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Abstract
A 28-day feeding trial was conducted to evaluate the effect of honey-flavoured diets on 
performance, nutrient retention, organ weights and economy of production. 0ne hundred 
and twenty 4-weeks old 'Anak 2000' broiler chicks were randomly allotted to four treatments, 
replicated three times with 10 birds each in a completely randomized design (CRD). Four 
diets were formulated such that diet 1(0%) contained no honey and served as the control, 
while  diets 2, 3 and 4 contained 0.5, 1.0 and 1.5% honey-flavour, respectively. The results 
showed that diet 4 containing 1.5% honey flavour significantly (P < 0.05) improved the final 
body weight  (1977g), weight gain (1327g), daily weight gain (47.29), feed/gain (2.18) and 
protein efficiency ratio (2.16) than broiler fed other diets including the control. Broilers on 
the control diet had the least values of body weight gain (1754g), weight gain (1104g), daily 
weight gain (39.43g), worst feed/gain (2.59) and protein efficiency ratio (1.80). Broilers fed 
diet 4 had the highest (P<0.05) nutrient retention of protein (83.80 %), ether extract (86.80 
%) and crude fibre (70.50%) while broilers on the control diet had the lowest retention 
values  of protein (65.20%), crude fibre (63.30%) and ether extract (73.70%). The dry 
matter retentions were similar across the treatments with highest numerical values of 
82.80% recorded by birds on diet 4 and least value of 78.80% on diet 1(control). The liver, 
heart, lungs, kidney and caecum weights did not differ significantly (P>0.05) across the 
treatments but were numerically higher with increased in the honey-flavoured diets. The 
gizzard and caecum weights were significantly (P<0.05) increased with increase in honey 
flavoured diets. Cost per kg feed increased as the level of honey-flavoured inclusion in the 
diets increased 1.5 % with value of ? 58.00/kg compared to the control diet with ? 47.01/kg 
while the revenue generated showed that birds fed diet 4 (1.5% honey) were the most 
economical to produce with value of ? 597.15/bird compared with those on the control 
(? 496.80/bird). Addition of honey at 1.5% demonstrated superiority in this study with no 
adverse effect on bird's performance and organ.  
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Introduction

The introduction of feed additive to 
livestock feed has led to several 
researches by different authors (Iyayi and 
Bashar, 1998; Abubakar et al., 2004) 
using different types of feed additives for 

Improving the performance of broiler 
chickens.
Today, the use of gut flora modulators 
such as prebiotics, probiotics and organic 
acids in farm animal feeding as an 
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alternative to antibiotics are on the 
increase due to the restriction on the use of 
prophylactic doses of antibiotics as 
growth promoters in livestock diets 
preparation.  Prebiotics and probiotics 
has been described as feed components 
that benefit the host by selectively 
accelerating growth rate and/or 
proliferation of one or more of a limited 
number of bacteria that colonize chicks 
intestine (e.g. Escherichia coli ,  
Clostridium perfringes etc) to enhance 
digestibility (Simon, 1995; Mandal et al., 
2004).  Prebiotics like galacto-
o l igosacchar ide  (GOS) ,  f ruc to-
oligosaccharide (FOS), mannan-
oligosaccharide (MOS) and lactose 
derivatives have been tried in chickens 
and other monogastric animals to combat 
colonization of pathogens and to serve the 
function of anti-biotic feed additives 
which are banned in certain countries due 
to public health hazard (Mandal et al., 
2004).  To avoid the risk in the use of anti-
biotic as growth promoters, the discovery 
and use of prebiotics and probiotics 
having no withdrawal time and no 
residual effect have become necessary. 
One of such prebiotics additive is honey.     
Honey is a natural product which bees 
collect from nectar of a wide variety of 
plants that is concentrated by evaporation 
of water to form a saturated or super 
saturated solution of sugar consisting 
typically of 17% water, 38% fructose, 
31% glucose, 10% other sugar such as 
FOS and a wide range of micro-nutrients, 
vitamins, minerals and amino acids, with 
a pH below 4 (White et.al, 1975; Hara et 
al., 1998; Chow, 2002).
Available literature reported that the use 
of honey has some beneficial effects in 
human diet (Abuharfeil et al., 1999) and 
in rats diets (Busserolles et al., 2002).  
Honey improves palatability of feed, 
serve as feed binder, improves the 

nutritive value, growth rate, digestibility 
and feed efficiency of livestock (Ebisu et 
al., 1988; Busserolles et al., 2002), 
prevents intestinal infection, influences  
proliferation of  micro-flora in rat's guts 
and leads to improvements in the general 
health and lipid metabolism (Shamala et 
al., 2000;  Busserolles et al., 2002; 
Adebolu, 2005). Honey has also been 
reported to have therapeutic effects in 
human ailments (Okeniyi, 2005; Orsolic 
et al., 2005), act as an anti-oxidant against 
feed rancidity (Frankel et al., 1998) and 
possesses anti-microbial properties 
(Adebolu, 2005). However, pure honey 
have been repor ted  to  conta in  
phytochemical such as alkaloids, 
anthraquinone glycosides, cardiac 
glycosides, flavoids, saponins, tannins 
and phenolic compounds which can act as 
antioxidants (Agbaje et al., 2006).. From 
the foregoing, this study is aimed at 
evaluating the effect of honey addition in 
diets of broiler chicks' on performance, 
nutrient utilization, nutrient retention and 
organs weights. 

Materials and Methods
Study area
The experiment was conducted at the 
Poultry unit of the Federal College of 
Wildlife Management, New Bussa, Niger 
State, Nigeria.
Diet formulation
Pure undiluted honey was purchased from 
a commercial farmer in New Bussa, Niger 
State, Nigeria. Honey being a viscous 
matter, homogenization of the diets was a 
problem. However, viscosity of the honey 
was lowered by raising the temperature 

0(20 C) of honey by slowly heating in 
flame in a short duration (10 minutes) not 
to destroy bacteria and impair off flavour 
and volatile aroma but to lower the 
viscosity for easy mixing in feed (White 
et. al, 1975). Four iso-nitrogenous and 
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iso-caloric diets were formulated such 
that diet 1 had no honey (control) while 
diets 2, 3 and 4 contained 0.5, 1.0 and 
1.5% honey addition, respectively. These 
levels were chosen based on available 
literature on significant influence of 
small quantities and the therapeutics 
effects in human meals and in animals 
feed (Busserolles et al., 2002; Ekanem et 
al., 2006). 
Management of experimental birds
One hundred and twenty (120) 4 weeks-
old Anak broiler chicks' were randomly 
allotted to four treatment groups. Each 
treatment was replicated three times with 
10 birds each in a completely randomized 
design. The birds were raised in floor 
pens (1.20m x1.30m) for 4 weeks. The 
diets and water were provided ad libitum. 
All the birds were reared under natural 

otropical conditions (29-33 C, 80-100% 
relative humidity throughout the 28 days 
period of study). All management 
practices applicable to broilers were 
adhered to strictly. Records of daily feed 
intake and weekly weight gain were taken 
from which feed conversion and protein 
efficiency ratios were calculated. 
Mortality was also observed and recorded 
daily. 
Nutrient retentions trial

thOn the 28  day of the experimental 
period, three broilers per replicate were 
transferred to metabolic cages, fed ad 
libitum and allowed adjustment to the 
cages environment for four days.    
Excreta were collected for five days, oven 
dried to constant weight and pooled for 
proximate [Dry Matter (DM), Crude 
Protein (CP), Crude Fibre (CF) and Ether 
Extract (EE)] analysis. Nutrient retention 
was determined according to Aduku 
(2004) methods. 
O rg a n  w e i g h t s  a n d  f e e d  c o s t  
determination
Three birds were selected from each 

replicate group, fasted over night and 
slaughtered. The organ weights (liver, 
heart, kidney, lungs, gizzard and caecum) 
were neatly removed and weighed. These 
organs were studied due to their 
sensitivity to toxin reaction and microbial 
influence activities in caecum size. Feed 
cost/ kg diet and cost of production per 
bird was calculated by summing up total 
cost of all the ingredients that constituted 
the diets.
Chemical assay
The honey, experimental diets and 
excreta were analyzed for crude protein, 
ether extract, crude fibre, ash and 
nitrogen free extract using AOAC (1990) 
methods. 
Statistical analysis
 All data obtained were subjected to 
statistical Analysis of Variance as 
described by Steel and Torrie (1980) at 
5% probability test using SPSS 13.00 
software. Significantly different means 
were compared using Duncan's Multiple 
Range Test (Duncan, 1955).

Results

The results of the effect of honey-
flavoured diets on  average final body 
weight (AFW), body weight gain 
(BWG), daily weight gain(DWG), feed 
intake (FI), feed conversion ratio (FCR), 
protein efficiency ratio (PER) and  
mortality of finisher broilers are 
presented in Table 2. Significant 
differences (P<0.05) were shown in 
AFW, BWG and DWG due to varying 
levels of honey-flavoured diets. The 
highest AFW of 1977g was observed in 
birds on 1.5 % honey-flavoured diet, 
which had the highest BWG of 1327g and 
DWG of 47.29g. The birds on diet 1 
(control) had the least AFW of 1754, 
BWG of 1104 and DWG of 39.43g.
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Table 1 . Composition (%) of the experimental diets  
 
Parameters  

                                   Diets  
    1     2     3    4  

Maize 
 

37.40
 

37.40
 

37.40
 

36.90
 Maize offal

 
25.00

 
24.50

 
24.00

 
24.00

 GNC
 

27.60
 

27.60
 

27.60
 

27.60
 Fish

  
meal

 
4.50

 
4.50

 
4.50

 
4.50

 Blood meal

 

1.50

 

1.50

 

1.50

 

1.50

 Honey 

   

-

 

0.50

 

1.00

 

1.50

 
Bone meal 

  

3.00

 

3.00

 

3.00

 

3.00

 
Lysine 

 

0.25

 

0.25

 

0.25

 

0.25

 
Methionine 

 

0.25

 

0.25

 

0.25

 

0.25

 
*Premix 

 

0.25

 

0.25

 

0.25

 

0.25

 
Salt 

 

0.25

 

0.25

 

0.25

 

0.25

 

Total

 

100.00

 

100.00

 

100.00

 

100.00

 

Determined Analysis 

 
 

Honey 

     

Dry matter (%)

 

88.08

 

95.50

 

95.30

 

94.80

 

93.40

 

Crude protein (%)

 

3.44

 

19.26

 

19.20

 

19.24

 

19.22

 

Ether extract (%)

 

9.34

 

4.60

 

5.01

 

4.90

 

4.90

 

Crude fibre (%)

 

0.02

 

4.90

 

4.70

 

4.60

 

4.70

 

ME (MJ/kg)

 

12.60

 

12.96

 

12.96

 

12.97

 

12.97

 

 

*To provide the following per kg diet: Vit A. 15, 000, 000 iu, Vit D 3

 

3, 000, 000 iu, Vit E. 30, 
000 iu, Thiamine, -, 2000mg, Vit. K. 2500mg, Riboflavin -

 

6000mg, Pyridoxine -

 

4000mg, Niacin 
40, 000mg, Vit. B 12 20mg, Penthothenic ac id 10,000mg, Folic acid,1000mg, Biotin 80mg, 
Choline chloride 500g, antioxidant 125g, Mn. 96g, Zn 60mg, Fe 24g, Cu 6g, Iodine 1.4g, Se 
240mg, cobalt 120g. 

 

when compared with those on honey-
flavoured diets. The FCR and PER of 
birds on diets 2 and 3 were similar 
(P>0.05) but significantly (P<0.05) 
different from those on diets 1 and 4. The 
best FCR and PER were recorded by birds 
on diet 4 (1.5 % honey-flavoured) with 
values of 2.18 and 12.16, respectively as 
against the control with 2.59 and 1.80, 
respectively. 

The total feed intake significantly 
(P<0.05) differed among the broilers. 
Birds on diet 3 had the highest feed 
consumption of 2934g as against the 
control birds with the least value of 
2862g. The daily FI was similar (P>0.05) 
among the birds with a similar trend as the 
total FI.
The FCR and PER of birds on the control 
diet were significantly (P<0.05) different 

T ab le 2 :  Per fo rm an ce,  eco n o m y  o f p ro d u ctio n  an d  n u tr i en t r eten tio n  o f ex p er im en ta l b ird s 

 
Pa r a m e ters 

      D ieta ry  T re a tm en t   
   1     2   3   4  S E M   

In itia l b o d y  w eig h t (g /bird )  6 5 0 .0 0  6 5 1 .0 0  
 
6 4 7 .0 0  6 5 0 .0 0  0 .7 3  

 Fin a l b o d y w eig h t/b ird  (g ) 1 7 5 4 .0 0 d  1 8 4 0 .0 0 c 1 8 6 1 .00 b 1 9 7 7 .0 0 a 5 3 .0 0  
 B od y w eig h t ga in /bird  (g ) 1 1 0 4 .0 0 d  1 1 8 9 .0 0 c 1 2 1 4 .00 b 1 3 2 7 .0 0 a 5 2 .3 4  
 D aily w eig h t g a in  (g ) 3 9 .4 3

c
 4 2 .4 6

b
 4 3 .3 6

b
 4 7 .2 9

a
 1 .0 8  

T ota l f eed  co n s u m ed /b ird  (g )  2 8 6 2 .0 0 d  2 9 0 7 .0 0 b 2 9 3 4 .00 a 2 8 9 2 .0 0 c 1 7 .3 6  
D aily  fee d  in tak e (g )  1 0 2 .2 1  1 0 3 .8 2  1 0 4 .7 9 1 0 3 .2 9  0 .2 1  
F eed  co n v er s ion  r atio  (F C R )  2 .5 9 a 2 .4 5 b 2 .4 2b  2 .1 8 c 0 .3 5  
P rote in  e ffic i en c y r atio  (P E R )  1 .8 0

c
 1 .9 3

b
 1 .9 5

b
 2 .1 6

a
 0 .1 2  

M o r tality  (% )   0 .3 0  0 .3 0  0 .0 0 0 .3 0 0 .0 0 2  

C o st  o f  f eed /  K g  d iet (? )   4 7 .0 1  5 0 .0 0  5 4 .0 0 5 8 .0 0  0 .6 1  

T ota l co s t o f  feed  co n su m ed / bird  ( (? ) 1 3 4 .5 4 d  1 4 5 .3 5 c 1 5 8 .4 4b  1 6 7 .7 4 a 0 .0 4  

C o st  o f  f eed  /K g  w eig h t g ain  (? ) 1 2 1 .8 7
 
 1 2 2 .2 5

 
 1 3 0 .5 1

 
 1 2 6 .4 1

 
 1 .0 1  

R ev e n u e g en erat ed /b ird   
(? 4 5 0 /k g  liv e w eig h t g ain ) 

4 9 6 .8 0
d
 5 3 5 .0 5

c
 5 4 6 .3 0

b
 5 9 7 .1 5

a
 1 .5 4  

N utr ien t  re te nt io n  (%  ) 
D ry m a tt er 7 8 .5 0  7 8 .8 0  8 1 .0 0 8 2 .8 0  0 .9 7  
E th er  ex tract 7 3 .7 0

c
 7 5 .5 0

b c
 7 7 .8 0

b
 8 6 .8 0

a
 0 .0 5 3  

C ru d e p ro tein  6 5 .2 0 d  7 0 .2 0 c 7 7 .4 0b  8 3 .8 0 a 0 .1 5  
C ru d e fib re  6 3 .3 0 b  6 4 .7 0 ab 6 7 .0 0 a 7 0 .5 0 a 0 .0 6  
ab cd M ean s w ith  d iffe ren t su p er s cr ipts  are  s ig n ifican tl y d if fere n t   (P < 0 .0 5 ) 
S EM :  S tan d ard  erro r  of  m ean  
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P e r c e n t a g e  m o r t a l i t y  w a s  n o t  
significantly (P>0.05) influenced by the 
treatments. Birds on diet 3 had no 
mortality while the rest treatment had the 
same percentage mortality of 0.3% each. 
Die ta ry  honey  f l avoured  d ie t s  
significantly (P < 0.05) improved all the 
nutrient retention values but had no 
discernible effect (P>0.05) on the dry 
matter retention. Nutrient retention of 
fat, crude protein and crude fibre were 
highest (P < 0.05) at 1.5% honey-
flavoured diet with values of 86.80, 83.80 
and 70.50% while the least values of fat 
(73.70%), CP (65.20%) and CF (63.30%) 
were recorded by birds on the diet 
1(control).        
There was no significant (P>0.05) 
difference across the various diets in feed 
cost/ kg diets and feed cost/ kg live 
weight. The lowest feed cost/kg and feed 

cost/kg live weight was diet 1 with 
? 47.01 and ? 121.87 while the highest 
was diet 4 with ? 58.00 and ? 126.4. The 
cost of feed consumed per broiler and 
revenue generated from birds on 1.5 % 
honey-flavoured diets were significantly 
(P<0.05) higher with values of ? 167.74 
and ? 597.15 compared to broilers on diet 
1 with ? 134.54 and ? 496.80.  
The relative weights of the gizzard and 
caeca were significantly (P<0.05) 
different among the treatments in this 
o r d e r :  0 < 5 < 1 0 < 1 5 g / k g  h o n e y  
supplementation (Table 3). However, the 
relative weights of the liver, heart, lungs 
and kidney of the birds were not 
significantly (P > 0.05) influenced by 
dietary honey supplementation, though 
higher numerical values were recorded 
with increasing levels of honey in the 
diets.

 Table 3: Live weight, dressing percentage and related organ weights of finisher broiler 
chickens.  
 
Parameters  

             Dietary Treatment  
      1    2     3     4 SEM  

Liveweight (g/bird)  1754.00 d  1840.00 c 1861.00 b  1977.00 a 53.00  
Organ 1       
Liver  1.71  1.74  1.76  1.78  0.27  
Heart  0.52  0.54  0.54  0.56  0.73  
Lung  0.56  0.58  0.58  0.61  0.91  
Gizzard   1.79 c 1.81 c 1.86 b 1.98 a 0.02  
Kidney  0.45  0.46  0.48  0.48  1.01  
Caeca  0.54 c 0.59 b  0.64 b 0.72a  0.05  
abcd  Means on the same row with different superscript are significantly (P<0.05)  
different.  
1  Expressed as percentage of live weight.  

Discussion
The significantly improved feed intake of 
birds fed honey flavoured diets compared 
to those on the control diet may be due to 
improved palatability and reduced 
dustiness of the feed, since honey acts as 
feed binder. This result agrees with the 
report by Sekoni (1997) that chickens 
tend to eat less if their ration is dusty 
irrespective of the energy level. 

According to the author, acceptability of 
the feed has more influence on the feed 
intake than the energy level per se. This 
result also confirms reports by Ebisu et 
al. (1988) that honey is a binder and adds 
palatability to diet. However, the reduced 
feed intake of birds on 1.5% honey 
compared to the other honey based diets 
may probably be attributed to the 
increased breakdown of the non-starch 
polysaccharide (NSP) as a result of the 
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microbes' proliferation in the caecum 
which thus increased the ME content in 
the diet more than the other honey 
supplemented diets. Honey, as a 
prebiotic, has been reported to increase 
the proliferation and also enhanced the 
activities if microbes in the GIT or 
caecum. (Gojmerac, 1981; Bursserolles 
et al., 2002; Agbaje et al., 2006). 
The marked improved growth response, 
feed/gain, PER and nutrient retention by 
birds fed honey flavoured diets could also 
be attributed to this influence of micro-
flora multiplication in the digestive tract 
which probably enhanced the breakdown 
of the dietary fibre and thus improved the 
digestion, absorption and utilization of 
essential nutrients (Moreto and Planas, 
1989; Shamala et al., 2000).This was 
evident in the improved crude fibre 
retention on birds fed honey based diets.
This result confirms earlier findings 
(Ebisu et al., 1988; Busserolles et al., 
2002) that dietary supplementation with 
honey improves the nutritive value, 
growth rate, digestibility and feed 
efficiency of livestock. The enhanced 
performance of birds on honey 
supplementation could also possibly be 
attributed to the fact that honey has been 
reported to contain a number of enzymes 
and other substances needed to 
b r e a k d o w n  t h e  u n a v a i l a b l e  
polysaccharides for the use by birds as 
additional energy (Mandal et al., 2004). 
This implies that more energy must have 
been made available and utilized by the 
birds for improved weight gain. However, 
it is known that nutrients, especially 
protein, metabolized by micro-flora are 
not utilized by the host. This might have 
stimulated proteolytic or protein 
digestion activity, thereby contributing to 
the improvement in nutrient digestion and 
absorption.  
Further more, honey has been reported to 

compose primarily of fructose and 
glucose and about 3 to 4% FOS (Chow, 
2002). Although the level of FOS in 
honey is low, it is not impossible that this 
substance with prebiotic properties may 
have had some metabolic effects on 
nutrient utilization. These carbohydrates 
(GOS and FOS) are not hydrolyzed in the 
small intestine but degraded in the 
caecum by intestinal micro flora (Wang 
and Gibson, 1993). This was evident in 
the significantly increased caecum size of 
broilers fed honey flavoured diets, 
especially diet 4 (1.5 % honey). These 
results are similar to reports by 
Busserolles et al. (2002) who reported 
improved body weight gain, nutrient 
utilization and increased caecum size of 
rats fed honey diets compared to those fed 
refined carbohydrates and fructose. In 
addition, honey has been reported to 
contain 181 substances (White, 1979), 
other carbohydrates and a variety of 
micronutrients (Crane, 1975; Doner, 
1977) which may have enhanced birds 
performance, especially those on honey 
supplemented diets (Busserolles et al., 
2002). The enhanced nutrient retention of 
crude fibre in the honey-flavoured diets 
with increased in inclusion levels could 
be due to the effect of honey as a prebiotic 
agent which aid the  proliferation of 
microorganism in the gut of the birds, 
which would have fermented and broken 
the dietary fibre in the diets. This finding 
agrees with the observation by Ahmed 
(2006).
The reduction in feed cost/kg from the 
control dietary birds resulted to the least 
cost of production per kg weight gain. The 
high cost of honey due to the high demand 
for consumption by humans and other 
industrial uses may have influenced the 
increased cost/kg diet, cost of feed 
consumed and cost of feed/kg weight 
gain. The result disagreed with the 
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findings of Ekenyen (2002) who reported 
that reducing feed cost/kg diet was 
justifiable when production results is 
comparable with standard control. The 
increase in the revenue accruing from 
birds  on honey based diets  is  
encouraging, since the motive of the 
farmer is to produce birds of desirable 
weight so as to maximize profit. The 
increased weights and revenue generated 
from birds on honey supplemented diets 
revealed a general financial increase with 
increasing honey in the diets. 
The numerical higher relative organ 
weights of gizzard, liver, heart, lungs, and 
kidney of birds fed honey flavoured diets 
may probably be due to their differences 
in bird's live body weight, since the 
surface area and the live weight determine 
the amount of feathers and visceral organs 
required (Broadbent et al., 1981). Esonu 
et al. (2008) reported that organ weights 
are an index of nutrients retained by the 
birds. According to Butcher et al. (1983), 
external and internal offal percentages 
tend to increase as slaughter weight of 
animal increase. The non significant 
influence of honey among treatments on 
the liver, kidney and heart is an indication 
of absence of toxin in honey since 
hypertrophy or hypotrophy of these 
organs has been associated with the 
presence of toxin (Voss et al., 1990; 
Ewuola et al., 2003; Aderemi, 2003). The 
results confirm reports of Philip and 
Goodman (1999) that honey is non-
irritating to the lining of digestive tract, 
easily and rapidly assimilated and best 
handled by the kidney. The increased in 
caecum weights with increasing honey is 
an indication of proliferation of microbes' 
activities in the GIT. 
Conclusion
This study revealed that broilers fed high 
level (1.5%) of honey supplementation 
exhibited better BWG, FCR and PER 

compared to the control. Honey 
supplementation enhanced nutrient 
retention and appeared to influence micro 
flora proliferation in the caecum which 
breaks down the dietary fibre to release 
more energy. The increased weight gain 
and revenue generated from birds on 
honey supplemented diets revealed a 
general financial increase with increasing 
honey in the diets. The organ weights 
were best at 1.5% honey inclusion level 
and were live weight dependent. The use 
of honey at 1.5% supplementation in this 
study was beneficial to the broiler 
chickens. 
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