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Extended Abstract

Background: In addition to its high protein content, canola meal can significantly contribute to
the energy supply in poultry feeds due to its relatively high levels of carbohydrates and crude fat.
The value of apparent metabolizable energy (AMEn) for canola meal in the NRC table is 2000
kcal/kg. However, the metabolizable energy value of canola meal has not been published in the
Iranian tables of feed composition by the Animal Science Research Center. The evaluation of feed
is completed by determining its nutrient composition, followed by measuring its metabolizable
energy content. Various methods exist to determine the amounts of metabolizable energy in
poultry feeds, each with its own advantages and disadvantages. The regression method is one such
approach that allows for the study of the metabolizable energy content of a test ingredient in
practical diets at different levels. The purpose of this experiment was to determine the apparent
metabolizable energy values corrected to zero point of nitrogen balance (AMEn) of canola meal,
both with and without enzymes, using the regression method in adult Leghorn roosters.
Methods: Canola meal samples were obtained from poultry feed plants in Tabriz, and their
chemical composition was measured according to standard methods. A total of 48 adult Leghorn
roosters were used, with 6 replications in a completely randomized design in a factorial
arrangement (2 X 4) (two enzyme levels: zero and 375 units x four levels of canola meal: zero, 7,
14, and 21 percent), employing the regression method by replacing corn-soybean meal in the diet
with canola meal.

Results: The average values for dry matter, ash, crude protein, ether extract, neutral detergent
fiber (NDF), and acid detergent fiber (ADF) were 88.5%, 6.8%, 34.4%, 6.7%, 34.5%, and 20.5%,
respectively. The gross energy value of canola meal was 4324 kcal/kg. As the level of canola meal
in the experimental diets increased, the values of apparent dry matter metabolizable energy
(ADMM), apparent organic matter metabolizable energy (AOMM), AMEn, and gross energy
efficiency decreased significantly (p < 0.05). The AMEn decreased by 7.4%, equivalent to 244
kcal/kg, in the diet containing 21% canola meal compared to the control diet without canola meal.
The addition of enzymes improved the AMEn of diets containing canola meal by 64 kcal/kg. The
equations for estimating AMEn of canola meal with and without enzymes demonstrated high
determination coefficients of 0.83 and 0.79, respectively. The AMEn of canola meal with and
without enzymes, as estimated by the regression method, was 1985 and 1838 kcal/kg, respectively.
Conclusion: The obtained AMEn values for canola meal with and without enzymes, determined
by the regression method, were lower than the corresponding values reported in NRC (1994).
Therefore, formulating poultry diets using the AMEn values reported here may be effective in
predicting the birds’ performance.
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Table 2. Mean value of chemical composition in Canola meal (as % of fed basis)
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2- Apparent Organic Matter Metabolizability

3- Apparent Crude protein
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Table 3. Main and interaction effects of different levels of Canola meal and enzyme on the values of apparent dry
matter metabolizability(ADMM), apparent organic matter metabolizability (AOMM), apparent crude
protein metabolizability( ACPM) and apparent metabolizable energy corrected to zero nitrogen balance

(AMEn) and GE efficiency Kcal/kg in adult leghorn roosters diets.

AMEn/GE AMEn ACPM AOMM ADMM
Main level effects canola meal 7, (1o,) xS mdaws Lol ul;.n'

0.867 3200° 38.72° 86.15° 92.637

0.84° 3212° 44.74° 83.85° 88.32°
0.82¢ 3113¢ 27.17° 80.14° 86.42° 14
0.80° 3048° 29.56° 78.89° 85.03° 21
* # ® £ 4 P-value
0.0009 98 0.98 0.064 0.107 SEM
Enzyme level (g/ton)(c5 ) p,5) w3l zdaws
0.83 3159° 38.93° 8243 87.64° 0
0.83 3173 41.15 82.56 88.55° 375
ns * *® ns * P-value
0.0006 2.9 0.69 0.045 0.075 SEM
Interaction effects (level of canola meal x enzyme)( w, }51 x dlous’ wdaw) Jolde <l 3l
0.85° 3277° 57.51 85.86" 91.88" 0 x0
0.84° 3214° 4236 84.02° 88.31° 7 %0
0.82¢ 31154 26.99 81.26° 86.49¢ 14 x0
0.80" 3031° 28.88 78.67¢ 83.89° 21x0
0.86° 3286° 59.94 86.43° 93.38° 0x 375
0.84¢ 3215¢ 47.13 83.68¢ 88.32° 7% 375
0.82¢ 3117¢ 27.29 81.01° 86.35¢ 14 x375
0.81° 3065° 30.23 79.12f 86.16° 21 x375
* * ns * * P-value
0.001 7.8 139 0.12 0.27 SEM

(p<eT+0) 3t +/+0 aw , Iy xe B3I I (9w s2 53 Al e By b olanSile ©

aseSile slme Bloal SEMls ine BMiS] 395 pis s

*& Within acolumn, means bearing different superscripts are statistically different; (p < 0.05).
SE

ns: There is no significant difference
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M: Standard error of the means
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Table 4. Regression equations of Canola meal level with AMEn content, GE efficiency, ADMM and AOMM in diet
based on corn- soybean meal containing Canola meal with and without enzymes in adult leghorn roosters

25902 e R2 oy b G Sy dolee Treatment o
Estimated amount R2 coefficient Linear regression equation -
0.83 AMEN 0. zoonas (¢l jlo g Cdgw JlB (55

1838 0.79 Y=2377.35-539X w3l o Yol oS
Canola meal without enzymes

1985 Y=2483.96-4.98X e b YolS oS
Canola meal with enzymes

0.84 GEpls 55, o)k

0.62 0.76 Y=0.69-0.00059X w3l gl YplS' dlras’
Canola meal without enzymes

0.7 Y=0.71-0.0001X el L Ygils s
Canola meal with enzymes

0.80 ADMM 523 a0ls Lo 5 < g b8

35025 0.79 Y=42.45-0.072X w3l gl YolS' s
Canola meal without enzymes

4125 Y=48.45-0.072X mepl b Ygls dllws
Canola meal with enzymes

0.51 AOMM JI o3le jLo g < g i

4711 0.78 Y=5424-0.071X w3l gl YplS' oS
Canola meal W{thout enzymes

51.01 Y=57.71-0.067X pe3l L Ygils s

Canola meal with enzymes

2 kel jl aisy (Council, 1994) cul 43,8 &0
ol oyl Bgd oS g0l lod pdisee lwgf AMEN yalae
O0Slie Dg i dn gl (6 pS05ll g, diuy LlgS e ol
wliie Yoils" adlouS” (gl OS] g, ,sAMEn 56|
.(Dawoodi et al., 2007) 35 ),LSan 5 (24l ui'))l}_?'
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Ohayan oad 0yl pLE) il o3 5 a3 Slanls JLs
oy > ilizee polaw 3 (6551 (b)) s (igee S

8l J10y95 0 gy sl ) o ) Mg e 4l 2138

aJbus o s gy a4y 0 cpus AMEn p0lio

5 w2l g 5 L sl sk 1 S 0 Vsl
aS b ylad ol o o3y LS B e o o :5ke
Ovgy 4 odd Cpud AMEN j0lie uS0ke dgu o odmliie
sl Aol p)1 .l o 390 5l y9i> )3 5 S
Yoo g OFY , lp iy 4y B8 he,y ;o AMEn
9L oad 29l polie b dunliio )3 p)S5bS 5 (5 ISl
BNy &S Bl oo yida gmesS) B9y 4 el g
Veluri & ) usS ol 5 615)3 gt a3 GBS ol
g jlodd (5,158 eld el il e (Olukosi, 2020
Obgy 3l ealawl Ly ai i3S jd jeubb )i dls o AMEn
o slogys > Oglise by oyl ool b S



Ok 04 gy @il yee (o A (30ails s Sloj STy,

A RS Bl sl g s 53 gesSy Giard wapl et 5 b Yol dloutS o 5 g BB (6551 s

Sloms 2 w3l s 5 b osd (rSils pobs o b 3 VIS WS (5 5L > (6 I 5kS) AMER s ik -2 Jpio
st &l
Table 5. The mean values of AMEn (kcal/kg) of Canola meal for each of the replaced levels with and without
enzymes in adult 1 eghorn roosters

AMEn TS xS oo PCIC Wy

canola meal level% Enzyme mg/kg
2149 7 0
2013 14 0
2130 21 0
2096 Average ,,Sle
2271 7 375
2515 14 375
2868 21 375
2552 Average ;e

pap gy il ooy oS s im0 (Sl il jeds 10 g S, (hg)4 skl Cussay AMED
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