Slall (aS 3 (34 -5

SIEY hnalf
s gl B g %) o Saral e

2

Jal) g Jale




Tgtal) Dl jda
(Oladial 2) B ¢
G0lad) s 5 bl -1
ey Al -2
43 4Y) 3 gl -3
A ¥ 3l gall Al - 4
M) S 5 3k -5
Gl £ i) -6
0130 clélay) -7
Gdlal) Al b ¢l -8
@lal) aial & ghi -9
@) avdli 210
&l ¢ A5 =11
lan) 43385 3ok 9 Jgla -12

Ref . Bureau et al. —Hepher —Houlihan et a/. -- Edwards and Allan
Halver and Hardy, Tacon et a/. 2009




igiaal) clalaay) (1
& sill

Jdsiall 40 Y1 ol gall (2

N B
s gllaal) daidal) & 43 (3




et Sl U R UNRE R G|
Jasail) Al sed (510 \
Aaiad gaill 3 gas & 8 JS1(6 Gl Baanal) 4 i) (2
R s Al e e Jaad) Ll

3l gall S i Jglaa bl (3
(DM&AS Fed)

il e S 55 (4
DM




Bl a3 (5 ks

Best-Buy Ingredients - 3 R

Trial and Error

dl ¥alas -6 | wu).u@)a-Z
Simultaneous Equations PEARSON SQUARE

JuS) el -7 doball daa ) -3
Excel diet formulation Linear Programming

Algebraic diet formulation

e S zal -8
Computer Programs



slbaal) g 4y il -1

Trial and Error

A glaall o) Uaall 5 2 jal) Tase yiiay cilpcaly ) ale

dald Jilall Jad dlaxical) 3kl aal aal Uasll

O Leina o AlSaly 43y Hhall o2 i Lgie Badell

g il lle 28y ) Jgea il 5 o gualall 3y 5l
S (5 sl Jadaill 48 yra 5 cllans¥) Glaliial Caad L
Aladiily Cjad O Jslad o caiae Adlall (0 o5 o gllas () 58
Slany) Alalia) aed s b g b Sall e dalise cad
e ) el dlaw¥) dpe gl dualia g 45 Yie dalde e Jianis
daan 5 5 shad 3 shad ) sall Ay Capal 3 dpnlisl) 3 sally T
Cildiall aa) 8 adill aud Wy eati s o slaall s 408 il
” 2 O




e o) Ld (i gy 3l ga padil
%18 4y 5 2 sllaall

O gl g 2B s o gl LAl

\.@.’B)\ﬁ.«j:\éﬁ&d\ J\}d\ s Cua
o sllaally

e dpasll 6 Al ae 3 gall Jasial
(%100 — 90) < slacl

3 oY) ) gally Al
LS i

< \\A\ ﬁx_Y\ Oy ;:S'S
I o~ xS

- ..“S 1 ‘UJ\}“

%2 laall 5 liliall

saa) 41l sas Sl

(e o) L Aala o) ga padil
%30 Ansis g sl




L yi g A oY) o) gally daild -1
:\3&\ 'B.J\.AM % °
Total | | 43. “‘ LS)J:A
Digestible (psags sl A& ) (gl %
Nutrients Oy ol e
(TDN) a3l 3A g / )&A.uj‘ °
OB g Bas g/ ju-d\ .

Q\é\ﬁz}y‘ o ...:~.~ -2
L e g J sl Gldaall aan 48 00 o
e Y 3 gdl jaal e

(a5 () ) psagall ) aladl (i g 5l (52a



Trial and Error
cj\_.ﬂ\ uJ\ﬁ\cﬂmywuﬁ}dm\@fu&dm
bl Ao s 533 (Cyorinus carpio)
% 70 — 60 = 4x singe A0S GlLdas

%30 — 25 = p paga (N 9
€l Al o) ol

Lo (5 sanse (1

el 3 )a )9 dauS (3
Chdll H s aus (4




TABLE 1. DATA ONAVAILABLE FEED INGREDIENTS

[ngredient

Energy
(%TDN)

Dig

protein

(%)

Price/
[00kg

Price/unit
energy (TDN)

Price/unit |!

protein

5

Abs.

. [1Nax,

]
Rice hran ) 610 |30 097 . 40 1100
Maize bran 67 I 873 50 [100
Brewer'sdried grains  |6) a0 Joss )13 55 |10
(Cotnseedcake ) |65 [l6s |50 0] T E I
Sunflower seed cake ) |68 EEE O 301 50 [100
Groundnuf cake 68 %4 (80 [uis 8] 50 [100
Sesame cake 76 |68 [0 [ )17 50 [100
<@ 80 70 200 |2.00 8.00 50 |100
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U9 n % 30 — 25 e s 553 (Cyprinus carpio)

Ineredient Amount of % Crude Protein
Ingredient (k)

Rice bran 40 9.9

Brewer Waste 20 22.8

Soyabean meal 28 46.2

Fish meal 12 57.7

Total 100

[0 calculate the required % CP in feed, E.g Rice bran =40x9.9=3.96)4.0
100






Table 2: Nutrient Composition of some local feedstuffs and expected conversion ratio of
feed to fish flesh

Feedstutls % Protein YeFat “%eFibre YeCarbo- YaDry Yahimeral Converswon
Hydrate Matter Ratw
Marze (white) 93 5.0 2.4 70.9 8.0 1.8 5
Marze ( Yellow) 10.8 3.6 3.5 71.2 HE 1.9 5
Gunea Corn 11.2 2.5 2.3 74.1 HE 1.8 5
Palm kemel Cake 191 7.6 43.2 17.9 - 5.5 b
Cotton Seed Cake 40.1 5.3 31.9 12.4 91 5.1 5
Rice Bran/Husk 99 4.4 .2 8.7 91 21.8 5
Groundnut Cake 48.0 132 8.1 189 o3 6.3 5
(Imdustrial)
Groundnut Cake 40.6 23.4 6.0 19.0 93 6.2 5
(Kulikuli)
Raw Soyabean 40.7 220 6.3 16.6 90 6.4 4
Soyabean Meal 46.2 24 .8 4.7 172 Q0 7.9 4
(toasted shghty)
Soyabean Meal 48.1 23.9 4.1 20.7 Q0 7.9 4
(toasted severaly)
Fish Meal (Tilapia) 57.7 1.8 5.2 - 92 33.6 2
Clupead (large s1ze) 71.3 2.0 1.1 - 92 20.2 2
Cluperd ( Small si=e) 68.5 2.0 0.4 - 92 17.8 2
Cow Blood Meal 260 0.7 2.1 6.5 92 5.0 2
Millet Q.0 5.0 0.7 832 20 2.3 5
Flour Mill Sweepmgs 12.5 14.5 7.5 58.0 - - -
Brewers Waste 228 17.8 18.8 46.4 93 - 10
Cassava (Pecled) 2.6 0.5 0.4 94.1 BE 2.4 18
Cassava (pecls only) 53 1.2 21.0 666 "E 6.0 18
Cassava (Unpecled) 2.7 0.5 3.1 91.0 BE 2.7 18
Cassava leaves 147 5.4 15.6 452 "E 161 18
Mucuna 28.5 0.7 Q.5 572 91 4.0 4
Water leat 21.1 1.5 10.3 274 - 4.6 -
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When only two feeds are involved ki ¢y
AlAS g (i %58 ) awd) (3 samia (30 %30 iy dad G gllaa

(¢ %10) S
Pearson’s Square 1 Diagram
Fish meal (58% protein) 20 20x100=41.7

48

30% Desired Protein Level | 20 +28 =48

Rice bran (10% protem) 28 28 x 100 =383
43

41.7 +58.3= 100
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Three or 28
more ingredients
O g Aped G glhaa

Protein Supplements: = %30

Fish Meal = 58%CP (%58 ) daud) s

Soybean Meal ((;/01416;%;:“:‘533
— 0 0 & LN

Cake 46%CP (%23) 5 5a e

Total = 4% P

Average: 104-2 = m

Energy Sources:

Yellow Maize = [ 19%CP

Brewers Waste = 23%CP*

Total = 349

Average: 34-2

<
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Pearson’s Square 2 Diagram

Protein supplements:
13/35 x 100% 37%
(Fish meal + Sovbean cake)= 52% 13%5

30% Desired Protein Level

Energy Sources:

( Yellow maize + Brewers waste ) 17% 22%

22/35 X 100@
Fish 18.5kg

= 0
Soybean meal cake 18.5kg>37/2 18.5%

Yellow Maize 31.5k
Brewer’s Waste 3 l.5k§:> 63/2=31.5%
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Pearson Square

The crude protein % of ingredients:
Fish meal: 65%

Corn gluten meal: 38%

Soybean meal: 42%

Wheat meal: 17%

Diet with 40% crude protein
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* First group will be consisted of fish meal and
soybean meal.

e Second group will be consisted of corn gluten
meal and wheat meal.

* First group average: (65 +42) /2 =53.5
* Second group average: (38 +17)/2=27.5



Pearson Square

. G 53,5. 12,5
roup one ) . /- ’
: 20"
+ Group two 27,5 13,5
26

e % of group one: (100 x12,5) /26 = 48,07

* % of group two: (100 x 13,5) / 26 =51,92



* First group’s ingredients %:
e 48,07 /2 =24,035

* Second group’s ingredients %:
e 51,92 /2 = 25,96

% of Fish meal: 65 x 24,35% = 15,83

% of Soybean meal: 42 x 24,35% = 10,23
% of Corn gluten meal: 38 x 25,96% = 9,86
% of Wheat meal: 17 x 25,96% = 4,41

Total = 40,33
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Pearson Square
Yersion 1.1
Source Ingredient ¥1 (¢) 2001 Format International, Inc. Ingredient #1
Nutrient Level % 0000.000 Parts
- \ / 000.00 %
Target

—

MNutrient Level %

I S Ingredient #2

. 0000.000 Parts
Source Ingredient ¥2 000.00 %

MNutrient Level %

=10 X

Total parts: 0000000

~ = I
K7 Calculate | H1 Close |




Algebraic diet formulation
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100 - X = 3,3 (3 saue dsi )

0.09 (100 — X) + 0.50 X = 0.25(100)

0—-0.09X+050X=25

050 X-0.09X=25-9

0.41 X =16

Gl S e A X =39.02

5l (3 9 403 100 — 39.02 = 60.98
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Algebraic diet formulation
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[Sources of Nutrient Req Standard

NRC (US), ARC (UK)
University
Goverment (Dirjen Peternakan)

Commercial Industry (Rhone Poulenc,
Novus, de Gussa)

Association (ASA)
Research




[RATION FORMULATION METHODS

Square (Pearson) Method
Simultaneous Equation Method
Matrix Method

Trial and Error Method
Computer Method (LP)




Simultaneous Equ. Method

Use mathematical equations

If X = used corn and Y = used SBM, then the nutrient
requirement can be calculate with this equation 18 = 0.10X
+ 0.45Y; and if X + Y = 100, then both equations can be
used to calculate the level of X and Y.

0.10X + 0.45Y =20
- 010X+ 0.10Y =10 from (X+Y =100)/0.10

0 +0.35 = 10
then Y =(10/0.35) = 28.6%; SBM =28.6%
X=100-286 =71.4%; Corn =71.4%
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National Research Council

NRC for Poultry (1994)
NRC for Beef Cattle (2000)
NRC for Dairy Cattle (2001)
NRC for Goat (1981)

NRC for Sheep (1985)
NRC for Swine (1998)

NRC for Fish (1993)

NRC for Laboratory Animals (1995)
NRC for Primat




Matrix Method

similar with Simultaneous Method

i“lx-l- i1‘l"= i1

| 2

al b1 X

ci

, 3

X = (c1b2-c2b1)/(al b2 -a2b1)




Trial and Error Method

Need experiences

No consider lowest
cost

Trial and Error method
can use Microsoft
Excel Spreadsheet
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[Computer Method

Based on Linear Program
Least Cost Ration
LP, QM, Lindo, Excel Solver.

Feed formulation programs: Mixit, Spartan,
FeedMania, UFFDA, WinFeed, FeedLive,
Bestmix, Feedsoft, Brill, etc.




[ Linear Programming

Linear Programming (LP) is a technique for
optimization of a linear objective function,
subject to linear equality and linear inequality
constraints. Informally LP determines the way
to achieve the best outcome (such as maximum

profit or lowest cost)

Developed by George B. Dantzing, published
the simplex method in 1947




Mathematic model of LP

- Minimize CX; +CX;+ C3X3+ ... + CX;

-  Constraints ; , :
¢, = ingredient prices
© o ApXptayXptagXzt.. +ax > b, x; = use of ingredients
= ApX tapktagGt.. tax2b, a; = nurient contents
= @pXgtapXotapxst...tax b
- X FXpt Xzt .t X =1

b, = nutrient requirements

- Assume:

= Xg Xy X3 oeew, X 2 0




Ration Formulation using Excel Solver

The objective
function

The decision
variables

The constraints

E3 Microsoft Excel - Ransum Ayam. xis X
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Ration Formulation using QM

QM for Windows - D:V02 Lecturm'03 Telnik FormulasiBahan Keliah 2009 ahan KullahVANSUM SP_Kn - [Data Table]

B

e E% Yow Modde Fomat Iook el
. deod i B U FEROLCALS

No simple DEES BE =1 wBE > -0 BaA% WO Fow »im
Chectve

Need to entry oo

feed database I : o — i — 1

Jagung Rumput Gajah Dedak Onggok BkiKelapa Bkl Sawitt AmpasBir DCP RHS

Minimize 2.500. 60. 1250, 800 2,000, 1,200 1,200. 10,000,
TON 80.5 524 679 783 886 7. 754 0.>= 65.
Protein 10.8 869 13, 187 213 16.8 323 0.>= 13.
Kalsium 0.234 0475 0086 0.26 0.165 0.165 0.205 22,7 »= 0.9
Posfor 0414 0357 139 0.6 0.616 0616 0555 17.68 >= 05
TOTAL 1. 1. 1. 1. 1. 1. 1. 1= 1.
Max Ampas Bir 0. 0. 0. 0. 0. 0. 1. 0. <= 0.15
Mak Rumput | 0. 1. 0. 0. 0. 0. 0. 0.>= 05
st POy baﬂm- L. Eomvgutm MMA I
[ LI B st 1w O Sanr aniw




[Feed Mania

Developed by Mania
Software Ltd.

Simple
Stand-alone DOS
program




oo |

Developed by G.M. Pesti and [
BM Miller | PrH—

Stand-alone DOS program

www.poultry.uga.edu/
poultrysoftware.htm

AT it FLBelp R Formilite FIO Henw 10656




[WinFeed

Developed by University of
Cambridge UK

Usefull for ruminants,
poultry,pets, fish,etc.

Simple and user friendly

Compatible fo Window 98,
2000, XP, Vista

www.winfeed.com




[FeedLive

Developed by Feed Live
Informatics Company,
Nothaburi, Thailand

Usefull for monogastric and
ruminant animals

Simple and user friendly

Compatible fo Window 98,
2000, XP.

www.feedliveinformatics.com




Feedsoft

Developed by Feedsoft
Corporation,USA

LI Professionat

Ue Pew Tocs Madies e
Sample Company - Poultry samples

Usefull for monogastric and  |eem = i oo veee e oo

ruminant animals h e o
Supports for client and plants | & | sEEmm— oo 52
Support multi blending 2 == =

Compatible fo Window 98, 5 | Cal - Eoi
2000, XP. K

www.feedsoft.com




Brill Feed Formulation

Developed by Feed Management
System Inc, USA.

Advance feed formulation
software

Usefull for monogastric and
ruminants

Minimize cost of a formula,
multiple formulas in multiple
feedmills (multi blending)

Compatible fo MS Window
www.feedsys.com

/M

Feed Management
SYSTEMS

TS e e Ve e

it
i

O e re TR TR

i
i

1




Conclusions

Feed formulation software use LP as
basic analysis

All softwares do not consider animal
performance

Animal nutritionist is responsible for the
best result of the formula




Nutrient Requirements

‘Maintenance (nutrient for basic activities
(breath, blood flow, low activities) without
body weight change

Production (milk, meat, egg, woll,
reproduction, etc.)
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