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ABSTRACT 

 
This study aimed to find out the effect of feeding some locally available and 

cheep plants as lettuce and garden rocket on some biochemical parameters in normal 
rats. After feeding normal rats the experimental diet for 28 days. The results obtained 
showed a gradual increase of relative liver, kidney and spleen weight. Rats fed the 
experimental diets presented a gradual decrease of total blood and liver cholesterol, 
triglycerides, phospholipids, free fatty acids and HDL-cholesterol, also a gradual 
decrease of AST, ALT and ALP levels was obtained. Blood creatinine, urea and 
glucose levels were also decreased. 

A slight increase of serum calcium, phosphorus, magnesium, zinc, iron, 
ferritin, blood hemoglobin and hematocrit was observed in rats fed the experimental 
diets. 

 

INTRODUCTION 
 

Lettuce (Lactuca Sativa) and garden rocket (Eurca sativa), are 
considered important parts of human diets. They could have  therapeutic and 
nutrient effect as they supply essential elements to human body. Vegetables 
are good sources of vitamins, minerals as well as fibers.  

Lettuce is used mainly  as an ingredient in green salads. Dark green 
leaves are good sources of vitamin A and C, iron, folic acid and calcium. 

Garden rocket is a green vegetable which has a favorable flavor and 
a good nutritional value. Haag and Minami (1988), reported that garden 
rocket leaves contain phosphorus, potassium, calcium. magnesium, sulphur, 
copper, iron manganese and zinc. 

 

MATERIALS AND METHODS 
 
Materials: 
 Samples of lettuce and garden rocket leaves were obtained from 
local market in Cairo. They were washed and dried overnight at 63؛C using a 
fan oven and powdered.  
 
Methods: 
1-  Chemical analysis: 
 Moisture, protein, fat, ash were determined according to A.O.A.C. 
(1990), crude fiber by Pearson (1971), carbohydrate and energy value by 
F.A.O. (1982). Iron, calcium, sodium and potassium were determined by the 
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method of Jorhem (2000). Phosphorus and vitamin C were estimated by the 
method of Ronald and Ronald (1991). Extraction of liver lipids was done 
according to Bligh and Dyer (1959). 
 
2-  Biochemical analysis: 
 Cholesterol and HDL-cholesterol were determined according to 
Richmond (1973), triglycerides by method of Young  and Pestaner (1975), 
phospholipids and free fatty acids by the method of Richard et al, (1974), 
AST and ALT were estimated by method of Reitman and Frankel (1957), ALP 
by Haussement, (1977). Creatinine was estimated by the method of Henry, 
(1974), urea by the method of Patton and Crouch (1977). 

Serum ferritin was determined by Cook et al. (1974), hemoglobin by 
the method of Bernard (1965), hematocrit by the method of Mc-Inory (1954) 
and blood glucose by the method of Trinder, (1969). 
 

Biological experiment: 
  50 weaning male albino rats (Sprague Dawley strain) of an average 
weight 40-50 gram and age 28 days. Rats were divided into 10 groups, 5 rats 
in each group and fed several diets for 28 days as follows: 
Group 1: Control, Fed control diet. 
Group 2: Fed control diet + 1 % lettuce powder. 
Group 3: Fed control diet + 2.5 % lettuce powder. 
Group 4: Fed control diet + 5 % lettuce powder. 
Group 5: Fed control diet + 1 % garden  rocket powder. 
Group 6: Fed control diet + 2.5% garden  rocket powder. 
Group 7: Fed control diet + 5% garden  rocket powder. 
Group 8: Fed control diet + 1% of mixture powder. 
Group 9: Fed control diet + 2.5% of mixture powder . 
Group 10:Fed control diet + 5% of mixture powder . 
* Mixture: consists of equal parts of lettuce and garden rocket powder. 

 
The composition of the control diet. 
Casein    11.9   gram (for 10% protein). 
Corn oil    10  "  
* Salt mix.    4  " 
** Vit. Mix    1  " 
Choline chloride   0.2  " 
Corn starch   72.9  " 

*      Salt mixture was prepared according to Hegested et al, (1941). 
**    Vitamin mixture was prepared according to Bunce and Bloomer, (1972). 
N.B. Lettuce, garden rocket or their mixture were added to the control diet at the expense 

of starch. 

 

RESULTS AND DISCUSSION 
 

Approximate chemical composition of lettuce (L), garden rocket (GR) 
and the mixture (M) consists of equal parts of (L) and (GR) is presented in 
table (1). 
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The obtained results approximately agree with those of Agriculture 
Handbook No. 8, 1963 and approximately parallel those investigated by pellet 
and Sossy, 1970, with few exceptions. Our results are more or less 
concordant to data of Nutrition Institute, Food composition Tables, (1996) and 
approximately like ASRT, (1997) data , except mineral variations. 

The effect of lettuce (L), garden rocket (GR) and their mixture (M) on 
relative weight organs of experimental rats is illustrated in table (2). It could 
be noticed that there was gradual increase of liver weight, kidney weight and 
spleen weight with the increase of feeding supplement (L), (GR) or (M). 

The data are in accordance with the results obtained by Abo-Shadie, 
(2002) who reported a significant increase of relative liver weight of rats fed 
diet containing 2% garlic. The results are also coinciding with those of El-
Sayed, (2001) who reported a significant increase in relative liver weight of 
rats fed diet containing 5% p. aleracea leouces and he suggested that this 
may be due to the liver content of lipids. 

 Table (3) indicates the effect of feeding different levels of (L), (GR), 
or their (M), on blood lipids profile in normal rats. The data show a gradual 
decrease in the level of serum total cholesterol, triglycerides, phospholipids 
and free fatty acids, decreased gradually with the increase of feeding 
supplement of (L), GR) or (M). HDL-cholesterol showed a gradual increase 
as the feeding supplement of (L), (GR) on (M) increased. 

Liver lipids followed the same manner as serum lipids as shown in 
table (4). 

These results are in good agreement with El-Adawi, (1997) who 
recorded highly significantly reduction in serum total cholesterol and 
phospholipids with dietary fiber sources. Thus the overall effect of fiber   is to 
reduce the blood levels of cholesterol and triglycerides as reported by 
Ensminger et al., (1995). 

The data of the present work indicated that there was a gradual 
decrease of the AST, ALT and ALP levels with the increased level of (L), 
(GR) and (M) concentration in the diet, as reported in table (5). The results 
are supported by the hypothesis of El-Missiry and El-Gindy (2000) that ESS 
oil may have favorable effects on liver damage produced by the generation of 
free radicals. 

Table (6) represents the effect of feeding different levels of (L), (GR) 
and (M) on kidney function. There is a gradual decrease of serum creatinine 
and serum urea accompanied with the increase of the feeding supplement of 
(L), (GR) and (M). Our results disagree with El-Adwi, (1997) who reported no 
significant difference in creatinine between (L) treatment at the two tested 
levels (5 and 10%) and control, on the other hand El-Sayed, (2001) found a 
significant decrease of creatinine in diabetic rats with the supplement of 
different levels p. Oleracea leaves. 

The effect of feeding different levels of (L), (GR) or (M) on serum 
mineral profile is shown in table (7). Data obtained show a gradual increase 
of serum calcium and a slight increase of serum phosphorus, serum 
magnesium and serum zinc as the supplement level increased. Table (8)  
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illustrates the effect of feeding different levels of (L), (GR) or (M) on 
iron indices in normal rats.  
Data showed a gradual elevation in iron and ferritin levels with the increase of 
supplement level. Hemoglobin and hematocrit levels ameliorated gradually 
with the increase of supplement level in the diet.  
Contradicting our results Cook et al,( 1983) showed a lower iron absorption in 
normal human subjects fed high fiber meals than those fed low fiber meals.  
Our data is in accordance with El-Adwi, (1997). He reported that tomatoes 
and (L) highly significantly increased hemoglobin and hematocrit values. 

Table (9) shows the effect of feeding different levels of (L), (GR) or 
(M) on blood glucose level. After feeding 4 weeks, blood glucose decreased 
irregularly with the increase of experimental supplement level. Brighenti et al., 
(1995) suggested that salad decreasing containing 100 g. of sliced (L) with 
liver oil and vinegar has a significant glycaemic effect in normal subjects 
which coincides with our findings. Roman et al., (1995) reported a glycemic 
decrease caused by (L) lactuca sativa var. romana, prepared tradionally, but 
it was not significant. 
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 تأثير تغذية الخس والجرجير على بعض المؤشرات الحيوية:

 الفئران الاصحاء  -1
 ** شريف صبري رجب و *احمد محمد اهاب حجازي

 *    قسم الصناعات الغذائية ـ كلية الزراعة ـ جامعة القاهرة.
 طعمة ـ كلية الاقتصاد المنزلي ـ جامعة المنوفية.**  قسم التغذية وعلوم الأ

 

 سددب انددأث تددغذن  تعلنددب اودد    صةدد ث ن  صن ددب   ددذ ث  ذدد    صدد  تهدد ه هددلد     
ث  ج جن  ثانأث تغذن هأ على او     ؤش  ن   حنثنب فى   فئ  ث  لا حأء. او  تعلنب   فئ  ث اهلد 

 نث أ أظه ن   نتأئج  أ نلي: 82  صة ث ن    ة 
 زنأ ة ت  نحنب فى  ثز ث   كا  ث  كلي ث  طحأ . -1
  كث نسددت ث    كلددي ث  جلسددن ن  ن   ذاذنددب ث  فسددفث نا  ن ث لاح ددأ  نصفددأ  تدد  نجي فددى   -8

    هننب   ح ة اننأ ز      كث ست ث  عأ    كذأفب فى ك   ث    م ث  كا .
 . AST, ALT, ALPك أ ح ث  نصفأ  ت  نجي فى  نزن أن   كا   -3
 م فى نهأنب   تج اب.اأ نساب  لك نأتننث ث  نث نأ ثجلثكثز    م فق  ح ث  نصفأ  فى  ستث ه -4
أظه ن   نتأئج زنأ ة اسنطب فى ت كنز ك   ث   كأ سنثم ،    عنسنثم ،   فسفث  ،   زنك ،   ح ن   -5

 ث  ف نتنث فى        م.
 ك أ  ظه ن   نتأئج زنأ ة ت  نحنب فى نسب   هن ثجلثانث ، ث  هن أتثك نن فى  م   فئ  ث. -6

`  
 



J. Agric. Sci. Mansoura Univ., 30 (1):195 - 204, 2005 

 
Table(1): Approximate chemical composition of  lettuce ( L) , garden rocket(GR) and mixture of equal parts of                 

lettuce and garden rocket (M) . 
Sample 
(100 g) 

Scientific Name Water  
g% 

Prot  
g% 

Fat  
g% 

Ash  
g% 

Fiber  
g% 

CHO 
g% 

E   
Kcal 

Na 
mg/100 g 

K   
mg/100 g 

Ca  
mg/100 g 

Fe  
mg/100 g 

P  
mg/100 g 

V.C  
mg/100 g 

L Latuca Sativa 94.3 1.3 0.2 1.0 0.5 2.7 18 9.4 276.5 36.7 2.0 26.5 8.0 
GR Eruca Sativa 89.2 2.4 0.5 1.7 1.0 5.2 35 31.5 256 121.8 7.7 37.6 134 
M Mix. of equal parts of L 

&GR 
92.1 1.9 0.4 1.3 0.7 3.6 26 21.2 270.4 80.2 4.9 31.8 72.3 

 

Table (2) Effect of feeding different levels of lettuce , garden rocket or a mixture of equal parts of lettuce and garden 
                rocket on relative weight of the organs in normal rats. 
Parameter 
(g/100) 

Control 
group 

Lettuce feed level Garden rocket feed level Mixture feed level 
1% 2.5% 5% 1% 2.5% 5% 1% 2.5% 5% 

LW/BW 2.03 ±0.04a 2.12± 0.01b 2.24± 0.02c 2.31± 0.02c 2.22± 0.02b 2.32± 0.02c 2.43± 0.03d 2.34 ±0.01b 2.36± 0.01b 2.47± 0.02c 

KW/BW 1.14 ±0.02a 1.22± 0.03b 1.30± 0.01b 1.35 ±0.02c 1.29± 0.02b 1.36± 0.02c 1.44± 0.03c 1.35± 0.03b 1.39± 0.01b 1.48± 0.02c 

SW/BW 0.34± 0.02a 0.37iQ .01a 0.41 ±0.01b 0.44±0.03b 0.41± 0.02b 0.45 ±0.02b 0.49± 0.02c 0.44±0.02fa 0.48± 0.03b 0.53± 0.03c 

Mean ±SE.     Different letters on the numbers mean significant difference at P <0.05  
LW= Liver weight , KW= Kidney weight , SW= spleen weight , BW= body weight 

 
Table (3) : Effect of feeding different levels of lettuce , garden rocket or a mixture of equal parts of lettuce and garden  
                  rocket on blood lipid profile in normal  rats. 
Serum Lipids 
(mmol/l) 

Control 
group 

Lettuce feed level Garden rocket feed level Mixture feed level 

1% 2.5% 5% 1% 2.5% 5% 1% 2.5% 5% 

Total cholesterol 2.81±0.02 a 2.66± 0.01b 2.55±0.02c 2.40± 0.02d 2.54± 0.02c 2.39 ±0.01d 2.20± 0.01c 2.44± 0.01b 2.32± 0.01c 2.14± 0.02d 

Triglyceride 1.43± 0.01a 1.39± 0.01a 1.31± 0.01b 1.18± 0.01c 1.33± 0.03b 1.19 ±0.03c 1.11± 0.01c 1.30± 0.02b 1.12± 0.02c 1.07± 0.01d 

Phospholipids 1.35± 0.02a 1.29± 0.02a 1.18 ±0.02b 1.05± 0.01b 1.27± 0.01a 1.18± 0.01b 1.09± 0.03b 1.21± 0.01b 1.15 ± 0.02c 1.04 ±0.02d 

Free fatty acids 1.56± 0.02a 1.43± 0.01a 1.32 ±0.01b 1.21 ±0.01c 1.44± 0.01a 1.31± 0.02b 1.19 ±0.02a 1.37± 0.02b 1.25± 0.03b 1.12 ±0.01c 

HDL cholesterol 0.91±0.01a 0.92± 0.01a 0.94± 0.02a 0.97± 0.02b 0.93± 0.02a 0.95± 0.03a 0.98± 0.03b 0.95 ±0.01a 0.96  ±0.01b 0.99± 0.01b 

Mean ± SE    Different letters on the numbers mean significant differences at P < 0.05 

Table (4): Effect of feeding different levels of lettuce , garden rocket or a mixture of equal parts of lettuce and garden  
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    rocket on liver lipid profile in normal  rats. 

Serum Lipids (mmol/l) 
Control 
group 

Lettuce feed level Garden rocket feed level Mixture feed level 

1% 2.5% 5% 1% 2.5% 5% 1% 2.5% 5% 

Total cholesterol 7.5±0.02 a 7.2± 0.01a 6.8±0.03b 6.6± 0.01b 7.1± 0.01a 6.7 ±0.02b 6.3± 0.02b 6.8± 0.01b 6.4± 0.02b 6.0± 0.04b 

Triglyceride 10.2± 0.02a 10.0± 0.01a 9.8± 0.03b 9.7± 0.02b 10.0± 0.01a 9.8 ±0.02b 9.6± 0.01b 10.0± 0.03a 9.5± 0.03b 9.3± 0.01b 

Phospholipids 14.3± 0.04a 14.1± 0.02a 13.8 ±0.01b 13.6± 0.01b 14.0± 0.01a 13.8± 0.02b 13.3± 0.02b 13.8± 0.01a 13.6 ± 0.04b 13.1 ±0.02b 

Free fatty acids 4.8± 0.01a 4.5± 0.02a 4.3 ±0.01b 4.0 ±0.01b 4.6± 0.01a 4.5± 0.03a 4.3 ±0.02b 4.4± 0.02a 4.2± 0.03b 4.0 ±0.02b 

HDL cholesterol 0.72±0.01a 0.73± 0.02a 0.74± 0.03a 0.74± 0.01a 0.74± 0.02a 0.75± 0.02a 0.75± 0.01a 0.75 ±0.01a 0.76 ±0.02a 0.77± 0.02b 

Mean ± SE                
Different letters on the numbers mean significant differences at P < 0.05 

 
 
Table (5) : Effect of feeding different levels of lettuce , garden rocket or a mixture of equal parts of lettuce and garden 

                  rocket on liver fun ctions in normal  rats. 
Parameter Control 

group 
Lettuce feed level Garden rocket feed level Mixture feed level 

1% 2.5% 5% 1% 2.5% 5% 1% 2.5% 5% 

AST (U/L) 24.1±0.21a 23.1± 0.15a 21.1±0.11b 20.1± 0.35b 23.1± 0.50a 21.1 ±0.40b 20.1± 0.52b 22.3± 0.50a 20.3± 0.20b 19.1± 0.25b 

ALT ( U/L) 19.8±1.00a 19.2± 1.22a 18.8± 2.20b 18.6± 3.25b 19.1± 2.20a 18.8 ±1.12b 18.4± 2.11b 19.2± 2.20a 18.7± 1.25b 18.2± 2.10b 

ALP ( U/L) 80.1± 3.31a 80.1±3.22a 77.1 ±1.17b 74.1± 3.43c 80.1± 3.33a 78.1± 2.30a 73.1± 4.37b 79.5± 3.33a 76.2 ± 1.45b 72.3 ±3.25c 

Mean ± SE     
Different letters on the numbers mean significant differences at P < 0.05 
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Table (6): Effect of feeding different levels of lettuce , garden rocket or a mixture of equal parts of lettuce and garden 
                 rocket on kidney functions in normal  rats. 
Parameter  
(mg/100 mL) 

Control 
group 

Lettuce feed level Garden rocket feed level Mixture feed level 

1% 2.5% 5% 1% 2.5% 5% 1% 2.5% 5% 

Creatinine 0.65±0.0.3a 0.64± 0.1b 0.62±0.20a 0.60± 0.1b 0.65± 0.1a 0.62 ±0.3a 0.59± 0.2b 0.62± 0.2a 0.60± 0.1b 0.56± 0.1b 

Urea 36.20 ±0.2a 35.12 ±0.2a 33.20 ±0.2a 31.31 ±0.1b 36.10 ±0.2a 33.10±0.2a 30.10 ±0.4b 34.20±0.3a 31.20± 0.1b 30.20± 0.2b 

Mean ± SE         
Different letters on the numbers mean significant differences at P < 0.05 

 
Table (7) : Effect of feeding different levels of lettuce , garden rocket or a mixture of equal parts of lettuce and garden 
                   rocket on liver functions in normal  rats. 
Serum 
mineral  

Control 
group 

Lettuce feed level Garden rocket feed level Mixture feed level 

1% 2.5% 5% 1% 2.5% 5% 1% 2.5% 5% 

Ca (mmol/L) 1.9±0.01a 2.1± 0.03a 2.2±0.01b 2.3± 0.02b 2.2± 0.01b 2.3 ±0.01b 2.4± 0.03c 2.3± 0.01a 2.3± 0.01b 2.5± 0.03c 

P(mmol/L) 0.71±0.02a 0.72± 0.3a 0.74± 0.1a 0.78± 0.03b 0.73± 0.4a 0.76 ±0.2b 0.79±0.3b 0.76± 0.4b 0.79± 0.2b 0.82± 0.3c 

Mg(mmol/L) 0.71± 0.02a 0.73±0.03a 0.74± 0.01a 0.78± 0.03b 0.72± 0.02a 0.74± 0.01a 0.78± 0.02b 0.76± 0.02a 0.77 ± 0.01b 0.80 ±0.02c 

Zn(umol/L) 13.4± 0.2a 13.6 ±0.1a 13.8 ± 0.2a 14.2 ±0.01b 13.8±  0.2a 13.7 ± 1.01a 14.3 ±1.3b 14.2 ±0.3b 14.5±1.01 b 14.8 ±1.0c 

Mean ± SE 
Different letters on the numbers mean significant differences at P < 0.05 
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Table (8): Effect of feeding different levels of lettuce , garden rocket or a mixture of equal parts of lettuce and garden  
     rocket on iron indices  in normal rats. 

Iron 
Indices 

Control 
group 

Lettuce feed level Garden rocket feed level Mixture feed level 

  1% 2.5% 5% 1% 2.5% 5% 1% 2.5% 5% 

Serum Fe (Ug/dl) 60.2±3.3 a 62.15±2.0a 64.10±4.5b 67.29±1.5 c 63.30± 2.3a 66.4 ±2.3b 69.14± 2.5 64.15± 2.3b 67.3± 2.33b 71.25± 1.1c 

Serum ferritin(Ug/l) 50.6±4.8 a 51.8± 2.3a 52.2±1.5 b 52.8± 2.0b 52.3± 2.2a 52.9 ±1.1b 53.1± 2.7 53.8± 2.6a 54.3± 1.0b 54.9± 1.5 

Hemoglobin (g/L) 11.6± 0.2a 11.6± 0.1a 11.8 ±0.2a 11.9± 0.1a 11.9± 0.3a 12.1± 0.2b 12.4± 0.4 11.8± 0.3a 12.2 ± 0.2b 12.6 ±0.4b 

Hematocrit (%) 38.5±1.2  a 38.8±1.1 a 38.9 ±1.7a 39.0 ±1.0b 38.8±2.2 a 38.9± 1.0a 39.3 ±2.20 38.9± 3.13a 38.9±2.0 a 39.7 ±1.0b 

Mean ± SE 
Different letters on the numbers mean significant differences at P < 0.05 

 
Table (9): Effect of feeding different levels of lettuce , garden rocket or a mixture of equal parts of lettuce and garden  

    rocket on blood glucose level ( mg/dl)  in normal rats. 
Intervals 
(week) 

Control 
group 

Lettuce feed level Garden rocket feed level Mixture feed level 

1% 2.5% 5% 1% 2.5% 5% 1% 2.5% 5% 

1st  week 98.5±3.5 a 98.4± 2.1a 92.5±3.5a 90.4±2.4 a 95.4± 3.2a 89.5 ±3.0a 84.2± 2.1 93.2± 1.3a 87.4± 2.5a 80.3± 1.5a 

2nd week 92.2±1.8a 91.4± 3.7a 90.4±2.4a 92.4±2.5 a 90.1± 2.4a 90.3 ±2.5a 90.1±2.3a 88.1± 3.2a 88.2± 1.0a 87.2± 1.5a 

3rd week 88.5± 2.6a 85.5± 1.5a 86.3 ±1.5a 84.3± 2.5a 84.2± 3.2a 80.5± 1.2a 84.2±1.5a 81.4±3.5a 78..5± 1.5a 81.2 ±3.6a 

4th week 86.9±3.3a 84.3±2.4 a 84.4 ±2.6a 80.2 ±1.2a 85.7± 1.5a 80.2± 2.5a 78.2 ±2.0a 80.4± 1.0a 77.1±3.3 a 75.5 ±3.5a 

Mean ± SE 
Different letters on the numbers mean significant differences at P < 0.05 

 


