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Abstract
Mulberry, Morus alba (L) is the significant plant at the Malegaon Sheti Farm of Agricultural
Development Trust, Baramati. The mulberry leaves are mainly utilized for feeding the larval instars of
silkworm, Bombyx mori (L). They are also commonly used to prepare traditional dessert among peoples
of Baramati for a long time. Water was used as an extraction agent by the peoples in this area. This
extracted leaves were used by the peoples of Baramati because it has natural color, flavor and fragrance
properties. In the present attempt, the leaves of mulberry, Morus alba (L) (Variety: Baramatiwali) were
extracted by using 80% methanol in the laboratory. The extracted content was analyzed and found to be
high in antioxidant activity of phenolic compound. The result shows that the extracted content of the
leaves of mulberry, Morus alba (L) (Variety: Baramatiwali) had high amount of total phenolic compound
(44.66µg of GAE/mg of fresh weight). The plants secondary metabolites normally play role in cancer
treatment. Cytotoxicity activity of the extracted leaves of mulberry, Morus alba (L) (Variety:
Baramatiwali) was evaluated on MCF-7 (Breast cancer cell line), HT-29 (colorectal cancer cell line), and
WRL-68 (normal liver cell line), and the results show that, cytotoxicity activity (IC50 values 78.87µg/ml,
77.50µg/ml, and 78.29µg/ml, respectively). Methanolic extract of the leaves of mulberry, Morus alba (L)
(Variety: Baramatiwali) mulberry leaf had antioxidant effects, which may suggest its use as food
supplement for cancer patients.
Keywords: Morus alba (L) (Variety: Baramatiwali); antioxidant activity; total phenolic content;
anticancer activity; cytotoxicity.
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1. Introduction
The utilization of plant based product in food supplements and health industries were
increased tremendously in the current decade. This was believed to be due to carcinogenic
related problems with the usage of artificial or chemicals based products. Therefore, a lot of
studies have been done by the researcher all over the world to determine the active
biocomponent in plant, which could be replaced artificial products. For example, uses Punica
granatum (Chaitra, et al, 2012) [1], uses coconut shell (Verma, et al, 2012) [2] and uses Carica
papaya (Shaziy and Goyal, 2012) [3]. Many other researchers were also embarked on the study
to identify the possibility of using plant component to solve human health problems (Kanife, et
al, 2012; Bobade and Khyade, 2012; Khyade, et al, 2012 and Jitendta and Dilip Kumar, 2012)
[4, 5, 6, 7]
. Besides that, a lot of studies were also undertaken by the researcher to use plant
material as a solution for the environmental pollution, for example, Muthusamy, et al, 2012 [8]
have embarked on a study to utilize Maize Cob to remove heavy metals in industrial
wastewater. Meanwhile, study by Aweng, et al, 2012 [9] and showed that, Cassia alata has a
potential to be use as coagulant in water treatment. Similarly with the finding from Mangale
Sapana, et al, 2012 [10], where they found that, Moringa oleifera could be use as natural
absorbent and antimicrobial agent in water treatment.
Morus alba, known as white mulberry, is a short-lived, fast-growing, small to mediumsized mulberry tree, which grows to 10–20 m tall. The species is native to northern China, and
is widely cultivated and naturalized elsewhere (United States, Mexico, Australia, Kyrgyzstan,
Argentina, etc.). The mulberry is widely cultivated to feed the silkworms employed in the
commercial production of silk. It is also notable for the rapid release of its pollen, which is
launched at over half the speed of sound. The mulberry, Morus alba (L) is basically a shrub
belongs to Family: Moraceae (Khyade, et al, 2012) [6]. Baramati and surrounding areas mostly
depend on agriculture as the main source of income. The land in the region is very well
irrigated because of left bank Canal irrigation from Veer Dam. Nira river also provides direct
irrigation water to farms.
~4~

Journal of Medicinal Plants Studies

The special features of Malegaon Sheti farm of Agricultural
Development Trust Baramati lies in having well established
mulberry garden for commercial silk production. The variety
of mulberry, Morus alba (L) at Malegaon Sheti farm of
Agricultural Development Trust Baramati is herewith named
as “Baramatiwali”. The major nutritional components
(moisture, ash, lipids, proteins, fibres, carbohydrates, and total
sugar) were found to be in the suitable range along with good
computed energy. Total dry weight, pH, and titratable acidity
(percent citric acid) were (17.60±1.94)–(21.97±2.34) mg/100
g, (3.20±0.07)–(4.78±0.15), and (0.84±0.40)%–(2.00±0.08)%,
respectively. Low riboflavin (vitamin B2) and niacin (vitamin
B3) contents were recorded in all the fruits, while ascorbic acid
(vitamin C) was in the range from (15.20±1.25) to
(17.03±1.71) mg/100 g fresh weight (FW). The mulberry fruits
were rich with regard to the total phenol and alkaloid contents,
having values of (880±7.20)–(1650±12.25) mg/100 g FW and
(390±.22)–(660±5.25) mg/100 g FW, respectively. Sufficient
quantities of essential macro-(K, Ca, Mg, and Na) and micro(Fe, Zn, and Ni) elements were found in all the fruits. K was
the predominant element with concentration ranging from
(1270±9.36) to (1731±11.50) mg/100 g, while Ca, Na, and Mg
contents
were
(440±3.21)–(576±7.37),
(260±3.86)–
(280±3.50), and (24±3.51)–(360±4.20) mg/100 g, respectively.
The decreasing order of micro-minerals was Fe>Zn>Ni. The
radical scavenging activity of methanolic extract of fruits was
concentration-dependent and showed a correlation with total
phenolic constituents of the respective fruits. Based on the
results obtained, mulberry fruits were found to serve as a
potential source of food diet and natural antioxidants
(Vitthalrao B. Khyade, 2004). The mulberry fruits were
nutritionally rich and may be useful in a balanced diet. Higher
phenolic contents with antioxidant activity further increase
their nutritive as well as phytomedicine potentials. The current
work is the first of its kind, providing new reference data and
also public awareness regarding consuming these
unconventional fruits. The present study is also a step towards
the standardization of these fruits as potential healthy foods,
which may also be used in food and pharmaceutical industries
(Lin and Tang, 2006) [25]. Mulberry can grow in a wide range
of climatic, topographical, and soil conditions, which can
affect the chemical composition and nutritional status of
plants. However, mulberry, Morus alba (L) (Variety:
Baramatiwali) cultivated at the Malegaon Sheti Farm of
Agricultural Development Trust, Baramati has not been
subject to these kinds of studies. Therefore, the current study
was undertaken to investigate it’s antioxidant potentials and
the contents of phenolic compounds.

reagent. After 2 min, 0.75mL of 20% sodium carbonate was
added and the volume made up to 5 mL with distilled water.
The mixture was vortexed and left for 2 h, after which the
absorbance was measured at 760 nm. A mixture without test
solution was used as blank. 1 mg/mL solution of gallic acid
was used as standard, and the total phenolic content of each
extract was expressed as percentage of the phenolic content of
gallic acid (taken as 100%). Spectrophotometer measurements
were performed at least three times for each separate
concentration of standard and samples, and in triplicate.
2.4 Cytotoxicity assays: The cytotoxicity activities of test
samples were performed against MCF-7 (Breast cancer cell
line), HT-29 (colorectal cancer cell line), and WRL-68
(normal liver cell line). Briefly, cells in 100 µl of medium per
well were seeded in 96-well flat-bottomed micro titer plate.
After 24 hours of incubation in a 5 % CO2 humidified
incubator at 37 °C, 100 µl of media containing test samples
were added into micro filter plate in quadruplicate at various
concentrations. After 72 hours incubation, the cells were fixed
by adding 50 µl of TCA for 30 min at RT, rinsed with tap
water and stained with 0.4% SRB (in 1%acetic acid) to remove
unbound dye, air-dried and solubilised in 100 µl of 10 mM
unbuffered tris base solution. The plates were read in microplate reader at 490 nm. Results were expressed as the dose that
inhibited 50% control growth after the incubation period
(IC50). The values were estimated by plotting drug
concentration (µg/ml) against the percentage of viable cells
compared to control. The tests were repeated in at least three
independent experiments.
3. Results and Discussion
The extracts of leaves of mulberry, Morus alba (L) (Variety:
Baramatiwali) cultivated at the Malegaon Sheti Farm of
Agricultural Development Trust, Baramati (India) give rise to
purple liquid. The use of the mulberry leaves as natural food
products have more advantages compared to other product
which contained synthetic/artificial coloring, fragrance and
flavorant. Natural food product can provide beneficial values
such as antioxidant and anticancer that synthetic product do
not provide. Furthermore, FDA (food and drug administration)
also has firmer rules on the use of synthetic coloring such as
tartrazine and amaranth for food coloring agent.
Analysis of the mulberry leaf extract shows high antioxidant
activities of phenol contents with 44.66µg of GAE/mg (44.66
mg GAE/g) of fresh weight. The high level activities of
antioxidant in mulberry leaves give major advantage for
medicinal purposes. NF-kB (nuclear factor kappa-light-chainenhancer of activated B cells) is a protein complex that
controls the transcription of DNA. NFkB plays a key role in
regulating the immune response to infection. Conversely,
incorrect regulation of NF-kB has been linked to cancer.
The nuclear factor (NF-kB) proposed to be a pivotal protein in
the link between inflammation and cancer (Pikarsky, et al,
2004). NF-kB characterizes all inflammatory responses and is
also a major hallmark of tumors (Lin and Karin, 2003).
Antioxidant supplementation can block NF-kB activation and
inhibit NF-kB activity through mechanisms distinct from
redox regulation (Huang, et al, 2001). Meanwhile, cytotoxicity
activity of the extracted mulberry leaves which was tested on
breast cancer cell line, colorectal cancer cell line and normal
liver cell line shows that, cytotoxicity activity, IC50 values
78.87µg/ml, 77.50µg/ml, and 78.29µg/ml, respectively.
Cytotoxicity test of extract of leaves of mulberry, Morus alba
(L) (Variety: Baramatiwali) cultivated at the Malegaon Sheti
Farm of Agricultural Development Trust, Baramati (India)

2. Material and Methods
2.1 Sample Collection: The fresh leaves of mulberry, Morus
alba (L) (Variety: Baramatiwali) cultivated at the Malegaon
Sheti Farm of Agricultural Development Trust, Baramati
(India).
2.2 Sample Extraction: The mulberry leaves samples were
blended in 80% methanol. Then, the solvent was removed
from samples using rotary evaporator. Freeze dryer was used
to transform the samples into powder form.
2.3 Total Phenolic Content (TPC) Assay: The total phenol
content was assayed according to the Folin-Ciocalteu method
(Singleton and Rossi, 1965) [18]. Test samples were diluted to a
concentration of 1 mg/ml in methanol. Test solution (0.05 mL
of 1 mg/mL solution) was added to 3 mL of distilled water and
swirled before added with 0.25 mL of Folin-Ciocalteu phenol
~5~
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against cancer cell line have proved to inhibit cancer cell line
which is one of the major causes of human death.
Table 1: Cytotoxicity of mulberry, Morus alba (L) (Variety:
Baramatiwali) against cancer cell lines
Cell Lines
MCF-7 (Breast cancer cell line)
HT-29 (Colorectal cancer cell line)
WRL-68 (Normal liver cell line)

8.

IC50 (µg/ml)
78.81
77.50
78.29

9.

10.

4. Conclusion
The significance findings of this study was that the leaves of
mulberry, Morus alba (L) (Variety: Baramatiwali) cultivated
at the Malegaon Sheti Farm of Agricultural Development
Trust, Baramati (India) demonstrated much stronger
antioxidant activity and contained significantly more phenolics
(44.66 mg GAE/g) than common vegetables and fruits which
are considered as good natural sources of dietary antioxidants.
Based on literature reviews, red apple contain 11.6 mg GAE/ g
21, sour prickly pears contain 2.07 mg GAE/g22, red pitaya
contains 0.424 mg GAE/ g23 and white mulberry contain
19.24 mg GAE/g24. The mulberry, Morus alba (L) (Variety:
Baramatiwali) cultivated at the Malegaon Sheti Farm of
Agricultural Development Trust, Baramati (India) might be a
potential source of excellent natural antioxidants and
anticancer to be use also as natural color, flavour and fragrance
for food preparation. Phenolic antioxidants in the mulberry,
Morus alba (L) (Variety: Baramatiwali) cultivated at the
Malegaon Sheti Farm of Agricultural Development Trust,
Baramati (India) and it’s antioxidative properties would play a
role in preventing and treating cancer.
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