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Abstract: We anlysed the color(L" a" and b ) bulk density water solubles matter and conventional nutri—
tive components of 17 DDGS( A-Q) from different sources in China and determined the AFB, and melamine in 10
DDGS(A B C EF G H L O and Q) among them. Results: About the color of these DDGS L’ rang from 33. 32
to 44.34 a" rang from 6.08 to 10.43 b" rang from 7.45 to 15.42 respecctively. The bulk density rang from 345
to 545 g/L. The average water solubles matter is 26. 17% . The average content of GE CP EE NDF ADF Ca total
phophorus( TP) and non — phytate ( NPP) are 19. 07 MJ/kg 27.85% 9.06% 42.20% 12.81% 0.07%
0.64% and 0.56% respectively. The variation in color( " b") bulk density water solubles matter GE DM CP
EE NDF Ca TP NPP within plants( A and B C and D H and I) lower than between different plants( A-Q) . The
EE content of A B C D F P and Q is less than 6% . The DDGS water solubles matter positive correlated with TP
and NPP. The DDGS AFB, is 2.33 ~22.45 pg/kg and the melamine was not detected by High Performance Liquid
Chromatography in the DDGS. There is higher variability in physical properties and nutrient level of DDGS from differ—
ent raw material and different raw material The 10 DDGS in this experiment are safety for feedstuffs.
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66% 2007 AFB, o
N 2008 GB/T14699. 12005
FOSS4093 40 (
- AFB, 0.45 mm) o
DDGS o
1 DDGS
Tab.1 Sampling source of DDGS
Sample Production Production Sample Production Production
number raw material area number raw material area
A 70% +30% J
B 70% +30% K
C L
D M
E N
F (0]
G P
H Q +
|
1.2
. . . 1.2.1 . DDGS
. . . L'.a b ( WSC-S ) CIE
1966 Hunter( Lab) ;
DDGS : ( Water solubles
. . ‘ . . . matter WSM) i
1.2.2 GB/
T 64352006 ; GB/T 643214994
... “. GB/T 64382007, GB/T 6433-
2006; ( NDF) GB/T 20806-2006;
1 DDGS GB/T 64372002, ( ADF)
Fig.1 The sample appearance of (
DDGS from different factories ) = - ;

GB/T 13885-2003;
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( WZRAT-B 2 H L b
) o 44.34  15.42. L L b’ 33.32
1.2.3 AFB, ELISA 7.45. A~Q a 6.08 ~10.43. A ~Q
345 ~ 545 g/L

( ) NY/T 13722007

( Waters 2695

11.62 ~34.02% DDGS( C ~ 0)

Waters 2996 PDA 404 ~ 545 ¢g/L 17. 23 ~
) o 34.02% -
2 A B.C DH I L b
2 . A~0Q
2.1 DDGS N H I a A~Q.
2 DDGS
Tab.2 Color bulk density and water solubles matter of DDGS from ethanol plants
Color /(g/L) 1%
Sample number L a’ b Bulk dendity Water solubles matter

A 36.95 6.08 9.26 474 29.60

B 35.82 6.63 8.49 480 29.79

C 35.08 7.88 8.58 404 32.64

D 37.95 7.89 10.30 420 25.50

E 36.90 7.42 10.58 442 29.41

F 37.46 8.86 10.39 541 31.05

G 39.52 7.17 13.13 485 31.23

H 44.34 6.94 15.42 510 30.26

I 43.63 9.12 15.19 492 24.52

J 38.10 8.18 11.80 491 30.17

K 38.99 9.30 12.09 545 17.23

L 33.32 8.29 7.45 500 26.78
M 34.25 9.09 9.23 456 25.81

N 40.78 10.43 13.81 511 25.75

(0] 34.92 8.05 8.33 488 34.02

P 41.25 8.45 9.98 462 11.62

Q 40.08 6.32 10.56 345 13.33
Average 38.20 8.00 10. 86 473.29 26.17

LT L (0= 100 = b a” b

Note: L” . Lightness a” . Redness b” . Yellowness.

30

2 DDGS N

EA5B @ChD eHHT oA~Q

Fig.2 Color bulk density and water

solubles matter variation coefficient of DDGS

2.2 DDGS
3 17

DDGS( A ~ Q)

~NDF.ADF. N

K
o.F D.K NM P.O K.P G.P E.A
p.C PP D.G 1
0.02% . 17 DDGS N N
N N -NDF.ADF. . N

117.78 ~20. 16 MJ/kg.90. 34% ~
95.65% 24. 17% ~ 35. 54% . 1. 89% ~ 16. 62% .
2.77% ~ 1. 15%.30. 14% ~ 57. 91% . 8. 38% ~
27.28% .0.02% ~0.34% .0.30% ~0.83% .0.29%
~0.75% . / 0.89.
3 A~Q



A C T A
DDGS 305 AGRICULTURAE
BOREALI-SINICA

10%
10
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3 DDGS
Tab.3 Proximate analysis of DDGS from different ethanol plants

(MJ/kg) NDF ADF /% 1% /
Sample number CE /%DM /%CP /%EE /% Ash 1% 1% Ca 1% P NPP NP
pP/P
A 18.23  91.69  28.26 5.71 7.12 48.73 15.35 0.07 0.83 0.68 0.82
B 18.25 91.87 28.61 4.90 6.95 50. 87 18.87 0.07 0.82 0.72 0.88
C 18.19 90.86  30.33 3.33 4.90 48.54 15.60 0.05 0.76 0.75 0.99
D 18.33  90.34  30.62 3.07 4.05 44.30 14.17 0.02 0.71 0.68 0.96
E 19.65 90.42 25.32 14.12 3.99 32.89 8.02 0.05 0.56 0.55 0.99
F 19.33  95.65 29.62 3.88 7.09 45.93  14.35 0.05 0.66 0.65 0.98
G 19.85  92.81 24.57 13.90 6.74 30. 14 8.71 0.02 0.81 0.60 0.74
H 18.69 92.63 28.18 10.97 6.10 33.66 8.85 0.03 0.79 0.59 0.75
1 19.35  92.01 28.87 9.60 3.96 36.97 9.18 0.02 0.65 0.48 0.74
J 19.60 91.29 25.64 15.61 4.54 35.75 8.38 0.05 0.68 0.67 0.99
K 20.16  91.46 35.54 8.59 2.77 44.04 10.45 0.04 0.51 0.50 0.97
L 19.67 91.37 24.25 13.66 4.27 37.90 10.30 0.07 0.64 0.63 0.98
M 19.94  91.86 24.78 16.62 5.44 45.06 11.89 0.07 0.63 0.54 0.86
N 19.51 91.31 24.17 10.88 3.99 41.65 9.34 0.04 0.58 0.49 0.84
(0] 17.78 91.62 27.26 11.46 7.15 41.55 16.14 0.11 0.57 0.45 0.79
P 18.62  93.40 31.36 1.89 5.66 57.91  27.28 0.34 0.30 0.29 0.96
Q 19.03  94.03 26.07 5.87 4.53 41.55 10.38 0.15 0.32 0.31 0.98
C~0 19.23  91.82 27.63 10.44 5.00 39.88 11.22 0.05 0.66 0.58 0.88
~ 19.07 92.04 27.85 9.06 5.25 42.20 12.81 0.07 0.64 0.56 0.89
5 @A B oClD aH5 I 0A~Q 1é§ e . b’ . . \N?F\ADF\
2 39 A . (R°<0.3) ¢
fé‘é DDGS (R =0.6622) .
B%?, (R*=0.5569)
{g ] L (R2<0.4)  DDGS (L.
Bhe TR MES MRS NP ADF B SRR b a" ) .
3 DDGS 4 DDGS L b .a
Fig.3 Proximate nutrient variation coeffcient of DDGS Tab.4 The correlation coefficient of between DDGS WSM
2.3 DDGS L .b and Lightness(L" ) yellowness(b" ) values and redness(a’ )
L* l’)+ ‘d*
4 5 DDGS L' R*( WSM) -0.132 8 -0.021 6 -0.0059

5 DDGS L' .b

Tab.5 The correlation coefficient of between DDGS nutrient and Lightness(L" ) yellowness(b" ) values and WSM

GE cp EE NDF ADF Ca P NPP
Rz( L’ ) 0.009 3 0.0379 -0.018 1 -0.0455 -0.0217 0. 006 2 -0.0307 -0.1809
RZ( b") 0.127 9 0.000 2 -0.044 7 -0.266 5 -0.2540 -0.098 6 0.004 1 -0.040 9
RZ(WSM) -0.042 8 -0.118 4 0.102 9 -0.146 7 -0.0770 -0.3945 0.662 2 0.556 9
2.4 DDGS AFB, 2.33 ~22.45 pglkg 11. 99

6

10 DDGS AFB, pe/kg. 10 DDGS .
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AFB,

Tab.6 AFB, and melamine content of DDGS

Sample number A ¢ b £ ¥ ¢ H L 0 Q Average
AFB, /( pg/kg) 4.63 12.10 17.06 15.93 11.30 5.89 2.33 17.66 22.45 10.50 11.99
/( mg/kg) Melamine - - - - - - - - - - -
Note: —. Means no me]aminc.c
3 9 ( )
DDGS  Noll "
3.1 DDGS . . DDGS
DDGS . .NDF. DDGS
DDGS o (P) + DDGS( Q)
17 DDGS L’ b’ DDGS + DDGS
33.32 ~44.34  7.45 ~15.42, (A B) DDGS(P)  NDF
DDS( Distillers ~ DDGS DDGS( P) + DDGS( Q)
Dried Solubles ) DDGS DDGS o
- Noll DDS DDGS DDGS
DDGS L' b* 7 (A.B.C.D F)
X Ganesan DDS 6% DDGS 10%
DDGS (L*) ( o DDGS
R? =0.76) (a") (b") ® . DDGS
( R*=0.63 R>=0.72)
DDGS . (82 ~91°C) (40
. ~60 h) e DDGS
DDGS . DDGS
o Cromwell DDGS DDGS( C ~ 0)
* o Ergul " . .NDF.ADF. . .
DDGS (L") 3 3t
(b") o 1 t DDGS DDGS
DDGS . 3 . DDGS
DDGS . DDGS 5 NDF
+ DDGS( Q) ; 3 DDGS
DDGS ( 141 NDF .
g/L) . DDG  DDS . pH
. DDGS NDF
0.02% ~0.05% ! " DDGS ;
DDGS DDS . DDGS
. 17  DDGS 2-~3
26.17% DDGS . DDGS /
(P) + DDGS( Q) (
15%) DDGS .
3.2 DDGS
DDGS ' DDGS
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3.3 DDGS L .b’ o
DDGS
y, =0.019 3x, +0.126 5( R*> =0.662 2 vy, 20 mg/kg
X, ) v, =0.015x, +0. 166 9( R* = ; 50 mg/kg
0.556 9 vy, X, ) B, 2008 30
( ~ ) N 288
17
o DDGS 5.90% . 10 DDGS
DDGS 0 4
DDGS DDS
DDGS o DDGS DDGS (L
o b') 9 ( )
DDGS DDGS; 13 DDGS
DDGS N N NDF.ADF. .
7 o 3 -NDF.ADF.
DDGS( P) + DDGS( Q) ; DDGS
(L b ) o o
N < DDS DDGS o
DDGS DDGS
3.4 DDGS AFB, 1 DDGS
DDGS J. 2006 10:16 - 18.
140°C 90 min 18 2 . DDG.DDGS
110C 17 () J 1993 11:3 -4.
v, DDGS :
( DDGS) I
( ) " 2005 32(1):17 - 19.
28 AFB, 100.0% ~ ;
. 1 4 .DDGS I
2005 10:17 -19.
0.80 ~110.90 pg/kgs 5 DDGS
D . : 2009.
0 6 ( 2
) M. 2003: 45 - 140.
. DDGS 7  Noll S Parsons C Walters B. What’ s new since Septem—
AFB, 10 DDGS ber 2005 in feeding  distillers co-products to poultry
AFB, AFB, (50 C . Proceedings from the 67th Minnesota Mutrition Con—
ng/kg) o AFB, 3 mg/ke ference & University of Minnesota Research Update Ses—
sion: Livestock Production in the New Millenium St Paul
MN 2006: 149 - 154.
AFB,
” AFB DDCS 8 Ganes-an V Rosentrater K A Muthukumarappan K Effect
° 1 of moisture content and soluble levels on the physical and
chemical properties of DDGS C . ASAE Annual Interna—
2 N tional Meeting Tampa F1 July 2006: 17 —20.
o, DDGS 9 Cromwell G L Herkelman K L Stahly T S. Physical
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