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Table 1. Calculated statistic values for chemical analysis (percent in drymatter of crude protein, ether extract, crude

fiber, ash, starch, and glucose) for corn samples
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Table 2. Values for differrent metabolizable energy criteria obtained from corn samples
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Table 3. Values for chemical analysis based on their digestiblity for corn samples
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Table 4. Values for chemical analysis based on their retention ability for corn samples

o £l )wSB ol £l )‘uﬁ ol <1 e ol ¢l U)‘ Sis oobo 245 Apule )Lgu
(+2) (+2) (22) (22) (+2)
¥\/5 ov/o voly YV/¥ AN pSike
\A7At £y 515 VWY va/y S
5.5 A AY/Y WA AY/0 R
ai Aoy /1) WWAY VY (S5 o S 3) CV

o (F0100) e (Sised (lime cizer g (P<:/+))
ouple sl dgmg (P<+/4)) L zuS g P b
S 5 polie b cyd ailsy U,LM,, LS 5 o e
g Sage I Jobs ool Cands mean b ol
St e Vbl kel £ Jgan (> (slodiy
g (P <)) wan B b g od clil yud o (+/AV)
odlo g osd i S o (0/0F) (Ktwed e

cLA.M)‘.) .)9>9 (p <’/’\)DM r—LO.)l;i,wo

Pl Sid oole :Ske a5 Conl oas S F Jgdo o
)] pud VOIY ouds sl oy FV/F oud sld) ol AV
i 3l g oy FVE ous 2la) uSE 5 AY/0 oud
Sis 0dle g Olyusd o pd Mo pd (5 i YWAY L o
il |y Ol o pd doyd (508 VY
oalatwl b cuyd il pliowd GluS'y o (Smod Ly o
i oYL sl odal & Jgdn 3 ladiges 3JUT Lanosls
pB gipl g Sis edbe oy (/YY) Cute (Stusen

155 &b (sladiges 13 pb 90t plowd LS F (y (Siaa alps D S
Table 5. Correlation coefficients values for raw chemical contents in corn samples
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Table 6. Correlation coefficients values for digested and retained chemical contents in corn samples
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Table 7. Regrission equations fitted on estimated metabolizable energy criteria (AME, AMEn, TME, and TMEn

kcal/kg dry matter) for in corn samples

AME =)\ Y + YV/Y CP + Y0/V EE - aY/5 CF — V\¥&/Y Ash — \/-ASTA +Y\/a GLU

R? = o RMSE =AY/$0 doleo

+ -/avY GE IYF RMSE =AY/ (s
AME = -\0F\ + Y+/Y CP + YA/Y EE — \-0/Y Ash + V/- ¥4 GE R?= 00/fY RMSE = AY/VS (¥ dolxo

AME = Y¥8+a + £Y/\ CP - \#+/\ CF — Y\¥/A Ash — Y/YA STA + Y4/¥GLU R?=Ya/fA RMSE =\.Y/¥ (¥ aolxo

AMER =-)+Ya + \a/Y CP + Y'¥/d EE — 0Y/0 CF — Y¥&/A Ash— Y/\Y STA + Y\ GLU

R?=0¥/Yd RMSE = AV/A ¥ ables

+ +/AAY GE (
AMEN =-\£FA + Y#/Y EE —V-+/Y Ash + \/\Y GE R = a\/A RMSE =AY/03 (@ doleo
AMERn = YaYY + 00/ CP — \YY CF — \a¥/Y Ash R*=Y)/AY RMSE =\-/¥ (5 doleo
TME = -0Y5 + Y'V/¥ CP — Yo/¥ EE — Y CF — \¥8/0 Ash— /0 STA+ YY GLU + -/aYd GE R?=00/¥Y RMSE =AY/.Y (v doleo
TME =-AY£ + Y+ /¥ CP + YA/Y EE — -0/ Ash + V/-0 GE R*=0¥/\A  RMSE = AY/\Y (A doleo
TME = ¥-a¥ + £Y/2 CP + \0%/Y CF — Y\¥ Ash — Y/v# STA +Y4/6 GLU R? = ya/Y RMSE =)-Y/A (A doleo
TMEn = -aY« + Y4/¥ CP + Y'¥/Y EE — Y CF - \¥& Ash— }/-a STA+ Y)Y GLU + -/AAY GE R?=4Y/A2  RMSE = AY/Y) (Ve dblee
TMEn=-)-a + Y/2 EE - 43/¥ Ash + Y/\Y GE R*=0V/*  RMSE =AY/Ad (VY dblee
TMEn = ¥-4Y + 00/Y CP + \Y§/5 CF — \aY/A Ash R*=Y\/aY RMSE =)-0/0 (Y dbleo

(GLU) 5555 (STA) &l ((Ash) ;2uSB (CF) 15 1 (EE) p5 o> {(CP) p& (g Yok ol 5 s Slasyo (550ks 3 RMSE <y cps R2 |
sl K ole pySokS s 6 shS ol s (GE) pls (g5l 5 lamigal (Sis ool 1 a3 & ygoty (Ko

Joyd Yo dgds dblee pond o pd lie &5 L g0l
3 Jy il pH RMSE o (e sl 5 talS
dyp0 (daslyd 3 Wlg o g ol ool (gldoleo (60,8 Lo
g b) by g oml b pise 25 18 Sl
Vol )3 s (s (39 Yle.a (R? ooy Jhne &
oszer g adlae cpl @) (5l ot @)
3y50 sladiges &S Cawl ol Jdoas (VYY) alie clallles
8R90 dline zuls gy odd 5)9]@? Syl calizee wlio
4;(_'9"1") WA odalie ).u Lmdlc.\u Y )i.i.) Jyg0 yd (\AcQ)
d)9"é.o? iz gblo I @y G?9l:o.».a sladises
Solel slasjlodse 5 Sl sbjlbl sl w39 005
A eslatwl
s Soli Gl gl pSle Giagh mls sahze>
o8 Al jlo g Cagw LB 55yl g (plend ClS S
sllvl o ous 6)5]6"? S 4513}5[.&»439@3 &y
ALY DJ.JS){:) )9.3L‘ P o yo @L.c)bdfébu‘ L)9m5u.l.~>u
SleMbl ol & cwl p3¥ pb Shyes slaasls )8
OYolae 1 g 0alitwl 5 es sla Jde slyl (sly 5oy
Oyt Fe 35 cnl ool Cundt ot
2 alisre @) al sladiges (655 ez slp (63,
2505 03wl jodo ybygy £5l50 b g p STys slaails )8

5l oslizl b TME c¥oko (sly s oy 5laie
YA/Y 5 OF/VA BO/FY ity (V Join) ¥ o ¥ o) aholee
5 FuSB b 2 Pl oBign Oliee D 50 00
$ru bl iy b pie plo @ Cos pb (65
0l Dol oyl V dlre 3 S abxl TME by (4l
Ot o Wblas Sl SIS g atulits @l b 795 L
Cawddy ¥ dbleo AY/VY Lot Clayo (pSSko Jdo g OF/VA
L TMEN ot Yol gl s oy 5o o]
5 OV /AR iy Y 5 V) e dbles I olil
G &S Ay e L b o)l a9l Ao > VV/AY
Wlgs oo B jsite plo o Cuns pb (5l 5 S @l
4 S SeS opl g S oyl TMEN L (g 5568 bl
L osd 3y yiehl Vo doles 55 5o TMEN ol
blao I SIS g atolds @l yud Pl (1Tan zeS
AYIAR s Slaypo (365ko )i 5 a0 )3 DV (et o i
e 69y P gre b 4 Kl cawda V) Ablae
9 Pl b Pl (o2 b 1Ty 3929 b (e (Cudly
Ut Slaye 5:Siko sin 5 VVOY s capds S
oS ol oyl srimdlis a8 ad )9l VY Aol V-0/0
oleo (pl oy Alid b gxe VY dolee sla el )l
Colla g Jidn (Shom L GE jusiie 392 davlye
Sl ool VY dolee bl sl (558 (g3
i @) &b sladiges 1, TMEN g5 o a8 ol


http://dx.doi.org/10.52547/rap.11.28.50
https://rap.sanru.ac.ir/article-1-1075-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/rap.11.28.50 ]

oy

10.
11.
12.
13.
14,
15.
16.
17.
18.

19.
20.

21.

22.

AR bl /YA oyl /o233l s (pols wlidys (sloaing}s

&bo
Association of official analytical chemists (AOAC). 1990. Official methods of analysis, 15" ed.
Association of Official Analytical Chemists, Washington, DC.
Douglas, J.H., T.W. Sullivan, P.L. Bond and F.J. Struwe. 1990. Nutrient composition and metabolizable
energy values of selected grain sorghum varieties and yellow corn. Poultry Science, 69: 1147-1155.
Earle, F.R. 1977. Protein and oil in corn: Variation by crop years from 1907 to 1972. Cereal Chemical, 54:
70-79.
FAO. 2013. Agricultural production statistics. Available online at: http:// faostat3. fao.org/ compare/E.
Han, Y., C.M. Parsons and D.E. Alexander. 1987. Nutritive value of high-oil corn for poultry. Poultry
Science, 66: 103-111.
Khajehpour, M.R. 2010. Principles and fundamentals of crop production. Iranian Academic Center for
Education, Culture and Research, Isfahan (In Persian).
Lockhart, W.C., R.L. Bryant and D.W. Bolin. 1963. Methods of restricting feed or energy intake of
growing Leghorn pullets and their effect on subsequent reproductive performance. Poultry Science, 42:
1285.
National Research Council. 1994. Nutrient requirements of poultry. 9" Ed. National Academy Press.
Washington, DC.
Pelizzeri, R.N., P.C. Pozza, N.T.E. Oliveira, M.L. Somensi, A.C. Furlan and M.E. Neumann. 2013.
Evaluating models to predict the metabolizable energy of maize for swine. Veterinary Medicine
Zootechnology, 65: 460-468.
Pond, W.G., D.C. Church, K.P. Pond and P.A. Schoknecht. 2005. Basic animal nutrition and feeding. 5"
edition. CABI publication, UK.
Rasteh, M.R. and B. Dastar. 2015. Determination of chemical composition and metabolisable energy of
germinated barley in broiler chickens. Research on Animal Production, 6: 1-8 (In Persian).
Saleh, E.A., S.E. Watkins, J.A. England and P.W. Waldroup. 1997. Utilization of high oil corn in broiler
diets varying in energy content. Journal Applied Poultry Research, 6: 107-115.
Say, S.M. and Y. Erdogan. 2011. Energy use pattern of first crop maize production: Case study for
Cukurova region in a sample farm. Journal of Food Agricultural and Environment, 9(2): 309-312.
SeyedSharifi, R. and K. Khavazi. 2011. Effects of seed priming with plant growth promotion rhizobacteria
(PGRP) on vyield and yield attribute of maize (Zea mays L.) hybrids. Journal of Food, Agriculture and
Environment, 9(3,4): 496-500 (In Persian).
Sibbald, I.R., J.D. Summers and S.J. Slinger. 1990. Factors affecting the metabolizable energy content of
poultry feeds. Poultry Science, 39: 544-556.
Sibbald, I.R. 1976. A bioassay for true metabolizable energy in feedstuffs. Poultry Science, 55: 303-308.
Sibbald, I.R. 1989. Metabolizable energy evaluation of poultry diet. Recent Developments in Poultry
Nutrition, Chapter 2. Butterworths. London, UK.
Smith, B., A. Hassen, M. Hinds, D. Rice, D. Jones, T. Sauber, C. liams, D. Sevenich, R. Allen, F. Owens, J.
McNaughton and C. Parsons. 2015. Predicting the digestible energy of corn determined with growing
swine from nutrient composition and cross-species measurements. Journal of Animal Science, 93.
Wolynetz, M.S. and I.R. Sibbald. 1984. Relationship between apparent and true metabolizable energy and
the effects of a nitrogen correction, Poultry Science, 63: 1386-1399.
Wondra, K.J., J.D. Hancock, K.C. Behnke, R.H. Hines and C.R. Stark. 1995. Effects of particle size and
pelleting on growth performance, nutrient digestibility and stomach morphology in finishing pigs. Journal
Animal Science, 73: 757-763.
Yaghobfar, A., K. Karkody and M. Dibaeeian. 2011. The effects of different systems of expressing
metabolizable energy and amino acid of diet, on performance and carcass characteristics of broiler chicks.
Research on Animal Production, 2: 1-11 (In Persian).
Zhao, F., H.F. Zhang, S.S. Hou and Z.Y. Zhang. 2008. Predicting metabolizable energy of normal corn
from its chemical composition in adult Pekin ducks. Poultry Science, 87: 1603-1608.


http://faostat3.fao.org/compare/E
http://dx.doi.org/10.52547/rap.11.28.50
https://rap.sanru.ac.ir/article-1-1075-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-25 ]

[ DOI: 10.52547/rap.11.28.50 ]

Research on Animal Production, Vol. 11, No. 28, Summer 2020 ...............couiuimiiieiiieeeeeeeeieeesiereetee e e ee e eeveenenaneeeneneneeen. D8

Measurement and Development of Prediction Models for Metabolizable Energy
Contents of Corn Samples Collected from Poultry Feed Factories in Iran using
Regression Equations

Abbas Abdullah Baiz*, Hamed Ahmadi?, Farid Shariatmadariand
Mohammad Amir Karimi Torshizi*

1- PhD Student, Department of Animal and Poultry Sciences, Tarbiat Modares University, Tehran, Iran
2- Assistant Professor, Department of Animal and Poultry Sciences, Tarbiat Modares University, Tehran, Iran
(Corresponding author:. hamed.ahmadi@modares.ac.ir)
3- Professor, Department of Animal and Poultry Sciences, Tarbiat Modares University, Tehran, Iran
4- Associate Professor, Department of Animal and Poultry Sciences, Tarbiat Modares University, Tehran, Iran
Received: December 30, 2019 Accepted: April 12, 2020

Abstract

The purpose of this study was to determine the contents of chemical compositions, apparent
metabolizable energy (AME), apparent metabolizable energy corrected for nitrogen (AMEnN),
true metabolizable energy (TME), true metabolizable energy corrected for nitrogen (TMEn), in
corn samples, as well as to predict diferrent energy contents of corn samples given their
chemical components. A total of 30 samples were colleted from Iranian poultry feed plants.
Metabolizable energy criterias of each sample were obtained by percision feeding method with
4 replications. Based on laboratory assessments, average of dry matter, crude protein, crude fat,
crude fiber, ash, starch and glucose were 90.02, 9.15, 3.28, 3.93, 1.45, 65.33 and 9.79 (% of
DM), respectively. In farm experiments, the gross energy, AME, AMEn, TME and TMEn were
obtained as 4375, 3284, 3219, 3873, and 3781 (kcal’/kg DM), respectively. Using provided
database, multiple regression equations were developed for predicting different values of AME,
AMEnNn, TME and TMEn based on chemical composition in corn samples. These system of
equations can be used practically for predicting energy of corn samples in poultry feed
manufactures and poultry farms.
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