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OZET
Bu calisma, soya proteini yerine farkli
diizeylerde  bezelye  verilmesinin  broiler

civcivlerinin  serum antioksidan vitamin ve
mineral diizeylerine etkisinin belirlenmesi igin
planlandi. Bu amagla, bir bazal (kontrol) diyeti
hazirland1 ve soya fasulyesi unu proteininin bazal
diyetteki bezelye ile ikame edilmesiyle ii¢
deneysel diyet belirlendi. Calisma gruplari, %20
(%20 Bezelye) ve%40 (%40 Bezelye) olarak,
soya kiispesi ham proteini (kontrol) yerine bazal
diyetteki bezelye proteini ile ikame edilerek
belirtilen
diyetlerle, her bir alt gruptaki 5 civciv grubunda
(her deneme grubu igin toplam 16 -civciv)
beslendi ve deneyler, 42 giin siirdi. Kan
ornekleri her gruptaki 12 pili¢ten toplandi. Serum
Ca, Fe, Mg, Mn, Zn, retinol, tokoferol ve D
vitamini diizeyleri belirlendi. Serum a-tokoferol,
Fe, Mn ve Mg diizeylerinin degismedigi, ancak
retinol ve D vitamini diizeylerinin P20 ve P40
gruplarinda arttig1 tespit edildi. P20 grubunda Zn
diizeyi azalirken, Ca diizeyleri anlamli olarak
diyetindeki
bezelye seviyelerinin serum mineral ve vitamin
diizeylerini ¢esitli sekillerde etkileyebilecegi

olusturuldu.  Civcivler, yukarida

arttigi  gorilldi. Soya fasulyesi

sonucuna varilabilir.

Anahtar kelimeler: Pili¢, bezelye, vitamin, mineral, serum

ABSTRACT

The aim of the present study was to determine
the effects of soybean meal protein
substitution with pea at different levels in
broiler diets on serum antioxidant vitamin and
mineral levels. A basal (control) diet was
prepared and three experimental diets were
determined by the substitution of soybean
meal protein with pea in basal diet; 20% (20%
Pea) and 40% (40% Pea) of soybean meal
crude protein (control) were substituted with
pea protein in the basal diet to obtain the
treatment groups. Chicks were fed with the
above-mentioned diets in groups of 5 chicks in
each subgroup (a total of 16 chicks for each
treatment group) and the experiments lasted
for 42 days. The blood samples were collected
from 12 chicks in each group. Serum Ca, Fe,
Mg, Mn, Zn retinol, tocopherol and vitamin D
levels were determined. It was determined that
serum a-tocopherol, Fe, Mn and Mg levels did
not change, however retinol and vitamin D
levels increased in P20 and P40groups. Ca
levels significantly increased while Zn levels
decreased in the P20 group. It can be
concluded that pea levels in soy bean based
diet may affect serum mineral and vitamin
levels in various ways.
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INTRODUCTION

It was advised to utilize different protein sources
in broiler diets due to high protein requirement of
broiler chicks. Increases in feed cost and
limitations in the use of conventional protein
sources in broiler diet forces researchers to assess
the use of local and cheaper protein sources such
as pulses in broiler diets. Pea (Pisum sativum L.), a
plant commonly cultivated in the Mediterranean
region, is rich in protein and can be utilized as a
source of protein in broiler diet as, an alternative
protein source to soybean meal. Even though peas
have been used as natural plant protein for human
and animal nutrition and are considerably rich in
starch when compared to several grains, the use of
pea in poultry diet is still very limited (Longstaff
and McNab, 1987; Ravindran and Blair, 1992;
Mariotti et al,, 2001; Laudadio and Tufarelli, 2010;
Musa et al., 2012).

Micro nutrients such as trace minerals and
vitamins act as activators of metabolic systems or
components of organic compounds. There is a
complex interaction between trace minerals and
vitamins. In particular, vitamins protect organs
from the negative effects of free radicals (Dede et
al.,, 2002; Dede et al., 2008; Gill and Tuteja, 2010).

The objective of the present study was to
investigate the effects of the substitution of
soybean meal protein with pea in soybean meal
based diet on serum antioxidant vitamin and
certain minerals levels in broiler chicken.

MATERIAL AND METHODS
Animals and feed

A total of sixty, one-day-old male broiler chicks (ROSS
308) procured from a commercial hatchery were
divided into three groups, including control and two
experimental groups with a similar mean live weight
(average 61g). Each group included 4 sub-groups
with 5 chicks each. Each group consumed two
different diets throughout the experiment, namely the
broiler starter (240 g/kg CP and 13.2 M]/kg, between
1st and 3rd weeks) and finisher (210 g/kg CP and
13.5 M]/kg, between 4th and 6th weeks of the
experiment). A corn-soybean meal based diet was
formulated as the control diet (Control=C) (NRC,
1994), and then pea was added into the control diet to
replace 20% (P20) or 40% (P40) of the crude
soybean protein in the control diet. The composition
and chemical analyses of the starter and finisher diets
are presented in Tables 1 and 2. The temperature was
maintained at 35°C during the first week of the
experiment and gradually reduced to 22°C on the
35th day of the experiment. The chickens received 23
h of fluorescent illumination per day and had free
access to the feed and clean water.
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Table 1: Composition of the starter diets (Weeks 1-3)

Diets

C P20 P40
Ingredients [%]
Corn 48.02 44.87 41.70
Soybean meal 41.16 32.94 24.71
Pea - 11.32 22.64
Sunflower Oil 5.68 5.68 5.68
Fish Meal 2 2 2
Limestone 2.05 15 15
Di calcium 0.20 0.85 0.85
phosphate
Vit+Min premix 0.30 0.30 0.30
DL- Methionine 0.15 0.20 0.29
NaCl 0.44 0.34 0.33
Analysis [%]
Dry Matter 93.20 93.61 93.83
Crude protein 23.66 23.88 23.78
Ash 7.64 5.02 6.75
Ether Extract 6.69 7.22 6.86
Crude Fiber 4.74 5.26 4.97
*ME (MJ/kg) 13.21 13.26 13.25

Vitamin-Mineral premix (IU or mg kg-1 diet): Vitamin
A: 12000 IU; Vitamin D3: 1500 IU; Vitamin E: 30 mg;
Vitamin K3: 5 mg; Vitamin B1: 3 mg; Vitamin B2: 6
mg; Vitamin B6: 5 mg; Vitamin B12: 0.03 mg;
Nicotinamide: 40 mg; Calcium-D-pantothenate: 10
mg; Folic acid: 0.075 mg; Choline chloride: 375 mg;
Antioxidant: 10 mg; Manganese: 80 mg; Iron: 80 mg;
Zinc: 60 mg; Copper: 8 mg; lodine: 0.5 mg; Cobalt: 0.2
mg; Selenium: 0.15 mg.

*Metabolizable energy was calculated according to
Titus and Fritz (1971).

Table 2: Composition of the finisher diets (Weeks 4-
6)

Diets

C P20 P40
Ingredients [%)]
Corn 56.35 53.85 51.32
Soybean meal 33.03 26.44 19.85
Pea - 9.06 18.12
Sunflower Qil 5.88 5.88 5.88
Fish Meal 2 2 2
Limestone 2 2 2
Di calcium 0.11 - -
phosphate
Vit+Min premix  0.30 0.30 0.30
DL- Methionine  0.06 0.09 0.16
NaCl 0.27 0.38 0.37
Analysis [%]
Dry Matter 93.59 93.66 93.25
Crude protein 21.18 21.45 21.38
Ash 6 5.24 5.08
Ether Extract 7.24 7.73 6.70
Crude Fiber 5.28 4,79 4.35
*ME (MJ/kg) 13.50 13.59 13.60




Vitamin-Mineral premix (IU or mg kg-1 diet): Vitamin
A: 12000 IU; Vitamin D3: 1500 IU; Vitamin E: 30 mg;
Vitamin K3: 5 mg; Vitamin B1l: 3 mg; Vitamin B2: 6
mg; Vitamin B6: 5 mg; Vitamin B12: 0.03 mg;
Nicotinamide: 40 mg; Calcium-D-pantothenate: 10
mg; Folic acid: 0.075 mg; Choline chloride: 375 mg;
Antioxidant: 10 mg; Manganese: 80 mg; Iron: 80 mg;
Zinc: 60 mg; Copper: 8 mg; lodine: 0.5 mg; Cobalt: 0.2
mg; Selenium: 0.15 mg.

*Metabolizable energy was calculated according to
Titus and Fritz (1971).

Collection of blood samples

Blood samples were collected from the wing vein of
the chickens. Three chickens from each sub-group, a
total of 36 birds (3 chickens/per pen x 4 pens x3
treatments) were used to collect the blood samples.
Serum samples were separated by centrifuge at 500 g
for 10 min.

Biochemical analysis

Serum Ca, Fe, Mg, Mn and Zn concentrations were
determined with a UNICAM Atomic Absorption
Spectrometer using the standard laboratory
procedures (Greenberg et al., 1994; Longbottom et al,,
1994).

The retinol, tocopherol and vitamins D levels were
determined using HPLC (Agilent-1100, Germany),
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following the procedures described by Miller and
Yang (1985) and Karatepe (2004).

Statistical Analysis

The data were analyzed with a One-Way Analysis of
Variance. Duncan test was used in multiple
comparisons. The mean and standard deviation are
used as descriptive statistics. Differences were
considered significant when the p value was less than
0.05 in SPSS 22.0 statistics software.

RESULTS

Serum vitamin and mineral levels are presented in
Table 3. Although serum retinol, o tocopherol and
vitamin D levels increased with the addition of pea
into the diets, only the increases in retinol and
vitamin D were statistically significant (P<0.05).
Among the minerals, only serum Ca levels
significantly increased with high level pea
substitution. Forty percent substitution of soybean
meal protein with pea led to numerically higher
serum Mg, Fe, Mn and Zn levels when compared to
those of the control; however, the differences were
not statistically significant (P>0.05). Serum Mg and Zn
levels in the chicks fed the 20% pea diet were
significantly lower when compared to those fed the
40% pea diet (P<0.05).

Table 3: Serum vitamin and mineral levels of chickens under different diets

Parameters Control P20 P40
Retinol (pg/ml) 0.601+0.096P 1.116+0.1992 0.966+0.213
o Tocopherol (png/ml) 0.956%0.169 1.023+0.188 1.237+0.275
Vitamin D (ng/ml) 0.0185+0.0035? 0.0258+0.00362 0.0223+0.0060 2>
Calcium (mg/dl) 15.122+3.674) 12.409+2.452b 20.674+5.6407
Magnesium (mg/dl) 5.278+1.6894b 4.009+1.281b 6.060+1.74542
Iron (mg/dl) 0.327+0.126 0.208+0.065 0.332+0.134
Manganese (mg/dl) 0.0085+0.0042 0.0084+0.0016 0.0119+0.0019
Zinc (mg/dl) 0.1221+0.04342 0.0675+0.0104" 0.1512+0.03562

DISCUSSION

Pea (Pisum sativum L.) is a good source of both of
energy and protein. Dried pea grain contains
protein, complex starch and some non-starch
carbohydrates. Furthermore, pea also includes
micro-nutrients such as minerals, vitamins, phytic

acid, isoflavone, saponins, alkaloids, secondary
metabolites, and bioactive carbohydrates. It was
reported that the addition of pea into broiler diets
improved broiler performance and meat quality
(Cowieson et al., 2003; Wilson et al., 2003;
Rochfort and Panozzo, 2007; Laudadio and
Tufarelli, 2010; Dahll et al.,, 2012; Ebsim, 2013).



Pulse crops (pea, bean, lentils, chickpea, and fava
bean) are important sources of both macro-
nutrients and minerals (Rochfort and Panozzo,
2007). Pea may play an important role in
preventing diseases associated with vitamin and
mineral, particularly Se and folate deficiencies
(Dahl et al., 2012). In an experiment carried out to
determine the key minerals in four pea varieties,
while it was found that the most common macro
minerals were K, P and Ca, the most common trace
minerals were Fe, Se, Zn, Mo, Mn, Cu and B,
respectively (CatootjieLusjeNalle, 2009).

There is a gap in the literature on the studies
conducted on pea regarding the effects of serum
vitamin and mineral levels. Only Arif et al. (2017),
reported that addition of pigeon pea into broiler
diet did not significantly affect serum calcium
levels when compared to the control group.

Trace minerals, known as enzyme and hormone
activators, are necessary for several metabolic
system functions and maintenance. The
metabolisms of Zn and Fe, Cu, Mn, Co and Mo are
interactive. Zinc deficiency may lead to growth
retardation, bad feathering, and slow development
in leg and wing bones. Fe is a part of several
proteins and enzymes and necessary for the
sustenance of normal physiological functions in
humans (Reddy et al., 2004; Herzig et al.,, 2009).
Age, nutrition, physiological status of the poultry
could easily affect the mineral metabolism (Dede
and Deger, 2000; Dede and Camas, 2001; Deger et
al., 2007). Phytate, which is found in high
concentrations in pulse crop, may prevent
absorption of Zn, Fe and Ca. Furthermore, when
serum Fe levels are low, serum Ca and Zn levels
increase (Sandberg 2002; Dahll et al, 2012). In
the current study, serum Fe and Mn levels did not
significantly differ between control and treatment
groups. However, serum Mg, Ca and Zn levels were
the lowest in chicks that were fed the 20% pea
diet.

Vitamin A is one of the essential vitamins and
vitamin A deficiency leads to a decrease in animal
performance, infertility or impairment in
reproduction (Clagett-Dame and DeLuca, 2002).
Vitamin A supplementation of the diet
significantly increases mRNA expression of
Vitamin D receptors in the duodenum mucosa
(Yuan et al.,, 2014). Furthermore, use of Vitamin E
in chicken diet is recommended due to anti-
oxidant effects and positive effects on metabolic
pathways (NRC, 1994). Vitamin D requirement is
dependent highly on diet Ca and P concentrations
(Rodriguez-Lecompte et al., 2016). Several studies
reported that there was a correlation between
Vitamin D and Ca levels in broiler tissue. Addition
of certain forms of Vitamin D into the diet of
broilers with Ca and P deficiency improved the Ca
and P levels in bone ash (Bello et al., 2014; Han et
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al., 2016). While serum a-tocopherol levels were
similar between the groups, serum retinol and
Vitamin D levels increased with the addition of
pea into the control diet.

In addition to its high protein and lipid content,
pea is also rich in vitamins (especially vitamin E)
and minerals (particularly Ca, Mg, Fe, Mn, Zn)
(Hickling, 2003) and addition of pulse crop into
broiler diet may improve the diet quality
(Johansson et al, 2014; Mudryj et al., 2014).

In conclusion, serum vitamin levels increased with
pea addition into the diet probably due to higher
vitamin content in pea. Serum mineral levels
decreased with the addition of low-level pea into
the diet. These decreases might have resulted
from the presence of compounds that bind certain
minerals in the pea. However, serum mineral
levels increased with the addition of pea in high
doses. Further studies should be conducted to
analyze the underlying reasons in this mechanism.
It can be concluded that the pea levels in soybean
meal based diet might affect serum mineral and
vitamin levels in various ways.
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