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Abstract

The presence of liverworts can provide clues to how to live in terrestrial environments. The Marchantia
group has a variety of phytochemical components that can be a source of drugs in the pharmaceutical

world.  Although research on natural materials from plants ﬂlas\ e e ///{ Commented [A1]: Check grammar
developmentssignificantly developed, there is-Hmitedneeds to be more information on some Marchantia

species. This study aimed to compare phytochemicals and total phenolic from Marchantia polymorpha
and Marchantia geminate extracts. Phytochemical screening and total phenol content are carried out
with standard protocols. Organoleptic tests are added to analyze differences in the content of
phytochemical screening results. Color changes are observed for further qualitative analysis. The results
of this study confirmed the presence of steroids, tannins, and flavonoids in the two types of Marchantia.
Ethanol extracts from M. polymorpha contain phenol compounds not found in M. geminate. These
results explain that M. polymorpha has the highest therapeutic value against various diseases.

Keywords: Phytochemicals; Marchantia germinate; Marchantia polymorpha

Introduction

Recently, the trend of medicinal plant research has focused on the search for new natural antioxidants.
Much emphasis has been placed on finding new therapeutic agents from medicinal plants (1). It is a fact
that society uses various herbs from different parts of the plant to treat various diseases (2). Antioxidants
have an essential role in oxidative stress reduction power which is one of the causes that can damage
biological molecules (3,4). The Bryophyta group in Indonesia is still primarily limited to diversity, and

the&e\ is-stiHittestill needs to be more research enthe usefulness of the compound content in it. Diversity ///{ Commented [A2]: Ceck grammar

of flora (biodiversity) means the diversity of chemical compounds (chemo diversity) in it is a source of
the natural wealth of high value for humans (5). This spurs the research and tracing of chemical
compounds, especially secondary metabolites contained in plants, and advances in science and
technology, such as separation techniques, analytical methods, and pharmacological tests (6).

Many studies have examined the active components of plants reported to be medicinal (medicinal) and
anti-microbial (7). Some Marchantia species are potent sources of many unsaturated fatty acids, and
have a role in the sustainable environment (8), can be used in traditional Chinese medicine and have
been used extensively to treat skin tumefaction, protect the liver and treat hepatitis and are also used as
antipyretics in rural areas (9). Many degenerative diseases often suffered by the community can be
caused by antioxidants in the body that cannot neutralize the increase in free radicals (10).

The main problem in this research is that this moss pland is-sti ssstill needs to be ///{ Commented [A3]: Rearrange this sentence

considered helpful in Indonesia and ignored. Bryophyta in lndonesw number around 648 species,
consisting of 10 species in Madiun (11), 159 species in Bandung (12), 340 species in Sulawesi (13), 32
species in Bengkulu, and 85 species in Raja Ampat (14). As for Hepaticopsida (liverwort) in Indonesia,
around 195 species, consisting of 1 species identified in Madiun, 134 species (included in 46 genera) in
Sulawesi, and 60 species in Bandung (13). Of the number of liverworts that have not been studied,



liverworts-}ha#et-h‘&pe%enﬁa-l—t@e have benefits ranging from alkaloid compounds, steroids, phenols,
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triterpenoids, tannins, and flavonoids (15,16).

Isolated or semi-synthetic compounds obtained from plants are essential for drug development (17).
Some experts mentioned the presence of secondary metabolites as an attractor, repellant, and protectant
(18). Secondary metabolites are typical products found in certain plants only (19). The role of
biochemical compounds is usually to protect themselves from predators, such as young shoots and
sprouts from predators, pollution, and toxic elements (20). In this study, Bryophyta is a plant with
potential that can be considered in k-he\-&mdyue-fstudying beneficial metabolite compounds.

Many searches have been carried out for active components of plants that are reported to be medicinal
(treatment) and anti-microbial (22). Marchantiophyta has quite a lot of chemical content; examples of
species included are M. polymorpha and M. germinate, but the information fiststi still

////[ Commented [A5]: Studying
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needs to be dug deeper. Therefore, the purpose of this study is for the initial screening of phytochemical
compounds in M. polymorpha and M. germinate. This is the first study to study the phytochemical
components of M. polymorpha: and M. germinate in Indonesia.

Materials and Methods

Plant Material

M. polymorpha and M. germinate collected from Curug Cibeureum, Bogor, Indonesia (-6°45'16.4"S
106°59'11.3"E). Some plant materials are identified in the Botanical Laboratory, National Research and
Innovation Agency (BRIN). The B8-8765-086 specimen voucher has been stored at Herbarium
Bogoriensis, Directorate of Scientific Collection Management, Indonesian Institute of Research
Sciences (LIPI). Organoleptic experiments were conducted at the Genetic Physiology Laboratory, Bogor
Agricultural University (ITB), Indonesia.

Chemicals

All chemicals, including 96% methanol solvent, 10% NaOH, chloroform, acetic acid anhydride,
concentrated sulfuric acid, and 1% FeCls, are obtained from HiMedia. Magnesium powder, chlorhydrate
alcohol (a mixture of 37% HCl and 95% ethanol of equal volumes), and amyl alcohol are obtained from
Merck. The glassware used is from Borosilicate. Before use, glassware is washed with Sunlight
detergent, rinsed with tap water, and then sterilized in an oven at 121°C for 3 hours.

Extraction

Each leaf is washed thoroughly with tap water and then dried in the sun until the water is gone. All
ingredients are dried at room temperature in a dark, shaded place for 14 days. Each leaf sample is ground
with an electric grinder of 40-60 mesh to easily mix with solvents following the previous research
method (23). Next, the dry sample was immersed in 70% ethanol with a sample weight ratio and solvent
volume of-1:10 for 24 hours. Marchantia polymorpha and Marchantia germinate powder was extracted
in a ratio of 1:10 and then macerated for 6 hours while occasionally stirring with an orbital shaker;then
the. The leb(tract was allowed to stand for 24 hours. The obtained fiber is filtered and repeated three times

with the same type and amount of solvent. All filtrate is collected and evaporated by a rotary evaporator
at 40°C until a thick extract is obtained. The extract solution is filtered with filter paper and stored until
further analysis (24).

Phytochemical Test

Phytochemical tests on the filtrate are carried out to determine the compound content in the sample. The
phytochemical assays performed represent the main synthesis pathways of secondary metabolites.
Filtrate testing included tests for phenols, steroids, triterpenoids, tannins, and flavonoids (24,25).

Total phenolic content

///{ Commented [A7]: The




Phenolic compounds were analyzed by taking as much as 1 ml of extract, dripping it on a spot plate, and
adding 10% NaOH. The formation of red indicates of phenol hydroquinone compounds. Analysis of
flavonoid compounds was carried out by taking 1 ml of extract and put in a cup glass, and then boiling
for 5 minutes in 100 ml hot water. and then filtering as much as 10 ml plus 0.5 grams of Mg powder and
2 ml of chlorhydrate alcohol. The development of red, orange, and yellow colours in the amylic alcohol
layer indicates the flavonoids (26).

Analysis of total steroid and triterpenoid content

Steroid and triterpenoid compounds were analyzed by weighing as much as 1 mg of dry extract and
dissolving it into 2 ml of chloroform. This is followed by 10 drops of anhydride acid and 3 drops of
concentrated sulphuric acid. The solution is slightly agitated and left for a 10 minutes. A positive test is
characterised by the green for steroid and red or violet fot triterpenoid (23).

Analysis of total tannin content

Tannin compounds were analyzed by weighing as much as 1 gram of extract that had been dried
and put into a goblet glass, and then boiling for 5 minutes in 10 ml hot water. The filtrate was added to
10 ml of 1% FeCls. Dark blue or blackish green appearance is indicative of positive tannins (23,27).

Data Analysis

The data analysis technique was followed test result with the indicators in the determination of
the presence of compounds in Marchantia polymorpha, and Marchantia germinate extracts (Table 1)
(28).

Table 1. Indicators of positive determination of the content of phytochemical

Compounds Reagent Positive Indicator

Phenol NaOH 10% Formed red color

Steroids Anhydrous acetic acid, Chloroform, Formed green color
sulfuric acid

Triterpenoids Anhydrous acetic acid, Chloroform, Formed red or purple color
sulfuric acid

Tannins FeCl; 1% Formed dark blue or blackish-green color

Flavonoids Magnesium powder, chlorhydrate Red, yellow, or orange color forms in the amyl
alcohol, amyl alcohol alcohol layer

Result

The sampling location of Marchantia polymorpha and Marchantia germinate in Curug Cibeureum
at the foot of Mount Gede Pangrango. This location has an altitude of 1675 meters above sea level, a
humidity of 90%, a temperature of 23°C, and an average rainfall of 4319 mm. The components contained
in the methanol extracts of Marchantia polymorpha and Marchantia germinate were analyzed for
compounds by a color test with several reagents for phenol group compounds, steroids, triterpenoids,
tannins, and flavonoids (24). Various methods are used to identify an extract's secondary metabolites,
including phenolic compounds, steroids, triterpenoids, tannins, and flavonoids (27,29). Phenolic
compounds can be identified with a 10% NaOH reagent. As for identifying steroid compounds and
triterpenoids using the Libermann-Burchard reagent (30). Identification of tannin compounds using a
1% FeCl3 reagent. As for flavonoids, use magnesium powder, chlorhydrate alcohol, and amyl alcohol.
The content of each of these mosses can be summarized in Table 2.



Table 2. Content of Marchantia polymorpha and Marchantia germinate

Phytochemicals
Types of Moss . - - . .
Phenol  Steroid  Triterpenoid  Tannins Flavonoids
M. polymorpha + + - + +
M. germinate - + - + +

Table 1 shows that Marchantia polymorpha contains phenols, steroids, tannins, and flavonoids
but does not contain triterpenoids. While in Marchantia germinate, there are steroids, tannins, and
flavonoids, which do not contain phenols or triterpenoids. Test results on Marchantia polymorpha and
Marchantia germinate shown in Figure 1.

Figure 1. (A) Phenol test (+) Marchantia polymorpha; (B) Phenol test (+) on Marchantia germinate;
and (C) Tannin test (+)

Discussion

Based on the research conducted, Marchantia polymorpha contains phenols, steroids, tannins, and
flavonoids, but no terpenoid compounds were found. Nevertheless, in research conducted by Wang et
al., Marchantia polymorpha, there are ten compounds known as two steroids, six bibenzyls, flavonoids,
and terpenoids(26). Likewise, previous studies show phenolic compounds, triterpenoids, and flavonoids
in Marchantia paleacea (26).

Research conducted by Gupta et al., Marchantia convoluta extract can treat human liver tumors
(31). The flavonoid extract of Marchantia convoluta also exhibits anti-microbial activity (7). The
presence of phenolic compounds makes plants potential free radical scavengers, thus acting as natural
antioxidants. Thallus contains 22,23-dihydro stigmasterol, stigmasterol, and n-hexadecanoic acid,
octadecanoic acid as the main sterols and chemical compounds (7,18). Each class of bryophytes
(hepaticopsides, bryopsides, and anthocerotopsides) was detected as positive for antibacterial activity,
both gram-positive and gram-negative bacteria (32). This antibacterial activity may be due to flavonoids,
steroids, terpenoids, and other polyphenolic compounds (7). The phytochemical screening method is
carried out by looking at the color testing reaction using a color reagent. Essential things that play a role
in phytochemical screening are solvent selection and extraction methods (33).

Phytochemical screening is a qualitative analysis of secondary metabolite compounds (22). An
extract from natural materials consists of various secondary metabolites that play a role in biological
activity (24). These compounds can be identified with reagents that characterize each secondary



metabolite class. Chemical screening is a qualitative examination of chemical content to determine the
class of secondary metabolite compounds with health benefits (27). The method used or chosen to
conduct phytochemical screening must meet the requirements, including simple, fast, can be done with
minimal equipment, selective to the class of compounds studied, semiquantitative (has a sensitivity limit
for the compounds studied), and can provide additional information on the presence/absence of
compound content (34).

Conclusion

Marchantia polymorpha and Marchantia germinate contain bioactive compounds that can be
antibacterial, antifungal, antioxidant, and anticancer. Marchantia polymorpha contains phenols,
steroids, tannins, and flavonoids, while Marchantia germinates steroids, tannins, and flavonoids.

Acknowledgments

The author would like to thank the head of the Department of Biology and the Faculty of
Mathematics and Natural Sciences, Bogor Agricultural University, for licensing the use of the genetic
physiology laboratory.

References

1. Datta S, Kumar Pal N, Kumar Nandy A. In vitro Antibacterial Activity of Bioactive Potent Compounds from
Terminalia chebula against Some Common Human Pathogens. Pharmacol &amp; Pharm. 2017;08(09):283—
91.

2. Konaré MA, Condurache NN, Togola I, Pacularu-Burada B, Diarra N, Stanciuc N, et al. Valorization of
Bioactive Compounds from Two Underutilized Wild Fruits by Microencapsulation in Order to Formulate
Value-Added Food Products. Plants. 2023;12(2).

3. Farhat M Ben, Landoulsi A, Chaouch-Hamada R, Sotomayor JA, Jordan MJ. Characterization and
quantification of phenolic compounds and antioxidant properties of Salvia species growing in different
habitats. Ind Crops Prod. 2013;49:904—14.

4. Susilo S, Farhan M. Metabolites Profiling and Biological Activities of Volatile Compounds of Ruellia
tuberosa L. Leaves by GC-MS. J Popul Ther Clin Pharmacol [Internet]. 2023;30(3):¢690—e698. Available
from: https://www.researchgate.net/profile/ Amar-
Thakare/publication/354153623 Arabian_undergraduates perceptions regarding barriers among_the geri
atric_patients_for failing to_keep dental appointments A cross-
sectional_study/links/6127¢f3d0360302a005f3b37/Arabi

5. Rasdianah Aziz I, Restu Puji Raharjeng A, Susilo, Nasution J. Ethnobotany of traditional wedding: A
comparison of plants used by Bugis, Palembang, Sundanese and Karo ethnic in Indonesia. J Phys Conf Ser.
2019;1175(1).

6. Susilo S, Suciati. R. Studies of Morphological and Secondary Metabolites Variaty of Mosses (Bryophyta) in
Cibodas, West Java. Int J Adv Res. 2016;4(12):1397—402.

7. Negi K, Tewari SD, Chaturvedi P. Antibacterial activity of marchantia papillata raddi subsp. Grossibarba
(Steph.) Bischl. Against staphylococcus aureus. Indian J Tradit Knowl. 2018;17(4):763-9.

8. Gupta SK, Sharma A, Moktan S. A Review on Some Species of Marchantia With Reference To Distribution,
Characterization and Importance. World J Pharm Pharm Sci. 2015;4(4):1576-88.

9. Guanabara E, Ltda K, Guanabara E, Ltda K. Introduction to Bryophytes. New York: Cambridge University
Press; 2009. 329 p.

10. Long DG, Forrest LL, Villarreal JC, Crandall-Stotler BJ. Taxonomic changes in marchantiaceae, corsiniaceae
and cleveaceae (Marchantiidae, Marchantiophyta). Phytotaxa. 2016;252(1):077-80.

11. Palupi D, Desi Aryani R, Lestari S. Variations in Morphology and Anatomy of Breadfruit (Artocarpus altilis)
Based on Differences in Altitude. Bioeduscience. 2021;5(2):122-30.

12. Soderstrom L, Hagborg A, Von Konrat M, Bartholomew-Began S, Bell D, Briscoe L, et al. World checklist
of hornworts and liverworts. PhytoKeys. 2016;59(1):1-828.



13.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Lee GE, Robbert Gradstein S. Distribution and habitat of the malaysian species of Lejeunea (marchantiophyta:
Lejeuneaceae), with description of Lejeunea tamaspocsii sp. nov. Polish Bot J. 2013;58(1):59-69.

. Nurmawati D, Sudiarti D, Hasbiyati H. Identification of Medicinal Plant Potential of Kasiyan Village Puger

District. Bioeduscience. 2022;6(1):31-40.

. Lu YW, Huang SF. Marchantia L. (Marchantiaceae-Marchantiophyta) in Taiwan. Taiwania. 2017;62(1):55—

62.

B. Akpor O, M. Oluba O. Potential of Leaf Decoctions in Germinability Improvement and Protection Against
Fungal Pathogens on Abelmoschus esculentus. Plant Pathol J. 2018;17(2):95-101.

Nabila N, Susilo S. A Comparative Metabolite Analysis of Pandanus Amaryllifolius Leaves from Different
Growth Stages using GC-MS and Their Biological. Eur Chem Bull. 2022;11(12):22-38.

Lakshmanan V, Thangaraj M, Ponnusamy B, Santhiraka S, Kannan R, Regunathan U, et al. Antibacterial
Activity of Rhizophora apiculata Leaf Extract for the Management of Rice Bacterial Blight Disease. Plant
Pathol J. 2019;18(1):39-46.

. Hastiana Y, Siroj RA, Irma. Development of Electronic Magazine Teaching Materials for Key Determination

and Cladograms in Ethnobotany and Phytochemical Studies. Bioeduscience. 2021;5(2):131-6.

Hernawati D, Dwisandi RF, Nuryadin E. Potential of Bioactive Compounds of Arenga Vinegar as Traditional
Medicine Through Reverse Docking Techniques. Bioeduscience. 2021;5(2):142-7.

Monita K, Huda I, Hasanuddin, Erni F. Status, Conservation Efforts and Rare Ornamental Plants in Kota
Banda Aceh and Aceh Besar District. Bioeduscience. 2021;5(1):73-7.

Al Zoubi OM. Evaluation of anti-microbial activity of ex vitro and callus extracts from commiphora
gileadensis. Pakistan J Biol Sci. 2019;22(2):73-82.

Shejale SR, Yeligar VC. Phytochemical Screening on Champaka pushpam ( Michelia champaca ) . Res J
Pharm Technol. 2019;12(7):3541.

Guo L, WuJZ, Han T, Cao T, Rahman K, Qin LP. Chemical composition, antifungal and antitumor properties
of ether extracts of Scapania verrucosa Heeg. and its endophytic fungus Chaetomium fusiforme. Molecules.
2008;13(9):2114-25.

Thakur M, Singh K, Khedkar R. Phytochemicals: Extraction process, safety assessment, toxicological
evaluations, and regulatory issues. In: Functional and Preservative Properties of Phytochemicals [Internet].
Elsevier Inc.; 2020. p. 341-61. Available from: http://dx.doi.org/10.1016/B978-0-12-818593-3.00011-7

Wang L, Wang LN, Zhao Y, Lou HX, Cheng AX. Secondary metabolites from Marchantia paleacea calluses
and their allelopathic effects on Arabidopsis seed growth. Nat Prod Res. 2013;27(3):274-6.

Bukvicki D, Gottardi D, Veljic M, Marin PD, Vannini L, Guerzoni ME. Identification of volatile components
of liverwort (Porella cordaeana) extracts using GC/MS-SPME and their anti-microbial activity. Molecules.
2012;17(6):6982-95.

Remya Krishnan ; Murugan K. Polyphenols from Marchantia polymorpha L. a bryophyta: a potential source
as antioxidants. World J Pharm Pharm Sci. 2013;2(6):5182-98.

Gilabert M, Ramos AN, Schiavone MM, Arena ME, Bardon A. Bioactive sesqui- and diterpenoids from the
argentine liverwort porella chilensis. J Nat Prod. 2011;74(4):574-9.

Huang Y, Xiao D, Burton-Freeman BM, Edirisinghe I. Chemical Changes of Bioactive Phytochemicals during
Thermal Processing [Internet]. Reference Module in Food Science. Elsevier; 2016. 1-9 p. Available from:
http://dx.doi.org/10.1016/B978-0-08-100596-5.03055-9

Gupta E, Purwar S, Sundaram S, Tripathi P, Rai G. Stevioside and Rebaudioside A - Predominant Ent-
Kaurene Diterpene Glycosides of Therapeutic Potential: A Review. Czech J Food Sci. 2016;34(4):281-99.

Pushkareva VI, Slezina MP, Korostyleva T V., Shcherbakova LA, Istomina EA, Ermolaeva SA, et al. Anti-
microbial Activity of Wild Plant Seed Extracts against Human Bacterial and Plant Fungal Pathogens. Am J
Plant Sci. 2017;08(07):1572-92.

Mostafa AA, Al-Askar AA, Almaary KS, Dawoud TM, Sholkamy EN, Bakri MM. Anti-microbial activity of
some plant extracts against bacterial strains causing food poisoning diseases. Saudi J Biol Sci [Internet].
2018;25(2):361-6. Available from: https://doi.org/10.1016/j.sjbs.2017.02.004

Dey A, Mukherjee A. Therapeutic potential of bryophytes and derived compounds against cancer. J Acute



Dis [Internet]. 2015;4(3):236-48. Available from: http:/dx.doi.org/10.1016/j.joad.2015.04.011




