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Black mulberry (Morus nigra L.) is a fruit which recognized for their attractive color and flavor. It is also use
in natural remedy because of their high content of nutritional qualities and active healing compounds since
Mulberry is used in a balanced diet. The fruit is used in a fresh or processed form. Mulberry fruit was also
beneficial for many diseases like hepatoprotective activity, diabetes, cardiovascular disease, obesity and many

more.
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INTRODUCTION

The fruit mulberry is related to Morus group and the
family Moraceae and its consisting more than 20 species.
Mostly the species are: the white mulberry (Morus alba),
black mulberry (Morus nigra) and red mulberry (Morus
rubra) (Krishna et al., 2015). The black mulberry (Morus
nigra L.) fruit is not recognized for their good taste and
nutritive values except for their traditional uses in natural
remedy because of their high content of active healing
compounds (Kamiloglu et al., 2013). The mulberry fruit
colors vary as of white to pinkish white, purple or dark
purple to black. It is juicy and unique delicious soft fruit
with sweet flavor and a little bitterness which gives
refreshing taste (Ruzica et al., 2013). Because of their
sweetness the fruit can be consumed both as fresh and
processed form like preparation of wine, syrup, pulp, ice
cream, vinegar, alcohol, jam or soft drinks (Kamiloglu
etal., 2013). Mulberry is also used in some medicines in
the form of conventional herbs due to their chemical
composition and pharmacological function (Bajpai et al.,
2012).

SCIENTIFIC CLASSIFICATION
e Kingdom: Plantae

e Order: Rosales

e Family: Moraceae

e Tribe: Moreae

* Genus: Morus

* Botnical Name: Morus Nigra Linn
» English Name: Black Mulberry
 Hindi Name: Shahtoot

NUTRITIONAL AND PHYTOCHEMICAL
COMPOSITION

Mulberry have some essential bioactive compounds like
sugars (glucose and fructose), minerals, vitamins, fats
(mostly linoleic acid, palmitic acid, and oleic acid) and
phenolic compounds, alkaloids, flavonoids, tannins,
carotenoids (Niratker et al., 2015). Mulberries have those
kinds of fatty acids which the human body cannot produce.
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Black mulberry contains bioflavonoid a natural antioxidants
and also contains non anthocyanin phenolics (Volkan
etal., 2016). Mulberry fruits contains 85-88% of water, 7.8-
9.2% carbohydrate (sugars, mainly glucose and fructose),
0.4-1.5% protein, 0.4-0.5% fat, 1.1-1.9% free acids (mainly
malic acid), 0.9-1.4% fiber and 0.7-0.9% minerals. It contains
calcium 60 mg/100 g, phosphorus 20 mg/100 g, iron 2.6 mg/
100 g, thiamine 58 mg/100 g, nicotinic acid 0.2 mg/100 g,
riboflavin 92 mg/100 g, Vitamin C is 20 mg/100 g in fresh fruit
(Savithri and Sujathamma, 2016). Mulberries extract yield
6.9-54.0% total phenolics and 201-2287 mg/100 g total
flavonoids (Mahmood et al., 2012). In its extract gallic acid
0.31%, protocatechuic acid 2.92%, catechin 0.54%,
epigallocatechingallate 2.68%, caffeic acid 1.10%,
epicatechin 1.21%, p-coumaric acid 0.35%, rutin 3.22%,
ferulic acid 0.27%, gossypin 0.26%, hesperetin 0.34%,
resveratrol 0.35%, quercetin 0.50%, naringenin 0.52%, and
hydroxyflavin 0.58% are also present (Pawlowska et al.,
2008).

HEALTH BENEFITS

Berries are the vital sources of health benefits compounds.
In mulberry presence of phenolics compounds helps to
prevent the hypolipidemic effects as well as macrophage
activating. Mulberry has their antioxidant capacity which
helps to reduce the risk factors for sever diseases like
strokes, cancer and cardiovascular disease (Butt et al., 2008).
Mulberry are used to keep the body safe for various common
diseases like diarrhea, constipation, nausea, intestinal
worms, sinusitis, throat soreness, urinary tract infections,
diabetes, fever, asthma, kidney disorders, cataracts, cyto
and hepatoprotectivity, vaginal discharge or menstrual
problems, depression, migraines and to control oxidative
stress which helps to reduce the signs of aging. Mulberry
also is capable to nourish and help to production of body
fluid (Naowaboot et al., 2009).

Hepatoprotective Activity

Mulberry have flavonoids, coumarine and stilbene which
holds hepatoprotective action (Oh et al., 2002). Fruit
contains protective action against peroxidative damage. The
complex is effective antioxidant with liver protective action
against CCl,-induced hepatotoxicity (Jin et al., 2005).
Hepatocellular carcinoma (HCC) is the mainly ordinary liver
cancer for 90% of main liver cancers. The common issue for
HCC is Liver Cirrhosis (LC) resulting from virus infection,
alcohol consumption, nonalcoholic fatty liver disease
(NAFLD) and some hereditary diseases. An epidemiological

fact suggests that the regular uses of fruits and vegetables
in our diet can decrease the lots of diseases (EI-Serag and
Rudolph, 2007).

Vasoactive and Neuroprotective Action

Vasoactive property results also rising or falling blood
pressure. The mulberry fruit have capacity to prevent the
neuronal cell injure because of cyanidin-3-O-B3-D-
glucopyranoside. Mulberry have neuroprotective properties
and prevent the cerebral ischemic damage caused by Oxygen
Glucose Deprivation (OGD) (Nakamura et al., 2009). The
mulberry fruit having protective property against
neurotoxicity in vitro and in vivo Parkinson’s disease.
Mulberry fruit considerably protected the cells from
neurotoxicity in a dose dependent manner (Kim et al., 2010).
Mulberry extract contains valuable effects of its phenolics
and anthocyanins compounds (Zhang et al., 2008). Free
radicals production is generally cause for the
neurodegeneration. The uses of mulberry helps to prevent
some common neurodegeneration disorder like alzheimer’s
disease and Parkinson disease (Niidome et al., 2007).
Mulberry isolated compounds are able to be used as
neuroprotective agents for neurodegenerative diseases
treatment (Tian et al., 2005).

Anti-Inflammatory Activity

Anti-inflammatory normally used for the property of reduces
swelling. The uses of anti-inflammatory herbs for health
enhancement have a long and successful history in
traditional medicine. Flavonoids and other compounds were
isolated from mulberry which exhibited the anti-inflammatory
property (Chatterjee et al., 1983).

Antioxidants Activity

Antioxidants decrease the oxidation process and it is helpful
for the physiological process. Generally we consume the
food stuff in our diet the antioxidants are present in the
food items either it is fruits or vegetables. The mulberry
fruit have polyphenols, carotenoids and vitamins like A, C,
E. These compounds help to improve the status of body’s
antioxidant. The fruit compounds effect the human body to
prevent the different diseases like cancer, heart disease,
common illness and it is helpful for the oxidation of low
density lipoprotein (Andallu et al., 2009). Mulberry fruit
also useful for the diabetes because mulberry reduce the
harmful effect of oxidative substances in red blood cells
(Hong et al., 2004). The presence of some phytochemicals
(phenolic acids and flavonols) are plays the role of functional
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fruit and due to the prevention of various diseases which is
related with oxidative stress are consideration to give the
health effects of fruit-derived products (Lodovici et al., 2001).
Many studies shows mulberry contains some biological
activities which is effected some diseases such as antallergic,
antiviral, antitumor and antiinflammatory action (Harborne
and Williams, 1992). Black mulberry contains some
components with antioxidant activity which inhibited the
human cytochrome action in the pooled human liver
microsome system (Kim et al., 2006). It is the imbalance
between pro-oxidants and antioxidant mechanisms. This
results in an extreme oxidation metabolism. The oxidative
stress can due to some environmental factors like contact
to pollutants, alcohol, medicine, illness, poor diet, toxins
and radiations and so on. Oxidative damage to DNA protein
and other macromolecules may direct to a wide range of
human diseases mostly heart disease or cancer
(Jaruchotikamol and Pannangpetch, 2013).

Hyperlipidemic Action

Hyperlipidemia is characterizing by excess cholesterol and
fatty substances in the blood. Hyperlipidemia is a risk issue
for heart disease. Diabetes mellitus is also connected with
different kinds of lipid peculiarity. Cholesterol particularly
LDL (Low-Density Lipoprotein) and VLDL (Very-Low-
Density Lipoprotein) cholesterol are occupied in the
development of atherosclerosis (Andallu et al., 2009).
Mulberry is found that when it is compared with
glibenclamide treatment it is able to against lipid peroxidation
(Andallu et al., 2001). Mulberry contains various
components which showed that hypoglycemic functions
have defensive consequences on pancreatic [ cells, block
their degeneration and decreased lipid peroxidation (Singab
etal., 2005).

Anti Obesity Action and Cardiovascular
Function

Obesity is distinct as abnormal or wasteful fat accumulation
to present in our body. Overweight people have accumulated
so much body fat that has a harmful effect on their health.
Obesity is connected with the diabetes,
hypercholesterolemia, hyperlipidemia, hepatic steatosis,
metabolic syndrome, cardiovascular disease,
atherosclerosis and reduce the amount of sugars absorbed
has consequences for body weight (Bajpai et al., 2012).
There is a metabolic basis connecting with the expanded
abdominal fat store to high TG, low HDL, high LDL
dyslipidemia, and insulin resistance, which are often

accompanied with impaired metabolic regulation in adipose
tissue leading to an overproduction of Free Fatty Acid (FFA)
(Despres, 2006).

Diseases of the cardiovascular system are with the
diseases of civilization and the main cause for the death.
The major cause of them is measured poor nutrition,
hypertension, low physical activity, high cholesterol,
extreme alcohol use and metabolic syndrome that are related
with obesity and stress. The use of mulberry water infusions
to treat high blood pressure, decrease cholesterol and
defend against atherosclerosis (Priya, 2012). Anthocyanins
are able to decrease cardiovascular risk, get better
inflammation, helpful for chemical toxicity and cerebral
ischemic harm (Kang et al., 2006). Anthocyanins of mulberry
fruit can scavenge free radicals, reduce LDL oxidation and
maintain the blood lipid and atherosclerosis (Du et al., 2008).
Treatment of the freeze-dried powder of mulberry contain a
high-fat diet resulted in an important decline in the levels of
serum and liver TG, TC, serum LDL, while the serum HDL
much increased (Yang et al., 2010).

Hypoglycemic Activity

Hypoglycemia is a state when the blood sugar level is too
low in body. Diabetes mellitus is cause by the insulin
produced by pancreas. the concentration level of glucose
increase in the blood which harm many body systems in
specially blood vessels and nerves Due to lack of insulin
secreted by pancreas (Bajpai et al., 2012). Mulberries used
in the treatment of diabetes because it is having the
properties of hypoglycemic. Mulberry plays the important
role in the hypoglycemic action since it contains moranolin
(DNJ), Moran (glycopeptides), hydrophobic flavonoids
(flavones and flavonone) and 2-arylbenzofuran (Singab
etal., 2005).

Anticancer Effects

Cancer is one of the main causes of deaths. (Naderi et al.,
2004). Due to the use of polyphenol rich diets in our daily
life the occurrence of cancer is automatically low (Yang
et al., 2001). So a regular analysis the mulberry contains
chemopreventive potential which improve anticancer
properties (Cui et al., 2010). The dietary polyphenols present
in mulberry plays the protective role against the different
types of cancers (Singh et al., 2010). The chemopreventive
efficacy of mulberry is to capable for the interruption of the
carcinogenesis process which effects the inteacellular
signaling network molecules (Manson, 2003).
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Antidiabetes

The fruit mulberry contains the capacity to improve the
diabetes (Ha et al., 2012). Mulberries have been used in
Chinese medicine for the avoidance and management of
diabetes because it contains chemical compounds that
suppress the high blood sugar levels (hyperglycemia)
(Miyahara et al., 2004). In our human body the blood sugar
or glucose level is controlled which is most important. When
they consume high glycemic index food stuff like potatoes
or some sweets the body react of these kind of food stuff.
The body wants to deal with overload iteams, body produce
the extra insulin to deal with such kind of stuffs. So in this
situation the pancreas is impaired and it is not make the
sufficient insulin. Our cells may become resistant to insulin
asittries to do its job of facilitating glucose transport during
the cell walls. At end of the result is the insulin resistance is
in unsafe situation. Generally the diabetes depend on the
person is obese or not. When the person is obese the risk
for diabetes is high but the other way the person is not
obeses the risk factor of diabetes is low (Andallu et al.,
2001). So when the patient is suffering from diabetes mellitus
the Mulberry fruit suggest consuming in their diet because
it is having the property of 1-deoxynojirimycin (DNJ) and
alpha-glucosidase which inhibitors the diabetes mellitus
(Asaietal., 2011).

Hypolipidemic Activities

Morus have its healing properties and usually used for
hypolipidemic activities (Ahmad et al., 2013). Consumption
of Mulberry root barks (70% alcohol extract) can work as a
powerful hypocholesterolemic nutrient and also inhibition
of LDL antherogenic modifications and lipid peroxidase
formation in hypocholesterolemic subjects (El et al., 2006).
Moracin present in mulberry leaves are able to inhibiting
lipid peroxidation (Sharmaetal., 2001).

Other Diseases

Mulberry contains nutritious elements such as minerals and
vitamins which improve the severe diseases related to the
digestive tract, promote gastric juice secretion, strengthen
the ability for digesting and assimilating (Shih et al., 2009).
Mulberry is helpful for the chronic gastritis, hepatitis,
Alzheimer diseases, constipation and it is improve the
hunger ability (Haetal., 2012).

CONCLUSION

Mulberry is one of the important herbs and the properties
of pharmacological which are used in medicine recently in

many countries. Mulberry fruit has beneficial effects of lots
of diseases because of good source of bioactive substances,
phenolic compounds and antioxidant capacity that protect
the human body against diseases of civilization. Its action
is versatile and bioactive substances are arranged in different
parts of the plant showed antimicrobial potential and free
radical scavenging activity. Mulberry fruit is helping to
improve in protecting liver, improving eyesight, facilitating
discharge of urine, lowering of blood pressure, anti-diabetic,
weight controlling in human being. It is useful for
neurodegenerative disorders (Alzheimer and Parkinson) and
contains immune-modulation and chemo-protective
properties.
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