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Abstract: The present study was carried out at EL-Sabahia Poultry
Research Station, Animal Production Research Institute, Agricultural
Research Center, Egypt to study the effect of adding cinchona bark at levels
0, 0.5, 1, 1.5 and 2 g/kg diet) on performance of Baheij laying hens as a
local strain during the early (32-44 weeks of age) and late (45-57 weeks of
age) production periods. A total number of 75 laying hens and 30 cockerels
were nearly similar in body weight and were randomly divided into five
equal treatment groups (15 hens, 6 cockerels each) and were individual
housed in cages in an open system house. Eggs were collected and recorded
daily; average feed intake (g) and feed conversion ratio were calculated
monthly. Egg quality measurements were performed (as mean) at the 57"
weeks of age on eggs produced in one day. Total protein, albumen, globulin,
cholesterol, aspartate aminotransferase (AST), alanine aminotransferase
(ALT), and leptin hormone were determined. Semen characteristics (sperm
concentration, sperm motility percent, live and dead percent were
measured. Economical efficiency was calculated for the experimental diets.

The results obtained can be summarized as follows: Incorporating of
cinchona bark at level of 0.05% into the basal diet gave a significant egg
number and egg mass over those of the control group, during the whole
experimental periods, while, the opposite was true with feed consumption
which was decreased compared with those of the other treatments. Feed
conversion during period of (32-44 weeks of age) and (45-57 weeks of age)
were significantly improved for hens fed diets contain cinchona at level 0.5
gm/kg of diet. Addition of cinchona bark at level of 0.5 gm/kg of diet
significantly increased total protein and leptin hormone compared to
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control group and other treatments. Sperm concentration and viability were
significantly increased as supplemented diet with cinchona bark levels
compared to control group. Chick's weight at hatch did not significant
affected by cinchona levels supplementation. The best economical efficiency
(EE) was obtained when hens fed diet containing 0.5 gm/kg cinchona bark,
followed by hens fed diet contains 0.1 gm/kg cinchona bark, respectively.

INTRODUCTION

Natural feed additives of plant origin are generally believed to be
safe, healthier, less subject to hazards and not accompanied by problems
than that of the synthetic ones. Recently, using growth promoters obtained
from herbal sources (medicinal plants) are very limiting, because of little
information about them and their mode of action. In regard, reports have
showed that, supplementing poultry diets with various herbs had favorable
effects on the performance and health of broilers (EI-Gendi, 1996).

Cinchona (Quinine bark, quinan, quinine, kinakina, China bark,
cinchona bark) is a genus of about 25 species from the family Rubiaceae. It is
cultivated in their native South America, and also in other tropical regions,
notably in India and Java (http://en.wikipedia.org/wiki/Cinchona). They are
large shrubs or small trees growing to 5-15 metres tall with evergreen foliage.
The cinchona bark has 30 chemically related alkaloids, of which quinine
(C20H2402Ny) is the most important. The alkaloids are formed during the
descent of the sap and, therefore, its percentage is lowest in the twigs and it
rises in the stem and is maximum in the root bark; the collar portion of about
30-45 cm in length is the richest portion. The percentage of total alkaloids
increases till the age of 8 to 12 years and then begins to decline. (Payne, 1997).
Cinchona bark is using as a tonic, stomachic and used in India to treat chronic
malaria (Kotb, 1979). Many authors have undertaken studies on the
antibacterial, antifungal, antiviral and antihumour effects of peganum harmala
seeds (source of alkaloids) (Lamchouri et al. (1999).

The medicinally active bark, which is stripped from the tree, dried and
powdered, includes other alkaloids that are closely related to quinine but react
differently in treating malaria (Kitoh, et al., 2005). Cinchona bark as a medicinal
herb is also known as Jesuit's bark or Peruvian bark. In most domestic animals,
reproductive function is considerably affected by nutrition (Armstrong and
Benoit, 1996 and Williams, 1998). Various hormones, including growth
hormone, insulin-like growth factors (IGFs) and insulin, have been proposed as
potential mediators affecting reproductive function (Diskin, et al., 2003).
However, the interactions effect between the reproductive endocrine axis and the
metabolic axis has not been clearly determined. Leptin represents also a good
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candidate for such reproductive-metabolic interactions. Leptin, the protein
hormone synthesized and secreted mainly by adipose tissue, has primarily been
shown to regulate food intake and energy expenditure (Friedman and Halaas,
1998; Houseknecht and Portocarrero, 1998 and Caprio, et al., 2001).

The main target of this study was carried out to investigate the effect of
using of cinchona bark as a natural feed additive on the productive and
reproductive of Baheij as a local strain and avoid the bad side effects of the
chemical additives.

MATERIALS AND METHODS

The present study was carried out at EL-Sabahia Poultry Research
Station, Animal Production Research Institute, Agricultural Research
Center, Egypt. This study was conducted to study the effect of adding
cinchona bark at levels 0.0, 0.5, 1.0, 1.5 and 2.0 g/kg diet on productive
performance, egg quality parameters, blood parameters, semen
characteristics, fertility, hatchability percent and the economical efficiency
of Baheij laying hens, (a local strain) during the two experimental periods
(32-44) and (45-57) weeks of age.

A total number of 75 laying hens and 30 cockerels were nearly
similar in their body weight; birds were randomly divided into five equal
treatment groups containing 15 hens and 6 cockerels and housed in
individual cages in an open system house. Birds were exposed to 17 hrs.
light daily. Diets of 16% crude protein and 2703 kcal ME/kg were offered
ad libitum, the experimental diets and their calculated analysis are presented
in Table 1. Egg number and egg weight (g) were recorded daily and egg
mass was calculated. Average feed intake (g) were measured monthly
throughout the entire the experimental period and feed conversion ratio was
calculated monthly.

Egg quality traits including external and internal components were
determined and observations of egg quality traits were made on all collected
eggs from each group in the same day (fresh laid egg during 57" weeks of age).
Blood samples were withdrawn from hen’s wing vein and centrifuged at 3500
rpm for 15 minutes. Serum was frozen at -20°C until analysis. Cholesterol, total
protein, albumen, aspartate aminotransferase (AST), alanine aminotransferase
(ALT) and leptin hormone were determined calorimetrically using available
commercial Kits.

Semen was collected twice weekly by the abdominal massage method
to measure semen characteristics (sperm concentration, sperm motility percent
and live & dead percent). Cockers in each treated group were artificially
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inseminated with the same hens group (15 hens/group). Eggs produced by hens
were used to estimate fertility and hatchability. Chicks hatched were weighed
to nearest gram on the day of hatch according to the treatment.

Economical efficiency (E.E) and relative economic efficiency (REE)
during the first stage were performed and was defined as the net revenue per
unit feed cost were calculated from input output analysis as described by
Hassan et al. (1996). Analysis of variance was performed using SAS®
software computer program (SAS, 1992) and Duncan’s new multiple range
test (1955) to test mean differences if a significant probability value was
obtained.

RESULTS AND DISCUSSION
Productive performance

The effect of inclusion levels of cinchona bark containing laying
hen's diets on egg number, egg mass, feed intake and feed conversion ratio
during two successive production periods are presented in Tables (2 and 3).
Generally, egg number of all dietary treatments along the whole
experimental periods surpassed that of the un-supplemented diet, except the
group of birds fed 2.0 g cinchona bark/kg of diet which was numerically
less as equal to the control group during the periods 32-44 and 45-57 weeks
of age, respectively. The inclusion level of 0.5 and 1.0 g cinchona bark/kg
diet gave a significant average of egg number and egg mass over that of
control by 15.6 and 17.9% for the group received 0.5 g cinchona bark,
respectively, however the increasing were 13.5 and 15.0% for the group
received 1.0 g cinchona bark during the period 32-44 weeks of age. The
corresponding values were 51.6 and 56.0% for the group received 0.5 g
cinchona bark at 32-44 weeks of age and were 19 and 19.2% at 45-57 weeks
of age, respectively. During the first stage (32-44 week of old) results
indicated that cinchona bark had no significant effects on feed intake,
however it significantly decreased when addition of cinchona bark at level
of 1.0 g/kg diet compared to control group during the second stage (45-57
weeks of age). The highest feed intake was recorded in hens fed the control
diet, whereas the lowest average was recorded in hens fed diet containing 1
gm cinchona /kg diet.

Feed conversion at (32-44) and (45-57) weeks of age, was
significantly improved for hens fed diets containing cinchona bark at levels
0.5 and 1.5 g/kg by 15.2 and 12.1% at 32-44 weeks of age, however, is
significantly improved by 32 and 11.5% at 45-57 weeks of age respectively.
These improvements may be due to the chemical constituents (alkaloids
such as quinine) presented in cinchona bark. These chemical constituents
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had a tonic and stomachic effects (Kotb, 1979). The results of Abaza (2001)
reported that addition of harmala seeds (contains alkaloids) decreased
amount of feed intake than control group at any level of addition. Also,
Abaza et al. (2003) noticed that addition of harmala seeds (contains
alkaloids) at level of 0.25% to broiler diet improved feed conversion
compared to control and antibiotics supplemented groups. Damron (2005)
who found that, two species of C.occidentalis (source of alkaloids) reduced
feed intake in the chicken. Hiroshi and Saori (2005) reported that, feed
intake of quinine (0, 0.2, 0.4 and 0.8% for 3 or 4d as a single diet),
depressed within the first 4h after the start of the experiment for 14-d-old
chicks. There is no available data in the literature about the effect of
cinchona bark on Productive performance in poultry.

Egg quality measurements

Data in Table (4) indicated that, various levels of cinchona bark
containing diets did not significant affects egg quality parameters. However,
addition of cinchona bark in the group fed 0.5 g/kg diet recorded the highest
yolk weight %, shell thickness and yolk index as compared with other
treatments and control group. Whereas, hens fed diets containing 2 g/kg
cinchona bark recorded the highest shell weight % and egg shape index as
compared with other treatment groups. The highest average of Haugh unit
was recorded with hens fed diet contains 1.5 gm/kg cinchona bark, but the
differenced among different treatments were not significant.

Blood parameters

Results of blood serum parameters are shown in Tables (5 and 6).
Hens fed experimental diets showed a significant difference among
treatments was recorded for cholesterol, total protein, albumen and leptin
hormone. Addition of cinchona bark at level 0.5 g/kg, significantly
increased total protein and leptin hormone compared to control group and
other treatments. Hens fed diet containing cinchona bark at level 0.5 and 2
gm/kg diet recorded the lowest average plasma albumen. Increasing
inclusion levels of cinchona bark containing diets resulted in the decrease
average serum cholesterol. While, addition of cinchona bark showed
insignificant effect on AST and ALT. (Table 5).

Data in Table (6) showed that, differences in leptin hormone were
observed among experimental treatment groups through different
experimental periods. It is worth to note that, serum leptin were significantly
decreased with increasing cinchona bark supplementation to Baheij hen
strain diet. Several studies conducted on theca and granulosa cells have
shown that, leptin may have direct negative effects on ovarian
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steroidogenesis in various mammalian species. Leptin inhibits insulin-
induced progesterone and 17B- estradiol production by isolated bovine
granulosa cells [Spicer and Francisco, 1997] and impairs the hormonally-
stimulated in vitro release of 17p-estradiol by rat granulosa cells [Zachow
and Magoffin, 1997]. In granulosa cells from fertile women, leptin inhibits
FSH and IGF-1 stimulated estradiol production [Agarwal, et al., (1999);
Karlsson, et al., (1997)]

Semen characteristics evaluation

Data in Table (7) showed that supplementing diet with different
levels of cinchona bark resulted in improve all semen characteristics when
compared with those of the control group. Sperm concentration and viability
were significantly increased by adding various levels of cinchona bark
compared to those of the control group. Sperm motility is recognized as one
of the most important criteria of semen quality and a determinant in the
success of fertilization. In this respect, sperm motility of cockerels fed
different levels of cinchona bark containing diets was significantly
improved compared with those received the control group. There is no
available literature about the effect of cinchona bark on semen
characteristics.

Reproductive performance

Fertility and hatchability percentage of total eggs significantly increased
by dietary supplementation of cinchona bark as shown in Table (8). Increasing
inclusion levels of cinchona bark containing diet resulted in to increase fertility
percentage. Eggs of hens fed diets containing cinchona bark at level 0.5 g/kg
diet recorded the highest hatchability percentage compared to those of the
control group and other treatments. Chick weight at hatch did not significantly
affected by supplementing diets with cinchona levels. There is no available
literature about the effect of cinchona bark on semen characteristics.

Economical efficiency

Results of economical efficiency (EE) and relative economic efficiency
(REE) estimated for the experimental diets used during the first period of the
study are shown in Table (9). According to the input-output analysis, the
best relative economic efficiency (REE) was recorded for hens fed diet
containing 0.5 g/kg cinchona bark, followed by hens fed diet contains 1 g/kg
cinchona bark. These results indicated that, diets containing 0.5 or 1 g/kg
diet cinchona bark recorded the best economical treatment than that of the
control one. Therefore, it is recommended that economic study was affected
by different levels of cinchona bark where, 0.5 gm/kg level increased
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economic efficiency. This improvement could be due to improve the feed

conversion ratio and the increase in egg number.

Table (1): The ingredients and calculated analysis of the control diet.

Ingredients Basal diet (%)
Yellow corn 63.50
Soyabean meal (44%) 24.57
Wheat bran 2.00
Limestone 7.77
Premix* 0.30
NaCl 0.30
Dicalcium phosphate 1.50
DI-methionine 0.06
Total 100
Calculated analysis**

ME (Kcal/kg) 2703.34
Crude protein, % 16.00
Crude fiber, % 3.47
Crude fat, % 2.86
Calcium, % 3.32
Auvailable phosphorus, % 0.406
Lysine, % 0.889
Methionine, % 0.350
Methionine+Cystine, % 0.620
Sodium, % 0.135
Price (L.E) per ton diet 1013.07

* Vitamins and minerals premix contain per 3kg Vit A 10 000 000 IU , Vit D3 2000 000 IU,Vit E
10000mg,Vit K3 1000mg, Vit B1 1000mg, Vit B2 5000mg, Vit B6 1500mg, Vit B12 10mg,
pantothenic acid 10000mg, Niacin 30000mg, Biotin 50mg, Folic acid1000mg, Choline 250gm,
Selenium 100mg, copper 4000mg, iron 30000mg,manganess 60000mg, zinc 50000mg,iodine

1000mg,cobalt 100mg and CaCO3 to 3000g.

** According to feed composition table for animal and poultry feedstuffs used in Egypt (2001).

Table (2): Effect of incorporating cinchona bark levels into basal diet on
productive performance of laying hens during (32-44) weeks of age.

Traits Egg. No. Egg mass Feed intake | Feed conversion
Treatments (kg) (9/hen/day) ratio
Control 39.35+4.77° 1939.96+133.61° | 116.00£0.11 | 5.38+1.00°
0.5 o/kg 45.50£2.51*° [ 2286.87+132.56° | 115.7520.02 | 4.56+0.40"
1.0 o/kg 44.67+1.8° 2231.52+85.69° 117.22+0.49 | 4.73+0.22°
1.5 o/kg 41.33+5.8% 2069.18+149.79° | 116.24+0.05 | 5.06+0.73%
2.0 g/kg 38.00£4.01® | 1869.62+188.97° | 116.13x0.02 | 5.59+0.69°

a and b means with different letters in the same row are significantly different at P<0.05.
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Table (3): Effect of incorporating cinchona bark levels into basal diet on the
productive performance of laying hens during (45-57) weeks of age.

Traits Egg. No. Egg mass Feed intake Feed conversion
Treatment (Kg) (g/hen/day) ratio
Control 21.00+0.53° 1030.00+16.75° | 118.57+0.41° 9.67+0.010°
0.5 a/kg 30.83+0.31° 1605.93+22.45° | 117.43+0.04° 6.58+0.003°
1.0 g/kg 25.00+0.58" 1227.5+18.92° | 116.71+0.08° 8.5620.001°
15 g/kg 22.00+0.23° 1054.3+14.48° 115.59:+0.09" 9.97+0.001°
2.0 g/kg 21.0£0.31° 1047.90+14.58° | 116.14+0.04° 9.97+0.001°

a,b and ¢ means with different letters in the same row are significantly different at P<0.05.

Table (4): Effect of incorporating cinchona bark levels into basal diet on
external and internal egg quality parameters of laying hen during
period of (45-57) weeks of age.

Treatments

Traits Control 0.5 g/kg 1.0 g/kg 1.5 g/kg 2.0 g/kg
Egg weight 40.90+0.51° | 52.06+0.76° | 49.09+0.34* | 47.96+0.60° 49.83+0.74°
Albumen weight (%) 50.44+0.005 54.33+0.006 54.60+0.003 54.52+0.004 54.22+0.004
Yolk weight (%) 28.05+0.004 32.51+0.004 32.04+0.003 31.93+0.004 32.16+0.004
Shell weight (%) 12.58+0.002 13.16+0.002 13.40+0.001 13.55+0.002 13.72+0.002
Egg shape index 68.40+0.60 74.18+0.61 74.75%0.26 74.44+0.53 76.21+0.64
Yolk index 5.25+0.14 5.66+0.09 5.19+0.03 5.18+0.05 5.32+0.07
Haugh unit 78.39+2.32 77.99+2.45 80.83+0.85 81.86+1.47 77.98+1.75
Yolk color 7.00£0.37 6.95+0.35 7.06+0.12 7.68+0.22 6.60+0.23
Shell thickness (mm) 0.334+0.001 0.357+0.002 0.345+0.002 0.339+0.005 0.354+0.004

aand b means with different letters in the same row are significantly different at P<0.05.

Table (5): Effect of incorporating cinchona levels into basal diet on blood
parameters of laying hens during period of (45-57) weeks of age.

atments

Traits Control 0.5 g/kg 1.0 g/kg 1.5 g/kg 2.0 g/kg
Cholesterol (mg/dl) | 142.50+2.64° | 141.00+9.05° | 127.50+7.98° 115.00+6.84° 108.50+4.48°
T. protein (g/dl) 2.75+0.07° 4.0520.06° 3.75+0.04® 2.95+0.03" 3.75+0.04®
Albumen (g/dl) 2.15+0.08° 1.60+0.06" 2.35+0.08° 2.15+0.09° 2.15+0.07°
Globulin (g/dI) 0.60:0.001 2.45+0.01 1.40+0.002 0.80+0.001 1.60+0.002
AST (U/L) 110.05.00 111.30£2.30 | 110.95+0.98 112.00+1.00 111.80+1.50
ALT (U/L) 17.10+0.03 16.90+0.02 16.80+0.04 17.30+0.62 17.40+0.03

a,band ¢ means with different letters in the same row are significantly different at P<0.05.

Table (6): Effect of incorporating cinchona levels into basal diet on serum
leptin of laying hens.

eatments
Traits Control 0.5 g/kg 1.0 g/kg 1.5 g/kg 2.0g/kg
Leptin(mg/ml) 1.7620.19° 2.1240.17° 2.0020.21° 1.96£0.18% | 1.94+0.09%
(32-44 weeks of age)
Leptin (mg/mi) 0.93+0.01° 1.53+0.10° 1.39+0.11° 1.30+0.12° | 0.92+0.05°
(45-57 weeks of age)

a, b and ¢ means with different letters in the same row are significantly different at P<0.05.
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Table (7): Effect of incorporating cinchona levels into basal diet on semen

characteristics during period of (45-57) weeks of age.

Treatments
Traits Control 0.5 gm/kg 1.0 gm/kg 1.5 gm/kg 2.0 g,m/kg
Sperm concentration (10%/ml) 0.70+0.1° 0.84+0.08° | 0.83+0.10* | 0.87+0.09° 0.85+0.12°
Sperm motility (%) 86.90+1.9° | 87.03+2.0° | 87.93+2.1° | 90.75+1.3" 90.80+1.9°
Viability (%) 76.2+250° | 82.3+2.30° | 83.3+253° | 83.0+1.31° 82.34+2.40°

aand b means with different letters in the same row are significantly different at P<0.05.

Table (8): Effect of incorporating cinchona levels into basal diet on fertility,
hatchability percent and chicks hatching weight (g)

Traits Treatments Control 0.5 g/kg 1.0 glkg 15 g/kg 2.0 g/kg

Fertility (%) 78.402255° | 9513%150° | 97.374249° | 97.90£3.18° | 98.11£3.00°
Hatchability (%) 8037:2.93° | 9344%2.17° | 92.94%109° | 91.00£287° | 92.45:391°
Chick hatching weight (g) | _3L.94%1.12 34.3520.84 33.3210.91 | 34.00:100 | 32.14%0.83

a and b means with different letters in the same row are significantly different at P<0.05.

Table (9): Effect of different experimental diets on Economical Efficiency
(E.EF) of layer hens during the early stage.

Level of F.Cost Net 7
cinchona A\éeﬁgle T.re\I/_erlwzuéhen TF.C®| (Kg) | revihen | E.E® R'EE
ghgdiety | EN (LE) LE' | (LE) (%)
Basal diet + 0.0 39.35 19.68 10.44 10.59 9.10 0.860 100
Basal diet + 0.5 4550 22.75 10.42 10.56 12.19 1.154 134.2
Basal diet + 1.0 44.67 22.34 10.55 10.69 11.65 1.090 126.7
Basal diet + 1.5 41.33 20.67 10.46 10.60 10.07 0.950 110.5
Basal diet + 2.0 38.00 19.00 10.45 10.59 8.41 0.794 92.3

- Price of individual (egg hatching) was 0.5 L.E at experimental time.
- Price of the basal diet and test material used in the experimental diets. L.E/kg diet 1.013 cinchona

20.0.

! Average egg number
® Total feed consumption (T.F.C.)

® Net revenue =

2-4)

2 Total revenue/hen
* Feed Cost
® Economic efficiency (EE) = 5/4
" Relative economic efficiency (REE), assuming control treatment = 100%
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