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ABSTRACT

Background: Binjai (Mangifera caesia) is a typical plant from South Kalimantan containing secondary
metabolites such as flavonoids. Flavonoids possess antioxidant and anti-inflammatory effects that play an
important role in wound healing process. Flavonoid compounds isolation from plants can be affected by many
factors, one of which is the concentration of solvents. Therefore, determining solvent concentration that can
optimally dissolve flavonoids is important. Purpose: The aim of this research was to discover ethanol solvent
concentration that can dissolve flavonoid in Binjai leaf optimally. Methods: This study used a true
experimental method with posttest-only control group design, using simple random sampling technique,
consisting of seven treatment groups which are treatment group P1, P2, P3, P4, P5 and P6 using ethanol
concentration of 50%, 60% , 70%, 80%, 90% and 95%, as well as a control group using n-hexane 95% in the
process of maceration. Total flavonoids level is calculated using UV-Vis Spectrophotometer. Results:
Average levels of total flavonoids contained in group P1, P2, P3, P4, P5, P6 and K were 0,025 mg; 0.055
mg; 0.112 mg; 0.068 mg; 0,049 mg; 0,139 mg and 0,026 mg respectively. One way ANOVA test showed
significant differences in each group. Post Hoc LSD test revealed that there was no significant difference
between 50% ethanol extract groups with 95% n-hexane extract group, whereas the other groups showed
significance. Conclusion: The optimal solvent concentration to dissolve flavonoid in Binjai leaf is 95% of
ethanol solvents.
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BACKGROUND neurovascularization, accelerate wound
contraction, increase insulin receptor expression

Tooth extraction is one of the most common like growth factor-1 (IGF- 1) as mediator of

actions in the field of dentistry. It is an act of
removing teeth from the alveolar bone socket
which causes injury to the tissue. Optimal wound
healing can be achieved if there are no
complications in the form of deficiencies or
excess components of wound healing, especially
collagen and epithelial cells.*?%*

According to the scientific research by
Sabirin et al. (2013), flavonoids can reduce
inflammatory cell infiltration, increase the number
and  maturation  of  collagen protein,
epithelialization, fibroblast counts,

fibroblast cell proliferation and collagen synthesis
and can improve the initial healing of wounds that
are shown by the regulation of vascular
endothelial growth factor (VEGF) and formation
of collagen type 111.*

Flavonoids display antioxidants and anti-
inflammatory effect in the tissue. The antioxidant
effects of flavonoids can prevent tissue damage by
superoxide radicals released by neutrophil cells,
while their antiinflammatory effects can inhibit
the release of degradative enzymes from


mailto:anaazizah58@gmail.com

Ansari: Flavonoid Level Test On Ethanol Extract Of Binjai Leaf (Mangifera Caesia) 51

neutrophils which can inhibit  collagen cross-
linking. **

Flavonoids are compounds consisting of 15
carbon atoms which are generally scattered in
plants. Producing red or blue color for flowers,
flavonoids are plant pigments which also produce
yellow pigment which attract pollinators.®

According to a scientific research by
Rosyidah et al (2011), Binjai is regarded as one of
flavonoid containing plants. Although it is a
typical species of mangifera found in South
Kalimantan Island, Binjai is still rarely used as
research material. People of Hulu Tabalong, South
Kalimantan and surrounding areas employ Binjai
as a cure for diabetes assuming the presence of
secondary metabolites component such as
alkaloids, triterpenoids, flavonoids, saponins and
tannins.”®*

Utilization of Binjai leaf as traditional
medicine can be managed by isolating the
flavonoid  compounds  contained  therein.
Extraction is the activity of separating a soluble
chemical from an insoluble material with a liquid
solvent. The component of extracted compounds
can be influenced by many factors, such as the
extraction method, type of solvent, solvent
concentration and temperature used for
extraction.*

The results of the Winata’s research (2011)
prove that there are differences in antioxidant
activity which are influenced by the concentration
of solvents used. Nevertheless, increasing the
concentration of solvent during extraction may not
necessarily increase the total level of
flavonoids.

The purpose of the study is to determine the
concentration of ethanol that extract flavonoid
levels in Binjai leaf optimally.

MATERIAL AND METHOD

This study applied pure experimental
research (true experimental) method with a post-
test-only design with control group design. Binjai
leaf sample was carried by simple random
sampling consisting of 6 experiment groups and 1
control group, namely: 50% ethanol solvent
group, 60% ethanol solvent group, 70% ethanol
solvent group, 80% ethanol solvent group, ethanol
solvent group 90%, 95% ethanol solvent group,
and 95% n-hexane solvent as control.

The number of samples in this study was
obtained from the calculations with Federer
formula, which is 28 samples of Binjai leaf. The

Binjai leaf used was obtained from Mandiangin
Village, Karang Intan District, Banjar Regency,
Martapura, South Kalimantan.

The research began with cleaning process by
washing the sample with water until clean. And
then the sample was chopped to small and dried
for £ 72 hours in the shade and avoid direct
sunlight. The dried sample was blended to obtain
dry simplicia. The extraction of dry simplicia by
using maceration method 50%, 60%, 70%, 80%,
90% and 95% ethanol solvents and 95% n-hexane
as a control.

As much as 50 grams of dry — filled
simplicia are fortified with each solvent on the
erlenmeyer tube with 1:10 or 1 cm above the
simplicia. The mixture is stirred until smooth and
tightly closed and soaked for 72 hours. Every 24
hours, stirring process using the Magnetic stirrer
was done at 40 rpm (rotation per minute) for 15
minutes. After 72 hours, the mixture was filtered
and enhanced with rotary evaporator on
temperatures 40-500 C to acquire thick extract.

Maximum wavelength was confirmed by
weighing 2 mg quarcetin which then dissolved
with 95% ethanol to 100 ml. A total of 0.5 ml of
the solution was taken and then reacted with 2 ml
of distilled water and 0.15 ml of 5% NaNO2, then
left it for 6 minutes. After that, the solution was
added to 0.15 ml of AICI3 10% and put still for 6
minutes. The solution was then reacted with 2 ml
of 4% NaOH and diluted to a total volume of 5 ml
and waited for 15 minutes. The solution was
absorbed using a UV-Vis spectrophotometer at a
wavelength of 250-600 nm.

The quarcetin standard was prepared in
volumetric flash (10 ml). Then, the standard
solution was put in each flash with 0.01 g, 0.02 g,
0.03 g, 0.04 g, and 0.05 g respectively. Adding the
solution with aquades to 10 ml, the absorbance
was then measured at maximum wavelength like
previous procedure and standard curve was made
between absorbance (A) with the concentration of
quarcetin ().

The standard solution was made by weighing 2
mg of the sample then dissolved with ethanol
50%, 60%, 70%, 80%, 90%, 95% and n-hexane
95% to 100 ml and the concentration of 20 ppm
was obtained. A total of 0.5 ml of each extract
solution was reacted with 2 ml of distilled water
and 0.15 ml of 5% NaNO2 and left for 6 minutes.
0.15 ml of 10% AICI3 was added in the solution
and left for 6 minutes. The solution was reacted
with 2 ml of 4% NaOH and diluted to a total
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volume of 5 ml and left for 15 minutes. After that,
the absorbance of the extract solution was
measured with maximum wavelength using a UV-
Vis spectrophotometer. Total flavonoid level was
determined based on the calculation results from
the quarcetin calibration curve equation.

RESULTS

Based on the research that has been done,
the average value of total Flavonoids level from
Binjai extract is as follow.
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Fig.1. Diagram result of flavonoid component in

Binjai leaf extract.

Figure 1 show the highest total flavonoids
found in 95% ethanol extract and the lowest total
flavonoids found in 95% n-hexane extract. The
average total flavonoid of Binjai leaf extract from
the highest to the lowest is in the 95% ethanol
extract, 70% ethanol extract, 80% ethanol extract,
60% ethanol extract, 90% ethanol extract, 50%
ethanol extract and 95% n-hexane extract.

Aquired data was analyzed by Shapiro-Wilk
normality test and Levene’s variance of
homogeneity test. The results of the Shapiro-Wilk
normality test in each group demonstrated
normally distributed data with p value 0.05.
Meanwhile, the homogeneity test results denoted
homogeneous variant with p value 0.142 (p>
0.05). It can be concluded that the data is normal
and homogeneous.

The statistical analyses used were One way
ANOVA parametric test, p = 0.00 (p <0.05). There
were significant differences in the total flavonoid
extract of Binjai leaf between experiment groups.
The Post Hoc LSD test was conducted to find out
which groups had significant differences. The test
results showed that there were no significant
differences between groups of 50% ethanol extract
with 95% n-hexane extract group (p = 0.636),
whereas the other groups showed significant

differences with a significance value less than
0.05.

DISCUSSION

The polarity of each solvent can affect the
total amount of flavonoids obtained. According to
Sudarmadji et al. (1989), level of polarity will
determine the results of extraction and antioxidant
activity contained in the extract. Polar solvents
will dissolve polar components, while non-polar
solvents will dissolve non-polar compounds. This
is in accordance with the principle of dissolving a
substance like dissolve like.™

The use of solvents with different polarity
causes shifting in absorption peak of a compound.
In other words, the solvent polarity affects A max
of a compound. Solvent polarity affects A max
because the polarity of molecules usually changes
if an electron moves from one orbital to other. **

Polarity of a solvent can be determined
based on the chemical properties of dielectric
constant which is a measure of the polarity of a
solvent. Solvents with large dielectric constants
will further dissolve polar compounds, whereas
solvents with small dielectric constants will
dissolve non-polar compounds. Ethanol solvents
50%, 60%, 70%, 80%, 90%, 95% and n-hexane
95% respectively have dielectric constants of 55,
50, 45, 40, 35, 30 and 2,'%141%1

The maximum total of flavonoids is found in
95% ethanol extract group of Binjai leaf. It is
contradicting the hypothesis in this study, possibly
because the similarity between 95% ethanol and
flavonoids polarity compared to other solvents
thus enable more flavonoids to be extracted. This
is consistent with Pine et al’s research. (2011)
which mentioned 96% ethanol as a compatible
solvent to obtain a favorable amount of flavonoids
than 70% ethanol and water. *’

Ethanol solvents 95% and 96% have a
dielectric constant that is not much different so
they can extract the compound optimally. Based
on initial theory of ideal solvent, ethanol or its
water mixture is frequently used as extracting
solvent which process the highest extractive
ability for all compounds with low molecular
weights such as alcohol, saponins and flavonoids.
Ethanol mixture with water in a ratio of 7: 3 is
most suitable for the raw material in the form of
simplicia roots, stems or woody parts of plants.
Ratio of 1:1 is very useful for chlorophyll, resin or
polymer compounds that usually shows no
meaningful  activity  but  often  cause
pharmaceutical problems.***"18

The significant difference from the statistical
results is probably generated by the difference of
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polarity —possessed by ethanol at each
concentration according to its dielectric constant
so that it has different abilities in dissolving
flavonoids.*

Difference between n-hexane extract 95%
group with ethanol extract 50% group is 0.636 (p>
0.05) which indicate that the difference is not
significant. This is probably induced by the
difference in polarity possessed by 50% ethanol
and 95% n-hexane compare to flavonoids polarity
in binjai leaf thus the flavonoids levels obtained
are decreased. This state showed that there is no
significant difference between the ethanol extract
50% group and n-hexane extract 95% group. The
highest solubility of flavonoids is not always
presented in polar extracts, but depends on the
structure of the flavonoids compounds themselves.
1314 It can be concluded that discerned that the
optimal solvents concentration to dissolve
maximum amount of flavonoids in Binjai leaf is
95% ethanol solvents.

REFERENCES

1. Weijden FV, Acqua FD, Slot DE. Alveolar
bone dimensional changes of post-extraction
sockets in humans: a systematic review.
Journal of Clinical Periodontology 2009; 36:
1048-1058.

2. Ngangi RS, Mariati NW, Hutagalung BSP.
Gambaran pencabutan gigi dib alai
pengobatan rumah sakit gigi dan mulut
Universitas Sam Ratulangi tahun 2012.
Jurnal e-GiGi 2013; 1(2): 1-7

3. Damayanti SA, Yuwono B, Robin DMC.
Efek  pemberian  kurkumin  terhadap
peningkatan pembentukan kolagen pada
soket gigi tikus wistar pasca pencabutan.
Artikel llmiah Hasil Penelitian Mahasiswa
2012.

4.  Sabirin IPR, Maskoem AM, Hernowo BS.
Peran ekstrak etanol topikal daun mengkudu
(Morinda citrifolia L.) pada penyembuhan
luka ditinjau dari imunoekspresi CD34 dan
kolagen pada tikus galur wistar. Majalah
Kedokteran Bandung 2013; 45(4): 226-233.

5. Aksara R, Musa W, Alio L. Identifikasi
senyawa alkaloid dari ekstrak etanol kulit

10.

11.

12.

batang mangga (Mangifera indica L.). Jurnal
Entropi 2013; 8(1): 514-519.

Lumbessy M, Abidjulu J, Paendong JJE. Uji
total flavonoid pada beberapa tanaman obat
tradisional di Desa Waitina Kecamatan
Mangoli Timur Kabupaten Kepulauan Sula
Provinsi Maluku Utara. Jurnal MIPA
Universitas Sam Ratulangi Online 2013;
2(1): 50-55.

Rosyidah K, Siska, Astuti MD. Isolasi
senyawa antioksidan dari kulit batang
tumbuhan binjai (Mangifera caesia). Jurnal
Sains dan Terapan Kimia 2011; 5(1): 8-14.

Lukmandaru G, Vebrianto K, Gazidy AA.
Aktivitas antioksidan ekstrak methanol kayu
Mangifera indica L., Mangifera foetida
Lour, dan Mangifera odorata Griff. Jurnal
IImu Kehutanan 2012; 6(1): 18-29.

Mustikasari K, Ariyani D. Studi potensi
binjai (Mangifera caesia) dan kasturi
(Mangifera casturi) sebagai antidiabetes
melalui skrining fitokimia pada akar dan
batang. Jurnal Sains dan Terapan Kimia
2008; 2(2): 64-73.

Andriani A. Skrining fitokimia dan uji
penghambatan aktivitas a-glukosidase pada
ekstrak etanol dari beberapa tanaman yang
digunakan sebagai obat antidiabetes. Skripsi.
Jakarta: Fakultas Matematika dan Ilmu
Pengetahuan Alam Universitas Indonesia.
2011.

Senja RY, lIssusilaningtyas E, Nugroho AK,
dkk. Perbandingan metode ekstraksi dan
variasi pelarut terhadap rendemen dan
aktivitas antioksidan ekstrak kubis ungu
(Brassica oleracea L. var. capitata f. rubra).
Traditional Medicine Journal 2014; 19(1):
43-48.

Fathurrachman DA. Pengaruh konsentrasi
pelarut terhadap aktivitas antioksidan ekstrak
etanol daun sirsak (Annona muricata Linn)
dengan metode perendaman radikal bebas
DPPH. Skripsi. Jakarta: Fakultas Kedokteran
dan  llmu  Kesehatan  UIN  Syarif
Hidayatullah. 2014.



54

13.

14.

15.

16.

17.

18.

Dentino (Jur. Ked. Gigi), Vol IV. No 1. Maret 2019 : 50-54

Ridwan E. Etika pemanfaatan hewan
percobaan dalam penelitian kesehatan. Indon
Med Assoc 2013; 63(3): 114

Mariana L, Andayanti Y, Gunawan ER.
Analisis senyawa flavonoid hasil fraksinasi
ekstrak  diklorometana  daun  keluwih
(Artocarpus camansi). Program  Studi
Magister IPA Universitas Mataram Chem.
Prog. 2013; 6(2).

Antarlina SS, Noor I, Umar S. Karakteristik
fisik dan kimia buah eksotik lahan rawa serta
potensi pemanfaatannya sebagai pangan.
Balai Penelitian Pertanian Lahan Rawa
Banjarbaru 2013: hal. 93-124.

Neldawati, Ratnawulan, Gusnedi. Analisis
nilai absorbansi dalam penentuan kadar
flavonoid untuk berbagai jenis daun tanaman
obat. Jurnal Berkala Ilmiah Pendidikan
Fisika Pillar of Physics Education 2013; 2:
76-83

Septiana AT, Asnani A. Kajian sifat
fitokimia ekstrak rumput laut coklat
Sargasum duplicatum menggunakan
berbagai pelarut dan metode ekstraksi. Jurnal
argointek 2012; 6(1).

Pine ATD, Alam G, Attamin F. Standarisasi
mutu ekstrak daun gedi (Abelmoschus
manihot (L) Medik) dan uji efek antioksidan
dengan metode DPPH. Tesis. Makassar:
program Pascasarjana Universitas
Hasanuddin. 2011; hal. 1-16



