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Crown Expander Technology for

piglet, broiler and dairy cattle
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1 Superior and digestion optimized treatment for ;
full fat soya, plant protein, corn, wheat, extraction meals
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Bypass Proteinz&jid 5 & H'E

‘Bypass’ or ‘Rumen Escape’ protein is simply a protein that is less likely to
be digested by rumen microbes. Cows need nutrients to produce milk. The
bacteria in the rumen provide them with both energy and protein as they
digest grass. Heat processing of feed decreases protein degradation in the
rumen by denaturing proteins and the formation of protein-carbohydrate
cross-links called as Maillard reaction and protein-protein cross-links
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Maillard Reaction f&4/A K7 [

The Maillard reaction is a non-oxidative browning, i.e. a caramelization
and/or reaction of carbohydrates with protein or nitrogen compounds as
a result of excessive heat. The protein and the essential amino acids are
damaged above all. This has a negative effect on the digestibility of the
proteins and amino acids. During the reaction a part of the lysine is lost.
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By Pass Proteins for dairy cattle
AR L

Full Fat Soya for Piglets and Brolilers
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Starch gelatinization for Piglets
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Soy bean extraction meal treatment for Piglets

/INFEIRHTHR HE e S e



By Pass Protein Treatment W|th Expander

A B

AT B




|®| KAHL

UDP — Bypass Protein RKFH{bZE
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oisture app. 18 %
Temperature 85° C

e Temperature 130° C
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Bypass Protein- ruminant 2 8% 5 £
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soya-extraction meal *crownexpanded SeliorE After
WehE 2 G 2 FEEE AT AL

Protein solubility 15,8 8,3
A (NPN) 1,6 5
B 1 (buffer soluble true protein) 14,3 4,7
B 2 (buffer-insoluble true protein) 79,1 73,0
B 3 (cell wall bounded soluble true protein) 2,9 17,0
C (cell wall bounded insuluble true protein) 2,1 2,5
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UDP 2 4 60
UDP 5 21 80
UDP 8 31 85

mmm) Increase of milk yield of cows

Source: BlggDE analytic 2016



Results of the feed trial EpREHER4E R
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Feed trials from 19. January — 15. Februrary 2017
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20171 H19H-2H15H

—2>Higher milk yield approx. 0.75 |

£
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—Less cost for feed mixture: approx. 0.03 €/I

Brict R AR 40.03 €/FF

- Annual savings of 240 € per cow per year

using Expanded feed
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Rape seed meal =g 1@ KAHL
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Tab.1: Rapeseed meal natural

Ingrediens Unit/ DM Approx.
Crude protein % 38
Digestibility protein 3h/% 80
Crude fibre % 12
Crude fat % 2,5
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Fig.1: Rapeseed plant

Digestibility protein 85 —90*

Gross Energy ME - VQ 20.2 -21.4%*

Glucosinolates (ANF) umol/g <3-51*%

_ * Minimum value with expander treatment

" .
Monogasters Maximum value 35 kWh/t SEM
expander or with postconditioning

Fig.2: Rape seed meal



Flaxseed meal ZEfErFR
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Tab.3: Flaxseed meal natural

Ingrediens

Unit/ DM

Approx.

Crude protein

%

34

Digestibility protein 3h/% 85
Crude fat % 10.5
Digestibility fat 3h/% 86
Gross Energy ME - VQ MJ 194
Hydrocyanic acid (ANF) mg/g 8

Tab.4: Flaxseed meal expander treated*

Digestibility protein 3h/% 90 — 95*
Digestibility fat 3h/% 89 - 96*
Gross Energy ME - VQ MJ 20-21.4%*
Hydrocyanic acid (ANF) mg/g <2-4*

* Maximum value with 35 kWh/t SEM or with postconditioning



Cotton seed meal (177
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Tab.5: Cotton seed meal natural

Ingrediens Unit/ DM Approx.

Crude protein

Digestibility protein 3h/%
Crude fibre % 13
Gross Energy ME - VQ 20.2
Gossypol (ANF)

T - ' o4 ' Tab.6: Cotton seed meal expander treated*
Digestibility protein 3h/% 76 —81*
Gross Energy ME - VQ MJ 20.6 —21.2*

% 0.06 - 0.15*

Gossypol (ANF)

* Minimum value with expander treatment
* Maximum value with 35 kWh/t SEM expander
Fig.6: Cotton seed meal natural or expander with postconditioning




Copra #f7#
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Tab.7 : Copra meal natural

Ingrediens

Unit/ DM

Approx.

Crude protein

%

22.4

Tab.8: Copra meal expander treated*

Digestibility protein 3h/ % 80

Crude fibre % 14.1
Gross Energy ME - VQ MJ 19,8
Digestibility energy 3h/% 78.9

Digestibility protein 3h/% 85— 87*
Digestibility fibre 3h/% 45 — 55*
Gross Energy ME - VQ MJ 20.5-21,2%*
Digestibility energy 3h/% 82.5-86.9*

* Minimum value with expander treatment
* Maximum value with 35 kWh/t SEM
expander or with postconditioning

Fig. 8: Copra meal natural



Palm seed meal )} F=#17

|®| KAHL

Fig.10: Palm seed meal natural

Tab.9: Palm seed meal natural

Ingrediens

Unit/ DM

Approx.

Crude protein

18.7

Crude fibre % 19.8
Crude fibre digestibility 3h/% 35.2
Gross Energy ME - VQ MJ 20.1
Digestibility energy 3h/% 68.9
Tannin % 0.42
Tab.10: Palm seed meal expander treated *

Crude fibre digestibility 3h/% 40 -45.1*
Gross Energy ME - VQ M) 20.6 — 21.3*
Digestibility energy 3h/% 72 -77.8*
Tannin % 0.09-0.2*

* Minimum value with expander treatment

* Maximum value 35 kWh/t SEM
expander or with postconditioning
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Trends — High Quality Components for Piglet IOl KAHL .
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JESRE PR E R SS




Cargill - SCA Plant in Spain + Tianjin Plant in China |§| KAHL

trigo cocido

y extrusionado

INGREDIENTES

Granos de trigo molidos y procesados hidrotérmicamente con parametros
de temperatura, tiempo y humedad especificos

ORIGEN

Pigletwheat 85 es una materia prima de alta calidad elaborada a base de
variedades de trigo naturales, de siembra certificada.

INDICACIONES

Pigletwheat 85 esta especialmente ndicado para dietas de (niclacion de
lechones aportando almidones de alta digestibilidad v rdpida absorcidn
para el lechon.

CARACTERISTICAS
o Aporte nutricional de alta digestibilidad minimo 85% de liberacion de
glucosa a los 50 minutos de la ingesta.
o Alta palatibilidad para una mayor ingesta.
o Gelatinizacién de almidones minima del 60%.
o Complemento ideal de los nicleos SCA para la elaboracion de
dietas de lechones.

=1

Alimentos para
el inicio de una vida

trigo cocido
y extrusionado

ANALISIS DEL PRODUCTO

L0 VTl Y e UNIDAD

DE MEDIDA

Prateina 11,3 min 10
Fibra 23
Cenizas 15
ED 3.580
‘Humadad <12 max 13
Gelatinizacién E]
Almidan 80
FND =10
Liberacién de Glucosa (Smin) 85 minimo
Caleio 0,04
Fasforo T 0,37
Fasforo disponible 0,19
® 042
Na o002
cl 0.06
Lisina 0.3t
Mt 0,18
Mat + Cis 04
Treo 032
Trip 013
EN 2681
EM S4T2

LIBERACION DE GLUCOSA

e = W Trigo xrusionds
b B lgletwhest 55
a0
o
" _ _ 1
CH 00 I 300 MIMUTOS

PRESENTACION Y EMBALAJE
B Pigletwhaeat 85 sa suministra en peilet de 12mm de dismeiro.
8 Pigletwheat 85 se suministra en harina, de diferentes diametros de

maoltura, desde 2mm hasta 10mm, segin especificaciones de cada cliente. P'G’-Em“ EAT 85

@ Pigletwhaat 85 sa suministra en forma de migajas con parilia da 10mm.

@ [Disponible a Granel, en Big Bag de 1 Tm y en Saco de 25 kg

Alimentos para | o eeacak:
el inicio de una vida T



Cargill - SCA Plant in Spain + Tianjin Plant in China

sofa cocida

y extrusionada

INGREDIENTES

Habas de soja naturales molidas y procesadas hidrotérmicamente con
parametros de temperatura, tiempo y humedad especificos.

ORIGEN

Pigletsoy 88 es una materia prima de alia calidad elaborada a base de
variedades de habas de soja naturales, de siembra cerificada.

INDICACIONES

Pigletsoy 88 esta especialmente indicado para dietas de iniciacién de
lechones, convirtiendose en un indispensable aporte proteico y
energético de slta digestibilidad y de rapida absorcidn por parte del
lechén,

CARACTERISTICAS
8 Aporte proteico da alta digestibilidad (min, B8% digestibilidad de
proteina )
o Alta palatibilidad para una mayor ingesta.
Minima presencia de factores antinutricionales, garantizando menos
de 2,5 mg/g de inhibidores de tripsina.
Minima presencia de factores alergénicos (lecitinas, glicina, conglicina)
Presencia minima de ureasa, garantizando menos de 0,3 mg/ka.
Solubilidad del nitrdgeno estable en valores cerrados entre 18 y 24%.
GComplemento ideal de los nicleos SCA para la elabaracion de
dietas de lechones.

Alimentos para
el inicio de una vida

soja cocida
y extrusionada

ESPECIFICACIONES TECNICAS

%
%
%
%
keablkg
%
%
%
%
%

“ ol

Solubilidad del Mitrégena 18-24 % -
Uressa 03 makg
Cal 0,25 %
Fésioro 0,56 %
Fésforo disponible 0,18 %
K LT %
Na 0,02 %
EN 3.000 kealfkg
EM 3.804 kealkg

DIGESTIBILIDAD DE PROTEINA

[ B ] W Harina de hada de saja 47% [B5,0%)
| B ] W Sojs Full Fat A.78,3%)

E T B Sois Ful FatB (81.1%)

[ B | B ooy 25 31,0%)

50 &0 o ] =] 100

PRESENTACION Y EMBALAJE

o Pigletsoy BE se suministra en harina, en diferentes didmetros de moltura,
desde 2mm hasta 10mm, segin especilicaciones de cada cliente.

PIGLETSOY 88

o Disponible a Granel, en Big Bag de 1 Tm y en Saco de 25 kg

Alimentos para S v

el inicio de una vida

50170 - ZATagOTa
Tel, 974 465412 - Fax 974 455413
‘wwnw geaiberica.com

|®| KAHL



Cargill - SCA Plant in Spain + Tianjin Plant in China |§| KAHL

PIGLETMAIZE 84

INGREDIENTES

Granos de maiz molidos y procesados hidratérmicamente con parametros
de temperatura, tiempo v humedad especificos.

ORIGEN

Pigletmaize 84 es una materia prima de alta calidad elaborada a base de
variedades de maiz naturales, de siembra cerificada.

INDICACIONES

Pigletmaize 84 esta especialmante indicado para dietas de iniciacion de
lechoneas aportando almidonas de alta digestibilidad y rapida absorcién
para el lechon.

CARACTERISTICAS

= Aporte nutricional de alta digestibilidad minimo 843 de liberacién de
glucosa a los 50 minutos de la ingesta.

= Alta palatibilidad para una mayor ingesta.

o Gelatinizacién de almidones minima del 60%.

o Complemento ideal de los nicleos SCA para la elabaracisn de

dietas de lechones.

Alimentos.para
el Inicio de una

maiz cocido
y extrusionado

ESPECIFICACIONES TECNICAS

COMPOSICION GUIMICA e Ly
Grasa 30 %
Proteina 7.6min 6.8 %
Fibra 25 %
Cenizas 13 %
ED 3.680 kealkg
Hurmedad <12 max 13 %
Gelatnizaciin > 65 %
Almidon 8 %
FND <10 %
Liberacion de Glucosa (50 min) 84 minimeo %
Calclo 0,02 %
Fésforo T 0,27 %
Fésforo disponible 0,05 %
K 0,35 %
Na 0,01 %
cl 0,05 %
Lisina 0,22 %
Met 0,16 %
Mat + Cis 0,33 %
Treo 027 %
Trip 006 %
EN 2.756 kealfg
EM 3560 keallkg

LIBERACION DE GLUCOSA

PRESENTACION Y EMBALAJE
a8 Pigletmaize 84 se suministra en pellet de 10mm de didmetro.

o Pigletmaize 84 sa suministra en harna, de diferentes dismetros de
moltura, desde 2mm hasta 10mm, segin especificacionas de cada cliente. PIGLET“AIZE 84
@ Disponible a Granel, en Big Bag de 1 Tm y en Saco de 25 kg

SCA lberica S.A.
Poligone Industrial Fiols
50170

Tel, 674 485412 - Fax, 674 465413
www.scaiberica.com




Danis Belgium — European Top Producer of Full Fat Soya Products|.| KAHL
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egmj o DIERENVOEDESS DIEENVCEDERS
oo i FORTA : FORTA
=l - -
| °l o001 %= = - £
| 3 e I =
H - = E
Z = | Forta is the concenirate of heatreated soybeans, o new and alternative profein and anergy N S EMERGY
source with an DrTgincﬂ nppmud\{u(ywrluwmhriu] chaica. MG
The succession of physauul and hydrothermo-mechanical ireaiments has 3 objedtives: MNET ENERGY Keal/Kg 3218
1. Concentration of anahyical and nutritional values DIGESTIBLE ENERGY Keal/Kg AS97
2 Ellmlndlgjhaulnmi:ulms wﬂhu.rr reducing the digesfibility of the proteins by POUITRY
preventing M fion POULTRY MET. ENERGY Kcal/K 3705
3. By mechanical hnclfman‘rcuusmg the rupture of cellwalls fo higher oil availability and EGG LAYER MET. ENERGY Kml.n"'l(g 3980
increase the energefic densiy. BROILER MEn. ENERGY Keal/Kg 3240
= = TURKEYS = 15w ngg 3288
OLOG’ TURKEYS > 15 w Kcal 3462
The concentration of the analyfical values is the result of the right choice of the beans,
the better cleaning system, the reduction of the fiber fo max 4% and the drying fo a level of PROTEIN
9.5 % of humidity. RAW PROTEINS % Upio 38.5
POH PROTEIN DISPERS. INDEX % 1822
The hydro—l'l'ﬁmmmachmicd freaiment: o toasting followed by Huking and expansion makes AMING ACID
/‘l from Forta a unique raw material. LYSINE a/Kg 23.4
METHIOMINE a/kg 5.4
- Forta has: METH.+CYSTINE a/Kg 1
o encagy by mpaoving e physicd o biskgenl v by of he o cnd by - Lol oy o/Kg 47
concenirating the crude il to max 22 % a/Kg
I ol e ;AW F:mﬂmtn % Upio 22.5
P !
Its proteins and omincacids have opfimal digestibility due to PDI | pmhln digestibility index) % OIL AVAILABILTY % 92
I near to 20% and a specioaslar of the anti-nutritional factors (ANF) OLEIC ACID C18 :1 g/Kg 45.8
LINOLEIC ACIDC18 :2 g/Kg 1124
ml,m udmA:{lemld oil ::uilclhihiy are four essential tests for judging the I LUNOLEIC ACIDC18 -3 a/Kg 167
qual regul freafment.
4-'\ ..—I - I
STORAGE - CONSERVATION UREASKL{I-:E-I“VH\( FACTORS mgh/g min 0,10
Forta has a parfedt behaviour for storage and dasing due to the low humidity. Farta can be L ANTITRYPSIC ACTIVITY UTli/g <5000
; stored for months in silos without alteration of its properties.
ASHES HUMIDITY
. FORMULATION HUMIDITY % =95
= \’ 3 Danis RED created Forin material for high density of proein and energy animal feed — RAW ASHES % 3
pmd’:'dim\. e S W peEn s = CELLULOSE E <
RECOMMENDATION
Starter WEANER -20%
Grower 20%
MG Flmshar 5%
BROHLE 15%
EGGI.A‘I’ING CHICKEM 15%
TURKEY /DUCK 25%
DANEX SAFETY & PERFORMANCE
THE RIGHT DIET FOR YOUNG ANIMALS
* Vo cow ) o Ve, Ths fcmmctcn ks Oy v ey coract o birchag.

ALPREN

BEIGIQUE




Danis Belgium — European Top Producer of Full Fat Soya Products|!| KAHL
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FULL FAT SOYBEAN MEAL l

PRODUCT DESCRIPTION TYPICAL NUTRITIONAL ANALYSIS
Soybeans are grown in Australia for seed production, for

. 3 - . PROTEIN % MIN: 36.00
oil extraction and protein meal production. Full fat soybean
meal is produced by cooking or roasting the soybeans. CALCIUM % : 0.20
Full fat soybean qontanjs hlgh_ fat levels and is a good source PHOSPHORUS o 0.50
of all the essential amino acids.
The heating in the cooking is required to destroy the anti- FAT % : 17.00
nutritional factor, trypgin inhibitor. If t_his t_rypsin inhib_itor is ME POULTRY MJikg - 13.70
not destroyed there will be reduced digestion of protein and
growth can suffer. DE PIG MJ/kg : 17.00
Care is needed not to |_)r0|ong the heat treatment or to I_13\.re ME RUMINANT MJikg - 14.00
the temperature too high, as this can destroy the nutrients
in the meal. DE HORSE MJ/kg : 17.00
DIRECTIONS FOR USE STORAGE B )
+  Full fat soybean meal can be included in the diets of pigs, Cool, shaded, dry conditions, away from vermin.

poultry, cattle, sheep and horses of all ages.
«  With the high fat levels full fat soybean can be used as ~ PACK SIZE
a source of linoleic acid for layer hen feeds. The level of 20kg polypropylene bag.
linoleic acid in the feed will contribute to the egg weight and
the grading of the eggs.

SUGGESTED MAXIMUM INCLUSION LEVELS
IN TOTAL DIET

SPECIES INCLUSION RATE
PIGS -
YOUNG 10%
GROWING 10%
FINISHING 5%
BREEDING 10%
POULTRY -
BROILER 15%
LAYER 10%
CATTLE 10%
HORSES 10%
SHEEP 10%
LIMITATIONS

» None, if heat-treated properly.
» Its inclusion in ruminant feeds will be limited by the level of
total fat in the diet.
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Mono components — starch gelatinization for piglets

|®| KAHL
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Dosing Screw
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)
Hydrothermal @ f
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Press Screw
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0100 080
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—> Starch gelatinization of 65 — 80 % :r :_' % 3
R E 65-80% 4 d S o0

m __/Moisture app. 18 %
emperature 85°

Temperature 130° C
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Source: Cranwell et al., 1995

Growth rates — effect of Weanlng of piglets

5% =2 S

[daily growth in ]

Growth depression needs growth control

A RAN IS 2 A R A

ITW)

/- 14 24 21-27 27-35 35-40 40 56 56 69 69 116 116 154

[Age days]
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Piglet — Component Treatment -
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Components for piglet feed — new trend:

TFHEEERHIIT - Friess

» Full Fat Soya with low Trypsin and good PDI

R EH RN EH B EEN 2R
TIA < 3 [FR&E H BN TIE 4]
PDI 18 — 22 % [ H B /A EE]

Urease for Reference: < 0.3 mg / g [[REFE{H]
= Soybean extraction meal with reduced allergic abilities

(Con-Glycinin) and no Maillard Reaction B KT

71 (Con-Glycinin) [#{& H RS IE

HRAE
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 Modified “expanded” grain = starch structure is broken up

E AL ) B> Bk S bR AR

 Glucose is rapidly released and absorbed through the intestinal
wall—> better energy supply

o g M VRS I 25 AR R BE IR L > 4G BE 4 Y BE TR

 Good water absorption, homogeneous wet-mix feed
- liquid feeding

KPS > S E R AR > R A HA B
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Results of latest trials in Kahl (1/2)
H

o b IS SR

Energy Input [kWh/t] ELEBhEE Starch gelatinization [%] L&

35
40 64 - 69
45 69 - 74

Energy Input [kWh/t] EELEIEE Starch gelatinization [%] f{LE

Wheat /NZE 35
40 63 - 68

45 70-75
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I KAHL Results of latest trials in Kahl (2/2)

o B HIEAS

Energy Input [kWh/t] ELBISE | Starch gelatinization [%] ¥{LE

Maize 3§ 35 59 - 64
45 74 -79

50 76 - 81

Energy Input [kWh/t] EELEBIEE | Starch gelatinization [%] ¥{LE

Pig Feed &1} >
11 34 -39

13 32-37



Trends — Full Fat Soya and Pellet Quality for Broilers
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By — R e AL

Pellet quality ¥8k 58 Without Expander;4 fii/ {14 With Expander [ i/ { b1

Abrasion JEE 15 % 7%
PDI EXZEJE 75 90
Throughput ZE#E 30 t/h 36-37t/h

Animal performance
Ve e

Metabolism energy 2.830 kJ/kg 2.905 kJ/kg
FRARE
Growth period f% & HH 38 Days 36 Days

Daily gain H ¥ 0 +10 %




Full Fat Soya — High Quality Protein 1@/ KAHL

2SN - EmEERE

Full fat soya *crown Unit Before After

expanded fiZ{bi% BT {55 FH AT (55 H%
Crude protein fH&E H % 38 38
Digestibility of protein | 3h/%

80 85-90

EHHHER
Trypsin |r/1h|b|tor mg/g 60 <9-3 Q
B B HEI T E ﬂ

Less stress for the digestive system
- and Improvement of Feed Conversion Rate
TECH LR GRRTT » Wi = s




Production of expanded feed for piglet starter

|®| KAHL

/L
NGRSy E'ﬁ?MbJ ?%1(;%(? kg{b %ﬁ%%ﬂi@i@%g

[ BRI T Mixture
600 kg A 400 kg
wheat/malze Others +
@ N milk powder(10 -20 %)

400 kg 200 kg
wheat/malze wheat/maize

Expander 120°C

Starch modification
60 -70% 45 50%

Starch modification
45-50% b/ NI T oK | TR A U R R FE BUR &

Mixer Expander < 80 °C
EoR A BT
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Treatment parameters: Expanded piglet starter with milk powder (exp. crumbles)

RRHSH - Syt N R ER

Milk powder Conditioner C Expander C kKWh/t Expander
Whey powder SEE=MIES i A LR i ALIEEEhRE
high 20 % 60 80 10
medium 10 % 60 80 10

low 5 % 65 85 10

Treatment parameters: Expanded piglet starter with milk powder (pellets)

RS - Sy N TR

Milk powder Conditioner 'C Expander C kWh/t Expander | kWh/t Pellet mill
Whey powder G AL W ALIEEEEIRE Tk EEEERE
high 20 % 55 70 7.5 5
medium 10 % 55 70 7.5 5

low 5 % 60 75 7.5 5




Future Developments KRR ZEREE

|®| KAHL

- Component treatment with Expander

{58 PR BT T et R 2

- More inclusion of low costs ingredients, requiring expander
technology to maintain pelleting press capacity, pellet quality
and nutritional value of feed

FHRERERARR - FEM SR ERFRNMRESE - FimE
Mgy 2R EE

- More specialized feed applications using Kahl expander
technology
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Thank you for your interest
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