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ABSTRACT 

Background: Worldwide, obesity is becoming a serious issue for many nations. 
Over the past ten years, obesity has become more prevalent on a global scale. Fruits, 
flowers, leaves, peels, roots, or combinations of these plant parts are nowadays 
used by humans to reduce weight.  
Aim: The purpose of this inquiry was to examine the impact of different vegetable 
peels and herbs found in the Al-Baha region used in weight-reduction formulations 
in obese rats. 
Methods: The three plant peels and two herbs on a base diet were employed in 
various quantities in the mixture evaluated in 40 (Sprague-Dawley) white female 
albino rats weighed (175 5 g). Before the trial, all rats received a week of a regular 
diet for acclimatization. The rats were split up into (8) groups of five rats each, all of 
which had roughly the same overall weight. Except for one group providing a high-
fat diet as a control group, all obese rats were fed a basal diet along with a formula 
containing researched vegetable peels and herbs for four weeks.  
Results: There are no substantial difference exists between groups 1, 2, 5, and the 
control group. The seventh group was the lowest one in feed intake. There are no 
significant differences between groups 1,5 and 6. The lowest group in body weight 
gain was the last group which recorded 0.52 ± 0.16 g/ day. Between groups 2, 3, and 
4, as well as between groups 2, 3, and 4, there are no notable differences (1 and 6). 
Meanwhile, rats fed in group 7 showed a significant decrease compared to control 
rats which were 0.055 ± 0.007.  
Conclusion: The study recommended that nutrition and health education programs 
should be organized and directed for the public to important the peels of 
watermelon, peas, and eggplant for health and use in the technology field. 
Keywords: Obesity, Citrullus lanatus, Solatium melongena, Pisum sativum 

	
INTRODUCTION 
The different parts of plants, including fruits, flowers, leaves, peels, and roots, or combinations of them, 
were employed as medications or treatments for various maladies, which varied the value of medicinal 
plants and herbs. Obesity is a disease characterized by excess body fat and a body mass index (BMI) of 
more than thirty, as obesity increases the risk of developing certain diseases and other health problems.[1] 
The most common risks that may result from obesity are high blood pressure, gallbladder disease, heart 
disease, diabetes, high cholesterol, strokes, osteoarthritis, venous disease, liver disease, acid reflux 
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disease, sleep apnea, respiratory diseases, infertility, venereal diseases, irregular menstruation, the 
incidence of some types of malignant tumors such as uterine tumors and breast cancer in addition to 
colon tumors.[2] Genes play an important role as genes may cause dysfunction that leads to obesity. 
However, individuals with a genetic predisposition to obesity don't need to be obese.[3]  The use of 
medicinal herbs has spread as one of the methods of treating obesity, and there are several ways in which 
herbs work to reduce weight, treat obesity, and burn fat, as a group of herbs works to increase the speed 
of metabolic processes in the body related to demolition and construction, and thus increase the process 
of burning fat in the body and its metabolism., Thymus and fennel extract exhibited a high concentration 
of phenolic compounds (58.1 mg/g), flavonoids (7.23 mg/g), and carotenoids (0.52 mg/g).[4] Additionally, 
the ethanolic extract of Phyllanthus was found to have considerable quantities of total phenolic 
compounds and exhibit antioxidant activity.[5,6] 
The fructose polymer inulin has glycosidic connections of the B-(2-l) type.[7] In the digestive tract, it acts 
like soluble fiber because it dissolves in water and is resistant to hydrolysis by human digestive enzymes. 
The soluble fiber could become more viscous as a result. The viscosity of the stomach's contents may be 
increased, which may slow down the rate at which water, nutrients, and lipids are ejected from the 
stomach. It may also alter hormone secretions, which affect lipid metabolism. It was discovered that the 
effects of thymus and fennel extracts were comparable to those mentioned.[8,9] This work aims to evaluate 
the effect of some herbs and plants found in the Al-Baha region in reducing weight in obese rats. 
 
MATERIALS AND METHODS 
Materials:  
This study was carried out using three types of vegetable peels and two types of herbs that were 
commonly used in the Al-Baha region, The tested plants were Citrullus lanatus, Solatium melongena, and 
Pisum sativum while the tested herbs were Thymus vulgaris, Foeniculum vulgare which purchased from the 
local market, in Al-Baha city and authenticated by the institute botanist. 
Rats: Forty obese albino female rats, mean weight was 175 ± 5g. Casein, starch, salt mixture, cellulose, 
and vitamin mixture were purchased from Gommhoryia Company. 
Methods: 
Preparation of samples: Fresh plants were cleaned from the damaged leaves washed with tap water and 
dried in an air drying oven at 50°C. The dried herbs and vegetable peels were ground using an electric 
stainless-steel mill to powder and kept at 20°C until use. The composition of the control and 
experimental diets are mentioned in the table 1. 

Table 1: The composition of control and experimental diets (g/100 g diet) 
Ingredients Groups Control G1 G2 G3 G4 G5 G6 G7 

Corn starch 67.6 47.6 47.6 47.6 47.6 47.6 47.6 47.6 
Casein 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9 

Corn oil 10 10 10 10 10 10 10 10 
Salt mix 4 4 4 4 4 4 4 4 
Vit. Mix 1 1 1 1 1 1 1 1 

Bran 5 5 5 5 5 5 5 5 
DL-Methonin 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

Choline chloride 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
Citrullus lanatus - 10 5 5 - - - 5 

Solarium melongena - 5 10 5 - - - 5 
Pisum sativum - 5 5 10 - - - 2.5 

Thymus vulgaris - - - - 5 10 5 2.5 
Foeniculum vulgare     10 5 5 2.5 

 99.0 99.0 99.0 99.0 99.0 99.0 99.0 89.0 
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Obesity induction: The basic diet contains 40 g of maize oil per kg of diet and provides around 9.5% of 
its energy from fat. A high-fat diet (HFD) that derives at least 45% of its energy from fat was utilized to 
promote obesity. The basic diet was changed to include 40 grams of maize oil plus 200 grams of ghee per 
kilogram of food, and the quantity of additional saturated fat was replaced with corn starch.[9] 
Experimental animal design: There were 8 groups of rats, 5 rats in each group were fed various diets for 
a total of 28 days as follows.: 
Group 1: Control group five rats fed on a high-fat diet as control. 
Group 2: Five obese rats fed on a basal diet with formula supplemented with Citrullus lanatus, Solarium 
melongena, and Pisum sativum (10%, 5%, 5%) as a mixture (1). 
Group 3: Five obese rats fed a diet with formula supplemented with Citrullus lanatus, Solarium melongena, 
and Pisum sativum (5%, 10%, 5%) as a mixture (2). 
Group 4: Five obese rats fed on a diet with formula supplemented with Citrullus lanatus, Solanum 
melongena, and Pisum sativum (5%, 5%, 10%) as a mixture (3). 
Group 5: Five obese rats fed on a diet with formula supplemented with Thymus vulgaris, and Foeniculum 
vulgare (5%, 10%) as a mixture (4). 
Group 6: Five obese rats fed on a diet with formula supplemented with Thymus vulgaris, and Foeniculum 
vulgare (10%, 5%) as a mixture (5). 
Group 7: Five obese rats fed on a diet with cake supplemented with Thymus vulgaris, and Foeniculum 
vulgare (5%, 10%) as a mixture (6). 
Group 8: Five obese rats fed on a diet with cake supplemented with Citrullus lanatus, Solanum melongena, 
Pisum sativum and Thymus vulgaris, Foeniculum vulgare (5%, 5%, 2.5%, 2.5%, 2.5%) as a mixture (7). 
Forty female albino rats, Sprague Dawley strain, mean weight was 175±5g. The animals were divided 
into eight homogeneous groups and housed individually in stainless steel cages fitted with a wire mesh 
bottom and front in a room maintained at 25-30°C with about 50% relative humidity. The room was 
lighted on a daily photoperiod of 12 hours light and 12 hours dark. They were allocated to various 
experimental diets for 4 weeks. During the conditioning period and throughout the trial food and tap 
water. 
 
Biological evaluation: 
Blood sampling: After the trial, rats were slaughtered under ether anesthesia (28 days). The retro-orbital 
approach was used to collect blood samples in a clean, dry centrifuge tube. They were allowed to 
coagulate at room temp before centrifuging for fifteen min at 1500 pm. Serum was obtained using a wash 
and dry syringe, placed in Wasserman tubes, and preserved at -10 °C until biochemical analysis. The 
livers, spleens, lungs, hearts, and kidneys of the rats were then separated and washed in saline before 
being weighed and dried. The weight values of the mentioned organs were calculated using the 
procedure outlined below.[10] The feed efficiency ratio (FER), food intake (consumption), bodyweight gain 
percent (BWG percent), and feed efficiency ratio are calculated by the equation.[11] 
 
Biochemical analysis: 
The collected serum samples were analyzed for the following biochemical parameters. Determination of 
glucose: Serum glucose levels were measured using the technique outlined in the article.[12] Completed 
blood count (CBC) test: That test includes WBC count, HB, RBC count, and platelet count (PLC), the 
results of CBC are generated by highly automated electronic and pneumatic multichannel analyzers 
based on aperture-impedances and/or laser beam cell sizing and counting.[13] Determination of Liver 
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functions: Determination of GPT (ALT) & of GOT (AST), Alanine aminotransferase (ALT), and Aspartate 
aminotransferase (AST) activity was determined calorimetrically according to the method described in 
the article.[14] Determination of (ALP), Determination of alkaline phosphatase (ALP). Kits were obtained 
from Biosystems S.A. Kits, Barcelona (Spain). Serum ALP was determined according to the methods 
described in the article.[15] Determination of kidney functions: Determination of creatinine and serum 
creatinine in plasma was determined by the kinetic method according to the methods described in the 
article.[16] Determination of serum albumin: Photometrically measured absorbance with a maximum at 
578 nm and the formation of an albumin bromocresol green complex at pH 4.2.[17] Determination of uric 
acid: Uric acid was determined by enzymatic colorimetric test using kits according to the methods 
described in the article.[18] Determination of serum urea: Enzymatic determination of serum urea was 
carried out according to the methods described in the article.[18] Determination of serum lipids profile: 
Determination of triglycerides: The determination of triglycerides in serum was calorimetrically 
determined according to the methods described in the article.[19] Determination of total cholesterol: Total 
cholesterol was determined by the colorimetric method according to the methods described in the 
article.[20] Determination of HDL-Cholesterol: HDL cholesterol was determined according to the methods 
described in the article.[21] Determination of LDL: LDL is calculated according to the methods described 
in the article.[22] 
 
Statistical analysis: The mean and SD were used to express all results. With the help of the statistical 
software for social science for Windows, statistical analyses were performed (SPSS, version 11.0 Chicago, 
DL-USA). One-way analyses of variance were used to analyze the results (ANOVA). The p-value of 0.05 
was considered statistically significant.[23] 
 
RESULTS AND DISCUSSION 
Chemical composition of different tested mixtures 
Different mixtures were analyzed for their chemical composition i.e., carbohydrates, protein, fat, fiber, 
and ash. The obtained results are shown in Table 2. 

Table 2: Chemical composition of different mixtures (on a dry weight basis) 

Samples 
Chemical composition (%) 

Protein Fat Fiber Ash Total 
Carbohydrate 

Mixture 1 3.11 2.12 11.15 6.89 76.73 
Mixture 2 3.22 1.45 12.61 6.15 76.57 
Mixture 3 4.43 1.57 16.78 6.32 70.90 
Mixture 4 4.92 0.65 11.98 10.76 71.69 
Mixture 5 4.32 0.32 12.32 11.12 71.92 
Mixture 6 3.53 0.21 13.23 12.23 70.8 
Mixture 7 5.76 1.65 15.34 15.31 61.94 

Mixture 1: Citrullus lanatus, Solanum melongena, Pisum sativum (10%, 5%, 5%). 
Mixture 2: Citrullus lanatus, Solanum melongena, Pisum sativum (5%, 10%, 5%). 
Mixture 3: Citrullus lanatus, Solanum melongena, Pisum sativum (5%, 5%, 10%). 
Mixture 4: Thymus vulgaris, Foeniculum vulgare (5%, 10%). 
Mixture 5: Thymus vulgaris, Foeniculum vulgare (10%, 5%). 
Mixture 6: Thymus vulgaris, Foeniculum vulgare (5%, 5%).  
Mixture 7: Citrullus lanatus, Solanum melongena, Pisum sativum, and Thymus vulgaris, (5%, 5%, 2.5%, 2.5%). 
 
From the results presented in Table 2, we noticed that mixture 1 contained 3.11, 2.12, 11.15, 6.89, and 
76.73 protein, fat, fiber, ash, and carbohydrates respectively. Concerning mixture 2, it was found to 
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contain 3.22, 1.45, 12.61, 6.15, and 76.57% protein, fat, fiber, ash, and carbohydrates respectively, while 
mixture 3 contained 4.43, 1.57, 16.78, 6.32, and 70.90% of the same content, respectively. On the other 
hand, mixture 4 (plants) contained 4.92, 0.65, 98, 10.76, and 71.69% protein, fat, fiber, ash, and 
carbohydrates respectively. Mixture 5 contained 4.32, 0.32, 12.32, 11.12, and 71.92% of the same content 
respectively while, 3.53, 0.21, 13.23, 12.23, and 70.8% of the mixture 6 content. Mixture 7 which consists of 
all the herb and plant peels contained 5.76, 1.65, 15.34, 15.31, and 61.94% of protein, fat, fiber, ash, and 
carbohydrates respectively. From these results, it could be noticed that mixture 7 followed mixtures 4 
and 3 contained the highest protein, mixtures 3 and 7 contained the highest level of fat, fiber, and ash 
mixtures 6 and 7 were the highest level while mixture 1 contained the highest carbohydrates. Eggplant 
byproduct contains 10.5% protein and 0.5% ash.[24] 

 
Effect of feeding rats on different formula mixtures on feed intake (FI), body weight gain (BWG), the feed 
efficiency ratio (FER), and adiposity index of obese rats 
Feed intake (FI): 
Data given in Table 3 illustrates the effect of feeding rats on different formula mixtures on feed intake. 
We observed that in rats feeding on the fatty diet (control), the feed intake (FI) was 10.5 ± 0.13 g/day. Rat 
fed on formula mixture 3 followed 1 and 5, the weight gain was increased than the control group. This 
increase in groups 1 and 3 was statically nonsignificant, there is no significance between groups 1, 2, 5, 
and the control group. The seventh group was the lowest one in feed intake. 

Table 3: Effect of feeding rats on different formula mixtures on feed intake (FI), body weight gain (BWG), feed efficiency ratio 
(FER), and adiposity index of obese rats. 

Groups 

Parameters 
Feed 

intake 
g/day 

Body weight 
gain g/day 

Feed efficiency 
ratio 
g/day 

Adiposity 
index 

G1Control (obese rats) 10.5b±0.13 2.41a±0.56 0.229a±0.02 1.26a±0.07 
G2 (mixture 1) 10.9a±0.28 1.97b±0.51 0.181b±0.011 1.10c±0.10 
G3 mixture 2 10.54b±0.35 1.28c±0.09 0.121 c±0.031 0.82d±0.05 
G4 mixture3 11.38a±0.28 0.92e±0.46 0.08 lc±0.007 0.78d±0.03 
G5 mixture 4 9.78d±0.35 1.07d±0.82 0.109c±0.016 0.80d±0.03 
G6 mixture 5 10.83b±0.23 1.58b±0.71 0.145b±0.02 1.08c±0.02 
G7 mixture 6 10.38c±0.18 1.92b±0.46 0.185b±0.007 1.18b±0.01 
G8 mixture 7 9.38d±0.08 0.52f±0.16 0.055d±0.007 0.58e±0.02 

L.S.D 1.43 0.12 0.031 0.002 
Values are mean ± SD. 

Values in the same column sharing the same superscript letters are not statistically significantly different at (p<0.05) 
Body weight gain: 
The results of feeding rats various formula combinations on body weight gain are given in Table 3. We 
noticed that the body weight gain (BWG) in rats feeding on a diet with high-fat content in the control 
group was higher than that of the other groups. It was 2.14 ± 0.56 g/day. All the mean values of body 
weight gain of tested formula groups were lower than the control. Differences between all mean values 
were significant when compared to the control group. There are no significant differences between 
groups 1, 5, and 6. The lowest group in body weight gain was the last group which recorded 0.52 ± 0.16 
g/ day. 
Feed efficiency ratio: 
Data given in Table 3 indicated that the feed efficiency ratio (FER) of the obese rats (control) group was 
0.229±0.02 g/day. The results denoted that the feed efficiency ratio of all groups decreased compared to 
the control group. There are no significant differences between groups 2, 3, and 4 also, between groups (1 
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and 6). Meanwhile, rats fed in group 7 which contained all the tested plant's peel and herbs showed a 
significant decrease compared to control rats which were 0.055 ± 0.007g/day. 
Adiposity index: 
From the same table, the adiposity which is indexed to the sum of adipose pads to body weight, is 
multiplied by 100. The highest mean value was recorded in the control group and the lowest one was 
rats of group 7. This difference was statistically significant. There is no significant between groups 2, 3, 
and 4 and also, between 1 and 5. 
 
Effect of feeding rats on different mixtures formula on some relative organ weight of obese rats 
The information in Table 4 demonstrates how feeding rats with various mixing formulas affected the 
relative weight of specific organs. For the group of obese rats, it could be seen that the relative weights of 
the liver, kidney, and large intestine were 2.73x0.04, 0.59x0.02, and 0.56x0.02g body weight, respectively. 
Rats fed combination 7 had relative weights of the aforementioned organs of 1.960.35, 0.340.29, and 
0.340.11 bw, respectively, while rats fed mixture 3 had the highest relative weight. The results indicated 
that group 4's relative liver weight increased significantly when compared to the other evaluated group 
combinations.  
For the weight of the liver, there are no significant differences between rats fed on G2 (mixture 2) and 
G5 (mixture 5) also, between G1 (mixture 1) and G6 (mixture 6). 
Regarding kidney relative weight, there were significant decreases in G2 (mixture 2) G4 (mixture 4), and 
G6 (mixture 6) compared to the control group, which were 0.43±1.21 and 0.46±0.51 g, 0.46±0.51 and 
0.59±0.02g and at the same time there was significant decrease in G1 (mixture 1) and G3 (mixture 3) and 
G3 recorded 0.51±0.19. According to data given in the same table 4, it is clear that large intestine relative 
weight showed the highest significant decrease in G3 (mixture 3) and G7 (mixture 7) compared to control 
(obese rats) which the mean levels were 0.40±0.03, 0.34±0.11 and 0.56±0.02g body weight respectively. 

Table 4: Effect of feeding rats on different formula mixtures on some relative organ weight (g) of obese rats 

Groups 

Organs 

Relative 
Liver 

Weight (g) 

Relative 
Kidney 

Weight (g) 

Relative 
Large 
Intestine 
Weight (g) 

G1Control 
(obese rats) 2.73a±0.04 0.59a±0.02 0.56a±0.02 

G2 (mixture 1) 2.46d±0.57 0.50b±0.23 0.48b±0.11 
G3 mixture 2 2.52c±0.14 0.43c±1.21 0.46b±0.07 
G4 mixture3 2.28c±0.28 0.51b±0.19 0.40c±0.03 
G5 mixture 4 2.63b±2.14 0.46c±0.51 0.51a±0.02 
G6 mixture 5 2.56c±0.35 0.54a±0.29 0.53a±0.21 
G7 mixture 6 2.43d±2.14 0.46c±0.51 0.51a±0.12 
G8 mixture 7 1.96r±0.35 0.34d±0.29 0.34d±0.11 

L.S.D 1.82 0.31 0.31 
Values are mean ± SD.  

Values in the same column sharing the same superscript letters are not statistically significantly different at (p<0.05) 
 

Effect of feeding rats on different formula mixtures on blood glucose of obese rats 
The data given in Table 5 showed the effect of feeding rats on different mixtures of formula on blood 
glucose levels. The results in Table 5 indicated that the mean value of glucose for rats fed a high-fat diet 
as the control group was 199.5 ± 2.21mg/dl, while the glucose level fed on mixture 7 was 78.6 ± 2.5mg/dl 
was the lowest result. There was a significant decrease in all groups as compared control group (obese 
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rat) except G1 and G4, which were 170.5±2.76 and 175.3 ± 1.1 mg/dl respectively. There are no significant 
differences between the two groups. 

Table 5: Effect of feeding rats on different formula mixtures on blood glucose level of obese rats. 

Groups 
Parameter 

Glucose (mg/dl) 
G1Control (obese rats) 199.53±2.21 

G2 (mixture 1) 170.5b±2.76 
G3 mixture 2 158.2d±2.5 
G4 mixture3 97.5f±1.4 
G5 mixture 4 175.3b± 1.1 
G6 mixture 5 168.6C±2.5 
G7 mixture 6 140.3s±1.1 
G8 mixture 7 78.6s±2.5 

L.S.D 7.54 
Values are mean ± SD.  

Values in the same column sharing the same superscript letters are not statistically significantly different at (p<0.05) 
 

Complete blood cell (CBC) parameters of obese rats fed on different formula mixtures 
A- Red Blood Cells (RBC): 
The data given in Table 6 showed the effect of feeding rats on different mixture formulas on red blood 
cell count. 
Results of Table 6 showed non-significant changes in the control group (obese rats) and mixture 2 on red 
blood cell count. Also, there are no significant differences between G1, G3, G4, and G6. From the same 
table, it could be noticed that the control group was the highest level of red blood cells and rats fed on 
mixture 7 was the lowest one. 

Table 6: Complete blood cell (CBC) parameters of obese rats fed on different mixtures formula. 

Groups 
Parameters 

Hemoglobin 
(g/dl) RBC x 106 WBC 

X 103 
PLC 
X103 

G1Control (obese rats) 14.033±0.23 6.03a±2.14 5.3a±1.12 398a±2.54 
G2 (mixture 1) 13.4a±0.03 5.6b±1.01 4.5b±1.34 364b±2.94 
G3 mixture 2 13.7a±2.43 5.87a±1.06 4.3b±0.95 387a±2.45 
G4 mixture3 13.46a±1.76 5.62b±0.97 4.1b±0.23 249c±3.34 
G5 mixture 4 13.33a±0.05 5.59b±0.09 4.6b±2.11 34lc±3.13 
G6 mixture 5 13.0b±0.001 5.41°±0.05 4.5b±1.01 387a±2.45 
G7 mixture 6 13.13b±0.05 5.55b±0.09 4.6b±2.11 34lc±3.13 
G8 mixture 7 11.0c±0.001 4.91d±0.05 3.5C±1.01 187d±2.45 

L.S.D 0.91 2.004 0.97 2.071 
Values are mean ± SD.  

Values in the same column sharing the same superscript letters are not statistically significantly different at (p<0.05) 
 
B- White blood cells (WBC): 
The data presented in Table 6 showed the effect of feeding rats on different mixtures formula on white 
blood cell count in obese rats. It is clear from Table 6 that in rats fed on a control diet, the white blood cell 
count in obese rats was 5.3 ± 1.12x10. There were significant differences between all groups and the 
control group. While there are no significant differences between groups from 1 to 6. Group 7 recorded 
the lowest level of WBC. 
C- Hemoglobin: 
The data given in Table 6 showed the effect of feeding rats on different mixture formulas on hemoglobin 
levels. It is clear from Table 6 that in rats fed the control diet, the hemoglobin levels were 14.03±0.23g/dl, 

Dr. Aslam Pathan
18



Journal of Medicine and Health Studies ôVolume 2 ôIssue 1ôJanuary-June 2023 

 

 
  

while rat groups 5, 6, and 7 showed a significant decrease when compared to rats fed on the control diet. 
There are no significant differences in the hemoglobin levels between G1, G2, and G3 as compared to 
control (obese rats). Rats fed on mixture 7 had the lowest hemoglobin level. 
D- Platelet count (PLC): 
The impact of various combinations of formulas on platelet count in obese rats is given in Table 6, 
showing that group 7's platelet count decreased significantly compared to the other groups. There were 
no statistically significant differences between the mean scores of 3872.45 in Group 2 and G5 and 3872.45 
in Group 5 and the Control Group, also there are no significant differences observed in G3, G4, and G6. 
 
Effect of feeding rats on different mixtures formula on liver functions of obese rats 
A- Aspartate amino transaminase (AST or GOT) enzyme: 
The aspartate amino transaminase (AST) enzyme serum levels were affected by feeding rats various 
mixes, according to the results shown in Table 7. Rats fed in the control group had an average level of the 
AST enzyme of 56.1 + 1.27U/L, while the average levels of the other groups significantly decreased when 
compared to the control group. The mean values of the same groups were 45.20.21 in the same table 7, 
which demonstrated that there was no difference in aspartate amino transaminase (AST) enzyme activity 
between groups (G1, G2, G4, and G6) as compared to the control group., 42.1±0.52, 44.7±0.35 and 
44.7±0.35 U/L respectively, that considered the best group observed for rats fed on the mixture. 

Table 7: Effect of feeding rats on different mixtures formula on liver functions of obese rats. 

Groups 
Parameters 

AST(U/L) ALT(U/L) ALP(U/L) 
G1Control (obese rats) 56.1a±1.27 29.8a±4.31 90.1a±2.97 
G2 (mixture 1) 45.2C±0.21 22.9C±2.31 87.7a±1.41 
G3 mixture 2 42.1c±0.52 24.4b±2.21 84.1b±6.01 
G4 mixture3 37.5d±0.31 19.4d±1.5 76.7C±2.16 
G5 mixture 4 44.7C±0.35 24.7b±0.25 89.7a±0.35 
G6 mixture 5 49.1b±0.16 24.9b±0.52 83.7b±0.16 
G7 mixture 6 44.7°±0.35 24.7b±0.25 89.7a±0.35 
G8 mixture 7 29.1e±0.16 18.9C±0.52 73.7C±0.16 
L.S.D 3.98 4.02 3.11 

Values are mean ± SD.  
Values in the same column sharing the same superscript letters are not statistically significantly different at (p<0.05) 

 
B- Alanine aminotransferase (ALT or GPT) enzyme: 
The effects of feeding rats various mixes on the serum levels of the alanine aminotransferase (ALT or 
GPT) enzyme were demonstrated by the data in Table 7. It was shown that rats fed a high-fat meal had 
serum levels of (ALT) enzyme activity of 29.8 4.31 U/L, compared to 18.9 0.52 U/L in the rats fed 
combination 7. While other groups were shown to have significantly lower serum levels of (ALT) 
enzyme activity when compared to controls (obese rats). The outcomes from groups 2, 4, 5, and 6 do not 
significantly differ from one another. Rats fed combination 7 demonstrated a substantial drop in serum 
(ALT) enzyme activity when compared to control, the value was 18.9±0.52U/L. 
C- Alkaline phosphates (ALP) enzyme: 
The effects of feeding rats various mixture formulas on serum levels of the alkaline phosphates (ALP) 
enzyme were demonstrated by the data in Table 7. The data in Table 7 showed that rats fed in the control 
group had an average level of (ALP) enzyme of 90.1-2.97U/L, with group 7 having the lowest level. These 
findings show that there are no discernible variations in the mean value of the (ALP) enzyme for (G1, G4, 
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G6, and the control group), the mean values were 87.7±1.41, 89.7a±0.35, 89.7±0.35 and 90.1±2.97U/L 
respectively, considering the best group rat on mixture 3 which in a normal level. 
DISCUSSION 
With obesity, a person's health may be in danger due to excess body fat. An imbalance between energy 
intake and energy expenditure leads to excess body fat. The sum of the energy used during physical 
activity, while at rest, and for metabolism.[1] The body contains huge amounts of white adipose tissue, 
which serves as a representative adipose tissue. White adipose tissue is an organ that stores neutral fat as 
excess energy after eating and releases stored fat and glucose as fuel when it's needed. Only at certain 
ages did the body produce more mature adipocytes.[2] Obesity has emerged as a major global health issue 
with considerable effects on cardiovascular disease as well as numerous other linked conditions, with 
infertility being particularly prominent.[3] 
According to numerous studies, thymus and Phyllanthus extract both contain significant levels of key 
substances that may work as antioxidants. For instance, according to Yassin et al. (2007), High levels of 
phenolic compounds (58.1 mg/g), flavonoids (7.23 mg/g), and carotenoids (0.52 mg/g) were found in 
thymus and fennel extract[25,26] found that the Phyllanthus ethanolic extract had a high total phenolic 
component content., antioxidant activity, and the ability to scavenge free radicals. Inulin and 
fructooligosaccharides are the primary active components of thymus and fennel extract, based on the 
research.[6] 
Having B-(2-l) glycosidic links, inulin is a fructose polymer (Wight and Niekerk, 1983). It acts like soluble 
fiber because it dissolves in water and cannot be broken down by human digestive enzymes. The soluble 
fiber could become more viscous as a result. The viscosity of the stomach's contents may be increased, 
which may slow down the rate at which water, nutrients, and lipids are ejected from the stomach. It may 
also alter hormone secretions, which affect lipid metabolism.  
Oligofructose, a short-chain fructan derived from thymus and fennel inulin, may increase satiety, leading 
to higher reductions in calorie intake and protecting against body weight gain and fat mass growth in 
normal and obese rats.[8] Thymus and fennel extract's impact on calorie intake and body composition The 
phyllanthus, thymus, plants like fennel and dandelion, which are included in the herbal blend, include 
inulin-type fructans, which may influence satiety and thus body weight.[4] Phyllanthus improved lipid 
profiles by decreasing plasma total cholesterol and triglyceride concentrations. Isoflavones, found in 
plants like fennel, thyme, and phyllanthus, prevent cholesterol absorption in the intestine by competing 
with cholesterol in the same locations. These herbs may be responsible for the hypocholesterolemic 
impact.[3]  
The peels of vegetables such as eggplant, watermelon, and peas are very complex in composition and the 
determination of individual compounds will require the use of several analytical methods. A high 
number of flavonols and flavonols conjugates and isomers are present in the plant peels and may also be 
present as a glycoside. The references to these compounds are rarely available, thus it is difficult to 
determine all the components present in plant matrices.[4] 
Thymus and fennel extract exhibit strong hypercholesterolemic and hypotriglyceridemic effects, which 
may be caused by the presence of inulin, a soluble fiber-like substance with hypolipidemic properties.[27] 
The study found that feeding thymus, fennel, total blood cholesterol, and triglyceride levels were not 
significantly affected by either or inulin. Other factors, such as the amount of added dietary cholesterol, 
the presence or absence of cholic acid, the amount of dietary fiber, and the species, may contribute to the 
variation in the cholesterolemic impact of identical dietary fibers among studies. The serum lipoprotein 
results found that feeding rats diets containing 5% thymus and fennel or 5% inulin for four weeks led to 
increased HDL-c serum concentrations and decreased LDL-c serum concentrations.[27] Additionally, 
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thymus, fennel, and phyllanthus at 5%, 5%, and 10% groups had significantly higher HDL-c 
concentrations than the normal control or high-fat groups eggplant (Solanum melongena).[4] 
 
RECOMMENDATIONS 
Encouragement of nutrition education programs the supplementation of food with useful herbs such as 
thyme, and fennel at levels 5,5, and 10%. 
Controlling diabetes, hypercholesterolemia, cardiovascular disease, and cancer by using nutritional peels 
and tested herbs or products to contain high fiber and phenols as antioxidants. 
Supplementation of the bakery product especially home bakery by testing vegetable peels to reduce 
obesity and high cholesterol, because it was rich in fiber. 
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