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Abstract

Crude extracts from various plants in Indonesia have been widely used for the traditional treatment of infectious diseases. However, clinical exploitation of antibacterials by modern laboratories is rarely reported. This study investigated the in vitro antimicrobial activity of Marchantia geminata against the bacteria Micrococcus luteus and Bacillus subtilis. The research was conducted in February - June 2018 at the Applied Microbiology Laboratory of LIPI Cibinong. This research is an experimental study using a completely randomized design method (CRD) with 5 treatments and 5 repetitions. The treatments in question were A1 (100% Marchantia geminata Extract), A2 (90% Marchantia geminata Extract), A3 (80% Marchantia geminata Extract), A4 (70% Marchantia geminata Extract) and A5 (Tetracyline positive control). The diameter of the inhibition zone formed on the media was measured and the average diameter formed from each concentration was calculated. The data obtained were processed using the Annava test and LSD test calculations. The results showed that the administration of Marchantia geminata was more effective at inhibiting the growth of Microcoocus luteus bacteria than in Bacillus subtilis. At a concentration of 100% Marchantia geminata extract can form an average inhibition zone of the bacteria Micrococcus luteus of 6.8 mm, while the Bacillus subtilis is able to form an inhibition zone of 6.4 mm. Marchantia geminata extract has an effect on the bacteria Micrococcus luteus and Bacillus subtilis.
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Preliminary
Mosses (Bryophyta) are the second largest taxonomic group of the kingdom plantae (Mukhia, Mandal, Singh, & Singh, 2019). Mosses are also included in one of the lower plant groups and part of the biodiversity that has minimal attention (Windadri & Susan, 2013). The spread of moss in Indonesia is very wide. In fact, the high level of moss diversity cannot be utilized optimally.

Mosses have many important roles for the environment. Like liverworts which are environmental and ecological indicators (Giordano et al., 2004; Gradstein, Griffin, Morales, & Nadkarni, 2001; Mukhia et al., 2019). Liverworts are found in terrestrial ecosystems that are relatively humid and shady (Gradstein & Costa, 2003). Menurut Smith, (1999); Veljić, Ćirić, Soković, Janaćković, & Marin, (2010) Moss grows branches, trunks and roots that open from a shrub or tree, and rarely grows on rocks. Liverworts are also an important component of vegetation in the world, which is a major part of biodiversity in wet forests, wetlands, mountains, and tundra ecosystems. (Hallingbäck & Hodgetts, 2000; Söderström et al., 2016). But it has been a long time since no one has conducted research on this group of plants. The last few times, Dulger, Yayintas, & Gonuz, (2005); Ilhan, Savaroǧlu, Çolak, Işçen, & Erdemgil, (2006); Ojo, Ajayi, & Anibijuwon, (2007), isolate this plant. After being isolated, it turns out that there are many bioactive substances in mosses and liverworts. Even compounds entirely new to the plant kingdom have been obtained from relatively unexplored plant groups, such as liverworts (Sabovljevic & Sabovljevic, 2008). 
Currently, many studies have been carried out by researchers outside Indonesia that examine the benefits of this moss plant. However, in Indonesia, studies on the benefits of moss plants can still be said to be small when compared to the high amount of moss diversity (Fadhilla, Iskandar, & Kusumaningrum, 2012).
The use of marchantia liverworts as a traditional medicinal plant has long been applied in several countries such as China. Various biological activities observed from the moss extract include antibacterial, anti-inflammatory, antipyretic, antitoxin, antiseptic, diuretic and anti-hepatitis (Fadhilla et al., 2012). Antibacterials are substances that can inhibit or kill bacteria that cause infection. Infections are caused by pathogenic bacteria or microorganisms. Micrococcus luteus bacteria are pathogenic bacteria that often cause disease in fish (Kumar & Chaudhary, 2010). This disease, which is caused by gram-positive spherical bacteria, is called micrococcosis (Aydin, Ciltas, Yetim, & Akyurt, 2005; Mewari & Kumar, 2008; Kusdarwati, Sari, & Mukti, 2010). Apart from the Micrococcus luteus bacteria, other pathogenic bacteria are Bacillus subtilis. These bacteria often infect the eye organs of heroin addicts, besides these bacteria can also cause food poisoning (Braga et al., 2005; Kumar & Chaudhary, 2010).

Food poisoning cases are a case that often occurs around us, in 2017 the POM has recorded 57 food poisoning news obtained from the mass media and PHOEC. The results of the BB / BPOM report in 2017 reported that throughout Indonesia there were 53 cases of food poisoning. A total of 5293 people were exposed to food poisoning, cases of food poisoning were reported as many as 2041 people and 3 people died (BPOM, 2017).

Food poisoning or food preservation can be controlled with plant extracts. This plant extract is an antimicrobial found in moss and has been shown to be potentially effective as a natural alternative prevention for controlling food poisoning. (Mostafa et al., 2018).
Asakawa, et al (2009) reported that Marchantin A content of various Marchantia species, showed antibacterial activity against Acinetobacter calcoaceticus, Bacilus cereus, Pseudomonas aeruginosa, Salmonela typhimurium, and Staphylococcus aureus. These contents are secondary metabolites. Secondary metabolites found in plants are used as a means for plants to defend themselves against herbivores and against bacteria, fungi and viruses (Seigler, 1995; Wink, 2010; Wink, 2015). Several secondary metabolites also function as signaling compounds to attract animal pollinators and seed dispersers, furthermore as antioxidants and UV protectors. According to Ilhan et al., (2006) In general, extracts from liverworts contain isoflavonoids, flavonoids, and bioflavonoids which effectively inhibit microorganisms. According to Fadhilla et al. (2012), the antibacterial mechanism of phenolic compounds and terpenoids is to damage the cell wall structure and interfere with the active transport and proton forces in the cytoplasmic membrane of bacteria.

The content of secondary metabolites found in Marchantia geminata functions as an antibacterial. Based on the content of secondary metabolites found in Marchantia geminata, the researchers wanted to conduct research on the inhibition test of Marchantia geminata extract against Micrococcus luteus and Bacillus subtilis bacteria.

Method

Marchantia geminata is taken in the tourist area of Curug Cibereum, then the moss is cleaned of dirt and attached fibers. The moss is dried at room temperature and kept out of the sun. This is done so that the secondary metabolites contained in liverworts are not damaged. The moss sample was then crushed and extracted using ethyl acetate.

The antibacterial test method used in this study was the modified disc diffusion method, namely a paper disc with an antimicrobial agent placed on agar media that had been planted with microorganisms. The zone of inhibition that is formed is marked by a clear area around the disc (Pratiwi, 2008). Penelitian ini merupakan penelitian eksperimental dengan rancangan acak lengkap (RAL) dengan 5 perlakuan yaitu konsentrasi 70%. 80%, 90%, 100% dan Tetrasiklin sebagai kontrol positif.
This study used the main ingredient, Marchantia geminata liverwort, which was obtained from the tourist area of Curug Cibereum. Marchantia geminata was extracted in LIPI's Applied Microbiology laboratory, Micrococcus luteus bacteria, Bacillus subtilis, NB Media (Nutrient Broth), MHB (Muller Hinton Broth), Agar, ethyl acetate and aquadest.
Marchantia geminata extraction
Isolation of bioactive components can be done through an extraction process using a solvent and the type of solvent used depends on the nature of the nature, I and the solubility of the components to be extracted. (Sultana, Anwar, & Ashraf, 2009). Solvents, extraction methods and solvent concentration are important extrinsic factors in determining the antibacterial properties extracted from a material (Thomas et al., 2012). 
We made the Marchantia geminata extract using the organic extraction method. Dry liverworts first at room temperature and keep out of the sun, the next step is to smooth the moss using a blender. Dissolving moss using ethyl acetate solvent, then mixing the solution using a shaker for 24 hours, then filtering the solution and then evaporating the ethyl acetate from the filter using a rotary evaporator. The results of this evaporation produce yield around the tube, then rinse the yield using methanol. The rinse result is a concentration of 100% Marchantia geminata extract.
Making Test Media

The test media in this study used 2 layers, namely the Bottom layer and the Upper layer. Making the bottom layer media was done by mixing 4.2 grams of Muller Hinton Borth powder with 3.6 grams of agar powder and then dissolving the powder using 200 ml of distilled water. Making the upper layer media was done by dissolving 0.525 grams of Muller Hinton Borth and for the next 0.45 grams, dissolving the powder using 50 ml aquadest. The test bacteria used in this study are the newest stock bacteria. The newest stock bacteria are the result of inoculating the previous stock bacteria. The inoculation medium for bacteria used Nutrient Borh as much as 0.525 grams and dissolved the media with 50 ml of distilled water. Media for antibacterial testing must be sterile so that there is no contamination with other organisms. The stylization process is carried out using an autoclave. The next step is to pour the bottom layer media into the petri dish. While waiting for the bottom layer media to solidify, the researcher makes a concentration variable stock using a hard disk. The concentration variable stock was made by mixing 100% Marchantia geminata extract with aquadest. Dropping Marchantia geminata extract must be in accordance with the conditions of the paper disc so that all the extract that is dropped can be absorbed properly. The bottom layer media that has solidified then then pour the upper layer media that has been mixed with the tested bacteria and the upper layer is left to stand until it solidifies. The next process is to stick a paper disc on the upper layer media and then put the test media in the refrigerator for 3 hours so that the extract can diffuse properly on the media. The last step in the antibacterial test is to put the media in a bacterial incubator for 24 hours. 
Researchers made observations after the media was placed in the icubator for 24 hours. If a clear area is formed on the media, this identifies the inhibitory power of the extract. Researchers measured the zone of inhibition using calipers (Pratiwi, 2008). The antimicrobial test was performed using the disk diffusion method reported by Murray et al.15. The microorganisms tested were incubated overnight at 37°C. After 20 ml of the culture medium was compacted, 100 µl of the standardized bacterial suspension adjusted to the bacterial cell density of 3 × 108 CFU / ml was evenly distributed on the media. After drying, a 6 mm diameter filter paper disc containing 5 μl of pure essential oil was lightly pressed against the inoculated agar surface. The plates were incubated in a microbiological incubator at 37° C for 24 hours. Gentamicin sulfate and chloramphenicol were used as positive controls. The diameter of the inhibition zone formed around the filter paper over agar cultures is measured in millimeters as an index of antibacterial activity. All tests were carried out in triplicate and zone of inhibition on experimental plates compared to controls.
Data collection

The parameter of this research is to use the diameter of the inhibition zone formed in the tested bacteria. The diameter of the inhibition zone is obtained by calculating the diameter of the clear area - the diameter of the paper disc in mm (Davis & Stout, 1971).
Data analysis

The data analysis of this study used the ANOVA test to determine whether or not the effect of each extract concentration on the tested bacteria was present or not

Result

Researchers conducted an antibacterial test of Marchantia geminata liverwort against two tested bacteria, namely Micrococcus luteus and Bacillus subtilis. The liverworts were obtained from Curug Cibereum, the Gunung Gede Pangrango Nature Park area. Marchantia geminata extract at each concentration had an effect on the bacteria Micrococcus luteus and Bacillus subtilis. Inhibition research was carried out by measuring the inhibition zone formed on MHA media which had been incubated by the bacteria Micrococcus luteus and Bacillus subtilis for 24 hours at 37oC. In the MHA media, the formation of an inhibition zone on the discs given Marchantia geminata extract and the discs dripped with tetracycline was seen.

 The effect of each extract showed different results. This can be seen from the inhibition zone formed on the test media which is marked by the clear zone around the disc. The average inhibition zone formed can be seen in Figure 1 and Figure 2.
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Figure 1. Barchart mean of inhibitory activity of Marchantia geminata extract against Micrococcus luteus bacteria
Figure 1 shows the activity that occurs in the Marhantia gemiata extract against the test bacteria Mirococcus luteus. The average diameter of the inhibition zone from each concentration has increased. This shows that Marchantia geminata extract has activity to inhibit bacteria when the extract concentration is increased.
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Fogure 2. Barchart mean inhibitory activity of Marchantia geminata extract against Bacillus subtilis
Figure 2 shows the results of the average inhibition zone diameter formed from each extract concentration. The inhibition zone formed in the Bacillus subtilis test bacteria was smaller than the inhibition zone formed in the Micrococcus luteus test bacteria.

In the Micrococus luteus bacteria the largest average diameter was found at the 100% extract concentration, which was 6.8 mm and the smallest was at the extract concentration of 70%, the average diameter of the inhibition zone formed at a concentration of 70% was only 2.4 mm. The inhibition zone in Bacillus subtilis bacteria is smaller than the inhibition zone in Micrococcus luteus bacteria. The average diameter formed at a concentration of 100% was 6.4 mm, while the average diameter formed at a concentration of 70% was only 1.5 mm. The difference in the diameter of the inhibition zone formed in the two tested bacteria can be influenced by several factors, including the absorption of the extract in imperfect media. The data contained in the figure shows the results that Marchantia geminata extract is more effective in inhibiting the growth of Micrococcus luteus bacteria compared to Bacillus subtililis bacteria.
pembahasan

This research was conducted at the LIPI Applied Microbiology Laboratory in January, May-June 2018. The liverworts used as material for this study were the Marchantia geminata species taken in the Cibereum waterfall tourism area. The moss obtained is then cleaned using running water to remove dirt and fibers that stick. Dry liverworts at room temperature and keep out of the sun. This is done so that the secondary metabolites found in liverworts are not damaged. Moss extraction is carried out by means of organic extraction, namely by using organic chemical compounds. The moss that has been mashed is soaked with ethyl acetate in an Erlenmeyer container and covered with aluminum foil and then in a shaker for 24 hours. The moss that has been shaked is then filtered using gauze and filter paper then evaporates the ethyl acetate using a rotary evaporator. Harbone (2006), stated that the use of heat above a temperature of 50 C will destroy volatile compounds from the terpenoid and phenolic groups with low molecular weight. Most of the antibacterials of plant origin are known to be secondary metabolites identified as phenolic and terpenoid groups in the essential oil fraction. (Harbone, 2006). Asakawa (2004), reported that most of the moss Marchantia sp. rich in phenolic compounds and terpenoids. Secondary metabolite compounds, especially phenolic compounds, can inhibit bacterial growth.
Antibacterial activity is divided into several categories, if it forms an inhibition zone of 20 mm or more then the antibacterial activity is very strong, whereas if the inhibition zone is formed between 11-12 mm it is categorized as strong, the inhibition zone between 5-10 mm is categorized as moderate and for the weak category the inhibition zone formed is less than 5 mm (Davis & Stout, 1971).
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Figure 3. Diameter of the inhibition zone of Marchantia geminata extract against the bacteria Micrococcus luteus and Bacillus subtilis
Figure 3 is the result of a Marchantia geminata estract study against Micrococcus luteus and Bacillus subtilis. Based on the results of observations made by the test media, it shows that an inhibition zone is formed around the disc which is given Marchantia geminata extract. The mean inhibition zone formed in the Micrococcus luteus test bacteria at a concentration of 100% was 6.8 mm, a concentration of 90% was 5.6 mm, a concentration of 80% was 4.2 and a concentration of 70% was 2.4 mm. In the Bacillus subtilis test bacteria, the inhibition zone formed was smaller than the Micrococcus luteus test bacteria. At 100% concentration the average inhibition zone formed is 6.4 mm, 90% concentration is 5.6 mm, 80% concentration is 3.8 and at 70% concentration the inhibition zone is formed of 1.5 mm. positive control in this study was to use tetracycline antibiotics. The negative control used in this study was aquadest. Aquadest is a solvent that is used to create a variable concentration. This can prove that mixing aquadest in making the concentration variable does not affect the formation of the inhibition zone on the media. Based on the results of these studies, Marchantia geminata extract at concentrations of 100% and 90% had moderate ability to inhibit the growth of the bacteria Micrococcus luteus and Bacillus subtilis.

The width of the inhibition zone can be used as a measure to determine the strength of the bioactive compounds contained in the Marchantia geminata extract. The wider the inhibition zone formed, the stronger the bioactive compounds that inhibit bacterial growth (Setiabudy, 2008).
The inhibition zone formed at concentrations of 80% and 70% is indeed very small and falls into the weak category and is less effective in inhibiting bacterial growth, this can be due to the lack of Marchantia geminata extract on paper discs. Tetracycline positive control functions as a comparison of the inhibition zone formed from Marchantia geminata extract so that the inhibition zone can be found at what concentration can inhibit bacterial growth maximally.

 The formed inhibition zone can be used as a measure to see the strength of bioactive compounds or secondary metabolites contained in Marchantia geminata extark. The wider the inhibition zone formed, the stronger the bioactive compounds that inhibit bacterial growth. The inhibition zone formed at concentrations of 80% and 70% is indeed very small and falls into the weak category and is less effective in inhibiting bacterial growth, this can be due to the lack of Marchantia geminata extract on the disc.

Certain antibacterial agents can increase their activity if their antibacterial levels are increased, thus Marchantia geminata extract can produce a larger zone of inhibition if the levels given are increased to a greater extent. The zone of inhibition is formed from the Marchantia geminata extract because there are bioactive compounds in the moss. The use of solvents at the extraction stage can affect the formation of inhibition, therefore to get maximum results, different types of solvents and test bacteria can be used.

Based on the calculation of the anava test, the results showed that Marchantia geminata extract had an effect on the bacteria Micrococcus luteus and Bacillus subtilis. The calculation results prove that Marchantia geminata extract is more active in inhibiting the growth of Micrococcus luteus bacteria compared to Bacillus subtilis bacteria.
Conclusion

Marchantia geminata extract gave an effect on the growth of bacteria Micrococcus luteus and Bacillus subtilis and the inhibition zone formed was included in the medium category.
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