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ABSTRACT: 

Introduction: Medicinal plants have long been a valuable source of natural active constituents that have 

been used in products for preserving human health and treating a wide range of diseases. Panax ginseng 

belongs to the Araliaceae family of plants. P.ginseng roots have been used in herbal medicine in Japan, 

China, and Korea for their two medicinal properties. These plant are well-known for developing 

antimicrobial compounds. Panax ginseng has a lot of therapeutic properties, it increases immunization 

function, also acts as an anti-diabetic function, anti-fatigue, anti-stress, improves male sexual 

dysfunction, inhibits AIDS virus growth, etc. 

Aim: The aim of this study was to assess the antimicrobial potential of Panax ginseng extract against 

oral pathogens. 

Materials and methods: Panax ginseng root extract was purchased commercially and used for the 

assay. 450 grams of ginseng extract was diluted in 24 ml of distilled water and sterilized using a 

membrane filter. Agar well diffusion method was used to screen the antibacterial activity of different 

concentrations of Panax ginseng extract against Streptococcus.mutans and Enterococcus.faecalis.  The 

zone of inhibition was measured and tabulated which was compared with 2%  chlorhexidine standard. 

The test was repeated in triplicate to minimize test error. 

 Results: Agar well diffusion demonstrated that Panax ginseng significantly inhibited the growth of 

Streptococcus mutans and Enterococcus faecalis . At a concentration of 200 ul against Streptococcus 

mutans the maximum observed zone of inhibition was 23mm. At the same concentration for 

Enterococcus faecalis the maximum zone of inhibition observed  was 16mm. This shows that the  

increase in the extract is directly proportional to the increase in zone of inhibition. 

Conclusion: The present study can be concluded that Panax ginseng extract showed good antimicrobial 

activity against the oral microbes tested. 
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INTRODUCTION:  

Medicinal plants have long been a valuable source of natural active constituents that have 

been used in products for preserving human health and treating a wide range of diseases. Panax 

ginseng (Chinese ginseng) is ginseng botanicals that have been used as essential health food 

resources around the world for thousands of years[1]. Panax. ginseng belongs to the Araliaceae 

family of plants[2]. Ginseng was developed as a self-pollinating plant. It begins to bloom in the 

middle of May when it is in its third year of growth[3,4]. The roots are pale yellowish-white, with a 

stout primary root, 2 or 5 rootlets, and root hairs. Soil quality, water content, transplant methods, 

temperature, and fertilizer all influence the size and shape of rootlets. P.ginseng roots have been 

used in herbal medicine in Japan, China, and Korea for their two medicinal properties [3] .[2]. These 

plants are well-known for developing antimicrobial compounds[5]. This phenomenon is thought to 

be a microorganism defense mechanism. Allelopathy refers to the release of these substances 

(Panax.ginseng), and the discovery of allelopathic compounds has received a lot of attention 

recently[6]. P.ginseng's saponins, also known as ginsenosides, are thought to be the primary 

biological constituents. At least 289 saponins have been described in Panax species to 

date[1].Saponin is Panax ginseng's key medicinal product, and it has a variety of therapeutic effects, 

including anti-tumor, anti-aging, and blood vessel softening[7]. Panax.ginseng has a lot of 

medicinal properties: it increases the immunisation function , anti diabetic function, anti fatigue, 

anti stress,improves male sexual dysfunction, inhibits AIDS virus growth , etc[8]. P.ginseng hairy 

roots in vitro cultures provide an appealing option for obtaining biologically active compounds[9]. 

The Rb and Rg ginsenoside groups, which are derived from the 20(S) protopanaxadiol, are the two 

most common forms of ginsenosides[9]. 

 

Previous studies stated that Ginseng is also useful for central nervous system disorders, 

aging, and neurodegenerative diseases[10].Pseudomonas aeruginosa, the pathogen that causes 

cystic fibrosis, is not inhibited by ginseng extracts, but only 0.25 percent of a ginseng extract 

prevents swarming motility and biofilm formation in P. aeruginosa[11].Another study stated that 

White, red, and extruded ginseng all have antimicrobial properties against gram-positive bacteria 

and yeast[11]. To extract functional components from ginseng, various extraction methods have 
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been used, mainly by using different solvents such as methanol, ethanol, and water to identify the 

antimicrobial activity[12,13].There are no studies currently available regarding the antimicrobial 

activity of ginseng extract obtained by ginseng roots generated as by-products during ginseng 

processing against commonly occurring oral pathogens such as S.mutans and E.faecalis[12].The  

aim of this study was to assess the antimicrobial potential of Panax ginseng extract against oral 

pathogens.Our team has extensive knowledge and research experience  that has translate into high 

quality publications [14–25],[26–30]. [31] [32] [33] 

 

 

MATERIALS AND METHODS:  

Synthesis of Panax ginseng extract: 

Panax ginseng root extract  was purchased commercially and used for the assay. 450 grams of 

ginseng extract was diluted in 24 ml of distilled water and sterilised using membrane filters . 

 

Antimicrobial Activity: 

Antimicrobial activity of Panax ginseng against the strain Enterococcus faecalis and 

Streptococcus.mutans .Well diffusion  agar was utilized for this activity to determine the zone of 

inhibition. Agar well  diffusion method was used to screen the antibacterial activity of  different 

concentrations of Panax ginseng extract against Streptococcus.mutans and Enterococcus faecalis. 

Well diffusion agar was prepared and sterilized for 45 minutes at 120lbs. Media poured into the 

sterilized plates and let them stabilize for solidification. The wells were cut using the well cutter 

and the test organisms were swabbed.The  Panax ginseng with different concentrations were 

loaded and the plates were incubated for 24 hours at 37°C. After the incubation time the zone of 

inhibition was measured and tabulated and compared with 2%  chlorhexidine. The test was 

repeated in triplicate to minimise test error. 

 

RESULTS AND DISCUSSION: 

Agar well diffusion demonstrated that panax ginseng significantly inhibited the growth of 

Streptococcus.mutans and Enterococcus faecalis . The zone of inhibition for S.mutans at 25μl is 

none, the zone of inhibition of 50 μl is 10mm, the zone  of inhibition of 100μl is 16mm, the zone 

of inhibition of 200μl is 23mm .The zone of inhibition for E.faecalis at 25μl is none, the zone of 
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inhibition of 50 μl is none, the zone  of inhibition of 100μl is 9mm, the zone of inhibition of 200μl 

is 16mm.The zone of inhibition for 2%chlorhexidine at 25μl is 14mm, the zone of inhibition of 50 

μl is 19mm, the zone  of inhibition of 100μl is 24mm, the zone of inhibition of 200μl is 

30mm.Maximum zone of inhibition of  23 mm was seen against S.mutans at concentration of 

200μl. The maximum zone of inhibition against  Enterococcus.faecalis  at 200μl concentration 

was 16mm. The increase in concentration increases the zone of inhibition. Similar articles state 

that , The antimicrobial activity of Panax ginseng assayed by a well diffusion method against 

pathogens showed significant activity at different concentrations . 

 

Organisms 25 μl 50 μl 100 μl 200 μl 

S.mutans no zone  10 mm 16 mm 23 mm 

E.faecalis  no zone  no zone 9 mm 16 mm 

Control 2% 

chlorhexidine 

 

14 mm 19 mm 24 mm 30 mm 

Table 1: Depicting the values of the zone of inhibition against the oral microbes and 2% 

chlorhexidine. 

 

 

a  

Figure 1: Image showing the Zone of Inhibition of Panax.ginseng against E.faecalis and S.mutans. 
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Figure 2: The bar graph depicts the antimicrobial activity of selenium nanoparticles synthesised 

from the extract of  Panax ginseng .x axis represents the concentration in μl and the y axis 

represents the zone of inhibition in mm. 

 

 

Recent research showed that polyacetylenes are defensive compounds that P.ginseng 

plants produce and release from their roots into the soil.In other studies, we discovered that 

steaming American ginseng roots at a high temperature modified the ginsenoside structures in a 

way that enhanced antibacterial activity against Propionibacteria and Streptococcus species[5].The 

concentrations of total phenolics and flavonoids in ginseng extracts increased when they were 

extracted at a higher temperature[12,34].A similar article showed distinct zones around the wells, 

indicating that ginseng extracts had inhibitory activity[6,35].The previous article stated that 

Panax.ginseng extract showed sensitivity towards streptococcus and Enterococcus bacteria and 

other viruses[6,35,36]. The related article stated that Ginseng root extract, prepared by SWE at 190°C 

for 10 minutes, was chosen for research due to its high phenolic content and antimicrobial 

properties[36,37].The findings also indicated that the SWE extraction method for producing ginseng 

extract from ginseng stems and leaves was effective in having antibacterial activities against 

bacteria strains, including foodborne and oral pathogens[2,38]. These results would aid in the 
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manufacture of food and pharmaceuticals using ginseng extract obtained from ginseng stems, roots 

and leaves in an environmentally friendly manner[2]. 

 

There was an opposing article which stated that the  antimicrobial activity of P. ginseng 

hairy root culture extracts was first tested against methicillin-susceptible Staphylococcus aureus 

(MSSA)[5,39]. As a result, the medium extract was effective against MSSA and the results about 

the root extract weren't specifically shown[5]. The study done by  Battenelli stated that Because of 

their potency in inhibiting microorganism growth and their involvement in the whole compound, 

the inactivity of P. ginseng fractions and complete extract does not appear to be due to a low 

concentration of ginsenosides. It's conceivable that the lack of antimicrobial activity is due to an 

antagonistic relationship between ginsenosides and other P. ginseng components[40]. 

 

The limitations of this study are the antimicrobial activity of panax ginseng was checked only on 

certain microbes. In further studies this can be used for development of different drugs for different 

pharmacological uses. 

 

CONCLUSION:  

From the present study it can be concluded that Panax ginseng extract showed good antimicrobial 

activity against the oral microbes tested. Further  studies on their toxicity can be carried out so that 

the extract can be used in the preparation of mouth washes or tooth pastes. 

 

CONFLICT OF INTEREST: There was no conflict of interest in the present study. 

 

ACKNOWLEDGEMENT: 

 Saveetha Dental College  and Hospitals 

SMPS Technologies, Khopoli 

SOURCE OF FUNDING : SMPS Technologies, Khopoli 

 

AUTHOR CONTRIBUTIONS 

Author 1: A.Sabaritha, carried out the study by collecting data and drafted the manuscript after 

performing the necessary statistical analysis and in the preparation of the manuscript.  

https://paperpile.com/c/pYDdf2/nCb8
https://paperpile.com/c/pYDdf2/U1Fo+5eIv
https://paperpile.com/c/pYDdf2/U1Fo
https://paperpile.com/c/pYDdf2/ToxO


A.SABARITHA, R.V 

GEETHA 

 

 

COMPARATIVE EVALUATION OF ANTIMICROBIAL ACTIVITY OF PANAX 

GINSENG ON ORAL MICROBES  

 
 
 

Cuest.fisioter.2025.54(2):2176-2185                                                                                2182 

 

Author 2: Dr.R.V.Geetha aided in conception of the topic, designing the study and supervision of 

the study, correction and final approval of the manuscript. 

 

REFERENCE: 

1.  Xue P, Yao Y, Yang X-S, Feng J, Ren G-X. Improved antimicrobial effect of ginseng 

extract by heat transformation [Internet]. Journal of Ginseng Research2017;41(2):180–7. 

Available from: http://dx.doi.org/10.1016/j.jgr.2016.03.002 

2.  Fukuyama N, Shibuya M, Orihara Y. Antimicrobial polyacetylenes from Panax ginseng 

hairy root culture. Chem Pharm Bull 2012;60(3):377–80. 

3.  Choi K-T. Botanical characteristics, pharmacological effects and medicinal components of 

KoreanPanax ginsengC A Meyer [Internet]. Acta Pharmacologica Sinica2008;29(9):1109–

18. Available from: http://dx.doi.org/10.1111/j.1745-7254.2008.00869.x 

4.  Jo S-R, Kim J-S, Lee N-R, Choi J-E. Effects of Plant Growth Regulator Treatment on 

Ginseng berry and seed development in Panax ginseng C. A. Meyer [Internet]. Korean 

Journal of Medicinal Crop Science2012;20(5):315–9. Available from: 

http://dx.doi.org/10.7783/kjmcs.2012.20.5.315 

5.  Fukuyama N, Shibuya M, Orihara Y. ChemInform Abstract: Antimicrobial Polyacetylenes 

from Panax ginseng Hairy Root Culture [Internet]. ChemInform2012;43(33):no – no. 

Available from: http://dx.doi.org/10.1002/chin.201233213 

6.  Jeong G-T, Park D-H, Ryu H-W, Hwang B, Woo J-C, Kim D, et al. Production of 

antioxidant compounds by culture of Panax ginseng C.A. Meyer hairy roots: I. Enhanced 

production of secondary metabolite in hairy root cultures by elicitation. Appl Biochem 

Biotechnol 2005;121-124:1147–57. 

7.  Wu H, Yang H-Y, You X-L, Li Y-H. Diversity of endophytic fungi from roots of Panax 

ginseng and their saponin yield capacities [Internet]. SpringerPlus2013;2(1):107. Available 

from: http://dx.doi.org/10.1186/2193-1801-2-107 

8.  Takagi K, Saito H, Nabata H. Pharmacological Studies of Panax Ginseng Root: Estimation 

of Pharmacological Actions of Panax Ginseng Root [Internet]. Japanese Journal of 

Pharmacology1972;22(2):245–59. Available from: http://dx.doi.org/10.1016/s0021-

5198(19)31694-4 

9.  Kochan E, Wasiela M, Sienkiewicz M. The production of ginsenosides in hairy root 

cultures of American Ginseng, Panax quinquefolium L. and their antimicrobial activity 

[Internet]. In Vitro Cellular & Developmental Biology - Plant2013;49(1):24–9. Available 

from: http://dx.doi.org/10.1007/s11627-012-9469-5 

10.  Singh P, Kim YJ, Wang C, Mathiyalagan R, Yang DC. The development of a green 

http://paperpile.com/b/pYDdf2/2i35
http://paperpile.com/b/pYDdf2/2i35
http://paperpile.com/b/pYDdf2/2i35
http://dx.doi.org/10.1016/j.jgr.2016.03.002
http://paperpile.com/b/pYDdf2/nCb8
http://paperpile.com/b/pYDdf2/nCb8
http://paperpile.com/b/pYDdf2/DW48
http://paperpile.com/b/pYDdf2/DW48
http://paperpile.com/b/pYDdf2/DW48
http://dx.doi.org/10.1111/j.1745-7254.2008.00869.x
http://paperpile.com/b/pYDdf2/DZXn
http://paperpile.com/b/pYDdf2/DZXn
http://paperpile.com/b/pYDdf2/DZXn
http://paperpile.com/b/pYDdf2/DZXn
http://dx.doi.org/10.7783/kjmcs.2012.20.5.315
http://paperpile.com/b/pYDdf2/U1Fo
http://paperpile.com/b/pYDdf2/U1Fo
http://paperpile.com/b/pYDdf2/U1Fo
http://dx.doi.org/10.1002/chin.201233213
http://paperpile.com/b/pYDdf2/qplM
http://paperpile.com/b/pYDdf2/qplM
http://paperpile.com/b/pYDdf2/qplM
http://paperpile.com/b/pYDdf2/qplM
http://paperpile.com/b/pYDdf2/diTF
http://paperpile.com/b/pYDdf2/diTF
http://paperpile.com/b/pYDdf2/diTF
http://dx.doi.org/10.1186/2193-1801-2-107
http://paperpile.com/b/pYDdf2/5Ko8
http://paperpile.com/b/pYDdf2/5Ko8
http://paperpile.com/b/pYDdf2/5Ko8
http://dx.doi.org/10.1016/s0021-5198(19)31694-4
http://dx.doi.org/10.1016/s0021-5198(19)31694-4
http://paperpile.com/b/pYDdf2/XuOx
http://paperpile.com/b/pYDdf2/XuOx
http://paperpile.com/b/pYDdf2/XuOx
http://paperpile.com/b/pYDdf2/XuOx
http://dx.doi.org/10.1007/s11627-012-9469-5
http://paperpile.com/b/pYDdf2/cnTh


A.SABARITHA, R.V 

GEETHA 

 

 

COMPARATIVE EVALUATION OF ANTIMICROBIAL ACTIVITY OF PANAX 

GINSENG ON ORAL MICROBES  

 
 
 

Cuest.fisioter.2025.54(2):2176-2185                                                                                2183 

 

approach for the biosynthesis of silver and gold nanoparticles by usingPanax ginsengroot 

extract, and their biological applications [Internet]. Artificial Cells, Nanomedicine, and 

Biotechnology2015;1–8. Available from: 

http://dx.doi.org/10.3109/21691401.2015.1011809 

11.  Na S, Kim J-H, Rhee YK, Oh S-W. Enhancing the antimicrobial activity of ginseng against 

Bacillus cereus and Staphylococcus aureus by heat treatment [Internet]. Food Science and 

Biotechnology2018;27(1):203–10. Available from: http://dx.doi.org/10.1007/s10068-017-

0209-9 

12.  Lee KA, Kim WJ, Kim HJ, Kim K-T, Paik H-D. Antibacterial activity of Ginseng (Panax 

ginsengC. A. Meyer) stems-leaves extract produced by subcritical water extraction 

[Internet]. International Journal of Food Science & Technology2013;48(5):947–53. 

Available from: http://dx.doi.org/10.1111/ijfs.12046 

13.  Park K-H, Kim S-J, Kim J-Y, Min K-J, Kim J-R, Cho K-H. WITHDRAWN: Cold-water 

extract of Korean Red Ginseng exhibits potent inhibitory effects against cholesteryl ester 

transfer protein activity and fructose-mediated glycation along with lipid-lowering activity 

in hyperlipidemic zebrafish [Internet]. Journal of Ginseng Research2017;Available from: 

http://dx.doi.org/10.1016/j.jgr.2017.01.005 

14.  Priyadharsini JV, Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In silico 

analysis of virulence genes in an emerging dental pathogen A. baumannii and related 

species [Internet]. Archives of Oral Biology2018;94:93–8. Available from: 

http://dx.doi.org/10.1016/j.archoralbio.2018.07.001 

15.  Vijayashree Priyadharsini J. In silico validation of the non-antibiotic drugs acetaminophen 

and ibuprofen as antibacterial agents against red complex pathogens. J Periodontol 

2019;90(12):1441–8. 

16.  Paramasivam A, Vijayashree Priyadharsini J, Raghunandhakumar S. N6-adenosine 

methylation (m6A): a promising new molecular target in hypertension and cardiovascular 

diseases. Hypertens Res 2020;43(2):153–4. 

17.  Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. An insight into the 

emergence of Acinetobacter baumannii as an oro-dental pathogen and its drug resistance 

gene profile - An in silico approach. Heliyon 2018;4(12):e01051. 

18.  Paramasivam A, Vijayashree Priyadharsini J. Novel insights into m6A modification in 

circular RNA and implications for immunity. Cell Mol Immunol 2020;17(6):668–9. 

19.  Paramasivam A, Priyadharsini JV, Raghunandhakumar S. Implications of m6A 

modification in autoimmune disorders. Cell Mol Immunol 2020;17(5):550–1. 

20.  Girija ASS, Shankar EM, Larsson M. Could SARS-CoV-2-Induced Hyperinflammation 

Magnify the Severity of Coronavirus Disease (CoViD-19) Leading to Acute Respiratory 

Distress Syndrome? Front Immunol 2020;11:1206. 

http://paperpile.com/b/pYDdf2/cnTh
http://paperpile.com/b/pYDdf2/cnTh
http://paperpile.com/b/pYDdf2/cnTh
http://paperpile.com/b/pYDdf2/cnTh
http://dx.doi.org/10.3109/21691401.2015.1011809
http://paperpile.com/b/pYDdf2/nrUU
http://paperpile.com/b/pYDdf2/nrUU
http://paperpile.com/b/pYDdf2/nrUU
http://dx.doi.org/10.1007/s10068-017-0209-9
http://dx.doi.org/10.1007/s10068-017-0209-9
http://paperpile.com/b/pYDdf2/xcKj
http://paperpile.com/b/pYDdf2/xcKj
http://paperpile.com/b/pYDdf2/xcKj
http://paperpile.com/b/pYDdf2/xcKj
http://dx.doi.org/10.1111/ijfs.12046
http://paperpile.com/b/pYDdf2/hqD5
http://paperpile.com/b/pYDdf2/hqD5
http://paperpile.com/b/pYDdf2/hqD5
http://paperpile.com/b/pYDdf2/hqD5
http://dx.doi.org/10.1016/j.jgr.2017.01.005
http://paperpile.com/b/pYDdf2/L0SKX
http://paperpile.com/b/pYDdf2/L0SKX
http://paperpile.com/b/pYDdf2/L0SKX
http://paperpile.com/b/pYDdf2/L0SKX
http://dx.doi.org/10.1016/j.archoralbio.2018.07.001
http://paperpile.com/b/pYDdf2/V6UZ9
http://paperpile.com/b/pYDdf2/V6UZ9
http://paperpile.com/b/pYDdf2/V6UZ9
http://paperpile.com/b/pYDdf2/clKm5
http://paperpile.com/b/pYDdf2/clKm5
http://paperpile.com/b/pYDdf2/clKm5
http://paperpile.com/b/pYDdf2/ONxDe
http://paperpile.com/b/pYDdf2/ONxDe
http://paperpile.com/b/pYDdf2/ONxDe
http://paperpile.com/b/pYDdf2/yc3pY
http://paperpile.com/b/pYDdf2/yc3pY
http://paperpile.com/b/pYDdf2/Rr92H
http://paperpile.com/b/pYDdf2/Rr92H
http://paperpile.com/b/pYDdf2/ZI0L3
http://paperpile.com/b/pYDdf2/ZI0L3
http://paperpile.com/b/pYDdf2/ZI0L3


A.SABARITHA, R.V 

GEETHA 

 

 

COMPARATIVE EVALUATION OF ANTIMICROBIAL ACTIVITY OF PANAX 

GINSENG ON ORAL MICROBES  

 
 
 

Cuest.fisioter.2025.54(2):2176-2185                                                                                2184 

 

21.  Jayaseelan VP, Arumugam P. Exosomal microRNAs as a promising theragnostic tool for 

essential hypertension. Hypertens Res 2020;43(1):74–5. 

22.  Ushanthika T, Smiline Girija AS, Paramasivam A, Priyadharsini JV. An in silico approach 

towards identification of virulence factors in red complex pathogens targeted by reserpine. 

Nat Prod Res 2021;35(11):1893–8. 

23.  Ramalingam AK, Selvi SGA, Jayaseelan VP. Targeting prolyl tripeptidyl peptidase from 

Porphyromonas gingivalis with the bioactive compounds from Rosmarinus officinalis. 

Asian Biomed 2019;13(5):197–203. 

24.  Kumar SP, Girija ASS, Priyadharsini JV. Targeting NM23-H1-mediated inhibition of 

tumour metastasis in viral hepatitis with bioactive compounds from Ganoderma lucidum: A 

computational study. pharmaceutical-sciences [Internet] 2020;82(2). Available from: 

https://www.ijpsonline.com/articles/targeting-nm23h1mediated-inhibition-of-tumour-

metastasis-in-viral-hepatitis-with-bioactive-compounds-from-ganoderma-lucidum-a-comp-

3883.html 

25.  Mathivadani V, Smiline AS, Priyadharsini JV. Targeting Epstein-Barr virus nuclear antigen 

1 (EBNA-1) with Murraya koengii bio-compounds: An in-silico approach. Acta Virol 

2020;64(1):93–9. 

26.  Samuel SR, Kuduruthullah S, Khair AMB, Shayeb MA, Elkaseh A, Varma SR. Dental pain, 

parental SARS-CoV-2 fear and distress on quality of life of 2 to 6 year-old children during 

COVID-19. Int J Paediatr Dent 2021;31(3):436–41. 

27.  Samuel SR. Can 5-year-olds sensibly self-report the impact of developmental enamel 

defects on their quality of life? Int J Paediatr Dent 2021;31(2):285–6. 

28.  Barma MD, Muthupandiyan I, Samuel SR, Amaechi BT. Inhibition of Streptococcus 

mutans, antioxidant property and cytotoxicity of novel nano-zinc oxide varnish. Arch Oral 

Biol 2021;126:105132. 

29.  Teja KV, Ramesh S. Is a filled lateral canal - A sign of superiority? J Dent Sci 

2020;15(4):562–3. 

30.  Reddy P, Krithikadatta J, Srinivasan V, Raghu S, Velumurugan N. Dental Caries Profile 

and Associated Risk Factors Among Adolescent School Children in an Urban South-Indian 

City. Oral Health Prev Dent 2020;18(1):379–86. 

31.  Jayaseelan VP, Paramasivam A. Emerging role of NET inhibitors in cardiovascular 

diseases. Hypertens Res 2020;43(12):1459–61. 

32.  Iswarya Jaisankar A, Smiline Girija AS, Gunasekaran S, Vijayashree Priyadharsini J. 

Molecular characterisation of csgA gene among ESBL strains of A. baumannii and 

targeting with essential oil compounds from Azadirachta indica. Journal of King Saud 

University - Science 2020;32(8):3380–7. 

http://paperpile.com/b/pYDdf2/jGOrc
http://paperpile.com/b/pYDdf2/jGOrc
http://paperpile.com/b/pYDdf2/IrRuM
http://paperpile.com/b/pYDdf2/IrRuM
http://paperpile.com/b/pYDdf2/IrRuM
http://paperpile.com/b/pYDdf2/G0hPo
http://paperpile.com/b/pYDdf2/G0hPo
http://paperpile.com/b/pYDdf2/G0hPo
http://paperpile.com/b/pYDdf2/hxy0P
http://paperpile.com/b/pYDdf2/hxy0P
http://paperpile.com/b/pYDdf2/hxy0P
http://paperpile.com/b/pYDdf2/hxy0P
https://www.ijpsonline.com/articles/targeting-nm23h1mediated-inhibition-of-tumour-metastasis-in-viral-hepatitis-with-bioactive-compounds-from-ganoderma-lucidum-a-comp-3883.html
https://www.ijpsonline.com/articles/targeting-nm23h1mediated-inhibition-of-tumour-metastasis-in-viral-hepatitis-with-bioactive-compounds-from-ganoderma-lucidum-a-comp-3883.html
https://www.ijpsonline.com/articles/targeting-nm23h1mediated-inhibition-of-tumour-metastasis-in-viral-hepatitis-with-bioactive-compounds-from-ganoderma-lucidum-a-comp-3883.html
http://paperpile.com/b/pYDdf2/nfs8Z
http://paperpile.com/b/pYDdf2/nfs8Z
http://paperpile.com/b/pYDdf2/nfs8Z
http://paperpile.com/b/pYDdf2/BLtcM
http://paperpile.com/b/pYDdf2/BLtcM
http://paperpile.com/b/pYDdf2/BLtcM
http://paperpile.com/b/pYDdf2/HTpj7
http://paperpile.com/b/pYDdf2/HTpj7
http://paperpile.com/b/pYDdf2/cKkw1
http://paperpile.com/b/pYDdf2/cKkw1
http://paperpile.com/b/pYDdf2/cKkw1
http://paperpile.com/b/pYDdf2/z3cM0
http://paperpile.com/b/pYDdf2/z3cM0
http://paperpile.com/b/pYDdf2/NlBUp
http://paperpile.com/b/pYDdf2/NlBUp
http://paperpile.com/b/pYDdf2/NlBUp
http://paperpile.com/b/pYDdf2/Jwloj
http://paperpile.com/b/pYDdf2/Jwloj
http://paperpile.com/b/pYDdf2/OxUSA
http://paperpile.com/b/pYDdf2/OxUSA
http://paperpile.com/b/pYDdf2/OxUSA
http://paperpile.com/b/pYDdf2/OxUSA


A.SABARITHA, R.V 

GEETHA 

 

 

COMPARATIVE EVALUATION OF ANTIMICROBIAL ACTIVITY OF PANAX 

GINSENG ON ORAL MICROBES  

 
 
 

Cuest.fisioter.2025.54(2):2176-2185                                                                                2185 

 

33.  Girija AS. Fox3 (+) CD25 (+) CD4 (+) T-regulatory cells may transform the nCoV’s final 

destiny to CNS! COMMENT. 2021; 

34.  Lee KA, Kim K-T, Chang P-S, Paik H-D. In vitro cytotoxic activity of ginseng leaf/stem 

extracts obtained by subcritical water extraction [Internet]. Journal of Ginseng 

Research2014;38(4):289–92. Available from: http://dx.doi.org/10.1016/j.jgr.2014.05.009 

35.  Lee J-M, Ko M-J, Chung M-S. Physicochemical Properties and Composition of 

Ginsenosides in Red Ginseng Extract as Revealed by Subcritical Water Extraction 

[Internet]. Korean Journal of Food Science and Technology2015;47(6):757–64. Available 

from: http://dx.doi.org/10.9721/kjfst.2015.47.6.757 

36.  Murthy HN, Park SY, Paek KY. Production of Ginsenosides by Hairy Root Cultures of 

Panax ginseng [Internet]. Production of Plant Derived Natural Compounds through Hairy 

Root Culture2017;203–16. Available from: http://dx.doi.org/10.1007/978-3-319-69769-

7_11 

37.  Ge HX, Zhang J, Lu LL, Yu BY. Biotransformation of tetrahydroprotoberberines by Panax 

ginseng hairy root culture [Internet]. Journal of Molecular Catalysis B: 

Enzymatic2014;110:133–9. Available from: 

http://dx.doi.org/10.1016/j.molcatb.2014.10.001 

38.  Yu K-W, Gao W-Y, Son S-H, Paek K-Y. Improvement of ginsenoside production by 

jasmonic acid and some other elicitors in hairy root culture of ginseng (Panax ginseng C. A. 

Meyer) [Internet]. In Vitro Cellular & Developmental Biology - Plant2000;36(5):424–8. 

Available from: http://dx.doi.org/10.1007/s11627-000-0077-4 

39.  Jeong G-T, Park D-H. Mass Production of Transformed Hairy Root for Secondary 

Metabolites: A Case Study of Panax ginseng Hairy Roots [Internet]. Production of Plant 

Derived Natural Compounds through Hairy Root Culture2017;183–201. Available from: 

http://dx.doi.org/10.1007/978-3-319-69769-7_10 

40.  Ellenrieder, Maria or Anna Maria [Internet]. Benezit Dictionary of Artists2011;Available 

from: http://dx.doi.org/10.1093/benz/9780199773787.article.b00058429 

 

http://paperpile.com/b/pYDdf2/3wRVC
http://paperpile.com/b/pYDdf2/3wRVC
http://paperpile.com/b/pYDdf2/CzVE
http://paperpile.com/b/pYDdf2/CzVE
http://paperpile.com/b/pYDdf2/CzVE
http://dx.doi.org/10.1016/j.jgr.2014.05.009
http://paperpile.com/b/pYDdf2/z3fc
http://paperpile.com/b/pYDdf2/z3fc
http://paperpile.com/b/pYDdf2/z3fc
http://paperpile.com/b/pYDdf2/z3fc
http://dx.doi.org/10.9721/kjfst.2015.47.6.757
http://paperpile.com/b/pYDdf2/vgZu
http://paperpile.com/b/pYDdf2/vgZu
http://paperpile.com/b/pYDdf2/vgZu
http://dx.doi.org/10.1007/978-3-319-69769-7_11
http://dx.doi.org/10.1007/978-3-319-69769-7_11
http://paperpile.com/b/pYDdf2/iKJK
http://paperpile.com/b/pYDdf2/iKJK
http://paperpile.com/b/pYDdf2/iKJK
http://paperpile.com/b/pYDdf2/iKJK
http://dx.doi.org/10.1016/j.molcatb.2014.10.001
http://paperpile.com/b/pYDdf2/0xXO
http://paperpile.com/b/pYDdf2/0xXO
http://paperpile.com/b/pYDdf2/0xXO
http://paperpile.com/b/pYDdf2/0xXO
http://dx.doi.org/10.1007/s11627-000-0077-4
http://paperpile.com/b/pYDdf2/5eIv
http://paperpile.com/b/pYDdf2/5eIv
http://paperpile.com/b/pYDdf2/5eIv
http://paperpile.com/b/pYDdf2/5eIv
http://dx.doi.org/10.1007/978-3-319-69769-7_10
http://paperpile.com/b/pYDdf2/ToxO
http://paperpile.com/b/pYDdf2/ToxO
http://dx.doi.org/10.1093/benz/9780199773787.article.b00058429

