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World Protein Meal Production 2010
2010FHFRDEBERASI-IERE
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Total 260 Million Metric Tons

Source USDA
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World Production of Soybean Meal 2010

2010 HRDOKEI-IEE
(MT 000)
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U.S. Soybean Crush xEoxsim
1984 - 2011e
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Soybean Ol

U.S. Soybeans and Soy Products
Exports 2010

$1.60

Billion Dollars

7%

Soybean Meal

$23.7 Billion Dollars

Source USDA
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US Soybean Meal Exports 2010

Source USDA 2010$*wx— E_meﬂj
Total $3,103 Million Dollars

All Others
$1,174
38% Canada

Mexico

$344
11%
Poland
$100
3%
Philippines
$256
Guatemala 8%
$106
4% Venezuela
Vietnam $217
4% Japan Dom. Republic $164

$126 $145 5%
4% 5%
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U.S. Soybean Meal Used by Livestock 2010
2010 RKEOKREI-IIORBANOER

Total 25 MMT

Petfood Other

Dairy

Poultry
12
/48%
Beef
3

Based in industry estimates, USB 2008 and USDA
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Quality of Raw Materials In

Animal Nutrition
FERECHIIRHOME
# High quality raw materials are often short supply
SmBDREMILUIELIEHETEIZTE D
# Low priced protein sources:

EMEOEBREIR
# Low quality proteins ERBENEHLE
# Reduced nutrient levels FEKEHIELE D

# Reduced nutrient bioavailability E&BBZzDN\AAT7RAL 5
EVT4MNMELED

# Questionable quality of animal feed ZR&ZfA¥ELTRE
ICE@ENHD LD
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Value of Soybean Meal
X 3- Lol

Soybean meal is the largest produced oilseed meal in the world
REZ—J)VEFHATRILZCEESNTVWSHEREFI—ILTHDS
Quality control and product specifications are critical
MBI FPO—ILRUVEMDARY VFEETHD
Responsible for more than 75% of amino acids’ requirements in
animal nutrition

REREBICBITAT7 I/ BLESDTS%LULZHIETED
ASA-IM — USSEC has conducted numerous feeding trials around the
world working with private and independent consultants and research
centers, involving poultry, swine, cattle and aquaculture
ASA-IM — USSEC [ZRBIOMII Lf-a P2 Y OBV A—EBAL
T, HEPTHE. K. 4. KEEBORABTHABRZHZToTWS
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Soy Products Tested 2000 - 2011*
2000-20114E(CTA FLE R E 8 &

Otg8ers SBM
61
0
30% 48%

Fermented
SBM
8 FFSBM

6% 20 * Aquaculture research not included.

16%
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Analysis Performed
BRelva ki

Amino Acids ... Energy
17% Digestibility 1304
| 3%

rypsin Inhibitors

U.S. Vs Other 3%
Origins
9% 3%
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Current Research Related to

Soybean Meal
AEI—JUCBHUCIREITO TSR
# Total amino acids in soybeans and SBM
RKERUVRESI—ILDT I/ HBOE=E
# Digestible amino acids ®IEt7 = / B
#® Phosphorus 1>
@ Energy T xiL¥—
® Fiber f#t
# Protein Dispersibility Index =Z@&E/astissk PDI
# Protein Quality ZEBBEORE

Vs r g ) |
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Standardized lleal Digestible CP and Amino Acid Values
AR HIEEER EE 7S/ BIRE(E

Massey University, NZ — R. Ravindran, Ph.D. , 2011

Origin C.P. Crude Lys | M+C
(%) |Fiber %)z | () | (%) (%) (%) (%) (%)

Argentina  39.1
(45.8)

Brazil 39.1 38 257 107 146 302 184 1.87
(45.8)

India 37.4 56 244 098 135 295 184 1.88
(45.5)

USA 41.1 38 281 122 153 314 198 211
(47.6)

(#) = As s basis

@There are major differences in values of SBMs from other origins when
compared to U.S. dehulled SBM REET/N\LKEI—)LELEER L THEE
@kﬂ:-kl@ﬁﬁ(&mft%& NHd | ‘
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Comparison of Standardized lleal Amino Acid Digestibility %

[BIR5% 7<) ERAREESH 1L 3R (%) DLELER
Massey University, New Zealand — R. Ravindran, Ph.D., 2011
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Economical Efficiency of SBMs in Broilers

TOM5—EHBITBREI-IDFEFE
Konkuk University, Seoul, Korea - Chang Won Kang, Ph.D. 2007

Nutritional Item U.S. Dehulled | Argentina Non- India Non-
SBM dehulled SBM dehulled SBM

Crude Protein 48.47% 45.43% 45.51%
Crude Fiber 3.48 4.50 7.12
Lysine 3.09 (6.4) 2.83 (6.2) 2.70 (6.1)
TME 3,245.4+51.52 3,013.1+30.03 3,011.1+100.29
TMEnN 3,228.9+48.33 3,092.4+28.24 2,969.6+96.90
Feed Cost/BWG W 487.96 503.52 504.95
Index 120 104 100

@Cost per kg live weight lowest for dehulled U.S. SBM
AREKERLZYDIR FIKREREZI—I/ILHARKRDHIEL
@Dehulled US SBM >20% more efficient than non-dehulled India SBM and >16%
than non-dehulled ARG SBM
*IEIF‘T/\)w: S—)LIERELTWGEWNS Y FERES—ILEY20% L EIENMR
BRERLT L\EL\Z)H:' VFUDRKEZ-ILKY 16%1«J~J:;JJ$75\F
USSEC 0Oy TOf =l er// J Jorlc
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Broiler Feeding Trials to Compare Feeding Values of SBMs from

Different Countries BERIXEI—)LOFFHEELETOM5—RH i8R
Korea University, K M Chee, Ph.D. 2008

Nutrients U.S. Dehulled Argentina INDIA
% of Dry SBM Non-dehulled | Non-dehulled | Non- dehulled
Basis SBM SBM
Crude Protein 48.01 44.44 46.25 45,29
Crude Fiber 3.72 4.41 5.65 6.06
Lysine 3.10 2.68 2.79 2.69
Meth+Cyst 2.69 2.63 2.68 2.58

@U.S. Dehulled SBM, when expressed as % of C.P., contained the most of amino acid,
especially lysine and total-sulphur-containing amino acids. XKEET/\JLKE X —)LIXHE
BERWA—XATE., 7E/EEERNIRLEL. FITVDU, BRBEEAT7 I/ BRENS
LY

@Birds fed the U.S. dehulled SBM show numerically higher body weight gain, better F/G
ratio, Protein Efficiency Ratio (PER), and Net Protein Ratio (NPR) values than the other
SBM groups KEET/NILE—IILZHRSEINEBEIREEMNAKREL . FIGODEIE. &E
BHEDE|E (PER) . EREREL (NPRDEHA., ttEEXEI—ILLY LR
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Differences Among Origins on the Nutritional and Quality Parameters of

SBM RKEI-IDOXREBERUGRE/SA—S—(CETEREMICLSEL
U. P. of Madrid, Spain. G Mateos, DVM, Ph.D. et.al 2011

Crude Protein
Crude Fiber

Neutral Detergent
Fiber (NDF)

Lysine
Meth + Cys
2

USSEC-
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As Percentage (%) of C.P.

| Us | Amgentna | Brazl __

47.75a
3.81c

6.15a
2.86a
14.3a

Soy for @

45.67c
4.87b

6.09b
2.86a
14.2a

Growing World]

46.69b

5.67a

6.05C
2.80b
14.1b



SBM Quality By Origin [REMAKZI-IORHE
Economical Value of U.S. Hipro Dehulled SBM in Least Cost Formulations

KEE/\MTOTNVREI-IVOR/NERSEHCHITHRFHNEIE

Schothorst Feed Research — The Netherlands — J. Doppenberg, Ph.D. Nov 2011

Value differences Euros (€) /MT) of SBM of different qualities

compared to generic SBM (€ 300 MT)

U.S. Argentina Brazil
48.2% 45.9% 47.1%

Swine Grower +18.50 -2.00 +4.90
5-13%: 15% Starters
10-12% Lactating

Layer Mid/Normal +24.30 -2.60 +7.90
15-18%
Broiler Finisher +37.80 -4.00 +12.50
11-16%
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Evaluation of Protein Quality of SBMs From Different Sources in Broilers

TO43—-IChITB3IREMDRELZIXEI-I0OERBHE & H O
University of The Philippines, C. Mateo, et al. - 2009

Chemical U.S. Philippines Argentina India
Analysis Dehulled Dehulled Dehulled Non-dehulled

Crude Protein % 48.5 48.6 47.7 47.6
Crude Fiber % 4.2 4.0 3.9 4.1
Protein 82 79 75 78
Solubility, %l

Weight Gain (g) 276a 272a 256ab 246b
Feed gain 1.74c 1.85bc 1.99ab 2.04a
Protein

Efficiency Ratio 4.24a 3.98b 3.77bc 3.68c

(PER) [WG/PI]

@Amino acid composition differences exist between the tested SBMs.. Production parameters
were also significantly different 7 = / BRI TR F &I T o KEZ—/ILETEEWVWDH D,
HENTGA—F3—1LFKRESCELG S,

USSEC. >0V for 2 Growing YWorld
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Evaluation Of SBM From Three Major Producing Countries On
Performance Of Pigs 7ADIE&KICRET 35 F E & EINEIC LI KRES—ILOEET
Dankook University, Korea — J.P. Wang et.al.

Journal of Animal Science 2011

Nutritional Item U.S. SBM Brazil India
Dehulled SBM SBM

Crude Protein % 47.29 45.56 44.50
Crude Fiber % 3.65 6.85 7.00
Total Phosphorus 0.60 0.57 0.57
Lysine 2.99 2.77 2.77
Meth + Cys 1.38 1.28 1.27
ADG (g/d) 743a 687b 694b
ADFI (g/d) 1,897 1,900 1,946
G:F 0.391a 0.361b 0.356b
Lean % 56.2a 54.7b 54.3b
P<0.05

USSEC. S0V for 2 Growing YWorld
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Nutritional Value of Soybean Meal

REI-IORE(MIE

# Direct measurement of essential amino acids is a
better predictor of nutritional value

AT I/ BOEEATEXREMEFTRHTIOICRVAETHD
# Projections based on crude protein measurement,

book values and linear equations, are still used

around the world st oEP—RARKXOHEEREDATE
FERICFTEITHIAENHADRTELELNTLNS

# New technologies, as NIR, would change the
systems to formulate animal feed

NIR GEFRIMRE) DX SEFH L VEMINRBEARRETIZEDI VAT A
[ BH1=55
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Soybean Meal as a Nutritional Element
FKERELTOXREI-)

#® Excellent source of lysine, tryptophan and Threonine.
oo, FITRI70, FLAZUDFEEIZBRVMERIR
# Digestibility of lysine and methionine is over 90% in properly processed
SBM UDURAFAZUDEEERE, BYICNMINEIN-XEI—ILDOGE
0% Ll LETHS
# Variation of total amino acids content in SBM is lower than observed in
other protein sources KEI—ILICEFEFNIRT I/ BOEOEHIE
thoEQERTHOND LY HD7%LY
# SBM can be used as sole protein source in virtually all animals
REZ—JJIEEWIZITRTOREBICHEWVWTEMODERERELTHES Z &
MTZEDS
# Animal species and their age should be considered and levels of protein in
the feed adjusted HRZEDEIE. AWMICE > THBICMZASIEHEDLANILE
i, BEBEIRETHD
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Lysine in Oils Seeds’ Protein %
HEEFOEBERDYIV%

# Soybean Meal 6.5—-7.0%
# Canola Meal 5.8%
# Cottonseed Meal 4.2%
# Peanut Meal 3.4%
# Sunflower Meal 2.8%

# Amino acids are in direct proportion to the crude protein content.
TI/BRIIMEEREZEEEICELAIL TN
# Amino acid availability in SBM is significantly higher than most
other feed ingredients

REZ-IHOFATED7 I/ BEFIMOFEMEMRELY BIEEMZHL
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Nutritive Value of SBM
RKEI-IDFRE

@ Latitude, soil, weather, and storage affect the composition and
nutritive value of soy beans XZHO#EE. TiE. Xz, IFEIIXEHE
ROREMICEEZET RITT

# Amino acid availability of the SBM will vary with processing
conditions and origin of the meal KEZ—/IHOFETES73 /8
DEFI—IOMIEFHECRERERICLYZHTHD

#® Importers can control the origin of the meal received but not the
processing conditions applied at each individual crushing plant,
neither the transportation and storage before delivering

MAXBIRZETOI—IIDREEZI FO—ILTEHIENTELD.
B2DERTIZTITONSMIEME., E<AIOHECITEREEI Y FO—
JLTEELY

# Currently, same nutritional matrixes are used for SBM independently

of the origin of the beans H{E. RALEKET ) v I ANKEDREH
[CRERAECKEI—/LIZEHONR TV

OOOOOOOOOOOOOOOOOOOOOOOO



Are All Soybean Meals The Same?
FTATOXREI-ILRRLTTH?

@ Definitely NO. The origin of soybean meal seems to have more nutritional
and economic impact than previously thought

RLTEALGCEIEFGLD, KEZ—IIDREREMEILFIZEZ TNV =&Y E2ERE,
RENICEENIKREL
# Global results indicate that crude protein, total amino acids, digestibility of
amino acids, and metabolized energy are highest in U.S. dehulled
soybean meal #RE®OTR rMERIZKZE. KEETNILI—ILITHERE., K73/
BE. 73/ BOHELER KBHIRLF—HEL
# Available and digestible amino acids and energy contribute to the added
value of U.S. soybean meal FIATE2BILARELZ7 S/ BEIRILX—ILXKEKX
EOMMEELEGE-oTLNS
# Scientists in Europe, Asia, and in the U.S. are involved in finding more
detailed information to differentiate soybean meal by origin

3—Ay/N, TOT7EZLTREOHREENFREMAICKEI —IILZEFELT H=BHICLY
HMTERINEZITOTWLS
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Summary of Research

HRDFED

# The composition and the protein quality of SBM vary with the origin of the beans
REZ-IILOHARVEREREIXREDFEREEICLEYELD

# US SBM has more Lysine and essential amino acid content per unit of crude protein
and more sucrose and stachyose than Brazilian SBM
RKEEXEI—EFITSVILERET—IILLY L HEEFEOREMAHS-YD YD L
WAAT I/ BERENS ., BHELERZIFA—ZANSEN

# The ileal amino acid digestibility (%) of US SBM is higher for Lysine and for the average
of all amino acids XEEXZEI—/LOEKZT I/ BHEILEE (%) TP, IRXTOT I/
DFEHEICENTEL

# Brazilian SBM has less phosphorus, less potassium and more iron than U.S. or
Argentine soybean meal 73S VINEXEI—ILEXREEHIWVEITILEVFUERESI—ILEK
YH o, AUDLADEGL HAasE

# Current methods used by the feed and trade industry to evaluate the quality of the SBM
are not capable of detecting differences in nutrient value among SBMs. The larger feed
manufacturers/integrated animal producers can detect thisand do. XEZ—ILORE%

BT 5 -OICHEAERAMNESERMESOTVWSAETERET—LHEOREMDERZRARD &
MNTELGL, KEEZHAMEHE - MERBEEBERIINZRARLIIENTE, 7To0TWVD

@ Feed mills will require new methodologies for better evaluation of SBM
MR EIRELAECEZEYICFHET 53 LLBENBLETH D
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On Going Research

RETOHNTNOHR

Amino acids digestibility — In vivo tests
TI/BOBELEE — HAER

NIR calibrations for measuring digestible amino acids, energy and phosphorus
EUHIE7 S /BE. TRILF—, JUDNIR GEFRSMER) BIE

Correlations among chemical and protein quality variables and nutritive value
of the SBM of different origins REMDELZLIRXKEI—IILDILEYELCEBREDMH
Bkt REMBEOHEBERER

Create different nutritional matrixes according to the real value of the SBM
differentiating origin and protein quality REE#, EREOREEHB L. XE
S—ILOEDMEICEY. BLGERETR) VI RZTER

Need to update “book values” for soybean meal from different sources and
quality KEX—)LICHT XM LOMEZREEERVRERNICHETT E2LENH S
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