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Abstract

Mikania micrantha (Sembung Rambat) is known in traditional medicine because it contains
various bioactive compounds that have the potential as bioactive agents for pharmaceutical
products and functional foods. The purpose of this study was to determine the quality of Mikania
micrantha leaf and stem extracts obtained from Watualang Village, Ngawi. This study used an
experimental research type, which included specific quality parameter tests, namely organoleptic
tests and phytochemical screening, as well as non-specific quality parameter tests, namely water
content and ash content. The results obtained, the yield of Mikania micrantha leaf and stem extracts
were 14.32% and 13.12%, respectively. The specific quality parameters of Mikania micrantha
extract, organoleptic test in the form of a thick green extract with a distinctive odor of the extract.
Phytochemical screening, Mikania micrantha leaf and stem extracts contain phenol, flavonoid,
steroid and sesquiterpene compounds. Non-specific quality parameters of Mikania micrantha
extract include water content and ash content. The water content obtained in the leaf and stem
extracts of Mikania micrantha were 9% and 8.45%, respectively. The ash content of the leaf and
stem extracts of Mikania micrantha were 13.17% and 10.67%, respectively. The specific and non-
specific quality parameters of the methanol extract of Mikania micrantha leaves and stems
obtained from Watualang Village, Ngawi, have met the extract quality requirements.

Keywords: Extract, Mikania micrantha, organoleptic, phytochemical, water content, ash content

Introduction

Interest in secondary plant metabolites continues to increase (Nurgroho, 2017). This is due
to the need for affordable and sustainable bioactive ingredients (BPOM RI, 2023), both for the
development of pharmaceutical preparations such as herbal medicines (Jamilatun, Purnamasari, et
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al., 2024), cosmetics (Jamilatun, Utami, et al., 2025), (Jamilatun, Lukito, & Rayhanissa, 2025),
and for functional food applications (Jamilatun & Lukito, 2022), (Jamilatun, 2025). This demand
is also accompanied by public awareness of the importance of natural ingredients with minimal
side effects (Jamilatun, Lukito, Amartya, et al., 2025).

One plant with great potential as a source of natural bioactives is Mikania micrantha, also
known as sembung rambat (Andriani, 2023) (Sumantri et al., 2020). This plant is a tropical weed
species from the Asteraceae family that is widespread in Indonesia. Although considered an
invasive plant, Mikania micrantha has been recognized in traditional medicine due to its potential
to contain various bioactive compounds with therapeutic properties (Da Silva et al., 2018).

Pharmacognostic studies have shown that this plant contains active compounds such as
flavonoids, tannins, saponins, and phenolic compounds that play a role in various activities (Da
Silva et al., 2018). This content provides a strong scientific basis for the use of this plant as a
phytopharmaceutical raw material. The pharmacological potential of the Mikania micrantha plant
includes antimicrobial, anti-inflammatory, and antioxidant activities (Bengal, 2023).

The manufacture of herbal preparations or functional foods requires high-quality raw
materials. The quality of plant extracts can be influenced by geographic factors and the
environmental conditions in which the plants grow (Ren et al., 2023). Watualang Village in Ngawi
Regency has unique agro-climatic conditions, so Mikania micrantha grown there may have a
different phytochemical profile than plants from other locations. However, to date, there has been
no research on the quality of Mikania micrantha extracts from Watualang Village, particularly
from the leaves and stems, as natural bioactive ingredients.

Based on the description above, research was conducted to analyze the quality of Mikania
micrantha leaf and stem extracts from Watualang Village, Ngawi, to determine the quality of
Mikania micrantha leaf and stem extracts. The quality of the analyzed extracts consisted of specific
quality parameters, including organoleptic and phytochemical tests, as well as non-specific quality
parameters, including water content and ash content.

Literature Review

The quality of natural ingredient extracts is a key factor that determines the success of their
application (Andiva et al., 2023). The quality of the extract is determined by the consistency of the
bioactive compound content and measurable biological activity (Jamilatun, Lukito, et al., 2023)
Previous studies have shown that the correct extraction and formulation methods can maintain
bioactivity, which is then successfully applied in food products (Jamilatun, Purnamasari, et al.,
2024), cosmetics (Jamilatun, Rahmadianty, et al., 2023), (Jamilatun, Pratiwi, et al., 2024),
(Jamilatun, Utami, et al., 2025), (Jamilatun, Lukito, & Prasetyo, 2025), (Jamilatun, Rusita, et al.,
2025), (Jamilatun, Lukito, & Rayhanissa, 2025) and traditional medicines (Jamilatun, Kholisna, et
al., 2024).
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Good quality natural extracts, when formulated into several products, exhibit high
bioactivity, related to their secondary metabolite content (Jamilatun, 2023). Bay leaf extract
(Syzygium polyanthum) formulated in toner exhibits high antioxidant activity (Jamilatun, Lukito,
& Zahra, 2025). Cinnamon extract (Cinnamomum burmanni) formulated in edible film exhibits
high antioxidant activity (Jamilatun & Lukito, 2025). Therefore, extract quality testing must
include specific and nonspecific parameters to ensure the effectiveness and safety of the final
product.

Maerials and Methods
Materials

The materials used include Mikania micrantha leaves and stems, methanol (Merck), HCI
(Merck), Mg powder, H.SO4 (Merck), FeCls (Merck), Chloroform (Merck), anhydrous acetic acid
(Merck), and Dragendorf reagent. The tools used include a grinder, an aluminum pan, and a mesh
sieve. 60, beaker, dropper pipette, volume pipette, glass funnel, test tube, stirring rod, Erlenmeyer
flask, knife, jar, porcelain cup, porcelain crucible, Whatman filter paper, measuring cup, petri dish,
desiccator, oven, analytical balance (Labex), maceration equipment set, water bath (Equitron)

Preparation of Raw Materials

Mikania micrantha plants were obtained from Watualang Village, Ngawi District, Ngawi
Regency, East Java. Raw materials were harvested or collected directly from the plants. The leaves
used were dark green, and the stems were brownish-green (Bera et al., 2023). The next process
was wet sorting, which involved sorting the harvest while the plants were still fresh, such as
removing soil, removing damaged or caterpillar-eaten plant parts, and removing other unwanted
plant material.

Plant Determination

Mikania micrantha plants obtained from Watualang Village, Ngawi District, Ngawi
Regency, East Java, were determined at the Biology Laboratory of Ahmad Dahlan University,
Yogyakarta.

Preparation of Mikania micrantha Leaf and Stem Simplisia

Two kilograms of Mikania micrantha leaves and stems were washed thoroughly under
running water, drained, and then dried in an oven at 50°C for 20 hours. The dried leaves and stems
were then ground into a powder using a grinder. The resulting powder was sieved using a 60-mesh
sieve (Jamilatun, Lukito, & Prasetyo, 2025).
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Preparation of Leaf and Stem Extracts of Mikania micrantha

The preparation of Mikania micrantha leaf and stem extract was carried out using the
Ultrasonic Assisted Extraction (UAE) method (Firdausia et al., 2025), using methanol solvent with
a ratio of (1:10). Each leaf and stem was weighed as much as 200 grams and added with 2,000 ml
of solvent. After that, the extraction process was carried out at a frequency of 40 kHz with a
temperature of 40 °C for 50 minutes. The extraction results were filtered using filter paper, then
the filtrate was taken, and the residue was discarded. The obtained filtrate was concentrated using
a water bath at a temperature of 50 °C until a thick extract was obtained. The yield (total extract
content) was calculated using the following formula:

Extract Weight
Initial Weight of Simplex

Yield (%) x 100%

Quiality Testing of Mikania micrantha Leaf and Stem Extract
1) Organoleptic

The extract is observed simply using the five senses to describe the shape, color, smell and taste
(Rusmin et al., 2020).

2) Water content

Water content measurement was carried out using the gravimetric method by carefully
weighing 1 g of extract in a previously weighed cup, then oven-dried at 105°C for 4 hours, then
the sample was cooled in a desiccator for 10 minutes and weighed until an accurate or constant
weight was obtained (Jamilatun, Purnamasari, et al., 2024). The formula for determining water
content is as follows:

Water content (%) = @ x 100%

Explanation: a = weight of empty cup (g); b = initial weight of the simplex (g);
¢ = weight of the cup and the simple substance after being oven-dried (g)
3) Total Ash Content

Place 1 g of the extract into a heated and tared crucible, then mix evenly. Heat slowly until the
charcoal is gone, then weigh. If this method cannot remove the charcoal, filter it through ash-
free filter paper and add hot water. Place the residue and filter paper in the same crucible. Add
the filtrate to the crucible, then evaporate and heat until the weight is constant, then weigh again
(Rusmin et al., 2020). The formula for determining total ash content is as follows:

w2-wo
w1i-wo

x 100%

Total Ash Content (%)

Explanation: W0 = empty crucible weight (g); W1 = weight of crucible + sample (g);
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W?2 = crucible weight + heating result (g)
4) Phytochemical Testing

a. Phenol identification is carried out by dissolving 0.5 grams of extract in 2 ml of methanol,
then adding 3 drops of 1% FeCl3. The formation of green, red, purple, blue, or black
indicates the presence of phenolic compounds (Jamilatun, 2023).

b. Flavonoid identification is carried out by dissolving 0.5 grams of extract in 2 ml of methanol,
then adding 2 mg of Mg powder and 1 ml of concentrated HCI, then shaking vigorously. The
formation of a red, orange, or yellow color indicates the presence of flavonoid compounds
(Jamilatun, 2023).

c. Terpenoid identification, carried out by dissolving 0.5 grams of extract in 2 ml of methanol,
then adding Liebermann-Burchard reagent consisting of 2 ml of chloroform and 10 drops of
acetic anhydride. Then, it was added with 3 drops of concentrated H2SO4. The formation of
a brownish or purple ring indicates the presence of triterpenoid-type terpenoid compounds,
while a greenish-blue ring indicates the presence of steroid-type terpenoid compounds
(Rahardjo, 2016).

d. Sesquiterpene identification is carried out by dissolving a spatula tip of extract in 1 ml of
petroleum ether, then evaporating it until a concentrated extract is obtained, then adding 2
ml of 10% vanillin reagent in sulfuric acid. If there is a color change from the initial brown
to black, it indicates the presence of sesquiterpene compounds (Rahardjo, 2016).

Results an Discuussion

This study was conducted to determine the quality of leaf and stem extracts of Mikania
micrantha, obtained from Watualang Village, Ngawi District, Ngawi Regency, East Java.
Determination of the Mikania micrantha plant was carried out at the Biology Laboratory of Ahmad
Dahlan University, Yogyakarta. Determination was carried out to determine the authenticity of the
plant being studied to avoid errors in the plants used (Jamilatun, Lukito, & Zahra, 2025). The
results of the determination of Mikania micrantha are presented in Table 1. The results of the
determination state that the sample tested is a Mikania micrantha plant, which is included in the
Asteraceae family.

Table 1. Results of Determination of Mikania micrantha

Plant Name Determination Results
Sembung Rambat  1b-2b-3b-4b-12b-13b-17b-18b-19b-20b-21b-22b-23b-24b-25b-26b-27b-
799a Asteraceae
1b-3a-4b-5a-6b-15b-16a-17b-18b Mikania
Mikania cordata (Burm.f.) B. L. Robiason
Sinonim: Mikania micrantha Kunth

The parts of the Mikania micrantha plant used are the leaves and stems. The plants obtained
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were wet-sorted and washed. Two kilograms of leaves and stems were each dried for 20 hours in
an oven at 50°C. This temperature was used to prevent the compounds contained in the plant from
being damaged. The criteria for good dried simplicia are that when crushed, they rustle and turn
into flakes or are easily broken.

The dried samples were then dry sorted, ground, and sieved using a 60-mesh sieve. The
fineness of the powdered medicinal plants is a significant factor in the extraction process. The finer
the powder, the higher the extract yield (Asworo & Widwiastuti, 2023). Meanwhile (Fonmboh et
al., 2020), explained that very fine powdered medicinal plants (<180 um) can complicate the
filtration process and even cause damage and slime.

The extraction method used in this study was Ultrasonic Assisted Extraction (UAE) with
methanol as the solvent. Methanol was chosen as the solvent for the extract because it is a universal
solvent capable of dissolving almost all components, including nonpolar, semi-polar, and polar
ones (Verdiana et al., 2018). The results of the extraction of Mikania micrantha leaves and stems
are presented in Table 2.

Table 2. Yield of Mikania micrantha Leaf and Stem Extract

Mikania micrantha Weight of material Thick extract (g) Yield (%)
simplicia powder (g) (9)
Leaf 200 28,6421 14,32%
Stem 200 26,2543 13,12%

The yield of Mikania micrantha leaf extract was 14.32%, and that of Mikania micrantha
stem extract was 13.12%. Both yields meet the requirements (Kementerian Kesehatan R1, 2023)
which is not less than 7.2%. The results of this study are higher compared to previous research
(Hamida et al., 2023), which reported that the yield of thick extract of Mikania micrantha leaves
was 13.05%. This can be influenced by the environmental conditions of the plant's habitat, such
as the physical and chemical conditions of the soil, as well as the climate and weather (Hamida et
al., 2023). The resulting yield indicates that the extract produced is higher, so there are more
nutritious substances contained in the plant. Based on the results obtained, the yield of leaf extract
is higher than that of stem extract. This occurs because the bioactive compounds contained in the
leaf extract are more than those in the stem extract. This is consistent with previous research, which
stated that phenolic compounds are more abundant in leaves (Saputri et al., 2024). Leaf
components such as trichomes, cell vacuoles, trichome organs, and chloroplasts are found in leaf
cells. Furthermore, the leaf tissue structure is softer and more porous, making it easier for solvents
to penetrate the tissue and dissolve the active ingredients.

Table 3. Organoleptic Test Results of Mikania micrantha Leaf and Stem Extract

Organoleptic Simplicia Extract
Test Leaf Stem Leaf Stem
Shape Fine powder Fine powder Thick Thick
Color Dark green Brownish green  Green Green
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Organoleptic Simplicia Extract
Test Leaf Stem Leaf Stem
Smell Typical of herbal Typical of herbal Typical extract  Typical extract
medicine medicine
Taste Spicy and Spicy and - -

slightly bitter slightly bitter

Organoleptic testing included testing for shape, color, odor, and taste. The test results can
be seen in Table 3. The results of the organoleptic test of the simplex and leaf and stem extracts of
Mikania micrantha were in the form of a fine green powder derived from chloroplasts containing
chlorophyll (green leaf substance). Most chlorophyll is found in the leaves, but other parts of the
plant, such as the stems, also contain chlorophyll in limited amounts (Dharmadewi, 2020). Mikania
micrantha contains borneol, cineole, limonene, and dimethyl ether phloroacetophenone. These
compounds are responsible for the distinctive odor found in Mikania micrantha and its slightly
spicy taste (Juwita et al., 2023). The aroma of the simplex depends on the characteristics of the
plant. Meanwhile, the bitter taste comes from phenolic compounds, flavonoids, and tannins.
(Sampepana et al., 2020).

Table 4. Phytochemical Screening Results of Mikania micrantha Leaf and Stem Extract

Phytochemical Leaf Extract Stem Extract
Test Results Interpretation Results Interpretation
Phenol Dark green + (positive) Dark Green + (positive)
Flavonoids Orange red + (positive) Orange + (positive)
Terpenoids Dark green + (positive) Dark Green + (positive) steroid
steroid
Sesquiterpenes  Black + (positive) Black + (positive)

The results of phytochemical screening of Mikania micrantha leaf and stem extracts can
be seen in Table 4. The results obtained were that both contained phenolic compounds, flavonoids,
steroids, and sesquiterpenes. These results are consistent with research reporting that Mikania
micrantha leaves contain flavonoids (Sampepana et al., 2020). This is in contrast to research
(Matawali et al., 2016), which reported that the tested extract of Mikania micrantha leaves from
Sabah, Malaysia, showed no detectable flavonoid compounds. This indicates that differences in
the phytochemical compound content of an extract can be influenced by the environmental
conditions of the plant's growing habitat (Hamida et al., 2023).

Table 5. Results of Water and Ash Content Tests of Mikania micrantha Leaf and Stem Extract

Mikania micrantha Extract Water Content (%0) Total Ash Content (%)
Leaf 9+0,71 13,17+0,22
Stem 8,45+0,40 10,6740,75

The water content test was conducted using the gravimetric method. The results of the
water content test for the leaf and stem extracts of Mikania micrantha can be seen in Table 5. The
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analysis results obtained for the leaf extract sample were 9% + 0.71, and for the stem extract were
8.45% = 0.40. This difference can be caused by the function of the leaves as a place for
photosynthesis and as a place to store water (Putu Sri Dia et al., 2015). Good requirements for
water content in the form of thick extracts are < 10% (Kementerian Kesehatan RI, 2023).
Therefore, the water content in the leaf and stem extracts of Mikania micrantha meets the
applicable quality standards. Determination of water content is also related to the purity of the
extract. Water content that is too high (> 10%) causes microbial growth, which will reduce the
stability of the extract. The water content obtained is higher when compared to previous research,
namely, research (Purba, 2024), which reported that the water content of Mikania micrantha leaf
extract was 5.99%. This could be due to differences in temperature and the length of the drying
process in the oven. This is in line with research by Hathigah (2018), which states that the higher
the drying temperature of the leaves, the lower the resulting water content.

The ash content test was conducted using the gravimetric method. The results of the ash
content test for the leaf and stem extracts of Mikania micrantha can be seen in Table 5. The results
of the ash content analysis obtained in the leaf extract sample were 13.17%, and in the stem extract,
10.67%. This difference is due to the leaves having a larger surface area and being directly exposed
to the environment, making it easier to absorb minerals or inorganic substances. Based on
(Kementerian Kesehatan RI1, 2023), it is stated that the requirement for total ash content is < 16.6%,
so that the ash content obtained in the leaf and stem extracts of Mikania micrantha has met the
applicable quality standards. The total ash content obtained is higher when compared to research
(Purba, 2024), which is 10.36%. The higher the ash content value, the more inorganic materials
are contained in the product. High ash content in the extract can cause toxic effects on the body
and affect the quality of the extract. High ash content can be caused by the content of minerals and
heavy metals in the raw material of the extract (Ernawati, 2024).

Conclusion

The yield of Mikania micrantha leaf and stem extracts was 14.32% and 13.12%,
respectively. Specific quality parameters of Mikania micrantha extract included organoleptic tests
in the form of a thick green extract with a distinctive odor. Phytochemical screening showed that
the leaf and stem extracts contained phenol, flavonoid, steroid, and sesquiterpene compounds.
Non-specific quality parameters of Mikania micrantha extract included water content and ash
content. The water content obtained in the Mikania micrantha leaf and stem extracts was 9% and
8.45%, respectively. The ash content of the Mikania micrantha leaf and stem extracts was 13.17%
and 10.67%, respectively. Specific and non-specific quality parameters of the methanol extract of
Mikania micrantha leaves and stems obtained from Watualang Village, Ngawi, met the extract
quality requirements.
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