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Abstract
In this study, to find the potential of antibacterial materials, we focused on the plant used for oral treatment by native
people of North Kalimantan. We have selected 10 medicinal plants usually used in daily life by native people. We
determine samples using antimicrobial assay and Gtase Inhibitory activity. We obtained the most effective sample,
Garcinia parvifolia, as antimicrobial activity against the Streptococcus sobrinus and Porphyromonas gingivaliswith a MIC
value of 0.5 mg/ml inhibition on both of bacteria and MBC value of 0.5 mg/ml and 1 mg/ml, respectively. The methanol
extract of G. parvifolia leaf showed antimicrobial activity in a MIC, and MBC assay by activity-guide fractionation,
garcidepsidone B (1) was isolated as an active com-pound. The MIC of (1) against S. sobrinus was 0.02 mg/mL and
against P. gingivalis was 0.05 mg/mL. Based on these results, we validated that the leaf extract has been used by the
traditional tribe of North Kalimantan.

Introduction
Oral disease, including dental caries, gingival inflammation, periodontal disease, and tooth loss, may significantly affect
overall health, among this dental caries and periodontal disease are multifactorial diseases in which diet, nutrition,
microbial infection, and host response all play important roles (1). Dental caries and periodontal disease were the most
prevalent chronic diseases of people worldwide(2). In periodontal disease, the common pathogen is Porphyromonas
gingivalis, which is involved in the pathogenesis of periodontitis, an inflammatory disease that destroys the tissues
supporting the tooth which may eventually be lead to tooth loss(3). In the dental caries field, the most common pathogens
are Mutan streptococci (Streptococcus mutans and Streptococcus sobrinus) are isolated from human dental plaque (4).
Dental plaque is a complex biofilm that accumulates on the teeth' surface, composed of more than 500 bactericidal
species (5). Their grow inside the oral cavity and convert sucrose to insoluble adhesive glucans cause tooth loss in
children and young adults. Initially, it presents as a white stain on enamel (6). The acid produced by bacteria involves the
mechanism of dental plaque formation, bacterial adhesion to the dental surface, and dental enamel demineralization. S.
mutans has played a central role in the pathogenesis of the disease by producing glycosyltransferase and synthesizing
insoluble glucan into sucrose, mediating bacterial adhesion and accumulation on the tooth's surface. After the formation
of the plaque, the acids produced by bacteria demineralize the tooth surface (7).

The strategies for preventing oral disease caused by cariogenic bacteria, such as depression, the growth of S. sobrinus and
P. gingivalis. Inhibition of biofilm formation, glucan synthesis, and inhibition of glucosyltransferase activity have been
conducted (8). In addition, many studies have shown that some natural products can interfere with the survival and
virulence of oral pathogens, and remarkable anti-cariogenic potency was also observed for natural bioactive compounds
(9).

Garcinia parvifolia belongs to clusiaceae family and is distributed in lowland areas of the rainforests Asia, Africa, New
Caledonia, and Polynesia (10). This tree's fruit is edible, and the young leaves are occasionally consumed as vegetables
(11). Locally, they are known as asam kandis (12). The leaves (13), twigs (14), latex (15), and bark (16). include xanthone,
benzophenones, triterpenes, parvifoliol, biflavonoids, and benzoquinone, according to the phytochemical analysis. The
obtained compounds exhibit antibacterial (17), antioxidant (10), and antiplasmodial biological properties (18).

In Indonesia, G. parvifolia has been traditionally used for curing oral disease by some local tribes. In the previous chapter,
antimicrobial activity and inhibition of glycosyltransferase and antioxidant activity in DPPH (1,1-diphenyl-2-picrylhydrazyl)
radical scavenging assay, were reported as screening to select the bioactive compounds for further investigation on
isolation and characterization. Therefore, the purpose of this chapter was to isolate and identify the active chemicals that
block the activity of glycosyltransferase and inhibit the growth of cariogenic bacteria.

Results And Discussion
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Plant extracts
The leave and roots of 10 medicinal plants were macerated by methanol at room temperature (Table 1). The methanol
maceration of the plants provided 1.92 to 0.63 percent extracts based on the dry weight of the sample. J. curcas leaves
yielded the least, while the highest extract was produced from T. indica leaves.

Table 1
Extracts of plants used for medicine

No. Sample Plant part Yield Extract Color

Extract (g) Percentage (%)

1 Uncaria gambir Leaves 6.96 16.79 Dark Brown

2 Tamarindus indica Leaves 13.95 20.63 Dark Green

3 Garcinia parvifolia Leaves 2.16 3.80 Dark Green

4 Sellagenila intermedia Leaves 2.23 4.33 Transparent Brown

5 Cinnamomum burmani Leaves 2.74 4.78 Dark Brown

6 Cinnamomum iners Leaves 3.16 6.94 Dark Brown

7 Cinnamomum parthenoxylon Leaves 4.39 9.80 Dark Brown

8 Jatropha curcas Leaves 0.74 1.96 Dark Green

9 Eurycoma longifolia Root 1.31 2.45 Yellow

10 Cinnamomum sp Root 1.84 3.20 Dark Brown

Antimicrobial activity
Because some microorganisms have become resistant to antibiotics that are already on the market, scientists have been
looking for new antimicrobial agents. The goal of the research was to find antimicrobial bioactivity in tropical medicinal
plants. Ten medicinal plants from North Kalimantan, Indonesia, were found to have antimicrobial activity. Table 2 shows
the results of antimicrobial activity. In the investigation against S. sobrinus (Table 2), four plants extract showed
antimicrobial activity against S. sobrinus, methanol extracts of Garcinia parvifolia, Cinnamomum burmani, Eurycoma
longifolia, and Cinnamomum iners showed activity at 0.03–4 mg/ml. With a value of 0.5 mg/ml, the MIC for the methanol
extract of G. parvifolia was the highest. In the assay against P. gingivalis (Table 2), 5 plants extract showed antibacterial
activity against P. gingivalis, methanol extracts of U. gambir, T. indica, G. parvifolia, and E. longifolia, showed high activity
at 0.5-4 mg/mL. The methanol extract of G. parvifolia

showed the highest MIC with a value of 0.25 mg/mL and MBC 1 mg/mL.
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Table 2
Antimicrobial and GTase inhibitory activity of the medicinal plants from North Kalimantan

No Scientific
name

Local
name

Family name Part Inhibitory
activity
(%)

  MIC
(mg/ml)

  MBC
(mg/ml)

Gtase   S. sa P. gb   S. s P. g

1 Uncaria
gambir

gambir Rubiaceae leave 33   4 1   4 4

2 Tamarindus
indica

asam Leguminosae leave 35   4 2   4 4

3 Garcinia
parvifolia

asam
kandis

Clusiaceae leave 13   0.25 0.5   1 0.5

4 Sellagenila
intermedia

cakar
ayam

Selaginellaceae leave 26   4 4   4 4

5 Cinnamomum
burmani

kayu
manis

Lauraceae leave 27   4 4   4 4

6 Cinnamomum
iners

cinamon Lauraceae leave 17   4 4   4 4

7 Cinnamomum
parthenoxylon

cinamon Lauraceae leave 17   4 4   4 4

8 Jatropha
curcas

jarak Euphorbiaceae leave 29   4 4   4 4

9 Eurycoma
longifolia

pasak
bumi

Sumaroubaceae root 48   4 2   4 2

10 Cinnamomum
sp

ginseng Lauraceae root 59   4 4   4 4

11 Chlorhexidine - - - -   3.9µg 3.9µg   3.9µg 3.9µg

aStreptococcus sobrinus

bporphyromonas gingivalis

The antibacterial agent could have potential from tropical medical plants shown the ability to diminish antimicrobial
activity utilizing 10 medicinal plants from Indonesia. In the screening studies, most of the substances had actions to
depress Streptococcus sobrinus and Porphyromonas gingivalis. The result of the antimicrobial assay of the plant extracts
is presented in Table 2. In the assay against S. sobrinus (Table 2), 4 botanical extracts had potential against S. sobrinus
and GTase, methanol extracts of G. parvifolia, Cinnamomum burmani, Eurycoma longifolia, and Cinnamomum iners
shown the activity at 31.25–4000 µg/ml. the methanol extract of G. parvifolia showed the highest MIC with a value of
31.25 µg/ml. In the GTase inhibitory activity (Table 2), Cinnamomum sp., and E. longifolia showed significant efficacy in
inhibiting enzyme glucosyltransferase with value of 59 and 48%.

Isolation of active compounds ofG. parvifolia

In this study, methanol extract of 10 materials from North Kalimantan plants was investigated for their antibacterial
activity and etiologic enzyme of oral illness. In the screening experiments, only a few compounds depressed S. sobrinus
bacterial proliferation. G. parvifolia (asam kandis) was the most efficient to suppress S. sobrinus. G. parvifolia belongs to
the Clusiaceae family and is popularly recognized as a cooking spices and traditional medicinal herb.
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The pair of extracts were beginning to isolate using column chromatography silica gel and Fig. 1 exhibited the data of
high-performance liquid chromatography (HPLC) of each extract sample. Five isolated substances were purified by
preparative high-performance liquid chromatography (p-HPLC) and identified by nuclear magnetic resonance (NMR). All
the compounds were compared to the 1H and 13C NMR data of references compounds 1 and 2. It was identified as
Garcidepsidone B (1), Garcidepsidone A (2), respectively, as displayed in Fig. 2 and HPLC data Fig. 1.

Compound 1 and 2 were studied for S. sobrinus and P. gingivalis growth inhibitory action. The data of MIC, MBC, and
GTase inhibitory were reported in Table 3. The crude extract of G. parvifolia showed 0.25mg/ml of the MIC value, with the
MBC value higher than the MIC values. Compounds 1 and 2 reduced the development of S. sobrinus at concentrations 25
and 175 µg/ml, and against P. gingivalis with a value of 50 and 350 µg/ml, respectively. Each compound inhibited the
growth of S. sobrinus and P. gingivalis at a concentration range of 25–2000 µg/ml. In this study, two compound from
depsidone are usually present in all activity against both bacteria. So there might be more active molecules than isolated
chemicals in the crude extracts, however, we could not isolate the powerful active compound yet in our experiment. So
further research isolate compounds must be conducted.

1, Garcidepsidone B; 2, garcidepsidone A.conditions: Colomn : Sunniest C18,5 µm, Analysis time:40 min, detector
wavelength : 280 nm Flow late : 1.0 ml/min, Gradient program MeOH:0.05%TFAaq.=80%:20–100%:0% (60 min)

Figure 3 Compound 2 (Garcidepsidone A)

Table 3
Antimicrobial Activity and GTase Inhibtory of Garcidepsidone

Compounds Antimicrobial activity GTase Inhibition (%)

S. sobrinus P. gingivalis

MIC (µg/ml) MBC (µg/ml) MIC (µg/ml) MBC (µg/ml)

Garcidepsidone B 25 100 50 200 50

Garcidepsidone A 175 350 100 > 500 25

Chlorhexidine (+) 3.9 -

The compounds activities have shown inhibition at garcidepsidone B and A. Garcidepsidone B showed action against
MRSA with a MIC value of 128 µg/ml. In addition, this study showed garcidepsidone B had a higher impact against S.
sobrinus and P. gingivalis with a value of 25 µg/ml and 50 µg/ml, respectively.

Discussion
The development of microbial resistance to currently available antibiotics prompted the quest for new antimicrobial agents
(8). Chlorhexidine, triclosan, and delmopinol are employed as antibacterial agents against oral pathogens to minimize
dental plaque-mediated diseases, such as dental caries (19). In this investigation, chlorhexidine was utilized as an
antibacterial positive control.

S. sobrinus is one of the most cariogenic bacteria among mutans streptococci (20). Although the human flora is quite rich
and complicated, one type of mutans streptococci, S. sobrinus have been implicated as key etiologic agent of dental caries
(21). One of this species's most important virulence characteristics is its ability to generate glucosyltransferase (GTase),
GTase is the primary enzyme that catalyses the introduction of a glucose moiety from sucrose to sticky glucans and
contributes considerably to the establishment of dental caries (22). Therefore, potent efficacy of the plant extracts against
S. sobrinus provides the prospect for the treatment of dental caries, by inhibiting the growth of S. sobrinus,
glucosyltransferase, and other sobrinus-related illnesses.
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P. gingivalis is a gram-negative oral anaerobe that is one of the pathogenic bacteria species that conduct initiation and
causation periodontitis, an inflammatory disease that destroys the tissues supporting the tooth, which eventually may lead
to tooth loss, rheumatoid arthritis, atherosclerosis and orodigestive cancers. Orodigestive cancers represent a high part of
the total malignancies worldwide, including cancers of the oral cavity, gastrointestinal tract, and pancreas (3). The data
revealed the possibility that the extracts may be employed for suppressing and destroying bacteria development,
etiological agent, and other gingivalis- associated disorders (23).

According to Table 2, the most effective sample against these bacteria was G. parvifolia. The phytochemical examination
of the leaves (17), twigs (10), latex (15), and bark (16) of this plant led to the separation of xanthones, depsidones, and
phloroglucinols. Several studies on the crude methanol extract from the leaves have demonstrated that Garcinia had
robust and persistent inhibitory effects against diverse infections and antibacterial activity of G. parvifolia against
Staphylococcus aureus (10).

E. longifolia also had potential against P. gingivalis and inhibited glucosyltransferase. The phytochemical screening of E.
longifolia demonstrated the presence of phenolic chemicals, flavonoids, terpenoids, alkaloid, protein, and cardiac
glycosides in the stem and root. Flavonoids are commonly known for healthare polyphenolic chemicals and forhealth-
supporting features such as antioxidant, anti-allergic, antiinflammation, antibacterial, and anticancer properties (24).
Alkaloid have been reported to possess analgesic, antiplasmodic,antibacterial, analgesic properties and anti-malaria (25).
Among all the phytochemicals present, flavonoids and alkaloid might be possible as an inhibitor of GTase and
antibacterial agents.

According to Table 2, T. indica has the capacity to inhibit P. gingivalis with value of 2mg/ml. The phytochemical of T.
indica components were identified, including flavonoid, tannin, anthroquinone, saponin, alkaloid (26). These may have
accounted for antibacterial action. These phytochemicals and some other aromatic secondary metabolites have been
suggested to serve as natural agents that protect plants agents against microbial diseases and insect predators (27).

Uncaria gambir inhibited the growth of P. gingivalis with a 1mg/ml value. The phytochemical screening of U. gambir was
revealed to contain flavonoid, alkaloid, sterol, phenolic compounds resin, protein, and amino acids (28). There has been no
report about the active compound of U. gambir, but another species, U. tomentosa was discovered to contain antibacterial
chemicals such as uncarine E, rhynchophylline, isorhynchophylline (29).

After determining the highest MIC against S. sobrinus and P. gingivalis, we chose G. parvifolia as the following research
cause of the strong action at low concentrations, and this plant has been utilized by local tribes as daily spices. Depending
on these, we employed both samples as follows isolation of active chemicals.

The extract of G. parvifolia exhibited antibacterial activity against methicillin-resistant staphylococcus aureus (MRSA) and
an antioxidant effect on the scavenging activity research of the stable DPPH free radical. G. parvifolia against S. sobrinus
and P. gingivalis demonstrated high antibacterial activity with MIC of 0.25 and 0.5 mg/ml, respectively. Therefore, we
studied the separation and identification compounds of inhibitory enzyme and active antibacterial chemicals included in
G. parvifolia. Garcidepsidone A and B were successfully isolated components from G. parvifolia. These ingredients are
well-known for their antimicrobial properties. This is most likely due to the presence of prenyl compounds in the xanthone
group. Furthermore, when compared to the single synthesis compound chlorhexidine, this component performs natural
ingredients

Cunclusions
In this investigation, ten medicinal plants from Indonesia were evaluated against antibacterial of S. sobrinus and P.
gingivalis and the inhibitory activity of glucosyltransferase (GTase). As a result, the G. parvifolia was chosen for further
exploration of the isolation and identification of bioactive chemicals because of its high activity against both of assays.
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Two depsidones, garcidepsidone A and garcidepsidone B, were identified as bioactive chemicals. Among these isolated
compounds, garcidepsidone B demonstrated a notably higher inhibitory effect than garcidepsidone A against S. sobrinus
and P. gingivalis. On the other hand, the most effective against GTase inhibitory activity was garcidepsidone A. For
additional pharmacological studies, Garcidepsidone A can create a natural anti-cariogenic agent for tooth caries. Although
the isolate compounds were not the most active compounds, they may provide additional active chemicals from G.
parvifolia crude extracts with high action. Therefore, the isolation and identification of additional chemicals should be
studied.

Materials And Methods

Chemicals and plant parts
In North Kalimantan, Indonesia, in Bulungan regency, the leaves and roots of medicinal plants were taken. The chosen
plants were Uncaria gambir, Tamarindus indica, Garcinia parvifolia, Sellagenila intermedia, Cinnamomum burmani,
Cinnamomum iners, Cinnamomum parthenoxylon, Jatropha curcas, Eurycoma longifolia, and Cinnamomum sp. Raharjo S.
Hut, a taxonomist at Mulawarman University, was able to name the plants confirmed by references. The plant parts were
dried for three days, thenied for three days, and ground up in a blender. DPPH (1,1-diphenyl-2-picrylhydrazyl), was
purchased from Tokyo Kasei Kogyo, (Tokyo, Japan). DMSO (dimethyl sulfoxide), was purchased from (Merck, Darmstadt,
Germany). Ascorbic acid was purchased from (Sigma, St. Louis, MO, USA). Difco provided the nutrient broth (Detroit, MI,
USA). Other chemicals were HPLC grade.

Extraction
Ground plant samples were extracted sequentially with methanol at room temperature using a shaker (7400 Tubingen;
Edmun Buchler, Germany) with constant shaking for 48 hours. After the suspension has been filtered with Whatman filter
paper. The crude methanol extracts were near-dried by roto evaporation at 40O C in a vacuum oven

Antimicrobial assay
In this study, the MIC values of the extract against microorganisms were found using the microdilution method with 96-well
microplates. The extracts diluted by one were put in the 96-well plate with S. sobrinus for 24 hours or P. gingivalis for 72
hours at 37 oC under anaerobic conditions with the inoculumns,106cell/ml for P. gingivalis and sobrinus for 108cell/ml.
The final concentration of the extract ranged from 4 mg/ml to 0.015 mg/ml. The chlorhexidine was used as a positive
control. When 50 µl of 0.2 mg/ml iodonitrotetrazolium chloride (INT) was added to each microplate well and the plate was
left at 37 oC for 3 hours, the growth of microorganisms was observed. The MIC was the lowest concentration using INT
from changing color. For sequential MBC determination, 10 µl from wells that didn't change color was added to 100 µl of
fresh medium, and the mixture was left for 24 hours. In anaerobic conditions, S. sobrinus or 72 hours for P. gingivalis at 37
oC. The MBC was found by putting 50 µl of 0.2 mg/ml INT into each well of a microplate for 3 hours at 37 oC.

Preparation GTase
S. Sobrinus was grown in 4 L of Todd Hewitt broth for 20 hours at 37 oC. After the culture was centrifuged at 5000 rpm for
10 minutes at 40°C, the cells were collected, extracted with 8 M urea, and stirred for 1 hour. The crude enzyme solution with
urea was dialyzed against 10 mM sodium phosphate buffer (PH 6.0) until all of the urea was removed. Pipetting a milliliter
of crude enzyme solution into a micro tube was then put in a freezer at -80 0C.

Assay for GTase inhibitory activity
GTase synthesized insoluble glucan. GTase was incubated in 300 µl of 0.1 M phosphate buffer (pH 6.0) containing 5%
sucrose, 0.5% sodium azide, 0.5% dextran T-10, and in the presence or absence of sample at 37 0C for 3 hours. The
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inhibition rate was expressed by the following equation. Inhibition rate (%) = 100 x (Ac-As)/Ac. (Ac and As represent the
absorbance obtained in the control and the sample dose, respectively.

Isolation of active compounds from Garcinia parvifolia.

The leaf of G. parvifolia (1.1 kg) was repeatedly extracted with methanol at room temperature. The methanol extract was
concentrated in vacuo to obtain a residue (98 g). A part of the extract (11.7 g) was suspended in methanol-water (1:10)
and successively partitioned with n-hexane and ethyl acetate to give the n-hexane-soluble part (3 g, 25% of the methanol
extract), hexane percipitaition-soluble part (6 g, 51%), ethyl acetate-soluble part (1.49 g, 12.7%), and aqueous potions (1.5
g, 12.8%). The n-hexane precipitation (4.55 g) was fractionated by column chromatography on silica gel (1 kg) by elution
with n-hexane-ethyl acetate gradient [n-hexane: ethyl acetate = 9:1 1000 ml, 8:2 1600 ml, 7:3 4100 ml, 6:4 3100 ml, 5:5
3000 ml, 3:7 1466 ml, ethyl acetate 1000 ml, methanol 1000 ml. Fraction 1: 81 mg, Fraction 2: 88 mg, Fraction 3: 45.4 mg,
Fraction 4: 89 mg, Fraction 5: 533.4 mg, Fraction 6: 96.5 mg, Fraction 7: 37.5 mg, Fraction 8: 1799.8 mg, Fraction 9: 1258.5
mg]. Nine fractions were collected. Fraction 8 has the most potential for antimicrobial activity, and the resultant material
was then fractionated by column chromatography on silica gel (450 mg). Six fractions were collected, and Fraction 4 and 5
were subjected to preparative high-performance liquid chromatography (HPLC) (column oven: shimadzu CTO-20AC),
eluting with aqueous 0.05% trifluoroacetic acid (TFA)/methanol (20/80) at 9 ml/min. Compound 1 (10 mg) was isolated as
the main active compound by Preparative HPLC eluting with 0.05% trifluoroacetic acid (TFA)water/methanol (20/80) 45
min at 9 ml/min, and was identified as Garcidepsidone B and Garcidepsidone A by 1H-NMR, 13C-NMR, 1H-1H COSY, HMQC,
HMBC, NOESY (Jeol ECA 600 NMR spectrometer) and MALDI-TOF-MS (Shimadzu Biotech Axima Resonance
2.9.1.20100121). The compounds were identified by comparison of the spectral data with those in the literature (30),(17).

Garcidepsidone B. Compound 1 was a white powder that showed a [M+H]+ ion peak at m/z 481 (M+=C28H32O7) in positive
TOF-MS.1H NMR (CD3OD 600 MHz) : 6.19 (s, H-4), 6.49 (s, H-6), 3.23 (d, H-12), 5.13 (mt, H-13), 1.91(m, H-15), 1.98 (s, H-
26). 13C NMR (CD3OD 600 MHz) δ: 162.7 (C-1), 112.3 (C-2), 162.3 (C-3), 98.6(C-4), 160.2(C-4a), 142.4(C-5a), 103.6(C-6),
142.6(C-7), 135.4(C-8), 131.5(C-9), 140.8(C-9a), 169.0(C-11), 97.1(C-11a), 21.2(C-12), 122.1(C-13), 134.2(C-14), 39.4(C-15),
26.2(C-16), 124.0(C-17), 130.6(C-18), 16.3(C-19), 24.4(C-20), 14.8(C-21), 22.9(C-22), 121.6(C-23), 135.4(C-24), 16.7, 24.6 (C-
26).

Garcidepsidone A. Compound 2 was found as a white powder, and positive TOF-MS showed that it had a [M+K] + ion peak
at m/z 519 (M+ = C28H32O7). 1H NMR (CDCl3 600 MHz) : 11.00 (1H, s, OH-1), 6.32 (1H, s, OH-3), 6.67 (1H, s, H-6), 3.36 (2H,
d, J = 6.9Hz, H-12), 5.17 (1H, s, H-13), 1.78 (3H, s, H-15), 1.71 (3H, s, H-16), 3.54 (2H, d, J = 8 (3H, s, H-26).13C NMR (CDCl3
600 MHz) δ: 160.9 (C-1), 111.5 (C-2), 160.4 (C-3), 111.2 (C-4), 156.8 (C-4a), 143.7 (C-5a), 105.4 (C-6), 141.9 (C-7), 139.7 (C-
8), 119.9 (C-9), 136.6 (C-9a), 168.9 (C-11), 98.8 (C-11a), 22.2 (C-12), 121.2 (C-13), 135.0 (C-14), 18.1 (C-15), 23.9 (C-16), 22.2
(C-17), 121.9 (C-18), 134.8 (C-19), 18.0 (C-20), 25.8 (C-21), 22.6 (C-22), 120.2 (C-23), 136.0 (C-24), 17.9 (C-25), 25.8 (C-26).
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Figure 1

High-performance liquid chromatography chromatogram of G. parvifolia hexane precipitation..

1, Garcidepsidone B; 2, garcidepsidone A.conditions: Colomn : Sunniest C18,5 µm, Analysis time:40 min, detector
wavelength : 280 nm Flow late : 1.0 ml/min, Gradient program MeOH:0.05 %TFAaq.=80 %:20 % to 100 %:0 % (60 min)

Figure 2

Compound 1 (Garcidepsidone B)
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Figure 3

Compound 2 (Garcidepsidone A)
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