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Abstract

The effect of using Acid Pack 4-Way (AP4W) as a growth pro-
moter and/or sieving process of ground barley on improving the utiliza-
tion of local barley in broiler diets were studied.

Two hundred forty unsexed one-day old Arbor Acres broiler
chicks were raised under the same management condition during 7
weeks experimental period. They were divided into ten triplicate groups.
Ten starter-grower and ten finisher diets were formulated in which the
control diets were composed mainly from yellow com (YC) and soybean
meal. Ground barley (GB) or sieved ground barley (SGB) were used on
the expense of YC in the control diets in two substitution levels of 25
and 50%. The diets were assigned to be without or with the addition of
a biological product named AP4W. The chicks were fed on the starter-
grower diets up to 4 weeks of age, then, they were switched on finisher
diets up to 7 weeks of age. A digestibility trial was conducted at the end
of the starter period of the fattening experiment for measuring digestion
coefficients and feeding value of the experimental diets. At 7 weeks of
age, representative chicks were taken randomly from each treatment for
measuring carcass characteristics. The results could be summarized in
the following points:

1. The digestibility trial showed that sieving barley and supplementing
barely with AP4W had an appreciable effect in improving the digesti-
bility coefficients of nutrients and the calculated metabolizable ener-
gy value of the barley-containing diets.
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. Replacing YC with GB at 25 and 50% levels depressed growth perfor-
mance as compared to that of the control group.

. Replacing YC with SGB at 25 and 50% showed similar growth perfor-
mance to that of control group.

4. Using AP4W in 25% GB-diet improved growth performance, whereas it
did not have any effect on the other diets including the control.

. Using GB and SGB without or with AP4W supplementation in broiler
diets did not affect carcass characteristics.

It could be concluded generally that SGB could be used safely in
broiler starter-grower and finisher diets up to 50% on the expense of
YC, whereas, the whole GB could be used up to 25% when the diet was
supplemented with AP4W.

w

w

INTRODUCTION

Recently, it has been almost impossible to prepare high quality poultry feeds
without the use of chemical or biological additives because they became vital to
modern feeds.

Lyons and Jacques (1987) demonstrated that, the use of digestive enzymes
with microincapsulated bacteria, yeast culture and acidifiers could help to bring
about natural birds. These biological products improve the performance of birds on
different mechanisms of action. Enzymes, aid in situ digestion, bacteria (probiotic),
yeast culture and acidifiers in controlling E. Coli / Lactobacillus form in the diges-
tion tract for complete utilization of nutrients.

The objective of the present study was to evaluate the influence of using the
biological preparation "Acid Pack 4-Way" in broiler fattening diets either containing
ground barley or sieved ground barley on chick performance.

MATERIALS AND METHODS

The present study was carried out in the Barrage Poultry Farm, Animal Pro-
duction Research Institute, ARC,Egypt.

Fattening experiment was conducted using two-hundred - forty unsexed one-
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day old Arbor Acers broiler chicks. They were raised under the same management
conditions in electrically heated batteries on wire screen floor and fed for one week
on a commercial starter broiler diet (22% CP and 3100 Kcal/kg ME). Thereafter,
chicks were divided according to their weights into 30 groups of eight chicks each
(10 treatments x 3 replicates). Chick groups had an average body weight of 134.7 +
1.89g. Ten starter-grower and ten finisher diets were formulated in which the con-
trol diets were composed mainly from yellow corn (YC) and soybean meal. Ground
barley (GB) or sieved ground barley (SGB) were used on the expense of YC in the
control diets in two substitution levels of 25 and 50%. The diets were assigned to be
without or with the addition of biological product named Acid Pack 4-Way (AP4W) at
the level of 4.5 kg/ton as recommended by the manufacturer*.

The product "Acid Pack 4-Way" used in the present study contains: citric and
sorbic acid, sodium citrate, sodium chloride, ammonium chloride, zinc sulfate, mag-
nesium sulfate, dextrose, vanillin, sodium saccharine, dried Streptococcus faecium
fermentation product, dried Lactobacillus acidophilus fermentation product, dried
Asperagillus niger fermentation extract, dried Bacillus subtilis fermentation extract
and beta glucan (encapsulated agent).

The control diets contained about 21% CP and 3000 Kcal/kg ME for the start-
er-grower diets and about 18% CP and 3050 Kcal/kg ME for the finisher diets. The
other nutrients were adjusted to satisfy the requirements of broiler chicks (NRC
1984). However, no attempt was carried out to equalize diets in energy and protein
content. Dietary composition and calculated analysis of the starter-grower and the
finisher diets are shown in Tables 1 and 2, respectively. The chicks were fed on the
experimental starter-grower diets from 1-4 weeks of age, then they were switched
on the experimental finisher diets from 5-7 weeks of age. Feed and water were of-
fered ad. lib. Artificial light was used to provide 24 hours photo-period daily. At 4
weeks and 7 weeks of age, body weight (BW) and feed consumption (FC) were re-
corded to be used for the calculation of body weight gain (BWG) and feed efficiency
(FE) of the experimental treatments. Digestibility coefficients, on dry matter basis,
for crude protein (CP), ether extract (EE), crude fiber (CF) and nitrogen free ex-
tract (NFE) of the ten experimental diets were determined according to the digesti-
bility trial described by El-Sherbiny et al. (1986a) at the end of the starting period

* Alltech, Biotechnology Center, 3031 Catnip Hill Pike. Nicholasville, KY 40356, ALLTECH (UK.) -
Abenbury way, Wrexham Ind. Estate. Wrexham, Clwyd Great Britain LL 13 guz.
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(4 weeks of age). At the end of fattening experiment (7 weeks of age) four repre-
sentative chicks were taken at random from each treatment. They were slaughtered
for determining carcass characteristics as described by El-Sherbiny et al. (1986b).
Proximate analysis were determined in the experimental diets, ground barley grain,
sieved ground barley grain, barley hulls and dried excreta according to the official
methods (AOAC 1980). Statistical analysis was performed using analysis of vari-
ance (Steel and Torrie 1980). Significant differences among means were separated
by using Duncan's multiple range test (1 955).

RESULTS AND DISCUSSION

Chemical Analysis:

Percentages of GP, EE, CF, NFE and ash, on dry matter (DM) basis, in samples
of ground barley grain, sieved barley grain and barley hulls are presented in Table
3. It is clear that, the ground barley grain is higher in CP % and CF %, but lower in
EE %, NFE % and Ash % than the sieved grains. The chemical composition of the
ground barley and sieved ground barley in the present study is, however, close to
that of the ground barley published by some investigators (Daghir and Rottensten
1966, and El-Sherbiny et al. 1986a). On the other hand, chemical composition of
hulls resulting from sieving ground barley gave values which may suggest that such
by-product can be used in animal and poultry diets as well as wheat bran.

The chemical composition was used for calculating metabolizable energy (ME)
as described by Janssen and Carre (1989). Results showed that, the sieved ground
barley grain is higher in ME/kg than ground barley grain and much higher than barley
hulls. These results-share due to the high fiber content of barley hulls.
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and calculated nutrient contents of starter-grower diets.

Ingredients Control | Control | 25GB | 25GB | S0GB | SOGB | 25SGB | 25SGB | S0SGB | S0SGB
+APAW +AP4W +APAW +AP4W +APAW
% % % % % % % % % %
Ground yellow com 67.94] 67.94] 50.96| 50.96| 33.97| 33.97] 50.96] 50.96] 33.97| 33.97
Ground barley grain - -| 16.98| 16.98| 33.97| 33.97 - - - -
Sieved barley grain - - - - - - | 1698 1698 3397 33.97
Soybean meal (44%) *22.00( 22.00| 22.00| 22.00| 22.00| 22.00f 22.00] 22.00{ 22.00] 22.00
Protein concentrate (50%) 5.00f 5.00f 500 S00] 500|] 500§ 500 500, 5.00] 5.00
Meat meal (60%) 5.00( 500f 500 500] 500| 5004 500 500f S.00] S5.00
DL-Methionine 006| 006] 006 006f 006] 0064 006] 006 006 0.06
Additives (AP4W) 4.5 kg/ton - + - + - + - - - +
Total 100 100 100 1001 100 100 100 100 100 100
Calculated analysis:
CP% 21.20| 21.20| “ 21.44| 21.28] 21.69] 21.69] 21.24] 21.24f 21.30| 21.30
ME, Kcal/kg 2994| 2994 2928 2998| 2862| 2862] 2988] 2988} 2914 2914
Ca% 0.80| 080 o080| 080| o080| 080] 080 080 080f 0.80
P% 075 075 o076| 076 076| 076] 0.76] 0.76] 0.76{ 0.76
Lysin % 1.10 1.10 1.14 1.14 117 137 1.14 1.14] 117 117
Methionine + Cystine % 0.78] 0.78] 073| 078 079| 079 073] 0©.73] 079 0.79
* Each kg of protein concentrate contains:
Protein 5009 Calcium 70g Av. Phosphorus S0g
Lysine 27g Methionine 169 Methionine + Cystine 22g
ME (k Cal/kg) 2100
Vit. A 240000 IU Nicotinic acid 440 mg Cu 200 mg
Vit. B3 600001V Pantothenic acid 200 mg Mn 1000 mg
Vit.E 2001V Folic acid 20 mg In 1000 mg
Vit. K 40 mg Biotin 1500 mg Fe 600 mg
Vit. B1 20mg Choline chloride 20000 mg Se 2mg
Vit. B2 100 mg Zinc bacitracin 400 mg | 10 mg
Vit. B6 30mg Antioxodant 1250 mg
Vit. B12 200 mg
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Table 2. Composition and calculated nutrient contents of finisher diets.

lngredents Control | Control | 25GB | 25GB | 50GB | SOGB | 25SGB | 25SGB | 50SGB | 50SGB
+AP4W +AP4W +AP4W +AP4W +AP4W
% % % % % % % % % %
Ground yellow corn 73.50| 73.50f 55.12] SS.12) 36.7S| 36.75| 55.12| 55.12| 36.75{ 36.75
Ground barley grain - - 18.38| 18.38] 36.38| 36.38 - - - -
Sieved barley grain - - - - - - 18.38] 18.38] 36.75| 36.75
Soybean meal (44%) 18.00f 18.00| 18.00| 18.00f 18.00| 18.00f 18.00] 18.00} 18.00| 18.00
Protein concentrate (50%) 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Meat meal (60%) 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Lime stone 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Additives (AP4W) 4.5 kg/ton - + - + - + - + - +
Total 100 100 100 100 100 100 100 100 100 100
Calculated analysis:
CP % 18.69 18.69 18.92 18.92 19.22 19.22 18.74 18.74] 18.79 18.79
ME, Kcal/kg 3041 3041 2969 2969 2898 2898 2997 2997 2954 2954
Ca % 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
P % 0.67 0.67 0.68 0.68 0.69 0.69 0.68 0.68 0.69 0.69
Lysin % 0.93 0.93 0.97 0.97 1.01 1.01 0.97 0.97 1.01 1.01
Methionine + Cystine % 0.65 0.65 0.66 0.66 0.67 0.67 0.66 0.66 0.67 0.67
* Asin Table 1.
Table 3. Chemical compoisition of ground sieved and hulls of barley.
o DM cP EE CF | Ash | NFE | ME*
Gound barley grain 91.78 | 11.18 3:13 6.44 411} 75.14| 2961
Sieved ground barley grain 91.98 9.88| 3.67 5.10 6.66| 77.69| 3115
Hulls of barley grain 92.42 | 10.20 2.04| 14.20 3.95| 69.61 2093

* ME calculated according to Janssen and Carre' (1989).
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Digestibility and feeding value:

The effect of using ground barley and sieved barley grains without or with
AP4W supplementation on digestibility of dietary nutrients and feeding value in term
of ME are shown in Table 4. It is obvious that, using ground barley or sieved ground
barley each at either 25 or 50% on the expense of yellow corn decreased the ME by
about 4.63% and 2.58%, respectively. Diets in which sieved ground barley was used
showed some improvement in digestibility coefficients of nutrients and ME values
than those containing the ground barley grains. On the other hand, supplementation of
these diets with AP4W showed also similar improvement.

The supplemented control diet with AP4W showed higher ME value (3553 kcal)
than the other supplemented diets. It seems likely to find out that supplementation of
GB-diet with AP4W could improve ME value to be close to that of the control, corn-
diet. Supplementation of SGB-diet with AP4W showed similar ME values to that of
the supplemented control diet. This could be an indication that both AP4W supplemen-
tation and sieving treatments had appreciable effects on digestibility coefficient and
feeding value of barley-containing diets.

The performance of chicks:

Growth performance of chicks in terms of BW, BWG, FC and FE in the starter-
grower (1-4 wks), finisher (5-7 wks) and the overall experimental period (1-7
wks) are summarized in Table 5.

Mortality was distributed normally along with the experimental treatments
without clear trend either during starter-grower, finisher or the overall experi-
mental period. Therefore, death of chicks could be attributed to reasons other than
the dietary treatments.

The statistical analysis of results revealed noticeable discrepancies between
the starting-growing period and the finishing period in each of the utilized growth
parameters as treatment effect. Therefore, results of the overall fattening period
(1-7 week of age) was undertaken for the nutritional evaluation of the experimental
treatments. The results indicated that chicks consumed similar amounts of feed from
different treatments except those of 50% GB, showing significantly (P < 0.05) low-
er FC. Consequently BW, BWG and FE decreased significantly (P < 0.05) as compared
to other treatments. Significant lower feed efficiency was also obtained with 25%
GB, however, feed consumption did not vary significantly. The use of SGB (25,
50%) showed significantly better growth performance than the use of GB without
sieving (25 and 50%). It is also noticed that increasing the level of GB in the diet
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from 25 to 50% significantly depressed growth performance, whereas such in-
crease using SGB maintained growth performance as that of the control diet.

Supplementation of 25% GB with APA4W significantly increased (P < 0.05) BW,
BWG and FE to be insignificantly different from those of the control. However, such
supplementation increased significantly BW and BWG of chicks fed on 50% GB, while
no improvement was obtained in FE. No significantly improvement in FE was achieved
as a result of AP4W supplementation either to 25% SGB or 50% SGB. Such treatme-
nts exhibited significantly FE value to those of control treatments.

As a result of replacing YC by GB or SGB, slight differences in ME and CP con-
tent are found between different treatments except that of 50% GB-diet which
showed markedly lower ME value (by calculation). The ME values obtained from the
digestibility trial showed the same trend. This finding may explain the non-favorable
effect of incorporating GB at 50% on the expense of YC to obtain comparable growth
performance. In addition, it was surprising to find out that chicks tended to decrease
FC instead of increasing it to compensate energy shortage. The unpalatability of this
diet may be the reason. The chicks fed on 25% barley diets showed the similar feed
consumption and ME intake. Therefore, the deteriorated growth performance may be
due to unrecognized antigrowth factors in the utilized GB.

The ineffectiveness of AP4W in 50% barley diet seemed to be related to that
the inclusion rate was not enough to exhibit the beneficial effect. This could be ex-
plained on the basis that such inclusion rate was effective in 25% barley diet.

Sieving barley obviously increased ME either calculated or determined which
had been reflected on the overall dietary ME value, resulting in the similar chick
growth performance as that 9f the control. The unachievable improvement in growth
by AP4W supplementation to SGB diet may be indicated that the site of action is in
barley hulls which have been separated.

Information about the use of GB in broiler diets was concerned with high ener-
gy diets. Ewing (1963) indicated that barley can replace up to 50% of corn with al-
most comparable growth performance but with less feed efficiency. Results of some
investigators reviewed by Ewing (1963) have shown that the use of fat or oils may
serve as an aid factor in improving the feed efficiency of barley diets. The use of
barley up to 25% on the expense of YC (13 to 15.25% of the diet) in high energy
broiler diets excepted no significant adverse effect on growth of chicks, while gro-
wth depression was obtained when 50 and 100% was included in the ration (Ewing
1963). On the other hand, Arscott et al. (1955) found that without the addition of
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animal fat, only 1/2 of the ground corn could be replaced by barley. Generally, Pa-
trick and Schiable (1980) have shown that 10% ground barley in the grower and fin-
isher diets for broilers are recommended as the maximum inclusion rate, and the
use of GB in the starter diets is not recommended. This may explain results obtained
in the present study that 16.8% and 18.38% GB (25% of YC) in the starter-grower
and finisher diets, respectively, gave an adverse effect on growth and feed efficien-
cy. However, Feltwell and Fox (1980) cited a rate of barley inclusion in poultry
young stock diets ranging from 5-20%, Gohl (1977) limited its use in broiler diets
to be 20-25%. The substitution of YC with GB in broiler finisher diets ranged from
25-30% without any adverse effect on growth performance as recommended by
some workers (Isshiki et al. 1980, Masanowiski et al. 1982 and Ozkan and Peker
1982).

Fraps (1946) cited that dehulling barley increases the productive energy of
barley from 70 to 85%. From a series of experiments with chicks, it was found that
the removal of 17% of outer portion of GB slightly improved the feeding value. From
our results the removal of about 70% of barley hulls increased the calculated ME
value of barley by about 5.20%. Consequently, the dehulled barley (SGB) served
more in the fattening diets as compared to barley itself.

In the literature little informations are found about the use of dehulled or
pearled barley in broiler diets. An early study conducted by Fry et al. (1958)
showed that pearled barley may substitute half of the grain component without de-
terminant to growth and feed utilization. However, it was reported that rations
based on hulless barley were superior to those on regular barley. This finding had
been attributed to the unavailability of carbohydrates other than crude fiber (Fry
1958). Furthermore, the study conducted by Aleksandrov (1980) showed lower
growth performance of chickens fed on pearled barley compared to barley. There-
fore, it was promising to find out in the present study that, the diet of 50% pearled
barley surpassed that of 50% barley. This could indicate that the presence of YC in
the grain mixture with pearled barley are favorable (Arscott 1963).

In respect to AP4W supplementation, studies carried out by Tortuero (1973),
Dilworth and Day (1978) and Grawford (1979) with chicks have proved the suc-
cessful use of such biological product in improving growth. Results obtained herein
are in general agreement with those studies, though the effect is limited with the
type of diets (starter-grower and finisher) containing 25% GB or SGB on the ex-
pense of yellow corn.
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Carcass characteristics:

The effect of feeding GB and SGB diets with or without AP4W supplementation
to broiler chicks on its carcass characteristics is shown in Table 6. Statistical anal-
ysis of difference in live body weight between chicks showed the same trend found
along with fattening experiment. Dressing, giblets and abdominal fat relative to LBW
ranged from 67.25 to 69.82%, from 4.57 to 5.33% and from 1.6 to 3.0%, respec-
tively. However statistical analysis showed insignificant differences between treat-
ments in all parameters of carcass characteristics. Generally, .the use of GB or SGB
either without or with AP4W supplementation did not show positive or negative ef-
fect on characteristic traits as compared to corn diet. Particularly, the use of 25%
GB diets with AP4W supplementation and 50% SGB gave similar carcass character-
istics as those obtained with the control. Generally, studies carried out by El-
Kotoury (1959), El-Helaly (1983) and El-Sherbiny et al. (1986), concluded that,
since diets are equalized and balanced to satisfy chick requirements, no dietary ef-
fect could be reflected on carcass characteristics. Concerning the use of AP4W as a
growth promoter, little informations are available in the literature about its effect
on carcass characteristics. However, the present results could indicate that the ad-
dition of AP4W to barley diets has no appreciable affect on carcass characteristics.
Similar observation was previously obtained by Feyek et al. (1990) where they con-
cluded that utilized growth promoters (enzymes, antibiotics, probiotics) have no
considerable effects on carcass characteristics.

Table 6. Effect of the experimental diets on carcass characteristics of broiler.

Item ‘ Contral | Control | 25GB | 25GB | S0GB | S0GB | 25SGB | 25SGB | 50SGB | 50SGB

+APAW +AP4AW +APAW +APAW +AP4W

Live body weight 1869ab| 1883a] 1764c| 1876ab| 1596d| 1690c| 1823ab| 1816ab| 1825b| 1843ab
Dressing weight % 69.05a| 67.81a| 69.82a| 69.56a| 68.94a| 68.71a] 67.25a] 69.08a| 67.48a| 69.59a
Giblets % 4.93a] 4.57a| S5.13a| 4.98a| 5.33a] 4.75a] 4.95a| 4.58a| 4.84a 4.84a
Abdominal fat % 2.70al 2.10a)] 2.46a| 3.00al 2.24a|l 1.94a] 2.40a|] 1.99a| 1.88a 1.60a

Means within the same row with different superscripts are significantly different (P < 0.05).
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