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ABSTRACT
This study was conducted to evaluate the effects of dietary supplementation of 
Morinda lucida leaf meal on growth performance, tissue and gastro-intestinal tract 
microbial count of broiler chickens. A total of 198 one-day old Marshal Broiler 
chicks were randomly assigned into six treatments in a 3x2 factorial design of four 
replicates each. The six dietary treatments consist of the basal diet supplemented at 
0, 0.1 and 0.2 g/kg Morinda lucida with or without routine medication. Body weight 
and feed intake were weighed per replicate on weekly basis for eight weeks while the 
microbiology assay of the tissue and intestine samples was determined by total 
viable bacterial and total coliform counts at the end of the fourth and eighth week.  
Addition of M. lucida to the diets significantly (P<0.05) improved weight gain and 
survivability at the starter phase with or without routine medication. Broiler 
chickens fed M. lucida in the diet with medication recorded higher feed intake than 
those without medication. M. lucida inhibited the growth of detected bacteria either 
at the starter or finisher phase with the exception of Staphylococcus saprophyticus 
and Escherichia coli. The total viable bacteria count was significantly (P<0.05) 
reduced in the intestine and tissue of chickens fed M. lucida supplemented diets than 
chickens fed control diet. Total coliform count in the intestine and tissue of the 
chickens did not show any significant (P>0.05) difference among all the treatment 
groups. The study reveals that Morinda lucida was able to reduce Psuedomonas 
aeruginosa Streptococcus spp, Micrococcus spp and Enterobacter spp. activities in 
the gastrointestinal tract resulting in improved performance.
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Description of Problem
Medicinal plants had been in use to 
improve the health of animals; this is as a 

result of the bioactive constituents of 
plants which include alkaloids, tannins, 
flavonoids and phenolic compounds 
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with a wide range of antimicrobial (1, 2), 
antioxidant (3), gut microflora 
manipulation (4), appetite and digestion 
stimulative properties (5) and immune 
enhancement (2) properties. Antibiotics 
have been added to poultry diets to 
stabilize the intestinal microbial flora in 
order to improve performance. 
However, because of the development 
of resistance by pathogenic bacteria, 
which have deleterious effect on public 
health, there is the quest for alternatives 
to antibiotics. The use of alternatives to 
replace antibiotics has gained increasing 
interest in animal nutrition given 
considerable attention to medicinal 
plants among the alternative growth 
enhancers. Compared with synthetic 
antibiotics or inorganic chemicals, 
herbal plants have proven to be natural, 
residue free and are thought to be ideal 
feed additives in food animal production 
(6). 
The phytochemical components of 
Morinda lucida also known as 'Oruwo' 
in south-western Nigeria revealed the 
presence of saponins,  tannins,  
anthraquinones and alkaloids. This 
result is similar to the report of (7) and 
(8). This suggests that they can be used 
for medicinal purpose since some 
extracts containing these active 
substances are being used as medicine 
(9, 10).
Food safety and public health are of 
particular interest in most countries 
around the world, this is as a result of the 
consumers'  concerns about the 
relationship between diet and health. 
Studies have shown that antimicrobial 

drugs reduce part of the intestinal flora 
while potentially decreasing pathogen 
shedding (11, 12). As a result, producers 
believed that removing antibiotics could 
cause human pathogenic intestinal 
bacteria in food animals to increase. 

 (13) found that the main risks 
related to meat consumption perceived 
by consumers are chemical residues of 
growth hormones and antibiotics; high 
fat content and the related hazard of 
increased cholesterol; microbial 
infections and the resulting danger of 
food poisoning. 

Becker

ources of food borne disease 
in humans (14, 15, 16). This study was 
conducted to evaluate the effect of 
dietary supplementation of Morinda 
lucida on the growth performance, 
intestinal and tissue microbial counts of 
broiler chickens.

Materials and methods
Experimental location
The study was carried out at the poultry 
unit of the Teaching and Research farm, 
Federal University of Agriculture, 
Abeokuta Ogun State, Nigeria

Collection and preparation of test 
ingredient
Leaves of Morinda lucida were 
collected from the nature around the 
Federal University of Agriculture 
Abeokuta, Ogun State, Nigeria. The 
leaves were air dried to 10 % moisture 
content and grinded to powdery form.

Bacteria can be found in 
any kind of food but there is great 
tendency for it to flourish in protein rich 
foods such as meat and meat product 
which are s

.
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Experimental design and management 
A total of 198, unsexed day old Marshal 
broiler chicks obtained from a reputable 
hatchery were randomly allocated to six 
dietary treatments of 33 birds per 
treatment. Each treatment was replicated 
thrice. Basal diets were formulated at the 
starter and finisher phases as shown in 

Table 1. The chickens were assigned to 
the six dietary treatments in a 3 x 2 
factorial design of three M. lucida 
supplementation levels (0, 0.1 and 0.2 
g/kg)  with or  without  rout ine 
medications (antibiotics and anti 
coccidiostat) in two phases of starter (0-
4 weeks) and finisher (4-8 weeks). Feed 

Table 1:  Percentage composition of broiler chickens basal diets  
Ingredients 

 
Starter (0-4 wks) Finisher (4-8 wks)

Maize 

 

52.00

 

54.00
Soyabean meal

 

33.00

 

20.00
Fish

 

meal (72% CP)

 

5.00

 

3.00
Wheat offal

 

5.00

 

17.00
Bone meal 

 

3.00

 

3.00
Oyster shell

 

2.00

 

2.00
Broiler premix

 

0.25

 

0.25
Table salt

 

0.25

 

0.25
L-Lysine

 

0.20

 

0.20
DL-Methionine

 

0.30

 

0.30
Total 100.00 100.00
Determined analysis
Crude protein (%) 22.90 20.02
Ether extract (%) 3.42 3.35
Crude fibre (%) 3.26 3.75
Metabolizable energy (MJ/kg) 11.83 11.72
Starter premix provided: Vitamin A -10,000,000iu, Vitamin D 3-2,000iu, Vitamin E -40,000mg, Vitamin K -2,000mg, Vitamin B 1-1,500mg, Vitamin B 2-4,000mg, Vi tamin B 6-40,000mg, 

Vitamin B 12-20mg, Niacin -40,00mg, Pantothenic -10,000mg, Folic -1,000mg, Biotin -100mg, Choline -300,000mg, Manganese -80,000mg, Zinc -60,000mg, Iron -40,000mg, Copper -80,000mg, 

Iodine-800mg, Selenium-200mg, Cobalt-300mg, Antioxidant-100,000mg.

Finisher premix provided: Vitamin A -12,000,000iu, Vitamin D 3-2,500,000iu, Vitamin E -30,000mg, Vitamin K -2,000mg, Vitamin B 1-2,250mg, Vitamin B 2-6,000mg, Vitamin B 6-4,500mg, 

Vitamin B 12-15mg, Niacin -40,00mg, Pantothenic -15,000mg, Folic -1,500mg, Biotin -50mg, Choline -300,000mg, Manganese -80,000mg, Zinc -50,000mg, Iron -20,000mg, Copper -5,000mg, 

Iodine-1,000mg, Selenium-200mg, Cobalt-500mg, Antioxidant-125,000mg.

intake and live body weight were 
recorded weekly on replicate basis and 
feed conversion was calculated. 
 
Microbiological analysis

th thAt the end of the 4  and 8  week of the 
experiment, the microbiological assay 
was assessed on the basis of Total Viable 
Bacterial Count (TVBC) and Total 
Coliform Count (TCC). Meat and 
gastrointestinal tract samples were 
analyzed for bacterial count according to 
method of (17) while bacteria organisms 
obtained from the gastrointestinal tract 

were identified according to (18). 

Chemical analysis
The proximate composition of the 
experimental diets was determined using 
the methods of (19), while metabolizable 
energy was calculated

Statistical analysis
All data were subjected to analysis of 
variance using the General Linear Model 
Procedure SAS software (20). Treatment 
means were tested using the Turkey's 
studentized range (HSD) test contained 
in the same package at P<0.05.

.
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Results
The effects of the dietary inclusion of M. 
lucida on growth performance of broiler 
chickens are presented in Table 2.  At the 
starter and finisher phases, final weight 
and weight gain were significantly 
(P<0.01) higher in medicated chickens 
and those fed M. lucida in their diets 
when compared to those fed the control 
diet without medication. Chickens in all 
the treatment groups given medication 
had significantly (P<0.01) higher feed 
intake than those chickens without 
medication. Feed conversion ratio at the 
starter and finisher phases improved in 
chickens in all the treatment groups with 
the exception of those fed control diet 
without medication. The mortality rate 
(%) indicated that there is no significant 
difference between M. lucida fed birds 
and medication birds but it differed 
significantly (P<0.05) in the control 
treatment.
The microbial bacteria count in the 
gastrointestinal tract of the broiler 
chickens fed varying levels of M. lucida 
supplemented diets as shown in Table 3 
revealed that M. lucida inhibited the 
growth of Psuedomonas aeruginosa 
Streptococcus spp, Micrococcus spp and 
Enterobacter spp. with or without 
medication, while only chickens fed M. 
lucida with medication were able to 
inhibit the growth of Enterococcus spp. 
However, the growth of Escherichia 
coli, Staphylococcus saprophyticus and 
Klebsiella spp. were affected by neither 
M.lucida nor medication at the starter 
phase. At the finisher phase, M. lucida 
with or without medication was able to 
inhibit the growth of Klebsiella spp and 
Enterococcus spp. At the end of the 

experiment, either M. lucida or 
medication could inhibit the growth of 
Escherichia coli and Staphylococcus 
saprophyticus.
The total viable count showed that all 
samples were contaminated with 
microorganism (Table 4). Total viable 
bacteria count (TVBC) in the tissue at 
the starter phase significantly (P<0.01) 
reduced as the level of M. lucida 
increased in the diet. At the finisher 
phase regardless of M. lucida  
supplementation, the total bacteria count 
in the tissue and intestine were 
significantly (P<0.05) reduced with 
medication. However, no significant 
difference was found between the mean 
total coliform counts of samples 
obtained from all the treatment groups.

Discussion

The positive effects of M. lucida with or 
without medication on final weight, 
weight gain and mortality of broiler 
chickens could be attributed to the action 
of saponins present in the leaves. Herbal 
extraction of M. lucida leaves has been 
reported as a useful growth promoter of 
similar effects as antibiotics when used 
in broiler feeds (21). (22) reported that 
saponins are reputed to aid survival to 
stress; lower population of pathogenic 
bacteria, increase availability of 
nutrients which eliminate sub clinical 
infections and reduce production of 
growth depressing toxins or metabolites 
by intestinal microflora. (23) observed 
that antimicrobial activity and immune 
enhancement probably are the two major 
mechanisms by which phytobiotics 
exert positive effects on the growth 
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performance and health of animals.  
Increased feed intake of chickens with 
medication could be attributed to the 
combination of the active ingredients in 
M. lucida and the medications. 
The occurrence of Escherichia coli in the 
chickens' digestive system is not 
unexpected since the organism is one of 
the normal flora of the intestinal tract 
(24, 25). The presence of some metabolic 
compounds such as aromatic phenols 
may be responsible for the antimicrobial 
properties of M. lucida through 
inhibiting bacteria activities and 
proliferation in the chickens. (26) 
reported that Phenolic compounds are 
the main chemical group responsible for 
the antimicrobial activity of medicinal 
plants. (2009) (27) reported that the 
crude aqueous extract of Morinda lucida 
inhibited the in vitro growth of 
S t a p h y l o c o c c u s  a u r e u s  a n d  
Pseudomonas aeruginosa while it 
showed no inhibitory activity against 
Salmonella typhi. 
Suppression of pathogenic bacteria 
including Staphylococcus aureus, 
Salmonella paratyphi and, Klebsiella 
pneumoniaeas by herbal plants was 
reported by (28). The significant 
reduction in the total viable bacteria 
count with M. lucida supplementation in 
the diet at the starter and finisher phase 
revealed the effectiveness of M. lucida in 
bacteria reduction in the gastrointestinal 
tract and the tissue.

Conclusion and applications
Morinda lucida supplementation in 
broiler diets had been found to

1. Improved the performance of the 

broiler chickens; however 
supplementation at 2g/kg was 
more effective in terms of 
weight gain and pathogen 
reduction. 

2. This approach will be useful 
especially in organic poultry 
p r o d u c t i o n a n d  p o u l t r y  
production in the rural areas, 
w h e r e  a c c e s s i b i l i t y  t o  
conventional drugs is limited.
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