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ABSTRACT 

The chemical composition and sensory evaluation of 

yoghurt supplemented with green tea (GTE) or green 

coffee (GCE) extracts and its effect on reducing obesity 

complications in rats were investigated. Ethanol extracts 

were prepared from green tea and green coffee and their 

total phenolic compounds and identified phenolic 

compounds were evaluated. Results showed that the GTE 

and GCE have containing highly antioxidant activities. 

Yoghurt was prepared from low fat buffalo's milk (1.5% 

fat) blended with 1 % of GTE or GCE. Addition of GTE 

or GCE had significant effects on the chemical 

composition and sensory evaluation. Higher sensory scores 

were reported flavor for GTE and GCE yoghurt than 

control. It was also noticed that addition of GTE or GCE 

to yoghurt increased viscosity a key defensive effect on the 

gel-factors. Feeding of obese rats on yoghurt adding to 

GTE or GCE showed that significant differences reduced 

of weight compared to positive group. There are not found 

significant differences of heart weights tissue while, kidney 

and liver weights tissues were significant differences. Also, 

fed obese rats on yoghurt supplemented with GTE or GCE 

decreased the lipids profile comparative with positive 

control group and improvement of liver and kidney 

functions. The best treatment was observed in yoghurt 

adding to green coffee beans extract which had reduced 

value of liver and kidney function parameters followed by 

yoghurt adding to green tea extract. The histopathological 

examination observed normalized in the groups fed 

yoghurt supplemented green tea and coffee beans extracts. 

Supplemented yoghurt with green tea and coffee extracts 

could be increased the useful health effects of yogurt by 

intensifying antioxidant activity which had therapeutic 

effects on obese rats. 

Key words: Antioxidant activities, obesity, lipids 

profile, liver and kidney functions, green tea and green 

coffee. 

INTRODUCTION 

Obesity is defined as abnormal or excessive fat 

accumulation and a body mass index (BMI) over 30. It 

can be a large health problem in the world and 

probability more than 500 million adults were obese in 

2008 (Chen et. al., 2014). Obesity problems can have a 

harmful effect of move on years and decrease in life 

expectancy. There are a lot of selection for cure of 

obesity which containing training, diet and, health cure 

for weight loss (Nagham and Alhamhany 2018, 

Elhassaneen et al., 2020 a-b). 

Yogurt consider of fermented dairy products in the 

world by fermentation with lactic acid bacteria. Yoghurt 

one of the majorities generally consumed (Change et.al., 

2018). The second drinking water on the earth is green 

tea that high containing of antioxidant (Chiu 2006). 

Green tea and coffee drinking are widely all the rage 

international. Coffee consumption due to reduce hunger 

and other components have protecting effects on more 

diseases such as Alzheimer's (Cao et. al., 2011).  The 

eating of coffee and tea reduced the danger of obesity 

especially among women and they might be considered 

as a functional food (Dórea and Costa 2005). Based on 

this health eating recommendation by Canadian 

government's Guildline., drinking of 3 cups of brewed 

caffeinated coffee (400-450 mg caffeine) is safe (Health 

Canada Food Program 2006). Coffee and green tea are 

the majority usual drinking beverages in the earth which 

have several benefit components. Coffee and green tea 

have significantly converse connection with obesity, 

diabetes, and cardiovascular diseases (Izadi1 et.al., 

2018). 

Several experimental, were presented concerning the 

effects of coffee on health and prevention of chronic 

diseases. Coffee have many components including 

caffeine, phenolic acid, and antioxidants display the 

defending roles on obesity, diabetes, and inflammation 

(Rebello et. al., 2011and Yamashita et al. 2012). Green 

tea extracts have several naturally moving natural value 

of polyphenolic epicatechins (Jae, et.al., 2014). 

Photochemical had a potential avoidance of some 

chronic disorders metabolic diseases that including 

obesity and insulin health benefits through that natural 

bioactive have beneficial effects healthy (Meydani and 

Hasan 2010). Coffee extract could be improving the 

useful properties of milk or yoghurt and possible 

therapeutic importance increase (Marhamatizadeh et. 

al., 2014). Mechanism for obesity administration, 
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including green tea and caffeine could be planned as 

strategy for weight defeat and might raise calories split 

and probable to neutralize the reduce in metabolic speed 

(Kristel et. al., 2006). The consumption of green tea and 

coffee have anticancer such as breast, lung and blood 

cancers (Sumio et al., (2020).  Therefore, the present 

study was carried out to investigate the effects of 

feeding yoghurt adding to green tea and coffee extracts 

on obesity and its c rats complications. 

MATERIAL AND METHODS 
Materials 

Green tea (Camellia sinensis) leaves and green 

coffee beans (Coffearobusta)were obtained from local 

market of Zagazig, Egypt and dried in an air-drying 

oven (40 0C). Total cholesterol kits, triglyceride and 

total high -density lipoprotein cholesterol (HDL-C), and 

another kits were purchased form Sigma-Aldrich (MO, 

IL USA). 

Milk 

Fresh buffalo's milk (1.5% fat) was obtained from 

Dairy Technology Unit, Food Science Department, 

Faculty Agric., Zagazig.Univ. 

Starter Cultures 

Yoghurt culture supplemented Streptococcus 

salivarius subsp. thermophilus EMCC104 and 

Lactobacillus delbruekii subsp. bulgaricus EMCC1102 

were obtained from the Microbiological Resources 

Center (MIRCEN), Faculty of Agric., Ain Shams Univ., 

Egypt. 

Methods 

Preparation of green tea and green coffee extracts  

Green tea and green coffee beans were extracted 

with ethanol (80%), at a ratio of 1:10 (w/v) in closed 

vessels by stirring at room temperature (25 ºC) for 4 h 

followed by filtration. The residues were repeated again 

under the same conditions, then evaporated in a rotary 

evaporator (Buchi-water bath-B-480, Switzerland) less 

than 40 ºC. The green tea and green coffee beans 

extracts (GTE or GCE) were collected and stored at ­20 
0C until used. 

Identification of phenolic compounds in green tea 

and green coffee powder using HPLC 

 Phenolic components were identification and 

quantification by HPLC as described by Schieber et. al., 

(2001) and modified by El-Houfi (2015). This assay 

was conducted in Food Chem. Lab., Food Technol. Res. 

Institute, ARC, Egypt.  

Yoghurt manufacture 

Fresh low-fat buffalo´s milk (1.5% fat) was fortified 

with 2% skim milk powder, heated at 90 ºC for 10 min, 

and cooled to 43 0C. The treated milk was divided into 3 

portions. The first portion was left without any additives 

and serve as a control (C). Second portion was 

supplemented with GTE at level 1%, (T1). The third 

portion was supplemented with green GCE at level 1%, 

(T2) before inoculation. Starter was added to all 

treatments at the rate of 3% and incubated at 43ºC for 4h 

until complete coagulation followed by cooling 

overnight in the refrigerator at 70C. 

Methods of analysis 

Chemical composition of yoghurt 

Total solids, fat, pH, acid value and total protein 

were determined for resultant yoghurt, from all 

treatments as described by AOAC (2007). 

Rheological properties  

Viscosity 

Viscosity of yoghurt samples were determined by 

the method of Askar and Tretow (1993) utilization of 

Rotational Viscometer Type Lab. Line Model 5437. 

readers were evaluated by cps. 

Syneresis 

Syneresis was determined according to Aryana 

(2003). The syneresis index (%) was calculated as mL 

of whey per 100 mL of each first test.    

Sensory evaluation 

Yoghurt samples were organoleptically examined 

after refrigeration according to Hamdy et al., (1972). 

Biological experimental plan: 

Thirty well adult male albino rats weighting between 

90 and 100 g were in the animal house of Faculty of 

Agriculture, Zagazig, University, in stainless steel cages 

with monitor base in a controlled setting with 12 h. light 

and 12 h. dark cycles. All rats groups have giving on the 

basal diet which prepared according to AIN (1993) for 

one week as adaptation period. After adaptation, six rats 

were kept on basal diet and tap water along the period 

of experimental as negative control group (G1). Others 

rats groups were fed on high fat diet according to Negm 

(2002) to induce obesity for 2 weeks and separated to 

four groups randomly as follows (six rats of all groups). 

Group1 (G1), negative control rats were fed on basal 

diet; Group 2 (G2): positive control rats fed on high fat 

diet; Group 3 (G3), rats fed on high fat and 10% yoghurt 

(without additives); Group 4 (G4),rats fed on high fat 

diet and 10% yoghurt adding to green tea extract; and 

Group 5 (G5), rats fed on high fat diet and 10% yoghurt 

adding to green coffee extract.  

Body weight and organ weights of rats 

At the end of the experiment through, period 8 

weeks, at the adaptation period the quantities of diet 

consumed and wasted were recorded every day to 

calculate the food intake and body weight was collected 

of all week. Food efficiency ratio (F.E.R) was designed 

by Proll et al., (1998) according to using the following 

equation. F.E.R = Body weight gain (60 days) / Food 
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consumed (60 days). After all rats were killed, liver, 

kidney and heart origin were weighted. 

Biochemical analysis of serum samples 

Blood samples were collected using 5ml syringe by 

cardiac puncture after fasting the rats during the night 

and centrifuged at 3000 rpm for 10 min to split serum. 

Total cholesterol, HDL-C and triglyceride levels were 

expected in serum according to Devi and Sharma, 

(2004). LDL –C was planned following the method of 

Johnson et al., (1997). Liver enzymes, Alanine Amino 

Transferase (ALT), Aspartate Amino Transferase (AST) 

and total serum protein were evaluated using Kits, 

kidney function was calculated as serum creatinine and 

blood urea nitrogen by enzymatic colorimetric methods 

using commercial kits Sigma-Aldrich (Young 2001). 

Histopathological tissues 

Specimens from liver, kidney and heart were 

collected after scarified rats, from different treatments, 

and fixed in 10% impartial formalin and embedded in 

paraffin. Tissues of five microns thickness were 

regimented, discoloured by haematoxylin and eosin then 

microscopically examined by declare by Suvarna, et.al., 

(2013).  
Statistical examinations 

Statistical analysis of the obtained data was accepted 

of according to the method explained by Steel and 

Torrie, (1980). The results were statistically tested by 

analysis of multi variance ANOVA and discriminative 

test. ANOVA functions and Roy test both with 0.05 

significance level were used as Unitarian statistical 

procedures to assess significant differences among 

means. 

RESULTS AND DISCUSSION 

Total phenolic (TPC) and total flavonoids 

compounds (TFC) of green tea and coffee powder 
Results in Table (1) recorded that green tea powder 

had total phenolic (TPC) 86.60 mg/100g and total 

flavonoids 54.26 mg/100g while green coffee powder 

had44.29 mg/100g. TPC and total flavonoids 

6.68mg/100g. These results are in accordance with that 

obtained by Enaam et.al., (2017) who reported that the 

polyphenols found in tea are normally flavonoids. Also, 

Scalbert et. al., (2005) showed that green tea had a high 

in polyphenols content of numerous of biological 

activities like a anticarcinogenic, antiviral, antiallergic, 

anti- inflammatory and immune-stimulating things that 

considering of functional properties. Furthermore, 

Marhamatizadeh et. al., (2014) reported that numerous 

compounds with pharmacological effects were found in 

green coffee and amounts of soluble fiber and phenolic 

compounds. 
 

Table 1. Total phenolic compounds (TPC) and total 

flavonoids compounds (TFC) of green tea (GTE) or 

coffee (GCE)  

Compounds 

(mg/100g) 
GTE GCE 

Total phenolic TPC 86.60 ± 8.37a 44.29 ± 5.44a 

Total flavonoids 

TFC 54.26 ± 4.56b 6.68 ± 1.67 b  

Values with different letters in the same row are significantly 

different (P≤ 0.05). 

 

Identification of phenolic compounds by HPLC 

Table (2) demonstrate the total phenolic compounds 

found in green tea or coffee extracts. The results 

presented the major phenolic compounds in green tea w. 

They were Coumarin acid (423.82 mg/100 g) then, 

Ferulic acid (312.84 mg/100g) while the green coffee 

was Quercetin (100.93 mg/100 g), Kaemoferol (15.38 

mg/100g) then Ferulic acid (96.75 mg/100g) and 

additional compounds find in much lesser quantities. 

These results are in agree with Enaam et.al., (2017) who 

appeared that the experimental variations between 

different studies may be recognized to variations in the 

process, green tea and coffee leaves powder variety.  

Also, Shabboo and Ahmad (2015) indicated that only 

Twenty-one to Twenty-seven compounds were detected 

of phenolic and flavanoids in green tea extract. 

Furthermore, Beckman and Ames (1998) and 

Elhassaneen et al., (2016) recognized at polyphenolic 

compounds had biological activities by free radical 

scavengers because of redox property that play vital 

roles in a lot of hazard diseases for example cancer, 

atherosclerosis and diabetes. 

 

Table 2. Identification of phenolic compounds in 

green tea or coffee powder  

Compounds Green Tea Green Coffee 

Coumarin acid 423.82±19.67 a 21.77±2.56 b 

Ferulic acid 312.84±16.90 a 96.75±10.34b 
Resorcinol 0.798±0.14 b 15.88±3.56 a 
Quercetin 94.27±10.45 a 100.93±7.99 a 

Kaempferol 27.49±2.11 a 15.38±2.67b 

Naphthaline ND 1.32±0.34 

Phenantherine ND ND 
Values with different letters in the same row are significantly 

different (P≤ 0.05).  

 

Chemical composition of yoghurt adding to green tea 

or coffee extracts 

The chemical composition of yoghurt adding to 1% 

green tea or 1% coffee extract were represented in Table 
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(3). The results indicated that yoghurt adding to green 

coffee extract (T2) had significantly (p≤0.05) high 

protein (4.29 g/100g) and fat (1.51 g/100g) while the 

less total solids compare with the yoghurt control. The 

protein (3.96 -4.29 g/100g) of yoghurt adding to green 

tea or coffee extracts slightly increased respectively and 

total solids by increasing the percentage added. On the 

other hand, adding natural, green tea or coffee extracts, 

to milk had not influence of the fat rate of the resulting 

yoghurt as study by Yousef et al., (2013). 

Rheological properties  
      Changes in yoghurt adding to green tea or coffee 

extract on rheological properties are shown in Table (4). 

The results indicated that high viscosity was found in 

yoghurt coffee extract (T2, 2500 cps) then yoghurt tea 

extract (T1, 2400 cps) opposite to whey syneresis, the 

highest value was yoghurt tea extract. Adding green tea 

or coffee extracts to yoghurt may be increase viscosity a 

key defensive effect on the gel-factors. Although, the 

pH and titratable acidity of yoghurt adding to tea or 

coffee extracts was increased but low significantly. 

These differences among results may be reproduce the 

effect of green tea or coffee extract adding to yogurt. 

These results are in agree with Marhamatizadeh et. al., 

(2014) who found that addition of coffee extract might 

cause an increase viscosity of coffee flavored milk and 

yoghurt. Also, Mohammad et.al., (2013) establish that 

addition green tea extract had significant effect of the 

acidity yoghurts and reduce pH values for milk or 

yoghurt supplemented. Furthermore, Amirdivani and 

Baba (2013) indicated that the green tea yoghurts have a 

lesser syneresis rates compare to control yoghurt. 

 

 

Table 3. Chemical composition (g/100g) of yoghurt adding to green tea or coffee extract 
Total protein Total fat Total solids Treatments 

3.81 ± 0.0608c 1.57 ± 0.0577a 11.23 ± 0.129a C(control yoghurt) 

3.95   ± 0.076b 1.42 ±0.0577a 11.49 ±0.115b T1(yoghurt+1%green 

tea extract) 

4.29   ± 0.124a 1.51 ± 0.0577 b 11.49 ± 0.115b T2(yoghurt+1%green 

coffee extract) 

0.1399 1.511 0.0325 LSD 
Values with different letters in the same column are significantly different (P≤ 0.05). 

 

Table 4. Rheological properties (viscosity and synersis), acidity and pH in yoghurt supplemented green tea or 

coffee extracts 

Treatments Viscosity (CPS) 
Synersis 

(100ml) 

Acid value (mg 

KOH/g oil) pH 

C (control yoghurt) 2199±1057c 20.55± 0.44a 0.82±0.08a 4.43±0.05b 

T1(yoghurt+ 1% 

green tea extract) 
2400 ±57b 35.46±0.55c 0.90±0.05a 4.58±0.06a 

T2(yoghurt+ 

1%green coffee 

extract) 

2500 ±57a 30.62± 0.61b 1.04±0.03a 4.53±0.055b 

LSD 0.755 2.489 0.2880 1.511 
Values with different letters in the same column are significantly different (P≤ 0.05). C. 
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Sensory evaluation of yoghurt adding to green tea or 

coffee extract 

The sensory evaluation of yoghurt is exposed in 

Table (5). The data appeared that there were no 

significant differences higher sensory scores reported 

flavor in green tea and coffee yoghurt extract more than 

control. Sensory analysis found that yoghurt green tea 

and coffee extract were improved than the control 

yoghurt. These results agree Amirdivani and Baba 

(2013) determined that the lowest score smell of 

moringa yoghurts and appearance and received 

excellent while, the highest score were yoghurts placed 

in group one and green tea and moringa yoghurts came 

in the second group, although both fortified yoghurts 

inserted a good score level. While, Marhamatizadeh et. 

al., (2014) demonstrated that there were significant 

between the yoghurt samples adding to coffee extract 

and provide to favorable taste and color. These results 

agreement with Mohammad et.al., (2013). 

Body weight of obese rats feeding on yoghurt adding 

to green tea or coffee beans extract 

As shown in Table (6) feeding obese rats on yoghurt 

adding to green tea and coffee extract indicated that 

positive control group had the highest significant 

increase body weight, food intake and feed efficiency 

value compared with negative control group. Which the 

mean value of body weight gain, food in general, fed 

obese rats on yoghurt adding to green tea or coffee 

extracts led to significant decrease in BWG, FI and FER 

compared to rats groups fed on high fat diet. Green tea 

or coffee extracts are high in bioactive active 

compounds such as phenolic and flavonoids, might be 

help in fiery fats and weight loss. These results agree 

with El- Shaer et al. (2016). Green tea demonstrated to 

defend skin from UV harm and control body weight 

(Dulloo et. al., 1999 and Enaam et. al., 2017). These 

results agree Nagham and Alhamhany (2018) and 

Williams (2008), Who appeared that consumption of 

coffee had significantly lower body mass index and 

greater level of physical activity. 

Other studies included that green tea had potential 

therapeutic by weight loss and concluded that 

antioxidant activity and catechins inhibiting catechol-O-

methyltransferase that lipolytic route and green tea had 

effect of green tea on human health (Sarah, and 

Manami, 2020). 

 

Table 5. Sensory evaluation of law fat yoghurt adding to green tea or coffee extracts 

Treatments Appearance (10) Flavor 

(50) 

Body and texture 

(40) 

Total 

(100) 

C(control 

yoghurt) 8.22±0.83 a 47.22±3.19a 38.11±1.69 a 93.88±3.95a 

T1(yoghurt+ 

1% green tea 

extract) 

9.33±0.50a 48.11±1.90b 39.0±1.58 a 96.44±3.34a 

T2(yoghurt+ 

1%green coffee 

extract) 

8.22±0.83b 46.55±1.58 a 38.778±1.48 a 93.54±2.60a 

SD 0.7191 2.2702 1.5440 3.2834 

Values with different letters in the same column are significantly different (P≤ 0.05).  

 

Table 6. Body weight of obese rats feeding on yoghurt supplemented green tea and coffee extracts 

Groups 
Body weight gain 

(g ̸60 day) 

Food intake 

(g ̸day) 
FER 

G1 (Negative) 61.01± 3.170b 20.945± 0.405ab 0.0486± 0.0214b 

G2 (Positive, Obese) 148.88± 12.500a 26.795± 0.815a 0.0926± 5.00a 

G3 (Obese +10% yoghurt) 38.92± 2.2345c 9.135± 8.13b 0.0710± 5.00b 

G4 (Obese +10% yoghurt +GTE) 24.35± 1.45cd 15.545±1.105ab 0.0263± 3.400b 

G5 (Obese +10% yoghurt +GCE) 17.44± 0.870d 15.230±1.110ab 0.0191± 4.500b 

LSD 20.949 15.833 0.0401 

Values with different letters in the same column are significantly different (P≤ 0.05) 
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Effect of feeding yoghurt adding to green tea or 

coffee extracts on the heart, liver and kidney organ 

weights of rats 

Results in Table (7) illustrated the effect of feeding 

yoghurt adding to green tea and coffee extract on heart, 

kidney and liver of obese rats. Also, there were not 

significant by heart weights tissues while kidney and 

liver weights were significant differences. Although, 

kidney and liver weights of group feeding on yoghurt 

supplemented green tea extract (G4) had the lowest 

values (1.55/g and 5.88/g respectively) following (G5) 

group feeding on yoghurt supplemented green coffee 

extract (1.778/g and 6.030/g respectively). Although, 

the highest values of heart, kidney and liver weights was 

group of obese rats fed on feeding normal (G2) 

comparative with the others groups. In similar study, 

Mohamed et. al., (2017) observed that yoghurt with 

plant extracts had the therapeutic effects and decreasing 

the liver weight. The present study showed that the 

increase in liver weight was connected with liver lipid 

increase. 

Effect of feeding yoghurt adding to green tea or 

coffee extracts on serum lipids profile of obese rats 

Positive control group proved a significant 

difference high in the serum values of TG, TC and 

LDL-C Table 8. On the other hand, HDL-C was 

decreased when compared with the values of negative 

control of rats. The lowest decrease in the values of 

serum total cholesterol and (LDL-C, V LDL-C) and an 

increase in values of HDL-C were observed in groups 

(G4 and G5) fed on yoghurt adding to green tea and 

coffee extract compared to positive control group (G2) 

although increasing TG in positive control group where 

TG harm on liver because of fatty liver diseases. These 

results agree with that observed by Mohamed et.al., 

(2017),  

 

Table 7. Effect of feeding yoghurt adding to green tea or coffee extract on the heart, liver and kidney organs 

weights of rats at the end of feeding period 

Rats Groups 
Heart 

(weight/ g) 

Kidney 

(weight/ g) 

Liver 

(weight/ g) 

G1 (Negative) 1.044± 0.272a 1.988 ± 0.081ab 9.776± 0.352b 

G2 (Positive, Obese) 1. 224± 0.312a 2. 320± 0.197a 11.068± 0.232a 

G3 (Obese +10% yoghurt) 1.244± 0.023a 1.790± 0.121ab 6.323± 0.284c 

G4 (Obese +10% yoghurt +GTE) 1.1363± 0.60a 1.553± 0.285b 5.880± 0.477c 

G5 (Obese +10% yoghurt +GCE) 1.211± 0.0211a 1.778± 0.125ab 6.030± 0.080c 

L.S. D 0.636 0.644 1.1227 

Values with different letters in the same column are significantly different (P≤ 0.05) 

 

Table 8. Effect of feeding yoghurt adding to green tea or coffee extracts on serum lipid profile of obese rats 

Feeding 

period 
Rats Groups 

Triglyceri

des 

(mg/dl) 

Total 

cholesterol 

(mg/dl) 

HDL-c 

(mg/dl) 

LDL-c 

(mg/dl) 

VLDL 

c(mg/dl) 

A
t 

th
e 

b
eg

in
n

in
g
 

-Ve 
140.31± 

0.27c 
112.18   ± 

3.27b 
55.53± 

0.22c 
28.54± 

0.80c 
28.31± 

0.31cd 

+Ve 151.80   ± 

0.49b 
121.65± 

0.87a 
44.627± 

0.57e 

46.66 ± 

1.58a 

30.36   

±0.09b 

A
t 

th
e 

en
d
 

G1 (Negative) 134.92± 

2.88c 
115.99± 

1.15b 
63.95± 

0.94a 

25.06± 

1.48d 

26.98± 

0.57d 

G2 (Positive, Obese) 
164.72± 

1.75a 

124.23± 

0.32a 
49.00± 

0.76d 
42.29± 

0.69b 
32.94± 

0.35a 

G3 (Obese +10% yoghurt) 
152.72± 

1.78b 
123.90± 

0.78c 

58.43± 

2.15bc 
34.93±

1.60e 

30.54± 

0.36b 

G4 (Obese +10% yoghurt +GTE) 
138.78± 

4.92c 
115.03± 

1.83b 

62.45± 

1.64a 
24.81± 

0.84dd 

27.75± 

0.98d 
G5 (Obese +10% yoghurt +GCE) 

149.32± 

2.52b 
101.35± 

0.73c 

60.37± 

1.44ab 
11.59± 

1.82f 
29.86± 

0.50bc 
Values with different letters in the same column are significantly different (P≤ 0.05) 
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and Nagham and Alhamhany (2018), who showed that 

green coffee is useful by reduce of the BMI following 

the experimental trials which due to decrease of VLDL 

and high in the HDL females for obesity. These results 

agree with Xu et al. 2015 and Chang et al 2015. Green 

coffee and green tea extract goods better the metabolic 

profile and improved   hypoglycemic and hypolipidemic 

(Mifetika et al., 2020). 

HDL females for obesity. In similar study, Sharadi 

and Eldad (2000) stimulated fatty liver disease is 

connected with hyperlipidemia and obesity also found 

that LDL-C is a main risk factor for heart diseases 

whereas HDL-C is a cardio defensive. This decrease 

may be due to the diet contained yoghurt supplemented 

green tea or coffee extracts for total phonolic and total 

flavonoids which include the anti-oxidative effects. 

Also, Isolauriet.al., (2002), showed that eating yogurt 

can be improve immune accent decreasing rate of 

diseases such as cancer and gastrointestinal confusions. 

Furthermore, Shabboo and Ahmad (2015) indicated that 

adding to green tea with milk presented the higher 

antioxidant activity. Finally, Marhamatizadeh et.al., 

(2014) indicated that coffee extract with milk or yoghurt 

had functional properties with potential therapeutic. 

Effects of feeding yoghurt adding to green tea or 

coffee extracts on liver and kidney functions of obese 

rats  

From results Table (9) it could be observed that all 

yoghurt groups administrated with different extracts had 

significant increase in total protein parameters when 

compared with the negative control group Also, it could 

be observed that yoghurt supplemented green tea and 

coffee extract groups had significant decrease in serum 

liver function assessments (ALT and AST) and serum 

kidney function assessments (urea and creatinine) 

comparing with positive control. Also, these treatments 

induced suppression of the increased ALT and AST 

activities (P≤0.05). These results agree with 

Enaamet.al., (2017) who indicated that polyphenols 

containing of tea are majority flavonoids which have 

anti-oxidative and anti-carcinogenic effects. Also, green 

tea, had polyphenols with numerous of biological 

activities such as anticarcinogenic, anti-allergic, anti- 

inflammatory and immune-stimulating effects (Scalbert 

et al. 2005). Furthermore, Shabboo and Ahmad (2015) 

reported that the containing of green tea with yogurt 

before fermentation have impart sensory properties 

connected with tea flavour, antioxidant properties and 

health benefits by phenolic compounds and highest 

advantage of yogurt nutrition. 

Histopathological examination 

Liver 

Microscopically examination of rats liver in positive 

control group, appeared in Photo (1). Liver sections 

showed mild congestion of hepatic veins, portal round 

cells infiltration beside degenerative and apoptotic 

changes in a few hepatocytes. While photo (2) sections 

from liver showed portal and interstitial aggregation of 

macrophages engulfing fat vacuoles, mild portal 

vascular congestion, round cells aggregations and 

biliary proliferation. Photo (.3),  

 

Table 9. Effect of feeding yoghurt adding to green tea or coffee extract on liver and kidney functions of obese 

rats 

Feeding 

period 
Rats Groups Total protein 

(g/dl) 

ALT 

(U/L) 

AST 

(U/L) 

Creatinine 

(mg/dl) 

Urea 
(mg/dl) 

A
t 

th
e 

b
eg

in
n

in
g

 
 

-Ve 7.29 ± 0.15bc 46.33   ± 1.66b 19± 0.02b 1.21± 3.32b 25.50± 1.70d 

+Ve 6.70± 0.12ab 77.33 ± 3.17a 23. 0± 0.89b 1.33± 0.02a 38.84± 0.63a 

A
t 

th
e 

en
d

 

 

G1 (Negative) 7.040± 0.040a 49.33± 1.3333b 21.667± 1.33b 0.99± 5.77 c 30.19± 0.16c 

G2(Positive, 

Obese) 
6.47± 0.07e 80.66± 3.17a 39.0± 8.00a 1.17± 0.03b 38.40± 0.84a 

G3(Obese+10

% yoghurt) 
6.90± 0.04d 46.33± 1.66b 18.0± 0.00b 0.93± 6.43d 38.77± 0.83c 

G4(Obese+10

%yoghurt 

+GTE) 

7.296± 0.018cd 45± 0.00b 17.0± 2.00b 1.02± 0.012c 37.85± 0.011ab 

G5(Obese+10

%yoghurt 

+GCE) 

7.40± 0.08cd 44.66± 1.66b 17.0± 2.00b 1.02± 1.070c 35.60± 0.12b 

Values with different letters in the same column are significantly different (P≤ 0.05) 
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demonstrated that most of the hepatic cells were normal 

with normal sinusoids and Kupffer cells, however, a few 

hepatocytes showed cloudy swelling, hydropic 

degeneration or apoptotic changes. Photo (4) 

represented liver tissue of obese rats fed on yoghurt 

supplemented green tea extract, histological sections 

revealed normal hepatic parenchyma, portal area 

structures, vasculatures and stroma. Mild portal round 

cells infiltration were seen in a few cases. 

Histopathological examination 

Liver 

Microscopically examination of rats liver in positive 

control group, appeared in Photo (1). Liver sections 

showed mild congestion of hepatic veins, portal round 

cells infiltration beside degenerative and apoptotic 

changes in a few hepatocytes. While photo (2) sections 

from liver showed portal and interstitial aggregation of 

macrophages engulfing fat vacuoles, mild portal 

vascular congestion, round cells aggregations and 

biliary proliferation. Photo (.3), demonstrated that most 

of the hepatic cells were normal with normal sinusoids 

and Kupffer cells, however, a few hepatocytes showed 

cloudy swelling, hydropic degeneration or apoptotic 

changes. Photo (4) represented liver tissue of obese rats 

fed on yoghurt supplemented green tea extract, 

histological sections revealed normal hepatic 

parenchyma, portal area structures, vasculatures and 

stroma. Mild portal round cells infiltration were seen in 

a few cases. 

 

 

Photo 1. liver of obese rats fed on feeding normal 

(positive control group) 

 

 

 

 

 

Photo 2. Liver of obese rats fed on yoghurt without 

any additives 
 

 

Photo 3. Liver of obese rats fed on yoghurt 

supplemented green tea extract 

 

 

Photo 4. Liver of obese rats fed on yoghurt 

supplemented green coffee extract 
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Kidney  

Microscopically examination of rats kidney in 

positive control group in photo (5) revealed congestion 

of renal blood vessels and capillaries, degenerative 

changes and necrosis in a moderate number of proximal 

and distal convoluted tubules, and in the collecting 

tubules. The most prominent degenerative changes were 

cloudy swelling, vacuolation and hydropic 

degeneration. Perivascular edema was seen around a 

few blood vessels. Intra tubular hyaline casts were 

detected in some cortical and medullar tubules. Photo 

(6) Kidney sections showed cloudy swelling and 

hydropic degeneration in some renal tubular epithelium, 

however most of the remaining the renal parenchyma, 

renal blood vessels and stroma were apparently normal. 

 

 
  

 
 

Photo 5. Kidney of obese rats fed on feeding normal 

(positive control group) 

 

 

Photo 6. Kidney of obese rats fed on yoghurt without 

any additives 

 

 

 

While photo (7) emerged sections from Kidney revealed 

normal nephron units with preserved histomorphology, 

a few renal tubules particularly in the cortex showed 

cloudy swelling and hydropic degeneration. Kidney 

tissue in photo(8) appeared normal renal parenchyma 

with preserved histomorphology of nephron units. a few 

renal tubules showed cloudy swelling and hydropic 

degeneration. 

 

 
Photo 7. Kidney of obese rats fed on yoghurt 

supplemented green tea extract 

 

 
Photo 8. Kidney of obese rats fed on yoghurt 

supplemented green coffee extract 

 

Heart  

Microscopically examination of rats heart in positive 

control group in photo (9) showed inter muscular edema 

and hyaline degeneration of some cardiomyocytes. 

Photo (10) concluded that heart section revealed 

apparently normal blood vessels and cardiomyocytes, 

however, very mild edema and mild hyaline 

degenerations in a few muscle fibers were seen. While 

sections from heart in photo (11) showed normal 

structures with preserved histomorphology of the 

cardiomyocytes coronary and inter muscular blood 

vessels. Photo (12) showed cardiomyocytes with focal 

inter muscular infiltration of macrophages and 
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eosinophils beside hyaline degeneration of some 

cardiomyocytes. 

 

 
 

Photo 9. Heart of obese rats fed on feeding normal 

(positive control group) 

 

 
 

Photo 10. Heart of obese rats fed on yoghurt without 

any additives 

 

 
 

Photo 11. Heart of obese rats fed on yoghurt 

supplemented green tea extract 

 

 
 

Photo 12. Heart of obese rats fed on yoghurt 

supplemented green coffee extract 

 

The beneficial effects of obese rats fed on yoghurt 

adding to green tea or coffee extracts were confirmed by 

histopathological examination of the liver, kidney and 

heart are shown in photo (1-12) respectively. In similar 

study, Kratz et.al., (2002), reported that green coffee 

containing of Leptin, and it has been description to 

order hunger, energy expenditure, thermo genesis, and 

directive of body weight. Also, Chi-Chang et.al., (2016) 

and Change et. al., (2018) showed that obese rats for 4 

weeks with green tea extract reduced the accretion of 

macro vesicular fat in the liver and the structure of 

adipose sections.   They also reported that green tea 

powder with yoghurt fermentation more supplied these 

positive cellular effects and anti-inflammatory. 

Furthermore, Izadi et. al., (2018) showed that coffee and 

green tea have significantly converse connection with 

obesity, diabetes, and cardiovascular diseases. 

CONCLUSIONS 

Consumption of yoghurt adding to green tea or 

coffee extracts is effective on decrease obesity and 

protecting against disease because declining of LDL and 

raise in the HDL and improving liver and kidney 

functions. The results demonstrated that antioxidant 

activity with other components of phenolic components 

were able to prevent obesity such as lowing liver 

enzyme activity and kidney functions and severe 

damage of liver, heart and kidney tissues which were 

confirmed by histopathological examination in rats. 

Therefore, it could be recommended that yoghurt 

supplemented green tea or coffee extracts at 

concentration of 1 % daily up to 8 weeks has a good 

functional property, and decreasing obese and its 

complications. 
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 الملخص العربي 

الخواص الوظيفية والصحية لليوغورت المضاف اليه مستخلصات الشاي الأخضر أو القهوة الخضراء وتأثيرة  
 علي خفض مضاعفات السمنة فى الفئران

الحسانين عبد العزيز يوسف حنان سعيد شلبي و

تم دراسة الخواص الوظيفية والصحية لليوغورت المضاف  
الأخ الشاي  مستخلصات  وتأثيرة اليه  الخضراء  أوالقهوة  ضر 

تم   كما  التجارب،  فئران  فى   السمنة  علي خفض مضاعفات 
التعرف على المركبات الفينوليه الموجودة بمستخلصات الشاي 

له مضاف  يوغورت  عمل  وتم  مستخلصات    % 1والقهوة  من 
الخضراء   أوالقهوة  الأخضر  نسبه للشاي  في  والمنخفض 

تل%1,5) الدهن أن  النتائج  أوضحت  لديها (.  المستخلصات  ك 
أعطت   ولكنها  والحسي  الكيماوي  التركيب  علي  معنوي  تأثير 
أيضا   ولوحظ  الكنترول،  الحسي عن  بالتحكيم  درجات  أفضل 
وسماكه   اللزوجة  زيادة  إلى  أدت  المستخلصات  تلك  أضافه 
علي   السمنة  فئران  تغذيه  أن  الدراسة  وأوضحت  القوام 

قهوة ذات فروق  ال  اليوغورت المضاف له مستخلص الشاي أو 
بالنسبة لأوزان  القلب ولم تكن معنوية  بالنسبة لأوزان  معنوية 
كلا من الكبد والكلية. ولوحظ بالتغذية التكميلية لفئران السمنة 

المغذاة على مستخلصات الشاي الأخضر أوالقهوة  الخضراء 
الكبد  وظائف  في  وتحسن  الليبيدات  فيل  لبيرو  انخفاض 

جموعة الايجابية وان أفضل معاملات والكلي بالمقارنة مع الم
الخضراء حيث  القهوة  له مستخلص من  المضاف  لليوغورت 
يليها  والكلي  الكبد  وظائف  لقياسات  بالنسبة  القيم  اقل  كان 

أوضحت    .ت المضاف له مستخلص الشاي الأخضراليوغور 
علي   المغذاة  الفئران  مجموعه  أن  الهستولوجيه  الاختبارات 
أشبه   كانت  والقهوة  الشاي  لمستخلصات  تكميلي  يوغورت 

مستخلصات    للطبيعية. أضافه  يمكن  الدراسة  لهذه  وطبقا 
النافعة ولاحتوائهم  لتأثيراته  التكميلي  لليوغورت  والقهوة  الشاي 

عل  العلاجية  الفعلي مضادات أكسده وتأثيراتهم  ئران  ي سمنه 
 . وتحسين لوظائف الكبد والكلي

  –السمنة    –: النشاط المضاد للأكسدة  الكلمات المفتاحية 
 . الشاي الأخضر و القهوة الخضراء–وظائف الكبد والكلي 

 


