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Squeezing More out of Conventional, Alternative and Novel Protein Ingredients for Sustainable Animal Nutrition
a Commercial Animal Nutrition Practitioner’s Point of View
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FOR PROFITABLE AND SUSTAINABLE
ANIMAL PRODUCTION

NOVEL PROTEIN INGREDIENTS:
PROMISES AND CHALLENGES FROM
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OILSEEDS AND SOYBEAN FOR
PROFITABLE AND SUSTAINABLE
ANIMAL PROTEIN PRODUCTION
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MESSAGE
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PRECISSION ANIMAL NUTRITION FOR PROFITABLE

AND SUSTAINABLE ANIMAL PRODUCTION \

LUDPPOBbIE TEXHO/IOTUU KOPMJIEHUA KUBOTHbLIX ANA
NPUBLIIbHOIO U YCTOUYUBOIO XXUBOTHOBOACTBA

In modern animal production, nutrition is of primary importance
to optimize animal performance, profitability and sustainability.

| U.S. SOY for a growing world |
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QUANTIFYING BIOLOGY AND HEALTH STATUS OF ANIMALS

Determine & Adjust Requirements

SELECT NUTRIENT SOURCES

NUTRITIONIST’s TASKS IN
DEVELOPING AND MANAGING ||.

Ingredients & Feeding Program Options

All in All Out Flocks
=  Biosecurity Program
=  Separate sex feeding

POULTRY SWINE Ingredient Quality / Variability
FEED — — PRECISION FEEDING PROGRAMS =  Nutrient Digestibility/ Bioavailability/FA
INTAKE | Start- Grow — Finisher Start - Grow -Finisher . . = Anti-Nutritional Fact
: for profitable and sustainable nti-Nutritional Factors
Breeders / Layers LEEe . . u Maximum Inclusion Rates / FA
poultry and swine production _ : , ,
POULTRY SWINE =  Phase Feeding / Diet Nutrient Density
=  Price

ADG in Broilers ADG in Fattening 2o

Carcass Quality /Fat dps | Lean Growth Rates - ? ® ‘
m =  REARING PERIOD =  GESTATION | -
&= | Flock BW Uniformity = a2 : . FORMULATE FEEDS
= b al® i
= = LAYING PERIOD = LACTATION T - ’hﬁ '
: . . ' o
8 Eggs Mass an.d perHH | 21 daY litter weight @ % anal MAXIMIZE QUALITY CONTROL
= Feed / 100 chicks Weaning to Estrus st e ‘G\L'_ IN FEED MANUFACTURING
e Bodyweight at 175 days | (lactation weight loss) )

- = |Ingredient QC Program
o "':TC"'ERY R CAERY MONITOR MANAGEMENT, = Particle size
S 8 AROE N PERFORMANCE AND COSTS = Batching & Mixing
Hatchability Mortality /Morbidity = Pelleti
=  Compare to expected goals Sl - ‘
IMPROVE NON-NUTRITIONAL =  Accuracy of Nutrients in Final Diet
MANAGEMENT S
MINIMIZE FEED WASTAGE = Delivery

=  Feeding Management
=  Feeder Design & Adjustment

U.S. SOY for a growing world



ENERGY COMPONENTS REMEMBER :

generally derived from high content carbohydrates PROTEINS Animals require more
D ES I G N I N G (like corn and wheat) and fats fulfill vital tasks in the body including T —
building up muscle tissues and digesting food

MINERALS
fulfill vital tasks in the body including
building up bones, muscle and health

AND
MANUFACTURING
IDEAL FEED

COMPOUNDS

vitamins, trace minerals, enzymes, coloring agents

P R E c I S S O N that serve specific functions

NUTRITION\
COCTAB/IEHUE U
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ECONOMICAL
IMPORTANCE -
OF FEED ;
FOR
PROFITABLE
AND _
SUSTAINABLE . 31- 65%

AN I MAL BROILERS LAYERS PIGS DAIRY CARP and TROUT

PRODUCTION \

9KOHOMMUYECKAA SHARE (%) 93,0 - 95,0 22-4,4 2,0-3,0

SHAYMNMMOCTb KOPMOB

anAd I'IPMEbII'IbHOI'O n
YCTOUYUBOIO

HUBOTHOBOALTBA
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50 YEARS OF CONSTANT PERFORMANCES EVOLUTION FOR MODERN BROILER

FCR IMPROVEMENT

WEIGHT FOR AGE

45 grams Per year heavier

0,25 % Improvement year on year

Source: AVIAGEN, 2015



RELATIVE ECONOMIC
VALUE OF DIFFERENT
NUTRIENT GROUPS
CORN : SOY DIETS
FOR BROILERS

25 %
PROTEIN
(AMINO ACIDS)

"

i

3,5 %
MINERALS

About 25% of diet cost and 75% of decision-making

70 %
ENERGY

is related to meeting PROTEIN NEEDS

INGREDIENTS COST
SHARE IN BROILER
FEEDS
4 PHASES FEEDING
PROGRAM / CORN: SOY
DIETS EXAMPLE

RM Prices from Romania, week 23, 2016

Cost Share
%

Corn and Wheat 29,717

Vegetal Oil 11,908

INGREDIENTS

* Coccidiostat included

U.S. SOY for a growing world




OILSEEDS AND PROTEIN MEALS PRODUCTION
FOR PROFITABLE AND SUSTAINABLE

ANIMAL PROTEIN PRODUCTION\
MPOU3BOACTBO MAC/IUYHbIX CEMSAIH U BENIKOBbLIX LLIPOTOB
ANA NPUBbINIBHOIO U YCTOUYUBOIO NPOMU3BOACTBA
YUBOTHOIO BENKA

Competition between direct consumption of plant production and the feeding of livestock
is key to global food availability

U.S. SOY for a growing worlc
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OILSEEDS AND SOY WORLD IN A NUTSHELL - 2017

Copra 1%

Palm Kernel 3%
Cottonseed 8%

Peanut 8%

Sunflower 8% |-

Rapeseed 13%

Soybean
Rapeseed 74.0 Brazil 113.0
Sunflower 46.1 Argentina 47.0
Cottonseed 45.0 China 14.2
Peanut 445 India 9.5
Palm Kernel 18.6 Paraguay 9.2
Copra 55 Canada 8.0
Other 204
| Total | 3409
OILSEEDS PRODUCTION SOYBEAN PRODUCTION

Other 6%

Canada 2%
India 3%
Paraguay 3%
China 4%

Argentina 14% _

59% Soybean

35% United States

33% Brazil

340.9 " United States 1195

Other 6%
Canada 2%
India 3%
Paraguay 3% 35% United
China 4% SigiEs
Argentina 14% ‘I‘.,‘:, =
33% Brazil

United States 7 71 19.5 :

Brazil 113.0

Argentina 47.0
China 14.2

India 9.5

Paraguay 9.2
Canada 8.0

Other 204

. Total | 3409 |

SOYBEAN EXPORTS

U.S. SOY for a growing world
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GLOBAL MARKET SNAPSHOT 2017

WORLD PROTEIN MEAL CONSUMPTION GLOBAL FEED PRODUCTION GLOBAL SOYBEAN MEAL USE
332.1 MMT 1.093.458 MMT 214.216 MMT
2% Other
Peanut 2%

Palm Kernel 3%
Cottonseed 5%

Sunflower 6%

Rapeseed 12%
Broilers

34%

Broilers
29%

70% Soybeans

Sources: USDA, Feed International

U.S. SOY for a growing world



IT’S TIME TO
DO MORE
WITH LESS




= U.S. GRADES FOR SOYBEAN\

= COPTHOCTb COU NO CTAHOAPTAM CLUA Reference: www.nopa.org
GRADE U.S. No
GRADING FACTORS *
1 2 3 4
Minimum Test Weight (lbs/bushel) 56,0 54,0 52,0 49,0
Maximum Percentage Limits of
Damaged Kernels Heat (part of total)
0,2 0,5 1,0 3,0
Total 2,0 3,0 5,0 8,0
Foreign Material 1,0 2,0 3,0 5,0
Splits 10,0 20,0 30,0 40,0
Soybeans of other colors 1,0 2,0 5,0 10,0
Maximum Counts Limits of
Other materials 9 9 9 9
Animal filth 1 1 1 1
Castor beans 2 2 2 2
Crotalaria seeds 0 0 0 0
Glass 3 3 3 3
Stones 3 3 3 3
Unknown foreign substances 10 10 10 10

U.S. SOY for a growing world




VARIABILITY OF SBM BY ORIGIN : SBM QUALITY SURVEY IN ROMANIA 2013 - 2015\
BAPUABE/IbHOCTb KAYECTBA LLIPOTA MO NMPOUCXOM/AEHUIO:KAYECTBO COEBOTO LLIPOTA B PYMBbstHIAM B2018~20152016

2015 46.64 2.87 0.64 0.71 1.36 1.85 0.65 3.38 2.12 3.55 2.24 1.25 2.35

o

E 2014 4640 2.87 0.64 0.70 1.36 1.85 0.65 3.34 2.10 3.53 2.23 1.25 2.33
= Hom Val 2013 4641  2.87 0.64 0.71 1.36 1.84 0.64 3.35 2.09 3.52 2.22 1.24 2.33
S 2015 1.50 1.90 1.90 2.70 2.40 1.60 1.70 2.00 1.60 1.60 1.40 1.90 1.70

o 2014 1.52 1.47 1.33 2.57 1.87 1.20 1.28 2.10 1.67 1.66 1.41 1.55 2.04

2013 1.66 1.66 1.15 1.59 1.10 1.40 1.51 2.14 1.91 1.52 1.52 1.40 2.14

P Iy MET Cvs WM+C THR TRP ARG ILE LEU VAL HIS  PHE

2015 47.20 2.89 0.63 0.63 1.31 1.83 0.64 3.43 2.18 3.62 2.25 1.24 2.43
2014 47.41  2.88 0.63 0.70 1.34 1.84 0.64 3.44 2.14 3.60 2.23 1.26 2.41
= HighCP 2013 4749 290 0.63 0.71 1.34 1.84 0.64 3.45 2.15 3.59 2.24 1.27 241

ey 2015 1.95 2.26 2.35 4.46 3.06 2.19 2.38 2.50 3.51 2.72 2.57 2.57 3.60
2014 2.43 2.75 2.65 3.31 2.84 2.34 2.59 2.71 2.51 2.49 2.42 2.45 2.61
2013 2.68 2.90 2.77 3.01 2.85 2.47 2.53 2.86 2.76 2.70 2.59 2.68 2.95

2015 46.51 2.87 0.63 0.68 1.31 1.81 0.64 3.41 2.12 3.56 2.21 1.22 2.37

YEAR

Ccv

g 2014 46.87 2.97 0.65 0.73 1.38 1.84 0.65 3.45 2.11 3.56 2.21 1.25 2.36
> 2013 48.04 3.03 0.65 0.75 1.41 1.87 0.66 3.54 2.14 3.65 2.26 1.28 2.43
" Harvest var
= LowerCP 2015 1.25 1.05 1.59 1.47 0.76 1.10 1.56 1.47 1.42 1.40 1.36 1.64 1.27
" BetterAA 3 2014 2.16 2.02 1.54 2.74 2.17 2.19 1.54 2.61 2.37 2.25 2.26 2.40 2.54

2013 1.58 1.65 1.52 1.33 1.42 1.60 1.52 1.98 1.84 1.64 1.33 1.56 1.65

. i e e 4




EXAMPLE OF BROILER LEAST COSTS FORMULATION ANALYSIS:
SBM QUALITY DIFFERENTIATION

TRANSLATED IN TO EUROS
NPUMEP AHAIM3A COCTAB/IEHUA PELENTA A9 BPOUNEPOB NO HAUMEHbLLUMM 3ATPATAM
C YYETOM ANDDEPEHLUUALMU KAYECTBA COEBOTO LLUPOTA,
BbIPAXXEHHbIN B EBPO Courtesy: Evonik ® Romania, 2016

ARGENTINE vs BRAZIL

U.S.A vs BRAZIL

1,75 EUR/Ton 2,00 EUR/Ton
of SBM 47 % CP Standardized of SBM 47 % CP Standardized
calculation based on calculation based on
lysine, methionine, threonine and lysine, methionine, threonine and
tryptophan tryptophan

June 2016 market prices == June 2016 market prices

U.S. SOY for a growing world




SEARCHING FOR PROTEIN INGREDIENTS:

A LONG STANDING PROBLEM IN THE EU\

MOUCK BENTKOBbIX MHITPEOAUEHTOB: OABHAA
MPOBJIEMA B EC

The most important source of proteins for the EU livestock sector are the locally produced cereals
(40%) , while soybean meal ranks as the second protein source and is largely imported (66%)

U.S. SOY for a growing world



EU FEED INGREDIENTS CONSUMPTION (%) EVOLUTION\
3BO/IOLMUA NOTPEBJEHUA KOPMOBBIX UHIPEAWEHTOB B EC, %

INGREDIENTS / REFERENCE YEAR 1990
Cereals 32.0
Meals and Cakes 25.0
By Products (Food and Bioethanol) 15.0
Animal Meals 3.0
All Others 6.5
Minerals, Vitamins, Additives 2.0
Oils and Fats 2.0
Dried Forages 3.0
Pulses 5.0
Dairy Products 1.0
Tapioca 5.5

= Cereals and oil meals are the main categories of raw materials.

= The EU livestock is using 60 % of the EU produced cereals.
= Most of the protein raw materials are imported

-
.

2005
47.0
27.0
12.5

0.0
4.5
3.0
1.5
1.5
1.5
1.0
0.5

-_
’h

2014
48.0
27.5
11.5

0.0
4.5
3.0
2.0
1.5
1.0
1.0
0.0

U.S. SOY for a growing world

2017

50.0
26.5
11.0 §
0.00 §
4.0
3.5
2.0
1.5
1.0 &
0.5
0.0

€ @




EU HEAVILY DEPENDENT ON IMPORTED PROTEIN\
EC CUIbHO 3ABMCUT OT UMMOPTHOTIO NPOTEMHA

CONTRIBUTION OF DIFFERENT CATEGORIES OF FEED EU 28 SOYBEAN and SOYBEAN MEAL
MATERIALS TO PROTEIN SUPPLY AND LEVEL OF EU IMPORTS AND DOMESTIC PRODUCTION
DEPENDENCY 35 MMT / YEAR

Produced from EU

128 soybeans: 0.8 MMT
==l |

gg ] Produced .

604 from

50 - imported

40 l soybeans

30 - 11.5 MMT

20 - |

101

0- \ Imported

Cereals Oilseeds Pulses Soybean Rapeseed Sunﬂower Feed Other
) kmea S meal meal ) materlals co-products soybean meal
24.1 MMT

in %

food and

Crops Ollseed meals a“'“"al biofuels
origin industry

B Self sufficiency B Protein supply (percentage of total proteins)

EU cereals are the most important source of proteins
for the EU livestock sector, while soybean meal
ranking second is imported to its large majority.

400,000 ha soya EU grown today only represents
around 3% of what EU needs

U.S. SOY for a growing world



EU-28 BALANCE SHEET FOR PROTEIN RICH FEED MATERIALS IN 2016/17
BAJIAHC NICTOYHMKOB KOPMOBOIO BE/IKA B EC-28 B 2016\17

FEED EU TOTAL USE EU FEED USE OF EU ORIGIN SELF
MATERIALS (MMT PROTEINS) (MMT PROTEINS) SUFFICENCY (%)
94

Wheat 5.76

Barley 4.12 4.12 100
Corn 4.22 3.24 77
Oilseeds 0.5 0.5 100
Pulses 0.77 0.71 92
Total 18.3 16.6 91
Soybean Meal 13.37 0.67 5
Rapeseed Meal 4.36 3.43 79
FOEEROBUCIS Sunflower Meal 2.43 1.02 42
Total 25.57 9.77 38
Fishmeal 0.36 0.31 86
OTHER Skimmed Milk Powder 0.06 0.06 100
Total 0.92 0.86 93

U.S. SOY for a growing world




ALTERNATIVE PROTEIN INGREDIENTS
FOR ANIMAL NUTRITION \
ANNbTEPHATUBHDbIE BEZIKOBbIE UHITPEOAUEHTbI B MUTAHUU
KNUBOTHDbIX

Available as Another Possibility or Choice
Major Advantages and Challenges when Using Soy Alternative Vegetal Proteins Ingredients

U.S. SOY for a growing world
l1



UNDERSTANDING THE MAJOR CHALLENGES
WHEN USING ALTERNATIVE INGREDIENTS

REDUCE

FEED COST MAINTAIN ANIMAL’s WITHOUT REDUCING
PERFORMANCES PRODUCT QUALITY AND VALUE

BRINGS INCREASED RISKS BUT AVAILABILITY and LACK OF VOLUME IS A
NEED TO COMPETE ALSO INCREASED REWARDS DISATVANTAGE FOR LARGE USERS

ECONOMICALLY WHEN MARKETS ARE RIGHT

U.S. SOY for a growing world




POTENTIAL SUPPLIERS and ALTERNATIVE INGREDIENTS\
MOTEHLMA/IbHBIE NOCTABLLWKN U AJIBTEPHATUBHbIE MHTPEQUEHTDI

MILLING INDUSTRY BREWERY INDUSTRY

Bran Products: Beer by-products Rapeseed
Wheat, Corn, Rice Yeast by-products Sunflower
OILSEEDS CRUSHING
Corn Bran DDGS Soap Stocks
Corn Gluten Meal Glutenol Soy Hulls
SUGAR INDUSTRY LEGUMINOUS NOVEL INGREDIENTS
Molasses Lupins Fermented, Enzymes
Sugar Beet Pulp Faba Insects

M\ o o Ul N BN U.S. SOY for a growing world
N | & __‘ o - -



CHEMICAL COMPOSITION OF SEEDS
PROCESSED AS ALTERNATIVE PROTEIN INGREDIENTS

RAPESEED SUNFLOWER LUPINS
92,0-94,0 88,0-90,0 81,8 - 84,99
20,5-23,3 19,6 - 23,5 25,5-37,17
35,0 -45,0 44,0 - 45,5 4,24 - 9,80
12,5-14,5 22,5-24,1 11,52 - 15,93
4,1-4,3 3,7-3,8 2,61-3,81

Component
Dry Matter (%)
Crude Protein (%)

Crude Fat (%)
Crude Fiber (%)
Crude Ash (%)

U.S. SOY for a growing world




PROCESSING TO REDUCE ANFs CONCENTRATION

TO ZERO OR BELOW CRITICAL LEVELS\
NMEPEPABOTKA ANA CHUKEHNA KOHLUEHTPALUUU AN A0 HYNA UTU
HUXXE KPUTUYMECKOIO YPOBHA

ALKALOIDS

PROTEASE INHIBITORS
Heat Treatment
Fermentation

Dehulling Hydration

.~ SAPONINS N GLUCOSINOLATES

Alcohol Extraction

Heat Treatment
Fermentation Heat Treatment

COMPOUNDS
Genetic selection Heat Treatment Ethanol/Aqueous extraction




: Crude Protein Crude Fat Crude Fiber ME Kcal/Kg
KEY Ingredient
POULTRY SWINE

COMPONENTS Cwe am sm w0
and S w0 a0 e | a0 s

METABOLIZABLE | RAPESEED MEAL 34,0 2,20 12,40 ' 1.700 2.550
ENERGY | summowanmen. 200 % 0 1he e
OILSEEDS AND LUPIN SEEDS 32,0 5,20 15,00 ! 1.870 3.080
LUPIN MEALS LUPIN MEAL 40,0 6,00 8,70 1  2.040% 2.720
Y T RSM SFM 46 LPM
Total| P S |Total | P S |Total | P S
AMINO ACIDS
TOTAL AND Lysine 1,81| 80 | 74 | 1,48 |87 | 79 | 1,66 | 87 | 88

068 84 ( 81 | 093 |92 | 8 | 0,21 | 89 82
212 73 | 71 | 1,58 (| 82 | 80 | 1,20 | 83 86
046 | 80 | 71 | 0,62 | 87 | 83 | 0,26 | 82 87
2,12 94 | 84 | 4,14 | 93 | 92 |10,96*% 91 95

Methionine

DIGESTIBILITY | [11reonine
COEFFICIENTS | |Tryptophan

Arginine

T ™M AT L . W N " U.S.SO0¥Y for a growing world



RAPESEED and CANOLA MEAL AS ALTERNATIVE TO SBM\
¢ PAMCOBbIU WWPOT KAK ANLTEPHATUBA COEBOMY LUPOTY

LOWER
METABOLISABLE ENERGY
1.700 Kcal Poultry
2.550 Kcal Swine

HIGH
GLUCOSINOLATES CONTENT
Canola = less than 30 umol/g

5 to 8 % LOWER
DIGESTIBLE AMINO ACIDS

HIGHER
FIBER CONTENT
12,0 % Crude Fiber

Rapeseed = 50-100 umol/g 28,9% ADF
HIGHER METHIONINE HIGH
BUT LOWER DIGEST LYSINE SULPHUR CONTENT

RAPESEED MEAL
2-3% IN STARTER
UPTO 5% IN
GROWER AND FINISHER

N

CANOLA MEAL
LIMIT INCLUSION TO NO MORE
THAN 25-50%
OF SOYBEAN MEAL LEVELS

T N S

KNOW THE VARIETY
OF ORIGIN
BEFORE PURCHASING
AND USING

U.S. SOY for a growing world |
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LOWER
METABOLIZABLE ENERGY

E TO SBM\ noaco

DOUBLEDERHULLED SUNFLOWER MEAL
JIHEYHbIA WWPOT

HIGHER

FIBER CONTENT

CHLOROGENIC
COMPOUNDS

HIGHER METHIONINE
BUT LOWER LYSINE CONTENT

&

->

SHOULD

SOMETIME
THE PRODUCT '
BE RANCID @

A / A

HIGH
ARGININE CONTENT

BULKINESS / FLOWABILITY
OF THE PRODUCT

DOUBLE DEHULLED
SUNFLOWER MEAL
LIMIT INCLUSION TO
NO MORE THAN 10 %

CONSTANTLY MONITOR
THE QUALITY
FOR POSSIBLE
ADULTERATION

. 4 _ i
M

U.S. SOY for a growing world




“= ALTERNATIVE TO SBM\ CEMEHA NOMWHA Y NIOMUHOBbINA

LHPOT KAK-AABFEPHATUBA CLU
LOWER HIGHER HIGH
METABOLISABLE ENERGY FIBER CONTENT ARGININE CONTENT
ALKALOIDS LEVEL LOWEST METHIONINE HIGH MANGANESE CONTENT
SHOULD BE BELOW 0.28 g/kg AND LOWER LYSINE CONTENT 364 to 3.375 PPM (L.Albus)
CONSISTENCY LIMIT INCLUSION USE PECTINASES ENZYMES
OF THE PRODUCT to no more than TO REDUCE VISCOSITY
AND 5 for LUPINS WHOLE AND
CONSTANT SUPPLY 10 for LUPINS MEAL IMPROVE NSP UTILISATION

‘e,, "_’1-.9 - ¥ /



NOVEL PROTEIN INGREDIENTS\
HOBbIE BEJIKOBbIE UHTPEAUEHTDI

Ingredients never used before
Promises and Challenges from Next Generation Raw Materials

Y U.S. SOY for a growing world
o N
i



NOVEL FEED INGREDIENTS

are feeds that might not approved as livestock feed in a country and/or contain a novel trait

MICROBIAL PRODUCTS PRODUCTS AND INGREDIENTS PLANTS WITH
Fermentation products BY-PRODUCTS WITH NO HISTORY NOVEL TRAITS
such yeasts, OF BIOTECHNOLOGY OF USE AS FEED New soy, rapeseed
silage inoculants Enzymes, SCP, Insects, new by products and corn varieties
commercial amino acids etc from food industry

U.S. SOY for a growing world




NEW TECHNOLOGIES FOR NOVEL FEED INGREDIENTS

PRODUCTION EXAMPLES:

BIOTECHOLOGY TO PRODUCE NEW FERMENTATION PROCESS

NEW PROTEIN
FROM YEAST
FERMENTATION

NOVEL MICROBIAL FA: TO REDUCE OR ELIMINATE ANFs :
NEW GLUCANASE ENZYME FERMENTED SBM
ASPERGILLUS ORYZAE Ui
strain developed by mutagenesis | .,, g
or by recombinant DNA (rDNA)
techniques

Un
m

Crude Protein (%) 34,5

Soluble Protein(%) 20 24 33

Peptides (<15KD) 5 35 63

Tis (mg/g) 3,5 0,17 0,65
New GLUCANASE Sucrose (g/100 g) 7,8

Stachyose(g/100 g) 5,2

Raffinose (g/100 g) 52

PROPLEX DY YEAST PRODUCT

COMPONETS %

Moisture 6-10
Crude Protein 35-65
Lipids 2-10
Carbohydrates 10 - 90
Crude Ash 2-10

' U.S. SOY for a growing world



Waste
Insects can feed on leftover food, grains
discarded by distilleries, or even manure.

FARMING INSECTS
AS ALTERNATIVE
PROTEIN SOURCE

FOR ANIMAL FEED

0il
Insect oil could replace fish oil
or soy oil in animal feed.

Meal

Insect meal could replace
fish meal or soy meal.

S . ; 5y /'i;:'\—\
8 I3 ) \ ) 1\'/
% ) s . A LN
i AR SOPIA N
S o YR )
i N > an
LT Py { -
S ae
o / \ eggs developinto larvae. —l S
= L ome of are allo 0
row into flies to ore eggs.
Flies
Adult flies are kept in a room;
their eggs are collected. A

SPECIFICATIONS BSF LARVE MEAL HOUSEFLY MAGGOT MEAL SBM 48

Dry matter % 91.30 92.40 88.00

Crude Protein % 38.44 46.57 47.50

CO M PA R | SO N O F , Crude Fiber % 6.39 5.27 3.20

). Crude Fat (EE) % 23.74 17.46 1.90

IN S ECT MEA LS Crude Ash % 18.81 9.33 6.20

Gross Energy Kcal/Kg 4.822 5.057 4,180

AS ALTE R NATIVE Amino Acids BSF LARVE MEAL HOUSEFLY MAGGOT MEAL SBM 48

Lysine % 6.60 5.50 2.99
SO U RC ES TO Methionine %? 2.10 2.00 0.71
Cysteine % 0.10 0.40 0.69
SOY B EA N M EA L Threonine °; 3.70 3.20 1.92
Tryptophan % 0.50 0.35 0.64
Arginine % 5.60 4.90 3.49

Valine % 8.20 4.20 2.26
. v = U.S. SOY for a growing world




PLANTS WITH NOVEL TRAITS

RAPESEED, CORN AND SOY VARIETIES\

PACTEHMA C HOBbIMW CBOUCTBAMM - COPTA PAMNCA, KYKYPY3bl 1 COU

PROPOUND NEXT GENERATION DROUGHT AND SALT TOLERANT
CANOLA MEAL WAXY CORN SOYBEAN
No. 2 Yellow Dent Corn Waxy Corn
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KEY TAKE AWAY MESSAGES
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Our mission is to make a profit

& U.S. SOY for a growing world



TAKE AWAY MESSAGES

GOLD ALTERNATIVE NOVEL
STANDARD SOY INGREDIENTS INGREDIENTS
SOY REMAINS THE BETTER NUTRITIONAL AVAILABLE AS A INVESTMENT IN
GOLD STANDARD OF VALUE FOR POULTRY POSSIBILITY OR CHOICE FUTURE AND
VEGELTAL PROTEINS IN AND SWINE
’ AND NEED TO COMPETE SUSTAINABLE
ANIMAL NUTRITION SUSTAINABLE AND ECONOMICALLY LIVESTOCK

RELIABLE SUPPLY PRODUCTION



USSEC,

U.S. SOYBEAN EXPORT COUNCIL

THANK YOU !
CNACUBO 3A BALLE BHUMAHMUE !

lani Adrian CHIHAIA
contact: ichihaia@ct.ussec.org
cia@feedinfo.ro

While the U.S. Soybean Export Council {USSEC) does not guarantee the forecasts or statements of USSEC Staff or Contractors, we have taken care in selecting
them to represent our organization. We believe they are knowledgezble and their presentations and opinions will provide listeners with detziled information and
valuable insights into the U.S. Soy and U.S. Ag Industry. We welcome further questions and always encourage listeners to seek 3 wide array of opinions before
making any financdial decizions based on the information presentad. Accordingly, USSEC will not accept any lizbility stemming from the information contzined in
this presentation.




