation
and Botanical Gardens - Cibodas Botanical Gardens
(KRC) - LIPI, Cianjur, West Java for the support and
the provision of facilities (there is no funding for this
research).

REFERENCES

Adom, D., 2018. Traditional Cosmology and Nature at
The Bomfobiri Wildlife Sanctuary of Ghana. Nat.
Conserbation Res. Vol.3(1), Pp. 35-37.

Ahmed, M., Sikandar, A., Igbal, M.F., Javeed, A., 2019.
Phytochemical Screening, Total Phenolic and
Flavonoids Contents and Antioxidant Activities of
Citrullus colocynthis L. and Cannabis Sativa L. Appl.
Ecol. Environ. Res. Vol.17(3), Pp. 6961-6979.

Alam, A., Sharma, V., Sharma, S.C., Kumari, P., 2012.
Antibacterial Activity of The Alcoholic Extracts
of Entodon nepalensis Mizush. Against some
Pathogenic Bacteria. Rep. Opin. Vol.4(10), Pp. 44-47.

Altemimi, A., Lakhssassi, N., Baharloue, A., Watson,
D.G., Lightfoot, D.A., 2017. Phytochemicals:
Extraction, Isolation, and Identification of
Bioactive Compounds from Plant Extracts.
Plants. Vol.6(4), Pp. 1-23.

Asakawa, Y., 2007. Biological Active Compounds from
Bryophytes. Pure Appl. Chem. Vol.79(4), Pp. 557-
580.

Asakawa, Y., 2008. Liverworts-Potential Source of
Medicinal Compounds. Curr. Pharm. Des. 3067-
3088.

Asakawa, Y., 2012. Liveworths-Potential Source of
Medicinal Compounds. Med. Aromat. Plants
Vol.1(3), Pp. 3067-3088.

Bowman, J.L., 2016. A Brief History of Marchantia from
Greece to Genomics. Plant Cell Physiol Vol.57(2),
Pp.210-229.

Cao, H., Xiao, J.B., Xu, M., 2007. Comparison of Volatile
Components of Marchantia convulta Obtained
by Supercritical Carbon Dioxide and Petrol Ether
Extraction. J. Food Compos. Anal. Vol.20(1), Pp. 45-
51.

Colegate, S.M., Molyneux, R.J., 2008. Bioactive Natural
Products-Detection, Isolation, and Structural
Determination, 2nd ed. CRC Press.

Coritico, F., Amoroso, V.B., 2020. Threatened Lycophytes
and Ferns in Four Protected Areas of Mindanao,
Philippines. Nat. Conserv. Res. Vol.5(4), Pp. 78-88.

Fadhilla, R., Iskandar, E.A., Kusumaningrum, H.D., 2012.
Tumbuhan Lumut Hati (Marchantia paleacea)
terhadap Bakteri Patogen dan Perusak Pangan. J.
Teknol. dan Ind. Pangan Vol.23(2), Pp. 126-131.

Fernando, C.D., Soysa, P., 2014. Total Phenolic, Flavonoid
Contents, In-vitro Antioxidant Activities and
Hepatoprotective Effect of Aqueous Leaf Extract
of Atalanta ceylanica. BMC Complement. Altern.
Med. Vol.395.

Gahtori, D., Chatuverdi, P., 2011. Antifungal and
Antibacterial Potential of Methanol and Chloroform
Extracts of Marchantia polymorpha L. Arch. Pathol.
Plant Prot. Vol.44(8), Pp. 726-731.

Garcia-Ruiz, A., Cuevaa, C,, M,, E., Gonzéalez-Rompinelli,
Yuste, M., Torres, M., J.Martin-Alvarez, P., Bartolomé,
B., Moreno-Arribas, M.V., 2012. Antimicrobial
henolic Extracts able to Inhibit Lactic Acid bacteria
Growth and Wine Malolactic Fermentation. Food
Control Vol.28(2), Pp. 212-219.

Gokbulut, A., Satilmis, B, Batcioglu, K., Cetin, B., Sarer,
E., 2012. Antioxidant and Lutein Content of
Marchantia Polymorpha L. TUBITAK (Turk J Biol)
Vol.36, Pp. 381-385.

Heinrichs, J., Gradstein, S.R., Wilson, R., Schneider, H.,
2005. Towards a Natural Classification of Liverworts
(Marchantiophyta) based on The Chloroplast Gene
RBCL and Tatipamula. Cryptogam. Bryol. Vol.25(2),
Pp. 131-150.

Hossain, M.A., Al-Ragmi, K.A.S., Al-Mijizy, Z.H., Weli,
A.M., Al-Riyami, Q., 2013. Study of Total Phenol,
Flavonoids Contents and Phytochemical Screening
of Various Leaves Crude Extract of Locally Grown.
Asian Pac. J. Trop. Biomed. Vol.3(9), Pp. 705-710.


https://doi.org/10.24189/ncr.2018.005
https://doi.org/10.15666/aeer/1703_69616979
https://www.academia.edu/2224298/Antibacterial_activity_of_the_alcoholic_extracts_of_Entodon_nepalensis_Mizush_against_some_pathogenic_bacteria
https://doi.org/10.3390/plants6040042
https://doi.org/10.2174/138161208786404272
https://doi.org/10.1351/pac200779040557
https://doi.org/10.2174/138161208786404272
https://doi.org/10.1093/pcp/pcv044
https://doi.org.10.1016/j.jfca.2006.06.004
https://doi.org.10.1016/j.jfca.2006.06.004
https://doi.org/10.6066/jtip.2012.23.2.126
https://doi.org/10.1186/1472-6882-14-395
https://doi.org/10.1080/03235408.2010.516083
https://doi.org/10.1016/j.foodcont.2012.05.002
https://doi.org/10.3906/biy-1106-15
https://sciencepress.mnhn.fr/sites/default/files/articles/pdf/cryptogamie-bryologie2005v26f2a2.pdf
https://doi.org/10.1016/S2221-1691(13)60142-2

Dicki Bakhtiar Purkon et al. | Journal of Vocational Health Studies 05 (2022): 174-185 184

Jensen, S., Omasdottir, S., Thorsteinsdottir, J.B.,
Ogmundsdottir, H.M., Olafsdotttir, E.S., 2012.
Synergistic Cytotoxic Effect of The Microtubule
Inhibitor Marchantia A from Marchantia
polymorpha and The Aurora Kinase Inhibitor
MLN8237 on Breast Cancer Cells in Vitro. Planta
Med. Vol.78(5), Pp. 448-454.

Jian-Bo, R., F.-L., M., X., 2005. Anti-Hepatitis B Virus
Activity of Flavonoids from Marchantia convoluta.
Iran. J. Pharmacol. Ther. Vol.4(2), Pp. 128-131.

Kamory, E., Keseru, G.M., Papp, B., 1995. Isolation and
Antibacterial Activity of Marchantin A, A Cyclic
Bis(bibenzyl) Constituent of Hungarian Marchantia
polymorpha. Planta Med. Vol.61(4), Pp. 387-388.

Karmakar, S., Paul, S., Biswas, N.M., Khanam, J., Kar, S.K.,
Mukherjee, H., Poddar, S., 2020. A Pharmacological
Audit and Advancement on The Recent Trend of
Research on Ficus benghalensis L. including Its In-
vitro Hepatoprotective Activity. Clin. Phytoscience
Vol.6(1), Pp. 1-13.

Katsunuma, N., 1997. Molecular Mechanisms of Bone
Collagen Degradation in Bone Resorption. J. Bone
Miner. Metab. Vol.15, Pp. 1-8.

Lahlou, E., Hashimoto, T., Asakawa, Y., 2000. Chemical
Constituents of The Liverworts Plagiochasma
japonica and Marchantia toscana. Hattori
Shokubutsu Kenkyujo Hokoku Vol.275(88), Pp.
271-275.

Lailaty, 1.Q., Muhaimin, M., Handayni, A., Efendi, M.,
Nadhifah, A., Noviady, I., 2016. Potensi Tumbuhan
Koleksi Kebun Raya Cibodas sebagai Obat
Antimalaria Masa Depan. J. Tumbuh. Obat Indones.
J. Indones. Medicial Plant Vol.9(1), Pp. 37-57.

Long, D.G,, Forrest, L.L., Villarreal, J.C., Crandall-Stotler,
B.J., 2016. Taxonomic Changes in Marchantiaceae,
Corsiniaceae and Cleveaceae (Marchantiidae,
Marchantiophyta). Phytotaxa Vol.252(1), Pp. 077-
080.

M., G.G., S., M.G., Lawarence, B., Kumara, M., 2016.
Bryophytes, The Ignores Medicinal Herbals of
The Biological World - A Search at Neyyar Wildlife
Sanctuary, Trivandrum, Kerala. Kongunadu Res. J.
Vol.(3)1, Pp. 22-25.

Maigoda, T., Judiono, J., Purkon, D.B., Haerussana,
A.N.E.M., Mulyo, G.P.E., 2022. Evalution of Peronema
canescens Leaves Extract:Fourier Transform
Infrared Analysis. Open Access Maced. J. Med. Sci.
Vol.10(A), Pp. 117-124.

Matsunaga, Y., Saibara, T., Kido, H., Katunuma, N.,
1993. Participation of Cathepsin B in Processing
of Antigen Presentation MHC Class II. FEBS Lett.
Vol.324(3), Pp.325-330.

Mewari, N., Kumar, P., 2011. Evaluation of Antifungal
Potential of Marchantia polymorpha L. Arch.
Phytopathol. Plant Prot. Vol.44(8), Pp. 804-812.

Mishara, R., Pandey, V.K., Chandra, R., 2014. Potential of

Bryophytes as Therapeutics. Interantional J. Pharm.
Sci. Res. Vol.5(9), Pp. 3584-3593.

Nurhaeni, N., Hardi, J., Gladys, G., 2019. Uji Aktivitas
Antioksidan Ekstrak Lumut Hati (Marchantia
polymorpha). KOVALEN J. Ris. Kima Vol.5(3), Pp.
315-321.

Pamungkas, B.T., Muktiwardojo, M., Rostinawati, T., 2019.
Review:Antibacterial Activities of Various Parts of
Mengkudu (Morinda citrifolia L.) Plants on Some
Species of Bacteria. J. Trop. Pharm. Chem. Vol .4(5),
Pp. 244-249.

Parihar, G., Balekar, N., 2016. Calotropis Procera:A .
Phytochemical and Pharmacological Review’s
Liverwoth Ethanol Extract in BALB/c Mice. Thai J.
Pharm. Sci. Vol.40(3), Pp. 115-131.

Purkon, D.B., Iwo, M.l.,, Soemardhi, A.A., Rahmawati,
S.F., Fadhillah, F.M., Nadhifah, A., 2021a.
Immunostimulant Activity of Marchantia paleacea
Bertol. Herb Liverworth Ethanol Extract in BABLB/c
Mice. Indones. J. Pharm. Vol.32(4), Pp. 464-473.

Purkon, D.B., Kusmiyati, M., Trinovani, E., Fadhillah, F.M.,
2021b. Peningkatan Pemahaman dan Keterampilan
Mitra Posyandu dalam Pembuatan Minuman
Tradisional Herbal sebagai Imunostimulan. J.
SOLMA Vol.10(2), Pp. 210-219.

Raihan, C., Nurasiah, N., Zahara, N., 2018.
Keanekaragaman Tumbuhan Lumut (Bryophyta)
di Air terjun Peucari Bueng Jantho Kabipaten Aceh
Besar. Prosding Semin. Nas. Biot. Vol.6(1), Pp. 439-
451.

Riaji, L., 2019. Review of Phytochemicals and Its Biologjical
Activities and Contemporary Nutraceuticals.
Jouranl Triopical Pharm. Chem. Vol.4(6), Pp. 298-
310.

Sabovljevic, A., Sokovic, M., Glamoclija, J., Ciric, A,,
Vujicic, M., Pejin, B., Sabovijevic, M., 2011. Bio-
activities of Extracts from Some Azenicallt Farmed
and Naturally Grown Bryophytes. Jouranl Med.
Plants Res. Vol.5(4), Pp. 565-571.

Solihat, S.S., Kurnia, M.F., 2021. Identifikasi Morfologi
Marchantia polymorpha and Leucobryum
glaucum di Bojong Menteng, Kecamatan Cijeruk,
Identification of Morphology of Marchantia
polymorpha and Leucobryum glaucum in. Trop.
Biosci. J. Bilogical Sci. Vol.1(1), Pp. 29-38.

Suire, C., Bouvier, F., Backhaus, R.A., Begu, D., Bonneu, M.,
Camara, B., 2000. Cellular Localization of Isoprenoid
Biosynthetic Enzymes in Marchantia polymorpha.
Plant Physiol. Vol.124(3), Pp. 971-978.

Sun, L.M,, Lv, B.B., Cheng, A.X., Wu, X.Z., Lou, H.X., 20009.
The Effect of Plagiochin E alone and in Combination
with Fluconazole on The Ergosterol Biosynthesis
of Candida albicans. Biol. Pharm. Bull. Vol.32(1),
Pp. 36-40.

Suprapti, B., Suharjono, S., Raising, R., Yulistiani, Y.,
Izzah, Z., Nilamsari, W.P., Wulaningrum, P.A,,
Bactiar, A., 2018. Effects of Probiotics and Vitamin
B Supplementation on IFN-y and IL-12 Levels
during Intensive Phase Treatment of Tuberculosis.
Indones. J. Pharm. Vol.29(2), Pp. 80-85.


https://doi.org/10.1055/s-0031-1298230
https://www.sid.ir/en/Journal/ViewPaper.aspx?ID=44229
https://doi.org/10.1055/s-2006-958116
https://doi.org/10.1186/s40816-020-00230-8
https://doi.org/10.1007/BF02439448
https://doi.org/10.18968/jhbl.88.0_271.
https://doi.org/10.22435/toi.v9i1.6391.37-57
https://doi.org/10.11646/phytotaxa.252.1.9
https://doi.org/10.26524/krj120
https://doi.org/10.3889/oamjms.2022.8221
https://doi.org/10.1016/0014-5793(93)80144-j
https://doi.org/10.1080/03235400903308925
https://doi.org/10.13040/IJPSR.0975-8232.5(9).3584-93
https://doi.org/10.22487/kovalen.2019.v5.i3.14981
https://doi.org/10.25026/jtpc.v4i5.207
https://www.thaiscience.info/Journals/Article/TJPS/10984244.pdf
https://doi.org/10.22236/solma.v10i2.6270
https://doi.org/10.22146/ijp.2128
https://jurnal.ar-raniry.ac.id/index.php/PBiotik/article/view/4282/2820
https://pdfs.semanticscholar.org/3260/83cea29d8f566996eae84443b57d1139b414.pdf
https://academicjournals.org/article/article1380732609_Sabovljevic et al Pdf.pdf
http://dx.doi.org/10.32678/tropicalbiosci.v1i1.4360
https://doi.org/10.1104/pp.124.3.971
https://doi.org/10.1248/bpb.32.36
https://doi.org/10.14499/indonesianjpharm29iss2pp80

185 Dicki Bakhtiar Purkon et al. | Journal of Vocational Health Studies 05 (2022): 174-185

Tag, H., Das, AK,, Loyi, H., 2007. Anti-inflammatory Plants
used by The Khamti Tribe of Lohit District in Eastern
Arunachal Pradesh, India. Nat. Prod. Radiance
Vol.6(4), Pp. 334-340.

Viet, H. ho, Lagu, S.B., Tatipamula, V.B., 2022. Moss
Bryum Weigelii Spreng Improves Survival in Septic
Rats Induced by Cecal Ligation and Puncture. Thai
J. Pharm. Sci. Vol.45(5), Pp. 387-393.

Vishiya N, M., 2018. Aktivitas Antimikroba dari Ekstrak
Ascidian Herdmania momus pada Mikroba Patogen
Manusia. Pharmacon Vol.7(3), Pp. 338-347.

Von-Konrat, M., Renner, M.A.M.,, Soderstron, L., Hagborg,
A., 2008. Chapter Nine:Early Land Plants Today:
Liverwort Species Diversity and The Relationship
with Higher Taxonomy and Higher Plants. Fieldiana
Bot. Vol.47(1), Pp. 91-104.

WHO, 1998. Quality Control Methods for Medicinal
Plant Materials. Universal Copyright Convention,
England.

Wu, X.-Z., Cheng, A.-X,, Sun, L.-M., Sun, S.-J,, Lou, H.-
X., 2009. Plagiochin, An Antifungal bis (bibenzyl),
Exerts Its Antifungal Activity through Mitochondrial
Dysfunction-induced Reactive Oxygen Species
Accumulation in Candida albicans. Biochim.
Biophys. Acta Vol.17908, Pp. 770-777.

Wu, X., Cheng, A. Sun, L., Lou, H., 2008. Effect
of Plagiochin E, An Antifungal Marcocyclic
bis(bibenzyl), on Cell Wall Chitin Synthesis in
Candida Albicans. Acta Pharmacolohica Sin.
Vol.29(12), Pp. 1478-1485.

Xiao, J., Jiang, X., Chen, X., 2005. Antibacterial, Anti-
inflammatory, and Diuretic Effect of Sinapic
Acid and Their Structure-antioxidant Activity
Relationship. African J. Tradit. Complement. Altern.
Med. Vol.2(3), Pp. 244-252.

Yang, J., Chen, J., Hao, Y., Liu, Y., 2021. Identification of
The DPPH Radical Scavenging Reaction Adducts of
Ferulic Acid and Sinapic Acid and their Structure-
antioxidant Activity Relationship. LWT Vol.146, Pp.
111411.

Yayintas, O.T., Irkin, L.C., 2018. Bryophytes as Hidden
Treasure. J. Sci. Perspect. Vol.2(1), Pp. 71-83.


http://nopr.niscair.res.in/bitstream/123456789/7881/1/NPR 6%284%29 334-340.pdf
https://www.researchgate.net/publication/357766705_Moss_Bryum_weigelii_spreng_improves_survival_in_septic_rats_induced_by_cecal_ligation_and_puncture
https://doi.org/10.35799/pha.7.2018.20601
https://doi.org/10.3158/0015-0746-47.1.91
https://www.who.int/docs/default-source/medicines/norms-and-standards/guidelines/quality-control/quality-control-methods-for-medicinal-plant-materials.pdf?sfvrsn=b451e7c6_0
https://doi.org/10.1111/j.1745-7254.2008.00900.x
https://doi.org/10.12927/hcpol.2013.21181
https://doi.org/10.1016/j.lwt.2021.111411
https://doi.org/10.26900/jsp.2018.07
https://doi.org/10.1016/j.bbagen.2009.05.002

	ABSTRACT
	ABSTRAK
	INTRODUCTION
	LITERATURE STUDY
	Taxonomy classification of the genus Marchantia
	Geographic distribution
	Description of botany

	RESULT
	Phytochemicals and its biological activities

	DISCUSSION
	Use in ethnomedicine
	Pharmacological study
	Anti-microbial and anti-fungal activity
	Antioxidant activity
	Muscle relaxant activity
	Cathepsin L dan B inhibitor activity
	Cardiotonic activity
	Anti-inflammatory activity
	Cytotoxic (anti-cancer) activity
	Hepatoprotective activity
	Other therapeutic effects

	CONCLUSION
	ACKNOWLEDGMENTS
	REFERENCES



