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Determination of chemical compositions and metabolizable energy of poultry by-

product meal
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Abstract

The goal of the present study was to determine the true metabolizable energy corrected for nitrogen (TMEn) content, chemical compositions of the
poultry by — product meal (PBPM), the relationship between their chemical compounds and TMEn in adult roosters. To examine the nutritional values
of PBPM, a total of 30 fresh samples were collected from different slaughterhouses in the country. For TMERn estimation, each sample (25 g) was used
to force feed to the 4 birds raised in individual metabolic cages. Dry matter (DM), gross energy (GE), crude fat (EE), crude protein (CP), ash and total
volatile nitrogen (TVN) were measured according to standard methods. Average values for DM, EE, ash, CP, TVN and TMEn were obtained as
90.05%, 22.10%, 7.50%, 60.30%, 220 mgN/100g, and 3907 kcal/kg, respectively. There was a positive correlation between TMEn and EE, while the
correlation between ash and TMEn was negative. Compared with EE and ash, the CP was less correlated (P<0.05) with TMEn, while the TVN had no
significant effect. The determined values of chemical composition and TMEn were used in fitting the simple regression equations, which can be in
practice used to predict energy contents of PBPM samples in factory and production farms.

Keywords: Chemical compositions, Energy prediction, Metabolizable energy, Poultry by-product, Regression equation.

Email: hamed.ahmadi@modares.ac.ir J s o ki 53



ol dheins o Ay B ((shas| ol ol ol Clas

o S M e il e Sdee Sl 5 Gos e
9 )\J\frp'u“ duif okas sl LA ks skile
LSl e 53 (6% YO0 JL b 28 8 (slasr s
sl o 53 ol eslinad 5 Slals nl sl fos L [Y]
OLigaladl 5 Lo yor Cuwd 8l el Ul e ok
Sny s o 5 S3lg sla ST 5l cadss a s
e ol ) esliad cal b V] 3550 Jesar (68 s 5
Sl wyza Al s (o5l U Ll Sy
e Al osb SIS Ossaleslall 5 slie
ME o 03 Ssn g S Olsea (28 e
L[YVIY O] sss 0 U0 s
Jyonn w5l b OBWas 555, ] Y some
3B 350 5 el Sl b UlnS o5 4 85
PBPM a3 &5 ol 4 am 5 b 5 S s onliad 5o
e3lizal ol sy ool SO0 s b oS 4y
oL 5 gl B llg e S8 s pe nl
sk SIS Osgeieslatl 5 olde slae o slaay a
Ol 53 PBPM 15 Ol e etl sladli 53 5L g
&l oY pl by ol wndly (g Sl Al
sab AR s S I8 bl s (S esle
S s opl el 5l e 8 15 sl s 5
o S e ol s 0) pled DS S
s (Total volatile nitrogen; TVN) 3 055 25 S
50 M,;L;)j@.? PBPM Cilise slad g3 5,5 TMEN
o BLT aalsl 53 il e 528 il glaolSleis
PBPM (slacisol 5551 Olpe 5 sboasd slpml o

w\w;)\)}w‘)fb‘))ﬂ

b 9 3lge
O Ol § claolS iS5 Wk sl ale e

eK)u;Sﬁ)l; Lfgf:“ 9 L_;’)le}LiL")bI c)JJl ‘V} LQLW\

4oNdo
Poultry By-Product ) ,sb a8 kis Sluls joy
polie il sa YU 55 o5l (Meal; PBPM
R N LUV U PN TP N
JB &5 e Asl anils 5k S 555 S
O5sfs bl odd momal Lad> Lo 5 S s
AU ocss ub  aBkis Sluls s, (TMEN)
Sl Aoy wsaslles ep e 5l lse
35S 3 01 Sl oy imman 5 ains S5
Llge Ol Bz gl Ld CES 5 s A
LS Wy ooy s Sl ¢L>'- slye o3 VY 550
FoOske WP VL ci S Sl Mg 4 xS
PBPM [W\] ol ol o3 (pesss a8 ,liS Slals
il Sl Byl gl 5 31 Jle e KGOl e
Slgwlus 5 Sdne Slse (BB S s i e see
ol el G5 L e K imes 5 B s S
S Ul S Conl VG an B (550 Sls J gas
TA] 555 e eslanal e sla3l =

(e Sl Sl (gles sl 3 PBPM S1, =
Saae JnE bl 058 Sl 5 LS Ses
o e O S e Juls &S pb oS kis
TNl T e st (il o 3l (g pdbbobanl sl
Jole s c2 S ap glecd Gl 5SS a s ks
el Sy (s e 5 S g BB (9551 oS s
[51 3)038 o b s S 5o 350 5 1) ol o

GIYY] s andlas 5 Aoy Ve B [YY] (glandlas s
055 slag e AL Sluls sy 5l Ay 0
Osde S5 glag e b 53 S s WL o b
Slirl s G5 faess kS o Shes n pae
Slr e g sk Sluls WS elial § e o5
woal Gladl s B i ool ol 85

Ity

\\'ﬂ/\}igl"wwl AT

e



2ok AELES Sluls 3 g Slegcs s B 6550 5 pberd OLS 5 e

TME = (\ adat,

{[(Fi x GEf) — (E x GEe)] + (FmE + UeE)}
Fi

TMEn = (Y alayl,

[(Fi x GEf) — (E x GEe) — (NR x K)] + [(FmE + UeE) + (NRO x K)
Fi

NR = (Fi x Nf) - (E x Ne) (V" byl

Sldie =Fi Gl asle ¥ OB gladsles sla ane
Shst bt 35l =GEf (o 3) e S|
“GEe () gt ke =E (o5 53 S JSS)
S3A=FME (o5 55 S JESS) gaie plt (555
S350 =UBE (o S5hS 53 S JS5hS) gaite (Sl
,ldés =Ne ‘(6;,1; 53 &8 L) Slsl e siis,l
Oisfs JMae =NF (o 3) pdde o5 55 O35
Uo7 poedl ups =K e S) yan Sy
Jie 5,50 =NR (e S5kS s g JSAS AYY)
=NRO ol o5l STy OB W 5 o5 ekl clal 055 %0
(dald) ww S OB 5 3 sddlil o3l Jlads 5,5 5
Al oS e

ol aSbr 5 it osle Jols Wadi a5 U
ot Gl 3 5 e [DAOACT (olgiy oss Gillas
DSl S I (6 fm SIS oy ol ) pl (5
$Se3lul sl 5 (Gallenkamp Bomb Calorimeters)
ol g Ol A aslizad JInS i, 3l plt 55
(Soxtec System HT 1043) 4k soe (55, L Sl sl 50
skl sy 5l TN (g 8eslil gl w28 5 ol
A2 o3lizud [BAOACT 5 o <l JIulS 5 Sl

Disrs pS e e b LD sl
g ol 5 daly 5l e 0 S Ao
(¥ abayl,

X & gai OF e

TVN (

mgN) __ 1.4Xused H2504X 100
100g/) 1000mg

Db G ana g Sl ol L e SIS0 €50l 0 slies
A5l s (€500 T 5l bnax) slal &y s &
Soslie Db g (sl PBPM (sla sad 5 (g5l mar
r ol Bl o Wbl (e O el
e b 65 3 3L 4 Jlsl B 8 slaasy 5 ok
5 Gosldes RIS a osate Sl (5)sl
A pedsbe BB G5 nn Gl LS Sluaien
4 olerl dis B, L (S Y0 Jlis &) badised 51 S
SIsbe ol gla b > &S db e axkd ¥
elos Jilesl 5 13 A8 eslinl (lds e edls i s
SN e O3 b 5 bl Bl Sl s s 2
Wl b B 3 by A8 S I3 sz 250
Jsb o sl olasl gl al gla iy sl
B PSUTICCIVPICIPW | (5 N CORNC VS PSP
Sl g 3 IS oas WS alss (sl ST
o3ls Lo s 5 w0 Wl 55, elalp 2ulosT oale ¢ L3
AL osb Lol e¥m cele YA 5l de 5 LS
G L3 b 55 s 6»1@2- BBl o pos a2l
L s ,a sl 4l jolast! PBPM lade [Y¥] As
(¥ BT sad 2) p S0/0) s b Joms 5515
oo bl g5l e e gl S e O
Spse Bl s ol VY Slewy dala o3 S Olgea
3 Ls)ﬂ@%— o5 iekl DN IS 5 Al oS e
(St osle doys b lad sl S dazes j 3 b s
DA Ois S s AS el a8
Sie 3 slaakal, Sl eslizad Lok 5T (TYN)
Slp ok el 5 (TME) i e slie LB (555
sskieas Ad s Sl slse slad gl (TMEN) &
Al beals Vslae 035 552,008 5 5583 2550 5
s 5 ol lilind (Aays Voe) S osle (gl gs

R WA

Ity

\\'ﬂ/\}igl"wwl AT

ARA



ol dheins o Ay B ((shas| ol ol ol Clas

SLaslS51225 PBPM (5,51 3 s 53 sl (piomen
Gt s gland HIUT s 3 ol 528 (il
\#/) {’l’- S ¢<=l>'- S Loy ov/yY PBPM
oSl VY] s S Ao VEY miS s s
55 &S Ll Cewsas dsys YY) PBPM Slad i o
Wels gy s S [INRC] (slaosls boavslis
ST )‘ J.ZL: )}JSPBPM BE) \}L r\?— szj\ U\j:‘
5o TME gl Sl sl Jseamen ol 5 YL (sb'-
osle > 22 ChB Sl Al Ll Gsls
JB 55l slde ek AB kS Slals sy Sis

DA Ll o 58l 50 A rwgiﬁl:,e
b lceals calae WV e glaasl b a5 el csay
(p<'/'\) LS)\JL;.‘“ ;.e)&:;—‘ LA)LA:; ey _/,M,Sb- M)J
Qlﬁ.abg‘):w \)fb-JLwSl?-).) Q\ﬂ:}j U'l‘ A odalin
4 odrg Lol s sl 53 g o5 Ol
olRbe ol (S S pae Olal 5o e e sl 4
g by A3l Ko slaypdS 55 eddaill palae 5l xS
6Lﬁal§)w )J )).:b 6{.&[73 (5)[*“‘-’\} )‘.\iﬁ ).) d)&}\ 4_.
oSk DAL &S o Spls ind 5 S Jllie mio
YAV syl 53 &3l Dol e 4 (g1, TMEN
M 5 oS 55 PBPM gl o S US55 (5 JS LS
Slaises & by o 0 SAS 5 (6 JSAS FIYA L TMER
A0S 5 o5 e e e LB Gl oS sy
Yo A0 L TMEN lass Q:’JSVS Jlas 555 (-b'- S
R FeS S 2y Sl 4 by 0 SHS s g JELS
)}Jﬂ.{ [\? E) \ﬂ G,:Uaﬂ Ji..:b J:EE::A .19..»}3 ol J:U\J§
alas 3550 PBPM (gl 2 odelcsa TMEN slis S

S 55 [VANRC] s ok 5,18 TMEN slis 51 5V

5 ki bl skt SLE 2 b IB s bl ol
5 [Y'SAS 9.1 Ll 5 5l Sledbl @j@}, 3
Sz ol Ble s 03 37 5e REG 5 ANOVA (5 LT (slaeys,
o 5 i Sy Nslas s daosly o
e Slasine Sbtlad sl O S5 Slars
T S P TR C JK YN NIPRS R
ROt ol (Stepwise backward elimination) S
Gl Bl Ol 5l eslizad oL Sle anolis
tlis sl o bl 5l .o S s (LSD) Lls e
sheed bl gl 45, Gl (tvalue) Sl
L& o3lized PBPM (glas o3 TMEN |, 138 50

o g b
el S el g el 055 0) pleed SLS S
35 535S il PBPM glad 5a3 TMEN 5 (TVN
Sl alie 5 bl LT s e O s
SRS P B o WU PR AR SO SIS PR
eSS TIPSO S P
Dy e SAS 02 GBS YAV L ol e
il sladisel) e les e S AL jefiae
Osli g Seslul glaaxle ki 5l e (PBPM
R=E" d:f;lﬁﬂ JP<a/eY) sl s Sold e
NRC L _oest| 45 55 dsys #0/Y PBPM (glads su
oS oole W] Gladlas s sl [VA] (B)
S Wles S 1S dsys VO I, PBPM (sl ol
SR ) o2 el sy p a5 e 1 5 e
Sl e s SSle [Y] S hasn 00 s
Sl deoys OF 1) 535S 55 el LMI@,T PBPM
orl o3 edalise bt 5 mlan 51 508 oS Wles S
o 53 23l sy Vol Gl sl 50 Shasy

B d}&uﬂ C)L’jbu cv;.-)b'- Cf L: ul>'-\b LE))TJ';

Ity

\\'ﬂ/\}igl"wwl AT

vfY



2ok AELES Sluls 3 g Slegcs s B 6550 5 pberd OLS 5 e

ﬂ)uﬁ‘)) &quwwa)jj))f}JA\f)leb )l}u hﬁﬂj: )lJfL;ULw a2 \YY Q)\f) LSJJTJQ nj>u.
[V‘\}\f’] .L,J:LTMEn Jl.(wli)l:SY“/M )L:Jje.ﬁ}é ol 93 o)‘ﬁ.: BEREEEE%

JA@JL&:S Q\a.:l.ﬁ):x (TMEn) g)j}j._g UAL.JJ: oMchE?E’JLw}Q?y J)G 63}‘}@\7@ CJL:-:SJI A J‘5J.>
(i sl olal ) ', 5b

TMEn g crloer? S
(S 52 IS4 (TVN) L5 0555 IS ol sl K. RPN
(4 yo3 r;\w/oj;;ﬁi pg‘;\c‘) (do3) (Xs,3) (Ao y3)

YOy /Y Y4y ARVA% Yeo/v Av/A \
Yyav/¥ ¥4 /A \VYAS #¥/Y Y
AKIAA7AN Y'Y /A VYAl lZVA Ay
\lREdid YVYy /4 \A/A oY/ ¥
YEVAY YA \Y/N AVLN IAVAL )
Y& eq/A K q/Y \\7% FAINV 4
Yoo AO YO \Y/N AIA% Z¥/\ \
Yove/y A4 A7AN YAV OA/O A
FYAV/N VY \vid VAl 7¥/4 q
AAARTAY \R\% 4/0 YV/O O¥/A \»
FYOY/A Yeo¥ ¥/Y Yy/¥ ZY/IA AR
YAYV/¥ Yy, A7A} WA Y'Y ‘'Y
\RARYD Yoy A AAwa% oy/4 'Y
FYYY/ v Yo¥ ¥/Y Yo /A Fe/q \Y
FY\A/e AKR! Y/0 ARVAY £Y/4 \0
YEYO/0 \AQ /v \V/A av/Y \#
fEYYIV \2Y /A YV/IV #V/¥ AN
Y40V/A \RF4 VoY PV 0/A A
FAYAO Y4 q/+ Ya/v OY/A \4
YoYY/A VO /v 14/4 0¥/# Yo
\akark Y4y ¥/0 AAwa% Y5 T
YoeY/0 V4 FIN Va/¥ 70/0 YY
\RRA7id YYv ARVAS \2/Y oo/s Yy
ARARY/A Y4 ARVA \2/Y Y0 YY
Y4AY/¥ \2Y ARVAI \#/7 Y0 YO
YoYa/0 YYY AY AN OA/+ \id
YOVE/A \4A /Y Y¥/A #¥/0 YV
A\t VAN YY. ¥/ YA/$ /4 YA
YA Y'Y v YV/$ [4VAT Y4
YYoo/s AR v 14/0 0¥/» Y

B Ao /0 ek ad IS 53 St asle S0ka Lol skl e god St osle bl codal ety TMEN 5 oo (513! ples )
Atl g 1SS e 5eSole Laesls I pluS s s

-~
NP
o
\\'ﬂ/\}igl"wwl AT

\RAx



ol dheins o Ay B ((shas| ol ol ol Clas

03578 ool p odd gl (id ed e JoB (5551 5 ploard DL 5 o Kils amlis il )l pAH] @Y Jyu
(PBPM) ,5b 28 ,kis luls 39 (TMEN)

PBPM (sl sai Lo

e e sl LB 55 (TVN) J3 0555 JS P S el e S e
(S osle oSS/ IS AS)  (wsadp SV v/05sm oS o) (o) (o) (4wd)

GO Yy Vo™ YYAT g Sl
\ANTA Y Y/ Y/ SAIV R
Y4AY/¥ yY4 \Al VOV 04 /4 DS
FAY L/ - - Y/ 0 'NRC

VOOV VYY) /0 £V \/$ LsD

A7AN YV/YV f/0¥ A V/¥0 (1) O s o o

i3l A kES Sluls o s ciliis (et sai o (P</01) ls me Mt sdunsOlis s

NRC s e 5158 sl ¢1_<Jk¢ﬁ [National Research Council .)

il sai o gl edalny alie o Kile duslin gl Jlopme Mzl fBla Y

ol 53 PBPM (gl s ssleasa e e
Y] e S b o IS olie aals s (Gl
oolie 5 33 Ol 3l Okl PBPM &a5 4 (gl 5
col;- Glaesls L fags ol sladigeld (gl )V Jadr

Sy e [A] e 5,018

S 5 ) OVl

Sl @bl i3 S 0 S5 bl sladas
e AL e b e o By e
o o) e e ki b SG5 (TMEN)
SR en 5 (TUN ol Sl ol 055,
Slapaze Sl a0 ofd boanly paze lade i
b joize plod H gl b (1) alaily a0 0L | Jis
Stepwise i, 5l eslaial b oaslsl s A esls 3305
Dl s e i Bd> L backward elimination
kel Sz V58 slaakal

TMEN (S osle p SAS /g JS5L8) = (0 el

1280 + 23.7 CP + 80.4 EE - 72.8 ASH - 0.235 TVN
R? (%)=AV/A RMSE=140/4

Ofsn mhe Ooplle 6l olme TUN Sl

Cadlw o kiSOly Sl 1S sde ol 4 ol Sle
el 855 g gl S 5 Bl I s
VY mgioog e Jpame b (8l el s TVN Ol
b AEES Slols sy TUN Sl oy
Lld 5IPBPM das o Ol ol oS sl A4/ Apgnirtong
Ao Jlext bl S ol JISCie T ol as s
Jol e 55 o 5 3 e Oloy s Jseamee ol 55T
S osle ke [¥] o Bl ol S (gl
» &S Je s s Ay A/0Y PBPM O glad gel
S wsed e i el S0Le i s Glesy
55 ok [VA] L5 S 50158 ds,3 AY/A 1|, PBPM
Shemmall a8 L pl st 5 it osle ol
S35 2 B3 3 s odls Siblle [V] OLSes
e NS slap e SIS Slals s
oys VA el doys PYA L) ol S
2SS YooY I, TMEN 5 dwys V) xSl
o oFsn e JSHsbe [V] A s Ol g SS

Ity

\\'ﬂ/\}igl"wwl AT

Y



2ok AELES Sluls 3 g Slegcs s B 6550 5 pberd OLS 5 e

BB 5 2500 Gl e S5 S¥slee ol esle
5 S e ae il e e b
0 g e e (n e A dlons (055
e 33 (R%=0.80) L dslee > 35 (R=0.69) L
Js Lzl TMEN [lie sl b sl 5 o>
[a] ezl b sy

Olype 53 x5 wlal n TMEN Olse O yoss s sal
Q338 JS 5 S oz s 0) gt DS 5
sk AELLES Cluls o il sladises (Gl
el ol ol @) IS s

V55 0) Gamw S, sladdsles 5 lajlssei 4 ax 55 b
whord S5 STMEN o ol dlally a5 S jasla
b im b g 50 (RS 5 e 02
HB 5 S RIB s el g e R
S A patia pomen (3L Al 5 Al e sl
AEiS Sluls s TMEN Olse 655 TVN s
S ey &S L pad (38 e 3 (650 ub
N0 S S s Aoy (ab'-J:MSLi- Loyd oy
L] 55 55 Al lis Cluls ag bajlas

L dde bl 4z ell 2 O sles LT ol
58) [t-value| o bl (g S50 b 59 4o (gla iz pled
el ol 2SS Y i 5 (Slesbes tl0de Glas
s S g Gl e &S e e 0L
Lier (5 i Glae sl gl sS4 TUN
S50 2 b A6 oS TUN 5 i i
SV 015 e s il i e e LG (535
035590 4 |y, PBPM (glawi sa3 TMEN Ol 055
55 el pls [¥] sy s PBPM (sladisal o o Ole
Lt god 53 3 g ge i 2S5 o Ul 85 3
gl S A s kS o TMEN ﬁ&péjﬁ;%

b ke 5B mie Ol ol pes (S esle

TMEN (it o3l p SAS /6 JS5kS) = dal
1192 + 24.4 CP + 80.1 EE - 72.4 ASH

R%(%)=AV/V RMSE=Y40/A

TMEN (S esle p S 5LS /(6 JIS,LS) = (v ol

3086 + 68.4 EE - 93.9 ASH
R?(%)=AY/A RMSE=Y\#/8

(EE) bt o (CP) ol 55 Ladslas ol 5o
ol 3l doyd Syge w @ (ASH) ¢l>’- S
Sogons (TUN) S5 0355 JS 5 baases Ko
bl il s 08 Ver 0555 p S ke
Lol oS Uax s Oly xSle Lds ol RMSE
G oobl Sl ol o i s slee Sl sl
33 L 8 slee o ys AVA 233 L0 dslae 4y by e
AYIA cps oo b 5o Vo dslas gl 5 A3 AVIY
.,U.A.i;)ﬂﬁwﬁ
Ll plt S g et g S AS et
TMEn L 5658 obli) Kilg » ol e ule
35 TUN (gl os sl jmel )b 0 dslas 3 S slow!
I TUN o5 b s 355 Sl gme +/00 Jlazs e
S Mol Szt (B Aslas) AV/FA s i slas
womed (P</0 1) il dslas 555 p (obbine LU
o (B) daly (o SKae Aol oy Sl &Il shiea
S o815 albilssse /) el e b s
V) aaly 5 A3 S Gl et sy A e ol
o2 (F) il 5l a5 5 C}fl{..w Conday
wor adaly cpl 3 aS A sl (Vo) AFVA s
(V) alaly dies s gme /) a3 sle bl
0 Iy TMEN Olg o a8 col ladslae o Sesla
S Ol 45 iz pa 3500 o b PBPM (sladd o
5 oalS (B) daly 4 o LY 3sd> dslee s

Slslan 63,505 s 51 Js asl il oS RMSE

Ity

\\'ﬂ/\}igl"wwl AT

AL



LSJ‘M}':' ..\.3')5 ‘Lg-o\w?‘ Jol> g‘ﬁh‘ﬂ‘ s,..\.b

o .
]
2 y . ke
SR 1T.T
2 o Qo o0 3 fore e
[ 4 8 .
: @ “l‘ )
—;, 00 0 ~.. 3
. o oy L 3
P e .-. ... .
v oo oS % L g
- v .
o (] )J.. ° 2 Yo
X [ 8 N
3 e o’ %
. [ ] W Y.
YO YO
y.. c.. ... Vo YA YV YF YW Y. oYY
(905 0,85+ + 12 539538 055 o) 158 (3958 JS (Sis a3ko swoyd) P& (152
o D
> ° -
) KN
@ Yo ® 3 Yo
3 . [ )
3 o -'5'
’gi "... ‘ 3
Y ‘@ ® %
¢.0 @ N
= CRE ®
-0 X .
B o *o. é, ro
9 £y
RN . v
3 L S
\‘q‘ £
\q; \‘q\
Q@
~  you
Yoo
O. OY OF OF OAN £. PY P¥ £F FA
Y ¥ 4 A Yo VY Y
(Suis 23ko o) o5 JiwSE (Suis 03lo o yd) @l puiigps

loord S 5 Olpe 53 i el y (0 8 ST (6 IS P8 i d e ] (6551 Do i s g0 ) IS5
seb AELES Sluls jo g kit bk gas (I 05548 JS 5 AeSLE gz (s p)

@'L:.wbut th.cﬁbu.a “ Lﬁf 5.1.::4..«:\:54 Lgl.hejl.ci A JJJQ'

S3505 Sl e
v J-h
(TVN) L5 0552 IS g S e o f s <
(a5 p SV /OS50 p S hen)  (do2) (As ) (Le3)
L% Y/AY Ve/¥) VoY t e
¥ ¥ \ 3 ' a4,

s A Sl 53y TMEN s La ize 51 oS 8 (65108 30 comal i 51435 )

-~
NP
o
\Y4A J:a_‘gtl Yoosledm YN o 40
ves



10.

11.

12.

13.

14.

15.

16.

17.

2ok AELES Sluls 3 g Slegcs s B 6550 5 pberd OLS 5 e

AOAC International Official Methods of
Analysis (2005) 18 th ed. AOAC International,
Gaithersburg, MD.

Adedokun, SA and Adeola O (2005) Apparent
metabolizable energy value of meat and bone
meal for white pekin ducks. Journal of Poultry
Science 84(10):1539-1545.

Akkilic M (1977) Poultry by-product meal as a
substitute for fish meal diets for broiler
chickens. Ankara universitesi veteriner dergisi
24(1): 1-27.

Beilorai R, Losif B and Harduf Z (1983) The
nutritive value of poultry by-product meal for
chickens, Nutrition report international. The
Journal of Applied Poultry Research 3(10):
140-142.

Dale N, Fancher B, Zumbado M and Villacres A
(1993) Metabolizable energy content of
poultry offal meal. The Journal of Applied
Poultry Research 2(1): 40-42.

Douglas MW, Johnson LM and Parsons CM
(1997) Evaluation of protein and energy
quality of rendered spent hen meals. Journal of
Poultry Science 76: 1387-1391

FAO (2007) Online: Http://faostat. Fao. Org/.
FAOSTAT® FAO Statistics Division

Fuller HL and Rendon M (1997) Energetic
efficiency of different dietary fats for growth
of young chicks. Poultry Science 56: 549-577.
Kalvandi O, Janmohammadi H and Sadeghi
GHA (2011) Determination of protein quality
and true metabolizable energy of high oil
poultry by-product meal. Poultry Scienc 6(8):
1983-1989.

Kerr BJ, Dozier WA and Shurson GC (2013)
Effects of reduced-oil corn distillers dried
grains with solubles composition on digestible
and metabolizable energy value and prediction
in growing pigs. Journal of Animal Science
91(7): 3231-43.

Metwally MA (2003) Evaluation of slaughter
house poultry by product meal, dried alfalfa
meal, sorghum grains and grass meal as non-
conventional feedstuffs for poultry diets.
Egyptian. Poultry science 23(4): 875-892.
McDonald P, Edwards RA, Greenhalgh JFD
and Morgan CA (2002) Animal Nutrition. Six
edition. Indian Branch.

Miller EL, Juritz JM, Barlow SM and Wessels
JPH (1989) Accuracy of amino acid analysis of
fish meals by ion-exchange and gas
chromatography. Journal of the science of food
and Agriculture 47: 293-310.

& 5 dom
Sy eddalwe TMEN 5 sloos OLS 5 G o) e
e glas kil glad a3 45 40T L Ol 4| PBPM
Ll e oS udls glabame B sl 55 0 S350k
Al el pl sl B e s Sluls Sbges
5ol o LTMEN o it (Stas Ao jasiis
5 AeSU G Sad S J o 2l s s a8
G55 2 Sobsbme U TUN iomen 3, i TMEN
4 by, TMEn Juie - p5 Ay .ol TMEN
A0S 3 e L o e LIS Sl gl sl
oot sl 5laile pbt xSl
Gy ©3,05 gt 015 e addllas opl s sdelisa
Glal 5 s s PBPM (ladi se (6551 e

Sgesoslinal Hab 55 f_)‘}‘tiﬁfb Sl

&b

B OYM) ¢ e Sle 5 10303 5 o bamallr )
b A Sl oy b b 2T Sl
255 VU5 el B 55 a2 Clios 5 4,
AP0 (1) ol g5l (sl sy alaes OLaS

3T e g Shemallr f G o315 e Y
Sl o e B3 (YA ¢ (s
e . 25 S Glaar i i 53 b A kiS
DPEVEOTY s ol sl ta s,

) sb S g (OYAD) o ol iume 5 | 285, ¥
XYV=YYY ol Shlisl e 5 ol

3 7 PAWLS el eal o SLOL s Y
e BB 855 s (0T o 01 Kea 2505
208 2 et S5 fan S
aloms 055680 Bl lagws > 5 235 slaar g

TN0 O Ol sl psle (sla e s

Ity

\\'ﬂ/\ﬁgl"wwl AT

YoV


http://faostat/

18.

19.

20.

21,

ol dheins o Ay B ((shas| ol ol ol Clas

Najafabadi HJ, moghaddam HN, Pourreza J,
Shahroudi FE and Golian A (2007)
Determination of chemical composition,

mineral contents and protein quality of poultry
by—product meal. Journal of Poultry science 6:
875-882.

National Research Council (1994) Nutrient
requirements of poultry. 9th rev.ed. National
academy press, Washington, D.C

SAS Institute (2003) SAS Users guide: Statistics. 23.
Version 6.12. SAS Institute Inc., Cary, NC.
Samli HE, Senkoylu N, Ozduven L, Akyurek
H and Agma A (2006) Effects of poultry by-
L]
Gh=les

22.

productmeal on laying performance, egg
quality and storage stability. Pakistan Journal
of Nutrition 5: 06-09.

Senkoylu N, Samli HE, Akyurec H, Agma A
and yasar S (2005) Performance and egg
characteristicsof laying hens fed diets
incorporated with poultry by-product and
feather meals. The Journal of Applied Poultry
Research 14: 542-547.

Sibbald IR (1986) The T.M.E. system of feed
evaluation: methodology, feed composition data
and bibliography. Research Contribution 86-4E
Animal Research Center, Agriculture Canada.

\\'ﬂ/\ﬁgl"wwl AT

YA



