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SUMMARY

drinking water on growth performance, physiological measurements, carcass traits, carcass

chemical composition, intestinal microbial and economic efficiency of broiler chicks during the
period of 22 to 42 days of age under Egyptian condition. A total number of 270 of Cobb broiler chick one day
old were randomly assigned to six groups and fed a basal diet through the experimental period. The groups
T1 (control), T2, T3, T4, T5 and T6 were fed ad libitum, fasting 8 hours, addition of 6% acetic acid, fasting 8
hours with addition of 6% acetic acid, addition of 8% acetic acid and fasting 8 hours with addition of 8%
acetic acid, respectively. The highest (P<0.05) final weight and weight gain were recorded for T5 group.
While group T2 showed the lowest (P<0.05) value. The highest (P<0.05) averages of daily feed intake were
reported by T1, T5 and T3 groups. While, group T2 had (P<0.05) the lowest daily feed intake. The best feed
conversion ratio (P<0.05) was recorded by the groups T2 and T4. Mortality rate was significantly the highest
for the control. Blood serum traits are significantly affected by feeding dietary treatments within normal rage.
Dressing carcass weight of T5 birds was significantly the highest compared to T2. Abdominal fat weight was
significantly the highest for the control. The total bacteria account was (P<0.05) higher in birds treated acetic
acid and the coliform bacteria was significantly lower. European production efficiency factor (EPEF)
increased significantly for all treatments except the control. These results concluded that addition of acetic
acids (6 and 8%) with feed withdrawal (8 hours at 22-42 days of age) in drinking water during summer
season have a positive effect on growth performance of broiler.

The present study evaluates the effects of feed withdrawal period and addition of acetic acid in
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INTRODUCTION

Broiler chickens have a major share in the poultry production of Egypt. Overheating can lead to many
physiological and metabolic variations in broilers that adversely impact broiler performance and immune
response. Recently, proper nutrition management has led to a protective effect against heat stress. The
dramatic improvements in growth rate, feed efficiency and meat yield of broiler chickens over the last
few decades are primarily the result of genetic selection and improved nutrition (Tallentire et al., 2016,
Zubair and Leeson 1996).

Unfortunately, along with these improvements have come unintended detrimental correlated responses
such as an increase in appetite and excessive feed intake if broiler chickens are given free access to feed
(Richards et al., 2003). Several quantitative and qualitative restricted-feeding programmers have therefore
been employed in attempts to restrict feed intake of broilers in order to reduce feeding cost and fat
deposition, improve feed efficiency, lessen the frequency of occurrence of metabolic diseases in the birds
and reduce the unfavorable effects of fat on human health (Tolkamp et al., 2005 and Zhan et al., 2007).
Feed restriction has been reported to reduce early growth, fat deposition and mortality rate and reduce the
frequency of occurrence of these health problems (Navidshad et al., 2006 and Mahmud et al., 2008).
Recent reports on feed restriction have been conflicting and have depended on factors such as the
severity, timing, and duration of restriction (Navidshad et al., 2006 and Khajali et al., 2007). Long fasting
periods after hatching have been shown to exert a strong influence on the performance of broilers (Sarica
et al., 2014, Sarlak et al., 2017), retarding growth rates and muscle growth (Havely et al., 2003), which
may be due to delayed gastrointestinal maturation (Decuypere and Bruggeman, 2007).
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Reports on the effects of skip-a-day feed removal on broiler performance have generally indicated a
reduced feed intake, weight gain and lower market weight but contradict one another on effects on feed
efficiency, mortality rate and abdominal fat deposition (Navidshad et al., 2006 and Khajali et al., 2007
and Benyi et al., 2011 and Ghazanfari et al., 2010). Depression of feed during hot hours of the day may
be helpful to reduce the metabolic heat production (Silva De and Kalubowila, 2012). Organic acids are
routinely included in diets for monogastric animals in Europe as preservative and acidifier, in order to
replace antibiotics as growth promoters and prevent or control pathogens (Papatsiros et al., 2012). The
acidifiers can modify the PH of both the feed and the animal’s digestive tract and can disrupt the normal
cell function and protein synthesis of various gut microorganisms (Bonos et al., 2011). In addition,
lowering the pH by organic acids improves nutrient absorption (Khana and Igbalb, 2016). Several studies
support the statement that dietary inclusions of acidifiers have improved growth performance in broiler
chickens (Afsharmanesh and Pourreza, 2005, Atapattu and Nelligaswatta, 2005, Moghadam et al., 2006,
Nezhad et al., 2007 and Abdel-Fattah et al., 2008). There is limited information on the response of broiler
chickens to feed removal and using acetic acid for different number of days during the week. Finally, this
study was to evaluate the effect of fasting period and addition of acetic acid in drinking water during a 22-
42days of age on growth performance, physiological measurements, carcass traits, intestinal microbial
and economic efficiency under the Egyptian conditions of Cobb broiler.

MATERIALS AND METHODS

This study was carried out at the Poultry Experimental Station, Faculty of Agriculture, Al-Azhar
University, Nasr City, Cairo, ARE This study was investigated the effect of feed withdrawal and addition
of acetic acid in drinking water on growth performance, physiological measurements, carcass traits,
carcass chemical composition, intestinal microbial and economic efficiency of Cobb broiler during the
period from 22 to 42 days of age under Egyptian summer season condition. The experimental were
carried out during the period from 20/6/2018 to 3/8/2018 in summer season. A total number of 270 one
day old unsexed chicks were randomly distributed at one day of age into 6 experimental groups of three
replicates containing 15 birds each. The control group (T1), T2, T3, T4, T5 and T6 were fed ad libitum,
feed withdrawal (FW) 8 hours from (9.00AM-5.00PM) only, addition of acetic acid (6%) in water only,
(FW) 8 hours from (9.00AM-5.00PM) with addition of acetic acid (6%) in water, addition of acetic acid
(8%) in water only and (FW) 8 hours from (9.00AM-5.00PM) with addition of acetic acid (8%) in water,
respectively.

Chicks and management:

The average temperature and relative humidity (RH) of pens were daily measured and was recorded
(36 C° at 12:00PM - 25 C° at 12:00AM and 52-70% RH) as an average during the experimental period
from 20/6/2018 to 3/8/2018 in summer season. The pens were provided with continuous lighting, and
naturally ventilated by windows adjustment. The pens were cleaned, fumigated with formaldehyde
solution, and washed prior to the commencement of experimental of work. The pens were equipped with
manual plastic feeders and drinkers of capacity had been used. Vaccination program was applied during
the experimental period; the conditions of housing and management of birds for all groups were similar
during the experimental period. All birds were healthy and clinically free from disease.

Experimental diets:

The experimental diets tabulated in Table (1). The requirements of chickens and composition of diets
were calculated according to (Guide Cobb 500, 2018) and (NRC, 1994).

Collected data and measurements growth performance:

Average initial weight of chick one day old, live weight, weight gain, feed intake, feed efficiency and
mortality were recorded weekly.

Blood constituents:

At the end of the experiment two birds from each pen were bled by cutting the carotid artery and
blood was taken. Blood samples were taken at 6 weeks of age in tubes not contained anticoagulant for
separate serum by centrifugation at 3000 rpm for 15 minutes and stored at (-20° C) until analysis. Total
protein, albumin, globulin, total cholesterol, low density lipoprotein (LDL), high density lipoprotein
(HDL), total lipids, triglyceride, AST and Igg were determined using kits purchased from the agent of
DiaSys Diagnostic System GmbH and measuring by spectrophotometer (Model 722 GRATING),
following the same steps as described by manufactures.

100



Egyptian J. Nutrition and Feeds (2020)

Table (1): Composition and calculated analysis of experimental diets of broiler chicks.

Diets of broiler chick

Ingredient Starter Grower Finisher
(1-10 day) (11-22 day) (23-42 day)
Ground yellow corn 8.8% 60.25 63.225 64.265
Soybean meal 44% 30.14 28.54 26.50
Corn gluten meal 60% 4.23 1.90 1.80
Sunflower oil 1.265 2.55 3.74
Dicalcium phosphate 1.64 1.47 1.50
Limestone 1.155 111 111
Premix” 0.30 0.30 0.30
Sodium Chloride (NaCl) 0.45 0.45 0.45
DL-methionine 0.26 0.235 0.195
L-lysine-HCI 0.28 0.21 0.14
Threonine 0.03 0.01 0.00
Total (Kg) 100 100 100
Calculated analysis
Crude protein% 22.02 20.00 19.01
ME. cal/Kg feed 3007 3088 3168
Calcium% 0.90 0.84 0.84
Available P.% 0.45 0.42 0.42
Lysine% 1.33 1.19 1.07
Methionine% 0.62 0.56 0.50
Methionine + Cysteine% 0.98 0.89 0.82

*each 3 Kg contain: 12000000 IU vit. A; 2000000 IU vit. D3; 10000mg vit. E; 2000mg vit. K3; 1000mg vit. Bl;
5000mg vit. B2; 1500mg vit. B6; 10 mg vit. B12; 30000 mg Nicotinic acid;, 1000mg Folic acid; 10000 mg vit.
Pantothenic acid; 50 mg vit. Biotin; 50000 mg Zn; 60000 mg Mn; 30000 mg Fe; 10000 mg Cu; 1000 mg I; 100 mg
Se and Co 100 mg.

Body temperature and respiration rate:

Within each treatment, 9 birds from each replicate were taken weekly for measuring skin temperatures
(St) and respiration rate (Rr). These sets of measurements were taken in the same day every week in each
replicate during the experiment time. The measurements were performed twice a day at (12:00 pm) and
(12:00 am). Electronic thermometers with 0.1°C resolution were used at a time for measuring skin
temperature by inserting the probe was put in contact with the skin under the right wing for one minute.
Respiration rate (Rr) was measured by counting the movements of body wall for one minute.

Microbial population:

Using a sterile glass or plastic container the intestine samples were collected under complete aseptic
conditions. Sample containers were opened immediately before collection and close immediately after
collection. The collected samples were placed in a cooler box with ice packs (4-10 °C) and immediately
transported to the laboratory to be tested bacteriologically within a time limit. Both of total viable count
was performed using pour plates technique and total coliform counts were determined using spread plate
method described by (Quinn et al., 1994).

Carcass characteristics:

At the end of experiment, birds were deprived from the feed for 12 hours and individually weighed. A
slaughter test was performed on 36 birds including 3 bird male and 3 females from each group, whose
body weight was closest to the group mean. Birds were weighed before slaughter. Birds were allowed to
bleed freely (2min) and reweighed to obtain blood weight. Feathers were plucked manually. Birds were
then weighed to obtain feather weight. Carcass were eviscerated by hand and individually reweighed after
the removal of head, neck, shanks, viscera, and giblets (liver, heart and gizzard) to obtain the dressed
weight. The small intestine was individually measured in length for each carcass.

Diets and carcass chemical composition:

Determination of moisture, crude protein, ether extract, ash and nitrogen free extract (NFE by
difference) were carried out in the diet and meat according to standard method of the association of
official analytical chemists (AOAC, 2012).
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Economics of production:

At the end of the experimental period (42 days), the European Efficiency Factor (EEF) was calculated,
by the following equation (Abbas et al., 2006).

EPEF =100 * [BW (Kg) * viability (%)]/ [Age (days) * FCR]
Statistical analysis:

Data analysis was performed using SPSS software program package (SPSS, 2001). All data were
analyzed based on a completely randomized design using one-way ANOVA. All percentages were first
transformed to arcsine to approximate normal distribution before ANOVA. Data were presented as means
+ standard error (Means + SE).When the treatment effect was significant at p<0.05, Duncan's multiple
range test was applied to identify significant differences among groups, (Duncan, 1955). All statements of
significance are based on testing at p<0.05.

RESUILTS AND DISCUSSIONS

Growth performance:

Summarized in Table (2) is the average of initial weights at the start of the experiment (one day of
age). Insignificant differences among the experimental groups indicating the random distribution of

Table (2): Effect of different treatments on growth performance of broiler chickens at 42 days of
age (Means = S E).

Treatment
(T1) (T2) (T3) (T4) (T5) (Te6) Sig.
ltem control (FW) 8hr  addition of addition of addition of addition of
F8 A.A 6% A.A 6%+ A.A 8% A.A 8%+
ADG6 (FW) 8hr ADS8 (FW) 8hr
ADG6F8 ADSF8
Initial weight (g) per N.S
bird
41.70 41.82 41.83 41.72 41.80 41.84 *
Final live body +0.07 +0.09 0.1 +0.12 +0.07 +0.11
weight 2138.12 % 2094.48> 215837  2132.43%c 2186.16% 2120.982°
(FLBW) (g) per bird +30.28 +23.99 +22.19 +19.56 +32.72 +16.00 *
Live body weight 2096.34 ¢ 2052.65"  2116.54%  2090.70%° 2144.35% 2079.1430¢
gain +30.23 +23.94 +22.15 +19.58 +32.67 + 16.00 *

(LBWG)(g) per bird
3903.662 3675.00° 3875.66° 3763.00° 3880.332 3763.33°

Feed intake (FI) (g) +6.48 +37.44 +15.81 +17.09 +20.88 +12.44
per bird 1.862 1.79¢ 1.83P 1.80¢d 1.81¢ 1.81¢

+0.006 +0.005 +0.005 +0.005 +0.005 +0.005
Feed conversion ratio 8.892 0.00b 0.00b 0.00° 2.22@b 0.00P
(FCR) +5.87 +0.00 +0.00 +0.00 +2.22 +0.00

Mortality%

a,b,c,d,e Means the same raw have the different superscript are significantly different (P<0.05).
S.E: Meaning standard error. N.S: non-significant.

individuals among treatment groups at the experimental start. The highest (P<0.05) final weights and
weights gain were recorded by the T5 followed by the other treatment groups (T3, T1, T4 and T6), which
the differences between them were insignificant. Group T2 had the lowest (P<0.05) final weights and
weights gain. Averages final weights for other groups lay between the higher and lowest final body
weight groups. Improvement of weight gain was observed by addition of acetic acid, this may either be
because organic acids lower chyme pH which increases pepsin activity. The peptides arising from pepsin
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proteolysis leads to release of hormones gastrin and cholecystokinin, which also helps to improve growth
as a result to increase protein digestion (Gauthier, 2002). The highest (P<0.05) averages of daily feed
intake (g/bird) were reported by T1, T5 and T3 followed in a significant (P<0.05) decreasing order by the
T6, T4 and T2 groups, respectively. Group T2 had (P< 0.05) the lowest daily feed intake records, due to
the increase in the fasting time and mechanism of action for acetic acid which decreased cumulative feed
intake (Adil et al., 2011). The averages of FCR for the groups T2 and T4 were improved significantly by
increasing fasting time compared to the other groups. The mortality rate was the highest significantly for
T1 followed by T5 compared to the other groups, this result is may due to many reasons like high
temperatures or by accidents.

Blood serum parameters:

Tabulated in Table (3) is the total blood serum protein (g/dl) and the records were within normal range
and the higher numerical value was recorded by groups T5 (addition of 8% acetic acid). The lowest value
was recorded by group T2 which suffered a fasting period (8 hours). Birds fed the other treatments
showed intermediate values compared to the highest and the lowest value. This result is may be due to
effect of fasting on blood constituents. Concerning total serum albumin levels (g/dl), T1 (control)
achieved highest significant values compared to the other treatments. Total serum globulin levels were
(P< 0.05) the highly for T1 and T5 compared to T2 record. The lowest value and the differences between
(T1 and T5) or (T2) and other treatments were insignificant. These results may be due to acetic acid
which stimulates globulin production, where it considers a source of antibody production. An increase of
globulin level in the serum is a good indicator of immune responses (Griminger and Scanes, 1986). The
total serum cholesterol levels and LDL (mg/dl) were significantly increased for T1 (control) compared to
T4 and T6 groups. HDL values were significantly decreased for T1lcompared to T6 and T5 groups. The
dietary feed withdrawal and addition of acetic acid seemed to have significant effects on total serum
cholesterol and LDL which were decreased by feed withdrawal and acetic acid addition. Acetic acid has
an effect on microbial population and may be increased positive bacteria that depressed total serum
cholesterol and LDL. May be lactic acid bacteria, like Lactobacillus, Bifidobacterium and Enterococcus,
which have been suggested to lower cholesterol levels by different mechanisms (Bordoni et al., 2013).
Furthermore, the highest total serum lipids (P<0.05) records were obtained by the groups T1 (control)
followed by decreasing order by T3 and T5. The lowest values recorded by groups T2, T4 and T6. the
highest values of total serum triglycerides (P<0.05) recorded by groups T1 (control) followed by
decreasing order by T5 and T3. The lowest values (P<0.05) was obtained by the other groups. In general,
fasting and addition of acetic acid have significant effects on total lipids and triglycerides where research
showed that acetic acid inhibits the expression of lipogenic genes for acetyl-CoA carboxylase (ACC) and
fatty acid synthase (FAS) via AMP-activated protein kinase (AMPK)/ carbohydrate responsive element-
binding protein, resulting reducing body fat deposition in rats (Yamashita et al., 2007). In addition, acetic
acid downregulates ATP citrate lyase (ATP-CL), FAS, and ACC gene expression via sterol regulatory
element-binding protein-1 (SREBP-1), thereby decreasing serum triglyceride (TG) levels in
hyperlipidemia rats (Fushimi et al., 2006). Serum AST values were significantly decreased due to feed
withdrawal or addition of acetic acid. The highest values recorded by groups T1 (control). The lowest
values recoded by the T6. Acetic acid can reduce the inflammatory response by decreasing the expression
of cytokines including interleukin 6 and tumor necrosis factor a. Additionally, acetic acid alleviated the
liver injury by decreased the level of aspartate aminotransferase. Therefore, the hypotheses that acetic
acid could decrease the inflammatory response by increasing the expression of tripartite motif containing
protein (TRIM) 40 (Yang et al., 2019).

The values of Igg (g/L) was within normal range and the control group T1 was significantly higher
value of Igg than the other groups. GroupT2 had a lower value of Igg and the differences among (T1 or
T2) and the other treatments were insignificant. The withdrawal of feed or addition of acetic acid, 1gg
levels in the serum decreased as a result of increased immunity and may reduce inflammation (Lakos et
al., 2008).
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Table (3): Effect of different treatments on blood serum of broiler chickens at 42 days of age
(Means £ SE).

Treatment
(T1) (T2) (T3) (T4) (T9) (T6)
Item control (FW) 8hr  addition of  addition of  addition of  addition of
F8 AA6%  AAG6%+  AA8%  AA8%+  Sig.
AD6 (FW) 8hr ADS (FW) 8hr
ADGF8 ADSF8
Total protein (g 5.75 4,95 5.48 5.09 5.77
/d1y +0.47 +0.14 +0.23 +0.35 +0.09 5012010 NS
Albumin (g dl) 3.282 2.51b 2.74b 2.40b 2.75b 277 .
g +0.35 +0.06 +0.12 +0.08 +0.04 +0.19
. 2294 1.51° 2.13% 2.00% 2.20° 2.02% .
Globulin (g /d1) +0.34 +0.06 +0.18 +0.21 +0.20 +0.19
Total cholesterol 172.00°  159.50% 163.66% 141.00° 162.66 140.66° .
(mg/dI) +923  +12.99 +9.13 +4.61 +8.96 +4.80
ﬁ;ﬂgg‘igf;w 52.83c  57.66'™ 58.66" 60.00b 64.00% 71.662 .
(HDL) (ma/dh +3.72 +1.45 +2.02 +3.78 +1.15 +1.76
:'io(‘;" fgt';?%_m) 83962  70.43% 72.50% 50.80" 65.80% 37.40° .
(n':g? i +7.80 +12.99 +7.33 +3.01 +9.40 +4.015
Total lipids (g 658.85%  586.30"¢  642.43%® 55841  613.25%  550.85¢
/dl) +6.55 +38.39 +7.68 +5.83 +31.66 +4.24
Triglycerides 176.00 2 157.00° 162.50 151.00° 164.33 158.00 © .
(mg/dl) +3.46 +5.56 +3.75 +9.81 +3.84 +5.13
4333°  41.66® 38331 36.66 37330 35.66 ¢ .
AST (UIL) +1.76 +1.20 +1.76 +1.76 +1.45 +1.45
199 (@/L) 15,552 12.80° 15.15 @ 13.26 % 15.2 13402
99 9 +0.25 +0.46 +0.66 +0.70 +0.23 +1.93

a,b,c,d,e Means the same raw have the different superscript are significantly different (P<0.05).
S.E: Meaning standard error. N.S: non-significant.

Temperature and respiration:

Results of Tables (4 and 5) indicated that no significant difference was observed among groups in
terms of skin temperature and respiration rate during 1, 2 and 3 weeks of age. In 4, 5 and 6 weeks of age,
skin temperature was significantly increased for control groups (T1) compared to the groups of feed
withdrawal and the differences between (T1) and groups treated with acetic acid were insignificant. These
results may be due to increased heat load for control group (Whitehead and Keller, 2003).

Carcass characteristics:

The analysis of variance in Table (6) showed that the gizzard, liver and heart weights were
insignificantly affected by treatments. Significant changes were observed in dressing carcass and
abdominal fat weight (g). Dressing carcass of T5 birds was significantly the highest compared to T2 birds
and the differences among (T5 or T2) with the other treatments were insignificant. The abdominal fat
weight was (p<0.05) the higher for birds fed ad libitum (T1) compared to the other groups. These results
may be due to below the starved condition, fatty acids derived from adipose tissue are oxidized by B-
oxidation to form ketone bodies and acetate as the final products (Yamashita et al., 2001). Length of
small intestine (cm) was significantly decreased by increased time of fasting. Addition of acetic acid
increased (p<0.05) the length of intestine. These results may be due to the fact that short chain fatty acids
can stimulates gut epithelial cell proliferation, thus increase intestinal tissue weight, which will result in
changes of mucosal morphology (LeBlay et al., 2000 and Fukunaga et al., 2003).
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Table (4): Effect of different treatments on skin temperature C° during 24 hours of broiler
chickens at 42 days of age (Means + S E).

Treatment
Item (T1) (T2) (T3) (T4) (T5) (T6) Sig.
control (FW) addition addition addition addition

8hr F8 of A.A of A.A of A.A of A.A
6% AD6 6%+ 8% ADS8 8%+

(FW) (FW)
8hr 8hr
AD6F8 ADSF8
irst week 52.00 51.32 51.94 50.83 50.22 5088 |\ o
+2.51 +1.64 +2.10 +2.31 +1.78 +2.42 :
second week 57.00 56.32 56.94 55.83 55.22 5588 o
+2.51 +1.64 +2.10 +2.31 +1.79 +2.42 :
. 65.66 67.16 64.61 65.55 64.94 66.44
Third week +2.49 +2.78 +2.09 +2.62 +2.53 +330 NS
Forth week 68.97°  59.05"  63.88% 55094  6161° 50.22¢ .
+1.95 +1.76 +2.06 +1.77 +1.41 +2.10
itth week 81.38°  66.33*  73.11°  60.66® 6838  57.05¢ .
+2.66 +2.60 +3.03 +2.23 +2.55 +2.30
Sixth week 79500 67.94 76337 62.27° 7183  60.80° .
+2.75 +2.36 +3.23 +2.65 +2.64 +2.93

a,b,c,d,e Means the same raw have the different superscript are significantly different (P<0.05).
S.E: Meaning standard error.  N.S: non-significant.

Table (5): Effect of different treatments on respiration rate during 24 hours of broiler chickens at
42 days of age (Means £ S E).

Treatment
Item (T1) (T2) (T3) (T4) (T5) (Te6) Sig.
control (FW) addition addition addition addition

8hr F8 of AA of A.A of A.A of AA
6% AD6 6%+ 8% ADS8 8%+

(FW) (FW)
8hr 8hr
ADGF8 ADSF8
Eirst week 52.00 51.32 51.94 50.83 50.22 5088 <
+251 +1.64 +2.10 +2.31 +1.78 +2.42 :
Second week 57.00 56.32 56.94 55.83 55.22 5588 <
+251 +1.64 +2.10 +2.31 +1.79 +2.42 :
. 65.66 67.16 64.61 65.55 64.94 66.44
Third week +2.49 +2.78 +2.09 +2.62 +253 +330 S
Forth week 68.97  59.05*  63.88%  5504%  61.61 50.22¢ .
+1.95 +1.76 +2.06 +1.77 +1.41 +2.10
Fifth week 81.388  66.33™  7311°  60.66° 6838  57.05¢ .
+2.66 +2.60 +3.03 +2.23 +2.55 +2.30
Sixth week 7950  67.94  76.33° 62.27°  71.83%  60.80° .
+2.75 +2.36 +3.23 +2.65 +2.64 +2.03

a,b,c,d,e Means the same raw have the different superscript are significantly different (P<0.05).
S.E: Meaning standard error.  N.S: non-significant.
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Table (6): Effect of different treatments on carcass characteristics of broiler chickens at 42 days of
age (Means = S E).

Treatment
Item (T1) (T2) (FW) (T3) (T4) (T5) (T6) Sig.
control 8hr F8 addition of  addition of  addition of  addition of
A.A 6% A.A 6%+ A.A 8% A.A 8%+
AD6 (FW) 8hr ADS (FW) 8hr
ADG6F8 ADSF8
Dressing carcass (g) 1452.46% 1398.06° 1463.44%  1406.82%°  1477.60%  1403.13%® .
+13.40 +23.48 +43.78 +20.67 +14.50 +14.66
) 37.00 35.33 38.33 36.66 40.00 35.66
Gizzard (g) N.S
+1.0 +2.33 +1.20 +1.20 +2.30 +1.85
Liver (g) 52.33 51.60 51.53 51.66 52.66 52.00 NS
+1.45 +3.33 +2.14 +2.96 +4.48 +4.61 '
9.30 9.13 8.26 9.06 8.26 8.96
Heart (g) N.S
+0.35 +0.03 +0.33 +0.63 +0.23 +0.48
Abdominal fat (g) 47.008 32.00 b 36.33°P 30.00°¢ 35.00°P 29.33°¢
+0.57 +1.00 +2.60 +2.64 +0.57 +0.88
Length of small 162.33%  160.33¢  166.33%®  1g333ac  168.00°  164.66%"
intestine (cm) +1.45 +1.45 +1.45 +1.45 +2.00 +1.76

a,b,c,d,e Means the same raw have the different superscript are significantly different (P<0.05).
S.E: Meaning standard error.  N.S: non-significant.

Chemical body composition:

In Table (7) Moisture, dry matter, protein, EE and NFE percentages were not affected by treatments.
While ash was significantly affected. The lowest values recorded by T1 and T3 compared to the other
treatments which recorded the highest values. These results may be due to calcium consider component of
ash in muscle, it is known that dietary calcium is transported across the epithelial membrane of the small
intestinal by passive diffusion and active transport (Bronner 1987). Thus, there are two possible
explanations for the drinking acetic acid increasing in calcium absorption. First, the ionized calcium
concentration in the intestine is increased due to the acetic acid increases passive diffusion, also
stimulates active calcium absorption (Heaney et al., 1990).

Microbial population:

The total bacteria account of intestine was significantly (P<0.05) higher in birds that drank acetic acid as
compared with the control and feed withdrawal groups. Coliform bacteria account was significantly
(P<0.05) lower in birds that drank acetic acid (Table 8). These results may be due to organic acids have
an antimicrobial effect because they diffuse through the bacterial cell membrane, dissociate into anions
and protons, and eventually disturb the intracellular electron-balance (Luckstadt, 2007 and Strauss and
Hayler, 2001). These results are in line with Philipsen, (2006) who revealed that addition of organic acid
to the drinking water helps to reduce the level of pathogens in the water and to regulate gut microflora.

Economics of production:

The highest value of European production efficiency factor (EPEF) was recorded for T4. EPEF were
significantly increased for all treatments except the control group, may be due to increasing mortality in
the control (T1).
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Table (7): Effect of different treatments on chemical body composition of broiler chickens at 42
days of age (Means = S E).

Treatment
Item (T1) (T2) (T3) (T4) (T5) (T6) Sig.
control  (FW) addition addition of addition addition of
8hr F8 of AA A.A 6%+ of AA A.A 8%+

6% AD6 (FW) 8% ADS (FW)
shr AD6F8 8hr ADSF8
Moisture % 69.04 6810  68.70 68.64 68.37 68.59 NS
0 +013 017  +0.13 +1.45 +0.36 +1.09 :
30.96 3189  31.29 31.63
0,
Dry matter % o s o) 3135x145 SO0 31404109 NS
. 6404 6527 6355 64.14
Protein% Sloe ol 9% 6630£141  op ot 6452#151 NS
3071 2816  30.99 27.46 30.20 29.38
0,
EtherextractEE%  [1'44 4149 1077 +1.13 +1.03 +1.55 N.S
- 518° 591°  540b 5.87 8 5.63 5.89 4 .
+011 003 4022 +0.04 +0.05 +0.01
005 0.9 0.05 0.36 0.02 0.20
0,
NFE % +002 011  +0.003 +0.32 +0.003 +0.01 N.S

a,b,c,d,e Means the same raw have the different superscript are significantly different (P<0.05).
S.E: Meaning standard error.  N.S: non-significant.

Table (8): Effect of different treatments on intestine microbial population (Log 10 cfu) of broiler
Chickens at 42 days of age (Means = S E).

Treatment
Item (T1) (T2) (T3) (T4) addition (T5) (T6) addition  Sig.
control (FW) addition of A.A 6%+ addition of of A.A 8%+
8hr F8 of AA (FW) A.A 8% (FW)
6% AD6 8hr AD6F8 ADS 8hr ADSF8
Total bacteria 8.65° 8.330°¢ 9.21% 9.072 9.292 9.122 .
account +0.04 4001  +0.03 +0.02 +0.16 +0.09
Coliform bacteria 7662  7.12° 6.21°¢ 5.36°¢ 6.04 ¢ 5.33¢
account *
+0.01 +0.04 +0.06 +0.07 +0.03 +0.02

a,b,c,d,e Means the same raw have the different superscript are significantly different (P<0.05).
S.E: Meaning standard error.  N.S: non-significant.

Table (9): Effect of different treatments on (EPEF*) of broiler chickens at 42 days of age (Means +

S E).
(T1) (T2) (T3) (T4) (T5) (T6) Sig.
Item control (FW) addition addition of addition addition of
8hrF8  of AA A.A 6%+ of AA A.A 8%+
6% AD6 (FW) 8% ADS (FW)
8hr AD6F8 8hr AD8F8
Feed conversion 1.86 1.79 1.83 1.80 1.81 1.81
ratio (FCR) +0.006 +0.005  +0.005 +0.005 +0.005 +0.005 i
Final live body 2.096 2.053 2.116 2.146 2.080
weight (kg) 001 001  +001 20902001 54 +0.001 -
Livability % 91.11 100.00 100.00 100.00 97.77 100.00 )
+5.87 +0.00 +0.00 +0.00 +2.22 +0.00
~ EPEF 244.19°  272.96% 275.192 276.442 275.822 273.39* -
+16.16  +2.40 +2.79 +2.28 18.11 +1.94

a,b,c,d,e Means the same raw have the different superscript are significantly different (P<0.05).
S.E: Meaning standard error.  N.S: non-significant.
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CONCLUSION

Supplementation acetic acids (6 and 8%) with feed withdrawal (8 hours at 22-42 days of age) in
broiler chickens diets improved growth performance, immunological status and reduced mortality rate
without adverse effect on body functions, this may be due to realizing the best economic production for
growing broiler chickens under the Egyptian condition (in summer season).
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