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Abstract

The development of nanotechnology is a modern multidisciplinary science involving the fields of chemistry, physics, biol-
ogy, and engineering, the production of nanoparticles (NPs), both in nature and by humans. Nowadays, biogenic or green
synthesis of (NPs) using bacteria, fungi, actinomycetes, algae, and higher plants have emerged as potential nano-factories and
their applications are based on the phytochemicals of these living things. Out of various biomaterials employed for these
purposes, plant extracts have attracted much attention due to their effectiveness, availability, and green characteristics. Aloe
species can store water and important chemical constituents in their swollen and succulent leaves because of their ability to
survive in conditions such as hot and dry, which makes them a unique source of phytochemicals. Among the mostly known
phytochemical from the genus anthraqunoines are the top valuable compounds chemicals for many activities. Anthraquinones
are a class of natural compounds that consists of several hundreds of compounds that differ in the nature and positions of
substituent groups. Recently, Aloe-based nanoparticles have been utilized for their wide applications. The fabrication of NPs
by using Aloe species is due to chemical compounds present in the Aloe genus. It has been described that the plant chemical
compositions ate used for the NPs synthesis because they act as reducing, capping, and/or stabilizing agents. The influence of
additional particles of Aloe phytochemicals attached to the nanoparticle can change its overall properties. Aloeanthraquinones
have a great role in the formation and applications of Aloe-based NPs.
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Introduction these methods are not effective in many aspects. Therefore, cur-

rently, green synthesis, single-pot biomimetic, and/or biological

The development of nanotechnology is a modern multidiscipli-
nary science involving the fields of chemistry, physics, biology,
and engineering, the production of nanoparticles (NPs), both in
nature and by humans [1]. The area of nanotechnology is one of
the most dynamic views in current-day material science [2]. The
word "nanotechnology" refers to the use of matter with dimen-
sions ranging from one to a hundred nanometers at the molecular
or atomic level [3]. “Nano” is a Greek word. “Nanos”, means
“dwarf, tiny, or very small”. Nowadays, the terms like “creation,”
“exploitation,” and “synthesis” are associated with nanotechnol-
ogy [4]. A nanoparticle is characterized as a little item that acts in
the general unit as far as its transport and properties in nanotech-
nology [5]. There atre various chemical and physical methods to
synthesize nanoparticles (NPs). Among them, the sol-gel process,
chemical precipitation, chemical vapor deposition, hydrothermal,
and microwave methods have been reported mostly [6]. However,
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methods of synthesis are preferred over chemical and physical
methods due to their rapidity, eco-friendliness, non-pathogenic,
and economical attributes. Besides, these biosynthesis methods
exclude the use of high temperature, energy, pressure, and toxic
chemicals [7]. Therefore, nowadays, biogenic or green synthesis
of (NPs) using bacteria, fungi, actinomycetes, algae, and higher
plants have emerged as potential nano-factories [8-10] and their
applications are based on the phytoconstituents of these living
things. Through biosynthesis methods, nanotechnology is related
to biotechnology. This has been advanced in nanobiotechnology
which is the development of eco-friendliness and biosynthetic na-
nomaterials/nanopatticles [11].

The green synthesis of nanomaterials such as silver [12], zinc
oxide [13], magnesium oxide [14], gold [15], cerium oxide [16],

o)

copper oxide [17], titanium dioxide [18], activated carbon [19],

Department of Chemistry, College of Natural and Computational Sciences, MekdelaAmba University, PO. Box 32, Tulu Awuliya, Ethiopia.

Tel: +251935732951
Email Id: adamutizazul @gmail.com

Received: September 22, 2022
Accepted: June 10, 2023
Published: June 16, 2023

Citation: Adamu Tizazu Yadeta. Role of Anthraquinonesin the Aloe-Mediated Nanotechnology. Int | Nano Stud Technol. 2023;11(01):145-150.

Copyright: Adamu Tizazu Yadeta®2023. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,

distribution and reproduction in any medium, provided the original author and source are credited.

Adamu Tizazu Yadeta. Role of Anthraquinonesin the A/ke-Mediated Nanotechnology. Int | Nano Stud Technol. 2023;11(01):145-150.



http://scidoc.org/IJDOS.php

OPEN ACCESS

palladium [20] and tin oxide [21] has been conducted extensively
in recent years. The reasons that make green synthesis very im-
portant are due to the simple work-up procedure, environmen-
tally benign nature, reusable, low cost, and ease of isolation [22].
Nanoparticles have a novel or superior behavior with defined
shape and size. This is because of the high surface area to volume
ratio. The physicochemical parameters of nanoparticles (NPs) are
different from that of bulk or large material and single atom and
molecule [23, 24|. The size of nanoparticles (NPs) is 1-100 nm
with their unique surface, optical, electrical, magnetic, and biologi-
cal properties [25].

Out of various biomaterials employed for these purposes, plant
extracts have attracted much attention due to their effectiveness,
availability, and green characteristics 26, 27|. Additionally, it has
been noticed that the NPs prepared using plant extracts are more
stable, cheap, monodispersed, and take less time to reduce [28].
The influence of the added particles like phytocomponents such
as polysaccharides, flavanones, terpenoids, etc. attached to the na-
noparticle can change its overall properties, especially the antimi-
crobial property [29]. In addition to plant extracts have an intense
array of antioxidants such as polyphenols [30, 31], reducing sug-
ars |32], nitrogenous bases, and amino acids [33], which can pro-
duce nanoparticles of metal and metal oxide from metal ions [34].
Aloe species can store water and important chemical constitu-
ents in their swollen and succulent leaves because of their ability
to survive in conditions such as hot and dry, which makes them
a unique source of phytochemicals [35]. Aloe plants have been
widely known and used for centuries as topical and oral thera-
peutic agents due to their health, beauty, medicinal, and skin care
properties [36]. The range of chemical constituents of the Aloe
species can be used in preparing beauty and cosmetics, medici-
nal and pharmaceutical, personal care and toiletry products, and
bittering agents in alcoholic drinks, and they are also grown as
ornamental plants [38]. The phytoconstituents and bioactivity of
Aloe spp. have attracted research interest since the trade in ‘drug
aloes’, prepared from the leaf exudate, expanded rapidly in the
19th century [38]. But nowadays, the applications of Aloe plants
do not limed to the Aloe alone; it is incorporated into different
substances to give novel ideas such as chemical synthesis and drug
delivery [39]. Currently, many researchers are focused on the in-
corporation of Aloe extracts into substances such as metal/metal
oxides at the nanoscale. This is due to the Aloe species having a
variety of phytocomponents responsible for the target applica-
tion. The biological properties of Aloe such as anti-inflamma-
tory, antimicrobial, antitumoral, and antioxidant are due to vari-
ous compounds of Aloe extracts. These properties and activities
are synergistic rather than one single class of compounds [40].
Among the mostly known phytochemical from the genus anth-
raqunoines are the top valuable compounds chemicals for many
activities. Anthraquinones are a class of natural compounds that
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consists of several hundreds of compounds that differ inthe
nature and positions of substituent groups. This class of com-
poundscontains derivatives that consist of the basic structure of
9, 10 anthraquinone [41]. However, due to several complexities in
the identification of exact chemical components responsible for
the synthesis and applications of nanoparticles, the green syn-
thesis of nanoparticles becomes challenging. Moreover, there is a
lack of a comprehensive review that presents a general idea about
the roles of phytochemicals in both synthesis and applications
of Aloe-mediated NPs. Herein; the review summarizes the recent
update on these ideas somewhat. Although in all kinds of litera-
ture, the synthesized NPs were from leaves of Aloe, other parts
of the plants like flowers and roots are also rich in bioactive com-
pounds. Therefore, it is very important to synthesize NPs from
other than leaves of Aloes and identify the roles of responsible
phytochemicals in them.

Anthrauinones of Aloe

The parts of Aloe species such as leaf, root, flower, and etc have
various types of types of anthraquinones. Among these anth-
raquinonesaloesaponarin, chrysophanol, and its progenitor pre-
1,5-dihydroxy-3-hydroxy
methylanthraquinone, helminthosporin, 7-hydroxyaloe emodin,

chrysophanol,  desoxyerythrolaccin,
isoxanthorin, laccaicacid-D-methyl ester, nataloecemodin, and
its ester nataloe emodin-8-methyl ester, aloechrysone,and aloe-
saponol have been reported. Structurally, Aloeanthraquinones are
often present as O-glycosides, such as aloeemodin-11-O-rhamno-
side, aloesaponol-6-O-glucoside, nataloe emodin-2-O-glucoside,
aloesaponol-8-O-glucoside, and aloesaponol-O-methyl-4-O-glu-
coside. The hydroxylated derivatives of aloin, such as 5-hydroxy-
aloin A, 7-hydroxyaloin,and 10-hydroxyaloin B, as well as their
acetate derivatives, 5-hydroxyaloin A 6'-O-acetate,7-hydroxya-
loin-6"-O-monoacetate, and 10-hydroxyaloin-6-O-acetate have
also been identified |36, 42]. Since A.vera is the mostly studied
species, approximately 32 anthraquinones and their glycoside de-
rivatives were isolated and identified from A.vera. The isomers of
aloin A, and aloin B, two anthraquinone glucosides, are the most
abundant active constituents. However, aloe-emodin, emodin,
chrysophanol, and physcione are the four major anthraquinon-
eaglycones.Athraquinones have carbonyl groups and OH groups
which are responsible for the properties of the compounds. The
repeatedly identified Aloe anthraquinones are the one in Figure
1 [43, 44].

Aloe-Mediated Nanoparticles
Recently, Aloe-based nanoparticles have been utilized for their

wide applications. The fabrication of NPs by using Aloe species
is due to chemical compounds present in the Aloe genus [45]. In

Figure 1. Some anthraquinones isolated from A/oe species.
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works of literature, numerous Aloe-mediated NPs have been fab-
ricated along with their various applications. In Aloe-based NPs
the leaf gel [46], leaf skin (peel) [47], whole leaves [48], and/or
flower [49] of Aloe species with metal/ metal oxide have been
conducted. the metal and metal oxide of Aloe based NPs such as
silver NPs, gold NPs, selenium NPs, copper NPs, iron NPs, iron
oxide NPs, silver oxide NPs, zinc oxide NPs, magnesium oxide
NPs, titanium oxide NPs, and indium oxide NPs with vatious ap-
plications such as cytotoxicity, UV protection, antibacterial activ-
ity, catalytic activity, antibiofilm potential, photocatalytic activity,
antifungal, and antioxidant activities have been described. Aloe-
based NPs fabrication is affected by various factors such as type
of metal, different Aloe spp., method of NPs formation, temper-
ature, pH, and type of solvent used [28]. In addition to that, the
part of the Aloe plant such as leaf skin, leaf gel, leaf latex, whole
leaf, root, and flower is also a great factor to make difference in
the fabrication of Aloe-based NPs due to the phytochemicals pre-
sent in each part are different.

In the synthesis of Aloe mediated NPs, Aloe extract is prepared
separately before being added to precursors. The extracts can be
prepared from different parts of the plant such as the leaf, flower,
and root. The mature, healthy, and fresh Aloe parts are used to
utilize for this purpose. The selected part of the plant is washed
with distilled water to remove any dirt or debris on the surface
[50]. If the synthesis of NPs is based on whole leaf, the leaf ex-
tract is prepared by cutting it finely, if the skin of the plant the is
targeted, the extract is prepared by peeling off the leaf carefully
using a sharp knife and if the gel is needed, the leaf is slit longi-
tudinally into half, the skin is discarded, the gel is scraped off by
sharp-edged spoon/knife from the inner leaf into a container. If
the latex/sap part of the Aloe is the target extract, the cut leaf is
kept 45° to obtain latex. Flower and root parts of the plant are
also used to prepare Aloe extract. The identified Aloe extracts
are ground to be kept for the next steps. In the literature, there
are different methods to make extracts to store for further use.
Among the different methods, boiling the prepared extract with
distilled water for certain minutes is the common method [48-51].

Role of Anthraquinones In Aloe-Mediated Nano-
Technology

Role in synthesis

It has been described that the plant chemical compositions are
used for the NPs fabrication because they act as reducing, cap-
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ping, and/or stabilizing agents [52]. Some of these bioactive mol-
ecules act as electron shuttles in metal reduction, while other con-
stituents are responsible for the capping of resulting NPs, which
not only controls the aggregation of NPs but also results in post-
surface modification of NPs [53]. Hydroxyl and carboxylic groups
present may act as reducing agents and stabilizing agents in the
synthesis of nanoparticles [54]. The functional groups are respon-
sible for capping and stabilizing nanoparticles reduced [55]. The
size and stability of the formed nanostructure are also controlled
by the reduction mechanism. The stability of nanoparticles can
be attributed to the formation of stable bonding between metal-
lic nanoparticles and phytochemicals present in the Aloe extract
[56]. There are various roles of Aloe phytochemicals in the for-
mation of Aloe-mediatednanotechnology. However, roles such as
reducing, capping, and stabilizing agents are very important in the
synthesis and applications of Aloe-based NPs. These three prop-
erties are interrelated to one another. If the formed NPs are re-
duced or capped to precursor, then it stays stable. The stable NPs
can be applied to the target applications. There is the presence of
a -OH group in most phytochemicals obtained from Aloe spp.
and this -OH served as a reducing agent, converting metal ions
into metal/metal oxide NPs. Also, carbonyl functional groups are
present in the phytochemical of Aloe spp. play a significant role
in NPs synthesis [28]. In another study, the production of silver
nanoparticles is demonstrated by the sharp peak around 400 nm
for aloin-mediated silver nanoparticles in the UV—Vis spectrum,
which indicates the availability of reducing functional groups in
aloin [52]. The aloin (Figure 2) is an anthraquinone which has
OH groups which are responsible for the formation of Ag-aloin
complex. Figure 3 illustrates the formation of complexes with
the biomolecules, (aromatichydroxyl groups and aloin) present in
A.vera extract. The ZnO-biomolecule complex formation is due
to the linkage between the Z"* ions and the functional group hy-
droxyl that present in the biomolecules like aromatic compounds
like aloin (polyphenol) present in A. vera extract acts as the reduc-
ing agent for the ZnO NP synthesis [57].

Role in application

Researchers have demonstrated the possible mechanisms of ac-
tion of medicinal plants and their active ingredients or active
compounds, which may exert these mechanisms individually or
in combination with other compounds present in the plants [58].
The influence of additional particles of Aloe phytochemicals
attached to the nanoparticle can change its overall properties,
especially in medical applications such as antimicrobial, antican-

Figure 2. Mechanism of formation

of Ag-NP from A. vera anthraquinone.
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Figure 3. Zn*" complex formations with the biomolecules (atomatic hydroxyl groups and aloin) present in A. vera extract.
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Table 1. Anthraquinones and other phytochemicals inthe applications of Aloe-mediated nanotechnology.

Precursors Aloe spp. | Part of Aloe Applications Responsible Phytochemlcals and Ref.
functional groups
Se A.vera Leaf Antioxidant activity Hydroxyl sroups and other func- [60]
tional groups
Antibacterial li
790 A vera Leaf (skin) .t Phenolic compoun@s and other 53]
Activity phytochemicals
1 her func-
ZnO A.socotrina Leaf Antibacterial activity Hydroxy groups and other func [39]
tional groups
CuO A.vera Leaf Antibacterial activity Hydroxyl groups and other func- [61]
tional groups
Se A vera Leaf Ar.mbacterla.l a.n.d Hydroxyl groups and other func- (2]
antifungalactivities tional groups
Fe O rera eaf (ec) Cytotoxicity assess- Phenolic compounds and other 163]
s ment phytochemicals

cer, antioxidant, etc. [29]. In study, the addition of A.vera in the
nanofiber membranes (NFMs) can increase the antibacterial ef-
fect of the NFMs. This is assumed to be due to the presence of
substances such as anthraquinones in Aloe, resulting in its better
antimicrobial activity [59]. Table 1 indicates the combination of
anthraquinones with other phytochemicals as well as functional
groups in the applications of Aloe-based NPs. In this case, the
idea of responsible phytochemicals shows the role of these phy-
tochemicals in investigated applications.

From the Table 1, the hydroxyl (OH) functional group shows
the presence of anthraquinones phytochemicals. Note that the
hydroxyl (OH) functional groups present not only in anthraqui-
nones but also in many Aloe phytochemicals. Anthraquinones are
one of the phenolic compounds although phenolic compounds
are not limited to them. Generally, the anthraquinones in these
plants incorporated to other substances in order to apply for vari-
ous applications.

Conclusion

Due to the reason the unique nature of Aloe plants, Aloe-mediat-
ed nanoparticles are very important in a broad atea of study. They
have a variety of chemical compositions with chemical and bio-
logical properties. Therefore, the incorporation of the Aloe phy-
tochemicals such as anthraquinones into another substance like
metal or metal oxides make the biosynthesis of NPs which are
very necessary for all aspects than other means of NPs syntheses.
In addition to unique nature of Aloe plants, the second idea that
brings the importance of Aloe-mediated nanoparticles is the new
idea of nanotechnology. The combination of these points forms
what is known as Aloe-based nanobiotechnology. Although the

combination of Aloe phytochemicals and precursors is known,
Aloeanthraquinones have a great role in the formation and ap-
plications of Aloe-mediated nanotechnology. Nowadays; this
science has wide applications in medicine, food, environmental

protection, material preparations, etc.

References

[1]. Benelmekki M. An introduction to nanoparticles and nanotechnology. In-
Designing Hybrid Nanoparticles. 2014;1.

[2].  Reed SM, Hutchison JE. Green chemistry in the organic teaching labora-
tory: an environmentally benign synthesis of adipic acid. ] Chem Educ. 2000
Dec;77(12):1627.

[3]. Dhand C, Dwivedi N, Loh X], Ying AN, Verma NK, Beuerman RWj et al.
Methods and strategies for the synthesis of diverse nanoparticles and their
applications: a comprehensive overview. RSC Adv. 2015;5(127):105003-37.

[4].  RaiM, Yadav A, Gade A. Current trends in phytosynthesis of metal nanopar-
ticles. Crit Rev Biotechnol. 2008;28(4):277-84. PubMed PMID: 19051106.

[5].  Nagaraj G, Brundha D, Kowsalya V, Chandraleka C, Sangavi S, Jayalakshmi
R, et al. Biosynthesis of zinc doped A.verafor green nanoparticles. Materials
Today: Proceedings. 2021 Jan 1;43:3354-8.

[6]. Logeswari P, Silambarasan S, Abraham J. Ecofriendly synthesis of silver na-
noparticles from commercially available plant powders and their antibacte-
rial properties. Scientia Iranica. 2013 Jun 1;20(3):1049-54.

[7].  Gnanasangeetha D, SaralaThambavani D. One pot synthesis of zinc oxide
nanoparticles via chemical and green method. Res ] Mater Sci. 2013;1(7):1-8.

[8]. Husen A, Siddiqi KS. Phytosynthesis of nanopatticles: concept, controversy
and application. Nanoscale Res Lett. 2014 May 12;9(1):229. PubMed PMID:
24910577.

[9].  Sharma S, Kumar K. A.veraleaf extract as a green agent for the synthesis of
CuO nanoparticles inactivating bacterial pathogens and dye. ] Dispersion Sci
Technol. 2020;42(13):1-13.

[10]. Bachheti RK, Abate L, DeeptiBachheti A, Madhusudhan A, Husen A.
Algae- fungi-, and yeast-mediated biological synthesis of nanoparticles and
their various biomedical applications. Handbook of Greener Synthesis of
Nanomaterials and Compounds. Elsevier. 2021;701-734.

[11]. Thongam DD, Chaturvedi H. Effect of biochemical compounds on ZnO
nanomaterial preparation using aloe vera and lemon extracts. Materials To-

Adamu Tizazu Yadeta. Role of Anthraquinonesin the A/ke-Mediated Nanotechnology. Int | Nano Stud Technol. 2023;11(01):145-150.

148



http://scidoc.org/IJDOS.php
https://www.researchgate.net/publication/300724598_An_introduction_to_nanoparticles_and_nanotechnology
https://www.researchgate.net/publication/300724598_An_introduction_to_nanoparticles_and_nanotechnology
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+Chemistry+in+the+organic+teaching+laboratory%3A+an+environmentally+benign+synthesis+of+adipic+acid&btnG=#d=gs_cit&t=1686299899718&u=%2Fscholar%3Fq%3Dinfo%3AsZjnJH36dH8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+Chemistry+in+the+organic+teaching+laboratory%3A+an+environmentally+benign+synthesis+of+adipic+acid&btnG=#d=gs_cit&t=1686299899718&u=%2Fscholar%3Fq%3Dinfo%3AsZjnJH36dH8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+Chemistry+in+the+organic+teaching+laboratory%3A+an+environmentally+benign+synthesis+of+adipic+acid&btnG=#d=gs_cit&t=1686299899718&u=%2Fscholar%3Fq%3Dinfo%3AsZjnJH36dH8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Methods+and+strategies+for+the+synthesis+of+diverse+nanoparticles+and+their+applications%3A+a+comprehensive+overview.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Methods+and+strategies+for+the+synthesis+of+diverse+nanoparticles+and+their+applications%3A+a+comprehensive+overview.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Methods+and+strategies+for+the+synthesis+of+diverse+nanoparticles+and+their+applications%3A+a+comprehensive+overview.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/19051106/
https://pubmed.ncbi.nlm.nih.gov/19051106/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biosynthesis+of+zinc+doped+A.vera+for+green+nanoparticles.+&btnG=#d=gs_cit&t=1686300339964&u=%2Fscholar%3Fq%3Dinfo%3AG4n62Be61dEJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biosynthesis+of+zinc+doped+A.vera+for+green+nanoparticles.+&btnG=#d=gs_cit&t=1686300339964&u=%2Fscholar%3Fq%3Dinfo%3AG4n62Be61dEJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biosynthesis+of+zinc+doped+A.vera+for+green+nanoparticles.+&btnG=#d=gs_cit&t=1686300339964&u=%2Fscholar%3Fq%3Dinfo%3AG4n62Be61dEJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Eco+friendly+synthesis+of+silver+nanoparticles+from+commercially+available+plant+powders+and+their+antibacterial+properties.+&btnG=#d=gs_cit&t=1686300514915&u=%2Fscholar%3Fq%3Dinfo%3A2AxN0DzZEgEJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Eco+friendly+synthesis+of+silver+nanoparticles+from+commercially+available+plant+powders+and+their+antibacterial+properties.+&btnG=#d=gs_cit&t=1686300514915&u=%2Fscholar%3Fq%3Dinfo%3A2AxN0DzZEgEJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Eco+friendly+synthesis+of+silver+nanoparticles+from+commercially+available+plant+powders+and+their+antibacterial+properties.+&btnG=#d=gs_cit&t=1686300514915&u=%2Fscholar%3Fq%3Dinfo%3A2AxN0DzZEgEJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=One+pot+synthesis+of+zinc+oxide+nanoparticles+via+chemical+and+green+method&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=One+pot+synthesis+of+zinc+oxide+nanoparticles+via+chemical+and+green+method&btnG=
https://pubmed.ncbi.nlm.nih.gov/24910577/
https://pubmed.ncbi.nlm.nih.gov/24910577/
https://pubmed.ncbi.nlm.nih.gov/24910577/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A.vera+leaf+extract+as+a+green+agent+for+the+synthesis+of+CuO+nanoparticles+inactivating+bacterial+pathogens+and+dye.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A.vera+leaf+extract+as+a+green+agent+for+the+synthesis+of+CuO+nanoparticles+inactivating+bacterial+pathogens+and+dye.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A.vera+leaf+extract+as+a+green+agent+for+the+synthesis+of+CuO+nanoparticles+inactivating+bacterial+pathogens+and+dye.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Algae-%2Cfungi-%2C+and+yeast-mediated+biological+synthesis+of+nanoparticles+and+their+various+biomedical+applications.+&btnG=#d=gs_cit&t=1686302952741&u=%2Fscholar%3Fq%3Dinfo%3Ae7OLyAqQXkwJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Algae-%2Cfungi-%2C+and+yeast-mediated+biological+synthesis+of+nanoparticles+and+their+various+biomedical+applications.+&btnG=#d=gs_cit&t=1686302952741&u=%2Fscholar%3Fq%3Dinfo%3Ae7OLyAqQXkwJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Algae-%2Cfungi-%2C+and+yeast-mediated+biological+synthesis+of+nanoparticles+and+their+various+biomedical+applications.+&btnG=#d=gs_cit&t=1686302952741&u=%2Fscholar%3Fq%3Dinfo%3Ae7OLyAqQXkwJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Algae-%2Cfungi-%2C+and+yeast-mediated+biological+synthesis+of+nanoparticles+and+their+various+biomedical+applications.+&btnG=#d=gs_cit&t=1686302952741&u=%2Fscholar%3Fq%3Dinfo%3Ae7OLyAqQXkwJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+biochemical+compounds+on+ZnO+nanomaterial+preparation+using+aloe+vera+and+lemon+extracts.+&btnG=#d=gs_cit&t=1686303148149&u=%2Fscholar%3Fq%3Dinfo%3AYHOTDAqFUlsJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+biochemical+compounds+on+ZnO+nanomaterial+preparation+using+aloe+vera+and+lemon+extracts.+&btnG=#d=gs_cit&t=1686303148149&u=%2Fscholar%3Fq%3Dinfo%3AYHOTDAqFUlsJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den

OPEN ACCESS

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

20].

[21].

[22].

23].

24].

25].

26].

[27].

28].

29].

[30].

31].

32].

33].

day: Proceedings. 2021 Jan 1;44:4299-304.

Ravichandran V, Vasanthi S, Shalini S, Shah SAA, Tripathy M, Paliwal N.
Green synthesis, characterization, antibacterial, antioxidant and photocata-
lytic activity of Patkiaspeciosa leaves extract mediated silver nanoparticles.
Results Phys. 2020;15:102565.

Rajabi HR, Naghiha R, Kheitizadeh M, Sadatfaraji H, Mirzaei A, Alvand
ZM. Microwave assisted extraction as an efficient approach for biosynthesis
of zinc oxide nanoparticles: Synthesis, characterization, and biological prop-
erties. Mater SciEng C Mater Biol Appl. 2017 Sep 1;78:1109-1118. PubMed
PMID: 28575946.

Ramanujam K, Sundrarajan M. Antibactetial effects of biosynthesized MgO
nanoparticles using ethanolic fruit extract of Emblica officinalis. ] Photo-
chemPhotobiol B. 2014 Dec;141:296-300. PubMed PMID: 25463681.

Patra JK, Kwon Y, Back KH. Green biosynthesis of gold nanoparticles by
onion peel extract: Synthesis, characterization and biological activities. Ad-
vPowder Technol. 2016 Sep 1;27(5):2204-13.

Rajeshkumar S, Naik P. Synthesis and biomedical applications of Cerium
oxide nanoparticles - A Review. Biotechnol Rep (Amst). 2017 Nov 29;17:1-5.
PubMed PMID: 29234605.

Vidovix TB, Quesada HB, Januario EF, Bergamasco R, Vieita AM. Green
synthesis of copper oxide nanoparticles using Punicagranatum leaf ex-
tract applied to the removal of methylene blue. Mater Lett. 2019 Dec
15;257:126685.

Dobrucka R. Synthesis of Titanium Dioxide Nanopatticles Using Echina-
cea purpureaHerba. Iran | Pharm Res. 2017;16(2):756-762. PubMed PMID:
28979329.

Karnan M, Subramani K, Sudhan N, Ilayaraja N, Sathish M. Aloe vera De-
rived Activated High-Sutface-Area Carbon for Flexible and High-Energy
Supercapacitors. ACS Appl Mater Interfaces. 2016 Dec 28;8(51):35191-
35202. PubMed PMID: 27977134

Nasrollahzadeh M, Sajjadi M, Dadashi J, Ghafuri H. Pd-based nanoparticles:
Plant-assisted biosynthesis, characterization, mechanism, stability, catalytic
and antimicrobial activities. Adv Colloid Interface Sci. 2020 Feb;276:102103.
PubMed PMID: 31978638.

Matussin S, Harunsani MH, Tan AI, Khan MM. Plant-extract-mediated
SnO2 nanoparticles: synthesis and applications. ACS Sustainable Chem Eng.
2020 Feb 7;8(8):3040-54.

Mashrai A, Khanam H, Aljawfi RN. Biological synthesis of ZnO nanoparti-
cles using C. albicans and studying their catalytic performance in the synthe-
sis of steroidal pyrazolines. Arab ] Chem. 2017 May 1;10:51530-6.
Jeevanandam J, Barhoum A, Chan YS, Dufresne A, Danquah MK. Review
on nanoparticles and nanostructured materials: history, sources, toxicity
and regulations. Beilstein ] Nanotechnol. 2018 Apr 3;9:1050-1074. PubMed
PMID: 29719757.

Khan I, Saeed K, Khan I. Nanoparticles: Properties, applications and toxici-
ties. Arabian J. Chem. 2019 Nov 1;12(7):908-31.

Selim YA, Azb MA, Ragab I, HM Abd El-Azim M. Green Synthesis of
Zinc Oxide Nanoparticles Using Aqueous Extract of Deverratortuosa and
their Cytotoxic Activities. Sci Rep. 2020 Feb 26;10(1):3445. PubMed PMID:
32103090.

Njagi EC, Huang H, Stafford L, Genuino H, Galindo HM, Collins B, et
al. Biosynthesis of iron and silver nanoparticles at room temperature using
aqueous sorghum bran extracts. Langmuir. 2011 Jan 4;27(1):264-71. Pub-
Med PMID: 21133391.

Govindarajuk, Basha SK, Kumar VG, Singaravelu G. Silver, gold and bime-
tallic nanoparticles production using single cell protein (Spirulina platensis).
J Mater Sci. 2008;43:5115-22.

Bachheti A, Bachheti RK, Abate 1., Husen A. Current status of aloe-based
nanoparticle fabrication, characterization and their application in some cut-
ting-edge areas. S Afr ] Bot. 2022 Jul 1;147:1058-69.

Anju TR, Parvathy S, Veettil MV, Rosemary |, Ansalna TH, Shahzabanu
MM, et al. Green synthesis of silver nanoparticles from Aloe vera leaf ex-
tract and its antimicrobial activity. Materials Today: Proceedings. 2021 Jan
1;43:3956-60.

Shankar SS, Rai A, Ahmad A, Sastry M. Rapid synthesis of Au, Ag, and bi-
metallic Au core-Ag shell nanoparticles using Neem (Azadirachtaindica) leaf
broth. ] Colloid Interface Sci. 2004 Jul 15;275(2):496-502. PubMed PMID:
15178278.

Ahmad N, Sharma S, Alam MK, Singh VN, Shamsi SE, Mehta BR, et al.
Rapid synthesis of silver nanoparticles using dried medicinal plant of bas-
il. Colloids Sutf B Biointerfaces. 2010 Nov 1;81(1):81-6. PubMed PMID:
20656463.

Kasthuri J, Veerapandian S, Rajendiran N. Biological synthesis of silver and
gold nanoparticles using apiin as reducing agent. Colloids Surf B Biointer-
faces. 2009 Jan 1;68(1):55-60. PubMed PMID: 18977643.

Panigrahi S, Kundu S, Ghosh S, Nath S, Pal T. General method of synthesis
for metal nanoparticles. ] Nanoparticle Res. 2004 Aug;6(4):411-4.

[34].

[35].

[36].

37].

38].

39].

[45].

[46].

[47].

[48).

50].

[51].

52].

53].

[55].

[56].

https://scidoc.org/IJNST.php

Zayed MF, Eisa WH, Shabaka AA. Malvaparviflora extract assisted green
synthesis of silver nanoparticles. SpectrochimActa A MolBiomolSpectrosc.
2012 Dec;98:423-8. PubMed PMID: 23010627.

Yadeta AT. Food applications of Aloe species: A review. | Plant SciPhyto-
pathol. 2022;6:024-032.

Salehi B, Albayrak S, Antolak H, Kregiel D, Pawlikowska E, Sharifi-Rad M, et
al. Aloe Genus Plants: From Farm to Food Applications and Phytopharma-
cotherapy. Int ] Mol Sci. 2018 Sep 19;19(9):2843. PubMed PMID: 30235891.
Sbhatu DB, Berhe GG, Hndeya AG, Abdu A, Mulugeta A, Abraha HB,
et al. Hair Washing Formulations from Aloe elegansTodaro Gel: The Po-
tential for Making Hair Shampoo. AdvPharmacol Pharm Sci. 2020 Aug
29;2020:8835120. PubMed PMID: 32964207.

Grace OM, Kokubun T, Veitch NC, Simmonds MS. Characterisation of a
nataloin derivative from Aloe ellenbeckii, a maculate species from east Af-
rica. S Afr | Bot. 2008 Nov 1;74(4):761-3.

Fahimmunisha BA, Ishwarya R, AlSalhi MS, Devanesan S, Govindarajan M,
Vasecharan B. Green fabrication, characterization and antibacterial potential
of zinc oxide nanoparticles using Aloe socotrina leaf extract: A novel drug
delivery approach. ] Drug Delivery SciTechnol. 2020 Feb 1;55:101465.

. Andrea B, Dumitrita R, Florina C, Francisc D, Anastasia V, Socaci S, et al.

Comparative analysis of some bioactive compounds in leaves of different
Aloe species. BMC Chem. 2020 Oct 31;14(1):67. PubMed PMID: 33292458.

. Mohanlall V, Steenkamp P, Odhav B. Isolation and characterization of anth-

raquinone derivatives from Ceratothecatriloba (Bernh.) Hook. f. ] Med Plant
Res. 2011 Jul 18;5(14):3132-41.

. Cock IE. The Genus Aloe: Phytochemistry and Therapeutic Uses Includ-

ing Treatments for Gastrointestinal Conditions and Chronic Inflammation.
Prog Drug Res. 2015;70:179-235. PubMed PMID: 26462368.

. Kahramanoglu I, Chen C, Chen J, Wan C. Chemical constituents, antimicro-

bial activity, and food preservative charactetistics of Aloe vera gel. Agrono-
my. 2019 Dec 2;9(12):831.

. Abdissa D, Geleta G, Bacha K, Abdissa N. Phytochemical investigation of

Aloe pulchertima roots and evaluation for its antibacterial and antiplasmo-
dial activities. PLoS One. 2017 Mar 23;12(3):e0173882. PubMed PMID:
28333961.

Perumal P, Sivaraj P, Abhilash KP, Soundarya GG, Balraju P, Selvin PC.
Green synthesized spinel lithium titanatenano anode material using Aloe
Vera extract for potential application to lithium ion batteries. J Sci: Adv Ma-
ter Devices. 2020 Sep 1;5(3):346-53.

Priya GS, Kanneganti A, Kumar KA, Rao KV, Bykkam S. Biosynthesis of
cerium oxide nanoparticles using Aloe barbadensis miller gel. Int J Sci Res
Publ. 2014;4(6):1-4.

Chaudhary A, Kumar N, Kumar R, Salar RK. Antimicrobial activity of zinc
oxide nanoparticles synthesized from Aloe vera peel extract. SN Appl Sci.
2019 Jan;1(1):136.

Klinkaewnarong ], Swatsitang E, Masingboon C, Seraphin S, Maensiri S.
Synthesis and chatacterization of nanocrystallineHAp powders prepatred by
using aloe vera plant extracted solution. Current Applied Physics. 2010 Mar
1;10(2):521-5.

. Karimi J, Mohsenzadeh S. Rapid, green, and eco-friendly biosynthesis of

copper nanoparticles using flower extract of Aloe vera. Synthesis and Re-
activity in Inorganic, Metal-Organic, and Nano-Metal Chemistry. 2015 Jun
3;45(6):895-8.

Medda S, Hajra A, Dey U, Bose P, Mondal NK. Biosynthesis of silver nano-
particles from Aloe vera leaf extract and antifungal activity against Rhizopus
sp. and Aspergillus sp. Applied Nanoscience. 2015 Oct;5:875-80.

Ali K, Dwivedi S, Azam A, Saquib Q, Al-Said MS, Alkhedhairy AA, et al.
Aloe vera extract functionalized zinc oxide nanoparticles as nanoantibiotics
against multi-drug resistant clinical bacterial isolates. ] Colloid Intetface Sci.
2016 Jun 15;472:145-56. PubMed PMID: 27031596.

Albeladi SS, Malik MA, Al-thabaiti SA. Facile biofabrication of silver nano-
particles using Salvia officinalis leaf extract and its catalytic activity towards
Congo red dye degradation. ] Mater Res Technol. 2020 Sep 1;9(5):10031-44.
Okafor F Janen A, Kukhtateva T, Edwards V, Curley M. Green synthesis
of silver nanoparticles, their characterization, application and antibacterial
activity. Int ] Environ Res Public Health. 2013 Oct 21;10(10):5221-38. Pub-
Med PMID: 24157517.

. Vilchis-Nestor AR, Sanchez-Mendieta V, Camacho-Lépez MA, Gémez-Es-

pinosa RM, Camacho-Lépez MA, Arenas-Alatorre JA. Solventless synthesis
and optical properties of Au and Ag nanoparticles using Camellia sinensis
extract. Materials letters. 2008 Jun 30;62(17-18):3103-5.

Amin M, Anwar F, Janjua MRSA, Igbal MA, Rashid U. Green synthesis
of silver nanoparticles through reduction with Solanum xanthocarpum L.
berry extract: characterization, antimicrobial and urease inhibitory activities
against Helicobacter pylori. Int ] Mol Sci. 2012;13(8):9923-9941. PubMed
PMID: 22949839.

Kanchana A, Devarajan S, Ayyappan SR. Green synthesis and characteriza-

Adamu Tizazu Yadeta. Role of Anthraquinonesin the A/e-Mediated Nanotechnology. Inz | Nano Stud Technol. 2023;11(01):145-150.

149



http://scidoc.org/IJDOS.php
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+biochemical+compounds+on+ZnO+nanomaterial+preparation+using+aloe+vera+and+lemon+extracts.+&btnG=#d=gs_cit&t=1686303148149&u=%2Fscholar%3Fq%3Dinfo%3AYHOTDAqFUlsJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis%2C+characterization%2C+antibacterial%2C+antioxidant+and+photocatalytic+activity+of+Parkia+speciosa+leaves+extract+mediated+silver+nanoparticles&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis%2C+characterization%2C+antibacterial%2C+antioxidant+and+photocatalytic+activity+of+Parkia+speciosa+leaves+extract+mediated+silver+nanoparticles&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis%2C+characterization%2C+antibacterial%2C+antioxidant+and+photocatalytic+activity+of+Parkia+speciosa+leaves+extract+mediated+silver+nanoparticles&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis%2C+characterization%2C+antibacterial%2C+antioxidant+and+photocatalytic+activity+of+Parkia+speciosa+leaves+extract+mediated+silver+nanoparticles&btnG=
https://pubmed.ncbi.nlm.nih.gov/28575946/
https://pubmed.ncbi.nlm.nih.gov/28575946/
https://pubmed.ncbi.nlm.nih.gov/28575946/
https://pubmed.ncbi.nlm.nih.gov/28575946/
https://pubmed.ncbi.nlm.nih.gov/28575946/
https://pubmed.ncbi.nlm.nih.gov/25463681/
https://pubmed.ncbi.nlm.nih.gov/25463681/
https://pubmed.ncbi.nlm.nih.gov/25463681/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+biosynthesis+of+gold+nanoparticles+by+onion+peel+extract%3A+synthesis%2C+characterization+and+biological+activities.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+biosynthesis+of+gold+nanoparticles+by+onion+peel+extract%3A+synthesis%2C+characterization+and+biological+activities.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+biosynthesis+of+gold+nanoparticles+by+onion+peel+extract%3A+synthesis%2C+characterization+and+biological+activities.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/29234605/
https://pubmed.ncbi.nlm.nih.gov/29234605/
https://pubmed.ncbi.nlm.nih.gov/29234605/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+of+copper+oxide+nanoparticles+using+Punica+granatum+leaf+extract+applied+to+the+removal+of+methylene+blue.+&btnG=#d=gs_cit&t=1686303817743&u=%2Fscholar%3Fq%3Dinfo%3AROGjppiSUOcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+of+copper+oxide+nanoparticles+using+Punica+granatum+leaf+extract+applied+to+the+removal+of+methylene+blue.+&btnG=#d=gs_cit&t=1686303817743&u=%2Fscholar%3Fq%3Dinfo%3AROGjppiSUOcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+of+copper+oxide+nanoparticles+using+Punica+granatum+leaf+extract+applied+to+the+removal+of+methylene+blue.+&btnG=#d=gs_cit&t=1686303817743&u=%2Fscholar%3Fq%3Dinfo%3AROGjppiSUOcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+of+copper+oxide+nanoparticles+using+Punica+granatum+leaf+extract+applied+to+the+removal+of+methylene+blue.+&btnG=#d=gs_cit&t=1686303817743&u=%2Fscholar%3Fq%3Dinfo%3AROGjppiSUOcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/28979329/
https://pubmed.ncbi.nlm.nih.gov/28979329/
https://pubmed.ncbi.nlm.nih.gov/28979329/
https://pubmed.ncbi.nlm.nih.gov/27977134/
https://pubmed.ncbi.nlm.nih.gov/27977134/
https://pubmed.ncbi.nlm.nih.gov/27977134/
https://pubmed.ncbi.nlm.nih.gov/27977134/
https://pubmed.ncbi.nlm.nih.gov/31978638/
https://pubmed.ncbi.nlm.nih.gov/31978638/
https://pubmed.ncbi.nlm.nih.gov/31978638/
https://pubmed.ncbi.nlm.nih.gov/31978638/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plant-extract-mediated+SnO2+nanoparticles%3A+synthesis+and+applications&btnG=#d=gs_cit&t=1686305037283&u=%2Fscholar%3Fq%3Dinfo%3A4TaSe8Ru9PAJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plant-extract-mediated+SnO2+nanoparticles%3A+synthesis+and+applications&btnG=#d=gs_cit&t=1686305037283&u=%2Fscholar%3Fq%3Dinfo%3A4TaSe8Ru9PAJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plant-extract-mediated+SnO2+nanoparticles%3A+synthesis+and+applications&btnG=#d=gs_cit&t=1686305037283&u=%2Fscholar%3Fq%3Dinfo%3A4TaSe8Ru9PAJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biological+synthesis+of+ZnO+nanoparticles+using+C.+albicans+and+studying+their+catalytic+performance+in+the+synthesis+of+steroidal+pyrazolines&btnG=#d=gs_cit&t=1686305142456&u=%2Fscholar%3Fq%3Dinfo%3A0vvv5bp4GacJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biological+synthesis+of+ZnO+nanoparticles+using+C.+albicans+and+studying+their+catalytic+performance+in+the+synthesis+of+steroidal+pyrazolines&btnG=#d=gs_cit&t=1686305142456&u=%2Fscholar%3Fq%3Dinfo%3A0vvv5bp4GacJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biological+synthesis+of+ZnO+nanoparticles+using+C.+albicans+and+studying+their+catalytic+performance+in+the+synthesis+of+steroidal+pyrazolines&btnG=#d=gs_cit&t=1686305142456&u=%2Fscholar%3Fq%3Dinfo%3A0vvv5bp4GacJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/29719757/
https://pubmed.ncbi.nlm.nih.gov/29719757/
https://pubmed.ncbi.nlm.nih.gov/29719757/
https://pubmed.ncbi.nlm.nih.gov/29719757/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nanoparticles%3A+properties%2C+applications+and+toxicities.+&btnG=#d=gs_cit&t=1686305301564&u=%2Fscholar%3Fq%3Dinfo%3ACTDQ4ApRCEgJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nanoparticles%3A+properties%2C+applications+and+toxicities.+&btnG=#d=gs_cit&t=1686305301564&u=%2Fscholar%3Fq%3Dinfo%3ACTDQ4ApRCEgJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/32103090/
https://pubmed.ncbi.nlm.nih.gov/32103090/
https://pubmed.ncbi.nlm.nih.gov/32103090/
https://pubmed.ncbi.nlm.nih.gov/32103090/
https://pubmed.ncbi.nlm.nih.gov/21133391/
https://pubmed.ncbi.nlm.nih.gov/21133391/
https://pubmed.ncbi.nlm.nih.gov/21133391/
https://pubmed.ncbi.nlm.nih.gov/21133391/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Silver%2C+gold+and+bimetallic+nanoparticles+production+using+single+cell+protein+&btnG=#d=gs_cit&t=1686305589217&u=%2Fscholar%3Fq%3Dinfo%3AWvQHKYGgoYYJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Silver%2C+gold+and+bimetallic+nanoparticles+production+using+single+cell+protein+&btnG=#d=gs_cit&t=1686305589217&u=%2Fscholar%3Fq%3Dinfo%3AWvQHKYGgoYYJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Silver%2C+gold+and+bimetallic+nanoparticles+production+using+single+cell+protein+&btnG=#d=gs_cit&t=1686305589217&u=%2Fscholar%3Fq%3Dinfo%3AWvQHKYGgoYYJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Current+status+of+Aloe-based+nanoparticle+fabrication%2C+characterization%2C+and+their+application+in+some+cutting-edge+areas.+&btnG=#d=gs_cit&t=1686305666698&u=%2Fscholar%3Fq%3Dinfo%3ALXL24t3A6N0J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Current+status+of+Aloe-based+nanoparticle+fabrication%2C+characterization%2C+and+their+application+in+some+cutting-edge+areas.+&btnG=#d=gs_cit&t=1686305666698&u=%2Fscholar%3Fq%3Dinfo%3ALXL24t3A6N0J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Current+status+of+Aloe-based+nanoparticle+fabrication%2C+characterization%2C+and+their+application+in+some+cutting-edge+areas.+&btnG=#d=gs_cit&t=1686305666698&u=%2Fscholar%3Fq%3Dinfo%3ALXL24t3A6N0J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+of+silver+nanoparticles+from+A.+vera+leaf+extract+and+its+antimicrobial+activity&btnG=#d=gs_cit&t=1686309238368&u=%2Fscholar%3Fq%3Dinfo%3AnqI7c-1jsV8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+of+silver+nanoparticles+from+A.+vera+leaf+extract+and+its+antimicrobial+activity&btnG=#d=gs_cit&t=1686309238368&u=%2Fscholar%3Fq%3Dinfo%3AnqI7c-1jsV8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+of+silver+nanoparticles+from+A.+vera+leaf+extract+and+its+antimicrobial+activity&btnG=#d=gs_cit&t=1686309238368&u=%2Fscholar%3Fq%3Dinfo%3AnqI7c-1jsV8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+of+silver+nanoparticles+from+A.+vera+leaf+extract+and+its+antimicrobial+activity&btnG=#d=gs_cit&t=1686309238368&u=%2Fscholar%3Fq%3Dinfo%3AnqI7c-1jsV8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/15178278/
https://pubmed.ncbi.nlm.nih.gov/15178278/
https://pubmed.ncbi.nlm.nih.gov/15178278/
https://pubmed.ncbi.nlm.nih.gov/15178278/
https://pubmed.ncbi.nlm.nih.gov/20656463/
https://pubmed.ncbi.nlm.nih.gov/20656463/
https://pubmed.ncbi.nlm.nih.gov/20656463/
https://pubmed.ncbi.nlm.nih.gov/20656463/
https://pubmed.ncbi.nlm.nih.gov/18977643/
https://pubmed.ncbi.nlm.nih.gov/18977643/
https://pubmed.ncbi.nlm.nih.gov/18977643/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=General+method+of+synthesis+for+metal+nanoparticles.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=General+method+of+synthesis+for+metal+nanoparticles.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/23010627/
https://pubmed.ncbi.nlm.nih.gov/23010627/
https://pubmed.ncbi.nlm.nih.gov/23010627/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Yadeta+AT.+Food+applications+of+Aloe+species%3A+A+review.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Yadeta+AT.+Food+applications+of+Aloe+species%3A+A+review.&btnG=
https://pubmed.ncbi.nlm.nih.gov/30235891/
https://pubmed.ncbi.nlm.nih.gov/30235891/
https://pubmed.ncbi.nlm.nih.gov/30235891/
https://pubmed.ncbi.nlm.nih.gov/32964207/
https://pubmed.ncbi.nlm.nih.gov/32964207/
https://pubmed.ncbi.nlm.nih.gov/32964207/
https://pubmed.ncbi.nlm.nih.gov/32964207/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Characterisation+of+a+nataloin+derivative+from+Aloe+ellenbeckii%2C+a+maculate+species+from+East+Africa.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Characterisation+of+a+nataloin+derivative+from+Aloe+ellenbeckii%2C+a+maculate+species+from+East+Africa.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Characterisation+of+a+nataloin+derivative+from+Aloe+ellenbeckii%2C+a+maculate+species+from+East+Africa.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+fabrication%2C+characterization+and+antibacterial+potential+of+zinc+oxide+nanoparticles+using+Aloe+socotrina+leaf+extract%3A+a+novel+drug+delivery+approach.+&btnG=#d=gs_cit&t=1686310284436&u=%2Fscholar%3Fq%3Dinfo%3AvjFYGzz1Dv8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+fabrication%2C+characterization+and+antibacterial+potential+of+zinc+oxide+nanoparticles+using+Aloe+socotrina+leaf+extract%3A+a+novel+drug+delivery+approach.+&btnG=#d=gs_cit&t=1686310284436&u=%2Fscholar%3Fq%3Dinfo%3AvjFYGzz1Dv8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+fabrication%2C+characterization+and+antibacterial+potential+of+zinc+oxide+nanoparticles+using+Aloe+socotrina+leaf+extract%3A+a+novel+drug+delivery+approach.+&btnG=#d=gs_cit&t=1686310284436&u=%2Fscholar%3Fq%3Dinfo%3AvjFYGzz1Dv8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+fabrication%2C+characterization+and+antibacterial+potential+of+zinc+oxide+nanoparticles+using+Aloe+socotrina+leaf+extract%3A+a+novel+drug+delivery+approach.+&btnG=#d=gs_cit&t=1686310284436&u=%2Fscholar%3Fq%3Dinfo%3AvjFYGzz1Dv8J%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/33292458/
https://pubmed.ncbi.nlm.nih.gov/33292458/
https://pubmed.ncbi.nlm.nih.gov/33292458/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Isolation+and+characterization+of+anthraquinone+derivatives+from+Ceratotheca+triloba+%28Bernh.%29+Hook.f&btnG=#d=gs_cit&t=1686310507774&u=%2Fscholar%3Fq%3Dinfo%3AD7DEif1O30cJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Isolation+and+characterization+of+anthraquinone+derivatives+from+Ceratotheca+triloba+%28Bernh.%29+Hook.f&btnG=#d=gs_cit&t=1686310507774&u=%2Fscholar%3Fq%3Dinfo%3AD7DEif1O30cJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Isolation+and+characterization+of+anthraquinone+derivatives+from+Ceratotheca+triloba+%28Bernh.%29+Hook.f&btnG=#d=gs_cit&t=1686310507774&u=%2Fscholar%3Fq%3Dinfo%3AD7DEif1O30cJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/26462368/
https://pubmed.ncbi.nlm.nih.gov/26462368/
https://pubmed.ncbi.nlm.nih.gov/26462368/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chemical+Constituents%2C+Antimicrobial+Activity%2Cand+Food+Preservative+Characteristics+of+Aloe+vera+Gel+&btnG=#d=gs_cit&t=1686310725080&u=%2Fscholar%3Fq%3Dinfo%3AqLXuutd7KysJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chemical+Constituents%2C+Antimicrobial+Activity%2Cand+Food+Preservative+Characteristics+of+Aloe+vera+Gel+&btnG=#d=gs_cit&t=1686310725080&u=%2Fscholar%3Fq%3Dinfo%3AqLXuutd7KysJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chemical+Constituents%2C+Antimicrobial+Activity%2Cand+Food+Preservative+Characteristics+of+Aloe+vera+Gel+&btnG=#d=gs_cit&t=1686310725080&u=%2Fscholar%3Fq%3Dinfo%3AqLXuutd7KysJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/28333961/
https://pubmed.ncbi.nlm.nih.gov/28333961/
https://pubmed.ncbi.nlm.nih.gov/28333961/
https://pubmed.ncbi.nlm.nih.gov/28333961/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesized+spinel+lithium+titanatenano+anode+material+using+A.+vera+extract+for+potential+application+to+lithium+ion+batteries.+&btnG=#d=gs_cit&t=1686310876469&u=%2Fscholar%3Fq%3Dinfo%3AfgPfcc4HYukJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesized+spinel+lithium+titanatenano+anode+material+using+A.+vera+extract+for+potential+application+to+lithium+ion+batteries.+&btnG=#d=gs_cit&t=1686310876469&u=%2Fscholar%3Fq%3Dinfo%3AfgPfcc4HYukJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesized+spinel+lithium+titanatenano+anode+material+using+A.+vera+extract+for+potential+application+to+lithium+ion+batteries.+&btnG=#d=gs_cit&t=1686310876469&u=%2Fscholar%3Fq%3Dinfo%3AfgPfcc4HYukJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesized+spinel+lithium+titanatenano+anode+material+using+A.+vera+extract+for+potential+application+to+lithium+ion+batteries.+&btnG=#d=gs_cit&t=1686310876469&u=%2Fscholar%3Fq%3Dinfo%3AfgPfcc4HYukJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biosynthesis+of+cerium+oxide+nanoparticles+using+A.+barbadensis+Miller+gel.+&btnG=#d=gs_cit&t=1686310974118&u=%2Fscholar%3Fq%3Dinfo%3AM-_TAXLTjHAJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biosynthesis+of+cerium+oxide+nanoparticles+using+A.+barbadensis+Miller+gel.+&btnG=#d=gs_cit&t=1686310974118&u=%2Fscholar%3Fq%3Dinfo%3AM-_TAXLTjHAJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biosynthesis+of+cerium+oxide+nanoparticles+using+A.+barbadensis+Miller+gel.+&btnG=#d=gs_cit&t=1686310974118&u=%2Fscholar%3Fq%3Dinfo%3AM-_TAXLTjHAJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimicrobial+activity+of+zinc+oxide+nanoparticles+synthesized+from+A.+vera+peel+extract.+&btnG=#d=gs_cit&t=1686311227187&u=%2Fscholar%3Fq%3Dinfo%3AnXkArcIFKFUJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimicrobial+activity+of+zinc+oxide+nanoparticles+synthesized+from+A.+vera+peel+extract.+&btnG=#d=gs_cit&t=1686311227187&u=%2Fscholar%3Fq%3Dinfo%3AnXkArcIFKFUJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimicrobial+activity+of+zinc+oxide+nanoparticles+synthesized+from+A.+vera+peel+extract.+&btnG=#d=gs_cit&t=1686311227187&u=%2Fscholar%3Fq%3Dinfo%3AnXkArcIFKFUJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+characterization+of+nanocrystalline+HAp+powders+prepared+by+using+aloe+vera+plant+extracted+solution.+&btnG=#d=gs_cit&t=1686311328438&u=%2Fscholar%3Fq%3Dinfo%3AZqgasQmktcIJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+characterization+of+nanocrystalline+HAp+powders+prepared+by+using+aloe+vera+plant+extracted+solution.+&btnG=#d=gs_cit&t=1686311328438&u=%2Fscholar%3Fq%3Dinfo%3AZqgasQmktcIJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+characterization+of+nanocrystalline+HAp+powders+prepared+by+using+aloe+vera+plant+extracted+solution.+&btnG=#d=gs_cit&t=1686311328438&u=%2Fscholar%3Fq%3Dinfo%3AZqgasQmktcIJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+characterization+of+nanocrystalline+HAp+powders+prepared+by+using+aloe+vera+plant+extracted+solution.+&btnG=#d=gs_cit&t=1686311328438&u=%2Fscholar%3Fq%3Dinfo%3AZqgasQmktcIJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rapid%2C+green%2C+and+eco-friendly+biosynthesis+of+copper+nanoparticles+using+flower+extract+of+A.+vera.+Synthesis+and+Reactivity+in+Inorganic%2C+Metal-Organic%2C+and+Nano-Metal+Chemistry&btnG=#d=gs_cit&t=1686311402747&u=%2Fscholar%3Fq%3Dinfo%3A3VuN-OifxjIJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rapid%2C+green%2C+and+eco-friendly+biosynthesis+of+copper+nanoparticles+using+flower+extract+of+A.+vera.+Synthesis+and+Reactivity+in+Inorganic%2C+Metal-Organic%2C+and+Nano-Metal+Chemistry&btnG=#d=gs_cit&t=1686311402747&u=%2Fscholar%3Fq%3Dinfo%3A3VuN-OifxjIJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rapid%2C+green%2C+and+eco-friendly+biosynthesis+of+copper+nanoparticles+using+flower+extract+of+A.+vera.+Synthesis+and+Reactivity+in+Inorganic%2C+Metal-Organic%2C+and+Nano-Metal+Chemistry&btnG=#d=gs_cit&t=1686311402747&u=%2Fscholar%3Fq%3Dinfo%3A3VuN-OifxjIJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rapid%2C+green%2C+and+eco-friendly+biosynthesis+of+copper+nanoparticles+using+flower+extract+of+A.+vera.+Synthesis+and+Reactivity+in+Inorganic%2C+Metal-Organic%2C+and+Nano-Metal+Chemistry&btnG=#d=gs_cit&t=1686311402747&u=%2Fscholar%3Fq%3Dinfo%3A3VuN-OifxjIJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biosynthesis+of+silver+nanoparticles+from+A.+vera+leaf+extract+and+antifungal+activity+against+Rhizopus+sp.+and+Aspergillus+sp&btnG=#d=gs_cit&t=1686311454738&u=%2Fscholar%3Fq%3Dinfo%3AhdUVJS2SbikJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biosynthesis+of+silver+nanoparticles+from+A.+vera+leaf+extract+and+antifungal+activity+against+Rhizopus+sp.+and+Aspergillus+sp&btnG=#d=gs_cit&t=1686311454738&u=%2Fscholar%3Fq%3Dinfo%3AhdUVJS2SbikJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biosynthesis+of+silver+nanoparticles+from+A.+vera+leaf+extract+and+antifungal+activity+against+Rhizopus+sp.+and+Aspergillus+sp&btnG=#d=gs_cit&t=1686311454738&u=%2Fscholar%3Fq%3Dinfo%3AhdUVJS2SbikJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/27031596/
https://pubmed.ncbi.nlm.nih.gov/27031596/
https://pubmed.ncbi.nlm.nih.gov/27031596/
https://pubmed.ncbi.nlm.nih.gov/27031596/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Facile+biofabrication+of+silver+nanoparticles+using+Salvia+officinalis+leaf+extract+and+its+catalytic+activity+towards+congored+dye+degradation&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Facile+biofabrication+of+silver+nanoparticles+using+Salvia+officinalis+leaf+extract+and+its+catalytic+activity+towards+congored+dye+degradation&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Facile+biofabrication+of+silver+nanoparticles+using+Salvia+officinalis+leaf+extract+and+its+catalytic+activity+towards+congored+dye+degradation&btnG=
https://pubmed.ncbi.nlm.nih.gov/24157517/
https://pubmed.ncbi.nlm.nih.gov/24157517/
https://pubmed.ncbi.nlm.nih.gov/24157517/
https://pubmed.ncbi.nlm.nih.gov/24157517/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Solventless+synthesis+and+optical+properties+of+Au+and+Ag+nanoparticles+using+Camellia+sinensis+extract.+&btnG=#d=gs_cit&t=1686311738063&u=%2Fscholar%3Fq%3Dinfo%3AXV5BDxEfv6AJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Solventless+synthesis+and+optical+properties+of+Au+and+Ag+nanoparticles+using+Camellia+sinensis+extract.+&btnG=#d=gs_cit&t=1686311738063&u=%2Fscholar%3Fq%3Dinfo%3AXV5BDxEfv6AJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Solventless+synthesis+and+optical+properties+of+Au+and+Ag+nanoparticles+using+Camellia+sinensis+extract.+&btnG=#d=gs_cit&t=1686311738063&u=%2Fscholar%3Fq%3Dinfo%3AXV5BDxEfv6AJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Solventless+synthesis+and+optical+properties+of+Au+and+Ag+nanoparticles+using+Camellia+sinensis+extract.+&btnG=#d=gs_cit&t=1686311738063&u=%2Fscholar%3Fq%3Dinfo%3AXV5BDxEfv6AJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/22949839/
https://pubmed.ncbi.nlm.nih.gov/22949839/
https://pubmed.ncbi.nlm.nih.gov/22949839/
https://pubmed.ncbi.nlm.nih.gov/22949839/
https://pubmed.ncbi.nlm.nih.gov/22949839/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+and+characterization+of+palladium+nanoparticles+and+its+conjugates+from+Solanum+trilobatum+leaf+extract%2C&btnG=#d=gs_cit&t=1686311859016&u=%2Fscholar%3Fq%3Dinfo%3AjOOdMzTxvosJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den

[57].

58].

[59].

[60).

tion of palladium nanoparticles and its conjugates from Solanum trilobatum
leaf extract. Nano-micro letters. 2010 Sep;2:169-76.

Thongam DD, Chaturvedi H. Effect of biochemical compounds on ZnO
nanomaterial preparation using aloe vera and lemon extracts. Matetials To-
day: Proceedings. 2021 Jan 1;44:4299-304.

Rao PV, Nallappan D, Madhavi K, Rahman S, Jun Wei L, Gan SH. Phyto-
chemicals and Biogenic Metallic Nanoparticles as Anticancer Agents. Oxid
Med Cell Longev. 2016;2016:3685671. PubMed PMID: 27057273.

Yin J, Xu L. Batch preparation of electrospunpolycaprolactone/chitosan/
aloe vera blended nanofiber membranes for novel wound dressing, Int J
BiolMacromol. 2020 Oct 1;160:352-363. PubMed PMID: 32470578.

Vyas JA, Rana SH. Antioxidant activity and biogenic synthesis of selenium
nanoparticles using the leaf extract of Aloe vera. Int ] Curr Pharm Res.

[61].

[62].

[63].

2017;9:147-52.

Kumar PV, Shameem U, Kollu P, Kalyani RL, Pammi SV. Green synthesis of
copper oxide nanoparticles using Aloe vera leaf extract and its antibacterial
activity against fish bacterial pathogens. BioNanoScience. 2015 Sep;5:135-9.
Fardsadegh B, Jafarizadeh-Malmiri H. Aloe vera leaf extract mediated green
synthesis of selenium nanoparticles and assessment of their in vitro antimi-
crobial activity against spoilage fungi and pathogenic bactetia strains. Green
Process Synth. 2019 Jan 1;8(1):399-407.

Rahmani R, Gharanfoli M, Gholamin M, Darroudi M, Chamani J, Sadri K, et
al. Plant-mediated synthesis of superparamagnetic iron oxide nanoparticles
(SPIONS) using aloe vera and flaxseed extracts and evaluation of their cel-
lular toxicities. Ceram Int. 2020 Feb 15;46(3):3051-8.

Adamu Tizazu Yadeta. Role of Anthraquinonesin the A/e-Mediated Nanotechnology. Inz | Nano Stud Technol. 2023;11(01):145-150.

150



http://scidoc.org/IJDOS.php
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+and+characterization+of+palladium+nanoparticles+and+its+conjugates+from+Solanum+trilobatum+leaf+extract%2C&btnG=#d=gs_cit&t=1686311859016&u=%2Fscholar%3Fq%3Dinfo%3AjOOdMzTxvosJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+and+characterization+of+palladium+nanoparticles+and+its+conjugates+from+Solanum+trilobatum+leaf+extract%2C&btnG=#d=gs_cit&t=1686311859016&u=%2Fscholar%3Fq%3Dinfo%3AjOOdMzTxvosJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+biochemical+compounds+on+ZnO+nanomaterial+preparation+using+A.+vera+and+lemon+extracts.&btnG=#d=gs_cit&t=1686311927964&u=%2Fscholar%3Fq%3Dinfo%3AYHOTDAqFUlsJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+biochemical+compounds+on+ZnO+nanomaterial+preparation+using+A.+vera+and+lemon+extracts.&btnG=#d=gs_cit&t=1686311927964&u=%2Fscholar%3Fq%3Dinfo%3AYHOTDAqFUlsJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+biochemical+compounds+on+ZnO+nanomaterial+preparation+using+A.+vera+and+lemon+extracts.&btnG=#d=gs_cit&t=1686311927964&u=%2Fscholar%3Fq%3Dinfo%3AYHOTDAqFUlsJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://pubmed.ncbi.nlm.nih.gov/27057273/
https://pubmed.ncbi.nlm.nih.gov/27057273/
https://pubmed.ncbi.nlm.nih.gov/27057273/
https://pubmed.ncbi.nlm.nih.gov/32470578/
https://pubmed.ncbi.nlm.nih.gov/32470578/
https://pubmed.ncbi.nlm.nih.gov/32470578/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antioxidant+activity+and+biogenic+synthesis+of+selenium+nanoparticles+using+the+leaf+extract+of+A.+vera.+&btnG=#d=gs_cit&t=1686312101895&u=%2Fscholar%3Fq%3Dinfo%3AJVM0EaEWKocJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antioxidant+activity+and+biogenic+synthesis+of+selenium+nanoparticles+using+the+leaf+extract+of+A.+vera.+&btnG=#d=gs_cit&t=1686312101895&u=%2Fscholar%3Fq%3Dinfo%3AJVM0EaEWKocJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antioxidant+activity+and+biogenic+synthesis+of+selenium+nanoparticles+using+the+leaf+extract+of+A.+vera.+&btnG=#d=gs_cit&t=1686312101895&u=%2Fscholar%3Fq%3Dinfo%3AJVM0EaEWKocJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+of+copper+oxide+nanoparticles+using+A.+vera+leaf+extract+and+its+antibacterial+activity+against+fish+bacterial+pathogens&btnG=#d=gs_cit&t=1686312176898&u=%2Fscholar%3Fq%3Dinfo%3A8ixoOHOGKpcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+of+copper+oxide+nanoparticles+using+A.+vera+leaf+extract+and+its+antibacterial+activity+against+fish+bacterial+pathogens&btnG=#d=gs_cit&t=1686312176898&u=%2Fscholar%3Fq%3Dinfo%3A8ixoOHOGKpcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Green+synthesis+of+copper+oxide+nanoparticles+using+A.+vera+leaf+extract+and+its+antibacterial+activity+against+fish+bacterial+pathogens&btnG=#d=gs_cit&t=1686312176898&u=%2Fscholar%3Fq%3Dinfo%3A8ixoOHOGKpcJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A.+vera+leaf+extract+mediated+green+synthesis+of+selenium+nanoparticles+and+assessment+of+their+in+vitro+antimicrobial+activity+against+spoilage+fungi+and+pathogenic+bacteria+strains.+&btnG=#d=gs_cit&t=1686312231908&u=%2Fscholar%3Fq%3Dinfo%3ABI_rtXLyrdMJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A.+vera+leaf+extract+mediated+green+synthesis+of+selenium+nanoparticles+and+assessment+of+their+in+vitro+antimicrobial+activity+against+spoilage+fungi+and+pathogenic+bacteria+strains.+&btnG=#d=gs_cit&t=1686312231908&u=%2Fscholar%3Fq%3Dinfo%3ABI_rtXLyrdMJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A.+vera+leaf+extract+mediated+green+synthesis+of+selenium+nanoparticles+and+assessment+of+their+in+vitro+antimicrobial+activity+against+spoilage+fungi+and+pathogenic+bacteria+strains.+&btnG=#d=gs_cit&t=1686312231908&u=%2Fscholar%3Fq%3Dinfo%3ABI_rtXLyrdMJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A.+vera+leaf+extract+mediated+green+synthesis+of+selenium+nanoparticles+and+assessment+of+their+in+vitro+antimicrobial+activity+against+spoilage+fungi+and+pathogenic+bacteria+strains.+&btnG=#d=gs_cit&t=1686312231908&u=%2Fscholar%3Fq%3Dinfo%3ABI_rtXLyrdMJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plant-mediated+synthesis+of+superparamagnetic+iron+oxide+nanoparticles+%28SPIONs%29+using+aloe+vera+and+flaxseed+extracts+and+evaluation+of+their+cellular+toxicities&btnG=#d=gs_cit&t=1686312379175&u=%2Fscholar%3Fq%3Dinfo%3Ak97A7dVMLCUJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plant-mediated+synthesis+of+superparamagnetic+iron+oxide+nanoparticles+%28SPIONs%29+using+aloe+vera+and+flaxseed+extracts+and+evaluation+of+their+cellular+toxicities&btnG=#d=gs_cit&t=1686312379175&u=%2Fscholar%3Fq%3Dinfo%3Ak97A7dVMLCUJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plant-mediated+synthesis+of+superparamagnetic+iron+oxide+nanoparticles+%28SPIONs%29+using+aloe+vera+and+flaxseed+extracts+and+evaluation+of+their+cellular+toxicities&btnG=#d=gs_cit&t=1686312379175&u=%2Fscholar%3Fq%3Dinfo%3Ak97A7dVMLCUJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plant-mediated+synthesis+of+superparamagnetic+iron+oxide+nanoparticles+%28SPIONs%29+using+aloe+vera+and+flaxseed+extracts+and+evaluation+of+their+cellular+toxicities&btnG=#d=gs_cit&t=1686312379175&u=%2Fscholar%3Fq%3Dinfo%3Ak97A7dVMLCUJ%3Ascholar.google.com%2F%26output%3Dcite%26scirp%3D0%26hl%3Den

	Abstract
	Keywords
	Introduction
	Anthrauinones of Aloe
	Aloe-Mediated Nanoparticles
	Role of Anthraquinones In Aloe-Mediated NanoTechnology
	Conclusion
	References

