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Abstract

Mangrove is one of the plants that has the potential to be developed into medicinal plants. However, further research is needed to prove
scientifically the content of secondary metabolites in it. This study aims to identify the secondary metabolites contained from leaves and
roots in Avicennia alba, Rhizophora apiculata and Sonneratia alba. The leaves and roots of mangroves extracted by maceration using
ethyl acetate. The secondary metabolites contained in mangrove samples obtained by doing phytochemical tests through color tests.
Phytochemical test results showed that secondary metabolites contained in mangrove Avicennia alba are flavonoids, steroids/triterpe-
noids, saponins, and tannins/phenols in leaf samples, whereas in its root samples it contains flavonoids and steroids/triterpenoid com-
pounds. Sonneratia alba contains flavonoids, steroidsi/triterpenoids, saponins and tannins/phenols in its leaf samples, while the root
samples contain flavonoids, steroids/triterpenoids and tannins/phenols compounds. The leaf samples of mangrove Rhizophora apicu-
latacontains flavonoid and steroid/triterpenoid compounds whereas in its root samples contains flavonoids, steroids/triterpenoids, sapo-
nins as well as tannins/phenols.
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tabolites as bioactive compounds are related to the chemical
content in plants, so that these plants can act as medicinal
plants. Secondary metabolites found in the mangroves in-
clude alkaloid compounds, phenolics, steroids, and terpe-
noids[3]; [4].Based on several reference studies, the Avicen-
nia sp generally contains alkaloid compounds, flavonoids,
saponins, steroids and terpenoids [6]; [7]; [8]; [16]. Rhi-
zophora sp generally contains alkaloid compounds, flavo-
noids, steroids, tannins/phenols [5]; [11]; [19]; [20]; [24];
[40]. Sonneratia sp generally contains flavonoid, steroid,
triterpenoid, tannin/phenol compounds [14]; [28]; [30].
A.alba, R.apiculata and S.albaare some types of
mangrove plants that have several function as antibacterial
anticancer, antimalarial, antitoxic, antinematode , antioxi-
dant, anti-inflammatory. antifungal and other various phar-
macological benefits [6]; [16]; [18]; [19]; [31]; [35]; [39];
[43]. Phytochemical tests were carried out to prove some of
these pharmacological functions scientifically. Phytochem-
ical test was conducted to determine whether there were bi-
oactive components found in the test sample. Phytochemical

1. Introduction

Mangroves are able to grow and thrive in the estu-
ary area and have a typical adaptation pattern to face of en-
vironmental pressures such as high salinity, high tempera-
ture, direct sunlight exposure and the abundance of micro-
organisms and microorganisms [1]. Mangrove growth is
strongly influenced by environmental factors, which the
physical and chemical properties of its fluctuating habitats
are influenced by tides, sludge deposition, as well as the
composition of organic materials so that mangroves form
certain zoning systems [2]. The ability of mangroves to sur-
vive with extreme environmental pressure shows that the
chemical compounds were contained and it can protect
mangroves from cell damage.

Plants that can live in extreme environmental con-
ditions such as mangroves have bioactive compounds that
protect them from cell and tissue damage. Secondary me-
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tests included alkaloid test, steroid/triterpenoid test, flavo-
noid, saponin, and tannin-phenolic. In this research, phyto-
chemical test was done through color test which used mod-
ification procedure of [7]; [34] research.

2. Materials and Methods

This research was carried out by laboratory experi-
mental method. Mangrove samples was conducted on
March 31,2018 in Musi River Estuary, South Sumatera and
laboratory experiments were conducted from April to July
2018 in Marine Bioecology Laboratory, Marine Science
Study Program, and Pharmaceutical Biology Laboratory,
Pharmaceutical Study Program, Faculty of Mathematic and
Natural Sciences Sriwijaya University.
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Figure 1. Map of location. Red point (research sampling)
and yellow point (Sungsang village)

Tools and Objects

The tools used in the research includes; aluminum
foil, vial bottle, reagent bottle, Bunsen, blender, fun-
nel, grinder, rubber band, filter paper, |00 ml measuring
tlask, mortar, drop plate, drop pipette, spirits, spatula, test
tube, digital scales, glass jar, vacum rotary evaporator.

The materials used in the study include; leaf and root
samples (A. alba, R. apiculata and S. alba), Ethyl Ace-
tate, FeCl 5 , concentrated HCI, Metals Mg, NaOH, Dra-
gendorff Reagents, Liberman-Burchard Reagents, Meyer
Reagents, Wagner Reagents, and Aquades.

Research Procedure (Modification from Rastuti et al
2012; Jacoeb and Zahidah, 2013)

1.1 Sample Preparation

Leaves and roots of mangrove samples that have
been washed from dirt are then dried by aerated at room
temperature for + 3 weeks, and then mashed with mortar

and blender, while root samples are ground using a grinder
and blender until each sample becomes powder.

1.2 Extraction

Each sample are weighed and put it into a glass jar
to be extracted by maceration method using ethyl acetate un-
til all the powder sample was submerged for 2x24 hours
while stirring occasionally. Then filtered with filter paper
and funnel. The maceration process were repeated 3
times until the extract became clear. Then each sample that
has been done from maceration process was evaporated us-
ing vacuum rotary evaporator to separate the solvent and ex-
tract. Each extract that has been done evaporated was aer-
ated for a while so that the remaining solvent can evaporate
itself.

2.3 Phytochemical test using color test
a. Alkaloid Test

Each extract samples 0.5 gram (leaf and root)
was taken and put into a test tube, then added 10 ml of am-
monia solution in chloroform then shake it for 1 mi-
nute, then filtered into a test tube. The results of the filter
(filtrate) are added 4-5 drops of H2SOs and shake until well
blended, leave it until it forms two layers. The top layer (wa-
ter phase) are separated and tested with reagents Meyer,
Wagner and Dragendorf and then observed the changes
that formed.

b. Flavonoid Test
e Method 1: Using Mg metal + HCL

Each extract samples 0.5 gram was put into the test
tube and then added with 5 ml of ethanol, then heated for
about 5 minutes. Then the extract was filtered, then added a
few drops of concentrated HCL into the filtrate. Next, added
about 0.2 mg of magnesium powder (metal Mg). Positive
contain flavonoids when the red color appears on the sam-
ple.
e Method 2: Using 10% NaOH

0.5 gram of each extract samples was put into the
test tube and then added with 5 ml of methanol, then heated
for about 5 minutes and then filtered to take the fil-
trate. Added 2-3 drops of 10% NaOH into the filtrate, and
then observed the color changes that are formed, if the color
changes to a reddish yellow-orange, it means the sample is
positive containing flavonoids in it.

c¢. Steroid and Triterpenoid Test

Each extract samples 0.5 gram is put into a test
tube and then dissolved it with chloroform, then drops
the sample for about 3-4 drops on the drop plate and
left to dry. After drying, add anhydrous acetic acid and
stir evenly. Add 2-3 drops of concentrated sulfuric
acid. Observe the results that occurs, if the color
changes to blue-green, it means positive steroid, if the
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color changes to purple, it means positive triterpenoid.

d. Saponin Test

Each extract samples 0.5 grams was inserted
into the test tube and added enough distilled water,
boiled it for about 2 minutes. Samples that have boiled
will produce the foams, and then cooled the sample for
a while and then shake it harder until its well distrib-
uted. If there are foams showed up, and the foams are
stable for about 1 minutes, it means there are saponin
compounds in the test sample.

e. Tannin-Phenolic Test

Each extract samples 0.5 gram was put into a
test tube and 3-4 drops of distilled water were added,
then heated it for a while and leave it for a while until
its cooled. Then added FeCls, observe the color
changes that occurs. If brownish-green color were
formed, it means test samples were positive containing
tannin. Meanwhile, phenol compounds are shown by
the formation of dark blue or blackish green.

3. Results and Discussion

Samples that obtained from the field are first cleaned
using running water to get rid of the dirt such as soil or
mud. Each sample then dried (aerated) without exposing it
to direct sunlight. This drying process were carried out for
2-3 weeks, then the samples were mashed using a blender
and mortar, while the root sample, which is quite large,
were mashed using a grinder. Root and leaf samples from
each mangrove that has been mashed, were macerated for
2x24 hours, and repeated it three times (until the samples
became clear) at room temperature using a ratio of 1:5 be-
tween ethyl acetate solvent and sample. The weight of the
samples extracted by maceration method were presented in
Table 1 below.

Table 1. The weight of each mangrove samples

The maceration results that have been filtered using filter
paper and funnel are then evaporated at 40-50 °C to obtain
adry extract in the form of a blackish brown paste, which is
then weighed. The weight of extracts from evaporation is
presented in Table 2 below.

Table 2.The weight of each extract samples after evapora-
tion process

Sample code Sample weight (gram)

AAroot 323
AAleaf 6,12
RAroot 139
RAleaf 591
SAroot 1,14
SAleaf 422

Sample code Sample weight (gram)

AAroot 100,04
AAleaf 108,36
AMroot 88.14
AMleaf 100,34
R Aroot 55.14
R Aleaf 10541
SAroot 40,37
SAleaf 106,54

AA : Avicennia alba
RA : Rhizophora apiculata
SA : Sonneratia alba

*description:

Ethyl acetate concentrated extract obtained from
maceration which has been concentrated through the evapo-
ration process then aerated, so that the remaining solvents
can evaporate naturally. When compared to the weight of
each concentrated extracts sample after evaporation and
powder samples before the maceration is really different.
The maceration results of the color of leaf samples is green-
ish yellow (after 3 times repetition), and the maceration re-
sults of root samples is dark-greenish yellow to clear (after
3 times repetition). This can be influenced by the use of sol-
vents at the maceration stage, which in this study used ethyl
acetate. According to [24], based on the polarity, ethyl ace-
tate solvents are included in the type of semi-polar solvents,
and the extract results, especially in leaf samples, show a
green color from chlorophyll. Then the statement was sup-
ported by [21] which states that semi-polar compounds such
as chlorophyll will dissolve in semi-polar solvents such as
ethyl acetate. [9] also mentioned that extraction results that
match quality standards, can also be influenced by several
factors, such as the extraction method used, the particle size
of the extract material, the conditions and also the storage
time, the length of extraction time and the ratio between the
amount of solvent to the sample.

The type of solvent will determine the results of the
extract and binding of different secondary metabolites de-
pending on the type of solvent that used, so that the results
of samples after evaporation with ethyl solvents will pro-
duce thick samples like pasta, while using methanol sol-
vents, after evaporation process, samples still contains wa-
ter. The polarity of the active compounds of various samples
were different, so that the active compounds contained will
be extracted only by the solvents with the same polarity
level as the polarity of these components which causes the
percentage of the extract to be different as well [16]; [37].
Furthermore, each sample was carried out by phytochemical
testing process through color test
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The phytochemical test was conducted to deter-
mine the class of secondary metabolites contained in man-
grove samples, such as alkaloids, flavonoids, steroids,
triterpenoids, saponins and tannins. The class of secondary
metabolites contained in the sample extract can be known
through changes in color, precipitation or foam formation
that occurs in accordance with the reagents used [43]. Indi-
cator of the secondary metabolites presence in phytochem-
ical tests through color change observation will be pre-
sented in table 3. Meanwhile phytochemical test results on
mangrove samples in this research will be presented in table
4 below.

Table 4. Phytochemical test result from the sample

Figure 2. Alkaloid test (negative) a. Wagner treatment; b.
Meyer treatment; c. Dragendorft treatment)

Species Alkaloid Flavonoid Steroid/ Saponin  Tanin/Phenol
Wagner Meyer  Dragendortf Triterpenoid

AAleaf - - - + + + +

AAroot - - - + + - -

RAleaf - - - + + - -

RAroot - - - + + + +

SAleaf - - - + + + +

SAroot - - } + The preserfce of flavonoid content in all tékt samples

Based on the table above, all samples tested for
phytochemical through color tests contained different me-
tabolite compounds. The typical color shown in each sam-
ple based on the color change indicator makes it easy to
identify the secondary metabolite class. Based on the test
results shown in table4, it is known that all test samples
contain flavonoid compounds in the leaves and roots (Fig-
ure 1).

——

Figure 1. Flavonoid test (positive) a. samples before
treatment; b. Samples after given NaOH 10% treatment; c.
Samples after given HCl + Mg treatment)

is indicated by the change in color in the sediment to red,
vellow or green after being treated. The discovery of flavo-
noids in all test samples can be due to the fact that flavonoids
are a group of natural secondary metabolite compounds that
are often found in plants [32]; [38]. Flavonoids are divided
into groups such as flavanols, glycosylflavones and fla-
vones, and acts as antioxidants [39], meanwhile, according
to the results of [ 16], although the extract produced by ethyl
acetate solvent is relatively small, due to the semi-polar
ethyl acetate properties, it causes ethyl acetate can extract
various polar and non-polar antioxidant compounds. This is
also supported by [42] which states that the extraction re-
sults using ethyl acetate solvents contain more isoflavone
components (including flavonoids) both non polar and polar
so the results of this study that found flavonoid content in all
samples test can be verified.

Based on the color test, mangrove extract using
ethyl acetate solvent contained negative alkaloids (Figure
2). This is indicated by the absence of red color in the treat-
ment using Wagner reagent, nothing of white yellowish
color appeared in the Meyer reagent treatment, nor the ap-
pearance of brown in the sample after Dragendorft reagent
added. Basically, almost all of the plants contains an alka-
loid because the alkaloid is a group of secondary metabolites
that are widespread in plants [4], but in this study, alkaloid
were not found in the test sample that can be caused by sev-
eral factors such as the use of solvent ethyl acetate that are
semi-polar makes alkaloid (which is polar) insoluble per-
fectly so that the amounts of alkaloids are dissolved in the
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sample may be very little and causes no discoloration.

Based on the test results, steroid components were
also found in all test samples (Figure 3). In the steroid test,
Liebermann-Burchard reagent was used which consisted of
concentrated sulfuric acid and acetic acid anhydride. The
use of this reagent is to test the characteristics of unsatu-
rated sterols (alcohol steroids) which are characterized by
the formation of green rings derived from the reaction be-
tween sterols and acetic acid anhydride (CH;COOH which
is then added of concentrated sulfuric acid (H:SO4) [34].
Positive result shows the presence of steroid soluble in
ethyl acetate solvents with the appearance of green color in
each sample extract, while if using other solvents, positive
result shows the appearance of blue or purple color [13],
according to the type of solvent used during the extraction
process.

Figure 3. Steroid/Triterpenoid test (positive)

Positive result which contains tannins/phenolics
compound are found in all test samples except for Avicen-
nia alba root sample. The structure of the tannin compound
consists of a benzene ring (C6) which binds to the group
phenolic -OH (hydroxyl) [29] that cause tannin as polar and
can be dissolved excellently in a polar organic solvent
(methanol) but also can dissolve in semi-polar solvents
such as ethyl acetate, but it may affect its binding com-
pound, so the tannins amount that were dissolved may be
too small (imperfect) causing no color changes that occurs
as in Avicennia alba root sample. This is also supported by
the statement of [23] which states that phenolic compounds
such as tannins are obtained more in the leaves in high con-
centrations, especially in the form of tannin compounds,
and also supported by [36] that ethyl acetate solvent is suit-
able for extracting phenolic compounds in the leaves.

Tannins a very complex component of organic sub-
stances, consisting of phenolic compounds that are difficult
to separate and difficult to crystallize, precipitate proteins
from their solutions and berate compounds with these pro-
teins [10]. [3]also found secondary metabolite compounds
contained in plants generally spread evenly to all parts of
the plant, but in different amount, and can be extracted ac-
cording to their character and solvent properties based on
the theory of like dissolves like which means that second-
ary metabolites will dissolve easily in solvents that have

similar polarity properties (polar compounds soluble in po-
lar solvents) [1]; [2]; [13].

The sample which positively contains tannin and
phenolic showing the color changes into brownish green or
blackish green. Tannin belong to the derivative component
of phenolic compounds which have a phenol group, together
with flavonoids, phenols hydroquinone and phenyl propanol
[13]; [38] which is soluble in polar solvents and semipolar,
and has a major role as an antioxidant and protect plants
from excessive light damage[ 15], as antibacterial, anticyco-
toxic, anti-diarrhea. [26] also mentioned that the more tan-
nin contains in the plant, the greater its antioxidant activity,
because tannins are composed of polyphenol compounds
that have free radical capture activity. Meanwhile, tannin
can also protecting plant from animal attacks (predators)
during the growth period in certain parts such as in parts of
immature fruit [4]; [30]. Avicenniaceae, Rhizophoraceae,
and Sonneratiaceae are mangrove families that are rich in
tannin sources [4].

Figure 4. Tanin test Negative tannin (left), positive tannin
(right)

Figure 5. Phenolic test Positive phenol (left), negative
phenol (right)

Saponin compound were positively detected in Avi-
cennia alba leaf, Sonneratia albaleat and Rhizophora apic-
wlata root, which extracted using ethyl acetate solvent,
shown by the formation of a stable foam after shook in the
test tube as shown in Figure 6 below.

Figure 6. Positive saponin in the sample (left: Avicennia
alba leaf; center: Rhizophora apiculata root; right: Sonera-
tia alba leaf)

Positive results obtained in S.alba, in accordance
with the results of research conducted by [12] on the same
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mangrove samples, which obtained positive results con-
taining saponins even though the concentration was
weak. If the foam that appears on the sample after being left
for 10 minutes remains stable and does not disappear and a
height of about 1-2 cm indicates positive saponins with
foam shaped like a white foam bath. [13] explains, saponin
is a type of glycoside, which is generally found in many
plant and characterized as foam and easily soluble in polar
solvents, also soluble in semi-polar solvents, but insoluble
in non-polar solvents. The existence of stable foam for-
mation is a reliable proof of the presence of saponins in the
extract. In addition, the results of research by [22] obtained
positive results of saponins when isolating saponin com-
pounds from mangrove Bruguiera gymnorhiza. Further-
more, the results of research that has been done by [27]
conducted flavonoid and saponin compound in the leaves
of Avicennia sp. Meanwhile the research conducted by
[33] also states that Sonneratia alba leaf extract contains
more saponin than the saponin that was obtained from Av-
icennia sp and Rhizophora sp leaf extract.
In this study, samples of Avicennia alba leaf forms

a foam, but the foam is unstable and only last a few seconds
and then disappear that indicating negative result, as in Fig-
ure 7 below.

Figure 7. Negative saponin (left: Avicennia alba root;
center: Sonneratia alba root; right: Rhizophora apiculata

leaf)
4. Conclusion

Based on the results of the research that has been
done, it can be concluded that:

1. Secondary metabolite compounds contained in the
mangrove extract were flavonoids, steroids/triterpe-
noids, saponins, and tannins/phenols. Avicennia alba
contains flavonoids, steroids/triterpenoids, saponins,
and tannins/phenols in leaf samples, whereas in its root
samples contains flavonoids and steroids/triterpenoid
compounds. Sonneratia alba contains flavonoids, ster-
oids/teriterpenoids, saponins and tannins/phenols in its
leaf samples, while the root samples contain flavo-
noids, steroids/teriterpenoids and tannins/phenols

compounds. The leaf samples of mangrove Rhizophora
apiculata contains flavonoid and steroid/triterpenoid
compounds whereas in its root samples contains flavo-
noids, steroids/triterpenoids, saponins as well as tan-
nins/phenols. These compounds were found in several
samples (leaves or roots only), except flavonoids which
were found in all samples including leaves and
roots. Meanwhile alkaloid compounds were not found
in all test samples.

2. The use of semi-polar ethyl acetate solvents influences
the amount of secondary metabolites which are ex-
tracted so that it affects the phytochemical color test re-
sults in the study because secondary metabolites can be
extracted well if the polarity is the same as solvent po-
larity (principles “like dissolves like™).

5. Acknowledgement

The author wants to say thank for everyone whom
helping this research to be done and also the author’s super-
visor Mr. Herpandi and Mr. Rozirwan whom given their
permission and advices so the author have finished her re-
search.

References

[1]  Al-Ash’ary, M. A, Supriyanti, F. M. T., and Zacki-
yah. 2010. Penentuan Pelarut Terbaik dalam
mengekstrak senyawa bioaktif dari kulit batang Arto-
carpus heterophyllus. Jurnal Sains dan Teknologi
Kimia, 1(2): 150-158.

Arifianti, L., Oktarina, R. D., and Kusumawati, I.
2014. Pengaruh Jenis Pelarut Pengektraksi Terhadap
Kadar Sinensetin Dalam Ekstrak Daun Orthosiphon
stamineusBenth. E-Journal Planta Husada, 2(1): 1-4.
Asih, I. A. R. A., Gunawan, I. W. G., and Ariani, N.
M. D. 2010. Isolasi dan Identifikasi Senyawa Golon-
gan Triterpenoid Dari Ekstrak N-Eksana Daun Kepuh
(Sterculia Foetida 1..) serta Uji Aktivitas Antiradikal
Bebas. Jurnal Kimia, 4(2):135-140.

Bandamayake W. M. 2002. Bioactivities, Bioactive
Compounds And Chemical Constituents Of Mangrove
Plants. Wetlands Ecology and Management 10: 421—
452.

Cruz, S. M., Marroquin, N., Alvarez, L. E., Chang, D.
E., and Céceres, A. 2015. Evaluation of Mangrove
(Rhizophora mangle L.) products as coloring, antimi-
crobial and antioxidant agents. International Journal
of Phytocosmetics and Natural Ingredients,2(1): 1-7.
Danata, R.H., and Yamindago, A.2014. Analisis Ak-
tivitas Antibakteri Ekstrak Daun Mangrove Avicen-
nia Marina dari Kabupaten Trenggalek dan Kabu-

(2]

(3]

[4]

(5]

[6]

Nadia Rahmania et al, 2018 |




[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

paten Pasuruan Terhadap Pertumbuhan Staphylococ-
cus Aureus dan Vibrio Alginolyticus. Jurnal Kelau-
tan, 7(1): 12-19.

Darminto., Ali, A., and Dini, I. 2012. Isolasi Sen-
yawa Metabolit Sekunder Utama Ekstrak EtanolKu-
lit Batang Tumbuhan Mangrove (Avicennia spp.).
Jurnal Sainsmat, 1(1): 61-67.

Das, G., Gouda, S., Mohanta, Y. K., and Patra, J. K.
2015. Mangrove plants: A potential source for anti-
cancer drugs.ndian Journal of Geo-Marine Sci-
ences, 44(5). 666-672.

Departemen Kesehatan RI. 2000. Parameter Standar
Umum Ekstrak Tumbuhan Obat. Direktorat Jenderal
Pengawasan Obat dan Makanan. 1+77 pp.
Desmiaty, Y., Ratih, H., Dewi, M. A and Agustin, R.
Penentuan Jumlah Tanin Total pada Daun Jati Bel-
anda (Guazuma ulmifolia Lamk) dan Daun Sambang
Darah (Excoecaria bicolor Hassk.) Secara Kolor-
imetri dengan Pereaksi Biru Prusia. Ortocarpus, 8:
106-109

Dewi, E. R. O., and Usman, U. 2016. Uji Fitokimia
Dan Uji Antibakteri Dari Akar Mangrove Rhi-
zophora apiculata Terhadap Bakteri Escherichia
coli dan Staphylococcus aureus. In Proceeding of
Mulawarman Pharmaceuticals Conferences Vol. 3.
183-193.

Eriani, I. R., and Usman. 2017. Senyawa Metabolit
Sekunder Ekstrak Metanol Daun Mangrove Son-
neratia Alba dan Sifat Toksisitasnya. Prosiding Sem-
inar Nasional Kimia, ISBN 978-602-50942-0-0.
129-132.

Harborne J. B. 1987. Phytochemical Methods. Ter-
jemahan. Padmawinata K., Soediro L. Penerbit ITB,
Bandung: 1+354 pp.

Herawati, N. 2011. Identifikasi Senyawa Bioaktif
Tumbuhan Mangrove Sonneratia alba. Jurnal
Chemica, 12(2):54-58.

Huliselan, Y. M. Runtuwene, M. R. J., and
Wewengkang, D. S. 2015. Aktivitas Antioksidan
Ekstrak Etanol, Etil Asetat, dan N-Heksan dari Daun
Sesewanua (Clerodendron squamatumV ahl.). Phar-
macon, 4(3): 155-163.

Jacoeb, AM., Purwaningsih, S., and Rinto. 2011.
Anatomi, Komponen Bioaktif Dan Aktivitas Anti-
oksidan Daun Mangrove Api-Api (Avicennia ma-
rina). Jurnal Pengolahan Hasil Perikanan Indone-
sia,14(2): 143-152.

Jacoeb, A. M., and Zahidah, S.P. 2013. Komposisi
Kimia, Komponen Bioaktif Dan Aktivitas Antioksi-
dan Buah Lindur (Bruguiera gymnorrhiza). Jurnal
Pengolahan Hasil Perikanan Indonesia, 16(1): 86-
94,

Kasi, Y.A., Posangi, J., Wowor, P. M., andBara, R.
2015. Uji Efek Antibakteri Jamur Endofit Daun
Mangrove Avicennia marina Terhadap Bakteri Uji

[19]

[20]

(21]

(22]

(23]

[24]

[25]

[26]

[27]

(28]

(29]

[30]

Staphylococcus  aureus dan  Shigella dysenteriae.
Jurnal e-Biomedik, 3(1): 112-117.

Kasitowati, R. D., Yamindago, A., and Safitri, M.
2017. Potensi Antioksidan Dan Skrining Fitokimia
Ekstrak Daun Mangrove Rhizophora mucronata,
Pilang Probolinggo. Journal of Fisheries and Marine
Science, 1(1): 72-77.

Kokpol, U., D. H. Miles, A. M.. Payne, and V. Chit-
tawong, 1990. Chemical Constituents and Bioactive
Compounds from Mangrove Plants — in Atta-urRah-
man. Vol 7. Studies in Natural Products Chemistry,
Elsevier Science Publishers B. V., Amsterdam.
Kuppusamy P., M.M. Yusoff, N.R. Parine and N. Go-
vindan. 2015. Evaluation of In-vitro Antioxidant and
Antibacterial Properties of Commelina nudiflora L.
Extracts Prepared by Different Polar Solvents. Saudi
Journal of Biological Sciences, 22: 293-301.

Liem. A. F., Holle, E., Gemnatle, I. Y., and Wakum,
S. 2013. Isolasi Senyawa Saponin dari Mangrove
Tanjang (Bruguiera gymnorrhiza) dan Pemantaa-
tannya sebagai Pestisida Nabati pada Larva Nyamuk.
Jurnal Biologi Papua, 5(1): 29-36.

Makkar, HP.S. & K. Becker. 1998. Do tannins in
leaves of trees and shrubs from Africa and Himalayan
regions differ in level and activity? Agroforestry Syst,
40: 59-68.

Mahmiah., and Giman. 2012. Skrining Fitokimia
Tumbuhan Mangrove Avicennia Marina Yang Hidup
Di Pantai Timur Surabaya (Pamurbaya).Prosiding
Seminar Nasional Kelautan VIII Universitas Hang
Tuah.ISBN 978-979-3153-79-7. 123-127.
Mahmiah, M., Sudjarwo, G. W., and Hukmiyah, O.
M. 2017. Kandungan Senyawa Metabolit Sekunder
Dari Fraksi Etil Asetat Kulit Batang Rhizophora mu-
cronata L. Seminar Nasional Kelautan XII. 52-57.
Malangngi, L. P., Sangi. M. S., and Paendong.J.J. E.
2012. Penentuan Kandungan Tanin dan Uji Aktivitas
Antioksidan Ekstrak Biji Buah Alpukat (Persea
americana Mill.). Jurnal Mipa Unsrat, 1(1): 5-10.
Mulyani, Y ., Bachtiar, E., and Kurnia, M. U. A. 2013.
Peranan Senyawa Metabolit Sekunder Tumbuhan
Mangrove Terhadap Infeksi Bakteri Aeromonas hy-
drophila pada ikan mas (Cyprinus carpio, L.). Jurnal
Akuatika ,4(1): 1-9.

Musa, W. J., Duengo, S., and Tahir, R. H. 2017. Sen-
yawa Triterpenoid Dari Tumbuhan Mangrove (Son-
neratia alba) Jurnal ITEKIMA, 1(1): 36-45.

Noer, S., Pratiwi, R. D., and Gresinta, E. 2018.
Penetapan Kadar Senyawa Fitokimia (Tanin, Saponin
Dan FlavonoidSebagai Kuersetin) Pada Ekstrak Daun
Inggu (Ruta angustifolia L.). Jurnal Imu-ilmu MIPA.
ISSN 2503-2364.

Paputungan, Z., Wonggo, D., and Kaseger, B. E.
2017. Uji Fitokimia Dan Aktivitas Antioksidan Buah
MangroveSonneratia albaDi Desa Nunuk Kecamatan

Nadia Rahmania et al, 2018 | References




[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Pinolosian Kabupaten Bolaang Mongondow Selatan.
Jurnal Media Teknologi Hasil Perikanan, 5(3): 190-
195.

Podungge, F., Purwaningsih, S., and Nurhayati, T.
2015. Karakteristik Buah Bakau Hitam Sebagai Se-
diaan Ekstrak Sumber Antioksidan. JPHPI, 18(2):
140-149.

Prasad, K.N., Yang, B., Dong, X, Jiang, G., Zhang,
H., Xie, H. and Jiang, Y. 2009. Flavonoid Contents
And Antioxidant Activities From CinnamomunSpe-
cies. Innovative Food Science and Emerging Tech-
nologies, 10: 627-632.

Putri, R. R., Hasanah, R., and Kusimaningrum, L.
2016. Uji Aktivitas Antibakteri dan Uji Fitokimia
Ekstrak Daun Mangrove Sonneratia alba. J.
Agquawarman, 2(1): 43-50.

Rastuti, U., Mardliyah, A., and Handayani, S. N.
2012. Uji Fitokimia Kulit Buah Bruguiera gymno-
rhiza. Seminar Nasional Kimia dan Pendidikan
Kimia IV Universitas Negeri Surakarta.264-270.
Reddy, A. R. K., and Grace, J. R. 2016. Anticancer
Activity Of Methanolic Extracts Of Selected Man-
grovePlants. IJPSR,7(9): 3852-3856.

Rohman, A., Riyanto, S., andUtari, D. 2006. Aktivi-
tas Antioksidan, Kandungan Fenolik Total dan Kan-
dungan Flavonoid Total Ekstrak Etil Asetat Buah
Mengkudu serta Fraksi-Fraksinya. Majalah Farmasi
Indonesia, 17: 136-142.

Salamah, E., Ayuningrat, E., andPurwaningsih, S.
2008. Penapisan Awal Komponen Bioaktif Dari Ki-
jingTaiwan (Anadonta woodiana 1.ea.) Sebagai Sen-
yawa Antioksidan. Buletin Teknologi Hasil Peri-
kanan, 11(2): 119-132.

Sudirman, S.. Nurjanah., and Jacoeb, A. M. 2014.
Proximate Compositions, Bioactive Compounds
And Antioxidant Activity From Large-Leafed Man-
grove (Bruguiera gvmnorrhiza) Fruit. International
Food Research Journal, 21(6): 2387-2391.
Sudirman, S.. Nurjanah., and Jacoeb, A. M. 2016.
Identifikasi Struktur Senyawa Antioksidan Buah
Lindur. JPHPI, 19(2): 94-99.

Suh, S.S..Hwang,J., Park, M., Park. H. S.. and Lee.
T. K. 2014. Phenol content, antioxidant and tyrosi-
nase inhibitory activity of mangrove plants in Micro-
nesia. Asian Pacific Journal Of Tropical Medicine,
7(7): 531-535.

Syarifuddin, A., and Zulharman. 2012. Analisa Veg-
etasi Hutan Mangrove Pelabuhan Lembar Kabupaten
Lombok Barat Nusa Tenggara Barat. Jurnal
Gamma, 7(2): 1-13.

Tensiska., Marsetio., and Yudiastuti, S.0.N.2007.
Pengaruh Jenis Pelarut Terhadap Aktivitas Anti-
oksidan Ekstrak Kasar Isoflavon Dari Ampas
Tahu.Hasil Penelitian. Universitas Padjadjaran:
Bandung.

[43]

Usman. 2017. Uji Fitokimia Dan Uji Antibakteri Dari
Akar MangroveRhizophora apiculataTerhadap Bak-
teriEscherichia  coliDanStaphylococcus — aureus.
Jurnal Kimia Dan Pendidikan Kimia,2(3): 169-177.

Nadia Rahmania et al, 2018 |




Phytochemical Test of Mangrove Avicennia alba, Rhizophora

apiculata

ORIGINALITY REPORT

S

SIMILARITY INDEX

PRIMARY SOURCES

biovalentia.ejournal.unsri.ac.id

Internet

99 words — 3%



