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ABSTRACT
1

The research on the bioactivity and antioxidant test of hexadecanoic acidgjand Esitﬁsterol
compunds isolated from hydroid Aglaophenia cupressina Lamoureoux had been done. The purpose
of research was to determine the bioactivity of hexadecanoic acid and p-sitosterol through toxicity
test using Artemia salina Leach as antioxidant. The research was conducted at the Lifpratory of
Environmental and Marine Sciences, Department of Biology and Biochemistry Laboratory,
Department of Chemistry, Faculty of Mathematics and Natural Sciences, University of
Hasanuddin, Makassar. The method used in this study was Brine Shrimp Lethality Test (BSLT) for
toxicity and Diphenil picry hidrazil (DPPH) methods test for antioxidant. The results showed that
hexadecanoic acid has a high toxicity and p-sitosterol has no toxicity based toxicity tests using
Artemia salina Leach. The hexadecanoic acid and -sitosterol did not have antioxidant activity.

Keywords: Bioactivity; Aglacphenia cupressina Lamoureoux; hexadecanoic acid; B-sitosterol;
Anrticle history: Received 20 Ocktober 2015, last received in revised 10 November 2015

1. INTRODUCTION Lately the use of antioxidant

There have been some disease begins
by exgssive free radical reactions in the
dy.

will generate new free radicals through a

ree radicals in the body are formed

chain reaction that ultimately numbers
continue to grow and invade the body. Due to
the effects of free radicals that are not good
for health, the body requires a critical
component that counteract free radical attack.
An important component that is capable of
saving the human body's cells from free

radical damage is an antioxidant [1].

IJEScA vol. 2, 2, November 2015

compounds is growing rapidly both for food
and medication. The usage as a medicine is
growing along with the increasing knowledge

free radical activity against several
degenerative diseases such as heart disease
and cancer [2].

Indonesia has vast areas of sea more
than the land and marine life in the waters of
Indonesia is diverse. All of this is a natural
source of sea that has not been used mainly

for health [3].
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Hydroids are marine invertebrates
belongs to phylum Coelenterata or Cnidaria
which was living or attached to the sponge,
rich in chemical compounds that can be used
as drugs [4]. According to [5] hydroid
Aglaophenia cupressina Lamoureoux
contains chemical compounds sesquiterpen,
diterpene, alkaloids, prostaglandins,
pyridines and tridental A as an antioxidant.
Hydroid is marine animal which rich of
bioactive compounds, has a self-defense tool
that nematocysts, are arranged in capsules,
has tentacles and consists of a material that
resembles collagen. Poison nematocysts are
removed through a long capsule, this is a tool
to capture prey and defend themselves [4].
Nematocysts containing some sort of
chemical that can cause itching and even skin
irritation if touched [6]. According to [7]
hydroid has the most promising bioactive
compounds to be isolated for the benefit of
the treatment of human diseases.

Previous research by [8] showed that
hexadecanoic acid compound isolated from
hydroid Aglaophenia cupressina Lamoureoux
can serve as antimitotic agent. Further study
by [9] find that chemical compounds p-
sitosterol  of  Aglaophenia  cupressina
Lamoureoux has potential as an antimitotic
agent. Based on this, the curren study was
conducted in order to determine bioactivity
of toxicity tests using Artemia salina Leach
and activity of antioxidant compounds

hexadecanoic acid and [-sitosterol of hydroid

Aglaophenia cuppresina Lamoureoux.

IJEScA vol. 2, 2, November 2015
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2. METHODOLOGY

This  experimental research  was
conducted in the Laboratory of Environment
and Marine Study, Department of__Biology
and Biochemistry laboratory, g?:mistry
Department, Faculty of Mathematics and
Natural sciences, University of Hasanuddin,

Makassar.

A. Materials

Materials and equipments used were
pipette, test tube, tube rack, balance of
digital, rod stirrer, spoon horn, a beaker, a
magnifying glass (magnifying glass), a
measuring cup, flask, aerator, bottle vial,
lamp,  micropipette and UV VIS
spectrophotometry, hexadecanoic acid and [3-
sitosterol isolates of Aglophenia cruppresina
Lamoureoux, dimethyl sulfoxide (DMSO), a
solution difenilpikrilhidrazil (DPPH) 04
mM, tissue, synthetic sea water, distilled
water H,O, paper labels, methanol, Artemia

salina Leach and vitamin C.

B. Stock Solution

Stock Solutions Test made by
dissolving 0.05 mg of the test compound into
a 10 mL solvent (5 mL DMSO + 5 mL of
distilled water) thus obtained 5000 ppm
stock. This solution is used to test the toxicity

and antioxidants.

C. Toxicity Test - Bfgihe Shrimp Lethality
Test (BSLT) Using Artemia Salina Leach.

Preparation of larvae Artemia salina

Leach performed by incubating 50-100 mg
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the eggs into 1000 mL of synthetic sea water,
equipped with aeration and light. The eggs
hatch after about 24 hours and 24 hours old
larvae were used to test the toxicity of the
compound [10].

Solution Test were made with the
concentration of 1000, 100, and 10 ppm into
a test tube. Furthermore, each filled with 1 ml
of synthetic sea water. Each tube contained
10 Artemia salina Leach, then added with sea
water made to 5 mL. Each treatment was
done in 3 replicates. DMSO was used as the
control solution with addition of distilled

ater. Test tube was placed under lighting

#or 24 hours and the number of dead larvae
of Artemia salina Leach was counted [11].

Toxicity effects were analysed using

the following formula:

ss the number of dead larvae
Mortalitity = x 100
the total number of larvae

9[@ existing control larvae were
dead, then the percentage of mortality was

calculated by the formula Abbot [121:

. T-K
% mortalltlty " The number of test larvae

x 100%

Description:
T= Number of dead treated larvae

K= number of dead controllarvae

Results of percent mortality then used
to find the value of probit in the probit table.

Furthermore, the results of the probit analysis

IJEScA vol. 2, 2, November 2015
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of probit associated with log concentration to

obtain the uations that will be used in the
4

search for value of LCgo. The value of LCzq

will show toxicity to the test compound.

D. Antioxidant Actiyity Test with DPPH

The DPPH stock solution made by
dissolying 0.008 gram of DPPH crystals in
67.2 mL of methanol to obtain 0.4 mMa
concentration. The making process of DPPH
solution carried on under conditions of low
temperature and shielded from sunlight.

The 5000 ppm stock test solution
which had previously been made pipette as
much as 0.4 mL then added with 1.6 mL of
methanol to  obtain  a 1000 ppm
concentration.

1000 ppm test solution was made at a
20, 30 and 40 ppm concentration. Vitamin C
as a positive control was made at a 2, 3, 3
and 4 ppm conce[&aﬁ{m. Each concentration
is added 1 mL of 0.4 mM DPPH. Then
methanol was added to make volume to 5
mL. Furthermore, the greference solution is
prepared by reacting 4 mL of methanol with
1 mL of 0.4 mM DPPH solution in a test
tube. h solution was homogenized using a
vortex and incubated at 370C for 30 minutes.
Determination of the wave length (&) of
maximum absorption of DPPH solution is
performed as follows: I, 0 mL of 0.15 mM
DPPH plus 1.0 mL of absolute methanol,
shaken homogeneous, measured absorbance
in the wave length range of 400-600 nm [13].
Then measuring the absorbance of the

reference solution is measured to perform the
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calculation of percent inhibition.
Furthermore, measuring the absorbance of
the test solution and the rea&nce solution.
The antioxidant activity expressed as a
percent inhibition, which was calculated by

using formula:

(blank-sample ) absorbance
blank absorbance

% inhibition = x 100 %

Concentration of sample and the
percent of inhibition respectively plotted on
the x and y axis and obtained a linear
regression equation. This equation is used to

asses the value of LCgy.

3. Result nd Discussion
A. Toxicity test with method of Brine
Shrimps Lethality Test (BSLT)
The toxicity test of hexadecanoic acid

compounds is shown in Figure |

Based on Figure 1, the percentage of
larvae that died at 10 ppm concentration is
lower than 1000 ppm which has a higher
number of larvae. According to [14] the
mortality rate of dead shrimp larvae would
correspond to a predetermined level of
concentration. The higher the concentration
specified then the death of shrimp larvae will
be greater. Probit analysis results for the
concentration of 10 ppm was 4.36, 100 ppm
and 1000 ppm were 6.08 and 4.56.

The equation for hexadecanoic acid is
y = 0.1x + 4.8. LCsyValue of hexadecanoic
acid is 100 mg/mL which indicates that these
compounds have very strong toxicity, which

means that the compound has a very high

IJEScA vol. 2, 2, November 2015
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bioactivity. Examples of bioactivity in
hexadecanoic acid compound is to have
antimicrobial properties that can inhibit the
growth of bacteria and some fungi [15].
According to Rusdy [8] hexadecanoic acid
can serve as an anticancer by inhibiting the
rate of cell division and growth (mitotic
effect).

LCgq aluf: is a value that indicates
the magnitude of the concentration of a test
substance that can cause 50% of deaths the
number of test animals after 24 hours of
treatment. A compound is said to be very
strong if the value LCsy less than 250
mg/mL, strong if the value LC;, between
250-500 mg/mL, moderate if the value LCg
ranged between 500 to 750 mg/mL, and weak
if the value LCs, ranges between750 to 1000
mg/mL [16].

Results in Figure 1 shows that the
percentage of dead larvae at a concentration
of 10 ppm lower than 1000 ppm which has a
higher number of larvae. Results of probit
analysis for P-sitosterol at a concentration of
10 ppm was 4.26, 5.71 at 100 ppm, and 1000
ppm was 4.56. Linear regression equation for
B-sitosterol is y = 0.15x + 4.543. LCsqy value
for P-sitosterol is 1096.47 ug / mL. This
shows the [-sitosterol has no significant
toxicity bioactivity of compounds B-sitosterol
low. The example of p-sitosterol compounds
bioactivity in previous studies can be used as

antimitotic and antifungal agents.
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Figure 1. The mortality of larvae at different concentration

A. Test antioxidants with DPPH method

Test results hexadecanoic acid, -
sitosterol and vitamin C as antioxidant
compound is described in Table 1.

Based on Table 1, hexadecanoic acid
and [-sitosterol have lowest inhibitory
activity (% inhibition) in 20 ppm
concentration and highest concentration in 40
ppm concentration. This is in according to
study conducted by [17], in which percentage
inhibitory activity (% inhibition) against free
radical increased with increasing
concentration. Percent inhibition is the ability
of a material to inhibit the activity of free
radicals, which are associated with the
concentration of a test substance. Percent
inhibition is obtained from the difference
between the absorbance of DPPH absorbance

with the absorbance of samples as measured

by UV-VIS spectrophotometer [18].

IJEScA vol. 2, 2, November 2015

The equation was used to calculate
the value of IC;, from hexadecanoic acid
compound is y = 0.124x - 1.758 and r =
0.980. The value of ICs, for hexadecanoic
acid compound was 412.53 ppm.

The equation was used to calculate the
value ICgq of the compound P-sitosterol is y
= 0.153x - 0.328 and r = 0.950. The value
IC5q for P-sitosterol compound was 385.451
ppm. R value on hexadecanoic acid and f-
sitosterol is positive value vﬁh approaching
+1 wvalue illustrates that with increasing
concentration of the sample, the greater the
inhibitory activity of free radicals.

Inhibition Concentration (ICsq ) is the
concentration of antioxidants that can cause a
50% DPPH loss radical character or the
concentration of antioxidants that give 50%

percent inhibition [19].
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Concentration Activity of inhibition Valu, o¢
Sample (ppm) Absorbance (}.) (% inhibition) LCEe
. 20 0.638 0.62
Ijz:;?gecanm 30 0.628 218 X 4]1]12.5
40 0.622 3.12 PP
20 0.365 2.54
B-sitosterol 30 0.357 4.68 G o
40 0.353 5.61 i
2 0.7 42.62
Vitamin C 3 0.636 47.87 5'24
4 0.550 54.92 PP

Table 1. The result of antioxidant test

The wvalue ICsy of compounds
hexadecanoic acid and [-sitosterol is
included in the compounds which have no
antioxidant activity. According [19] a
compound to be a very powerful antioxidant
if the value IC5q is less than 50 ppm, strong
if the value IC5q between 50-100 ppm,
moderate if the value IC5y ranged between
100 to 150 ppm, and weak if the value
IC5 ranged between 150 to 200 ppm.

According to [20] hexadecanoic acid
or palmitic acid are included in the group of
carboxylic acid which having low antioxidant
power and according to [21] B-sitosterol is a
steroid compound which has a hydroxyl
group (OH) can provide antioxidant activity.
However, in this research, hexadecanoic acid
and f-sitosterol did not show any antioxidant
activity. This may due to fact these
compound has been kept in for long period in
the cooler. According to [22], Low
temperature can inhibit enzyme activity and
metabolism reaction but causes a decrease in
the activity of antioxidant compounds.

Therefore it is required a study of the

IJEScA vol. 2, 2, November 2015

antioxidant activity in the shelf life of a
compound,

Testing the antioxidant activity with

sing Vitamin C as a positive control.
Vitamin C is used as a positive control
because the compounds contained in vitamin
C has the ability to reduce well or counteract
free radicals and have a high antioxidant
activity because it contains hydroxyl groups.

Based on data from Table 1, the
inhibitory activity of free radicals of vitamin
C in 2 ppm shows low inhibitory activity and
the concentration of 4 ppm shows the highest
inhibitory activity. Table 1 also indicates that
the antioxidant activity of vitamin C is higher
than hexadgganoic acidand p-sitosterol,
although the concentration of vitamin C used
is lower than the concentration used for the
two other compounds.

The equation that used to calculate the
value ICsq of vitamin C is y = 6.15x + 36.12
and the value of r = 0.992. The value of IC5
of vitamin C is 2.24 ppm. This value
indicates that wvitamin C has a strong

antioxidant activity, in contrast to compounds
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hexadecanoic acid and [-sitosterol which has
a value IC5q is greater so showing they have

no antioxidant activity.

4. CONCLUSION

Hexadecanoic acid compounds have a
high toxicity and B-sitosterol has no toxicity
based toxicity tests using Artemia salina
Leach.

Hexadecanoic acid compound and f-

Sitosterol did not have antioxidant activity.

5. RECOMENDATION

There are required further researchs
about the antioxidant testing for the shelflife

of a compound.

6. REFERENCES

[1] Rohmatussolihat. (2009). Antioksidan
dan Penyelamat Sel-Sel Tubuh Manusia.
Biotrends 4, 1,hal 1-6.

[2] Boer, Y. (2000). Uji Aktivitas
Antioksidan Ekstrak Kulit Buah Kandis
(Garcinia  parvifolia  Miq). Jurnal
Matematika dan IPA vol. 1, hal 26-33.

[3] Hanani, E. A. Mun’im, R., Sekarini, dan
Wiryowidagdo, S. (2006). Uji Aktivitas
Antioksidan Beberapa Spons Laut dari
Kepulauan Seribu. Jurnal Bahan Alam
Indonesia Vol.6, 1, hal 1-4.

[4] Paradise, M.A. Grassi, G. Conti, F.
Passareli and Erra, M.G.C.A.. (2006).
Fire  Coral Persistant Cutaneous
Reaction.
http://jr.science. wep.muhio.edu/filecours
e, diakses 02 Oktober 2014.

[5] Johnson, K.E., Alexander, N.L., dan
George, L. (1999). Potent Antioxidant
Activity of Hydroid, Departement of
Nutrition and Foodservice System.
School of Human Environmental
Science University of North Carolina at

IJEScA vol. 2, 2, November 2015

IJEScA

Chapel Hill. Biochemical
Pharmacology, Vol 58.

[6] Mellisa, K., Johnson, K. E., Alexander,
N. L. Karen, and L. George. (1999).
Activity  Antioksidan Potential  of
Hydroid. Department of Nutrition and
Foodservice System. School of Human
Enviromental Sciences University of
North Carolina at Chapel Hill
Biochemical Pharmacology. Vol 58,pp.
1313-1319.

[7] Joana, R., L. Peixe, N. C. M.Gomes, and
R. Calado. (2011). Cnidarians as a
Sources of New Marine Bioactive
Compound An Overview of the Last
Decade and  Future Steps for
Bioprospecting. Journal Marine Drugs.

[8] Rusdy, M. (2013). Aktivitas Uji
Antimitotik Senyawa Asam
Heksadekanoat Isolat dari Hydroid
Aglaophenia Cupressina Lamoureoux
Pada Cleavage Bulu Babi Tripneustes
Gratilla Linn. SkripsiJurusan Biologi
FMIPA Universitas Hasanuddin.
Makassar.

[9] Johannes, E., Syafaraenan, R. Agus, dan
M. R. Umar.(2013). Aktivitas
Antimitotik  B-Sitosterol Isolat Dari
Hydroid  Aglaophenia  Cupressina
Lamoureoux Terhadap Pembelahan
Awal Sel Zigot Bulu Babi Tripneustes
Gratilla Linn. Jurnal MANASIR vol. 1,
1, hal. 27-32.

[10] Juniarti., D. Osmeli, dan Yuhernita.
(2009). Kandungan Senyawa Kimia, Uji
Toksisitas (Brine Shrimp Lethality Test)
Dan Antioksidan( 1,1-Diphenyl-2-
Pikrilhydrazyl) Dari Ekstrak Daun Saga
Abrus Precatorius L. Jurnal MAKARA
Sains Vol.3, 1, hal. 50-54.

[11] Martiningsih, N. W. (2013). Skrining
Awal Ekstrak Etil Asetat Spons Leucetta
sp. Sebagai Antikanker dengan Metode
Brine Shrimp Letalithy Test. Seminar
Nasional FMIPA UNDIKSHA.

[12] Meyer, B. N., Ferrigni, N. R., Putman, J.
E., Jacbsen, L. B., Nicols, D. E., and
McLaughlin, J. L. (1982). Brine Shrimp:
A Comvenient general Bioassay for
Active Plant Constituents. Plant Medica

[13] Nurani, L. H. (2013). Isolasi Dan Uji
Penangkapan Radikal Bebas Dpph Oleh
Isolat-1, Fraksi Etil Asetat, dan Ekstrak
Etanol Akar Pasak Bumi (Eurycoma

181




International Journal of Engineering and Science Applications

ISSN: 2406-9833 @2015 PPs-UNHAS

Longifoliajack). Jurnal [Imiah
Kefarmasian, Vol. 3, 1, hal 95-104.

[14] Sufiana dan Harlia. (2014). Uji Aktivitas
Antioksidan dan Sitotoksisitas
Campuran  Ekstrak  Metanol Kayu
Sepang Caesalpinia sappan L. dan Kulit
Kayu Manis Cinnamomum burmannii B.
JKK.Vol. 3, 2, hal. 50-55.

[15] Johannes, E. (2008). Isolasi,
Karakterisasi dan Uji Bioaktivitas
Metabolit Sekunder Dari Hydroid
Aglaophenia cupressina Lamoureoux
Sebagai Bahan Dasar Antimikroba.
Thesis Program Pascasarjana
Universitas Hasanuddin. Makassar.

[16] Anderson, J. E., CM. Goetz, and J. L.
Mc Laughlin.(1991). A Blind
Comparison of Simple Bench-top
Bioassay and Human Tumor Cell
Cytotoxicities as Antitumor Prescrenss.
Natural Product Chemistry. Elseiver.

Amsterdam.
[17] Qian, H. dan V. Nihorimbere. (2004).
Antioxidant power of

phytochemicals from Psidium guajava
leaf. JournalZhejiang University. Sci.,
Vol. 5, 6,hal. 676-683.

IJEScA vol. 2, 2, November 2015

IJEScA

[18] Andayani, R., L. Yovita, dan Maimunah.
(2008).Penentuan aktivitas antioksidan,
kadar fenolat total danlikopen pada buah
Tomat (Selanum lycopersicum L.)Jurnal
Sains dan Teknologi Farmasi, Vol. 13,
hal.31-37.

[19] Suratmo, (2009). Potensi Ekstrak Daun
Sirih Merah (Pipercrocatum) sebagai
Antioksidan. Skripsi FMIPA.
Universitas Brawijaya Malang.

[20] Molyneux, P. (2004). The Use of Stable
Free RadicalDiphenylpicrylhydrazyl
(DPPH) Or Estimating Antioksidan
Activity. Songklanakarin J SciTechnol
Vol. 26,2,hal. 211-219.

[21] Donna, M. (2009). Analisis Kandungan
Asam Lemak pada Gonad Bulu Babi
(Tripneustes gratilla). Jurnal Ichthyos
Vol.8, 2, hal. 75-79.

[22] Baskar, A., A. Ignacimuthu, S. Paulraj,
and M. G Numair. (2010).
Chemopreventive  Potential  of  j-
Sitosterol In Experimental Colon Cancer
Model An In Vitro and Vitro Study.
BMC Complementary and Alternative
Medicine.

182




Bioactivity and Antioxidant Test of Hexadecanoic Acid and
B-Sitosterol Isolated from Hydroid Aglaophenia Cupressina
Lamoureoux

ORIGINALITY REPORT

10 .2 Wl %9

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

Submitted to Universitas Brawijaya
Student Paper

"l

[

Submitted to Surabaya University

Student Paper

"l

e

Submitted to Chulalongkorn University

Student Paper

%]

=

Submitted to Universitas Muhammadiyah

Surakarta
Student Paper

%]

£l

Laurentius Hartanto Nugroho, Anna
Estyaniyana. "The potency of gadung
(Dioscorea hispida Dennst.) tuber as a
functional food: Toxicity, phytochemical
content and starch characters”, AlP
Publishing, 2018

Publication

%]

M. A. Aderogba. "Antioxidant activity and
cytotoxicity study of the flavonol glycosides
from Bauhinia galpinii”, Natural Product
Research, 6/2007

%]



Publication

=0

journal.unair.ac.id

Internet Source

%]

media.neliti.com
n Internet Source <% 1
biomedscidirect.com
n Internet Source <% 1
Submitted to Institute of Graduate Studies,
| <o 1
UiTM
Student Paper
Y F Nuningtyas, E Widodo. " Increasing <, 1
antioxidant activity of quail ( ) eggs with the °
addition of sweet flag ( ) powder as a feed
additive ", IOP Conference Series: Earth and
Environmental Science, 2018
Publication
t.scribd.com
Irr:1)ternet Source <% 1
Submitted to Cita Hati Christian High School
Student Paper g <% 1
Sub_mitted to Higher Education Commission <%1
Pakistan
Student Paper
ifri.upm.edu.m
InteJrnetpSource y <%1
Yazdanparast, R.. "Nasturtium officinale <%1

reduces oxidative stress and enhances



antioxidant capacity in hypercholesterolaemic
rats", Chemico-Biological Interactions,

20080415

Publication
EXCLUDE QUOTES ON EXCLUDE MATCHES <5
EXCLUDE ON WORDS

BIBLIOGRAPHY



	Bioactivity and Antioxidant Test of Hexadecanoic Acid and β-Sitosterol Isolated from Hydroid Aglaophenia Cupressina Lamoureoux
	by

	Bioactivity and Antioxidant Test of Hexadecanoic Acid and β-Sitosterol Isolated from Hydroid Aglaophenia Cupressina Lamoureoux
	ORIGINALITY REPORT
	PRIMARY SOURCES


