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Abstract

Antibiotics and their importance in our life is established fact. Antibiotics are mainly used in infectious diseases to stop the bacterial and other micro-
organisms growth. But along with time many microbes have evolved intrinsic mechanism of antimicrobial resistance (AMR) due to indiscriminate and 
irrational use of antibiotics, thus become less susceptible to medical treatment. Resistance develops in bacteria by target modification, antibiotic inactivation, 
plasmidic efflux and efflux pump. Antimicrobial resistance is an upcoming threat to human society. Antimicrobial resistance (AMR), causes an estimated 
700,000 deaths annually in the world and it is potentially affecting every country. So, its need of time to proper addresses this problem to avoid roar of silent 
pandemic in future. The present scenario directs to search natural alternatives of antibiotics as well as sensible use of antibiotics. Plant derived antimicrobials 
can be best alternative for this problem. By using approach of traditional medicines against antimicrobial resistance can be overcome by expanding the 
screening of medicinal plants for phytochemicals present in them.
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Since beginning of civilization, plants and their products are used as 
medicines. The medicinal use of plants has even been mentioned in 
‘Rigveda’ between 4500-1600 BC [4].

Drug resistance is along with time, taking a form of severe and 
an alarming situation attracted the attention of scientific and medical 
professionals. Now it becomes a need of time to search natural 
substitutes of antibiotics to combat antibiotic resistant bacteria. As 
per the report of the WHO (World Health Organization) resistance 
was more prevalent in cases of bacterial infections which cause 
most of the deadly infectious bacterial infections worldwide such as 
respiratory tract infections, diarrhea, meningitis, syphilis, gonorrhea 
and tuberculosis [5]. According to the WHO, over 80% of the world’s 
population relies on traditional forms of medicine, largely plant 
based to meet primary health care needs. Plants and other organisms 
have co-evolved for more than 350 million years and have developed 
strategies to overcome each other’s defense systems [6,7]. Plants have 

Introduction
Antimicrobial resistance raised as a major global issue. 

Antimicrobial resistance (AMR) threatens the ability to successfully 
treat infectious diseases across the globe [1]. Antimicrobial resistance 
is the acquired resistance by microorganism like bacteria, viruses, 
fungi, parasite, etc. against antimicrobial drugs that are used to cure 
infectious diseases. Major cause of this issue is indiscriminate and 
irrational use of antibiotics which evolves resistant strains of bacteria. 
Generally, bacteria that are used as therapeutic or remedial agents 
have the genetic ability to transmit and develop resistance to drugs 
therefore it has now become crucial to find alternative treatments for 
bacterial infections [2,3].  These resistant strains of bacteria transfer 
this characteristic into their progeny through horizontal and vertical 
transfer and their progenies are more lethal than parent generation. It 
becomes critical to treat infectious diseases in such conditions. After 
developing antibiotic resistance, microbes are known as superbugs. 
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effective defense mechanisms, such as the production of secondary 
metabolites, to combat pests and pathogens and protect themselves 
with the severe damage caused by these microbial pathogens. Plant’s 
secondary metabolites play a major role in making plants competitive 
in their own environment and developing adaptations. Secondary 
metabolites provide specific odors, tastes and colors to the plant 
tissues.
Exploring Therapeutic Potential of Natural Antimicrobial 
Agents

Antimicrobial marketers have capability to kill or forestall the 
increase of microorganisms. Antimicrobial drug treatments are of 
two types - synthetic/chemicals and natural/plant primarily based 
totally antimicrobial marketers. Chemical antimicrobial marketers 
cause excessive aspect outcomes. One of the foremost aspect 
outcomes is technology of unfastened oxygen radicals (ROS). ROS are 
very poisonous and were idea to play a major function in generating 
cancer [8-10]. Herbal drug treatments are a unique department of 
conventional expertise approximately lifestyles coping with each 
frame and mind [11]. India being the large important manufacturer 
of medicinal vegetation and owns the name “the botanical lawn of the 
world” [9]. Traditional Medicine (TM) gives efficient opportunities 
to fight MDR [12]. Our conventional medicinal vegetation may 
be used on many accounts. From pre-ancient duration medicinal 
vegetation are in use in exceptional sort of medicine functions. 
Herbal microbial marketers are unfastened radical scavengers 
and as a way to block the manufacturing of ROS. Recently, WHO 
(World Health Organization) predicted that eighty percentage of 
human beings global depend upon natural drug treatments for a 
few issues in their number one fitness care needs. Treatment with 
medicinal vegetation is taken into consideration very secure as there 
may be no or minimum aspect outcomes. These treatments are in 
sync with nature, that’s the largest advantage. The golden truth is 
that, use of natural remedies is unbiased of any age agencies and 
the sexes. Nature has served as acritical supply of therapeutics has 
to cope with the growing public fitness demanding situations of 
the twenty first century [13]. The plant-primarily based totally drug 
treatments are greater powerful and less expensive opportunity in 
comparison to synthesized compounds with inside the remedy of 
diseases [14]. A specific definition of medicinal vegetation, in any 

other case referred to as medicinal herbs, has been supplied from 
the field of ethnobiology. These can consequently be described as 
plant species with biologically energetic compounds utilized in 
conventional remedy for pharmacological and healing functions in 
human and animals [15]. Application of ethnomedicinal expertise 
with inside the fields of biosciences for research of novel bioactive 
compounds in addition to the polypharmacological system of plant 
extracts to be used in number one healthcare has been the relevant 
hobby in research [16]. Herbal products show a wide spectrum of 
biological activities and thus are efficiently harnessed for managing 
diseases [17]. Merging nutritional and therapeutic prospective may 
provide a powerful weapon for controlling an array of diseases [18]. 
Secondary metabolites are the result of secondary plant metabolism 
and occur as an intermediate or end products [19]. The structures 
of secondary metabolites have been optimized during evolution 
so they act as defense mechanisms by interfering with molecular 
targets within the cell in herbivores, microbes, and plants [20]. In 
addition, many secondary metabolites can affect cell signaling or 
protect against oxidative or UV stress [21]. Herbal antibiotics work 
against both gram-negative and gram-positive bacteria. Plant derived 
antibiotics act predominantly on the breakdown of the cell wall and 
cell membranes of microorganisms, which can lead to the release 
of cellular content, protein binding domain disruption, enzyme 
inactivation, and ultimately leading to cell death [22]. Natural product 
derived drugs are called ideal antibiotics [23].

Gupta and colleagues reported in their study about antibacterial 
efficacy of Alpinia galanga (L.) against multi-drug resistance isolates 
of Mycobacterium tuberculosis [24]. The antimicrobial activity of 
extracts obtained from different medicinal plant parts including 
Smilax zeylanica, Trema orientalis, and Acacia pennata have been 
reported to exhibit a substantial bactericidal effect on the MDR-
ESKAPE [25]. The term “ESKAPE” encompasses six pathogens 
which are responsible for increasing multidrug resistance and 
virulence:  Enterococcus faecium, Staphylococcus aureus, Klebsiella 
pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, 
and Enterobacter spp.
Antimicrobial potential of Medicinal plants

There are some medicinal plants having antimicrobial properties.

Herbal Material/ Medicinal plant Medicinal Applications Phytochemicals Present Ref.
Number

Aak
(Calotropis procera)

Antioxidant, antimicrobial, anti-inflammatory, anti-allergic, 
hepatoprotective.

Cardenolides, flavonoids, proteins and peptide 
enzymes,glycosides, triterpenoids, alkaloids, steroids, 
tannins, phenolic compounds, anthocyanins, saponins, 

resins, fatty acids, different enzymes

26,27

Kalmegh
(Andrographis paniculata)

Antibacterial, antifungal, hepatoprotective, anti-inflammatory, 
anti-allergic, anti-oxidant, immunostimulant, anti-diabetic.

Andrographolide,neoandrographolide, 
14-deoxyandrographolide,flavonoids 28

Turmeric
(Curcuma longa)

Antioxidant, antimicrobial, anti-inflammatory, anticancer, 
hypoglycemia and anticoagulant.

Vitamin-C, cineole, tumerone, borneol, zingiberene, 
d-sabinene, and d-phellandrene 29,30

Eucalyptus
(Eucalyptus globulus) Antioxidant, antimicrobial anti-inflammatory and antipyretic. Flavonols, hydroxybenzoic acids and hydrolyzable 

tannins 31,32

Gokharu

(Tribulus terrestris)

Antioxidant, antimicrobial, analgesic, anti-inflammatory and 
cardiovascular protective flavonoid, tannin and phenolic acids 33,34
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Conclusion
As per the demand of time such kind of research models should 

be prepared which can counter drug resistant microbes. Drugs 
prepared by using botanicals are free of any kind of side effects 
and will not develop antimicrobial resistance in microbes. Herbal 
medicines have great potential to provide cost effective solution of 
antimicrobial resistance (AMR). Collaborative work is required 
among the World Health Organization (WHO), the Food and Drug 
Administration (FDA), the biotech companies, pharmaceutical and 
Health industry, and other regulatory bodies on global level to work 
on clear guidelines for the development of potential herbal drugs 
for different diseases. Nature has given us the treasure of medicinal 
plants with many phytochemicals of tremendous value that should 
be utilized for effective solution of antimicrobial resistance (AMR).

References
1.	 Mcewen SA, Collignon PJ (2018) Antimicrobial resistance: a one health 

perspective. Microbiol Spectr  6. 

2.	 Cohen ML (1992) Epidemiology of drug resistance: implications for a 
postantimicrobial era. Science  257: 1050-1055.

3.	 João PC Tome, Neves MGPMS, Tome AC, Cavaleiro JAS, Soncin M, et al. 
(2004) Synthesis and Antibacterial Activity of New Poly-S - lysine- Porphyrin 
Conjugates. J Med Chem 47: 6649- 6652.

4.	 Rastogi RP, Mehrotra BN (2002) Glossary of Indian Medicinal Plants. 
National Institute of Science Communication, New Delhi, India.

5.	 World Health Organization (2002) Antimicrobial Resistance; Fact Sheet No. 
194; WHO: Geneva, Switzerland.

Crofton Weed
(Ageratinaadenophora) Antibacterial

(mono-, sesqui-, di-, and tri-) terpenoids, 
phenylpropanoids, flavonoids, coumarins, sterols, and 

alkaloids
28,29

Ashwagandha
(WithaniaSomnifera)

anti-inflammatory,anti-tumor, anti-stress, anti-oxidant, 
immunomodulatory, hemopoetic and cardio-protective effects withanolides mainly withaferine A and withanolide A 37

Neem (Azadirachta indica A. Juss)
anti-inflammatory, cytotoxic and antimycobacterial activities, 

antifungal, hepatoprotective, antimalarial, immunomodulatory, 
antidiabetic etc.

azadirachtin and the others are nimbolinin, 
nimbin, nimbidin, nimbidol, sodium nimbinate, 

gedunin, salannin, and quercetin. Leaves 
contain ingredients such as nimbin, nimbanene, 

6-desacetylnimbinene, nimbandiol, nimbolide, ascorbic 
acid, n-hexacosanol and amino acid, 7-desacetyl-7-
benzoylazadiradione, 7-desacetyl-7-benzoylgedunin, 

17-hydroxyazadiradione, and nimbiol

20-22

Wood Sorrel
(Oxaliscorniculata)

digestion, chronic dysentery, diarrhea, headaches, 
intoxication, fever, infammations, jaundice, pain, scurvy, 

antihelminthic, analgesic, astringent, diuretic

Phenolic compounds, C-glycosyl flavones, tannins, 
palmitic acid, and a mixture of oleic, linoleic, linolenic 

and stearic acids
39

Tejpat
(Cinnamomum tamala)

Diabetes, Digestion, Cardiovascular Benefits, Cold and 
Infection, Pain, Anti-cancer, Menstrual Problems

polyphenols, flavonoids, alkaloids, flavones and 
flavanols, tannins, carbohydrates, amino acids and 

proteins, saponins and glycosides
40

Crofton Weed
(Ageratinaadenophora) Cuts, wounds, boils, antiseptic 39

Mug wort
(Artemesia vulgaris)

Antiseptic, diarrhea, dysmenorrhea, asthma, anthelminthic, 
stomach ulcer, anorexia, heartburn, hyperacidity, spasm of 

digestive organs, epilepsy
39

Bhumiamla
(Phyllanthus niruri)

anti-hepatitis B activity. It binds to HbSAg (surface antigen) 
and inhibits DNA polymerase required for the multiplication of 

the Hepatitis virus
41

Malabar Nut
(Adhatodavasica)

Decoction of leaves used to rheumatic fevers and urinary tract 
infections, dysentery and diarrhoea. It also has mudir-e-haiz 

(emmenagogue) activity

Vasicine, Vasicol, Vasicinone, Peganine, Adhatonine, 
Vascinol, Vasicinolone 41

Aloe Vera
(Aloe barbadensis miller)

Antimicrobial activity against Corynebacterium, 
Salmonella, Streptococcus, S. aureus

42

Datura (Datura metel) Antibacterial property ethanol and ethyl acetate solvent extracts of leaves 43
Kali Musli (Curculigoorchioides) Antibacterial property shown by root oil 44

6.	 Magallón SA, Hilu KW (2009) “Land plants (embryophyta),” in The Time tree 
of life, Editors B.S. Hedges, and S. Kumar (New York, NY: Oxford University 
Press), 133-137.

7.	 Clarke JT, Warnock RCM, Donoghue PCJ (2011) Establishing a time-scale 
for plant evolution. New Phytol 192: 266-301.

8.	 Nakamura Y, Arakawa H (2017) Discovery of Mieap-regulated mitochondrial 
quality control as a new function of tumor suppressor p53. Cancer Sci 108: 
809-817. 

9.	 Parham S, Wicaksono DH, Nur HA (2019) Proposed mechanism of action of 
textile/Al2O3-TiO2 bimetal oxide nanocomposite as an antimicrobial agent. J 
Text I 110: 791-798. 

10.	Simões D, Miguel SP, Ribeiro MP, Coutinho P, Mendonça AG, et al. (2018) 
Recent advances on antimicrobial wound dressing: A review. Eur J Pharm 
Biopharm 127: 130-141.

11.	Blair JMA, Webber MA, Baylay AJ, Ogbolu DO, Piddock LJ (2015) Molecular 
mechanisms of antibiotic resistance. Nat Rev Microbiol 13: 42-51.

12.	Gupta PD, Birdi TJ (2017) Development of botanicals to combat antibiotic 
resistance. J Ayurveda Integr Med 8: 266-275. 

13.	Howes MJR, Quave CL, Collemare J, Tatsis EC, Twilley D et al. (2020) 
Molecules from Nature: Reconciling biodiversity conservation and global 
healthcare imperatives for sustainable use of medicinal plants and fungi. New 
Phytol Found 2: 463-481. 

14.	Rojas AL, Hernandez MR, Mata R (1992) Screening for antimicrobial activity 
of crude drug extracts and pure natural products from Mexican medicinal 
plants. J Ethnopharmacol 35: 127- 149.

15.	Ugboko HU, Nwinyi OC, Oranusi SU, Fatoki TH, Omonhinmin CA (2020) 
Antimicrobial importance of medicinal plants in Nigeria. ScientificWorldJournal 
2020: 7059323.

https://pubmed.ncbi.nlm.nih.gov/29600770/
https://pubmed.ncbi.nlm.nih.gov/29600770/
https://pubmed.ncbi.nlm.nih.gov/1509255/
https://pubmed.ncbi.nlm.nih.gov/1509255/
https://pubmed.ncbi.nlm.nih.gov/15588101/
https://pubmed.ncbi.nlm.nih.gov/15588101/
https://pubmed.ncbi.nlm.nih.gov/15588101/
https://www.worldcat.org/title/glossary-of-indian-medicinal-plants-with-supplement/oclc/499428255
https://www.worldcat.org/title/glossary-of-indian-medicinal-plants-with-supplement/oclc/499428255
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://timetree.org/public/data/pdf/Magallon2009Chap11.pdf
https://timetree.org/public/data/pdf/Magallon2009Chap11.pdf
https://timetree.org/public/data/pdf/Magallon2009Chap11.pdf
https://pubmed.ncbi.nlm.nih.gov/21729086/
https://pubmed.ncbi.nlm.nih.gov/21729086/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5448595/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5448595/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5448595/
https://www.tandfonline.com/doi/abs/10.1080/00405000.2018.1526445?journalCode=tjti20
https://www.tandfonline.com/doi/abs/10.1080/00405000.2018.1526445?journalCode=tjti20
https://www.tandfonline.com/doi/abs/10.1080/00405000.2018.1526445?journalCode=tjti20
https://pubmed.ncbi.nlm.nih.gov/29462687/
https://pubmed.ncbi.nlm.nih.gov/29462687/
https://pubmed.ncbi.nlm.nih.gov/29462687/
https://pubmed.ncbi.nlm.nih.gov/25435309/
https://pubmed.ncbi.nlm.nih.gov/25435309/
https://pubmed.ncbi.nlm.nih.gov/28869082/
https://pubmed.ncbi.nlm.nih.gov/28869082/
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10138
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10138
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10138
https://nph.onlinelibrary.wiley.com/doi/full/10.1002/ppp3.10138
https://pubmed.ncbi.nlm.nih.gov/1548900/
https://pubmed.ncbi.nlm.nih.gov/1548900/
https://pubmed.ncbi.nlm.nih.gov/1548900/
https://pubmed.ncbi.nlm.nih.gov/33029108/
https://pubmed.ncbi.nlm.nih.gov/33029108/
https://pubmed.ncbi.nlm.nih.gov/33029108/


Journal of Plant Science & Research Preeti Sharma and Shalini Jauhari, et al. 

04
Citation: Preeti Sharma, Shalini Jauhari. Antimicrobial resistance (AMR) and Potential Medicinal Plants of Rajasthan as an Alternative Approach: A Brief 
Review. J Plant Sci Res. 2023;10(1): 241

16.	Adeeyo AO, Odiyo J, Odelade K (2018) “Chemical profiling and antimicrobial 
properties of phyto-active extracts from Terminalia glaucescens stem against 
water microbial contaminants,”: e Open Biotechnol J 12: 1-15.

17.	Shils M.E, Shike M (2006) editors. Modern Nutrition in Health and Disease. 
Lippincott Williams & Wilkins; Philadelphia, PA, USA.

18.	Chen MC, Hao Z, Tian Y, Zhang QY, Gao PJ, et al. (2013) Different effects 
of six antibiotics and ten traditional Chinese medicines on shiga toxin 
expression by Escherichia coli O157:H7. Evid Based Complement Altern 
Med 2013:121407. 

19.	Stefanovic O, Comic L (2012) Synergistic antibacterial interaction between 
Melissa officinalis extracts and antibiotics. J Appl Pharm Sci 2: 1-5.

20.	Kasote DM, Katyate SS, Hedge MV, Bae H (2015) Significance of antioxidant 
potential of plants and its relevance therapeutic applications. Int J Biol Sci 
11: 982-991.

21.	Fair RJ, Tor Y (2014) Antibiotics and bacterial resistance in the 21st century. 
Perspect Medicin Chem  6: 25-64. 

22.	Singh SB, Young K, Silver LL (2017) What is an “ideal” antibiotic? Discovery 
challenges and path forward. Biochem Pharmacol 133:63-73.

23.	Alvin A, Miller KI, Neilan BA (2014) Exploring the potential of endophytes 
from medicinal plants as sources of antimycobacterial compounds. Microbiol 
Res 169: 483-495.

24.	Gupta P, Bhatter P, D’souza D, Tolani M, Daswani P, et al. (2014) Evaluating 
the anti-Mycobacterium tuberculosis activity of Alpinia galangal (L.) Wild. 
Axenically under reducing oxygen conditions and in intracellular assays. BMC 
Complement. Altern Med 14: 84. 

25.	Bhatia P, Sharma A, George AJ, Anvitha D, Kumar P, et al. (2021) Antibacterial 
activity of medicinal plants against ESKAPE: An update. Heliyon 7: e06310. 

26.	de Sousa LV, Santos APB, Di Souza L, Santos AGD, Beatriz A (2023) 
Evaluation of the properties of Calotropis procera oil aiming the production of 
biodiesel. Orbital: The Electronic J Chemistry 10: 147.

27.	Mohamed NH, Liu M, Abdel-Mageed WM, Alwahibi LH, Dai H, et al. (2015) 
Cytotoxic cardenolides from the latex of Calotropis procera. Bioorganic & 
Med Chemistry Letters 25: 4615-4620.

28.	Singh PK, Roy S, Dey S (2003) Antimicrobial activity of Andrographis 
paniculata. Fitoterapia 74: 692-694.

29.	Sharma S, Ghataury SK, Sarathe A, Dubey G, Parkhe G (2019) Curcuma 
angustifolia Roxb, (Zingiberaceae): Ethnobotany, phytochemistry and 
pharmacology: A review. J Pharmacogn Phytochem 8: 1535-1540.

30.	Panpatil VV, Tattari S, Kota N, Nimgulkar C, Polasa K (2013) In vitro 
evaluation on antioxidant and antimicrobial activity of spice extracts of ginger, 
turmeric and garlic. J Pharmacogn Phytochem 2: 143-148.

31.	Mallard I, Bourgeois D, Fourmentin SA (2018) Friendly environmental 
approach for the controlled release of Eucalyptus essential oil. Colloid Surf A 
Physicochem Eng Asp 549: 130-137.

32.	Luís Â, Neiva DM, Pereira H, Gominho J, Domingues F, et al. (2016) 
Bioassay-guided fractionation, GC-MS identification and in vitro evaluation 
of antioxidant and antimicrobial activities of bioactive compounds from 
Eucalyptus globulus stump wood methanolic extract. Ind Crop Prod 91: 97-
103. 

33.	Tian C, Chang Y, Zhang Z, Wang H, Xiao S et al. (2019) Extraction 
technology, component analysis, antioxidant, antibacterial, analgesic and 
anti-inflammatory activities of flavonoids fraction from Tribulus terrestris L. 
leaves. Heliyon 5: e02234. 

34.	Durgawale PP, Datkhile KD (2017) Study of Polyphenol content and anti-
oxidative potential of tribulusterrestris dry fruit extract. Int J Pharmacogn 
Phytochem Res 9: 716-721.

35.	Satyapal Singh; Babeet Singh Tanwer and Moinuddin Khan, Advances in 
Applied Science Research, 2011, 2 (3): 47-52

36.	Ali A (1993) Textbook of Pharmacognosy. New Delhi, India: Publication and 
Information Directorate.

37.	Hossain MA, Shah MD, Sakari M (2011) Gas chromatography-mass 
spectrometry analysis of various organic extracts of Merremia borneensis 
from Sabah. Asian Pac J Trop Med 4: 637-641. 

38.	Kokate C, Purohit AP, Gokhale SB (2010) Pharmacognosy. Maharashtra, 
India: NiraliPrakashan; 2010. 

39.	Manandhar S, Luitel S, Dahal RK (2019) Invitro Antimicrobial activity of some 
Medicinal Plants against Human Pathogenic Bacteria. J Trop Med 2019: 
1895340. 

40.	Raksha R, Rajesh K, Preeti S, Ahmad HY, Seema R (2021) Phytochemical 
screening and free radical scavenging activity of Cinnamomum tamala leaf 
extract. Intern J Zool Invest 7: 376-386.

41.	Venkateswaran PS, Millman I, Blumberg BS (1987) Effect of an extract from 
Phyllanthus niruri on hepatitis B and woodchuck hepatitis viruses: In vitro and 
in vivo studies. Proc Natl Acad Sci USA 84:  274-278.

42.	Martinez MJ, Betancourt J, Alonso-Gonzalez N, Jauregui A (1996) Screening 
of some Cuban medicinal plants for antimicrobial activity. J Ethnopharmacol 
52: 171-174.

43.	Sakthi S, Saranraj P, Geetha M (2011) Antibacterial evaluation and 
phytochemical screening of Datura metel leaf extracts against bacterial 
pathogens. Int J Pharmacol Biol Arch 2: 1130-1136.

44.	Nagesh KS, Shanthamma C (2009) Antibacterial activity of Curculigo 
orchioides rhizome extract on pathogenic bacteria. African J Microbiol Res 
3: 005-009.

https://openbiotechnologyjournal.com/VOLUME/12/PAGE/1/
https://openbiotechnologyjournal.com/VOLUME/12/PAGE/1/
https://openbiotechnologyjournal.com/VOLUME/12/PAGE/1/
https://pubmed.ncbi.nlm.nih.gov/23956764/
https://pubmed.ncbi.nlm.nih.gov/23956764/
https://pubmed.ncbi.nlm.nih.gov/23956764/
https://pubmed.ncbi.nlm.nih.gov/23956764/
https://japsonline.com/abstract.php?article_id=332&sts=2
https://japsonline.com/abstract.php?article_id=332&sts=2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4495415/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4495415/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4495415/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4159373/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4159373/
https://pubmed.ncbi.nlm.nih.gov/28087253/
https://pubmed.ncbi.nlm.nih.gov/28087253/
https://pubmed.ncbi.nlm.nih.gov/24582778/
https://pubmed.ncbi.nlm.nih.gov/24582778/
https://pubmed.ncbi.nlm.nih.gov/24582778/
https://pubmed.ncbi.nlm.nih.gov/24592852/
https://pubmed.ncbi.nlm.nih.gov/24592852/
https://pubmed.ncbi.nlm.nih.gov/24592852/
https://pubmed.ncbi.nlm.nih.gov/24592852/
https://pubmed.ncbi.nlm.nih.gov/33718642/
https://pubmed.ncbi.nlm.nih.gov/33718642/
https://go.gale.com/ps/i.do?id=GALE%7CA543610216&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=19846428&p=IFME&sw=w&userGroupName=anon%7Ea4fe8059
https://go.gale.com/ps/i.do?id=GALE%7CA543610216&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=19846428&p=IFME&sw=w&userGroupName=anon%7Ea4fe8059
https://go.gale.com/ps/i.do?id=GALE%7CA543610216&sid=googleScholar&v=2.1&it=r&linkaccess=abs&issn=19846428&p=IFME&sw=w&userGroupName=anon%7Ea4fe8059
https://www.sciencedirect.com/science/article/abs/pii/S0960894X15008793
https://www.sciencedirect.com/science/article/abs/pii/S0960894X15008793
https://www.sciencedirect.com/science/article/abs/pii/S0960894X15008793
https://pubmed.ncbi.nlm.nih.gov/14630176/
https://pubmed.ncbi.nlm.nih.gov/14630176/
https://www.phytojournal.com/archives/2019/vol8issue2/PartY/8-2-140-151.pdf
https://www.phytojournal.com/archives/2019/vol8issue2/PartY/8-2-140-151.pdf
https://www.phytojournal.com/archives/2019/vol8issue2/PartY/8-2-140-151.pdf
https://www.phytojournal.com/vol2Issue3/Issue_sep_2013/39.1.pdf
https://www.phytojournal.com/vol2Issue3/Issue_sep_2013/39.1.pdf
https://www.phytojournal.com/vol2Issue3/Issue_sep_2013/39.1.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0927775718302802
https://www.sciencedirect.com/science/article/abs/pii/S0927775718302802
https://www.sciencedirect.com/science/article/abs/pii/S0927775718302802
https://www.sciencedirect.com/science/article/abs/pii/S0926669016304058
https://www.sciencedirect.com/science/article/abs/pii/S0926669016304058
https://www.sciencedirect.com/science/article/abs/pii/S0926669016304058
https://www.sciencedirect.com/science/article/abs/pii/S0926669016304058
https://www.sciencedirect.com/science/article/abs/pii/S0926669016304058
https://pubmed.ncbi.nlm.nih.gov/31485505/
https://pubmed.ncbi.nlm.nih.gov/31485505/
https://pubmed.ncbi.nlm.nih.gov/31485505/
https://pubmed.ncbi.nlm.nih.gov/31485505/
https://pdfs.semanticscholar.org/8317/e5e2bee62db8d49fc905781ed47b8b49485e.pdf
https://pdfs.semanticscholar.org/8317/e5e2bee62db8d49fc905781ed47b8b49485e.pdf
https://pdfs.semanticscholar.org/8317/e5e2bee62db8d49fc905781ed47b8b49485e.pdf
http://www.sciepub.com/reference/38183
http://www.sciepub.com/reference/38183
https://pubmed.ncbi.nlm.nih.gov/21914542/
https://pubmed.ncbi.nlm.nih.gov/21914542/
https://pubmed.ncbi.nlm.nih.gov/21914542/
https://pubmed.ncbi.nlm.nih.gov/31065287/
https://pubmed.ncbi.nlm.nih.gov/31065287/
https://pubmed.ncbi.nlm.nih.gov/31065287/
http://ijzi.net/Issue/3245235103IssueMS8.pdf
http://ijzi.net/Issue/3245235103IssueMS8.pdf
http://ijzi.net/Issue/3245235103IssueMS8.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC304186/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC304186/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC304186/
https://pubmed.ncbi.nlm.nih.gov/8771459/
https://pubmed.ncbi.nlm.nih.gov/8771459/
https://pubmed.ncbi.nlm.nih.gov/8771459/
http://www.ijpba.info/index.php/ijpba/article/view/346
http://www.ijpba.info/index.php/ijpba/article/view/346
http://www.ijpba.info/index.php/ijpba/article/view/346

	Title
	Abstract 
	Introduction
	Conclusion
	References

