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Abstract

The Johar leaf (Cassia siamea Lamk.) is a plant with potential antimicrobial chemical
compounds. This study aims to identify the compounds present in Johar leaf extract using
solvents with different polarity levels. The Johar leaf samples were collected from Karang
Bahagia Village, Bekasi Regency, West Java. The extraction was performed using the
maceration method with successive solvents: n-hexane, ethyl acetate, and 96% ethanol,
followed by phytochemical screening, and specific and non-specific parameter tests. The
results of the phytochemical screening showed that the 96% ethanol extract of Johar leaves
contains tannins, saponins, terpenoids, alkaloids, phenols, and flavonoids, but does not
contain steroids; while the ethyl acetate and n-hexane extracts contain terpenoids. Specific
parameter tests revealed that the water-soluble extract content was 2% in n-hexane and ethyl
acetate extracts, and 10% in the 96% ethanol extract. The ethanol-soluble extract content was
recorded as 5% for n-hexane extract, 6% for ethyl acetate extract, and 16% for 96% ethanol
extract. In the non-specific parameter tests, the drying loss results were 5% for the n-hexane
extract, 10% for the ethyl acetate extract, and 38% for the ethanol extract, while the moisture
content was 89% for the n-hexane extract, 98% for the ethyl acetate extract, and 66% for the
ethanol extract. It was concluded that the Johar leaf extract contains various secondary
metabolites according to its polarity level, and the results of the non-specific and specific
parameter tests all meet the established criteria.

Keywords: Johar leaf, Phytochemical screening, Specific parameters, Non-specific
parameters, Polarity.

1. INTRODUCTION

Johar (Cassia siamea Lamk.) is a large tree commonly used as a shade plant. It is also
known by various local names, such as ciebrek in Aceh, juwar in Betawi, bujuk or dulang in
Sumatra, and English, it is called black-wood cassia, Bombay blackwood, or kassod tree [1].
Johar contains many chemical compounds, and several studies have shown that this plant
has compounds beneficial to health. Its fruit and leaves offer numerous benefits. Johar leaves,
which belong to the Fabaceae family, are known for their various uses [2]. In Indonesia, Johar
leaves are often used in traditional medicine by squeezing or boiling them to extract the juice
[2]. The use of Johar leaves is based on traditional knowledge and practices passed down
through generations in various cultures [3].
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Johar leaves are also known to have hypoglycemic effects that can help lower blood
sugar levels, making them beneficial for people with diabetes [4]. Several secondary
metabolites found in Johar leaves include saponins, anthraquinones, flavonoids, and
alkaloids, with flavonoid and alkaloid content allowing its extract to function as an antibacterial
agent [5]. Additionally, some glycosides in Johar leaves can provide diuretic effects [6]. Johar
leaf extract also has anti-inflammatory properties that can reduce inflammation in the body [6].
According to a study conducted by Fitriah and her team in 2017, Johar leaves are known to
contain polar and semi-polar antibacterial compounds, but they do not contain non-polar
antibacterial compounds. The Johar leaf extract showed the greatest inhibitory effect against
gram-negative bacteria with a diameter of 12.9 mm in the ethanol extract and gram-positive
bacteria with a diameter of 14.9 mm [5]. This study aims to identify the compounds in Johar
leaf extract using extraction solvents with different polarity levels.

2. METHODOLOGY
2.1 Research Location and Time
This research was conducted from January to March 2024 in the laboratory of the
Bachelor of Pharmacy Study Program, Medistra Indonesia College of Health Sciences.

2.2 Equipment and Materials

Glass laboratory equipment (Pyrex), dropper pipettes, analytical balances
(CHANGSHU QINGHUA, Indonesia), analytical balance (Biobase, China), filter paper,
hot plate stirrer (Thermo Scientific Cimarec+ Hotplate Stirrer, USA), spatula, stirring
rods, tweezers, aluminum foil, dropper pipettes, glass jars, test tubes (Pyrex), test tube
racks, vortex mixer (Smartcare, Taiwan). Johar leaf simplicia, 96% ethanol, ethyl
acetate, n-hexane, distilled water, reagents (Dragendorff, Bouchard, Mager),
magnesium, HCI, FeCI3, 10% NacCl, chloroform.

2.3 Phytochemical Screening
2.3.1 Flavanoid
The flavonoid test was conducted by weighing 5-10 mg of Johar (Cassia
siamea) leaf extract and placing it into a test tube. Approximately 20 ml of ethanol
was added using a dropper, followed by 10 drops of concentrated hydrochloric acid
and 3-4 grains of magnesium. After shaking briefly, the color change was observed.
A positive flavonoid reaction is indicated by a change in color to red, orange, or yellow

[7].

2.3.2 Phenol

The phenol test was performed by adding 5-10 mg of Johar (C. siamea) leaf
extract into a test tube along with 20 ml of hot water and 5 drops of 10% NaCl, then
dividing the solution into two test tubes. The first tube served as a control, while the
second tube was added with 3 drops of 1% FeCI3. A positive phenol reaction is
indicated by a color change to blue or dark blue [7].

2.3.3 Saponin
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For the saponin test, 0.5 mg of the extract was mixed with 10 ml of distilled
water in a test tube, then the mixture was shaken for 30 seconds and observed. The
formation of stable foam for 30 seconds indicates the presence of saponins [7].

2.3.4 Tannin

The tannin test was conducted by dissolving 5 mg of ethanol extract and adding
FeCl3 reagent, where a color change to blue or greenish-black indicates the presence
of tannins [7].

2.3.5 Steroids & Terpenoids

The Steroid & Terpenoid test involved dissolving 5 mg of extract in ethanol, then
adding Lieberman-Bouchard reagent. The formation of a brownish or purple ring
indicates the presence of terpenoids, while a bluish-green ring indicates the presence
of steroids [7].

2.3.6 Alkaloid

The alkaloid test was conducted by dissolving 10 mg of extract in ethanol, then
dividing the resulting filtrate into three parts and adding Mager, Lieberman, and
Dragendorff reagents. A positive alkaloid reaction is indicated by the formation of a
white or yellow precipitate with Mager reagent, a reddish-brown precipitate with
Lieberman reagent, and an orange precipitate with Dragendorff reagent [7].

2.4 Determination of Water-Soluble Extract Content

1 gram of Johar leaf extract was macerated with 20 ml of chloroform and distilled
water mixture for 24 hours in a volumetric flask, with shaking done during the first 6
hours. Then, 4 ml of the maceration product was filtered and evaporated in a previously
weighed dish at 105°C until a stable weight was obtained [8]. The percentage of water-

soluble extract content is calculated using the following formula:
Weight of Water Extract
= x 100%
Weight of Extract

Water-Soluble Extract Content=

2.5 Determination of Ethanol-Soluble Extract Content

1 gram of Johar leaf extract was macerated for 24 hours with 20 ml of 96% ethanol,
with shaking done during the first 6 hours. Then, 4 ml of the 18-hour soaking product
was filtered and evaporated in a previously weighed dish, then heated at 105°C until a
stable weight was obtained [8]. The percentage of ethanol-soluble extract content is

calculated using the following formula:
Weight of Water Extract
Weight of Extract

Ethanol-Soluble Extract Content = X 100%

2.6 Determination of Drying Loss

1 gram of Johar leaf extract was heated for 30 minutes at 105°C using a calibrated
dish, then weighed again. The extract was leveled to form a layer 5 to 10 mm thick. The
infusion was then dried until a stable weight was reached. The dish was left open and
placed in a desiccator until it reached room temperature [8]. The measurement results
were then recorded. The formula for calculating drying loss is as follows:
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Dry Weight

x 1009
Wet Weight 00%

Drying Loss =

2.7 Determination of Water Content

1 gram of Johar leaf extract was heated in a calibrated dish (A) for 3 hours until
dry at 105°C. To maintain a stable temperature, the dish was then placed in a desiccator
(B) [8]. The results obtained were recorded. The percentage of water content is
calculated using the following formula:

Water Content = AA;B x 100%
3. RESULT
3.1 Phytochemical Screening

The results of the phytochemical screening tests for the three different extracts are
shown in Table 1, with variations possibly due to differences in the polarity levels of each
solvent. The solubility principle of "like dissolves like" applies, where polar solvents
dissolve polar compounds, and non-polar solvents dissolve non-polar compounds [9].
Ethanol 96% was capable of dissolving various compounds such as basic alkaloids,
essential oils, glycosides, coumarins, flavonoids, anthraquinones, steroids, and
chlorophyll, although tannins, saponins, and fats were only slightly soluble. At
concentrations above 20%, ethanol 96% is considered a more selective solvent as it
does not allow the growth of mold and bacteria on the skin [10]. The n-hexane solvent
effectively dissolved non-polar compounds such as terpenoids, essential oails,
triterpenoids, fats, sterols, fatty acids, carotenoids, alkaloids, resins, and chlorophyll [10].

Ethyl acetate, which is semi-polar, was able to extract glycoside flavonoids and
aglycones. Ethyl acetate can also dissolve compounds in the alkaloid, flavonoid,
saponin, tannin, and polyphenol categories [11]. Compounds in plants or simplicia can
be extracted using universal solvents such as ethanol 96% [5]. The type of solvent used
is one of the factors that influence the chemical compounds contained in Johar leaf
extract. The methoxy group, which can form hydrogen bonds, is present in the semi-
polar solvent ethyl acetate [12]. Although ethyl acetate can form hydrogen bonds, these
bonds are weaker compared to those formed in methanol, a polar solvent. Therefore,
ethyl acetate is not strong enough to dissolve the alkaloid and flavonoid compounds
found in Johar leaves [13].

Saponin compounds were detected in the ethanol 96% extract, indicated by foam
formation. These saponins are known for their antimicrobial and antifungal activities [14].
Alkaloids tested with Dragendorff's reagent were detected in the n-hexane and ethanol
96% extracts, indicated by the formation of an orange precipitate. In contrast, with
Lieberman's reagent, a reddish-brown precipitate was observed in the ethanol 96% and
ethyl acetate extracts. For Mager's reagent, a white precipitate was visible only in the n-
hexane extract [15]. Tannin compounds were detected in the ethanol 96% extract,
indicated by a change in color to greenish-black. Tannins play a role in astringent and
antimicrobial activities [16]. A change in color to yellow indicates the presence of
flavonoids in the ethanol 96% and ethyl acetate extracts. These flavonoids are known
for their high antioxidant activity [17].

Phenol compounds were detected only in ethanol 96%, indicated by a change in
color to bluish-black. Phenols found in Johar leaves include flavonoids, tannins, and
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phenolic acids [18]. Steroid compounds were not detected in any of the extracts, while
terpenoids were detected in all extracts, indicated by the formation of a brown ring.
Terpenoids have anti-inflammatory properties that help reduce inflammation in the body
[19]. The results of the phytochemical screening can be seen in Table 1.

Table 1. The results of the phytochemical screening tests

Results
Ethanol Ethyl
No. Compounds Class Reagent R
P 9 96% Acetate ExTre;cine
Extract Extract
1. Alkaloids Dragendorf + - +
Bouchard + + -
Mager - - +
2. Flavonoids Mg + HCI - + -
3. Saponins S+ aquadest + - -
4. Tannins FeCls + - -
Nacl 10% +
5. Phenols FeCls 1% + - -
. Lieberman-
6. Steroids Bouchard - - -
. Lieberman-
7. Terpenoids Bouchard + + +

3.2 Specific Parameters
The purpose of testing the water-soluble extract and ethanol-soluble extract is to

identify the active compounds present in ethanol or water based on the polarity of each
solvent. This determination is carried out by dissolving the extract using solvents such as
water or ethanol [10]. The test results indicate that the water-soluble extract content is 2%
for n-hexane and ethyl acetate extracts, and 10% for ethanol extract. Meanwhile, the
ethanol-soluble extract content is 5% for n-hexane extract, 6% for ethyl acetate extract,
and 10% for ethanol extract. These results meet pharmacopoeial standards, although the
extraction method used may be less than optimal [20]. The details can be seen in the
following table.

Table 2. Results of Specific Parameter Tests

No Name Extract Water-Soluble Ethanol-Soluble
Extract Content Extract Content
1. N-hexane Extract 2% 5%
2. Ethyl acetate 2% 6%
Extract
3. Ethanol 96% 10% 16%
Extract

3.3 Non-Specific Parameters
The results of the drying loss test show 0.95% for n-hexane extract, 0.62% for ethyl

acetate extract, and 0.9% for ethanol extract. The purpose of this test is to determine the
amount of substance lost during the drying process. The principle involves measuring the
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remaining substance after drying at 105°C for 30 minutes. This test aims to determine the
water content in the sample after drying. The material content is highly dependent on
water content, where a thick extract should have a water content between 5% and 30%,
a dry extract less than 10%, and a liquid extract more than 30%. The higher the water
content in the material, the more susceptible the sample is to decay and damage due to
microbial growth. Therefore, water content significantly affects the stability and quality of
the extract and the formation of the extract preparation [21].

Table 3. Results of Non-Specific Parameter Tests

No Name Extract Drying Loss Result Water Content
Result

1. N-hexane Extract 0,95% 0,11%

2. Ethyl acetate Extract 0,62% 0,02%

3. Ethanol 96% Extract 0,9% 0,36%

4. CONCLUSIONS

This study concludes that Johar leaf extract contains various secondary metabolite
compounds that are consistent with the polarity of the solvents used. The non-specific
parameter tests show results that meet the criteria, as do the specific parameter tests. This
indicates that Johar leaf extract has good quality and meets the criteria established for both
types of parameters.
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