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Abstract: This study aims to evaluate anti-obesity and antihyperlipidemic effects of individual and combined administration 

of ginger, cinnamon and green coffee on the hyperlipidimic rats. It is the first report dealing with the effects of the combined 

administration of these three plants as anti-obesity and antihyperlipidemic agents. Sprague-Dawley rats were used, where they 

divided into 6 groups (7 rats each). Group 1 was kept as a normal control, while the other groups fed on high-fat diet to induce 

obesity and hyperlipidemia for 4 weeks. Group 2 positive control that was kept obese, while other groups were orally given 

individual and combined powders of ginger, cinnamon and green coffee in doses 200mg/kg, respectively, for 6 weeks, At the 

end of the experiment, body weight of rats were recorded. Blood samples were collected for analyses. The results showed that 

each of individual and combined administration of these plants significantly (P<0.05) decreased the body weight and serum 

lipids including total lipid, triglyceride and low density lipoprotein when compared with positive control group, while they 

significantly (P<0.05) increased high density lipoprotein when compared with positive control group. Furthermore, our study 

showed that the combination of these three plants exhibited better effects than when compared to the individual powder of the 

plants. In this study we compared the effects of separated and combined administration of cinnamon bark, ginger root, green 

coffee beans as anti-obesity and antihyperlipidemic agents. The separated and combined administration exhibited significant 

anti-obesity and antihyperlipidemic effects in obese and hyperlipidemic rats, while the combined administration showed more 

powerful effects. Previous reports on cinnamon, ginger and green coffee as separately administered were thus confirmed; 

however, this is, to our knowledge, the first report dealing with the combined form of the three plants. Such combined 

administration might be useful in developing natural food additives to help address obesity and hyperlipidemia. 
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1. Introduction 

Obesity is one of the most health problems worldwide [1]. 

Obesity leads to many of metabolic disorders such as 

inflammation-related pathologies, cardiovascular diseases, 

hypertension and diabetes mellitus [2]. A lifestyle 

modification and natural alternatives could be used instead of 

surgery and chemical drugs in treatment of the obesity to 

avoid their side effects [3]. More researches are required to 

produce anti-obesity drugs fromn atural source and focused 

on both efficacy and safety of these plants materials [3]. 

Cinnamomum zeylanicum L. (Cinnamon) family 

Lauraceae, is used in both European and Arabian countries as 

spice that is used to flavor most foods [4]. Cinnamon is used 

in folk medicine for its antidiabetic, antihyperlipidemic, anti-

obesity antioxidant and hepatoprotective activities [5-9]. 

Zingiber officinale (Ginger) family Zingiberaceae is used as a 
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spice and it is used medicinally for its anti-obesity, 

antihyperlipidemic, antidiabetic, anti-oxidant and 

hepatoprotective effects [10-13]. 

Coffea Arabica (Green Coffee bean) family Rubiaceae 

showed potent antioxidant activity due to its constituents 

[14]. Recent studies showed that green coffee had anti-

diabetic, anti-obesity, antihyperlipidemic, antihypertensive 

[15-19]. These biological activities were found to be due to 

the presence of chlorogenic acids in green coffee [20]. 

Each one of these plants showed anti-obesity and 

antihyperlipidemic activities in many reports [7–18]. Nothing 

dealing with the combination of these three plants, so this 

study aims to compare between the effect of separated and 

combined administration of these plants as anti-obesity and 

antihyperlipidemic agents. In this work, we used these plants 

in the powdered form instead of extractedor formulated 

products as patients prefer to eat plants as spice and salad, as 

well as, they are usually more tolerated than extracted form. 

Therefore, objectives of this study were to evaluate the effect 

of combined administration of ginger root, cinnamon bark 

and green coffee beans powder as natural feed additives on 

obesity and hyperlipidemia. 

2. Materials and Methods 

2.1. Plant Materials 

Dried Cinnamon barks (Cinnamomum zillanicum, family 

Lauraceae), ginger rhizomes (Zingiber officinale, family 

Zingiberaceae) and Green Coffee beans (Coffea arabica, 

family Rubiaceae) samples were obtained dry from 

Medicinal and Aromatic Plant Research Department, 

Horticulture Research Institute, Agriculture Research Centre, 

Giza, Egypt. 

2.2. Preparation of the Plants Extracts 

Dried: Ginger, Cinnamon and Green Coffee (500g each) 

were powdered by using laboratory mill before extraction, 

then the plants were extracted with ethanol (70%) several 

times at room temperature by maceration method. Each 

extract was concentrated under reduced pressure to give 39g, 

45.5g and 54.5g, respectively. 

2.3. Phytochemical Screening 

Chemical tests were carried out on theme than olic extracts 

using standard procedure to identify the constituents as 

described by [21, 22]. 

2.4. Total Phenolic Assay 

The total phenolic content (TP) was determined applying 

the Folin–Ciocalteu colorimetric method using gallic acid as 

a standard [23], and expressed as milligrams of gallic acid 

equivalents (GAE)/g of the dry plant materials. 

2.5. Total Flavonoid Assay 

Total flavonoid content (TFC) was measured using an 

aluminum chloride colorimetric assay [24]. A calibration 

curve was established using quercetin as a standard. TFC was 

expressed as mg quercetin equivalent (QE)/g of the dry plant 

materials. 

2.6. Biological Evaluation 

2.6.1. Animals 

Forty-two adult male Sprague-Dawley rats weighing 200-

210g body weight (B.wt) and 10-12 weeks old were used in 

this study. Animals were obtained from Laboratory Animal 

Colony, Agricultural Research Center, Giza, Egypt. Rats 

were housed in a well-ventilated animal room under 

controlled hygienic conditions of 24°C temperature, 50% 

relative humidity and 12h light/12h dark cycles. Basal diet 

and water were provided. The experiment on rats was carried 

out in accordance with the recommendations of the National 

regulations on animal welfare and Institutional Animal 

Ethical Committee (IAEC). 

2.6.2. Induction of Obesity 

Obesity and acute hyperlipidemia were induced by feeding 

rats on high-fat diet (HFD) which supplies 45% calories for 4 

weeks. A3-4 weeks HFD feeding is sufficient to induce 

obesity [25]. 

2.6.3. Experimental Design 

Forty-two mature male Sprague-Dawley rats were 

randomized into 6 groups of 7 rats each. Group 1 was 

negative (normal) control, and the other 5 groups were fed on 

hyperlipidemic diet to induce obesity and hyperlipidemia 

through the feeding period (4 weeks). Group 2 was kept 

obese (positive control) and groups 3, 4 and 5 were orally 

given ginger, cinnamon and green coffee powder in doses 

200mg/kg, respectively for 6 weeks, while groups 6 was 

given 200mg/kg of the combined powder of the three plants 

in the ratio 20, 30 and 50% ginger, cinnamon and green 

coffee, respectively, this ratio was based on the ratio of the 

phenolic contents of three plants that was recorded in this 

study. At the end of the experiment, B.wts of rats were 

recorded. 

2.6.4. Blood Sampling and Analysis 

Blood samples were collected after six weeks in tubes 

contain heparin as an anticoagulant from the eye plexuses 

under diethyl ether anesthesia and then centrifuged at 

3000rpm for 20 min. to obtain plasma, which was kept frozen 

until analysis. The total cholesterol was analyzed 

calorimetrically according to [26] method, triglycerides (TG) 

was determined according to [27], LDL-cholesterol was 

calculated according to [27], HDL-cholesterol was 

determined according to [26] method. 

2.6.5. Statistical Analysis 

Data were presented as means ± standard error. 

Differences between control and treated groups were tested 

for significance using one-way analysis of variance followed 

by Duncan’s multiple range test [28]. Statistical analysis was 

performed using computerized software program Statistical 
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Package for Social Sciences version 15 (Chicago, IL60606-

6412, USA). 

3. Results and Discussion 

3.1. Phytochemical Analysis 

Phytochemical analysis of medicinal plants is very 

important in the evaluation of biologically active compounds. 

The results showed that tannins, terpenoids, flavonoids and 

alkaloids were present in cinnamon, ginger and green coffee, 

while saponins were absent in all samples under 

investigation. The phytochemicals of medicinal plants 

showed different biological activities, which play an 

important role in the protection against chronic diseases [29]. 

3.2. Total Phenolic and Flavonoids Contents 

Table (1) showed that total phenolic content of ginger, 

cinnamon and green coffee were (23.4, 31.1 and 49.3mg 

gallic acid equivalent /g of the dry plant materials, 

respectively), while the total flavonoid were (16.5, 22.7 and 

30.3 mg quercetin equivalent (QE)/g of the dry plant 

materials, respectively). Phenolic compounds of medicinal 

plants such as flavonoids, showed antioxidant activities [30]. 

Furthermore, the diet that contains high level of flavonoids 

could protect the human from many diseases [31]. 

Table 1. Total phenolic and flavonoids contents of cinnamon, ginger and 

green coffee. 

Plant Phenolic content (mg/g) Flavonoids content (mg/g) 

Cinnamon 31.1 22.7 

Ginger 23.4 16.5 

Green coffee 49.3 30.3 

3.3. Anti-obesity and Antihyperlipidemic Activities 

Body weight (B.wt) significantly (P<0.05) increased in 

rats fed on high fat diet (HFD) for 4 weeks when compared 

to negative control (rats fed on the normal diet). Separated 

and combined administration of cinnamon, ginger and green 

coffee induced significant (P<0.05) decreases in B.wt 

compared to the positive control group when they were 

administrated to obese rats for 6 weeks. This effect was better 

in combined powder treated group than separated 

administration, as shown in Table 2. 

Serum levels of LDL-C, TG and TC significantly (P<0.05) 

increases in rats fed on HFD for 4 weeks when compared to 

negative control rats. Oral administration of cinnamon, 

ginger and green coffee as well as well as their combination, 

to obese rats significantly (P<0.05) decreased the high levels 

of serum LDLC, TG and TC when compared with the 

positive control group. The results showed that the combined 

treatment showed more powerful effects than the separated 

administration (table 2). 

Serum HDL-C significantly (P<0.05) decreased in rats fed 

on HFD for 4 weeks when compared to negative control rats. 

Oral administration of cinnamon, ginger and green coffee as 

well as well as their combination, to obese rats induced a 

significant (P<0.05) increase in serum HDL and when 

compared with the positive control groups. The result 

showed that this effect was better in combined powder 

treated group than the separated administration (Table 2). 

So our results showed that each one of these plants is 

effective in the decreasing of serum lipids and body weight, 

these effects agreed with the previous studies which also 

stated that the activities were due to the phenolic contents 

reported in these plants [7–18]. Moreover, previous studies 

showed that the combination of cinnamon and ginger was 

effective as anti-obesity and antihyperlipidemic agent [32, 

33]. Nothing dealing with the combination of these three 

plants, so, our study showed for the firs time, that the 

combination of these three plants exhibited more powerful 

effects than that of individual powder of the plants and more 

than that reported for the combined cinnamon and ginger [32, 

33]. It can be suggested that the synergistic effect of the 

phenolic contents of these plants may play an important role 

in showing these powerful effects. The present study 

suggests that the combined powder had synergetic anti-

obesity and antihyperlipidemic activities by decreasing body 

weight and serum lipid levels and therefore attribute to 

therapeutic value of the combined plant powder of ginger, 

cinnamom and green coffee to combat the obesity and 

hyperlipidemia in rats. Further, combination of the isolated 

active ingredients from these plants may be a subject of 

interest in the future for management of obesity and 

hyperlipidemia. 

Table 2. The effect of cinnamon, ginger, green coffee and their combination on body weight and lipid profile. 

Groups B.wt(g) TC(mg/dl) TG(mg/dl) LDL-C(mg/dl) HDL-C(mg/dl) 

Normal control 243.0±3.2 79±2.0 85.06±1.4 32.05±1.9 30.03±1.4 

Positive control 313.0±5.4a 89±3.03a 98.07±1.6a 45.12±2.0a 26.10±1.1a 

Ginger treatment group 282.0±3.5b 82.03±2.1b 92.12±3.6 38.07±2.1b 27.31±1.6b 

Cinnamon treatment group 275.0±2.4ab 80.12±1.4b 89.23±2.9ab 36.26±2.8ab 29.37±1.9ab 

Green coffee treatment group 267.0±1.9ab 79.28±3.9b 87.81±2.2ab 34.12±2.3ab 32.07±3.1ab 

Combined treatment group 247.0±1.2ab 78.13±1.2ab 85.31±1.2ab 32.15±1.6ab 38.23±2.5ab 

One-way ANOVA test, significant at P-value<0.05; acompared to normal control group, bcompared to positive control group. B.wt: body weight, TC: total 

cholesterol, TG: triglycerides, LDL-C: low density lipoprotein cholesterol, HDL-C: high density lipoprotein cholesterol. 

4. Conclusion 

This study aims to compare between the effect of separated 

and combined administration of cinnamon bark, ginger root, 

green coffee beans as anti-obesity and antihyperlipidemic 

agents. The separated and combined administration exhibit 
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significant anti-obesity and antihyperlipidemic effects in 

obese and hyperlipidemic rats, while the combined 

administration showed more powerful effects. These effects 

confirm the previous reports on cinnamon, ginger and green 

coffee as separated administration but it is the first report 

dealing with the combined form of the three plants. 

Therefore, objectives of this study were to evaluate the effect 

of combined administration of these plants as natural feed 

additives on obesity and hyperlipidemia. 
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