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Abstract
The present study concerns the use of rapeseed (Brassica napus) and watercress (Eruca sativa) seeds commonly major consumed

vegetables in food items as natural source of diets. To examine their effects on growth rate, nutritive values hypocholesterolemic diet
fed rats, lipidemic, two groups of seven adult male albino rats were fed high-cholesterol diet supplements with 100 g/kg rapeseed
(Brassica napus) and watercress (Eruca sativa) seeds (HCD-R and HCD-W respectively) for 8 weeks compared to high-cholesterol diet

fed rats (HCD). Chemical analyses of the rapeseed (R) and watercress (W) seeds revealed differences between the ratios of protein
(20 - 23%), lipid (28 - 33%), carbohydrate (36 - 43%) and phenolic constituents (2 - 3%). Rats fed with both experimental diets

containing 100 g/kg diet of R and W seeds (HCD-R and HCD-W respectively), exhibited a higher significant increase in body weight

gain, food intake and digestibility (Dapp) throughout the feeding period (2 - 8 weeks). Insignificant changes in feed efficiency (FE)
and food conversion efficiency (FCE) were observed. Both experimental diets (HCD-R and HCD-W) evidence lowering effects in the
levels of total lipids, total cholesterol, LDL-C and triglycerides in sera of rat as compared to control diet fed rats (HCD). The HCD-R

and HCD-W diet (100 g/kg) had also a lowering effect on hepatic total lipids, total cholesterol, triglycerides and cholesterol ester

levels. Highly significant increase in HDL-C was observed in the liver of rats fed HCD-R diet than those received HCD-W and HCD fed

rats. According to these observations, the use of rapeseed (Brassica napus) and watercress (Eruca sativa) seeds can be recommended
as natural sources for improving nutritional values of food supplements used as hypolipidemic agent and may be treated heart and
cancer diseases.
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Introduction
Foods are important for people life on the earth includes different sources of food ingredients having many molecules used for diges-

tion and absorption in small and large intestine of human and animals. The different components of food ingredients are complex and

vary, used as substrate for fermentation activity of microorganisms in large intestine which can increase their beneficial effects on digestion, absorption and assimilation of food materials in small and large intestine of human and animals [1-3]. Plant foods containing different ingredients known for improving human health and may be responsible for mediating these health effects [3,4]. Protein, carbohydrate
and lipid were found to be major components of different foods item in most diets. Diets rich in fruits, vegetables and grain have proved

to be effective in reducing the incidence of most diseases as cancer, coronary heart disease, cardiovascular disease, atherosclerosis and

hyperlipidemia were reported by several investigators [5-8]. Various food having bioactive molecules were found to be complex in digestion and absorption, resulting changes in nutritional, biochemical and physiological activities [4,9-12] found increase in body weight gain,
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food consumption, digestibility and growth rates in rats. Several studies have shown the beneficial effects of supplementing the rat diets
[4,11], reported that the diet components can be used as hypocholesterolemic and hypolipidemic agents [12,13]. Among ancient people,

plants were found to be used in food pharmaceutical and in medicine [14,15]. Plant seeds were considered as origin and major part of
plants containing different chemical compounds, showed increases in recent years in functional food and in medicine [2,15-17]. Recent

study used different plant seeds as food ingredients in diets of rats [18-21], evidence the and safflower seed constituents have nutritional

quality and health benefits. Other studies used different seeds in diet supplements [13,17,18,21] showed seeds were found to be induced
changes in nutritional and hepatic enzyme activities in rats. Plant seeds pumpkin and flax seed have rich nutritional and nutraceutical

components used for protection against some diseases and health benefits [4,15]. Other investigators [22-25] provided evidence that the

consumption of some constituents of plant seed results in treated and protection against chemically induced colon and hepatocellular
carcinoma. Other studies indicated some seeds intake have effects on biochemical parameters resulting in protection and treatment of diabetes [26], cardiovascular [18] and other various diseases [27-29]. Different compounds were detected in plant seed used as antimicro-

bial, antiviral, anticancer and [8,20,28]. Many investigators [16,24,30] reported the plant seeds phytochemicals containing diets showed

chemopreventive, antioxidant, anticancer and cytotoxic properties [31], may contribute to health-promoting effects [21,16] and could be

used in preventive strategies to reduce the risk and inhibit or retard the development of chronic diseases ]15,32,33]. Seeds were found to
be contains fatty acids, phenolic and flavonoid compounds are responsible for biochemical and physiological effects leads to improve the

health state of humans [25,34]. Several studies on plant seeds rich in polyphenols showed physiological and biological activities and have
interest in food chemistry, pharmaceutical and in medicine [8,15,35-38] indicated the seeds rich in flavonoids content have protection

effect against some diseases. Rapeseed (Brassica napus) and Watercress (Eruca sativa) seeds are commonly used as food or in medicine
and consider a good sources of diet health-promoting ingredients contains fatty acids, phenolic and flavonoid compounds have different
biological properties [23,37,39]. Current research in the field of food chemistry, pharmaceutical and drug therapy were done used pant

seeds as a novel natural sources for production of functional food and drugs used for treatment different diseases in human and animals

[13,17,21,31]. The present investigation was designed to investigate the effect of plant seeds (Brassica napus and Eruca sativa) containing
diet for hypolipidemic produced when rats were fed high-cholesterol diet. Growth rates, nutritional and biochemical parameters were
determined in the present study using male albino rats.

Materials and Methods
Materials
Seed samples

Fresh samples rapeseed (Brassica napus) and watercress (Eruca sativa) seeds obtained from local market here in Egypt, cleaned care-

fully with tap and distilled water, stored at 4°C till used.
Methods

Sample preparation
Dry of rapeseed (Brassica napus) and watercress (Eruca sativa) seeds samples separately were done [40], then ground to fine powders,

keep in polyethylene bags and stored at room temperature until uses.
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Chemical analysis
Brassica napus and Eruca sativa seed powder were used for determination of total carbohydrate [41], protein [42], total lipid [43,44],

phenolic [45] and flavonoid [46]. Phenolic content was expressed as mg of Gallic Acid Equivalents (GAE). Flavonoid was measured as mg

Catechin Equivalents (mg CE) by aluminum chloride colorimetric assay [47]. Triplicate samples of each test used and the mean values
were calculated.
Diets

The composition of diets is shown in table 1. The control diet was high cholesterol diet (HCD) and the two experimental diets were

supplemented with 10% (100 g/kg diet) of rapeseed (R) and watercress (W) seeds (HCD-R and HCD-W) respectively (Table 1).
Animal

Eighty-four male albino rats (Rattus norvgicus), 6 weeks of age, weighing about 108 ± 1.5g were purchased from the Egyptian Organi-

zation for Biological products and Vaccines and fed with a commercial diet for a period of two weeks. The 84 rats were divided into three

groups (28 rats/group), individually housed in wire screen cages. The first group was fed seed powder-free diet (HCD) used as control
diet and the other two groups (HCD-R and HCD-W) received one of the two experimental diets containing 100 g/kg of R and W seeds

powder respectively as described in table 1. Rats were fed free access diets and tap water for 8 weeks feeding period. The animal room
was temperature controlled (25 ± 1°C) and had a12-hour light-dark cycle. Every two weeks of experimental period (8 weeks), 7 rats from
each group were weighed and recorded. Experimental protocol was done according to the method described previous [1,6,48,49].
Components (g/kg diet)

HCD

HCD-R

HCD-W

Starch

575.00

530.40

523.60

Sucrose

50.00

50.00

50.00

Cellulose

50.00

50.00

50.00

Casein

200,00

177.40

179,80

Vitamin mixture*

20.00

20.00

20.00

Maize oil

Mineral mixture*
Cholesterol
Cholic

Rapeseed (R)

Watercress (W)

50.00

40.00
10.00
5.00
0.00
00.0

17.2

40.00

10.00
5.00

100.00
-

21.6

40.00

10.00
5.00
-

100.00

Table 1: Composition of hypercholesterolemic diet (HCD) and two experimental diets containing
the two seed powder (HCD-P and HCD-C).
Johnson and Gee, (1986)*. Council of European Communities (1986).
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Rat faeces were collected daily throughout the feeding period (8 weeks) and dried in an oven at 105°C, weighed and tested for nitrogen

content. Weight gain, food intake, protein efficiency ratio (PER), feed efficiency (FE), apparent digestibility (Dapp) and food conversion
efficiency (FCE) were calculated every 2 weeks of 8 feeding [6,48].
Biochemical assays

Blood samples were draw from the retroorbital venous plexus with heparinized capillary tubes every two weeks over the feeding

period (8 weeks). Plasma was separated by centrifugation at 4000 rpm for 20 min using cooling centrifuge (Sigma 2K15). Separated

plasma were used foe determination of total lipids [50], total cholesterol [51], high density lipoprotein cholesterol (HDL-C), low density
lipoprotein cholesterol (LDL-C) and triglycerides [52]. Plasma phospholipids were determined according to the method of Takayama., et
al [53]. Free cholesterol and cholesterol esters were also estimated [54].
Statistical

Statistical analyses were performed using student t-test [55]. A difference of P < 0.05 and P < 0.01 were considered significant (*) and

higher significant (**) between rats fed rapeseed (Brassica napus) and watercress (Eruca sativa) seeds containing diet (HCD-R and HCDW) and those fed hypercholesterolemic diet (HCD).

Results and Discussion

Chemical composition of seeds
Brassica napus and Eruca sativa) seeds used in the present study were analyzed for chemical composition as illustrated in table 2. Dif-

ferent contents of protein, lipid, carbohydrate, phenolic, flavonoid and ash were estimated in both seed used in the present study. Higher

percentages of protein (22.6 and 20.2%) were found in Brassica napus and Eruca sativa respectively. The present results are closed related
to those of other investigators [21,56,57]. High protein content in Brassica napus and Eruca sativa seeds were obtained by other investigators [19,21,31,58], found the protein contents in some plant seeds was 21.7%. Lipid levels were found to be higher in Brassica napus

seeds (32.8%) than those of Eruca sativa (28.4%). Results in the present study are correlated to those found by several investigators
[18,31,33,56]. Other investigators [2,21,19,59] found lower lipid percentages in chick peas (20.8%), dill (18.2%) and coriander (16.4%)

seeds. Higher levels of carbohydrate were observed in Eruca sativa seeds (42.6%) than that of Brassica napus seeds (36.2%) which are
similar to obtained by other investigators [21,31,33,56]. Phenolic and flavonoid contents were estimated in Brassica napus and Eruca
sativa seeds as shown in table 2. Different variations were found between the two seeds with respect to their phenolic and flavonoid contents. The higher phenolic content was recorded in rapeseed and watercress (2.82 and 2.24 g% respectively). Our results of total phenolic
contents in both seeds used in the present study are higher than those reported previous [16,39,58] showed total phenolic content was

12.7 to 25.6 mg/100g in some plant seeds. Phenolic content was varied from 15.9 mg/g to 22.7 mg/g in different plant seeds which are
nearly similar to our results obtained (2 - 3%). Lower levels of phenolic contents (0.098 - 0.335 mg %) were observed in safflower and

dill seeds [31,56]. Phenolic compounds were determined in some seeds at the level of 0.44 mg/g by other investigators [37,39]. Higher
content of flavonoid level in Brassica napus (2.26 g%) than that of Eruca sativa seeds (1.88 g%). Our results are in a good agreement with

those reported by other investigators [21,31,39]. Alam [58] reported the flavonoid content in three samples of Eruca sativa seed was

ranged from 23 to 25% which are higher than our results of flavonoid content in Eruca sativa seeds. Several investigators [21,31,57] found

lowest flavonoid contents in chickpeas, safflower, dill and coriander seeds (0.2 - 0.4 mg/g). Differences were observed in compositions of

Brassica napus and Eruca sativa seeds may due to various environmental conditions as temperature and harvest season [19,21,60]. Thus,
seeds were used in the present study as diet supplements to study their activities in hypercholesterolemic rats.
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Rapeseed (Brassica napus)

Watercress (Eruca sativa)

Protein

22.6

20.2

Ash (%)

3.32

4.68

Lipid

32.8

Carbohydrate

28.4

36.2

Phenolic

42.6

2.82

Flavonoid

33

2.24

2.26

1.88

Table 2: Chemical composition of Rapeseed (Brassica napus) and Watercress (Eruca sativa) seeds (g/100g).
Mean values of three samples.
Diets and nutritional values
Experimental diets were incorporated in the form of powder and the rats were without ill-health throughout the feeding period (8

weeks). Generally, rats fed both experimental diets for 8 weeks exhibited a higher significant increase in some nutritional parameters
[10,61,62]. Weight gain, food intake and Dapp were significantly higher in the rats fed 2 experimental diets than those of rats fed seed freecontrol diet over the feeding period (2 - 8 weeks) as shown in table 3. No differences were observed in the values of PER, FE and FCE, when

rats received seed free-control diet (HCD) and both experimental diets (HCD- W and HCD-W respectively) as shown in table 3. It can be

observed that the diet containing watercress seed (HCD-W) had significant higher effect on weight gain and food intake more than that of
diet containing rapeseed (HCD-R). Results obtained in the present study are inconsistent to those reported in other studies [62,63]. Other

investigators [62,64] have previously reported the rapeseed and watercress had lowering effect on some nutritional parameters (food intake, FE, Dapp and FCE) and growth rate of rats [65]. Nutritional parameters-lowering effects of rats fed HCD-R and HCD-W supplemented

diets for 8 weeks feeding period were recorded (Table 3). Significant lower in body weight, food intake, FCE and Dapp values in rats received both HCD-R and HCD-W supplemented diets was observed over the feeding period (2 - 8 weeks), compared to that given seed free-

control diet [65,66]. It can be concluded, that these differences are related to the presence of different types and constituents in both seeds
supplemented as well as the level of 100 g/kg diet containing protein, lipid, carbohydrate, phenolic and flavonoids [18,24,67,37] reported
rapeseed and watercress were found to contains several phenolic compounds that contributed to the hypolipidemic and anticancer potentials. The values of PER, food intake and Dapp for rats given the 2 experimental diets were also higher than those mentioned previously

by other investigators [6,10,65]. Diets rich in polyphenolic compounds showed decrease in protein digestibility and inhibitory effects in
growth and food intake [47,68]. Other investigators found no effect in food intake and growth of several materials rich in polyphenols

[18,58,69]. The presence rapeseed and watercress of different phytochemicals and nutritional benefits of rapeseed and watercress seeds
make it a healthy diets that maintains the immunity and health of the body effective in cardiovascular problems [10,12,18].
Diets
Initial body weight
(g)
Weight gain (g)

Time

Control diet

In

Group

HCD-R diet group

HCD-W diet group

weeks

Mean ± SE

Mean ± SE

Mean ± SE

2

110.20 ± 0.70

109.80 ± 0.17

110.10 ± 0.84

4

108.62 ± 1.32

6

110.40. ± 0.86

4

24.60 ± 1.60

8

2

6
8

110.40 ± 1.20
12.10 ± 0.80

34.80 ± 1.80
40.96 ± 2.90

Experimental diets

110.95 ± 0.81
109.10 ± 1.02

111.11 ± 1.27

111.24 ± 0.80
110.90 ± 1.18

110.40 ± 1.51

14.92 ± 0.92**

16.40 ± 1.10**

48.40 ± 2.20**

52.82 ± 1.90**

28.86 ± 1.70**
40.20 ± 1.94**

30.46 ± 1.10**
44.40 ± 1.50**
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Food intake (g)

Protein efficiency
ratio (PER)
Feed efficiency (FE)

Apparent digestibility (Dapp)
Food conversion efficiency (FCE)

2

4
6

44.80 ± 2.20
76.38 ± 7.50

120.39 ± 9.60

58.16 ± 2.60**

84.80 ± 8.40**

128.26 ± 11.2**

56.16 ± 4.20**
88.70 ± 3.40**

130.92 ± 12.46**

8

130.83 ± 12.40

148.42 ± 13.50**

1156.80 ± 11.62**

6

2.20 ± 0.08

2.30 ± 0.06

2.18 ± 0.04

2
4
8

2.20 ± 0.10
2.18 ± 0.01

2.16 ± 0.12
2.18 ± 0.01

2.30 ± 0.01

2.20 ± 0.04

2.10 ± 0.03
2.18 ± 0.02
2.20 ± 0.02

2

0.30 ± 0.02

0.28 ± 0.02

0.30 ± 0.01

8

0.30 ± 0.02

0.26 ± 0.03

0.28 ± 0.02

4
6

0.28 ± 0.03
0.29 ± 0.01

0.28 ± 0.02
0.26 ± 0.04

0.29 ± 0.04
0.28 ± 0.02

2

90.80 ± 0.40

92.84 ± 0.22**

92.90 ± 0.26**

8

96.20 ± 0.26

98.18 ± 0.28**

98.80 ± 0.40**

4
6

2

4

6

8

92.60 ± 0.50
94.80 ± 0.32

29.11 ± 0.20

29.93 ± 0.54

94.80 ± 0.14**
96.40 ± 0.30**

28.98 ± 0.40

29.97 ± 0.88

28.99 ± 0.10

28.62 ± 0.62

29.00 ± 0.21

29.04 ± 0.46

94.82 ± 0.30**
96.96 ± 0.38**
28.27 ± 0.60

28.98 ± 0.44

29.88 ± 0.86

28.04 ± 0.91

Table 3: Initial body weight, weight gain, food intake, PER, FE, Dapp and FCE of rats fed seed-free
control and two experimental diets. (Mean values of 7 rats/each 2 weeks/group).
*: Significant (P< 0.05).
**: Highly significant (P<0.01)
Serum parameters

Serum lipid of the rats fed seed free-control and the 2 experimental diets are illustrated in table 4. The present results showed signifi-

cant increase in total lipid, LDL-C and triglycerides levels in rats fed seed-free control diet with increasing the feeding period (2-8 weeks),

particularly at 6, 8 weeks feeding. Serum total cholesterol, HDL-C and phospholipids throughout the feeding period (8 weeks) showed
different changes over the feeding period (2 - 8 weeks). The rats fed both HCD-R and HCD-W diets containing R and W seed respectively,

had higher significant decrease in the levels of serum total lipid, total cholesterol and LDL-C, as compared to those received seed freecontrol diet throughout the 8 weeks of feeding. Moreover, the experimental diets containing Brassica napus and Eruca sativa seeds (HCD-R

and HCD-W) showed significant decrease in rat serum triglycerides levels. Insignificant changes were observed in serum phospholipids
level of rats fed seed-free control and both experimental diets. The significant decrease in the levels of total lipid, HDL-C, LDL-C and triglycerides in serum of rats received HCD-W seed-containing diet was higher than that of rats fed HCD-R seed containing diet. Both seed
containing diets showed similar lowering effect in the level of total cholesterol and phospholipids. The HCD-R and HCD-W seed-containing

diets had significant increase on the level of serum HDL-C. Similar results were reported by other investigators [62-66], reported consumption of seed diet supplements, showed reducing hypercholesterolemic, hyperlipidemic and atherosclerosis in human and animals.
Results showed the diets contains different levels and sources of carbohydrate and lipid constituents may be effect on key enzymes of

carbohydrate and lipid metabolism [6,10,17,67]. Hypocholesterolemic agent used in clinical trial in last decade showed the potential
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effect of plant seeds or compounds isolated fraction [1,5]. The most finding in the present study were the cholesterol and triglycerides
lowering effect, of the HCD-R and HCD-W seed-containing diets, in sera of rats throughout 8 weeks feeding period (Table 4). The pres-

ent seed sources (R and W) also may be effective in the treatment of hypercholesterolemia due to its containing phenolic and flavonoids

in higher levels (Table 2). Our finding in the present study are in accordance with the findings reported previous by other investigators
[58,68]. Several investigators [18,66,69] stated positive correlation between the incidence of coronary atherosclerosis and plasma LDL-C
concentration that consider a cardiovascular risk factor. Moreover, the HCD-R and HCD-W seed-containing diets showed higher significant
decrease in the levels of LDL-C and triglycerides resulting reduce the risk factors of cardiovascular and lowering the incidence of coronary
atherosclerosis [62,63,67].

Diets

Time

Control diet

Experimental diets

In

group

SCFP diet

BFP diet

Group

Group

Weeks

Total lipid (mg%)

Total cholesterol (mg%)

Mean ± SE

Mean ± SE

Mean ± SE

2

444.60 ± 6.10

368.20 ± 3.20**

348.40 ± 3.40**

8

464.40 ± 3.20

286.70 ± 3.86**

278.30 ± 4.60**

4

6

2

4

6

8

HDL-C (mg%)

2

LDL- C (mg%)

2

Triglycerides (mg%)

2

4

Phospholipids (mg%)

6
8

4

6

8

456.50 ± 3.30

454.90 ± 3.76

132.44 ± 1.40

130.30 ± 1.80

124.80 ± 0.80

158.50 ± 1.40
30.25 ± 0.40

32.84 ± 0.20
30.25 ± 0.60
40.92 ± 0.90

42.60 ± 2.10

48.12 ± 6.10

48.20 ± 8.20

52.86 ± 6.90

8

108.60 ± 1.20**

100.30 ± 0.90**
32.04 ± 0.20*
34.80 ± 0.60*
32.40 ± 0.54*
36.16 ± 0.80*

34.90 ± 2.20**

20.40 ± 6.06**

16.70 ± 4.10**

14.30 ± 4.66**

106.30 ± 1.80**

104.80 ± 2.10**
96.90 ± 2.90**
34.86 ± 0.30
32.90 ± 0.80
34.80 ± 0.60
32.84 ± 0.84

32.74 ± 4.20**

22.70 ± 6.00**

14.40 ± 4.34**

12.36 ± 3.96**

176.84 ± 8.40

126.98 ± 8.08*

122.46 ± 8.24*

8.96 ± 0.58

6

116.30 ± 2.10**

110.30 ± 0.20**

132.96 ± 6.10*

2

4

112.90 ± 0.20**

304.20 ± 3.40**

136.30 ± 4.40*

156.43 ± 6.10

8

310.50 ± 3.60**

348.90 ± 3.80**

148.20 ± 3.44

4
6

350.40 ± 3.20**

160.40 ± 6.12
10.18 ± 0.92

12.04 ± 2.22

12.88 ± 1.94

144.34 ± 6.12

130.90 ± 8.08*
8.30 ± 0.48

10.56 ± 1.14
8.90 ± 1.92

9.40 ± 1.30

130.90 ± 8.04*
128.62 ± 6.80*
8.90 ± 0.80

10.80 ± 0.98
8.20 ± 1.88

9.90 ± 1.84

Table 4: Total lipid, total cholesterol, free cholesterol, HDL-C, LDL-C, triglyceride and phospholipid in
sera of rats fed seed free-control and two experimental diets.
(Mean values of 7 rats/each 2 weeks/group). *: Significant (P < 0.05). **: Highly significant (P < 0.01).
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Liver parameters
The present results (Table 5) show that total lipid, total cholesterol, cholesterol ester and triglycerides levels in the liver of rats given

HCD-R and HCD-W seed-containing diets, are higher significant decrease than those received seed-free control diet over the feeding pe-

riod (8 weeks). Insignificant decrease was detected in free cholesterol and phospholipids levels in liver of rats fed both HCD-R and HCDW seed-containing diets as compared to those fed seed free-control diet over the feeding period (8weeks). Higher reduction in hepatic
total lipid, total cholesterol, cholesterol ester and triglyceride levels were observed in rats given HCD-R and HCD-W seed-containing diets

[1,10,67] reported the reduction of these parameters in liver was up to 33%. These results are in accordance to those reported by other
workers [8,9,12]. On contrast other investigators [1,63,69] found elevated in the level of these hepatic lipid components, in sera of rats fed
on some seed supplemented to the diet. Insignificant change was observed in the levels of free cholesterol and phospholipids in liver of
rats given HCD-R and HCD-W seed-containing diets over the feeding period (8weeks). Similar results were reported by other investigators
using different seeds [10,17,64].

Time
Diets
Total lipid (mg/g)

Free-cholesterol (mg/g)

Cholesterol ester (mg/g)

Triglycerides (mg/g)

Phospholipids (mg/g)

Experimental diets

In

group

HCD-R diet group

HCD-W diet group

Weeks

Mean ± SE

Mean ± SE

Mean ± SE

2

20.80 ± 0.60

16.90 ± 0.20**

14.40 ± 0.60**

8

28.96 ± 0.94

22.60 ± 0.90**

20.50 ± 0.80**

4

Total cholesterol (mg/g)

Control diet

6

2

4

6

8

2

4

6

8

22.40 ± 0.80

24.80 ± 0.20
2.34 ± 0.10

2.60 ± 0.20

2.30 ± 0.10

2.20 ± 0.22

1.30 ± 0.10

1.60 ± 0.20

2.18 ± 0.40

2.52 ± 0.40

16.20 ± 0.66**

20.80 ± 0.80**
1.90 ± 0.06**

1.64 ± 0.08**

1.40 ± 0.04**

1.20 ± 0.02**
1.22 ± 0.10

1.48 ± 0.02

1.40 ± 0.20

1.60 ± 0.10

14.90 ± 0.40**

18.42 ± 0.20**
1.36 ± 0.08**

1.40 ± 0.04**

1.08 ± 0.02**

1.02 ± 0.04**
1.20 ± 0.20

1.32 ± 0.10

1.42 ± 0.18

1.48 ± 0.20

2

12.20 ± 0.10

10.40 ± 0.10**

10.90 ± 0.10**

8

14.10 ± 0.28

12.04 ± 0.16**

12.08 ± 0.14**

4

6

2

4

6

8

2

4

6

8

10.60 ± 0.20

12.96 ± 0.30
4.60 ± 0.20

4.24 ± 0.40

3.90 ± 0.20

3.68 ± 0.40

6.90 ± 0.90

8.94 ± 1.10

8.90 ± 1.04

10.10 ± 1.42

10.60 ± 0.30**

10.90 ± 0.20**
3.40 ± 0.20**

2.86 ± 0.30**

2.98 ± 0.30**

2.60 ± 0.20**
6.44 ± 0.40

8.28 ± 1.20

8.60 ± 1.10

8.90 ± 0.90

10.40 ± 0.20**

10.20 ± 0.20**
3.20 ± 0.30**

2.56 ± 0.20**

2.84 ± 0.30**

2.30 ± 0.20**
6.10 ± 0.64

8.16 ± 1.18

8.30 ± 0.98

8.98 ± 1.04

Table 5: Total lipid, total cholesterol, free cholesterol, cholesterol ester and phospholipid in liver of
rats fed seed free- control and 2 experimental diets. (Mean values of 7 rats/each 2 weeks/group).
*: Significant (P< 0.05). **: Highly significant (P < 0.01).
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It can be concluded the use of Brassica napus and Eruca sativa seeds in the diet (100g/kg diet) exhibited the higher significant de-

creases in sera and hepatic lipid components, suggesting that these seeds could be used as agents for protective and treatment of hyper-

lipidemia and coronary heart diseases. Moreover, Brassica napus and Eruca sativa seeds containing phytochemicals as polyphenols and
fatty acids compounds that use regularly in consumed foods, may be reduce the risk of death from many diseases including cancer.
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