Effect of dietary supplementation with Morinda
citrifolia on productivity and egg quality of laying
hens

Efecto de la suplementacién dietética con Morinda
citrifolia sobre la productividad y la calidad del huevo
de gallinas ponedoras

Dairon Mas-Toro!, Yordan Martinez-Aguilar?

Fecha de recepcion: 14 de febrero de 2015 Roman Rodriguez-Bertot?, Cesar Betancur-Hurtado*
Fecha de aprobacién: 19 de junio de 2015 Osmani Rosabal-Nava®
Abstract

In order to evaluate the dietary supplementation of powdered leaves of Morinda citrifolia on productivity
and egg quality of laying hens, a total of 160 White Leghorn birds (Hybrid L-,,) of 27 weeks of age were
allotted during 70 days, according to completely randomized design. Dietary treatments consisted of a
control diet fed without or with 0.5, 1.0 and 1.5% of powdered leaves of M. citrifolia. Supplementation
of 1.0 and 1.5% of M. citrifolia powder increased the egg weight (P <0.05), however, laying intensity,
body weight, feed intake, unsuitable eggs, eggshell surface, mass conversion, haugh units and height
of the dense white and of the yolk showed no significant differences (P>0.05) among treatments. Also,
supplementation of 0.5 and 1.0% of M. citrifolia increased the shell thickness and the yolk color was
pigmented by this medicinal plant. It recommended the dietary supplementation of 1.0% of powdered
leaves of M. citrifolia on laying hen diets to improve the egg weight, shell thickness and yolk color.
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Resumen

Para evaluar la suplementacion de polvo de hojas de Morinda citrifolia sobre la productividad y la calidad
de huevos de gallinas ponedoras, un total de 160 aves White Leghorn (hibridas L-,,) de 27 semanas de
edad, se ubicaron durante 70 dias, segtin un disefo totalmente aleatorizado. Los tratamientos consistieron
en una dieta control sin o con 0.5, 1.0 y 1.5% de polvo de hojas de M. citrifolia. La suplementacion de
1.0y 1.5% de M. citrifolia increment6 el peso del huevo (P <0.05), sin embargo, la intensidad de puesta,
el peso vivo, el consumo de alimento, los huevos no aptos, la superficie de la cascara, la conversion
masal, las unidades haugh y la altura de la clara densa y de la yema no mostraron diferencias significativas
(P>0.05) entre tratamientos. Ademas, la suplementacién de 0.5 y 1.0% de M. citrifolia increment6 el
grosor de la céascara y el color de la yema se pigment6 por esta planta medicinal. Se recomienda la
suplementacion de 1.0% de polvo de hojas de M. citrifolia en las dietas de las gallinas ponedoras para
mejorar el peso del huevo, el grosor de la cascara y el color de la yema.
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Introduction

Natural products are an alternative to the
indiscriminate use of antibiotics as growth
promoters in farm animals. For its beneficial
properties the prebiotics, probiotics and plant
extracts have been used as supplements in diets of
birds, with the objective to improve health status,
reduce pathogens, modulate immune response
and increase the productive indicators (1). Plant
additives are considered to be technically,
biologically and economically viable alternatives
to replace chemical antibiotics, as they present
fewer safety concerns, related to inclusion levels
and residuals in the end product (2).

Morinda citrifolia (noni), wich originated in India,
but is now spread around the world, belongs to
the family Rubiaceae, is reported to have many

medicinal properties, including antibacterial,
antiviral, antifungal, antitumor, anthelmintic,
analgesic, anti-inflammatory, hypotensive and

immunostimulant activities (3,4). However, the
potential for powdered leaves of M. citrifolia to
be used as a supplement in poultry diets, has not
been yet evaluated. Therefore, this is the objective
of the current study to evaluate the effect of
dietary supplementation with Morinda citrifolia
on productivity and egg quality of laying hens
performance.

Materials and methods

Leaves of M. citrifolia obtained from trees that
were approximately two years old and grown in
the area of Peralejo, Granma, Cuba. Leaves that
were relatively uniform in size and structure were
collected, dried at 60°C for 12 hours and ground
to pass through a 1 mm screen. Ground samples
were stored at room temperature in airtight plastic
bags.

A total of 160 White Leghorn laying hens (Hybrid
L-,,) of 27 weeks old were allotted during 70
days, according a completely randomized design
with four treatments, 10 replicates per treatment
and four birds per replicate. Dietary treatments
consisted of a control diet fed without (T0) or with

0.5 (T1), 1.0 (T2) and 1.5% (T3) supplemental M.
citrifolia powder.

Diet based on corn and soybean meal was
formulated, according to the nutritional
requirements for laying hens proposed by UECAN
(5). The experimental unit was a 40 x 40 cm
metallic cage, where four hens were assigned.
Birds received 110g of feed/hen/day. The water
was supplied ad libitum, through two-nipple
drinkers/cage, and, every day, 16 hours of light
were provided.

The initial and final weight of the laying hens was
individually performed, at 27 and 37 weeks of age,
through a digital SARTORIUS (model BL 1500).
Egg weight was taken weekly to 20 eggs/treatment,
and average weight was estimated. Feed intake
and M. citrifolia consumption were determined
daily by the offer and rejection method.

In order to determine the laying intensity, the total
egg production/week/treatment was considered
and it was assumed as 100% one egg/day/bird
allocated. Mass conversion was calculated through
feed intake, egg weight per replication and number
of eggs laid. At the end of the experiment, the
viability and eggs unsuitable were also calculated.

At 37 weeks of the experiment, eggs (20) were
also collected to measure shell thickness (median,
superior and inferior pole) with a micrometer screw
(+0.01 mm precision), and calculated shell surface
with the formula: area=3.9782W?°%7%%¢ where W =
egg weight (g). Albumin and yolk height were
measured with a height calibrator (FHK; +0.01 mm
precision). The Haugh units were calculated with
the formula HU = 100 log [H+7.57 - 1.7W°¥];
where HU =Haugh units, H=albumin height and
W =egg weight. The yolk color was determined by
Roche’s range of 15 colors.

Data were processed by analysis of variance
(Anova) of simple classification, in completely
randomized design. In the necessary cases
Duncan’s test was applied to determine mean
differences. The percentage of eggs unsuitable was
analyzed by comparison of proportion. All the data
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from the statistical analysis were processed with
the SPSS software, version 17.0.

Results and discussion

Table | shows that the viability indicates no sig-
nificant differences (P>0.05) among treatments,

demonstrating the safety of the product used for
70 days. In this sense, Aguilar et al. (6) have repor-
ted the effectiveness of natural products in feed for
non-ruminant animals, because of its low residual
and its regulator effect on organic functions.

Table I. Effect of dietary supplementation with Morinda citrifolia on productivity and egg quality of
laying hens (27 to 37 weeks).

Items Supplementation of M. citrifolia powder
(%)

Control 0.5 1.0 1.5 SEM + P-value
Viability (%) 100 100 100 100
Laying intensity (%) 80.18 82.61 80.86 79.43 1.06 0.181
Feed intake (g/bird/d) 110 110 110 110
M. citrifolia intake (g/bird/d) 0.00 0.55 1.1 1.65
Mass conversion (kg/kg) 2.61 2.51 2.55 2.57 0.07 0.28
Fgg weight (g) 53.08 53.77% 5418 54.55 028  0.002
Initial body weight (g) 1667 1660 1645 1655 39.92 0.98
Final body weight (g) 1679 1696 1672 1668 27.82 0.17
Cracked eggs (%) 0.22 0.13 0.18 0.13 0.09 0.28
Broken eggs (%) 0.00 0.04 0 0.04 0.03 0.65
Eggs without a shell (%) 0.04 0.00 0.04 0.09 0.03 0.71
Index form (%) 73.75 76.88 78.37 76.28 2.04 0.29
Eggshell thickness (mm) 0.27¢ 0.37° 0.36° 0.34° 0.01 <0.001
Eggshell surface (cm?) 44.89 46.15 45.11 4592  0.81 0.65
Height of the dense white (mm) 6.31 6.21 6.45 6.11 0.13 0.33
Yolk height (mm) 7.19 7.21 7.21 7.20 0.22 0.52
Haugh units 80.47 78.98 81.24 78.44 1.03 0.24
Yolk color 6.25b 6.75° 6.65° 6.70* 0.13 0.03

abe Means with different superscript letters within a row differ (P <0.05).

Likewise, feed intake, body weight, laying inten-
sity, mass conversion and the percentage of eggs
unsuitable did not show significant differences
among treatments (P >0.05), despite a higher con-
sumption of M. citrifolia (Table I). These results
agree with Martinez et al. (7), who found that the
supplementation of A. occidentale did not decrea-
se these indicators. This could indicate that the se-
condary metabolites added on experimental diets

did not cause symptoms related to anti-nutritional
factors, according to Savén et al. (8), an excess of
these, could decrease the body weight and produc-
tion indicators.

However, supplementation of 1.0 and 1.5% of
M. citrifolia increased the egg weight compared
to the other treatments (P <0.05) (Table I). Accor-
ding to Brito et al. (4) the alkaloids detected in the
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leaves of M. citrifolia have beneficial effects in
small quantities and are potent bactericidal against
strains of Staphylococcus aureus and Escherichia
coli, which could increase the intestinal health and
nutrient digestibilities (mainly minerals) (6), and
hence egg weight. Similar results were found by
Ghasemi et al. (2) when they used Allium sativum
and Thymus vulgaris.

Moreover, index form, Haugh units and height of
the dense white and of the yolk did not indicate
significant differences among treatments (P > 0.05).
Usually the medicinal effects of plants are for its
content in secondary metabolites; however, its
effect depends of the concentration of these com-
pounds and its supplementation in the diets (6,7).

However, supplementation of 0.5 and 1.0% of M.
citrifolia increased the shell thickness compared to
the control and supplementation of 1.5% of M. ci-
trifolia (P <0.05). Also, the yolk color was pigmen-
ted with this medicinal plant (Table I).

In this sense, by the antibacterial properties of the
leaves of M. citrifolia (3,4) its supplementation
on laying diets (especially with supplementation
of 1.0%), could improve the intestinal health (4),
through an increase in competitive exclusion and
a decrease of the intestinal pH, which influence
in the digestion and absorption of calcium, and in
turn, on the thickness of the shell (6), taking into
account that are required suitable conditions of pH
by the insolubility or instability of this mineral (8).
For these characteristics and taking into account
the M. citrifolia intake (Table I) can affirm a di-
rect effect of secondary metabolites of M. citrifolia
powder, because the animals, especially the birds
cannot synthesize them.

In the yolk color (Table 1) could have influenced
the anthocyanins, secondary metabolite abundant
in the leaves of M. citrifolia, which is regarded a
natural colorant on the upper floors (9). According
to Martinez et al. (7), this metabolite can influence
on the yolk pigmentation; however, these authors
have reported an increase of the yolk color to a
higher supplementation of A. occidentale in the
diets of laying hens (8 to 10). This shows that the
pigmentation of the yolk may be determined by

the amount of pigments in the diet, intensity, ab-
sorption and deposition in the yolk.

Conclusions

Supplementation of 1.0% of M. citrifolia powder is
recommended on laying hen diets to improve the
egg weight, shell thickness and yolk color.
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