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Does Oral Administration of Fresh and Dry Ginger
(Zingiber Officinale) Juice have effect on The Lipid
Profile of Albino Rats.

ABSTRACT

Aim: This study compares the effect of fresh and dry ginger juice on the lipid profile'of albino rats.
Methodology: Fifteen(15) albino rats with average weight of 150g divided into three groups of five (5)
rats each were used for the study.5ml of the ginger juice was;administered orally for 21 days using the
gavage oral tube to the experimental animals. Blood samples were collected via cardiac puncture after a
chloroform anesthesia was given to the animals to a heparinized:sample bottle. Plasma samples were
analyzed for total cholesterol, triglyceride, high density. lipoprotein using the colorimeter while and low-
density lipoprotein level was calculated.

Results: There was no significant difference in:cholesterol;.triglyceride, high density lipoprotein and low-
density lipoprotein levels (P>0.05) when the group 1(controligroup) was compared with group 2 (dry
ginger group) and group 3 (fresh ginger group).

Conclusion: Ginger juice in different preparation state does not alter the lipid profiling in the experimental
animals over a period of 21 days.
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1.INTRODUCTION

Hyperlipidemias reveals the onset of abnormalities of lipid metabolism and it is secondary to the
manifestation and progression of arteriosclerotic state in humans [1, 2].0ne of the most
important risk factors associated with coronary artery disease (CAD) is dyslipidemia. Low HDL-
cholesterol (HDL-C), high triglycerides (TG) and high LDL-cholesterol (LDL-C) levels have been
associated with increased incidence of CAD [3]. In addition to diet, herbal medicine has been
explored as a pharmacologic modality in preventing alterations in lipid metabolism [4,5].

Ginger (Zingiber officinale) a well-known spice plant with a pungent appetizing taste has been
in use in traditional oriental medicine [6] to treat a number of medical conditions including
headache, cold, arthritis etc.[7]. It is included in the family of Zingiberaceae .This family covers
up to 24 genus and around 300 species with the genus Zingiber having about 20 species. It
possesses a perennial tuberous or rhizomatous root with an upright annual stalk (pseudo stem
about 60-90cm tall) covered with flat sheaths that may be taken off as stalk with about 8-12 di
stiches dark green leaves present on the stem [8, 9 ].Ginger (Zingiber officinale) has been used
in folk medicine for a long time. Its extract and juice have been shown to exhibit a variety of
biological activities.



Ginger is found almost in every home and plays a major role as a spice for food as well as a
herbal and dietary supplement with lesser toxic effects but of more therapeutic effect. As a
means to achieving certain health goals, individuals resort to taking ginger due to its numerous
health benefits including its role in lipid metabolism and as a hypolipidemic agent [10, 11 ].
Many varieties of ginger are found such as processed, coated or unscraped, unbleached
(natural) and bleached ginger.Aqueous and organic extracts of ginger have illustrated a high
number of active components including gingerols,shogaols,alkaloids,tannin,saponin,curcumin
phenolic and ketone derivatives [12,13,14,15].

High plasma levels of lipoproteins are strongly associated with coronary artery disease and an
independent risk factor for atherosclerosis. Hence investigation of the effect of either fresh or
dried ginger juice on lipid profile of albino rats in this study.

2.MATERIALS AND METHODS

2.1. Experimental animals- Fifteen (15) albino rats weighing averagely 150g were used for this
study. They were purchased from the Animal house of the Department of Human Physiology,
University of Port Harcourt. . They were housed in wired cages, acclimatized for two weeks with
temperature controlled at 25°C before commencement of treatments They were fed with rat feed
(finisher) commercially prepared from the Top feed Company, Eastern Premier Feed Mill Ltd,
Aba, Abia State, Nigeria and had access to water (ad libitum). throughout the period. The
conditions of the animals were in conformity- with standards.as outlined by the National
Academy of Science [16,17].

2.2. Ginger juice- The ginger was purchase from the mile 3 market in Port Harcourt. 600g of
fresh rhizome of ginger after cleaning and serapping the superficial skin was cut into smaller
pieces. Using a grinder, the pieces were made into a paste like form which was taken unto a
white clean sieve cloth and the liquid squeezed out from it into a clean airtight sterile container
yielding about 300mls.The stocked juice as obtained was refrigerated in the refrigerator at 4°C
and used for the experiment:

Another set of fresh ginger rhizome were also dried using a hot air oven at a temperature of
140°C for 3 days, the dried ginger was weighed to a 600g weight, then ground to powder using
a grinder. This was dissolved in 300mls of distilled water, sieved out from a white clean cloth
into a clean container and stored in the refrigerator for administration each week as the
experiment lasted.

2.3. Experimental Design The 15 albino rats were divided into 3 groups namely Group 1 with 5
rats serving as Control fed only with food and water. Group 2 (Dry Ginger Juice) with rats that
were fed with foed and water and administered orally 5mis of dry ginger juice while the last is
group 3.(fresh ginger juice). This group was fed with food and water then administered 5mls of
fresh gingerjuice during the experiment which lasted for 21 days.The administration of the juice
was done once per day.

2.4. Collection of blood samples- After the treatment period of 21days, the rats were left
24hours in a fasting state, then on the 22" day, they were anaesthetized using chloroform,
sacrificed and blood collected via cardiac puncture into lithium heparinized sample bottles. This
was spun using a centrifuge after which the plasma was separated and used for the estimation
of total cholesterol, triglycerides, high density lipoprotein using colorimetric methods with the



Randox kit UK. The Low-density lipoprotein concentration was calculated using the formula as
described by Fried Wald formula [18].

LDL-C = (TC) - (HDL-C) - (TGs/5)

2.5. Statistical Analysis- Results were presented as mean + standard deviation while the data
obtained were analyzed statistically using Graph pad prism version 8.2.0. Values were
considered significant at 95% confidence interval.

3. RESULTS: The effect of fresh and dried ginger juice on plasma total cholesterol (TC),
triglyceride (TG). High density lipoprotein (HDL) and low-density lipoprotein (LDL)) levels of
albino rats were compared and reflected in the Tables 1-3.

Table 1: Mean £SD of Lipid Profile of Control (Group 1) and Dried Ginger Juice (Group 2)

Groups/Parameters TC mmol/L TG (mmol/L  HDL (mmol/L) LDL (mmol/L)
Group 1 (Control) 270+0.74 094+0.25 0.66+0.21 1.61 £0.63
Group 2 Dried Ginger juice) 2.68+1.59 0.92+0.90 0.64+0.98 1.62£0.39
T Valve 0.1377 2.154 0.6730 0.3372
Pvalue 0.893 0.052 0.514 0.745
Remark NS NS NS NS

Key: NS-Non significant
Table 2: Mean £SD of Lipid Profile of Control (Group 1) and Fresh Ginger Juice (Group 3)

Groups/Parameters TC mmol/L TG (mmol/L.. HDL (mmol/L) LDL (mmol/L)
Group 1 (Control) 273+0.74 094+025 0.66+0.21 1.61 £0.63
Group 3 Fresh Ginger juice) 2.69+1.20 0.93+0.36° 0.67 £0.30 1.60 £0.46
T valve 0.4416 0.0849 0.2414 0.8470
Pvalue 0.667 0.934 0.813 0.102
Remark NS NS NS NS

Key: NS-Non significant

Table 3: Mean +SD of Lipid Profile parameters in Albino rats administered fresh and
Dried ginger juice.

Groups/Parameters TC mmol/L TG (mmol/L HDL (mmol/L) LDL (mmol/L)
Group:2 (Dried Ginger) 2.68 £1.59 0.92 £0.90 0.64 £0.98 1.62 +0.39
Group 3(Fresh Ginger) 2.69+1.20 0.93+£0.36 0.67 £0.30 1.60 +0.46
Tvalve 0.1595 1.879 0.1589 3.297
Pvalue 0.854 0.185 0.854 0.072
Remark NS NS NS NS

Key: NS-Non significant

4.DISCUSSION: The non-significant levels seen when the control was compared with the fresh
ginger treated groups is in variance with study carried out by Prasad et al., [19] who reported a



decrease in cholesterol level and increase in HDL level which could be adduced to modulatory
influence on cholesterol metabolism and turnover. This observation is also in contrast with the
work done by [20] who administered ginger orally to the rats resulting in a reduction in
cholesterol and a lesser effect on LDL level though the nature of the ginger preparations are not
the same.

The nature of preparing the ginger might have an effect on the results observed in this study as
compared to the study of Li et al.[21] where activities of ginger prepared in different modes were
compared and significant differences were observed, However, in this study the effect from the
dried ginger juice and the fresh ginger juice on the lipid profile of the rats were not significantly
different. The variation noted cannot be easily accounted for. The differences in preparation of
ginger may be contributory factors for this variation.Also, Cheng et al.[22] in their study showed
that steamed ginger had the potentials to change chemical profile of ginger thereby enhancing
some of its beneficial activities however this kind of observation was not seen in this study
considering dried and fresh ginger prepared juice.This study is also in contrast with the study of
[23 ] where animals fed with ginger had a significantly increased HDL and reduced cholesterol
which might be adduced to the activity of hepatic cholesterol-7- hydroxylase,a rate limiting
enzyme in bile acids biosynthesis which stimulates cholesterol conversion to bile acids thereby
removing cholesterol from the body [24] .However in. a meta_analysis carried out by
Pourmasoumi et al.[25], ginger was considered a lipid lowering agent as reflected in the
reduced levels of Triglycerides (TG) and low density lipoproteins (LDL) with no significant effect
on Cholesterol and high density lipoprotein (HDL) in the plasma. A study by Murad et al.[26]
revealed that powdered ginger administration was able to significantly reduced LDL and
Cholesterol levels though this was carried out in-humans. In the study of Fakhri et al [27],ginger
supplementation was able to reduce cholesterol,triglycerides and LDL significantly but no
significant effect on HDL which is also in contrast with our present observation in this study.
Reviews of the more recent trials, suggest that ginger shows considerable hypolipidemic effect
in vitro and in some animal studies [28].Hence it will be worth studying and comparing the
effects and potency of the different forms of ginger preparation; fresh, dry, steamed, powdered,
juice or extract considering their doses and mode of administration.

5.CONCLUSION..Gingerjuice in their different prepared forms had no significant effects on the
lipid profile of the albino rats.

REFERENCE

1. Vodnala D, Rubenfire M, Brook RD. Secondary causes of dyslipidemia. American Journal
of Cardiology. 2012;110(6):823-825.

2. Veerkemp MJ, De Graaf J, Den Heijer M, Blom HJ, Stalenhoef AF. Plasma
homocysteine in subjects with familial combined hyperlipidemia. Artherosclerosis. 2003;
166:111-117

3. Weissglas-Volkov D, Pajukanta P. Genetic causes of high and low serum HDL
cholesterol. The Journal of Lipid Research, 2010; 51: 2032-2057.



4. Magbool M, Dar MA, Gani I, Mir SA, Khan M. Herbal Medicines as an Alternative Source
of Therapy: A Review. World Journal of Pharmacy and Pharmaceutical Sciences. 2012; 8(2):
374-380.

5. Bhandari U, Sharma JN, Zafar R. The protective action of ethanolic ginger (Zingiber
Officinale) extract in cholesterol fed rabbits. Journal of Ethnopharmacology. 1998; 61:167-
171.

6. Ghayur MN, Gilani AH. Ginger lowers blood pressure through blockage of voltage-
dependent calcium channels. Journal of Cardiovascular Pharmacology. 2005; 45: 74-80.

7. Ebrahimzadeh AX, Malex MA, Jaxadixala Z, Zununi VS, Ostradrahimi A. A.systemic
review of the anti-obesity and weight lowering effect of ginger and its mechanism of actions.
Phytotherapy Research. 2018; 32: 577-585.

8. Moghaddasi MS, Kashani HH.Ginger (Zingiber officinale): A review. Journal of Medicinal
Plants Research. 2012; 6(26): 4255-4258,

9. Grzanna R, Lindmark L, Frondoza CG. Ginger an herbal medicinal product with broad anti-
inflammatoryactions. Journal of Medicine and Food. 2005; 8:125-132.

10. Leech J. 11 proven Health Benefits of Ginger, Nutritiony, 2021;1: 1-34.

11. Pillai KK, Bhandari U, Kanojia R. Effect of ethanolic extract of Zingiber Officinale on
dyslipiudaemia in rats, Journal of Ethnopharmacology. 2005; 97: 227-230.

12. Qian-Qian M, Xiao-Yu Xu, Sui-Yu C,. Ren-You G, Harold Corke TB, Hua-Bin Li.
Bioactive compounds and Bioactivities of ginger (Zingiber officinale Roscoe. Foods,2019;
8(6):185-187.

13. Wang J, Ke W, Bao R, Hu. X, Chen F. Beneficial effect of ginger Zingiber officinale
Roscoe on obesity and metabolic syndrome, A review. Annals of Academic Science. 2017,
1398: 83-98.

14. Rahmani “AH, Aly SM. Active ingredients of ginger as potential candidates in the
prevention and treatment of diseases via modulation of biological activities. International
Journal of Physiology, Pathophysiology & Pharmacology. 2014; 6(2): 125-136.

15. Shrin Adel PR & Prakash J (2010). Chemical composition and ganti oxidant properties of
ginger root. Journal of Medicinal plants and Reserves,4(24),2674-2679.

16. ILAR. Guideline for the care and use of laboratory animal.8th edition. National academic
press. Washington D.C, 2011.

17. OLAW. Institution Animal care and use committee Guidebook.2nd edition NIH
publication; Bethesda. 2002.



18. Eblen-Zajjur A  Eblen-Zajjur M.Estimation of low density lipoprotein cholesterol
concentration:regression analysis versus Friedwald’s formula. Revista Medica de Chile.
2001;129(11):1263-1270.

19. Prasad SS Sushil, K Vaspeyee SK Bhavsar VH. To establish the effect of ginger juice on
important parameters of Lipid profile. International Journal of Pharmacology Sciences and
Research.2012; 3(4): 352-357.

20. Thomson M, Al-Qattan KK, Al-Sawan SM , Alnageeb MA, Khan I, Ali M. The use of
ginger (Zingiber officinale Rosc.) as a potential anti-inflammatory and antithrombotic agent.
Prostaglandins Leukotrienes and Essential Fatty Acids. 2002; 67(6):475-478.

21.Li Y Hong Y Han Y Wang Y Xia L. Chemical characterization and anti-oxidant activities
comparison in fresh, dried, stir-frying and carbonized ginger..Journal of Chromatography.
2016; 1011: 223-232.

22.Cheng XL Lin Q Peng YB Qil W Li P. Steamed ginger (Zingiber officinale): changed
chemical profile and increased anti-cancer potentials. Food Chemistry.2011; 129:1785-1792.

23. Ahmed RS Sharma SB. Biochemical studies on combined effects of garlic (Allium
sativum Linn) and ginger (Zingiber officinale Rosc) in albino rats. Indian Journal of
Experimental Biology. 1997; 35(8):841-843.

24. Galman C Arvidsson | Angelin B Rudling M. Monitoring hepatic cholesterol 7-
hydroxylase activity by assay of the stable bile acid intermediate 7-hydroxy-4-cholesten-3-
one in peripheral blood. Journal of:Lipid Reseach.2003;44:859-866.

25. Pourmasoumi M, Hadi A, Rafie N, Najafgholizadeh A, Mohammadi H, Rouhani MH. The
effect of ginger supplementation on lipid profile: A systematic review and meta-analysis of
clinical trials. Phytomedicine. 2018; 1(43): 28-36.

26. Murad S Niaz K Aslam H. Effects of Ginger on LDL-C, Total Cholesterol and Body
Weight. Clinical & Medical Biochemistry .2018; 4(2): 1-4.

27. Fakhri Z, Shab-Bidar S, Firoozi S, Djafarian K. The Effects of Ginger Supplementation on
Lipid Profile: A Meta-Analysis of Randomized Clinical Trials. Herbal Medicine Journal. 2018;
3(3):1220-131.

28.Nicoll R, Henein MY. Ginger (Zingiber officinale Roscoe): A hot remedy for
cardiovascular disease?,International Journal of Cardiology. 2009; 131(3):408-409,






