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4. Acid Detergent Fiber (ADF)
5. General linear model (GLM)
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3. Natural Detergent Fiber (NDF)
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Table 1. Ingredient of experimental diets (dry matter basis)

alesl sl slag
Treatments B .
IControl STl
6p=. 5 . 4 2n.
100% o0l oo 33:67 100 33367 67:33 group Feedstuff
PBMP SBM&PB SBM&PBM % SBM&PBM SBM&PB (100%
MP P PBM M
SBM)
55.00 55.00 55.00 55.00 55.00 55.00 55.00 =
Barely
b g xS
- 3.30 6.70 - 3.30 6.70 10.0
Soybean meal
Qb-‘n_l.«’ BEX)
10.00 6.70 3.30 10.00 6.70 3.30 - 3k P S
Poultry by
products meal
e J
13.00 13.00 13.00 13.00 13.00 13.00 13.00 :
Beet pulp
S e
9.50 9.50 9.50 9.50 9.50 9.50 9.50 2%
Corn silage
oS
10.70 10.70 10.60 10.70 10.70 10.60 10.50
Wheat straw
o)
- - 0.1 - - 0.1 0.20 >
urea
S
0.30 0.30 0.30 0.30 0.30 0.30 0.30
Salt
ol
1.00 1.00 1.00 1.00 1.00 1.00 1.00 S
Caco3
S s el JeSe
0.50 0.50 0.50 0.50 0.50 0.50 0.50 Vit and min
premix*
sl LS 5
Composition chemical
(TR
14.9 14.9 14.6 14.9 14.6 14.6 14.6 £ oo e
Crude protein (%)
éjjl oslas Aoy
3.3 2.8 2.3 3.3 2.8 2.3 19
Ether extract(%)
lemb qu do
27.1 275 27.9 27.1 275 27.9 28.2

e g 2
NDF (%)
Lo Ve (Y ab A HES Sluls 3 Aoy WY 5 Lsw deS Ao s YY(Y Jab a8 5kis Slols jos Lo)n TF 5 Lse dlwS o) (O

$3mn o Szt P VaAIUE st sl [SE Lyl s ki Sl sy

SBM: soybean meal, PBM: poultry byproduct meal, PBMP: poultry byproduct meal processing whit Microwave
heating.
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Table 2. Effect of source and levels of protein on the fattening lambs growth performance and apparent

digestible.
bl slasles
Treatments
iz Jl Sl e o3k AR Slls
interaction Substitute levels poultry byproduct meal
. Soslp Ok o
Pvalte  Pvalle  SE %100° %66 %33’ P SE 2l p Non e
value processing . Traits
processing
SAS)adsl 03
0.994 0.911 1.02 29.275 29.80 29.237 0.714  0.840 29.658 29.216 (f_’s’l’“Q_J o
Initial weight (kg)
< .
0.730 0.398 1.458 50.325 50.950 48.212 0.301 1.190 50.725 48.933 <_r’ ’L‘S)_’J‘L@ -
Final weight (kg)
S St osle 3
0.829 0.399 0.020 2.374 2.386 2.347 0.055 0.016 2.393 2.345 <f’s_’l"5) o
Daily Dry mater (kg)
P o
0.310 0.1116 0.779 21.050 21.150 18.975 0.150 0.636 21.066 19.716 (05 A) 2 Jlde 8
Total growth (kg)
$ )l 4
0.315 0.1152  0.011 0.301 0.301 0.271 0.150 0.011 0.301 0.281 <ff5 Ais; 25
Daily growth (g/d)
Sy bl e
0.603 0.126 0.338 7.960 7.939 8.843 0.288 0.276 8.034 8.461 > J“"\"J_ R
Feed conversion ratio
i bl
0.366 0.1461  0.004 0.126 0.126 0.115 0.294  0.003 0.125 0.119 et o
Feed ratio
osle pan Zohls
0.025 0.473 2.344 64.582 62.662 60.443 0.012 191 66.340 58.785 (o)
Digestible dry matter
(%)

Aoy V(Y b JA@)L:;SQLQU)JﬁM);'\V)Liy S Aoy YY(Y )xbflf)u:s;;u;u);x Aoy TV 5 L g dleS w5 VO

Sol3mn o Jlezl P ValU skl glat (SE Lyl A kS Slals s

SBM: soybean meal, PBM: poultry byproduct meal, PBMP: poultry byproduct meal processing whit Microwave
heating.
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Table 3. Effect of different diets on the fattening lambs growth performance and apparent digestible.

bl glasles
Treatments Sl
P-value* SEM 667:33 533:67 Control =
7100% : : “100% group Traits
pemp SBM&  SBM& - oay, (100%
PBMP PBMP SBM)
g aJol 03
0.992 1.488 29.4 30.1 4.0 29.1 295 29.0 28.4 (¢80 sl 05
Initial weight (kg)
0.142 1.900 52.2 51.7 48.4 485 50.3 48.0 a9 S 0
Final weight (kg)
s osbe x_éj..a.a
0.416 0.029 2.406 2.410 2.361 2.342 2.360 2.332 2.364 <(’J§}l§)
Daily Dry mater
(kg)
Ly s S
0.142 0.936 22.7 21.55 18.95 19.4 20.75 19.0 21.225 <CJ§)1§)
Total growth (kg)
é HET B
0.148 0.013 0.324 0.308 0.271 0.277 0.296 0.272 0.303 QUS}L"SM 30 4=
Daily growth (g/d)
0.257 0.378 7.466 7.855 8.782 8.455 8.023 8.904 7.824 S fedd ol
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Feed conversion

ratio
sl s
0.231 0.005 0.135 0.128 0.114 0.119 0.126 0.116 0.128 i -
Feed ratio
osle pin LB
0.023 3.430 65'3247 63.783%  69.743° 63.919° 61.543* 50.894°  68.351° (Ao)3) S

Digestible dry
matter (%)

Aoy Ve (F s ALES Slals 53 doss W5 Lo dlwiS doys YT b al8,128 Sluls 53 g s T 5 L s S dsys WO

Sols e plaw Jlez=l P value . ikl glas :SE 5l a8,kiS Sluls 3y
SBM: soybean meal, PBM: poultry byproduct meal, PBMP: poultry byproduct meal processing whit Microwave

heating.
sk AL Sluls 3 e do s YT 5 L S Ao 55 WV (Y Lson alleS (555 5 glbe) Loz Ve (O
sk AELLES Sluls o Aoy Ver(E b aBHkiS Sluls jag Aoy WY 5 L s dleS ds s YT (Y
S 3 Y (U 555 0L Lol (9515 s AELRES Sl jos Aoss T 5 s St 13V (0
A Slals 5o a3 Ve (Y 55 ol Lo (6ol 3 L A, S Sluls jo 5 do)s WV 5 L e
3550 Sl ey (Sols sms pds odns OLLS Lo ys 0/ 0 )'\j;:ﬁ&)\swcla“.ﬁﬂﬁupe,u:&)j\jé)rb
RGN v
T seamed 5 (sl 5 ol b O54n) so sy Shesliad £ e S s e 0L Y s 3 S
535 Sl eslil gy 5 el cal an 25l 5 Shee Slis (g5l imn D3l L e s L ol o5l
OLES 1) ls me OVt Lo ;r (gLl on bl (sl 8 5 (susl 2 Lsl) sab A LES Sl
o 03 1) 5 meS g alh s LB g5l 5 Ok b MBS Slals sa s Sigosk (P</00) das
5 Eled 5 Sl e Sl o 5 Ly LS L) e VT S e el el
)Jﬁ,\%iﬂwﬁvv‘gd“'ﬁQQ)M“JWSJ&J"ML—;@“Mﬁ\"L. oy 45 A o QLSY J s
g2 5 gt e L Lal (P<e/v0) 550 s e sl ol o 380l (60513 05 sab A5 kiS Slalos
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Kl 5 o S Ll DS 5 a0 35 o U 5 (St oole 5 peme s i 1S inls Jlgbl
333 31 edil VU sl 53 Y yame 48 35 e ST e RIS o o oS S| s
oy Aoy SLis sl AV L (gols o sl S o 53 5 5d oS Sl S H0b a8 5liS lels
oy St osle Lo 3 V/0 as By s ab oy 50 (W) Al edalie Syt s halS by e oo
W53 P anly o 3 555 55 SIS LB s Slislesl (£0) A sdalive G yme 55 2alS cdw,
Ll Olaals 51 Gy slove o 3 OF Sl ealizal cpizman (V1) disls 351571 ed oS5 5 55 55 a3l
(0Y) i sdalin b A5 5 Jie A5 3 e ST (g 02
Sluls jopy 5 S pa Cad 1 Wl s Cad 4 Ao Yt Vgams STt (65508 45 e gm0 35l 50 G
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Table 4. Effect of treatments on relative change in cost (kg daily gain).

el sl
Treatments Slis
6 B 5 . 3 . 2 B
100% 67:33 33:67 4100% 33:67 67:33 Control group Traits
PBMP SBM & SBM & PBM SBM & SBM & (100% SBM)
PBMP PBMP PBM PBM
£S5 S Sl o we by
57197 62588 72759 64207 63574 73574 76310 033 SHIA
Feed cost per kilogram of
weight gain
Al oy S 4 STy wu s ol
0.85 0.93 1.08 0.95 0.94 1.09 1 Feed cost ratio of the control

group
Aoy Ve (Y b JAK)mQuiu)JxM)J-\V)Li}‘A S Ao s YY(Y )xbf@)bﬁ@bgu)ﬁx Ao, TV 5 L g dleS w5 VO

(Solzsxn o Jloxl P value .5kl gl 1SE 5k a8 ,kiS Sluls oy

SBM: soybean meal, PBM: poultry byproduct meal, PBMP: poultry byproduct meal processing whit Microwave
heating.

R s 2 e S he) 6lap Wen G55 slaamminl p p pSsp pie Sl g 5 g g 10050
Table 5. Effect of source and levels of protein on blood parameters on feedlot of lambs (mg/dl)

bl sl sles
Treatments
iz S N s IS Sl
interaction Substitute levels poultry byproduct meal
T Soslp osd o L
Pvave © SE %1000 wes sy P s oV Non S e
value value processing . Blood Parameter
processing
S r ot
07908  0.0002 1.706 10125 12375 22.000 0017 1393  17.416 12.250 VT S
Blood urea nitrogen
oSon IS
0.0677 0.1510  0.102 6.950 7.162 6.875 0123 0.083 7.09 6.900 CTT e
Total protein
0.0317 04359  1.697 65.125 64.000 62.000 0.899 1.385 63.833 63.583 =
Glucose
J}‘:...LS
0.229 0.3835  2.994 61.375 55.875 56.500 0.009 2.444 62.916 52.916
cholesterol
0.4395 0.1888  2.909 29.375 21500 25375 0.961 2.375 25.500 25.333 J”“‘S"f
Tri-glyceride
W & b 55
0.630 0.042 1.167 39.625 36.125 35375 0.003 0.953 39.333 34.750 High density
lipoprotein
ok S b B s
0.1796 0.993 1.734 20.500 20.500 20.250 0.037 1415 22.666 18.166 Low density
lipoprotein
Pt I L S s
0.4934 0.2806  0.589 5.750 4.375 5125 0.809 0481 5.000 5.166 o
Very low density
lipoprotein

doys Vo (Y e a85iS Clols o A3 WV 5 Lsw dbwS Ao YY(Y pb a8 ks Slols jos don Y 5 L se Sty WV (A
N3 gnn o Jlexl P value .Sl 5kl glas SE ), a8 kis Slals oy
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Table 6. Effect of treatment on blood parameters on feedlot of lambs (mg/dl)

ilest lales
Treatments S slaazanl B
67:33  °33:67 %3367 %67:33 Control '
71000
Pvalue* SEM Plé)&/; SBM& SBM& ‘100%PBM SBM& SBM& group (100% Blood parameters
PBMP PBMP PBM PBM SBM)
35 8l ersl O5s e
0.001 2462 11.75* 155 25° 8.5° 9.25°¢ 19% 13% TSR
Blood urea nitrogen
0.084 0129  7.03 7.45 6.88 6.88 6.88 6.95 7.12 SEan & )
Total protein
0.436 2.78 69 63.5 59 61.25 64.5 65 62.75 =
Glucose
SIS
0.0824 177 64.250 65.25 59.25 58.50 46.50 53.750 49.250
cholesterol
~‘-1,--:l§ SF
0.482 3.526 29.75 18.75 28 29.00 24.25 22.75 25.75 ; ;
Tri-glyceride
W JES L s
0.002 159  4225¢  39® 36.72% 37 35.25% 34d® 30.5¢ ) 0 T 225 )
High density lipoprotein
b (S
0262  2.30 215 255 21 19.5 155 19.5 18.25 ol S S ’*5_
Low density lipoprotein
ol : K b s
0.001 0732 6.75® 2.5 5.5 7 4.75° 45° 4.75° ek b S b o

Very low density lipoprotein

Aoy Ve (Y b JA@)LLiSQLQLz)JxJ.@)J'\V)LU‘A S Aoy YT(Y )xbf@)bﬁ@bgu)ﬁx Lo, TV 5 L g dleS w5 VA
(Solsnn o Jlezl P ValUR sl glat 1SE b s kS Sl s

SBM: soybean meal, PBM: poultry byproduct meal, PBMP: poultry byproduct meal processing whit Microwave
heating.
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IS Ao y3 WO 5ok A8 lis Slals jog Aoy Voo (B b aEHkiS Sluls jap Aoy WV 5 Lse
Sl 3 deos WV 5 Lgor e Ao 3 YY(L ol (55508 5k a8 5iS Slals jos do)n YT 5 L s
0k (g3l sl MBI Sluls ss s doa e (Y edkd (sl 5 b A kS
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Table 7. Effect of source and levels of protein on the fattening lambs carcass performance (weight percentage
of carcass weight)
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SBM: soybean meal, PBM: poultry byproduct meal, PBMP: poultry byproduct meal processing whit Microwave
heating.
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Table 8. Effect of treatment on the fattening lambs carcass performance (weight percentage of carcass weight)
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SBM: soybean meal, PBM: poultry byproduct meal, PBMP: poultry byproduct meal processing whit Microwave
heating.
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Abstract

Background and objectives: Recognition and application of high-protein foods that are
produced from waste from factories in the country can be important in reducing feed costs in
fattening. In addition, they are cheaper than other imported sources of protein. On the other
hand, it is important to replace an optimal protein source for fast growth and balance between
non-digestible and degradable protein in the rumen. The purpose of this experiment is to
investigate the role of nitrogen source in the occurrence of livestock potential and the use of
sub-products instead of conventional sources to reduce the cost of diet.

Materials and methods: For this purpose, the feeds used during the period of fattening were
balanced on the basis of experimental treatments with constant amounts of energy and protein.
Seven treatments were adapted to the diet by varying the percentage of replacement rates for
poultry slaughterhouse waste instead of soybean meal. The source of dietary protein is: 1- 100%
soybean meal, 2- 67% soybean meal and 33% poultry slaughterhouse waste powder, 3- 33%
soybean meal and 67% poultry slaughterhouse waste powder, 4- 100% poultry slaughterhouse
waste powder, 5- 67% soybean meal and 33% microwave-treated poultry slaughterhouse waste
powder, 6- 33% soybean meal and 67% microwave-treated poultry slaughterhouse waste
powder and 7- 100% microwave-treated poultry slaughterhouse waste powder. For each
treatment, four lambs were fed. Totally, 28 lambs were tested individually for 70 days. Fat
yield, economic efficiency, apparent digestibility, blood parameters and carcass analysis of
treatments were evaluated at the end of the fattening period.

Results: The results showed that the replacement of soybean meal with different levels of
conventional slaughterhouse waste and microwave-treated had no effect on feed performance,
including: dry matter intake, daily gain, feed conversion ratio and dietary intake. Treatments 2
with the lowest digestibility (50.90%) had a significant difference in comparison to other
treatments (P<0.05). Feed costs per kilogram of weight gain for treatments 3, 4, 6, 7 and 4 were
reduced by 15, 7, 6 and 5 percent, respectively, compared to treatment 1, which contained 100
percent protein sources of soybean meal. Blood urea nitrogen is very significant for treatment of
100% protein sources from soybean meal with treatment 5 (P<0.01), and the comparison of
mean for slaughterhouse waste type and replacement levels showed a very significant difference
(P<0.01). High density lipoprotein of treatments 4, 5, 6 and 7 had significant difference in
comparison to control group (treatment 1) (P<0.01) and comparison of mean for the type and
level of waste powder replacement Slaughterhouse showed a very significant difference
(P<0.01). No significant difference was observed between treatments for carcass weight, But for
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weight, thigh, hand, liver and heart weight, there was a significant difference between type and
replacement levels (P<0.05).

Conclusion: Overall, the results of this study showed that the slaughterhouse waste pests of
conventional type (without treatment) and type of microwave processing had no effect on
fattening performance (weight gain, conversion ratio and food efficiency) of lambs.
Furthermore, its replacement levels with soybean meal, up to 100%, while maintaining the
characteristics of fattening traits, have a favorable economic return.

Keywords: Poultry by product meal, Performance, Carcass characteristics, Blood parameter,
Carcass components
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