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Abstract 

Background: Coleus amboinicus is also called “karpoora valli'' in Tamil. It has a lot of medicinal values, it is 

also used as an ornamental plant and spice. It is also commonly called Indian mint. Hypercholesterolemia is the 

highest risk factor and cause of cardiovascular diseases like atherosclerosis, myocardial infarction. High LDL is 

the cause of high cholesterol levels.  

Aim-: Screening of phytochemical constituents and assessment of anti-cholesterol and antioxidant potentials of 

coleus amboinicus. 

 Materials and Methods-: Phytochemicals screening test and DPPH radical scavenging activity and 

anticholesterol activity were done using the ethanolic leaf extract of the plant and the results obtained were 

analyzed statistically by a one-way analysis of variance (ANOVA) followed by Duncan’s multiple range test was 

used to see the statistical significance among the groups. The results with the p<0.05 level were considered to be 

statistically significant.  

Results: The phytochemical screening showed the rich presence of secondary metabolites in the extract. The 

results showed that the extracts possessed in vitro antioxidant activity in a concentration-dependent manner. The 

anticholesterol activity of the extract is also evident from the results. The p value is less than 0.05 and is 

statistically significant.   

Conclusion-:It was concluded that ethanolic extract of Coleus amboinicus possessed potent anti-cholesterol and 

antioxidant activity. 

 

Keywords: Hypercholesterolemia, Anti-cholesterol, Antioxidant, Coleus amboinicus, DPPH radical scavenging, 

Phytochemical screening, innovative technology; novel method 
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INTRODUCTION  

Hypercholesterolemia is the 6th major risk 

factor for death in the world 1. Cholesterol 

can increase the risks of stroke, heart 

diseases and other vascular diseases, one 

third of the ischemic heart diseases is 

globally attributable due to high blood 

cholesterol. The root cause for 

atherosclerosis and other cardiac 

complications is due to 

hypercholesterolemia. People/individuals 

with elevated low density lipoprotein 

(LDL) cholesterol are highly prone to start 

developing coronary heart disease through 

various multiple stages of the process. LDL 

cholesterol lowering is the primary target of 

the therapy . Statins (ST’s) are drugs of first 

choice in hypercholesterolemic patients, 

some of them are very intolerant to ST’s 

and specially in those at high 

cardiovascular risk 2. 

The border line devices between 

nutrients and drugs are nutraceuticals; they 

provide supplementation of particular 

nutrients and drugs with beneficial effects 

on health. The nutraceuticals which are 

derived from plants have been suggested to 

improve plasma lipid profile 3. Coleus 

amboinicus is also called “karpoora valli'' 

in Tamil. It has a lot of medicinal values, it 

is also used as an ornamental plant and 

spice. It is also commonly called as Indian 

mint and it is  a semi- succulent perennial 

plant belonging to the family Lamiaceae 4. 

The leaves are mainly used for the 

treatment of asthma, headache, stomach 

pain, fever, renal diseases and epilepsy. It is 

used to treat conditions such as diarrhoea, 

toothache, insect bites and whooping cough 
5. Various pharmacological properties of 

C.amboinicus have been reported including 

antiepileptic, antimutagenic and antifungal 

properties 6. This plant is used for infertility 

in both males and females and also for 

reproductive issues such as child birth 7. 

The leaves are consumed as breast milk 

stimulants 8. A few studies have shown the 

absence of toxicity of plant extracts in vitro 

and in vivo 9 which makes the use of this 

species very safe in the treatment of 

multiresistant infections 10. 

Antimicrobial activities of extracts, oils and 

nanoparticles of C. amboinicus have also 

been reported. C.amboinicus is reported to 

contain several classes of phytochemicals 

including alkaloids, terpenoids, proteins, 

phlobatannins, flavonoids and others 11. 

The details of these bioactive constituents 

have been reported. Our team has extensive 

knowledge and research experience  that 

has translate into high quality publications 
12–21. We wanted to find out about the 

anticholesterol activity of coleus 

amboinicus and this study is being done as 

anticholesterol activity on coleus 

amboinicus has never been done before. 

 

MATERIALS AND METHODS  

1. Phytochemical screening test  

 Test for Phlobatannins 

              1ml of the extract was treated with 

1ml of 1% Hcl and boiled for 10min. The 

formation of red colour precipitate 

indicates the presence of phlobatannin.  

  Test for Carbohydrates  

               Three to five drops of molisch 

reagent was added with 1ml of the extract 

and then 1ml of concentrated sulphuric acid 

was added carefully through the side of the 

test tube. The mixture was then allowed to 

stand for two minutes and diluted with 5ml 

of distilled water. The development of a red 

or dull violet ring at the junction of the 

liquid showed the presence of 

carbohydrates. 

Test for Flavonoids  

                Few drops of 1%of liquid 

ammonia were taken in a test tube and 

https://paperpile.com/c/JBZJda/1ZQZ
https://paperpile.com/c/JBZJda/cuOk
https://paperpile.com/c/JBZJda/jWvB
https://paperpile.com/c/JBZJda/d6z4
https://paperpile.com/c/JBZJda/AZaH
https://paperpile.com/c/JBZJda/y159
https://paperpile.com/c/JBZJda/3iv2
https://paperpile.com/c/JBZJda/IzGi
https://paperpile.com/c/JBZJda/Dgjg
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along with it 1ml of the extract was added 

resulting in the formation of yellow colour 

thereby indicating the presence of 

Flavonoids. 

Test for Alkaloids 

2ml of sample was mixed with 2ml of HCl. 

Then 6 drops of HCN was added and 

further 2 drops of picric acid was added that 

resulted in a creamish pale yellow ppt 

indicating the presence of alkaloids. 

Test for Terpenoids 

2 ml of sample along with 2ml of 

chloroform and 3ml of con. H2SO4 was 

added. Red color ppt obtained indicates the 

presence of terpenoids. 

Test for proteins 

One milliliter of ninhydrin was dissolved in 

1 mL of acetone and then a small amount of 

extract was added with ninhydrin. The 

formation of purple colour revealed the 

presence of protein. 

 

Detection of saponins 

Foam test: A fraction of the extract was 

vigorously shaken with water and observed 

for persistent foam. 

Test for steroids 

One milliliter of chloroform was mixed 

with 1 mL of extract and then ten drops of 

acetic anhydride and five drops of 

concentrated sulphuric acid were added and 

mixed. The formation of dark red colour or 

dark pink colour indicates the presence of 

steroids. 

2. DPPH free radical scavenging activity 

of Coleus amboinicus 

Scavenging of 2, 2-Diphenyl-1-

picrylhydrazyl (DPPH) radicals was 

assessed by the method of Hatano et al, 

(1989). DPPH solution (1.0 ml) was added 

to 1.0 ml of extract at different 

concentrations (0.1 to 0. 5mg/ml). The 

mixture was kept at room temperature for 

50 minutes and the activity was measured 

at 517 nm. Ascorbic acid at the same 

concentrations was used as standard. The 

capability to scavenge the DPPH radical 

was calculated and expressed in percentage 

(%) using following formula: 

DPPH radical scavenging (%) = Control 

OF-Sample OD X100 

                                  Control OD 

3. In vitro anti-cholesterol activity of 

Coleus amboinicus 

The anti-cholesterol assay was carried out 

as described as per the kit method 

(Spinreact, S.A.U-Ctra Santa Coloma, 

Girona, Spain). Cholesterol was dissolved 

in chloroform at a concentration of 2.5 mg 

mL/ml. Ten microliter of the extract was 

pipetted into a microtiter plate followed by 

the addition of 2000 μL of R1 reagent and 

10 μL of cholesterol as sample. Twenty 

microliter of distilled water and 2000 μL of 

R1 reagent were used as blank. Negative 

control consisted of 20 μL cholesterol and 

2ml R1; standard consisted of 20 μL 

simvastatin and 2000 mL R1 reagent. The 

contents were incubated between 0-30 min 

at room temperature and the absorbance 

was read at 500 nm in a UV-Vis 

spectrophotometer against reagent blank. 

Anti-cholesterol assay of the extract was 

calculated using the following equation: 

 

Inhibition (%) = Negative control-

Sample× 100 

------------------------------- 

Negative control 

  

STATISTICAL ANALYSIS 

The data were subjected to statistical 

analysis using one – way analysis of 

variance (ANOVA) and Duncan’s multiple 

range test to assess the significance of 

individual variations between the groups. In 

Duncan’s test, significance was considered 

at the level of p<0.05. 
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RESULTS 

The qualitative analysis for phytochemicals 

showed that the extract of Coleus 

amboinicus is rich in  protein, amino acids, 

alkaloids, steroids and saponins. There was 

absence of carbohydrates, terpenoids, 

flavonoids in the extract (Table 1). The in 

vitro antioxidant activity of the extract was 

studied using DPPH radical scavenging 

activity. Vitamin C was used as the control. 

The activity of both the extract and standard 

was done at varying concentrations ranging 

from 100 to 500 µg/ml. The results showed 

that the extract possessed potent 

antioxidant activity in a concentration 

dependent manner. But the activity of 

VItamin C was higher compared to the 

extract in all the tested concentrations 

(Figure 1). The in vitro anticholesterol 

activity of the extract was evaluated in 

varying concentrations, in which 

simvastatin was used as the standard, which 

is a synthetic anti cholesterol drug.  The 

plant extract’s anticholesterol activity 

increases with increase in the 

concentration, although the activity was 

less compared to the synthetic drug (Figure 

2). 

Table 1: Phytochemical screening of 

Coleus amboinicus 

Phytochemical Presen

ce  

Absen

ce  

Protein (+)  

Amino acids (+)  

Carbohydrates  (-) 

Terpenoids  (-) 

Flavonoids  (-) 

Alkaloids (+)  

Steroids (+)  

Saponin  (+)  
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Figure 1: The figure represents the in vitro 

antioxidant activity of Coleus amboinicus. 

X axis represents the concentration and the 

Y axis represents the percentage of 

inhibition. Blue color represents standard 

(Vitamin C) and green color represents the 

extract. Each  bar represents Mean ± SEM 

of 3 independent observations. P value ≤ 

0.05 was considered to be statistically 

significant. . 

  

 

 

 

Figure 2: The figure represents the in vitro 

anticholesterol activity of Coleus 

amboinicus. X axis represents the 

concentration and the Y axis represents the 

percentage of inhibition. Red color 

represents standard (Simvastatin) and the 

pink color represents the extract. Each  bar 

represents Mean ± SEM of 3 independent 

observations. P value ≤ 0.05 was 

considered to be statistically significant. . 

 

DISCUSSION  

Phytochemical screening of coleus 

amboinicus is rich in protein, amino acid, 

alkanoids, steroids, saponin, and is absent 

in carbohydrates, terpenoids, flavonoids. 

The natural bioactive compounds found in 

plants are phytoconstituents. They form an 

integrated part of defence systems and its 

world against various diseases and work 

with various nutrients and fibres 22. Usage 

of plant derived medicines are safer than 

synthetic alternatives, more affordable 

treatments and more therapeutic benefits 23. 

The beneficial activity of Coleus 

amboinicus might be attributed to the 

presence of these phytoconstituents.  

DPPH radical scavenging activity 

revealed the antioxidant activity of 

ethanolic extract of Coleus amboinicus. 

The activity was observed in a 

concentration dependent manner. The 

antioxidant activity was compared with the 

standard vitamin C. However the plant 

extract showed less activity compared to 

the standard in all the tested concentrations. 

The important role as a health protecting 

factor in food is played by antioxidant 

https://paperpile.com/c/JBZJda/RX73
https://paperpile.com/c/JBZJda/IN83
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compounds, the main characteristic of an 

antioxidant is its ability to trap free radicals. 

Antioxidant compounds like polyphenols 

,phenolic acids and flavonoids are 

commonly found in plants and they  have 

been reported to have multiple biological 

effects, including antioxidant activity.24.  

The plant also possesses potent 

anticholesterol in vitro. Medicinal plants 

are indispensable components of earth as 

they are used to cure different infectious 

diseases all over the world and are a source 

of many effective and powerful drugs11. 

The study results showed the potent 

anticholesterol activity of the extract in a 

concentration dependent manner. The 

activity was compared with the standard 

drug. Compared to simvastatin, the 

anticholesterol activity of the extract is less 

in all the doses. The crude nature of the 

extract might be the reason for reduced 

activity of the plant extract compared to the 

standard drug. Further purification and 

characterization can increase the activity of 

the extract. The standard simvastatin is well 

known to regulate the synthesis of 

cholesterol. Simvastatin is a HMG-CoA 

reductase inhibitor which acts by blocking 

the HMG-CoA reductase enzyme, which 

catalyzes the rate-limiting step in de novo 

cholesterol synthesis. 1. Statins are a widely 

used class of drug and they have adverse 

side effects like cognitive loss, neuropathy, 

pancreatic and hepatic dysfunction, and 

sexual dysfunction, Myositis and Myalgia 
25. The use of medicinal plants can reduce 

the side effects caused by synthetic drugs. 

Since our plant showed anticholesterol 

activity, if detailed studies were done on the 

plant, it can be used for formulating drugs 

against hypercholesterolemia. The 

limitation is that only in vitro analysis was 

done. Detailed in vitro and in vivo studies 

in future might provide a way to develop a 

safe anti cholesterol drug from the plant.  

  

Conclusion 

The present study established the in vitro 

antioxidant and anticholesterol activity of 

Coleus amboinicus. The presence of 

phytochemicals might have contributed to 

the beneficial property of the plant.  

 

ACKNOWLEDGEMENT  

The authors would like to thank Saveetha 

Dental College and Hospitals, Saveetha 

Institute of medical and technical 

Sciences,Saveetha University for providing 

research laboratory facilities to carry out 

the study. 

 

SOURCE OF FUNDING  

The present study was supported by the 

following agencies.  

● Saveetha Institute of Medical and 

Technical Sciences (SIMATS) 

● Saveetha Dental College 

● Saveetha University 

● society for women integrated 

development 

STATEMENT OF CONFLICT OF 

INTEREST  

The author declares that there is no conflict 

of interest in the present study. 

 

References  

1. Dethe S, Gururaja GM, Mundkinajeddu 

D, et al. Evaluation of cholesterol-

lowering activity of standardized 

extract of Mangifera indica in albino 

Wistar rats. Pharmacognosy Research 

2017; 9: 21. 

2. Pisciotta L, Bellocchio A, Bertolini S. 

Nutraceutical pill containing berberine 

versus ezetimibe on plasma lipid 

pattern in hypercholesterolemic 

subjects and its additive effect in 

https://paperpile.com/c/JBZJda/kL4K
https://paperpile.com/c/JBZJda/zINl
https://paperpile.com/c/JBZJda/1ZQZ
https://paperpile.com/c/JBZJda/CXJ8
http://paperpile.com/b/JBZJda/1ZQZ
http://paperpile.com/b/JBZJda/1ZQZ
http://paperpile.com/b/JBZJda/1ZQZ
http://paperpile.com/b/JBZJda/1ZQZ
http://paperpile.com/b/JBZJda/1ZQZ
http://paperpile.com/b/JBZJda/1ZQZ
http://paperpile.com/b/JBZJda/1ZQZ
http://paperpile.com/b/JBZJda/1ZQZ
http://paperpile.com/b/JBZJda/cuOk
http://paperpile.com/b/JBZJda/cuOk
http://paperpile.com/b/JBZJda/cuOk
http://paperpile.com/b/JBZJda/cuOk
http://paperpile.com/b/JBZJda/cuOk


Journal of Survey in Fisheries Sciences               10(1S) 434-441 2023 

 

440 
 

patients with familial 

hypercholesterolemia on stable 

cholesterol-lowering treatment. Lipids 

Health Dis 2012; 11: 123. 

3. Mannarino MR, Ministrini S, Pirro M. 

Nutraceuticals for the treatment of 

hypercholesterolemia. European 

Journal of Internal Medicine 2014; 25: 

592–599. 

4. Stankovic M. Lamiaceae Species: 

Biology, Ecology and Practical Uses. 

MDPI, 2020. 

5. Harborne JB. Indian Medicinal Plants. 

A Compendium of 500 Species. Vol.1; 

Edited by P. K. Warrier, V. P. K. 

Nambiar and C. Ramankutty. Journal 

of Pharmacy and Pharmacology 1994; 

46: 935–935. 

6. Lukhoba CW, Simmonds MSJ, Paton 

AJ. Plectranthus: A review of 

ethnobotanical uses. Journal of 

Ethnopharmacology 2006; 103: 1–24. 

7. Lans C. Ethnomedicines used in 

Trinidad and Tobago for reproductive 

problems. Journal of Ethnobiology and 

Ethnomedicine; 3. Epub ahead of print 

2007. DOI: 10.1186/1746-4269-3-13. 

8. Khattak MMAK, Muhammad Muzaffar 

Ali, Taher M, et al. Anti-bacterial and 

anti-fungal activity of coleus leaves 

consumed as breast-milk stimulant. 

Nutrition & Food Science 2013; 43: 

582–590. 

9. Lagartoparra A. Comparative study of 

the assay of and the estimate of the 

medium lethal dose (LD50 value) in 

mice, to determine oral acute toxicity of 

plant extracts. Phytomedicine 2001; 8: 

395–400. 

10. Gurgel APAD, Diniz AP, da Silva JG, 

et al. In vivo study of the anti-

inflammatory and antitumor activities 

of leaves from Plectranthus amboinicus 

(Lour.) Spreng (Lamiaceae). Journal of 

Ethnopharmacology 2009; 125: 361–

363. 

11. Bhatt P, Negi PS. Antioxidant and 

Antibacterial Activities in the Leaf 

Extracts of Indian Borage (Plectranthus 

amboinicus). Food and Nutrition 

Sciences 2012; 03: 146–152. 

12. Neelakantan P, Grotra D, Sharma S. 

Retreatability of 2 mineral trioxide 

aggregate-based root canal sealers: a 

cone-beam computed tomography 

analysis. J Endod 2013; 39: 893–896. 

13. Aldhuwayhi S, Mallineni SK, 

Sakhamuri S, et al. Covid-19 

Knowledge and Perceptions Among 

Dental Specialists: A Cross-Sectional 

Online Questionnaire Survey. Risk 

Manag Healthc Policy 2021; 14: 2851–

2861. 

14. Sheriff KAH, Ahmed Hilal Sheriff K, 

Santhanam A. Knowledge and 

Awareness towards Oral Biopsy among 

Students of Saveetha Dental College. 

Research Journal of Pharmacy and 

Technology 2018; 11: 543. 

15. Markov A, Thangavelu L, Aravindhan 

S, et al. Mesenchymal stem/stromal 

cells as a valuable source for the 

treatment of immune-mediated 

disorders. Stem Cell Res Ther 2021; 12: 

192. 

16. Jayaraj G, Ramani P, Herald J. Sherlin, 

et al. Inter-observer agreement in 

grading oral epithelial dysplasia – A 

systematic review. Journal of Oral and 

Maxillofacial Surgery, Medicine, and 

Pathology 2015; 27: 112–116. 

17. Paramasivam A, Priyadharsini JV, 

Raghunandhakumar S, et al. A novel 

COVID-19 and its effects on 

cardiovascular disease. Hypertension 

research: official journal of the 

Japanese Society of Hypertension 2020; 

43: 729–730. 

http://paperpile.com/b/JBZJda/cuOk
http://paperpile.com/b/JBZJda/cuOk
http://paperpile.com/b/JBZJda/cuOk
http://paperpile.com/b/JBZJda/cuOk
http://paperpile.com/b/JBZJda/cuOk
http://paperpile.com/b/JBZJda/cuOk
http://paperpile.com/b/JBZJda/jWvB
http://paperpile.com/b/JBZJda/jWvB
http://paperpile.com/b/JBZJda/jWvB
http://paperpile.com/b/JBZJda/jWvB
http://paperpile.com/b/JBZJda/jWvB
http://paperpile.com/b/JBZJda/jWvB
http://paperpile.com/b/JBZJda/jWvB
http://paperpile.com/b/JBZJda/d6z4
http://paperpile.com/b/JBZJda/d6z4
http://paperpile.com/b/JBZJda/d6z4
http://paperpile.com/b/JBZJda/d6z4
http://paperpile.com/b/JBZJda/d6z4
http://paperpile.com/b/JBZJda/AZaH
http://paperpile.com/b/JBZJda/AZaH
http://paperpile.com/b/JBZJda/AZaH
http://paperpile.com/b/JBZJda/AZaH
http://paperpile.com/b/JBZJda/AZaH
http://paperpile.com/b/JBZJda/AZaH
http://paperpile.com/b/JBZJda/AZaH
http://paperpile.com/b/JBZJda/AZaH
http://paperpile.com/b/JBZJda/y159
http://paperpile.com/b/JBZJda/y159
http://paperpile.com/b/JBZJda/y159
http://paperpile.com/b/JBZJda/y159
http://paperpile.com/b/JBZJda/y159
http://paperpile.com/b/JBZJda/y159
http://paperpile.com/b/JBZJda/3iv2
http://paperpile.com/b/JBZJda/3iv2
http://paperpile.com/b/JBZJda/3iv2
http://paperpile.com/b/JBZJda/3iv2
http://paperpile.com/b/JBZJda/3iv2
http://paperpile.com/b/JBZJda/3iv2
http://paperpile.com/b/JBZJda/3iv2
http://dx.doi.org/10.1186/1746-4269-3-13
http://paperpile.com/b/JBZJda/3iv2
http://paperpile.com/b/JBZJda/IzGi
http://paperpile.com/b/JBZJda/IzGi
http://paperpile.com/b/JBZJda/IzGi
http://paperpile.com/b/JBZJda/IzGi
http://paperpile.com/b/JBZJda/IzGi
http://paperpile.com/b/JBZJda/IzGi
http://paperpile.com/b/JBZJda/IzGi
http://paperpile.com/b/JBZJda/Dgjg
http://paperpile.com/b/JBZJda/Dgjg
http://paperpile.com/b/JBZJda/Dgjg
http://paperpile.com/b/JBZJda/Dgjg
http://paperpile.com/b/JBZJda/Dgjg
http://paperpile.com/b/JBZJda/Dgjg
http://paperpile.com/b/JBZJda/Dgjg
http://paperpile.com/b/JBZJda/Dgjg
http://paperpile.com/b/JBZJda/pqgj
http://paperpile.com/b/JBZJda/pqgj
http://paperpile.com/b/JBZJda/pqgj
http://paperpile.com/b/JBZJda/pqgj
http://paperpile.com/b/JBZJda/pqgj
http://paperpile.com/b/JBZJda/pqgj
http://paperpile.com/b/JBZJda/pqgj
http://paperpile.com/b/JBZJda/pqgj
http://paperpile.com/b/JBZJda/pqgj
http://paperpile.com/b/JBZJda/zINl
http://paperpile.com/b/JBZJda/zINl
http://paperpile.com/b/JBZJda/zINl
http://paperpile.com/b/JBZJda/zINl
http://paperpile.com/b/JBZJda/zINl
http://paperpile.com/b/JBZJda/zINl
http://paperpile.com/b/JBZJda/zINl
http://paperpile.com/b/JBZJda/zINl
http://paperpile.com/b/JBZJda/zINl
http://paperpile.com/b/JBZJda/E5L5
http://paperpile.com/b/JBZJda/E5L5
http://paperpile.com/b/JBZJda/E5L5
http://paperpile.com/b/JBZJda/E5L5
http://paperpile.com/b/JBZJda/E5L5
http://paperpile.com/b/JBZJda/E5L5
http://paperpile.com/b/JBZJda/E5L5
http://paperpile.com/b/JBZJda/s5Ot
http://paperpile.com/b/JBZJda/s5Ot
http://paperpile.com/b/JBZJda/s5Ot
http://paperpile.com/b/JBZJda/s5Ot
http://paperpile.com/b/JBZJda/s5Ot
http://paperpile.com/b/JBZJda/s5Ot
http://paperpile.com/b/JBZJda/s5Ot
http://paperpile.com/b/JBZJda/s5Ot
http://paperpile.com/b/JBZJda/s5Ot
http://paperpile.com/b/JBZJda/Ro7l
http://paperpile.com/b/JBZJda/Ro7l
http://paperpile.com/b/JBZJda/Ro7l
http://paperpile.com/b/JBZJda/Ro7l
http://paperpile.com/b/JBZJda/Ro7l
http://paperpile.com/b/JBZJda/Ro7l
http://paperpile.com/b/JBZJda/Ro7l
http://paperpile.com/b/JBZJda/QAoT
http://paperpile.com/b/JBZJda/QAoT
http://paperpile.com/b/JBZJda/QAoT
http://paperpile.com/b/JBZJda/QAoT
http://paperpile.com/b/JBZJda/QAoT
http://paperpile.com/b/JBZJda/QAoT
http://paperpile.com/b/JBZJda/QAoT
http://paperpile.com/b/JBZJda/QAoT
http://paperpile.com/b/JBZJda/3BcX
http://paperpile.com/b/JBZJda/3BcX
http://paperpile.com/b/JBZJda/3BcX
http://paperpile.com/b/JBZJda/3BcX
http://paperpile.com/b/JBZJda/3BcX
http://paperpile.com/b/JBZJda/3BcX
http://paperpile.com/b/JBZJda/3BcX
http://paperpile.com/b/JBZJda/3BcX
http://paperpile.com/b/JBZJda/l1lt
http://paperpile.com/b/JBZJda/l1lt
http://paperpile.com/b/JBZJda/l1lt
http://paperpile.com/b/JBZJda/l1lt
http://paperpile.com/b/JBZJda/l1lt
http://paperpile.com/b/JBZJda/l1lt
http://paperpile.com/b/JBZJda/l1lt
http://paperpile.com/b/JBZJda/l1lt
http://paperpile.com/b/JBZJda/l1lt


V. Vishnu Priya.et.al., Screening of phytochemical constituents and assessment of anti-cholesterol 

and antioxidant potentials of  Coleus amboinicus 

 

441 
 

18. Li Z, Veeraraghavan VP, Mohan SK, et 

al. Apoptotic induction and anti-

metastatic activity of eugenol 

encapsulated chitosan nanopolymer on 

rat glioma C6 cells via alleviating the 

MMP signaling pathway. Journal of 

Photochemistry and Photobiology B: 

Biology 2020; 203: 111773. 

19. Gan H, Zhang Y, Zhou Q, et al. 

Zingerone induced caspase-dependent 

apoptosis in MCF-7 cells and prevents 

7,12-dimethylbenz(a)anthracene-

induced mammary carcinogenesis in 

experimental rats. J Biochem Mol 

Toxicol 2019; 33: e22387. 

20. Dua K, Wadhwa R, Singhvi G, et al. 

The potential of siRNA based drug 

delivery in respiratory disorders: 

Recent advances and progress. Drug 

Dev Res 2019; 80: 714–730. 

21. Mohan M, Jagannathan N. Oral field 

cancerization: an update on current 

concepts. Oncol Rev 2014; 8: 244. 

22. Asolkar LV, Kakkar KK, Chakre OJ, et 

al. Glossary of Indian Medicinal 

Plants: (A - K). 1992. 

23. Harborne JB. Phytochemical Methods: 

A Guide to Modern Techniques of Plant 

Analysis. Springer Science & Business 

Media, 2012. 

24. Al-Gubory KH, Laher I. Nutritional 

Antioxidant Therapies: Treatments and 

Perspectives. Springer, 2018. 

25. Rosenberg H, Allard D, Women and 

Health Protection (Organization). 

Evidence for Caution: Women and 

Statin Use. 2007. 

 

http://paperpile.com/b/JBZJda/B9o7W
http://paperpile.com/b/JBZJda/B9o7W
http://paperpile.com/b/JBZJda/B9o7W
http://paperpile.com/b/JBZJda/B9o7W
http://paperpile.com/b/JBZJda/B9o7W
http://paperpile.com/b/JBZJda/B9o7W
http://paperpile.com/b/JBZJda/B9o7W
http://paperpile.com/b/JBZJda/B9o7W
http://paperpile.com/b/JBZJda/B9o7W
http://paperpile.com/b/JBZJda/B9o7W
http://paperpile.com/b/JBZJda/Eax4
http://paperpile.com/b/JBZJda/Eax4
http://paperpile.com/b/JBZJda/Eax4
http://paperpile.com/b/JBZJda/Eax4
http://paperpile.com/b/JBZJda/Eax4
http://paperpile.com/b/JBZJda/Eax4
http://paperpile.com/b/JBZJda/Eax4
http://paperpile.com/b/JBZJda/Eax4
http://paperpile.com/b/JBZJda/Eax4
http://paperpile.com/b/JBZJda/vvbq
http://paperpile.com/b/JBZJda/vvbq
http://paperpile.com/b/JBZJda/vvbq
http://paperpile.com/b/JBZJda/vvbq
http://paperpile.com/b/JBZJda/vvbq
http://paperpile.com/b/JBZJda/vvbq
http://paperpile.com/b/JBZJda/vvbq
http://paperpile.com/b/JBZJda/ZWyE
http://paperpile.com/b/JBZJda/ZWyE
http://paperpile.com/b/JBZJda/ZWyE
http://paperpile.com/b/JBZJda/ZWyE
http://paperpile.com/b/JBZJda/ZWyE
http://paperpile.com/b/JBZJda/RX73
http://paperpile.com/b/JBZJda/RX73
http://paperpile.com/b/JBZJda/RX73
http://paperpile.com/b/JBZJda/RX73
http://paperpile.com/b/JBZJda/RX73
http://paperpile.com/b/JBZJda/IN83
http://paperpile.com/b/JBZJda/IN83
http://paperpile.com/b/JBZJda/IN83
http://paperpile.com/b/JBZJda/IN83
http://paperpile.com/b/JBZJda/IN83
http://paperpile.com/b/JBZJda/IN83
http://paperpile.com/b/JBZJda/kL4K
http://paperpile.com/b/JBZJda/kL4K
http://paperpile.com/b/JBZJda/kL4K
http://paperpile.com/b/JBZJda/kL4K
http://paperpile.com/b/JBZJda/kL4K
http://paperpile.com/b/JBZJda/CXJ8
http://paperpile.com/b/JBZJda/CXJ8
http://paperpile.com/b/JBZJda/CXJ8
http://paperpile.com/b/JBZJda/CXJ8
http://paperpile.com/b/JBZJda/CXJ8

