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The difference between a broller breast of 50 years ago and of today. This Is
the result of years of genetic selection, focused on the most appreciated part,
namely the breast fillet.
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The qally feed intake of the broiler chicken has nsen by 55% over the past
thirty years, while the digestive system has changed much less. This means
there is a big load on the stomach and intestines. It only needs something
small to go wrong and the balance is upset. The birds’ vulnerability makes
optimal management essential.

12



Brain

Bronchial

Lungs i
& Ovary Ridney

C
el J.AL,;

Although broilers are hlghly efﬂuent among farm animals in converting feed to food
products, they still excrete significant amounts of unutilised nutrients. For example,
broilers lose almost 25-30% of ingested dry matter, 20-25% of gross energy, 30-50% of
nitrogen and 45-55% of phosphorus intake in the manure. Thus, there is considerable
room to improve the conversion of feed-to-meat efficiency. Much of this inefficiency results
from nutrient over-formulation and inherent limitations in the digestion and utilisation of

nutrients.
Small Intestine

Duodenal Loop

Pancreas
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Carryover effects

=
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Fertility (%)

100

95

90

85

80

75

70 -

Effect of cumulative intake of CP prior to
photostimulation on fertility

m57-64 wk m28-64 wk

1024 1032 1106 1121 1180 1221 1238 1313 1439 1574
Cumulative female Cp (g) at 140 d

Walsh 1996



Energy and protein dilution in broiler breeder pullet diets reduced offspring
body weight and yield

Effects of sex and maternal dietary ME and CP and broiler sex on broiler BW.

Age (D)
Sex MEpay MEpgan CPrean E:P! 0 8 15 22 29 39
keal /g - BW (g -
Main effects
Female 42.0 188* 469° 839 1,365 2,309"
Male 42.0 180" 455 834 1,377 2,436%
HE vy 19.4 42.1 184 458 820 1.356 2,375
LEpay 18.5 41.9 184 466 844 1,386 2,370
HERgan 19.0 41.8 185 465 841 1,377 2,388
LEpgan 17.5 42.1 184 460 832 1,365 2,358
HPpian 17.2 42.0 185 466 847 1,383 2,304
LPrear 10.2 41.9 183 450 826 1,360 2,352
SEM 0.15 1.3 3.6 14.2 9.0 16.6
Sex ® MEppan ®x CPrear ® age interaction
Female HERpan HPppan 17.€ [42.2 1032 485" 865 1.402° 2.375]
LPrean 20.0 41.7 187%0 463" 823 1,356%" 2,287
LEREaR HPRiar 16.5 42.1 185" 4590 828 1,339" 2,286
LPppan 18.5 42.0 1880 470D 841 1.364%b 2.289
Male HERpan HPppan 7.9 f41.4° 179 45250 844 1.388 2.473|
LPrean 20.0 42080 180 45780 834 1,362 2.416
LEgpEAR HPppar 16.5 4248 184 468% 852 1.401 2,442
LPppan 18.5 41.98b 179 444P 807 1,357 2.414
SEM 0.30 2.6 7.2 28.3 17.9 33.3
http://dx.doi.org/10.3382/ps/pey603 2019 Poultry Science 98:2555-2561
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Heat

Showing overall relative effect of maternal dietary energy and protein on broiler BW

HPREAR LPREAR
S X HEREAR LEREAR HEREAR L'EREAR
% of average BW

Female HE,,, = 102.43x 97 .2by 08.0v  98.92by

LE .y = 101.1% 97.9b 97.8 98.220
Male HE .y 99.7°%% 102.72% 99.9%y 97.4by
101.92 100.9 101.6%

17



Heat

Showing overall relative effect of maternal dietary energy and protein on broiler carcass

HPrear LPgrear
HEggar LEgear HEgpar LEiar Prob > F

% of average yield

P. Major 100.6 100.6 99.4 99.4 0.88
P. Minor 99.2 994 1020 994 0.39
Breast 100.4 100.4 99.9 99.4 0.78

Carcass 100.92 99.1b 99.8ab 100.22b 0.036




J. Agr. Sci. Tech. (2018) Vol. 20: 235-247

Impact of Post Peak Daily Metabolizable Energy Intake on
Performance of Broiler Breeder Hens

OER-10 EER ER+10 BERA+20
05 - 2

(%)

——— =

Hatchability (at 47 week)
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ABSTRACT

One hundred ninety two broiler breeder hens, from 40 to 49 weeks of age, were utilized
in a precision feeding study for determining the hens’ energy requirement. Treatments
were daily feed allotments containing metabolizable Energy Requirement (ER) estimated
by empirical model, ER minus 10 (ER-10), plus 10 (ER+10), and plus 20 kcal hen d?
(ER+20). Four levels of Metabolizable Energy Intake (MEI) were made by adding 0, 1.2,
2.4 and 3.6 grams corn oil, over the top of daily feed allotment. All birds consumed the
same amount of diet, and were provided the same intake of nutrients, except energy. Hens
with weight gain of 3.5 g per day had the maximum reproductive performance. Ovary
weights were lower in ER-10 hens. This difference was also reflected in Small Yellow
Follicle (SYF)., and Large Yellow Follicle (LYF) numbers, in which the ER-10 hens had
fewer SYF (7.6) and LYF (1.1). Hens that received 462.7 kcal at (ER), produced 4.04 eggs
more than those that received 452.7 keal d™ (ER-10). However, addition of extra 10 and
20 kcal (ER+10, ER+20) on daily MEI had no beneficial effect on egg production. Using
the linear broken line model, the ME requirements for egg production and hatchability
were estimated at 458.5, and 456.2 kcal hen d’, respectively. Comparing the current
estimated requirement value with earlier reports revealed that broiler breeder hens need
more energy in a commercial house than those kept in an experimental house in the cage
or pen. In conclusion, during post peak period with average 458.5 kcal MEL 5 kcal hen!
d! more than Ross 308 recommendation can improve broiler breeder hens’ performance.

20
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Precision feeding
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ME (MJ/Kg)

Corn Metabolisable Energy

1245
11.9
11.53

Broilers

Broiler Breeder hens

m AMEn

AIDE

12,58

12:32

Layer hens
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' SBM Metabolisable Energy ‘

Broilers Broiler Breeder hens Layer hens
= AMEn mAIDE




The effect birds type on intestinal enzyme activity (U/ mg protein)

= Values within a column with unlike superscripts differ significantly (P < 0.05).

Amylase Amino peptidase Lipase
Broiler breeders (62 wk.) 69.97°12.2 15.48%+0.21 4.34+0.16
Broilers (35d) 54.42°42 4 14.71°40.24 4.6440.18
Layers (40 wk.) 88.117+2.2 14.17°40.24 4.1740.18
SEM 2.49 0.22 0.17
P-Value 0.006 0.0002 NS.




Calculated amino acid requirements of broiler
breeders relative to lysine

Calculated requirements (Lysine = 100)

Amino acid 29 wk of age 31 wk of age 64 wk of age

Arg 90 90 89
His 34 34 33
[le 68 70 68
Leu 112 114 111
Lys 100 100 100
Met 42 43 42
Met + Cys 71 73 71
Phe + Tyr 117 120 116
Thr 63 64 63
Trp 21 22 21
Val [ 81 78
25 Arg His lle Lleu Lys Met M+C P+T Thr Trp Val
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0.9

0.8

0.7

0.6

a.a utilization for egg pro.

0.5

0.4
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The relationship between flock rate of lay and
efficiency of amino acid utilization

>

/

y

Y
/

0.3

0.4 0

Flock rate of lay (eggs per hen day)

.5

0.6

0.7

0.8

0.9



28

Methionine

Properties!=!
Chemical formula |CsHq4NO2S
Molar mass 149.21 g-mol™!
Appearance White crystalline powder
Density 1.340 glcm?
Melting point 281 °C (538 °F, 554 K)
decomposes

Solubility in water [Soluble

Acidity (pKg) 2.28 (carboxyl), 9.21
{amino)}
Properties
Chemical formula |CgHq2Mz0452
Molar mass 240.29 g-mol ™
Hazards

Cystine

H;

HzN
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0.62

0.60

0.58

0.56

0.54

0.52

0.50

Efficiency of utilisation of methionine

0.48

Utilisation of synthetic amino acids by broiler breeder hens

M.K. Nonis” and RM. Gous
Animal and Poultry Seience. School of Agricultural Sciences and Agribusiness, University of KwaZulu-Natal,
Private Bag X01, Scottsville 3209, South Africa

For each extra g of dietary free amino acid
+ content/kg diet, rate of lay decreased by 3.0 % and
efficiency of MET utilisation decreased by 4.3%

0.0 0.5 0.9 1.4 1.8 23
Dietary synthetic amino acid content (g/kg)
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78.7643
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DL-Methionine Level (%)
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226136

97.2918
b
76.3036

£ 62.0279

d

2
Time after Feeding {hour)
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2
Time after Feeding (hour)

I =i DI-Met: 0.00 + =) DL-Met: 0.04 ==« DL-Met: 0.08 = DL-Met: 0.12 e==fpl-Met: 0.16 ===s@DL-Met: 0.20 —’ DL-Met: 0.24
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89.2205 88.5424
a d

73.5077
" N

b N

38.77562
d

3
:
g
F
E
5
:

DL-Met: 0.00, DL-Met: 0.04, DL-Met: 0.08, DL-Met:- 0.12, DL-Met: .16, DL-Met:- 0020, DL-Met: 0.24,
PBE-Met: 0.20 PB-Met: 0.16 PB-Met: 0.12 PB-Met: 0.08 PB-Met: 0.04 PB-Met: 0.00 PB-Met: 0.00

DL-Methionine Level [3¢)
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:
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P
2
£
&

22.3249
a

B3.5536
c

&

1 2
Time after Feeding (hour)
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g
£
£
g
S
2
£

wmeip- DL-Met: 0.00, PB-Met: 0.20
“wss DL-Met: 0.12, PB-Met: 0.08
= e=@DL-Met: 0.24, PB-Met: 0.00

1
Time of Feeding (hour)

« « = » DLMet: 0.04, PB-Met: 0.16
——t——fDL-Met: 0.16, PB-Met: 0.04

2

s - DLV et: 0.08, PB-Met: 0.12
« « % «@DL-Met: 0.20, PB-Met: 0.00
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Plasma Homocysteine (umol/L)

40
38
36
34
32
30
28
26
24
22
20

34.375

31.725
30.150 ab
ab 28.975
abc
26.600
bc
22.750
C
0.24 0.20 0.16 0.12 0.08 0.04 0.00

DL-Methionine Level (%)

36



-
P
[e)
&
2
()]
=
Q
)
(%]

>
O
o
=
(o)
T
©
&
(7p]
L)
o

40
38
36
34
32
30
28
26
24
22

20

—  37.925

DL-Met: 0.24, DL-Met: 0.20, DL-Met: 0.16, DL-Met: 0.12, DL-Met: 0.08, DL-Met: 0.04, DL-Met: 0.00,
PB-Met: 0.00 PB-Met: 0.00 PB-Met: 0.04 PB-Met: 0.08 PB-Met:0.12 PB-Met: 0.16 PB-Met: 0.20

DL-Methionine & Protein bound-Methionine Level (%)
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Plasma Homocysteine (umol/L)

45
40
35
30
25
20
15
10

34.375

25.675

40.425

DL-Met: 0.20 L-Met: 0.20 PB-Met: 0.20

Different Sources of Methionine

AQUAVI® Met-Met: 0.20
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25
23
21
19
17
15
13
11

Liver lipid content (%)

10.683

annl

DL-Met: 0.20

17.100
d
11.698 11.435
b b
L-Met: 0.20 PB-Met: 0.20 AQUAVI® Met-Met: 0.20

Different Sources of Methionine

39



GSH (um/ml)

GSH (um/ml)

20
18
16
14
12
10

20

18

16

14

12

10

1 11.9 114
10.5 10.2 a a
T 9.0 ab ab
1 b
6.6

T C

2.8
T d

0.00 0.04 0.08 0.12 0.16 0.20 0.24

DL-Methionine Level (%)

11.6 11.7 11.7 11.7 11.8 11.9 11.7

DL-Met: 0.00,
PB-Met: 0.20

DL-Met: 0.04,
PB-Met: 0.16

DL-Met: 0.08,
PB-Met: 0.12

DL-Met: 0.12,
PB-Met: 0.08

DL-Met: 0.16,
PB-Met: 0.04

DL-Met: 0.20,
PB-Met: 0.00

DL-Methionine & Protein bound-Methionine Level (%)

DL-Met: 0.24,
PB-Met: 0.00
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Nutrients variability
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Wavenumber cm-1

Variability
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PRECISION

HIGH

LOW

HOIH

AJVHNIOV
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True Value

Measured
Value

u&mu/

Tolerance — Tolerance
Accurate : No Accurate : No Accurate
Precise : No Precise : Yes Precise

LSL - Lower Set Limit
USL -Upper Set Limit

USL
— Tolerance

: Yes Accurate : Yes

LSL U
+ Tolerance <T.—

Precise : Yes

45



Multiplicative Nature of Variability

: O L
Ingredients S 1, Weighing
Ng o
> L. o)
o X o
. QJ&‘ \QQO Od‘ Q{Q
> QS"O) Degree of > S
<& & eree ® >
\(\Qo &S uniformity Q/;b %

/ Formulation error \

Mixing and Formulation
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& typical.composition

SFA 2.884
MFA 4.404 50% soluble
PUFA 11.255 50% insoluble

Contains all 8 essential AA




®)

I Quality measurements for soybean meal

Lysine

Ash

Acid insoluble ash (silica)
Protein solubility in 0.2% KOH
Protein dispersibility index
Urease activity

Trypsin inhibitor

AMEnN poultry

More than 2.8%

Less than 7.5%

Less than 1%

73-90%

20-40%

0.01 - 0.3 pH unit rise
<5.0 mg/g

>2200 kcal/kg

48



?

&

QC methods and effect of heat treatment on anti-nut. factors and
protein or amino acid digestibility

Protein
& AA.
digestibility:

Heat labile
ANF level

T
Urease
0.2 0/0 KOH over heating

PD' . H under heating

LyleP . : heat damaged

49



Amino acid composition of whole soybeans with varying protein

AA of soybeans

Crude protein%

50



Maize composition 1999-2010 (Jones et al., 2012, 100% DM)

5.0 4

%0il .

Wil

Y 0039!040082
= 0,4664

as 4

00 ¢

35 4

10 4

y = 0,1897x + 71,093
R* = 0,7402

EEERERERRE R

Y'Y %Crude Protein
u,ol»-
w %04 :‘.?._\“_\“ 3 :
N
.. v=-o1ocsx+97os7_ M ,f_d_-~._
= 0,8035 ]
0 -
EEEEEEEE 2 3 2
4950 DE, kcal/kg
s = | |
— : ‘ ’ ‘ | \
] | ' .
4000 - S N e e .
y =-2,0924x + 4017,5 a3
3975 R"o,6572 i S .S -
3950 ~—— ';‘"' '-—-L' .
- “ °
8§ R Y k13
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O How you are managing variations, in practice?

O How often you change your diets? How do you decide?

O Do you apply safety margins against variations, how?

O How do you use table values? Taking just averages or considering CV%.

O If you using stochastic approach, how often and how you enter std. variation, ..



Optimization tools

J Available on the software market
J Need a thorough assessment of data
J Complex to use

] Difficult to use in day by day practice

53



BESTMIX® LIMS workflow

(1 —
1

One

- Database

Monitoring

\

Statistics

Charts o

Reports

Formulation

software

Update
: Raw material matrix

-
Finished products
Specs
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Feed distribution
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QN 039 J s

(Controlling Body Weight)

399 9 Gl i 39 oS! 50 & j0d ©
39 29 G died 29 WS 0 M 68 ©
Sl od gaged wd ¢

1395 ugi Dl ol 59

(Feeding twice or thrice a day)

56



a)
(Mean=SEM) 2a65 jole slog o gadyi o Shoe 5 Slie slajlas J1-Y Jgoo
Je=l o Sl bas oSl kg FSle L
(P'Tﬂlm) )9 0 LIP, )P
oo YY/as T 1 v) V&[N YF R AERYS (1) oy30 IS 12 ¢ popms oy
WAL T Wb
o[ ¥ FYIY £V YY FYNY VXYY FYINO BV YY 0,52 JS 2 E e -.'i.lp:.r_.}.l rJ..dJ_,.,
oA QAT EIYA DAY £+ YA NARET! (1) o 0j3 Ooeilas
Y VA F£e YA VY- YA NN (p5) 0355 )8 miben
L 78 Yo [AZ+[0) Yo V£ [B) YA /D) (1) 83,5 o= 08
o[+ VOEYY CJaYE. YF \FYL./YF

(1) 2,5 ,;_-;Lmé]nﬁ:.;ﬁ Al

ilons 81| SE £ pSilea & jge & Laadls (P20 [+ 0) il g el Bl s gl e Bl cis,) 2

Y

2 gk alia dy 2 L gl S



MSL - b A

PSS oL 9o

M) = LSS

: 2 P 7

j i Efr acd LI (G5 o L)
W

o1

58



59

(1) & ypopied ol gi

95 -
85 -
75
65 -
55 -
45
35

25

1 X O 2 X e 3 X

26 27 28 29 30 31 32 33 34 35 36 37 38
(52a) s



e | X ol 2 X s 3 X

60O el 3 (£ o
AHMWWHWV . 3 (559)

2r 28 29 30 31 32 33 34 35 36 37 38

26

(dsad) 'y

60



=55 pole G e j0 53 pladen SLS 5 p 20Tl o e S

s o e LS
(PValue) 219 23Sl 231,95

5 7

ed VYOAEVY VEVIYEVYY VEFIYEV VY mg/dl) 545
fooY Aersa ® FA ALY " INAE=TS (g/dl) g g 5
LIYA VALY VIAYEVY YNAENY (mg/d]) ;g pigoul 5
Y FVTEVFIV YFAIALVAIF FYY/FEVY Y (pg/ml) Jgo zul
N\ F \TAETA0s YIYYL.YF AR E A (ng/ml) ;5 5uig s
AL SRILES YL U ESATA FEYIYLEY (mg/dl) s I8 5 5
AT VYO/fEY - /4 AR =AY IARTAE=ARTig (mg/dl) Jg ds’
Suéa YA

([e0 INAESNS TLRINITY VFY A (mg/dl) ;55
<% A3/ VL)Y IR == AQ/FL/V (ng/dl) s g 5
<J¥) eI & YNoE- Y VAVE YT mg/dl) yuig pgul 5
e YAS/aY/)® YEANET YONYEYN (p/ml) Jool 2
+JAY YIVYL. [FY Y0 /FY \fiz=A N (ng/ml) ;5 5uig s
SV YAY/\£F/4 AR =2\ VAAIYEFIY mg/dl) o e 5
(e BEREINTY VYR YYD VYa/fE) o mg/dl) Jg,mds

61

wilodds LI SE T iiles Sjge a bacls (P[0 0) ol jlo cma s 2 by o) 2 0 alia 2 Gy Lolel Sl



I

N=

=5 ple GE o 10 Je3S (g5eled )00 g 4V Sleogas 9y 0 2ST)e3 Slabo Sluws

(K580 YA) ilaf 0,99 ol (Sxia YY) oy
S s JS e g P

#She @Sl aadle Sl Sl Sl
YYYYEPY/)  YV.VEROA  YAVEEPOA  YYV.RVAY  YOPVEVAN  YOOSEYVA)Y () o% O3
PVIREY/Y  YVYEY)) FRUALY) OFINERA  FAYEFA  FAFEFA (2,5) 05 58
VYRRVY  AFVEVP VeY/YRVIE YASEVVY ARRVY YARENY (p8) by dbg o 0

VLYY FAVEY/A VY/f£Y/4 FFIVEF/4 VES ATAE=A0 (p5) S35 350
PYIEYY  $e[-ARYIY £ VXY SVYEYE  OAYRYF  DAARYSS (p5) M35 (5l 39
Flok- ¥ fleVE.BY VIYL. FY ANYZ. Y AN ¥ ViaE. |V S50, s el olas
UY NN /Y UVELV/Y VV/-AE\Y N(AF - Nz Y Ve/VE Y Soe8 3,5 b JoSded sl
R TAF T\ AR RV PV LR PRV YANEYA  VYARYA  YVSEY/A S it sl JoSgd Slutas
YOOk /YF  YAAEYY  Y/YVEYY  YAYEYA  YIdEYA YREYA o0 ) e JeSded S

62

P 00) Sl B re ol A b re sy 8 0wl p2 By Loliel Syl



63

Glucose (mg/dL)

Cholesterol (mg/dL)

300

275

250

225

200

210

180

150 1

120 A

90

——ALF —H—RID —&— R2D

—@&— R3D

Apoprotein-VLOL I /\_QQM

(s ;? P
) y&& Q’fxo,oﬁo
- = ém&/b & Apoprotein8
—

| Nonlaying Hen 50-60nm
I

27

29 31 33 35

Age (week)




—8— AlF =8=R|D =O=R2D

400

T T T
[==] < o
Vg [ vy
[an} cn ol

(‘Ip/3d) [o1peNSH

T
<
<
o~

(Tp/3u) auoIals0Isa ],

= 3 33 35 37 39
Age (week)

27

64



65

Feed specification




66

NI

(Effect of Fiber)



Microbial Reconstitution Reverses
Matemnal Diet-Induced Social
and Synaptic Deficits in Offspring
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FOLACIN

have been produced in chicks fed corn-soybean meal diets (Pesti et al.,
1991)

Self-synthesis of folacin is dependent on dietary composition. For
poultry, some research has indicated higher folacin requirements for
very high protein diets, or when sucrose was the only source of carbo-
hydrates (Scott et al., 1982). Keagy and Oace (1984) reported that di-
etary fiber had an effect on folacin utilization; xylan, wheat bran, and
beans stimulated folacin synthesis in the rat, reflected as higher fecal and
liver folacin. For humans it was concluded that milk type differentially
affects intestinal folacin biosynthesis and the superior folacin availabil-
ity from human (versus cow and goat) milk-containing diets is due in
part to enhanced intestinal biosynthesis of folacin (Semchuk et al.,
1994).

The levels of antibacterials added to the feed will affect microbial
synthesis of folacin. Sulfa drugs, which are commonly added to livestock
diets, are folacin antagonists (see Deficiency). In the chicken, sulfa drugs
have been shown to increase the requirement (Scott et al., 1982). Moldy
feeds (e.g., aflatoxins) have also been shown to contain antagonists that
inhibit microbial intestinal synthesis in swine (Purser, 1981).

Folacin requirements are dependent on the form in which it is fed
and concentrations and interrelationships of other nutrients. Deficien-
cies of choline, vitamin By,, iron, and vitamin C all have an effect on fo-
lacin needs. Although most folacin in poultry feedstuffs is present in
conjugated form, the young chick is fully capable of utilizing it. On the
contrary, Baker et al. (1978) reported that human patients over 60 years
of age utilized conjugated forms of folacin much less efficiently than
monoglutamares.

Folacin requirements are related to type and level of production.
Growth rate, age, and pregnancy influence folacin requirements. The re-
quirement decreases with age because diminished growth rate reduces
the need for DNA synthesis. Increased catabolism of folacin is a feature
of pregnancy. Studies with both rats (McNulty et al., 1993) and humans
(McPartlin et al., 1993) demonstrated an enhanced folacin catabolism
that was a feature of pregnancy per se and not simply due to increased
weight. In poultry the folacin requirement for egg hatchability is higher
than that for production (NRC, 1994). Taylor (1947) reported that 0.12
mg of folacin per kilogram of diet was satisfactory for egg production,
but higher levels were required for good hatchability. Table 12.1 sum-
marizes the folacin requirements for various livestock species and hu-
mans; a more complete listing is given in the appendix, Table A1.

The current Recommended Dietary Allowances (RDAs) for folates
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Terminelogy of Phytate

Phytate: Mixed salt of phytic acid (myo-inositol hexaphosphate; IP6).
Phytin: Deposited complex of IP6 with potassium, magnesium and calcium.
Phytic acid: The free form of IP6.
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Commercial Sources of Phytase

$ A. Niger: Initiate from 3c (3-Phytase)
$ Peniophera lycii: Initiate from 6c (6-Phytase)
$ E Coli: Initiate from 6¢ (6-Phytase)
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Commercial

product

Type Protein
source

organism

Producing

organism

Matrix
value/ 500
FTU/kg diet

Producer

Natuphos 3/ fungal A niger A niger %avP: 0.10
%Ca: 0.10
Allzyme® SSF 3/ fungal A miger A miger %avP: 0.10 AllTech
%Ca: 0.10
Finase® 3/ fungl A miger Tnchoderma  %avP: 0.10 AB Vista
reesei %Ca: 0.11
Ronozyme®  6/fungal Peniphora  Aspengillus  %avP: 0.125 DSM
lycii oryzae %Ca: 0.14
Finase® EC 6 / bactenal E. coli Trichoderma  %avP: 0.12 AB Vista
reeser %Ca: 0.132
Quantum® 6 / bactenal E. coli Pichia pastonis  %avP: 0.13 AB Vista
%Ca: 0.143
Hostazyme P  6/bactenal  E.coli  Pichiapastoris %avP:0.125 Huvepharma
%Ca: 0.125
Phyzyme*XP 6/ bactenial E. coli Schizosacch-  %avP: 0.12 Dupont
pombe
Quantum 6 / bactenal E. coli Trichoderma  %avP: 0.15 AB Vista
Blue‘ reesel %Ca: 0.165
Ronozyme 6/bactenal Citrobacter  Aspengillus %avP: 0.15 DSM
Mpho;. braaku oryzae %Ca: 0.18
Axtra® PHY  6/bactenal Buttiauxella Trnichoderma  %avP: 0.15 Dupont
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Phytase activity (umol phytic acid h™') in the digestive tract of laying hens fed wheat-corn-
soybean meal-based diet without microbial phytase supplementation (Marounek et al., 2010).

Segment Specific (per g digesta) Total (per segment)
Crop 10.22 982

Stomach 9.2% 974

Small intestine 14.6% 359P

Small intestinal mucosa 11.5 2274b

Sum pre-caecal 781

Caeca 135.4P 663¢

Total 1,444

! Means within a column not sharing a common letter differ significantly (P<0.05).

Poultry GIT microbiota can utilize 10-25% of dietary phytate
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Water pH <6
Water temperature <20C
Dietary calcium <0.9%
Phytate:protein ratio <0.04:1
Dietary chloride concentration > 0.25%
Presence of protease and carbohydrases

Most phytate from cereals and grain
legumes, little from by-products 90-95% of di etary phy tate may

Presence of acidifiers b ibl | 5
No therapeutic use of Zn or Cu e accessible, relax constraints

Low viscosity cga_ls//:]

50-60% of dietary phytate may be
accessible, increase constraints

Water pH >8
Water temperature >30C
Phytate:protein ratio 0.05:1
Dietary chloride concentration <0.25%

No protease or carbohydrase use

Substantial concentration of phytate from by-
products such as ricebran

No acidifiers in the diet or water
High concentrations of Zn or Cu
Highly viscous cereals
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Factors that Affect Phytase Functionality

LN BEWNE

I N

Amount of dietary phytate

Source of phytase / phytase catalytic properties
Digesta solution pH (Optimum at pH 2.0-4.5)
Bio-catalytic reaction (Km, Vmax)

Pepsin (Protease) Resistance

Heat and moisture stability during feed processing
Dietary trace mineral concentration

Synergistic effects of other Feed Additives (acidifier)
Dietary factors (minerals, vitamin D3 content)
Combination of enzymes

. Phytase dose
. Particle size and mixability of commercial phytase
. Water pH and temperature

Functionality of GIT

. Stability of commercial product during storage
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1. Amount of dietary phytate

Weighted mean (and range) of total P and phytate-P concentrations, and proportion of phytate-P of total P, in key
poultry feed ingredients

Feed ingredient Number of Total P (g kg_]) Phytate-P (g kg_') Proportion (%)
data-sets/samples
Cereals
Barley 4/41 3.21(2.73-3.70)* 1.96 (1.86-2.20)* 61.0 (59-68)*
Maize /45 2.62 (2.30-2.90) 1.88 (1.70-2.20) 71.6 (66-85)
Sorghum 5/41 3.01 (2.60-3.09) 2.18 (1.70-2.46) 72.6 (65-83)
Wheat 6/97 3.07 (2.90-4.09) 2.19(1.80-2.89) 71.6 (55-79)
Oilseed meals
Canola meal 4/28 9.72 (8.79-11.50) 6.45 (4.00-7.78) 66.4 (36-76)
Cottonseed meal  3/21 10.02 (6.40-11.36) 71.72(4.9-9.11) 77.1 (70-80)
Soyabean meal 6/89 6.49 (5.70-6.94) 3.88 (3.544.53) 59.9 (53-68)
By-products
Rice bran 6/37 17.82 (13.40-27.19) 14.17 (7.90-24.20) 79.5 (42-90)
Wheat bran 6/25 10.96 (8.02-13.71) 8.36 (7.00-9.60) 76.3 (50-87)

Derived from studies by Nelson et al. (1968a), Kirby and Nelson (1988), Eeckhout and de Paepe (1994), Ravindran
et al. (1994), Viveros et al. (2000), Selle et al. (2003d) and Godoy et al. (2005).
* Range of values.



1. Amount of dietary phytate

Phytate Phosphorus Content of Common Feedstuffs

Feedstuff Total Phytate
phosphorus (%) | (% of total phosphorus)
Corn .26 66
Wheat .30 67
Grain sorghum 31 68
Barley 34 56
Oats .34 56
Wheat middlings 47 74
Soybean meal 61 61
Cottonseed meal 1.07 70
Sesame meal 1.27 81
Wheat bran 1.37 70
Alfalfa meal 1.40 0

* Adapted from Nelson et al. (1968)..
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1. Amount of dietary phytate
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1. Amount of dietary phytate

Liberated digestible P, g / kg

Effect of Phytate in Ingredients

4,5
i}
3,5
3

2,5 -

2
1,5

1
0,5

===\ heat bran, heat treat

== Rapeseed meal

. == Sunflower meal

=== Soybean meal

== Palm kernel expeller

=i Maize

—=Barley, heat treated

100 200 300 400 Barley

Phytase dose, % of standard =p==\Wheat
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2. Source of phytase / phytase catalytic properties

IPB Phytase 1P

IPE or IP5 have a much greater chelation capacity for Ca than IP4 or IPS.
Indeed, IP3 has only 10% of the chelation capacity of [PE.
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3. Digesta solution pH (Optimum at pH 2.0-4.5)

Crop
4-6
Proventriculus Colon
2-5 7
Small Intestine
Gizzard 6-7.5
2-5
Duodenum
6-6.5
Neutral
3 4 5 6 7 8 9 10
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3. Digesta solution pH (Optimum at pH 2.0-4.5)

Relative Activity

110

100
90
80 1
70 1

20
10 1

0

60
ﬁu -
40
30

1 Ronozyme
2 —.-Natuphos
3 —Quantum

PR S .. - |

00 10 20 30 40 50 60 7.0 80 90 100

Reaction pH
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3. Digesta solution pH (Optimum at pH 2.0-4.5)

100 A A ---- Buttiquxella sp.
NS — & - Escherichia coli 1
80 —m— Escherichia coli 2
g 2 —o— Escherichia coli 3
oy 60 - - Citrobacter braakii
7
(¥
]
@
& 40
~
20
[’] -

2 25 3 35 4 45 5 55 6 65 7
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4. Bio-catalytic reaction (Km, Vmax)

eonor Michaelis - = - -
P Michaelis Menten kinetics

— Vmax represents the maximum speed rate achieved by the
reaction, at maximum (saturating) substrate concentrations.

Maud Menten

Wirman2

Reaction velocity v

Substrate concentration [5]

Phytate




4. Bio-catalytic reaction (Km, Vmax)

The maximum speed of phytic acid

degradation (Vmax) of different phytase sources

at pH 3.
1600
1380
= 1400
=
s 1200 1095 —
=Y 1000 1010
E 1000 — —
830
= 800 - —
£
o 600 - —
(=]
E
= 400 - —
s
=
= 200 — —
h = I 1
m E. coli phytase by T. reesii M Buttiauxella phytase
MW C. braakii phytase W E. coli phytase by S. pombe

OptiPhos
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5. Pepsin (Protease) Resistance

Optimal pH range, residual activity to gastric pepsin exposition of several commercial phytases

used in animal nutrition.

Donor organism Expression organism Type

(initial cleavage)

Peniophora lycii Aspergillus oryzae 6-phytase
Aspergillus niger Aspergillus niger 3-phytase
Escherichia coli Pichia pastoris 6-phytase
Escherichia coli Pichia pastoris 6-phytase
Escherichia coli Pichia pastoris 6-phytase
Escherichia coli Trichoderma reesei 6-phytase
Escherichia coli Schizosacch. pombe 6-phytase
Buttiauxella sp. Trichoderma reesei 6-phytase
Citrobacter braakii  Aspergillus oryzae 6-phytase

Optimal
pH range

4.5-55
4.5-55
4.0-5.0
4.0-5.0
4.0-5.0
3.5-5.0
3.0-5.0
3.0-3.5
3.0-4.5

Residual activity to Study!

pepsin (%)

6; 34
47
90; 93
95
97
98; 91
92
85; 81
92; 64

1,2
2
1,2
3
3
2
2
2,3
2,3

11 = Morales et al. (2011): pH 2.0, 16 °C, 180 min, trout pepsin:phytase ratio 5,000 PU:FTU. 2 = MenezesBlackburn et al. (2015): pH 3.0, 37 °C,
45 min, porcine pepsin incubating 20 mFTU and 3,000 U of pepsin. 3 = Unpublished data (own elaboration): pH 2.0, 39 °C, 180 min, porcine

pepsin:phytase ratio 9,000 PU:FTU.
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5. Pepsin (Protease) Resistance

Pepsin Resistance Differences Among Commercial Phytases
(2 h incubation at pH 2 at 37°C)

120
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6. Heat and moisture stability during feed processing

Recovery of phytase after pelleting at different
conditioning temperatures

120
100
s 80
ey
g 60
o
(9}
g \
40 \
20
0
mash 75°C 80°C 85°C 95° C
OptiPhos® CT 100 102 89 76 38
=——Quantum blue® 100 a0 70 53 32
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8. Synergistic effects of other Feed Additives (acidifier)

0.6 1

o

@

w

«

o

[ 5 mcg/kg
4 a0g/ik

n 0.4 8/ke 500 FTU/kg

Q

5

)

<L

1
U L I I
Citric acid Phytase 1aD3 Ci+Phy+D3

Dietary supplement (Snow et al., 2004)
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9. Dietary factors (minerals, vitamin D3 content)

120 7

100

@ Proteinate
- Glycinate
AA Chelate

Polysaccharide Complex

% Phytase relative Activity

- Sulphate

0 T T T TT® % & « = = o 1

5 10 15 20 25 30

Fez} Concentration (ppm)

-20 -

Santos et al 2015
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10. Combination of enzymes

Red: phytate
Blue: protein
Green: carbohydrate

T Cellwal
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Effect of Phytase Dose

The Potential of Super Dosing
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11. Phytase dosage

0.25 -
ZONE 1 ZONE 3
0.2 3000 FYT/kg
2500 FYT/kg
F 2000 FYT/kg
S - 1500 FYT/kg
% 0.15 - 1000 FYT/kg
@
Q.
@
| 01 - S00 FYT/kg
-
< ZONE 2
0.05 -
o T T T T 1 T T T T T | T T T 1
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11. Phytase dosage

Avallable P release (%)

0.25

0.2

0.15

o
i

0.05

ZONE 1

ZONE 3

ZONE 2

o

O H DO oo

o [+% o Q'J’
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o o b
o7 A P LA o
AN

3000 FYT/kg
2500 FYT/kg
2000 FYT/kg
1500 FYT/kg
1000 FYT/kg

500 FYT/kg
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11. Phytase dosage

Available P release (%)

0.25 -

0.2

0.15

o
-

0.05

ZONE 1 ZONE 3
ZONE 2
O H H oD O VOO O H o
VO Qo 5 VANV VAN VA
X T P oY O oY ov O ¥ o? O >

Phytate-P (%)

3000 FYT/kg
2500 FYT/kg
2000 FYT/kg

1500 FYT/kg
1000 FYT/kg

500 FYT/kg



11. Phytase dosage

Step 1: Select your Step 2: . A
Feed Ingredients Type % Level Step 3 : Check the phytate % of your diet
4 4 % 1
’mm ILI 55.4%
0.70
| wheat > 0.0%
0.60 -
e B
== - 050 -
|Soyabean meal 44 % m 0.40 -
| Rapeseed exp. E 0.30 T
- 0.20 |
’Sunﬂowerexp. ILI 0.10 1
’Meal and bone meal 8 % ILI 0 00 |
[Soyaci ~ Total P % Phytate P % + Av.P %
[premimineatforbroter | mTotalP% MAv.P% uPhytateP %
=== 2
e ——— 3000 FYT/ke —
Dietary Phytate P in % 0.264 |
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11. Phytase dosage

starch Ca?*
' :.‘. - g
'{ *

HPO, HPO,- Zn?*

prbtem

Traditional phytase hydrolyses less than (.35 of dietary phytate
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=NSAYhcai8dsb3M&tbnid=otkDlewPFIlYyM:&ved=0CAUQjRw&url=http://www.aquafeed.com/read-article.php?id=2332&ei=xD5-U8CuG-Gk7Qbj7oHQBQ&bvm=bv.67229260,d.ZGU&psig=AFQjCNHQxVquzipS3CL8bAj1vqt8mXh-pw&ust=1400868893598412

11. Phytase dosage

Exogenous phytase Exogenous phytase, endogenous phytase, or microbial phytase

I, —> I, —> Ip, —> Ip, —> P, ——> P, ——> IP

R " VO VO

Pi Pi Pi Pi Pi Pi
Hexaphosphate Pentaphosphate Tetraphosphate Triphosphate  Diphosphate Monophosphate Myo-inositol

Most reactive > _
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11. Phytase dosage

& +H20

:

500 FYT/Kg

inositol

+H20,
-Pi

Intestinal or Blood
Phosphatase
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11. Phytase dosage

The effect of phytase supplementation (012,000 FTU kg ") on growth performance, nutrient utilisation, bone mineralisation, energy utilisation and total tract phytate-P

degradation in broilers (adapted from Shirley and Edwards, 2003)

Phytase Growth performance Coefficient of Tibia AMEn Phytate-P disappearance
(FTUkg™ ]} nutrient retention ash(g) (MIkg~ ly (coefficient)
Weight gain Feed intake FCR(zg™))  Ca P N
(g/bird) (g/bird)
0 287 381 1.32 0456 0510 0584 260 13.46 0403
375 399 490 1.23 0423 0538 0689 289 1397 0.495
750 44 505 .19 0441 0608 0721 297 14.13 0.584
1500 439 M3 1.19 0423 0654 0745 M3 14.20 0.652
6000 494 580 117 0495 0777 0769 386 14.28 0.849
12000 513 393 115 053 0797 0777 0.7 14.29 0948
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11. Phytase dosage

CELL SURVIVAL AND GROWTH

myo-inositol is essential for
growth and survival of cells

REPRODUCTION

myo-inositol restores normal
ovulatory activity

Increases oocyte and egg quality

Increases fertilization rate, sperm
motility and mitochondrial
membrane potential in vitro

OH .
myo-inositol

OSTEOGENESIS

myo-inositol increases Ca
in bones, Increases bone
strength and is essential
to bone formation,
osteogenesis and bone
mineral density

CENTRAL NERVOUS SYSTEM

myo-inositol is essential for the
development and function of
peripheral nerves

METABOLISM

myo-inositol increases insulin
sensitivity and decrease cholesterol,
in the blood

myo-inositol decreases white adipose
tissue deposition, increases muscle
protein accretion and induces a
growth promoting effect
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12. Particle size and mixability of commercial phytase




(A

N

12. Particle size and mixability of commercial phytase

per g of product

Commercial Commercial Commercial
phytase | phytase Il phytase lll
Phytase activity, fyt/g 10°000 10’000 50’000
~ Dose, g/ T feed 150 100 20
Average particle number 14'000 - 16’000 12’000 - 14’000 159’000

Number of particles per dose approx. 2.2 approx. 1.4 approx. 4.8

(150g / 100g / 50g/ 20¢g)

Average particle size (mm) 0.45 0.49 0.23
< 0.05mm 0% 0% 0%
0.05-0.15mm 0% 0% 6%
0.15-0.25mm 2% 1% 55%
0.25 -0.425mm 42% 31% 38%
0.425 - 0.60mm 40% 38% 38%
0.60-0.85mm 15% 24% 1%
>0.85 1% 6% 0%

Bulk density (kg/l) 1.08 1,2 0.87

Dusting, mg on Heubach1 0 0 0

Flowability Good Good Good
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14 . Functionality of GIT
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Phytase dose fed to breeder hens has an influence on yolk inositol

concentration, chick quality and hatchability and early chick growth rate

RESULTS

Totte 1. CHCK QUARY, Mtchatalty and yolt sex nutizet Coment
Breeder ben diet. FTUNG Contass)

N S0 L0 450 e Q
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Phytase dose fed to breeder hens has an influence on yolk

inos 200 owth

) 181
rate 180 168 173
C. .."'1 { 160 ;milfh'z,
C. S 8§
' Univ| 140 la,
Norwi _ 150

X0 .

The ol = 100 ality, and
volk n| = formance
to 42- 80 Caand P
by 0.1 here were
4 hens 60 47.9 standard
proceq 20 rificed for
yolk s rided into
three 20 pectively,
contai e breeder
hen d 0 e number
of late 500 FTU/Kg 1500 FTU/Kg 4500 FTU/Kg < 0.05) as
phytas (linear, P
< 0.05 W Progeny BW at day of hatch ~ mor day 7 post-hatch Ibsequent

brﬂlle ITT N I T I El LIV Y LIT l.p"';l. T TITRITT G Ol W TS, ITTIVORSINOT T T R TITI SiTIFIT ITT TITR JUI.I\. L uﬂjf L TIEILR I ¥y el D'Sltl.l\'fel}r

correlated (P < 0.05) with d 7 (r = 0.32) and d 21 (r = 0.30) chick body weight, indicating inositol may influence
the development of newly hatched chicks resulting in an increase in early growth rate.
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Phytase ﬂuperdnsmg increased yolk mineral concentration while

dECI‘f . e | Ly | PR S U PR LR SRR R R - 1 »r e AN =, EE[&S
10
CAG o °
C. Breq
© 8
L Unive g
Norwi = / b
5 6
Previol = 1a diet
fed tol E 5 c der hen
produq Y 4 nreeder
hens w § 3 ere fed
one of | o 1g 500,
B 2
1,500  © B C ek 1o
represe 1 e dried.
Data w 0 'e. Hen
intake veek (P
< 0.05) 500 FTU/Kg 1500 FTU/Kg 4500 FTU/Kg hse and
decreas . rreased

40-week-old breeder hens and influenced by phytase dose x hen age (P < 0.05). Phosphorus concenfrafion in the
yolk was highest (P < 0.05) in hens fed 4,500 or 500 FTU/kg phytase when compared with hens fed 1,500 FTU/
kg of phytase, regardless of breeder age. In conclusion, phytase supplementation had an influence on mineral,
inositol and glycerol concentration in the yolks of breeder hens and this may have an influence on chick quality,
hatchability, and initial growth rate.
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(Organic Se)
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IV.“Special” 215 & 22" Amino Acids

21 AA-Codes "UGA” opal
(or umber) stop codon

SeH (pKa = 575
(pKa = 1.90)

HaN* >CO0H
(pKa = 10.00)

[ 5)-Selenocysteine
Sec

&

22 AA-Codes "UGA" opal
(or umber) stop codon

HM

[SI-F"grrninuinEr

gl

g o
B

QOH
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Inorganic

Organic

Feed |ntf':\ke and BW (35 d)
gain
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Feed formulation
software's
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Wl ﬂ M |X feed formulation software

Type of animal, weight, age

Feeding Template for this category

Raw materials : _ Price-list
of animals (or set of nutrients)
set of raw materials, set of nutrients, minimum and Cost of raw
min-max and maximum limits on their content materials
additional limits to in the recipe and additional limits in the recipe

their content (nutrients ratio, sum etc.)
in the recipe

[4 The most optimal result : balanced
feeding recipe at the lowest cost
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J Recipe Edit View Operations Tools Window Help ;Iil_ﬁ
B -H @~ &R[F v~ -] § 2B [EE R
Actual price for 1000 kg. 17 733.83DIN [+0.00) Template name Hy Line{Grover 6-12) odgoj <[
Previous price 1779383 DIN Client name
Relative price 0.00 DIM [+17 733 83) Price-list name Mikrosunion al |
o |Number |Name |Share = |Min [ Max |Price |« [N o |Name |Units |M'§x -
o 22 KUKURUZ 8,5% PROTEINA 54,386 830000 ||& 11 |[MEpoultry kcal 2868000 ..............3025.000 |
o 196 SOJINA SACMA 44% 13,307 35 500,00 & 12 |MEpoultry M 12,000 12,600
P 82 S50JIN PUNOMASNI GRIZ 10,686 34 000,00 s 41 | Crude protein a/ko 200,000
o 226 | SUNCOKRETOVA SACMA 33% 6,000 6,00 11 000,00 & 60 | Crude fat g/kg
o 155 | STOCMO BRASMO 5.000 5,00 4 700,00 & 65 | Crude ash a/ka
o 340 | PIVSKI KVASAC 3,000 3,00 25 300,00 & 66 | Crude fiber a/ka i
P 220 | SACMA ULJAME REPICE 3,000 3.00 900000 (_ | |& 80| Calcium a/ko 10,000 3
o 519 MOMNOKALCIUM FOSFAT 1,436 4400000 || |& 84 | AvPhosphrPoultr |g/kg 4,500
o 541 STOCNA KREDA 1334 21600,00 & 87 [Sodium a/ka 1,700
o 2016 | PREMIX VITAMINEN 1,000 1,00 120000,00 & ga|(Cl a/ka 1,300 2,500
P 501 5TOCMA SO 0273 101000,00 & 100 | Linoleicfcid a/ko 15,000
o 430 LIZIN 0,243 147 000,00 & 105 |Lysine g/kg 11,000
o 475 METIONIN 0,208 340000,00 & 107 | DiglysinePoultr | a/ka 9,900 |
o 505 SODA BIKAREOMNA 0127 3100000 ||& 110 Methionine a/ka 4,800

& 112 | DigMethPoultry | a/kg 4,500

& 120 Methionine+Cyst g/kg 8,400

& 127 [M+Cd pou a/ka 7.500

& 125 | Threonine a/ka 7,300

& 130 Tryptophane a/kag 2100
&= Client Mill Total Shadow Cost 0,00 DIM
F 4 0,000 % 100,000 % 100,000 % Creation date 13.02.2014
Price 0.00DIN 17 793,83 DIN 17 793.830IN

18.02.2014 | | A
H 18.02.2014 | A
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Templates, currencies, clients in recipe

8% WinMix - [Formula: 171 Starter Hi L2 | B [
J Recipe Edit View Operations Tools Window Help ;IEI 9
FrE-E 28R rrorar i Ba @R ER
Actual price for 1000 kg. 16 754,67 DIM [+15 754 E7] Template name Hy Line(Starter 0-6) odgoj -
Previous price 0.00DIN Client name Mikros Union
| Relative price 0,00 DIM [+16 754 E7) Price-list name Mikrosunion
. [Num ... [Name |Share = [Min |M§x Price o o [N~ [Name |Units |Value
gL’—E 22 [ KUKURUZ 8,5% PROTEINA 65,036 8 300,00 & 11 MEpocultry kecal . 2772000
o 196 | SOIMA SACMA 44% 13691 35 500,00 & 12 MEpocultry (] 16 11,600
e 226 | SUNCOKRETOVA SACMA 33% 6,000 6,00 11 000.00 & 41 | Crude protein a/ka 1 175,000
o 155|STOCNO BRASNG 4,000 4,00 4.700,00 & 680 Crude fat a/ka :
o 220 | SACMA ULJIAME REPICE 3,000 3,00 9 000,00 & 65 Crude ash a/ka
o 340 | PIVSKI KVASAC 3.000 3.00 25 300.00 & 686 | Crude fiber a/ka
e 541 STOCMNA KREDA 1,337 2 600,00 & 80 | Calcium a/ka
o 378 | SUNCOKRETOVO ULIE 1,000 1,00 60 000,00 & 84 | AvPhosphrPoultr a/ka
&) 2016 | PREMIX VITAMIMEN 120 000,00 & 87 | Sodium a/ka
o 518 MOMNOKALCUUM FOSFAT 44 000,00 & &9 |Cl a/ka
gL’—E 501 | STOCMA S0 10 000,00 & 100 |LineleicAcid a/ka
T— 147 000,00 & 105 Lysine a/ka
Parameters of r‘3':'P‘3 215000.00] |&| 107 |DiglysinePoultr  |a/ka
340 000,00 & 110 |Methienine q/kag
Main | o | Additions | 31000000 |& | 112 DigMethPoultry  a/ka
2 400 000,00 & 120 | Methionine+Cyst  a/ka
Main parameters 1 350 000,008 & 122 |M+Cd pou a/ka
P 960000,00] |& | 125 Threonine alka
s da 0 85000000 |&| 130 Tryptophane a/ka
850 UUU,UUI
Mill: MillMise - 850 000,00F —
llow T’ Cost 0,00 DIN
Client: [ Mikros Union - Ceenttondoe 10,1000
Price-list: [l B,
Client price-list: I j
Currency: IDinar j
Weight basis: IlUUU j
Bill: | Default -]
Product: |supERr -]
Animal: |BROJLERI -]
OK I Cancel |
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Create premix, additive or concentrate based on clients raw materials

J Recipe Edit View Operations Tools Window Help
|B-F-H @~ [8R[ ) ~-|v~-o-| b BB |[ER R B
Actual price for 1000 kg. 1412664 DIN (+0.00) Template name Cobb 550 Breeder 1(155-280)dana -
Pievious piice 14 126,64 DIN Client name Pantelic
Relative price QLODDIM [+14 126.64) Price-list name F5H "Pantelic" -
|Share = [Min | Wiax |Price [« [N o [Name [Units |Value [Min [Max -
5 22 KUKURUZ 8,5% PROTEINA 58,014 9000,00 [ ||& 11 |MEpoultry keal 2678,000 2678,000 B
s 226 |SUNCOKRETOVA SACMA 33% 15,000 15,00 9 000,00 & 12 | MEpeultry [0 11,205
5 541 STOCNA KREDA 6.329 2 500,00 & 41 Crude protein a/ka 157,606 150,000
s 155 |STOCNO BRASNO 6,000 6,00 6000,00 & 60 | Crude fat a/ka 42,033
5 SOJA45/6 ARGENTINA 36 000,00 & 65 Crude ash a/ka 99,007 E
& 3.00 2500000 |=| | & 66 | Crude fiber a/ka 58,587
8 34 000,00 & 80 | Calcium a/ka 28,000 28,000
| 12200 |Vitam.mineralni premix ! 1,00 100 000,00 & 84 | AvPhosphrPoultr  |g/kg 4,000 4,000
P 519 MONOKALCIUM FOSFAT 0811 95 000.00 & 87 |Sodium a/'ka 1.500 1.500
& 480 | LIZIN 0.254 130 000,00 & 83 .Cl a/ka 2329 1,500
L 501 STOCMNA SO 0.221 8 000,00 & 90 | Potassium a/ka 6,500 6,500
i 505 |SODA BIKARBONA 0150 ¢ nar EEEEVET S anm i . L - P . P
s 475 METIONIN 0,105 ﬁ Formula: Premix for Cobb500-nosilje 22-35ned./2luc
| 315000 | GRINDAZYM GP 15000 0,017 Actual price for 1000 kg. 55 828,47 DIM [+55 828 47) Template name a
£ 31501 | AVIZYMEL505 0.015 Previous price 0,00 DIM Client name Pantelic
&L’}‘ 7785 |PHYZYME MCP layers Relative price 0,00 DIM [+55 828.47) Price-list name F5SH "Pantelic” -
% [Max [Price | Contribution I o [l ” [Name [Units |value [Final feed [Min [Max [~
SOJIN PUNOMASNI GRIZ : ; 34 000,00 ||&% 11 MEpoultry kel 3155,766 315,577 3155766 B
Vitam.mineralni premix 10,000 10,00 100 000,00 Y 12 MEpouliry Ml 13,204 1320
MONOKALCIUM FOSFAT 8111 95 000,00 & 41 Crude protein  a/kqg 338,662 33.866 338,662
480 LIZIN 2543 130 000,00 & 60 Crude fat a/ka 140,996 14100
501 |STOCNA SO 2207 §000.00 & 65 Crude ash a/ka 145,527 14,553
Client Mill Total 505 |50DA BIKARBONA 1.500 1.50 28 000,00 P 66 Crude fiber a'ka 40,814 4.081
% 90,000 % 2 = 475 | METIONIN 1.052 450 000,00 P 80 Calcium a'ka 27.385 2738 27.385 =
Price 954378 DIN 558285 DIN | 315, GRINDAZYM GP 15000 0170 017 960 000,00 Y 84 | AvPhosphrPi.. a/ka 30,491 3.049 30491 1
07022014 ¥ 31501 | AVIZYMEL505 0150 015 1400 000,00 & 87 Sodium a’ka 12676 1.298 12976
| TI85 PHYZYME MCP layers 0.06 830 000,00 || & Cl a/ka 18213 181 18213
=& 90 Potassium a/ka 11131 1113 1131
& 100 | LinoleicAcid  g/kg 72,353 7.235 72353
& 105 |Lysine a/ka 37,499 3750 37499
& 107 |DiglysinePoultr a/kg 34143 3414 34143 L3
& 110 Methionine a/ka 14,267 1427 14.267
& 112 | DigMethPou .. a/ka 13,573 1.357 13573
o o & 120 Methionine+ ... a/ka 18,764 1876 18764
‘ & 122 M+Cdpou | afka 16,780 L1678 16,720
0 o 4 125 Threonine a/ka 11,479 1148 11.479
& 127 |Thrd pou a/ka 8,528 0853 8,528
|4 130 Tryptophane | a/kg 3488 0349 3488
4 132 DigTryptoph ... a/kq 2952 0,295 2852
& 135 Isoleucine a/kg 13,583 1358
& 136 | Diglscleucing ... g/kg 10,402 1.040
& 160 Leucine a/ka 21,760 2176
& 161 DigleucineP... a/ka 17.736 1774
& 214 B Carotene ma/ka 0,000
Client Mill Total Shadow Cost 0,00 DIM
90.000 % 10.000 % 100,000 % Creation date 26.02.2009 136
Price 0,00 DM 55 628,47 DIN 56 828,47 DIN




Save recl

E Formula: Premix for Cobb500-nosilje 22-35ned./2luc
l

Actual price for 1000 kg.

55 828,47 DIN [+55 828 47)

pe as raw material

I Recipe Edit View

or template

Operations Tools

Previous price 0.00DIM I Mew 4 g
Relative price 0,00 DIM [+55 828.47] Save |Erice-|ists| b Ii’hr OFI-EI"I _
v |NL .. [Name |Share = [Min ||\j§h M
£ 82/SOJIN PUNOMASNI GRIZ 74,208 Client: | Al clients ~] Recpen LI
12200 | Vitam.mineralni premix 10,000 10.00 l I
| 519 MONOKALCDUM FOSFAT 8111 | Number [5000 ESE 2
&) 480 LIZIN 2,543 | — :I
| 501 STOCNA SO 2.207 Mame: Ilﬂ% additive for Cobb 22-35| n Save Ctrl+5
| 505 SODA BIKARBONA 1,500 1,50 Article:
£ 475 METIONIN 1,052 I Save As..
#1318 .. | GRINDAZYM GP 15000 0,170 017 Ext Article: |
£ 31501 | AVIZYME1505 0,150 0,15
] 7785 PHYZYME MCP lavers 0,060 Number - [Name [~
» 1 |BARLEY heavy |
2 BARLEY light -
A 3 JECAM Export to XML... Ctrl+Alt+E
4 BARLEY pel
B 5 BARLEY '08 & Preview... Ctrl+W
| 7 PSENICA = Print setup...
| 8 WHEAT light & Print... Ctrl+P
R Fermula: 172 Hiline Grower for Mikros Union EI@
Actual price for 1000 kg. 1253253 DIM [+18 592 E8) Template name Hy Line(Grover 6-12) odgaj -
Previous price = [ Client name Mikros Union
Relative price Save as tem_ - ="} Price-list name Mikrosunion -
o N [Name | s . B [Name |Units [Value [Min [ M [~
m 2ave | Options I —)
£ 22 |[KUKURUZ 8,5% PROTEIN L 11 |MEpoultry keal 2868,000 2868,000 3025,000
£ 196 SOJINA SACMA 44% 12 MEpoultry M) 12,000 12,000 12,600
2| 226 | SUNCOKRETOVA SACH ... Number: ISUUU| Standard: | 41| Crude protein a'ka 200,000 200,000
Client Mill £ 82 SOJIN PUNOMASNI GRIZ . o 60 Crude fat afkg 48,844
90,000 % 10,000 % 10 | @] 155/STOCNO BRASNO o | | y-Line 65| Crude ash alkg 58,035 ~
0.00DIN 55 828,47 DIN 55 € | 4| 340 | PIVSKI KVASAC Mame: |H,,r Line Grover 6-12 odgoj 66 | Crude fiber akg 45618 B
| 220|SACMA ULJANE REPICE 80| Calcium alkg 10,000 10,000
£ 541 | STOCNA KREDA Number [Code [Mame - 84| AvPhosphrPoultr  |afka 4,500 4,500
| 378 | SUNCOKRETOVO ULIE 2006 T ———— &7 |Sodium afka 1,700 1,700
¥ 2016 | PREMIX VITAMINEN - P P . 2 Cl afkg 2,500 1,800 2500
2] 519 MOMNOKALCUUM FOSFA | | 8007 Potpuna krmna s. za tov brajler: 100 LinoleicAcid alkg 23,533 15,000 L4
2] 480 LIZIN 9112 Premix za starter brojleri 1% 105 Lysine a/ka 12,000 11,000
- - EINE
£ 501 STOCNA S0 9114 Hy Line(Starter 0-6) odgoj 107 |DicLysinePoultr | a/ka 9,900 9,900
£ 475 METIONIN - . ) 110 Methionine afka 5474 4,800
£ 580|pIOTOX | | 9115 Hy Line(Grover6-12) odgoj | | 112 DigMethPoultry | a/ka 1057 4,500
£ 505 SODA BIKARBONA 3 9116 Hy Line(Developer 12-15) odgoj 120 Methionine+Cyst  a/ka 8,881 8,400
£131..,| AVIZYMEL505 I - 122|M+Cd pou afkg 7,500 7.500
£31...| GRINDAZYM GP 15000 125 Threonine afkg 7,534 7.300
& 7782 | PHYZYME MCP broi 130 Tryptophane alkg 2161 2,100
£ 7785 PHYZYME MCD laver
¥ 7786 | PHYTVME MCP turlowin OK I 2
Client Cost 0,00 DIN
0,000 % 100,000 % 100,000 % Creation date 19.10,2009
Price 0,00 DIN 15538,68 DIN 15533,68 DIN
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Convert formula recipe into compound

&4 Formula: 12 TOVNE SVINJE-1/OVS/ for 05 = =]
Actual price for 1000 kg. 14 75254 DIN [+14 752.54] Template name PKB Svinje 35-70kg -
Previous price 0,00DIM Client name s
Relative price 0,00 DIM [+1475354 Price-list name Vs i
.. [Number _[Name _Share in [Max [Price |~ [ofne..~ [Name [Units [Value [ttin [Max |-
= 22 KUKURUZ 8,5% PROTEINA & 500,00 £y 3 |NEswine (Ros) keal 2175000 2175,000 o/ ‘ k
Mo 196 SOJINA SACNA 44% 36000,00 & 5 MEswine keal 3138827 3000,000
i 165 PSEMICME MEKINJE 7.00 5180000 Y 40 Humidity a/ka 128,007 o g
s 226 SUNCOKRETOVA SACMA 33% 10,00 7630,00 Y 41 Crude protein a’kg 160,000 160,000 180,000
i 355 LUCERKA 17 2,00 25 000,00 Y 42 DigProtSwine a'kg 133148
e 00, itaminske mingrini or 100 000.00 ) 60 de fa a/ka 0,88 0,000 80.000 .
ﬁ: o WinMix - [Compound: -170VS/ for Ov =] o x
&g
r J Recipe Edit View Op:rations Tools indow Help
e Eal
e |@-w-d|l= MG R=Y -] e
= Actual price for 1000 kg (+0.00) Template name PKB Svinje 35-70kg -
Previous price 475914 DIN Client name ovs
Relative price 14 759,06 DIM (-0.08) Price-list name ovs -
o |Number [Name |Share — |Weiaht |P|_ce |+ [lne.. © [Name |Units |value |Min | M | -
i 22 KUKURUZ 8 5% PROTEINA 67,801 678,014 850000 ||& 3 NEswine (Ros) kecal 2175,000 2175,000
s 196 SOJIMNA SACMA 44% 16,500 165,000 36 000,00 & 5 MEswine kcal 3139.003| .
g“’-f{ 165 PSENICME MEKIMIE 5,769 57,693 5 800,00 & 40 Humidity a/kq 138,006 ;...
g 226 SUNCOKRETOVA SACMA 33% 4929 49,293 7 630,00 & 41 Crude protein a/ka 160,084 160,000 180,000
s 355 LUCERKA1Y 2,000 & 42 DigProtSwine a'ka 133227
glgc 30013 Vitaminsko minerlni pr 1000 i & 60 | Crude fat a'kq 30,879 30,000 80,000
o 541 STOCNA KREDA 0771 | 3200,00 & 61 Starch a/ka 435903
% e 514 DICA-PHOSPH bags 0700 & 7.000 95 000,00 & 63 Sugars a'ka 31,685
Biice o 501 STOCMNA SO 0315 & 3.149 9 600,00 & 64 Sugar+starch a'ka 467,588
o 480 LIZFIN 0172 & 1720 145 000,00 & 65 Crude ash a/ka 43,064
e 315000 | GRINDAZYM GP 15000 0017, & 0.170 957 000,00 & 66 Crude fiber a'ka 49,940 70,000
o 475 METIONIN 0015 = 0,151 357 000,00 & 67 MNDF a'ka 147,020
L 789 | PHYZYME DCP tur/swin 0010 894 000,00 & 68 ADF a'ka 59,022
| & 69 Hemicelulose a/ka 87998
| & 71 VRES a'ka 93127
| & 78 Pdswp a'ka 3,030
| & 80 Calcium a'ka 6,839 6,830 9,000
| & 81 Phosphor a'ka 6,499 6,490
| & 82 P30 a/ka 2,747
& 83 Pdswm a'ka 3,099 3,000 i
i Client Mill Total Cost 0,00 DIN
E4 97.000 % 3.000 % 100,000 % Creation date 29.01.2003
Weight: 970,000 kg. 30,000 ka. 1000,000 kg.
Price 1291384 DIN 184530 DIN 1475314 DIN
07.02.2014 | | A
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System of colors

J Recipe Edit View Operations Teols Window Help ;Iil
B -@-B e~ @R |[w~>~-| § B[ @ R
Actual price for 1000 kg. 32 457 91 DIN [+14 B64,08) Template name Hy Line(Grover 6-12) odgoj -
Prewious price 17 793,83 DIN Client name
Relative price 0,00 DIMN [+32 457.91) Price-list name Mikrosunion -
.. |Number [Name |Share = |Min [ Max |Price | = LM < |Name |Units |value [Min | Max |
o 22 KUKURUZ 8.5% PROTEINA 59,679 8 300,00 Y 11 MEpoultry keal 2B68,000 2B68,000 3025.000 [ |
e 196 SOUIMA SACMA 44% 25421 35 500,00 & 12 MEpoultry ) 12,000 12,000 12,600
= 475 METIOMIN 4,492 34000000 — | & 41 Crude protein a/ka 200,000 200,000
o 340 PIVSEI KVASAC 3,000 25 300,00 & 60 Crude fat a/ka 29,550
o 82 SOJIN PUNOMASNI GRIZ 2886 34 000,00 & 65 Crude ash a/kq 59,763
= 519 MONOKALCUUM FOSFAT 1541 44 000,00 & 66 | Crude fiber a/ka 31,485 L
o 541 STOCHA KREDA 1,363 2 600,00 & 80 Calcium a/ka 10,000 10,000 3
o 2016 | PREMIX VITAMIMEM 1,000 1,00 120 000,00 & 84 AvPhosphrPoultr | g/kg 4,500 4,500
= 501 STOCHA 50 0,288 10 000,00 & 87 |Sodium a/ka 1,700 1,700
o 480 | LI7ZIM 0,222 147 000,00 | = | & 89 I a/ka 2,500 1,800 2,500
o 505 SODA BIKARBOMA 0108 31 000,00 & 100 |Linoleichcid a/kq 13,879 15,000
o 155 STOCHO BRASNO 5,00 4 700,00 & 105 |Lysine a/ka 11,772 11,000
o 226 SUNCOKRETOWA SACKMA 33% 6,00 11 000,00 & 107 DiglysinePoultr | o/kg 9,900 9,900 b
o 220 SACMA ULJAME REPICE 3,00 9 000,00 & 110 |Methionine a/kq 38,996 4,800
& 112 DigMethPoultry  a/ka 3B.558 4,500
& 120 |Methionine+Cyst  o/kg 41,974 8,400
| . 122 |M+Cd pou a/kg 40,822 7,500
& 125 | Threonine a/ka 6,824 7.300
& 130 Tryptophane a/ka 1,932 2,100
Client Mill Total Shadow Cost 0,00 DIN
4 0,000 % 100,000 100,000 % Creation date 18.02.2014
Price 00000 32 457,91 DIM 3245791 DIM
18.02.2014 A
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Use “shadow prices" tracking and post-optimization analysis

J Recipe Edit View QOperations Teols Window Help ;Iﬂl
B2 -E eS8k rlorar b @B
Actual price for 1000 kg. 1590851 DIM [-18.84) Template name ISA BROWN QD 28 DO KRAJA NOSEMJA 110gr -
Previoug price 15927 35 DIM Client name Mikros Union
Relative price Q.00 DIM [+1590851] Price- i nion -
o [Nur ... [Name |Share — [Min [Max [Price I CUnit iLier [Unper [From [To |-
o 22 KUKURUZ 8.5% PROTEINA 48,353 6463.47 18699.79
&) 226 |SUNCOKRETOVA SACMA 33% 20,000 -18.341 11384.10 15,045 29332 | =
& 155|STOCNO BRASNO 8,000 . -46,964 1219645 40,889
o 82 50JIN PUNOMASNI GRIZ 7442 15,00 43 50050 4113743 4886267
) 541 STOCMA KREDA 4918 260050 311013
| 10101 | GRIT 4,000 4,00 275000 4,967 225326 9,051
| 340 | PIVSKI KVASAC 3,000 3,00 27 000,50 -113.372 38337.24 0,082 5,921
&) 378 SUNCOKRETOVO ULIE 1809 1,00 67 00050 3153044 71554,35
| 30013 |Vitaminske minerlni pr 1,000 1.00 12000050 1530980 14,867
& 519 MONOKALCDUM FOSFAT 0,559 6100050 124245060
1 480 LIZIN 0291 1300000 3374811 331319.62
£ 501 STOCNA SO 0,228 1000050 56761.99
1 505 SODA BIKARBONA 0162 2900050 35520831
£ 475 METIONIN 0,145 37200050 4101578 1236907.66
() 483 TREONIN 0,035 18000050 31869,05 928770.78
¥ 315000 | GRINDAZYM GP 15000 0,017 0,02 960 000,50 9930,980 13,884
| 31501 | AVIZVMEL505 0,015 0,01 1350 000,10 5106,038 839396,24 0,050 =N =R
4% 485 TRIPTOFAN 0012 2500 000,00 103774537 499227159 T DT T R T P
| 7785 |PHYZYME MCP layers 0,006 0,01 350 000,10 -82374,346 9087434,59 0,012 e ——
£ 196 SOJINA SACMA 44% 42 50050 Mikrosunion =
[Units [value [Min [Max -
2 kcal 2670,000 2670,000
Client Mill Total Shadow Cost 0,00 DIN &Em :J’Jku l%éé;é 170,000
z 0,000% 100,000 % 100,000 % Creation date 27.04,2003 e e .
Price 0.00DIN 1590851 DIN 1590851 DIN ‘ afka 121441
07.02.2014 | [ P a/ka 50,028
s NV AT g g TOna0a .y 1) A_ﬁu a/kg 37,000 37.000 39,000
e 378 SUNCOKRETOVO ULIE 1,395 1,00 67 000,00 & 84 | AvPhosphrPoultr  |a/kg 3,800 3,800
W 30013 |Vitaminsko minerlni pr 1,000 1,00 120 000,00 & 87 |Sodium a/kg 1,600 1.600
e 519 MOMNOKALCIUM FOSFAT 0,563 61 000,00 & 89 |Cl a/kq 2400 1,500 2,400
e 480 LIZIM 0,282 130 000,00 & 100 |LinoleicAcid a/kg 27,386 13.000
W 501 STOCNA S0 0,232 10 000,00 & 105 Lysine a/kq 9175 8,200
e 505 SODA BIKARBONA 0156 29 000,00 & 107 | DigLysinePoultr a/kg 7.400 7.400
W 475 METIONIN 0,147 372 000,00 & 110 | Methicnine a/kq 4,603 4100
Ml 483 TREQNIN 0,034 180 000,00 & 112 |DigMethPoultry a/ka 4120 3900
| 315000 GRINDAZYM GP 15000 0,017 0,02 960 000,00 & 120 | Methionine+Cyst | a/kg 7,531 7.000
Ml 31501 | AVIZYMEL505 0,015 0.01 1350 000,00 & 122 |M+Cd pou a/ka 6,300 6.300
e 486 TRIPTOFAMN 0,012 2 500 000,00 & 125 Threonine a/ky 6,582 6,000
& 127 |Thrd pou a/ka 5100 5100
196 SOJINA SACMA 44% 42 500,008 7 | & 130 Tryptophane a/ky 1,898 1820 o
Client Mill Total Shadow Cost 0,00 DIN

0000 %
0.00DIN

100,000 %
1592735 DIN

100,000 %
1592735 DIN

T2
26 453,50 DM

Creation date 27.04.2009
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Contribution column

J Recipe Edit View Operations Tools Window Help ;Iil_)
|8~ -E @~ 8R[ V[~ -3 2| @b R
Actual price for 1000 kg. 2043047 DIM [+20 430,47) Template name Hy line od 5%:-50% proizvodnje -
Previous price 0.00DIM Client name Mikros Union
Relative price 0,00 DIMN [+20 430,47) Price-list name Mikrosunion -
|Number IName |Share = |Min lMax |Price Contribution | - | . [ I‘\u’alue ||\-"|_i_'r1 Max | -
i 22 KUKURUZ 8,5% PROTEINA 45,515 9400,00 1481608 (3255180) i 11 | MEpoultry kcal 220,000 2970,000 |
o 196 | SOJINA SACMA 44% 10135 3850000 203,218 (2005,200) . RRALT Y0 LYY § 11,410 11,970
o 82 S0JIN PUNOMASNI GRIZ 9,531 38000,00 387,262 (4063,000) & 41 | Crude protein a'ka 180,000 180,000
o 155 |STOCNO BRASMNO 8,000 8.00 8000,00 228864 (2860.800) & 60 Crude fat a/ka 51,565
& 10101 GRIT 6,691 2900,00 & 65 Crude ash a'ka 125,808
o 228 | SUNCOKRETOVA SACMA 42% 5,665 12,00 15 700,00 97,484 (1720,800) & 66 Crude fiber a/ka 25,680
o 130 | KUKURUZNI GLUTEN 60 cp 5,000 5,00 39500,00 174,470 (3489,400) & 80 | Calcium alka 38,500 38,500
Ll n DDCLT L s Con 2 nnn 200 20 nnn oo 20,0 2o L 1 o con I con
i& .. |Number [Name |5hare = [Min__ [Max |Price ontribution v [Nu... © [Mame [Units |value |Min | Max | -
o o 22 KUKURUZ 8,5% PROTEINA 45,515 9 400,00 38,688 (85,000) & 11 |MEpoultry keal 2750000 2750,000 2970,000
o L 196 | SOJINA SACMA 44% 10,135 38 500,00 44,288 (437,000) I LT 11,506 11,970 —
& E o 82 | 50JIM PUNOMASNI GRIZ 9,531 38 000,001 34,790 (365,000) 180,000
s L 155 |STOCMO BRASNO 8,000 8,00 8 000,00 12,400 (155,000) S T 51,565
o e 10101 GRIT 6,691 2 900,00} & 65 Crude ash a'ka 125,808
o o 228 SUNCOKRETOVA SACMA 42% 5,665 12,00 15 700,001 & 66 Crude fiber a/ka 25,680
o o 130 | KUKURUZNI GLUTEN 60 cp 5,000 5,00 39 500,00 30,000 (600,000} & 80| Calcium a'ka 38,500 38,500
o 3132.’—¥ 340 | PTVSKI KVASAC 3,000 3.00 28 000,00/ 14,610 (487,000} & 81 |Phosphor a'ka 7.500 7,500
e 352_5_5 cdl CTOCKA KFDEDV A 2 500 250 2 400 0 . 24 A.DL LD 14, Ll A Qo6 A 200
ia o ... [Number [Name |Share = [Min_ [Max [Price Contribution | [Ny - [Name |Units |value |Min |Max
e 3002 22 KUKURUZ & 5% PROTEINA 45,515 9 400,00 1138 (2,500) & 11 |MEpoultry keal 2750,000 2750,000 2970,000
o ¥ 196 | SOJINA SACMA 44% 10,135 38 500,00 2,746 (27,100} & 12 MEpoultry MJ 11,506 11,410 11,970
e g 82 SOJIMN PUMOMASNI GRIZ 9531 38 000,00 2154 (22,600} & 41 | Crude protein a/ka 180,000 180,000
o L - 155 |STOCNO BRASNG 8,000 8,00 & 000,00 0,496 (6,200) S 60 Crude fat q/kg 51,565
o 425 10101 GRIT 6,691 2900,00 & 65 Crude ash a/ka 125,808
o PIES 228 | SUMCOKRETOVA SACMA 42% 5,665 12,00 15 700,00 0,833 (14,700) & 66 Crude fiber a'ka 25,680
S 315 o 130 |KUKURUZNI GLUTEN 60 cp 5,000 5,00 39 500,00 0,480 (9,600) & 80 | Calcium a/ka 38,500
o 219 e 340 | PIVSKI KVASAC 3,000 3.00 28 000,00 1,080 (36.000) & 81 |Phosphor a/ka 7.500
o 7] i 541 |STOCMNA KREDA 2,500 2,50 2 400,00 S 84 AvPhosphrPoultr q/kg 4,926
o 519 MOMOKALCIUM FOSFAT 1,210 78 000,00 & &7 |Sodium a/ka 2,000
#¥| 30013 | Vitaminsko minerlni pr 1,000 1,00 120 000,00 & a3 |Cl a'ka 2300 2,300
o 378 |SUNCOKRETOVO ULIE 1,000 1,00 69 000,00 & 90 Potassium a/ka 6174
e 501 STOCMA SO 0,306 10 000,00 | | PUSIR SN i
- 505 S0DA BIKARBOMA 0,205 31 000,00 & 105 |Lysine q/kg
o 475 METIOMIN 0129 450 000,00 . 0 At aninn 2
o 480 | LIZIN 0,076 140 000,00 0,596 (785,000) & 120 Methionine+Cyst | a/kg
#%| 315000 | GRINDAZYM GP 15000 0,017 0,02 960 000,00 & 122 M+Cd pou a/ka
2| 31501 | AVIZYMEL505 0,015 0,01 1350 000,00 0,077 (512,250) & 125 Threonine a/ka
- 7785 | PHYZYME MCP layers 0,006 0,01 850 000,00 S 127 Thrd pou q/kg
& 130 |Tryptophane a/ka
& 139 Araginin a'ka
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Calculate the final cost of the recipe

+ packaging, production costs, transportation etc.

File Edit View Go Bills Eguations Help

|
Jfg'z;v|§|<;=v-pv|g{,g“5ins+ = %X & 4 a4 » HH%%%HEquations-l- — 4 % /X e 4>

1 Concantrate cost

Addi‘lional recipe Cost IlUUU

] Bills x|[n  [name Biets,
4 MixManager Expert | | 0 Default ID'IN j
G- Raw Materials 2 Additional recipe Cost
f1000 ~|
[l Templates
..... & Bills |N Id F | |
-
- Clients ame Sh
_____ Currencies Materials cost s
[]...@ Mutrients Factory materials cost
..... @ Mills Client materials cost K
..... 3 Balances Factory materials percent Fi%
""" g im_du‘lis Client materials percent K%
----- nimals |
) Concentrate net cost C F100/F%
[]---@ Equations —
Concentrate +35% H C*1,35
> R
N 2 |Name | “ | Currency
0 Default [om ~|

L]

IName Id Fermula
Materials cost s
i Factory materials cost F
| Client materials cost K
i Factory materials percent Fi%
[ Client materials percent K%
| Production losses L 50,15
I Packaging P 0,1
i Transpertation <100 km T 170
| @ Additional Costs c LePsT
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Professional printout

_—

,
Ay — ] e W R e

. |

N 1 = |l
Name Hy-Line Z2:4dnedaisl 104g/ General Sections Page I

Fhce 15100 47 DIN |l

|

Cacugondss 1702 2094
Prcefstrame Mista Komee

— Print section columns

M odifcation dat= 14.90.2008 .
- o 0010200 Sections: Columns:
Recips 1 HyLine324nedsije/i04g] Raw materids E-fE Formula a Humber -
i ame
N Name Shae Min M Pies  Cost 0\ s L1 Header vl Price
21 KUKUALZ 5665 somoe ewges i [ Client details Calculation date
26 SUNCOKRETOVA SACMAT®: 10000 1900 000000 174000 . e i
22 SOJIN PUNOM ASNI GRIZ BIs =g swero ] e Title Ea;:;:;iflilggt?gr:n:ate
140 CORNGERM pringy 2 &&m s wsmem ewam ] Raw materials - :
581 STOCNAKREDA 595 00m TS 5 Creation date

----- [[1 Complement [ Version

- [ Label
..... v L
Nutrients [] Contamination group

----- [ Additional bound [ ] Gift per day
----- [ Rejected raw matr g E‘\remi.x?.;

Witamrsho mnedn pr
MONCEALCIIUM FOSFAT
SODA BIKARBONA ) ) X 1
50 STOCNA SO 0204 E500.00 1738
430 LEN 0164 1000000 21277

475 METIONIN
313000 GRINDAZYM GP 13000 . ; .
3 AVIZYME1SS Recipe 1 Hy-Line 32-44nedelje/104g/
PHYZYME MCP layers
N° Name Share Min  Max Price Cost General |5§cti°n=| Page |
Recips 1 Hy-Line 324anadelje/ 4 2 KUKURUZ 45722 900000 411499 Print options
N®  Name Unite Vaue
sty R 226" SUNCOKRETOVA SACMA 33% 19,000 19,00 g000,00 1710,00 =
g1 82 SOJIN PUNOMASNI GRIZ 16,278 3300000 537178 L[ IV Bollup raw materials nto complement
41 Craeprsn  gkg  1E83SE 1 .
M DgPrPodly  ghy  14AS 149" CORNGERM pringy 22r 6,585 8.00 14 500,00 054 79
B Crudeid g G338 *
Domm s = 541*  STOCNA KREDA 5915 300000  177.45
8 Croefite  ghg 64655 4000 4,00 3 000,00 120,00
B0 Cabim g 41000 4 -
B AvFresmPautr o 380 Extra-Premix 2,5% ! (GeneraINutrients}\Eomplemenl[
& Sodum aig 1,700
® akg 2012
ﬁ ir::imcu :E 3:::: Color captions:
il o Recipe 1 Hy-Line 32-44nedelje/104g/ Lanquage:
2 DoMsPosdy gl 357 ) -
@ Nerorercys gt 780 | N° Name Uit Value  Min  Max Fone Jarl Narrow
12 M+Cdpos aig 615
© e om  6o® 11 MEpoultry keal 2643000 2643,000 2774,000
1T Tredpou gikg 5048
0 Tymses g 1,200 12 MEpoultry MJ 11,059 R |111
i rnnt protile:
oo e 4 Crudeprotein  gkg 183534 167,000
W Agims  ghg 0SS 44 DigPratPoulty  gkg 141470
182 Chane malg  BOOADT
S5 CroirsCriosss  moke 0220 60 Crude fat glkg 63,212 30,000
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Export and import data, save recipe in .xls and .pdf formats

| R Open

== = |

J Tree Edit View Navigation Tools Help
| v x |8 e s BR GR L Be| XYW @E-
Al Tree x | |_Ibumber *_[Version [Descrintor [Name [Creationdate |~ | R terial :
=3 Allrecipes | 129 0 Hy-line 32-44ned/EOL/ 10022009 Fields _ Rew materials | Nurients | Bounds|
B All formulas ] 130 0 Isa Brown od 2%-28ned./Brank. 12.02.2009 [ Murmisd Mame |Share| »
N 131 0 Hisex Brown 19-44ned./Mikros 13.02.2000 Pl 22 KUKURUZ 8,5% PROTEINA | 44.45( |
433 All compounds N 132 0 Hy-LIne starter/Mikros 20.02.2009 e 82)s00IN PUNOMASNIGRIZ | 10,000
<23 All wet feeds || 133 (0 /do 28 nedelja Isa maksip 002000 g =l 70 L0 LT o
. -1 Folders | 135 0/preko 28 nedelja
= = i-l ] =] E5 Crsde #sh a'kn macija
- = - — 86 Crude fiber a'kg | v [ Joient  [number [ame
Printer B Calcium a'kn | Hvune 37 FTIE S50
[\\Semt-peAHP Universal Prning PCLS E| 2] Phasphics aka H\"LINE 138 HYLINE do 2 nedele
\Gmt- e nive ninding b & fwPhasphPoultr a'kn otein 139 HYLINE 32-44n
ﬂ E7 Sodium a'kn 00kea | HVLINE s
m HYLINE & 140 HISSEX do 28n 120g
Optiens Sety & g s/l kT v 141 HYLINE starter do 6 nedelia
G 1 ﬂ F 13 L'Milss'l;:-d $:" s 142 HYLINE 6-8n odgoj
- inolei 0
rPG 143 HY LINE 5%-50% il
Pring to file 105 |Lysime a'kn nosivos
~ Language |
|E|'|.glr§h. Save m j = B =5 M@~ Options, .. | Language‘..l
i Mame : Date madified Type
ol 1k %4103 1248 Mcr Wicrosaft Ex..
2400 2014 14:40 NMiact Micresoft Ex... | s -5%
HybroG+ roditelji 30.09.2009

Starter Hiline

198.10.2009

osti for Mikros Union

[ 12:1 ved- !
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Convenient search and data filters

% MisManager Erpert I I =@ =

J File Edit View Go Raw materials Nutrients Calculate Help

[ Aditivi
[ Biochem
I Energetska
@ Konkurenti
I Mineralno vitaminska
[§ Proteinska
[§ Kabasta
€7 Clients
[]--@ Templates
(2 Bills
ezt @ Clients
1@} Currencies
= @ MNutrients
() Mills

£ Balances

-1 Products
) Animals

[]--@ Equations ;

400 SKIMMILK powder
1204 SMARTAMINE M
1442 SOD.SELENITE 45

505 SODA BIKARBONA
1200 SODIUMCITRATE
1133 50JA HP 300

197 50JA45/6 ARGENTINA

82 SOJIN PUNOMASNI GRIZ
85 SOJINA POGACA

196 SOJINA SACMA 4%

347 SOLUFACTOR

571 SORBIC ACID
1686 SORBITOL

30 SORGHUM-DARI
29 SORGHUM-MILO
194 50YA40/7/9
195 SOVA42/8
196000 SOYA 44/7 tehnooprem
19600 SOVA 44,7+ Az1500 BRO

193 SOYA 45/6 arg Zakken

198 SOYA 47/5 Brasil

199 SOYA 49

200 SOYA 50

80 SOYA FF Danex
&1 SOYA FF Provatex
75 SOYAFF Provatex M
83 SOYA FF Sojax
84 SOVA FF Sojax F
82000 SOYA FF micre Tehnoo
201 SOYA flour 200 mu
206 SOYBEAN HULLS
1134 SOYBEAM PROT purina
379 SOYBEANOIL
1129 SOYCOMIL K
1146 S0YCOMIL P-economy

Poultry

JFgE;v|§|¢-v-b-|3{,E,|JMateria|s+||—¢xonqyn| \’E@m@| ||Nutrients+—./xou4>u
i3] Raw Materials [ [Mame - |anicle Basiclink | .—;[
B4 MixManager Expert | 1123 SEROFORTE DMV Pias
Price-lists 250 SESAMESEEDCAKE Nutrients
E @ Raw Materials ] 1603 | SF 68 Strept.faecium All Nutrients
=L Groups ] 1699 SIPERNAT/TIXOSIL &) Groups

YTVIETayEr Kcar ZUTE, I0T
| 10 MElayer M 3,440
| 11 MEpouttry keal 2005,600
| 12 MEpouttry M 8,200
B 13 Mebroiler kecal 1764,100
| 14 MEbroiler M) 7,380
B 15 MEeu lay keal 2276400
| 16 MEeulay M 9,520
| 17 vEMcatt 998,590
| 18 vEvibeat 1068,600
T wwe U/kg 1,008
| 2w Urkg 1,001
| 22 MErabbit keal 2833900
| 23 MErabbit M 11,860
| 24 DErebbit keal 3254,900
| 25 DErsbbit M 13,620
| 28 DEfish keal 2308,500
| 0 Defish M 9,660
| 35 NEpigLeb keal 1753,300
| 40 Humidity g/kg 125,000
| 41 Crude protein g/kg 395,000
B 42 DigProtSwine g/kg 402,040
| 44 DigProtPouliry g/kg 0,000
B 46 DigProtCattle g/kg 397,670
| 47 Bypass Pret g/kg 166,060
| sowve g/kg 228,480
| w0 g/kg 169,130
IEELE g/kg 182,480
| steom g/kg 328,020
| sz2eoe g/kg 21,270

[115:0 ved-
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Server version for multiple users
with different access rights, database synchronization

P Winkix Security Editor |'__||'E|E|
Group ~ Uzer ~
Adrminigtrators L Adrniniztrator
T — ] ]
= || Ihna Admin =
L Kirm
w W
Add | Delete ‘ Change login/pazzward |
] Security l
zer |F'rivate Group | # From |TD & 4
L e 16 L 00 roups and ugers
|| Fim ] L 100 ~
L 1000 N
i I

Add Delete Change

Optionz - Permizzions
Set Clear
Wiew O
Edit O
Delate O
Grant O
(] Cancel
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0 9> Jgo 9 ol
Feed Formulation

f‘r\..,



0.147672
0.0315

0.567

0.076172

é‘)ﬂi .)‘5.0 h.u.tg.'f Ol D.g_.nb' lsii.n .)lg.n

0.110754
0.0115 0.0025

0.13685 0.0084

0.007154 -0.00625 0.003357 0.033653

Sig? olge 1 0550 gdie dlge

Lys

M

Pa

3300
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Feed allocation

=
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Hydrostratic nutrient partitioning model of a broiler breeder hen

Think of nutrients as water. As they “pour” into the bird, the nutrients serve vital organs first.
Bone and muscle growth receive the next highest priority, followed by reproduction. Oversupply
of nutrients results in fatness and excess follicle production .
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Ener artition in Production In colder temperatures,
gy p the energy needs increase 455/2750 =

168 g
- Peak Energy /
Energy Partition by Age, kcal/d 463
m Maintenance, kcal/d m Growth  Production lntakucall d

500 1, |

e Maintenance Production Growth
o 400 Up to 28% BW: 3.6 kg. 86% Gain: 8.6 g/d
§ 3 S N S
4
f:’. S 39 be\:V, 5\;;0.7; Egagt;3 :/ne:sss? !;;(: 4Eg% ;/l 5.6 * 8.6= 49 Kcal

. i ight o o9 = g

2 60-80% of the Energy is e 49.3x2.4 = 119 Keal
=2 : 99 x 2.58 = 256 Kcal
) for maintenance
Vi
w

Higher body weight, Activity

higher the maintenance 15% Maintenance Calorific values 98.3; 2.4 and 5.6

Source: Reyes, Craig Coon 2011

2224 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 6264 257" 15%
Age, wk = 39 Kcal



B"’iler Breeller Fee‘l All“ca[i“n (Reye= =t al; 2012)

Body Weight (Kg)

4.1

Attribute kcal/day %
Temperature (*C) 23 ME for Maintenance 2919 59.9
Ezg Production (%) 38 ME for Activity 58.4 14.0
Egg Weight (gr) 704 ME for Egg Production  61.5 147
Body Weight Gain (gr/d) 1 ME for Gain 5.8 1.4
Feed Metabolizable Energy Content (Kcal/Kg) 2760
ME Requirement: 417.6 (Kcal/day)
Feed Amount: 151 (gr/bird/day)

350.0

3000

250.0

200.0

150.0

100.0

50.0

0.0

29189

ME for
Maintenance

ME for
Activity

3.8

ME for Egg ME for Gain
Production
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J%.)ﬁiﬂé P9y & éﬁ }Lz-3 S )90 PB =9y LOSWIE

cp _ gain, ,, x<0.18
gain/ gr/d EC

(BWKg X 250endo.N/mg/d X 625)_1000
CI:)m/gr/d — E C

gain, 4 < 0.07x<0.82
CPF/gr/d — - EC

Egg,, x %Eggproduction x0.12
CPP/gr/d — EC

5L 0,90 p uiigp gr/d =1+ 11+ 11 + IV
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own Bornstein ¢ Hurwitz Jos

CP

by, =1.858W,; +(0.21AW, ) +(0.174x E
d

g%)

e
P Ve o g S 7 allie, Gig Rl e sS P e 055 (59 AD Ag ey

15.71,, , =1.858x3,, + (0.21x6,,) +(0.174x 51

or, or, )
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Feeding program during rearing period

| &ul] =
LA1] = —: f.oncave .__!3
inear
¥ Convex /:".1
120 —f— Deeply concave ’.-.__E" [ |
-
*:"a.:".
El = "

Feed (gr/bird/day)

I A S I N I, T R R B B I
Week of age
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= Production

Growth stopped
- welght Increass as fnt

Bodyweight (ke)

1
1
1
1
1
= i 108 16 g
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Prelayer Feed Lead Feedlng, Challenge Feeding
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Joy5S gy 4 &0 5LS 5550 (675 5] dslne
NE,, =83BW,;"”

ME, =NE_ /0.82
ME, =ME, x0.5

ME,, = %EP x86 ca

Pro

M Egain = (gam gr/d X OlSX 9Kcal/gr) T (gam gr/d X 018X 4Kca|/gr)

ks 0,90 g5 keal/d=TT+ I+ IV +V
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B ailys; Gig Rl oy Vo Ey0 058 odg VIV e o (339) (855 ole Ep0 ST il 0 lade sl

Ailed druloe paddgilie BB (6550 ) 5l YVO- (gol> STys G5 (0B (h5 0 w05

NE _=Av(v/v)'™ =y.¢/v)

ME_  =Y-Y/Y\ +=-/AY=YFY/AVY
ME, =YfV/Mvyx./yvy=a1/#4
ME, =Asx-/v=g./¥

ME . =(0Xx-Nox)+(@x/[YAXE)=1-/10

gain
ME ., =YY/ M v+ /sa+2-/y+y-/ya=¥. Kcal /d

1000 gr 2750 kcal

xgr 410 kcal > P51 iy, S
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Fyg5 B (g, 4 &0 3Ls 9590 (65 5 dnlne
Reyes 2012

ME, = 98.1 BW""
ME, = MEm x 0.2
ME. = EM x 2.3

ME, = Gain g/d x 5.8

3o 0,90 g5 plkeal/ld=T+11+ 1T+ IV

161



PO Epo 058 (yj9 doyd Vo gy 058 adgh « YV + 00 159) (oS jole 0 SO il 0> jlade : Jlis
JB 55l 6 5 oS YVA: (sol> ST SO 5l ) Goae (oy9 piwaw 05 0 aligy 39 (el )5
AR AT OES SR

ME,, =98.1(3.3)0.75 = 240.2

ME, = 240.2 x 0.2 = 48.04
ME, = (0.7 x 65) x 2.3 = 104.65
ME, =5 x 5.8 = 29

m+a+e+g=421.89

421.89/2750=|153.4 gr/d
162



v--v Sakomura o

ME =W""(186.52 - 1.94 T) + 2.47 WG
kcal/d g/d

(3 to 8 wk)

s

°C ¢ . - ¢ U Y-
24 Lo 05 500 o 0js 05 VY iy, 03s Gial3d)

130 =0.6""(186.52—1.94 x24) +2.47 x14

1000 gr 2750 kcal

xgr 130 kcal > 0,5 | ailys, STye>
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v--m Sakomura o

ME = =W""(186.52—1.94T) +2.47 WG
keal/d g/d

(3 to 8 wk)

s

24°C Los 08 Voo o 0jg 5 VY liy; 059 il

142 =0.7"7(186.52 — 1.94 x24) + 2.47 x14

1000 gr 2750 kcal

xgr 142 kcal > @j o5 1 &y, STo5
164




v--m Sakomura  Jue

ME =W""(186.52 - 1.94 T) + 2.69 WG
kcal/d g/d

(9 to 14 wk)

s

24°C Los @8 \Y e+ 5 039 5V iy, 059 il

198 =12""(186.52—1.94 x24) +2.69 x14

1000 gr 2750 kcal

xgr 198 kcal > @j 0,5 | ailys, STye>
165




v--v Sakomura Jow

=W"">(186.52 — 1.94 T) + 2.69 WG
g/d

(9 to 14 wk)

kcal/d

s

24°C Los @8 \Y e+ 5 039 5V iy 059 il

208 = 1.3°7°(186.52 — 1.94 x24) +2.69 x14

1000 gr 2750 kcal

xgr 208 kcal > @j o) | alyg, STo5
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v--n Sakomura Jas

ME =W""(186.52 - 1.94 T) + 2.76 WG
kcal/d g/d

(15 to 20 wk)

s

24°C Los 0,8 YA+ = 5 039 5V gy 039 Gl

256 =1.8"7(186.52—1.94 x24) +2.76 x14

1000 gr 2750 kcal

xgr 256 kcal > 6,51 ailys, Sles
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v--n Sakomura o

ME =W""(186.52 - 1.94T) +2.76 WG
kcal/d g/d

(15 to 20 wk)

s

24°C Los 0,8 V8- 5 039 5V gy G il

265 =1.9"7(186.52—1.94 x24) +2.76 x14

1000 gr 2750 kcal

xqgr 265 kcal > P )
9 i 5 | e, She>
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«--» Rabello et al o

ME  =W""(806.53-26.45T+05T>)+31.90G +10.04 EM
KJ/d g/d g/d
(31 to 46 wk)
Example
Egg pro(%): 88, Egg weight (gr):59.2, Gain (g/d):2.8, Temp: 24, BW (kg): 3.430,
Age: 32w
1771 =3.43"7°(806.53 — 26.45 x24 + 0.5 x24%) +31.90 x2.8 + 10.04 x52.09
KJ/d g/d g/d

1771 /4.186 =423 kcal

1000 gr 2750 kcal

xgr 423 kcal > o) alyg, S1e5

169



Aeeording to Rabello meeels
A quacratic efffect of temperature en MEmM was veriiee

ME, = 806.53 - 26.45 T + 0.50T

19 - 27

170 Rabello et al 2006



v--» Rabello et al  Jos gb g5, gois Coond

(1156)/ 1771 = 0.652 Maintenance,
(10.04 x 52.09)/ 1771 = 0295 ~—=8&P0 |

-
>
>
=

o\

of)
~=

<

(31.90 x 2.8) / 1771 = 0.050 Gain_,

171




Example

Egg pro(%): 65.1, Egg weight (gr):64.5, Gain (g/d):2.8, Temp: 24, BW (kg): 3.710,
Age: 46 w

1739 =3.717(806.53 — 26.45 x24 + 0.5 x24%) + 31.90 x2.8 _+ 10.04 x41.98
KJ/d g/d g/d

1739 /4.186 = 415 kcal

1000 gr 2750 kcal

xgr 415 kcal > o) aly, S e5
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v--» Rabello et al  Jos gb g5, gois Coond

(1229)/ 1739 = 0.706 Maintenance,
(10.04 x 41.98)/ 1739 =0.242 ~—88710 |

-
>
>
=

o

v
~=

<

(31.90 x 2.8) / 1739 = 0.050 Gain |
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Female Bodyweight and Feeding Programme

Age Age
{days) (weeks)
175 25
182 26
189 27
196 28
208 29
210 30
217
224 a2
23 a3
238 a4
245 35
252 36
268 a7
266 38
273 39
280 40
287 41
264 42
301 43
308 44
315 45
322 46
329 47
336 48
343 43
350 50
357 51
364 52
3 53
378 54
385 b5
392 56
398 a7
406 58
413 69
420 60
427 &1
434 62
441 63
448 64

Bodyweight
fal

2975
3120
3245
3340

3645

675
3680
705
720
3735
3750
3765
3780
3785
3510
3825
3540
3855

3885

Weskly
increments
(g
155
145
125

95
313
40
a0
25
20
15
15
15
15
15
16
16
16
16
15
15
15
15
15
15
15
16
16
16
15
15
15
15
15
15
15
15
16
16
16
16

Feed | Bodyweight
{o/bird/day) (Ib)
139 6.56
147 6.8
156 7.16
165 7.38
165 7.48
165 7.57
1651 764
185 | 769
165 7.74
165 T.07
7.80

86.5

Feed
(Ib100/day)

_51.9=34.6%

(34.6 + 86.5) x 100 = 40 %
462 x 0.3 = 138.6 kcal
138.6 x 0.4 = 55.4 kcal
462 — 55.4 = 407

414 — 407

151
151
150
150
149

==

8.60
8.63
B.66
8.70
B.73
B.76

WL
0.04
0.03
0.03
0.04
0.03
0.03

33.3
33.3
331
331
32.8
32.6

=7 kcal_—> ?

Weekly Egg Production

Energy intake Week of Age Age | Henhoused  Hen-week  Eggsbid/  Eggs/bird/|  Hatching | Hatching
ikcaltirdday’ production (days) (weeks) (%) (%) week cum. | eggs/bird/ | eggs/bird/
week cum.

369 1 175 25 5.4 54 04 0.4
42 2 182 26 215 216 15 1.9 1.1 11
437 3 189 27 513 517 36 55 32 43
262 4 19 28 723 729 51 10.6 47 9.0
459 5 203 29 81.1 81.9 57 16.3 54 144
452 6 210 30 84.7 85.7 59 222 57 20.1
[ =] 7o 5.3 60 22 58 %9
360 | 8 224 32 84.4 85.8 59 341 58 317
469 9 231 33 832 848 58 39.9 57 374
462 10 238 34 82.0 837 57 456 56 430
11 245 35 80.8 826 57 513 56 486
816 56 56.9 55 54.1
805 55 62.4 54 59.5
795 54 67.8 53 64.8
784 53 731 52 700
773 52 783 52 752
763 52 835 51 80.3
752 51 88.6 50 85.3
741 50 936 49 902
731 49 985 48 9.0
720 48 1033 47 99.7
71.0 47 108.0 47 104.4
69.9 47 127 46 109.0
66.8 46 1173 45 1135
67.8 45 1218 44 179
66.7 44 126.2 43 1222
65.7 43 1305 43 1265
64.6 43 1348 42 1307
635 42 139.0 41 1348
625 41 1431 40 138.8
61.4 40 1471 39 1427
60.4 40 1511 39 146.6
l 59.3 39 155.0 38 150.4
00 ; 543 582 38 158.8 a7 154.1
423 35 413 59 532 572 37 162.5 36 157.7
423 3 420 60 52.1 56.1 36 166.1 35 161.2
420 a7 427 61 51,0 55.1 36 169.7 34 164.6
420 3 434 62 499 540 35 1732 34 168.0
417 39 441 63 488 529 34 176.6 33 1713
| 414 40 44a| ﬁ4| 47.7| 5m9| 33 179.9 32 1745




ﬁj Broiler Breétler Feed Bllocalion o .
| \;m (M. Zaghari 2019)

.hge{day} 210

| Body weight (g) 3435

| Weekly gain (g) 40

| Egg Weight (g) 58

Egeg production (%) 90

Feed Metabolizable Energy Content (Kcal /Kg)

ME Requirement: 469.7 (Kcal/day)
Feed Amount : 168  (gr/bird/day)
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