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Aerobic Stability of Mixed Feeds with Fermented Soybean By-product
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ABSTRACT

The aim of this study is to reveal the eJect of raw or ensiled okara on the aerobic
stability of mixed feeds for dairy cattle. Three types of okara were prepared for
this research; raw okara (RO), fermented okara without any additives (FO) and
fermented okara with dried beet pulp (FO+BP) to decrease moisture level. Each
types of okara was mixed with hay, grains and so on to make mixed feeds for dairy
cattle. These mixed feeds were put into plastic bottles and they were incubated
aerobically for 5 days at 3000 to determine their aerobic stability. As an indicator
of deterioration, the temperature of the mixed feeds including RO and FO+BP
increased around 1 day after incubation, while the FO treatment maintained
ambient temperature for 3 days and then slowly increased, but did not show visual
deterioration until day 5. During these 5 days, the amount of yeast in the mixed
feed with RO and FO+BP rapidly increased within 1 day; in contrast, that in the
FO slowly increased after 3 days. Only the mixed feed with FO decreased its pH
and increased lactic and acetic acid content under aerobic conditions up to day 3.
Even so, the level undissociated fatty acids in the FO treatment was still lower
than the reported minimum inhibitory concentration for yeast growth in feed. It
can be assumed that antifungal compounds other than short-chain fatty acids may
be contained in fermented okara or newly produced under aerobic condition. Soy
Protein Research, Japan 17, 135-140, 2014.
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Table 1. Characteristics of raw and fermented okara
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pH Lactic acid Acetic acid Lactic apid Aerobic Yeast and
bacteria bacteria mold
------ % - ------- log,, cfu/g -------
Raw okara 6.99 <0.01 0.02 504 6.05 3.36
Fermented okara (no additive) 3.99 0.57 0.10 6.40 6.81 <2.00
Fermented okara (beet pulp added) 4.28 044 0.07 5.49 6.32 <2.00

cfu: colony-forming unit
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Fig. 1. Changes in temperature of dairy feeds
including raw or fermented okara with or
without beet pulp. ...; dairy feeds with raw
okara, —; dairy feeds with fermented okara
(no addltlve) - dairy feeds with fermented

okara (beet pulp added).
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Fig. 3. Changes in microbial numbers in dairy feeds
including raw or fermented okara (Day O, 1,
3 and 5). White; dairy feeds with raw okara,
Black; dairy feeds with fermented okara (no
additive), Slash; dairy feeds with fermented
okara (beet pulp added).

Fig. 2. Dairy feeds including raw or fermented okara at 5 days after aerobic condition. (left; dairy feeds with
raw okara, center; dairy feeds with fermented okara (no additive), right; dairy feeds with fermented

okara (beet pulp added).
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Fig. 4. Changes in pH, lactic acid and acetic acid
contents in dairy feeds including raw or
fermented okara (Day 0, 1, 3 and 5). O0; dairy
feeds with raw okara, m ; dairy feeds with
fermented okara (no additive), a; dairy feeds
with fermented okara (beet pulp added).

Table 2. Characteristics of dairy feeds including raw or fermented okara (Day 0)

pH Lactic acid Acetic acid Lactic a_CId Aerob!c Yeast and
bacteria bacteria mold
------ e - log,, cfu/g --------
Dairy feeds with raw okara 5.83a <0.01b 0.03c 484 4.99a <2.00
Dairy feeds with fermented ;. 017a 0.06a 5.20 450ab <200
okara (no additive)
Dairy feeds with fermented ., 017a 0.05b 492 401b <200

okara (beet pulp added)

a,b,c; Means with diClerent letters in a line are significantly dillerent (,p<0.05).
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