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ABSTRACT 
 

Low thermal processed semimodified foods (SMF) are of great nutritional and 
healthful sources for antioxidants (AO). To test this qualification, SMF has to be 
examined facing an upnormal or over optimal cholesterol challenge. A number of 60 
aged rats have been grouped to fulfill this estimation. The ten animal groups were 
arranged to test a sort of building up multi various combination of antioxidant sources. 
The results showed that rats make an increment in final body weight during 45 days at 
that age according to dietary pattern used. Dietary intervention concurrently appeared 
with fat challenge. The best food ingredient intervention in controlling FBW was 
accomplished by SSFTl followed by SSFTh. 

Moreover, more positive changes in serum total cholesterol level were achieved 
at the end of trail for SSFC and SSFTh followed by SSFTl. Blood cholesterol reduction 
by either S, SS or SSF may in part due to higher plant protein content with high-quality 
amino acids. The total cholesterol level was decreased with supplementation of vitamin 
E and C, the food formulas mentioned before most probably have more vitamin C than 
the others. 

All treatment groups showed significant reduction in triglycerides levels through 
that period relative to the positive control. The parsley food fragment is devoted as the 
most effective potential agent against cholesterolemia followed in this concern with 
tomatos. Dietary protein level has also been shown to influence lipid metabolism. 

In brief, according to data, SS can be considered a good food fragment in HDL-
C dietary therapy that may further improved by parsley, flaxseed and tomato addition. 
Lastly, the strongest action against  elevation of glucose in blood was recorded for SSF 
group followed by SSFTh group, assuming a powerful action in this concern to the 
combinations of soybean, sunflower and flaxseed in the presence of tomato. It is, to be 
always in mind that, lipidemia in most cases conjugates several degenerative diseases 
especially glycemia. 
Keywords: Semimodified foods, Antioxidant sources, Lipoproteins, Cholesterolemia, 

Glycemia. 
 

INTRODUCTION 
 

Antioxidants (AO) are becoming the most important nutritional issue 
nowadays. They are a group of nutrients and substances that distributed in 
various food sources. They are all acting against free radicals in different 
ways. Ou et al. (2002) in a comparative study analysis antioxidant activities of 
common vegetables employing oxygen radical absorbance capacity (ORAC) 
and ferric reducing antioxidant power (FRAP) assays. 

Likewise, Gorinstein et al. (2004) compare the main antioxidant 
compounds content and the antioxidant activity of white grapefruit. Trans-
hydroxycinnamic acids (caffeic, p-coumaric, ferulic and sinapic acids) were 
more abundant in white grapefruit than in his hybrid. However, grapefruit 
hybrid has a higher total phenol content as well as a higher antioxidant 
capacity in comparison with white grapefruit. A linear relationship has been 
existed between total antioxidant activity and anthocyanins, flavonoids and 
total phenols.  
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It is widely accepted that fruits and vegetables have many healthful 
properties. Consumption of fruits is beneficial to health and contributes to 
decrease of the mortality rate of cardiovascular and other diseases. A high 
intake of fruits also reduces blood pressure. (Ascherio et al. 1996 and 
Joshipura et al. 1999).   

Moreover, Larrauri et al. (1996) studied a high dietary pre-powders from 
orange and lime peels associated  with polyphenols and antioxidant. 
Antioxidant and prooxidant behaviors of flavonoids, structure-activity and 
relationships with free radicals in biology and medicine were estimated by Cao 
et al. (1997). However, the antioxidant activities of caffeic acid and its related 
hydroxycinnamic acid compounds were estimated (Chen and Ho, 1997). 
Antioxidant activity and phenolic composition of citrus peels or the chlorogenic 
acids and other cinnamates nature, occurrence, dietary burden, absorption 
and metabolism were studied by Bocco et al. (1998) and Clifford ( 2000).  

 The AO health aspects are accounted beyond most degenerative and 
pathological diseases. They are believed to be the crucial elements behind the 
nutritional factors correlated to hypertension among men. In this regard, 
Hollman et al. (1995) studied the relation between flavonoid intake and long-
term risk of coronary heart disease and cancer. As well, Miller et al. (1998) 
observed the effect of dietary patterns on measures of lipidoxidation as a 
results from a randomized clinical trial. Finally, Leontowicz et al. (2002) have 
investigated the comparative content of some bioactive compounds in apples, 
peaches and pears and their influence on lipids and antioxidant capacity in 
rats. The hypercholesterolemia in rats is a practical biochemical nutritional 
theme to evaluate the role of AO sources as a group of metabolic protective 
agents. 
 

MATERIALS AND METHODS 
 
Materials and processing: 

All materials and chemicals used were obtained from corresponding 
local markets. Soy low fat extrudates are available at Soy Pilot Project, Food 
Technology Research Institute (FTRI), Agriculture Research Center (ARC), 
Cairo, this was reextruded with sunflower whole seeds from the FTRI, ARC, to 
produce SS of 15% sunflower. Flaxseeds, which partechased from fiber crop 
department at the FTRI, ARC, were added at the same step at level of 5% to 
SS to get the SSF using the reextrusion as shown in Table (1). 

Both parsley curly and garden rocket are regular leafy plants in the 
Egyptian market. The later, separately or together, have been used at a level 
of 30% extractability to be added to the texturized SSF. Table (1) shows the 
stepwise incorporation of food ingredients in diet formulations comparing to 
the basal diet. The greatest attention was devoted to the extracts of the green 
vegetables, that processed at low thermal condition, which were prepared 
similar to that method used by Ibrahim and Ahmed (1990), while texturized 
SSF was a modification soy protein process conducted by Ahmed et al. 
(1999). The combinations of these prepared food materials in different semi 
modified foods (SMF) diets were carried out according to the procedure 
outlined by Ahmed et al. (2005) to be employed in the biological evaluation. 
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Table (1): The stepwise preparation of semi modified foods (SMF) as 
dietary sources for various antioxidants 

Groups Diets Descriptions 

1 NC Negative control (Casein basal diet without cholesterol) 

2 PC Positive control  (Casein basal diet  + 1% cholesterol) 

3 S PC + 50% source for v.E, S (100% soybean extrudates) 

4 SS PC + 50% of 15%whole sunflower in S 

5 SSF Same of variable sources+5%whole flaxseeds(source for legnan) 

6 SSFG Same PC + v.C and carotene (1:1w/v SSF and 30 % extract of  G) 

7 SSFC Same PC + v.C and carotene (1:1w/v SSF and 30 % extract of  C) 

8 SSFCG Same PC + v.C and carotene( 1:1w/v SSF and 30 % extract of  CG) 

9 
SSFTl 

Same PC +v.C and lycopene ( 1:1w/v SSF and 30 % low thermal processed 
tomato) 

10 
SSFTh 

Same PC + v.C and lycopene ( 1:1w/v SSF and 30 % high thermal 
processed tomato) 

Where: NC= Negative control, PC= Positive control, S= Defatted soybean extrudate, SS= 
Re-extrusion of extruded-expelled defatted soybean + sunflower 20%, SSF= Re-
extrusion of extruded-expelled defatted soybean + sunflower 20% + flaxseed 20%, 
SSFG= 30% extractable garden rocket (G), SSFC= 30% extractable parsley curly (C), 
SSFCG= Both leafy vegetables at half amount addition, SSFTl= SSF with addition of 
tomato concentrate by ratio (1:10) w/w at low thermal cooking and SSFTh= SSF with 
the addition of tomato juice by ratio (2:1) and cooked in microwave oven for 1 min at 
full power (high thermal cooking). 

 

Biological experiment: 
Male albino rats of western strains were housed in the Ophthalmology 

Research Institute, Giza, Egypt. Animal groups were 6 x 10 (60 aged animals 
of around 250 gm). To test the biological effect of these food formulations, the 
groups listed in Table (1) were investigated based on the SMF formulas 
proposed. The animals were fed on basal diet for 10 days for adaptation, then 
divided into those groups taking casein + 1% cholesterol as positive control 
(PC) and casein alone as a negative control (NC) as described by Bowman et 
al. (1990). The basal diet composed of casein (12%), cellulose (5%), vitamin 
mixture (1%), salt mixture (4%), corn oil (5%) and corn starch (73%). The 
ingredients of basal diet formulation were performed according to 
A.O.A.C.(2000). The hypercholesterolemic diet composed of the same basal 
diet plus cholesterol (1%), choline chloride (0.25%) and completed to 100 gm 
with corn starch. Rats blood samples were taken at 2, 4 and 6 weeks intervals 
during the experimental period and animals were anethetized. The organs 
were separated and weighed when the trial has been terminated. 
Analytical methods: 

Triglycerides were determined by an enzymatic method described by 
Lowell et al. (1973). Total cholesterol was determined according to the method 
of Allain et al. (1974). Determination of high density lipoprotein (HDL) was 
carried out according to the method described by Havel et al. (1955). In the 
determination of low density lipoprotein (LDL), the method described by Hatch 
and Lees (1968) was used. Lastly, Glucose was enzymatically determined 
according to the method of Tinder (1969). 
Statistical analysis: 

The LSD (0.05) was used to compare the main differences between 
treatments. Percentages were transformed to the arcsine. The arcsine 
percentages were subjected to the proper analysis of variance (Clark and 
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Kempson, 1997). In some cases, a value of average of 6 samples was 
calculated to be recorded. 

 

RESULTS AND DISCUSSION 
 

As may extracted from Table (2), final body weight/initial body weight 
(FBW/IBW) in all treatments were coming in between negative control (NC) 
and positive control (PC) assuming strong regulatory effect in controlling FBW 
for this type of antioxidant combinations. In some details, all animals under the 
present work gave positive body weight with insignificant differences if 
compared to the negative control. The positive control was an exception. In 
this regard, Chi-Myung et al. (1982) reported that rats fed on cholesterol diets 
showed increases in food intake and weight gain compared to the negative 
control group. On the other hand, María de Regil et al. (2004) found that rats 
fed on casein had significant higher values in weight gain than rats fed on soy 
protein + methionine. However, there were no differences in body weight gain 
between rats fed on soy protein diet and casein in some other cases (Pilvi et 
al. 2006).  
 

Table (2): Initial and final body weight (gm) as affected by antioxidants in 
rats diets. 

Groups Diets IBW percent NC FBW percent NC FBW/IBW 

1 NC 246.2  3.2 B 100 294.3 1.0 D 100 1.11 

2 PC 248.8 7.8AB 101.1 341.4 3.3 A 116.0 1.38 

3 S 247.0 4.9 AB 100.3 304.2 2.1 F 103.4 1.23 

4 SS 247.75.0 AB 100.6 305.32.3 F 103.7 1.23 

5 SSF 246.64.9 AB 100.2 306.03.1 F 104.0 1.24 

6 SSFG 247.57.0 AB 100.5 308.02.9 F 104.7 1.24 

7 SSFC 246.96.3 AB 100.3 304.03.5 F 103.3 1.24 

8 SSFCG 246.96.3 AB 100.3 307.03.2 F 104.4 1.25 

9 SSFTl 247.8 6.5 AB 100.6 290.2 2.6D 98.6 1.17 

10 SSFTh 246.4 5.6 AB 100.1 293.6 3.6CD 99.8 1.19 
Mean ± standard error of the mean, Means within the same column followed by the same 
letter(s) are not significantly different 
 

The fact that must be kept in mind as concluded from Table (2) is that, 
excess fat in diet is the main causative agent for relatively massive body 
weight gain (BWG) as well as lipidemia. Normal rats (NC) make 1.11 
FBW/IBW increment in a month and half at that age, meanwhile, a range of 
increase to almost 1.40 for PC or sized from 1.17 to 1.25 according to dietary 
pattern used are existed. It is true that dietary intervention concurrently 
appeared with fat challenge. The best food ingredients intervention in 
controlling FBW was accomplished by SSFTl followed by SSFTh. Table (2) 
also confirmed the unique role of tomato in general and the idea that dietary 
therapy possess its effect at longer run.  

Organs weight changes are tabulated in Table (3). All organs weight in 
grams was in between those of NC and PC. The nearest one to NC or even 
smaller was SSFCG for heart and spleen and SS for brain, lungs and tests. 
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Table (3): Organs weight (gm) as affected by antioxidant in rats diets. 
Groups Diets Liver Heart Spleen Kidney Brain Lungs Tests 

1 NC 
7.790  
0.032 E 

0.788  
0.020 D 

0.788  
0.014 C 

1.838  
0.031 D 

1.770  
0.017 BC 

1.352  
0.020 BC 

2.098  
0.099 E 

2 PC 
11.982  
0.329 A 

1.168  
0.019 A 

0.880  
0.011 BC 

2.902  
0.055 A 

2.430  
0.008 A 

1.532  
0.046 A 

3.560  
0.076 A 

3 S 
8.560  
0.030 CD 

0.970  
0.034 BC 

0.870  
0.022 BC 

1.490  
0.013 CD 

1.660  
0.056 C 

1.590  
0.062 A 

2.590  
0.047 CD 

4 SS 
9.080  
0.030 CD 

0.960  
0.034 BC 

0.720  
0.013C 

1.490  
0.013 CD 

1.680  
0.056 C 

1.300  
0.020 BC 

2.020  
0.099 E 

5 SSF 
10.980  
0.030 CD 

0.780  
0.034 BC 

0.880  
0.014 C 

1.770  
0.013 CD 

1.660  
0.056 C 

1.480  
0.020 BC 

1.920  
0.099 E 

6 SSFG 
11.350  
0.030 CD 

0.830  
0.034 BC 

0.680  
0.014 C 

1.950  
0.013 CD 

1.500  
0.056 C 

1.580  
0.020 BC 

2.650  
0.099 E 

7 SSFC 
9.870  
0.030 CD 

0.940  
0.034 BC 

0.590  
0.014 C 

1.680  
0.013 CD 

1.400  
0.056 C 

1.320  
0.020 BC 

2.920  
0.099 E 

8 SSFCG 
10.900  
0.030 CD 

0.780  
0.034 D 

0.776  
0.014 C 

1.760  
0.013 CD 

1.590  
0.056 C 

1.380  
0.020 BC 

2.380  
0.099 E 

9 SSFTl 
8.852  
0.430 B 

0.960  
0.022 B 

0.880  
0.020 BC 

1.968  
0.008 B 

1.790  
0.035 B 

1.500  
0.072 AB 

3.038  
0.189 B 

10 SSFTh 
8.682  
0.019 D 

0.840  
0.060 C 

0.870  
0.053 B 

1.584  
0.049 C 

1.480  
0.059 D 

1.450  
0.047 AB 

2.830  
0.099 BC 

Mean ± standard error of the mean, Means within the same column followed by the same 
letter(s) are not significantly different.   

 
The effect of AO addition on both total cholesterol (TC) and triglycerides 

(TG) is shown in Table (4). Positive changes in serum total cholesterol level 
were achieved at the end of trail for SSFC and SSFTh followed by SSFTl. It 
can be noticed that initial values of serum TC were not significantly different in 
all groups except negative control, where the value was lower than other 
groups. The serum TC value remained significantly unchanged in the negative 
control through the experimental period but increased markedly in the positive 
control. There were significant reductions in all groups at the end in relative to 
initial time or positive control. From these data, it is clear that SSFTh diet had 
a great effect as hypocholesterolemic agent, but the greatest effect as dietary 
therapy may obtained for food combinations containing SSFC with SSFTh. 
This is in agreement with the observations of Hermansen et al. (2001) who 
found that, the lowering cholesterol effect of experimental diets may vary 
according to the amount, type and preparation of diets, in addition to pre-
existing level of serum lipids. The components in soy, sunflower, flaxseed, 
parsley and tomato responsible for their salutary effects on plasma lipids are 
not been fully identified. The reduction of blood cholesterol by either S, SS or 
SSF may in part due to higher plant protein content with high-quality amino 
acids (Prasad et al. 1998 and Sirtori et al. 2002). 

It was proposed by Bhathena et al. (2003) that the cholesterol-lowering 
effects of flaxseed meal and soy protein concentrate are more likely due to 
lignan in the case of flaxseed and to the type of protein and isoflavones in the 
case of soy protein. The combined effect of various food sources is highly 
accepted. Ratnayake et al. (1992) found that, 10% flaxseed diet did not affect 
serum lipids but 20% and 30% flaxseed diets lowered plasma TC by 21% and 
33%, respectively. 
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Table (4): Total cholesterol and triglycerides as affected by antioxidants 
in rats diets.  

Groups Diets 
Total cholesterol (mg/dl) Triglycerides (mg/dl) 

2weeks 4weeks 6weeks 2weeks 4weeks 6weeks 

1 NC 
64.43  
0.480J 

63.48  
0.393 J 

61.60  
0.455 J 

71.17  
0.393 F 

69.75  
1.509 F 

65.99  
0.402 F 

2 PC 
148.18  
0.099 E 

170.73  
0.099 E 

195.36  
0.980 E 

93.42  
0.393 J 

94.10  
0.099 J 

102.02  
1.609J 

3 S 
130.72  
0.104 E 

103.22  
0.728 G 

95.81  
0.099 HI 

89.59  
0.393 J 

87.95  
0.368 E 

86.76  
0.099 E 

4 SS 
129.00  
0.099  E 

120.0  
0.099 F 

110.0  
0.099 HI 

88.30  
0.393 J 

86.49  
0.099 E 

78.32  
0.099 E 

5 SSF 
135.0  
0.099 E 

131.01  
0.099 F 

121.01  
0.099 HI 

94.22  
0.099  J 

90.17  
0.099 E 

84.06  
0.393 E 

6 SSFG 
130.06  
0.099  E 

128.0  
0.099 F 

108.03  
0.099 HI 

84.61  
0.099 J 

79.75  
0.099 E 

74.20  
0.393 E 

7 SSFC 
93.0  
0.099 E 

89.11  
0.099 HI 

88.43  
0.099 HI 

84.50  
0.393 J 

80.36  
0.099 E 

72.06  
0.099 E 

8 SSFCG 
134.0  
0.099 E 

130.01  
0.099 F 

127.12  
0.099 HI 

96.33  
0.099  J 

75.63  
0.099 E 

84.30  
0.393 E 

9 SSFTl 
138.59  
0.125 E 

117.47  
0.803 F 

92.80  
2.900 HI 

95.62  
0.393 J 

91.65  
0.247 AB 

88.42  
1.398 E 

10 SSFTh 
129.45  
0.089 E 

116.53  
2.464 F 

89.09  
1.600 I 

91.44  
0.247 J 

88.44  
0.247 AB 

87.64  
1.157 E 

Mean ± standard error of the mean, Means within the same column followed by the same 
letter(s) are not significantly different.  LSD at 0.05 level. 

 
Pilvi et al. (2006) found that total and LDL cholesterol levels were 18% 

lower in rats of  soy group compared to casein group. Bobek (1999) found that 
the addition of 15% tomato pomace to the cholesterol diet (0.3%) for male 
wistar rats reduced serum cholesterol levels including TC and LDL from 4.4 
mmol/L to 2.5 mmol/L. Hamilton et al. (2000) reported that total cholesterol 
level was decreased with supplementation of vitamin E and C, the food 
formulas mentioned before most probably have more vitamin C than the 
others. It is true that a strong effective single AO needs specific accombyinig 
nutrients for full action. Rats fed on the lycopene-rich diet showed an acute 
decrease in cholesterol content in the liver (Andrei et al. 2003). 

From the aforementioned data it could be observed that the initial 
values of serum triglycerides were not significantly different in all groups 
except negative control, which was lower than other groups. At the end of 
feeding period, the TG levels in the positive control were significantly higher 
than those in the negative control and all treatment groups. The present study 
revealed that, soybean protein compared with casein lowered plasma 
triglycerides as seen in Table (4). There, triglyceride levels and related VLDL 
value were less in rats fed soybean protein than that fed casein. The higher 
VLDL uptake could be responsible for the hypotriglyceridemia in rats fed 
soybean protein. Here, there is no doubt that dietary protein affect plasma 
cholesterol concentration, this effect is somewhat variable but is generally 
greater in hypercholesterolemic than in normocholesterolemic subjects. The 
TG levels differ significantly from the negative control through the feeding 
period. All treatment groups showed significant reduction in TG levels through 
that period in relative to the positive control or comparing to the initial time. 

http://www.findarticles.com/p/search?tb=art&qt=%22Bobek%2C+Pavel%22
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Likewise, Friedman et al. (2000) found that when Hamsters fed on diets 
containing both green and red freeze-dried tomato powders, the plasma 
triglyceride concentrations reduced by 47% and 31%, respectively. Also, 
Nishimukai and Hara (2004) reported that soybean phosphatidylcholine 
enhances the lymphatic absorption of triglyceride and lycopene. Furthermore, 
Ratnayake et al. (1992) found that plasma triglycerides of rats fed on 20% and 
30% flaxseed diets were lowered by 23 % and 32 %, respectively.  

Aoyama et al. (2001) reported that the plasma triglyceride level was 
significantly lower in the soy protein isolate (SPI) and beta-conglycinin groups 
than that in the casein group. Also, these results are in agreement with 
Bhathena et al. (2003) who found that plasma triglyceride concentration in 
obese rats was reduced by 37% in rats fed on flaxseed meal and by 19% in 
rats fed on soy protein compared to those fed on casein. Chen et al. (2005) 
reported that soy protein intake significantly decreased triglyceride levels by 
43.1% in hyperlipidemic subjects. Serum and hepatic cholesterol and 
triglyceride levels as well as VLDL-cholesterol and LDL-cholesterol were 
significantly lower in rats fed on soy protein than in rats fed on casein diet up 
to 160 days (Tovar et al. 2005).  

The low density lipoprotein (LDL) and high density lipoprotein (HDL) 
were significantly changed with time and dietary cholesterol as illustrated in 
Table (5). The incease due to dietary cholesterol was several times the normal 
of LDL, which was only around one and half in case of HDL. The highest food 
interventions for lowering LDL were SSFTh followed by SSFTl, which seemed 
to be the best when dietary therapy is admenstrated for long time. In case of 
HDL, the best values were that of SS and SSFC.  

 

Table (5): Low and high density lipoproteins as affected by AO in rats 
diets.  

Groups Diets 
Low density lipoprotein (mg/dl) High density lipoprotein (mg/dl) 
2weeks 4weeks 6weeks 2weeks 4weeks 6weeks 

1 NC 
27.68  
1.323 I 

27.28  
0.742 I 

25.46  
0.729 I 

64.95  
0.302 F 

63.19  
0.080F 

65.36  
0.139 F 

2 PC 
90.65  
1.322 C 

121.56  
2.775 C 

164.85  
2.008 C 

33.78  
0.218 I 

31.79  
0.641 I 

26.75  
0.993 I 

3 S 
92.46  
0.491 C 

90.92  
0.742 I       
1.902 G 

73.88  
0.697 F 

40.26  
0.729 I 

55.55  
0.729 H 

76.23  
0.729 H 

4 SS 
92.12  
0.729 C 

117.05  
0.742 B 

82.22  
0.491 G 

40.96  
0.729 I 

58.02  
0.729 H 

97.34  
0.729 E 

5 SSF 
91.13  
0.491 C 

137.36  
0.742 B 

88.05  
0.729 G 

44.01  
0.729 I 

64.33  
0.729 H 

76.11  
0.729 H 

6 SSFG 
85.15  
0.491 C 

130.11  
0.742 B 

76.33  
0.729 G 

46.00  
0.729 I 

70.21  
0.729 H 

88.38  
0.729 H 

7 SSFC 
94.99  
0.491 C 

90.96  
0.742 G 

88.98  
0.729 G 

47.02  
0.729 I 

74.25  
0.729 H 

91.31  
0.729 E 

8 SSFCG 
89.37  
0.729 C 

121.12  
0.742 B 

86.35  
0.491 G 

41.00  
0.729 I 

75.00  
0.729 H 

82.11  
0.729 H 

9 SSFTl 
91.636  
1.475 C 

64.76  
1.357F 

36.76  
3.657 I 

49.62  
1.563 I 

78.82  
0.980 H 

89.39  
1.549 H 

10 SSFTh 
89.433  
0.996 C 

62.39  
1.790 F 

35.32  
0.729 I 

48.72  
0.972 I 

75.60  
0.865 H 

88.55  
1.020 H 

Mean ± standard error of the mean, Means within the same column followed by the same 
letter(s) are not significantly different.   

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Aoyama+T%22%5BAuthor%5D
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Chen+ST%22%5BAuthor%5D


Maha Mahmoud et al. 

 5110 

This data show that dietary therapy is facilitated by some sorts of carotenes 
and vitamins, However, all tested lipoproteins have been sized in rats upon 
feeding on other foods that rich in carotenes, vitamins, polyphenols, sulfur 
substances and etc. 

In some other words, parsley food fragment is devoted as the most 
effective potential agent against cholesterolemia followed in this concern with 
tomato. It seems also that the SS is basically important, hence the studies 
clearly demonstrate that soybean protein compared with casein accelerates 
LDL uptake by liver. Dietary protein level has also been shown to influence 
lipid metabolism.  

In brief, according to data, SS can be considered a good food fragment 
in HDL-C dietary therapy that may further improved by parsley, flaxseed and 
tomato addition. Higher blood levels of the phytoestrogen, daidzein, were 
associated with lower triglycerides, higher HDL-C levels and a beneficial total 
cholesterol to HDL-C ratio in women with low estrogen levels (Bairey Merz et 
al. 2006). These data are confirmed by the results of Zhuo et al. (2004) and 
Chen et al. (2005) who found that, with identical soy protein intake, high 
isoflavones intake led to greater decreases in serum LDL cholesterol than low 
isoflavones intake, demonstrating that isoflavones have LDL cholesterol–
lowering effects independent of soy protein. On the other side, Cunnane et al. 
(1994) showed that consumption of 50 grams of flaxseeds/day for four weeks 
resulted in a small but significant reduction in LDL cholesterol in young healthy 
humans. 

Table (6) illustrated the changes in blood glucose level of rats as a 
result of feeding on cholesterol-enriched. AO diets. At the end of the 
experimental period, blood glucose level of the positive control was 
significantly higher than the negative control. Blood glucose levels of all 
treatment groups were significantly decreased as compared with the positive 
control.   There were no significant differences in blood glucose levels among 
the negative control group and all treatment groups. However, the strongest 
action against this elevation of blood glucose was recorded for SSF group 
followed by SSFTh group, assuming a powerful action in this concern to the 
combinations of soybean and flaxseeds in the presence of tomato. However, 
Lemay et al. (2002) found that flaxseed decreased glucose and insulin levels 
in hypercholesterolemic women.  

It could be observed from table (6) that, blood total lipids of the positive 
control were significantly higher than the negative control. Blood total lipids of 
all treatment groups were significantly decreased as compared with the 
positive control. The best results for lowering blood total lipids were obtained 
with SSF and SSFTh, which were similar to that of blood glucose levels. Thus, 
it could be concluded that glucose in blood is most probably correlated with 
total lipids and lipidemia in most cases conjugates several degenerative 
diseases especially glycemia. 
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Table (6): Blood total lipids and glucose levels as affected by 
antioxidants in rats diets.  

Mean ± standard error of the mean, Means within the same column followed by the same 
letter(s) are not significantly different.   
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 الفئران فيبكوليسترول الدم متنوعة  غذائية من مصادر الأكسدةمضادات  علاقة
 جعفر محمدحمد أصالح و عبد الله  نعمة اللة ، محمود حمدم مها محمود ، خالد

 مركز البحوث الزراعية بالجيزة -معهد بحوث تكنولوجيا الأغذية –قسم الأغذية الخاصة والتغذية 
 

تد  دراسدة وقدد  الأكسدةذات قيمة غذائية عالية ومصادر غنية بمضادات  النصف مصنعة الأغذيةتعتبر 
تشدم  كد  مدد  ادو  الصددويا وبدذور عبدداد الشدم  والكتددا   متنوعددة مصددادر غذائيدةمد   الأكسدددةمضدادات  علاقدة

عد   بكوليسدترو  الدد  ادل الائدرا  الخضراء للبقدون  والجرجيدر وكدذلم مركد ات وعصدير الممدام  والأوراق
ومد  الواضد  الدد   غذاء الائرا  و متابعدة بعدم مكوندات  ايالمبيعية بالتدريج  الأكسدةمضادات  ةإضاامريق 

  الهامة بالجس  الأعضاءوالحااظ علل ضبم ليبيدات الد   ايا  الغذاء يلعب دورا هاما 
خاددم مسددتو   ادديتحددت الدراسددة  الأغذيددة أقددو البقدددون  يعتبددر  أ وقددد ظهددر مدد  نتددائج هددذا البحدد  

وجدود  اديالخلمات المحتوية علل ادو  الصدويا وبدذور عبداد الشدم  والكتدا   أ لكوليستيرو  يلية الممام  كما ا
 تحسي  ليبيدات الد   ايمرك ات وعصير الممام  لها دور اعا  

وجدود  أهميدةمد   الأكسددة داتة لدبعم مضدا المتميد الأدوار إلل الإشارةل هذا البح  ا أهميةوترتك  
 علدل   و مد  ثد دالتدثثير البيولدوجل اثمثد  علدل كوليسدترو  الد إلدلللوصدو   البروتيندات مثد   الأخرالعناصر 
حيدد  خاضددت الخلمددات المسددتخدمة  المترتبددة علددل وجددودة ومنهددا مددرم السددكر الأخددر الباثولوجيددة  الأمددرام

ثدد  اددا  التنددو  ومدد  تحددت الدراسددة مدد  مسددتو  جلوكددو  الددد  بالمقارنددة مدد  الائددرا  المغددذاة علددي الكوليسددتيرو  
 الإصددابةمندد  خمددر  اددي كثيددراالنصددف مصددنعة مدد  مصددادر متنوعددة قددد تايددد  الأغذيددةواثعتمدداد علددل  الغددذائي

  بالأمرام
 


