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Introduction

In recent times, there has been much interest in the
Walnut is a very old fruit used by people as dry food
in their special diet. The fruit is known by people
from 7000 BC. This fruit is known by different
names in the various parts of the world. The
Romans called walnut (Juglans regia), a species of
walnut, “Jupiter’s royal acorn”. The historical
evidences show the modern walnut came from
ancient Persia. So the walnut is called “Persian
walnut”. Walnut is found mostly in mountain area.
Green walnuts, shells, kernels and seeds, bark and
leaves are used in the pharmaceutical and
cosmetics industries (Pereira et al., 2007; Stampar
et al., 2006). Besides this walnut species are
important sources of nuts and timbers in the
temperate zones across the world. In China,
Juglans (Juglandaceae) is not only an agricultural
commodity, but its leaves, barks, stems, pericarps,
fruits, flowers and ligneous membranes are all

applied for different medicinal uses. In fact, walnut
leaves are considered to be a source of healthcare
compounds and have been intensively used in
traditional medicine for the treatment of venous
insufficiency, hemorrhoids, hypoglycemia, diarrhea,
and fungal or microbial infections (Wichtl et al.,
1999). Phenolic compounds, natural antioxidants,
are found in walnut trees. These compounds are of
much importance due to their benefits in improving
health and decreasing the risk of degenerative
diseases (Oliveira et al., 2008). A lot of work has
been done to determine antifungal, antibacterial and
oxidative stability of food components of this plant
species (Isanga et al., 2007; Miraliakbari et al.,
2008). Linoleic acid is the major fatty acid, followed
by oleic, linolenic, palmitic and stearic (Amaral et
al., 2003). In addition, walnuts have other
components that may be beneficial for health
including plant protein, dietary fiber, melatonin
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Abstract

Walnut is common fruit which is used as food supplement all over the world. All the plant parts of walnut are used as
medicine in the treatment of various diseases. The present study is based on the medicinal properties of the walnut oil
extracted from the kernel of the fruit. It is found that walnut oil shows antimicrobial activity against microbes
Staphylococcus, Klebsiella pneumoniae, Pseudomonas aeruginosa, Escherichia coli, Bacillus subtilis and Proteus
vulgaris. Walnut oil can be used to fight against bacterial infections. The authors also found that walnut oil has a great
number of phytochemicals fully armed with the potential to reduce Fe3+ of FRAP reagent to Fe2+. The extent of reduction
was taken as the power of neutralizing free radicals in the body. Thus the walnut oil has great anti-microbial activity and
high antioxidant potential.
.
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(Reiter et al., 2005), and plant sterols (Amaral et al.,
2005). Vitamin E family compound found in the
plant, which has antioxidant activity, mainly in the
prevention of lipid oxidation process (Koksak et al.,
2006). Plant-derived products can also be used as
antimicrobial agents, with phenolics and
polyphenolic having major interest.

This study is based on Juglans nigra called as
eastern black walnut. Black walnut (Juglans nigra)
husk was studied for its composition and
applications as dye on Pashmina fabric (Lal et al.,
2011). Medicinal value of black walnut was explored
as it creates toxicity on rates and can be used to
control the rate population (Owumi et al., 2013).
Antimicrobial property of black walnut juice of unripe
hull was studied and found that the presence of a
naphthaquinone (juglone) had a great antimicrobial
activity. Black walnut has a great antioxidant
property. Due to this, it is used as food to reduce
the cardiovascular diseases (Rorabaugh et al.,
2011). In this paper authors presents the study on
anti-microbial and anti-oxidant properties of black
walnut oil extracted from the kernel by cold pressing
method.

Materials and Methods
Chemicals and Reagents

All the chemicals used in this study were AR grade
and procured from Sigma, Merck, Acros organics
and Qualigens etc. Along with this, deionised water
form Himedia is used throughout the study. The
most important chemical TPTZ (2,4,6-tripyridyl-s-
triazine) is procured from Sigma. HCl (LR grade),
sodium acetate and acetic acid were taken from
Qualigens. FeSO4.7H2O (Ferrous sulfate
heptahydrate) was from Acros Organics and
FeCl3.6H2O (Ferric chloride hexahydrate) from
Merck. Other supporting chemicals including oxalic
acid (Himedia), NaOH (Himedia) etc were also
procured.

Test Microorganisms

List of the range of bacterial microorganisms used
in this study are given in the Table 1. These
microorganisms were propagated in the conditions
as nutrient agar (NA, 28.0 g, pH 7.4±0.2), nutrient
broth (NB, 13.0 g, pH 7.4±0.2) and Muller Hinton
agar (MHA, 38.0 g, pH 7.3±0.1). Sterilization by
autoclaving was at 121oC for 15 min as per the
manufacturer specification.

Plant Material (Black Walnut Oil)

Black walnut used in the study was collected from
northern part of India. The kernels were separated

from the rip and dried fruit of nut. The oil was
extracted from the kernel in a special designed
apparatus by cold pressing method. In this method
kernel are filled in a hollow thick walled iron tube. A
piston is installed in the tube and put pressure on
the kernel. Firstly the kernels are broken and then
became solid dense material. At this stage oil
comes out from the kernel material which was
collected from the bottom of the tube, drop by drop.
This oil was filtered and stored in air tight container.

Evaluation of Antimicrobial Activity

The Agar well diffusion method was used to
evaluate the antimicrobial activity. The bacterial
culture were grown in nutrient broth and incubated
at 37oC for 24 hrs. The absorbance of the culture
was adjusted to 0.5 according to McFarland
turbidity standard with sterile nutrient broth. The
0.02 mL of each culture was seeded on the sterile
petre plates containing sterile Muller Hinton Agar
media. The well was bored with 9 mm borer in
seeded agar. An amount of 100 L of the walnut oil
was added in each well. Plates were incubated at
37oC for 24 hrs. After incubation period the zone of
inhibition was measured.

Measurement of Antioxidant activity

The antioxidant activity was measured by FRAP
(Ferric Reducing Ability of Plasma) method (Benzie
et al., 1999). For this study solutions including
acetate buffer (300 mM, pH 3.6), TPTZ solution (10
mM), HCl (40 mM), ferric chloride solution (20 mM)
and ferrous sulphate solution (1.8 mM) were
prepared.  FRAP working solution (Shahwar et al.,
2012) was prepared freshly each time. 300 mM
acetate buffer (pH 3.6), 10 mM TPTZ in 40 mM HCl
and 20 mM FeCl3.6H2O were mixed in 10:1:1 (v/v/v)
and kept away from light. 5.0 mg/mL of walnut oil
(final concentration 50 to 5000 µg/mL) or
FeSO4.7H2O (final concentration 0 to 1.8 µmol
Fe2+/mL) solution were added to 2.25 mL FRAP
working solution and 0.225 mL of deionized water.
The mixture was incubated at 37°C for 30 min away
from light. Absorbance was measured at 593 nm
using the spectrophotometer. FRAP working
solution with deionized water instead of a sample
was used as a blank.

Result and Discussion

Six bacterial strains (pathogens) were used (Table
1) for the study. Out of these two were gram +ve
and rest four were gram –ve. Black walnut oil
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showed antimicrobial activity against all the
pathogens tested (Fig. 1).

From the above graph it is clear that
Staphylococcus showed 31 mm as the zone of
inhibition at 0.1 L oil concentration. Bacillus subtilis
showed least antimicrobial activity i.e. 11 mm.
Klebsiella pneumoniae showed good activity of 24
mm inhibition zone, followed by Pseudomonas
aeruginosa (22 mm), Escherichia coli (14 mm) and
Proteus vulgaris (12 mm). The results clearly
indicate that black walnut oil has a capacity to fight
bacterial infection caused by these pathogens. The
antimicrobial activity of oil is due to the presence of
juglone (5-hydroxy-1,4-naphthaquinone). Juglone
has a capacity to destroy the activity of bacteria due
to hydrogen bonding of >c=o group to the
corresponding molecular site i.e. proteins or
enzymes.

The amount of black walnut oil was extracted by
cold press method from the kernel of the fruit. The

reducing potential of the oil is summarized in the
Table 2 and Fig. 2.

The walnut oil has been said to contain a great
numbers of phytochemicals fully armed with the
potential to reduce Fe3+ to FRAP reagent Fe2+. The
different concentrations (from 50 g to 5000 g) of
oil in benzene were used. It is seen that as the
concentration of oil is increased the FRAP values
are increased gradually up to a concentration of 750
g. The limiting value was recorded at 2500 g,
beyond this FRAP value became constant. Thus it
can be said that walnut oil is a good antioxidant
agent for the body. Antioxidant properties arise due
to the tendency of generation of free radicals.
Juglone and other compounds present in the walnut
oil has a tendency to generate the free radicals.
These free radicals capture the free radicals
present in the body or formed for a moment in the
body. The quinonic group is responsible for the
antioxidant properties. quinone form easily diracial
of quinol whick capture the other free radicals. Thus
walnut oil has antioxidant property.

Table 1: List of Bacterial Organisms Used in The Study

S.No
.

Bacterial species Liquid
Medium

Solid
Medium

Temp. oC Strain No.

1 Bacillus subtilis NB NA 37oC MTCC-121
2 Pseudomonas

aeruginosa
NB NA 37oC MTCC-1036

3 Staphylococcus NB NA 37oC Local
4 Klebsiella pneumoniae NB NA 37oC MTCC-432
5 Proteus vulgaris NB NA 37oC MTCC-1771
6 Escherichia coli NB NA 37oC Local

Fig. 1: Zone of inhibition of pathogens studied using black walnut oil

Table 2: Antioxidant FRAP value of black walnut oil at different concentrations
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S.
No.

Oil
concentration

(g)

Antioxidant power
()

S. No. Oil
concentration

(g)

Antioxidant
power
()

1 50 1.73 10 500 15.52
2 100 3.46 11 750 16.83
3 150 5.19 12 1000 17.12
4 200 6.92 13 1500 18.04
5 250 8.65 14 2000 18.61
6 300 10.51 15 2500 19.41
7 350 12.00 16 3000 19.42
8 400 13.84 17 4000 19.42
9 450 14.81 18 5000 19.43

Fig. 2: Antioxidant power of black walnut oil

Conclusion

The result on antimicrobial and antioxidant activities
of the walnut oil indicate that, walnut oil has a great
curing effect of bacterial infections and make the
conditions in the body to fight against free radicals
in the body. The walnut oil is a good for health
purpose due to its medicinal effect and needs to be
consumed daily.
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