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A Comprehensive Study on Zinc Oxide Nanoparticles: Synthesis,
Characterization, Evaluation and Microbiological Insights

Sonawane Vijayraj Narendra'*, Pathan Amjadkhan? and Sonawane Deepak Devidas®

!Department of Pharmaceutical Sciences, Shri Jagdishprasad Jhabarmal Tibrewala University, Jhunjhunu, Rajasthan
333010, India

*Department of Pharmacy, Shri Jagdishprasad Jhabarmal Tibrewala University, hunjhunu, Rajasthan 333010, India
Department of Pharmaceutical Sciences, Shree Shakti Shaikshanik Sanstha’s, Divinecollege of Pharmacy, Satana,
Nashilk, Maharashtra 423301, India

*Corresponding Author
Received: 2* February, 2024; Accepted: 22 April, 2024; Published online: 1* May, 2024

https://doi.org/10.33745 /ijzi.2024.v10i01.069

Abstract: Over the past ten years, nanoscale science and technology have become revolutionary areas of study. Due
to their ability to withstand challenging processing circumstances, inorganic materials like metal oxides and metals
have received an attention in the past 10 years. Metal oxides like zinc oxide, calcium oxide, titanium dioxide, and
magnesium oxide are important inorganic materials that are generally considered safe for use by humans and
animals. Due to their antibacterial qualities, zinc oxide and silver nanoparticles have been used as an eflective
approach for preventing infectious infections. Shape, crystallinity, composition. and morphology are the primary
determinants of the intrinsic properties of metal nanoparticles. In this research, sodium hydroxide, zinc nitrate and
soluble starch were used as precursors and stabilising agents in the chemical creation of zinc oxide nanoparticles.
Then zinc oxide nanoparticles were characterized for evaluation of their properties. The Zn0O nanoparticle assay,
TEM, UV-visible spectroscopy, SEM, EDX, antimicrobial test, and Malvern size distribution report were used to
characterize the zinc oxide nanoparticles. The average particle size of zinc oxide nanoparticles was found to be 10-
40 nm. The antibacterial activity of the zinc oxide nanoparticles was demonstrated against Candida albicans [CA),
Escherichia coli {EC), Staphylococcus aureus (SA), and Pseudomenas aeruginosa (PA). During comparison of zone of
inhibition it was observed that the zinc oxide nanoparticles show strong antimicrobial activity than zinc oxide
powder.

Keywords: Metal Nanoparticles, Characterization, Skin diseases, Antibacterial activity, Nanosize, Candida albicans,
Escherichia coli, Staphyilococcus aureus, Pseudomenas aeruginosa

Citation: Sonawane Vijayraj Narendra, Pathan Amjadkhan and Sonawane Deepak Devidas: A comprehensive study
on zinc oxide nanoparticles: synthesis, characterization, evaluation and microbiological insights. Intern. . Zool
Invest. 10{1): 647-655, 2024.

https://doi.org/10.33745/ijzi.2024.v10i01.069

re"‘,' This s an Open Access Article licensed under a Creative Commons Lwcense Attribution 4.0 International (CC-BY). it

allows unrestricted use of articles in any medium, reproduction and distribution by providing adequate credit to the
author (s) and the source of publication
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Quantification of Active Phytoconstituents in Ethanolic Extract of
Mentha piperita by Modern Analytical Tools

Shital ). Patil*!, Khemchand R. Surana’ and Sunil K. Mahajan®

1.1 Department of Pharmaceutical Chemistry, Mahatma Gandhi Vidyamandir's Pharmacy College, Panchavati, Nashik - 422 003,
Mah-rdltra India
! Department of Pharmaceutical Chemistry, St kti Shaksh Sumblmcmgedwmmrnoadsun
Nashik - 423 301, Maharashitra, India

Received: 18 Dec 2023, Revised accepted: 06 Apr 2024

Abstract

The present study investig: the quali and quantitative analysis of the bioactive constituents mostly preservative
of medicinally important selected plant. The quantitative method for ethanolic extract of Mentha Piperita [Extract 3A)
was developed using spectroscopic methods such as UV spectroscopy, IR spectroscopy, GCMS, also chromatographic
methods such as TLC, HPTLC. The present active phytoconstituents in Mentho piperita that possess antimicrobial and
antifungal activity are Menthol and Pulegone. The modern tools like gas chromatography and mass spectroscopy are
excellently work to analyses phytoconstituents from natural herb extract. Using this technique, it is very easy to achieve
separation of both active constituent with full m/z range. In GC method the experiment was done on thermofischer
instrument using chromeleon software. The column DB-1 (25m=0_32mmx1.0um) was used as stationary phase and
mobile phase was helium is used with optimized flow rate. in GCMS method Stationary phase was Rxi-5ms, Restek {30
m x 0.25 mm x 0.25 um) and mobile phase was helium with 1.4ml/minute flow rate. The validation key parameters were
also performed. After quantification by modern analytical tool the Extract 3A shows presence of active phytochemical in
ratio of 1:10 equivalency with that of standard drug.

Key wonds: Quantitative analysis, Chromatography, Spectroscopy, Analysis of phytoconstituents, Hyphenated
technigues, Herbal formulation

Natural active ingredients or phytoconstituents are
extracted nowadays using modern sophisticated extraction
methods. These active phyloconstiuents possess medicinal
importance and need 10 be incorparated in formulation in food
and pharmacestical industry. The potential and acceptance of
these formulation are gaining importance over chemically
synthesized drug formulation [1]. The active chemicnl

technique also has application of qualitative analysis in herbal
formulation industry |5-10}.

Several commonly used natural spices like clove,
cinnamon, black pepper, and garlic. known for their
antimicroblal and antioxidant peoperties. are being added 10
formulations as preservatives. These natural additives offer
potentlal benefits and are preferred over synthetic preservatives

constituent which are having antimicrobial and
properties are wtilized in herbal formulation as preservatives
Thus, utilization most of commonly used natural spices like
clove (Syzygium aromaticwn), cinnamon { Cinnansomam
zevlancium Nees), black pepper (Piper nigrum 1.). garlic
(Allum sativum 1.). have been added in formulation as
preservatives |2]. Preliminary examination of extract often
fumishes important  information. which simplifies further
course of analysis. Although these tests are not conclusive but
sometimes, they give quite imporant clues for the presence of
phytoconstituents  meant  for  formulation (3] Gas
chromatography technique is cost effective while GCMS is the
hyphenated technique with chromatographic and spectroscopic
application gives accurate quantification of present active
chemical constituents [4]. To attaln separation with all other
Iimpurities can be done with gas chromatography, thus this

11). Preliminary examination of extracts provides valuable
information for further analysis. While these tests may not be
conclusive, they often offer clues regarding the
presence of phytoc bile for I L [12]. Gas
chromatography (GC) Is a cost-effective technique used for
separation, while gas chromatography - nmsprnmru-v (GC-

MS) Is a hyphenated technique combi and
spectroscople applications, providing accurate qulnllnul!nn of
active chemical constituents [13-15]. GC also finds application
in qualitative analysis within the herbal formulation industry.

alding in separating active constituents from impurities |16-20).
Overall, these modem analytical techniques contribute to the

devel nt and quality ¢ of nawral formulations in
the food and pharmaceutical sectors,
MATERIALS AND METHODS

*Correspondence to: Shital J. Patil, E-mail: sjpmgvpc@gmail.com; Tel: +91 9011052003
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ORIGINAL ARTICLE

Exploring The Therapeutic Potential of Rubia cordifolia:
Extraction, Phytochemical Evaluation and Microbiological
Perspectives

Vijayraj N. Sonawane'*, Amjadkhan Pathan’, Deepak D. Sonawane*
Department of Pharmaceutical Sciences, Shri Jagdishprasad Jhabarmal Tibrewala University, Jhunjhunu,
Rajasthan-333001
‘Department of Pharmacy, Shri Jagdishprasad |habarmal Tibrewala University, [hunjiunu, Rajasthan-
333001
‘Department of Pharmaceutical Sciences, Shree Shakti Shaikshanik Sanstha's, Divine college of Pharmacy.
Satana, Dist - Nashik, Maharashtra - 423301
*Corresponding Author's Email: sonawanevijayraj@gmailcom
ORCID ID: https: //orcid.org/0009-0003-6106-9490

ABSTRACT

Exploring plant extructs for their therapeutic effects is becoming more popular as people become more aware of and
choose natural medicines. Indian madder, also known as Rubia cordifolia, has long been used in ayurvedic medicine (o
treat a variety of skin conditions. In this research work the extract of Rubia cordifolia is evaluated to know the octive
constituents present in crude drug. During the phytochemical screening of alcoholic extroct of Rubie cordifolia, the tests
for alkaloids, Tannins, Phenolic compounds and Flavonoids wes found negative.  In case of glycosides, the tests for
anthroguinone glycosides was found positive. Thus from this, we can concluded that the tested alcoholic extract of Rubia
cordifulia contains anthraquinone glycasides. The same extract is also evaluated for its antimicrobial activity and &
found to be active against pseudomonas aeruginasa, Staphylococcus aureus, Escherichia coll end Candsda albicons. Thus
this study reflects the potential antimicrobial activity of Rubio cordifolia present due to anthraquinoine glycosides and it
opens the apportunity for multiple formulation to use Rubia cordifolia extroct as an active constitute to make effective
antimicrobiol effect

Keywords: Traditional medicines, Rubia cordifolia, Extraction, phytochemical screening antimicrobial activity.

Recelved 24.09.2023 Revised 01.10.2023 Accepted 06.12.2023
How to cite this article:

Vijayraj N. S. Amjadkhan P, Deepak D. S. Exploring The Therapeutic Potential of Rubi cordifolie: Extraction,
Phytochemical Evaluation and Microbiological Perspectives Adv. Blores, Vol 15 (1) January 2024: 171-177

INTRODUCTION

The antibacterial and antifungal infection of the skin is common problem in whole world. These infections
should treat by using systemic or topical antibiotics. The systemic treatment is more critical as it creates
many severe adverse effects [1). Thus, topical antibiotic treatment is one of the better options to treat the
topical infections. However, the consistent use of antibiotics produces the resistance within the bacteria.
In addition, this multi-drug resistant bacteria and fungus is the main problem in treating infectious
diseases. The amount of multi drug resistant bacteria and fungus is increasing rapidly. Therefore, it is
urgently necessary to create new, powerful antimicrobial drugs that can stop these bacteria and fungi that
are resistant to a variety of medications |2].

As more infectious diseases develop resistance to synthetic medications, finding new antibiotics is a
global problem facing the pharmaceutical and research sectors. The improper use of orthodox medicines
has led to problems with resistance, pollution, and environmental degradation. As a result, there is a
growing interest in nature as a source of safer and more effective alternatives for treating human

ABR Vol 15 [1] january 2024 171|Page @ 2024 Author
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Devidas Sonawane 5.Dr. Dhananjay Machhindra Patil 6.Mr. Vijayraj Narendra
Sonawane.
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In pursuance of and subject to the provisions of the Designs Act, 2000and!he
Designs Rules, 2001.
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Shreeshakti Shaikshanik Sanstha’s
DIVINE COLLEGE OF PHARMACY

Nampur Road, Satana, Tal. Baglan, Dist. Nashik-423301 (M.S.)
Phone: (02555) 226009 E-mail: divinecop15@gmail.com Web: www.divinepharmacy.in
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gt B anen & Be dena uf & afvim Rsnge o WEARABLE PERSONAL HEALTH, ACTIVITY

AND LIFESTYLE TRACKING DEVICE @ wdfum &, ® uohwrer, #+fi 10-04 4 1.Dr. Raj
Kumar Keservani 2. Mr. Eknath Damu Ahire 3.Mr. Abhishek Sharma 4.Dr. Bhushan
Rajendra Rane 5.Dr. Amit Kishor Srivastava 6.Dr. Pratlbha Pal 7.Mr. Khemchand
Rajendra Surana 8.Mr. Vijayraj Narendra Sonawane 9.Dr. Garima Kapoor # am #
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Certified that the design of which a copy is annexed hereto has been registamd as of
the number and date given above in class 10-04 in respect of the application of such
design to WEARABLE PERSONAL HEALTH, ACTIVITY AND LIFESTYLE TRACKING
DEVICE in the name of 1.Dr. Raj Kumar Keservani 2. Mr. Eknath Damu Ahire 3.Mr.
Abhishek Sharma 4.Dr. Bhushan Rajendra Rane 5.Dr. Amit Kishor Srivastava 6.Dr.
Pratibha Pal 7.Mr. Khemchand Rajendra Surana 8.Mr. Vijayraj Narendra Sonawane
9.Dr. Garima Kapoor.
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? In pursuance of and subject to the provisions of the Designs Act, 2000 and the
s Designs Rules, 2001.
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Shreeshakti Shaikshanik Sanstha’s

DIVINE COLLEGE OF PHARMACY

Nampur Road, Satana, Tal. Baglan, Dist. Nashik-423301 (M.S.)
Phone: (02555) 226009 E-mail: divinecop15@gmail.com Web: www.divinepharmacy.in
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s P e B B e o § o femgs S PORTABLE MELTING POINT APPARATUS 3

wifes B, @ dfrerm, A 10-04 ¥ 1.Prof. Khemchand Rajendra Surana 2. Miss Leena
Vijay Savale 3.Mr. Jayesh Sanjay Aher 4.Dr. Dhananjay Machhindra Patil 5.0r.

Deepak Devidas Sonawane 6.Mr. mvujmminiﬁummmi 2
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Certified that the design of which a copy is annexed hereto has been i'eglmerad as of
the number and date given above in class 10-04 in respect of the application of such
design to PORTABLE MELTING POINT APPARATUS in the name of 1.Prof. Khemchand
Rajendra Surana 2. Miss Leena Vijay Savale 3.Mr. Jayesh Sanjay Aher 4.Dr.
Dhananjay Machhindra Patil 5.Dr. Deepak Devidas Sonawane 6.Mr. Shivraj Popat
Jadhav.
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In pursuance of and subject to the provisions of the Designs Act, 2000 and the
Designs Rules, 2001.
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DIVINE COLLEGE OF PHARMACY

Nampur Road, Satana, Tal. Baglan, Dist. Nashik-423301 (M.S.)
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wifer Fear o B P s oft 3 aPfa feengd A PORTABLE TISSUE CARRIER @ afm B, &
defisre, #°fi  24-01 § 1.Prof. Mr. Shivraj Popat Jadhav 2. Prof.Dr. Dhananjay
Machhindra Patil 3.Prof.Dr. Deepak Devidas ‘Sonawane 4.Prof.Mr. Khemchand

Rajendra Surana # 7% ¥ sw{w dea ot mrfve A st R B

Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 24-01 in respect of the application of such
design to PORTABLE TISSUE CARRIER in the name of 1.Prof. Mr. Shivraj Popat Jadhav
2. Prof.Dr. Dhananjay Machhindra Patil 3.Prof.Dr. Deepak Devidas sgnmnane
4.Prof.Mr. Khemchand Rajendra Surana.

feomgsr sfafvgn, 2000 a1 fewng Fam, 2001 & sl et & srpeer &
In pursuance of and subject to the provisions of the Designs Act, 2000 and the
Designs Rules, 2001.
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Shreeshakti Shaikshanik Sanstha’s
DIVINE COLLEGE OF PHARMACY

Nampur Road, Satana, Tal. Baglan, Dist. Nashik-423301 (M.S.)
Phone: (02555) 226009 E-mail: divinecop15@ gmail.com Web: www.divinepharmacy.in
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suifea B arn B B dea ol § afia fewme @ DERIVATIZING REAGENT DISPENSER FOR

THIN LAYER CHROMATOGRAPHY & wiftm &, @1 deteom, &t 24-02 # 1.Dr. Sandeep B
Mundhe 2. Dr. Chandrashekhar Dinkar Patil 3.Dimple Sukhadev Shinde 4.Dr. Madhuri
Murlidhar Deshmukh 5.Mr. Manoj Ravsaheb Kadam 6.Syeda Saher Naaz 7.Vishal

Gokul Beldar # am # 3w #ea stz avhw 4 &t o mr by

Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 24-02 in respect of the application of such
design to DERIVATIZING REAGENT DISPENSER FOR THIN LAYER CHROMATOGRAPHY
in the name of 1.Dr. Sandeep B Mundhe 2. Dr. Chandrashekhar Dinkar Patil 3.Dimple
Sukhadev Shinde 4.Dr. Madhuri Murlidhar Deshmukh 5.Mr. Manoj Ravsaheb Kadam
6.Syeda Saher Naaz 7.Vishal Gokul Beldar.

FesngA wifafvan, 2000 @ feongs fgs, 2001 & stodr s & saer 0
In pursuance of and subject to the provisions of the Designs Act, 2000 and the
Designs Rules, 2001.
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A The reciprocity date (if any ) which has hoen aliowed and the name of the country. Copyright in the deipn will sebwist for ten yesrs from the dase of
i Repistration, aid may under the tormm of the Act and Rules, be extendod for a farther period of five yeans. This Comificate s not for ase in kgl
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