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ABSTRACT 

The aim of the present study was to investigate the effects of dietary inclusion of bee honey (BH) on broiler 

chicken carcass characteristics, digestive tract length, immune organs weight, villi development and blood plasma 

parameters. A total number of 120 one-day-old Cobb broiler chicks were randomly assigned to four dietary treatments, 

three replicates of 10 chicks each. A basal diet (control group) was supplemented with 3 levels of BH (0.10, 0.15 and 

0.20% respectively (T1-3). The carcass characteristics were measured, and blood plasma samples were collected for the 

determination of plasma concentrations of total protein, albumin, cholesterol, triglycerides, AST, ALT, calcium and 

phosphorus. The gastrointestinal length measurements were performed for total digestive tract and small intestine. The 

weights of bursa and spleen, and morphological dimensions of ileum were also measured. The results showed that there 

were no significant differences among dietary treatments in carcass %, total edible parts %, lengths of the whole 

digestive tract and small intestine (cm/ 100 g body weight), spleen mass %, bursa mass % or in villi width. However, 

broiler chickens fed the diets containing BH at levels of 0.15 or 0.20%  exhibited slightly higher villi height than did 

those received the basal diet or the 0.10% BH-diet.  Feeding the broiler chickens on the BH-diets slightly reduced the 

ileal muscle thickness compared with the control group while numbers of Goblet cells significantly increased when BH 

inclusion level reached 0.20%. Data also indicated that BH addition to broiler diets had no influence on plasma levels of 

albumin, cholesterol, calcium and phosphorus. However, broilers fed the 0.15 or 0.20% BH-diets displayed 

significantly higher levels of plasma total protein and globulin, and lower activity of ALT as compared to other 

experimental groups. Activity of AST in plasma was significantly decreased in response to feeding the diets containing 

0.10 or 0.15% BH compared with other dietary treatments. Plasma level of triglycerides and A:G ratio were 

significantly lower for broilers fed the 0.10% BH-diet compared with other dietary treatments. In conclusion, BH 

supplementation to broiler diets had a significantly positive effects on villi development with no negative influence on 

chicken metabolism and immune response.  
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1. INTRODUCTION 

Honey is a sweet, viscous food substance 

produced by bees, that is produced from the sugary 

secretions of plants. Honey is a very concentrated 

water solution of two sugars, dextrose and laevulose, 

with small quantities of at least twenty two other 

more complex sugars. Many other elements also 

occur in honey, and the principal physical 

characteristics and behavior of honey are due to its 

sugars, but the minor constituents such as flavoring 

materials, pigments, acids, and minerals, are mostly 

responsible for differences among individual honey 

types (Crane, 1975). 

The sugars are the foremost constituent, 

comprising about 95% of the honey based on dry 

weight, and the major sugars are the 

monosaccharides fructose and glucose. Additionally, 

about twenty five different oligosaccharides have 

been noticed in honey. The major oligosaccharides 

in honey, are the disaccharides sucrose, maltose, 

trehalose and turanose. In addition to carbohydrates, 

honey contains numerous compounds such as 

organic acids, proteins, amino acids, minerals, 

vitamins and aroma compounds (Bogdanov et al., 

2003), also honey contains roughly 0.5% proteins, 

mainly enzymes and free amino acids. The three 

main honey enzymes are amylase, invertase 

(sucrose, -glucosidase), in addition to glucose 

oxidase (Heitkamp, 1984; Bengsch, 1992; Bogdanov 

and Matzke, 2003). Also, polyphenols in honey are 

mainly flavonoids (quercetin, luteolin, kaempferol, 

opigenin, chrysin, galangin), phenolic acids and 

phenolic acid derivatives, and all these compounds 

are widely known to have antioxidant properties 

(Gheldof and Engeseth, 2002; Kenjeric et al., 2007). 

Infections of the intestinal tract are common 

throughout the world, affecting people of all ages 

and pure honey has bacterial activity against many 

enteropathogenic organisms, including those of the 

Salmonella and Shigella species, and 

enteropathogenic E. coli (Ali et al., 1991; Jeddar et 

al., 1985).  

Low water activity of honey inhibits 

bacterial growth, as honey glucose oxidase produces 

the antibacterial agent hydrogen peroxide (White et 

al., 1963), but the peroxide production capacity 

depends also on honey catalase activity (Dustmann, 
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1991). There are also other non-peroxide 

antibacterial substances with different chemical 

origin, i.e. aromatic acids (Russell, 1988), unknown 

compounds with different chemical properties 

(Bogdanov, 1997), and phenolics and flavonoids 

(Cushnie and Lamb, 2005). Also, the low honey pH 

can also be responsible for the antibacterial activity 

of honey (Yatsunami and Echigo, 1984). In the same 

way, honey has been found to contain antioxidant 

activity including glucose oxidase, catalase, ascorbic 

acid, flavonoids, phenolic acids, carotenoid 

derivatives, organic acids, Maillard reaction 

products, amino acids and proteins (Beretta et al., 

2005; Pérez et al., 2007). The aim of the present 

study was to investigate the effect of bee honey 

inclusion in broiler diets, on carcass characteristics, 

intestine morphology, some blood parameters and 

immune response of birds. 

2. MATERIALS AND METHODS 

The present work was carried out at poultry 

experimental unit, Agricultural Experiment and 

Research Station at Faculty of Agriculture, Ain 

Shams University, Egypt. A total number of 120 

day-old Cobb broiler chicks were used and kept 

under similar managerial and environmental 

conditions. These chicks were housed in battery 

cages from one day up to 35 days of age. The chicks 

were randomly distributed into four equal treatment 

groups; each contained three equal replications. The 

first treatment (control) was fed the basal diets, 

while the other three treatments were fed the basal 

diets supplemented with bee honey (BH) at levels of 

0.10% (T1), 0.15% (T2) and 0.20% (T3). The three 

basal (starter, grower and finisher) diets were 

formulated on the basis of the nutrient contents of 

feedstuffs according to NRC (1994), and are 

summarized in Table 1. Birds were fed on 22.01% 

CP and 3015 kcal ME/kg as a starter diet (1-14 days 

old), then fed on a grower diet (20.03% CP and 3090 

kcal ME/kg, 14-28 days) and fed on a finisher diet 

(19.03% CP and 3172 kcal/kg, 28-35 days of age). 

At the age of 35 days, four chickens from each 

treatment were chosen randomly for slaughter test, 

individually weighed and slaughtered. For each bird, 

weights of blood, feathers, head and feet, viscera, 

abdominal fat, carcass yield and giblets (liver + 

gizzard + heart) were estimated and used for 

calculating the edible and inedible parts of carcass. 

Lengths of gut (total digestive tract) and small 

intestine were recorded as cm/100 g live body 

weight, LBW). Immune organs (bursa and spleen) 

weights were recorded and calculated as percentages 

of LBW. Individual blood samples were collected in 

heparinized centrifuge tubes, then  plasma was 

separated by centrifugation at 3000 rpm for 15 min. 

and stored at -20°C in a deep freezer until further 

biochemical analysis. 

 

Blood plasma parameters; levels of total 

protein, albumin, cholesterol, triglycerides, calcium, 

phosphorus, and activity of AST and ALT were 

colorimetrically determined using commercial 

diagnostic kits (Produced by Spectrum Company, 

Egypt). Concentration of plasma globulin was 

determined by subtracting the level of plasma 

albumin from that of total protein. Statistical 

analysis of data was conducted using the General 

Linear Model (GLM) procedure of SAS (2004). The 

significant differences among means of different 

variables were separated using Duncan's new 

multiple range test (Duncan, 1955) at P0.05.  

The mathematical model used was as follows: Yij = 

µ + Ti + eij  

Where, Yij = An observation, µ = Overall mean, Ti = 

effect of treatment, eij = random error 

3. RESULTS AND DISCUSSION 

3.1. Carcass characteristics 

Data presented in Table 2 summarized the 

means of carcass characteristics (inedible and edible 

parts %). All carcass traits were not significantly 

affected by different dietary treatments except the 

relative weights of abdominal fat, heart and neck. 

Percentages of heart and abdominal fat were 

significantly higher (P≤0.05) in broilers fed the 

0.20% BH-supplemented diet than those of other 

dietary treatments. Relative weight of neck in birds 

fed the 0.15% BH-supplemented diet was 

significantly lower (P≤0.05) than that of other 

dietary treatments. The broiler chicks fed diets 

fortified with BH displayed slightly higher means of 

carcass yield (66.95, 67.19 and 66.50% for T1, T2 

and T3, respectively) compared with the control 

ones. In the same manner, the fortified chicks 

exhibited slightly higher means of per cent 

abdominal fat (1.96, 1.52 and 1.75% for T1, T2 and 

T3, respectively) compared with the control ones 

(1.04%).  

These results partly agree with those of Oke et 

al. (2016), who reported that there were an increase 

in the percentage of carcass weight, liver, heart, 

gizzard and edible parts due to addition of BH at 

levels of 20, 40 and 60 ml/ liter in drinking water. 

Also, Obun et al. (2008) reported that the addition of 

BH in finisher broiler diets increased the percentage 

of abdominal fat. This result might probably due to 

an increase in energy production via microbial 

fermentation which may exceed the immediate 

needs of the bird to maintenance energy. However, 

Abioja et al. (2012) detected no significant effects of 

adding bee honey in drinking water on percentages 

of carcass yield, dressing and gizzard of broiler 

chickens during hot-dry season.  
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Table 1. Composition and calculated chemical analysis of basal starter, grower and finisher diets. 

Ingredients % 
Starter 

(1-14 days) 

Grower 

(14-28 days) 

Finisher 

(28-35 days) 

Yellow Corn 57.72 61.50 64.01 

Soybean meal (44% CP) 30.00 28.00 25.25 

Corn gluten meal (60% CP) 6.30 4.00 4.00 

Soybean oil 1.80 2.60 3.20 

Monocalcium phosphate 1.60 1.50 1.35 

Ground limestone  1.45 1.35 1.25 

Lysine- HCl 0.30 0.24 0.17 

DL-Methionine 0.23 0.21 0.17 

Salt (NaCl) 0.30 0.30 0.30 

Vit. & min. premix* 0.30 0.30 0.30 

Total 100.00 100.00 100.00 

Calculated chemical analysis** 

Crude protein % 22.01 20.03 19.03 

ME (kcal/kg) 3015 3090 3172 

Calcium % 0.91 0.85 0.78 

Available phosphorus % 0.45 0.43 0.39 

Lysine % 1.33 1.19 1.06 

Methionine% 0.61 0.55 0.50 

Methionine + cystine % 0.98 0.89 0.83 
* Each 3 kg of premix contains: 15,000,000 IU Vit., A, 3,000,000 IU Vit. D3, 50 g. Vit. E, 3,000 mg Vit. K3, 3,000 mg 

Vit. B1, 8,000 mg. Vit. B2, 4,000 mg Vit. B6, 20 mg Vit. B12, 15,000 mg Pantothenic acid, 60,000 mg Niacin, 1500 mg 

Folic acid, 200 mg. Biotin, 200,000 mg Vit. C, 700 mg Choline chloride, 80 mg Mn, 80  mg Zinc, 60  mg  Iron, 10  mg  

Cu, 1  mg  Iodine, and 0.2  mg Se, where CaCo3 was used as a carrier up to 3 kg, the inclusion rate was 3 kg premix/ton 

feed. 

** Calculated analysis of the basal diets were done according to NRC (1994). 

Table 2. Carcass characteristics of 35-wk-old broiler chickens fed bee honey-fortified diets.  

Sig. SEM 
Treatments  

T3 T2 T1 Control Carcass traits: 

            Inedible parts (%): 

NS 0.14 4.06 3.56 3.25 3.89 Blood  

NS 0.46 2.69 2.29 2.05 4.05 Feathers 

NS 0.15 6.43 6.01 6.89 7.41 Head and legs  

NS 0.11 9.15 11.12 10.16 9.75 Viscera 

* 0.67 1.75
a

 1.52
ab

 1.96
a

 1.04
b

 Abdominal fat  

NS 0.64 24.80 24.09 24.51 26.17 Total Inedible parts  

               Edible parts (%):  

NS 0.66 66.50 67.19 66.95 63.92 Carcass yield 

NS 0.06 2.45 2.32 2.04 2.30 Liver  

NS 0.01 1.54 1.41 1.53 1.32 Gizzard  

* 0.05 0.56
a

 0.49
ab

 0.54
ab

 0.47
b

 Heart  

NS 0.09 4.57 4.23 4.12 4.27 Giblets# 

* 0.64 4.83
a

 4.07
b

 4.81
a

 4.85
a

 Neck 

NS 0.87 74.37 74.08 74.35 73.83 Total edible parts## 

                                                                     Digestive tract length (cm/100 g LBW):                          

NS 0.35 12.57 13.90 13.06 12.66 Total digestive tract 

NS 0.21 10.17 11.05 10.90 10.51 Small intestine  

                                Immune organs weight (%): 

NS 0.01 0.060 0.050 0.060 0.062 Bursa 

NS 0.01 0.15 0.14 0.13 0.13 Spleen 
a-b: Means in the same raw with different superscripts differ significantly (P≤0.05). SEM: Standard error of the means. 

*: Significant at P<0.05, NS.: Not significant. 

#Giblets = (liver + gizzard + heart), ##Total edible parts = (carcass yield+ neck + giblets). Control: No additives, T1: 

0.10% Bee honey (BH), T2: 0.15% BH and T3: 0.20% BH. 
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3.2. Digestive tract length (cm/100 g LBW) 

Results presented in Table (2) showed 

insignificant differences among chicks fed different 

dietary treatments in lengths (cm/100 g LBW) of 

total digestive tract and small intestine. 

The means of total digestive tract length ranged 

between 12.57 and 13.90 in the different dietary 

treatments, while those of small intestine length 

ranged between 10.17 and 11.05 cm/100 g LBW.  

3.3. Immune organs weight % 

Results in Table 2 showed no significant 

effect of dietary treatments on per cent bursa of 

broiler chickens. In addition, chicks fed the diets 

supplemented with 0.15 or 0.20% BH achieved 

insignificantly higher percentages of spleen than did 

other dietary treatments. These results agree with 

those of Osunkeye et al.  (2016) and Hegazi et al. 

(2013), who reported that addition of BH in drinking 

water of broilers caused an increase in the 

percentages of spleen and bursa. This might be 

explained as BH contains flavonoids, phenols, 

vitamins and Zn which can develop the immune 

system of birds (Al-Mamary et al., 2002; Gheldof 

and Engeseth, 2002). While Abioja et al. (2012) 

reported that percentage of bursa and spleen of 

broiler chickens were not affected by addition of BH 

in drinking water at levels of 20  or 40 ml/liter. 

3.4. Blood plasma parameters  

Results in Table 3 indicated that plasma 

total protein, globulin and A/G ratio were 

significantly (P≤0.05) affected with addition of BH 

to diets of broiler chickens. The birds fed the diets 

supplemented with 0.15 or 0.20% BH displayed 

significantly higher (P≤0.05) means of total protein 

and globulin than did other dietary treatments. These 

results agree with those of Oke et al. (2016), 

Osakwe and Igwe (2015) and Obun et al. (2008), 

who reported that addition of BH in broiler diets 

improved plasma concentrations of total protein, 

globulin and A/G ratio, which might be attributed to 

improvement in  digestion of crude protein and thus 

more availability of amino acids required for 

endogenous protein biosynthesis induced by oral  

administration with BH. Also, the increase in 

globulin level with increasing dietary or drinking 

water levels of BH could be attributed to the 

improved immune status of birds (Gheldof and 

Engeseth 2002), through better efficacy of the liver 

to synthesize enough globulins for immunological 

functions. On the other hand, our results disagree 

with those of Osunkeye et al. (2016), who indicated 

that plasma total protein, albumin and globulin were 

not affected by dietary BH supplementation. 

3.5. Plasma cholesterol and triglycerides: 

Dietary BH supplementation to broiler 

chickens caused numerical decreases in plasma 

levels of cholesterol and triglycerides compared with 

that of control group (Table 3). These results agree 

with those of Oke et al.(2016) and Osakwe and Igwe 

(2015), who reported that the reduction in blood 

cholesterol and triglycerides concentrations was the 

most beneficial effect of BH on the blood lipid 

profile. On the other hand, our results disagree with 

Osunkeye et al. (2016), who indicated that BH 

supplementation had no effect on plasma cholesterol 

and triglycerides in broiler chickens. 

3.6. Plasma AST and ALT enzymes: 

Results indicated that liver function was 

significantly affected by treatments (Table 3). 

Plasma transaminases (AST and ALT) activity was 

significantly decreased (P≤0.05) in most treated 

groups with BH compared with the control group. 

This result agrees with that of Oke et al. (2016), who 

found a decrease in activity of plasma AST and ALT 

enzymes in birds fed on diets supplemented with 

BH. These authors also indicated that the treatment 

with BH is beneficial and safe through modulating 

the liver functions. On contrary, our results disagree 

with the findings of Osunkeye et al. (2016), who 

indicated that BH supplementation had no effect on 

activity of blood plasma ALT. 

3.7. Plasma calcium and phosphorus: 

Data presented in Table 3 showed that 

broiler chicks fed diets supplemented with BH had 

slightly lower plasma levels of calcium and 

phosphorus compared with the control, with no 

significant differences among them. In this regard, it 

is known that decreased levels of plasma calcium 

and phosphorus might consider an indication to an 

enhanced utilization of calcium and phosphorus 

within the cells. This result agrees with that of 

Osakwe and Igwe (2015), who found that addition of 

BH (10 or 20 ml/liter of drinking water) to laying 

hens, affected level of plasma calcium, but the level 

of plasma phosphorus was unaffected. 

3.8. Ileal morphology:  

Data presented in Table 4 clearly indicated 

broiler chickens fed the diets containing BH at levels 

of 0.15 or 0.20% exhibited slightly higher villi 

height than did those received the basal diet or the 

0.10% BH-diet. Feeding the broiler chickens on the 

BH-diets slightly reduced the ileal muscle thickness 

compared with the control group while numbers of 

Goblet cells significantly increased when BH 

inclusion level reached 0.20%, but villi width was 

not affected. These results may refer to an 

improvement in intestinal morphology in birds fed 

the BH-supplemented diets coincided with better 

health of digestive tract and its higher absorptive. 

The present study showed that increased villi height 

of the ileum, observed here, might stimulated the 

digestive and/or absorptive functions of broilers.  



Hamed MM et al., 2019 
 

89 

 

Table 3. Blood plasma parameters of 35-wk-old broiler chickens fed BH-fortified diets.   

Sig. SEM 
Treatments 

Items 
T3 T2 T1 Control 

* 0.32 5.77
a
 6.13

a
 3.86

b
 4.55

b
 Total protein (g/dl) 

NS 0.06 1.63 1.35 1.25 1.33 Albumin (g/dl) 

* 0.26 4.31
a
 4.78

a
 2.28

c
 3.23

b
 Globulin (g/dl) 

* 0.05 0.40
b
 0.29

b
 0.75

a
 0.42

b
 A\G ratio 

NS 6.74 125.74 144.41 159.51 161.66 Cholesterol (mg/dl) 

* 2.96 87.64
bc

 82.69
bc

 77.18
c
 96.38

ab
 Triglycerides (mg/dl) 

* 0.30 99.05
ab

 82.00
bc

 77.24
c
 109.82

a
 AST (IU/L) 

* 0.44 6.63
b
 7.50

b
 9.78

a
 10.56

a
 ALT (IU/L) 

NS 0.30 8.73 9.10 9.35 9.87 Calcium (mg/dl) 

NS 0.10 4.50 4.71 4.89 4.65 Phosphorus (mg/dl) 
a-c: Means in the same raw with different superscripts  differ significantly (P≤0.05). SEM: Standard error of the means, 

*: Significant at P<0.05, NS.: Not significant. Control: No additives, T1: 0.10% Bee honey (BH), T2: 0.15% BH and 

T3: 0.20% BH. 

 

Table 4. Effect of dietary fortification with bee honey on ileal morphology of broiler chickens  

Sig. SEM 
Treatments 

Ileal measurements: 
T3 T2 T1 Control 

* 8.21 290.33
a
 286.67

a
 235.33

b
 265.94

a
 Villi height (µm) 

NS 0.99 61.14 63.89 64.53 65.54 Villi width (µm) 

* 1.23 104.31
ab

 103.22
ab

 99.85
b
 108.00

a
 Ileal muscle thickness (µm) 

* 0.54 17.57
a
 15.86

b
 16.20

ab
 13.50

b
 Goblet cell numbers 

a-b: Means in the same raw with different superscripts differ significantly (P≤0.05). SEM: Standard error of the means, 

*: Significant at P<0.05, NS.: Not significant. Control: No additives, T1: 0.10% Bee honey (BH), T2: 0.15% BH and 

T3: 0.20% BH.  

Such explanation harmonizes with fact that BH 

contains a variety of substances including glucose 

oxidase, catalase, ascorbic acid, flavonoids, phenolic 

acids, carotenoid derivatives, organic acids, which 

are beneficial for healthy gut status (Pérez et 

al.2007; Beretta et al.2005). 

4. CONCLUSION  

From the obtained findings, it could be 

concluded that there were no adverse effects upon 

using BH in broiler diets. Also, ileal morphology 

measurements were considerably better in treated 

groups. It is also noted that the best level of BH 

supplementations in broiler chick diets was 0.20%. 

However, future studies are needed for better 

understanding beneficial effects of BH on bird’s 

performance. 
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 الولخص العربٍ

 

ستجابة الفسُىلىجُة لبذاري التسوُي لإضافة عسل الٌحل فٍ العلائقالإ  
 

 ،ًعوة الله جوال الذَي هحوذ علً، ًبُل هحوذ حسي الوذًٍ هحوذ، العظُن فتحٍ عبذ ،أحوذ إبراهُن سلُواى الفحام ،هحوذ هصطفً حاهذ

الهادٌ عبذ الرحوي َىسف هحوذ عبذ ،العزَز العزَز هحوىد عبذ هرواى عبذ  

يصش -انقاهشة -صايعت عٍُ شًس -كهُت انضساعت -قسى إَخاس انذواصٍ  

علائق بذاسي انخسًٍُ عهً صفاث انزبُحت وطىل انقُاة انهضًُت ووصٌ  هزِ انذساست إنً حقُُى حأرُش إضافت عسم انُحم إنًحهذف 

سلانت يُكخكىث عًش َىو  021 عذد فٍ هزِ انذساستسخخذو حُذ إ فاث انخششَحُت نلأيعاء ويقاَُس بلاصيا انذو.صالأعضاء انهًُفاوَت وان

(Cobb)  كخكىث.اسخخذيج كخاكُج انًضًىعت الأونً  01كم يضًىعت بها رلاد يكشساث بكم يكشس  ،يضًىعاث 4عشىائُاً إنً حى حىصَعها

ًضًىعاث انخانُت غزَج عهً انعهُقت انقاعذَت يضاف إنُها انوانزلاد  ،كًضًىعت يقاسَت )كُخشول( وغزَج عهً انعهُقت انقاعذَت بذوٌ إضافاث

 َىو. 50سخًشث انخضشبت حخً عًش إ.و(T1-3)% عهً انخىانٍ 21و  1.00، 1.01عسم انُحم بًعذل 

 :كانخانً أهى انُخائشوكاَج 

طىل  ،صضاء كهُت غُش يأكىنت(أصضاء كهُت يأكىنت و% أعهً صفاث انزبُحت )% ربُحت و% نهًعايلاث انغزائُت لا َىصذ حأرُش يعُىٌ  -

 انبشسا.غذة وصٌ صسى( و% صى يٍ  011طىل الأيعاء انذقُقت )سى/  ،انقُاة انهضًُت

 خلاَاانعذد كزنك الأيعاء وصذاس سًك ،بالأيعاءطىل انخًلاث  ،عسم انُحم نعلائق بذاسي انخسًٍُ أرش يعُىَاً عهً % طحالإضافت  -

 .انكأسُت

وانكىنسخشول وانضهسشَذاث  A/Gَسبت كزنك انبشوحٍُ انكهٍ وانضهىبُىنٍُ بانضَادة وبلاصيا انذو يٍ يقاَُس خشكُض إحضح انخأرش انًعُىي ن -

 َخفاض.بالإ (AST ALT)انزلارُت وإَضًَاث انكبذ 

ويكىَاث الأيعاء صفاث خًلاث  فً حسٍ يعُىٌأدي إنً حوَسخخهص يٍ هزِ انذساست أٌ إضافت عسم انُحم إنً علائق بذاسي انخسًٍُ 

% عسم َحم 1.21وكاَج أفضم انُخائش يع إضافت  ،نهكخاكُجُت عهً صفاث انزبُحت وانحانت انًُاعُت هبحأرُشاث سوصىد بلاصيا انذو وبذوٌ 

 إنً علائق بذاسي انخسًٍُ.

 


