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Developing markets. >> Enabling trade. >> Improving lives.




Quality, Reliability, Transparency
mE. E5E%. EHM%

U.S. Grains Council:
7 A hEYH= (USGC)

» Building partnerships based on trust
EREICEDE/N—FF—vTEEL
» Bridge to world’s largest, most reliable grain supply
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Sorghum Quality Reports
VILAH L@mELR—F

Motivation
EFA~A—3Y
= Lack of information on quality of U.S. sorghum

RKEEVILALDOGEICETHRHDTF B

= Growth of U.S. sorghum exports
KEEYILALBEHONEX

= Success of USGC Corn Quality Reports
USGCroERIL mELR—FD DI

Objective
ER: Y]

» To provide information proactively on the U.S. sorghum crop to
international buyers

HEDNAV—IZRITTREEVILA LOREFRZRBHICIRET 2L

* Harvest
INF

» Early exports
B g



Sorghum Quality Reports
VILAH L@mELR—F

Early Harvest Quality Report RHIR#ESRELAR—k

= [nitial look at crop quality from early harvest areas

B HAURFE th 5 0D VR AR

» Samples collected from southern part of growing area during August and September

SA~9AICHESEEMTERLE-YTIL

Harvest and Export Cargo Quality Report Uf#-#EHO RELR—~
Harvest INF&

»Evaluation of quality of crop over entire harvest season; includes early and late harvest
BEMoREIFTEINERICOEY. IWEEMOREZFET S
»Samples collected from key sorghum - producing states

FEVILALEEMNISEFERLIZYUTIL
Export Cargo MHED

»Represents export quality early in the marketing year
MiGFENHOHERYOMEZTRT

»Samples collected during federal inspection at key sorghum - exporting ports

FEYILALBHBICEWCGERBFOREDRICIFERSIN-YTIL



Sorghum Quality Reports
VILAH L@mELR—F

Sampling Methodology 4> 7 JLD{REVA i%

= Same as Corn Harvest and Export Cargo Quality Reports
roERDTORE-mHEYRELR—FERELC

Quality Factors Tested FREEXIRME I 73—

= Similar to corn factors with minor changes \
HINEEEIIHAMNMOEOIAL D T7I3—EIFIFTEL

Reporting #R&5A %

» Altered from corn reports due to differences in production,
harvest and export patterns
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USGC Quality Sampling

USGCEREBE YT ILIEER

Farms REi8
(Direct from field or on-farm storage)
(BEBEMSFLIIBIBZOREBRTMSER)

County el Harvest Sampling
| 3:{5'5)’3':?15‘ _ INFEH T ILIRER
|n2nd = [Initial levels and variability of
[ = Sgoterminal quality characteristics across the
gl%jﬂji’—:ﬂb diverse geographic regions
Sver %{i@imiﬁ®%’§¢#'l‘$®%$ﬂw%$&t
R T #5s
v = Inbound, unblended commodity
Port samples from country elevators
oo R —TLR—2—SIRELI-PRE
=T e moonl oo b BILURLZLAETATA4RDYUTIL



USGC Quality Sampling

USGCEREBE YT ILIEER

Farms REi8
(Direct from field or on-farm storage)
(BIBEMSFELIIBBOREMISER)

Country __ Export Sampling
_qy?gl?:tﬁn _ YT ILERER
Y = Initial levels and variability of early
0 export quality at ports
B BRI - R R 0 24 4]
T DEREFESOE
E,f\',‘;:;n = Commodity sorghum samples
pAs s collected by USDA in key export
X areas
Elevators * E#H i CUSDAAEERL 20
ApA=I= ETATAVITLDOYUTIL
& Truck @ Truck o
rovo AR ﬁ%ﬁ \—/ﬂ’
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Quality Factors Tested

AR RmET7 I3 —

Grading Factors #7795 —

Test weight BiEE

Broken kernel/foreign material #=$i/EY)
Foreign material E#

Total damage/Heat damage f21815/E0i815

Moisture K%

Physical Factors Y)EBHI7H2—
Kernel diameter Hif%

1000-kernel weight FHiE

Kernel volume FxHFIRFE

True density EDNZFE

Kernel hardness index XHiTEE IS4

Chemical Composition {b2E#AR
Protein 22 /\0&
Starch 77>
Oil il
Tannins 2=

Reported in
Mycotoxins ¥4 ak¥<> Harvest/Export
Aflatoxins 775k 2 ll}liREe/gg.[Lg]‘ll)'ﬁ
DONTAF =/ L /— )L &/ B L R—

FTOHBE
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U.S. Production by ASD
= EMET IR (ASD) KE £ E=E (2015P)

The geographic areas ’ ’ ‘

included in the Harvest - Lo
sampling area include the e
highest sorghum-producing e

areas in the United States o%“”

[ ]<s.000

IRFES T )LEREUthIg 21,

KEBADYILH L B A ‘

Source: USDA NASS and Centrec Estimates
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Early Harvest Quality Report

BHINERELR—F

est
Sals Harvest area
during August
and September
8A ~9A B AU
M50

T ILEIREY




Harvest and Export Cargo Report

IRERLUVEHEE

Harvest
L
U.S. Aggregate
Plus
Two Harvest Regions
ﬁKE}ﬁJR*EEE
TSR
2lRFEH I

L R—

o

ng—," \
/ 3 : ”“L

Export Cargo
WHEY
U.S. Aggregate
Plus
Two Export Regions
*@%b\”lﬁi
S X
zﬁﬁﬁtt'rﬂmit
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Crop Condition (Rated Good or Excellent)

B (RLWFEEIZETERLY)
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U.S. Production (XE4XE= _

mm Hectares Harvested (mil) YR m#E (1005)
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Source: USDA NASS P=Projected

ik} FANE




U.S. Production XKEXEE _

16
14
e 2.4
2
£2"°
= lg 8
$%6
=
4
0
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Marketing Year
TinEE
Source USDA NASS P=Projected
¥ 38liE
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U.S. Production and Disappearance

RELEEERSIVHESE

16 o)
14
e
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SEE

Source: USDA NASS P=Projected
H B T iRE

Total Domestic Use

RENHEER

Exports
Mt

MiGEE
Marketing Year

211/12
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m15/16P

Ending Stocks
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U.S. Production by State

M RIREEES
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<~ Crop Year MM
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Where g U.S. Sorghum Going?

EEJSICARIEE TR D2
TOPU.S.EXPORTCUSTOMERS'

KEEEHH L

1

CHINA HE

5
ETHIOPIA =54 &7

SUDAN R—4'>

3
. e

Dollar amount BfI:FJL Metric tons bk
) CHINA g SI97BILLION 1o [ad=JASULE 8,369,562
) SUDAN z—4&> $51.8 MILLION 1005 [amEaLcull PEPAEN

) KENYA 4=+ $27.8MILLION 1005 e CuE RP s
) APAN BZR 5177 MILLION 1005 [ [Ty
- IFH
SRR R T EZAl £ 7 Ethiopia |55,760 @ U.S. GRAINS
COUNCIL

S,';I;',Olﬁce1 USDAGIlobal Agricultural TradeSystemrepor tformarketingyearSept 1, 2014 toAug 31,2015 www.grains.org




Key Global Sorghum Exporters

HEDFEY LA LEH

Australia Other

A7—XZ1)7 090 .38
5% 3% ZD1th

p

Argentina

L F, 1.60
TIETF 15%

2015/2016P
(Million Metric Tons)
100/ kY

Source: USDA FAS P=Projected
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Grade Factors

EWO7I3—

»Average for all factors exceeded
criteria for No. 1 grade

EI775— ODEIZi’Jh\l%%&O)EE
ZLE%

Moisture

K5

*Drying may have been needed
for part of the Early Harvest crop

BHEANFE D —ER Bz IR NI A
=of=ERond

Early Harvest 2015 Highlights
2015 F R HINEE DI E

Chemical Composition

=2 15

=Typical starch, high oil and low protein
concentrations compared to previous
research

EEDERERICHEAT,. TUOTUIEE
B EELL AUNTEITEND

»All samples were considered tannin-
free
HUTIVETRTAVZUHEEFLENEDE
HIEY

=Physical Factors

MIRM D7 8—

»Values were generally typical for
kernels from any sorghum crop

VILH LA T ERBIREETH 1=
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Grade Factors and Moisture .




Grades and Grade Requirements

FMELOFHRDEE

Maximum Limits of
FBR{E

Min. Test
Weight per
Bushel
(Pounds)
17wz
YO
INSTRE
(FRUK)

57.0
55.0
53.0
01.0

tion Servi FGI

U.S.No. 1
U.S. No. 2
U.S. No. 3
U.S. No. 4

rce: DA F ral Grain In
Hig

B

Heat
Damaged

(%)

0.2
0.5
1.0
3.0

Total
Damage

RERG
(%)
2.0
5.0

10.0

15.0

Foreign
Material
(part of total)

2P (2&IC

X9 HEIE)
(%)
1.0
2.0
3.0

4.0

Broken Kernel
and Foreign
\YEEEL

WEN-RY
(%)
3.0
6.0
8.0

10.0
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Grade Factors and Moisture

ERITTOI—BE LUK

No. of Std.

Samples A\Y/o Dev. Min. Max.

HUTILE T k= =IME =XKIE

Test Veight (Ib/bu) 50 57.9 220 463 62.0
Test Weight (kg/hi) | 50 745 284 596 79.8
BNFM f{E #i- E¥(%) 50 1.4 0.62 0.5 4.5
Foreign Material E%1(%) 50 0.5 0.27 0.1 2.1
Total Damage #1815 (%) 50 0.2 0.38 0.0 5.7
Heat Damage #ME15(%) 50 0.0 0.00 0.0 0.0
Moisture 7K%3(%) 50 14.5 0.88 11.7 17.3




Test Weight— U.S. Units
BIRE-KEEAL

Early HarveSt ~ Harvest A-Ir-gzt)\/\\jglr%gte i@iﬁgﬁ
B HRUNGE: \a A
57.9 Ib/buckarrzvs o) ¢ B e L [
= Average above T 4‘
the minimum for S Lt _{_ :
No. 1 grade T g
1%%&0)EEEIJ\1IE§J:@ b | H rvé{‘st

5F10E - ?‘“‘*‘r« %_

= 94% of the samples

at or above the = carly iz
. . %g Harvest Tt i
limit for g:%_u FAMREE (b/bu)
No. 2 grade 53

HUTILMD%M2E 240 o9

HRDEFIELLE o

Ib/bu

U.S. GRAINS

COUNCIL
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Test Weight — Metric
BHEE-AN) B

Test Weight Z&#E&E(kg/hl)

Harvest Area Average 4Rt F 1
Early Harvest ~

Y HAURFE:74.5 kg/hl A —
(FOTSLINGE—)L) N W

= Average above .
the minimum for ' /,l[ ;gm% 7
No. 1 grade N Harvegaigﬂlll*ﬁ -
1ZEHROR/MER LE = );.r« V.
5B
0 28.0 e
= 94% of the samples ¢ Y 26.0 Std Dev
b Early Avg e
at or above the 2 R (o) dem
limit for ﬁgg 10.0 2015 745  2.84
No. 2 grade ! 40
A . %Y 20
HUTILD%HN2E e
DR FELL L 2 & 7 ©° o ‘
‘bq' QQ) "bb‘ ‘00”




Broken Kernels & Foreign Material
#E AL ZY)(BNFM) (%)

BNFM (%)

Harvest Area Average 4REEHilstFL
Early Harvest ;

BHAINE: 1.4% 1

= Average well below | —— ‘ il
the maximum for No. el -
1 grade L g
1FHRDO LRZIE DD sl |
IS FESTFH1E . ;*‘.”"‘*frA
= All samples were 92.0
below the maximum ¢ i
for No. 2 grade £ e
_Ij_yjo)l/j-&—chﬁ“z’%; é;% 2015 14 062
HOLEREFZMT B
P g 00 00 00

& © e N O



Foreign Material
EZY w)

Early Harvest _ HarvestArlzc;ril\?:rgf;:e%éfggg
B HAINF#:0.5% N A
= Average below the . o |~ i y
maximum for No. 1 = *-' | )
grade -y @ S
1% BOBKAEETES R -
T 11E Jup.

——r Harvest

| FHRTE N\
= 98% of the samples . F" |

88.0

contained less than the
maximum FM allowable

g Early St%?ﬁ_ev
for No. 2 grade %g CRE (o0
BT D8R H2F R It
DIRKRHFREZTES “’3 10.0

g - 20 00 0.0

'f‘ U.S. GRAINS

COUNCIL




Total Damage and Heat Damage

tode 15 BMR1E o)

Total Damage Early Harvest Total Damage ##4 (%)
Eﬁﬂ”ﬂ*%ﬁ:@*ﬁ{% 0.2% ~ Harvest Area Average R FH
= Average well below the maximum L — (
for No. 1 grade | - ‘ P
1EFBDHEKREZIEEMNCTESFE F e | ) (
2] — SN
= 98% had less than the x | e
maximum allowable e A .
for No. 2 grade a /‘" *
BRI FE2FRDZEARHFBIEZT
EIE 96.0

Early

Harvest

B B e

2015 0.2 0.38

Heat Damage: Zero
S

= Not expected at harvest

INFERS [ B AE R ALY o

P SHS )




Moisture K% (%
Eﬂa,égﬁl;ér\iisé% ~ Harvest Area Average WEI&.&?—‘%’!&
= Considered normal P e B
variability s i 4
BIEEEY DIESDELHIE B |
;h,%) 7 ,._l Late“\_ _{-\_’ ")’/H ¢
= 68% exceeded 14% 5. | . Early
moisture . Bfes

\ L wERE
68%5114%% L% /'»" ~

= Drying may have

been needed g Eany S%g,;v
for part of the 32 &)
Early Harvest crop 58

BHIREO—EISFIRME 5}

NILETH--ERLNS 0.




COUNCIL

' U.S. GRAINS




Sorghum Chemical Composition

VILH LD F AR

_

Protein #2/\V&

=Important for poultry and
livestock feeding
RELRBARAMOEELGRS
»Supplies essential amino acids
AT/ BOHIEIR

Starch T>7>
*Important source of metabolizable energy
and substrates

KEIRIILXF—LRBEBOEELGHGR |T\
Influenced by

Oil %

=Supplies energy and fatty acids
IRILF—LAEREE D HEETR
*Important co-product of value-added
processing

fIEETO RO EELEIEY

Influenced by

genetics, crop yields,
weather and available
nitrogen during the
growing season
ECRE. RE. K
I&. B AP DG

REROZEERITS

genetics, weather and
crop yields
ERRIRE. [UE. IR

ENTEERITS

f7) U.S. GRAINS

-
- COUNCIL



Chemical Composition Factors

ILFER T 77—

No. of

Samples A\V/o} Std. Dev. Min. Max.

Ho T IV 1 EERE H/ME RXIE
Protein 32 /\JH 50 10.4 0.75 7.1 12.7
(Dry BasisEZ#IN—2Z%)
Starch 77> 50 73.3 0.69 71.1 75.0
(Dry Basisgz#IR—2R%)
Oil ;m%m
e e xo0 50 4.3 0.31 3.0 5.0
Tannins 2>=> 50 0.577 0.339 0.050 1.560
(mg CE/g)




BoINDEG

(Dry basis EZ¥)~N—2Z%)

Protein

Early Harvest
B ERUNFE:
10.4%

= On the lower end of
typical protein
concentration values
In literature for U.S.
sorghum
KEEYVILH LEED
Xaker, 22/ B

_‘?‘EE 2L TIETRIEK

4

Protein £/ YJ& (%)
Harvest Area Average 4REHMLFL]

" T Early
: Harvest

Early Std Dev

% 5
Harvest iy

iz
S AR o

2015 104 0.75

g0

oo
o

Percent of Sam
HUTILDEIE(

7
Percent
(Dry Basis)

m R—E2 (B2 —R)

)
c

. GRAINS

NCIL

£

(9]
o
c



Starch 727>
(Dry basisEZ#)\—2Z%)

Starch 7272 (%)
Harvest Area Average 4REHMLFL]

Early Harvest | —
BHAIRFE: 73.3% Sy EY

= Typical level for . - f—¥ Y-

T L Late (\ / ,
any sorghum crop : ,@?ﬁg e
R = [ |
INFEYIILH LDIE — EHEH;%E |
ELAIL ~ ,9."
S 48.0 Std Dev
S Early =
%,\ Harvest B
£e (%)
g@ 2015 73.3  0.69
ok 0.0 <«
B
: £z
/ g g / / A2 §;%T’\
7 U. S GRAINS



Oil ;M%7
(Dry basis Ez¥#~\N—2Z%)

Oil H%* (%)
Harvest Area Average 4Rt F 1
Early Harvest A

EHRINIE: 4.3% 1l Y

: T
* On the higher end } N

. . i T atel \V,,fw
of typical oill R 2 -
concentration .

JONNT - BN |

values in literature - ,,.r* f.
for U.S. sorghum 0o ™ |
*@Ey)l/ﬁ\l\%ﬁo) % . Early St*(j%?%ev
Xk, ZERNER = e

=
=z e s fU4_|1‘ ]
RELTIIERSKE %%160 24.0 2015 43 031
2340,
SN 2
m B 20 00 |
-8
2g¥

\

U.S. GRAINS
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Tannins Testing 22 =& E& _

= Quantitative test (levels to indicate presence of tannins) was used instead
of qualltatlve test (Yes or No) for more accurate results.

FYBFGIEREROT, EEAR(FEEASD) ITHDY. EERR (2=
CDEBHLANILERRS) EFEH

Vanillin HCI test -
50 g sample Triplicate results

) is performed in are averaged
is ground # triplicate # o ﬁ%g
5077A0)-U-/70 /(:Usji{:—ﬁgg_t%ﬁ 3@0)515 r\n%o)

IVERER vy THfEERDD

= Values near or below 4.0 mg catechin equivalents (CE) per one g sample by
this method generaly imply absence of condensed tannins.?
ZDHEICEYY T IVIT S LIZDEL.0m ﬁ-rﬂF/*Eég(CE) BENMNNE
TEAHEDZE ., —RITERELIZZ2> = /(iaihm\?&u_th\ﬂﬁ‘éhé

= Type lll tannin sorghums usu .uél have values greater than 8.0 mg CE/qg.
947"39 —2MDYV LA LILEFES.0 mg CE/lgZx LEES

1 Awika, J.M., L.W. Rooney, 2004. Sorghum phytochemicals and their potential impact on human health. Phytochemistry 65, 1199-1221.
2Price, Martin L., Van Scoyoc, S., Butler, L.G., 1978. A critical evaluation of vanillin reaction as an assay for tannin sorghum. Journal of Agricultural
and Food Chemistry 26, 1214-1218.

'f‘ U.S. GRAINS
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= 100% of Early Harvest sorghum
samples were below the threshold of
4.0 mg CE/qg, thus considered tannin-

100.0 free.

S 5 100% D FAEAUNED Y LA LY TIL
0 S [£4.0 mg CE/gDRE{EZTEIY., > T
24 BUZUEEFHVEBTEND
T fn
0p]
= g 2015
N
S N
O H
a
0.0
Lb‘ 7}‘

mg CE/g
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Physical Factors 3 T7 75— -

Overview HIZE

Related to processing characteristics, storability
and potential for brea

hnT

19

Kage

FIE. RETE K

=[O =124 e bl 2Pt

= Kernel weight, volume and density

I, L == E iz =3
BHANDE=E. B E.BE

ok =~

= Kernel diameter
PIE

= Kernel hardness index
AR E L

29 D



Physical Factors #3795 — _

No. of
Samples

H27)L Avg. Z Min. Max.
] 15 &/ME H&KIE

Kernel Diameter $if%

(mm) 50 2.54 0.10 2.20 2.90
1000-Kernel Weight
T4 (q) 50 25.97 2.32 19.5 32.10

Kernel Volume
FAATR (mm3)

True Density
BEDHEE(g/cmd)
Kernel Hardness Index

PR E R

50 19.22 161 14.56 23.46

50 1.350 0.015 1.295 1.382

50 68.5 6.9 37.1 84.0

B e

U.S. GRAINS

COUNCIL



Kernel Weight, Volume, Density
BHOEER, 5. B

" Measure the size and composition of sorghum kernels
VILA LEERI DY A X ERARERIE

= Kernel volume is indicative of growing conditions and genetics

FAUBRREEFTKELCEGHFEETY

100#&9(215 Weight (mass) (g) True Density

1cm3 = (g/cm?3)
Kernel Volume (mm3) X B

= True den5|ty reflects kernel hardness

BEIIFRAMDEEEZRT
- H|gher density — harder kernels; less susceptible to breakage
=2 E — O ERRL AR EL ISy
= Lower density — softer kernels; process well in size reduction;
good for feed use

K2 E —BRo A WDERAIEEREMILOI L M AELTHELTLS

'f‘ U.S. GRAINS
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1000-kernel (1000-k) Weight
TFHILE (g)

1000-Kernel Weight F#Z (g)
Harvest Area Average 4Rl FL

Early Harvest
EHAIRFE:25.97 ¢

= On the lower end
of typical levels in
literature for U.S.

sorghum
KXEEYVILH LE
BOXBF . B2E 2 NS me
LARNILDIKE =5 S @)
é% 2015 25.97 2.32
&*“0.0 _
R CR



Kernel Volume
£,k cia 3=
X ué*& (mm3)

Kernel Volume &# &/ (mm?3)

Harvest Area Average 4REEHilstFL
Early Harvest ~

B HAIRF:19.22
mm?3

» Typical values for
kernels from any
sorghum crop
INFEY LA LDFX
MLDIFZERITE

ples (%)

YT ILDEIE (%)

Early Avg = ey

b
Harvest 14
22.0 ¥@Wﬁ(mw)(ﬁ§)

2015 1922 161
10.0
00
@

Percent of Sam

o
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Kernel True Density
FRLD B D E (g/emd)

Kernel True Density & DEDEF/E (g/cm3)
Harvest Area Average JRZEHh1sFE)
Early Harvest A

B HAUNFE: 1.350 g/cm3 1 i |
. | e
= Typical values for o . -
kernels from any ggﬁ;}% W)
sorghum crop | [ O
> VL x » [ | —— |
IRFEV LA LDFHLD — Hrvest
A H#E fi | Eimmé
71N
32.0 4 o
= Average withinrange ¢
of feed sorghum E} caty  pvg SO0
- gy Harvest iy
ﬁﬁl*ﬂ-ﬁﬁ\/}[/ﬁ A$E0)EF %*%ﬁ 10 O 14 O E- BUNFE (g/cm?) (g{iﬁg)
i/;]ﬁE §1§8.0 2015 1.350  0.015
‘u l - o0
L \'};\(o ,\'b(b ,\'bb‘ \'.‘96 \r.{,\% >



Other Physical Properties
fth D MR R4 1%

Kernel Diameter Hif%

= Directly correlated with kernel volume
HABRBICEEICEET D
» Impacts size reduction behavior and material handling practices
RS ERBEWAEICEEEZRITT
= May indicate maturity of kernel
FAUDBAAEZTRIEGENDHD
Kernel Hardness Index Fk#tEEIE1E

» The higher the value, the harder the kernel
BB SRR OBEAB N EERT

= Impacts end-use of sorghum
YV LD REAGERTRICEEERIET
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Kernel Hardness Index
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Tool for Better Decision Making
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Sorghum

Quality
VIV LGE

Annual

Series
B EEE

2015/
2016

Harvest— impacted be several factors including geography, genetics and
weather

IRFE —HIBEMG EIEF . RIEGE RRGT7II—DEEERITS

Export — affected by many factors in the U.S. grain marketing system, In
addition to building on the quality established at harvest

W — NWEREELEREICEDICO7I2—TITTH XEOBMTIES AT
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Provides information for evaluating patterns in quality across geographies, how
weather affects quality, and changes in quality between harvest and export
gL ARDREKR O, RIEVREICRIFTZE ., INFERIHMERETOMRE
DEALZFT BT H-ODFHZRLETS

2015/2016 Sorghum Harvest and Export Cargo Quality Report in December
2015 or early January 2016 will report U.S. sorghum quality from entire harvest
area and samples at export points early in the marketing year
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Building a Tradition: Thank You!
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Developing markets. >> Enabling trade. >> Improving lives.




