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Tablel- Chemical composition of feeds used for In Situ experiment (DM %)

(%) lsandds olas 5

Chemical composition (%)

99 dlaels (59 A

Shygd alge u_ﬂa..\La pld (uilig (s o las .
sl o4 gl
Feed Organic Crude Ether Acid Detergent
Matter Protein Extract Insoluble Nitrogen
oub A& LS sluls s 93.1% 56.10P 23.82 2.78
Poultry by-product meal
sad suly o (5L g Gla 94.52 38.05° 15.8° 0.3
Roasted soybean
sale Hus 84.1° 68.882 9.6° 0.01¢
Fish meal

oSile o,luslivl gllaa 3.18 5.27 0.002 0.002

Standard Error Means

(P<:/-0) winls o lo iae GMEAS (sllo Soiiiie yae Gigsa b st 5o sla (:Silie
Mean with same column with different letters differ significantly (P<0.05).
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Table2- Fractions of protein based on CNCPS in different samples of Poultry by-product meal
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Parameters

o pSeLs/aS) Gate
‘;u:il.a‘ﬂ ©la dhgan
(sebd ouls

Experimental i (gr/KG DM)

(O3 952 5 s y3) (sl 9 53 (S Crad

Fractions of protein (percentage of protein)

samples
A saas B1 yaas B2 yaa Bs yaaa C Laag
Fraction A Fraction B1 Fraction B2 Fraction Bs Fraction C
V Ggad 507 4,92 15.49b 67.72 8.512 3.33®
Sample 1
Y 4gad 555 421 22.118 64.82 7.140 1.70P
Sample 2
Y el 628 6.18 13.98¢ 68.30 8.128 3.408
Sample 3
aolulil glad
B 1.08 0.13 0.24 2.38 0.26 0.09
LSl
Standard Error
Means
P-Value 0.001 0.12 0.003 0.07 0.04 0.002

(P</e0) mial o Lo ae WA (gl,lo Soidie ju Bgoa b s 5 sl (Sl
Mean with same column with different letters differ significantly (P<0.05).
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Table 3. Crude protein degradability parameters and estimated parameters for measuring metabolisable protein
using In Situ experiment results

S1h9d alge Sy il ol pd (pLd Do 3 o ja) (a9 5s slaias
Coefficients of . . .
Feed Degradability Fractions of protein (percentage of protein)
at b? cs QDP* SDP> ERDP® UDP’ DUP® MP® MP/CPY

SRS s olaulsd yugs 28,220 48.6° 0.02° 15.70> 13.63° 26.19° 26.79° 8.89° 25.59° 0.45°

Poultry by-product
meal

oudiouly ol sbigws ails 25,10 7322 0,042 9.51° 1856 26.17° 9.96° 7.28° 23.97° 0.63°
Roasted soybean
sAle yugs 26.1% 53.2°> 0.04° 17.90% 24.42% 38.75* 26.54* 23.88° 48.53a 0.70?
Fish meal
aaSibie o lailiesl slad 0,92

Standard Error
Means

1.28 0.003 0.43 0.29 0.38 1.12 1.09 1.96 0.01

g VeSobl ladsS Ll 5o Gaigor edisd el WS B -Y (Sbl gladiaS (B, so Casig sdliad a3 g (B )
Foe ok i Gag — 1 Sl Hu GaS oy s el 0525 WIS (AL —0 ad o agoy sl S e OB —E (ad s Gk
e Vel palie BB GaSssy A aeSB 5o sud a5 el peda BB GRA A Sl o alg oy sads S A VSl o
e oo B (s 0 pla (s Jaas

(P<e/io) wal go sl e BV s Side 2 Sgoa b st 58 sla Sk

1:Quickly Degradable Protein In-Situ, 2:Slowly Degradable Protein In-Situ, 3:Rate of protein degradation, 4: Quickly Degradable
Protein, 5: Slowly Degradable Protein, 6: Effective Rumen Degradable Protein, 7:Undegradable Dietary Protein, 8:Digestible

Undegradable Protein, 9: Metabolize Protein, 10: Metabolize Protein/Crude Protein.
Mean with same column with different letters differ significantly (P<0.05)
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Introduction: The amount of nitrogen obtainable from the slaughterhouse wastes was 22.36 kg per
1,000 head which could be an excellent biological source of nitrogen (protein) in animal nutrition.
The poultry by-product meal (PBM) is one of the most important rendering by-product with a high
protein content for use to feed ruminants. It has been reported previously that including PBM as
protein substitute for soybean meal (SBM) could decrease feed costs in growing hair lambs.
However, a better understanding of the chemical composition and protein degradation patterns of
PBM would be very useful in improving the accuracy of formulation of animal diet. Among the
chemical analysis clearing the protein quality, the evaluation of metabolisable protein of feedstuffs
could help in more precise ration formulation especially in protein-rich by-products. Soybean as
well as fish meal are two commonly used protein sources in ruminant nutrition. Evaluation and
comparison of MP for different protein sources in ruminant nutrition bring this opportunity for
replacement the feedstuffs instead of each other. There are different methods to identify the
coefficient of crude protein convert in to metabolisable protein. Each method have robustness and
weakness as well. This study was carried out to estimate and compare the crude protein to
metabolisable protein (MP) conversion coefficients of poultry by-product meal, roasted soybean
(RSB) and fish meal (FM) by in situ method.

Materials and methods: The experiment was conducted on three male rumen cannulated Ghezel
sheep which allocated in Latin Square change over design. The sheep were fed two times daily on
0800 and 1400 h. The basal diet was consisted of 50, 35 and 15% of alfalfa hay, barley and a
composition of three experimental feedstuffs (PBM, SB, and FM), respectively. The in situ
experiment was done with incubation times on 4, 8, 16, 24, 36 and 48 h. The crude protein for all
incubation times were measured. The slow degradable and fast degradable fractions of protein
contents were estimated based on in situ experiment. The fractionating of protein based on Cornell
net carbohydrate and protein system (CNCPS) was carried out as well. Phosphate buffer soluble
nitrogen was measured using phosphate buffer. Neutral detergent insoluble nitrogen and acid
detergent insoluble nitrogen (ADIN) were determined as nitrogen content of residual after neutral
and acid detergent procedures, respectively. B2 fraction calculated by difference and results were
presented as percentage of CP. The degradation profiles were calculated by the nonlinear model
described by @rskov and McDonald (1979). The effective degradability (ED) in the rumen was
calculated, ED = a + [(b x c)/ (c + K)], using NEWAY software; where "a" is the water-soluble
fraction, "b" the potentially degradable fraction, "c" degradation rate of parameter "b", and "k" the
passage rate of the digesta out of the rumen. Then metabolisable protein estimation as well as
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rumen degradable and undegradable contents of the protein in different experimental feedstuffs
were calculated based on in situ data.

Results and discussion: The chemical analysis of the experimental feedstuffs results show that the
greatest protein content was for fish meal. The protein content of PBM was obtained 561 g/kg. The
protein content of PBM was similar as previous reports. The ether extract of the PBM was however
the greatest value among treatments. Because most of the ether extract refusal was included in
PBM, so this fraction was greater than that of those observed for FM and RSB. The CNCPS
fractionation of different PBM sources clear that except than that of “A” fraction all the fractions
were differed among samples. This shows the huge difference for different sub-samples of this by-
product. This suggests to do the chemical abalysis for PBM before using as feedstuff in animal
nutrition. Regarding the degradability trail results suggest that the parameter (a+b) was 76.6, 98.2
and 79.2% for PBM, RSB and FM, respectively (P < 0.05). The slow degradation fraction of the
protein was the greatest for fish meal as well as the greatest value for effective rumen degradable
protein. However the greatest value for undegradable protein was obtained for PBM. This clear that
this feedstuff has potential to have valuable by-pass protein. However the lower digestibility of by-
passed protein from PBM suggest that this feedstuff protein needs to be processed to have more
biological value. The estimated MP contents were 25.59, 23.97 and 48.53%, and CP to MP
conversion coefficients were 0.45, 0.63 and 0.70 for PBM, RSB and FM, respectively. The results
clarified that despite high CP content of PBM, CP to MP conversion coefficient was less than 0.5
indicating the low protein efficiency for this product. Different processing may be used to improve
the protein quality of PBM. The present study clear that in addition to high quantity of protein in
PBM, higher quality of its protein may use it as a by-product which is rich in protein in ruminant
nutrition. More work is need to evaluating the replacement of processed PBM instead of commonly
used protein sources in animal nutrition.

Conclusion: The results of this study indicated that, lowering the content of ADIN from poultry by-
products through the different forms of processing may improve protein efficiency and
consequently cause improvement in CP to MP conversion coefficient. Improving the protein quality
of PBM may make it a suitable replacement feeding instead of commonly used protein sources in
ruminant nutrition.
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