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Abstract

Mahogany is one of various kinds of plants that empirically can be used by the community
for various treatments such as diabetes and hypertension, especially people in Indonesia.
extraction test was carried out using ethanol solvents with different concentrations of 70%
ethanol and 96% ethanol to determine the most suitable solvent concentration to obtain
total flavonoid. The purpose of this study was to determine the total flavonoid content of
mahogany (Switenia mahagoni) seeds based on differences in ethanol solvent
concentrations. This research used observational research methods. Observation is a
method of collecting data by conducting systematic observations and recordings either
directly or indirectly at the place being observed. Total flavonoid content of each
mahogany seed sample was obtained, namely in 70% ethanol 2.138% while in ethanol
96% 0.109% where the total flavonoid content in 70% ethanol was higher. Based on the
results of research that has been carried out, it can be concluded that 70% and 96% ethanol
extracts contain flavonoid secondary metabolites and from the measurement results of total
flavonoid levels, 70% solvent is more effective in extracting flavonoid compounds.

Keywords: Flavonoids, Mahogany seeds, Total Flavonoid content.

Introduction

Indonesia is a country that has a variety of natural resources with various types of
plants that are efficacious for traditional medicine. Traditional medicine is in
demand by many people because the vegetable ingredients are easy to find, easy
to process, and the price is affordable, so the quality and quality of the natural
ingredients used must be improved to suit the community's needs. Medicinal
plants have been used since the time of our ancestors (Nusantara) which are used
to maintain health and treat various diseases. The knowledge from these ancestors
is passed down from generation to generation but has not been tested scientifically
to determine the chemical content contained in the plant (Ulfah Diana et al, 2016).

One of the medicinal plants that are interesting to study is the seeds of mahogany
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fruit from the Meliaceae family. Mahogany (Swietenia mahagoni) is a plant
known to have various properties as traditional medicine; mahogany plants can
also grow well in AC-type climates; mahogany also has relatively fast growth,
only in the range of 7 to 15 years, mahogany plants can be harvested (Haikal,
2010). Extracts from mahogany seeds in previous studies stated that they
contained various secondary metabolites, one of which was flavonoids which were
proven to have antioxidant activity (Roni and Hanny 2016). Flavonoids are one of
the compounds with the most influential natural phenol group found in all green
plants so that they can be found in every extract from plants. Flavonoids are a
class of compounds that are widely presented in nature. Flavonoids are also
included in the water-soluble polyphenol family. The polyphenol group is a group
that is known to have properties as free radical scavengers or as antioxidants and
can inhibit hydrolysis, oxidative enzymes, and if further processed can work as an
anti-inflammatory (Hui Cao et al, 2015). To obtain flavonoid compounds, it is
necessary first to extract the seeds of mahogany fruit (Swietenia mahagoni).
Extraction methods that can be done include maceration, percolation and
soxhletation. The extraction method in this study uses the maceration method. The
suitable solvent for extracting flavonoid compounds from mahogany (Swietenia
mahagoni) seeds is ethanol. Ethanol is the solvent most often used for the
extraction process because ethanol does not have a toxic effect compared to
acetone and methanol solvents, the cost is relatively cheap, easy to obtain,
efficient, safe for the environment, and the extraction rate is relatively high
(Hakim & Saputri, 2020). Several factors that affect the extraction rate are the
type of extraction, temperature and type of solvent. Ethanol is the solvent most
often used for the extraction process of flavonoid compounds because of its polar
nature (Arifin et al, 2006; Utami, 2009; Hanani, 2016; Widarta and Arnata, 2017).
In addition to the type of solvent used, the difference in solvent concentration also
affects the extraction results. Therefore, a mahogany (Swietenia mahagoni) seed
extraction test was carried out using ethanol solvents with different concentrations
of 70% ethanol and 96% ethanol to determine the most suitable solvent
concentration to obtain total flavonoid compounds from mahogany (Swietenia

mahagoni) seeds and to see The results of the total flavonoid compounds
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contained in the seeds of mahogany fruit were used by the UV-Vis

spectrophotometer method.

Material and Methods

This research is a research using experimental method. Sampling of mahogany seeds was carried out
in the Tamiang Layang area, Central Kalimantan. The fruit taken is fruit that has ripened and falls by
itself from the tree. Analysis of flavonoid content was carried out to see whether this mahogany seed
extract contained flavonoids. Several reagents were used to see the content of flavonoids such as
FeCl3 and concentrated HCL reagents. In this study, the extract was tested using these two reagents.
To ensure that the color contained in the test tube does indeed indicate the content of flavonoids,
another TLC test or thin layer chromatography was carried out by spraying the reagent on the TLC

plate.

a. Sampling

This research is research using an experimental method. A sampling of mahogany seeds was carried
out in the Tamiang Layang area, Central Kalimantan. The fruit taken is the fruit that has ripened and
falls by itself from the tree. Analysis of flavonoid content was carried out to see whether this
mahogany seed extract contained flavonoids. Several reagents were used to see the content of
flavonoids such as FeCl3 and concentrated HCL reagents. In this study, the extract was tested using
these two reagents. To ensure that the colour in the test tube does show the flavonoid content, another
TLC or thin layer chromatography test is carried out by spraying the reagent on the TLC plate.

b. Extraction

The samples of mahogany (Swietenia mahagoni) seeds that have been collect are being sorted by wet
sorting. After that, wash with running water and dry in the sun. Puree the mahogany seeds using a
blender. Dry sorting, Then put it in a jar and store it at room temperature. Weighteach 200 g of
simplicia seeds of mahogany (Swietenia mahagoni), put them in vessels 1 and 2. Put 70%
ethanolsolvent into maceration vessel 1 and enter 96% Ethanol solvent into maceration vessel 2 until
this filter solution soaks 1cm an oven the powder-face% Cover the vessel tightly with aluminum foil.
Store the maceration vessel for 24 hours in a place away from sunlight and still the extract
occasionally. Within 3 x 24 hours, filter the simplicia filtrate and enter the filtrate into the container.
Then put the same solvent back into each maceration vessel and repeat until a dry extract is obtained.
Evaporate each liquid extract in a water bath at 60°C until a thick extract is obtained.

c. Analysis of Flavonoid Content

Analysis using FeCl3 reagent was carried out by weighing 1 mg each of the thick ethanolic extract of
mahogany seeds (Swietenia mahagoni) from vessels 1 and 2. Then put it into the t-test tube. Add 2
drops of FeCl3 into each test tube. If the color changes to blue, it indicates the presence of flavonoids
in the extract.

Analysis using magnesium powder was carried out by weighing 1 mg each of the thick ethanol extract
of mahogany seeds (Swietenia mahagoni) from vessels 1 and 2. Then put it into a test tube. Add 0.05
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mg of magnesium powder to each test tube. Add 1 ml of concentrated HCL into each test tube. If
there is a change in color to yellow, it indicates the presence of flavonoids in the extract.

Analysis using TLC was carried out by making a mobile phase consisting of n-hexane: ethyl acetate
(3:7). Put it in the chamber and leave it until it is saturated. Prepare silica gel 20cm x 20cm, then mark
Icm at the bottom and 1cm at the top of the silica gel. Sprinkle each extract that has been diluted with
ethanol at the bottom of the silica gel, then put into the chamber. Elute to the upper limit mark. Take it
and dry it. Then viewed under UV light 254 nm and UV 366 nm. Detection with the appearance of the
FeCl3 spot will show a blue-black color, Sitroborate will show a greenish yellow color and Ammonia
will show a yellow-brown color (Harbone, 1996)

d. Determination of Total Flavonoid Content

To determine the maximum wavelength of quercetin, it must be done by running the quercetin
solution first in the wavelength range of 400 - 450nm. This maximum wavelength was used to
measure the absorption of the ethanol extract sample of mahogany (Swietenia mahagoni) seeds.
Preparation of the Quercetin Standard Curve was carried out by weighing 25 mg of the quercetin
standard for solutions 1 and 2. Dissolve it into 25 mL of 70% ethanol and 96% ethanol, respectively.
Each stock solution was pipetted as much as 1 mL ad 10 mL with ethanol to obtain a concentration of
100 ppm.

Determination of Operating Time is done by steps of a standard standard solution of 100 ppm
quercetin taken as much as 1 mL. Add 1 mL of 2% AICI3 and 1 mL of 120 mM potassium acetate.
The absorbance of the solution was measured at the maximum wavelength in the span of 5 minutes,
10 minutes, 15 minutes, 20 minutes, 30 minutes and then averaged. Observing the relationship curve
between absorbance, time, and determine the operating time (Ipandi, Triyasmono, & Prayitno, 2016).
Determination of the quercetin standard curve, namely the quercetin parent standard solution of 100
ppm quercetin made in several concentrations of 6 ppm, 8 ppm, 10 ppm, 12 ppm and 14 ppm. A total
of 1 mL of the concentration series solution was reacted with 1 mL of 2% AICI13 and 1 mL of 120 Mm
potassium acetate. Leave it for operating time. The absorbance was measured at the maximum
wavelength obtained (Ipandi et al., 2016).

Determination of Total Flavonoid Content Using UV-Vis Spectrophotometry was carried out by
weighing 15 mg of simplicia extract each. The first extract was dissolved in 10 mL of 70% ethanol
and the second extract was dissolved in 10 mL of 96% ethanol, so that each concentration was 1500
ppm. Pipette 1 mL each, put into a test tube. Add 1 mL of 2% AICI3 solution and 1 mL of 120 mM
potassium acetate into each test tube. Incubated during operating time and at room temperature. The
absorbance was determined using UV-Vis spectrophotometry method with a maximum wavelength of
435 nm. Each sample was made in three replications. for each analysis and obtain the average value of
absorbance (Stankovic, MS, 2011).

Results and Discussion

a. Results
1) Flavonoid Compounds Qualitative Test
Table.1 Qualitative test results reagent with FeCl3
Sample Reagent Picture Description Results
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0,
Ethanol Extract 70% FeCl3 Green bluish A
hanol 9 -
Ethanol Extract 96% FeCl3 I i Green bluish A
Information:

a) The positive symbol (+) indicates the reaction esults from the study are considered in accordance

with the literature (Description).
b) The negative symbol (-) indicates the reaction results from the study are not in accordance with the

literature (Description).

Table 2. Qualitative test results reagent with HCL .

Sample Reagent Picture Description Results

Ethanol Extract 70% HCL concentrated I Brownish yellow +++

Ethanol Extract 96% HCL concentrated Brownish yellow +

Information:
a) The positive symbol (+) indicates the reaction esults from the study are considered in accordance

with the literature (Description).
b) The negative symbol (-) indicates the reaction results from the study are not in accordance with the

literature (Description).
Table 3. Results of qualitative test using concentrated Ammonia reagent KLT method

Mobile Phase Sample Reagent No UV Rays With UV Rays  Results

Ethanol : Extract
(BAA) (4:1:5) 70% - 96% FeCl3 -

Table 4. Results of the qualitative test using the Sitoborate reagent TLC method
Mobile Phase Sample Reagent No UV Rays With UV Rays  Results

Table 5. The results of the qualitative test using the Sitoborate reagent TLC method

Ethanol : Extract
BAA) (4:1: i
( ) (4:1:5) 70% - 96% Sitoborat
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Mobile Phase Sample Reagent No UV Rays With UV Rays Result

Ethanol : Extract -
BAA) (4:1: it t
( ) (4:1:5) 70% - 96% Sitoborate

Information:
a) The positive symbol (+) indicates the reaction esults from the study are considered in accordance
with the literature (Description).
b) The negative symbol (-) indicates the reaction results from the study are not in accorvdance with the
literature (Description).
2) Quantitative Test.

a) Quercetine Maximum Wavelength

The determination of the maximum wavelength of quercetin was carried out
running and the results were obtained, namely the 70% ethanol extract obtained a
wavelength of 429nm while the 96% ethanol extract obtained a wavelength of
426nm.

b) Operating Time
Table 6. Results Data Operating time Quercetin Ethanol 70% (429nm)

Time (minutes) Average result
5 1,879
10 1,814
15 1,744
20 1,640
30 1,639

From these data, it was found that the operating time was 30 minutes marked by stable
absorbance data or not much different at 30 minutes from the previous data.

Table 7. Results Data Operating time Quercetin Ethanol 96% (426nm)

Time (minutes) Average result
5 2,751
10 2,723
15 2,711
20 2,702
30 2,701

From these data, it was found that the operating time was at 30 minutes marked by stable absorbance
data or not much different at 30 minutes from the previous data.
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¢) Quercetin Wavelength
Table 8. Wavelength Quercetin Ethanol 70% (429nm)

Concentration Absorbance (y) Average
6 0.315 0.313 0314 0.314
8 0.364 0.365 0.365 0.365
10 0.463 0.464 0.464 0.464
12 0.609 0.607 0.607 0.608
14 0.702 0.703 0.703 0.703

Table 9. Wavelength Quercetin Ethanol 96% (426nm)

Concentration Absorbance (y) Average
6 0.629 0.631 0.631 0.630
8 0.895 0.896 0.896 0.896
10 0.977 0.974 0.975 0.975
12 1.093 1.095 1.097 1.095
14 1.317 1.321 1.323 1,320

d) Standard Curvea

Kurva Standar Kursetin Ekstrak Etanol 70%
1.6
1.4 - ¥ =0,0789x + 0.1937
_ 1.2 - R2=10.9823
= 0.8 -~
2 0.6 -
-]
0.4 -
0.2 -
0 T T T T T T T 1
0 2 4 6 8 10 12 14 16
Konsentrasi (ppm)

Table 10. Total Flavonoid Content Ethanol Extract 70%
Extract Weight(gram) Average Absorbance (Y) Total Flavonoid Content (%)

0.015 0.469 2,138

Table 11 Total Flavonoid Content Ethanol Extract 96%
Extract Weight (grams) Average Absorbance (Y) Total Flavonoid Content (%)

0.015 0.426 0.109

Discussion
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In this study, a solvent solution, namely ethanol, was used to determine the
content of flavonoids in which ethanol is polar. The nature of the polarity of the
filter dramatically affects the extraction of compounds from the raw material.
Flavonoid compounds are generally in the form of polar glycosides, so they must

be dissolved in polar solvents (Yusoff et al., 2015).

The ethanol solvents used were 70% ecthanol and 96% ethanol, the choice of
concentrations of 70% ethanol and 96% ethanol because ethanol solvents with
these concentrations were the easiest to find and the most commonly used. The
purpose of the concentration comparison test was to find the most effective
concentration of ethanol solvent for extracting the simplicia of mahogany seeds,
making it easier for further research in the management of simplicia of mahogany
seeds. This research was carried out with several stages of work procedures,
namely sampling, simplicia management, extract making, qualitative and

quantitative tests.

A sampling of mahogany seeds was carried out in the Tamiang Layang area,
Central Kalimantan. The fruit taken is a fruit that has ripened and falls by itself
from the tree because empirically or from generation to generation, the fruit that
can be processed into traditional medicine is the fruit that has fallen from the tree.
Mahogany seeds must be taken in the same area and from trees not too far apart to

compare flavonoid content effectively.

The simplicia management of mahogany seeds is carried out in several stages,
namely wet sorting, washing, drying, smoothing mahogany seeds, dry sorting and
storage. Wet sorting is done by sorting mahogany seeds from foreign materials
that are not useful or harmful at the time of making simplicia, washing mahogany
seeds is done to reduce microorganisms that stick to the material and remove dirt,
drying on simplicia is useful to reduce the content water content, the drying of
mahogany seeds is carried out for about 2 weeks and directly under the sun
because the seeds are quite thick and contain a lot of water, then the mahogany
seeds are mashed using a blender to facilitate the extraction process because the
more surface area of the sample, the faster the extraction process. . Before

packaging simplicia, simplicia must be sorted dry first to separate foreign objects
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that are still left behind and then stored in a dry, not humid and protected from
direct sunlight that can damage the content contained in simplicia and avoid

fungal contamination.

Extraction in this study uses the maceration method or the simplest method, the
maceration method is carried out without a heating process with the principle of
binding active substances based on their solubility properties, where the cell
contents will be dissolved due to the difference in concentration between the
solution inside the cell and outside the cell. A solution with a higher concentration
will be pushed out and replaced by a liquid with a lower concentration, this

process is called the diffusion process (Afifah, 2012).

The manufacture of simplicia extract of mahogany seeds was carried out using
two types of ethanol solvents to determine the comparison, then the extraction
stage was carried out with the same treatment. Several things that must be
considered in processing this extract, namely the amount of simplicia, the amount
of solvent used, the stirring time must be the same between 70% ethanol extract
and 96% ethanol extract. After extracting the simplicia, the liquid extract was
thickened on a water bath, in this study the thick extract process was carried out

for 10 hours and the temperature must always be measured.

The temperature in the extract thickening does not exceed 60°C so that the
flavonoid compounds contained in the extract are not damaged. The higher the
temperature in the extraction process, the flavonoid content will also decrease, this
can happen because flavonoids are easily damaged at high temperatures. The
decrease in flavonoid content can occur because high temperatures can damage
the cell structure of the material so that the existing components easily migrate
and become easily damaged by various chemical reactions that include light and

oxygen (Sa'adah et al, 2017).

Analysis of flavonoid content was carried out to see whether this mahogany seed
extract contained flavonoids. Several reagents were used to see the flavonoid
content such as FeCl3 and concentrated HCL reagents. In this study, the extract
was tested using these two reagents and the results showed that the mahogany

seed extract contained flavonoids. To ensure that the color in the test tube does
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show flavo-noid content, another TLC test or thin layer chromatography was
carried out by spraying the reagent on the TLC plate, but in this study there was
no color change on the TLC plate. Some of the factors that resulted in no color
change were the wrong way of spraying the reagent or the color of the extract that

was too thin so it was difficult to see the color change that occurred.

The results of the absorbance measurement used a concentration series of 6 ppm,
8 ppm, 10 ppm, 12 ppm and 14 ppm. Absorbance measurements were carried out
using UV-Vis spectrophotometry. In 70% ethanol, the wavelength obtained is 429
nm. The absorbance values for 70% ethanol were 6ppm (0.630), 8ppm (0.896),
10ppm (0.975), 12ppm (1.095) and 14ppm (1.320). While in 96% ethanol the
wavelength is 426 nm and the absorbance values are 6ppm (0.314), 8ppm (0.365),
10ppm (0.464), 12ppm (0.608) and 14ppm (0.703). The results of each solvent
show the higher the concentration of the standard curve measurement, the higher
the absorbance value as well. This calculation is in accordance with the
Lambert-Beer law which shows that there is a straight (linear) relationship

between the analyte content and its absorbance.

Using a concentration series because this method uses a standard curve equation,
to make a standard curve, several concentration series are made to obtain a linear
regression equation that can be used to calculate the percent concentration. In this
study, quercetin was used as a standard solution because quercetin is the most

widely distributed compound found in plants (Chang dkk, 2002).

The average results obtained are then entered into a linear equation with the
formula (y = bx + a) obtained for each extract, namely 70% ethanol y = 0.0789.x
+ 0.1937 and the correlation coefficient is (r= 0.9823), while in ethanol 96% y=
0.051.x + 0.0197 and obtained a correlation coefficient of (r= 0.9890). If the value
(r) is close to 1, it shows that the level of confidence is very strong and the curve
formed is linear. The sample used was 0.0015gr / 15mg of mahogany seed extract.
The total flavonoid content of each mahogany seed sample was obtained at 70%
ethanol 2.138% while in ethanol 96% 0.109% where the total flavonoid content in

70% ethanol was higher, the higher the concentration of ethanol, the lower the
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polarity level. from that 70% ethanol is more polar than 96% ethanol, so it is more

effective in extracting the extract.

According to the Directorate General of POM (2014) the range of total flavonoid
content sees the value of the absorbance ranges from (0.2-0.8). The absorbance
values obtained in the 70% ethanol extract were 0.470, 0.468, 0.471, respectively.
While the ethanol 96% 0.426, 0.427, 0.427. The results of this study have shown
that the samples of 70% ethanol extract and 96% mahagony seeds contain

flavonoid compounds.

Pharmacologically, mahogany seed extract contains flavonoid compounds which
are proven to have antioxidant activity as a treatment for hypertension, diabetes
mellitus and others (Roni and Hanny 2016). From the results of the research that
has been done, it can be used as a reference in the selection of solvents to extract

mahogany seeds that 70% ethanol is more effective.

Conclusion

Based on the results of the research that has been done, it can be concluded that
70% and 96% ethanol extracts contain flavonoid secondary metabolites. The
results of the measurement of total flavonoid levels, concluded that 70% solvent

was more effective in extracting flavonoid compounds.
Acknowledgements

The researcher would like to thank herself and all parties involved in this
research. The researchers also express their gratitude to the Chemistry Laboratory
of Sari Mulia University Banjarmasin which has provided facilities to support the

implementation of this research.
References

Agoes G. 2009. Teknologi Bahan Alam (Serial Farmasi Industri-2) ed. Revisi. Bandung :
Penerbit ITB.

Ansel HC., 2008, Pengantar Bentuk Sediaan Farmasi: Beberapa Macam Preparat: Tinktur,

Ekstrak encer, Ekstrak Air, Amonia, Asam Encer, Spirtus, dan Radiofarmasi,Edisi 4,
Jakarta., Ul Press, p. 607-608.

200



Proceeding International Conference of Health Science

ocs.unism.ac.id/index.php/ICoHS

Arifin HN, Anggraini D, Handayani dan R. Rasyid. 2006. Standarisasi Ekstrak Etanol Daun
Eugenia Cumini Merr. Jurnal Sains Tek. Farmasi 11(2):88-93Mayaserli, D. P.,
Renowati, R., & Biomed, M. (2018). Analisis Kadar Logam Timbal (Pb) pada
Rambut Karyawan SPBU. Sainstek: Jurnal Sains Dan Teknologi, 9(1), 19.
https://doi.org/10.31958/js.v911.606

Dina. 2020. Penetapan Kadar Flavonoid Total Ekstrak Kasar dan Terpurifikasi Biji Pinang
(Areca catechu L.). Ungaran: Fakltas Farmasi, Universitas Ngundi Waluyo.

Gantt RW., Peltier-Pain, P., Thorson, J.S. 2011. Enzymatic Methods For Glyco
(Diversification/Randomization) Of Drugs And Small Molecules. Natural Product
Reports. 28, 1811-1853.

Haekal C, 2010. Pertumbuhan Tanaman Mahoni. Makassar: Balai Penelitian Kehutanan.

Hajli Z. 2011. Isolasi Senyawa golongan mahoni (Swetenia mahagoni Jacq) yang berpotensi
sebagai antioksidan. Bogor: Institut Pertanian Bogor.

Hakim AR dan Saputri R. 2020. Narative Review : Optimasi Etanol Sebagai Pelarut
Senyawa Flavonoid dan Fenolik. Jurnal surya medika. Vol.6(1):177-180.

Hariana AH. 2007. Tumbuhan Obat dan Khasiatnya. Jakarta : Penebar Swadaya.

Hui Cao, Xiaoqing Chen, Amir, R. J., Jianbo, Xiao. (2015). Microbial biotransformation of
bioactive flavonoids. 33, (1), 214-223.

Jeon, Bo Young et al, 2007, “Development of a Serial Bioreactor System for Direct Ethanol
Production from Starch Using Aspergillus niger an Saccharomyces
cerevisiae”, Biotechnology and Bioprocess Engineering, Vol. 12, pp. 566-573.

Marzouk MM. 2016. Flavonoid Constituents And Cytotoxic Activity Of Erucaria Hispanica
(L.) Druce Growing Wild In Egypt. Arabian Journal Of Chemistry, 9, 411-415.

Mukhriani. 2014. Ekstraksi, Pemisahan Senyawa, dan Identifikasi Senyawa Aktif. Jurnal

kesehatan. Volume VII No.2.

Mulja M dan Suharman, 1995. Analisis instrumental. Surabaya: Airlangga University Press.

Neldawati, Ratnawulan, dan Gusnedi. 2013. Analisis Nilai Absorbansi dalam Penentuan
Kadar Flavonoid untuk Berbagai Jenis Daun Tanaman Obat. Jurnal Phillar Of
Physics Vol.2, Oktober 2013. Hal 76-8

Pakaya, Wilna, Netty Ino Ischak, Julhim S. Tangio. Analisis Kadar Flavonoid dari Ekstrak
Metanol Daun dan Bunga Tembelekan. Jurnal Penelitian gorontalo: Universitas
Negeri Gorontalo. 2015.

Plantamor, 2012. Informasi Spesies Tanaman Mahoni. Diaskes 24 November 2020.

201



Proceeding International Conference of Health Science

Vol. 1

ocs.unism.ac.id/index.php/ICoHS

Prasetyono DS. 2012. A-Z Daftar Tanaman Obat Ampuh di Sekitar Kita. Jogjakarta:
FlashBooks.

Qinghu W, Jinmei J, Nayintai D, Narenchaoketu H, Jingjing H, Baiyinmuqgier B. 2016.
Anti- Inflammatory Effects, Nuclear Magnetic Resonance Identification = And
High- Performance Liquid Chromatography Isolation Of The Total flavonoids From
Artemisia Frigida, Journal Of Food And Drug Analysis, 24, 385-391.

Rohman A. 2007, Kimia Farmasi Analisis, Yogyakarta: Pustaka Pelajar.

Saifudin, Azis. 2014. Senyawa Alam Metabolit Sekunder Teori, Konsep, dan Teknik
Pemurnian. Yogyakarta: Deepublish.

Stankovic MS. 2011. Total phenolic content, flavonoid concentration and antioxidant
activity of Marrubium peregrium L. Extracts. Kragujevac J Sci, 33(2011),
pp.63-72.

Supriyanto T dan Wahyudi. 2010. Proses Produksi Etanol Oleh Saccharomyces Cerivisiae
Dengan Operasi Kontinyu Pada Kondisi Vakum. Jurusan Teknik Kimia Universitas
Diponegoro.

Thuan NH, Pandey RP, Thuy TT, Park JW, Sohng JK. 2013. Improvement of
Regiospecific

Tian-yang., Wang., Qing Li., Kai-shun Bi. 2018. Bioactive flavonoids In Medicinal Plants:
Structure, Activity And Biological Fateasian. Journal Of Pharmaceutical Sciences,
13, 12-23.

Ulfah Diana, Yuniarti, Lusiyani, Indra Rukmana Suryajaya, 2016, Studi Fitokimia Empat
Jenis Tumbuhan Rawa Di Marabahan, Kabupaten Barito Kuala. Prosiding.
Universitas Lambung Mangkurat, Banjarbaru.

Utami. 2009. Potensi Daun Alpukat (Persea Americana Mill.) Sebagai Sumber Anti-oksidan
Alami. Jurnal Teknik Kimia 2(1):56-64.

Vanessa M, Munhoza RL, José RP, Jodo AC, Zequic, E., Leite, M., Gisely, C.,
Lopesa, J.P., Melloa. (2014). Extraction Of Flavonoids From Tagetes Patula:
Process Optimization And Screening For Biological Activity. Rev Bras

Far-macogn, 24, 576-583.

Wei Liu H. 2011. Extraction and Isolation of Compounds from Herbal =~ Medicines. In W.
J.H. Liu (Ed.), Traditional Herbal Medicine Research ~ Methods (pp. 81-138).

Widarta IWR dan Arnata IW. 2017. Ekstraksi Komponen Bioaktif Daun Alpukat Dengan

Bantuan Ultrasonik Pada Berbagai Jenis dan Konsentrasi Pelarut. Jurnal
AGRITECH 37(2):148-157.

202



Proceeding International Conference of Health Science Vol. 1
ocs.unism.ac.id/index.php/ICoHS

Zhang LY, Shan K, Tang R, Putheti. 2009. Ultrasound-assited Extraction Flavonoid of
Lotus (Nelumbo nuficera Gaertn) Leaf and Evaluation of Its Anti-fatigue
Activi-ty. International Journal of Phisical Science 4(8):418 422. .

203



