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ABSTRACT 

Plants of medicinal properties have been recognized to have 

therapeutic effects as well as toxic side effects. The present study 

aimed to investigate the effect of aqueous and ethanolic extracts of 

Cymbopogon citratus on the lipid profiles of normal rats. The lipid 

profiles of rats treated with both ethanolic and aqueous extracts of 

lemon grass as observed in table 3. The Total cholesterol, 

Triglycerides, High density lipoprotein (HDL) and low density 

lipoprotein (LDL) levels of the ethanolic extracts were observed to be 

significantly lowered when compared with the aqueous extract and the 

control normal rats. The results of the study also showed that the level 

of the LDL-Cholesterols in both ethanolic and aqueous extracts were decreased but not 

significantly (p<0.05) different when compared with the control group and the level of the 

HDL-Cholesterol in the treated groups. Thus, blood serum cholesterol level was found to be 

down regulated in this study. Findings in this study showed that this plant did not exert 

oxidative damage; in some instances, particularly in the liver, kidney and pancreas as well as 

its relative safety and possible use for weight gain. 
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INTRODUCTION 

Cymbopogon citratus commonly called lemon grass is an aromatic, perennial grass 

belonging to the family grimneae (Ebomoyi 1986). It is a tropical plant, grown as an 

ornamental in many temperate areas with maximum a height of about 1.8m and its leaves 

1.9cm wide covered with a whitish bloom (Gbile 1986). In certain medications, it is used for 

mental illness. It is an antifungal, antitoxicant and deodorizing agent (Gbile 1986). One of the 

main constituents of the many different species of lemongrass (genus Cymbopogon) is citral 

(3,7-dimethyl-2,6-octadien-1-al) (Balbaa & Johnson 1955, Banthorpe et al 1976). 

 
Lipid profile or lipid panel is a panel of blood tests that serves as an initial broad medical 

screening tool for abnormalities in lipids, such as cholesterol and triglycerides. The results of 

this test can identify certain genetic diseases and can determine approximate risks for 

cardiovascular disease, certain forms of pancreatitis, and other diseases (Sidhu & Naugler 

2012). Cardiovascular disease (CVD) is a class of diseases that involve the heart or blood 

vessels (Sutcliffe et al 2013). Cardiovascular disease includes coronary artery diseases (CAD) 

such as angina and myocardial infarction (commonly known as a heart attack) (Sutcliffe et al 

2013). Other CVDs are stroke, hypertensive heart disease, rheumatic heart disease, 

cardiomyopathy, heart arrhythmia, congenital heart disease, endocarditis, aortic aneurysms, 

peripheral artery disease and venous thrombosis (Sutcliffe et al 2013, Sutcliffe et al 2013). A 

triglyceride (triacylglycerol) is an ester derived from glycerol and three fatty acids (Nelson & 

Cox, 2000). As a blood lipid, it enhances the bidirectional transference of adipose fat and 

blood glucose from the liver (Lampe et al 1983). Cholesterol is a sterol (or modified steroid) 

(Olson 1998) and an essential structural component of animal cell membranes that is required 

to establish proper membrane permeability and fluidity (Lecerf & de Lorgeril 2011). Low 

density lipoprotein (LDL) molecules are the major carriers of cholesterol in the blood, and 

each one contains approximately 1,500 molecules of cholesterol ester (Javitt 1994). These 

plaques are the main causes of heart attacks, strokes and other serious medical problems, 

leading to the association of so-called LDL cholesterol (actually a lipoprotein) with "bad" 

cholesterol (Hanukoglu & Jefcoate 1980). Also, high density lipoprotein (HDL) particles are 

thought to transport cholesterol back to the liver for excretion or to other tissues that use 

cholesterol to synthesize hormones in a process known as reverse cholesterol transport (RCT) 

(Wolkoff & Cohen 2003).  

 

https://en.wikipedia.org/wiki/Test_panel
https://en.wikipedia.org/wiki/Lipids
https://en.wikipedia.org/wiki/Cholesterol
https://en.wikipedia.org/wiki/Triglycerides
https://en.wikipedia.org/wiki/Inborn_error_of_lipid_metabolism
https://en.wikipedia.org/wiki/Cardiovascular_disease
https://en.wikipedia.org/wiki/Pancreatitis
https://en.wikipedia.org/wiki/Heart
https://en.wikipedia.org/wiki/Blood_vessel
https://en.wikipedia.org/wiki/Blood_vessel
https://en.wikipedia.org/wiki/Coronary_artery_disease
https://en.wikipedia.org/wiki/Angina_pectoris
https://en.wikipedia.org/wiki/Myocardial_infarction
https://en.wikipedia.org/wiki/Stroke
https://en.wikipedia.org/wiki/Hypertensive_heart_disease
https://en.wikipedia.org/wiki/Rheumatic_heart_disease
https://en.wikipedia.org/wiki/Cardiomyopathy
https://en.wikipedia.org/wiki/Heart_arrhythmia
https://en.wikipedia.org/wiki/Congenital_heart_disease
https://en.wikipedia.org/wiki/Endocarditis
https://en.wikipedia.org/wiki/Aortic_aneurysm
https://en.wikipedia.org/wiki/Peripheral_artery_disease
https://en.wikipedia.org/wiki/Venous_thrombosis
http://en.wikipedia.org/wiki/Ester
http://en.wikipedia.org/wiki/Glycerol
http://en.wikipedia.org/wiki/Fatty_acids
http://en.wikipedia.org/wiki/Lipid
http://en.wikipedia.org/wiki/Adipose_tissue
http://en.wikipedia.org/wiki/Sterol
http://en.wikipedia.org/wiki/Chemical_modification
http://en.wikipedia.org/wiki/Steroid
http://en.wikipedia.org/wiki/Cell_membrane
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http://en.wikipedia.org/wiki/Membrane_fluidity
http://en.wikipedia.org/wiki/Lipoprotein
http://en.wikipedia.org/wiki/Reverse_cholesterol_transport


www.wjpr.net                               Vol 5, Issue 10, 2016.                                                          

 

143 

Ademuyiwa et al.                                                  World Journal of Pharmaceutical Research 

The purpose of this study, therefore, is to carry out the biochemical studies on the effects of 

cymbopogon citratus (lemon grass) on the lipid profile of wistar albino rats. 

 

MATERIALS AND METHODS 

Cymbopogan citratus was harvested and collected freshly from a native farms and 

authenticated in Environmental Biology Laboratory, Department of Science Laboratory 

Technology, Rufus Giwa Polytechnic, Owo.  

 
Preparation of plant extract 

The fresh plant was washed, chopped into pieces and air-dried at room temperature. The 

dried plant part was milled into powder and weighed. The Plant powder was divided into two 

groups. One portion was soaked in 90% absolute ethanol to obtain the ethanolic extract and 

the other group in distilled water to obtain the aqueous form separately in a container for 72 

hours with intermittent shaking. Then, it was filtered through a muslin clothe and later 

Whatman No. 1 filter paper. The resulting filtrate was evaporated under reduced pressure 

using a rotary evaporator and there after freeze dried to get powder form of both ethanolic 

and aqueous extracts. The yield was stored in a refrigerator (4°C) till when needed (Onoagbe 

& Esekheigbe 1999).  

 

Experimental animal 

Male albino rats (Wistar strain) weighing between 109-170g, purchased from the central 

animal house of University of Ibadan were used for the study. 

 

Acclimatization: 15 days prior to dosing. 

Identification of animals: By cage number. 

Diet: Pelleted feed 

Water: Potable drinking water 

Housing & Environment:  4 animals each in a group. 

 
Determination of the weight of animals: Weights of animals were taken using an electronic 

weighing balance every 7 days to verify the change in weight over the period of 

administration. 
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Animal ethics 

All of the animals received humane care according to the criteria outline in the Guide for the 

Care and the Use of Laboratory Animals prepared by the National Academy Science and 

published by the National Institute of Health (USA).  

 

Experimental design 

Twelve male Albino rats were randomly, equally divided and assigned to either control or 

experimental groups. The control group received 2ml distilled water while the experimental 

rats group received oral doses of 200mg/kg for both the ethanolic and aqueous extracts of 

Cymbopogon citratus dissolved in 2ml distilled water through a stainless steel intra-gastric 

intubation and administered for 30 days. Here, lipid profiles were determined and recorded. 

 

Chemicals and reagents preparation 

All chemicals were of an analytical grade and are supplied from sigma chemical co. USA. 

Distilled water was used in all biochemical assays. 

 
Biochemistry assays for lipid profiles 

Triacylglycerol (TAG) was determined after enzymatic hydrolysis with lipases, glycerol 

kinase and glycerol phosphate oxidase. The indicator is a quinoneimine formed from H2O2, 

4-aminophenazone and 4-chlorophenol under the catalytic influence of peroxidase. The 

intensity of the colour formed at 500nm is proportional to the level of TAG in the sample 

(Trinder 1969). 

 
The cholesterol was determined after enzymatic, hydrolysis (by cholesterol esterase) and 

oxidation (by cholesterol oxidase). The indicator quinoneimine is formed from hydrogen 

peroxide and 4-amino antipyrine in the presence of phenol and peroxidase, which is photo 

metrically determined at 500nm (Trinder 1969). 

 

Low density lipoproteins (LDL) fractions are precipitated quantitatively by the addition of 

phosphotungstic acids in the presence of magnesium ions. After centrifugation, the 

cholesterol concentration in the HDL fraction, which remains in the supernatant, is 

determined. The absorbance is measured at 500nm (Trinder 1969). 

 

Low Density Lipoprotein (LDL- cholesterol) (Trinder 1969). 
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Statistical analysis 

The experimental results were expressed as the mean ± S.E.M. Statistical significance of 

difference in parameters amongst groups was determined by One way ANOVA followed by 

Duncan’s multiple range test. P<0.05 was considered to be significant. 

 

RESULTS AND DISCUSSION 

Table 1: Effects of oral administration of ethanolic and aqueous extracts of 

Cymbopogon citratus on the weight of normal rats. 

 Control Ethanolic extract Aqueous extract 

Initial weight (g) 115 ± 1.92a 130 ± 1.71b 135 ± 1.50c 

Final weight (g) 129 ± 1.71a 150 ± 1.50b 149 ± 1.70c 

Values are expressed as means ± SEM of four independent experiments. Means in the same 

column not sharing the same letter(s) are significantly different (p < 0.05). 

 
Table 2: Effects of oral administration of ethanolic extracts of Cymbopogon citratus on 

the weight of organs in normal rats. 

Group (mg/kg) Liver (g) Kidney (g) Heart (g) Pancrease (g) Spleen(g) 

Control 5.98 ± 0.82b 0.95 ± 0.05a 0.43 ± 0.05a 0.40 ± 0.02ab 0.79 ± 0.03b 

Ethanolic extract (200mg/kg) 3.71 ± 0.57a 0.90 ± 0.08a 0.41 ± 0.03a 0.36 ± 0.04a 0.64 ± 0.04a 

Aqueous extract (200mg/kg) 5.12 ± 0.86b 1.45 ± 0.42b 0.45 ± 0.04a 0.45 ± 0.50b 0.70 ± 0.04a 

Values are expressed as means ± SEM of four independent experiments. Means in the same 

column not sharing the same letter(s) are significantly different (p < 0.05). 

 

Table 3: The Effects of Ethanolic and Aqueous Extracts of Cymbopogon citratus on 

Serum Lipid Profiles in normal rats . 

Group 
TotalCholesterol   

(mmol/l) 

Triglycerides  

(mmol/l) 
HDL (mmol/l) LDL (mmol/l) 

Control 30.54 ± 2.79
a

 29.21 ± 6.09
a

 36.18 ± 3.01
a

 15.60 ± 1.34
a

 

Ethanolic extract (200mg/kg) 28.82 ± 4.83
a

 19.89 ± 3.99
a

 42.03 ± 0.27
a

 14.91 ± 3.42
a

 

Aqueous extract (200mg/kg) 29.22 ± 2.41
a

 21.05 ± 2.82
a

 41.90 ± 0.63
a

 16.11 ± 0.42
a

 
Values are expressed as means ± SEM of four independent experiments. Means in the same 

column not sharing the same letter(s) are significantly different (p < 0.05). 

 

HDL- High Density Lipoprotein, LDL- Low Density Lipoprotein. 

 

The lipid profiles of rats treated with both ethanolic and aqueous extracts of lemon grass as 

observed in table 3. The Total cholesterol, Triglycerides, High density lipoprotein (HDL) and 

low density lipoprotein (LDL) levels of the ethanolic extracts were observed to be 
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significantly lowered when compared with the aqueous extract and the control normal rats. 

The results of the study also showed that the level of the LDL-Cholesterols in both ethanolic 

and aqueous extracts were decreased but not significantly (p<0.05) different when compared 

with the control group and the level of the HDL-Cholesterol in the treated groups. Thus, 

blood serum cholesterol level was found to be down regulated in this study. 

 

DISCUSSION 

To determine the safety of drugs and plant products for human use, toxicological evaluations 

are carried out on various experimental animals to predict toxicity and to provide guidelines 

for selecting a ‘safe’ dosage in humans. The highest overall concordance of toxicity in 

animals with humans is with hematological, gastrointestinal and cardiovascular adverse 

effects (Olson et al 2000). 

 
The animal body and organ weights of the test group increased steadily after 28 days 

administration of extracts, likewise that of the control (Table 1 & 2).  However, the weights 

of the animals, at the last day, for both ethanolic and aqueous extracts were shown to be 

significantly higher than that of the control. Any increase in the body weight is probably due 

to protein anabolic effect and reversal of gluconeogenesis and glycogenolysis by the 

improvement of insulin secretion as a result of insulinotropic effect of C. citratus extracts 

(Kim et al 2006). Another possible reason of the increase in body weight may be the presence 

of 30-60% of tannins in the leaves of C. citratus (Pande et al 1980). 

 

The lipid profiles of rats treated with both ethanolic and aqueous extracts of lemon grass were 

also observed (Table 3). The Total cholesterol, Triglycerides, High density lipoprotein (HDL) 

and low density lipoprotein (LDL) levels of the ethanolic extracts were observed not to be 

significant but lowered when compared with the aqueous extract and the control normal rats. 

The results of the study also showed that the level of the LDL-Cholesterols in both ethanolic 

and aqueous extracts showed no significant difference but lowered when compared with the 

control group and the level of the HDL-Cholesterol in the treated groups. Thus, blood serum 

cholesterol level was found to be down regulated in this study. It is known that high blood 

cholesterol levels and hyper-lipidemia can be the consequence and frequently associated with 

diabetes (Ravi et al 2005, Emeka & Funmilayo 2011). The concomitant protein stabilization 

and the elevation in the serum cholesterol levels are considered an added value of this plant 

protective mechanism. These events and together with the hypoglycemic properties of this 

plant indicated that it can be considered as a preventive factor for long-term complications of 



www.wjpr.net                               Vol 5, Issue 10, 2016.                                                          

 

147 

Ademuyiwa et al.                                                  World Journal of Pharmaceutical Research 

diabetes. These findings are in agreement with other cholesterol modulating effects of several 

other plants (Momo et al 2006). The reduction of this lipid profile in rats after treatment can 

be attributed to their promotion in utilization glucose reflected by a decrease in blood glucose 

and elevated insulin levels and hence depressed mobilization of fat (Momo et al 2006). 

Therefore we can speculate that this plant extracts may be helpful in reducing the 

complications of hyperlipidemia and hypercholesterolemia which coexist quite often in 

diabetics (Farnier 2002) especially with the ethanolic extract.  

 

Elevated blood triglyceride and cholesterol are some of the diabetic indicators and significant 

decreases of these parameters obtained in this study (Tables 4.3) were indicative of the 

potentials of extracts of C. citratus to reduce plasma levels of these indicators to 

asymptomatic limit. These reductions of both cholesterol and triglyceride concentrations in 

the ethanolic extracts treated normal rats could be beneficial in preventing diabetic 

complications and improving lipid metabolism in diabetics (Cho et al 2002). 

Hypercholesterolemia plays an important role in the initiation and progression of 

atherosclerosis and is known to have a positive correlation with cardiovascular disease, 

largely depending on the oxidation of LDL, the main cholesterol carrier in plasma (Hsu 

2003). Flavonoid and saponin contents of extracts of T. scleroxylon may have also 

contributed to the reduction in the blood levels of triglyceride and cholesterol in experimental 

rats as has been widely reported by Prohp & Onoagbe (2012). 

 
Increase in LDL (bad cholesterol) or lethally dangerous lipoprotein carry a lot of health risks 

as its accumulation could occlude major arteries causing myocardial infarction, 

atherosclerosis, heart attack, stroke and even high blood pressure. Thus, both extracts 

significantly reduced LDL. 

 
Avci et al (2006) reported an increase in HDL in male Swiss albino mice by aqueous and 

ethanol extracts of Agrostemmagithago, Potentilla reptans, Thymbra spicata, Urtica dioica 

and Viscum album. HDL carries cholesterol and cholesterol esters from the peripheral tissues 

and cells to the liver, where cholesterol is metabolised into bile acids. This pathway plays a 

very important role in reducing cholesterol levels in the blood and peripheral tissues and in 

inhibiting atherosclerotic plaque formation in the aorta (Karmarker 2008, Kim et al 2008). 

The increased levels of HDL (good cholesterol) concentrations obtained in this study were 

indicative of potentials of extracts to protect against heart diseases. 

 



www.wjpr.net                               Vol 5, Issue 10, 2016.                                                          

 

148 

Ademuyiwa et al.                                                  World Journal of Pharmaceutical Research 

CONCLUSION 

In conclusion, Cymbopogon citratus are recommended cardiac glycoside and the cardiac 

glycosides serves as defence mechanisms against cardiovascular disease and digestive 

problems. Thus, Cymbopogon citratus (Lemon grass) whole plant materials are 

recommended to be taken because it has many beneficial effects in human health. 
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