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ABSTRACT - Plant mediated synthesis of nanoparticles are an increasing economical demand due to the wide
applications in various areas such as electronics, catalysis, chemistry, energy, cosmetics and medicine. In the current
study, green synthesis of copper nanoparticles is carried out by using root derived callus extracts of Curcuma amada
(Mango Ginger) Roxburgh. The synthesis of CuNPs was carried out at different conditions, including pH, temperature,
concentration ratio and time. FTIR absorption spectra results concluded that the compounds attached with copper
nanoparticles could be polyphenols with aromatic ring and bound amide region. SEM analysis results revealed that the
synthesized copper nanoparticles were spherical but agglomerated in shape. XRD analysis results revealed that the size
of the copper nanoparticles derived from Curcuma amada was found to be 42 nm. The approach used for the synthesis
was eco-friendly, non-toxic, rapid and cost effective. This study provided an opportunity to synthesize CuNPs via

biological method.
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l. INTRODUCTION cell cultures. Moreover, it reduces the complex process of

Curcuma amada commonly called as Mango ginger belongs
to the family of Zingiberaceae is a unique spice having
morphological resemblance with ginger but imparts raw
mango flavour. It has huge importance in Ayurveda and
oldest system of medicine in Indian medicinal systems and
used as an alexiteric, antipyretic, aphrodisiac, diuretic,
expectorant and laxative and cure itching, skin diseases,
bronchitis, asthma, hiccough and inflammation due to
injuries treating mamilities, jaundice and urinary disease.
Curcuma Amada is mainly cultivated for its fresh edible
rhizomes have the flavour and colour of mango and seeds
which are rich in oil and proteins. C. amada rhizomes
reported to have Dbioactive compounds including
curcuminoids effective in skin allergies, it is also used in
biliousness, itching, skin diseases, bronchitis, asthma,
hiccough and inflammation due to injuries. According to the
Unani system of medicine, it is a diuretic, maturing,
emollient, expectorant, antipyretic and appetizer. It is useful
against inflammation of the mouth, ear and gleet, ulcers on
the male genitalia, scabies, lumbago and stomatitis [1].

Green synthesis of metallic nanoparticles is widely used
because of its harmless obtaining method. It uses molecules
in plants and microorganisms (bacteria, fungi) as a reducing
agent. It has the advantage of using more eco-friendly
materials, being cheaper than chemical synthesis, simpler,
more rapid and sustainable. It is preferable to use plant
extracts to obtain nanoparticles rather than using
microorganisms because of increased difficulty in preserving
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maintaining cell cultures and it is also suitable for creating
large scale synthesis of nanoparticles.

Considering the use of nanoparticles in medicine, there is an
increased need to use an eco-friendly method of obtaining as
they are regarded as the next step in battling diseases. As
Thiruvengadam et al. present, the nanoparticles obtained
with the help of plants have excellent antimicrobial,
anticancer, antidiabetic, anti-inflammatory and antioxidant
activities [2-8].

Nanoparticles exhibit completely new or improved
properties based on specific characteristics such as size,
distribution and morphology. Specific surface is relevant for
catalytic reactivity and other related properties such as
antimicrobial activity in copper nanoparticles. As specific
surface area of nanoparticles is increased, their biological
effectiveness can increase in surface energy [9-10]. Copper
has long been recognized as having an inhibitory effect
towards many bacterial strains and microorganisms
commonly present in medical and industrial processes [11].
Procedure followed and schematic presentation of copper
oxide nanoparticles is as shown in fig 1.

Il.  EXPERIMENTAL
Material and Method: -
Plant material and preparation of the extract
Fresh Curcuma amada plants with rhizome were collected

from the vegetable market of Roha Taluka of Raigad district.
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was washed twice with sterile distilled water to remove (1mM) solution separately for reduction in to Cu** ions and
medium components before grinding. Approximate 20 g of stirred at room temperature (35° C) for about 4-5 hours. The
rhizome was crushed in 100 ml of sterile distilled water in primary detection of synthesized copper nanoparticles was
mortar and pestle. The resulting extract was filtered through carried out in the reaction mixture by observing the colour
filter paper (Whatmann No.1) and used for the synthesis of change of the medium from greenish to dark brown. After Sh
copper nanoparticles. of incubation the copper nanoparticles were isolated and

concentrated by repeated (4-5 times) centrifugation of the
reaction mixture at 10,000 xg for 10 min. Procedure
10 ml of extract of Curcuma Amada (Mango Ginger) Roxb followed and schematic presentation of copper oxide
was added to 90 ml aqueous solution of copper sulphate nanoparticles is as shown in fig 1

Synthesis of copper nanoparticles

Fig 1: - Procedure followed for synthesis of copper oxide nanoparticles

1. RESULTS AND DISCUSSION
FTIR Analysis: -

To record the molecular functional vibration of chemical groups, present in the sample, Perkin-Elmer FT-IR spectrum
spectrophotometer (Shimadzu 8400) was used and operated at a resolution of 2 cm—Iranging from 4000 to 500 cm—1. Fig 2

O-H stretching vibrations, associated with the inter and intramolecular hydrogen bonding of polymeric compounds
(macromolecular associations), such as alcohols, phenols, and carboxylic acids, as in pectin, cellulose groups on the adsorbent
surface is shown by the broad absorption peak at 3421 cm—1.

The symmetric and asymmetric C—H stretching vibrations of aliphatic acids are represented by peaks at 2920 cm—1 and 2867
cm—1.

The stretching vibration band due to non-ionic carboxyl groups (-COOH, -COOCH3) is shown by the peak observed at 1471.70
cm—1, 1390 cm—1 may be attributed to carboxylic acids or their esters.

The stretching vibration of C—OH of alcoholic groups and carboxylic acids may give rise to the broad peak at 880—-1126cm—1.
All these absorption bands are matched with previous study (12-14)
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Fig. 2: FTIR Spectra of CuO nanoparticles
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XRD Analysis: - XRD characterization was conducted to determine the crystallinity of CuONPs. X-ray diffraction data (XRD)
was recorded in the 20 range of 30-80 using XRD 6000, (Shimadzu) of Cu-Ka radiation, the energy of which was 8.04 keV and
wavelength was 1.54 Fig 3.

The applied voltage was 40 kV and current was 25 mA. The crystallite size was estimated using the Scherer equation and was
found 41.17 nm. From the results, there are Prominent peaks of 20: 28.13, 30.97 and 40.38

XRD Analysis
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Fig 3: XRD spectra of synthesised CuO nanoparticles
SEM and EDX Profile: -

The CuNPs shape and size was determined by scanning electron microscopy SEM-EDS-JEOL-JSM 6390 model). SEM analysis

revealed the presence of cluster of aggregated nanoparticles with irregular shapes with some agglomeration due to sampling
preparation (fig 4). The size of the particles was calculated by SEM analysis and was found to be with an average particle
diameter of 42 nm as displayed in the size distribution histogram. The studies are matched with previous work. (15-16)

Fig 4. SEM analysis of synthesised nanoparticle

V.

CONCLUSION biosynthesized CuONPs cluster of aggregated

nanoparticles with irregular shapes with a size of 42 nm.

are

This study presents green synthesis of non-toxic and

economically viable CuONPs by using aqueous extract of
Curcuma Amada (Mango Ginger) Roxb. This material was
characterized by FTIR, XRD and SEM analysis. The
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The approach used for the synthesis was eco-friendly, non-
toxic, rapid and cost effective. This study provided an
opportunity to synthesize CuNPs via biological method.
CuONPs synthesis through this green method can contribute
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to the other fields such as green photo catalyst, drug delivery,
adsorbent, detector, and green separation science and
technology

V. REFERNCES

[1] S. Satabdi , B. Jyotirmayee, Shantiswarup Nayak,
Himansu Bhusan Samal and Gyanranjan Mahalik*
Review on Phytopharmacological Activity of Curcuma
amada Roxb. (Mango ginger) Defence Life Science
Journal, VVol. 8, No. 4, October 2023, pp. 351-362, DOI
: 10.14429/dl1sj.8.18793

[2] Crisan MC, Teodora M, Lucian M. Copper
Nanoparticles:  Synthesis and  Characterization,
Physiology, Toxicity and Antimicrobial Applications.
Applied Sciences. 2022; 12(1):141.
https://doi.org/10.3390/app12010141J.L. Esquinas-
Alcazar, P.J. Gulik. 1983. International Board for Plant
Genetic Resources, Rome.

[3] Bruna, T.; Maldonado-Bravo, F.; Jara, P.; Caro, N.
Silver nanoparticles and their antibacterial applications.
Int. J. Mol. Sci. 2021, 22, 7202.

[4] Mourdikoudis, S.; Pallares, R.M.; Thanh, N.T.
Characterization  techniques  for  nanoparticles:
Comparison and complementarity upon studying
nanoparticle properties. Nanoscale 2018, 10, 12871-
12934,

[5] Mohamed, E.A. Green synthesis of copper & copper
oxide nanoparticles using the extract of seedless dates.
Heliyon 2020, 6, e03123.

[6] Chandraker, S.K.; Lal, M.; Ghosh, M.K.; Tiwari, V.;
Ghorai, T.K.; Shukla, R. Green synthesis of copper
nanoparticles using leaf extract of Ageratum
houstonianum Mill. and study of their photocatalytic
and antibacterial activities. Nano Express 2020, 1,
010033

[7] Mousa, A. M. et al. Biosynthetic new composite
material containing CuO nanoparticles produced by
Aspergillus terreus for 47Sc separation of cancer
theranostics application from irradiated Ca target. Appl.
Radiat. Isot. 166, 109389 (2020).

[8] Antimicrobial activity of Curcuma amada extract on
Streptococcus mutans-An in vitro study.Maria JJ,
Karuppiah K, Shariff M, Mukherjee A. J Oral
Maxillofac Pathol. 2023 Apr-Jun;27(2):302-306. doi:
10.4103/jomfp.jomfp_551 22. Epub 2023  Jul
13.PMID: 37854916 Free PMC article.

[9] Mango ginger (Curcuma amada Roxb.) may alleviate
the effect of high-fat diet/streptozotocin-induced
diabetes by activation of the GSK-3p/Fyn/Nrf2
pathway. Yazici E, Sahin E, Sahin N, Tuzcu M, Sahin
K, Orhan C. Food Sci Nutr. 2023 Jul 4;11(10):6041-

4| 1IJREAMV10106114002

DOI : 10.35291/2454-9150.2024.0341

International Journal for Research in Engineering Application & Management (IJREAM)

ISSN : 2454-9150 Mol=10; Issue-06, Sep 2024

6051. doi: 10.1002/fsn3.3539. eCollection 2023 Oct.
PMID: 37823118 Free PMC article.

[10]Y. Alaa, T.M. Ghidana, A.l. Antarya, A.M. Awwad
Green synthesis of copper oxide nanoparticles using
Punicagranatum peels extract: Effect on green peach
Aphid Environ. Nanotechnol. Monit. Manage., 6 (2016),
pp. 95-99

[11] Selvaraj, S. P. Enhanced surface morphology of copper
oxide (CuO) nanoparticles and its antibacterial
activities. Mater. Today Proc
https://doi.org/10.1016/j.matpr.2020.09.574 (2020).

[12] A.S. Ethiraj, D.J. Kang Synthesis and characterization
of CuO nanowires by a simple wet chemical method
Nanoscale Res. Lett., 7 (2012), p. 70

[13] K.M. Saoud, I. Ibala, D. El Ladki, O. Ezzeldeen, S.
Saeed. Microwave assisted preparation of calcium
hydroxide and barium hydroxide nanoparticles and their
application for conservation of cultural heritage. In
Digital Heritage. Progress in Cultural Heritage:
Documentation, Preservation, and Protection (2014)
342-352.

[14] O. Mahapatra, M. Bhagat, C. Gopalakrishnan, K. Arun
achalam D, Ultrafine dispersed CuO nanoparticles and
their antibacterial activity J. Exp.
Nanosci., 3 (3) (2008), pp. 185-193

[15] M. Parlinska-Wojtan, M. Kus-Liskiewicz, J. Depciuch,
O. Sadik. Green synthesis and antibacterial effects of
aqueous colloidal solutions of silver nanoparticles using
chamomile terpenoids as a combined reducing and
capping agent Bioprocess Bio System Eng., 39 (2016),
pp. 1213-1223

[16]G. Jayakumarai, C. Gokulpriya, R. Sudhapriya, G.
Sharmila, C. MuthukumaranPhytofabrication and
characterization of monodisperse copper oxide
nanoparticles using Albizialebbeck leaf extract Appl.
Nanosci., 5 (2015), pp. 1017-1021

© 2024, IJREAM All Rights Reserved.



