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ABSTRACT 

In recent years, nanoparticles of noble metals such as gold, silver, and palladium have drawn immense attention due 

to their wide range of new applications in various fields of industry. With regard to industry applications, inkjet 

inks containing uniform dispersions of nano-sized silver particles that are useful for creating electronic circuits and 

medical applications, such as extremely effective antibacterial agents without the toxic effects, are of particular 

interest. It is critical that the silver nanoparticles not only have nanoscale particles, but that the synthesis of the 

nanoparticles is simple and low-cost. Over the past few decades, many synthetic methods for silver nanoparticles 

have been studied. This paper aims to review different synthesis routes for silver nanoparticles and their 

applications. In particular, we mainly present several chemical approaches to preparing silver nanoparticles and 

their properties, as well as applications based on our recent studies. These nanoparticles demonstrated strong 

antibacterial action against bacteria from both Gram classes, indicating potential biological uses. The studied 

natural gum shows various activities, including: Anti-Cancer, Anti-Diabetic, Anti-HIV, Anti Oxidant, Anti-Malaria, 

Anti-Inflammatory, Anti-Hypertensive, Anti-Arthritis, Anti-Bacterial, Anti-Microbial, etc. 

 
KEY WORDS: 

natural gum, AgNPs; nanoparticles; antibacterial activity; antimicrobial activity; anticancer activity, etc. 

 

 

INTRODUCTION 

Silver nanoparticles have received their antimicrobial properties due to tremendous attention. AgNPs are used as 

biological, microbiological, plant, and reducing agents as well as capping agents. A promising and distinctive 

nanoparticle-based chemistry is AgNP-based chemistry. AgNPs are used in a variety of industries, including food, 

pharmaceuticals, consumer goods, healthcare, and industrial purposes, because of their unique chemical and 

physical properties. There is a need for more biological systems, such as those made by fungi, bacteria, and plants. 

AgNPs should be synthesized using a green, sustainable process. Aqueous tragacanth gum (Astragalus Gummifier) 

is nontoxic, regenerative, and exudative. The water-soluble components of gum have stabilizing and reducing 

effects (1). 

As a stabilizing and reducing agent, xanthan gum is used in the manufacture of AgNP. The superior antibacterial 

and catalytic capabilities of AgNPs show a large biological field potential via the green pathway (1). The 

nanoformulation of gum acacia dramatically boosts the effectiveness of pure chemicals and potential arthritis 

treatment agents(2). Tree gums, such as tragacanth, karaya, kondagogu, and gum ghatti, have outstanding 

antibacterial properties and will be essential in the future for many applications, including biotechnology, water 

purification, and renewable energy. (3) High catalytic efficiency of gum tragacanth-capped AgNPs(4). The gum 

acacia has antibacterial action on E. coli and M. luteus bacteria (5). Chitin gum has a high tensile strength and acts as 

a reinforcing agent in the composition to improve the mechanical properties of polymeric materials (6). The cashew 

gum is employed as a capping agent and has a better healing profile. (7). 
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Chitosan gum is an antibacterial application that is used to treat wounds (8). The Arabic gum is effective in 

inhibiting steel corrosion (9). The locust bean gum has good antibacterial activity against gram negative and gram 

positive bacteria (10). Guar gum is a stabilizing and surface capping agent that improves the stability and motility of 

AgNPs(11). Plant gums such as Araucaria heterophylla, Azardirachtaindica, and Prosopischiliensis have 

antibacterial and anticancer properties against the human breast cancer cell line MCF7; however, the concentrations 

used in this study were higher (12). Kondagogu gum is used as a reducing and stabilizing agent, and KG AgNPs are 

highly stable and have significant antibacterial action on both gram-class bacteria (13, 14). The novel phalated 

polymers and their derived AgNPs have potential, biotechnological applications (15). The chitosan gum improves 

the drug's ability to cross the intestine's mucous membrane (16). 

Excellent antibacterial activity against P. aeruginosa and S. aureus is exhibited by the hydrogel (17). Gum olibinum 

AgNPs can be produced in large quantities commercially using a method called synthesis (18). When used to treat 

the fish pathogens Aeromonas hydrophilic and Pseudomonas aeruginosa, Arabic gum is highly effective (19). Using 

the agar well diffusion method, piar gum produced AgNPs against 17 strains of 14 Gram-negative and Gram-

positive bacterial pathogens (20). 

Green synthesis 

Silver nitrate and a natural reducing agent are the two essential ingredients for the environmentally friendly 

synthesis of AgNPs (21–41). In most cases, a natural reducing agent or other elements already present in the cell act as 

stabilizing or capping agents, decreasing the necessity of adding these agents from outside (42). The conventional 

methods for making NPs are expensive, hazardous, and unfriendly to the environment. Therefore, experts have 

adapted green NPs synthesis techniques to solve these problems. (43). NPs have been created from natural resources 

and their components. 

Green synthesis can be classified as: 

 

a) From plants and their extracts 

 

b) From bacteria 

 

c) From fungi and 

 

d) From biopolymers. 

 

Various reducing agents have been used for the synthesis of AgNPs, which are shown in Table 1 with the 

general mechanism for the synthesis of AgNPs. 
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SOURCE 

COMPONENTS RESPONSIBLE 

FOR THE REDUCTION OF 

SILVER NITRATE 

MECHANISM FOR THE SYNTHESIS 

Plants Flavanoids, terpenoids, alkaloids, 

polyphenols, alcohol, phenolic acids, 

antioxidants, and vitamins 

Electrostatic interaction between the 

functional groups of plant extract 

constituents and Ag+ ions 

Fungi Proteins, enzymes, NADH, NADPH, 

peptides, nitrogenous 

biomacromolecules, napthoquinones, 

and anthraquinones 

Intracellular and extracellular synthesis of AgNPs 

Biopolymers Chitosan, lignin, polypeptides, alginate, cellulose, 

and protein 

Electrostatic interaction between Ag+ ions 

and polar groups attached to the polymer 

Table 1- Various constituents of plant, bacteria, fungi, and biopolymer responsible for the reduction of silver 

nitrate to AgNPs 
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Diluted solution Silver 

  

 

 

Plant Extract 

 

Aq.solution 
 

Pulicaria glutinosa plant 

Plant Extract T=2h 
Silver Nitrate Diluted solution 

Residue(AgNPs) solution 
of plant extract 

 

 

Figure 1- Green synthesis of silver nanoparticles 
 

Nanoparticles – 

Small particles known as nanoparticles range in size from 1 to 100 nanometers. Although invisible to the naked 

eye, nanoparticles have a variety of physical, chemical, and biological characteristics. The nanoparticles were 

constructed from 100 atoms. 

Classification of Nanoparticles: 

 

A nanoparticle are classified based on their morphology, chemical-physical properties and size. 

 

1. Carbon based nanoparticles 

 

2. Ceramic nanoparticles 

 

3. Metal nanoparticles 

 

4. Semiconductor nanoparticles 

 

5. Polymeric nanoparticles 

 

6. Lipid-based nanoparticles 

 

Advantages of Nanoparticles – 
 

 The nanoparticles have higher drug carriers stability and capacity. 

 

 The dose frequency reduces the nanoparticles. 
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Disadvantages of Nanoparticles – 

 The nanoparticles have limited loading the capacity of drugs. 

 

 The bio-degration of polymeric nanoparticles are slowly and cause rare systemic toxicity. 

 

Application of Nanoparticles – 

 

 In cancer therapy they are targeted to the antitumor agent. They target intracellular infection. 

The nanoparticles prolonged the drug systemic circulation. 
 

 In the vaccine adjuvent they enhance the immune response. Enhanced the bioavailability of peroralabsorption. 

 In ocular delivery they improved retention of drug. 

 

 The other application of AgNPs includes improved absorption, cross blood brain barrier and oral delivery of 

peptides. 

 

 
 

 
Figure 2- TEM images of silver nanoparticles with different shapes 
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Various uses and featured aspects 
 

 

USES FEATURED ASPECTS 

Stabilizing & Reducing Agent for Agnes 

Synthesis 

The Excellent Antibacterial Effect 

& Catalytic Capability of Agnes showed great potential in the 

biological field via the green pathway 

Antibacterial activity against the 

gramme-negative bacterium Escherichia 

coli 

The synthesizedhydro gel shows good antibacterial 

performance against gramme negative E. coli bacteria. 

Antibacterial activity, oxygen, and 

methane plasma treatment 

Vital role in the future in many applications such as water 

purification, renewal energy, and biotechnology. 

Antifungal and Antimicrobial agent AgNPs increased seed germination and improved early 

growth characteristics. 

Antibacterial activity on both the 

gramme classes of bacteria 

Play the dual role of reducing and stabilizing agents for the 

silver ions. 

Reducing and stabilizing agent antibacterial action on E. coli and M. luteus bacteria 

Reducing and capping agent The gum's inhibitory activity against gramme negative and 

positive bacteria. 

Reducing and stabilizing agent Acting as both a reducing and stabilizing agent without using 

any synthetic reagents. 

High tensile strength Reinforcing Agent by Composition for Enhancement of 

Mechanical Properties of Polymeric Materials 

Antimicrobial and inflammatory agent AgNPs are quite stable because no toxic chemicals are used 

as capping agents. 

Capping agent Cashew gum improves the healing profile. 

Wound Dressing antibacterial applications used in wound treatment 

http://www.ijnrd.org/


                                                                                                               2023 IJNRD | Volume 8, Issue 4 April 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2304319 International Journal of Novel Research and Development (www.ijnrd.org)  
 

d8 

 

Good film forming properties, stabilizing 

and suspending agents 

Gellan gum Enhance the thermal stability of anthocyanins 

Antibacterial activity Secure food safety and prolong the shelf life of packaged foods 

Reducing and stabilizing agent Based on spherical kg/peg-AgNPs, the sensitive and naked 

eye colorimetric bio-sensor for the detection of H2O2 

Reductant and stabilizer Gum tragacanth produces spherical AGNPs with a diameter 

of 13.1 nm. 

Antimicrobial activity of Escherichia coli 

and Staphylococcus aureus 

AgNPs increases its antimicrobial and anticancer properties. 

Reducing and capping agent AgNPs have significant antibacterial activity against different 

types of bacteria. 

Reducing and capping agent Agnes dispersions did  not display any cytotoxicity against 

mouse embryonic fibroblast cells. 

Antibacterial activity When compared to previous reports, this bactericidal agent is 

more potent in terms of Mice and MBC. 

Localized surface Plasmon resonance is a 

sensitive and cost-effective technique. 

Noah serves as a stabilizing agent and a reaction accelerator. 

Antibacterial activity Antibacterial activity against gram-negative and gram- 

positive bacteria 

reducing and capping agent The synthesis of AGNPs in an aqueous medium can offer 

numerous benefits, including eco-friendliness and 

biocompatibility for biomedical, pharmaceutical, and textile 

applications. 

Fruit Coating To improve the stability and motility of AGNPs stabilizer 

and surface capping agent 

Antibacterial activity, DNA degradation A potent antibacterial agent in various

 biomedical 
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 applications. 

Antibacterial Activity, Heavy Metal 

Removal 

Antibacterial activity against Gram-positive bacteria and 

exhibited anticancer activity against the human breast cancer 

cell line MCF-7, but higher concentrations were used in this 

study. 

Antimicrobial Evaluation PG-induced AGNPs against 17 strains of 14 Gram-negative 

and Gram-positive bacteria pathogens, using the agar-well 

diffusion method. 

Reducing and Stabilizing agent Efficient antibacterial activity against fish pathogens 

Aeromonashydrophilic and pseudo-monas aeruginosa 

Antibacterial Activity The hydro gel has excellent antibacterial activity against P. 

aeruginosa and S. aureus. 

Antimicrobial Activity The demonstration of nanoparticles synthesized with a natural 

polymer stabilizer should promote the use of computational 

intelligence in biotechnology applications. 

Antibacterial Activity Antibacterial activity was significant and selective against 

gramme-positive and gramme-negative strains of bacteria. 

 

Table 2- Various uses and featured aspects 

 
 

Natural gum – 

Natural gum is a polymer with a natural origin that causes a rise in solution viscosity at lower concentrations. 

The woody plant components and seed coats contain the botanical gum. 

Classification of natural gum – 

A) Natural gums obtained from seaweeds – Agar (E406) 

Alginic acid (E400) and sodium alginate (E401) Carrageenan (E407) 

 
 

B) Natural gums obtained from non marinebotonical resources – 

Gum Arabic (E414) 
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Gum tragacanth (E413) Gum karaya (E416) Uncharged 

Guar gum (E412) Locust bean gum (E410) 

Glucomannan (E425) Tara gum (E417) 

 

C) Natural gums produced by bacterial fermentation 

Gallan gum (E418) Uncharged – Xanthan gum (E415) 

Methods of preparation of natural gum – 

 

1) From wild plant – 

 

The Gum are collected, then freed from small bits of bark and other foreign organic matter and dried in sun. 

2) From cultivated plant – 

 

The bark and gum flow out of the transverse incisions that are made. When gum oxidizes, it solidifies into tiny, 

translucent beads that are known as "tears." In two to three weeks, the gum tears become noticeable. Then the gum 

is gathered in leather and garbled bags. Gum can be dried with a sprayer or allowed to ripen in the sun. 

Application of natural gum – 

 

The gums are used as thickening agent in textiles, printing, paper, candy, paint, food and pharmaceutical industries. 

Gum is used for stabilizer, thickening agent, emulsifier, bindinding agent in tablet. 

 
Antibacterial activity mode of action: 

 
A molecule's antibacterial and antiviral action is exclusively linked to substances that selectively eradicate bacteria 

and viruses or inhibit their growth without significantly damaging adjacent tissues. 

Mode of action of antimicrobial activity: 

 
The mechanism of antimicrobial activity allows for the grouping of antimicrobial agents. Agents that depolarize cell 

membranes, inhibit protein synthesis, inhibit production of nucleic acids, and inhibit metabolic pathways in bacteria 

are the primary categories. 

 

Anti-cancer activity mode of action: 

 
Anticancer medications are typically classified either by their origins or by their mode of action. Alkylating 

chemicals react with cellular proteins and DNA, and their main mode of action is primarily through the cross-

linking of DNA strands, which prevents DNA replication and RNA transcription. 
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Types of natural gums and their sources: 
 
 

TYPE EXAMPLE SOURCE 

Plant Seed gums a) Guar gum 

b) Locust Bean gum 

Cyamopsis Tetragonolobus Ceratonia Siliqua 

Microbial gums a) Xanthan gum 

b) Gellan gum 

Xanthomonas Campestris 

 
Sphingomonas Elodea 

Mucilage gums a) Psyllium gum 

b) Okra gum 

Plantago Ovata 

 
Hibiscus Esculentus 

Seaweed gums a) Alginates 

b) Carrageenan 

Brown Algae 

 
Red seaweeds Kappaphycus Alvarezii 

Eucheuma Denticulatum 

Animal Polysaccharide 

gums 

a) Chitin 

b) Chitosan 

Cell walls of Fungi 

Shells of shrimp and other Crustaceans 

Exudate gums a) Acacia gum 

b) Karaya gum 

c) Ghatti gum 

d) Tragacanth gum 

Acacia Senegal Sterculia Urens Anogeissus 

Latifolia Astragalus Gummifer 

 

Table3- Types of gums & sources 
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Natural Gums used in Various Activity: 
 

 
SR. 

NO. 

TITLE(YEAR) NAME OF 

NATURAL 

GUM 

PLANT METHOD 

(IN 

VIVO/IN 

VITRO) 

1 Green synthesis of xanthan 

conformation- Catalytic 

applications.(2013) 

Xanthan gum Xanthomonas 

Campestris 

In Vitro 

2 Silver Nanoparticle loaded pva/gum 

acacia Hydrogel: Synthesis, 

characterization & Antibacterial 

study. (2012) 

Acacia gum Acacia Senegal In Vitro 

3 Green Synthesis: nanoparticles 

&Nanofibres based on tree gums for 

Environmental applications.(2016) 

a)Arabic, 

b)Tragacanth, 

c)Karaya, 

d)Kondagogu, 

e)Gum Ghatti 

a) Senegalia 

Senegal(L.) Britton 

b) Astragalus 

Gummifer 

c)SterculiaUrens 

d)Cochlospermum 

Gossypium 

e)Anogeissus Latifolia 

In Vitro 

4 Rapid green synthesis of Silver 

Nanoparticles from blue gum 

augment growth & performance of 

maize, fenugreek & onion by 

modulating plant cellular Antioxidant 

machinery & genes 

Expresssion.(2020) 

Blue Gum Eucalyptus Globulus In Vitro 
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5 Green Fabrication of Silver 

Nanoparticles by gum Tragacanth 

(Astragalus gummifer): a dual 

functional Reductant 

&Stabilizer.(2012) 

Tragacanth gum Astragalus Gummifer In Vitro 

6 Construction of controllable size 

AgNPs Immobilized on Nanofibres of 

Chitin microspores via green pathway 

(2019) 

Chitin gum Cell Walls of Fungi In Vitro 

7 In-Situ synthesis of Silver 

Nanoparticles in a of hydro gel 

carboxymethyl cellulose with 

phthalates cashew gum as a 

promising antibacterial & healing 

agent (2017) 

Cashew gum Anacardium 

Occidentale L. 

In Vivo 

8 Release Behavior & Antibacterial 

activity of Chitsons/ Alginate blends 

with Aloe Vera &AgNPs (2017) 

Chitosan gum Shells of Shrimp and 

other Crustaceans 

In Vitro 

9 A colorimetric hydrogen sulfide 

sensor based on Gellan gum silver 

nanoparticles Bionanocomposite for 

monitoring of meat spoilage in 

Intelligent packaging (2019) 

Gellan gum Sphingomonas Elodea In Vitro 

10 Gellan gum capped AgNPs 

dispersions & Hydrogels : 

cytotoxicity & In-Vitro diffusion 

Studies (2011) 

Gellan gum Sphingomonas Elodea In Vitro 

11 Biogenic AgNPs synthesized with 

Rhamnogalacturonan gum : 

Antibacterial Activity, Cytotoxicity& 

its mode of action (2014) 

Rhamno 

 
galacturonan Gum 

Combretum Leonense In Vitro 
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12 Antibacterial Efficiency of AgNPs - 

loaded locust bean gum/pva Hydro 

gels (2020) 

Locust Bean gum Ceratonia Siliqua In Vitro 

13 Greener approach for synthesis of 

antibacterial AgNPs using aqueous 

solution of Neem gum (2014) 

Neem gum 

(Azadira- 

chtaindica) 

Azadiractaindica In Vitro 

14 Green Synthesis & physical 

properties of gum Arabic- AgNPs& its 

antibacterial efficacy against fish 

bacterial pathogens (2020) 

Arabic gum Senegalia Senegal (l.) 

Britton 

In Vitro 

15 Size-controlled green synthesis of 

AgNPs mediated by gum Ghatti 

(Anogeissus Latifolia) &its biological 

activity (2012) 

Gum Ghatti Anogeissus Latifolia In Vitro 

16 Aqueous extract of gum Olibanum 

(Boswellia Serrata) : A Reductant & 

stabilizer to the biosynthesis of 

Antibacterial AgNPs (2012) 

Gum Olibanum Frankincense In Vitro 

17 Plant Exudates gum induced AgNPs 

Future potentials(2018) 

Babool (Acacia 

Nilotica) 

Acacia Nilotica In Vitro 

18 Gum Arabic capped AgNPs inhibit 

Biofilm formation by multi- drug 

Arabic gum Senegalia Senegal (L.) In Vitro 

 resistant strains of Pseudomonas 

Aeruginosa.(2013) 

 Britton  

19 Gum Kondagogu 

(Cochlospermumgossypium): A 

Template for the green synthesis and 

stabilization of AgNPs with 

antibacterial applications.(2015) 

Kondagogu gum Cochlospermumgossy 

pium 

In Vitro 
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20 Gum Kondagogu 

(Cochlospermamgossypium) a 

template for the green synthesis & 

stabilization of AgNPs with 

Antibacterial application. (2010) 

Kondagogu gum Cochlospermumgossy 

pium 

In Vitro 

21 The Synthesis of Chitosan based 

AgNPs& their Antibacterial activity. 

(2009) 

Chitosan gum Shells of Shrimp and 

other Crustaceans 

In Vitro 

22 Antibacterial application of natural & 

Carboxy - Methylated Cashew gum 

based AgNPs produced by 

Microwave assisted Synthesis. (2019) 

Cashew gum Anacardium 

Occidentale L. 

In Vitro 

23 Gum Acacia/Carbopol based 

Biocomposite loaded with AgNPs as 

potential wound dressing.(2020) 

Acacia gum Acacia Senegal In Vivo 

24 In Vivo study of the Antibacterial 

Chitosan / poly - vinyl alcohol loaded 

with AgNPs Hydro gel for wound 

healing applications. (2018) 

Chitosan gum Shells of Shrimp and 

other Crustaceans 

In Vivo 

 

Table 4- Natural Gums used in Anti Bacterial Activity 

 

Natural Gums used in Anti Microbial Activity: 

 SR. 

 
NO. 

TITLE(YEAR) NAME OF 

NATURAL GUM 

PLANT METHOD (IN 

VIVO/IN 

VITRO) 
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1 Synthesis of stable Silver Nanoparticles 

using gum Acacia as Reducing & 

Stabilizing agent & study of its 

Microbial properties : a novel green 

approach.(2013) 

Acacia gum Acacia Senegal In Vitro 

2 Green synthesis of silver nanoparticles 

using water soluble gum of Sterculia 

Foetida & evaluation of its 

Antimicrobial activity.(2013) 

Sterculia Foetida 

gum 

Jangli Badam In Vitro 

3 A novel green synthesis of Silver 

Nanoparticles using gum Karaya : 

characterization, Antimicrobial& 

Catalytic activity studies (2013) 

Karaya gum SterculiaUrens In Vitro 

4 Green synthesis of Silver Nanoparticles 

using Aspargillus Niger & its efficacy 

against human pathogens (2012) 

Aspargillus Niger Haploid Filamentous In Vitro 

5 Preparation & Characterization of 

Carrageenan based Nanocomposite 

films reinforced with clay mineral & 

Silver Nanoparticles (2014) 

Carrageenan gum Red Seaweeds 

Kappaphycus 

Alvarezii 

In Vitro 

6 Green Fabrication of AgNPs by gum 

Tragacanth (Astragalus Gummifier) : a 

dual functional Reductant & Stabilizer 

(2012) 

Tragacanth gum AstragalusGummifer In Vitro 

 

 

 7 Antimicrobial & Anticancer activities of 

porous Chitosan Alginate - 

biosynthesized AgNPs (2016) 

Alginate & 

Chitosan gum 

Shells of Shrimp and 

other Crustaceans 

In Vitro 
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8 Synthesis, Characterization& 

Antimicrobial activity of Dextran 

stabilized Silver Nanoparticles in 

aqueous medium (2012) 

Dextran gum Agave Salmiana and 

Pummelo 

In Vitro 

9 Colorimetric Detection based on 

localised surface plasmon resonance 

optical characteristics for the detection 

of hydrogen peroxide using Acacia gum 

stabilized Silver Nanoparticles (2016) 

Acacia gum Acacia Senegal In Vitro 

10 Bioactivity & Heavy Metal Removal 

using plant gum mediated green 

synthesized AgNPs (2019) 

Plant gum 

(Araucaria 

Heterophylla, 

Azardira- 

chtaIndica&Proso 

pisChilensis) 

Araucaria 

Heterophylla, 

Azardira- 

chtaIndica&Prosopis 

Chilensis 

In Vitro 

11 Synthesis, Characterization& 

Antimicrobial Evaluation of Piyar gum - 

induced AgNPs (2020) 

Piyar gum 

(Bluchanania 

Lanzan gum) 

BluchananiaLanzan 

gum 

In Vitro 

12 Facile green synthesis of AgNPs using 

Carboxyl- Methyl Neem gum, 

Evaluation of their catalytic & 

Antimicrobial activity (2017) 

Neem gum Azadiractaindica In Vitro 

13 Solvent free production of Phalated 

Cashew gum for green synthesis of 

Antimicrobial AgNPs. (2019) 

Pthalated Cashew 

gum 

Anacardium 

Occidentale L. 

In Vitro 

14 Green Synthesis of Chitosan Capped Chitosan gum Shells of Shrimp and In Vitro 

 

  AgNPs& their Antimicrobial activity. 

(2018) 

 other Crustaceans  
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15 Green synthesis of AgNPs& copper 

Nanoparticles using Ascorbic acid & 

Chitosan for Antimicrobial 

applications. (2014) 

Chitosan gum Shells of Shrimp and 

other –Crustaceans 

In Vitro 

16 Fabrication of Curcumin in Capsulated 

Chitosan - pva Silver Nan composite 

films for improved Antimicrobial 

activity.(2010) 

Chitosan gum Shells of Shrimp and 

other Crustaceans 

In Vitro 

17 An application of artificial neural 

networks to estimate the diameter of 

nanoparticles synthesized by a green 

Cashew gum based process. (2019) 

Cashew Gum Anacardiumoccident 

ale L. 

In Vitro 

18 
Gum Arabic Natural product with 

Antimicrobial and Anticancer 

Activities(2015) 

Arabic gum Senegalia Senegal (L.) 

Britton 

In Vitro 

Table 5- Natural Gums used in Anti Microbial Activity 
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Natural Gums used in Anti Cancer Activity: 

  

 
SR. 

NO. 

 

 
TITLE(YEAR) 

 

 
NAME OF 

NATURAL 

GUM 

 

 
PLANT 

 

 
METHOD (IN 

VIVO/IN 

VITRO) 

 

 
TARGETED 

ORGAN 

1 Gum Arabic Natural Product 

With Antimicrobial And 

Anticancer Activities(2020) 

Arabic Gum Senegalia Senegal 

(L.) Britton 

In Vitro Breast Cancer, 

Liver Cancer 

2 Synthesis of Novel Hybrids 

of Thymoquinone and 

Artemisinin with high 

activity and selectivity 

against Colon Cancer(2020) 

Artemisinin Artemisinin Annua In Vivo Colorectal 

Cancer, 

Breast Cancer, 

Liver Cancer, 

 
Prostate, 

Leukemia 

3 Induction of Apoptosis in 

human Colon Cancer hct116 

cells treated with an extract 

of the plant product, Chios 

Mastic gum(2005) 

Chios Mastic 

gum 

Pistacia Lentiscus 

L. Var Latifolius 

Coss 

In Vitro/In 

Vivo 

Colon Cancer 
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4 Design and characterization 

of Gaur 

a)Gaur gum 

b)Chitosan 

a)Cyamopsis 

Tetragonolobus 

In Vitro/In 

Vivo 

Colon Cancer 

 

 

  gum coated Chitosan 

Nanoparticles for delivery of 

5- fluorouracil for effective 

treatment of Colon 

Cancer(2015) 

gum b)Shells of Shrimp 

and other 

Crustaceans 

  

5 MesoporousSilica 

Nanoparticle based enzyme 

responsive system for colon 

specific drug delivery 

through Guar Gum 

capping(2016) 

Guar Gum Cyamopsis Tetra 

Gonolobus 

In Vitro Colon Cancer 

6 Cross-Linked Guar gum 

Microspheres:a viable 

approach for improved 

delivery of Anticancer drugs 

for the treatment of 

Colorectal Cancer(2006) 

Guar gum Cyamopsis Tetra 

Gonolobus 

In Vitro/In 

Vivo 

Colorectal 

cancer, 

Liver Cancer 

7 A Mastic gum extract 

induces suppression of 

growth of human Colorectal 

Tumor Engrafts in 

immunodeficient 

Mice(2009) 

Chios Mastic 

gum 

Pistacia Lentiscus 

Var.Chia. 

In Vitro/In 

Vivo 

Colorectal 

Cancer 

8 Polymeric Microsphere 

formulation for Colon 

targeted delivery of 5- 

Fluorouracil using 

Biocompatible Natural Gum 

Kartira(2019) 

Kartira gum Astragalus 

Gummifer 

In Vitro/In 

Vivo 

Liver Cancer 
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9 Oak gum Mediated 

Sustainable synthesis of gold 

Nanoparticles 

Oak gum Hibiscus 

Esculentus 

In Vitro Colon Cancer 

 
20 

 

  (AgNPs):Evalution of its 

Antioxidant and Anticolon 

Cancer effects(2022) 

    

10 Synthesis and 

characterization of Sterculia 

gum based ph responsive 

drug delivery system for use 

in Colon Cancer(2014) 

Sterculiagum Sterculia Urens 

Roxb. 

In Vitro Colon Cancer 

11 Doxorubicin- 

Carboxymethyl Xanthan 

Gum Capper gold 

Nanoparticals: Microwave 

synthesis, characterization, 

and Anticancer 

activity(2015) 

Xanthan Gum Xanthomonas 

Campestris 

In Vitro/In 

Vivo 

Colon Cancer 

12 formulation, in vitro drug 

release study and anticancer 

activity of 5- fluorouracil 

loaded gellan gum 

microbeads(2013) 

Gellan Gum Sphingomonas 

Elodea 

In Vitro Colon Cancer 

13 Polyelectrolyte complex 

containing AgNPs with 

Antitumor property on caco-

2 Colon Cancer cell. (2015) 

Chitosan Gum Shells of Shrimp 

and other 

Crustaceans 

In Vitro Tumor, Colon 

Cancer 
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14 Gum Arabic natural gum 

Anticancer activities(2020) 

Arabic gum Senegalia 

Senegal(L.) Britton 

In vitro Liver cancer, 

Breast cancer 

 
Table 6- Natural Gums used in Anti- Cancer Activity 

 

 
21 

 

 

 

 

CONCLUSION 

Natural products and their structural analogues have historically proven to be a significant contributor to 

pharmacotherapy. They are being used as excipients; they offer certain advantages over their synthetic analogues in 

possessing biodegradability, ease of availability, non-toxicity and cost-effectiveness. The gums and mucilages 

derived from plants are well known to science and are widely used in food-processing, pharmaceutics, and 

nanomedicine. In conclusion, considering environmental concerns for the synthesis of AgNPs, the green approach 

is preferred over conventional methodologies. AgNPs are often synthesized using traditional methods, which are 

energy and chemically risky and may produce toxic byproducts. Due to reactive functional groups found on the 

connected natural gum component, the nanoparticles created here are extremely stable and reactive. As the gum 

serves as a dual functional reluctant and stabilizer for the synthesis of nanoparticles, the adopted method is in line 

with the principles of green chemistry. In light of this, additional research is anticipated to examine the other 

potential uses for these gum-based nanoparticles. 
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