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IN 2050 What if all of X 1oonr

’ this were made
THE WORLD’S of broiler

POPULATION Oftlook -
WILL REQUIRE

chickens?

The amount of broiler chickens
required to produce 500M
tons of meat would require

an additional

Global feed
1 ,000 production
MORE FOOD million metric ton
of chicken feed. 1 ,271 .7
: : ; ; million metric ton
(I ]) ([ l) (I ]) (I ]) Alltech Agri-Food Outlook 2023
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Feed costs represent the biggest input

for producers, often accounting for
UP TO 70% OF PRODUCTION COSTS.
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index (Jan 2000 = 100)

Global prices

According to Rabobank’s Animal Protein Outlook 2023 report, feed price relief

will be limited in 2023, challenging producer margins.

Demand for corn, soybeans and wheat is outpacing

global supply.
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Tight global agri-commodity inventories, along with geopolitical changes (Ukraine war)
and ongoing La Nina conditions, mean feed commodity prices can change rapidly.

Rabobank Global Poultry Quarterly 2023
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For every $10 change in the price of SBM per ton:
The cost of poultry production increases by

)

$0.44 cents $0.24 cents $0.32 cents
per dozen of per pound per pound
eggs. liveweight liveweight

In brolilers. In turkeys.
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A hidden
problem

Around 25% of

the available
nutrients in animal
feedstuff are
undigestible, leading
to nutrient and
caloric waste.
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Utilizing an

innovative
mindset

1 O G ETHVIORE
O Ok LTEd 5

* For the industry itself, an
innovative mindset and
willingness to adopt new
technologies.

 These innovative solutions allow

for extracting more nutritional
value from our existing feed
resources along with the
inclusion of food and feed by-
products that are fed to animals.

with feed enzymes
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Enzymes used ENZYMES SUBSTRATES INGREDIENTS
in poultry Phytase Phytate Plant-based ingredients
. Xylanase Arabinoxylans (NSP) Wheat, rye
diets
B-glucanase B-glucans (NSP) Barley, oats
Pectinase Pectins (NSP) Lupins & vegetable meals
a-galactosidases  Oligo-saccharides Vegetable meals
B-mannanase Mannans Vegetable meals
Protease Protein Corn, vegetable meals
Amylase Starch Corn, rice, wheat,
sorghum
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Multiple substrates
require multiple
enzymes.




A Unique SSF Technology

How does it work?

4. 5.

Strain selectlon Liquid fermentatlon Substrate ready for Solid state Substrate
fermentation fermentation process drying process

Altech
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The result is
ALLZYME®

8 Ph.D.s on the technology
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43 years of innovation

1986
First to develop
feather-digesting

2000
First opening of a solid-state
fermentation production

2003
First multi-enzymatic complex
containing fiber, complex carbohydrates

ENZYME MANAGEMENT

enzymes facility (in Serdan, Mexico) to and phytate-digesting enzymes
(ALLZYME® FD) produce non-GMO feed B
1980 1_994 - enzyme complex ALLZYME' SSF
First to First specific enzyme 2010
develop an for soybean meal and . Continuous research at our bioscience
enzyme vegetable proteins R centers and our pilot plant studying 2019
cocktail ALLZYME® VEGPRO e ] solid-state fermentation technology
SRS The Alltech Enzyme
Management 2021
platform was Introducing
1980 1986 | 1990 | 1994 | 1995 e, || W
focusing on a new INNOVATIONS
generation of
enzymes.
2023
2015 New er:jzyme trials
Eight Ph.D.'s completed in solid state underway
fermentation technology
2012
;igrgt1to offer 1992 ;igrgtsto develop 2002 First to offer /n vitro
iquid feed First to develop the ultimate an enzvme for First to develop screening (True Check™)
9 protein with enzymes, and nzy an enzyme for
enzymes . : ruminants ruminants 2006
first to develop /in-feed (FIBROZYME®)
enzyme assay procedures : ' (AMAIZE®) to First Asia-Pacific Alltech bioscience center
and first to improve starch opens in Thailand, aimed at finding
develop a non- digestion appropriate solid state fermentation

GMO phytase

complexes for common Asian raw materials
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BENEFITS

of a unique feed
enzyme technology

Adds
Flexibility

Reduces
Environmental
Impact

2

Enhances
Performance

.o/ \e,. Promotes
°( )9 Nutrient

. oo.o o.o. e Release

Reduces Y ¥\,
Variability A\ /+~

Optimizes Feed

Promotes a
Healthy Digestive
System

Digestibility
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Portfolio of products

ALLZYME SPECTRUM® ALLZYME® SSF ALLZYME® VEGPRO
Ca/P ++++ +++ -
Protein + + +++
Energy ++++ +++ ++

The newest Allzyme generation

Allzyme multi-enzyme complex

Higher protein digestibility




Backed by science

Meta-Analysis of Pig Trials Comy ‘pirmg
Diets With or Without Allzyme® SSF

E:gl:Mmmmn,Uhh 84005 3186
danhooger@fiber.

An enzyme complex manufactured by solid-substrate fermentation, rather than
cmmnmmdramma{nems 2009), and containing phytase, stach, and
non-starch y available for use i pig feeds
(Anzyme°ssr Alliech,lm: N'u:huhsvllle,KY') This enzyme product is derived from

B-gh
ase, and pectinase (Sundu et al, 2004) This is a natural complex or system of enzymes
of fmgal origin.

When the enzyme complex product is included in pig feeds at a level of 0.02% (200
g/tonne), it is estimated to release 50 keal metabolizable energy/kg, 0.1% calcium, and
0.1% available phosphorus, as well as 0.015% lysine, 0.009% methionine, 0.004%
cystine, 0.004% threonine, and 0.004% ryptophan. Theeﬁmyuflhuenzyme

for reducing phosphorus excretion and for increasing ileal digestibilities of phosphorns,
calcium, crude protein, and energy have been demonstrated (Park et al., 2003; Wu et al.,
2003).

This arficle provides a statistical meta-analysis of 18 fecding trials with pigs inwhich
effects of negative control (nCON) and enzyme supplemented (+SSF) diets were com-

pared (29 pairs of data per parameter) for average daily gain and feed/gain. The feeding
trials were conducted in several countries including Belgium, Brazil, China, Mexico,

Philippines, and the US. Using the overall average responses, pig producers can easily
late the benefit-cost ratios by parameter for the enzyme supplement

Meta-Analysis Results. Some of the basal diets used in the frials were adequate in
calcium and phosphorus whereas other basal diets had reduced levels of these minerals
). As shown in Table 1, the enzyme product (+SSF) was added at 0.02%
(200 g/tonne) in most of the trials. In the first 3 trials, 2 or 3 levels of product added per
ton were tested, and these were reported by phytase units rather than gitomme.  As
daily gain mge:lﬁmoszsmnzokgpupg.ndlndmwmllmufﬂﬁﬂkgﬁn
nCON and 0.726 kg for +SSF treatment groups (P = 0.001 by paired t-tesf).
difference due to supplementation of the enzyme pmdm:twls-*DNﬁlg(ﬁg)
mﬁﬂl%unprwemanmlaﬂuemnCONmﬂls Feed/gain ratio
from 1.57 to 433 and had an overall mean of 2.573 for nCON and 2.342 for +SSF
treatment (P = 0.003 by paired test). The change due to inclusion of the enzyme
product was -0.231 or -8 98% relative improvement.

Meta-Analysis of Laying Hen Trials
Using Diets With or Without Allzyme” SSF

Danny M. Hooge, PhD. PAS
Hoage Consulting Service, Tne.
§775 Codar Pass Rd
Eagle Mountain, UT 840053186
danhooge@fiber net

An enzyme complex by solid-sub: fe ion, rather than
conventional liquid fermentation, and containing phytase, starch, and non-starch poly-
saccharide enzymes is commercially available for use in laying hen diets (Allzyme® SSF,
Alltech, Inc,, Nicholasville, KY) This enzyme product is derived from a naturally
selected (non-genetically modified) strain of Aspergillus niger produces phytase, xylan-
ase, protease, cellulase, f-glucanase, amylase (Wu et al., 2003), pentosanase, and pectin-
ase (Sundu et al., 2004). This is & natural complex or system of enzymes of fungal
origin

When the enzyme complex product is included in laying hen feeds at & level of
0.015% (150 g’(onne) it is estimated to release 75 kcal ME/kg (34 keal ME/Ib). 0.1%
calcium, and 0.1% available phosphorus, as well as 0.2% crude protein, 0.029% lysine,
0.0.11% methionine, 0.009% cysteine, 0.004% tryptophane. 0.014% threonine, 0.024%
isoleucine, and 0.022% arginine.

This article provides a statistical meta-analysis of 16 feeding trials with laying hens
in which effects of negative control and enzyme supplemented diets on productive per-
formance were compared, Using the overall average responses. egg producers can easily
calculate the benefit:cost ratios by production parameter for the enzyme supplement

Meta-Analysis Results. A total of 16 reports collected worldwide and containing 26
comparisons of negative control (nNCON) versus enzyme supplemented (1 SSF) laying hen
diets were evaluated statistically by paired t-test in this meta-analysis (Tables ! and 2).
Hen-day egg production was numerically (P - 0.136) improved by 1.09% actual (+1.29%
relative) for +SSF compared to nCON diets. Fgg weight was significantly (P = 0.006)
greater from hens fed +SSF rather than nCON diets (+0.89 g or ~149%). Daily egg mass
produced was significantly greater (# = 0.014) for —SSF than for nCON fed hens (+1 74
when/day or +3.47%) Feed intake was numerically lowered by 0.50 ghen daily
(-0.44%) by using +SSF diets compared to nCON diets. Feed/dozen eggs was signifi-
cantly (¥ 0.028) reduced by 0.027 kg/dozen (1.65%) for +SSF diets compared 10 nCON
diets._Similarly. kg feed/kg eggs was significantly (P = 0.004) reduced by 0.069 (3.04%)
for +SSF diets compared to nCON diets. Therefore, enzyme supplementation numeri-
cally improved 2 production parameters (hen-day egg production and feed intake) and
significantly improved 4 other production parameters (egg weight, daily cgg mass,
feed/dozen eggs, and kg feed/kg eggs).

g
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Meta-analysis of Broiler Chicken Trials Using Diets With or
Without Alizyme™ SSF Enzyme Complex

DM Hooge', JL. Pierce’, iKW, McBride” and P J. Rigalin™

"Hoage Consulting Service, Inc.,

Eagle Mountain, Utah, USA

“Alttech, Inc, Nicholasville, Kentucky, USA

Abstract: A meta-analysis of body weight and feed conversien ratio results from broiler chicken pen trials.

plus @ few Gommercial trials [2001-2008) from several
a dietary enzyme complex (Allzyme™ SSF, Allech, Inc.,
(negative control) on live performance. In the statistical

Gountries was conducted to dermonstiate effects of
Nicholasv e, Kentucky USA) versus no suppiement
meta-analysis, 28 references provided results for 51

comparisons (paifed tiest) from which overall averages for body weight and feed conversion fati were
calculsted The finsl age (days) in each trial ot in the experiments feeding pericd was noted and an estimate
of final age was calculated using the ending age in each tial Broller chicken final body weight with the
dietary snzyme complex preduct was found to be 0.057 kg or 3.73% greater than unsupplemented chicken

body weight whereas feed conversion ratio was lowered by 0043 or 2 B4% with

changes in live performance excesd those of Fisher

the enzyme product Thess
and Wilson (1974) and those predicted by linear

regression analysis using data from Jackson &t al {1982) and Waldroup (1896) for 75 extra keal MEfkg of
diet. Trersfore, the 75 keal MEKkg Upift used in the manufacturer's ingredient matrix appears to be
consenvative for the enzyme complex product based on resuls. in the cited publications. Base on results.
presented herein, this enzyme complex product is recommended for use in broiler chicken feeds either by
ackditian on top to take advantage of expected banefits or by reformulating the diets with 75 keal lsss MEkg

(along with -0.1% calcium, -0.1% available phasphorus
The usial rate of inchusion is 0.02% or 200 ghonne.

Key words: Allzyme SSF, broiler, enzymes, meta-

and -1% essential amine acids used in formuiation),

INTRODUCTION

An enzyme complex manufactured by solid-substrate
feimentaton,  father than  conventional  luid
termentation, and containing phytase, starch and non-
starch poiysaccharde enzymes s commercially
available (Alzyme” SSF, ARech, Inc, Nicholasville, KY)
for use in broiler chicken feeds. By this method, a
naturally selected {non-genetically modified) stein of
Aspergillus niger produces phytase, ylanasa,

celluiase, beta-glicanase. armylase (W of al
pentosanase and pecinase (Sundu ef al, 2004). This s
0t a biend or cocktail of enzymes but a natural complex
or system of enzymes of fungal origin. According to the
manufacturer, the enzyme complex product inciuded in
feed at the recommended dose (200 ghanne or 0.02%)
releases 75 keal MEAKG (34 keal MEfb), 0.1% calcium
and 0.1% avaiisble phosphorus, 25 well as 1% of the
amina scid:

This srticle presents a meta-analysis of resulls of brailer
chicken pen trials plus 3 few commercial trials (2001-
2009) from several countries o demonstrate effects of

MATERIALS AND METHODS

Research ieports, arbeles and side presentations (28
references) relating 1o pen Lriaks and a few commercial
field trigls (20012009, one undated during this bme
pedad) were collected from 15 countries including
Argentina, Australi, Brazil, Canada, China, Henduras,
India, Ireland. Latvia, Maylaysia, Mexico, New Zealand,
Switzertand, Taivan and USA. In order ko be included in
the statistcal meta-analysis, each tial must have
reported age. inclusion fate of the enzyme product in the
diets, body weight or gain and fesd conversion of
feedigain ratio for the 2 trestments (negative control or
negative control + Alzyme® S57). Statistical analysis
was performed using 51 pars of data for each of the
parameters and conducting paired t-dests with Statistic
8 (Analyticsl Software, Tallahassee, Florida;
Wi 2tatistor. com). The level of probabilty for statistieal
significance was p3 05

RESULTS AND DISCUSSION
In Table 1. data from 28 references. rzum -2008) are
g broiler feed

‘the dietary enzyme complex vs.
centrol) on live perorrmance.

comvertson ratia values ram tisls comparing et

Corresponding Auhor: 014, Feogs, Alfech, re. Hichoiasile, Henuck)
818

2, UGA

Allzyme published meta-analysis
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Reformulating diets to become more efficient

ALLZYME® VEGPRO

Nutritional Matrix - Broilers and Layers

ALLZYME" SSF

Nutritional Matrix - Layérs

ALLZYME" SSF

Nutritional Matrix - Broilers

Broilers and Layers

Layers Broilers

Use Rates

Uplift Matrix value

Use Rates

Uplift Matrix value

kgs/MT (1000) 05
kgs/MT (1000) 0.15 kgs/MT (1000) 0.2 Ibs/ ton (2000} 1
Ibs/ ton (2000) 0.3 Ibs/ton (2000) 0.4 5 5

Avall.P, % 0.00025 05
Avall.B % 0.1001 667 Avail. P, % Sy 500 Calclum, % 0.00025 05
Calclum, % 0.1001 667 Calcium, % 0.1000 500 Crude proteln, % 0.8400 1680
Crude protein, % B FEET) Crude protein, % 02000 1000 wysine, % T 127
Lysine, % 0.0290 193 0.0290 145 Methlonine, % 0.0126 252
Methlonine, % 20110 73 S 55 Cysteine, % 0.0139 2737
Cystelne, % 2.0090 60 Cysteine, % 0.0090 4 Methlonine & Gystelne, % 0.0265 529
Methlonine & Cysteine, % 0.0200 133 Methionine & Cysteine, % HOETY 100 Tryptophan, % 0.0124 248
Tryptaphan, % 0.0041 27 Tryptophan, % 00040 20 Threonine, % 0.0343 686
Threonine, % 2.0140 ) Threonine, % I 70 Isoleucine, % 0.0455 9
Isoleudine, % 0.0240 160 Isoleudine, % G025 120 Arginine, % 0.0630 126
Arginine, % 00221 147 Arginine, % e 1o Valine, % 0.04375 875

Uplift Matrix value

ME (corn-based) ME (corn-based) | Metabolizable energy
Keal/k 75.16 375,778
keall kg I 75.16 501,037 9 - keal/kg 24.67 89,331
realllb | 2000 27267 keal/lb \ 3400 170,450 eall b T 20,520
ME (wheat-based)
ME (wheat-based)
keal/kg 110.23 551,156
keallkg 110.23 734874
keal/lb 50.00 250,000
keall Ib 50.00 333,333
Same values For YOUNG aNd 30Ut DIFaS an ANZyme Vegpro
and same ME for corn and whear dlees
Marrix value {metric) - uplift/use re) x 1000 Mt value (metric) = (upluiuse el x 1000 )\
Matrts valug (U5 unitsh= (upIHY e rate) x 2000 Matrix value (metric) = (uplife/use rate)x 1000 "M Watrie value {US unbs)= (Uplify Use rae) x 2000 M

I diets contan 5% met and bone meal (M) then mutlply Matrbc valug (09) by 0.95 IXM Matrix value (US units) = (uplift/use ratz]x 2000
I Clets SOMain 7.5% MYB then mukiply Matr vakie (09%) by 0.925.

Alitech’



Allzyme SSF

Meta-analysis of live performance results from broiler
chickens given diets unsupplemented or supplemented with
the enzyme complex In trials from several countries*
age,  Enzyme Bodywelght, kg'- —Feed conv. ratlo®-
Reference days product, % nCON ssF ncoN ssF
Arkia Acevedo, 2008 1095 0.2 178 12 2040 1470
Azcons 8t d., 2007A 42 e 345 3128 17 1581
Azcona at dl., 2007a 2 e a0l 30 17 1707
R 1378 1437 133 1375
Chen et al, 3. 2002 a4 e 2635 284 1.721 1708
- Ghen & al, ca. 2002 2 o 2713 26T 1534 1525
Giirbacculoy, 2008 PERY: 2470 2210 173 1878
Ghirksbadulou, 2003 42 o 2470 220 173 1882
Germat, 2003 2 e 2308 2244 183 1780
Germat, 2002 42 o 2163 2288 183 1761
Gemat, 2009 PERRY: 1675 2482 1844 192
Germal, 2009 42 2043 2040 1855 1332
2.040 14m0
1425 1452
1.790 1780
1830 1810
Feeastuts oo 3, 2005 Feedstuffs Reprint 1,288 147
1.230 1307
L] d 1.288 1a72
E',nzyn:] system may ai 7 s
® e 1.250 1280
® ‘b '1 f 1.250 1210
roiier periormance T
3 ° Biibr chisken beding s s hove the ket s show a LTy 1722 1786
iler chicken eding rals from several countries e
0 been evaluated in sfa’gmalmsraamg«ss oompamg diets ﬂg}gmm'mm““mw :ﬁ :g
With and without an enzyme supplement br ki 1595 e by Coon, 2007 d
° ‘bodyweight and fead conversion rafo. e Shtone e Sotaing 1.650 1850
T S v MG U e
T o H00GE" o Gl e 1850 1330
o - ety TR TG ILT SR mS o Cot 1.890 1280
S SRR R e e
A s e e T LT 0 T el ety 2 )
P ey Ry AR .,;,‘r;;r,jé':;zi‘ff: 17 s
AT ity e 152t
LA i ";‘:3‘27 aﬁm&%ﬁmm& G show 2 1502 1383
. MWMWM §gusto spplementation, an v 7 bedeight incresse 1.470 1.450
0 o O - 1470 12
o better reed conversion Eetoy sEwew Semee  Lp
. mpmemnigs | S R e o :
o 1.750 1.420
o EOE e Wl e bl e 1dat
o e ;Fm“:"'—‘;:‘k?;d R R
;;'mmm‘g'*m“““"“‘“‘ ME effects resuitsof Fsher and Wison (1978),fackson 130 13z
e i Sl o o e eyt 15%0 1870
..“‘ s of roller chicken penrlaplus - lfctof detaty ME vl n oAyttt i vl decacaseof 0088 2 ) 1810 1.830
SRR to Bemonerte (.
riormance of the dietary  whereby: bodywels omplex-supplemented diet versus the 1.450 1450
- R K —
i i 04 oy X
® Weta-analysis results m%ﬁ‘%&.;%%&d Conclusion 1.210 1220
i P ——
P HESRERRENE,  WEEMDASILn e e il
e, RRDMTERASI..  EEISTRAL. 1750 177
ctrycrude 5 compataors, et : j
oo e oplemenied 0S50 !’;.‘;;73.;'.%%‘%‘#&& mﬂ‘;"’w;‘!ﬁ'f..h“";ﬁ%“ﬁ“&"’f 1631 15585
(o) . = S It sy
s L Toan
indr el e 70 e
o [r—— %mmmmmm Enlprr by, <0a01
5o s O ket e gt o
o 3 e g ey Poectore, the 75 kal MEg pit s Zas.
2005 Foadsi eprted it permision fom Vo 1. o 45 Novernber 30, 2008, cakhum, metaboiizatle
I A T kbl aphs).
iCacA rorweroinn ralin mortathead ktad o d samarcion ratin ar adaain fenma waliee ccimated

3.09% less feed intake
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Supporting our commitment to sustainability

Feed enzymes: Sustainability impact SDGs KPI

13 erov
GHG emissions in metric tons of CO,

@ equivalent

Reduces greenhouse gas emissions
(CO,, CH,, N,0O)

1 4 LIFE 15 LIFE 12 55‘&%,"}%‘5..
Reduces nutrient emissions S . ADPRODICTION Digestibility rate; phosphorus and
(PO, NOy) © "* CO nitrogen reduction in manure

m Use of soybean meal and oil

15 oiin

Minimizes use of land, water and energy &

15 LIFE 12 RESPONSIBLE
ON LAND CONSUMPTION . . . . .
: " i Digestive system integrity and animal
Improves animal health and welfare & :
S performance improvement

7 PARTNERSHPS .
1 Fokeconss @)
s

MWL NG el SUSTAINABLE
DEVELOPMENT

o, ®

/e o] G<:ALS Alitech




Enzymes reduce the carbon footprint

Overall emissions improvements amongst different enzyme technologies

What does this mean for a one million bird production system?

Emissions reduction Phytase Allzyme Allzyme Allzyme
only Vegpro SSF Spectrum
Tons COze saved from baseline 25.9 447.9 515.8 660.3
Trans Atlantic flights (LHR - JFK) <4 -30 521 -600 767
Cars off road (UK) F%o—o -17 -293 -337 -431

NAlitech’







FUTURE-
FOCUSED

Alltech's feed enzymes are
Instrumental in helping
producers meet the global
demand for protein.
Together, we can optimize
animal health and
performance, farm
profitability and
environmental s
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