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Kanola Kuispesi-Kanatli Besleme Agisindan
Ozellikleri

' S-CgH,0
GIUkOZIﬂOlatlar (Glukonapin, glukobrassikanapin, glukobrassisin, 4-hi R—C/ s

Glukozinolat kendisi toksik degil;Mirosi “NosO;
hidroliz ettiginde:izotiyonat, goitrin, nitril,
tiyosiyonat olusur. Bu Urunler tiroid bezi ve
karaciger hasari yapar. Performans olumsuz
etkilenir.

Mirosinaz enzimi kanola tohumunda bulunur ve kor
bagirsak bakterileri tarafindan da Uretilir.

Enzim sicaklikla ve kispe elde esnasinda cogunlukla
tahrip olur



* Glukosinolatlar yumurta tavuklariicin
daha cok toksiktir.

e 4 umol Uzerine ¢cikmamasi gerekir. BU durumda Broyler yemlerine % 20
katilabilir

Figure 1.
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Kanola Kiispesi- Tanen Icerigi

 Kompleks polifenolik bilesiklerdir ve tohuma
koyu-kahverengi renk verir.

* Aci lezettedirler ve barsakta protein ve sindirim
enzimleri ile kompleks olusturup sindirilebilirligi
azaltirlar.

 Endojen amino asit kaybi Ozellikle (metiyonin,
histidin ve lisin olumsuz etkilenir. Suda ¢ozlinebilir
tanik asitler temel nedendir.



Kanola Kuspesi- Sinapin Icerigi



Kanola Kuspesi- Fitik Asit ve Sulfur
Fazlalig

Kanola Kispesinin Fitik asit icerigi de soya ile
karsilastirildiginda daha yuksektir.

%1.4 kadar sulfir iceriyor. Soya 0.44. Yuksek sulfur
Ca ile baglanip sindirimini azaltir.

Dolayisi ile bacak kusurlarina da yol acabiliyor

Sinir sisteminde oksidatif mekanizmayi bozar ve
merkezi sinir sistemi
hastaliklarina(poliensafomalezya) yol acar



Kanola Kuspesi- Elektrolit Dengesi

« Kanola kiispesi soya kiispesine gore daha az K icerir (11.4 e 19.6 g/kg). Dahc
az Na icerir.

* Elektrolit dengesi kanatlilar icin kritiktir. Broyler pilicler icin 250 idealdir.

Table 2. Mineral content of canola meal and soybean meal (10% moisture basis)

Mineral Canola meall Soybean meal?
Ca (%) 0.67 0.33

P (%) 1.02 0.66

Na (%) 0.08 0.01

Cl (%) 0.10 0.05

K (%) 117 2.00

S (%) 0.65 0.44
Mg (%) 0.56 0.28
Electrolyte balance (mEq/kg) Na + K — Cl 307 504
Dietary cation-anion difference (mEq/kg) (Na + K) — (Cl 4 S) 103 366

1 Average values calculated from Bell and Keith (1991); Newkirk (2009); Rogiewicz et al. (2012).



Table 2. EFFECT OF CANOLA MEAL IN BREEDER DIETS ON EGG FERTILITY AND

HATCHABILITY AND CHICK QUALITY*

Measurement

Egg production, %

Egg weight, g

Fertility, %

Hatchability, %

Live chicks/365d

Chick weight, g

Thyroid wt, mg/100g BW

Control
79.5
589
95.9
86.8
242
40.1
7.53

Canola 5%
79.8
58.2
944
88.8
244
38,5
8.30

Canola 10%
80.3
57.7
94,0
87.8
242
375
8.97




Kanola Kispesi Amino Asit Sindirilebilirligi

Amino Broiler Turkey Duck
Acid é chicken apparent apparent
apparent ileal ileal
d ileal digestibility digestibility
dlgestlblllw (26)3 (%0)3
(9%) 4
Alanine 79 75 66
Arginine 86 79 71
Aspartate /5 72 60
+ asparagine
Cystine 74 67 67
Glutamate 82 86 81
+ glutamine
Glycine 73 72 59
Histidine 84
Isoleucine 72 75 65
Leucine 76 79 73
Lysine /8 76 66
Methionine 79 86 80
Phenylalanine 81 75 73
Proline 75 n/a n/a
Serine 71 74 70
Threonine 69 73 64
Tryptophan 78% n/a n/a

Turracim o o5 e —_ =



Kanola Kuispesi
Enerji icerigi

Table 7. AVAILABLE ENERGY VALUES FOR CANOLA MEAL
(12% MOISTURE BASIS)

Animal Average value
Broiler Chickens* AMEn (kcal/kg) 2000
TMEn (kcal/kg) 2070

Laying Hens™ AMEn (kcal/kg) 2390



Soya Kuspesine Gore Daha Dusuk Amino
Asit Sindirilebilirligi

Table 1.

Lysine* 0.79 0.90
Methionine* 092 093
Cystine™ 0.82 0.82
Threonine* 0.71 0.81

Tryptophan™* 0.78 0.84



Kanola Kiuspesi Optimum Kullanim
Oranlari




Soya Flaklerini Otoklavlamanin Civciv Performansi, Yem Doniisiimii, KOH Protein
Coziinebilirligi, Ureaz indeksi, PDI(Protein Dagilabilirlik indeksi), ve
Tripsin inhibitor icerigine Etkisi .(Batal ve ark., 2000)

Otoklav Canli Agirhik KOH Ureazindeksi  PDI*,% Tripsin

Siiresi Apirhk,g  Kazanci:Yem Coziinebilirligi* (pH degisimi) inhibitor,
u/g




Soya Kuspesini Sicaklikla Muamelesinin Kanatlilarda Amino Asit
Sindirilebilirligine Etkisi(Parson ve ark.,1992)

Otoklavlama

Amino Asit icerigi, %

Siiresi(dakika) | Lizin | | Sistin | Metionin Treonin
0 3,27 0,70 0,71 1,89
20 2,95 0,66 0,71 1,92
40 2,76 0,63 0,70 1,87
Sindirilebilirlik,%
0 7 91 82 86 84
20 78 69 86 86
40 69 62 ] 83 80
Sindirilebilir Amino Asit icerigi
0 2,98 0,57 0,61 1,59
20 2,30 0,46 0,61 1,65
40 1,90 0,39 0,59 1,50




German Trial: Daily bodyweight gain
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German Trial: Feed conversion ratio
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Enerji Kaynagi Tahillar ve
Kanatli Beslemede
Kullaniminda Onemli Hususlar



Misir-Corn
Kanatli Beslemede Dikkate
Edilecek Ozellikleri

The energy value of corn is contributed
by the starchy endosperm, which is composed
mainly of amylopectin, and the germ, which
contains most of the oil. Most corn samples
contain 3 — 4% oil, although newer varieties
are now available which contain up to 6 —
8% oil, and so contribute proportionally
more energy. These high-oil corn varieties
also contain 2 — 3% more protein, and pro-
portionally more essential amino acids. The
protein in corn is mainly as prolamin (zein)
and as such, its amino acid profile is not ideal
for poultry. This balance of amino acids, and
their availability, must be seriously consid-
ered when low protein diets are formulated,
because under these conditions the corn
prolamin can contribute up to 50 — 60% of
the diet protein. Corn is also quite high in

the yellow/orange pigments, usually containing
around 5 ppm xanthophylls and 0.5 ppm
carotenes. These pigments ensure that corn-fed

Depending upon the growing season and
storage conditions, molds and associated myco-
toxins can be a problem. Aflatoxin contamination
is common with insect damaged corn grown in
hot humid areas, and there is little that can be
done to rectify the horrendous consequences of
high levels of this mycotoxin. There is an indication

blending and ' mixing. Zearalenone is another

mycotoxin that periodically occurs in corn.
Because the toxin ties up vitamin D5, skeletal and

eggshell problems can occur. With moderate

levels of contamination, water-soluble D5 via the
drinking water has proven beneficial.

Commercial Poultry Nutrition, Third Edition
[. Leeson, S., Summers, J.D.
ISBN 978-1-904761-78-5



Table 2.1 Corn maturity and energy value

Corn Moisture at 100 kernel wt at AMEn (kcallkg) at
description harvest (%) 10% moisture (g) 85% dry matter
Very immature 53 17 3014
[mmature 45 22 3102
[mmature 39 4 3155
Mature 31 26 3313

Damaged kernels and foreign material are

going to reduce the economic value of corn. lower digestibility values. 'Corn presents some
However, Dale and co-workers at Georgia suggest problems to the manufacture of pelleted diets,
the energy value of these contaminants is little and often good pellet durability in diets containing
different from whole corn. Broken kernels were — 30% corn can only be obtained by inclusion
just 200 kcal/kg lower than the AMEn of corn, of pellet-binders,

while foreign material tested 600 kcal/kg lower
than corn. Therefore having #4 grade corn with
10% damaged kernels and 5% foreign materi- _ _ o _ .

o o . Commercial Poultry Nutrition, Third Edition
al vs 5% and 3% respectively for #2 grade, ,

. . . [. Leeson, S., Summers, J.D.

relates to a reduction of just 25 kcal/kg for this ISBN 9758.1.904761.78.5
#4 vs #2 grade corn.




Misir-Besin Maddesi Ozellikleri

Nutrient Profile: (%)

Dry Matter 85.0 Methionine (.20
Crude Protein 8.5 Methionine + Cystine | 031
Metabolizable Energqy: Lysine 0.20
(keal/kg) 3330 Tryptophan (.10
(MJ/kg) 13.80 Threonine 0.41
Calcium 0.01 Arginine (.39
Av. Phosphorus 0.13
Sodium 0.05 Dig Methionine 0.18
Chloride 0.05 Dig Meth + Cys 0.27
Potassium 0.38 Dig Lysine 0.16
Selenium (ppm) 0.04 Dig Tryptophan 0.07
Fat 3.8 Dig Threonine (.33
Linoleic acid 1.9 Dig Arginine 0.35
Crude Fiber 25 Commercial Poultry Nutrition, Third Edition

[. Leeson, S., Summers, J.D.
ISBN 978-1-904761-78-5



Kanatli Rasyonlarinda Kullanim Orani ve
Kisitlamalar

Formulation Constraints:

Bird age Min. | Max, Comments
0-4 wk - 60% | Usually no problems with upper limits. From 0-7d, birds
may not digest as well as adult birds.
4-18 wk - /0%
Adult layer - /0% | Higher levels cause more problems with pellet durability.
QA Schedule:
Moisture CP Fat Cal/P AA’s Other

All deliveries Wkly 6mos | 12mos | 12mos | Molds — mycotoxins, AME,12 mos!

I > g T ¥ a2 Telm
Commercial Poultry Nutrition, Third Edition Assay to be conducted within 30 d of yearly harvest.

[. Leeson, S., Summers, [.D.
ISBN 976-1-904761-78-5



Bugday-Wheat

Main Criterion 1 wnetner wneat IS ot or nara,
because this will have an effect on composition,
and especially on protein. Because of developments
in plant breeding, the seed color and time of plant-
ing can now be more variable. Hard wheats have
a greater proportion of protein associated with the
starch and so contain more protein that is also high-
er in lysine. The proteins in hard wheat are
useful in bread making, while the soft wheats are
more useful in manufacture of cookies and

Commercial Poultry Nutrition, Third Edition
. Leeson, S., Summers, [.D.
ISBIN 978-1-904761-78-5

The composition of wheat is usually more
variable than that of other cereals. Even within

the hard wheats, protein level can vary from 10

to 18%, and this may relate to varietal differences
and variance in growing conditions. Most hard

wheats will not have to be dried after harvest,
although drving conditions and moisture



Comaimercial Pouwltry WNutritionn, 1Third Edition
I. Leeson, S., Sumaners. T .
ISBIN CJ;S 1 90—1?"61 B

o 0 - oo = n -

content com;:rared o ¢ corn, _and ;Jrowde onlv
slightly less energy, there are some potential
problems from feeding much more than 30% in
a diet, especially for young birds. Wheat
contains about 5 — 8% of pentosans, which
can cause problems with digesta viscosity,
leading to reduced overall diet digestibility and
also wet manure. The major pentosan
components are arabinoxylans, which are linked
to other cell wall constituents, and these are able
to adsorb up to 10 times their weight in water.
Unfortunately, birds do not produce adequate
quantities of xylanase enzymes, and so these
polymers increase the viscosity of the digesta. The
10 - 15% reduction in ME of wheats seen with
most young birds (<10 d age) likely relates to their
inability to handle these pentosans. Variability
in pentosan content of wheats per se likely
accounts for most of the variability of results seen
in wheat feeding studies, together with our
inability to predict feeding value based on
simple proximate analyses. These adverse effects
on digesta viscosity seem to decrease with
increased storage time for wheats. Problems with
digesta viscosity can be controlled to some
extent by limiting the quantity of wheat used,
especially for voung birds, and/or by using
exogenous xylanase enzymes (see Section 2.3 g).

durmg pel]etlng Compared to corn, wheat is a]sn
very low in levels of available biotin. Whereas
it is sometimes difficult to induce signs of biotin
deficiency in birds fed corn diets devoid of
synthetic biotin, problems soon develop if wheat
is the major cereal. While newly hatched chicks
have liver biotin levels of around 3,000 ng/g, this
number declines to 600 ng/g within 14 d in the
wheat fed bird. Adding just 50 pg biotin/kg diet
almost doubles the liver biotin reserve, while adding
300 pg/kg brings levels back to that seen in the
day-old chick. There is also concern that wheat
causes a higher incidence of necrotic enteritis
in broiler chicks. It seems as though wheat
provides a more suitable medium for the pro-
liferation of certain pathogenic bacteria. The
problem is most severe when wheat is finely
ground, and incidence of necrotic enteritis can
be tempered by grinding wheat through a roller
mill rather than a hammer mill. Fine grinding
of wheat can also cause beak impaction in
young birds. The proteins in wheat tend to be
‘sticky’, and so adhere to the beak and mouth
lining of the bird. Severe beak impaction tends
to reduce feeding activity, increase feed
deposited in open bell drinkers, and provides a
medium in the mouth region that is ideal for
bacterial and fungal growth. These problems can
be resol

Wheats also contain c.-amylase inhibitors.




Commercial Poultry Nutrition, IThird Edition
I[. Leeson, S., Summers, [.D.
ISBN 978-1-904761-78-5

Using wheat in diets for meat birds does
however improve pellet durability. The same

proteins that enhance the baking characteristics

of hard wheats, also help to bind ingredients

during pelleting. Adding _ 25% wheat to a
diet has the same effect as including a pellet binder

in diets that are difficult to pellet.

One advantage of wheat, is that it can be fed as
whole grain to birds after 10 — 14 d of age.
Offering whole wheat and a balancer feed with
adequate minerals and vitamins provides a very
economical way for farmers to utilize home-grown
wheat. In recent studies we offered broilers a

rownvantinnal throa diat nrnoram ar aftar 7 A Af




Table 2.3 Broiler performance with free-choice wheat

Diet Body Wt | Feed:Gain Protein Energy Carcass Wt
49d (g) Intake Intake (g)
(g/kg Bwt) (kcallkg Bwt)
3030 1.93 370 6044 2230P
Free-choice wheat 2920 1.99 364 6106 21357
broilers is greater control over coccidiosis.
Whole wheat feeding stimulates gizzard and
gastric motility and the enhanced activity
within this acidic environment is thought to
: le: (© SETAT
Nutrient Profile: (%) reduce oocyte viability.
Dry Matter 87.0 Methionine 0.20
Crude Protein 12-15 Methionine + Cystine 0.41
Metabolizable Energy: Lysine 0.49
(kcal/kg) 3150 Tryptophan 0.21
(M]/kg) 13.18 Threonine 0.42
Calcium 0.05 Arginine 0.72
Av. Phosphorus 0.20
Sodium 0.09 Dig Methionine 0.16
Chloride 0.08 Dig Meth + Cys 0.33
Potassium 0.52 Dig Lysine 0.40
Selenium (ppm) 0.50 Dig Tryptophan 0.17
Fat 1.5 Dig Threonine 0.32
Linolexc Fmd 0.50 Dig Arg I C ommercial Poultry I\ngtqr?tiom Third Edition
Crude Fiber 2.70 I. Leeson, S., Summers, J.D.

ISBN 975-1-904761-756-5



Bugday Kullaniminda Dikkate Edilecek
Noktalar ve Kisitlamalar

Formulation Constraints:

Bird age | Min. Max, Comments

0-4 wk 15% | 20 (40)"% Minimum constraint used if improved pellet
quality desired.

4-18 wk 15% | 25(50)%

Adult layer | 15% | 25 (60)% Maximum value in parenthesis if a synthetic
xylanase used.

' Higher inclusion level with enzymes.

QA Schedule:

Moisture CP Fat CalP AA's Other

All deliveries Wkly |6mos [12mos | 12 mos Xylan, AME each 12 mos!

I Assay to be conducted within 30 d of yearly harvest.
Commercial Poultry Nutrition, Third Edition
[. Leeson, S., Summers, [.D.
ISBN 975-1-904761-78-5




Hayvan Yemi

Su Kal Yag Protein Karbonhidratlar

Ham seliloz Diger Karbonhidratlar

Seliiloz Oligosakkarit [Nisasta |Monosakaridler

Midale
Lamella

Hemicellulose

Cellulose
Microfibril
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Yem Degerlendirme Etkinligi (YDE)
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NSP icerigi i

Besin Sindirilebilirligi

Tahil Besin Bilesenlerinin Sindirilebilirlikleri, %

le iliskili Olarak Tahillarda

o/ e

Bilesen Arpa Misir Yulaf Bugday
Yag 9.25+1.2 94.9+0.7 95.0£0.5 92.5+0.8
Protein - 83.5%1.3 82.2+20 85.0£1.9 84.7+1.5
Organik Madde 77.4+0.2 88.5+09| . 638+1.1 83.9+1.0
Toplam Karbonhidrat 73.0 87.2 52.1 81.1
- Yararlanilabilir Ha!bnnhidrat %837 65.9 36.4 61.2

ANlcNab and Shannon [1]




Soluble NSP

Water-holdmg capacity / viscosity
(astromtestinal motility

Digesta transit time

Nutrient digestion

Bacterial growth substrate

-

—

Insoluble NSP

+: Artirmaktadir

-: Distirmektedir



