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Feed Ingredients and Nutrients NOVUS
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* Feeds are mainly composed of:
— Carbohydrates
— Proteins
— Fats
— Minerals
— Vitamins
— Feed Additives




Protein as 2nd most expensive component of feed NONAVRY
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Ingredients for STD4 /002 - ||Brailer Ross Grower ] .
) On a typical broiler feed,
Solution i
M arne Amount & Price | * M irimLim b aimum prOteI nsou rC_eS are_
- ET 500 around 30% inclusion to
Soya bean meal 46 28.13 BE7.00 meet amino acid
ICE bran . . l2.00 .
T BIDE & e FS 5.00 319.00 5.00 requirements.
Full fat zopa extruded B 5.00 B38.00 5.00 5.00
Crude Palm of 433 3500 E.00 Nutrient Composition
b onocalcium phosphate 1.46 4,73.00 = Energy Protein H Others
Calciurn carbonate fine 1.19 21.00 _ o ) )
MHA 038 2 400,00 050 M Trace Minerals B Vitamins B Amino Acid
Salt 0.3 78.00
L-Lysine Cl 0.30 1,600.00 050
Choline chlonde B0 019 2.100.00
L-Threonine 01z 2.260.00 050
tineral poultry 0.10 535.00 .10 0.10
Yitamine poutry 0.05 f,350.00 0.05 0.05
L aline 0.0 5,600.00 0,20
Corn Gluten Meal B0 200,00 2.00
teat and bone meal B0 B38.00 A.00

Poultry ME: 3000 kcal; Dig Lys: 1.15%; *Current Ingredient prices were converted from IDR to USD 3



Challenge of Protein Sources in Relation to Digestibility

industrial AA
corn
SBM 46
wheat
fish meal 70
sunflower 28 or 34
SBM 44
rape meal 34
Barley
peanut meal 49
wheat bran
MBM 55
cotton seed meal
PBPM 58
feather meal

50%

Average Digestibility of Amino Acids

55% 60% 65% 70% 75% 80% 85% 90% 95% 100%

Based on INRA 2002 / Rhone Poulenc 1996
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What Is the negative effect of
undigested protein in poultry?
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C h al I e n g e Of U n d i g eSted P rOte i n SOLUTIONS SERVICE SUSTAINABILITY™

\ ' Fermentation

Undigested e metabolites
proteins [ Fermentation .

Intestinal lesions
Inflammation
Diarrhea/Wet Droppings
Morbidity

Pathogenic i+ Growth depression

bacteria Mortality

o
— oy,
' £
.
=
—

n

;

e
&)
s

UJC":?'D UJ



Quality of Protein Source: Many SBMs Have NOVUS

ngh TrypSIn Inhlbltor Level SOLUTIONS SERVICE  SUSTAINABILITY™

Traditional SBM

Tl Distribution by Country

Argentina (N=8) — H | (@3 —— CDE
Belgium (N=5) - ——I—<% ABCD o} o <«—Outlier
Brazil (N=146) -| © o | —O | E— | B _
_ O  <«—Outlier
China (N=5) — —&>—1 CDE
Colombia (N=14) - ———R>—3+——ABCD
=7) — ABCD
France (N=7) | 2 ! Whisker: largest
Germany (N=7) — o GHA " value within
Indian (N=4) - H— I ABCDE 1.5*IQR from Q3
E ltaly (N=10) — 1 > H- DE
=
8 Korea (N=1) - <$DE ABCDE «—Q3 (75t %)
P N=2) - | 2 |
_a.rag_uay (N=2) Interquartile O<+—Mean
Philippines (N=4) - H=BbH E
range (IQR) _
Poland (N=5) - —=<3BCDE o <+«—Median
South Africa (N=7) — H——T=>1——4AB <«Q1 (251 %)
Spain (N=9) - — @ I } | CDE J .
Thailand (N=13) - ———=x>—+—}——BCDE ‘—Xg:fs‘fs;ue
USA (N=17) o —mro——{+— CDE within 1.5*1QR
from Q1
Ukraine (N=2) - =IBEDE ome
I | | | |
1 2 3 4 5 6 )
O  <«—Ouitlier
TI 7
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How poor quality Soy Bean Meal
affect performance of broilers?



How trypsin inhibitors in soy bean meal affect

performance of swine and poultry?

Trypsin inhibitors; a protein that mostly found In
leguminous seeds and inhibit activity of trypsin in GIT

« Causes of hypertrophy of pancreas

* Reduces protein and amino acids digestibility (4-6%)
* Reduces energy utilization (3-4%)

* Increase mucus production (2%)

* Interfere normal gut microbiota

* Increase incidence of necrotic lesions

Over all gut health implications




High Trypsin Inhibitors in SBM reduce NOVUS

am i n O aC i d d i g eSti b i I ity SOLUTIONS SERVICE SUSTAINABILITY™

25% inclusion of full-fat extruded soybean
gg -~ varying in Tllevel, corn-SBM diets

86 - 1 T1=4.08 mg/g in soy products
Higher Tl values 84 - B Tl = 5.79 mg/g in soy products B

in soy products 82 - R [
result in lower
AA digestibility

78 -
76 -
74 -
72 -

Basal AA AID, %

Cys Thr Gly Ser Val Asp Ala Phe Pro Leu His lle Met Glu Lys Arg 10



Undigested Protein and Poor Quality SBM

Impacts Gut Health

The gut is responsible for the digestion and absorption of nutrients.

Y/

If gut function is impaired, digestion and absorption of feed will be
reduced and bird performance and welfare will be compromised.

11
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What technology can be applied to
mitigate the effect of undigested
protein and poor quality SBM to

maximize protein value?



Common Enzymes in Feed NOVUS
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g Few
Anti
nutritional - CP/AA
factor
g Teceminerals

_

npiex strucrure ECRIARS
Complex structure CP/AA

| Phyese el BiNieSENY

Non starch
_ polisaccharides [l
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Protease Enzyme: The Future Is Now

NOVUS
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Undigested |

CP/AA-Energy

= Gut health factor
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Background on Proteases NOVUS
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 Industrial enzyme market is about $2.5-3 billion per year
— enzymes used in food processing ($800 million)
— enzymes for animal feed ($400 million)
— nonfood/feed enzyme applications ($1.4-1.7 billion)

* Proteases --- about 60% of the total enzyme market ($1.5—-1.8 B/year)
« Alkaline Proteases: with approximately $1 billion per year (mostly use in

detergent)
Examples of Alkaline Proteases Cleavage site (C-terminal)
Chymotrypsin Aromatic residues — Tyr, Trp, Phe
Trypsin Basic residues — Lys, Arg

Comprehensive Biotechnology, 3rd edition, Volume 3, 2011 15
https://doi.org/10.1016/B978-0-444-64046-8.00187-7



Protease Enzyme: The Future Is Now

NOVUS
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Protein/AA
m Digestible m Undigestible

Protein/AA
m Digestible m Cibenza DP100 = Undigestible

With increasing
price of SBM, itis
Important to
maximize the
value of protein
for poultry
production.
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Protease Improve Digestion of Amino Acids NOVUS
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Figure 2. Increase in Digestibility of Corn and Soybean Meal with use of CIBENZA® DP100

Corn Soybean Meal
. 1001
. #’? 000058 *P<0.006
95+
P3 S 901
a =)
7] 7]
85
0
len Lys Met M+C Thr Trp Phe Val lew lys Met M+C Thr Trp Phe Val
" Control M CIBENZA DP100 I Control M CIBENZA DP100

Protease can increase dig. amino acids and energy of feedstuffs
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Protease Cibenza DP100 digest the trypsin NOVUS

and ChymOtrypSIn Inhlbltors In SBM SOLUTIONS SERVICE SUSTAINABILITY™
Bowman-Birk Kunlt_z
Trypsin/Chymotrypsin Try_pg.m
Inhibitor Inhibitor
S S
Q —
o o
a) . g
+ >
- £ g 2 T =5 &
X = Z — fra} )
S L @ouw T Qu 2
i O n O 7]
S 3 < d > o 3 @
- = - A 33 KDa m
24 KDa Wi 24 KDa s
17 KDa . 17 KDa * —
11 KDa = = 11 KDa g
18




Proteases can support to address common NOVUS
problems during Early Broiler Stage

Immature digestive system and less
secretion of digestive enzymes

Higher incidence of microbial fermentation
In hind gut which leads to increase in
pathogen production

Higher susceptibility to anti-nutritional
factors and lower nutrient digestibility




Supporting trials for Protease Cibenza DP100 NOVUS

on Gut Health Benefits
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* Modify gut microbiota, prevent dysbacteriosis

— Reduce ileal Clostridium perfringens

* F.Yan, J. Dibner, C. D. Knight, M. Vazquez-Anon, N. Odetallah,
and S. Carter, 2011. Effect of dietary protein and protease
supplementation on performance and gut health of broiler chicks.
Abstract 57. PSA-AAAP Joint Annual Meeting, July 16-19, 2011,
St. Louis, Missouri. Poult. Sci. 90 (E-Suppl. 1): 19

* F.Yan,J. J. Dibner, C. D. Knight, and M. Vazquez, 2017. Effect of
carbohydrase and protease on growth performance and gut health
of young broilers fed diets containing rye, wheat, and feather
meal. Poultry Science. 96: 817-828.
http://dx.doi.org/10.3382/ps/pew300

— Increase gut microbiota species diversity

* F.Yan,J. Chen, J. Escobar, C. Foran, T. Wineman, C. Atwell,
and M. Vazquez-Anon, 2016. Effect of protease on growth
performance, intestinal morphology, gut barrier function, and gut
microbiota of broilers. Abstract 0278. The XXV World’s Poultry
Congress, September 5-9, 2016. Beijing, China

— Reduce ileum and colon E. coli
« Taiwan study

— Increase ceca lactic acid bacterial
« Taiwan study

— Decrease ceca VFA
« Taiwan study

* Improve gut morphology: 1 V/C ratio; better villus tip
integrity

H. Wang, Y. Guo, and J. Shih, 2008. Effects of dietary
supplementation of keratinase on growth performance, nitrogen
retention and intestinal morphology of broiler chickens fed diets with
soybean and cottonseed meals. Animal Feed Science and
Technology, 140: 376-384

Effects of Xylanase and Protease on Gut Health and Growth
Performance of Newly Hatched Broiler Chickens. HERCHLER,
MARISSA M.S. thesis, North Carolina State University

« Improve barrier function, reduce acute phase protein

F. Yan, J. Dibner, C. D. Knight, M. Vazquez-Anon, N. Odetallah, and
S. Carter, 2011. Effect of dietary protein and protease
supplementation on performance and gut health of broiler chicks.
Abstract 57. PSA-AAAP Joint Annual Meeting, July 16-19, 2011, St.
Louis, Missouri. Poult. Sci. 90 (E-Suppl. 1): 19

* Reduce digesta viscosity

F. Yan Poultry Science paper above. Poultry Science.
http://dx.doi.org/10.3382/ps/pew300

Effects of Xylanase and Protease on Gut Health and Growth Performance
of Newly Hatched Broiler Chickens. HERCHLER, MARISSA M.S. thesis,
North Carolina State University

20



Supporting trials for Protease Cibenza DP100 NOVUS
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* Reduce inflammation - decrease IL-10, IL-1B

— Effect of protease and bacitracin methylene disalicylate on growth performance, gut morphology, and gut barrier function of broilers.
Abstract T162. International Poultry Scientific Forum , Atlanta Georgia January 25-26, 2016 (IL-1 B)

— BOOIFY016026 (IL-10)

» Alleviate oxidative stress -reduce serum and ileum MDA and ileum protein carbonyl

— Effects of Xylanase and Protease on Gut Health and Growth Performance of Newly Hatched Broiler Chickens. HERCHLER, MARISSA M.S. thesis,
North Carolina State University

« Decrease excreta and ceca ammonia
— Taiwan study

« Aside from scientific research and studies, numerous field trials and testimonials supporting
the improvement in growth performance and uniformity of the flock with the use of protease
Cibenza DP100.
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The value of all enzymes is ... NQV US
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3= Brill Formulation Optimization : APEC 2017

File Edt Beports Systerm Cusztom Help

| B L & | Professional Nutitiorist | || (7| o 4 5 & s @ ¥
|Ingredients for STD14 /002 j|Bru:uiIer Rozs Grower
Salution Previous
Code M arne Arnount % Frice | * birimurn b &irnirn S olution
b E1003 Corm 44 72 A05.00 42 44
| Sopa bean meal 46 26.58 RE7.00 2813
| ||20m Rice bran f a.00 262.00 a.00 a.00
| ||2006 Corm DD Gz medium f a.00 A19.00 a.00 a.00
| JFom Full fat sopa extruded R.00 E33.00 R.00 R.00 R.O0
| [j50m Crude Palm oil 354 B38.00 .00 433
| ||7o03 konocalzium phozphate 1.47 473.00 1.46
| |[7om Calziumn carbonate fine 1.20 21.00 1.19
| ||5003 kAHA, 036 2,400.00 050 n3a
| ||7005 Salt 031 Fa.00 031
| ) L-Lyzine Cl 029 1.600.00 050 030
| ||7005 Chaline chlorde B0 025 2,100.00 019
| ||500& L-Threonine 010 2,260.00 050 niz
| ||3002 Mireral poultny 010 535.00 IR ] IR ] (IR ]
= "itamine poutry 0.05 250,00 0.05 0.05 005
| ||9030 DPF100 Broiler 260g |f| 003 15,000.00 oz
| ||2007 Corn Gluten beal BOZ a00.00 200
| |[400z Meat and bone meal 503 £38.00 a.00
| ||s007 L-Tryptophane 9,800.00 Q.30
| ||E003 L aline 5.600.00 030 0.01
||| Towin Binder 4,000.00 IR 1]
| ||3102 kald Inhibitar 1.920.00 0o
| ||9103 Anti-oxidant 1.500.00 Q.01
Poultry ME: 3000 kcal; Dig Lys: 1.15% $3.2€_3 savings/ton of
a typical grower feed
<] |

1000.00 |1 Poultry

j | Feasible

//f_\\Y///T 1.00 | 417.33 | 5.95

| 423,85 | 42713 | -3.28 | 417.89 | 5.95

Formulation Savings using
Protease Cibenza DP100 —
Reducing Feed Cost

« Use of matrix values (based on

Improving protein digestibility
studies)

« Can maximize use of alternative

ingredients (+ 2-3% more of less
digestible ingredients)

23



Unique Protease Feed Enzymes NOVUS
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CIBENZA

DP100 *

Broad spectrum serine 600,000 1U/g Intrinsically

rotease from Bacillus et
P licheniformis protease activity heat-stable

Effective in
hydrolyzing:
Complements Provides healthy gut - Protein from both plant and

endogenous enzymes for young animals animal origin
 Anti-nutritional factors

(i.e. trypsin inhibitor)

24



Benefits of Protease CIBENZA DP100 NOVUS
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* Balances gut microbiota
Improves — Improves gut morphology

gut — Reduces C. perfringens population
health :
in the gut

— Reduces anti-inflammatory

Hiyero yzes response in birds

trypsin
inhibitors * Improves over-all profitability

Improves over- — Formulation savings
all profitability

of the farm — Flexibility in use of alternative
ingredients
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Message NOAAUN

* Poor soy bean meal quality may affect performance of poultry production.
« Undigested Protein can have negative impact on growth performance of flock.

« Technology and years of research on protease can help reduce the impact of
high ingredient prices on poultry cultivation.

« Use of Protease: #TheFuturelsNow.
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Connect with us NOMNVAUNY
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Bl e | .
@ www.novusint.com s Linkedin
] » - Nowvus International, Inc

Facebook _
@novusint e ,-;. Nowvus International Inc

Ermin.Magtagnob@novusint.com
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