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ABSTRACT: 

One of the essen)al outcomes of weight problems on world health in the 21st century is a greater danger 

of death and morbidity worldwide. The inves)ga)on aimed to examine the impact of cakes incorporated with 5 and 
10% psyllium husk, lemon peels, or a combina)on of them on the biochemical indicators in obese albino rats. Forty-
eight male albino rats, weighing 140±10 g., were divided into eight groups, each with 6 rats. The first group was once 
given a basal diet as a nega)ve control group. Six of the seven groups had been fed on a high-fat diet with 5 and 10% 
psyllium husk, lemon peels, or a mixture of each for 28 days, whilst the different groups u)lized a posi)ve control 
group. The following parameters have been determined: lipid frac)on (cholesterol, triglyceride, high-density 
lipoprotein (HDL-c), low-density lipoprotein (LDL-c), and very low-density lipoprotein (VLDL-c), glucose ra)o, liver 
ac)vity (ALT, ALP, and AST), and renal ac)vi)es (urea, uric acid, and crea)nine). Data confirmed that, in evalua)ng a 
posi)ve control group, the u)lized plant byproducts sta)s)cally decreased sugar, liver enzymes, renal biomarkers, 
lipid profile, and the reverse with HDL-c. The group that received cake containing a 10% combina)on had great results, 
observed by 10% psyllium. In conclusion, the combina)on of these byproducts confirmed the great effects on the 
biochemical parameters of obese rats and may be incorporated into obese pa)ents' daily diets. 
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1- INTRODUCTION 
 
Strong metabolic circumstance could lead the 
obesity. It is described as a chronic effec7ve 
energy unbalance accompanied by means of 
immoderate weight a<ain those reasons an 
immoderate buildup of fats in the body [1]. 
Obesity is a complicated sickness that 
regularly consists of extended oxida7ve stress, 
insulin resistance, and the produc7on of 

inflammatory markers [2]. Energy 
consump7on and expenditure are out of 
balance, which leads to obesity. It is 
introduced via modifica7ons in the 
metabolism of lipids, par7cularly lipogenesis 
and lipolysis. Triglycerides are the result of the 
procedure known as lipogenesis, that 
preserves free fa<y acids [3]. In a same 
manner, glycerol is idea to be a product of 
lipolysis, and triglycerides are broken down 
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into free fa<y acids. Hyperlipidemia, which is 
described as a surprisingly extended blood 
lipid level, coupled with weight problems [4]. 
According to the Na7onal Nutri7on Ins7tute 
[5) in Egypt, the incidence of childhood and 
teenage overweight is rising, with 5.8% of guys 
and 9.7% of ladies affected. In latest years, 
several ailments are handled using normal 
medicinal drug and medicinal herbs, which 
can serve as a correct alterna7ve for ar7ficial 
medicines [6].  
Psyllium (Plantago ovata), addi7onally 
acknowledged as Ispaghol also, is the famous 
iden7fy for P. ovata. Psyllium is frequently 
used for several par7cipants of the plant 
genus Plantago. The organic and pure soluble 
fiber regarded as psyllium is acquired taken 
from the hulls of blonde psyllium seeds. The 
contents of psyllium husk (protein, fat, ash, 
and carbohydrates) were 6.83, 4.07, 3.85, and 
0.94, respec7vely [7]. A big quan7ty of 
hemicellulose, which is made up of a xylan 
spine related to galacturonic acid, rhamnose, 
and arabinose units (arabinoxylans), is 
addi7onally current in psyllium husk [8]. 
Because psyllium husk is a moderate, herbal 
laxa7ve, it helps with diges7on. When 
immersed in water, it turns gela7nous and 
s7cky and absorbs water to li[ out its special 
func7ons. Because of its excessive water-
soluble fiber content, it helps these with 
hypercholesterolemia through decreasing 
their glycemic and lipid responses. Psyllium 
husk has an7-obesity advantages due to the 
fact it incorporates acidic and impar7al 
polysaccharides that comprise galacturonic 
acid in the proper percentage of soluble to 
insoluble fiber [9]. Dietary fiber derived from 
psyllium husk is no7on to feature as a bulking 
agent, helping in weight administra7on and 
fats removal. Increasing sa7ety, reducing 
calorie intake, inges7on rate, and nutrient 
absorp7on are necessary variables in this 
context. In addi7on to the fewest poor effects, 
it helps overweight and hypercholesterolemic 
humans with their lipid profile and glucose 
homeostasis [10].  

Among the best extensively planted citrus 
fruits in the world with enormous therapeu7c 
importance is the lemon (Citrus limon). 
Lemons are rich in naturally occurring 
resources that benefit humans, including 
phenolic compounds, vitamin C, and citric 
acids. Though most of the peel is lost as a 
byproduct, it is regularly processed into juice 
[11]. The ranges of rat’s cholesterol at liver and 
plasma had been reduced by means of 
polyphenols, flavonoids, and citrus peel. 
Addi7onally, lemon peels have an an7-obesity 
impact by using eleva7ng β-oxida7on, lipolysis 
in the adipose 7ssue of mice fed an HF diet 
that effects in obesity, and breakdown of 
glucose, par7cularly insulin receptor ac7vity, 
transporta7on of glucose, and fats 
breakdown, which are essen7al for controlling 
weight [12]. Citrus peel powder delivered to 
enriched biscuits decreased LDL-c, 
triglycerides, and total cholesterol-all of which 
are recognized to be related with condi7ons 
like diabetes, obesity, and decreased danger 
of coronary heart disease (13]. 
The impact of adding psyllium husk and lemon 
peel for7fied with cake on obese rats was 
inves7gated in this study by evalua7ng 
biochemical indicators including lipid profile, 
glucose, liver and kidney biomarkers.   
 
2. MATERIALS AND METHODS 
Materials 
Chemicals and diet  
Psyllium husk (Plantago ovata) was obtained 
from local herbalist, while lemon was 
obtained from local market. Choline chloride, 
methionine, vitamins mixture, minerals 
mixture, casein, and cellulose were obtained 
at El-Gomhoria Co. Cairo, Egypt. Corn starch 
was obtained from the Egyp7an Starch and 
Glucose, Motored Factory, Qalyubia, Egypt. 
Orders have been made for serum tes7ng kits 
from Gamma Trade Company for Chemicals in 
Cairo. Corn oil, ghee, psyllium husk and lemon 
peels obtained from local market.  
Animals 
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Obtained from the Experimental Animals' 
Sta7on of the Agriculture Research center in 
Giza, forty-eight adult male albino rats 
(Sprague Dawley strain) weighing 140±10 g. 
 
Cake Ingredients 
The components of the cake consist of wheat 
flour, sugar, bu<er, eggs, water, baking 
powder, vanilla powder, and powdered skim 
milk. These items had been bought from Cairo, 
Egypt's nearby market and the North Cairo 
Mills Company.  
 
Methods 
Preparation of powder from psyllium and 
lemon peels 

Fresh lemon pieces were hand cleaned and 
separated to get rid of any undesirable 
materials. For 4 hours, the cleaned peels were 
dried at 50 o C for lemon peels in hot air oven. 
The corresponding powder is then produced 
by grinding at an extremely fast grinding 
speed. 
 
Cake recipe and components 
The dough for the control cake used to be 
made using the formula (14) that is proven in 
Table (a). The identical recipe used to make 
cake that had been more advantageous with 
powdered psyllium husk and lemon peel, with 
the addition of 5% and 10% instead of wheat 
flour. 
 

Table (a): The formula and ingredients of cakes with psyllium husk or lemon peels or mixture of them 
Ingredients 
(g) 

Cake ingredient 
Control Psyllium husk and lemon peels powder Mixture peels 

5% 10% 10% 
Wheat flour (72% extracEon) 100 95.0 90.0 90.0 
Psyllium husk and lemon peels powder  - 5 10 10 
Sugar powder  50 50 50 50 
Margarine  25 25 25 25 
Fresh whole egg  15 15 15 15 
Milk  50 50 50 50 
Cocoa powder 10 10 10 10 
Vanillin  0.25 0.25 0.25 0.25 
` Baking powder  3 3 3 3 
Sodium chloride  1 1 1 1 

Cake preparation 
According to [15], approved techniques for 
cake manufacturing have been incredibly 
modified. Dry cake ingredients, aside from 
sugar, had been combined. Using a mixer, the 
bu<er and extra components have been 
blended and combined at a medium speed for 
three minutes. Next, sugar was brought to the 
combina7on and blended for three more 
minutes. Finally, crushed vanilla and whole 
eggs have been added, blended for an extra 
two more min., and linked to the creamed fat-
sugar mixture, which was once then without 
difficulty whipped for 5 instances at an 
average speed. The combina7on 7me once 
gradually supplemented with wheat flour and 

different components and blended for 5 
minutes. A[er filling 30 size pans, the ba<er 
used to be Scaled into a bu<ered pan and 
cooked in the heated oven at 180°C for 25 
min., a[er which it was room temperature air 
chilled and sealed in polyethylene packages.  
 
Biology tests 
Meal composition 
The final cons7tuents of the standard diet are 
(10%) protein, (10%) maize oil, (1%) vitamin 
combina7on, (4%) minerals combina7on, 
(0.20%) choline chloride, (0.3%) methionine, 
(5%) cellulose, and maize starch make up the 
final ingredients, according to [16]. 10% of the 
rats' diet used to be supplemented with a 
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for7fied cake containing varying quan77es of 
byproducts instead of maize starch.  
 
Induction of obesity  
Rats are given a diet excessive in fats by adding 
20% fat to the basal diet (10 oil + 10 saturated 
fat] for two weeks to cause obesity [17]. 
 
Experimental animal design 
The Scien7fic Research Ethics Commi<ee 
(Animal Care and Use) of Menoufia University 
obtained ethical approval for this study, which 
was once carried out at the Animal House of 
the Faculty of Home Economics. The 
commi<ee's number is #17-SREC-11-2022.  
Forty-eight mature male Sprague-Dawley 
albino rats weighing 140±10 g had been kept 
in clean, well-ven7lated cages for a week to 
allow them to acclima7ze. The rats have been 
divided into two main groups a[er they had 
been on a standard diet for a week as an 
adapta7on period. Six rats made up the first 
group, which was once u7lized as a control 
group that is nega7ve and given a standard 
diet. Divided into seven subgroups (n = 6 rats 
per group), the 2nd main group (n = forty-two 
rats) supplemented with a high fat diet u7lized 
a control group that is posi7ve. The second 
and third subgroups were given diet rich in fat 
along with cake supplements containing 5% 
psyllium husk and 5% lemon peels, 
respec7vely. The fourth and fi[h groupings 
received a high fat diet that included 10% 
psyllium cake and 10% lemon peel cake, 
respec7vely. Five and ten percent of the 
subgroups that had been fed a diet rich in fats 
were incorporated with blended cake, 
respec7vely. 
 
Collected blood sampling  
When experiment period finished, the animals 
were fasted overnight, a[er that each rat was 
weighed, anaesthe7zed and sacrificed, then 
samples of blood had been obtained from the 
aorta, then samples had been placed in clean, 
dry tubes, allowed to clot at room 
temperature, and then, in accordance with 

Drury and Wallington [18], centrifuged for ten 
minutes at 3500 rpm to separate the serum. 
The samples were then frozen at -20 o C 7ll 
analysis. 
 
Biological analysis 
Serum triglycerides (TG), total cholesterol (TC) 
and HDL-c had been measured the usage of 
the Buccolo & David [19] and Na7o [20] and 
Na7o [21] techniques. The following 
equa7ons from Friedewald et al., [22] have 
been used to calculate low density lipoprotein 
(LDL-c) and very low-density lipoprotein 
cholesterol (VLDL-c): LDL cholesterol is 
calculated as total cholesterol - HDL 
cholesterol - V LDL cholesterol, and very low-
density lipoprotein (VLDL) cholesterol is equal 
to TG/5.  
Blood glucose was carried out calorimetrically 
according to Trinder, [23]. Liver enzymes were 
determined by technique follows Aspartate-
amino transferase (AST) and alanine-amino 
transferase (ALT) ac7vi7es according to Yound 
[24], and Tietz, [25] respec7vely.  Crea7nine, 
uric acid, as well as urea were assessed based 
on the enzyma7c technique of Henry [26]; 
Pa<on & Crouch [27], and Schirmeister [28]. 
 
Statistical evaluation 
Results have been sta7s7cally assessed by a 
computer program called One-way ANOVA 
test. Results have been shown as mean ± SD. 
According to [29], varia7ons amongst 
regimens were deemed significant when (P ≤ 
0.05). 
 
RESULTS AND DISCUSSION 
Results in Table (1) revealed the total 
cholesterol (TC) and triglycerides (TG) values 
for posi7ve control groups performed 
extensively larger (P≤0.05) than the untreated 
groups (V-). The corresponding readings were 
107.01& 96.5mg/dl and 161.06& 148.5 mg/dl, 
respec7vely. The obtained outcomes 
suggested that the treatment group that 
consumed 10% of a mixture of psyllium husk 
and lemon peels had the lowest TC and TG, 
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then that of treated groups consumed 5 or 
10% of powdered lemon peels or psyllium 
husk. Those results corroborated earlier 
findings presented by [30] who found that 
psyllium husk was added to dairy calves to 
improve their physiological processes, 
performance, and general health. They 
considered that it contains ash, carbs, 
proteins, and flavonoid that may help prevent 
weight gain, lower cholesterol, most tumors, 
and end cons7pa7on, among other illnesses.  
Moreover, psyllium husks contain soluble 
fiber, essen7al fa<y acids such as oleic, 
linoleic, linolenic and phytochemicals like 
phenolic substances, flavonoids, caffeic acid, 
and chlorogenic acids are responsible for their 
hypolipidemic effect. Flavonoids should work 
through increasing the density of LDL-c 

receptors in the liver and binding to apo-
lipoprotein B, permixng liver cells to put off 
LDL-c from the bloodstream extra efficiently 
[31].  
Furthermore, the consequences agree with 
the findings of [32] who located that lemon 
peel enhances the lipid frac7on in serum and 
con7nues these factors at regular ranges. 
Lemon peels have earlier been proven to have 
a considerable hypocholesterolemic impact 
on rats fed a rich cholesterol diet in the 
presence of 7.5% lemon peel.  
Lemon peel and pulp include hesperidin, a 
flavonoid that reduces cholesterol and 
triglycerides. Addi7onally, pec7n, a naturally 
occurring fiber that lowers cholesterol, can be 
discovered in lemon peel. [33]. 

 
Table (1): Influence of cake incorporated with various concentraMons of lemon peels or psyllium husk and 
mixture powder on total cholesterol and triglycerides of obese rats 

                       Parameters 
Groups 

Total cholesterol 
mg/dl 

Triglycerides 
mg/dl 

G1 C (-) 107.01e± 3.42 96.5d± 3.65 
G2 C (+) 161.06a± 4.64 148.5a± 2.5 
G3 (Cake +5% lemon) 139.08b ± 2.08 123.01b± 3.03 
G4 (Cake+5% psyllium) 133.5b±3.21± 3 118.04b± 7.12 
G5 (Cake +10% lemon  )  124.15c± 3.85 115.5b± 2.2 
G6 (Cake+10% psyllium) 
 
 
 
 

120.5d± 4.58 109.5c± 2.5 
G7(Cake mixture 5%) 130.5c± 3.25 122.04b± 5.44 
G8 (Cake mixture 10%) 
 

113.01d± 4.76 100.8c± 9.2 
LSD≤ 0.05 8.29 9.32 

Values are provided as mean ± SD. There is a considerable variance (P ≤0.05) between the mean values of different 
leOers in the same column.  
 
Table (2) displays the influence of psyllium 
husk, lemon peels, and their mixture on the 
blood lipid frac7ons that is low-density 
lipoprotein (LDL-C), very low-density 
lipoprotein (VLDL-C), and high-density 
lipoprotein (HDL-C) of obese rats. Based on 
the research results, the LDL-C and VLDL-C 
ranges of control posi7ve groups had 
considerably greater values when compared 
to control nega7ve groups, and the vice versa 
with HDL-C. Regarding groups that have 
received high fat diet, no significant difference 
among groups 4,5,6 and 7 for HDL, while for 

VLDL, there is no significant differences among 
3,4,5,6 and 7 .The treatment group that 
consumed 10% mixture of psyllium husk and 
lemon peels (group 8) had the highest effect 
on lipid profile, then that of treated groups 
consumed 5 or 10% of powdered lemon peels 
or psyllium husk. The findings are consistent 
with [34], found that Psyllium fiber 
supplementa7on has been proven to 
extensively enhance lipid frac7ons and is 
suggested for humans with a range of 
cardiovascular danger factors. Furthermore, 
psyllium lowers total cholesterol by way of 2% 
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to 20% and LDL-c by means of 6% to 24% when 
in contrast to a placebo. 
Furthermore, the considerable increase in 
HDL-C ranges suggests that citrus peels may 
also speed up the fall of radical species 

produced a[er cholesterol administra7on. 
HDL-c decreases beta-lipoprotein 
peroxida7on by means of serving as a free 
radical scavenger [35].  

 
Table (2): Influence of cake incorporated with various concentraMons of lemon peels or psyllium husk and 
mixture powder on lipid fracMons of rats suffering from obesity 

                                Parameters 
Groups 

HDL-C 
mg/dl 

LDL-c 
mg/dl 

VLDL-c 
mg/dl 

G1 C (-) 49.12a±1.23 38.58f± 2.08 19.31c± 1.2 
G2 C (+) 27.68d± 2.68 103.62a± 4.12 29.76a± 2.3 
G3 (Cake +5% lemon) 34.64c± 1.36 79.75b± 2.43 24.69b± 0.04 
G4 (Cake+5% psyllium) 37.4b± 3.8 72.5c±3.09 23.6b± 0.81 
G5 (Cake +10% lemon  )  39.67b± 4.33 61.38d± 3.92 23.1b± 1.95 
G6 (Cake+10% psyllium) 41.9b± 3.87 56.7d± 5.8 21.9b±1.1 
G7(Cake mixture 5%) 39.36b± 3.14 66.74c±5.99 24.4b± 2.15 
G8 (Cake mixture 10%) 45.5a± 5.25 47.4e±2.9 20.11c± 3.05 
LSD≤ 0.05 5.62 6.18 3.15 

HDL-C = High density lipoprotein cholesterol.   LDL-c = Low density lipoprotein cholesterol.  VLDL-c = Very Low-density 
lipoprotein cholesterol.  Values are provided as mean ± SD. There is a considerable variance (P ≤0.05) between the 
mean values of different leOers in the same column. 
 
The posi7ve control group had a considerably 
higher sugges7on blood glucose than the 
nega7ve control group, with values of 197.5 
and 105mg/dl, respec7vely.  All overweight 
rats fed a variety of diets confirmed a 
sta7s7cally drop in suggest glucose readings 
data in Table (3) displays the mean blood 
glucose of overweight rats fed a variety of 
diets. when in contrast to the posi7ve control 
group. It has observed that the increasing of 
lemon peels and psyllium husk led to 
significant decrease in mean value of blood 
glucose and the best mean value was recorded 
for eighth groups which fed on 10% of cake 
with 10% mixture of lemon peels and psyllium 
husk in contrast with the posi7ve control 
group. These findings are consistent with 
those of [36 and 37], who indicated that 
obesity is a key risk factor for kind two 
diabetes due to the fact body weight gain 
enhances the risk of kind two diabetes, 
especially when blended with extra body fats 
gain. Adipose 7ssues produce free fa<y acids 
through improved lipolysis, which reasons 
muscular and hepa7c insulin resistance, as 

nicely as lowered insulin manufacturing by 
using the pancrea7c ß-cells. 
 Moreover, polyphenols drama7cally 
decreased several aspects of obesity, inclusive 
of weight growth, fats buildup, 
hyperlipidaemia, excessive blood glucose 
levels, and insulin resistance. Citrus peel 
consists of a range of essen7al oils. Citrus 
peels incorporate essen7al oils that have an 
an7peroxida7ve and diabetes-lowering 
impact due to the fact of their excessive total 
polyphenol content [38]. 
Psyllium husk is a viscous and contains high 
amount of fiber, mostly water-soluble fiber, it 
has demonstrated that they serve as a 
successful device in conjunc7on with dietary 
interven7ons to minimize glucose levels. 
Although the actual methods are uncertain, 
dietary fiber may also enhance glucose 
homeostasis with the aid of lowering intes7nal 
glucose absorp7on, lengthening stomach 
emptying, regula7ng hormone synthesis, 
and/or reducing sensi7vity to carbohydrate 
load. In non-diabe7c persons, psyllium husk 
fiber has been proven to substan7ally 
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decrease postprandial blood glucose and 
insulin ranges [39].  
The most effec7ve lipid frac7ons, (TC, TG, HDL-
c, LDL-c, and VLDL-c), had shown in obese rats 

fed a 10% psyllium husk powder. This powder 
has numerous health benefits and can be used 
in everyday meals and baked products

 
Table (3) Influence of cake incorporated with various concentraMons of lemon peels or psyllium husk and 
mixture powder on glucose of obese rats  

                   Parameters 
Groups 

Glucose 
(mg/dl) 

G1 C (-) 105.04g±2.12 
G2 C (+) 197.5a±3.22 
G3 (Cake +5% lemon) 170.4±0.85 
G4 (Cake+5% psyllium) 159.5c±0.75 
G5 (Cake +10% lemon  )  161.13c±0.98 
G6 (Cake+10% psyllium) 149.5d±0.04 
G7(Cake mixture 5%) 146.01e±1.14 
G8 (Cake mixture 10%) 136.5 f ±0.75 
LSD (p ≤ 0.05) 1.751 

Values are provided as mean ± SD. There is a considerable variance (P ≤0.05) between the mean values of different 
leOers in the same column. 
 
The average levels of serum liver enzymes are 
presented in Table (4). Comparing the liver 
enzyme ranges of the different groups, the 
control nega7ve group exhibited reduced 
levels, while the posi7ve control was higher 
than the others with significant differences 
except the third group which treated with 5% 
lemon peels. No significant differences 
between groups 5 and 6 in ALT enzymes were 
found between groups 5 and 7 for AST 
enzyme. The best effect was found at obese 
group giving cake with 10% mix of lemon peels 
and psyllium husk. In agreement with the 
findings of [41] discovered that obesity may 
addi7onally be related with liver harm and the 
development of hepa7c disorders, and that 
obesity can influence the liver's overall 
performance via a range of mechanisms.  

In addi7on, there are many benefits of lemon 
peels; they possess an7oxidant, an7toxic and 
hepatoprotec7ve proper7es for its content 
from   phytochemical compounds. The 
approach involved enhancement of all the 
essen7al structural as nicely as purposeful 
consists of the liver, specifically metabolism, 
biosynthe7c, and detoxifying capabili7es [42].  
Furthermore, treatment of intoxicated rats 
with Psyllium husk decreased liver enzymes to 
regular levels. This alluded to the an7oxidant 
power and free radical scavenging ability, or 
the restora7on can also be linked to the 
stabiliza7on of the cell membrane due to 
regression of hepa7c enzyme leakage into the 
cytosol [43]. 

 
Table (4): Influence of cake incorporated with various concentraMons of lemon peels or psyllium husk and 
mixture powder on liver acMviMes of obese rats  

                                            Parameters 
Groups 

ALT 
U/L 

AST 
U/L 

G1 C (-) 22.31e±0.09 30.44 e±0.03 
G2 C (+) 47.51 a±0.78 49.50 a±0.54 
G3 (Cake +5% lemon) 45.26a±1.22 47.23 a±2.53 
G4 (Cake+5% psyllium) 43.07 b±1.97 44.52 b±1.45 
G5 (Cake +10% lemon  )  39.53 c±1.75 40.15 c±1.34 
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G6 (Cake+10% psyllium) 37.06c±2.50 35.07 d±0.67 
G7(Cake mixture 5%) 42.23 b±0.25 41.21 c±1.38 
G8 (Cake mixture 10%) 36.14 d±1.76 34.52 d±2.19 
LSD (P ≤ 0.05) 2.531 3.022 

Values are provided as mean ± SD. There is a considerable variance (P ≤0.05) between the mean values of different 
leOers in the same column. 
 
Impacts of cake with psyllium husk, lemon 
peels, as well as their mixture at the levels 5 
and 10% on the serum renal biomarkers of 
obese rats are demonstrated using the 
informa7on in Table (5). The outcomes 
confirmed that the values have been 
increased in the posi7ve control groups. 
(P≤0.05) of renal func7oning as serum urea, 
uric acid, and crea7nine in contrast to the 
nega7ve control, mean corresponding values 
were 42.46, 5.8& 0.82 and 24.50, 2.44& 0.34 
mg/dl respec7vely with significant difference. 
The eighth group gave the best reduc7on in 
comparison with the other treated groups. 
Considering obese groups, it was observed 
that the law level of tested wastes (5%) had 
high serum urea, uric acid, and crea7nine 
mean values, whereas 10%level gave the 
highest effect especially in the mixture group 
which contained both of psyllium husk and 
lemon peels with significantly varying ranges. 
From the results, it was found that the uric 
acid was more affected by psyllium husk, 
lemon peels and their mixture. As the above 
study of [44]. The correla7on among 
hyperfiltra7on and overweight to sa7sfy the 
expanded metabolic demands of the greater 
body weight was once discovered. An 

eleva7on in intraglomerular stress has the 
prac7cable to damage the kidneys and make 
bigger the long-term risk of chronic kidney 
disorder (CKD).  
According to [45], psyllium husk treatment 
resulted in significantly lower renal biomarker 
ranges in fa<y liver affected as contrasted with 
the control rats. The addi7on of varying 
dosages of Psyllium husk considerably 
reduced renal func7on in contrast to the (+ve) 
control group.  
Rats fed with 5% psyllium husks had 
extensively decrease urea ranges than rats 
treated with psyllium seeds, however no big 
changes had been observed for renal 
func7ons such as crea7nine, ureic acid, and 
urea [46]. 
Lemon peel incorporated at modest doses 
over 7me can enhance the kidney's overall 
performance due to the fact it contains many 
phytochemicals, which modify many 
biochemical processes. The administra7on of 
aqueous lemon peel extract to the posi7ve 
group resulted in considerably decreased 
blood crea7nine, urea, and uric acid levels, 
sugges7ng more desirable kidney elimina7on 
of these compounds [47].  

 
Table (5): Influence of cake incorporated with various concentraMons of lemon peels or psyllium husk and 
mixture powder on kidney biomarkers of obese rats 
                              Parameters 
 Groups 

Urea (mg/dl) Uric acid (mg/dl) CreaEnine (mg/dl) 

G1 C (-) 24.50e±2.32 2.41e±0.15 0.34e±0.01 
G2 C (+) 42.46a±1.96 5.80a±0.02 

 
0.82a±0.05 

G3 (Cake +5% lemon) 37.56b±1.06 4.53b±0.17 0.73b±0.06 
G4 (Cake+5% psyllium) 34.76b±2.01 4.39b±0.04 0.71b±0.02 
G5 (Cake +10% lemon  )  33.25c±1.78 3.75c±0.19 0.59c±0.02 
G6 (Cake+10% psyllium) 30.855c±2.19 3.51c±0.26 0.55c±0.04 
G7(Cake mixture 5%) 35.09b±3.46 4.09b±0.43 0.68b±0.03 
G8 (Cake mixture 10%) 
 

29.24d±1.04 2.79d±0.21 0.49d±0.009 
LSD ≤0.05 3.87 0.46 0.07 
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Values are provided as mean ± SD. There is a considerable variance (P ≤0.05) between the mean values of different 
leOers in the same column. 
 
CONCLUSION 
Collected results confirmed that byproducts 
such as lemon peels, psyllium husk, and their 
combina7on expanded all blood biochemical 
markers, which includes lipid frac7ons. This 
used to be especially at 10% mixture, which 
has the poten7al to be used in bakery items 
for suppor7ng these who are obese or have 
hypercholesterolemia.  
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 :567رعلا صخلملا
 � ملاعلا ةحص �ع ةنمسلا ل�اشمل ة�ساسلأا جئاتنلا ىدحإ نإ

 � ضرملاو ةافولا رطخ ةدا©ز ¡» ن©̈§علاو يداحلا نرقلا ¡
¡ 

 نم جــــ©Ðم وأ نوم�للاو مويل�سلا روشق نم %١٠، ٥ ه�لإ فاضملا ك�Äلا ÂÃثأت ةسارد وه ثح¼لا فده نا¹ .ملاعلا ءاحنأ عيمج
 � ة©Øيحلا ة�ئا�م�Äلا تاÖ̈ؤملا نم ةعونتم ةعومجم �ع  ÓÃنثلاا

 ناÂÚفلا روكذ نم ٤۸ م�سقت مت .ةنيد¼لا ءاض�بلا ناÂÚفلا ¡
 åامث äإ ،امًارج ١٥٠ ـ١٤٠ نزي اهنم ل¹ ،ءاض�بلا

 ةعومجملا ءاطعإ مت ،ة�بلس مèحت ةعومجم¹ .ناÂÚف ٦ اهب اهنم ل¹ ،تاعومجم ¡
åÚاذغ ماظن �ع عبسلا تاعومجملا نم تس ةíذغت مت .اً�ساسأ اً�ئاذغ امًاظن äولأا

 روشق نم %١٠، ٥ عم نوهدلا ¡äاع ¡
 ةطôاض ةعومجم¹ ىرخلأا ةعومجملا تمدختسا امنñب ،امًوي ۲۸ ةÂïف ىدم �ع امهنم ل¹ نم جــــ©Ðم وأ نوم�للاو مويل�سلا
 )HDL-c( ةفاثÄلا ¡äاع ¡ úهدلا  ÓÃتوÂùلاو ة�ثلاثلا نوهدلاو لوÂïسõلوÄلا( مدلا نوهد ةروص ،ة�لاتلا ل�لاحتلا ريدقت مت .ة¼جوم
 طاشüو زوكولجلا تا©Øتسمو )VLDL-c( ادًج ةفاثÄلا ضفخنم ¡ úهدلا  ÓÃتوÂùلاو )LDL-c( ةفاثÄلا ضفخنم ¡ úهدلا  ÓÃتوÂùلاو
 � هنأ تانا�بلا تد#أو .) ÓÃنñتا©"Äلاو ك�لوبلا ضمحو ا©رويلا( �!لا فئاظوو )ASTو ALT( د¼Äلا

 ةطôاضلا ةعومجملل م�يقتلا ¡
 تاÖ̈ؤمو د¼Äلا تام©Ðن'و ركسلاو مدلا نوهد ةروص نم يونعم لèش% تللق ةمدختسملا روشقلاô معدملا ك�Äلا نإف ،ة¼جوملا
 ة¼س(ب روشقلا جــــ©Ðم �ع يوتحملا ك�Äلا �ع تذغت ¡úïلا ناÂÚفلا ةعومجم .ةفاثÄلا ¡äاع ¡ úهدلا  ÓÃتوÂùلا عم سكعلاو �!لا

 �و ،ةعفترم جئاتن اهل نا¹ ٪١٠ ÂÃكÂïب مويل�سلا روشقô معدملا ك�Äلاو ٪١٠
 تاÂÃثأت اهل روشقلا جــــ©Ðم نأ ظحول ،ماتخلا ¡

 � اهجمد نكم©و ةنمسلاô ةôاصملا ناÂÚفلل ة©Øيحلا ة�ئا�م�Äلا ل�لاحتلا �ع ةعفترم
åÚاذغلا ماظنلا ¡

 . .رملل ¡-ويلا ¡
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