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The use of probiotics and medicinal plants has been studied by several workers as feed
supplements for improvement of production and immunity in poultry. In the present study,
Morinda citrifolia (noni) and Lactobacillus acidophilus (LAB) were evaluated to see the
hisotmorphological changes observed in the duodenal villi in broiler birds. Commercial
broiler chick (Ven – cob) were fed with noni and LAB alone and in combination. The section
of the duodenum were cut and studied for histological analysis. Histological examinations
revealed significant microscopical changes in crypt depth and villi height at the level of
duodenum. The villi height and crypt depth varied significantly and were better with
treatment groups than the control group. The intestinal mucous villi and crypt depth of
lactobacillus fed broilers were of significantly very high approximately 439.64 µ and 51.39 µ
respectively with the base having ridges. Lactobacillus significantly improved the intestinal
mucous villi and crypt depth followed by noni at the duodenal morphology which is the
primary site for the development of immune response and where nutrient uptake takes place.
The results based on histological indexes of the intestinal mucosa indicated that the
supplementation of Morinda juice improved the function of gut through its beneficial effects.
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In the last decade or so, probiotics have often been proposed
as an alternative to antibiotics. The use of lactic acid
bacteria as probiotic and feed supplements has been well
studied to maximise production performance and immune
response in livestock and poultry feed (Ibrahim et al. 2005;
Salarmoini and Fooladi, 2011; Ghavidel et al. 2011). Further,
the medicinal plant extracts in poultry as alternative to
antibiotics for growth and immunity has been reported
(Narimani–Rad et al. 2011; Javed et al. 2006; Mishra et al.
2008, Sunder et al. 2011). Morinda citrifolia commonly known
as Noni has a rich history in Ayurveda and is present widely
distributed throughout the coastal regions of many
countries including India including the coastal area of
Andaman & Nicobar group of Islands. The fruit and leaves
of the plants are consumed as traditional foods in Southeast
Asia and in the Pacific islands (West, 2006). The fruits of
the plant have been recommended as a feed supplement for
poultry to boost the growth performance and immunity
(Sunder et al. 2011). However, the basic information on
changes at duodenal wall structure that Morinda citrifolia
brings to improve the feed utilization for maximum
performance in poultry and its synergistic effect with the
lactobacillus is not very well known. The intestinal
epithelium acts as a natural barrier against pathogenic
bacteria and toxic substances that are present in the

intestinal lumen. Absorption is totally dependent on the
mechanisms that occur in the intestinal mucosa. Moreover,
probiotics have been used to improve performance and
consequently, the energetic efficiency of the intestine
(Dobrogosz et al. 1991; Bradley et al. 1994; Spring, 1996;
Savage et al. 1996; Hofacre et al. 2003; Pelicano et al. 2004).
Hence, the present study was designed to study the
influence of feeding of Morinda citrifolia fruit juice (noni) and
Lactobacillus acidophilus (LAB) and their combination on
duodenal morphology in commercial broilers.
The Morinda citrifolia L. ripened fruits were collected, washed
with clean water, dried and packed in polythene bags for
preparation of the fresh juice. The concentrated juice was
extracted from the Noni fruits and kept at room
temperature for further use. Lactobacillus acidophilus NCDC–11
procured from NDRI, Karnal was used for the present study.
The lactobacillus was grown in the Lactobacillus MRS
agar(deMan Rogosa Sharpe)and biochemical test and sugar
fermentation test were carried out to check the purity of the
culture. The culture was maintained in MRS broth and used
for further study.
A total of 124, day old commercial broiler chicks were
randomly divided into four groups in completely
randomized design with three replicates of 12 birds in each
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replicate. Chicks were vaccinated for Ranikhet disease and
Marek’s disease at the hatchery. The experiment was
conducted for 49 days. The birds were kept under deep
litter system of rearing and provided with standard starter
and finisher ration and water ad–lib. No medication,
deworming was given throughout the experiment. The
starter feed was given to the birds till 3rd week of age and
then finisher feed was given to the birds from 4–7th week.
Broilers were assigned to each of four treatment groups.
The diets were isoenergetic (3090 / 3150 ME Kcal /kg)
and isonitrogenous (21.5 / 17.7 per cent crude protein) and
formulated to meet the minimum nutrient requirements of
broilers.
Six birds from each group were slaughtered by humane
method at the age of 3 weeks. The histological examination

of intestinal wall was made by covering the stages of
sampling, washing, inclusion, cutting and coloring with
hematoxiline–eosine respectively and .Mallory trichromic
coloration was done according to the method described by
Bancroft and Marilyn (2008).
Statistical analysis of measurements was carried as per
Snedecor and Cochran (1994). The significance of the
difference among the groups was determined by Duncan’s
multiple range tests (Petrie and Watson, 1991).
Histomorphometry of duodenal section is presented in table
1. Significant microscopical changes have taken place in
crypt depth and villi height at the level of duodenum in
layers of the intestinal wall (Figure 1).

A

B

Figure 1: Villi height and crypt depth of the duodenum of broiler fed with diet containing noni+LAB (a) control (b)
Table 1: Duodenal morphometry as influenced by LAB and noni groups
Intestinal indices
T1
T2
Morinda citrifolia juice
Lactobacillus acidophilus
( Noni)
(LAB)
Crypt depth (µm)
52.42a ± 2.23
51.39a ± 1.98
Villi Length (µm)
357.98ab ± 32.37
439.64a ± 29.79

The villi height and crypt depth varied significantly and
were better with treatment groups than the control group.
The control group mucosa contained villi with a medium
height of approximately 323.75 µ that was statistically
comparable with noni and noni + lactobacillus groups. The
crypt depth (43.60 µ) of control group was significantly
lowest. Intestinal glands attached to the villi consisted of a
small lumen and epithelium as well as a small number of
leukocytes. The birds from noni and noni+lactobacillus
combination group had a villi of significantly medium height
with comparatively better crypt depth as compared to
control group. A large number of leukocytes were in transit.
The intestinal mucous villi and crypt depth of lactobacillus
fed broilers were of significantly very high approximately
439.64 µ and 51.39 µ respectively with the base having
ridges. The capillary network underwent both hyperplasia
and hypertrophy.
The significant efficacy of Lactobacillus followed by noni
was evident at the duodenal morphology which is the
primary site for the development of immune response and
where nutrient uptake takes place. This improved

T3
(Noni+LAB)

T4
(Control)

51.07a ± 2.20
390.63ab ± 18.78

43.60b ± 1.36
323.75b ± 12.49

microscopic structure of villi by the Morinda citrifolia justified
the data on better feed efficiency and overall growth
performance as reported by Singh et al. (2008) who
reported that Morinda citrifolia fruit rich in the neutraceutical
compounds, amino acids, vitamins, minerals and coenzymes
might have played an important role in uptake of the
nutrients in the gut and in turn directly or indirectly help in
metabolism of the nutrients. The finding of this work also
justified the report of the positive influence of noni juice on
immune response in poultry by Sunder et al. (2007 and
2011). Pelicano et al. (2003 and 2005) and Loddi et al.
(2004) have found the beneficial effects of probiotics and
prebiotics at 21 days of age on histological indexes of the
intestinal mucosa as lower villi height in the duodenum of
control birds compared with birds fed diets containing
probiotics and prebiotics . This present work is agreed by
the report of Lavinia et al. (2009) who provided the data
regarding the changes in the microscopic structure of
chicken duodenum and immune response as a consequence
of aromatic plant extracted essential oils present in their
feed. The findings of the present study corroborated the
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finding of Adibmoradi et al. (2006) who reported that
jejunal villus height was increased leading to increased
villus height: crypt depth ratio in birds fed graded levels of
garlic meal. It has been suggested that longer villi would
result in an increased surface area and higher absorption of
available nutrients (Caspary, 1992; Yasar and Forbes, 1999).
Abdulkarim et al. (2013) also opined to the results of
present study that villus height to crypt depth ratio in the
jejunum was increased by feeding of phytogenic feed
additive that might influence nutrient absorption and thus,
improved feed conversion ratio. Herbal based poultry feed
as a growth promoter modulated the gut function by
increasing the duodenal villi height and crypt depth as
found in the present study and that improved the body
weight with marked improvement in digestibility of
nutrients from supplementation of herbal growth promoter
with equal competence as that of synthetic antibiotic
(Kanduri et al. 2013). Further, the synergistic effect on
duodenal villi height and crypt depth with herbal
supplement and other proven growth promoters has also
been reported by Hashemi et al. (2009) as it was very much
evident by Morinda juice and probiotic groups in the present
study.
In the present work, the histological changes that were
brought in this experiment by Morinda citrifolia provided
new information regarding the potential for using noni in
human being as booster of immunity. The presence of
several bioactive compounds in the Morinda citrifolia which
might have enhanced the villi height and crypt depth.
Further, an attempt to use the Morinda juice in chicken feed
as an alternative to antibiotics has explored avenue with
scientific evidence. Moreover, the simplified procedure of
Morinda juice preparation instead of cumbersome other
procedures involving in preparation of herbal extracts or
essential oils has identified Morinda juice as a suitable
immune enhancer for commercial broilers and it is a boon to
these island small scale broiler producers who need not
dependant on synthetic antibiotics that in turn shoot up the
production cost of broilers. The abundance of these fruits in
these islands is an added advantage for the Islands poultry
farmers.
In conclusion, results indicated that the
supplementation of Morinda citrifolia juice (noni) and
Lactobacillus acidophilus improved the function of gut through
its beneficial effects on histological indexes of the intestinal
mucosa.
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