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Introduction: The major components present in ginger are alpha-zingiberene,
gingerols and shogaols. Ginger oleoresin are used as aromatic, carminative,
stomachic and stimulant. Zinc oxide nanoparticles have a diameter less than 100
nm. Zinc oxide nanoparticles are used due to its biosensor, cosmetics, storage,
optical devices, window materials for displays, solar cells, and drug-delivery
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Materials And Methods: Ginger oleoresin was purchased and extract was prepared
by dissolving in distilled water. Zinc oxide was added and it was characterised by
UV visible spectroscopy method. Antibacterial and antifungal potential of the
extract assessed by agar well diffusion method.

Results: Zinc oxide nanoparticles synthesised using ginger oleoresin shows DOI:

antimicrobial activity. Dose dependent antimicrobial activity was observed. The 10.5455/jcmr.2021.12.03.03
prepared extract showed the highest zone of inhibition , 25 mm at 100pl against

S.aureus and E.faecalis showed a maximum zone of inhibition of 24 mm at 100l .
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Conclusion: Ginger oleoresin mediated zinc oxide nanoparticles showed a potent
antimicrobial activity against C.albicans, S.mutans, S.aureus and E.faecalis. Hence
it may be formulated to treat infections caused by such organisms after further
studies.

INTRODUCTION

Ginger (Zingiber officinale) is a flowering plant, belonging to
the family ‘Zingiberaceae’. It is widely used as a spice and for
traditional medicine. Ginger is a herbaceous perennial, which
is about one meter tall bearing narrow leaf blades. Ginger has
abundant antioxidants, helping in preventing the stress and
damage to the DNA (1). The major components present in
ginger are alpha-zingiberene, gingerols and shogaols. With
deep processing of ginger, Ginger essential oils and ginger
oleoresin are obtained, which have high value in the food

industry. Ginger has anti-platelet, anti-inflammatory, anti-
tumorigenic, anti-diabetic, anti-clotting, analgesic
components and it is used to treat vomiting, pain, cold
symptoms, diarrhoea, aids digestion. Ginger has anti-cancer
properties and is used to treat pancreatic, gastrointestinal,
ovarian, breast cancers (2). Adverse effects of ginger include
heartburn, diarrhea, burping, and general stomach discomfort.
Oleoresin is defined as a natural or artificial mixture of
essential oils and a resin. Ginger oleoresin are used as a
flavouring agent and its bioactive components are well known
for their antimicrobial and antioxidant properties (3).
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Nanoparticle is defined as a nano-scale particle. Nanoparticles
are used in the manufacture of scratch proof eyeglasses, crack-
resistant paints, anti-graffiti coatings for walls, transparent
sunscreens, stain-repellent fabrics, self-cleaning windows and
ceramic coatings for solar cells (4). Zinc oxide is defined as an
inorganic metal oxide nanoparticle that exhibits tremendous
antibacterial activity. Zinc oxide nanoparticles are
nanoparticles of zinc oxide with diameter less than 100 nm.
Zinc oxide nanoparticles are majorly used in food industries,
agriculture, pharmaceutical and cosmetic industries due to its
high antibacterial effect (5),(6). ZnO which is formed on
graphene oxide exhibits high capacity and also demonstrates
the high rate performance and cycling stability due to using
nanoparticles. Recently Zinc oxide nanoparticles are emerging
as an leading photocatalyst for organic dye degradation due to
its non toxicity, low cost and high photochemical reactivity.
Zinc oxide nanoparticles are known for their large bandwidth,
exciting binding level, antifungal, anti-diabetic, anti
inflammatory, anti oxidant and optic properties (7).

Oral pathogens develop in the oral cavity which develop mainly
due to poor oral hygiene. Oral bacteria exhibit a high specific
adherence mechanism and result in colonising and causing
disease in the oral cavity (8). Dental caries, periodontal
diseases and streptococcal pharyngitis are the common oral
infections caused by oral pathogens. Streptococcus,
Actinomyces, Herpes simplex virus type-1 are some of the most
common diseases causing oral pathogens. Bacteria accumulate
in the oral cavity both on the hard and soft oral tissues in
biofilms. Bacteria occupy the ecological niche provided by both
the tooth surface and gingival epithelium (9). Oral pathogens
invade the body to affect cardiac health and cognitive
function. The aim of the study was to estimate the controlling
of oral pathogens using zinc oxide nanoparticles synthesised
using ginger oleoresins.

MATERIALS AND METHODS
Study Setting

The study was conducted in the Nanobiomedicine lab in
Saveetha dental college and hospitals during the year 2020-
2021. The ethical clearance was obtained for the present
study (IHEC/SDC/UG-1914/21/128). Ginger oleoresin was
obtained from Synthite Industries Pvt Ltd, Kerala.

Preparation of plant extract

Then 100ml of distilled water was measured using a measuring
cylinder and 1g of ginger oleoresin was measured. Then the
solution measured is dissolved in distilled water and is taken in
a conical flask. The solution is labeled and is subjected to
heating using a heating mantle. The mixture was heated for 5
to 10 minutes at 50-60 degrees Celsius. The heating is stopped
with the presence of small bubbles. After heating, the solution
is filtered with the help of filter paper (Figure 1).

Synthesis of Zinc oxide nanoparticles

0.861 g of anhydrous zinc oxide was measured and was
dissolved in 70 ml of distilled water. The measured solution of
zinc oxide and distilled water will be added to the previously
prepared 30ml of plant extract. The solution was found to be
pale red. Then a piece of foil paper was clogged to extract the
solution. A uniform dispersion for the synthesis process was
initiated using an orbital shaker and intermittent color
variation was observed. The product was then dried and
heated up. The annealed powder was used as a sample for
analysis. Zinc oxide nanoparticles are characterized by UV
visible spectroscopy, X-ray diffraction, field emission scanning

electron microscopy, and Fourier transforms infrared
spectroscopy.
ANTIMICROBIAL ACTIVITY

Antibacterial activity

Antibacterial activity of respective nanoparticles against the
strain S. aureus, S.mutans and E.coli. MHA agar was utilized
for this activity to determine the zone of inhibition. Muller
hinton agar was prepared and sterilized for 45 minutes at
120lbs. Media poured into the sterilized plates and let them
stabilize for solidification. The wells were cut using the well
cutter and the test organisms were swabbed.The nanoparticles
with different concentrations were loaded and the plates were
incubated for 24 hours at 37 ° C. After the incubation time the
zone of inhibition was measured.

Antifungal activity

C.albicans was used for evaluating the antifungal activity by
agar well diffusion assay.Sabouraud’s Dextrose Agar is used to
prepare the medium.The prepared and sterilized medium was
swabbed with test organisms and nanoparticles with different
concentration were added to the wells.The plates were
incubated at 28° C for 48hours. After the incubation time the
zone of inhibition was measured.
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Fig.1: The figure depicts the preparation of the extract mediated zinc oxide and assessment of antimicrobial activity.

RESULTS

Figure 3 demonstrates the zone of inhibition of antibacterial
activity of E.faecalis, S.mutans, S.aureus in ginger oleoresin
mediated zinc oxide nanoparticles at 25ul, 50ul, 100ul and
control. Figure 4 illustrates the zone of inhibition of antifungal

activity of C.albicans at 25pl, 50ul, 100ul and control in the
extract. The prepared extract showed the highest zone of
inhibition , 25mm at 100ul against S.aureus and E.faecalis
showed a maximum zone of inhibition of 24mm at 100ul
demonstrating that the zinc oxide nanoparticles synthesised
using ginger oleoresin can be used in controlling pathogens.

Fig.2: The picture illustrates the zone of inhibition of S.mutans (A), S.aureus (B), C.albicans (C) and E.faecalis (D) and control.
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Fig.3: The figure illustrates the UV spectroscopy of ginger oleoresin mediated zinc oxide nanoparticles extract. Highest peak is seen at 270 nm.

Antibacterial activity

2
[=]

w
(%]

I

E feacalis
B 5. mutans
HS.aureus

25 50 pL 100 pL
CONCENTRATION IN pL

w
Q

Pl
L

£
=
=
=
=
.-
=
=
_—
=
[
[=]
-]
g
]

Fig.4: The graph depicts the antibacterial activity of E.faecalis, S.mutans, and S.aureus in ginger oleoresin mediated zinc oxide nanoparticles at
25pl, 50pl, 100pl concentration and at control. Blue colour represents E.faecalis, orange colour represents S.mutans and grey colour
represents S.aureus. X-axis demonstrates concentration of ginger oleoresin mediated zinc oxide extract in pl and Y-axis represent the
zone of inhibition produced by different bacterias.( n=3 with mean = SD)
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Fig.5: The graph depicts the antifungal activity of C.albicans in ginger oleoresin mediated zinc oxide nanoparticles at 25ul, 50ul, 100yl
concentration and at control. Yellow colour represents C.albicans. X-axis demonstrates the concentration of ginger oleoresin mediated
zinc oxide extract in pl and Y-axis represents the zone of inhibition of different bacterias. ( n=3 with mean + SD)
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DISCUSSION

A study by Sanjiv Singh states that Zinc oxide nanoparticles are
the most common nanoparticles used. It has a broad range of
applications like personal care products, sensors, antibacterial
creams, and biomedical applications. Organism-dependent
cellular uptake, generation of reactive oxygen species,
dissolution, and induced inflammatory response are governed
by ZnO toxicity. Zinc oxide nanoparticles can act as an
anticancer agent and it alters the apoptotic protein expression
(10). Zinc oxide nanoparticles are of high use in the field of
biomedical applications.

The study carried out by Umar Huzaifa, Doga, and Nahit reveals
that zinc oxide nanoparticles exhibit antimicrobial activity
against various gram-negative and gram-positive bacterial
pathogens. ZnO nanoparticles' presence was confirmed by X-
ray diffraction and Fourier transform infrared analysis.
Further, Zinc oxide nanoparticles exhibited cytotoxic activity
against strongly and weakly metastatic breast cancer cell lines
(11). Zinc oxide nanoparticles are used in the manufacture of
disinfectant, anti-inflammatory, and antidiabetic agents. Zinc
oxide nanoparticles are used in the field of agriculture,
medicine, and textile industries due to its antibacterial
activity (12).

On comparing the work of Abdulrazzak, Yaseen, Maha,
Mohammed demonstrates that zinc oxide nanoparticles using
aqueous extract of Deverra tortuosa  the zinc oxide
nanoparticle was analyzed using Rigol ultra 3660 UV vis
spectroscopy, and cytotoxicity was evaluated using MTT
colorimetric assay with 96 well plates under a sterile
condition. Zinc nanoparticle’s presence was assessed by UV
spectrophotometric analysis, FTIR spectroscopic analysis, X-
ray diffraction pattern. The most common application of zinc
oxide is in sunscreen. The zinc oxide formed on graphene oxide
shows high capacity and high rate performance and cycling
stability due to the incorporation of nanoparticles. Ginger
oleoresin has volatile oils which are rich in terpenes, esters,
aldehydes, ketones, alcohols and phenols. Terpenes, phenols
and aldehydes exhibit broad antimicrobial spectrum and
bacteriostatic and bactericidal properties which is the reason
for ginger oleoresin to exhibit antimicrobial properties.
Previously our team has conducted numerous studies including
other oleoresins (13)-(14). Our team has extensive knowledge
and research experience that has translated into high quality
publications (15-19)(20)

The limitation of the study includes small sample size and only
4 test oral pathogens were used. The future scope of the study
is many more properties of ginger oleoresin assessed to be used
in the betterment of the oral cavity. Various nanoformulations
like mouthwash, toothpaste, and oral gels can be developed
which are economical, productive and safe.

CONCLUSION

The results show that zinc oxide nanoparticles synthesized by
ginger oleoresin exhibited high antibacterial and antifungal
properties(21-30). Thus ginger oleoresin can be used to treat

gingivitis, plaque, oral thrush, denture stomatitis can be
treated.
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