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Article History: White mulberry leaves (Morus alba L.) contain flavonoid which

empirically have many health benefits, such as reducing fever, relieving
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headaches and throats, coughs, dysentery, digestive disorders, flu, and
according to research it has antioxidant activity. Many factors effect the

total flavonoid content, one of which is the concentration of the extraction

solvent. The purpose of the research was to determine the effect of
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flavonoid content of white mulberry (Morus alba L.) leaves extract. White
mulberry leaves (Morus alba L.) were extracted using the maceration

method, the extract was tested for phytochemical screening and thin layer
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chromatography using chloroform: ethyl acetate (6: 4) as the eluent. The
resulting spots were observed visually and with A 254 nm and A 366 nm
UV  light. Determination of flavonoid content by UV-Vis
spectrophotometry using the AICI3 colorimetric method at a maximum
wavelength of 415 nm. The research results showed that the yield of 50%
and 96% ethanol extract of white mulberry leaves (Morus alba L.) was
17.42 % and 11.04 %. Phytochemical screening showed that both extracts
positively contained flavonoids. The presence of flavonoids was confirmed
using a thin layer chromatography test, resulting in an average Rf value for
50% and 96% ethanol extracts are 0.71 and 0.70, close to quercetin Rf
standard is 0,73 as comparison. The total flavonoid content obtained from
the 50% ethanol extract was 36.0902 mgQF/g and the 96% ethanol extract
was 56.4699 mgQE/g. The conclusions are the concentration of the
extraction solvent effect the yield and total flavonoid content.
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I. INTRODUCTION

Indonesia has abundant biodiversity so that it is
rich in medicinal plants whose presence has the
potential to be utilized and explored optimally.
Medicinal plants are easy to obtain, relatively do not
have a bad effect on health, the costs are cheaper than
chemical drugs, and can be easly reached by people.
[1],[2]

One of the interesting plants to study is the white
mulberry leaves (Morus alba L.). Empirically, people
utillize white mulberry leaves (Morus alba L.) to treat
headaches and throats, fever, coughs, dysentery,
digestive  disorders, malaria, increased and
breastfeeding. In addition, white mulberry leaves
(Morus alba L.) have antioxidant activitiy.[3], [4]

Based on previous research, methanol extract of
white mulberry leaves (Morus alba L.) using the
DPPH method showed higher antioxidant activity
with an IC50 of 837.4 pug mg-1 compared to white
mulberry branches extract with an IC50 of 158.3 pg
mg-1.4 White mulberry leaves (Morus alba L.) have
antioxidant activity because they contain flavonoid
compounds which have antioxidant activity
are quercetin, isoquercetin, routine, and quercetin 3-
O- B- D- glucosyl - (1-6)- B- Dglucopyrosinase.[5],[6]

To extract flavonoid compounds, an extraction
process can be carried out in which differences in
solvent concentration affect the extraction results
obtained.[7] The extraction solvent is used ethanol
with concentrations of 50% and 96% which has a
polarity similar to flavonoid compounds such as
quercetin, which is one of the flavonoids in the
flavonol group.[8] Quercetin is a compound that has
low solubility in water, more soluble in alcohol
compounds and organic solvents. Ethanol is a polar
solvent that is often used in various extraction
methods and has a hydroxyl group that can form a
hydrogen bond with the hydroxyl group of flavonoid
compounds so that it can increase the solubility of

flavonoid compounds in ethanol.[9]

The concentration of extraction solvent affects total
flavonoid content. Previous research has been carried
out regarding the determination of the total flavonoid
content of white mulberry leaf extract (Morus alba L.)
which was extracted with 70% ethanol. It was found
that the total flavonoid content of white mulberry
leaves was 33.303 mg RE/g higher than white
mulberry fruit was 0.899 mg RE/g.[10] Furthermore
white mulberry (Morus alba L.) leaf extract using 80%
ethanol resulted in total flavonoid content of 19.64
mg RE/g higher than black mulberry (Morus nigra L.)
leaves of 18.40 mg RE/g.[11]

Based on what was mentioned above, this study to
determine the effect of differences in extraction
solvent concentrations using 50% and 96% ethanol on
the total flavonoid content of white mulberry (Morus

alba L.) leaves extract.

II. METHODS AND MATERIAL

Source of plant material

The samples used in this study were the leaves of
white mulberry (Morus alba L.) obtained from Tapak
Sungkai gardens of local farmer in Bogor, Indonesia.
The plant parts were then inspected at the Laboratory
of the Biological Research Center, LIPI, Bogor
Indonesia.
Source of equipments

Oven (Memmert®), analytical balance (Ohaus®),
UV-Vis spectrophotometer (Analytic Jena Specord
200 plus), water bath (Alab Tech® ), cuvette, buchner
flask, buchner funnel, vacump pump (Abn aspira®).
Source of materials

The materials used in this research were white
mulberry leaf (Morus alba L.), technical 96% ethanol,
ethanol p.a (Smartlab®), quercetin (sigma®), AICI3
p-a (Merck®), CH3COOH p.a (Merck®), silica gel
GF254 thin layer chromatography plate (Merck®),
HCl p.a (Merck®).
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Extraction of white mulberry (Morus alba L.)

500 grams of mulberry leaves powder soaked for 3 x
24 hours while occasionally stirring in 2 L of 96% and
50% ethanol solvent. The dregs were remacerated for
2 x 24 hours with 1 L of the same solvent. After 2 days,
the sample was filtered, filtrate and dregs were
obtained. After that concentrated using a water bath
at a temperature of 40 oC to obtain extract.[12],[13]

Phytochemical screening of white mulberry (Morus
alba L.)

Flavonoid identification was carried out by
weighing 0.5 g of the extract added with 1IN HCI and
0.2 g of magnesium powder. A sample is positive for
flavonoids if it forms a yellow or orange color.[14]
Qualitative Identification of Flavonoids Using Thin
Layer Chromatography

Saturate the container for the thin layer
chromatography process which contains filter paper
using 20 ml of chloroform and ethyl acetate (6:4) as
mobile phase. Prepare an F254 silica gel TLC plate
measuring 10 x 8 cm. Identify spots visually and using
366 nm UV light.[15],[16]

Determination of Total Flavonoid Content using UV-
Vis Spectrophotometry

A standard solution of quercetin was prepared at a
concentration of 1000 ppm into a 50 ml volumetric
flask. A standard solution of 100 ppm quercetin was
made to determine the maximum wavelength. Pipet 1
ml of 100 ppm quercetin standard solution added with
1 ml of 10% AICI13 and 8 ml of 5% acetic acid, put into
a test tube. The maximum absorption was measured at
a wavelength of 350-500 nm. Making of 60 ppm; 80
ppm; 100 ppm; 120 ppm; and 140 ppm series standard
solutions, put into a 50 ml volumetric flask, add
ethanol p.a. Ethanol extracts of 50% and 96% white
mulberry leaves were made 2000 ppm concentration,
the extract was put into a 10 ml volumetric flask and
added ethanol p.a. 1 ml of extract solution and
standard solution were pipetted into a test tube and 1
ml of 10% AICI3 and 8 ml of 5% acetic acid were
added.[17-20]

IILRESULTS AND DISCUSSION
Table 1 Organoleptic Results of White Mulberry
Leaves Extract (Morus alba L.)

Identificatio 50% 96%
n Ethanol Ethanol
extract extract
Smell Specific Specific
Color Dark Blackish
brown green
Form Thick Thick

(a) (b)
Figure 1. Results of White Mulberry Leaves Extract
Notes: a) Ethanol 50% extract and (b) Ethanol 96%

extract.

Organoleptic observations on the 50% and 96%
ethanol extract of white mulberry leaves (Morus alba
L.) are a thick liquid, have a distinctive smell.
However the 50% ethanol extract is dark brown color

and the 96% ethanol extract is blackish green.

Table. 2 Results of The Ethanol
Extract off White Mulberry Leaves

Samples Powder Thick Yield
(gram) Extract Extract
(gram)
50% 500 87,1 17,42%
Ethanol
96% 500 55,2 11,04%
Ethanol

The yields of 50% and 96% ethanol extracts of white
mulberry (Morus alba L.) leaves were 17.42% and

11.04%.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 11 | Issue 3



Harpolia Cartika et al Int J Sci Res Sci & Technol. May-June-2024, 11 (3) : 498-503

Phytochemical screening of white mulberry (Morus
alba L)

Phytochemical screening was carried out on 50%
ethanol extract and 96% ethanol extract of white
mulberry leaves (Morus alba L.) as a preliminary test
using a color reagent to determine the metabolites

contained in the extract.

Figure 2. Phytochemical Screening Results of 50%
and 96% Ethanol Extract of White Mulberry Leaves
(Morus alba L.).

(a) (b)

Notes: a) 50% ethanol extract, b) 96% ethanol extract

Tabel 3 Phytochemical Screening Results of 96%
Ethanol Extract of White Mulberry Leaves (Morus

alba L.)
Secondary 50% 96% Ethanol
Metabolites Ethanol Extract
Extract
Flavonoid +++ 4+

The results of the study show that the 50% and 96%
ethanol extracts of white mulberry leaves (Morus alba
L.) are positive for containing secondary metabolites
of flavonoid. This is in line with previous study,

extract positive for containing secondary metabolites
of flavonoids.[21]

Qualitative Identification of Flavonoids Using Thin

Layer Chromatography

The resulting spots were observed using UV light A

366 nm. White mulberry leaves extract (Morus alba L.)
contains flavonoids if the Rf value of the extracts are

the same or close to the standard Rf value of quercetin.
The identification results are shown in table 4 and

figures 4.

Figure 4. Thin Layer Chromatography of 50%
Ethanol Extract of White Mulberry Leaves (Morus
alba L.) Observation in UV Light 366 nm.

Notes: (a) quercetin, (b) 50% ethanol extract, (c) 96%
ethanol extract
Table 4. Table of TLC Test Results

Samples Rf

+SD
Quercetin 0,73
50% ethanol extract 0,71

+ 0,005
96% ethanol extract 0,70

+ 0,005

Note: SD (Standar Deviation)

Table 4 show that the 50% and 96% ethanol extracts
of white mulberry leaves (Morus alba L.) positive
flavonoid. The Rf value of quercetin was 0.73, 50%
ethanol extract was 0.71 and 96% ethanol extract was
0.70. The Rf value of both extracts is close to the Rf

value of the standard comparator. This is in line with
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previous research, in Sky Mustard extract, the Rf
value of flavonoids is 0.71.[22]

Determination of Total Flavonoid Content Using UV-
Vis Spectrophotometry

Based on the results of the study using quercetin used
as a standard at a concentration of 100 ppm. The
results show that the maximum wavelength of
quercetin standard is at a wavelength of 415 nm.
Determination of the standard curve of quercetin was
carried out at 60-140 ppm, obtained the average
absorbance of 0.3535; 0.4664; 0.6087; 0.7138; and
0.8395, 6). The

measurements show that the higher the concentration

respectively  (Figure resulting
value, the higher the absorbance obtained.

The results of the linear regression test are y = 0.0061x
- 0.0133 with a correlation coefficient value obtained
R? 0f 0.9984 and R of 0.9992. The value of R which is
close to one indicates that the standard curve obtained
is linear so that the concentration of quercetin
solution with absorbance is interrelated.[23]

Total flavonoid content in the sample is expressed as

mg Equivalents Quercetin (EQ)/gram extract.

Table 5. Total Flavonoid Content of White Mulberry

Leaf Extract
Extract Mean Total
Samples Absorbance+ Flavonoid
SD Content  (mg
QE/Gram
Extract) + SD
50% 0,4270 36,0902
Ethanol + 0,002 + 0,166
96% 0,6756 56,4699
Ethanol + 0,002 + 0,155

Based on the results of the study, the average total
flavonoid content of 50% and 96% ethanol extracts of
white mulberry leaves (Morus alba L.) was 36.0902
mgQE/g and 56.4699 mgQE/g, respectively (Table 5).

These results show that the total flavonoid content
extracted with 96% ethanol is higher than that with

50% ethanol. It can be said that the concentration of
ethanol solvent affects the total flavonoid content
obtained.[24] This is because the 96% ethanol solvent
concentration has a level of solubility equivalent to
flavonoid compounds, so it is more effective in
dissolving flavonoid compounds in white mulberry
leaf extract (Morus alba L.) as the like dissolve like
principle.[25]

The total flavonoid content of white mulberry leaf
extract (Morus alba L.) extracted with 96% ethanol in
this study is higher when compared to previously
conducted studies using 70%, ethanol and 80%
ethanol obtained total flavonoid content of 33.303 pg
RE/mg and 19.64 pg RE/mg, respectively.

IV.CONCLUSION

From the results of study that has been conducted on
50% and 96% ethanol extracts of white mulberry
leaves (Morus alba L), the yield of 50% ethanol
extract is 17,42% higher than 96% ethanol extract of
11,04%.

The 50% and 96% ethanol extracts are positive for
flavonoid compounds with an average Rf value of 50%
ethanol extract of 0,71 and 96% ethanol extract of
0,70 which is close to the Rf value of quercetin
standard comparison of 0,73.

The concentration of extraction solvent affects the
total flavonoid content as seen from the higher total
flavonoid content of 96% ethanol extract at 56,4699
mgQE/g compared to the total flavonoid content of 50%
ethanol extract at 36,0902 mgQE/g.

V. REFERENCES

[1] Azwar Y, Yanti N, Hendra D, Santi E,
Noviyanti, Maisi I. Penanaman Tanaman Obat
Keluarga  (Toga). Jurnal = Abdimas-Hip.
2022;3:11-6.

[2] Syamswisna, Sepsamli L. Eksplorasi Tumbuhan

Bermanfaat sebagai Obat oleh Masyarakat Suku

International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 11 | Issue 3



Harpolia Cartika et al Int J Sci Res Sci & Technol. May-June-2024, 11 (3) : 498-503

Dayak Kanayatn di Desa Tapakng Kalimantan
Barat. Variabel. 2022;5:10-20.

Setyowati E, Musrikah. Diversifikasi Produksi
Berbahan Dasar Murbei. 1st ed. Yogyakarta:
Deepublish; 2020. 19-24 p.
N, Abay M.

antioxidant activities of fruit, leaf and stem

Eruygur Investigation  of
extracts of white (Morus alba L.) and black
(Morus nigra L.) mulberry species of
Diyarbakir. Turk Tarim Arast Derg. 2021;8:177-
83.

KIM DS, KANG YM, JIN WY, SUNG YY, CHOI
G, KIM HK. Antioxidant

polyphenol content of Morus alba leaf extracts

activities and
collected from varying regions. Biomed Rep.
2014;2:675-80.

Mag P, Xiaofeng Y, Shuang Z, Li Z, Dan W,
Xiaoman F, et al. Effect of Frost on Flavonol
Glycosides Accumulation and Antioxidant
Activities of Mulberry ( Morus alba L .) Leaves.
Pharmacogn Mag. 2019;15:466—72.

N, Widarta IWR, Nocianitri KA.

Pengaruh Jenis Pelarut dan Waktu Maserasi

Kemit

Terhadap Kandungan Senyawa Flavonoid dan
Aktivitas Antioksidan Ekstrak Daun Alpukat (
Persea Americana Mill ). Jurnal Ilmu Dan
Teknologi Pangan (Itepa) Universitas Udayana.
2017;130-41.

Yunita E, Khodijah Z. Pengaruh Konsentrasi
Pelarut Etanol saat Maserasi terhadap Kadar
Ekstrak
(Tamarindus indica L.) secara Spektrofotometri
UV-Vis. PHARMACY:
Indonesia (Pharmaceutical
Indonesia). 2020;17:273-80.
Riwanti P, Izazih F, Amaliyah. Pengaruh
Perbedaan Konsentrasi Kadar
Flavonoid Total Ekstrak Etanol 50,70 dan 96%
Sargassum polycystum dari Madura. Journal of
Medika.

Kuersetin Daun Asam Jawa

Jurnal = Farmasi

Journal of

Etanol pada

Pharmaceutical Care Anwar

2020;2:87-95.

[10]

[11]

Radojkovi¢ MM, Zekovi¢ ZP, Vidovi¢ SS, Kocar
DD, Maskovi¢ PZ. Free radical scavenging
activity and total phenolic and flavonoid
contents of mulberry (Morus spp. L., Moraceae)
extracts. Hem Ind. 2012;66:547-52.

ISBILIR SS, CELIK E. Edirne Ilinde Yetisen Dut
Agaci Yapraklarinin Antioksidan ve
Antidiyabetik Aktivitesi Uzerine Bir Caligm.
Journal of Advanced Research in Natural and
Applied Sciences. 2021;7:319-32.

Pogaga E, Yamlean PVY, Lebang JS. Formulasi
Dan Uji Aktivitas Antioksidan Krim Ekstrak
Etanol Murbei (Morus alba L.
Menggunakan Metode DPPH (1, 1-Diphenyl-2-
Picrylhydrazyl). Pharmacon. 2020;9:349-56.

Reinard IN, Edy H]J, Siampa JP. Formulation

Daun

and Antioxidant Efectivity Test Gel Extract of
Mulberry Leaf (Morus alba L.) DPPH Method.
Pharmacon. 2022;11:1671-8.

Yuniarti R, Khairina. Skrining Fitokimia dan
Karakteristik Mutu Fisik Sediaan Obat Kumur
Daun Kemangi (Ocimum basilicum L.).
Prosiding Seminar Nasional Hasil Penelitian.
2022;5:252-5.

Syafitri Y, Wasanti IH, Puspasari H. Isolasi dan
Identifikasi Senyawa Flavonoid Madu Hutan
(Apis dorsata) Kapuas Hulu dengan Metode
KLT dan Spektrofotometri UV-Vis.
Farmasi Sains dan Terapan. 2022;9:17-23.
Kusnadi K, Devi ET. Isolasi dan Identifikasi

Senyawa Flavonoid Pada Ekstrak Daun Seledri

Jurnal

(Apium graveolens L.) dengan Metode Refluks.
PSE] (Pancasakti Science Education Journal).
2017;2:56-67.
Aris M, Adriana ANI. Penentuan Kadar Total
Flavonoid Dan Nilai SPF
Factor) Ekstrak Etanol Rimpang Temu Ireng
Roxb.)
Uv-Vis.
Pharmacy

(Sun Protection

(Curcuma Aeruginosa Secara

Spektrofotometri Fito
Medicine :Journal and Sciences.

2022;12:85-93.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 11 | Issue 3



[22]

[25]

Harpolia Cartika et al Int J Sci Res Sci & Technol. May-June-2024, 11 (3) : 498-503

Maharani M, Bintari YR, Wulandari DN,
Maharani M, Bintari YR, Wulandari DN.
Pengaruh Variasi Pelarut Metode Ultrasonic
Assisted Extraction terhadap Rendemen dan
Total Flavonoid dari Serai Dapur (Cymbopogon
Citratus). Unisma. 2022.

Hastuti YD, Kunti Mulangsri DA. Perbedaan
Kadar Flavonoid Total Ekstrak Daun Salam
Metode
Refluks Dari Beberapa Jenis Pelarut dan

(Syzygium polyanthum) Dengan
Aktivitas Abtibakteri. Jurnal Ilmu Farmasi dan
Farmasi Klinik. 2022;18:85.

Ningsih RF, Prabandari R, Samodra G.
Pengaruh Metode Pengeringan Daun Karika
(Vasconcellea pubescens A.DC) Terhadap Kadar
Total Flavonoid. PHARMACY GENIUS.
2022;01:19-26.

Syahruddin M, Aswad M, Embu YDPA,
Khadijah K. Uji Aktivitas Antioksidan Ekstrak
Etanol Daun Murbei (Morus alba L) Asal
Kupang Nusa Tenggara Timur Dengan Metode
DPPH (2,2 DIPHENIL-1-
PICRYLHYDRAZYL). Techno:
Penelitian. 2019;8:246-52.

Mulyani E, Herlina, Nahdiadwi M. Analisa
Kadar Flavonoid Fraksi Etil Asetat Ekstrak

Etanol Tanaman Sawi Langit (Vernonia Cinerea

Jurnal

L) dengan Metode Spektrofotometri Visible.
Indonesian Journal of Pharmacy and Natural
Product. 2023;6:62-8.

Kurniawan A. Qualitative and Quantitative
Flavonoid Content Test In Potato Extract.
Pharmaceutical Scientific Journal. 2022;01:29—-
38.
Khairunnisa S, Hakim AR, Audina M.
Kadar

Berdasarkan Perbedaan Konsentrasi Pelarut

Perbandingan Flavonoid  Total
Etanol Dari Ekstrak Daun Pegagan (Centella
asiatica [L] Urban). Journal Pharmaceutical
Care and Sciences. 2022;3:121-31.

Suradji SI, Najib A, Ahmad AR. Studi
Komparasi Kadar Flavonoid Total Pada Bunga

Rosella Merah (Hibiscus sabdariffa I1.) Asal
Kabupaten Luwu Utara Provinsi Sulawesi
Selatan dan Kabupaten Kediri Provinsi Jawa
Indonesia.

Jurnal Fitofarmaka

2016;3:175-81.

Timur.

International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 11 | Issue 3



