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Abstract: The present study aimed to evaluate the benefits of adding Nasturtim officinals (Water 
cress)extract to poultry ration in modulating the undesirable effects of raw soya bean meals  . One 
hundred day old male chicks were divided into five equal groups (20 birds each). (Group1)was kept as 
control, (Group 2) and (Group 4)  was fed on diet containing soybean ( half raw)and (full raw) without 
watercress respectively for 8 weeks. (Group3) and (Group 5) fed (half raw) and (full raw) and 
supplemented by water cress extract in a rate of  50 mg/kg  daily for 8 weeks. Chicks of all groups 
were weighed individually and blood samples were collected for biochemical analysis  at  day old and 
at 1 st  ,4 th 8th week of age while Food consumed and  body weights were recorded daily to calculate 
body weight gain  and feed conversion ratios. Results of growth performance indicated  significant 
differences (p>0.05) in body weights  at the 8th week  between (Groups 1,2,3and 5). Biochemical  tests 
showed significant changes of total proteins, creatinine, urea, cholesterol and  total lipids values 
throughout the experimental  period .It could be concluded that watercress enhance beneficiary effects 
of raw soya protein and overcome its undesirable consequences. 
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INTRODUCTION 

 
 As recently as 50 years ago, the majority of medicines used in the treatment of diseases were plant-
produced. Mixtures of compounds, vitamins and minerals found in plants tend to work together synergistically . 
This combinations were more effective than if they were each used in isolated form (Murray and Pizzorno, 
1998). Watercress is an excellent source of many vitamins and minerals, which are vital to health. It also 
contains high levels of antioxidants range. It is the better source of vitamins B1 and B6 , vitamin E, beta-carotene 
, vitamin A equivalents, iron, calcium, phosphorus and zinc Nadar et al., (2009). The efficacy of different 
classes of secondary metabolites, such as alkaloids, flavonoids and polyphenols from higher plants has been 
widely demonstrated (Halberstein, 2005) .  
 Soybean is a legume with a high protein content (35–40%) and its protein, after correction for digestibility 
provides amino acids equal to or in excess of requirements, indicating that it is able to meet the protein needs for 
poultry growth with exception  the limiting amino acid methionine (Young,1991). Although the deficiency of 
methionine is often mentioned as a detriment to the use of soybean meal in poultry feeds, it is economically 
produced by chemical synthesis, using toxic  byproducts of the chemical industry to produce a desirable feed 
supplement. In addition,  phosphorus which is one of the most expensive nutrients in a poultry diet present in 
soybeans as  a complex and  poorly digested form. Soybean must be heat-processed to denature the various 
protease inhibitors, the chief of which are the trypsin inhibitors. Both overprocessing ,which ties up essential 
amino acids (especially Lysine),and under-processing are considered detrimental to the effective usage. Raw 
soybeans should not be used in poultry feeding due to some active biological compounds with antinutritional 
activity. Thermal treatment proved to be enough to remove the antinutritional factors while protein quality and 
the fat content vary according to the used technology,Monica et al., (2001). The aim of the present work  is to 
evaluate the   benefits of adding watercress extract to the poultry ration in modulating the  undesirable effects 
due to improper treatments of soybeans. 

 
MATERIALS AND METHODS 

 
Chicken: 
 One hundred day old male chicks were purchased from "middle east company" and kept on balanced ration 
and water ad libitum. with photoperiod 12 hr light and 12 hr dark all the chicks were vaccinated according  the 
company schedule. Chicken were deprived of food 18 hours before the start of the dosing by gavage , However, 
they had access to water .the experiment was continued for 8 weeks.   
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Ration: 
 
Table 1: Composition of commercial (A) and experimental (B&C) rations according to Waldroup, 2001. 

 
Nasturtium Officinalis (Water cress): 
 It was obtained from faculty of agriculture farm. Fresh aerial parts of watercress were collected during the 
flowering period. Samples of the plant were identified by a botanist from faculty of pharmacy , Division of 
Pharmacognosy, Cairo University, Egypy. The plant was air dried then powdered. 
 
Plant Extraction: 
 It was performed according to method described by Kassie et al., (1996). Fresh watercress (5 × 85 g) 
chopped into pieces, and juices homogenized in juice maker machine for10 min at 4°C; subsequently the juices 
were centrifuged (9000 r.p.m, 10min at 4°C) the supernatant was filtered into sterile 1.5 ml tubes (1ml/tube). 
This one batch preparation was used for all experiments and stored at –70°C until required . 
 
The Grouping Of Chicks: 
 The chicks were divided into five equal groups (20 birds each) as follows :- 
 
Group1:  kept as control (fed on Diet A). 
Group 2:  Fed on Diet B .  
Group3: Fed on Diet B and administered water cress extract in a rate of  50 mg/kg  daily by gavage 

(i.g.) , Nadar et al., (2009). 
group 4:  Fed on Diet C. 
Group5:  Fed on Diet C and administered water cress extract in a rate of 50 mg/kg daily by gavage 

(i.g.), Nadar et al., (2009). 
 
Collection Of Samples: 
 Five blood samples were collected randomly from 5 birds in each  group used in the experiment by vein 
puncture of wing vein (Davies et al., 1976) at 1st,4th, 8th week of age. .Then serum samples were collected in 
clean. dry and non heparinized tube centrifuged at 3000r.p.m for 5 minutes.the separated serum was subjected to 
some biochemical analysis 
 
Growth Performance: 
 Chicks were weighed individually at  day old and at 1 st  ,4 th 8th week of age. Food consumed were 
recorded daily  for each group throughout the experiment. Data were used to calculate body weights and feed 
conversion ratios according to( Demeterova, 2009). 
 
Biochemical Studies: 
Using commercial kits obtained from "biomerieux" used to determine. 
Lipid  profile:- Cholesterol, triglycerides (Trinder,1969) total lipid (Allain,1974). 
Kidney function tests: were also determined uric acid and creatinine were measured according to (patton and 
crouch, (1977), faulkner and king, (1976 ), respectively. 
Serum total proteins and albumin were estimated according to Wotton  and  Freeman (1982). 
 
Statistical  Analysis: 
 The obtained  data were statistically analysed using ANOVA and comparison between means using LSD 
(least significant difference) according to Petrie and Watson (2006) by SPSS computer program ver 15. 

Ingredients Diet A Diet B Diet C 

Yellow corn 63.3 63.3 63.3 

Soyabean meal 30 15 10 
Raw soybean meal - 15 20 

Meat Meat meal 3 3 3 

Bone Fish meal 2.6 2.6 2.6 

Calcium carbonate 0.38 0.38 0.38 

Soduim chloride 0.35 0.35 0.35 

Mineral and vitamin premix 0.3 0.3 0.3 

D- methionine      0.07 0.07 0.07 

Total 100 100 100 
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Results:  
 

Table 2: Development of body weights of different groups. (n=20) 

          
G 

Body weights (Kg) 

W1 W4 W8 

1 0.046±0.003 1.17±0.062 1.68±0.052A 

2 0.044±0.001 1.11±0.070 1.52±0.076B 

3 0.046±0.002 1.14±0.069 1.56±0.064C 

4 0.0456±0.001 0.97±0.076 1.18±0.035abcD 

5 0.049±0.001 1.12±0.062 1.44±0.083ad 

Mean  ±S.E, small  letters  a,  b ,c and d in  the  same  column against  capital letters A, B,C and D represent  a  significant  change  using 
least significance difference  (LSD) /ANOVA at P< 0.05. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: Growth performance of different gr groups 
 
Table 3: Total proteins(g/dl) and A/G ratio of different groups(n=20) 

G 
W1 W4 W8 

Total proteins 
A/G 
ratio 

Total 
proteins 

A/G 
ratio 

Total proteins 
A/G 
ratio 

1 
4.00 

± 
0.272 

0.69 
± 

0.073 

4.42A 
± 

0.281 

0.73A 
± 

0.154 

4.74A 
± 

0.360 

0.56 
± 

0.102 

2 
3.97 

± 
0.244 

0.70 
± 

0.064 

3.52aB 
± 

0.233 

1.23B 
± 

0.220 

3.22 aB 
± 

0.171 

1.37 
± 

0.263 

3 
4.08 

± 
0.307 

 
0.62 

± 
0.118 

4.28bC 
± 

0.233 

0.71C 
± 

0.173 

4.14bC 
± 

0.353 

0.75 
± 

0.183 

4 
4.106 

± 
0.168 

0.62 
± 

0.079 

2.5abcD

± 
0.175 

2.89abcD 
± 

1.025 

2.42acD 
± 

0.191 

0.91 
± 

0.132 

5 
4.166 

± 
0.093 

0.614 
± 

0.097 

3.9ad 
± 

0.186 

0.76d 
± 

0.092 

3.58ad 
± 

0.262 

0.76 
± 

0.114 
Mean  ±S.E, small  letters  a,  b ,c and d in  the  same  column against  capital letters A, B,C and D represent  a  significant  change  using 
least significance difference  (LSD) /ANOVA at P<0.05. 
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Table 4: Albumin (g/dl) and globulin (g/dl)of different groups(n=20) 

G 
W1 W4 W8 

Alb Glob Alb Glob Alb Glob 

1 
1.58 

± 
0.067 

2.42 
± 

0.271 

1.68 
± 

0.166 

2.74A 
± 

0.415 

1.58 
± 

0.099 

3.16A 
± 

0.422 

2 
1.61 

± 
0.097 

2.364 
± 

0.204 

1.83 
± 

0.141 

1.69a 
± 

0.215 

1.78 
± 

0.215 

1.44aB 
± 

0.179 

3 
1.44 

± 
0.180 

2.638 
± 

0.373 

1.608 
± 

0.226 

2.67B 
± 

0.379 

1.546 
± 

0.219 

1.28bC 
± 

0.114 

4 
1.50 

± 
0.12 

2.606 
± 

0.214 

1.7 
± 

0.193 

0.8abC 
± 

0.137 

1.132 
± 

0.139 
 

1.018acD 
± 

0.208 

5 
1.536 

± 
0.112 

2.63 
± 

0.170 

1.638 
± 

0.062 

2.262c 
± 

0.196 

1.476 
± 

0.116 

2.10d 
± 

0.254 
Mean  ±S.E, small  letters  a,  b ,c and d in  the  same  column against  capital letters A, B,C and D represent  a  significant  change  using 
least significance difference  (LSD) /ANOVA at P= 0.05 

 
Table 5: Creatinin (mg/dl) of different groups(n=20) 

G W1 W4 W8 

1 1.24 ±0.05A 1.44±0.08A 1.34±0.12A 

2 1.6020±0.06a 1.78±0.04a 1.85±0.05aB 

3 1.6460±0.01a 1.72±0.02a 1.68±0.02ab 

4 1.5160±0.06a 1.79±0.03a 1.89±0.019aC 

5 1.5600±0.02a 1.80±0.03a 1.69±0.03ac 

Mean  ±S.E, small  letters  a,  b ,c and d in  the  same  column against  capital letters A, B,C and D represent  a  significant  change  using 
least significance difference  (LSD) /ANOVA at P< 0.05 
   
Table 6: Urea(mg/dl) of different groups(n=20) 

G W1 W4 W8 

1 11.94±0.31 12.38±0.12A 11.7200±0.21A 

2 11.49±0.44 12.7200±0.27 13.2200±0.19aB 

3 12.06±0.35 13.2000±0.22 12.5000±0.14abC 

4 11.40±0.38 13.1400±0.21 13.7800±0.20acD 

5 11.62±0.47 12.9000±0.29 12.9200±0.26ad 

Mean  ±S.E, small  letters  a,  b ,c and d in  the  same  column against  capital letters A, B,C and D represent  a  significant  change  using 
least significance difference  (LSD) /ANOVA at P< 0.05. 
 
Table 7: Cholesterol(mg/dl) of different groups(n=20) 
 

G W1 W4 W8 

1 86.46±2.52A 85.54±0.88A 91.40±1.29A 

2 85.60±1.81 72.40±0.93aB 71.34±0.62aB 

3 86.64±.52B 78.10±0.70abC 81.68±1.88abC 

4 83.20±1.03 70.00±0.69abc 70.80±1.69acD 

5 81.96±.58ab 71.40±0.59ac 79.10±0.59abd 

Mean  ±S.E, small  letters  a,  b ,c and d in  the  same  column against  capital letters A, B,C and D represent  a  significant  change  using 
least significance difference  (LSD) /ANOVA at P< 0.05 
 

RESULTS AND DISCUSSION 
 

 The recorded data for body weight, feed intake and feed conversion was presented in Table (2) indicating 
significant differences (p>0.05) in body weights  at week 8  between groups 1,2,3and 5  in comparison with 
group4 and significant differences within same groups at week 4. Figure (1) showed that the highest feed 
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consumption was observed in groups 2&4 with lower weight gains and consequently higher convertion ratio 
than group 1. However, groups 3&5 were  exerted better weight gains and convertions than groups 2&4. The 
results were convenience with reduced growth rates as reported for chicks by( Saxena et al., 1963) and rats by ( 
Grant et al., 1995) due to feeding of diets containing raw soybeans . The substitution of isolated soy protein for 
milk protein in milk replacer diets for preruminant calves (Grant et al., 1989) and neonatal pigs (Grant et al., 
1990 ) has been recorded to reduce villus height in the intestinal tract and reduce polyamine concentrations.. 
Rackis et al ,1985 also stated that soybean contains large quantities of natural toxins or "antinutrients". First 
among them are potent enzyme inhibitors that block the action of trypsin and other enzymes needed for protein 
digestion. These inhibitors can produce serious gastric distress, reduced protein digestion and chronic 
deficiencies in amino acid uptake. 
 
Table 8: Total lipids(mg/dl) of different groups (n=20) 

G W1 W4 W8 
1 205.80± 1.74A 211.00±3.26A 215.80±4.86A 

2 219.40±3.19a 252.60±2.86aB 254.00±2.66aB 

3 225.20±4.51a 242.20±2.71abC 242.60±1.66abC 

4 219.40±3.64a 276.80±2.56abcD 288.60±2.66abcD 

5 218.60±3.47a 261.00±1.79abcd 244.40±1.77abd 

Mean  ±S.E, small  letters  a,  b ,c and d in  the  same  column against  capital letters A, B,C and D represent  a  significant  change  using 
least significance difference  (LSD) /ANOVA at P< 0.05 

 
 On the other hand, watercress (Nasturtium officinalis ) is edible, exceptionally rich in vitamins and 
minerals, and has long been valued as a food and medicinal plant . It contain glucosinolates. It has been 
recorded  that glucosinolates and their breakdown products protect against chemical toxicity  Steinmetz et al. 
(1994) . These compounds enhance  the endogenous detoxication system. Chemopreventive effects of 
glucosinolates were found to be due to protection against DNA damage as mentioned by  Fekadu et al (2002) 
.Who added that it is not only reducing DNA damage but also increased the ability of those cells to resist this 
damage caused by free radicals.It could be  also reduce blood triglyceride levels.  
 The interaction of different chemicals in purified components may interfere with the final result of a given 
treatment. Water cress extracts or dried powdered plants used in phytomedical treatments are composed of more 
than  active metabolite primarily responsible for enhancement of  the biological response compared with their 
purified components (Halberstein, 2005).Improvement of growth performance by vitamins may attributed to its 
immunomodulatory properties which reflected directly on general health condition ( Sijben et al., 2002).  
 With respect to the total proteins values, (Tables 3&4)showed significant decrease of total proteins 
values(g/dl) in groups 2,4 and 5 (3.52±0.233, 2.5±0.175 and 3.9±0.186, respectively) where significantly  
decreased at 4th weeks in comparison to group 1(4.42±0.281)  and group 5 (3.9±0.186) in comparison  with 
group 4(2.5± 0.175) .  At  8th weeks groups 2,4 and 5 (3.22 ±0.171, 2.42±0.191and 3.58±0.262, respectively) in 
comparison to group 1(4.74±0.360)  , group 5 (3.58±0.262) in comparison to group 4(2.42±0.191). It is clear 
that high percentage raw soya bean in ration  (groups 4)was correlated to decrease total proteins and globulins 
while administration of watercress improve their values .The nutritional value of soybean meal is decreased by 
presence of antinutritional   factors such as nonstarch-polysaccharides, it contains 204 g/kg and thus it is 
incompletely digested by poultry (Abudabos, 2010). Water soluble nonstarch polysaccharides not only 
indigestible but also interfere with the digestion and absorption of other nutrients by increasing the viscosity of 
digesta in the gut (Ward and Marquardt, 1983). Our data demonstrate that were convenient with Tengerdy  et al 
(1981) who  mentioned  that vitamins increased globulin production in chickens. He suggested that the high 
dose of vitamins is very effective in reducing prostaglandin levels which directly correlated with reduced toxic 
effects.  
 Results of kidney function  values recorded significant increase of creatinin values(mg/dl -Tables 5)at  first 
week groups 2,3,4 and 5 in compared  to group 1 after 1st and 4th at weeks  with significant increase in their 
levels as compared to group 1. At 8th weeks  creatinine levels in groups 2,4 and 5 (3.22 ±0.171, 2.42±0.191and 
3.58±0.262, respectively) were decreased than that in group 1(4.74±0.360), group 5 (3.58±0.262) in comparison 
to group 4(2.42±0.191).Regarding urea values(mg/dl) presented in (Table 6) which showed significant increases 
at week 8 between groups 2&4 (13.22±0.19&13.78±0.20) in comparison to control group (11.7200±0.21)that 
significantly improved in groups 3&5(12.50±0.14&12.92±0.26). Present data were consistent with study of  Su 
Yeon et al., (2011) who stated that  nephrotic syndrome occur  and kidney size might increase because of the 
damages from excessive urinary protein loss . Woods (1993)  recorded that  low-protein diets were associated 
with lower renal plasma flow, a lower glomerular filtration rate. It is  interesting that watercress containing 
antioxidants which are natural organic and inorganic substances that neutralize free radicals by bonding with 
them and protect kidneys from damage (Sanecki, 1998).  
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 With regard to cholesterol values (mg/dl-table 7), demonstrate significant decreases at weeks 4&8 between 
groups. Values at week 8 were at group 2&4 (71.34±0.62&70.80±1.69) in comparison to control group 
(91.40±1.29) and significantly elevated in groups 3&5 (81.68±1.88&79.10±0.59) . However, total lipids(mg/dl- 
table 8) show significant increases at week 4&8 between groups .Values at8th  week  were at group 2&4 
(254.00±2.66&288.60±2.66) in comparison to control group (215.80±4.86) and significantly elevated  in groups 
3&5 (242.60±1.66&244.40±1.77) . Nagaoka et al (1997)suggested  that soy protein peptides decreased intestinal 
cholesterol absorption and bile acid uptake, promoting serum cholesterol-lowering effect. Significant reduction 
in plasma HDL-cholesterol levels was observed by Nadar, et al. (2009) after long-term consumption of 
watercress , but no changes were found in plasma total cholesterol, triglycerides levels. He added that  the LDL-
cholesterol level was enhanced with low and high doses of watercress Several factors affecting on the 
concentrations of serum and hepatic cholesterol  including the amount of dietary protein, hormones such as 
insulin and glucagon, transcription mechnisms that sense the amount of lipids in the cells,enzymes involved in 
lipogenesis, cholesterol uptake and transport as well as enzymes responsible for bile acid production. The 
primary effect of soy protein on cholesterol metabolism is exerted in the liver. However, the adipose tissue, 
intestine, pancreas and kidney seem to play an important role in lipid metabolism (Unger 2002). More researchs 
are needed to understand the effects of soy protein and watercress  on mechanisms of bile acid synthesis and 
transport. 
 It could be  concluded from the present study  that watercress could be used to enhance beneficiary effects 
of soya protein and overcome its undesirable consequences.   
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