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Article history Abstract

Received: 10 Dec, 2015 | This study was conducted to evaluate the effedeeding protected soybean fat
Revised: 2 Feb, 2016 beta-adrenergic agonist Salbutamol on growth pevdmice, nutrients digestibility and

Accepted: 15 Feb, 2016 | carcass characteristics of IraniBahmaei feedlot lambs. Twenty male lambs (mean
age 90%7 days, mean weight of 29+1.7 kg) were usea completely randomize
design with four treatments (five replicates peatment) for 80 days. The treatmepts
were: Control (basal diet), F, experimental dientaming 5% protected soybean fat
supplement, S, basal diet plus Salbutamol (4 mgfkgMI) and FS, experimental diet

containing 5% protected soybean fat supplementaamainistration of Salbutamol (|
mg/kg of DMI). Treatments were similar in terms eafergy, protein, NDF contents

and forage to concentrate ratio. At the end ofetigeriment, the results showed that
although feeding fat supplement increased fat asidl digestibility, but had n
significant effect on body weight change, averagiydjain and feed conversion rati
DM, OM, NDF and ADF digestibility. Salbutamol didbnhaffect lamb performanc
and nutrient digestibility however, improved cacasharacteristics by increasing
weight and percentage of thigh, shoulders, caredgig®ut fat tail and decreased fat
tail weight and percentage. Simultaneous use ofstgiplement and beta agonjst
Salbutamol significantly increased weight and petage of carcass tail fat and
reduced carcass without tail fat weight comparedht® control (P<0.05). Carcags
weight and visceral components were not affectettdgtments (P>0.05). Therefore,
based on the results of this study, administratibSalbutamol (4 mg/kg of DMI) is
recommended to improve carcass characteristicssibutltaneous use of protected
supplemental fat and beta agonist Salbutamol isecmmmended.
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| ntroduction increasing the feedlot period. Fats have 2.5 timese
energy than the other nutrients which can be used a
Growth rate is an important economic factor ofhigh energy source to promote animal performance.
beef livestock industry. Unfortunately, the feedimes Oils and fats are often used to enhance the value o
available for feeding to livestock are often haviagk  dietary metabolizable energy of ruminants (Clappert
of energy and/or protein, so decreasing growthaate and Steele, 1983) because these nutrients haviedatv
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increments, but feeding free fats can cause som€ablel: Feed ingredientsof experimental diets (DM basis)

problems such as reduced fiber digestibility and Item (% DM) Experimental diets
disturbance of rumen ecosystem (Johnson and Mc c F S FS
Clure, 1973). Many of these problems can be solifed, Chopped aklfa 485 3¢ 48f 3¢9

the animals fed with protected fat. Palmquist and YWheat straw 4 145 4 145

Jenkins (1980) reported that we can add calciuthgo ~ Sround barley 875 215 375 215
) . . - : - Soybean meal 65 105 65 105
diet while using fat in order to avoid reductionfofage Wheat bra 1E 75 15  7E
digestibility, because when calcium is added to goyhean protected fat 0 5 0 5
supplemental fat, insoluble soap will be produgethe Vitamin premix 15 15 15 15
rumen that diminish the negative effects of frettyfa  Mineral premi; 0E O0E 05 O0F
acids on forage fermentation. In the study of Redtly Salbutamol (mg/g of DMI) 0 0 4 4
al. (2003) calcium salts of palm fatty acids wasduas Total . 100 100 100 100
much as 10% of the diet (DM basis), and demonstrate Forage rati 52-E 53-E 52-E 53-E
that supplemental protected fat improved dry matter Concentrate rat 475 46t 47t 46%

héExperimental diets: (C) control (basal diets), (F)

. : . .. Experimental diet containing 5% (DM basis) protdcte
supplemental fat did not affect nutrient digesiipil Soybean fat, (S) basal diet containing 4mg/Kg of IDM

however, growth rate and carcass fat percentagejnytamol (beta agonist), (FS) Experimental daettaining
increased. In recent years, demand for low-fat heat 5o, (DM basis) protected Soybean fat and 4 mg/k@/i
increased because of increased awareness of peoggbutamol (beta agonisBSoybean protected fat supplement
about relationship between animal fat and(calcium salts of Soybean fatty acids), product of
cardiovascular disease. Behparvaran Nami Naghshe Jahan, Isfahan, IRAN.
Administration of beta agonists is one of the(www.behparvaran.com).
newest ways to enhance growth pattern of farm dsima ] . ) )
(Johnson and Chung, 2007). These compounds bind fgRP!e 2: Chemical composition of Experimental diets (%
beta-adrenergic receptors of target cells and can, DM) Experimental dicks
increase lipolysis in fat cells and/or stimulate C pF S Fs
g;r/]pertrophy of muscle f|_bers. In the study of_Zare Metabolizable Energy 55 25 55 55
ahneh et al. (2001) using metaproterenol resitted (Mcal/kg)

intake. Benchaar and colleagues (2007) reportetd t

increased body protein percentage but decreasedilfat  crude protein 14 14 14 14
mass. In another study, it was found that feeding Neutral etergenfibre 45C 44C 45¢  44.¢
Ractopamine hydrochloride and Zilpaterol Acid detergent fibre 22.11 20.33 2211 20.33
hydrochloride for 42 days improved carcass Calcium 0.5 0.5 0.5 0.5
characteristics and linearly decreased dorsal fatPhosphoru 0.2¢ 02t 028 0.2¢
thickness by increasing levels of zilpaterol Vitamin A (lU) 11oc 11oC 110C 110C

¢ _Vitamin D (V) 15 15 15 15

hydrochloride(Lopez-Carlosa et al., 2010). The aim o TExperimental diets: (C) control (basal _diets), ()

this study was to investigate the effect of pradct xperimental diet containing 5% (DM basis) protdcte
soybean fat supplement and Salbutamol as a be ybean fat, (S) basal diet containing 4 mg/kg ofliD

agonist on growth performance, nutrient digestili salbutamol (beta agonist), (FS) Experimental deettaining
and carcass characteristics of Bahmaei feedlotdamb 50, (DM basis) protected Soybean fat and 4 mg/k@i

Salbutamol (beta agonist).

Materials and M ethods
protein, neutral detergent fiber content and foréme

Twenty male lambsBahmaei, average age 90+7 concentrate ratio (Table 2). Lambs were fed twiigity
days, mean weight 29 + 1.7 kg) were housed if8 am and 16 pm) and had free access to water, TMR
individual pens and assigned to a completelyand salt rock. Every morning feed was collected
randomized design with four treatments (five regies ~ Separately, weighed, and dry matter intake of jonevi
per treatment) for 80 days (20 and 60 days forday was calculated.
adaptation and experimental periods, respectivEly. Feed, orts and faeces samples were taken twice on
treatments were: (C) Control (basal diet), (F)day 30 and 60 of the experiment and frozen alG1ar
Experimental diet containing 5% protected soybesn f later analysis. At the end of experiment, all thmples
supplement, (S) Basal diet plus administration ofere oven dried to a constant weight at 55°C, giidon
Salbutamol (4 mg/kg of DMI) and (FS) experimental Pass a 1 mm screen using laboratory hammer mill and
diet containing 5% protected soybean fat anc@nalyzed for organic matter (OM), Ash, acid detatge
administration of Salbutamol (4 mg/kg of DMI). Diet fibre (ADF) and ether extract (EE) as described by
were formulated according to NRC (1985) AOAC (2003). Crude protein was measured by
recommendations (Table 1) and had similagrgy) Kjeldahl procedure on automatic distillation appasa
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(WD 40). Neutral detergent fibre and acid detergensignificantly (P<0.05). In the current study, EE
fiore were determined by filter bags techniqueincreased significantly (P<0.05) in F while ash teo
according to the suggested method by ANKOMdecreased significantly in F and FS groups.
Corporation. To calculate nutrients digestibiliggid The data of treatments effect on carcass
insoluble ash (AlA) was used as an internal marker.  characteristics of feedlot lambs are presentedalblél

Lambs were weighed and recorded on day 20, 56. As the results showed, Salbutamol beta agonist
and 80 of the experiment (after 24 hours of feedadministration alone (S) increased (P<0.05) thigh
withdrawn) and total live weight gain, average yail weight, thighs percentage, eye ribs area weigla ring
gain and feed conversion ratio (FCR) was calculatedarea percentage, carcass without fat tail weightgass
On day 80, lambs were weighed and slaughtered themithout fat tail percentage and decreased (P<O&5)
weight of hot carcass, thighs, shoulders, eye aites, tail weight and fat tail percentage compared whb t
fat tail and visceral components were recordedr aftecontrol.

dressing and removal of offal parts. In this study, fat supplementation did not improve
carcass characteristics compared to the control, in
Statistical analysis addition, simultaneous use of supplemental fat lzete

Statistical analyses of the data were done by GLMagonist Salbutamol (Treatment FS) decreased weight
procedure of SAS version 9.1 and comparison betweegarcass without fat tail and increased fat tailgheiand
the four dietary treatments was made using Duncanigercentage compared to the control treatment. Afso,

multiple range tests. results of this experiment revealed that the impact
treatments on weight of visceral components (T&ble
Results were not significant (P>0.05).

The data related to the effects of treatments omDiscussion
some growth performance traits of feedlot lambs is
presented in Table 3. Although there were no In the present study, there were no significant
significant effects of experimental treatments oy d effects of protected fat supplement on lamb
matter intake, total weight gain, average dailyngad  performance that were similar to the results ofdyest
feed conversion ratio (P>0.05) but supplemental fatl. (2003), Manso (2005) and Salinas et al. (2006).
and/or Salbutamol administration did not depressife Supplemental fat had no significant effect on BWG,
intake in this study. AWG and FCR. It has been well known that fat
As seen in Table 4, there were no significant éffecsupplementation increases the secretion of satiety
of experimental treatments on DM, OM, NDF and ADFhormone (cholecystokinin) and reduces ruminal
digestibility but EE and ash digestibility wereedfed  motility and subsequently suppress feed intake.

Table 3: Effect of experimental treatmentson performance of feedlot lambs

Item (% DM Experimental Treatmer” Treatment: SE
C F S F< effect

Dry matter intake (g/day) 1.8C 1.65 1.6€ 1.6¢ NS 0.0¢

Total weght gain (lg) 14.91 14.7¢ 14.1¢ 15.2¢ NS 0.77

Average weight gain (g/da 233.1¢ 230.6: 221.47 238.0¢ NS 12

Feed conversion ra 7.6¢ 7.27 7.5¢ 7.2¢€ NS 0.3€

NS. Not significant (P>0.05)Experimental diets: (C) control (basal diets), ERperimental diet containing 5% (DM basis)
protected Soybean fat, (S) basal diet containimygAkg of DMI Salbutamol (beta agonist), (FS) Expertal diet containing
5% (DM basis) protected soybean fat and 4 mg/Kghf Salbutamol (beta agonist)

Table4: Effect of experimental treatmentson nutrients digestibility

Item (% DM) Experimental Treatmer” Treatment =5
C F S F<S effect
DM 73.1¢ 73.5¢ 72.2( 70.3¢ NS 2.3
OM 74.7¢ 76.41 74.1( 72.9¢ NS 2.3
CP 78.21 81.24 78.05 80.68 NS 1.9
NDF 66.1( 64.0¢ 64.3¢ 6206 NS 34
ADF 55.0F 51.0% 52.0( 52.51 NS 3.7
EE 73.4€ 85.47F 73.3¢ 64.5P * 3.7¢
Ash 59.% 4567 55,2 44.00° * 3.5

NS. Not significant (P>0.05), * significant differee (P<0.05); a, b, values in the same row thatdtifferent superscript (s) are
statistically different (P<0.05)Experimental diets: (C) control (basal diets), EXperimental diet containing 5% (DM basis)
protected Soybean fat, (S) basal diet containimygAkg of DMI Salbutamol (beta agonist), (FS) Expertal diet containing
5% (DM basis) protected Soybean fat and 4 mg/KgMf Salbutamol (beta agonist); SE= standard erfdhe mean.



Regi@ Anim. Vet. Sci., 2016, 6(1): 7-12.

Table 5: Effect of Experimental treatments on some car cass characteristics

Item Experimental Treatmerits Treatments  SE
C F S FS effect

Hot carcass weight g) 24.1% 23.1: 2451 24.67 NS 1.2C
Dressing percentage 48.48 47.19 48.82 49.21 NS 1.15
Thighs weight (kg) 5.93 5.9 7.458 6.20° * 0.29
Thighs percentage 2459  258% 30.5F 25.17 * 0.62
Shoulders weight @) 3.4¢ 3.4 3.7z 3.7¢ NS 0.14
Shoulders percentage 14.44 1495 15.25 15.08 NS 0.34
Eye ribs area weight (kg) 330 3.18" 3.64 2.97 * 0.19
Eye ribs area percentz 13.6¢* 13.72 14.9¢ 12.0¢ * 0.5¢
Fat tail weight (g) 467 4.8 418 5.7C * 0.1f
Fat tail percentage 19%5 2113 17.07 24.98 * 0.87
Carcass Without fat tail weight g) 19.4* 18.2¢* 20.3¢ 17.1¢ * 0.9¢
Carcass Withoutat tail percentag 80.54* 78.8¢% 82.9F 75.0F * 0.87

NS. Not significant (P>0.05), * significant differee (P<0.05); a,b:value in the same row that stiéiflerent superscript(s) are
statistically different (P<0.05}Experimental diets: (C) Control (basal diets), BXperimental diet containing 5% (DM basis)
protected Soybean fat, (S) basal diet containing/4m of DMI Salbutamol (beta agonist), (FS) Expezittal diet containing
5% (DM basis) protected Soybean fat and 4mg/Kg M Balbutamol (beta agonist); SE= standard erraghefmean

Table6: Effect of Experimental treatments on weight of car cass visceral components (g)

Item (g) Experimental Treatmehts Treatments SF

C F S FS effect
Abdomind fat 45¢ 42¢ 37t 45¢ NS 91.5(
Kidneys 126 125 125 129 NS 6.93
Liver 67t 61€ 68¢ 70z NS 40.67
Lungs 508 456 569 485 NS 35.29
Heart 189 174 190 186 NS 10.51

NS. Not significant (P>0.05).Experimental diets: (C) Control (basal diets), BXperimental diet containing 5% (DM basis)
protected Soybean fat, (S) basal diet containimggdkg of DMI Salbutamol (beta agonist), (FS) Expental diet containing
5% (DM basis) protected Soybean fat and 4 mg/KgMf Salbutamol (beta agonist); SE= standard erfathe mean

Lambs performance was not affected bymuscle mass. Increasing muscle mass eventuallg lead
Salbutamol administration in this experiment. Theto an increase of carcass weight. Kornegay (1996)
result was similar to the findings of Lopez Carlesal. n demonstrated that beta agonists increased adenosine
(2010), Avendano-reyes et al. (2011) and Zare Stahn mono-phosphate cyclase (CAMP) by increasing the
et al. (2002). The response to beta agonists vaiiths concentration of hormone-sensitive lipase, leadimg
animal species, dose and duration (Zare Shahnalh, et increase triglyceride degradation of fat cells. Al&
2001; Moody et al. (2000), absorption and half-lifie  has been found that beta agonists increased thberam
body tissue and fluids (Murdoch et al., 2006). damg  of fat cells sizing from 60 to 69um and reduced the
studies, feed intake decreased due to the efféddsta  number of cells with the size of 90 to 99um, reseglt
agonist administration (Mersmann, 1989; Ricks et al in reduced fat mass (Hu et al., 1988).

1984). Most of the nutrients digestibility paranmste Beerman (1993) stated that beta agonists reduced
were not affected by Salbutamol administration thainsulin binding to fat cells by reducing the numlmér
was similar with the results of Lopez-Carlosa et alinsulin receptors so using beta agonists reducena
(2010). Results showed that carcass characteristigasulin levels and/or the number of insulin recepto
improved significantly by Salbutamol alone. Theseand subsequently reduce lipogenesis and increase
results were similar to the results of Carlos Lopeal. lipolysis (Hu et al., 1988; Mersmann, 1989).

(2010), Malucelli et al. (1994) and Zare Shahn€0{2. In this study, fat supplementation did not improve

Some studies (Koohmaraie and Shackelford, 1991¢arcass characteristics compared to the controhskla
Sainz et al.,, 1993) showed that beta agonists (U2005) and Garrett et al. (1976) also reported no
Calpain) decreased the protease activity and/obeneficial effect of fat supplementation on carcass
increased the protease inhibitors (Calpastatin)characteristics.

Reduction of protease activity and increasing iitbils Frenzel et al. (2011) and Zare Shahneh et al. (2002
may increase the concentration of tissues proteth a reported that there was no significant effect ofabe
ultimately, weight of carcass would be increasedoA agonist on visceral components also, the otherietud
it has been reported that using beta agonistsasere (Kott et al., 2003; Seabrook, 2011 and Dutta et al.
amount of mMRNA and its transcription (Koohmaraie et2007) showed the results similar to our data fa& th
al., 1991), leading to hypertrophy of muscle celfgl  effect of feeding fat supplements on visceral camepts.
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Conclusion Hu CY, Suryawan A, Forsberg NE, Dalrymple RH,
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Therefore, based on the results of this study, 957.
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