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Abstract. Mangrove plants have been reported as resources of many traditional folk of
medicine and contain several kinds of trace elements which are being used to treat diseases.
The aim of this study was to analyzed the phytochemical compounds of mangrove leaves.
Our previous studies showed that the extract of mangrove leaves tend to be polar. The acetone
and methanol extract of the mangrove leaves had high anti termite and antifungal activity.
Based on this information, phytochemical content of mangrove leaves have been analyzed to
find out the chemical substances that responsible for the bioactivity properties. Folin-
Ciocalteu method was used to quantify the total phenolic content using a calibration curve of
gallic acid, while for phytochemical were analyzed using spectrofotometric method. The
results showed that the acetone extract of mangrove leaves containing alkaloid, polyphenolic,
flavonoid, and total tannin higher than the methanol extract. This data will be further analyzed
to obtain the compounds that may responsible for the biological performance of mangrove
leaves.

Plntrnductiun
Mangroves are one of the most productive and unexplored ecosystem that approximately covers one
Burth of the world coastline with high diversity of thriving organisms. Mangroves support the
conservation of biological diversity for lumber of endangered species by providing habitats, nurseries,
nutrients, and spawning grounds [1]. Mangroves play also a key role in human sustainability and
livelihoods, being heavily used for food, timber, fuel and medicine. They offer protection from
catastrophic events, such as tsunami, tropical cyclones and tidal bores and can dampen shoreline erosion
Al 10 |

Mangroves contribute to numerous environmental services, including trapping and recycling organic
matter, providing shelters and surfaces for tefpstrial and aquatic organisms, and contributing to the
overall health of coastal environments. The mangrove ecosystem represent an inter phase between
terrestrial and marine communities, which receive a daily input of water from the ocean (tides) and
freshwater, sediments, nutrients and silt deposits from upland rivers. Mangroves may grow as trees or
shrubs accding to the climate, salinity of water, topography and edaphic features of the area in which
they exist. Mangroves are salt-tolerant evergreen forests found along sheltered coastlines, shallow-water
lagoons, estuaries, fiers or deltas in 124 tropical and subtropical countries and areas [3][4].

Mangroves also are well known for their ecological importance and a rich source of several bioactive
compounds such as steroids, triterpenes, saponins, flavonoids, alkaloids and tannins having therapeutic
significance. These plants have been extensively used in traditional medicine and different studies have
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1
gvea.led their activity against human, animal and plant pathogens. The leaf and sterffextracts of §.
maritima are rich source of natural antioxidant with moderate antimicrobial activities. It has also been
reported that these are an excellent source of antiviral compounds as compared to the seaweeds and sea
grasses [5][6]. The ethno-pharmacological consequence pointed out that the mangrove plants are
traditionally used for the treatment of rheumatism, painful arthritis, inflammation, asthma, antioxidant,
free radical scavenging, anti- inflamm@&gJy, antinociceptive, diabetes and hepato-protective actions
[71[8]. Apart from medicinal purposes. mangroves are also used as flavoring agents. in textiles, mats.
paper, housing, baskets, boats and tapa cloth, tannins etc. [1].

Our previous studies showed that the extract of mangrove leaves tend to be polar. The acetone and
methanol extract of the mangrove leaves showed high anti termite and antifungal activity [9].

2. Material and Methods

2.1. Material
Mangrove (Rhizophora sp.) fresh and mature leaves was collected from the mangrove forest in
Semarang, Central Java Province, Indonesia.

2.2. Extraction and Fractionation

The mangrove leaves were dried and grounded in a hammer mill. The leaves mill (40-60 mesh) then
extracted according to the procedure reported previously with slight modification [10]. In this study,
leaves mill was used instead of small wood-pieces and the leaves mill was extracted with acetone first
and the residue was then extracted again using methanol until the extract solution became colorless.
These acetone and methanol extracts were then successively fractionated into n-hexane, ethyl acetate,
and water to give their soluble fractions.

2.3. Phytochemical Screenings

The acetone and methanol extracts were tested for the presence of alkaloids, steroids, tannins, saponins
and terpenoids. The qualitative results are expressed as (+) for the presence and (-) for the absence of
phytochemicals.

2.3.1. Test for alkaloids. Few mg (about 15 mg) of each extract was separately stirred with 1% HCI (6

mL) on a water bath for 5 min and filtered. These filtrates were divided into three equal parts.

a. Dragendorff’s test: to one portion of the filtrate, Dragendorff’s reagent (Potassium bismuth iodide
solution) (1 mL) was added; an orange red precipitate shows the presence of alkaloids.

b. kMayer’s test: to one portion of filtrate, Mayer’s reagent (Potassium mercuric iodide solution) (1
mL) was added. Formation of cream colored precipitate gives an indication of the presence of
alkaloids. s

c. Wagner’s test: Potassium iodide (2 g) and iodine (1.27 g) were dissolved in distilled water (5 mL)
and the solution was diluted to 100 mL with distilled water. Few drops of this solution were added
to the filtrate; a brown colored precipitate indicates the presence of alkaloids [11][12].

2.3.2. Test for steroids and terpenoids.

a. Salkowski test: The crude extract (about 100 mg) was separately shaken with chloroform (2 mL)
followed by the addition of concentrated H.SO4 (2 mL) along the side of the test tube, a reddish
brown coloration of the interface indicates the presence of terpenoid [13]. &k

b. Liebermann-Burchard test: Each extract (100 mg) was shaken with chloroform in a test tube; few
drops of acetic anhydride was added to the test tube and boiled in a water bath and rapidly cooled in
iced water. Concentrated H.SO. (2 mL) was added alongside of the test tube. Formation of a brown
ring at the junction of two layers and turning the upper layer to green shows the presence of steroids
while formation of deep red color indicates the presence of triterpenoids [11].

[
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2.3.3. Test for tannin.

a. Preparation of a Standard Solution of 1000 ppm Tannic Acid
0.1 gram of tannic acid was dissolved in 100 ml of distilled water. This standard solution should be
made new every will running a test [14]. The dilution series preparation were 4, 8, 12, 16, 20 ppm.
Each 1 ml was taken from the dilution series and put in a 10 ml pumpkin container containing 35 ml
of aquadestilata. In the flask, 0.5 ml of reagent folin type was added, left for 3 minutes and added 1.2
ml of saturated Na-CQs; 7.5% solution, incubated for 15 minutes. Then the absorption is read at a
wavelength of 740 nm.

b. Determination of maximum absorption wavelength
Taken one of the concentrations of the standard solution, its absorption is measured in the wavelength
range of 400-800 nm. The wavelength that shows the highest absorption value is the maximum
wavelength. The standard curve is made by connecting the concentration of standard solutions with
the absorption results obtained from measurements using a UV-VIS spectrophotometer at a
wavelength of 740 nm.

¢. Determination of Tannin Levels
0.5 gram of maserate is weighed and dissolved with aquadest until reach 10 ml volume. If the sample
hasn't dissolved completely, it can be apply a device to homogenize the solution. Carefully piped 1.0
ml of sample, put in a 10 ml container containing 7.5 ml of aquadest. 0.5 ml of Folin Denis reagent
was added, left to stand for 3 minutes, added 1.0 ml of saturated Na2CO3 solution. Incubated for 15
minutes, then read up at maximum wavelength. Calculated using the standard curve that has been
obtained so that the concentration of the measured sample is known.

2.34. Test for saponin. Each of extracts (0.5 g) was separately shaken with distilled water (10 mL) in
a test tube. The formation of frothing, which persists on warming in a water bath for 5 min, shows the
presence of saponins [15].

2.4. Determination of total phenolic contents (TPC) and total flavonoid contents (TFC)

2.4.1. Total Phenolic Content. Total phenolic content was analyzed using the Folin—Ciocalteu
colorimetric method with some modifications[16][17]. An aliquot of 0.3 mL of extract was mixed with
Folin—Ciocalteu phenol reagent (2.25 mL). After 5 min, 6% sodium carbonate (2.25 mL) was added and
the mixture was allowed to stand at room temperature for 90 min. The absorbance of the mixture was
measured at 725 nm. Standard calibration curve for gallic acid in the range of 0-200 lg/mL was prepared
in the same manner and results were expressed as mg gallic acid equivalent (GAE) per gram of extract.

2.4.2. Total Flavonoid Content. Total flavonoid content was determined using the aluminum
colorimetric method [18][19] with some modifications using quercetin as the standard. A calibration
curve of quercetin was prepared in the range of 0-200 lg/ mL. Briefly, extract (0.5 mL) and standard
(0.5 mL)were placed in different test tubes and to each 10% aluminum chloride (0.1 mL), 1 M potassium
acetate (0.1 mL), 80% methanol (1.5 mL) and distilled water (2.8 mL) were added and mixed. A blank
was prepared in the same manner where 0.5 mL of distilled water was used instead of the sample or
standard, and the amount of aluminum chloride was also replaced by distilled water. All tubes were
incubated at room temperature for 30 min. The absorbance was taken at 415 nm. The concentration of
flavonoid was expressed as mg quercetin equivalent (QE) per gram of extract.

3. Results and Discussion

@) Phytochemical Screening

The results of the phytochemical test carried out on the extracts were recorded as shown in Table 1.
Preliminary phytochemical screening revealed the presence of alkaloid, flavonoids, phenolic, and tannin
in both of the acetone and methanol extracts. On the contrary, terpenoid, steroid and saponin were absent
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in both of the extracts. Alkaloid were much abundant in acetone crude extract according to Dragendorf
and Wagner methods, but less abundant according to Mayer method. Alkaloid was found less abundant
in methanol crude extract according to Wagner method, but found minute according to Dragendorf and
W #her methods.

Phytochemical constituents in the various part of the plant v} significantly. Several medicinal
plants are used in traditional medicines for curing many diseases. These plants have been extensively
used in traditional medicine and different studies have revealed their activity against human, animal and
plant pathogens. The leaf and sterfffextracts of S. maritima are rich source of natural antioxidant with
moderate antimicrobial activities. It has also been reported that tiffse are an excellent source of antiviral
compounds as compared to the seaweeds and sea grasses [5][6]. The stud{¥evealed that flavonoids and
phenol were found to be present the extract. Several studies reported that, flavonoids show anti-allergic,
anti-inflammatory, anti-microbial and affi-cancer activity. Tannin and phenol are necessary for the
animal body for repair and maintenance. Flavonoids are now considered as an indispensable component
in a variety of nutraceutical, pharmaceutical, medicinal and cosmetic applications. This is attributed to
their anti-oxidative, anti-inflammatory, anti-mutagenic and anti-carcinogenic properties coupled with
their capacity to modulate key cellular enzyme function [20].

Table 1. Phytochemical screening of acetone and methanol extracts of mangrove leaves

Extract Alkaloid Terpenoid Saponin
Mayer Dragendorf Wagner  and Steroid
Acetone extract ++ +H++ ++ - -
Methanol Extract + + ++ - -

Legend: +++ (Much abundant); ++ (Less abundant); + (Minute); - (Absent)

3

!he phytochemical compounds detected are known to have medicinal properties. For example,
alkaloids have been reported as powerful poison and many alkaloids derived from medicinaljlants show
biological activities like, anti-inflammatory [21], antimalarial [22], antimicrobial [23], cytotoxicity,
antispasmodic and pharmacological effects [24][25]. Similarly, steroids derived from plants are known
to have cardiotonic effect and also possess antibacterial and insecticidal properties [26]. They are very
often used in medicines due to their well-known biological activities. Tannins, according to research,
are known to have antibacterial [27]. antitumor and antiviral activities ([28]. These alkaloids show
bioactivity against Gram-positive bacteria and cytotoxicity against leukemia and HeLa cell lines [29].
Alkaloids, flavonoids angfE#inthones that are potent inhibitors of various oxidative processes in both in
vitro and in vivo system. These phytochemical compounds identified in the extracts may be responsible
for the biological activities of the mangrove leave extract.

3.2. Total Phenolic Contents (TPC) and Total Flavonoid Contents (TFC)

The results as shown in Table 2 revealed that the acetone extract of mangrove leaf has higher values in
phenolic, flavonoid and tannin contents compared to the ratham]ic extract. The total phenolic content
was different when extracted with different solvents [30]. Plant polyphenols are the significant group of
compounds acting as free radical scavenging or primary antioxidants; therefore, it is justifiable to
determine phenolic content in plant extract. Polyphenolic compounds have an aromatic benzene ring
with substituted hydroxyl groups, including their functional derivatives. These are able to absorb free
radicals and can chelate metal ions that could catalyze formation of ROS which promotes lipid
peroxidation. Among polyphenols, flavonoids are of great importance because they help human body to
fight against diseases. The ability of flavonoids to act as potent antioxidants depends on their mo]ecn.m
structures, the position of the hydroxyl group and om' features in its chemical structure. They are
abundantly found in plants as their glycoside [31]. The most abundant flavonol which has a good
antioxidant property is quercetin, as it has all the right structural features for free radical scavenging
activity [32].
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Table 2. Total Phenolic Contents (TPC), Total Flavonoid Contents (TFC) and Total Tannin Contents
(TTC) of acetone and methanol extracts of mangrove leaves

Extract TPC (mg GAE/g) TFC (mg QE/g) TTC (%)
Acetone extract 10.024 2.641 6.703
Methanol extract 2.225 1.998 2.736

Tannin and polyphenols extracted from mangal species have also been reported to have cytotoxic, anti-
neoplastic, antibacterial and anti-helmintic activities. Saponin and limonoids are reported to possess
antimicrobial, inflammatory, cytotoxic, antifeedant and growth regulatory activity against a number of
pathogens [1].

Mangroves have been a source of several bioactive compounds. Secondary metabolites like alkaloids,
phenolics, saponins, flavonoids, steroids and terpenoids have been characterized from mangroves and
have been tested successfully for toxicological, pharmaceutical and ecological Eportance. Studies on
the bioactive compounds of mangrove plants often lead to the discovery of new therapeutic agents. The
mangrove plants possess a number of biological activities such as antibacterial, antioxidant, anticancer,
cytotoxic, antiproliferative, insecticidal, antimalarial, antifungal, antifeedant, antidiarrheal, central
nervous system depressant, antimitotic, antileukemic and anti-plasmodial activities [33][34].
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