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Table 1. Experimental diets in treatments and nutrient composition on dry matter basis

Treatmentsta s
P . . P . . (.L.A)A) o b;.-\
Hlkis cluls oy JMSJL:.‘:S Sluls sy als )
Ingredients%
PBMP 55 S0l S5k PBM b Control
55 55 55 Barely grain s s
- - 10 Soybean meal Ly alloS
10 10 )j_.]a f@)L;S olls BEe
Poultry byproduct meal

13 13 13 Beet pulp L3 e Al
9.5 9.5 9.5 Corn silage S5 D
10.7 10.7 10.5 Wheat straw pS olS
- - 0.2 Urea o3
0.3 0.3 0.3 Salt K
1 1 Limestone S Sl S
05 05 05 Vit&Min* | s el oS
Chemical compositions L. s 5
14.9 14.9 14.6 Crude protein (%) Pl nSsn s
3.3 3.3 1.9 Crude fat (%) P o Ao
27.1 27.1 28.2 NDF (%) s odu s 53 Jslosl GUI Ao
6.7 6.7 6.1 (%)Ash JEN{FI
0.81 0.81 0.66 Calcium (%) S )
0.36 0.36 0.34 (%)Phosphorus i Aoy
(558 52 G JEK) o e (5551

2.62 2.62 2.66

ME (Mcal/kg)

2 109 Cw . B4.7 9 EZN) i3, 50 g Fe) -1 99.2 g Mn) ;L (Vit&Min per kg) PSS s Gdae s sl Jas
Vit. A 490000 1U, Vit. D3 90000 1U, Vit. E90 mg 0.29 Se),de 1 g )
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Table 2. Chemical composition of poultry byproduct meal and soybean meal on dry matter basis

L g s sk LIS Sluls sy Shse o3le / _S1y 55 e3le
Soybean meal Poultry byproduct meal Feed/ Nutrient
43 50.9 Crude protein el s
11 224 Crude fat e
75 15.9 Ash Sl
0.7 2.2 Calcium s
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17.3 3.1 NDF Lt ek g3 45 Jlowl b
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Table 3. The effect of experimental treatments on growth performance

Treatmentsts L

sk A kS Sluls BETY

f\f)w CJ\JU_L& BLX’) wals

P value SEM Variable .z
PBMP 5 45,5L PBM, 5b Control
(¢S 5k8) adsl 055
0.874 1.479 294 29.1 28.4 .. .
Initial weight(Kg)
G558 26 055
0.273 1.399 52.2 48.5 49.6 . .
Final weight(Kg)
(¢ S 5S) o e S2t ele IS
0.367 2.089 168.404 163.973 165.482 .
Dry matter intake(Kg)
0036  0.694 27 19.4° 21.2% (¢ A8) 25 e 5
Total growth(kg)
0037  0.010 0.324° 0.277" 0.303% (g5 AL
Daily growth (g/d)
a b ab Sy s a2
0.069 0.246 7.446 8.455 7.824 . ]
Feed conversion ratio
0.083 0.004 0.135? 0.119" 0.128% 2

Feed ratio

Dls g D (gl bl Bl 4 alie e G o> bosliel Glaw a5 ab, Sol3 sne C]a.., Jlez 2 P value ., Sl 56kl gles : SEM

AL e

ab The mean of each row with different letters has a differ significantly.

Processing with microwave Poultry by-product meal (PBMP), Poultry by-product meal (PBM)
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Table 3. The effects of experimental treatments on the population of rumen bacteria (nx10°ml) and protozoa
(nx10°ml), NH3- N (mg/dI), and TVFA (mmol/dl)

treatments ks
P value SEM sk LIS Cluls g B kiS Cluls oy el Variable ,xze
PBMP 5, Sl PBM ;b Control

0.039 2.113 75° 9.1° 28.8% Bacteria & SL
0.471 1.101 3.1 2.3 3.2  Protozoa 55550
0.035 0.210 5.79° 6.40 ® 6.73% Ph

0.188 0.932 12.18 10.46 9.53 NHs-N Stisel 0355
0109 5482 1108 1163 T o100 :;’; I‘;”* el
0.018 0.340 65.8° 67.8° 66.3% Acetate el
0.001 0.387 18.8° 16.4° 16.92 Propionate sz
0.223 0.189 10.3 10.8 10.8  Butyrate s
0.008 0.101 35° 412° 3.95° e /ot

Acetate/propionate

Processing with microwave Poultry by-product meal (PBMP), Poultry by-product meal(PBM)
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Abstract

Background and objective: The use of conventional feed sources in livestock diets in addition
to increasing demand and prices has also caused increasing their imports. On the other hand, the
use of feed industry residues and their processing can provide reliable sources of nutrients in
livestock diets. Therefore, this experiment was performed to investigate the processing of
microwave electromagnetic waves on poultry byproduct meal on growth performance, rumen
parameters, microbial protein production, and nitrogen retention in fattening lambs.

Materials and methods: Fifteen mixed male lambs with an average weight of 29.3+2.7 were
used in a completely randomized design with 3 feed treatments and 5 replications. Treatments
include: 1- Soybean meal, 2- poultry byproduct meal, 3- Microwave poultry byproduct meal.
The experiment consisted of 14 days of adaptation and 70 days of fattening. Weighing was done
every 14 days. Feeding was done at 7:00 and 19:00. Daily feed intake, initial weight, and final
weight were measured and recorded. Measurement of produced microbial protein in the rumen
was calculated by estimating purine derivatives excreted through urine collection. On the last
day of the experiment, ruminal fluids were taken using a stomach tube and a vacuum pump
three hours after the morning feeding. Then it was used to calculate the population of bacteria
and protozoa, to determine the concentration of volatile fatty acids using standard internal
solution and gas chromatography, to determine the concentration of ammonia nitrogen and the
pH of the ruminal fluid.

Results: The use of microwaved poultry byproduct meal in the diet instead of soybean meal in
dry matter intake was not significantly different. Daily weight gain and total weight gain in
microwaved poultry byproduct meal treatment were against the unprocessed treatment 324.3
and 22.7 kg versus 0.277 and 19.4 kg, respectively, with a significant difference and improved
traits (P <0.05). Also, feed conversion rate and feed efficiency between treatments 3 and 2 were
7.446, 0.135, and 8.455, 0.119, respectively, which showed a significant difference at the level
of P <0.07 and P <0.08. The highest bacterial population (28.8*10° ml) was observed in
soybean meal treatment and was significantly different from other treatments (P <0.05);
however, no significant difference was observed between treatments in the protozoan
population. Rumen pH between treatments 1 and 3 were 6.73 and 5.79, respectively (P <0.05).
There was no significant difference in ammonia nitrogen concentration in the ruminal fluid
between treatments. The percentage of acetate, propionate, and the acetate to propionate ratio in
the treatment of processed poultry byproduct meal were 65.8, 18.8, and 3.5, respectively, which
were the lowest, highest and the lowest values compared with the other treatments, respectively
(P<0.05). There was no significant difference in microbial protein production between

“Corresponding author: kamali_m2000@yahoo.com
"\



treatments. The apparent nitrogen retention in the microwave treatment was 27.129 g / day,
which was not significantly different from other treatments. Its lowest amount (24.861 g / day)
was for soybean meal treatment, and its highest amount was for conventional treatments with
poultry byproduct meal was 32.148 g / day (P> 0.06).

Conclusion: This study showed that the effect of poultry byproduct meal, processed by
microwave method was better than the unprocessed poultry byproduct meal on the growth
performance traits. Replacement of conventional and microwaved poultry byproduct meal with
soybean meal did not significantly change the growth performance traits. Also, conventional
and microwaved poultry by-product meals could be replaced with soybean meal up to 10% of
the diet dry matter in fattening lambs without making any unfavorable conditions on the rumen
parameters and apparent nitrogen retention.

Keywords: Growth performance, Microbial protein, Microwave, Nitrogen retention, Poultry
byproduct meal, Nitrogen retention.

Yy



