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ABSTRACT

Recently, herbal ingredients have been utilized as candidate supplements or drugs to increase the resistance of
body against diseases caused by viruses. In general, research is focused on plants used as herbal medicine in
Indonesia. Sumatran mulberry (Morus macroura var. Macroura) is the native plant tree species in West Sumatra
with the local name of the Andalas tree that has the potential to be used as a medicinal plant against the viruses
desease due to its betulinic acid content. The content of secondary metabolites in a plant species can vary due to
the influence of various environmental factors in their habitats. This study explored the content of betulinic acid
of Morus macroura var. Macroura from four different locations in West Sumatra (Tanjung Bungo, Nagari Koto
Hilalang, Paninjauan and Andaleh). Sample extracted from leaves and the level of content were examined using
the Densitometric Thin-layer Chromatography (TLC) methods with the pure betulinic acid commpound as a
standar. In this paper, we describe the various content of betulinic acid of Andalas Tree and discuss its
potentiality as source of medicinal product based on the recent references.

Keywords: Andalas tree, betulinic acid, chemical contents, different habitats, Morus macroura var.
Macroura.

1. INTRODUCTION compound which could inhibit human
immunodeficiency virus type 1 (HIV-1) [5].

Sumatra is the largest island in Indonesia territory
with the highest biodiversity, especially ecosystems,
species, genetics. The diverse forest gives the
community some benefit for several purposes, such
as traditional medicine.[1] The Andalas tree in origin
of Sumatra is Morus macraura var macraura [2] and
this plant has a potential compound for tradisional
medicine. But, this tree population is currently
threatened [3].

The bioprospection results of native tropical
plants can be used as a treatment for yet incurable
diseases, such as andalas which can inhibit HIV-1
[5]. The chemical potential of the Andalas tree is
quite enormous and needs to be explored. One of the
Andalas tree prospects is betulinic acid. This
compound can be a natural medicine source that can
be used sustainably. In this study, We analyzed
natural chemical compounds (betulinic acid) from

The Andalas tree also contained antimicrobial, four regions in West Sumatra.
anti-tumor compound_s and ant|OX|dar_1ts. These 2 MATERIAL AND METHODS
compounds can potentially be raw materials for the
pharmaceutical industry, such as hydroxytridecanil-
dodecanoate, triterpenoids, tetracyclic acetates, and
B-sitosterol betulinic acid, triisoprenyl flavanol and
moracin B [4]. This plant contained betulinic acid

2.1. Locations

Plant sampling was conducted in four locations in
West Sumatra; Jorong Koto Hilalang, Agam Regency
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Nagari Tanjung Bungo, Lima Puluh Kota Regency,
Nagari Andaleh and Nagari Panininjau Tanah Datar
Regency (Figure 1) and the analysis has been carried
out at Pharmacy Laboratory and Sumatran Biota
Laboratory, Andalas University.

2.2 Tools and Materials

The tools used in the metabolite compound test were
erlenmeyer, rotary evaporator, grinder, capillary tube,
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TLC silica gel 60 F254 plate, one distillation unit,
TLC Chamber, and TLC Scanner. The materials used
in the metabolite compound test were dry M.
macroura leaf samples, dichloromethane, methanol,
acetic acid, formic acid, ethanol, Lieberman-
Burchard (50 ml ethanol PA: 5 ml acetic acid: 5 ml
acetic anhydride), anisaldehyde reagent 10 mL (9.8
ml mixture of anisaldehyde and 10 drops of H2S04).
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Figure 1. Location of Morus macroura sampling in four regions in West Sumatra.

2.3 Betulinic Acid Compound Quantification
Test

2.3.1. Extraction

300 grams of mashed dry M. macroura leaves
were macerated with + 3 L methanol for 3 days. The
actions were repeated 3 times until the extraction is
complete. Furthermore, the solvent was evaporated
with a rotary evaporator to obtain a thick extract [6].

2.3.2. Determination of Betulinic Acid Levels
by Densitometric Thin Layer Chromatography
(TLC) Method

The extract obtained was used to calculate the
betulinic acid contents by testing the densitometric
thin layer chromatography method. By preparing a
TLC plate with an elution length of 9 cm for each
sample. The TLC-Densitometry analysis begins with
sampling at one end of the stationary phase (TLC

plate) to form an initial zone. Then the sample was
dried. The initial zone at the end of the stationary
phase was plunged into the mobile phase Toluene:
Ethyl Acetate: Formic Acid (70:25:5, viviv). After
the mobile phase has moved to the desired distance,
then the stationary phase is taken, the mobile phase
trapped in the plate is dried, and the zone obtained is
detected by adding Lieberman Burchard stain reagent
(5 mL Acetic Anhydride + 5 mL Concentrated
Sulfuric Acid + 50 mL Ethanol PA) [6].
Determination of the content of a compound by
measuring the spot density of the separated
compound was carried out using the TLC-
Densitometry method where the sample was then
observed under a TLC Scanner. The reading is at a
wavelength of 540 nm. The volume of the sample
that was spotted was 5 pL [7].
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3. RESULT AND DISCUSSION

The determination of betulinic acid levels was
calculated by using Thin Layer Chromatography,
which is separation by column using 60 F 254 silica
gel. Thin Layer Chromatography (TLC) is a
qualitative analysis stage indicating a marker
compound and figuring out the chemical compound
composition in the sample. There are several reasons
why this method is used; it is easy to implement,
inexpensive, the tools used are simpler, and can be
implemented quickly [6]. mobile phase or eluent used
is an eluent that can elute so that it is in the elution
path, which is Toluene: Ethyl acetate: formic acid
(70:25:5). Betulinic acid was not detectable under
UV, so a Liebermann-Burchard stain viewer was
used.

After the chemical content (betulinic acid) in the
extract was determined. The analytical method used
was the TLC-densitometry method with the
maximum absorption wavelength of betulinic acid
which was 540 nm. Determination of betulinic acid
levels using the TLC Densitometry method can be
done by analyzing betulinic acid to obtain a
calibration curve. The following is a table of the
concentration of betulinic acid used and the
histogram area (Table 1).

Table 1. Concentration and Histogram Area of
Betulinic Acid

Concentration Histogram Area (AU)

(ng/mL)
1000 4891,0
500 24516
250 903,2
125 619,1
62,5 2871

Based on the histogram area values table, the
histogram area of the betulinic acid concentrations
was 1000 ppm, 500 ppm, 250 ppm, 125 ppm, and
62.5 ppm. Followed by making a calibration curve
with the regression value obtained is 0.9946. A good
regression value is close to 1 because it is less precise
in the use of tools. This is what causes the calibration
curve lines not to form linear (straight). However, the
results obtained are not too far from the existing
literature, so they can still be used as a reference. The
reconstruction of the concentration value with the
histogram area obtained y = 4.9747x 97.287 with R2
= 0.9946. The following is the curve reconstructed
from the wide table of the betulinic acid marker
histogram.

After obtaining the calibration curve, the
concentration in the extract obtained was calculated
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by entering the extract histogram area (y) in the
regression equation for betulinic acid (y = a + bx).
Then the concentration of betulinic acid in the extract
(x) was obtained. Betulinic acid levels were obtained
using the formula:

BAL = (BAC x 100% )
ME

@
Note:
BAL = Betulinic acid levels,
BAC = betulinic acid concentration in extract,
ME = Made extract concentration
A comparison of betulinic acid levels was

obtained from each location. The following is a
comparison table of environmental parameters and
levels of betulinic acid (Table 2). Based on our result,
the highest betulinic acid level was obtained from M.
macroura in the Koto Hilalang area, which was
1.0245%, followed by M. macroura in the Tanjung
Bungo area which was 0.7845%, the Paninjauan area
was 0.6667% and the lowest betulinic acid level was
in the Nagari Andaleh area, which was 0.5399%.
Related to several environmental parameters that
support the growth of M. macroura in each location,
it has a correlation and influence on the content of
betulinic acid levels. The altitude parameter affects
the content of betulinic acid compounds. The higher
the location, the higher the content of chemical
compounds contained,[8] where the higher a place
the plant grows, the more it affects the physiology
process. Among the four sampling locations, the
Koto Hilalang area has the highest altitude, 906 masl.
If it is related to the content of its secondary
metabolite levels (betulinic acid), the Koto Hilalang
area has high levels of betulinic acid content.

Koto Hilalang area has the highest level of
betulinic acid caused by soil acidity, and it has a soil
pH of 6.90. This indicates that the soil in Koto
Hilalang has a neutral pH. Soil acidity also affects the
concentration of chemical compounds in a plant [8].
Internal factors and external factors influence
secondary metabolite compounds contained in plants.
The genetics of a plant influences internal factors.
While the external factors can be influenced by
several environmental parameters such as the soil's
pH around the place where it grows and the height of
the plant where it grows.

Acidic soil will increase the content of trivalent
aluminum (AI3 +) which can poison plants. These
elements’ presence affects physiological and
biochemical processes in plant tissues [9]. Soil
acidity (pH) correlates with altitude (Table 2). As the
pH value tends to increase with increasing altitude.
One of the contributing factors is
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Table 2. Comparison of altitude and soil chemical property in sampling locations of M. macroura in West

Sumatra
Location Altitude (masl) Soil pH Criteria Betulinic acid

level (%0)

Jorong Koto Hilalang, 906 m 6,90 Neutral 1,0245 %

Kabupaten Agam

Nagari Tanjuang Bungo, Kabupaten 849 m 5,97 Acidic 0,7845 %

Lima Puluh Kota

Nagari Paninjauan, 807 m 5,34 Acidic 0,6667 %

Kabupaten Tanah Datar

Nagari Andaleh, 758 m 5,25 Acidic 0,5399 %

Kabupaten Tanah Datar

higher soil organic matter content. The increase in pH
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