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Abstract. The aims of research is to explore pharmaceutical and chemicals
aspects of Nepthea sp. The methods include fractionation of ethylacetate
extract (EAE) by vacuum liquid chromatrography (VLC). The chemical
content was evaluated by LC-MS/MS analysis, phytochemical screening,
Total Phenolics Content (TPC) and Total Flavonoids Contents (TFC).
Antioxidant and cytotoxic potencies were evaluated by DPPH/ABTS
methods and MTT assays and also docking study. Fractionation of EAE
produced six fractions (1-6). Fraction 3 and 4 were semi-polar compounds,
which contained terpenoids, phenolics and alkaloids. According to LC-
MS/MS, the identified semi-polar compounds consist of 3-acetyl-3,4-
dihydro-5,6-dimethoxy-2(1)H-benzopyrone and oxyphyllenone B from
Fraction 3 and 1-(4-hydroxy-3-methoxy)-phenyl-1,2,3-propanetriol,
digiprolactone, petasitolone, d-humulene, rengyolester, and piperolactam-
C9:1(8E) for Fraction 4. The antioxidant potency of fraction 4 was better
than Fraction 3. Based on ICsy value, Fraction 3 is active category and
Fraction 4 is moderately active against MCF-7 cell lines. At the molecular
level, rengyolester and piperolactam-C9:1(8E) revealed potential
antioxidant activity by inhibiting XO, which was correlated with antiradical
in vitro results. Meanwhile, the anticancer activity of oxyphyllenone B and
piperolactam-C9:1(8E) demonstrated a higher affinity for inhibiting ERa
than other compounds. As conclusion, semipolar fractions of EAE have
good potential as an antioxidant and cytotoxic agent against MCF-7 cell
lines.
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1. Introduction

Soft coral, particularly Nepthea sp., was selected as the research sample in the course of
our ongoing study into the pharmacological and chemical aspects of marine resources.
Before studying soft corals, we investigated some sponges. By isolation and structure
elucidation, we discovered Clathruohate as a new compound from Chlatria sp. and
published in MJAS, 2018 [1]. In addition, chemical screening of various sponges have
been reported [2]. The biological properties of some species of sponges have been studied
including antihyperlipidemia [3], Anti-Inflammation [4], acute toxicity and antioxidant
potency [5].

As an archipelagic province, Southeast Sulawesi has 651 islands, and the ocean
covers 74.25% of its land area [6]. Soft coral is one of the valuable and plentiful marine
natural resources. With a monitoring area of 700 m2 in Waworaha Waters, Konawe, eight
different kinds of soft coral were discovered [7]. However, the pharmaceutical and
chemical aspects have not yet reported.

In other locations, some soft corals have reported pharmaceutical and chemicals
sides. In the red sea, Sarcophagus glaucum produces sarcophine, which acts as a
modulator of glycine receptors in the neurological system, among other novel chemicals
with highly fascinating features [8]. Diterpene compounds are produced by S. solidum as
well as numerous terpenoid compounds from Lobophytum crasum and oxygenated
steroids from S. pauciplicatum. These substances can boost cancer patients' immune
systems to help them fight infection [9]. One of the soft corals found at Waworaha is
Nepthea sp. (Nephtheidae). It is also thought to be common in the Indo-Pacific region
[10], Mauritius and Rodrigues Island [11], and the Brazilian Coast [12]. Nephtoacetal from
Nepthea sp. is active against HeLa cell lines [13], V. erecta produced erectasteroids A-H
which are cytotoxic towards P-388 and HT-29 cell lines [14], and nebrosteroids A—H from
N. chabroli have potential as anti-inflammatory substances, according to some
compounds reported from Nepthea [15]. The Neptheidae family, which has 20 genera
and includes Nepthea, has a wider scope. Sesquiterpenes are among the secondary
metabolites from this class that have been found. steroils, quinones, and diterpenes [12].
Among them are paramlemnolin, which was isolated from Paralemnalia thyrsoides [16],
linardosenenes A—C and lineolimnenes A-D from Litophyton nigrum, both of which are
active against some human cancer cell lines [17], and linardosenenes D-G from L. nigrum
[18]. Acetoxycapnelle-2D,8E,13-triacetoxycapnell-9(12)-ene-10D-ol was produced by
Dendronepththya rebeola [19], flavalin E isolated from Lemnia flava [20] and
sclerosteroid ] identified from Scleronephthya gracillimum [21].

There is no information on the research of the pharmacological and chemicals
features of Nepthea sp. from South East Sulawesi. According to the literature of
Indonesian soft corals, ethylacetate and butanol extracts of Selayar’s Lobophytum sp.,
South Sulawesi, are active as an antioxidant and anti-bacterial [22], and Sinularia depresa
of the South China Sea produces sinulasterol A, B and C, which contributes to cancer
prevention through anti-inflammatory effects [23]. The research on Southeast Sulawesi’s
soft coral is still in the plotting phase at the moment [24]. In this article, the chemical
composition of the semipolar fraction of Nepthea sp., which is found in Southeast



BIO Web of Conferences 136, 04002 (2024) https://doi.org/10.1051/bioconf/202413604002
ISFM XIII 2024

Sulawesi, as well as the investigation of antioxidant and toxicity potencies towards breast
cancer cells (MCF-7) and also docking study are both discussed.

2. Material and Methods

2.1 General Procedures.

The conjunction of A Waters Acquity UPLC I-Class with a Xevo G2-X2 Quadrupole
Time-of-Flight (QToF) mass spectrometer was used to perform the LC-MS/MS study.
Methanol, ethylacetate, and n-hexane are among the chemicals used, and the aquades are
of analytical quality. Adsorbent of Kieselgel 60 Fzs4 0,25 mm (Merck) was Thin layer
chromatography plate, silica 60 G (Merck®), silica gel 60 GFxss p.a (Merck®), cerium
sulphate (CeSOs) (Merck®), gallic acid (Merck®), quercetin (Merck®), ascorbic acid
(Merck®), doxorubicine (Merck®), ascorbic acid (Merck®), ABTS (2,2’-azino-bis-3-
ethylbenzthiazoline-6-sulphonic acid) (Merck®), ascorbic acid (Merck®), and MTT (3-
(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) (Merck®).

2.2 Nepthea sp. Collection

The sample was collected form the Saponda Islands, Province of Southeast Sulawesi,
Indonesia's which used SCUBA diving at a depth of 4-10 m. The sponge was saved and
put in separate ice containers before analysing in the laboratory. Expert staff (Baru
Sadarun, Ph.D) from the Faculty of Fisheries and Marine Science of Universitas Halu Oleo
performed the sample identification, and the specimen was deposited in the Faculty of
Pharmacy of Universitas Halu Oleo.

2.3 Sample Extraction and Fractionation

The sample (Nepthea sp., 3 kg) was chopped into small pieces and extracted in
ethylacetate (3 x 10 L, 24 hours each time) at temperature’s room. Each dried sample
extract was gathred under reduced pressure and stored at 4°C for further analysis in an
amber bottle. The ethylacetate extract was fractionated using VLC (Vacuum Liquid
Chromatography) with silica gel as an adsorben and a mixture of n-hexane:ethylacetate
(100:0 up to 0:100%) and methanol 100 percent as eluen, yielding six fractions (A-F).

2.4 Phytochemical screening

The phytochemical screening methods [25] was used for checking the presence of
alkaloids, flavonoids, tannins, terpenoids, steroids, and saponins of the sample.

2.5 Total phenolics content (TPC) and total flavanoids content (TFC)
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The TPC of Nepthea sp were evaluated by the Folin and Ciocalteu procedure, following
Singleton and Rossi's method with minor modification and the total flavonoids of the samples
were decided using Chang et al [26].

2.6 LC-MS/MS Analysis

he fraction 3 and 4 of Nepthea sp. ware prepared for LC-MS/MS analysis using standard
operational procedure of this device [2].

2.7 DPPH and ABTS Assays

According to a prior study, the antioxidant potency of the samples was judged using the
DPPH radical [2] and ABTS test used the modified Moniruzzaman Method [27].

2.8 MTT Assay

Cytotoxicity in MCF-7 cells in vitro potency was determined by MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) test [28].

2.9 Molecular Docking Simulation

We selected the 3D structure of the estrogen receptor alpha (ERa) (PDB CODE: 3ERT)
and xanthine oxidase (XO) (PDB CODE: 3NRZ) from the RCSB website [29,30]. These
structures were selected based on 4-hydroxytamoxifen and hypoxanthine as native
ligands. The receptors were prepared by removing unbounded ligands and water
molecules. Lastly, the protonation and the Kollman charges were applied to the receptors
with the help AutoDockTool 1.5.6 [31]. The structure of identified compounds in LC-
MS/MS data was collected from the PubChem database. All compounds were arranged in
the same software by inserting hydrogen atoms and Gasteiger charges. The final step was
to arrange the each compound’s bond to rotate freely [32]. The molecular docking
simulations were performed with iDock software with default settings [33]. The process
of redocking of the ligand’s native to the ERa and XO was a method to authenticate the
docking protocol. Valid protocols are given by a root mean square deviation (RMSD)
value below 2 A. The binding pocket was fitted by monitoring the 4-hydroxytamoxifen
and hypoxanthine at coordinates in each receptor with a grid area of 35 x 35 x 35 A for
ERoand 25 x 25 x 25 A for XO. The binding energies of total molecules were summarized,
and their interactions were evaluated with Discovery Studio Visualizer.

3. Results and Discussion

The VLC with silica gel as an stationare phase and an eluent mixture of n-hexane:
ethylacetate (100% : 0 % up to 0%:100%) followed by methanol were used to fractionate
EAE, to give six fractions (1-6). Fraction 1-2 are non-polar fraction, 3-4 are semipolar
fraction and 5-6 are polar fraction. Fraction 3-4 have interesting biological activities,
fraction 3 is active anticancer towards MCF-7cells lines and Fraction 4 is active anti-
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oxidant using DPPH and ABTS methods [29]. The detail data is displayed in Table 1 and

Figure 1.
Table 1. The TPC and biological activities of Fraction 3 and 4
Fraction 3 Fraction 4
Method
etho Regression Linear Value Regression Linear Value
3 y =0.0063x +
TPC (mgGAE/g | y=0.0063x+ 0.1284 |, o5 4 7 0.1284 36.02 + 1.15
ext) R2 = 0.9885 R2 - 0.9885
DPPH (ICsoin | y=0.1972x+9.2886 | 206.45 + y= ?é299§27 xr 106.25 +
mg/L) R?=0.9023 1.36 RZ- 0 9985 1.02
ABTS (ICsoin | y=0.195x+20.123 | 15321+ y = 0.6203x +
2.0355 77.32 £ 1.62
mg/l) R? - 0.9645 154 R7 - 09476
MTT (ICsoin | y=0.2657x + 35.48 y = 0.1983x - 268.99 +
me/I) R2 - 0.9531 54.65 + 1.30 3.3418 127
) R2=0.9614 )
300 268.99
250
206.45
200
153.21
150
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36.02
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2.69
0
TPC DPPH ABTS MTT
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Figu.1. Comparison TPC and biological activities of Fraction 3 and 4

TPC of Fraction 4 is greater than TPC of Fraction 3, the impact on the antioxidant
potential of Fraction 4 is stronger than Fraction 3, but inversely proportional to its
cytotoxic properties. The cytotoxic properties of EAE against MCF-7 breast cancer cells,
Fraction 3 showed better potential than the potential of Fraction 4. The difference in
potency, both antioxidant and cytotoxic, was powerfully influenced by the chemicals of
Fractions 3 and 4. Based on the results of phytochemical screening in Table 2, Fraction 3
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and Fraction 4 have the same type of compound, different in amount or concentration.
Both fractions contain terpenoids, saponins, tannins/phenolics and alkaloids.
Table 2. Phytochemical screening of fractions 3 and 4 of Nepthea sp.

Weight Chemical Contents
Sample (s) © terpenoids | saponins | Tannins/ | Flavonoids | Alkaloids
g phenolics
Fraction 3 59@3.5 ++ ++ ++ - ++
o))
Fraction 4 10,7 (6.7 ++ + ++ - +
o)

A more detailed study on the chemical content of Fraction 3 and Fraction 4 of
Nepthea sp was carried out using the LC-MS/MS instrument. Two of eight major
compounds of Fraction 3 have been identified namely 3-acetyl-3,4-dihydro5,6-
dimethoxy-2(1)H-benzopyrone and oxyphyllenone B. The unidentified compounds
consist of CisH2u1NO, C21H33NO2, CssHssNO14, Ci1sH23NO3, CisH21NOs and CisH21NO:o.
Fraction 4 has nine major compounds consist of six identified compounds and three
unidentified compounds. The identified compounds namely 1-(4-Hydroxy-3-methoxy)-
phenyl-1,2,3-propanetriol, digiprolactone, petasitolone, 8-humulene, rengyolester and
piperolactam-C9:1 (8E), and unidentified compounds including CisH21NO, C21H33sNO:
and C2sH£Os4. Decision making on the names of identified compounds was based on
MS/MS data consisting of Retention time, Observed [M+H]/ [M+Na] (m/z), Experimental
Neutral Mass (Da), Theoretical Neutral Mass (Da) and MS" Fragmentation as listed in

Table 3.
Table 3. Compounds of Fraction 3 and Fraction 4 based on LC-MS/MS data
Observed Experiment Theoretic MSs
Rt [M+H]/ al
Sample . al Neutral Fragme | Component Name
o | (min) [M+Na] Mass (Da) Neutral cati
(m/z) ass (Da Mass (Da) ntation
3-Acetyl-3,4-
197.08; dihydro5,6-
Fraction 1 9.74 251.0893 250.08412 | 250.08412 137.05 dimethoxy-2(1)H-
3 benzopyrone [34]
2 193.13; Oxyphyllenone B
10.23 | 233.1142 210.12559 | 210.12559 165.09 (35, 36]
1-(4-Hydroxy-3-
3| 734 | 2370732 | 21408412 | 21408412 | 13706 | Tethoxy)phenyl-
1,2,3-propanetriol
[37]
179.11; ..
4 8.04 197.1168 196.10994 | 196.10994 135.12 Digiprolactone [38]
Fraction 219 .17'
4 5 9.60 237.1848 236.17763 | 236.17763 20 1' ] 6 Petasitolone [39]
173.08;
6 | 10.03 | 203.1790 202.17215 | 202.17215 119.08 8-Humulen [40]
277.14;
7 | 10.24 | 295.1539 294.14672 | 294.14672 21712 Rengyolester [41]




BIO Web of Conferences 136, 04
ISFM XIII 2024

002 (2024) https://doi.org/10.1051/bioconf/202413604002

10.32

232.17,
217.12

Piperolactam-C9:1
(8E)[42]

352.1906 | 329.19909 | 329.19909

The certainty of the names and structures of the compounds listed in Table 1 was determined
by comparing the fragmentation patterns of these compounds with the literature as shown in

Figures 2 and 3.
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Fig.2. Fragmentation pattern of ESI-MS" of identified compounds in Fraction 3 (1) 3-Acetyl-3,4-
dihydro5,6-dimethoxy-2(1)H-benzopyrone, (2) Oxyphyllenone B
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Fig.3. Fragmentation pattern of ESI-MS" of identified compounds in Fraction 4 (3) 1-(4-Hydroxy-3-

methoxy)-phenyl-1,2,3-propanetriol, (4) Digiprolactone, (5) Petasitolone, (6) 5-Humulene, (7)
Rengyolester, (8) Piperolactam-C9:1 (8E)

Based on the interpretation of fragmentation data, the structure of the identified compounds
from Fractions 3 and 4 of ethyl acetate extract Nepthea sp coral is shown in Figure 4.



BIO Web of Conferences 136, 04002 (2024) https://doi.org/10.1051/bioconf/202413604002
ISFM XIII 2024

0
HO, & HO
Q HOW X 0 OH
~ OH
(0] ] \o
O o : OH
3-Acetyl-3,4-dihydro5,6-dimethoxy- Oxyphyllenone B 1-(4-Hydroxy-3-methoxy)-phenyl-
2(1)H-benzopyrone 1,2,3-propanetriol

HO,,,

Digiprolactone Petasitolone delta-Humulene
0
HO OH ™
T, O D
0 B o]
HO
Rengyolester Piperolactam-C9:1(8E)

Fig.4. Identified compounds of Fraction 3 and 4

The absence of saponins, tannins, alkaloids and other phenolics compounds in Fraction 3
and 4 can be seen from the TPC value in Table 1, where is the TPC of Fractions 3<4. This
causes the antioxidant potential of Fraction 4 to be better than Fraction 3 both DPPH and
ABTS methods. The phenolics compounds have been identified in Fraction 4 are 1-(4-
Hydroxy-3-methoxy)-phenyl-1,2,3-propanetriol and rengyolester. Some extracts that are
reported to contain rengyoester and have antioxidant properties include non-polar fraction of
ethyl acetate extract of Nepthea sp [43] and Forsythiae fructus [44]. Other compounds
contained in Fraction 4 are not phenolic compounds but are antioxidants, namely
digiprolactone [45] and §-Humulene [46].

Fraction 3 has cytotoxic potential against breast cancer cells lines (MCF-7) better than
Fraction 4 (Table 1 and Figure 1). This is caused by the alkaloids content of Fraction 3 which
is more than Fraction 4 as shown by the results of phytochemical screening in Table 2, and
is also supported by the results of the analysis of the chemical content of LC-MS/MS which
shows a large amount of alkaloid compounds although they have not been identified or are
still in the chemical formula that is CisH2i1NO, C>1H33NO2, C4sHgaNO14, CisH23NO3,
Ci15H21NOs and CisH21NOa. This consideration is based on the positive control used in the
cytotoxic test is doxorubicine, and the active compound used in the handling of breast cancer
is tamoxifen [47], both compounds are alkaloids. Doxorubicin and tamoxifen have structural
formulas C27H20NO11 and CasH2oNO, respectively.

Molecular Docking Result

This soft coral fraction's cytotoxic and antioxidant activity was explored at the molecular
level against ERa and XO receptors. The molecular docking process was confirmed to be
valid with an RMSD value of 4-hydroxytamoxifen redocking of 1.158 to ERa (Figure 5A)

10
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and hypoxanthine of 0.32 to XO. (Figure 5B). 4-hydroxytamoxifen and hypoxanthine have
binding energies of -9.61 kcal/mol and -6.58 kcal/mol, respectively. 4-hydroxytamoxifene
interacts with the ERa binding site, resulting in several interactions such as hydrogen bonds
(Glu353 and Arg394) and hydrophobic interactions with Met388, Leu346, and Met421.
Meanwhile, hypoxanthine exhibits three hydrogen bonds with Glu802, Arg880 and Thr1010
and hydrophobic interaction with Phe914, Alal1078, and Alal079 on the XO active site. The
formed interactions are identical to our prior studies, so using this simulation software
supports validating the docking process [48].

A. lled424 B

M,e:t‘421
4 Leud28 Arg88!
\ e914

Fig.5. The 3D conformation and interaction of native ligand to its receptors. (A) co-crystallized (pink)
and docked 4-hydroxytamoxifen (green) to ERa. (B) co-crystallized (pink) and docked
hypoxanthine (green) to XO. Green and pink dashed lines illustrated hydrogen bonds and
hydrophobic interactions

Overall, as many as eight compounds identified in the Nepthea sp soft coral fraction showed
potential activity as ERa inhibitors associated with anticancer and XO inhibitors for
antioxidant activity (Table 4). This potential was demonstrated by obtaining a negative
binding energy value. The more negative binding energy values correlate with the
compound's strong affinity to the receptor [49]. In ERa, compounds 2 and 8 have lower
binding energy than the other compounds, with values of -7.04 kcal/mol and -7.63 kcal/mol,
respectively. Interestingly, no hydrogen bonds were observed in compound 2. In compound
8, there was a hydrogen bond with Gly521. Meanwhile, the two compounds exhibit
hydrophobic interactions with residues Leu346, Met388, Met421 and Leu525, which at the
active site of ERa are similar to those of 4-hydroxytamoxifen interaction (Figure 6).

Table 4. Binding energy prediction from identified compounds in Nepthea sp fractions against ERa

and XO
ERo. X0
Binding Binding
Compounds energy Interactions* energy Interactions*
(kcal/mol) (kcal/mol)
GIn767, Ser1080,
M -5.75 Val534, Leu536 -7.46 Phe798
Leu346, Leu387,
@) -7.04 Met388, Leu391, 171 ﬁ%zﬂf““’sz’
Phe404, Met421
Gly420, Glu423,
3 -6.1 His524 -6.6 Thr1077, Met1038

11
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ERa X0
Compounds ]zillle(:'lgnyg Interactions® l:inne(:gf Interactions*
(kcal/mol) (kcal/mol)

Leu346, Leu349,
Ala350, Trp383,
(6) -6.7 Leu387, Met388, -7.17
Met421, Ile424,

Leu648, Phe649,
Leu873, Val1011,
Phel013, Leul014,

Leu428, Leu525 Pro1076
GIn767, Arg880,
Glu353, Leu34o6, Thr1077, Ala1079,
M 69 Leu391 947 Phe914, Alal078,
Alal079
et G
@) 7.63 flaész(;, Met421, 9.94 Met1038, Alal07%,
e Alal079
* Bold characters represent hydrogen bonds, while hydrophobic interactions are represented by
regular letters.

We suspect that the difference in the hydrogen bond interactions causes the
compounds from Nepthea sp to have a lower affinity than 4-hydroxytamoxifen. At the
molecular level, there is a possibility that the Nepthea sp compounds work on other
cancer targets that still need to be explored. In addition, several unidentified from this
soft coral fraction may have a high affinity to the ERa receptor.

v/\l/" Metd21

Gly521

Leu525

Fig.6. The interaction of identified compounds in Nepthea sp fractions with ERa. (A) compound 2
(Oxyphyllenone B), and (B) compound 8 (Piperolactam-C9:1 (8E))

Interestingly, the interaction of identified compounds in Nepthea sp fractions
produced findings in line with the antiradical DPPH and ABTS tests, with compounds
from fraction 4 having higher antioxidant activity than compounds from fraction 3. The
best antioxidant activity in inhibiting XO was shown by compounds 7 and 8, with lower
binding energy than hypoxanthine of -9.47 kcal/mol and -9.94 kcal/mol. In compound 7,

12
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four hydrogen bonds were observed with GIn767, Arg880, Thr1077 and Alal079 and
compound 8 formed three hydrogen bonds with Vall011 and Gln1194. Furthermore,
these two compounds include hydrophobic interactions with Phe914, Phe1009, Ala1078
and Alal079 residues on the confirmed XO binding sites, comparable to those produced

by hypoxanthine (Figure 7).
‘ouosa
! %‘/’z Q Phe1009Y
_THr1010 . 079 £ F vao11
f A2 N
N _

\

Thr1077

Fig.7. The interaction of identified compounds in Nepthea sp fractions with XO. (A) compound 7
(Rengyolester), and (B) compound 8 (Piperolactam-C9:1 (8E))

4. Conclusion

The semi-polar fraction of Nepthea sp. ethylacetate extract consist of Fractions 3 and 4
have the interesting potential both the diversity of compounds and their biological
activities. The fraction 3 has better potential as anti-cancer especially breast cancer
against MCF-7 cells lines which was supported by alkaloids contents. The Fraction 4 has
Total Phenolic Contents better than Fraction 3, has good potential as antioxidant agents.
At the molecular level, compounds 7 and 8 from Nepthea sp. revealed potential
antioxidant activity by inhibiting XO, which was correlated with antiradical in vitro
results. Meanwhile, the anticancer activity of compounds 2 and 8 demonstrated a higher
affinity for inhibiting ERa than other compounds.

Acknowledgments

We would like to thank to The Ministry of Education, Culture, Research, and Technology of the
Republic of Indonesia for supporting the project by a research grant under scheme of the Penelitian
Dasar Unggulan Perguruan Tinggi (PDUPT) 2022, contract No. 09/UN29.20/PG/2022.

References

1. I Sahidin, C.W. Sabandar, Wahyuni, R. Hamsidi, M.H. Malaka, B. Sadarun, L.O. Aslan,
A-Nor Sterols from an Indonesian Marine Sponge, Clathria Species, Malaysian Journal
of Analytical Science. 22, 375-82 (2018). https://doi.org/10.17576/mjas-2018-2203-02

2. 1. Sahidin, C.W. Sabandar, Wahyuni, R. Hamsidi, S.A, Mardikasari, W.0O.S. Zubaydah,
B. Sadarun, W.O.S. Musnina, A. Darmawan, A. Sundowo, Investigation of Compounds

13



BIO Web of Conferences 136, 04002 (2024) https://doi.org/10.1051/bioconf/202413604002
ISFM XIII 2024

and Biological Activity of Selected Indonesian Marine Sponges. The Natural Products
Journal. 10, 312-321 (2020)

3. Wahyuni, A. Fristiohady, M.H. Malaka, F. Malik, M.I. Yusuf, M. Leorita, B. Sadarun, A.
Saleh, W.O.S. Musnina, C.W. Sabandar, I. Sahidin, Effects of indonesian marine sponges
ethanol extracts on the lipid profile of hyperlipidemic rats. Journal of Applied
Pharmaceutical Sciences. 9, 008 (2019)

4. A. Fristiohady, Wahyuni, F. Malik, L.O.M.J. Purnama, I. Sahidin, Anti-Inflammatory
Activity of Marine Sponge Callyspongia Sp. and Its Acute Toxicity. Asian Journal of
Pharmaceutical and Clinical Research. 12, 97-100 (2019)

5. A. Fristiohady, B. Sadrun, Wahyuni, M.H. Malaka, F. Ahmad, F. Malik, L.O.M.]J.
Purnama, 1. Sahidin, Isolation and Identification of Secondary Metabolite Acetone
Extract Aaptos sp. and its Antioxidant properties and Acute Toxicity. Journal of Applied
Pharmaceutical Sciences. 10, 081-089 (2020)

6. Bangwilsultra, https://bangwilsultrablog.wordpress.com/2016/05/29/sulawesi-tenggara/

7. E. Wanda, B. Sadarun, Rahmadani, Diversity and density of soft corals in Waworaha
waters, Soropia sub-district. Sapa Laut. 3, 9-1 (2018)

8. H.A. Saleh, K.M. Raafat, T.A. Temraz, N. Noureldin, H.G. Breitinger, U. Breitinger,
Sarcophine and (7S, 8R)-dihydroxydeepoxysarcophine from the Red Sea soft coral
Sarcophyton glaucum as in vitro and in vivo modulators of glycine receptors,
Neurotoxicology. 80, 105-111 (2020)

9. C. Florean, M. Dicato, M. Diederich, Immune-modulating and anti-inflflammatory
marine compounds against cancer. Seminars in Cancer Biology in Press (2020)

10.J.Z.S Seah, N.-W.L. Yap, L.T. Tan, B.P.L. Goh, Distribution and abundant of octocoral
(Octocorallia, Alcyonacea) communities at three Southern Island of Singapore. Ocean
Sci. J. 50, 299-306 (2015)

11.D. Jahajeeah, V. Bhoyroo, M. Ranghoo-Sanmukhiya. An assessment of soft coral
community (Octocorallia; Alcyonacea) around Mauritius and Rodrigues Island—New
record of soft coral. Regional Studies in Marine Science. 47, 101976 (2021)

12. M.T.R Almeida, M.I.G. Moritz, K.C C. Capel, C.D. Perez, E.P. Schenkel, Chemical and
biological aspects of octocorals from the Brazilian coast. Rev. Bras. Farmacogn, 24, 446-
467 (2014)

13.]. Zhang, L. Li, K. Wang, X. Liao, Z. Deng, S. Xu, Pentacyclic hemiacetal sterols with
antifouling and cytotoxic activities from soft coral Nepthea sp. Biorganic & Medicinal
Chemistry Letters 23, 1079-1082 (2013)

14.S. Cheng, C. Dai, C. Duh, New 4-methylated and 19-oxygenated steroids from thr
Formosan sof coral Nepthea erecta. Steroids. 72, 653-659 (2007)

15.Y. Huang, Z. Wen, S. Wang, C. Hsu, C. Duh, New anti-inflammatory 4-methylated
steroids from the Formosan soft coral Nepthea chabroli. Steroids. 73, 1181-1186 (2008)

16. Huang, C.H. Chao, J.H. Liao, M.Y. Chiang, C.F. Dai, Y.C. Wu, J.H. Sheu, A novel
chlorinated norsesquiterpeneoid and two related new metabolite from soft coral
Paralemnalia thyrsoides. Tetrahedron Lett. 46, 7711-7714 (2005)

14



BIO Web of Conferences 136, 04002 (2024) https://doi.org/10.1051/bioconf/202413604002
ISFM XIII 2024

17.F. Yang, S.W. Li, J. Zhang, L.F. Liang, Y.H. Lu, Y.W. Gou, Uncommon nordasinane,
seconeolemnane and related sequiterpenoids from Xista soft coral Litophyton nigrum.
Bioorganic Chemistry. 96, 103636 (2020)

18.F. Yang, Q. Hhua, Y. Li, L.F. Liang, Y.H. Lu, F. An, Y.W. Gou, Further new
nardosinane-type sesquiterpenoids from Xista soft coral Litophyton nigrum. Fitoterapia.
151, 104906 (2021)

19.D. Grote, F. Hanel, HM. Dahse, K. Seifert, Capnellenes from the soft coral
Dendronephya rubeola. Chem. Biodivers. 4, 1683-1693 (2007)

20.J.H. Su, Y. Lu, W.Y. Hung, C.Y. Huang, M.Y. Chiang, P.Y. Sung, Y.H. Kuo, J.H. Sheu,
Sesquiterpenoids from the Formosan Soft Coral Lemnalia flava. Chem. Pharm. Bull. 59,
698-702 (2011)

21.H.Y. Fang, C.H. Hsu, C.H. Chao, Z.H. Wen, Y.C. Wu, C.F. Dai, J.H. Sheu, Cytotoxix
and Anti-inflammatory Metabolites from Soft Coral Scleronephya gracillimum. Mar.
Drugs. 11, 1853-1865 (2013)

22.M.Y. Putra, T. Murniasih, R.T. Swasono, J.T. Wibowo, A.N.C. Saputri, M.R. Widhiana,
LS. Arlyza, Secondary metabolites and their biological activities in Indonesian soft coral
of the genus Lobophytum. Asian Pac. J. Trop. Biomed. 6, 909-913 (2016)

23.M. Yang, X. Cui, H. Li, S. W. Li, L. G. Yao, W. Tang, . W. Mudianta, Y.W. Guo,
Sinulasterols A—C, three new bioactive oxygenated steroids from the South China Sea
soft coral Sinularia depressa. Steroids. 157, 08598 (2020)

24.K. Pedoja, L. Husson, L. Bezos, A.W. Pastier, A.M. Imran, On the long-lasting sequences
of coral reef terraces from SE Sulawesi (Indonesia): Distribution, formation, and global
significance. Quaternary Science Reviews. 188, 37e¢57 (2018)

25.J.B. Harbone, Phytochemical Methods, A guide to modern techniques of plant analysis,
(Chapman and Hall, London, 1973)

26.S. Chandra, S. Khan, B. Avula, H. Lata, M.H. Yang, M.A. El-Sohly, [.A. Khan,
Assessment of total phenolic and flavonoid content, antioxidant properties, and yield of
aeroponically and conventionally grown leafy vegetables and fruit crops: a comparative
study. Evidence-Based Complementary and Alternative Medicine. 253875 (2014)

27.A. Wahyuni, Diantini, M. Ghozali, A. Subarnas, E. Julacha, R. Amalia, I. Sahidin,
Phytochemical screening, toxicity activity, and antioxidant capacity of ethanolic extract
of Etlingera alba rhizomes. Pakistan Journal of Biological Sciences. 24, 807-814 (2021)

28.R. Asasutjarit, N. Sooksai, A. Fristiohady, K. Lairungruang, S. F. Ng, A. Fuongfuchat,
Optimization of Production Parameters for Andrographolide-Loaded Nanoemulsion
Preparation by Microfluidization and Evaluations of Its Bioactivities in Skin Cancer Cells
and UVB Radiation-Exposed Skin. Pharmaceutics. 13, 1290 (2021).
https://doi.org/10.3390/pharmaceutics13081290.

29.H. Cao, J.M. Pauff, Hille, R. Substrate Orientation and Catalytic Specificity in the Action
of Xanthine Oxidase: The Sequential Hydroxylation of Hypoxanthine to Uric Acid. J.
Biol. Chem. 285, 28044-28053 (2010). https://doi.org/10.1074/jbc.M110.128561

15



BIO Web of Conferences 136, 04002 (2024) https://doi.org/10.1051/bioconf/202413604002
ISFM XIII 2024

30. A.K. Shiau, D. Barstad, P.M. Loria, L. Cheng, P.J. Kushner, D.A. Agard, G.L. Greene,
The Structural Basis of Estrogen Receptor/Coactivator Recognition and the Antagonism
of  This Interaction by  Tamoxifen. Cell. 95, 927-937  (1998).
https://doi.org/10.1016/S0092-8674(00)81717-1

31.G.M. Morris, R. Huey, A.J. Olson, UNIT using autodock for ligand-receptor docking.
Curr. Protoc. Bioinforma. (2008)

32. A. Arfan, R. Muliadi, R. Malina, N. Trinovitasari, A. Asnawi, Docking and dynamics
studies: identifying the binding ability of quercetin analogs to the ADP-Ribose
Phosphatase of SARS CoV-2. J. Kartika Kim. 5§, 145-151 (2022).
https://doi.org/10.26874/jkk.v5i2.143

33.H. Li, K. Leung, Wong, M. Idock, A multithreaded virtual screening tool for flexible
ligand docking. in Proceedings of the 2012 IEEE Symposium on Computational
Intelligence in Bioinformatics and Computational Biology (CIBCB), pp. 77-84, (2012)

34.B. Sadarun, N.S. Rahmatika, A.W.M. Yodha, A. Fristiohady, A. Sundowo, S.N.
Baharum, 1. Sahidin, Antioxidant and cytotoxic properties of soft coral Nepthea sp.
Indonesian Journal of Marine Sciences. 27, 29-36 (2022).
https://doi.org/10.14710/ik.ijms.27.1.29-36

35.W.S. Cui, J. Tian, Z. J. Ma, Y.Q. Guo, J.H. Wang, X. Li, A new isocoumarin from bark
of Pellodendron chinense. Nat. Prod. Res. Dec. 17, 4279 (2003).
https://doi.org/10.1080/14786410310001617695

36.0. Muraoka, M. Fujimoto, G. Tanabe, M. Kubo, T. Minematsu, H. Matsuda, T.
Morikawa, I. Toguchida M. Yoshikawa, Absolute stereostructures of novel norcadinane-
and trinoreudesmane-type sesquiterpenes with nitric oxide production inhibitory activity
from Alpinia oxyphylla. Bioorg. Med. Chem. Lett. 11, 2217-20 (2001).
https://doi.org/10.1016/s0960-894x(01)00413-9

37.L. Ying, D. Wang, G. Du, Analysis of bioactive components in the fruit, roots, and leaves
of Alpinia oxyphylla by UPLC-MS/MS. Evid. Based. Complement. Alternat. Med. 9,
5592518 (2021). https://doi.org/10.1155/2021/5592518 PMID: 34335828; PMCID:
PMC8286198

38.L.N. Lundgren, T. Popoff, O. Theander, Arylglycerol glucosides from Pinus sylvestris.
Acta chemica Scandinavica. Series B. Organic chemistry and biochemistry. 36, 695-69.
ISSN: 0302-4369 (1982)

39. A.L. Oke, S. P. Nurheni, S. Agus, K. Feri, D.Y. Nancy, In vitro antioxidant potential and
phytochemical profiling of Melastoma malabathricum leaf water extract. Food Science
and Technology. Campinas, 42, €92021 (2022). https://doi.org/10.1590/fst.92021

40.K. Naya, Y. Fumio, T. Ichiro, The Structure of Petasitolone, a New Constituent
of Petasites japonicus Maxim. Bulletin of the Chemical Society of Japan, 44, 3165-3167
(1971). https://doi.org/10.1246/bcsj.44.3165

41.F. Bohlmann, C. Zdero, R.M. King, H. Robinson, Neue cadinen-derivate und andere
inhaltsstoffe aus Chromolaena-arten. Phytochemistry. 18, 1177-1179 (1979).
https://doi.org/10.1016/0031-9422(79)80129-6

42.8S. Aung, T.T. Hla, M.M. Moe, Analysis of chemical constituents from Acacia concinna
(Willd.) DC. Fruits by LC-MS/MS. 3 Myanmar Korea Conference Research Journal, 3,
745-751 (2020)

16



BIO Web of Conferences 136, 04002 (2024) https://doi.org/10.1051/bioconf/202413604002
ISFM XIII 2024

43. A. Balkrishna, S. Verma, P. Sharma, M. Tomer, J. Srivastava, A. Varshney,
Comprehensive and Rapid Quality Evaluation Method for the Ayurvedic Medicine
Divya-Swasari-Vati Using Two Analytical Techniques: UPLC/QToF MS and HPLC-
DAD. Pharmaceuticals (Basel). 14, 297 (2021). https://doi.org/10.3390/ph14040297

44.7. Dong, X. Lu, X. Tong, Y. Dong, L. Tang, M. Liu, Forsythiae Fructus: A review on its
phytochemistry, quality control, pharmacology and pharmacokinetics. Molecules. 22, 1466
(2017). https://doi.org/10.3390/molecules22091466

45.S.H. Lam, P.H. Chen, H.Y. Hung, T.L. Hwang, C.C. Chiang, T.D. Thang, P.C. Kuo, T.
S. Wu, Chemical constituents from the stems of tinospora sinensis and their bioactivity.
Molecules. 23, 2541 (2018). https://doi.org/10.3390/Molecules23102541

46.N.A.A. Ali, B.K. Chetri, N.S. Dosoky, K. Shari, A.J.A. Al-Fahad, L. Wessjohann, W.N.
Setzer, Antimicrobial, antioxidant, and cytotoxic activities of Ocimum forskolei and
Teucrium yemense (Lamiaceae) essential oils. Medicines (Basel). 4, 17 (2017).
https://doi.org/10.3390/medicines4020017.

47.H. Thayyib, M. Muis, B. Murtala, Ultrasonographic description of endometrial
abnormalities in breast cancer patients who received hormonal therapy at wahidin
sudirohusodo hospital. Nusantara Medical Science Journal. 5, 13408 (2020)

48.1. Sahidin, N. Nohong, M.A. Manggau, A. Arfan, W. Wahyuni, I. Meylani, M.H. Malaka
N.S. Rahmatika, A.-W.M. Yodha, N.U.E. Masrika, Phytochemical profile and biological
activities of ethylacetate extract of peanut (Arachis Hypogaea L.) Stems: in-vitro and in-
silico studies with bibliometric analysis. Indones. J. Sci. Technol. 8, 217-242 (2023).
https://doi.org/10.17509/ijost.v8i2.54822.

49.S.N.A.L. Citra, A. Arfan, A. Alroem, L.S. Bande, I. Irnawati, M. Arba, Docking-based
workflow and adme prediction of some compounds in curcuma longa and andrographis
paniculata as polymerase PA-PB1 Inhibitors of Influenza A/HSN1 Virus. J. Res. Pharm.
27,221-231 (2023). https://doi.org/10.29228/jrp.305.

17



