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ABSTRACT  
he study aim to investigat the effect of fortification of flat bread with moringa 

oleifera aganist cisplatin induced sexual toxicity in male rats and evaluates the 

sensory characteristics and the nutritive value of the fortified bread prepared 

against cisplatin. Chemical composition of flat bread, flat bread fortified by moringa 

powder and oil were determined. To induce sexual toxicity, male rats were given 

cisplatin by (12 mg/kg body weight). Thirty five male rats were classified into seven 

groups (n=5). The first group was kept as negative control group, while the other six 

groups were injected with cisplatin to induce toxicity in various experimental animals; 

one of those groups was fed on basal diet only and served as positive control group 

(G2). The third group (G3) was fed on basal diet and treated with control flat bread 

(100% wheat flour). The fourth and fifth (G4&G5) groups were fed on basal diet 

containing fortified flat bread with 10% & 15% moringa powder respectively. The 

sixth and seventh (G6&G7) were fed on basal diet containing fortified flat bread with 

5 ml and 10 ml moringa oil respectively. Results: The results revealed that rats 

consumed fortified flat bread with moringa powder and oil showed significant 

increases in follicle stimulating hormone level (FSH), and luteinizing hormone (LH), 

compared with the positive control. Administration of moringa powder and oil 

improved kidney function, liver enzymes and antioxidant parameters in male rats. In 

the current study, the protective effect of moringa powder and oil against cisplatin 

induced sexual toxicity in rats was improved.  Conclusions: Moringa powder and oil 

may be used to prevent toxicity during chemotherapeutic treatment with cisplatin. 
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INTRODUCTION 

Cisplatin is one of the 

most commonly used 

chemotherapy drugs against 

cancer. It is especially 

effective in the treatment of 

testicular cancers also it is 

effective against carcinoma of 

many other tissues, including 

those of lung, head, neck, 

cervix, and ovary. Cleary, 

(2007). Historically, cisplatin 

is thought to exert its primary 

cytotoxic effects via 

formulation of platinum-DNA 

adducts. Galea & Murray, 

(2002) and Myers &Shetty, 

(2008). Miller, et al., (2010) 

reported that cisplatin is an 

effective to treat the solid 

tumors, but it is accompanied 

with nephrotoxicity.  

Flat bread is made 

throughout most of the world. 

Examples are tortilla, chapati, 

pita, parotta, yufka, tandoori 

roti, sangak, balady, barbari, 

taftoon, lavash, ciabatta, baati, 

bafla, phulka, kulcha and gyro 

bread Coskuner and 

Karababa, (2005).  Flat bread 

is characterize lower specific 

volumes, high crust and crumb 

ratio than flat bread. The 

unleavened flat breads have 

shorter fermentation period in 

comparison to pan bread. They 

have different production 

conditions coming from higher 

baking temperature and shorter 

baking time Coskuner et al., 

(1999). 

Moringa oleifera 

family Moringaceae and 

commonly known Drumstick 

tree, is indigenous to 

Northwest India. Most of the 

parts of the plant possess 

antimicrobial activity.  They 

are well famous for their 

pharmacological actions too 

and are used for the traditional 

treatment of 

hypercholesterolemia and 

hyperglycemia, also as a 

nutritional supplement Babu 

and Chaudhuri, (2005) and 

Asare, et al., (2012). 

The major saturated 

fatty acids present in the seeds 

are palmitic, stearic, and benic 

acids. Oleic acid is the main 

unsaturated fatty acid (67.9-

70.0%), whose high 
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concentration is desirable in 

terms of nutrition and stability 

during cooking and frying 

Abdulkarim, et al., (2005). 

Moreover, as a natural source 

of benic acid, the moringa 

oleifera oil has been used as a 

solidifying agent in margarines 

and other foodstuffs 

containing solid and semi-

solid fat, therefore eliminating 

hydrogenation processes. 

Moringa oleifera seed oil is 

highly resistant to oxidative 

rancification, which can 

explain its several industrial 

uses such as in the production 

of cosmetics and cooking oil 

Soliva, et al., (2005).  

The aim of this study: 

this study aims to demonstrate 

the toxicity caused by cisplatin 

may be prevented by using flat 

bread fortified with moringa 

powder and oil treatment. 

Thus, it was judged that co-

administration of moringa 

powder and oil with cisplatin 

may be useful to minimised 

the negative effects of cisplatin 

nephrotoxicity, hepatotoxicity, 

sexual toxicity, and oxidation 

on male rats. 

MATERIALS & METHODS  
Material: 

Moringa (Moringa Oleifera): 

leaves and oil were obtained 

from the Agricultural Research 

Center, Dokki, Giza, Egypt. 

Wheat flour (72% extraction), 

milk, yeast, butter, oil and salt 

were obtained from local 

market. 

Drugs and chemicals: 

Cisplatin solution
©

 (Platinol 

AQ) was obtained from Sigma 

Chemical Co. (St Louis, Mo, 

USA). 

Kits:  Kits used to determine 

the biochemical analysis were 

obtained from the Egyptian 

American Company for 

laboratory service and 

supplied by Alkan Company.  

Rats: Thirty five male rats, 9-

11 weeks old male Sprague 

Dawley rats weighing 180±10 

g. were obtained from 

Laboratory of Animal Colony, 

Helwan, Egypt.  The animals 

were allocated in plastic cages 

with metallic stainless covers. 

Rats were fed the basal diet for 

7 days before the beginning of 

the experiment for adaptation. 

The basal diet comprised of 
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casein (200g/kg), corn starch 

(497g/kg), sucrose (100g/kg), 

cellulose (30 g/kg), corn oil 

(50g/kg), minerals mixture 

(100g/kg), vitamins mixture 

(20g/kg) and DL-methionine 

(3g/kg) prepared according to 

Reeves et al., (1993).  

Animals were subjected to a 

12 hours light and 12 hours 

dark schedule. 

 

Methods: 

Chemical analysis of raw 

materials and flat bread: 

Moisture, protein, fat, ash, and 

fibers were determined 

according to the method 

outlined in A.A.C.C. (2000). 

Total carbohydrates were 

determined by difference as 

mentioned by Abd El-Latif, 

(1990).  

 

HPLC analysis of 

polyphenols and flavonoids: 

HPLC analysis of extracts was 

performed using an Agilent 

1200 chromatograph equipped 

with a PDA model G1315B, a 

Bin pump model G1312A, an 

autosampler model G1313A 

and a RR Zorbax Eclipse Plus 

C18 column (1.8 µm, 150 

mm×4.6 mm). The mobile 

phase A was 0.2 % formic acid 

in water and the mobile phase 

B was acetonitrile. Elution was 

performed at 0.95 mL min-1 

with the following gradient 

program of solvent B: 0–20 

min, 5–16 %; 20–28 min, 16–

40 %; 28–32 min, 40–70 %; 

32–36 min, 70–99 %; 36–45 

min, 99 % and 45–46, min. 

99–5 %.30 The injection 

volume was 10 μL. 

Wavelengths of 280 nm (for 

flavan-3-ols and benzoic acid 

derivatives) and 360 nm (for 

flavonols and cinnamic acid 

derivatives) were selected for 

detection according to 

(Merfort, et al., 1997). 

 

Preparation of flat bread: 

Wheat flour was mixed with 

salt, water and various other 

ingredients to form dough.  

Bakers’ yeast or sourdough is 

also used in leavened products. 

Dough mixing involves the 

combining and blending of the 

formula ingredients (Hoseney, 

1988). Flat bread are made of 

unleavened dough without 
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fermentation. Since it is not 

fermented, it was agreed that it 

should have a resting time of 

30 to 60 min. Then it was 

baked it in special oven under 

high temperature varying 350-

550o C for a quality flat bread 

production (Quail et al., 

1990).  Some flat bread is 

baked on an overheated hot 

plate with different shapes of 

dough. 

 

Types of flat bread were 

classified into: 

1-Control flat bread: was made 

from 100% wheat flour (72% 

exertion) without any 

fortification. 

2-Different Formulas: Were 

made from a mixture of wheat 

flour and moringa powder and 

oil at various levels (10%, 

15%. 5ml &10ml). these were 

prepared at Agriculture 

Research Center according to 

the common method described 

by Khorshid, et al., (1989).  

 

Sensory evaluation: 

Evaluations of the flat bread 

(fortified and un-fortified 

bread with moringa) were 

carried out according to 

(Molander, 1960). 

 

Experimental design: 

All rats were fed the basal diet 

for two weeks prior to 

commencement of the 

experiment for adaptation. 

Then they were divided into 

seven main groups (5 rats 

each) and fed the experimental 

diets for thirty five days. The 

first group (G1) was kept as 

negative control group and fed 

on the basal diet only, while 

the other six groups (G2, G3 , 

G4, G5, G6 and G7) were 

injected intraperitoneally into 

rats with LD50 of cisplatin in a 

dose of 12 mg/kg body weight 

according to Atssahin et al., 

(2006), to induce toxicity in 

various animal studies. One of 

these groups fed on basal diet 

only and served as positive 

control group (G2). The third 

group (G3) fed on standard 

diet and treated with control 

flat bread (100% wheat flour). 

The fourth and fifth (G4 and 

G5) groups were fed on basal 

diet containing fortified flat 

bread with 10% & 15% 
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moringa powder respectively. 

The sixth and seventh (G6 and 

G7) were fed on basal diet 

containing fortified flat bread 

with 5 ml & 10 ml moringa oil 

respectively. During the 

experimental period, the 

quantities of diet, which were 

consumed and / or wasted, 

were weighed daily. In 

addition, rat’s weight was 

recorded weekly, to determine 

food intake and body weight 

gain.  

 

Blood Sampling: 

At the end of the experimental 

period, the rats were fasted 

overnight then the rats were 

anaesthetized and sacrificed 

and blood samples were 

collected in non heparinised 

tubes from the aorta. The 

blood samples were 

centrifuged for 15 minutes at 

3000 rpm to separate the 

serum. The serum was 

carefully separated into dry 

clean Wassermann tubes by 

using a Pasteur pipette and 

kept frozen at -20
0
C till 

analysis. 

Biochemical analysis of 

serum: 

Uric acid was determined in 

the serum according to the 

method described by Fossati 

and Principe, (1982). Urea 

was determined according to 

Patton and Crouch, (1977). 

Creatinine was determined 

according to Bartels, et al., 

(1972). Aspartate 

aminotransferase (AST) and 

alanine aminotransferase 

(ALT) were assayed by 

Reitman and Frankel (1957), 

while alkaline phosphatase 

(ALP) was assayed by Kind 

and King, (1954). Serum total 

cholesterol, triglycerides, high 

density lipoprotein and low 

density lipoprotein were 

determined by the methods of 

Roeschlau, et al., (1974); 

Fossati and Principe, (1982), 

respectively. 

 

Determination of serum 

sexual hormonal profile: 

Serum testosterone, 

and follicle stimulating hormone 

levels (FSH) in the serum were 

determined by an enzyme-

linked immunosorbent assay 
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(ELISA) using commercial 

kits as described by Wilke 

and Utley (1987)and  

Ballester et al., (2004). 

Luteinizing hormone (LH) was 

quantified by 

radioimmunoassay according 

to the method described by 

Schams and Karg (1969). 

 

Determination of serum 

antioxidant parameters: 

Superoxide dismutase 

(SOD) activity, Total 

antioxidants capacity (TAC), 

and Malondialdehyde (MDA) 

were determined according to 

Nishikimi, et al., (1972); Cao, 

et al., (1993) and Ohkawa, et 

al., (1979), respectively. 

 

Statistical analysis: 

The obtained data were 

statistically analyzed using 

computerized SPSS (Statistic 

Program Sigmastat, Statistical 

Soft-Ware, SAS Institute, 

Cary, NC). Effects of different 

treatments were analyzed by 

one way ANOVA (Analysis of 

variance) test using Duncan’s 

multiple range test and p<0.05 

was used to indicate 

significance between different 

groups as described by 

Snedecor and Cochran, 

(1967). 

 

RESULTS & DISCUSSION  
Table (1) described the 

chemical composition of 

wheat flour (72% Ex.) which 

the high in carbohydrate, 

moisture and protein (74.87, 

11.80, &10.45%) respectively. 

While was low in ash, fat and 

crude fiber (00.58, 01.19& 

01.11%) respectively. The 

content of moringa leaves was 

carbohydrates, protein, fiber, 

moisture and ash (42.73, 

25.04, 15.74, 07.57& 06.95%) 

respectively. In other studies, 

the high content of protein, 

ash, fiber and fat in moringa 

leaves can be seen in the study 

of Aberra, (2011) and Dubey, 

et al. (2013).  

Data presented in 

Table (2) illustrated that 

individually, of moringa leaves 

contained considerable amount 

of polyphenolic compounds 

with dominant components 

consisting of salicylic 

(3196.99 ppm), ellagic acid 
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(1682.81 ppm), catechol 

(1204.49 ppm). Table (2) it can 

be showed that the types and 

concentrations of flavonoid 

compounds in moringa leaves. 

It indicated that querctin 

(1965.01 ppm), rosmarinic acid 

(41.23 ppm) and benzoic 

(30.49 ppm). In similar studies 

the chemical composition of 

moringa leaves that ellagic 

acid was found to be the 

predominant constituent 

Amaglo et al., (2010) and 

Mbikay, (2012). 

Table (3) showed the 

results of the effect of flat 

bread made from wheat flour 

(control) compared with four 

types of flat bread after 

fortification at (10& 15%) 

moringa powder and (5 

&10ml) moringa oil. The high 

content of carbohydrates, 

moisture and protein were 

recorded in un-fortified flat 

bread (35.73, 37.26 &19.85 

g/100g  ) compared with the 

other  types of fortified  flat 

bread (10& 15%) with 

moringa powder and (5 

&10ml) moringa oil.  This 

could be due to protein, fat, 

ash and fiber content of 

moringa powder and oil. The 

fortified flat bread with  

moringa powder and oil levels 

could have impacts on both 

quality texture baking 

processed with a moringa 

leaves powder, this data 

reported similar values with in 

data Table (4)  Sensory 

evaluation. Samples (10& 

15%) moringa powder and (5 

&10ml) moringa oil were near 

to scores of control flat bread. 

Changes in eating habits 

starting from the development 

societies in recent years have 

led people to search for easier 

and healthier foods with 

satisfactory taste and pleasant 

appearance. Thus, the food 

industry continually seeks to 

adapt and develop new 

formulations designed to 

increase shelf life and to 

improve quality and food 

safety.  These results are in 

harmony with those obtained 

by Sengev, et al., (2012) and 

Mona, et al., (2013). 

Data recorded in Table 

(5) illustrated that the positive 

control rats showed a 
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significant decrease in feed 

intake and weight gain % 

compared to their 

corresponding normal control 

group. These results may be 

attributed to loss of appetite, 

caused by cisplatin disturbance 

in the gastric enzymes 

secretions, changes in the pH 

of gastric secretion and 

alteration in the level of 

hormone s in the body. These 

data are similar to that of Ma, 

et al., (2007) and Venugopal, 

et al., (2013). Weight gain % 

of all treated groups with 

fortified flat bread (10&15%) 

moringa powder and (5&10 ml 

) moringa oil significantly 

increased as compared to the 

positive control group, this is 

in agreement with the previous 

studies done some by 

Omotesho, et al., (2013) who 

reported that moringa leaves 

contain important 

polyphenolic compounds such 

as high level of salicylic, 

querctin and ellagic acid. 

These results are in parallel 

with those reported by Mona, 

et al., (2013) and Saini, et al., 

(2014).  These results may be 

due to the biochemical 

properties of moringa powder 

and oil which acts as 

antioxidant agent and its 

pharmacodynamics and 

pharmacokinetics actions on 

the against oxidative stress 

induced by cisplatin. 

The effect of moringa 

powder and oil fortified flat 

bread on kidney function 

activities measured in 

cisplatin-induced 

nephrotoxicity in rats was 

presented in Table (6).  From 

these results, there was 

significant improvement in 

uric acid, creatinine and urea 

with moringa powder and oil 

fortified flat bread. It indicated 

that it has favourable effect in 

bringing down the severity 

induced by cisplatin as in the 

positive control group. 

Creatinine, uric acid and urea 

level were significantly higher 

in control (+ve) group 

compared to the normal 

control group. However 

treatment with moringa 

powder and oil fortified flat 

bread in groups (5 and 6) 

significantly reduced these 

http://link.springer.com/article/10.1007/s11738-014-1640-7#author-details-1
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parameters compared to 

treated group 3 (100% wheat 

flour).  

It appears from our 

results that high concentration 

of moringa powder and oil 

fortified flat bread at 15% and 

10 ml moringa powder and oil 

fortified flat bread were safe 

and improves the renal 

function. The increase in the 

level of these metabolites uric 

acid, creatinine and  urea in 

nephrotoxic injury is due to 

damage of the kidneys and  

our results may suggest that 

renal damage associated with 

cisplatin may cause acute renal 

failure with single dose. Blood 

urea and creatinine are 

considered significant markers 

of renal dysfunction. These 

results are in harmony with 

those obtained by Galea and 

Murray, (2002) and 

Mladenovic, et al., (2012). 

The results of this study 

indicate a basis for the toxic 

effects of cisplatin and suggest 

a possible way of 

counteracting the toxicity by 

introducing protective agents 

such phenolic compounds, 

other antioxidants in fortified 

flat bread. It also appears that 

cells adapt to the effects of 

cisplatin through the induction 

of systems. We conclude that 

moringa powder and oil may 

be a promising compound for 

reducing cisplatin-toxic side 

effects including 

nephrotoxicity. 

Table (7) presented 

that, (+ve) control rat group 

showed significant increase in 

AST, ALT and ALP level 

compared to (-ve) control 

group. The groups treated with 

fortified flat bread with 

moringa powder and oil 

reduced the level of AST and 

ALT with respect to (+ve) 

control rat group. Another 

study by Olaleye and Rocha, 

(2008) reported that cisplatin 

generally are considered 

hepatotoxic, cisplatin has been 

associated with a low rate of 

serum enzyme liver and 

steatosis. In another instance, 

hepatocellular liver injury was 

described associated to 

cisplatin. 

While groups (5 and 6) 

showed significant decrease in 
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AST, ALT and ALP compared 

with group 3 treated with 

100% wheat flour. Similar 

finding was observed by 

Alaaeldin and Hamza (2010) 

who noticed hepatoprotective 

potential of moringa due to its 

content of vanillin, sitosterol, 

4-hydroxy mullein and 

octadecanoic acid while 

alkaloids, waxes, peracetic 

acid and kaempferol are 

reported from its flowers 

which might be due to the 

presence of vitamin C and A 

which has hepatoprotective 

effect.  

Results in Table (8) 

demonstrate that there was a 

significant increase in serum 

TC, TG, and LDL-c, while the 

levels of HDL-c significantly 

lower in (+ve) control rat 

group than in the negative 

control group. The groups of 

rats treated with 100% wheat 

flour (G 3) and fortified flat 

bread with moringa powder 

and oil (G 4, 5, 6 and 7) had 

the lowest significant serum 

TC, TG, and LDL-c compared 

to the positive control group. 

On the other hand, all treated 

groups fortified flat bread with 

different levels of moringa 

powder and oil had 

significantly higher of HDL-c 

compared with those of the 

positive control group. The 

best results in lipid fractions 

was in the groups treated with 

fortified moringa powder and 

oil groups (5 and 6). These 

results are in harmony, with 

those obtained by Ghasi et al., 

(2000). The antioxidant effect 

of moringa plays a significant 

role in amelioration of CIS-

induced renal damage, but the 

lipid-lowering effect of statins 

may also be involved in this 

mechanism. Moringa powder 

and oil treatment decreased 

serum cholesterol, LDL-

cholesterol, and TG level. 

Therefore, it is possible that 

lipid accumulation on the renal 

tubule might be prevented, 

thereby showing 

renoprotective effects. The 

major renoprotective effect of 

both moringa powder and oil 

are mediated by normalization 

of reactive oxygen species 

production. Mora Lde, et al., 

http://www.sciencedirect.com/science/article/pii/S0278691509004839
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(2003) and and Mona, et al., 

(2013). 

Results in table (9) 

indicated that the positive 

control group showed 

significant decrease in seurm 

testosterone (T), follicle 

stimulating hormone (FSH) 

and luteinizing hormone  (LH)  

compared to (-ve) control 

group.  Testosterone receptors 

may be disturbed by cisplatin 

also and the sex hormones 

function Stakisaitis, et al., 

(2010). Previously, it was 

reported that testosterone 

enhance oxidative stress in the 

kidney and accordingly, it 

promotes kidney toxicity in 

proximal tubules in animal 

models He, et al., (2000). 

All of the treated groups 

with 100% wheat flour (G 3) 

and fortified flat bread with 

moringa powder and oil 

groups showed significant 

increase in sexual hormonal 

parameters compared to 

positive control group. These 

data may be due to the effects 

of oxidative stress and 

dopamine on male sexual 

function, we hypothesized that 

moringa oleifera leaves might 

improve male sexual function 

induced by stress. The 

increased sexual performance 

during the intermission phase 

might have been due to the 

suppression of monoamine 

oxidase-B 

and phosphodiesterase type 5 

inhibitor activities and 

increased testosterone. 

Therefore, M. oleifera is a 

potential aphrodisiac 

Pourmorad, et al., (2006) 

and Prabsattroo, et al., 

(2012). 

As shown in Table (10), 

the positive control group 

showed a significant decrease 

in superoxid dismutase (SOD) 

and Total antioxidants, while a 

significant increase in 

malondialdehyde (MDA) 

compared to (-ve) control 

group. It is potential that 

increased reactive oxygen 

species (ROS) production in 

the serum may be responsible 

for this damage of the organ as 

reflected by the change in the 

levels of MDA and activities 

of SOD in the study. 

Treatment with 100% wheat 
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flour (G 3) and fortified flat 

bread with moringa powder 

and oil showed also significant 

increase superoxid dismutase 

(SOD) and Total antioxidants, 

at treatment with moringa 

powder and oil fortified flat 

bread in groups (5 and 6). 

While insignificant decrease in 

malondialdehyde (MDA) 

compared to (+ve) control 

group. The antioxidative effect 

is mainly due to the phenolic 

acids, flavonoids and 

anthocyanins present in 

moringa. Free radical 

scavenging activity is one of 

the important antioxidant 

properties because of the 

deleterious role of free radicals 

Abdulkarim, et al., (2005). 
 

CONCLUSIONS 
Food industry seeks to 

develop new formulations 

designed to improve quality 

and food safety. As fortified 

flat bread with moringa 

oleifera powder and oil may 

provide a cheap and simple 

approach for improving sexual 

function under stressful 

conditions. However, more 

research is needed concerning 

the possible mechanisms 

action of moringa powder and 

oil in the determination of 

Testosterone, Follicle 

Stimulating Hormone (FSH) 

and luteinizing hormone (LH) 

levels. Thus, moringa powder 

and oil may be used to 

minimize the toxicity during 

chemotherapeutic treatment 

with cisplatin. 
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Table (1): Chemical composition of wheat flour and moringa 

leaves (g / 100g dry weight basis) 
 

Nutrients Wheat flour 

(72%) gm 

Moringa leaves 

powder gm 

Moisture 11.80 07.57 

Protein 10.45 25.04 

Fat 01.19 01.97 

Ash 00.58 06.95 

Fiber 01.11 15.74 

Carbohydrate 74.87 42.73 

 

 

Table (2):  Polyphenolic compounds and flavonoid (ppm) of 

moringa leaves   

Phenolic compounds  (ppm) 

Chlorogenic acid 1037. 38 

Caffeic acid 947.61 

Catechol 1204.49 

Gallic acid 111.18 

Protocatechuic 362.54 

Ellagic acid 1682.81 

Protocatechuic 362.54 

Vanillic 193.17 

Caffiene 409.51 

Salicylic 3196.99 

E-vanillic 233.16 

Alpha-coumaric 67.11 

Benzoic 30.49 

Rosmarinic acid 41.23 

Querctin 1965.01 
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Table (3): Chemical composition of flat bread fortified by various 

levels of moringa powder and oil (g / 100g dry weight basis) 

 

Chemical 

Composition 

bread 

(control) 

Bread 

fortified by 

moringa 

powder 

10% 

Bread 

fortified 

by 

moringa 

powder 

15% 

Bread 

fortified 

by 

moringa  

oil 5 % 

Bread 

fortified 

by 

moringa 

oil 10% 

Moisture 

 
17.26 15.49 14.08 27.45 28.52 

Protein 

 
19.85 22.02 23.14 20.25 21.14 

Fat 

 
2.68 01.96 02.60 3.14 3.54 

Ash 

 
2.29 01.84 02.33 2.95 2.63 

Fiber 

 
2.19 02.23 02.60 1.60 1.92 

Carbohydrate 

 
55.73 56.34 55.25 44.61 42.25 
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Table (4): Sensory evaluation of flat bread fortified by various 

levels of moringa powder and oil 

Samples Appeara

nce 

(20) 

Taste 

(15) 

Odor 

(10) 

Crumb 

color 

(10) 

Volume 

(15) 

Texture 

 (15) 

Overall 

acceptabil

ity (15) 

Un-fortified 

bread (control) 

19.2 

± 

0.24
a
 

14.9± 

0.74
 a
 

9.65± 

0.23
 a
 

9.4± 

0.24
 a
 

13.3± 

0.24
 a
 

14.6± 

0.37
 a
 

14.78± 

0.34
 a
 

fortified bread 

by 10 % 

moringa pwder 

18.5± 

1.04
b
 

14.8± 

0.65
 a
 

9.9± 

0.26
 a
 

8.6± 

1.13
 b
 

13.0± 

0.44
 a
 

13.5± 

0.94
 b
 

14.17± 

0.28
 a
 

fortified bread 

by15 % 

moringa 

powder 

17.0± 

3.11
 b
 

13.0± 

1.11
 b
 

8.9± 

0.26
 a
 

9.5± 

0.23
 a
 

12.7± 

0.56
 b
 

14.8± 

0.44
 a
 

14.53± 

0.34
 a
 

fortified bread 

by 5 %   

moringa oil 

18.0± 

1.43
 b
 

14.7± 

0.63
 a
 

8.5± 

0.25
 a
 

9.3± 

0.42
 a
 

11.2± 

0.94
c
 

14.2± 

0.54
 a
 

14.46± 

0.33
 a
 

fortified bread 

by 10%   

moringa oil 

17.0± 

3.10 
b
 

14.7± 

0.62
 a
 

7.5± 

0.11
 b
 

9.11± 

0.26
 a
 

11.7± 

0.54
 c
 

14.9± 

0.71
 a
 

14.89± 

0.34
 a
 

 

Values in each column which have different letters are significantly different 

(p<0.05). 
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Table (5): Effect of flat bread and that fortified with moringa 

powder and oil on feed intake and body weight gain % in rats 

 

Parameters 

 

 

Groups 

Feed intake 

g/day/rat 

Body weight gain 

  

% 

Group1 (-ve) 15.67± 

0.817 
a
 

23.67± 

1.54 
a
 

Group 2 (+ve) 11.33± 

0.585 
c
 

17.37± 

0.97 
d
 

Group 3 14.67± 

0.605 
b
 

19. 88± 

1.496 
b
 

Group 4 14.75± 

0.758
 b
 

24. 27± 

1.246 
c
 

Group 5 14.51± 

0.615 
b
 

34. 99± 

0.995 
b
 

Group 6 14.60±  

1.67
 b
 

36.01± 

 2.91
 b
 

Group 7 14.40±  

1.67
 b
 

45.40±  

1.67
 b
 

 

Values in each column which have different letters are significantly different 

(p<0.05). 
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Table (6): Effect of flat bread and that fortified with moringa 

powder and oil on kidney function in rats 

 

                       

Parameters 

 

Groups 

Uric acid 

mg/dl 

Creatinine 

mg/dl 

Urea  

mg/dl 

Group1 (-ve) 2.53± 

 0.78 
e
 

1.16± 

 1.18 e 

27.88± 

4.72 e 

Group 2 (+ve) 5.20± 

0.52 
a
 

5.62± 

2.47 
a
 

39.93± 

3.20 
a
 

Group 3 3.79± 

0.72 
b
 

3.87± 

1.32 
b
 

34.14± 

3. 29 
b
 

Group 4 2.82± 

0.57 
c
 

2.83± 

1.25 
c
 

31.17± 

3.59 
c
 

Group 5 2.72± 

0.93 
d
 

2.72± 

1.15 
d
 

30.21± 

3.43 
d
 

Group 6 2.65± 

0.14 
d
 

2.65± 

0.13 
c
 

31.90± 

2.38 
c
 

Group 7 2.91± 

0.16 
c
 

2.89± 

0.17 
d
 

34.39± 

4. 48 
b
 

Values in each column which have different letters are significantly different 

(p<0.05). 
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Table (7): Effect of flat bread and that fortified with moringa 

powder and oil on the activity of liver enzymes in rats 

 

Parameters 

Groups 

AST 

 (Iu/l) 

ALT 

 (Iu/l) 

ALP 

(Iu/l) 

Group1 (-ve) 53.80±2.11 
e
 25. 21±1. 78 

e
 66. 26±3.97 

e
 

Group 2 (+ve) 93.57±5.58 
a
 52.86±3. 27 

a
 114.39±6.49 

a
 

Group 3 89.86±4.75 
b
 44.76±3. 13 

b
 99.33±3.65 

b
 

Group 4 79.08±4.28 
c
 42. 03±3.43 

b
 
c
 86.74±5.649 

c
 

Group 5 66.82±3.02 
d
 39. 75±2.14 

c
 72.89±2.622 

e
 

Group 6 69.08±4.28 
d
 37. 83±3.43 

d
 76.74±5.649 

d
 

Group 7 79.82±3.02 
c
 39. 69±2.14 

c
 91.86±2.622 

b
 

Values in each column which have different letters are significantly different (p<0.05). 

AST: Aspartate aminotransferase.           ALT: Alanine aminotransferase       ALP: Alkaline 

phosphatase 

  

 

 

 

Table (8): Effect of flat bread and that fortified with moringa 

powder and oil on serum lipid profile in rats 

 
Parameters 

 

 

Groups 

TC 

mg/dl 

TG 

 mg/dl 

HDL-c 

mg/dl 

LDL-c 

mg/dl 

Group1 (-ve) 101.21± 24.33 f 51.03±12.62 f 36.86±3. 11 a 59.75±13.43 e 

Group 2 (+ve) 146.19± 27.12 a 129.43±24.82 a 24.58±2.54 d 129. 12±23.43 a 

Group 3 126.27±26. 54 b 101.27±23.03 b 34.97±2.66 b 88.06±11. 37 b 

Group 4 117.14±27.65 c 86.17±24.34 c 33.60±1.93 b 67. 46 ±12.36 c 

Group 5 105.48±4. 28 d 64.324±3.083 e 32.02±2.76 c 62.58 ±1.76 d 

Group 6 103.27±4. 54 e 56.194±3.456 f 31.97±2.75 c d 61.06± 0. 37 d 

Group 7 110.48±19.31 c d 74.19 ±12.05 d 33.39±2.08 b 63.78 ±14.06 c 

Values in each column which have different letters are significantly different (p<0.05). 

TC: Total Cholesterol.        TG: Triglycerides.             HDL-c: High density lipoprotein.              LDL-C: Low 

density lipoprotein.  
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Table (9): Effect of flat bread and that fortified with moringa 

powder and oil on sexual hormonal parameters in rats 

Parameters 

 

 

Groups 

T 

 

ng/mL 

FSH 

 

ng/mL 

LH 

 

ng/mL 

Group1 (-ve) 25.2±1.7 
a
 150.38±0.75 

a
 4.47±0.76 

a
 

Group 2 (+ve) 12.03±2.01 
e
 91.17±0.55 

e
 1.35±1.16 

e
 

Group 3 17.12±13.01 
d
 119.98±0.65 

d
 2.22±0.96 

c
 

Group 4 19.33±14.81
c
 129.42±0.80 

c
 2.47±0.52 

b
 

Group 5 21.01±14.10 
b
 134.61±0.09 

b
 2.54±0.37 

b
 

Group 6 22.81± 19.64 
b
 135.59±0.80 

b
 2.59±0.96 

b
 

Group 7 23.25±28.3 
b
 132.73±0.68 

b
 3.48±0.52 

b
 

Values in each column which have different letters are significantly different (p<0.05). 
T: testosterone.                FSH: Follicle Stimulating Hormone levels            LH: Luteinizing 

hormone 

 

 

 

Table (10): Effect of feeding flat bread compatible moringa on 

antioxidant parameters in rats 

Parameters 

 

 

Groups 

Superoxide 

dismutase  

 

U/mL 

Total 

 antioxidants 

mmol/L 

Malondialdehyd

e  

mmol/L 

Group1 (-ve) 176.23±12.74 
a
 3.38±0.75 

a
 4.47±0.76 e 

Group 2 (+ve) 114.33±12.01 
d
 1.17±0.55 

d
 12.35±1.16 

a
 

Group 3 142.12±13.01 
c
 1.98±0.65 

c
 7.21±0.96 

c
 

Group 4 148.33±14.81
b c

 2.58±0.80 
b
 6.37±0.52 

b
 

Group 5 156.01±14.10 
b
 2.61±0.09 

b
 6.11±0.37 

b
 

Group 6 159.81± 19.64 
b
 2.69±0.80 

b
 6.21±0.96 

b
 

Group 7 147.25±28.3 
c
 2.59±0.68 

b
 6.47±0.52 

b
 

Values which don’t share the same letter in each column are  significantly different. 
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خبز ب عن السيسبالتين هالناتجتحسين  السمية الجنسية 

 جرذانال ورذكينجا علي الصاج المدعم بالمور

 2 المهيري فاروق هناءو  1على مناحى نزال الشمرى

 
 الكويت -لتطبيقى والتدريبالهئية العامة للتعليم ا–كلية التربية االساسية  –قسم االقتصاد المنزلي 1

 المنصورة جامعة   -النوعية التربية كلية  - المنزلي االقتصاد قسم2

 الملخص العربى

على السمية الجنسية الناتجة عن  اجالمورينبتأثير تدعيم خبز الصاج الى هدف هذه الدراسة ت

تقييم الخصائص الحسية والقيمة الغذائية وكذلك اجراء  على ذكور الفئران . سيسبالتيناالصابة بال

باضافة  المدعم  الصاج خبزة خبز الصاج وكذلك ينلعالتركيب الكيميائي المدعم و لخبز الصاج

التى اعطيت سيسبالتين المن بجرعة  سمية الجنسيةال من د واالقالل. للح وزيت المورينجامسحوق 

ذكور من خمسة وثالثين ستخدم فى هذه الدرسة ا (.فأركجم من وزن الملي / 12بنسبة )للفئران 

وتم حقن ، سالبة  ضابطةالمجموعة األولى ، (5إلى سبع مجموعات )ن =  الفئران وقد قسمت الى 

ة دراسلسمية الللحث على بالسيسبالتين عن طريق الحقن داخل تجويف البطن  المجموعات الست 

. موحبة ضابطة ى الوجبة القياسية كمجموعة ( عل2المجموعة )تغذية وقد ،  فئرانعلى ال تأثيرها

مع خبز  تغذت على الوجبة القياسية( 3المجموعة )باقى المجاميع المعالجة فقد قسمت الى :  أما 

تغذت على الوجبة القياسية مع  ( 5و4)المجموعات  ، ٪ دقيق القمح(100) الصاج بدون تدعيم 

أما المجموعات على التوالي. مورينجا من مسحوق ال٪ 15و  ٪10بنسبة  خبز الصاج المدعم 

ملى من زيت  10ملى   و 5( تغذت على الوجبة القياسية مع خبز الصاج المدعم  بنسبة 7و6)

الصاج خبز ب المعالجة الفئران مجموعات دراسة أن النتائج أظهرت .المورينجا على التوالي 

 ,T FSH,الهرومونات مستوى في  ملحوظ بشكل ا انخفاضجالمورينوزيت مسحوق المدعم ب

LH  مجموعات الفئران المعالجة واوضحت النتائج ايضا  . مقارنة بالمجموعة الضابطة الموجبة

انزيمات ووظائف الكلى،  فى كال من  تحسن حدثا جالمورين وزيت مسحوقبخبز الصاج المدعم ب

له تأثيرا  رينجالمسحوق وزيت  المووبالتالى فان  .المضادة لألكسدة نشاط االنزيمات  والكبد 

يسبالتين فى واضحا فى مواجهة والوقاية من السمية  الجنسية الناتجة عن إستخدام الس

مصاحبًا للعالج مسحوق وزيت  المورينجا الدراسة الى امكانية استخدام ي ذكورالفئران. وتوص

 بالسيسبالتين.

 وتسمم الكلى  -للجنسيهالتسمم  – السيسبالتين –المورنجا المفتاحية: كلمات ال

 


