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Abstract 

The effects of various doses of ginger (Zingiber officinale) on lipid profile parameters of rats fed high fat diets 

for six (6) weeks were determined. Results obtained shows that the administration of crude extract of ginger for 

two weeks at 200mg/kg body weight significantly (p<0.05) reduced the level of cholesterol, triglyceride, low 

density lipoproteins (LDL) and increase High density lipoproteins (HDL) (69.15±4.69, 100.00±3.91, 6.90±1.96, 

20.00±0.78 and 41.05±2.99) respectively compare to value obtained in rats fed normal diet (71.50±7.75, 

120.63±4.54, 20.85±1.18, 18.32±0.90 and 26.12±4.82) respectively. This shows that consumption of ginger at 

higher doses may be beneficial in reducing some lipids profile parameter and body weight which could aid in 

preventing cardiovascular diseases.   
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Introduction 
Cardiovascular disease is a general term that describes a conditions caused by an interrupted or diminished blood 

flow through the coronary arteries to the heart muscle. The main cardiovascular diseases are heart attack, angina, 

stroke and peripheral vascular disease (PVD), (Holman et al; 1995). 

Lipid profile, also known as coronary risk panel or lipid panel, is the collective term given to the estimation of, 

typically, total cholesterol, high density lipoprotein- cholesterol, and triglycerides, used to assess risk of coronary 

heart diseases. An extended lipid profile may include very low density lipoprotein cholesterol and non HDL-C. 

Coronary artery disease develops as a result of various risk factors, including increased plasma LDL levels, as 

well as LDL modifications, such as oxidation or aggregation. Consumption of phenolic flavonoids in the diet has 

been shown to be inversely associated with morbidity and mortality from coronary heart diseases. (Hertog et al; 

1993)  

Plants in the treatment and cure of sicknesses conditions have been with the man since time immemorial. Early 

20
th

 century witnessed the arrival of hormones, chemotherapy, vitamins, antibodies, and more recently, the 

biotechnological products, which marked a sharp decline in the contribution of herbal medicine to health care 

delivery. Fortunately however, there is blossom of herbal medicine at the early 21
st
 century (Osai, 1998). This is 

especially so with the rising cost of imported medication to the extents that government cannot meet the demand 

of the populace. 

Ginger is used extensively in Ayurveda, the traditional medicine of India, to block excessive clotting (i.e. heart 

disease) reduce cholesterol and fight arthritis (Foster and Tyler, 2000). The major active ingredients in ginger oil 

are the Sesquiterprenes; bisapolene, Zingiberene, and Zingibenol. The concentrations of the active ingredients 

have a variety of physiologic effects. For example, the gingerols have analgesic, sedative, antipyretic and 

antibacterial effects in vitro and animal (Slender and withal, 2004). 

 

MATERIALS AND METHODS 

Equipments and Apparatus 

Spectrophometer (Ryan science and instrumental company England), Bench centrifuge (Shangai surgery factory), 
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Weighing balance (Scout pro 401. Chaus Corporation, pine brooks NJ USA), Steam water bath (Memment, West 

Germany), Morta/Pestel. 

Chemicals 

All chemicals that were used in the study are of the highest grading possible (Analar). Randox commercial 

reagents for cholesterol, high density lipoproteins (HDL), Low density lipoproteins (LDL) and triglycerides kits 

were purchased. 

COLLECTION AND PREPARATION OF SAMPLES 

Plants Materials 

The Plants materials Zingiber officinale (Ginger) was purchased from a local market around the University 

community of Sangere in Girei Local Government Area of Adamawa state. And it was taken to the Department 

of Plant Science of the same University for proper identification and authentication before the commencement of 

the experiment. 

The fresh plant was washed with clean water and allowed to dry under a shade (at room temperature). It was then 

ground into a fine powder using a laboratory motor. The powder was sieved into fine powder and stored in black 

polyethylene bag in an air tight in a refrigerator container pending its use.   

Animals for experiment 

Thirty six (36) young albino male rats weighing (90±10kg) was purchased from the National Veterinary 

Research Institute (NVRI), Vom Plateau State, Nigeria. The animals were allowed to acclimatize with its 

environment for one week before start of the experiment. The animals were housed in a well ventilated room and 

were fed with vital feeds (Grand Cereals and Oil Mills Ltd, Jos) and drinking water ad libitum. 

EXPERIMENT DESIGN 

Thirty six (36) albino rats were divided into six (6) groups of six (6) rats each (i.e. 6 rats per cage) at an ambient 

temperature of 25±27, 60-70% relative humidity, with 12Hrs light, 12Hrs dark cycle. All animals were given 

access to vital standard food and water. 

The first group was fed standard normal diets as a normal control while the second group which served as 

experimental control was fed high fat diets (20% animal fat) for four weeks. The third, fourth, fifth and sixth 

group were also fed 20% high fat diets for four weeks. After which, animals in these groups received an oral 

administration of ginger extracts at different doses. Group 3 were administered 50mg/kg body weight, group 4 

(100mg/kg body wt), 5 (150mg/kg Body wt), 6 (200mg/kg Body Wt) respectively for two weeks. At the end of 

the experiments periods, the animals were sacrificed, blood sample were collected by cardiac puncture and 

centrifuged. Serum samples were then taken for biochemical analysis. Lipid profile was assayed using analytical 

kits for lipid profile parameters. 

The total Cholesterol, Triglyceride, HDL, LDL and VLDL was determined using the method of Franey and Elias, 

1986 respectively. 

EXPERIMENTAL GROUPS 
 

Groups Diets Fed Crude extract of Zingiber officinale 

Group 1 Normal diet Absent 

Group 2 High fat diets (20%) Absent 

Group 3 High fat diets (20%) 50mg/kg Body weight 

Group 4 High fat diets (20%) 100mg/kg body weight 

Group 5 High fat diets (20%) 150mg/kg Body weight 

Group 6 High fat diets (20%)  200mg/kg Body weight 
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RESULTS  

TABLE 1: The table shows the result of weight gained during the first four weeks before administration and two 

weeks after administration. During the first four weeks, five groups were fed with 20% high fat diets and the rats 

in these groups were less active and increased in weight significantly compared to the normal control group 

which normal diets were given. 

 

THE BODY WEIGHT OF RAT IN (g) 

 
Groups 1st Week 2nd Week 3rd Week 4th Week 5th Week 6th Week 

 Normal control 92.4±2.37a 133.86±14.38 139.28±14.82 127.25±11.82 144.58±8.36 146.30±6.35 

High fat diet (20%) experimental 

control 

91.97±5.86 139.77±3.00a 144.61±4.95a 156.44±4.00a 157.56±5.49a
 159.29±3.8a

 

High fat diet (20%) +50mg/kg 93.67±10.94 107.43±22.69b 121.54±20.41b 121.98±21.86b
 120.11±3.78 117.99±7.9 

 High fat diet (20%) + 100mg/kg 96.55±9.13 117.76±19.78 133.73±19.59 129.06±18.76 115.98±21.86 114.68±25.4 

 High fat diet (20%) + 150mg/kg 83.58±16.02b 128.69±33.00 133.73±39.18 144.18±21.05 144.02±20.41 108.43±22.9 

 High fat diet (20%) + 200mg/kg 109.86±11.36 131.63±18.39 133.66±14.77  138.01±15.56 94.66±7.29b
 92.13±8.3b

 

 

Results are expressed as mean ± S.D   (n=4) 

a= significantly higher compared to other values in the same column (p<0.05) 

b= significantly lower compared to other values in the same column (p<0.05) 

N.B Mean with the same letter are not significantly different at (p<0.05) 

TABLE 2 Shows the percentage reduction in body weight of groups treated with Zingiber officinale: 

GROUPS 4
th

 Week  Body 

weight 

Final body weight % reduction in the 

Body weight 

High fat diet(20%)+ 50mg/kg   Body wt 121.98±46.51
b 

117.99±15.87
a 

3.27
b 

High fat diet(20%)+ 100mg/kg Body wt 129.06±37.51 114.68±50.88 11.14 

High fat diet(20%)+ 150mg/kg Body wt 138.01±31.12 108.43±45.87 21.43 

High fat diet(20%)+ 200mg/kg Body wt 144.18±42.10
a 

92.13±16.66
b 

36.09
a 

 

Results are expressed as mean ± S.D   (n=4) 

a= significantly higher compared to other values in the same column (p<0.05) 

b= significantly lower compared to other values in the same column (p<0.05) 

N.B Mean with the same letter are not significantly different at (p<0.05) 

TABLE 3 Shows the result obtained after the administration of crude extract of Zingiber officinale for two 

weeks. The result shows that the level of Cholesterol(chol.) , Low density lipoprotein (LDL), Triglyceride(TG) 

were significantly (p<0.05) reduced in group 3, 4, 5, and 6 compared to group two which is the experimental 

control; while the level of High density lipoprotein (HDL) significantly increased in group 3,4,5 and 6. 

Values for total cholesterol, TG, HDL-c, LDL-c, and VLDL after administration in mg/dl 

Groups Total 

cholesterol 

       TG    HDL-c   LDL-c    VLDL 

Normal diet 71.50±7.75
b
  120.63±4.54

b 
26.12±4.82

b 
20.85±1.18 18.32±0.90

b 

 High fat diet {20%} 

experimental control 

81.80±00
a 

195.25±51.88
a 

27.35±3.01 25.55±5.05
a 

39.05±10.37
a
 

High fat diet (20%)  + 50mg/kg 80.75±4.33 157.15±22.68 33.60±3.94 19.50±6.81 31.43±4.53 

High fat diet (20%) + 100mg/kg 78.62±4.06 144.37±15.31 35.27±3.09 15.27±5.84 28.87±3.06 

High fat diet (20%) +150mg/kg 76.30±4.15 135.06±18.21 37.27±1.51 9.72±1.11
b 

26.96±3.61 

High fat  diet (20%)+200mg/kg 69.15±4.69
b 

100.00±3.91
b 

41.05±2.99
a 

6.90±1.96
b 

20.00±0.78
b 

 

Result expressed as mean ± S.D (n=4) 
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a= significantly higher compared to other values in the same column (p<0.05) 

b= significantly lower compared to other values in the same column (p<0.05) 

N.B Mean with the same letter are not significantly different at (p<0.05) 

 

DISCUSSION 

Cholesterol is an important constituent of cellular membrane and is a precursor of steroid hormone and bile acid. 

However, high cholesterol levels in the blood are the primary cause of cardiovascular disease (CVD), and can 

result in atherosclerosis, myocardial infarction, and coronary heart disease. (Agbedana, E.O.,1999). As incidence 

of cardiovascular related death in Nigeria is on the rise; research concerning the management of hyperlipedemia 

and associated disease is warranted. 

Result from table 1; demonstrated that high fat diets (saturated fats) from animals source incorporated into their 

normal diets can greatly increase the palatability and body weight of rats. These results are consistent with the 

earlier report of (Fuhrman, B. and Aviram, M.,2000) which indicate that excess intake of fatty foods could 

greatly increased the body weight and cholesterol, low density lipoprotein e.t.c in any individual system. As 

excessive weight gain has been implicated as a risk factor for development of hypertension, ischemic heart 

diseases and heart failure (Dele, B; 2003) table 1 showed an increased weight gained on the group fed with fat 

diet before administration compared to the normal groups and also indicated a slight decreased in weight loss 

after administration, which was significantly different from the control at (p<0.05), these data suggest that 

administration of  Zingiber officinale extract may have benefit on those suffering from obesity (Rorbert, 2003). 

Result from table 2 show percentage (%) reduction in the body weight observed in the hyperlipedemia rats fed 

the crude extract of ginger (Zingiber officinale) was due to gingerols present in ginger, as they are known to 

inhibit intestinal absorption of dietary lipid, and interfere with emulsification, digestion, and micellar 

solubilisation of lipids, which are critical steps involved in the intestinal absorption of dietary fat, cholesterol and 

other lipids (Kadnur et al; 2005). 

 Results in table 3 shows that the administration of Zingiber officinale extracts caused significant decreased in 

serum total cholesterol, low density lipoprotein, triglyceride at (p≤0.05) suggesting modulatory influence on 

cholesterol metabolism and turnover. The decline in the total cholesterol, low density lipoprotein, Triglyceride 

observed in the extracts treated rat might be a consequences of higher proportion of HDL-c which reduced 

antherogenic risk by virtue of increased reverse cholesterol transport from peripheral organs to liver (Kinosian et 

al; 1994, Hermansen et al; 2003). 

The lipid-lowering effects of gingers of ginger consumption in rats have also been reported and are assumed to 

be due to increased intestinal fermentation and formation of volatile fatty acid acetate in the caecum and colon. 

These alteration stimulate the secretion of hormonal factor from the large intestine or central nervous system to 

modify cholesterol metabolism (Mehta et al; 2003, Purohit and Vyas, 2006). 

 

CONCLUTIONS 

It could be concluded that the crude extracts of Zingiber officinale contains an active component which possess 

the ability to decrease serum lipid profile and lower the risk of atherosclerosis in high fat fed rats and reduce the 

level of cardiovascular risk factors especially at higher doses.   

 

ACKNOWLEDGEMENT 

We are highly thankful to Management and Staff of Biochemistry Department for facilitating this work and 

Laboratory Scientists for their cooperation and providing us scientific facilities. 

 

REFERENCES  

 Agbedaner, E.O 1999. Cholesterol ad your health; in inaugural lecture delivered at the University of Ibadan, 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 

Vol.5, No.18, 2015 

 

127 

John Archers publication Limited 

 Ajayi, O.B. and Ajayi, D.D. 2009. Effects of oilseed diets on plasma lipid profile in Albino Rats. Pak. J. 

Nutrition. 8: 116-118 

Al-min, Z.M., Thomson, K.K., Al-Quattan, R., Peltonen-Shalaby and Ali, M. 2006. Anti-diabetic and 

hypolipidemic properties of ginger (Zingiber officinale) in Streptozocin-induced diabetic rats. Br.J. Nutrition 96: 

660-666 

Aliyu, A.B., Musa, A.M., Oshanimi, J.A., Ibrahim, H.A. and Oyewale, A.O. 2008. Phytochemical analysis and 

mineral elements composition of some medicinal plants of Northern Nigeria Journal Pharm. Sci., vol.7 No 1 pp. 

119-125 

Al-Numair, K.S., 2009. Hypocholesteremic and antioxidant effects of Garlic (Allum Sativum L.) extracts in rats 

fed high cholesterol diets. Pak. J.Nutri. 8: 161:166 

Assmann, G. (1979).A fully enzymatic Calorimetric determination of HDL-cholesterol in the serum internist, 20: 

559-565 

Bhandari, U., Kanojia, R. and Pillai, K.K. 2005. Effects of ethanolic extracts of Zingiber officinale on 

dyslipidaemia in diabetic rats .J. Ethanopharmacol., 2005 Feb. 28, 97: 227-230 

Bhandari, U., Sharma, J.N. and Zafar, R.1998. The protective action of ethanolic ginger (Zingiber officinale) 

extracts in cholesterol fed rabbits. Ethnopharmacol: 61:167-171 

Biochemical and histopathological effects of cinnamon clove and ginger powder and their essential oil proc. The 

third international conference for food Science and Technology, modernizing food industries, pp. 125-144, Cairo, 

Egypt  

Castelli, L., 1984. Epidemiology of Coronary Heart disease. Am.J.Med.,76: 4-12 

Dele, B., 2003. Focus on health. Pp. 230-237 

Foley, R.N., Wang, C., and Collins, A.J. 2005. Cardiovascular risk factor profile and kidney function stage in the 

US general population. The NHANES III study. May Clinic proceedings, 80: 1270-1277    

Fossati, P. And Prencipe, L.1982. The determination of triglycerides using enzymatic methods. Clin.Chem., 28: 

2077-2081 

Foster, S. Ginger (Zingiber officinale). Your food is your medicine. (online) 

http://www.stevenfoster.com/education/monograph/ginger. Html  (16 September, 2003) 

Fuhrman, B., Rosenblat, T., Hayek, R. Coleman, and Aviram, M. 2000. Ginger extracts consumption reduces 

plasma cholesterol, inhibit LDL oxidation and attenuate development of atherosclerosis, Apo lipoproteinE-

defecient mice. Journal of Nutrition, 130:1124-1131 

Hertog, M.G., Fesens, E.J., Hollman, P.C., Katan, M.B., and Kromhout, D. 1993a. Dietary antioxidant flavonoids 

and the risk of coronary heart disease: the Zutphen elderly study. Lancet 342:1007-1011 

Mascol, N., Jain, R., Jain, S.C. Capasso, F. J. Ethnopharmacol 1989. 15 (1-2): 129-140 

Ndaka, N.,1999. Clinical Biochemistry for students of pathology, Animo press 

Tenabe, M., Chen, Y.D., Saito, K. and Kano,Y. 1993. Cholesterol biosynthesis inhibitory component from 

Zingiber officinal Roscoe. Chem.pharm. Bull. (Tokyo). 41:710-713 

Osai, U. 1998. The transition challenge from pilot to large scale manufacturing of herbal drugs Nigeria J. Nat. 

Pro.med. 2:16-17 

WHO, 2005.World Health Organization. Preventing chronic disease vital investment, cardiovascular diseases.  

   

 



The IISTE is a pioneer in the Open-Access hosting service and academic event management.  

The aim of the firm is Accelerating Global Knowledge Sharing. 

 

More information about the firm can be found on the homepage:  

http://www.iiste.org 

 

CALL FOR JOURNAL PAPERS 

There are more than 30 peer-reviewed academic journals hosted under the hosting platform.   

Prospective authors of journals can find the submission instruction on the following 

page: http://www.iiste.org/journals/  All the journals articles are available online to the 

readers all over the world without financial, legal, or technical barriers other than those 

inseparable from gaining access to the internet itself.  Paper version of the journals is also 

available upon request of readers and authors.  

 

MORE RESOURCES 

Book publication information: http://www.iiste.org/book/ 

Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/  

 

IISTE Knowledge Sharing Partners 

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 

Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek 

EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar 

 

 

http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

