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Abstract

,Q� WKH� UHFHQW� \HDUV�� QDQRWHFKQRORJ\� KDV� HPHUJHG� DV� D� VWDWH�
RI�WKH�DUW� DQG� FXWWLQJ� HGJH� WHFKQRORJ\� ZLWK� PXOWLIDULRXV�
DSSOLFDWLRQV� LQ� D� ZLGH� DUUD\� RI� ¿HOGV�� ,W� LV� D� YHU\� EURDG� DUHD�
comprising of nanomaterials, nanotools, and nanodevices. 
$PRQJVW� QDQRPDWHULDOV�� PDMRULW\� RI� WKH� UHVHDUFK� KDV� PDLQO\�
focused on nanoparticles as they can be easily prepared and 
manipulated. Physical and chemical methods are conventionally 
used for the synthesis of nanoparticles; however, due to several 
limitations of these methods, research focus has recently shifted 
WRZDUGV� WKH� GHYHORSPHQW� RI� FOHDQ� DQG� HFR�IULHQGO\� V\QWKHVLV�
protocols. Magnetic nanoparticles constitute an important class 
RI� LQRUJDQLF�QDQRSDUWLFOHV��ZKLFK�¿QG�DSSOLFDWLRQV� LQ�GL൵HUHQW�
areas by virtue of their several unique properties. Nevertheless, 
in comparison with biological synthesis protocols for noble 
metal nanoparticles, limited study has been carried out with 
respect to biological synthesis of magnetic nanoparticles. This 
review focuses on various studies outlining the novel routes for 
biosynthesis of these nanoparticles by plant resources along with 
outlining the future scope of work in this area.
Conventional nanoparticle synthesis methods like attrition 
and pyrolysis have drawbacks such as defective surface 
formation, low production rate, high cost of manufacturing, 
and large energy requirement. Chemical synthesis methods 
(e.g., chemical reduction, sol gel technique, etc.) involve the 
usage of toxic chemicals, formation of hazardous byproducts, 
and contamination from precursor chemicals Hence, there is 
D� JURZLQJ�QHHG� WR� GHYHORS� FOHDQ�� QRQWR[LF�� DQG� HQYLURQPHQW�
friendly procedures for nanoparticle synthesis. Some of the 
distinct advantages that biological synthesis protocols have over 
the conventionally used physical and chemical methods are
�D�� FOHDQ�DQG�HFR�IULHQGO\�PHWKRG��DV�WR[LF�FKHPLFDOV�DUH�
not used 
(b) the active biological component like enzyme itself acts 
as a reducing and capping agent, thereby reducing the overall 
cost of the synthesis process 
A very wide range of biological resources like microorganisms 
(bacteria, yeast, fungi, algae, and viruses) and plants can be used 
IRU�QDQRSDUWLFOH�V\QWKHVLV��:KLOH�PLFUREH�EDVHG�SURWRFROV�KDYH�
EHHQ�GHYHORSHG�IURP�WKH�FXPXODWLYH�UHVHDUFK�H൵RUWV�RI�VHYHUDO�
DXWKRUV�� SODQW�PHGLDWHG� ELRORJLFDO� V\QWKHVLV� RI� QDQRSDUWLFOHV�
has gained importance only in the recent years . Plant extracts 

reduce the metal ions in a shorter time as compared to microbes. 
Depending upon plant type and concentration of phytochemicals, 
nanoparticles are synthesized within a few minutes or hours, 
ZKHUHDV� PLFURRUJDQLVP�EDVHG� PHWKRGV� UHTXLUH� D� ORQJHU� WLPH��
7KH�PDMRU�GUDZEDFN�RI�PLFUREH�PHGLDWHG�QDQRSDUWLFOH�V\QWKHVLV�
is the obligatory constraint of aseptic conditions, which requires 
WUDLQHG� VWD൵�� DQG� UDLVHV� WKH� VFDOLQJ�XS�FRVW��$OO� WKHVH� UHDVRQV��
along with the easy availability of plants in nature, make them 
more preferred biological resources than microbes.

Magnetic nanoparticles have emerged as a new class of important 
nanoparticles as they possess many exceptional properties 
like superparamagnetism, high coercivity, and so forth. These 
nanoparticles, when synthesized by conventional methods, have 
several limitations such as the following.
�D�� 1DQRVFDOH�]HUR�YDOHQW�LURQ�SDUWLFOHV��Q=9,��V\QWKHVL]HG�
by physical and chemical methods are highly reactive in nature 
and tend to form aggregates, which ultimately results in loss of 
reactivity .
(b) The magnetic nanoparticles synthesized by 
conventional methods cannot be used in biomedical applications 
wherein nonpolar organic solvents are used .
A review paper on microbial synthesis of magnetic nanoparticles 
has been published by Abhilash et al. Two principal 
mechanisms, namely, biologically induced mineralization 
(BIM) and biologically controlled mineralization (BCM), 
have been discussed, by which microbes synthesize iron oxide 
QDQRSDUWLFOHV��+RZHYHU�� SODQW�PHGLDWHG� V\QWKHVLV� RI� PDJQHWLF�
nanoparticles has remained a relatively unexplored research 
DUHD� ZLWK� WKH� PDMRULW\� RI� SDSHUV� EHLQJ� SXEOLVKHG� RQO\� LQ� WKH�
last two years. To the best of our knowledge, a comprehensive 
UHYLHZ�DUWLFOH�VXPPDUL]LQJ�WKH�QRWDEOH�¿QGLQJV�RI�UHVHDUFKHUV�
LQ�WKLV�¿HOG�KDV�QRW�EHHQ�SURGXFHG��7KLV�SDSHU�DLPV�WR�¿OO�WKLV�
lacuna and provide an updated consolidation of the published 
literature regarding biosynthesis of magnetic nanoparticles by 
plant resources along with its advantages and future scope of 
work in this area. The paper is divided into three main sections 
depending upon the usage of plant resources for nanoparticle 
synthesis, namely, in the form of the extract, whole plant part 
(biomass), and as a template.


