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This study aimed to evaluate the effects of dietary supplementation of 

Nutrition Bio-Shield Superfood® (NBS) on the growth performance, intestinal 

morphology, immune response and blood metabolites in broiler chickens fed 

with low metabolizable energy (ME) and crude protein (CP) diets. A total of 

360 one-day-old Ross 308 broilers were used in a 42-d experiment. The birds 

were allotted to 6 dietary treatments with 5 floor pen replicates of 12 birds 

each; based on a completely randomized design. Dietary treatments included a 

positive control diet (PC, standard diet), a negative control diet (NC, 3% 

reduction in ME and CP without NBS supplementation), and dietary 
supplementation of NBS at 0.5, 1, 1.5, and 2 g/kg to negative control diet 

(NBS0.5, NBS1, NBS1.5, NBS2, respectively). Body weight on d 10 and body 

weight gain during d 1-10 were lower (P < 0.05) in birds fed with NC and NBS 

diets compared to the positive control group. During later phases and d 1-42, 

no significant differences were observed in body weight, body weight gain, 

feed intake, and feed conversion ratio of broilers among the treatments. 

Supplementation of NBS or lowering the nutrients by 3% had no significant 

effect on immune response (total Ig, IgG and IgM concentrations) compared to 

positive control group. NBS supplementation decreased muscle layer thickness 

(MLT) in the jejunum (P < 0.01). Villus width (WV) and MLT showed a linear 

response to the treatments (P = 0.02 and P = 0.02, respectively), in this case, 
VW increased with the supplementation of NBS at 0.5 to 2 g/kg, and MLT 

decreased with these levels of dietary NBS. In general, dilution of nutrients by 

3% of the standard diet and dietary supplementation of NBS had no significant 

effect on growth performance, immune response, blood metabolites and 

carcass traits in broiler chickens. 
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Introduction 

Feed constitutes a major part of expenses in a poultry 

farm and thus the ever-rising feed cost become an 

important challenge faced by poultry industry. 

(MacDonald, 2010). Among all nutrients, protein and 

energy are two important items that make a lot of 
interest and challenges to the nutritionists since in 

fact, they are the primary and costly items affecting 

all products in poultry industry (Kamran et al., 

2008b). A diet reduced in crude protein (CP), 

metabolizable energy (ME) or other nutrients without 

any harmful effect on bird’s health and productivity 

could be a viable option to consider by a nutritionist. 

Therefore, poultry researchers are trying to find 

modern procedures for an economical broiler 

production by increasing the utilization of energy and 

protein (EL-Sheikh, 2002). It has been shown that 

adding some photogenic plants to the diets improves 
nutrient utilization (Hafez and Attia, 2020). 

Interestingly, their effect is more pronounced when 

birds face with a challenge such as a nutritional one 

(Hafez and Attia, 2020). 

Chickens are susceptible to pathogens (Broom 

and Kogut, 2019). Antibacterial additives like 
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antibiotics used to be as a dietary supplement to 

reduce the amounts of pathogenic microorganisms in 

the birds’ gastrointestinal tract and increase their 

growth and feed efficiency (Low et al., 2021). But, in 

the recent years, their routine use has been banned in 
many countries (Hafez and Attia, 2020). One of the 

possible alternatives to antibiotics is plant-derived 

substances such as essential oils, flavonoids, 

polyphenols, alkaloids and tannins. In poultry 

nutrition, a wide range of plant components have 

been investigated for their antibacterial, 

coccidiostatic, immunostimulatory and growth 

promoting properties (Low et al., 2021). A major by-

product of wheat germ oil extraction is defatted wheat 

germ (DWG), which contains a variety of nutrients 

including relatively high protein (30%), 
carbohydrates, pigments, minerals and B vitamins 

(Zhu et al., 2006). Nutrition Bio-shield Superfood 

(NBS) is a healthy and suitable herbal supplement 

extracted from wheat grains by a green path (NBS 

Organic Company, Turkey). NBS is a feed additive 

similar to DWG, but its mechanism of action need to 

be clarified using reliable experiments. There have 

been very few studies on using NBS supplement as a 

feed additive in broilers feed (Bayat et al., 2021). 

Therefore, the aim of this study was to evaluate the 

effects of dietary supplementation of NBS powder on 

growth performance, intestinal morphology, immune 
response and blood metabolites in broiler chickens 

fed with varying ME and CP diets. 

 

Materials and methods 

Birds, diets and housing 

A total of 360 one-day-old broiler chicks from Ross 

308 strain were obtained from a commercial hatchery 

with an average body weight (BW) of 40 ± 0.17 g. 

The chicks were sexed and distributed into 30 floor 

pens with five replicates of 12 chicks each (6 males 

and 6 females), based on a completely randomized 
design. The pen size was 1.2 m×1 m with wood 

shavings as bedding material. Nutrition Bio-shield 

Superfood (NBS) used as a feed additive in preparing 

the treatments. It is a healthy and suitable herbal 

supplement extracted from wheat grains by a green 

path (NBS Organic Company, Turkey; Table 1). 

 

Table 1. Chemical composition of NBS supplement powder1 (DM basis) 
Amount  Vitamins Amount  Minerals Amount Composition 

0.66 B1 (mg/kg) 0.44 Total phosphorus (%) 8.40 Moisture (%) 
0.28 B2 (mg/kg) 2.31 Potassium (%) 1.80 Total ash (%) 
2.70 B3 (mg/kg) 0.28 Sulfur (%) 11.26 Crude fiber (%) 

0.89 B5 (mg/kg) 0.32 Magnesium (%) 61.90 Digestible nutrients (%) 

0.89 B6 (mg/kg) 1.67 Calcium (%) 42.53 Carbohydrate (%) 

52.40 C (mg/kg) 0.62 Boron (%) 4300 Gross energy (kcal/kg) 
0.97 E (mg/kg) 241 Iron (mg/kg) 7.20 Ether extract (%) 
530.0 A (IU) 49.80 Manganese (mg/kg) 20.60 Crude protein (%) 
483.0 D (IU) 26.90 Zinc (mg/kg) 3.70 Sugar (%) 
63.60 K (µg/kg) 13.6 Copper (mg/kg) 6.00 Cellulose (%) 

    48.42 Omega-3 fatty acids (mg/g) 

    60.62 Omega-6 fatty acids (mg/g) 

    22.16 Omega-9 fatty acids (mg/g) 
1Analyzed in Technology Development Center for Medicinal Plants; Department of Research and Development of 
Knowledge Based Green Drug Researchers Company, Ardabil, Iran.  
NBS: Nutrition Bio-Shield Superfood®. 

 
Dietary treatments included: Positive control (PS), 

Negative control (NC, with a 3% reduction in ME 
and CP as basal diet), Negative control + 0.5 g/kg 
NBS (NBS0.5), Negative control + 1.0 g/kg NBS 
(NBS1), Negative control + 1.5 g/kg NBS (NBS1.5), 
Negative control + 2.0 g/kg NBS (NBS2). The 
Positive control diet was formulated according to 
Ross 308 nutrient recommendations (Aviagen, 2014b; 
Table 2).  

Rearing house temperature was set at 32 °C on 
day one, and then decreased by 3 °C per week to 
reach 21°C at 28 d and remained constant until the 
end of the experiment. Relative humidity was kept 
between 60 to 65 % throughout the experiment. All 
birds were provided with 24 h light during the first 
two days of age, followed by 18 h light: 6 h dark 
thereafter. Feed and water were provided ad libitum 

throughout the experiment. Other rearing conditions 
were managed according to the Ross-308 
management handbook (Aviagen, 2014a). 
 

Growth performance 
The group weight of chicks in each pen was 
measured at day one of age and then at the end of 
starter (d 10), grower (d 24) and finisher (d 42) 
periods. The mean body weight gain (BWG) was 
calculated from the weight gain of the birds per pen. 
Feed intake (FI) was calculated by subtracting the 
remaining feed from the feed provided in each pen 
during the experiment. The feed conversion ratio 
(FCR) was modified for mortality and was expressed 
as grams of feed consumed by birds in pen divided by 
grams of weight gain. Daily mortality was recorded 
in each treatment. 
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Intestinal morphology  

At 42 days of age, one male bird was selected from 

each replicate and killed by cervical dislocation. 

About 1 cm from the midpoint of the jejunum was 

removed, washed with 0.9% saline, fixed in 10% 
formalin buffer, and stored for further processing. 

The samples were taken out of solution and 

dehydrated by a series of graded ethanol solutions, 

cleared in xylene, and infiltrated with paraffin. 

Infiltrated tissue samples were embedded in paraffin 

blocks. The embedded samples were cut into a 

thickness of 5-6 μm using a rotating microtome. The 

sections were floated in 40 °C distilled water, so that 

they were easily placed on the lamina after 

smoothing. The slides were placed on a warm plate at 

45 °C and the excess paraffin was melted while 
drying. Slides were stained with hematoxylin and 

eosin. All chemicals were sourced from Sigma 

Aldrich (Sigma-Aldrich Chemical Co., St. Louis, 

MO). The micrographs were taken with an Olympus 

BX41 optical microscope (Olympus, Tokyo, Japan) 

equipped with a digital video camera. Images were 

analyzed using ImageJ software (version 1.5). 

Morphometric measurements were performed on 10 

healthy villi from each sample. Morphometric indices 

included villi height (VH) from the tip of the villi to 

the crypt, VW (average VW in one-third and two-

thirds of the villi), and crypt depth (CD) from the 

base of the villi to the submucosa and muscle 
thickness (MT) from submucosa to outer layer of 

jejunum (Garcia et al., 2007). 

 

Blood collection and analyses 

On d 42, after 5 hours fasting, one male bird from 

each replicate was randomly selected and 5 mL blood 

sample was taken from the wing vein into a vacuum 

tube. Blood samples were kept at room temperature 

for 2 h and centrifuged (3000 g; 10 min; 4°C). The 

collected sera were stored at –20 °C until further 

analysis. Measured parameters included glucose 
(Glu), uric acid (UA), triglycerides (TG), total 

cholesterol (Chol), high-density lipoprotein-

cholesterol (HDL-c), and low-density lipoprotein-

cholesterol (LDL-c). Serum glucose was measured 

using enzymatic kinetic methods (Glucose Hexok-

inase kit, Roche Diagnostics, Indianapolis, IN), but 

other biochemicals were measured via commercial 

reagent kits (Pars Azmoon Co. Tehran, Iran).  

 

Table 2. Composition and calculated analysis of basal diets, as-fed basis. 

Diet ingredients, % 

Standard diets  Low-nutrient diets 

Starter 
(1-10 d) 

Grower 
(11-24 d) 

Finisher 
(25-42 d) 

 
Starter 

(1-10 d) 
Grower 

(11-24 d) 
Finisher 
(25-42 d) 

Corn 41.94 35.89 31.66  46.35 40.20 35.83 
Soybean meal (CP 44%) 41.08 36.33 29.89  38.46 33.84 27.59 
Wheat 10.00 20.00 30.00  10.00 20.00 30.00 
Soy oil 2.51 3.74 4.75  0.57 1.76 2.75 

Dicalcium phosphate 1.53 1.33 1.18  1.54 1.35 1.19 
Limestone 1.42 1.31 1.21  1.43 1.32 1.21 
Common salt 0.21 0.21 0.21  0.21 0.21 0.21 
DL- Methionine 0.42 0.37 0.34  0.44 0.39 0.36 
L- Lysine HCl 0.21 0.16 0.20  0.29 0.24 0.28 
L-Threonine 0.08 0.06 0.06  0.11 0.09 0.08 
Vitamin premix1 0.25 0.25 0.25  0.25 0.25 0.25 
Mineral premix2 0.25 0.25 0.25  0.25 0.25 0.25 

NaHCO3 0.10 0.10 0.10  0.10 0.10 0.10 
Calculated composition %       
Metabolizable energy (kcal/kg) 3000 3100 3200  2910 3007 3104 
Crude protein 23.0 21.5 19.5  22.31 20.86 18.92 
Linoleic acid 1.51 1.67 1.81  1.19 1.35 1.48 
Calcium 0.96 0.87 0.79  0.96 0.87 0.79 
Available P 0.48 0.43 0.39  0.48 0.43 0.39 
Sodium 0.16 0.16 0.16  0.16 0.16 0.16 

Lysine 1.44 1.29 1.16  1.44 1.29 1.16 
Methionine 0.77 0.69 0.63  0.77 0.69 0.63 
Met + Cys 1.08 0.99 0.91  1.08 0.99 0.91 
Threonine 0.97 0.88 0.78  0.97 0.88 0.78 
Valine 1.10 1.00 0.90  1.06 1.00 0.90 
Isoleucine 0.97 0.89 0.81  1.13 1.03 0.91 
1Vitamin premix provided per kilogram of diet: vitamin A (retinyl acetate), 15,000 U; vitamin D3, 5000 U; vitamin E (DL-
α-tocopheryl acetate), 80 mg; vita-min K, 5 mg; thiamine, 3 mg; riboflavin,10 mg; pyridoxine, 5 mg; vitamin B12, 0.02 mg; 

niacin, 70 mg; choline chloride, 1800 mg; folic acid, 2 mg; biotin,0.4 mg; pantothenic acid, 20 mg. 
2Mineral premix provided per kilogram of diet: Mn (manganese sulphate), 100 mg; Zn (zinc sulphate), 65 mg; Cu (copper 
sulphate), 5 mg; Se (Sodium Selenite), 0.22 mg; I (calcium iodate), 0.5 mg; and Co, 0.5 mg. 
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Humoral immune response 
To measure the immune response against sheep red 
blood cells (SRBC), a blood sample was taken from a 
ram and shed in a glass containing EDTA. The red 
cells were washed three times with Phosphate-
buffered saline, and finally, a 5% solution of red 
blood cells was prepared in saline phosphate buffer. 
At 35 days of age, one chick per replicate was 
injected intramuscularly with 0.5 mL of the 
aforementioned solution. To measure primary and 
secondary antibody responses against SRBC, 7 days 
after injection, 2 mL blood sample was taken from 
the wing vein. After blood clotting, sera are removed 
by centrifuge (3000 g; 10 min; 4°C). Collected sera 
were placed for half an hour at 56 °C for 
measurement of total anti-SRBC titers, IgG and IgM. 
The antibody titers data were shown as the log 2 of 
the highest dilution causing visible agglutination of 
0.05 mL of 2.5% SRBC suspension in PBS (Eftekhari 
et al., 2018). 
 

Carcass traits and internal organ measurements 
At 42 days of age, one male bird per pen was 
selected, weighed, and decapitated for measuring 
carcass yield. Weights of carcass yield, breast, thighs, 
back and neck, wings, gizzard, abdominal fat pad, 
liver, bursa of Fabricius, spleen, and pancreas were 
weighed separately and shown relative to the live 
body weight of the bird (Imari et al., 2020). 
 

Statistical analysis 
The data were subjected to variance analysis using 
the GLM procedure of SAS software (2012) in a 
completely randomized design. Significant 
differences between means were compared by 
Tukey’s test at a significance level of P < 0.05. The 
dose related effect of the NBS supplement was 
computed using orthogonal polynomial contrasts for 
the linear and quadratic effects. Orthogonal contrasts 
were used to determine the mean comparison among 
treatments. 

 

Results 

Growth performance 
Growth performance parameters are summarized in 
Table 3. Birds fed with NC diet (3% reduction in ME 
and CP) either supplemented or not supplemented 
with varying levels of NBS powder showed a 
significant reduction in average BW at d 10 and daily 
BWG during d 1-10 of age compared to PC group. 
However, experimental treatments including NC diet 
and NC diet supplemented with different levels of 
NBS powder did not significantly affect BW and 
BWG in the post-starter period or in the whole 
rearing period compared to the PC group (Table 3). 
Orthogonal comparison between PC group and all 
NC groups showed a significant decrease (P < 0.01) 
in average BW in the starter and grower periods 
(210.6 vs 223.0 and 733.2 vs 771.0 g/bird, 

respectively) compared to the PC group. Also, daily 
BWG in NC birds, either supplemented or not 
supplemented with NBS powder, were significantly 
(P < 0.01) lower than PC group in the starter period 
(16.5 vs 17.8 g/bird/d). Orthogonal comparisons also 
showed that NBS supplementation to NC diet had no 
significant effect on BW and BWG in any rearing 
periods. There was a linear (P < 0.01) and a quadratic 
(P < 0.01) decrease in both average BW and daily 
BWG in the starter period in response to NBS levels 
(from 0 to 2 g/kg diet). 

The FI and FCR were not significantly affected by 
diluting the diet (NC diet) or by dietary 
supplementation of NBS during the rearing periods. 
The independent comparisons also did not show 
significant differences between the groups receiving 
NBS with PC or NC in all of the experimental 
periods. Neither linear nor quadratic trends were 
observed in the FI and FCR of birds during the 
experiment. Except that, the FI of NBS receiving 
birds showed a quadratic trend (P = 0.01) during 1-10 
days of age (Table 3). 
 

Immune response 
As shown in Table 4, anti-SRBC titers were not 
significantly affected by diluting the diet by 3% (NC 
diet) as well as the addition of NBS to the diluted diet 
compared to PC or NC during the rearing periods. 
The orthogonal comparisons also did not show 
significant differences between the groups receiving 
NBS compared to PC or NC in the experimental 
periods. Neither linear nor quadratic trends were 
observed in the total Ig, IgG and IgM concentrations 
in the birds’ blood during the experiment (Table 4). 
 

Morphological parameters of the jejunum 
As shown in Table 5, the VH, VW, CD and VH:CD 
ratio in the jejunum of the birds was not significantly 
affected by diluting the diet by 3% (NC diet) and the 
addition of NBS to the diluted diet compared to PC or 
NC on 42 d. The orthogonal contrasts did not show 
significant differences in these histomorphological 
parameters between birds receiving NBS and PC or 
NC groups. Neither linear nor quadratic trends were 
observed in the VH, CD and VH: CD ratio of the 
birds at 42 d of age. However, the VW in the jejunum 
linearly increased in response to increasing dietary 
NBS levels but did not show quadratic trend (Table 
5). 
 

Blood metabolites 
As shown in Table 6, Mean serum metabolite 
concentrations including Glu, TG, Chol, HDL-c, 
LDL-c and UA on d 42 of age were not significantly 
affected by NC diet (diluted ME and CP by 3%) 
compared to PC diet, as well as the supplementation 
of NBS to the diluted diet compared to PC or NC 
groups.  
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Also, the orthogonal contrasts did not show 

significant differences in these parameters between 

birds receiving NBS compared to PC or NC groups. 

Neither linear nor quadratic trends were observed in 

the blood parameters of the birds at d 42 of age. 

Except that, blood LDL-C concentration in NBS 

receiving birds showed a linear decrease (P = 0.05) in 

response to increasing levels of dietary NBS (Table 

6). 

 

Carcass traits 

Carcass traits parameters are summarized in Table 7. 

Carcass cuts and internal organ weights of the 

broilers on d 42 were not significantly affected by 

lowering ME and CP by 3% compared to PC diet, as 

well as the supplementation of different NBS levels 

to the diluted diet compared to PC or NC groups. 

Also, the orthogonal contrasts did not show 

significant differences in these parameters between 

birds receiving NBS compared to PC or NC groups. 

Neither linear nor quadratic trends were observed in 

the carcass cuts and internal organs of the birds at 42 

d of age. However, the orthogonal comparisons 

showed that relative weight of wings in NBS 

receiving birds was significantly lower than PC 

group. Other independent comparisons did not show 

any significant differences. Also, linear and quadratic 

trends were not observed in carcass parts and internal 

organs of the birds at 42 days of age, except for the 

relative weight of the thighs that showed a quadratic 

trend in response to the dietary NBS levels (Table 7). 

 

Discussion 

Growth performance 

In this study, the level of protein and energy in the 

diet decreased by 3%, assuming that dietary 

supplementation of NBS can compensate for this 

challenge. But this effect was not observed. The 

major reduction in ME and other nutrients may 

compromise productivity. On the contrary, Ellakany 

et al. (2017) reported that 0.5, 1.5 and 3 g/kg diet of 

fermented wheat germ extract (FWGE), a product 

similar to NBS, significantly increased BW (P < 

0.05), especially with the dose of 3 g/kg feed. Also, 

they observed that FCR values were significantly 

decreased (P < 0.05) in the FWGE treated groups at 

35 days of age. In another study, Rafai et al. (2011) 

reported the incorporation of FWGE diet at 1 g/kg 

level improved the BWG of the pigs by 6% in 

average. 

Saleh et al. (2014) reported that dietary 

supplementation of summer shield® (a herb mixture) 

significantly increased BWG, while FI was not 

affected at concentration of 1 g/kg or 2 g/kg, until 37 

days of age, and the FCR decreased by 

supplementation of the herb mixture. They reported 

that this could be due to the growth-stimulating 

effects of some summer shield materials. Former 

studies showed that dietary supplementation of onion 

(Aji et al., 2011), and coriander (Hamodi et al., 2010) 

increase BW of broilers. It has also been reported 

that, plant materials such as spearmint increase FI and 

thus improve growth performance of broilers 

(Amasaib et al., 2013). But, feeding the NBS was not 

significantly effective on FI and FCR of broilers in 

the current study. It has been reported that medicinal 

plants modulate microflora of the gastrointestinal 

tract, consequently influence the growth performance 

of broiler chickens (Metzler et al., 2005). Kamel 

(2000), suggested that the improved growth 

performance and digestibility of broilers observed in 

most studies about herbal-supplemented diets may be 

due to the anti-fungal and antimicrobial effects of 

these substances. 

In this study, a 3% reduction in dietary nutrients 

had no remarkable effect on broilers growth 

performance. Also, this reduction in nutrient levels 

has not been enough to significantly affect the 

performance of broiler chickens. Our results at the 

starter period were in agreement with findings of 

Hidalgo et al. (2004), Waldroup et al. (2005) and 

Kamran et al. (2008 a,b) who showed that BWG was 

decreased as dietary CP and ME were decreased. M 

Abdel-Hafeez et al. (2016) indicated that broiler 

chickens fed diets with normal ratio of ME to CP but 

with lower ME had lower feed efficiency and body 

weight than the broiler chicks fed with the control 

diet. However, broilers fed with normal CP and low 

ME diets and ratios close to the control group had 

approximately similar BW and FCR. Nkwocha et al. 

(2014) suggested that ME of broiler diets could be 

reduced to 2880 kcal/kg without affecting growth 

performance. The decrease in FI of the birds in low 

dietary nutrient level groups in this study was in 

agreement with the findings of Newcombe and 

summers (1985) who suggested that birds eat to 

almost full-gut capacity, so suggesting that appetite 

might be the main factor controlling FI of the 

broilers. M Abdel-Hafeez et al. (2016) showed that 

when the ME and CP decrease, the FCR was 

numerically increased, so decreasing the ME with 

normal ME to CP ratio should not be advised, while 

in this study, the reduction level of nutrients had no 

effect on FCR of chickens in different periods. Fetuga 

(1984) recommended a range of 23 - 24% CP and 

2800 - 3000 kcal/kg ME in the starter and 19 - 21% 

CP with same ME level for the finisher periods of 

broilers. 
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Immune response 

In the current study, dietary supplementation of NBS 

had no significant effect on immune response in 

broilers. Ellakany et al. (2017) reported no significant 

differences between FWGE receiving birds and 

control regarding the RBCs and white blood cells 

(WBC) counts. In vitro and in vivo results have 

indicated that the cellular immunity improves in 

response to medicinal plants (Yakhkeshi et al., 2001). 

Bayat et al. (2021) investigated the SRBC challenge 

on the WBCs count in mice. They reported that the 
mean number of WBCs in the groups receiving NBS 

powder at concentrations of 50, 100 and 150 mg/kg 

diet was significantly higher than the control group. 

Saleh et al. (2014), indicated that feeding a herbal 

product enhanced the rates of the antioxidant enzyme 

glutathione peroxidase and immune-related 

parameters in broiler chickens. Dietary 

supplementation of FWGE (Stipkovits et al., 2004) or 

the use of NBS in our study may decrease the use of 

antibiotics. Also, wheat germ and NBS contain high 

vitamin E concentrations (Ellakany et al., 2017; 
Bayat et al., 2021). The antioxidative properties of 

vitamin E could protect body against free radicals 

produced in higher amount during stressful 

conditions. This factor prevents damage to body 

tissues and eliminates any infectious organism thus 

improving the body's defense mechanism. However, 

in this study, herbal compound (NBS) had no 

significant effect on immune response of broilers that 

may be due to many factors such as type, frequency 

(individual, intermittent or continuing) and level of 

usage, procedure of administration (water or feed), 
age, species, diet composition, field hygiene and 

surrounding stressors (stocking density, and ambient 

temperature). 

 

Morphological parameters of the jejunum 
Dietary supplementation of NBS had no significant 

effect on jejunum histology in broiler chickens. 

Among jejunum histomorphological traits, MLT was 

the only trait affected by the treatments in the current 

study. In agreement with current study results, 

Yakhkeshi et al. (2011) reported that herbal extract 

had no significant effect on the VH in ileum at 21 and 
42 days of age. In addition, no significant differences 

were observed among treatments regarding to CD in 

duodenum, jejunum and ileum and VH: CD in 

duodenum and ileum at 21 and 42 days of age. Kósa 

et al. (2011) showed that the shortening of intestinal 

villus in the pigs fed with WGE supplemented diet 

was significantly milder regarding both duodenum 

and jejunum. Compared with the control group, the 

broiler chickens fed diet supplemented with FWGE 

had a significantly higher VH in the intestine on day 

10, 21 and 42 of rearing period (Kósa et al., 2011). 
They showed the incidence of villus atrophy 

accompanied by widening of the lamina propria, 

fusion of the villus, and leucocytic infiltration in the 

lamina propria were higher in the gut tract of control, 

indicating a lower favorable microbial environment in 

the intestinal contents. Wheat germ is rich in omega-3 

fatty acids that can provide energy for intestinal villi 

growth, so its supplementation in diluted diets may 

help villi growth and development (Kósa et al., 

2011). 

 

Blood metabolites 
Dietary supplementation of NBS had no significant 
effect on glucose, triglycerides, cholesterol, LDL-C 

and uric acid concentrations in blood serum of broiler 

chickens compared to the control group. Ellakany et 

al. (2017) reported that with increasing the rate of 

supplement NBS in the broiler diet, the level of 

triglycerides decreased, but the level of glucose 

increased. In disagreement with these data, Saleh et 

al. (2014) indicated that summer shield 

supplementation improved plasma lipids profile by 

reducing total cholesterol, triglyceride, and LDL-C 

levels but increasing HDL-C concentration. M Abdel-
Hafeez et al. (2016) showed that there were no 

significant differences between control and other 

groups with low ME diets in glucose, triglycerides, 

albumen, urea, and creatinine in broiler chicks. Also, 

Nkwocha et al. (2014) suggested that finisher broilers 

could withstand up to the level of 2880 kcal ME/kg 

decline with no deleterious effects on hematological 

characteristics. NBS contains phytosterols, substances 

that may decrease intestinal uptake of cholesterol via 

blocking its receptor (Trautwein et al., 2003). This 

may reduce the harmful effects of cholesterol on the 
heart and arteries and the risk of heart attack. 

 

Carcass traits 
The NBS supplement did not influence the carcass 

traits in the current study. The present results agree 

with Lima et al. (2012) study in which, the yields of 

carcass and primal cuts of broilers were not 

significantly affected by additives such as whole corn 

germ (0 to 160 g/kg). It seems that sufficient amounts 

of amino acids and CP were obtained by feeding 

diluted diets and the treatments did not have a 

significant effect on carcass weight and 
characteristics. This indicates that half of the dietary 

protein in chickens is mainly deposited in breast meat 

(Garcia et al., 2007). Likewise, Lopes et al. (2019) 

observed that the yields of carcass, breast, and legs, 

abdominal fat deposition, and liver weight were not 

affected by whole corn germ. 

Dalólio et al. (2015) reported that carcass yield 

and the cuts were not significantly different, when 

antibiotic alternatives were added to the birds’ diet, as 

in the present study. On the contrary, in Albino et al. 

(2006) study, Probiotics increased breast yield, breast 
fillet and legs in broiler diet. Comparatively, da 

Rocha et al. (2010) reported higher breast yield in 
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broilers received prebiotics, organic acids and 

probiotics in comparison to those received diets 

without additives. Also, Ellakany et al. (2017) 

reported that there was a significant effect on 

intestine, liver, gizzard, spleen, body fat, bursa of 
Fabricious weights in broiler chickens fed FWGE at 

45 days of age. da Silva et al. (2011) did not find 

statistical differences in carcass traits of broilers, fed 

with diets supplemented with antibiotic and probiotic. 

Studies have shown that the use of antibiotic 

alternatives like probiotics as growth promoters can 

be used without adverse effects on animal 

performance (da Silva et al., 2011). It seems that in 

the present study, due to the hygienic conditions of 

rearing, low-stocking-density environment and proper 

management and diet, the effect of NBS 
supplementation is minimal and may be more 

effective in challenging conditions. 

In the current study, reducing diet nutrients by 

3%, did not significantly affect the carcass weight 

and internal organs of broilers. Dairo et al. (2010) 

observed a similar result by reducing ME and CP of 

diet on the carcass traits and internal organs. some 

researchers reported that carcass weight, percentage 

of carcass, breast, thigh and other organs such as 

heart, liver and abdominal fat were not affected by 

reducing ME and CP (Hai and Balha, 2000; Hidalgo 

et al., 2004). Also, M Abdel- Hafez et al. (2016) 
showed that different treatments had no significant 

effect on carcass traits either in normal ME:CP diets 

or in diets with a ratio close to the normal diets. It 

was reported that a balanced ME:CP ratio is 

important to achieve optimum carcass yield and meat 

quality in broilers. On the other hand, this might be 

due to a stable ME:CP ratio that was maintained 

across all the dietary treatments (Kidd et al., 2004; 

Kamran et al., 2008a,b). 

 

Conclusion 
In conclusion, this experiment revealed that dietary 

supplementation of a herbal product, NBS, and 

lowering the ME and CP of diet by 3% had no 

significant effect on growth performance, humoral 

immune response, blood metabolites, jejunum 

histomorphology and carcass traits in broiler 

chickens.
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