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Abstract. This study was conducted to evaluate the use powders of local synbiotic and fenugreek seeds as antioxidants
in the broiler diet against the experimentally stimulated stress by hydrogen peroxide (H,0,) in drinking water and its
influence on productive traits and economic cost up to 5 weeks old. In total, 300 one-day-old chicks were used, chicks
were randomly distributed into five treatments, each treatment contained 60 chicks with 3 replicates/group. The
treatments were divided into 1st treatment (T1) which involved the chicks fed a diet without any additives as negative
control whereas 2n treatment (T2) involved the chicks which were subjected to stress by 1 ml (0.5%) of H,O, per 1 L
of drinking water as positive control. In 3th, 4th and 5th treatments, the chicks were subjected to stress by H,0, and fed
0.5% of synbiotic (T3), 0.5% of fenugreek (T4) and mixture of 0.25% each of synbiotic and fenugreek (T5),
respectively. The results of the research indicated that T3, T4 and T5 caused a significant increase (P<0.05) in the mean
body weight, cumulative weight gain and relative growth rate with high significance (P<0.01) in cumulative feed intake
and production efficiency factor compared to T2. Also, the same treatments recorded highly significant superiority
(P<0.01) in cumulative feed conversion ratio and high (P<0.01) dressing percentage without giblets and with giblets.
Moreover, T3, T4 and T5 decreased the economic cost of the broiler rearing project. Thus, we recommended to using
both powders of local synbiotic and fenugreek seed or their combination as promising antistress dietary materials for
improving the productivity and reducing the economic cost of broilers. This will in turn support the prospects of
sustainable development in the globally poultry industry in future directions.

Keywords. synbiotic, fenugreek, hydrogen peroxide, broilers, economic cost.

INTRODUCTION

One of the crucial problems facing the poultry industry is an exposure of birds to oxidative stress, which is
one of the most important obstacles to cellular metabolism, whose deleterious impacts are not limited to the welfare
and health of the animal only, but also extends to the negative effects represented by impeding the productive
performance and final products (meat and eggs) [1], [2]. Accordingly, oxidative stress can be defined as state of
imbalance between the oxidation and the antioxidants system in vivo, which in turn causes lipid peroxidation,
protein oxidation, DNA molecule damage, and obvious defects in the regulation of intracellular signaling [3], [4].
This let to find out the feed additives such as antibiotics for maximizing production, which have significant impacts
on the development and growth of poultry . However, the intensive use of antibiotics was accompanied by side
effects on the health for both humans and animal through the development of bacterial strains resistant to these
antibiotics, as well as the accumulation of antibiotics residues in poultry products [5], [6]. Thus , to overcome the
oxidative stress incidence and scavenging the free radicals, researchers have tended to use the alternative natural
products such as, symbiotic and multiple medicinal plants as promising powerful antioxidants in the poultry diet.

The synbiotics is a synergistic mixture of probiotics and prebiotics that is used in different proportions as a
feed additive to improve the public health and productive performance of poultry. The probiotics are consisting of
beneficial microorganisms that are isolated from the intestinal flora of adult bird gut. These microorganisms envelop
the receptors of intestinal epithelial cells, preventing pathogenic bacteria from obtaining adhesion sites of these cells
and excluding them outside the host body. Also, the beneficial microorganisms contribute to the beneficial
microbial balance of intestinal flora during exposure of adult birds to stressful conditions such as, high temperature,
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toxic stress and various disease [7], [8]. The prebiotics are defined as a group of complex non-digestible
carbohydrates by in vivo host enzymes such as, fructooligosaccharides and mannan-oligosaccharides, which are
derived from the cell wall of bacteria, yeasts, molds and some medicinal herbs that has a beneficial medical effect
[9]. These complex sugars are consumed by beneficial intestinal bacteria and have important roles in blocking the
receptors located on the surface of pathogenic bacteria walls, thus preventing their adhesion to the epithelial cells
lining the alimentary canal, reducing the chance of disease and promoting the animal health [10]. On basis that
assumption, the synbiotic product proved its beneficial effect in histomorphological changes by increasing the
thickness of the epithelial layer and villi length of intestine through its role in improving the microbial balance of
intestinal flora [11],[12].

The fenugreek (Trigonella foenum-graecum) is one of the influential medicinal plants that is characterized by
anti-stress, antitoxic, anti-microbial and hypoglycemic properties because of its richness in many polyphenols,
flavonoids, saponins, alkaloids, vitamins, proteins, fatty acids and minerals such as phosphorous, iron, zinc,
magnesium and calcium [13], [14].

The study aimed to the possibility of using powders of local synbiotic and fenugreek seeds as antioxidants in
Ross 308 broiler diets after exposure to stress induced by H,O, drinking water and investigating their effect on
productive performance and economic cost of birds until 5 weeks old of age.

MATERIALS AND METHODS

Experimental Scheme

In total 300 unsexed broiler chicks Ross 308 (initial weight=42.2+0.5g) were procured from a commercial
hatchery and were transported and reared in Poultry Farm which belongs to the Technical College of Al-Musaib,
Babylon, Iraq from December 16th, 2021 till January 19th, 2022. Chicks were randomly divided into 5 equal
treatments (n=60 per treatment) with 3 replicates each. All chicks were reared under environmentally controlled
conditions with feeding on balanced diet (table 1) according to NRC [15] and also based on broiler chicken guide
308. The chicks were exposed to oxidative stress from 2 days old until the end of the experiment (35 days). The
experimental treatments were assigned as follows:

i The 1st treatment (T1): ad libitum feeding without any dietary additives (negative control).

ii. The 2nd treatment (T2): adding 0.5% (1 ml) of H,O, per 1 L of drinking water (positive control).

iii. The 3rd treatment (T3): adding 0.5% (1 ml) of H,O, per 1 L of drinking water + 0.5% of symbiotic
powder in diet.

iv.  The 4th treatment (T4): adding 0.5% (1 ml) of H,O, per 1 L of drinking water + 0.5% of fenugreek seed
powder in diet.

V. The 5th treatment (T5): adding 0.5% (1 ml) of H,O, per 1 L of drinking water + 0.25% of synbiotic
powder in diet + 0.25% fenugreek seed powder in diet.
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TABLE 1. Composition of the Experimental Diet and Chemical Composition.

Feed stuff Starter (%) Grower (%)  Finisher (%)
(1-2 weeks) (3-4 weeks) (5 weeks)
Soybean meal (46%) 30.0 26.5 26.5
Wheat 25.0 28.0 10.0
Yellow corn 20.2 14.70 32.8
Flour 12.5 15.0 15.0
Wheat bran 8.00 9.00 9.00
Premix* 2.50 2.50 2.50
Limestone 0.80 0.90 0.90
Sunflower oil 0.50 2.70 3.00
Monocalcium phosphate — 0.30 0.20
Anti-fungal agent (MINZEL —
PLUS) 0.10 0.10
Choline chloride + Sodium 0.10 — e
Sodium bicarbonate 0.10 0.10 e
Table salt — 0.05 —
Threonine 0.05 — —
Emulsifier (APSA MOS) 0.05 —
Emulsifier (Lysoforte™ Extend 0.04 0.04
Dry) 0.04
Allicine 0.03 —_ —
Enzyme mixture (Kemzyme® — —
0.03
Plus P Dry)
Total 100 100 100
Chemical analysis**
Crude protein (%) 21.84 20.55 19.46
Metabolizable energy
3025.3 3094.05 3144.30
(kcal/ kg)
Metabolizable energy to crude
. 138.5 150.56 161.57
protein
Crude fiber (%) 2.73 2.65 2.865
Lysine (%) 1.342 1.248 1.161
Methionine (%) 0.71 0.519 0.470
Methionine + cysteine (%) 0.880 0.862 0.796
Calcium (%) 0.910 0.902 0.810
Auvailable phosphorous (%) 0.501 0.932 0.837

*Produced by Provimi 3110 Company (Jordan), contains 3800 kcal/kg metabolizable energy, 7% crude protein,
1.1% fat, 15% calcium, 4% lysine, 11% available phosphorus, 4.8% sodium, 5.4% calcium, 8.5 % methionine, 8.5%
methionine + cysteine, 0.55% threonine, 575000 1U/kg vitamin A, 201250 1U/kg vitamin D3, 3000 mg/kg vitamin
E, 138 mg/kg vitamin K3, 138 mg/mg vitamin B1, 345 mg/kg vitamin B2, 1840 mg/ kg vitamin B3, 552 mg/kg
vitamin B5, 184 mg/kg vitamin B6, 46 mg/kg vitamin B9, 1000 mg/kg vitamin B12, 6900 mg/kg biotin, 20000
mg/Kg choline chloride, 2760 mg/kg iron, 3680 mg/kg zinc, 3680 mg/kg manganese, 9.2 mg/kg selenium, 50 mg/kg
iodine.

**Calculated by using NRC [15].
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Dietary Additives

The synbiotic powder (lragi synbiotic, Iraq) was locally made and suitable for using in animal feed and
scientific protocols. This product was obtained from the College of Agricultural Engineering Sciences/University
of Baghdad, Iraq and was an equal mixture of prebiotic and prebiotic. According to manufacturer's instructions ,
each 1 gm of probiotic contains 10® Lactobacillus acidophilus, 10° Bacillus subtilis, 10® Bifidobacterium and 10°
Saccharomyces cervisia. With respect to prebiotic, it consists of complex sugars isolated from dry yeast
Saccharomyces cerevisiae after damaging its cell wall by adding the chloroform at an amount of 4% and
incubating in a shaker at a temperature of 30°C for 48 hours at 125 rpm.

Fenugreek seed powder was analyzed to its bioactive compounds (table 2) using the high performance liquid
chromatography (HPLC) technique according to the methods coined by Anhawange et al. [16], Trease and Evans
[17], Mradu et al. [18], Ghorai et al. [19], Abdelkader et al. [20], Zare et al. [21], Babaa and Malikba [22].

Hydrogen peroxide (H,0,, Panreac Quimica S.L.U., Barcelona, Spain , 50%) was used as an oxidizing agent to
induce the oxidativie stress. H,O, was diluted with sterile distilled water to obtain concentration of 0.5% (prescribed
dose) . The preparation of H,O, was daily carried out to maintain its purity and effectiveness and then stored after
dilution in dark plastic containers away from sunlight. 1 ml of 0.5% was added to 1 liter of drinking water and
provided to birds daily [2], [3].

TABLE 2. Some Bioactive Compounds Present in fenugreek seed powder.

Item Unit Amount

Total phenols mg gallic acid/gm 30.69
Total flavonoids mg rutin/gm 20.45
Total alkaloids % 13.25
Total terpinoids % 11.36

Total tannins % 5.36
Total saponins % 0.58

Trigonelline ppm 135.69

CHARACTERISTICS STUDIED

Productive Performance

The productive attributes of chicks were registered and presented weekly and accumulatively in each replicate
in treatment. The productive parameters involved live body weight, weight gain (difference between initial and
final body weight), feed intake, feed conversion ratio (feed intake / body weight gain), relative growth rate
(differences between initial and final body weight x 100 divided by 0.5x sum of initial and final body weight),
periodical mortality and productive efficiency factor [23]. At age of 35 days, all birds were deprived from feed
and water for 3 hours, 1 male and 3 females were selected from each replicate in treatment to obtain their final
body weights and slaughtered to calculate carcass yield with giblets (heart, gizzard and liver) or without giblet and
calculation ratio of abdominal fat. All the carcasses were dissected and calculated into primary and secondary
parts (breast, thighs, drumsticks, wings, neck and back) [3].

Economic Cost
The economic cost of project for all treatments was evaluated at the end of experiment (35 days) and
calculated based on Iragi dinar (1QD) currency which includes the following items:
Total Feed cost = sum of consumed feed per bird (kg) X number of birds X price of feed — [1]
Total expenses = total feed cost, dietary additives, total cost of chicks, litter, gas and medical

treatments...etc —— —— —— —— —— —— —— —— —— —— —— —— — —— — —[2]
Selling revenue = body weight X price of kg for live body weight — ———-———————— [3]
Net revenue = difference between total expenses and selling revenue — — ——————— [4]
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Economic efficiency = net revenue/total expenses cost X 100 — - ——————— — — [5]

Statistical Analysis

Data analysis was performed by using the statistical analysis system [24] to analyze the effect of different
treatments on the characteristics studied by following a completely randomized design (CRD), and the mean
differences among the treatments were compared according to Duncan's multiple range test [25].

RESULTS AND DISCUSSION

Consumed Feed

Table (3) indicated a highly significant (P< 0.01) in the average of feed consumed for T3, T4, T5 and T1 during
the periods (1-3 weeks), (4 - 5 weeks) and (1- 5 weeks) compared with T2.

TABLE 3. The effect of adding powders of synbiotic and fenugreek seed to the diet on feed intake (g) of stressed broilers (mean
+ standard error)

Treatments feed intake
1-3 week 4-5 week 1-5 week
T1 946.17+3.87 b 2206.48 £3.86 b 3296.93+11.86 a
T2 865.56 +8.94 ¢ 1847.07 £5.84 ¢ 2856.94 +15.97 b
T3 950.08 +9.87 ab 2222.73 £2.96 a 3318.62 +14.82 a
T4 972.38 £3.95a 2220.01 £6.97 ab 3339.45 +17.85 a
T5 972.01 £8.53 a 2257.38 +4.86 a 3369.42 £13.87 a
Significance ** ** **
level

T1: negative control , T2: positive control, T3: 1 ml (0.5%) of H,O, per 1 L of drinking water + 0.5 % synbiotic;
T4: 1 ml (0.5%) of H,O, per 1 L of drinking water + 0.5 % fenugreek seed in diet ; T5: 0.5% (1 ml) of H,0O, per 1
L of drinking water + 0.25% of synbiotic in diet + 0.25% fenugreek seed in diet.

**Different letters in the same column of treatments indicate to significant difference at (p<0.01).

Body Weight and Weight Gain and Relative Growth Rate

The results of the statistical analysis shown in table (4) showed a significant superiority (P< 0.05) in the
average body weight in the 3rd and 5th week for T1, T3, T4 and T5 over T2 which constituted the lowest
significant differences. Also, it is evident from table (4) and table (5) that there is a highly significant differences
(P< 0.01) in weight gain and relative growth rate in T1, T3, T4 and T5 for the periods (1-3 weeks), (4-5 weeks) and
(1-5 weeks) compared with T2 that recorded the lowest significant differences.
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TABLE 4. The effect of adding powders of synbiotic and fenugreek seed to the diet on body weight and weight gain (g) of
stressed broilers (mean * standard error).

Treatments body weight weight gain
3 weeks 5 weeks 1-3 week 4-5 week 1-5 week
T1 873.06+ 2381.87+ 714.78+ 2.87 1508.80 £ 2340.87 =
9.31a 42.57ab ab 6.98 ab 7.98 ab
T2 765.55+ 1819.03+ 608.55+ 6.98 1053.48 £ 1776.83 £
1355 b 18.04 c c 8.97c 8.98¢c
T3 826.03+ 2354.36+ 671.18+ 4.87 1528.32 £ 2312.15+
32.19a 19.89b b 9.87a 4.87b
T4 878.68+ 2366.78+ 719.40+ 7.98 1488.12 + 2324.58
4.46 a 13.28b a 754b 8.33b
T5 879.51+ 244713+ 722.81+ 6.98 1567.61 + 2404.93 =
10.40 a 10.82 a a 8.87a 954 a
Significance * * ** ** *
level

T1: negative control, T2: positive control, T3: 1 ml (0.5%) of H,0, per 1 L of drinking water + 0.5 % synbiotic; T4:
1 ml (0.5%) of H,0, per 1 L of drinking water + 0.5 % fenugreek seed in diet ; T5: 0.5% (1 ml) of H,0, per 1 L of
drinking water + 0.25% of synbiotic in diet + 0.25% fenugreek seed in diet.

Different letters in the same column of treatments indicate to significant difference, * at (p<0.05),

**at (p<0.01).

TABLE 5. The effect of adding powders of synbiotic and fenugreek seed to the diet on relative growth rate (%) of stressed
broilers (mean + standard error).

relative growth rate

Treatments 1-3 week 4-5 week 1-5 week
T1 138.61+1.98 a 92.70+£1.26 ab 193.03 £1.76 ab
T2 131.92+4.98 ¢ 81.52+2.87 ¢ 190.13+4.98 ¢
T3 136.85+2.54 b 96.10+2.43 a 192.95+5.98 b
T4 138.61+1.53 a 91.70+2.87 b 192.99+3.87 ab
T5 139.51+1.65 a 94.24+4.87 a 193.21+1.87 a
Significance ** l *
level

T1: negative control , T2: positive control, T3: 1 ml (0.5%) of H,O, per 1 L of drinking water + 0.5 % synbiotic;
T4: 1 ml (0.5%) of H,O, per 1 L of drinking water + 0.5 % fenugreek seed in diet; T5: 0.5% (1 ml) of H,0O, per 1
L of drinking water + 0.25% of synbiotic in diet + 0.25% fenugreek seed in diet.

Different letters in the same column of treatments indicate to significant difference, * at (p<0.05),

**at (p<0.01).

Feed Conversion Ratio
The data presented in table (6) indicated there was a significant decrease (significant improvement) (P<0.01) in

feed conversion ratio for T3, T4, T5 and T1 during the periods (1-3 weeks), (4-5 weeks) and (1 -5 weeks) in
comparison to T2.
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TABLE 6. The Effect of Adding Powders of Synbiotic and Fenugreek Seed to the Diet on Feed Conversion Ratio of Stressed
Broilers (Mean + Standard Error)

Treatments feed conversion ratio
1-3 week 4-5 week 1-5 week

T1 1.32+0.01 b 1.46+0.03 b 1.40+0.01 b
T2 1.42+0.02 a 1.75+0.03 a 1.60+0.01 a
T3 1.41+0.02 a 1.45+0.04 b 1.43+0.02 b
T4 1.35+0.03 b 1.49+0.01 b 1.43+0.02 b
T5 1.34+0.02 b 1.44+0.02 b 1.40+0.01 b

Significance ** il il
level

T1: negative control , T2: positive control, T3: 1 ml (0.5%) of H,O, per 1 L of drinking water + 0.5 % synbiatic;
T4: 1 ml (0.5%) of H,O, per 1 L of drinking water + 0.5 % fenugreek seed in diet ; T5: 0.5% (1 ml) of H,O, per 1
L of drinking water + 0.25% of synbiotic in diet + 0.25% fenugreek seed in diet.

Different letters in the same column of treatments indicate to significant difference, **at (p<0.01).

Mortality and Productive Efficiency Factor

It is apparent from the results presented in table (7) that there are no significant differences in the percentage of
total mortality among the different groups of birds.
The production efficiency factor (Table 7) reached the highest value at the significant level (P<0.05) in T1, T3,
T4 and T5 in comparison to T2 which achieved the lowest value.

TABLE 7. The effect of adding powders of synbiotic and fenugreek seed to the diet on Total Mortality (%) and Production
Efficiency Factor of Stressed Broilers (mean + standard error).

Treatments total mortality Production efficiency factor
T1 0.00£0.00 484.24 + 6.93a
T2 0.02+0.00 307.30+ 8.83b
T3 0.00£0.00 468.85+10.25a
T4 0.00£0.00 47081+ 7.33 a
T5 0.00+0.00 499.33+£10.19 a
Significance N.S *
level

T1: negative control , T2: positive control, T3: 1 ml (0.5%) of H,O, per 1 L of drinking water + 0.5 % synbiotic;
T4: 1 ml (0.5%) of H,O, per 1 L of drinking water + 0.5 % fenugreek seed in diet ; T5: 0.5% (1 ml) of H,0, per 1
L of drinking water + 0.25% of synbiotic in diet + 0.25% fenugreek seed in diet.

Different letters in the same column of treatments indicate to significant difference, * at (p<0.05),

N.S: non significant.

Carcass Quality

The results in table (8) referred that there was a highly significant (P<0.01) value in carcass yield dressing
without giblets, with a significant superiority (p<0.05) in carcass yield with giblets for T1, T3, T4 and T5 compared
with T2. With respect to percentage of giblets, there is a significant difference (P<0.01) in the relative heart weight
in favor of T5 over T2. As for the relative weight of liver and gizzard, it is noted that there are no significant
differences among the experimental treatments. A significant decrease (P<0.01) was noted by T3 and T4 over T2 in
abdominal fat content.
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Regarding carcass parts and in comparison to T2, there was a no significant differences among all experimental
groups in proportional weights of breast, thighs, drumsticks, neck and back. However, T1 constituted low
significant value (P<0.05) in proportional weight of wings compared to other treatments.

The Economic Cost of the Study

There was a positive decrease in the economic cost with regard to the broilers rearing project (table 9) for T1,
T3, T4 and T5 by achieving the high values accounted based on 1QD currency of the mass of marketed broilers,
selling revenue, net revenue and economic efficiency compared with G2 which registered negative increasing in
general economic cost.

The superiority in the productive performance in T3, T4 and T5 which is represented by the average live body
weight, gain weight, relative growth rate and carcass yield might probably due to the increase the amount of feed
consumed under stress conditions which reflected directly on improved feed conversion ratio . The high body
weights achieved in the mentioned treatments of birds might belong to the contents of their diets for powder of
synbiotic (probiotic+prebiotic) and fenugreek seeds and their mixture which proved their efficacy which are
characterized by containing biologically active substances to support growth and suppress the stress. This was
obvious that fenugreek powder contained many bioactive compounds such as, total phenols, total flavonoids and
predominant compound, trigonelline, and others (table 2) which are involved in protein synthesis and enhancing
feed utilization by stimulating the secretion of insulin hormone [26], [27]. Also, this improvement in the
productive attributes might be attributed to the ability of the microorganisms present in the synbiotic to improve
digestion and absorption of the nutrients and then increase the efficiency of feed utilization. It was proven that the
intensive presence of beneficial bacteria in synbiotics could re-form the equilibrium of microflora and increase the
villi length and function in intestine [8], [11]. This supremacy in mode of action in current synbiotic was due to its
containing of multiple effective bacteria such as, L. acidophilus, Bifidobacterium and B. subtilis bacteria, in
addition to S. cerevisiae yeast and sugars. It was well known that multiplicity of microorganisms in the probiotic
had better positive effects and more efficient than containing one type of microorganisms in same blend [29]. The
rapid spread of microorganisms on the surface of the mucus layer of the intestine plays an important role in the
stimulation of intestinal microflora, providing nutrients and secretion of useful substances for growth such as, amino
acids, involving lysine and other metabolites [30]. Plasma circulating lysine is an essential amino acid which is
important for body protein synthesis and it is derived at 21% from intestinal flora sources [31]. These intestinal flora
secrete also some crucial vitamins such as, B complex, K and E vitamins which are essential for the intestinal
immune system of birds and increase the rate of digestion [30]. The results of this study are in agreement with
Slizewska et al. [32] who found that using synbiotic preparation comprised of Lactobacillus spp, Saccharomyces
cerevisiae yeast (probiotic) and inulin (prebiotic) could improve the feed conversion ratio and European production
efficiency factor and reduced the mortality through activation the growth of beneficial bacteria and limitation in
growth of potential pathogens such as, Salmonella in the digestive system of broiler chickens [33]. Similarly, adding
1.5 g of a synbiotic (Bacillus licheniformis, Bacillus subtilis, Clostridium butyricum,
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TABLE 8. The effect of adding powders of synbiotic and fenugreek seed to the diet on Carcass Yield and Carcass Parts (%) of

stressed broilers (mean * standard error).

carcass carcass
Tr;egm w)i/tlﬁlodut )\:\;?tlr? breast thighs drilé?gs back wings neck aba(f(;g,l“ liver  heart gizzard
giblets giblets
Ja74. 7809 4092 171 137 154 %895 377 | o ,io ooor  1oas
T os0a 2 T t  014ak 006 00dab 012
308 9302 016 035 061 008 063b 010 : : :
12.89
- 133 72T 304 577, 15’;3 éff + 384+ 165+ 215+ 052+ 1.26+
it 09b o010 005 o1 ao O.tSa 022 006a 013 003b 003
i 73047734 3860 196;0 13.28: 1591 3% 3104 0.07x 223t 8‘3% 143+
0o 06 0t1 opy 076 035 > 017 021b 0041 “)* 018
12,68
o 7392 7845 379 1;5;3 13.01: 1659: + 336+ 113+ 2.53+ 8‘3?& 1.35+
0sia 030a 215 sy 068 105 15%5 002 025b 013 0¥ 010
11.10
15 7316 71'%1 049 1443 1314 16922 + 377+ 136+ 2% 065+ 156+
0oa oty 1es L74r 061 068 25)0 033 005ak ,;. 003 014
Signifi
cance ** ** NS NS NS NS * NS * NS ** NS
level

T1: negative control , T2: positive control, T3: 1 ml (0.5%) of H,O, per 1 L of drinking water + O.5 % synbiotic;
T4: 1 ml (0.5%) of H,0, per 1 L of drinking water + 0.5 % fenugreek seed in diet; T5: 0.5% (1 ml) of H,O, per 1
L of drinking water + 0.25% of synbiotic in diet + 0.25% fenugreek seed in diet.
Different letters in the same column of treatments indicate to significant difference, * at (p<0.05), ** at the level
(p<0.01), N.S: non significant.
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TABLE 9. The effect of adding powders of synbiotic and fenugreek seed to the diet on Economic Cost of stressed broilers
(mean + standard error).

Treatments* total feed total expenses mass of selling net revenue economic
cost (10° (10° IQD) marketed revenue (10° (10° ID) efficiency
1QD) broilers (kg) ID)

Tl 166.34 257.83 142.91 428.73 170.90 66.40

T2 144.14 235.63 103.68 311.05 75.42 32.03

T3 167.44 258.92 141.26 423.78 164.85 63.68

T4 168.49 259.97 142.00 426.02 166.04 63.87

T5 170.00 261.49 146.82 440.48 178.99 68.48

*According to the prices of local market in IQD currency, one chick cost is 952.38 1QD, 1 kg of feed cost is 840.90
IQD, total cost of feed additives, litters, medical treatments and gas per group is 26000 1QD.

xylooligosaccharide and yeast cell wall) had positive impacts on growth performance represented by feed
efficiency during days 1-21 and reduced the relative abdominal fat weight, however, no effect was recorded on
daily feed intake, weight gain, feed efficiency from 1-50 day old of Partridge shank chickens [34]. Perhaps, that
synbiotic extracts promoted antioxidant capacity, regulated nutrients metabolism and digestibility [34] and
modulated the hematological and biochemical parameters of poultry [35]. The powerful activity of synbiotic might
depend on dose incorporated in diet of broiler chickens. For instance, more recently, Nisar et al. [6] concluded the
best dose was 1200 g/ton from synbiotic product (Synerall™) involving unique combination of Saccharomyces
cerevisiae, galacto-oligosaccharide and mannanoligosaccharide) compared with 700, 1700 or 2200 g/ton. Thus,
1200 g/ton improved feed conversion ratio but reduced feed intake without any obvious changing in body weights
and produced carcass quality. The improved performance of birds under stress condition in current data was
probably that synbiotic extracts considered as the best preparations in comparison with an individual using of its
components (probiotic or prebiotic). On basis that, these results were in line with Abdel-Fattah and Fararh [35] who
suggested that dietary commercial synbiotic (0.5 kg of probiotic Lactic dry® /ton plusl kg of prebiotic Bio-MOS®
/ton ) improved body weight gain, feed conversion ratio, breast muscle percentage and economic efficiency of
broilers compared with singular using of either 0.5 kg of probiotic (Saccharomyces cerevisiae, Lactobacillus
acidophilus, Streptococcus faecium, Bacillus subtili) or 1 kg of prebiotic (phosphorylated mannanoligosaccharide
derived from cell wall of Saccharomyces cerevisiae) per ton. Additionally, Cheng et al. [36] noticed that adding
1.5 g per kg of dietary synbiotic consisting (Bacillus subtilis, Clostridium butyricum and Bacillus licheniformis )
and prebiotics (xylooligosaccharideand yeast cell wall) increased average daily gain, reduced feed conversion ratio
and abdominal fat in broilers from 1 to 42 days of age.

Similar series of previous studies proved the improvement in body weight, weight gain, feed intake and feed
conversion ratio of broiler chickens fed 1% of fenugreek seed in diet [37], [38] or 2% of essential oil of fenugreek in
diet [39]. Differently from what was obtained by Yesuf et al. [40], that adding 1 and 2 g/kg of fenugreek seed
powder did not change the carcass yield at the age of 49 days, however, Toaha et al. [14] found that was significant
increase in the dressing percentage of broiler fed 1, 2 and 3 % of fenugreek powder incorporated in experimental
diet.

Lowering in economic efficiency for T2 in present data was inverted by the significant deterioration in
overall productivity of birds due to chronic implications of oxidative stress. This was due to increase oral
consumption of cytotoxic H,0, which is involved in overproduction of oxygen molecules and generation of other
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harmful free radicals in stomach and functional tissues. Thus, free radicals can permeate easily the blood stream and
causes augmentation the lipid peroxidation in vivo [41], [42]. They play detrimental effects by damaging biological
molecules, such as proteins, lipids, and DNA which causes in turn deactivation the cellular membranes
composition and related influences on transcription, translation and RNA processing [43], [44]. Oxidative stress is
responsible for many pathological cases such as, cancer, obstructive pulmonary disease, neurological disorders,
atherosclerosis, asthma, hypertension, diabetes, acute respiratory distress syndrome, and many cellular consequences
[45]. H,O, is characterized by its diffusion and ubiquity in cells and therefore its excretion controlled by specific
catabolism [46]. Although, the negative effect of H,O, , we did not registered any mortality incidence among all
groups of stressed birds but the effects were obvious in final productive performance and ecomomical point of
view. Identical results were achieved by Al -Shammrai et al. [2], Al -Shammrai et al. [4] and Al-Shammari and
Batkowska [47], who found that was a clear decrease in productive attributes and production efficiency factor of
broilers or quails exposed to oxidative stress by 0.5% H,O, in drinking water or 200 ppm lead acetate in diet.

The amelioration in the productive performance obtained by the antistress feed additives (T3, T4 and T5) was
positively reflected by the values of the production efficiency factor which is one of the important indicators in
evaluating the productivity and the economic cost of the project. The high value in this indicator is due to the
correlation among high live body weight and improved feed conversion ratio thus the increase in this value led to an
increase in financial returns [23]. Therefore, superiority in productive characteristics of dietary antistress treatments
of stressed birds was profitable for monetary savings which resulted in decreasing the total expenses cost of the
rearing project with an augment in net revenue and overall economic efficiency accounted in 1QD currency. There
seems no doubt that powders of locally made synbiotic and fenugreek seed will optimize the highly mass
production, lower the economic losses with inferior economic cost especially in case of feed prices which
constitutes the most pivotal requirements in poultry nutrition.

CONCLUSION

The oxidative stress induced experimentally by hydrogen peroxide posed physiological risks on live organisms
which were reflected by impaired growth performance and productive features of broiler chickens until marketing
age. However, the locally made synbiotics and fenugreek powder added to the diet alleviated the deleterious
influence of stress by their specific mode of action. Also, these both feed additives had positive influence to reduce
the economic cost of the rearing project which could open a new vista in understanding the sustainable development
in poultry nutrition.
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