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Figure 1 Changes in the internal sample temperature in the high temperature storage test.
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Figure 2 Changes in the moisture in 1) the high temperature storage test and
2) the humidification high temperature storage test.
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Figure 3 Changes in the AV in 1) the high temperature storage test and
2) the humidification high temperature storage test.
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Figure 4 Changes in the POV in 1) the high temperature storage test and 2) the humidification

high temperature storage test.
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Figure 5 Changes in lipid contens (dry matter base)
after 8 weeks of high temperature storage test.
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Table 1 Changes in tocopherols in high temperature
storage test
(mg/100g DDGS dry matter base)

After 8 weeks

Start
N-C H-40 H-40E H-60
Total tocopherol 17.8 17.5 16.8 16.9 16.1
a-tocopherol 2.0 1.9 2.0 2.0 2.2
r-tocopherol 15.2 15.0 14.3 14.4 13.4
o-tocopherol 0.6 0.6 0.5 0.5 0.5
g 16.0
e
£ TSNS — 8- H-40
o 145 - =3
% 14.0 AN —a—H-40E
g: 135 % % - -H-60
> 130
0 8

Storage period(weeks)

Figure 6 Changes in 7-tocopherols after 8 weeks of
high temperature storage test (mg/100g DDGSdry
matter base).
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Figure 7 Changes in color of 1) luminosity (L*), 2) redness (a*) and 3) yellowness (b*) in high
temperature storage test. L* values measure darkness to lightness (higher L* value indicates a
lighter color) ; a* values measure redness (higher a* value indicates a redder color) ; and b*
values measure yellowness (higher b* value indicates a more yellow color).
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Table 2 Odor intensity* comparison for every processing

1 week 2 weeks 4 weeks 6 weeks 8 weeks
H-40 (n = 6) 0.67 = 1.21 2.17 = 0.98 2.33 = 1.63 217 = 1.17 2.67 = 1.63
H-40E (n = 6) 0.00 = 0.00 1.33 + 0.82%® 2.50 = 0.84° 2.83 = 0.75° 3.33 £ 1.21°
H-60 (n = 6) 0.00 &= 0.00 1.33 £ 0.52° 1.67 £ 0.52° 3.67 £ 0.52¢ 3.33 £ 0.52¢

Mean = standard error

abe : Significant difference (P < 0.05) between different

* Odor intensity : 0 = almost none ; 4 = very strong.
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letters in the same line.
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Changes in the feed characteristics of DDGS during high
temperature or humidification high temperature storage
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We carried out storage tests of DDGS to confirm the change in the feed characteristics under high tem-
perature and humidification high temperature assuming passage through a high temperature region during
sea transportation. The high temperature storage test was set at room temperature (22°C), 40°C and 60°C,
and changes in the sample temperature, moisture, lipid quality (acid value (AV) and peroxide value (POV)),
lipid content, tocopherol content, color and odor were examined at 0, 1, 2, 4, 6 and 8th week for 8 weeks
storage. The humidification high temperature storage test was set at 40°C, and changes in the moisture, AV
and POV were examined at 0, 1, 2 and 4th week for 4 weeks storage. Both tests included a group with
antioxidant addition. In the high temperature storage test, the lipid quality scarcely changed. This may be
due to antioxidant action caused by the y-tocopherol in DDGS. In the group at 60°C high temperature, the
color turned brown and the odor changed to a burnt odor, which result were significantly different from the
other groups. In group with humidification at 40°C, the lipid was oxidized slightly, but this was controlled by
the antioxidant. The characteristics of DDGS were suggested to be comparatively stable during storage as
a feedstuff. If DDGS is stored under a general feedstuff storage condition, it is suggested that characteristics
as the feedstuff of DDGS are kept.
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