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1- INTRODUCTION
Per capita poultry meat consumption in developing regions, which
include most of the hot regions of the world, is still considerably lower
than in developed countries from the temperate regions. For example, in
the Middle East and North Africa, the average daily per capita intake of
animal protein does not exceed 25 g, compared with over 45 g in most of
the developed countries (Daghir, 2008).
The most obvious constraint on poultry production in hot climate
regions, especially during summer months is high temperature, especially
when coupled with high humidity, imposes severe stress on birds and
leads to reduced performance.
Ain-Baziz et al., (1996) noted that, when Shaver broiler chicks from
4 to 7 weeks of age were grown under high environmental temperature
(32ºC), the body weight gain was reduced by about 47% compared to
those raised in normal temperature (22ºC). Kalamah et al., (2002) found
that, when one day-old Norfa chicks exposed to heat stress (37, 41 and
45ºC) in climatic chambers, body weight gain was significantly (P≤ 0.01)
decreased, while feed conversion, mortality rate, body temperature and
respiration rate were increased (P<0.01) with increasing ambient
temperature. Various techniques are being practiced by the farmers to
minimize the negative heat stress.
Nutritional manipulations with its low cost are preferred to alleviate
the negative effects of heat stress on performance (Şahin et al., 2009).
Nutritional manipulations, such as the addition of antioxidants, enzyme
mixtures and some herbs are reported to be beneficial in alleviating some
of the heat stress related to physiological responses and improving thermo
tolerance. Vitamin C and E supplementations are reported to be beneficial
in alleviating some of the heat stress related to physiological responses
1

and improving thermo tolerance through their antioxidant effects
(Jones et al., 1996; Sahin and Kucuk, 2001; Sahin et al., 2006).
Exogenous enzymes addition also, can complement the endogenous
enzymes in the digestive system during heat stress. Tawfeek (1996)
found that providing heat stressed rabbits with enzyme mixtures helped
rabbit to withstand heat stress. Sahin and Kucuk (2001) attributed the
decreased activity of digestive enzyme namely trypsin, in broiler quails to
the high ambient temperature. Essential oils extracted from herb and
spices were found to have some biological properties such as
antimicrobial

(Dorman

and

Deans,

2000),

antioxidant

(Botsoglou et al., 2002), enzymatic (Hernandez et al., 2004), digestion
stimulating (Alçiçek et al., 2003). Besides the fact that essential oils
have anti-heat stress effects, and they can activate immune system
(Çabuk et al., 2006).
The aim of this study was to assess the effects of dietary
supplements of vitamin C,vitamin E, commercial enzyme mixture
(thermo

stable

endo-1,4-beta-xylanase),

rosemary

(Rosmarinus

Officinalis L.)and peppermint(Mentha piperita L.), either alone or in
combination in broiler diets during hot summer season (from late August
to beginning October, 2010)

onbroilers' performance, carcass traits,

blood plasma constituents and economics of production.
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2- REVIEW OF LITERATURE

High temperature, especially when coupled with high humidity,
imposes severe stress on birds and leads to reduced performance.Several
methods to alleviate the negative effects of high environmental
temperature on performance of poultry have been recommended. Some of
these methods such as housing, ventilation, and cooling systems are now
issues that are probably applicable on a regional basis (Armstronget
al.,1999). Effects of heat stress can also be ameliorated by acclimation
(Yahav and Plavnik, 1999; Altan et al., 2000; Yalcinet al.,2001). Some
of these methods cannot be applied, at least in some regions and farms
because of their impracticality and high cost. Instead, because of being
practical, nutritional manipulation with its low cost is a common
approach in poultry production (Austic, 1985; Leeson, 1986; Shane,
1988).

2. 1. Temperature effects on poultry:

Charles (2002) reviewed the literature on the optimum temperature for
performance and concluded that for growing broilers it is between
18 and 22°C. Higher ambient temperature (30°C) was found to depress
growth rate and meat yield of commercial broilers as compared with
normal ambient temperature (25°C), thus making it a major factor
hindering poultry meat production, especially in hot climates (Deeb and
Cahaner, 2001). Exposure of broiler chickens to high ambient
temperatures caused a series of physiological changes such as elevated
body temperature, panting and respiratory alkalosis and metabolic status
elicited by decreased levels of plasma triiodothyronine (Tao et al., 2006).
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Al-Fataftah

and Abu-Dieyeh (2007)

found

that, environmental

temperature above 25°C has a significant (P<0.05) negatively effects on
the performance of 4-8 week-old broilers reared in open-sided poultry
house particularly, during summer season. They explained that the
depression in the growth rate and body weight gain at high environmental
temperatures (30 and 35°C) might be due to many factors which include
decreasing feed consumption, inefficient digestion, impaired metabolism ,
genetic makeup of birds and temperature per se. They added that some of
the feed energy used for muscle contraction associated with panting
might be another factor and that, a decrease in growth rate at high
environmental temperature is accompanied with a reduction in thyroid
size and thyroxin secretion. Teetre et al., (1992) studied the effect of heat
stress (24 to 35ºC) and normal temperature (24 ºC) on body temperature
of birds. They noted that rectal temperature was increased to 44 ºC under
heat stress versus 42.3 ºC in normal temperature group. However, in wellfed chickens, that are neither dissipating heat to the environment nor
gaining heat from the environment, the upper limit of the circadian
rhythm is usually about 41.5ºC nor the lower limit is about 40.5ºC. When
birds exposed to a hot environment and/ or performing vigorous physical
activity, body temperature might rise by 1 or 2 ºC as heat is stored
(Daghir, 2008). Lu et al., (2007) investigated the effects of heat stress
(34°C) and optimal ambient temperature (21°C) on growth, proportion of
carcass and fat deposition, and meat quality in chickens. The results
showed that feed intakes were decreased by heat exposure at 8 wk of age
(P<0.001). At 34°C, broilers exhibited greatly decreased weight gain and
lower breast proportion compared with 21°C. Fat deposition was
decreased in heat-exposed chickens. Meat pH and shear force were not
affected by treatments. Hassan and Reddy (2012) determined the
beneficial effects of early age thermal conditioning in reducing adverse
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effects of acute heat stress on broiler chicks and decrease losses. Ninety
one day-old broiler chicks were randomly assigned to one of three
treatments (n = 30): (1) control (normally raised), (2) early age thermal
conditioning (exposed to temperature of 40±1°C for 24 h at 5th day of
age, then raised as control chicks) and (3) chronic stress (exposed to
33±2°C from day one till 6 weeks of age). At 42nd day of age, all chicks
were subjected to acute heat stress of 39±2°C for 2 h. Blood samples
were collected from all groups before and after exposure to acute heat
stress. The results showed that blood pH increased in both controls and
thermally-conditioned chicks after exposure to acute heat stress
coinciding with significant decrease in blood carbon dioxide pressure
(pCo2) in controls only.

Nutritional manipulations, such as the addition of antioxidants,
enzyme mixtures and some herbs is reported to be beneficial in
alleviating some of the heat stress related physiological responses and
improving thermo tolerance.

2. 2. Nutritional manipulations to alleviate the effect of heat stress on
poultry:

2. 2.1. Antioxidants

Heat stress stimulates the release of corticosterone from the adrenal
gland, initiates lipid peroxidation in the cell membrane and leads to the
generation of free radicals (Etches et al., 1995). Spurlock and Savage
(1993) stated that high ambient temperature increased the free radicals
and other reactive oxygen species (ROS) in the body fluids and tissues
and added that the accumulation of ROS due to over-production or a
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decreased antioxidant defense, leads to damage of biological
macromolecules and disruption of normal cell metabolism and
physiology. The only effective means found to limit the release of
corticosteron to the really necessary amount is via vitamin C. however,
vitamin C is consumed during stress and birds are in a vitamin C deficient
status. Therefore supplementation of poultry diets during stress periods
with vitamin C is not only useful but also necessary (Cafantaris, 1990).
Others studies showed thestrong antioxidant characteristics of vitamin E
and vitamin C which have been well-known to play important roles in
generating a suitable environment for the removal of free radicals (Azzi
and Stocker, 2000; Padayatty et al., 2003).
Vitamin C (Ascorbic acid), one of the most studied additives when
attempting to cope with heat stress, appears to alter the endocrine aspects
of physiological stress so that the immune suppressive effects are
minimized, the presence of vitamin C inhibits 21-hydroxylase and 11βeta hydroxylase, which are key enzymes in the biosynthetic pathway of
corticosterone (Brake, 1989). A reduction in plasma corticosterone tends
to improve the growth performance of heat stressed birds (Hussein,
1996). Stress conditions may increase metabolic need for vitamin C
beyond the normal synthetic ability of the bird, since ascorbic acid
ameliorate the steroid-mediated immuno- suppression (Pardue and
Thaxton, 1986), decreased body temperature (Shoukry, 2001), increased
feed intake (McKee. and Harrison, 1995), decreased mortality and
increased body weight gains (Pardue et al., 1985). McKee and
Harrison (1995) found that, adding 150 ppm ascorbic acid to starter diet
of female Hubbard broiler chicks from 10 to 17 day post hatch, exposed
to heat stress of 33ºC, increased significantly weight gain from 215.5 to
234.9 and decreased plasma corticosterone concentration compared with
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control group (without ascorbic acid supplementation).Mohamed (1997)
noted that, ascorbic acid supplementation (at 0, 100, 200 or 300 mg/kg
diet ) improved body weights of male chicks (4 weeks of age) exposed to
hot environment temperature of 36ºC, especially when pellet diet was
used. Homidan (2000) found that, Hybro broiler chicks reared in hot
climate (25ºC) during 5 to 7 weeks of age reflected a negative effect on
productive performance this effect was prevented by using 250 mg
Vit C/liter drinking water, which, improved body weight and feed
conversion. Hazim et al., (2001) studied the effect of supplementing
broiler diet with ascorbic acid (at 0, 150, 300 and 450 mg / kg diet)
during summer months. Ascorbic acid supplementation improved plasma
protein, calcium and phosphorus concentration, while plasma glucose,
cholesterol concentration and plasma GOT and GPT activities were
significantly lowered. Also, Atta (2002) noted that, body temperature,
respiration rate, blood pH and corticosterone were reduced when Arbor
Acres broiler chicks, which exposed to 1 hr heat stress at 38±1ºC for three
consecutive days, given drinking water supplemented with ascorbic acid
(at 500 mg / litter ). Ibrahim and Mobarak (2002) gave Fayoumi chicks
vitamin C in drinking water (at 0, 250 or 500 mg/liter) every day for 10
weeks. They found that vitamin C at 500 mg/liter, during summer,
resulted in significant increase (P<0.01) in body weight and body weight
gain. Kalamah et al ., (2002) found that, ascorbic acid supplementation
250 mg/kg diet improved body weight, feed conversion and mortality
also reduced body temperatures and respiration rate of Norfa chickens
exposed to hot environment temperature (37, 41 and 45ºC). The study of
Soliman (2003) indicated that supplementing laying hens diet with
vitamin C (at 100 mg/kg), enzyme mixture or both of them improved feed
conversion, Ca balance (%) and the digestion coefficients of DM and OM
when compared to the control diet. Al-Shanti (2005) found that live
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weight gain was significantly improved by supplementing heat stressed
broilers with 1 g vitamin C/l drinking water compared with the control
group. Percentages of carcass, heart, gizzard, giblets and total edible parts
were insignificantly increased, while liver and abdominal fat percentages
were insignificantly decreased by supplementation. Blood total protein,
albumin, globulin,

cholesterol, triglycerides, creatinine, GPT, GOT,

RBC's, hemoglobin, and hematocrite did not significantly differ between
the studied treatments, except that WBC counts were significantly
increased by vitamin C supplement.
Lohakareet al.,(2005) evaluated the efficacy of supplemental vitamin
C on the performance of broiler chickens. They were fed 0, 10, 50, 100,
and 200 ppm of supplemental vitamin C, respectively, for a period of 6
wk.

Results revealed significantly higher weight gains in the

supplemental groups at levels higher than 10 ppm) as compared with
control. The carcass traits were significantly better in supplemented
groups than the control; however, feed intake, feed conversion ratio and
abdominal fat percentage were not affected. Solimanet al.,(2005) added
vitamin C (at 200 mg/kg diet) to the broiler diets, under heat stress
condition (>28°C, ranging between 28.3 and 35.1 °C). They found that
vitamin C improved dressing and total edible parts values as compared
to the control group and improved the utilization of diet lipids. Body
temperatures were ranged between 40.80 and 42.55ºC. The highest
overall mean of body temperature (42.55ºC) was recorded for birds fed
the control diet, while vitamin C decreased body temperature. It was
suggested to add vitamin C (at 200 mg/kg diet) to the broiler diets, under
heat stress condition (>28°C, ranging between 28.3 and 35.1 °C), to get
best performance and highest income per chicken.
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On other hand, Puron and Santamaria (1994) reported that adding
200 ppm vitamin C to broiler diet during hot months (May-July) had no
significant effect on live body weight gain, feed intake or feed conversion
ratio. Aliet al.,(2010) reported that adding vitamin C at drinking water at
the rate of 135 ppm/l had no significant effect on live weight gain, feed
intake, feed conversion ratio, dressing yield, breast meat, thigh meat,
wing meat or abdominal fat percentages of broilers subjected to a hot
humid environment (29ºC). Also,Tayebet al.,(2011) reported that vitamin
C supplementation at the rate of 200, 400 or 600 mg/kg diet had no
significant effect on growth performance, carcass traits of broilers reared
under heat stress conditions (28-33ºC).

Regarding vitamin E, It is mainly found in the hydrocarbon part of
membrane lipid bilayer towards the membrane interface and in close
proximity to oxidase enzymes which initiate the production of free
radicals (Putnam and Comben, 1987; McDowell, 1989; Packer, 1991).
Vitamin E, therefore, protects cells and tissues from oxidative damage
induced by free radicals (Gallo-Torres, 1980). Vitamin E is known to be
a lipid component of biological membranes and is considered a major
chain-breaking antioxidant (Halli-well and Gutteridge, 1989).
Supplementation of animal diets with tocopherols increases the content of
this natural antioxidant in animal food products and prevents lipid
peroxidation in broiler meat (Ajuyah et al., 1993). Supplemental vitamin
E significantly alleviated the heat stress-related decrease in performance
suggesting additional vitamin E supplementation into diets may be
necessary under heat stress conditions in Japanese quails (Sahin and
Kucuk, 2001). Vitamin E is used in the poultry diet because of the fact
that vitamin E level is reduced during heat stress (Sahin et al., 2001,
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2002). One of the most important properties of vitamin E is its
antioxidant function.
Sahin et al., (2002)conducted an experiment utilizing Cobb-500 male
broilers to evaluate the effects of vitamin E (d1-α-to-copheryl acetate)
supplementation at various concentrations (0, 62.5, 125, 250, or
500 mg/kg of diet) on performance and serum concentrations of
Triiodothyronine (T3), Thyroxin (T4), Adrenocorticotropine Hormone
(ACTH) in broilers reared under heat stress (32°C). They found that
increased supplemental vitamin E linearly increased feed intake
(P=0.01), live weight gain (P=0.01), and improved feed efficiency
linearly (P= 0.001). Increasing dietary vitamin E supplementation also
resulted in linear increases in serum T3 and T4 concentrations (P=0.01)
but, linear decreases in ACTH concentration (P=0.01). Serum glucose,
uric acid, triglycerides, and cholesterol concentrations decreased linearly
(P=0.001) while, protein and albumin concentrations increased linearly
(P=0.001) when dietary vitamin E supplementation increased. Serum
activities of serum glutamic oxalate transaminase and serum glutamic
pyruvate transaminase were not influenced by dietary vitamin E
supplementation. However, serum activity of alkaline phosphatase
increased linearly (P=0.001) with increasing dietary vitamin E
supplementation. Increasing dietary vitamin E supplementation also
caused linear increases (P=0.001) in serum concentrations of Ca and P.
Results of the present study conclude that a 250 mg/kg of vitamin E
provides an optimal performance in broiler chicks reared under heat
stress, and vitamin E supplementation at such a level can be considered as
a protective management practice in a broiler diet, reducing the negative
effects of heat stress.Metwally (2003) found that, vitamin E
supplementation ( 10 control , 110, 210 and 310 mg vitamin E /kg diet )
improved feed consumption and feed conversion of local Dandarawi hens
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exposed to high environmental temperature in the summer season . Also,
the body weight loss and mortality rate were significantly (P<0.05) lower
in group fed the vitamin E supplemented diets. Maini et al.,(2007)
reported that broilers fed diets supplemented with vitamin E (200 mg/kg),
as antioxidants improved significantly live weight gain and feed
conversion ratio during summer season.

Niu et al.,(2009)evaluated the effect of dietary vitamin E on growth
performance of broilers under heat stress (HS). Birds raised in either a
thermoneutral (23.9°C constant) or HS (23.9 to 38°C cycling)
environment were fed a corn-soybean meal basal diet supplemented with
vitamin E at 0, 100, or 200 mg/kg, respectively. They found that body
weight and feed intake were not significantly influenced by dietary
vitamin E (P > 0.05).

However, under normal condition Coetzee and Hoffman (2001)
found no differences in weight gain or feed conversion ratios between
dietary treatments, when fed broiler chicks on diets with vitamin E levels
of 0 to 100 mg from day-old to 21 days of age, and then with diets had
vitamin E levels of 120 to 200 mg from 21 to 42 days of age.

2. 2.2. Enzyme supplementation

Ruan and Niu (2001) studied the influence of hot stress on the
activities of intestine digestive enzymes of broilers. They found that heat
stress decreased significantly the activities of total protein hydrolase,
lipase and amylase in intestine. They indicated that the daily gain had a
significantly positive relationship to the activities of 0digestive enzymes
in intestine demonstrated that the decrease of digestive enzymes was an
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important reason of bad performance caused by hot stress.The heat stress
affects drastically the enzyme-kinetics (Yang and Wang, 2006), and
consequently the rate of the metabolic pathways (Schlesinger et al.,
1997). Wenet al.,(2009) reported that heat stress negatively influences
the performance of broilers mainly by reducing the feed intake and
depressing the digestion and absorption function. They indicated that
performance of broilers could be increased by improving their digestion
and absorption function during heat stress.
Many studies indicated that exogenous enzyme in feed additive can
complement to endogenous enzymes in the digestive system during heat
stress. Kiddet al., (2001) conducted an experiment to evaluate post pellet
enzyme application to broilers corn and soybean meal diets at different
environmental temperatures (warm versus thermoneutral). The primary
active enzyme in the product tested was α-galactosidase, which may
improve energy digestibility of soybean meal. Broilers fed diets
supplemented with enzyme preparations primarily containing αgalactosidase had improved feed conversion at both environmental
temperatures. Attia et al., (2006) studied the response of broilers raised at
a

constant

high

temperature

to

a

multi-enzyme

or

phytase

supplementation. Phytase addition significantly improved phosphorus
retention by 21.4% and reduced excrement phosphorus by 21.9%, which
can reduce phosphorus pollution in hot regions. El-Kholy et al.,
(2008)evaluated the effect of latex of Carica papaya as feed additive and
enzymes source on performance of growing rabbits. They concluded that
addition of 0.7% latex of Carica papaya to the growing NZW rabbit
diets, improved growth and immunity capabilities during summer heat
stress.
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2. 2.3. Herbal plants

Essential oils extracted from herb and spices were found to have some
biological properties such as antimicrobial (Dorman and Deans, 2000),
antioxidant (Botsoglou et al., 2002), enzymatic (Hernandez et al., 2004),
digestion stimulating (Alçiçek et al., 2003). Moreover, essential oils also
have anti-heat stress effects and they activate immune system (Çabuk et
al., 2006). Tollba and Hassan (2003) exposed Arbor Acres broiler chicks
to 38°C for 3 hrs from 35 to 40 days of age, and were fed on diets
containing black cumin 1% or garlic 1% .They noted that adding black
cumin 1% or garlic 1% to broiler diets under normal temperature (24°C)
or high temperature (38°C for 3 hrs) increased live body weight, weight
gain, improved feed conversion, total plasma protein , plasma glucose
and plasma triiodothyronine (T3). The opposite was true with mortality
rate, plasma cholesterol, plasma total lipids, GPT and GOT which were
reduced. Tollba (2003) noted that adding thyme 1% or fennel 1% as
natural feed additives to Arbor Acres broiler diets under normal
temperature (24°C) or high temperature ( 38°C for 3 hrs) from 35 to 40
days of age increased live body weight, weight gain, improved feed
conversion,

total

plasma

protein,

plasma

glucose

and

plasma

triiodothyronine (T3). Whereas mortality rate, plasma cholesterol, plasma
total lipids, GPT and GOT were reduced. Mainiet al.,(2007) reported that
broilers fed diets supplemented with dry powdered leaves of mint at the
rate of 10 g/kg or 30 g/kg, as antioxidants improved significantly live
weight gain and feed conversion ratio during summer season. In other
study Tollba and Hassan (2003) designed an experiment to study the
effects of feeding different forms and levels of Nigella sativa L. as
natural feed additives on productive performance and nutrients utilization
of broiler chicks raised under summer conditions of Egypt. Chicks were
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divided into 7 treatment groups. Ambient temperature (°C) and relative
humidity (%) inside the experimental room were recorded during the
experimental period. Experimental diets were formulated to be
isonitrogenous

and

isocaloric

according

to

the

strain

manual

recommendations. Seven experimental diets were used; the first diet (T1)
was the control, with no natural feed additives. Diets 2 and 3 (T2 and T3)
contained Nigella sativa oil (NSO) at 2 levels of 0.5 and 1.0%,
respectively. In diets 4 and 5 (T4 and T5), Nigella sativa seed (NSS) was
added at 2 levels of 1.0 and 2.0%, respectively, while diets 6 and 7 (T6
and T7) contained Nigella sativa meal (NSM) at 2 levels of 10 and 20%,
respectively. Results could be summarized as follows: 1) Feeding heat
stressed broiler chicks the control diet only during studied periods (0-28,
29-49 and 0-49 days of age) resulted in significantly (P<0.05) poor
growth performance (BWG ,FC, FCR, CPC, CCR), high mortality rate,
low carcass characteristics, low nutrients digestibility and low relative
efficiency but high relative economic efficiency compared with those fed
treated groups (T2-T7). 2)- In most cases, during starting period (0-28
days) and overall period (0-49 days), feeding diets supplemented with
10% NSM (T6) or 1.0% NSS (T4) or 0.5% NSO(T2) reflected (P<0.05)
an improvement in previous studied criteria compared with the control
and other treated groups. Contrary to that, during finishing period (29-49
days of age), results of studied criteria showed inconsistent figures and
did not follow a definite trend as starting and overall periods. However,
addition of Nigella sativa as natural feed additives for broiler diets reared
in open houses under summer conditions of Egypt reduced the harmful
effects of high temperature. It is concludedthat addition of 10% NSM or
1.0% NSS or 0.5% NSO in broiler diets had improved the productive
performance, livability, carcass characteristics, digestibility of nutrients
and economic return. Recently, Özek et al., (2011) investigated the
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effects of essential oil mixture supplementationin diets of laying hens
during summer season. Essential oil mixture included carvacrol, thymol,
1:8-cineole, p-cymene and limonene as active components, composes of 6
different essential oils derived from selected herbs [oregano oil
(Origanum sp.), laurel leaf oil (Laurus nobilis L.), sage leaf oil (Salvia
triloba L.), myrtle leaf oil (Myrtus communis), fennel seeds oil
(Foeniculum vulgare) and citrus peel oil (Citrus sp.). They observed that
there were no significant differences in serum total cholesterol, glucose
and triglyceride levels, and in antibody titer level of Newcastle disease
virus (NDV), infectious bronchitis virus (IBV) and infectious bursal
disease virus (IBDV) due to the treatment. However, they observed that
supplementing essential oil mixture tends to improve antibody responses
against NDV and IBDV.

2. 2.4. Combined effect of some supplements

Sahin and Kucuk (2001) determined the effects of vitamin C
(L-ascorbic acid) and vitamin E (DL-α-Tocopheryl acetate) on
performance, digestion of nutrients and carcass characteristics of
Japanese quails reared under chronic heat stress (34 °C). A total of 180
10-day-old Japanese quails were randomly assigned to six treatment
groups. The birds with a 2 × 3 factorial design received either two levels
of vitamin C (100 and 200 mg/kg of diet) or three levels of vitamin E
(125, 250, or 500 mg/kg of diet). They found that higher dietary vitamin
E inclusions resulted in a higher performance. Final body weight change
and feed efficiency increased to a higher extent by increasing dietary
vitamin C when higher vitamin E levels were fed. Carcass characteristics
were improved with an increase of both dietary vitamin C and vitamin E
(P=0.004). Digestibility of nutrients (DM, OM, CP and EE) was greater
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with higher dietary vitamin C (p < 0.02) and also with higher vitamin E
(p=0.07). There were no interactions detected for digestibility of nutrients
(P=0.32). Taken together, the results of the present study conclude that a
combination of 200 mg of vitamin C and 250 mg of vitamin E provides
the greatest performance in Japanese quails reared under heat stress and
can be considered as a protective management practice in poultry diet,
alleviating the negative effects of heat stress. Celikand
(2003) initiated a study

Ozturkcan

to determine whether dietary supplemental

L-carnitine and ascorbic acid affect growth performance, carcass yield
and composition and abdominal fat of broiler chicks reared under normal
(20-22°C for 24 h) and recycling hot temperature (34-36°C for 8 h and
20-22°C for 16 h). A 2 x 2 x 2 factorial arrangement was employed with
two levels (0 and 50 mg/kg) of supplemental L-carnitine and two levels
(0 or 500 mg/kg) of supplemental ascorbic acid in drinking water under
thermoneutral or high temperature regimes. Body weight gain was
significantly improved in animals receiving supplemental L-carnitine,
ascorbic acid or L-carnitine + ascorbic acid compared to animals
receiving unsupplemented diet under high temperature. On the other
hand, supplemental L-carnitine or L-carnitine + ascorbic acid reduced
body weight gain under thermoneutral condition. Supplemental ascorbic
acid significantly improved feed conversion efficiency; the improvement
was relatively greater under high temperature. It is concluded that dietary
supplemental L-carnitine or L-carnitine + ascorbic acid may have positive
effects on body weight gain and carcass weight under high temperature
conditions.Kucuk et al., (2003) conducted an experiment to evaluate the
effects of vitamin C (L-ascorbic acid) and vitamin E (α-tocopherol
acetate) on egg production, egg quality, lipid peroxidation status
(measured as MDA), and some serum metabolites in laying hens (HyLine) maintained at a low ambient temperature (6°C). One hundred and
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twenty laying hens (18-wk-old) were divided into four groups, 30 hens
per group. The laying hens were fed either a basal diet or the basal diet
supplemented with either 250 mg of L-ascorbic acid/kg of diet, 250 mg of
α-tocopherol acetate/kg of diet or 250 mg of L-ascorbic acid plus 250 mg
of α-tocopherol acetate/kg of diet. They found that although feed
consumption of the hens was similar (P>0.05) among treatments,
supplemental vitamin C and E significantly increased final body weight
and improved feed efficiency (P<0.05). Separately or as a combination,
supplemental vitamin C and E decreased MDA, glucose, cholesterol, and
triglyceride concentrations (P<0.05). Results of the present study showed
that supplementing vitamin C and vitamin E, particularly as a
combination, improved the performance of cold-stressed laying hens,
offering a potential protective management practice in preventing cold
stress-related losses in performance of laying hens. Results of the present
study also indicated that the effects of vitamin C and vitamin E are
additive. The associative effect for both vitamin C and vitamin E was
studied by Çiftçiet al.,(2005). They fed the laying hens with diets
supplemented with 125 mg of vitamin E (α-tocopheryl acetate)/kg of diet,
200 mg of vitamin C (ascorbic acid)/kg of diet, or 125 mg of vitamin E
plus 200 mg of vitamin C/kg diet compared to the control group without
supplementation. Although feed intake among groups did not
significantly differ, mortality had significantly decreased in supplemented
birds compared to the control, particularly in the vitamin E plus vitamin
C group. They observed that the additions of vitamin E or vitamin C
alone into diets appeared to be less beneficial for laying hens compared to
the combined supplements during heat stress.
Ipek et al., (2007) carried out a study to determine the effect of vitamin E
and vitamin C on the performance of Japanese quails (Coturnix coturnix
japonica) reared under heat stress during the growth and egg production

17

period. A total of 810 seven-day-old Japanese quails were used in the
trial. The birds received a diet with either three levels of vitamin E (DL-α
Tocopheryl acetate) (60, 120 and 240 mg/kg of diet) and vitamin C
(ROVIMIX STAY-C 35) (60, 120 and 240 mg/kg of diet). Live weight
on day 35 and weight gain were the lowest in the group of chicks on a
combination of 60 mg of vitamin E and 60 mg of vitamin C, whereas the
highest live weight was demonstrated in chicks on a combination of
240 mg of vitamin E and 240 mg of vitamin C (P<0.01). The effects of
treatments on cumulative feed consumption, feed conversion ratio, age at
5% lay, sexual maturity weight, rate of lay and mean egg weight values
were found to be significant (P<0.01). The highest feed consumption,
feed conversion ratio, age at 5% lay, sexual maturity weight, rate of lay
and mean egg weight values were found in the group on a combination of
240 mg of vitamin E and 240 mg of vitamin C. The effect of treatments
on the mortality ratio was found to be insignificant (p>0.01). The cost of
supplementing diets with vitamin E and vitamin C is very low. Therefore
such a combination of supplement can offer a potential protective
management practice in preventing heat stress related losses in
performance of Japanese quails. Imik et al., (2010) investigated the
effects of adding vitamin E, vitamin C, vitamin E+C, and alpha lipoic
acid to feed rations for Japanese quails (Coturnix coturnix japonica)
exposed to heat stress. Five groups of quails, containing 50 birds each
(250 Japanese quails: 150 female and 100 male) were used. The 21-daysold birds were fed for a period of 21 days, and they were kept in a
controlled environment with a temperature of 34˚C between 08:00 and
17:00 and a temperature of 24˚C for the remaining part of the day. The
five groups under study included: a control group without any additive
(BS), a group fed diets with vitamin E (BSE), with vitamin C (BSC), with
vitamin E+C (BSEC) and with lipoic acid (BSLA). The supplement
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additions to the diets did not affect the growth performance and carcass
composition of the birds. The TBA (malonaldehyde) value of the BS
group was significantly higher (P < 0.001) than in the other groups. In the
microbiological analysis of meat, total aerobic mesophilic bacterial
counts of the BS and BSE groups were higher than the counts in the BSC,
BSEC, and BSLA groups (P<0.01); coliform bacterial counts were higher
in the BSE group than in the BSC group (P < 0.05); and lactic acid was
higher in the BSE and BSEC groups than in the BSC and BSLA groups
(P < 0.01). In conclusion, the supplemented antioxidants did not exhibit
any significant effect on growth performance, but they significantly
decreased lipid oxidation in the meat. Sujatha et al., (2010) studied the
antistressor and antioxidative effects of synthetic vitamin C and
polyherbal feed premix Ayucee supplementation in broiler diets during
the summer months of June-July. Day old broiler chicks (n =60) were
randomly divided into three groups. Control group I was given basal diet
and treatment groups (II&III) were supplemented with synthetic vitamin
C (100g/tone of feed) and Ayucee (100g/tonne of feed) from day 0 to six
weeks of age. After 3rd week, mean plasma glucose, cholesterol &
antioxidant enzyme glutathione reductase (GSSG) were significantly
(P≤0.01) lower in treated groups (II & III) than control (I). Stress
hormones namely cortisol & thyroxine (T4) were observed to be
significantly (P<0.05) higher in untreated control than the treated groups.
However, the two treatments did not differ significantly. Mean total
immunoglobulin (Ig) level was significantly (P≤0.01) higher in Aycee
and vit-C treated birds than control after 6th week of study. It can be
concluded from the results that oxidative stress in broilers during summer
could be ameliorated using antioxidant synthetic vitamin C and the
polyherbal anti-stressor, immunomodulator & adaptogenic feed premix
Ayucee.
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Recently, Özeket al., (2011) studied the effects of essential oil
mixture, organic acid and essential oil mixture + organic acid
supplementation in diets in summer season on egg production traits, egg
quality parameters, some digestive system characteristics, some blood
parameters and immune response of laying hens were investigated. One
hundred ninety two laying hens, 52 wk-old, were divided into 4 treatment
groups. There were 48 hens in each treatment group, and each hen was
housed individually. The dietary treatments were as follow: 1. basal diet
(negative control), 2. basal diet + 36 mg/kg essential oil mixture, 3. basal
diet + 2 g/kg organic acid, 4. basal diet + 36 mg/kg essential oil mixture +
2 g/kg organic acid. Laying hens were fed with one of the dietary
treatments until 68 wk of age. The treatments had not a significant effect
on egg productivity traits but it tends to increase egg weight. However,
essential oil mixture supplementation in diet significantly increased
albumen height and Haugh unit. No significant differences were observed
in serum total cholesterol, glucose and triglyceride levels, and in antibody
titer level of Newcastle disease virus (NDV), infectious bronchitis virus
(IBV) and infectious bursal disease virus (IBDV) among the treatments,
however, supplementing essential oil mixture and organic acid in layer
diet tend to improve antibody responses against NDV and IBDV. Talebi
and Khademi (2011) conducted an experiment to evaluate the effects of
vitamin C (Ascorbic acid) and glucose on broilers production reared
under heat stress (32 ± 2 °C). All combination of glucose with vitamin C
in drinking water compared with control group resulted in higher body
weight, feed efficiency and lower feed conversion ratio in grower and
finisher stage of growth.
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3. MATERIALS AND METHODS
The growth trial of the present study was conducted at a private
sector poultry farm at Deir al Balah, middle governorate, Palestine,
during the period of August to October 2010, while, slaughter test and
blood serum measurements were done at Faculty of Agriculture-Al-Azhar
University, Gaza strip.

3.1. Experimental birds and design:

Four hundred one-day-old unsexed Cobb chicks were randomly
distributed among 10 experimental groups of 40 chicks each in four
replicates, to assess the effects of dietary supplements of each of vitamin
C,vitamin E, commercial enzyme mixture (thermo stable endo-1,4-betaxylanase),

rosemary

((Rosmarinus

Officinalis

L.),

and

peppermint(Mentha piperita L.), alone or in combinations in broiler diets
during hot summer season (from late August to beginning October, 2010)
onbroilers' performance, carcass traits, some blood plasma constituents
and economics of production , according to the following order:
Treat. 1: wheat-corn-soybean meal diet (control), contained 10 mg
vitamin E/kg diet.
Treat. 2: Control supplemented with 200 mg vitamin C/kg diet.
Treat. 3: Control supplemented with 50 mg (or a total of 60 mg) vitamin
E/kg diet.
Treat. 4: Control supplemented with 0.1 g Econase XT/kg diet, as
recommended by manufacturer.
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Treat.5: Control supplemented with 10 g rosemary powder/kg diet.
Treat.6: Control supplemented with 10 g peppermint powder/kg diet.
Treat.7: Control supplemented with 200 mg vitamin C+ 50 mg
supplemental vitamin E/kg diet.
Treat.8: Control supplemented with 200 mg vitamin C+ 50 mg
supplemental vitamin E/kg diet + 0.1 g Econase XT/kg diet.
Treat.9: Control supplemented with 200 mg vitamin C+ 50 mg
supplemental vitamin E/kg diet + 0.1 g Econase XT +10 g
rosemary/kg diet.
Treat.10: Control supplemented with 200 mg vitamin C+ 50 mg
supplemental vitamin E/kg diet + 0.1g Econase XT +10 g
rosemary +10 g peppermint/kg diet.
The average initial live body weights of different groups were nearly
similar.
3.2. Experimental diets
Throughout the 6 week growth trial, broilers were fed one phasediet that met or exceeded all NRC (1994) nutrient recommendations
(Table 1).
In the present work, 10 experimental diets were used (without
supplementation, or supplemented with one of the previous supplements).
Rosemary and peppermint were purchased from local market. The plant
powders were prepared using the dried leaves of rosemary and
peppermint. Vitamin C used is commercially named vitamin C 100%,
where each 100 g contains 100 g pure ascorbic acid. Vitamin C is
distributed by Rovigypt Co., under a license of Hoffmann-La Roche Ltd.
Basle-Swizerland Co. Vitamin E 50% used in provided by Rovigypt Co.,
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Each 100 g contains 50 mg α-tocophryl acetate. Econase® XT is
thermostable endo-1,4-beta-xylanase produced by the fungi Trichoderma
reesei added at 100 g/t (16,000 BXU/kg) in broiler diets, provided by AB
Vista, UK.
The supplements were added over the basal diet.
Table (1(. Ingredients and composition of the basal diet (%)
%

Ingredients
Yellow corn
Hard wheat
Soybean meal (44%)
Dry-fat*
Limestone
Di calcium phosphate
NaCl
Vitamins & minerals premix**
Dl- methionine
L-lysine
Total
Calculated composition:
Crude protein
%
ME (kcal/kg)
Ether extract
%
Calcium
%
Available P
%
Lysine
%
DL methionine
%

36.00
20.50
36.00
5.00
1.50
0.10
0.35
0.30
0.10
0.05
100.0%
21.63
2945
4.59
1.00
0.46
1.10
0.55

* A granular product that contained 90% fat, which was of equal parts of vegetable and animal
fats. Dry fat composition was 90% fatty acids: 45-50% oleic, 16-18% palmitic, 15% linoleic,
10-12% stearic, 4-5% myristic, and traces of other fatty acids. Also, 7.28 Mcal per kg.
**Vit. & Min. Premix supplied per 1 kg of diet: vit. A.,12000 IU; Vit.D 3, 220 IU; Vit. E, 10 mg;
Vit.K3, 2 mg; Vit.B1, 1 mg; Vit.B2, 4 mg; Vit.B6, 1.5 mg; Vit.B12, 10 µg; Vit.B3, 20 mg;
Vit.B5, 10 mg; Vit.B9, 1 mg; Vit.B8, 50 µg; Choline chloride, 500 mg; Cu, 10 mg; I, 10 mg; Fe,
30 mg; Mn, 55 mg; Zn, 850 mg; Se, 0.1 mg and Co, 0.25 mg.

3.3. Management
Feed, light, and water were continuously made available from 1st
day old up till 42 days old. Common management practice was used for
brooding and rearing. Vaccination and Medicalcare were applied

23

according to the common veterinary practice for broiler chicks. The
medical care applied include vaccination against New-Castle disease
three times, first by Hitchner B1 strain at the 6th day of age and twice
with Lasota strain in drinking water at 18 and 35 days of age,
respectively. Chicks were also vaccinated against infectious bursal
disease (Gumboro) in drinking water, twice at 12 and at 22 days of age.
Temperatures and relative humidity recorded throughout the experimental
weeks are presented in Table (2).

Table (2): Average weekly environmental temperatures and relative
humidity during all experiment period
Weeks

Average high
temperature (°C)

ambient Average
high
humidity (%)

1

35.3

74.0

2

36.0

70.3

3

35.3

68.4

4

35.9

72.6

5

35.0

75.1

6

35.3

71.4

relative

NB: Throughout the experimental period, daily average high ambient temperature ranged
between 33-37 °C and daily average high relative humidity ranged between 65-80%.

3.4. Measurements and methods of results’ interpretation:
3.4.1. Live weight gain (g).
Broilers were individually weighed, weekly to the nearest gram.
Live body weight gain was calculated by subtracting the live body weight
in gram at the beginning of each experimental week from live body
weight at the end the same experimental week.
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3.4.2. Feed intake (g).
Average weekly feed intake was individually calculated by the
difference between weekly offered feed and the weekly residual
in g/replicate.

3.4.3. Feed conversion ratio (kg feed/kg gain).
It represents the mount of feed in kilograms required to produce one
kilogram of weight gain.

3.4.4. Slaughter test.
At the end of growth period (42 day of age), 5 birds were randomly
taken from each treatment to carry out the slaughter test to determine the
carcass traits. Before slaughtering, the birds were starved for 12 hours,
then weighed, slaughtered and allowed to bleed freely for about 5
minutes. Absolute weight of carcass, heart, gizzard, liver, and abdominal
fat were proportioned to the live body weight upon slaughtering.

3.4.5. Biochemical constituents of blood plasma:
Blood samples were collected from five birds of each treatment in
heparinzed tubes at 42 d of age. Plasma was separated by centrifugation
at 3000 rpm for 15 minutes and stored at -20oC until analyses.
Concentrations of plasma total protein was determined (Henry, 1974),
albumin (Doumas et al., 1977), total cholesterol Watson (1960),glucose
(Trinder, 1969), creatinine (Husdan and Rapaport, 1968),urea
(Fawcett and Scott, 1960),and uric acid (Fossati and Principe, 1980).
Globulin was calculated by difference between total protein and albumin.
Also, albumin to globulin ratio was calculated.
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3.5. Economical efficiency of production:
The economical efficiency of the end product was calculated
from the input – output analysis based upon the differences in both
growth rate and feeding cost. The values of economical efficiency were
calculated as feed cost/kg body weight gain
3.6. Statistical analysis
Data from all response variables were subjected to a one-way
analysis using SAS(2000). Variables having significant differences were
compared using Duncan’s Multiple Range Test(Duncan, 1955).
The following model was applied;
Yij= µ+Ti+eij; where;
Yij = Individual observation.
µ = Overall mean.
Ti =Effect of treatment (i= 1, …., 10).
eij = Experimental error.
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4- RESULTS AND DISCUSSION

4.1. Environmental temperature during the experiment period.
Throughout the experimental period of this study, broiler chicks were
exposed to weekly ambient environmental temperatures and relative
humidity ranged between 35.0-36.0 °C, and 68.4-75.1%, respectively.
High ambient environmental temperatures and relative humidity during
the day were ranged between 33-37°C and 65-80%, respectively
(Table 2). Environmental temperatures recorded under the conditions of
this study were found to have adverse effect on broiler performance.
Charles (2002) reviewed the literature on the optimum temperature for
performance and concluded that for growing broilers it is between 18 and
22°C. Higher ambient temperature (30° C) was found to depress growth
rate and meat yield of commercial broilers as compared with normal
ambient temperature (25° C), thus making it a major factor hindering
poultry meat production, especially in hot climates (Deeb and Cahaner,
2001). Al-Fataftah and Abu-Dieyeh (2007) found that, environmental
temperature above 25° C has a significant (P<0.05) negatively effects on
the performance of 4-8 week-old broilers reared in open-sided poultry
house particularly, during summer season.

4. 2. Effect of feeding different feed additives on broiler performance:
4.2. a. Live body weight and weight gain.
Table 3 indicates that all treatments were commenced with a nearly
similar initial live body weight at one day of age (41.5-43.8 g)
accordingly; this may create suitable condition to appraise the effect of
dietary treatments during the subsequent periods.
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Data presented in Table 3 illustrate body weight and weight gain values
of the broiler chicks at different stages (from 0 to 6 weeks of age) as
affected by the addition of 200 mg Vit. C/kg (T2; C), 60 mg Vit. E/kg
(T3; E), Enz. mixture (Econase 0.1 gm/kg) (T4; Enz.),1% ground
rosemary leaves(T5; Ros.), 1% ground mint leaves(T6,Mint) or their
combinations to broiler diets (T7-T10). During the first stage (0-3 weeks
of age), body weight and weight gain values were not significantly
affected (P>0.05)by the treatments, however the combinations of C + E+
Enz. (T8), C + E+ Enz+ Ros. (T9) and C + E+ Enz.+ Ros.+ Mint (T10)
resulted in the highest numerical values. All additives improved body
weight gain values, during second stage (3-6 weeks of age), as compared
with the control, however the differences were not significant, except for
the combinations of C + E+ Enz. (T8), C + E+ Enz.+ Ros. (T9) and C +
E+ Enz.+ Ros.+ Mint (T10). These treatments increased body weight gain
values by 21.21, 19.53, 19.53% as compared with the control,
respectively. During the total period (from 0 to 6 weeks of age), Table 3
shows that addition of 200 mg Vit. C/ kg diet, 1% ground mint leaves, C
+ E+ Enz. , C + E+ Enz+ Ros., and C + E+ Enz+ Ros.+ Mint resulted in
better (P≤ 0.05) body weight gain values than the control. The effect of
the previous combinations on body weight gain values was obvious
during second stage (3-6 weeks of age). It could be concluded that under
the conditions of this experiment, addition of 200 mg Vit. C/ kg diet (T2)
or 1% ground mint leaves (T6) to broiler diets during the overall period
or any of the following combinations 200 mg Vit. C + 60 mg Vit. E+
Enz. mixture (T8) or 200 mg Vit. C + 60 mg Vit. E+ Enz. mixture + 1%
ground rosemary leaves(T9)or 200 mg Vit. C + 60 mg Vit. E+ Enz.
mixture + 1% ground rosemary leaves + 1% ground mint leaves(T10)
may be beneficial during hot summer months.

28

4.2. b. Feed intake and feed conversion.
Table 3 shows the average feed intake and feed conversion values as
affected by different additives.
During the first stage (0-3 weeks of age) addition of Enz. or the
combination of C + E+ Enz. increased feed intake, significantly (P≤
0.05) as compared to the control (1182 and 1141 vs. 1076 gm,
respectively), while 1% ground rosemary leaves decreased feed intake,
significantly (P≤ 0.05) as compared to the control (911 vs. 1076 gm,
respectively). During the second stage (3-6 weeks of age), all additives
increased feed intake, significantly (P≤ 0.05) as compared to the control,
except Vit. E (T3) and Enz.(T4), which gave almost similar feed intake,
and the combination of C + E+ Enz+ Ros.+ Mint (T10), which resulted in
lower (P≤ 0.05) feed intake as compared to the control. During the total
period (0 to 6 weeks of age), all additives either gave almost similar or
increased feed intake as compared to the control, except the combination
of C + E+ Enz+ Ros.+ Mint (T10), which resulted in lower (P≤ 0.05)
feed intake as compared to the control (3808 vs. 3930 g, respectively).
Feed conversion values, during first stage (0-3 weeks of age), were
not affected significantly by the treatments, except for 1% ground
rosemary leaves (T5) and the combination of C + E+ Enz+ Ros.+ Mint
(T10), which resulted in the best (P≤ 0.05) feed conversion values as
compared to the control (1.13 and 1.24 vs. 1.41). During the second stage
(3-6 weeks of age) only the combinations of C + E+ Enz+ Ros. ( T9) and
C + E+ Enz+ Ros.+ Mint (T10) resulted in least significant (P≤ 0.05)
feed conversion values as compared to the control (2.13 and 1.95 vs.
2.42, respectively), while other treatments did not differ significantly.
From 0 to 6 weeks of age, there were no significant differences in feed
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conversion values between the control and the treatments, except for 1%
ground rosemary leaves (T5), and the combinations of C + E+ Enz. (T8),
C + E+ Enz+ Ros. ( T9) and C + E+ Enz+ Ros.+ Mint (T10). The best
value was for T10 which improved feed conversion by 16.34% as
compared to the control.
4.2. c. Viability and European Production Efficiency Index
The results listed in Table 3 show the viability and European Production
Efficiency Index; EPEI of the birds as affected by different treatments.
Table 3 indicates that the viability (%) was within the normal range, and
was not due to dietary supplementation.
All supplements improved European Production Efficiency Index (EPEI) from
247 for T2 to 316 for T10 vs. 224 for the control. The best value (316)
was due to the highest live body weight and viability, in addition the least
feed conversion value which are the parameters included in calculation of
EPEI.
The results of this study agreed with those of Kalamah et al., (2002)
who explained that the improvement of body weight of the broiler fed
diets containing vitamin C was due to that vitamin C induces change in
metabolism of birds reared under heat stress by decreasing

plasma

corticosterone which tends to improve growth performance of the bird.
Thaxton and Pardue (1984) revealed that vitamin C supplementation,
during heat stress may reduce glucocorticoid levels, resulting in less
tissue degradation, allowing chicks to gain more weight following the
heat stress period. Lohakareet al.,(2005) evaluated the efficacy of
supplemental vitamin C on the performance of broiler chickens. Broilers
were fed 0, 10, 50, 100, and 200 ppm of supplemental vitamin C,
respectively, for a period of 6 wk. Results revealed significantly higher
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weight gains in the supplemental groups at levels higher than 10 ppm as
compared with control. On the contrary to the results of this experiment,
Tayebet al.,(2011) reported that vitamin C supplementation at the rate of
200, 400 or 600 mg/kg diet had no significant effect on growth
performance of broilers reared under heat stress conditions (28ºC-33ºC).
No significant effect of vitamin E alone was observed by Niu et al.,
(2009) who evaluated the effect of dietary vitamin E on growth
performance of broilers under heat stress (HS). Birds raised in either a
thermoneutral (23.9°C, constant) or HS (23.9 to 38°C cycling)
environment were fed a corn-soybean meal basal diet supplemented with
vitamin E at 0, 100, or 200 mg/kg, respectively. They found that body
weight and feed intake were not significantly influenced by dietary
vitamin E (P > 0.05). Results of the present study indicated that the
effects of vitamin C and vitamin E are additive. The associative effect for
both vitamin C and vitamin E was studied by Çiftçiet al.,(2005). They
observed that the additions of vitamin E or vitamin C alone into diets
appeared to be less beneficial for laying hens compared to the combined
supplements during heat stress. Vitamin E protects cells and tissues from
oxidative damage induced by free radicals (McDowell, 1989). However,
other studies showed that addition of vitamin E alone gave positive
results. Metwally (2003) found that, vitamin E supplementation [10
(control) , 110, 210 and 310 mg vitamin E /kg diet] reduced body weight
loss and mortality rate of local Dandarawi hens exposed to high
environmental temperature in the summer season. Mainiet al.,(2007)
reported that broilers fed diets supplemented with vitamin E (200 mg/kg),
as antioxidants improved significantly live weight gain during summer
season.
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The positive effect of ground mint leaves was supported by
Ocak et al.,(2008)who found thatthe body weight gain was higher
(P<0.05) in broilers fed the peppermint-supplemented diet compared to
the control.Al-Ankariet al., (2004)evaluated the effect of habek mint on
performance of broiler chickens. The results of the study showed that
including 150 g/kg habek into broiler diet made a significant
improvement in the mean body weight and daily average gain.
Galibet al., (2010) added0.25% mixed herbal plants (anise, cinnamon,
peppermint) to the broiler basal diet during the experimental period of 6
weeks. They found that chicks fed with 0.25% Mix herbal plants
performed better than the control. The higher body weight gain observed
in broilers fed the mint diet may be explained by Lovkova et al., (2001)
who related that to the properties of menthol, the active principles of
essential oils which act as a digestibility enhancer, balancing the gut
microbial ecosystem and stimulating the secretion of endogenous
digestive enzymes and thus improving growth performance in poultry
(Lovkova

et

al.,

2001;

Williams

and

Losa,

2001;

Cross et al., 2007).

4.3. Effect of feeding different feed additives on slaughter
characteristics, and rectal temperature:
4.3. a. Slaughter characteristics
Slaughter characteristics percentages of different experimental
treatments are presented in Table 4. Each of carcass components (empty
carcass without shanks and head; giblets (heart, gizzard and liver); total
edible parts (empty carcass + giblets) and abdominal fat was calculated
in relative proportion to the live weight of broiler chicks.
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The results indicated that percentages of the previous carcass
components were not significantly (P> 0.05) affected by the treatments.
However, it was noted that, applying vitamin C (T2), C + E+ Enz.
(T8), C + E+ Enz+ Ros. ( T9) and C + E+ Enz+ Ros.+ Mint (T10) gave
the best values for empty carcass ( 75.6 – 77.1 vs. 73.9% for the control)
and total edible parts (79.66 – 80.67 vs. 78.07 % for the control).
Abdominal fat percentages were less for the treatments than for control,
the values ranged between 1.03 – 1.68 % for the treatments vs. 1.74% for
chicks received control diet.
The insignificant increase in dressing and total edible parts values
due to Vit.C addition was supported by Hassan (1999) and Shoukry
(2002) whofound that, supplementing broiler diets or drinking water with
vitamin C (1 g/ litter) increased dressing rate under heat stress. Sahin and
Kucuk (2001) determined the effects of vitamin C (L-ascorbic acid) and
vitamin E (DL-α-Tocopheryl acetate) on carcass characteristics of
Japanese quails reared under chronic heat stress (34 °C). A 2 × 3 factorial
design received either two levels of vitamin C (100 and 200 mg/kg of
diet) or three levels of vitamin E (125, 250, or 500 mg/kg of diet).
Carcass characteristics were improved with an increase of both dietary
vitamin C and vitamin E (P=0.004). Al-Shanti (2005) found that
percentages of carcass, heart, gizzard, giblets and total edible parts were
insignificantly increased, while liver and abdominal fat percentages were
insignificantly decreased by supplementing heat stressed broilers with 1 g
vitamin C/l drinking water compared with the control group
supplementation.
Lohakareet al. ,(2005)

evaluated the efficacy of supplemental

vitamin C on the performance of broiler chickens. They were fed 0, 10,
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50, 100, and 200 ppm of supplemental vitamin C, respectively, for a
period of 6 wk. Results revealed that carcass traits were significantly
better in supplemented groups than the control. The combined effect was
proved by Imik et al (2010) investigated the effects of adding vitamin E,
vitamin C, vitamin E+C, and alpha lipoic acid to feed rations for Japanese
quails (Coturnix coturnix japonica) exposed to heat stress. The
supplement additions to the diets did not affect carcass composition of the
birds. Also, Tayebet al.,(2011) reported that vitamin C supplementation
at the rate of 200, 400 or 600 mg/kg diet had no significant effect on
carcass traits of broilers reared under heat stress conditions (28ºC-33ºC).
4.3. b. Body temperature
The results listed in Table 4 show broiler rectal temperatures as affected
by different treatments. Body temperature values were affected
significantly (P≤ 0.05) by the treatments. Table 4 revealed that the body
temperature of control group was not significantly (P> 0.05) different
than other treatments, while there were significant (P≤ 0.05) different
within the treatments. The highest body temperature was for vitamin C
(T2), while the least values were for C + E+ Enz+ Ros. (T9) and C + E+
Enz+ Ros.+ Mint (T10), where the values were 41.6 vs. 40.9 and 40.8 ºC,
respectively.
Body temperature values obtained under the condition of this study
were within the values reported by Teetre et al., (1992) who studied the
effect of heat stress (24 to 35 ºC) and normal temperature (24 ºC) on body
temperature of birds. They noted that rectal temperature was increased to
44 ºC under heat stress versus 42.3 ºC in normal temperature group.
However, they explained that in well-fed chickens, that are neither
dissipating heat to the environment nor gaining heat from the
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environment, the upper limit of the circadian rhythm is usually about
41.5ºC nor the lower limit is about 40.5ºC. The effectiveness of
supplement containing one or more of C + E+ Enz+ Ros.+ Mint (T10) in
decreasing body temperature was supported by Atta (2002) whonoted
that, body temperature, respiration rate, blood pH and corticosteron were
reduced when Arbor Acres broiler chicks, which exposed to 1 hr heat
stress at 38±1ºC for three consecutive days, given

drinking water

supplemented with ascorbic acid (at 500 mg / litter). Kalamah et al.,
(2002) found that, ascorbic acid supplementation 250 mg/kg diet
improved body weight ,feed conversion and mortality also reduced body
temperatures and respiration rate of Norfa chickens exposed to hot
environment temperature (37, 41 and 45ºC). Results of Kuckuet
al.,(2003) indicated that the effects of vitamin C and vitamin E are
additive in preventing stress.
4. 4. Effect of feeding different feed additives on blood plasma
constituents
The values of plasma total protein (g/dl), globulin (g/dl), A/G ratio,
glucose (mg/dl), cholesterol (mg/dl), urea (U/ml), creatinine (mg/dl) and
uric acid (mg/dl) values were not influenced significantly by different
supplements as compared with the control (Table 5). Blood plasma
albumin (g/dl) was significantly (P≤0.05) affected by different treatments.
Plasma total protein values were 3.95-4.83 for the treatments vs. 4.98 g/dl
for the control. There was no significant difference between plasma
albumin value of the control and the other treatments, except for T3
(60 mg Vit. E/kg) and T8 (C + E+ Enz.), which decreased plasma
albumin values as compared to the control (2.28 and 2.10 vs.2.9 g/dl for
the control). Globulin values ranged between 1.6-2.13 for the treatments
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vs. 2.08 for the control without significant differences between
treatments. In spite that there were no significant differences between
A/G ratios, diets containing vitamin C and vitamin E together (T7 and
T8) gave the least A/G ratio (1.17 vs. 1.51 for the control). Addition of
more additives did not cause more reduction. Low A/G ratios may reflect
better production of immunoglobulins and higher immunity. Blood
glucose values were almost similar. The values ranged were between 101108 for the treatments vs. 105 mg/dl for the control. Cholesterol values
were not affected significantly by the treatments. The values were 109-11
8 vs. 107 mg/dl for the control.
Blood urea values were not affected significantly by the treatments.
Blood urea is measurement of renal function, where it is a by- product
from metabolism of proteins by the liver and is removed from the blood
by the kidneys. However, the values for the treatments were 4-5.5 vs. 5.75
U/ml for the control. Blood creatinine ranged between 0.37-0.60 vs. 0.55
(mg/dl). Blood creatinine is also an indicator of kidney function. Uric
acid values were between 3.10-4.20 vs. 4.0 mg/dl for the control.
Previous parameters (Blood urea, creatinine and uric acid) indicated that
the tested supplements had no deleterious effects on kidneys function.
On the contrary to the none significant differences between blood
parameters as affected by different treatments used in this experiment
Hazim et al ., ( 2001 ) studied the effect of supplementing broiler diet
with ascorbic acid (at 0, 150, 300 and 450 mg / kg diet) during summer
months. They found that ascorbic acid supplementation improved plasma
protein, while plasma glucose, cholesterol concentration and plasma GOT
and GPT activities were significantly lowered. Also, Tollba (2003) noted
that, adding thyme 1% or fennel 1% as natural feed additives to Arbor
Acres broiler diets under normal temperature (24°C) or high temperature
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( 38°C for 3 hrs) from 35 to 40 days of age increased total plasma
protein, plasma glucose and, while plasma cholesterol, plasma total
lipids, GPT and GOT were reduced. Sujatha et al., (2010) studied the
antistressor and antioxidative effects of synthetic vitamin C and
polyherbal feed premix Ayucee supplementation in broiler diets during
the summer months of June-July. Day old broiler chicks were divided
into three groups. Control group I was given basal diet and treatment
groups (II&III) were supplemented with synthetic vitamin C (100g/tone
of feed) and Ayucee (100g/tonne of feed) from day 0 to six weeks of age.
After 3rd week, mean plasma glucose and cholesterol were significantly
(P≤ 0.01) lower in treated groups (II & III) than control (I). Mean total
immunoglobulin (Ig) level was significantly (P≤0.01) higher in AYUCEE
& Vit-C treated birds than control after 6th week of study. They concluded
that oxidative stress in broilers during summer could be ameliorated using
antioxidant synthetic vitamin C & the polyherbal antistressor,
immunomodulator & adaptogenic feed premix Ayucee.
The none significant differences between blood parameters as
affected by different treatments used in this experiment was supported by
Al-Shanti (2005) who found that supplementing heat stressed broilers
with 1 g vitamin C/l drinking water had no effect on blood total protein,
albumin, globulin, cholesterol, triglycerides, creatinine, GPT, GOT. Also,
Özeket al., (2011) studied the effects of essential oil mixture, organic
acid and essential oil mixture + organic acid supplementation in diets in
summer season on some blood parameters and immune response of
laying hens. The treatments had no significant effect on serum total
cholesterol, glucose and triglyceride levels, and antibody titer level of
Newcastle disease virus (NDV), infectious bronchitis virus (IBV) and
infectious bursal disease virus (IBDV).
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4. 5. Effect of different feed additives on economic efficiency
Economic efficiency of different formulated diets and money return
per treatment at the end of experimental period are shown in Table (6).
By definition, economic efficiency denotes to money output / money
input.
The economic efficiency (Ecn.E) values were carried out according to
the market prices of feed ingredients, additives and chick live weight
prices available in Palestine at experimental time. In this study, the
control diet without supplementation was taken as standard for
comparison to calculate the relative economical efficiency among the
experimental diets.
Results show that all additives decreased feed cost/kg BWG ($) and
reduced the relative cost of feed to produce meat. The relative cost to
produce 1 kg meat, relative to the control diet, was ranged between
91.9% for treatment 10 containing all studied supplements (C + E+ Enz+
Ros.+ Mint), and 98.0% for treatment 6 supplemented with mint. The
effect of

T10 which includes herbal plant was supported by

Hermes et al.,(2009) who concluded that addition of 10% Nigella sativa
meal or 1.0% Nigella sativa seed or 0.5% Nigella sativa oil in broiler
diets had improved the productive performance, livability and economic
return. El-Sheikh and Salama (2010) found that the best values for
economic efficiency and relative Ecn. E were recorded by hens given 400
mg vitamin C and 200 mg vitamin E / liter of drinking water as compared
to the control.
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Table (3): Performance of broiler chicks as affected by different treatments.

C + E+ Enz+
Ros. ( T9)

C + E+ Enz+
Ros.+ Mint (T10)

42.8

43

41.5

854

860

865

2198abc

2207abc

2300a

801

809

812

1295abc

1271bc

1347abc

2008de

2107cde

2072cde

1067cd

1064cd

1182a

2854e

2946cd

2822ef

3930de

4013cd

0-3 weeks

1.41ab

3-6 weeks

Treatments

Cont.

Vit. C

Vit. E

Enz.

Ros.

Mint

C+ E

C + E+ Enz.

SEM

P value

(T1)

(T2)

(T3)

(T4)

(T5)

(T6)

(T7)

(T8)

Initial B. W.

43.0

42.8

43.8

43.0

42.0

42.3

42.5

3 weeks

809

825

840

855

843

851

880

±6.62

0.44

6 weeks

1997e

2140cd

2052de

2150bcd

2114cde

2285ab

2300a

±21.70

0.0003

0-3 weeks

766

783

796

812

817

822

839

±6.62

0.42

3-6 weeks

1188c

1315abc

1212c

1352abc

1440a

1420ab

1420ab

±20.00

0.01

0-6 weeks

1954e

2097cd

2156abc

2164abc

2257a

2242ab

2259a

±21.75

0.0003

0-3 weeks

1076cd

911e

1059cd

1104bc

1141ab

1057cd

1037d

±11.96

0.0001

3-6 weeks

2889de

2963cd

3008bc

3048ab

3099a

2997bc

2771f

±17.28

0.0001

0-6 weeks

3886ef

4071bc

3874ef

4066bc

4152ab

4240a

4054bc

3808f

±22.22

0.0001

1.36ab

1.34abc

1.46a

1.13d

1.31bc

1.36ab

1.40ab

1.29bc

1.24cd

±0.02

0.0001

2.42a

2.24ab

2.34ab

2.24ab

2.34ab

2.26ab

2.27ab

2.16abc

2.13bc

1.95c

±0.03

0.04

0-6 weeks

2.02a

1.91ab

1.94ab

1.94ab

1.87b

1.89ab

1.92ab

1.88b

1.81b

1.69c

±0.02

0.001

5. Viability (%)

95.0

92.5

97.5

95.0

95.0

92.5

95.0

92.5

97.5

97.5

±0.80

0.82

6. *EPEI

224

247

246

251

256

256

260

269

293

316

1.Body weight (g)

2. Weight gain (g)

3.Feed intake(g)

4.Feed conversion

a, b ....= Means in the same row differently superscripted are significantly different (P≤0.05)
*EPEI = European Production Efficiency Index (at the end of experimental period)=

Live body weight (kg) x Livability (100-% mortality)
------------------------------------------------------------------ X 100.
Production period (days) x Feed conversion ratio
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Table (4): Effect of treatments on slaughter characteristics and rectal temperature.
Carcass
(%)

Liver
(%)

Gizzard
(%)

Heart
(%)

Total edible parts
(%)

Abdominal fat
(%)

T1 (Control)

73.9

2.1

1.5

0.58

78.07

1.74

41.2abc

T2 (Vit. C)

75.9

1.9

1.4

0.49

79.66

1.33

41.6a

T3 (Vit. E)

74.2

2.1

1.3

0.50

78.09

1.47

41.4ab

T4 (Enz.)

74.7

2.0

1.5

0.54

78.82

1.68

41.4ab

T5 (Ros.)

74.5

2.0

1.1

0.59

78.16

1.15

41.1abc

T6 (Mint)

74.9

2.2

1.4

0.49

78.99

1.23

41.5a

T7 (C+ E)

74.6

2.2

1.5

0.51

78.87

1.03

41.4ab

T8 (C+ E + Enz.)

75.6

2.0

1.6

0.53

79.76

1.60

41.3ab

T9 (C+ E + Enz.+ Rros.)

75.9

1.8

1.5

0.49

79.75

1.32

40.9bc

T10 (C+ E + Enz.+ Rros.+ Mint)

77.1

1.9

1.2

0.48

80.67

1.18

40.8c

SEM

±0.28

±0.06

±0.05

±0.01

±0.24

±0.06

±0.06

0.2

0.9

0.4

0.7

0.18

0.09

0.02

Treatments
(supplement/kg diet)

P value

a, b ....= Means in the same column differently superscripted are significantly different (P≤0.05)
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Rectal temp.
(ºC)

Table (5): Effect of the experimental treatments on some blood plasma constituents.

Items

Cont.

Vit. C

Vit. E

Enz.

Ros.

Mint

C+ E

C + E+ Enz.

(T1)

(T2)

(T3)

(T4)

(T5)

(T6)

(T7)

(T8)

C + E+ Enz+
Ros.

C + E+ Enz+ Ros.+
Mint (T10)

SEM

P value

( T9)
Total protein (g/dl)

4.98

4.53

4.13

4.58

4.05

4.30

4.60

3.95

4.83

4.23

±0.09

0.19

Albumin (g/dl)

2.90ab

2.53bc

2.28c

2.58abc

2.38bc

2.45bc

2.48bc

2.10c

3.13a

2.63abc

±0.07

0.02

Globulin (g/dl)

2.08

2.00

1.85

2.00

1.68

1.85

2.13

1.85

1.70

1.60

±0.07

0.82

A/G ratio

1.51

1.26

1.26

1.47

1.67

1.34

1.17

1.17

1.85

1.76

±0.08

0.48

Glucose (mg/dl)

105

103

103

108

101

104

102

103

103

101

±0.64

0.54

Cholesterol (mg/dl)

107

118

115

112

118

116

112

114

111

109

±1.86

0.95

Urea (U/ml)

5.75

4.50

5.50

4.25

5.00

5.00

4.50

4.00

4.75

5.50

±0.19

0.42

Creatinine (mg/dl)

0.55

0.53

0.54

0.54

0.37

0.60

0.51

0.60

0.59

0.59

±0.02

0.33

Uric acid (mg/dl)

4.00

4.23

3.25

4.00

3.58

3.10

3.70

3.98

3.70

4.20

±0.11

0.25

a, b ....= Means on the same row differently superscripted are significantly different (P 0.05).
SEM = Standard error of means
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Table (6): Input / output analysis and economic efficiency as affected by different treatments
Treatments
(supplement/kg diet)

Final BWG

FI/chick

Price/kg feed

Feed cost/chick

Feed cost/kg
BWG ($)

(g)

(kg)

($)

($)

T1 (Control)

1954

3.93

0.669

2.633

1.347

100.0

T2 (Vit. C)

2097

4.01

0.673

2.700

1.288

95.6

T3 (Vit. E)

2008

3.89

0.671

2.611

1.272

94.4

T4 (Enz.)

2107

4.07

0.680

2.768

1.300

96.5

T5 (Ros.)

2072

3.87

0.701

2.712

1.309

97.2

T6 (Mint)

2156

4.07

0.699

2.846

1.320

98.0

T7 (C+ E)

2164

4.15

0.675

2.802

1.295

96.1

T8 (C+ E + Enz.)

2257

4.24

0.685

2.904

1.287

95.6

T9 (C+ E + Enz.+ Ros.)

2242

4.05

0.716

2.899

1.293

96.0

T10 (C+ E + Enz.+ Ros.+ Mint)

2259

3.81

0.734

2.796

1.238

91.9

cost/kg BWG

N.B: Total price for feeds was calculated according to the price of different ingredients available in Palestine at experimental time
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Relative feed

5- SUMMARY
The growth trial of the present study was conducted at a private sector
poultry farm at Deir al Balah, middle governorate, during the period of
August to October 2010, while, slaughter test and blood plasma
measurements were done at Faculty of Agriculture-Al-Azhar University,
Gaza strip, Palestine.
The aim of this study was to assess the effects of dietary supplements
of each of vitamin C,vitamin E, commercial enzyme mixture (thermo stable
endo-1,4-beta-xylanase),

rosemary

(Rosmarinus

Officinalis

L.)and

peppermint (Mentha piperita L). Either alone or in combinations in broiler
diets during hot summer season. Parameters measured were: growth
performance, carcass traits,some blood plasma constituents and economics
of production.
In this study, four hundred one-day-old unsexed Cobb chicks were
randomly distributed among 10 experimental groups of 40 chicks each in
four replicates, to assess the effects of each of the previous dietary
supplements in broiler diets. The average initial live body weights of
different groups were nearly similar.

The experimental diets were in the following order:
Treat. 1: wheat-corn-soybean meal diet (control).
Treat. 2: control + 200 mg Vit. C/kg diet.
Treat. 3:control + 60 mg Vit. E/kg diet.
Treat. 4: control + Enz. mixture (Econase 0.1 gm/kg diet).
Treat.5: control + 1% ground rosemary leaves
Treat.6: control + 1% ground mint leaves.
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Treat.7: control + 200 mg vitamin C+ 60 mg vitamin E/kg diet.
Treat.8: control + 200 mg vitamin C+ 60 mg vitamin E+ 0.1 g Econase /kg
diet.
Treat.9: control + 200 mg vitamin C+ 60 mg vitamin E+ 0.1 g Econase
+10 g ground rosemary leaves/kg diet.
Treat.10: control + 200 mg vitamin C+ 60 mg vitamin E+ 0.1 g Econase
+10 g ground rosemary leaves+ 10 g ground mint leaves/kg diet.

The results obtained could be summarized as follows:

1. Addition of 200 mg Vit. C/ kg diet (T2) or 1% ground mint leaves
(T6) or any of the following combinations 200 mg Vit. C + 60 mg Vit. E+
Enz. mixture (T8) or 200 mg Vit. C + 60 mg Vit. E+ Enz. mixture + 1%
ground rosemary leaves(T9)or 200 mg Vit. C + 60 mg Vit. E+ Enz. mixture
+ 1% ground rosemary leaves + 1% ground mint leaves(T10) resulted in
better (P≤ 0.05) body weight gain values than the control during hot
summer months.

2. During the total period (0 to 6 weeks of age), all additives gave
almost similar or increased feed intake as compared to the control, except
the combination of C + E+ Enz+ Ros.+ Mint (T10), which resulted in lower
(P≤ 0.05) feed intake as compared to the control (3808 vs. 3930 gm,
respectively). From 0 to 6 weeks of age, there were no significant
differences in feed conversion values between the control and the
treatments, except for 1% ground rosemary leaves (T5), and the
combinations of C + E+ Enz. (T8), C + E+ Enz+ Ros. (T9) and C + E+
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Enz+ Ros.+ Mint (T10), which were better (P≤ 0.05) than the control . The
best value was for T10 which improved feed conversion by 16.34% as
compared to the control.

3. The viability (%) was within the normal range with no clear trend.
All supplements improved European Production Efficiency Index (EPEI) from
247 for T2 to 316 for T10 vs. 224 for the control.

4. Applying vitamin C (T2), C + E+ Enz. (T8), C + E+ Enz+ Ros.
(T9) and C + E+ Enz+ Ros.+ Mint (T10) gave the best values for empty
carcass ( 75.6 – 77.1 vs. 73.9% for the control) and total edible parts (79.66
– 80.67 vs. 78.07 % for the control). Abdominal fat percentages were less
for the treatments compared to the control, the values ranged between 1.031.68 % for the treatments vs. 1.74% for chicks received control diet.

5. Body temperature of control group was not significantly
(P>0.05) different from other treatments, while there were significant
(P≤0.05) differences within the treatments. The highest body temperature
was for vitamin C (T2), while the least values were for C + E+ Enz+ Ros.
(T9) and C + E+ Enz+ Ros.+ Mint (T10), where the values were 41.6 vs.
40.9 and 40.8 ºC, respectively.
6. Most of blood plasma constituents were not influenced
significantly by different supplements as compared with the control. The
obtained results of plasma urea, creatinine and uric acid indicated that the
tested supplements had no deleterious effects on kidneys function.
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7. Results showed that all additives decreased feed cost/kg BWG ($) as
compared to the control. Birds fed on diet supplemented with a
combination of C + E+ Enz+ Ros.+ Mint (T10) showed the lowest cost to
produce meat.
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6. CONCLUSION AND RECOMMENDATION
Based on the previous results, it could be concluded that
under the conditions of this experiment, addition of any of the
following combinations 200 mg Vit. C + 60 mg Vit. E+ Enz. mixture
(T8) or 200 mg Vit. C + 60 mg Vit. E+ Enz. mixture + 1% ground
rosemary leaves(T9) or 200 mg Vit. C + 60 mg Vit. E+ Enz. mixture +
1% ground rosemary leaves + 1% ground mint leaves(T10) may be
beneficial during hot summer months to get best growth performance,
net revenue and relative economic efficiency (Ecn. E) as compared
with the control.

It could be recommended for further studies to test the effect of
other feed supplements abundant in Palestinian territories that could
act as growth promoters either under normal conditions or under high
ambient temperatures conditions.
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بعض الدراسات الغذائية للتغلب على تأثير اإلجهاد الحراري على دجاج التسمين

رسالة مقدمة من

رمزي عبد العزيز عبد اهلل بشير
بكالوريوس العلوم الزراعية (قسم اإلنتاج الحيواني وصحة الحيوان)
كلية الزراعة – جامعة النجاح الوطنية – نابلس – فلسطين1991م
كجزء من متطلبات الحصول على درجة الماجستير في العلوم الزراعية
( إنتاج حيواني ودواجن )
قسم اإلنتاج الحيواني والدواجن  -كلية الزراعة والبيئة
جامعة األزهر – غزة
فلسطين
2112

جامعة األزهر  -غزة

جامعة القاهرة ج.م.ع

رمزي عبد العزيز عبد اهلل بشير

بعض الدراسات الغذائية للتغلب على تأثير اإلجهاد الحراري على دجاج التسمين
لجنة اإلشراف:

األستاذ الدكتور /حاتم عايش الشنطي
أستاذ اإلنتاج الحيواني-كلية الزراعة – جامعة األزهر -غزة – فلسطين

األستاذ الدكتور/عادل زكي محمد سليمان
أستاذ تغذية الدواجن -كلية الزراعة – جامعة القاهرة -مصر

الدكتور /أحمد محمد عبدالخالق
باحث أول تغذية الدواجن -معهد بحوث اإلنتاج الحيواني-وزارة الزراعة– مصر

ين أُوتُوا ا ْل ِع ْلم َدرج ٍ
خ ِبير "
ون َ
ات َواللَّ ُه ِب َما تَ ْع َملُ َ
آم ُنوا ِمن ُك ْم َوالَّ ِذ َ
" َي ْرفَ ِع اللَّ ُه الَّ ِذ َ
َ ََ
ين َ
سورة المجادلة اآلية رقْم 11

الملخص العربي
(بعض الدراسات الغذائية للتغلب على تأثير اإلجهاد الحراري على دجاج التسمين)

تم اجــراء التجربة المزرعية في مـزرعة خـاصة في دير البلح  -المحـافظة الوسطى
خالل الفترة اغسطس -أكتوبر  ،0202بينمـا اجري اختبـار خصائص الذبيحـة و تحاليل بـالزما
الدم في كلية الزراعة -جامعة االزهر -فلسطين.
هدفت الدراسة الى تقييم تأثير بعض االضافات الغذائية :فيتامين ج  ،فيتامين هـ ،
مصدرلألنزيم التجاري ( 4 ،0بيتا جلوكانيز ثابت حراريا) ،مسحوق اوراق حصا اللبان و
مسحوق اوراق النعناع ســواء منفردين او في توليفـات على االداء اإلنتـاجي لدجـاج التسمين
صيفا ،و على صفات الذبيحة ،بعض مكونات بالزما الدم و اقتصاديات االنتاج.
تم تقسيـم  422كتكوت عمر يوم – غير مجنسة  -من سـاللة كب على  02معامالت
تجريبية ذات  42كتكوت /معاملة ( 4مكررات).
كانت المعامالت الغذائية على النحو التالي:
معاملة  :0عليقة قمح-اذرة-كسب فول صويا بدون اضافات مدروسة (مقارنة)
معاملة :0عليقة مضاف اليها  022مللجم فيتامين ج /كجم
معاملة  :3عليقة تحتوي  02مللجم فيتامين هـ /كجم
معاملة  :4عليقة تحتوى األنزيم التجاري ( )Econaseبمعدل  2،0جم /كجم
معاملة  :5عليقة تحتوى %0مسحوق اوراق حصا اللبان
معاملة  :0عليقة تحتوى %0مسحوق اوراق النعناع
معاملة :7عليقة مضاف اليها  022مللجم فيتامين ج  02 +مللجم فيتامين هـ  /كجم
معاملة :8عليقة مضاف اليها  022مللجم فيتامين ج  02 +مللجم فيتامين هـ Econase+
بمعدل 2،0جم /كجم
معاملة  :9عليقة مضاف اليها  022مللجم فيتامين ج  02 +مللجم فيتامين هـ Econase+
بمعدل  2،0جم  02 +جم مسحوق اوراق حصا اللبان /كجم

معاملة :02عليقة مضاف اليها  022مللجم فيتامين ج  02 +مللجم فيتامين هـ Econase+
1

بمعدل  2،0جم  02 +جم مسحـوق اوراق حصـا اللبان 02 +جم مسحـوق أوراق النعنـاع
/كجم

يمكن تلخيص النتائج المتحصل عليها على النحو التالى:

 .0إضافة  022مللجم فيتامين ج  /كجم عليقـة (معاملـة  ، )0أو مسحوق اوراق النعناع بمعـدل
 %0للعليقـة ( معاملة  )0أو اي من التوليفات التالية  022مللجم فيتـامين ج  02 +مللجـم
فيتامين هـ  Econase +بمعـدل 2،0جم  /كجم (معاملة  ، ) 8أو 022ملجم فيتـامين ج 02 +
ملجم فيتامين هـ  Econase+بمعدل  2،0جم  02 +جم مسحوق اوراق حصا اللبان /كجـم
(معاملة  )9أو  022مللجم فيتامين ج  02 +مللجم فيتامين هـ  Econase +بمعدل  2،0جـم+
 02جم مسحـوق اوراق حصـا اللبان  02 +جم مسحـوق أوراق النعنـاع  /كجـم (معاملة ،)02
كل تلك المعامالت ادت الى زيادة معنوية في معدالت النمو مقارنة بعليقة الكونترول.

 .0خالل فترة التجربة الكلية ادي استخدام االضافات المدروسة لنتائج مشابهة او أعلى بالنسبة
الستهالك الغذاء مقارنة بعليقة الكونترول ،فيما عدا عليقة  02التي اعطت استهالكا اقل للغذاء
( 3828مقابل 3932جم) مقارنة بعليقة الكونترول .و خالل فترة الدراسة لم تسجل اختالفات
معنوية بين معامالت االضافات و الكونترول بالنسبة لمعامـالت تحويل الغذاء .غير ان اضافة
حصا اللبان (معاملة  ) 5او التوليفات في معامالت  02 ، 9 ، 8كانت افضل من الكونتـرول ،و
كان افضلها المعاملة  02والتي ادت لتحسين مقداره  %00.34في معامل تحويل الغذاء عن
مجموعة الكونترول.
 .3النسبة المئوية لحيوية الدجاج كانت في المستويات الطبيعية .وكل االضافات المدروسة
حسنت الدليل االوربي لكفاءة االنتاج من  047لمعاملة اضافة فيتامين ج الى  300للمعاملة
العاشرة (كل االضافات) مقابل  004لمعاملة المقارنة.
 .4اضافة  022ملجم فيتامين ج  /كجـم عليقة (معاملة  ،)0و  022مللجم فيتامين ج 02 +
ملجم فيتامين هـ Econase+بمعــــــدل  2،0جم /كجـم (معاملة  022 ،)8ملجمفيتامين ج +
 02مللجم فيتامين هـ  Econase+بمعدل 2،0جم  02 +جم مسحوق اوراق حصا
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اللبان /كجم (معاملة  )9أو  022مللجم فيتامين ج  02 +مللجـم فيتامين هـ Econase +
بمعـدل 2،0

جم  02 +جم مسحـوق اوراق حصـا اللبـان  02 +جـم مسحـوق أوراق

النعنـاع /كجم (معاملة  ، )02كل تلك المعامالت ادت ألعلى نسبـة مئوية للذبيحـة (-75.0
 77.0مقابل  %73.9للمقارنة )  ،و كذلك أعلى نسبـة مئوية لألجزاء الكلية المأكولة
( %82.07-79.00مقابل  %78.27للمقارنة) .النسب المئوية لدهن البطن كانت اقل في
المعامالت التجريبية مقارنة بالكونترول و تراوحت بين  % 0.08- 0.23للمعامالت
التجريبية مقارنة مع  %0.74لمجموعة المقارنة.
 .5لم تختلـف درجــات حـرارة المستقيم معنويا بين معامـالت الدراسـة الكليــة  ،بينما اختلفـت
تلك القيـم بين معامـالت االضـافات  ،حيث اعطـت معاملـة اضافة  022مللجم فيتامين ج /
كجم عليقة (معاملة  )0أعلى قيم لدرجات حرارة  ،بينما أقل قيم كانت لمعاملتى 022مللجم
فيتامين ج  02 +مللجم فيتـامين هـ  Econase +بمعدل  2،0جم  02 +جـم مسحـوق
اوراق حصا اللبان /كجم (معاملة  )9أو  022مللجم فيتامين ج  02 +مللجم فيتامين هـ
 Econase+بمعدل  2،0جم  02 +جم مسحوق اوراق حصا اللبـان  02 +جم مسحـوق
أوراق النعنـاع  /كجم ( معاملة  ) 02حيث تراوحـت القيم بين  40.0مقابل  42.9و
º42.8م.
 .0لم تتأثر معظم قياسات بالزما الدم بعامالت الدراسة ،و اشارت نتائج قياسات اليوريا،
الكرياتنين و حمض اليوريك ان االضافات لم يكن لها تأثير سلبي على وظائف الكليتان.
 .7انخفضت تكلفة الغذاء الالزم النتاج كجم زيادة وزنية و تحسن العــائد المــادي و كـــذلك
الكفــاءة االقتصاديــة و الكفـــاءة االقتصاديـة النسبيـة عنـــد استخــدام االضـافـات مقارنــة
بالكونترول  .حققـت معاملة  022مللجم فيتامين ج  02 +مللجم فيتامين هـ Econase +
بمعدل  2،0جم  02 +جم مسحــوق اوراق حصا اللبان  02 +جم مسحــوق أوراق
النعناع /كجم (معاملة  )02أعلى عائد مادي ( )%05.0+و الكفاءة االقتصادية النسبية
( )%07+مقارنة بالكونترول.
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الخالصة و التوصيات
بناءا على النتائج السابقة فانه يوصي بإضافة أي من التوليفات التالية لتحسين االداء
اإلنتاجي لدجـاج التسمين و زيادة العائد االقتصـادي أثنـاء تربيـة دجــاج التسميـن صيفـا
 022مللجم فيتامين ج  02 +ملجم فيتامين هـ  Econase +بمعدل  2،0جم  /كجم
(معاملة  022 ، ) 8ملجم فيتامين ج  02 +مللجم فيتامين هـ  Econase +بمعدل  2،0جم
 02 +جم مسحوق اوراق حصا اللبان /كجم (معاملة  ) 9أو  022مللجم فيتامين ج 02 +
مللجم فيتامين هـ  Econase +بمعدل  2،0جم  02+جم مسحوق اوراق حصا اللبان02+
جم مسحوق أوراق النعناع/كجم (معاملة .)02
يوصي باختبار المصادر األخرى لإلضافات و خاصة الطبيعية المصـدر التي
تتواجد في األراضي الفلسطينية و التي تعمل كمنشطات للنمو سواء تحت ظروف إنتاج
لحم دجاج التسمين تحت الظروف الطبيعية أو تحت ظروف الحرارة المرتفعة خالل فصل
الصيف.
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