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Substituting Bread By-product for Barley Grain in Fattening Diets
for Baladi Kids

S. G Haddad* and K. L Ereifej'
Dept. of Animal Production. Faculty of Agriculture. Jordan University of Science and Technology
P O Box 3030. Irbid 22110. Jordan

ABSTRACT : The objectives of this study were to determine the effects of substituting bread by-product (BBF) for barlev grain in
hugh concentrate fattenung diets for kids on nutrient mtake, growth perfonmance, and nutrient digesubility, Twenty-eight Baladi kids
(body weight=17.1£1.0 kg) were assigned randomly to 4 experimental fimishing diets (7 kidsftreatment) in a completely randomized
design for 70 days. The control (CON) diet contamed 20, 60, 11, 7 and 2% (DM basis) alfalfa hay, barley gram, sovbean meal, com
grain, and mineral and vitamin mix, respectively. Bread bv-product substituted barley grain by 10, 20 and 30% of the diet DM in the
LBBP. MBBP. and HBBP diets, respectively. Dryv matter intakes for the CON, LBBP and MBBP diets were similar (p=0.03. avg.=392
g/dav), however, kids fed the HBBP diet had a lower (p<0.03) DM intake (451 g/dav). Organic matter and CP intakes showed similar
patterns to that observed for DM. Dietary treatments did not affect (p=(1.03) average daily gain for kids fed the CON, LEBP and MBBP
diets (avg. =130 g/dav). Final bodv weights for kids fed the CON, LBBP and MBEP diets (avg. 27.1 kg) were greater (p<0.035) than for
kids fed the HBBP diet (23.7 kg). Feed to gain ratic was greater for the CON, LBBP and MBBP diets (avg. 3.9) compared with the
HBBP diet (5.0). No significant (p=0.05) effect of the dietarv treatment was observed for DM, OM and NDF digestibility. Substituting
BBP for barley grain up to 20% of the diet DM did not affect nutrient intake, growth performance and nutnient digestibility of kids and

resulted in a decrease in teed cost. (Asian-Aust J. Anim. Sci. 2004. 1ol 17, No. 5 : 629-632)

Key Words : Bread Bv-products, Barley Grain, Fattening, Kids

INTRODUCTION

The study conducted by Nor and Strdbel (1996)
concluded that the small ruminants sector in Jordan is not
competitive with the world market. This sector does not
cover the economic cost. which is primarily the result of the
shortages in locally produced feedstuffs. In Jordan, 70 to
80% of the production cost of red meat is attributed to feed
cost (Nasr et al.. 2001). If the production efficiency of meat
animals is defined as the return of salable product per unit
of feed input (Beermann et al.. 1986). any reduction in feed
cost will have a large impact on the production profitability.

Farmers need feeds that are ecomomical and easily
managed. Grain-based commercial supplements and diets
for fattening small ruminants are not economical in most
cases. Bread by-product (BBP) consists of the surplus and
leftover materials of the restaurants and bakeries. It is sold
to fammers at reasonable prices (20 to 40% of barley grain
price).

Barley grain is the predominant grain source for
fattening lambs and Kids throughout the Middle East area
(Haddad et al.. 2000). It usnally represents 50 to 75% of the
diet DM. Bread by-product has similar composition to
barlev grain and is much cheaper. Therefore. substituting
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BBP for barley grain in fattening diets would be of
economical importance.

Very limited data are available for the use of BBP in
diets for fattening kids. The objectives of this study were to
determine the effects of substituting BBP for barley grain in
high concentrate fattening diets for kids on nutrient intake.
growth performance, and nutrient digestibility.

MATERIALS AND METHODS

This experiment was conducted at the Agriculture
Center for Research and Production at the Jordan University
of Science and Technology. Bread by-product obtained
from local restaurants (surplus and leftovers) in the required
quantities was air-dried for 4 weeks. and ground through a
3-mm screen before the start of the experiment. The BBP
contained 89. 98. 2.5, 15 and 16% DM. OM. ether extract
(EE). CP and NDF, respectively.

Twenty-cight Baladi kids (BW=17.1£1.0 kg) were
adapted to their experimental diets for 2 weeks. During the
adaptation period. kids were fed at maintenance level. Kids
were then assigned randomly to 4 experimental fattening
diets (7 kids/treatment) in a complete randomized design for
70 davs. The control (CON) diet contained 20. 60. 11. 7 and
2% (DM basis) alfalfa hay. barley grain, soybean meal, com
grain. and mineral and vitamin mix. respectively. Bread by-
product substituted barley grain by 10. 20 and 30% of the
diet DM in the LBEBP, MBBP and HBBEP diets. respectively
(Table 1).
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Table 1. Formulation of the experimental diets fed to fattening
Baladi kids (% DM)
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Table 2. Chemical composition of the experimental diets fed to
fattening Baladi kids

Item Expermmental diet® Item Expenimental diet*

CON LBBP MBBP HBBP CON LBBP MBBP HBBP
Alfalfa hay 20 20 20 20 DM (%) 928 931 935 938
Barley grain 60 50 40 30 OM (% of DM) 933 933 936 938
Bread 0 10 20 30 CP (% of DM) 16.0 l16.1 l16.1 16.2
Com 11 11 11 11 NDF (% of DM) 226 223 219 216
Soybean meal 7 7 7 7 ADF (% of DM) 11.9 11.8 116 1.5
Salt and limestone 2 2 2 2 Ether extract (% of DM) 2.1 20 1.9 1.9
Mineral and vitamin mix* + + + + Metabolizable energy (Mcal/kg)  2.84 283 281 279
* CON=control. Bread bv-product (BBP) substituted barlev grain by 10,  Cost, ($/ton) 135 128 121 114

20 and 30% of the diet DM in the LBBP, MBBP., and HBBP diets.
respectively.

Kids were housed in individual pens (1.5x0.75 m) with
constant illumination and fed the experimental diets as total
mixed diets twice daily at 09:00 and 17:00 h in amounts to
ensure 10% orts. Feed offered and refused was recorded
daily. Clean drinking water was available in plastic buckets.
Animal pens were cleaned weekly. Kids weights were
recorded weekly before the 09:00 h feeding. Experimental
diets were mixed biweekly and were sampled upon mixing
to ensure proper mixing. All vitamins and minerals were
added to the experimental diets to meet or exceed the
requirements.

At day 40 of the experiment. 20 kids (5 kids/treatment)
were selected randomly for the digestibility determination.
Total fecal collection was carried out for 5 days. Samples of
individual ingredients. diets, and feces were analvzed for
EE and CP (AOAC. 1990). DM by oven drving for 48 h at
96°C. ash by combustion at 550°C for 6 h. ADF by the
procedure of Goering and Van Soest (1970) and a.-modified
NDF by the procedure of Van Soest et al. (1991).

Data were subjected to ANOVA for a complete
randomized design using the general linear procedure of
SAS (1991). Differences among treatment means for
significant dietarvy effect were detected using the LSD

* The control (CON) diet contained 20. 60, 11. 7 and 2% (DM basis)
alfalfa hay. barlev grain. soybean meal. corn grain and mineral and
vitamin mix. respectively.  Bread by-product substituted barlev grain by
10, 200 and 30% of the diet DM in the LBBP. MBBP. and HBBP diets,
respectively.

procedure of SAS. Imitial kid weight was used as a
covariant (SAS. 1991).

RESULTS AND DISCUSSION

In this study. BBP replaced barley grain by 0. 10. 20 and
30% of the diet DM as shown in Table 1. The similar
chemical composition of BBP and barley grain resulted in
similar OM. CP and NDF contents among all the
experimental diets and averaged 93.5. 16.1 and 21.8%.
receptively (Table 2). As a result of barley grain substitution.
feed cost decreased $7 /ton for each 10% increase in BBP in
the experimental diet as shown in Table 2.

Dry matter intake was not affected (p=0.03) by the
substitution of BBP for barley grain up to the 20% level and
averaged 592 g/day (Table 3). However. DM intake
decreased (p<0.05) by the 30% substitution level (451
g/day). Crude protein and NDF intakes were similar
(p>0.03) for kids fed the CON, LBEBP and MBBP diets and
averaged 95 and 130 g/day. respectively (Table 3). Kids fed

Table 3. Effect of partial replacement of barley grain with bakerv waste on production responses of fattening Baladi kids

Experimental diet *

* %
ltem CON LBBP MBEP HEBF SE
No. of kids 7 7 7 7
DM intake (g/dav) 602° 3930 3808 431° 24
CP intake (g/day) 98 95° 9]¢ 73 4.1
NDF intake (g/dav) 133" 130° 127 94® 10
MEI' (Mcal/day) 1.71° 1.68° 163 1.26° 0.1
Feed to gain 38° 3.8° 42° 5.0 0.4
Initial body weight (kg) 17.0 17.1 17.1 17.3 24
Final body weight (kg) 28.5° 27.6° 26.1° 23.7° 0.9
Weight gain (kg) 11.2° 10.5° 9.3° 6.4° 0.3
Average daily gain (g/dav) 160° 155 136° 9° 12
Cost ($3/kg weight gain) 0.533 0.48 0.50 0.57

* The control {CON) diet contained 20, 60, 11. 7 and 2% (DM basis) alfalfa hav. barlev grain, sovbean meal, corn grain. and mineral and vitamin mix,
respectively. Bread by-product substituted barley grain by 10, 20 and 30% of the diet DM in the LBBP. MBBP and HBBP diets. respectively.

'MEI = metabolizable energy intake.

=% SE = Standard error. ™™ ¢ Means within a row with different on-line letters differ (p=~0.05).
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Table 4. Effect of substituting bread by-product for barlev grain
in fattening diets tor Baladi kids on nutrient digestibility
Experimental diet *

10 ihilite (0, ¥R
Digestibility (%) CON LEGP MBEP TEGP SE
DM 60.2 6l.4d 38.9 372 2.5
OM 62.3 62.5 60.2 383 23
CP 64.1°  63.8  622% 579 2.1
NDF 63.0 60.1 383 37.9 4.0

* The control (CON) diet contained 20. 60. 11, 7 and 2% (DM basis)
alfalfa hay, barley grain, sovbean meal. corn grain. and mineral and
vitamin mix. respectively. Bread by-product substituted barley grain by
10. 20 and 30"» of the diet DM in the LBBP, MBBP and HBBP diets.
respectively.

** SE=Standard error. " Means within a row with different on-line letters
differ (p=0.05).

the HBBP diet (30% substitution level) consumed less
(p<0.05) protein (73 g/day) and less (p<0.05) NDF (94
g/day). Metabolizable energy intake was greater (p<(.03)
for kids fed the CON. LBBP and MBBP diets (avg. 1.67
Mcal/day) compared with kids fed the HBBP diet (1.26
Mcal/day; Table 3).

The decrease in feed intake observe for kids fed the
HBBP diet resulted in lower (p<0.03) average daily gain
(91 g/day), final weight (23.7 kg) and total weight gain (6.4
kg) as compared with kids fed the CON. LBBP and MBBP
diets which averaged 150 g/day. 27.4 kg and 10.3 kg.
respectively. as shown in Table 3. The greatest (p<0.03)
reduction in production cost was for the LBBP diet (10%
substitution level). The reduced growth rate for kids fed the
HBBP diet (30% substitution level) resulted in the greatest
cost for production compared with the rest of the
experimental diets (Table 3).

Nelson et al. (2000) substituted barley grain with potato
by-product. which is similar in its chemical composition to
BBP and observed a reduction in DM intake of steers when
the potato by-product was above 10% of the diet DM. This
reduction in DM intake was accompanied by a reduction in
steer performance above that level. In contrast, Guiroy et al.
(2000) conducted an experiment to study the effects of
substituting whole corn with BBP and concluded that BBP
can substimte for corn up to 75% of the diet DM for
growing finishing steers without anyv reduction in
performance.

A large portion of the variation observed with the verv
limited published data could be attributed to the
considerable variation in composition of the various bread
by-products studied. Arosemena et al. (1995) reported
considerable differences in bakery waste composition from
the cormresponding values previously reported in the
literature (NRC, 1989). Furthermore, Milton and Brandt
(1994) suggested an optimal level of inclusion of bakerv
waste below 30% of the diet DM. while Huber (1981)
recommended no more than 10% in the feedlot diets.

Bread by-product substitution for barley grain did not
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affect DM, OM and NDF digestibility as shown in Table 4.
However. CP digestibility for kids fed diet 4 (30%
substitution level) decreased as compared with diets L. 2
and 3 (Table 4).

In summary, BBP substitution for barley grain in high
concentrate fattening diets for kids did not affect nutrient
intake or growth performance up to the 20% substitution
level and resulted in a lower production cost. However,
further substitution above 20% of the diet DM resulted in a
decreased performance and a lower efficiency.
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