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The improving of soybean meal nutritive value by using yeast
and lactic acid bacteria in raw milk
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ABSTRACT: This experiment was conducted the to improve soybean meal nutritive value by using yeast
and lactic acid bacteria in raw milk. Experiments were used t-test to compare chemical composition between
unfermented milk soybean meal and fermented milk soybean meal. Experimental products were analyzed for DM,
OM, CP,EE, CF, NDF and ADF. The result was shown that in fermented milk group significantly (P<0.05) increased
CP and EE, especially, CP was increased from 46.8 up to 70.6 % of DM while ADF was significantly (P<0.05)
decreased. In addition, both, CF and NDF were numerically decreased when compared with unfermented group.
In conclusion, fermented milk could improve nutritive value of soybean meal by increasing crude protein and ether
extract and decreasing acid detergent fiber. Moreover, the further research should be investigate more composition
in term of non protein nitrogen, true protein, amino acid and fatty acid profile in soybean meal fermented milk.
Keywords: Soybean meal, fermented milk, yeast, lactic acid bacteria, protein source
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Introduction

The significant increase in demand livestock
product in recent years in developing countries
has required increasing and improving the qual-
ity of animal feed supply. Many researchers try to
find strategies to improve nutritive value of by-
product and local feed such as cassava chip, rice
straw, rice bran, soybean meal, etc. Incorporation
of microbial additives such as a culture of Sac-
charomyces cerevisiae and lactic acid bacteria
to the diet has become a common practice in
ruminant nutrition.

Fermented milk products are regarded as
predominantly lactic fermentations, the frequent
occurrence of yeasts and lactic acid bacteria has
led to the suggestion that interactions may occur
that can influence product characteristics and
quality. Certainly, the presence of yeasts is crucial
for the desirable properties of carbon dioxide and
ethanol production in east European and Asian
products such as kefir, koumiss and airag. How-
ever, the mechanisms of possible interaction
between yeasts and the lactic flora have not been
widely studied. Such interaction may be stimula-
tion or inhibition of growth of one, or both, of the
co-cultured strains (Narvhus and Gadaga, 2003).

Soybean meal is a protein source in animal
feed worldwide. Its universal acceptability in ani-
mal feed has been due to favourable attributes
such as relatively high protein content and suit-
able amino acid profile except methionine, mini-
mal variation in nutrient content, ready availabil-
ity year-round, and relative freedom from
intractable anti-nutritive factors if properly proc-

essed. Also, attention has been focused on soy-
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bean meal utilization as an alternate protein
source in animal diets due to the changing avail-
ability or allowed uses of animal proteins. How-
ever, the improving quality of feedstuff is very
interesting by nutritionist and also the data of
method to improve soybean meal quality by using
microorganism fermented milk still limited. There-
fore, the objective in this experiment is to study
the improving of soybean meal nutritive value by

using fermented milk.

Materials and methods

Fermented milk process

Activated yeast: weight Baker’'s yeast 20g
into a flask mixed with sugar 20 g and distill water
100 ml. then incubated at room temperature for 1
h (A). Activated Lactic acid bacteria: mixed com-
mercial yoghurt 50 g, molasses 25 g and distilled
water 25 ml,- incubated at room temperature for
2 h (B). Mix (A) and (B) with 500 g of raw milk (pH
5-7) then flushed with air for 4 days at room tem-

perature by using air pump (600 W).

Soybean meal fermented milk production

After fermented milk for 4 days, mixed fer-
menting milk with soybean meal in tank at propor-
tion 1.5 : 1 kg, fermented for 3 days. The pellet
were did using soybean meal fermented milk 2
kg with cassava chip mashed 1 kg and then sun-
dry for 2 days. Products were used as a feed-
source for animal. Soybean product: prepared
by mixed soybean meal with water in tank at
proportion 1.5 : 1 kg and then mixed with cas-
sava chip mashed at proportion 2:1, after that

sundry for 2 days.
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Chemical analysis

Soybean meal and soybean meal fermented
milk product were analyzed for Dry matter (DM),
organic matter (OM), ether extract (EE), crude
fioer (CF) and crude protein (CP) determined ac-
cording to AOAC (1990). The sample was also
analyzed for neutral detergent fiber (NDF) and
acid-detergent fiber (ADF) according to Van Soest
etal. (1991).

Analysis of data

Data were analyzed by using the t-test (SAS,
1998) to compare the chemical composition of
the two treatments (soybean meal and soy bean
meal fermented milk). Each treatment was con-
taining 5 replication. Treatment means were sta-
tistically compared using Duncan’s New Multiple
Range Test (Steel and Torrie, 1980). Differences

were assumed to be significant at P<0.05.

Results and discussion

Table 1, showed effect of soybean meal
fermented milk on chemical composition of ex-
perimental feed. It was found that when ferment-
ed soybean meal with yeast and lactic acid
bacterial fermented milk could significantly
(P<0.05) increased crude protein and ether ex-
tract, especially, crude protein the value in-
creased from 46.8 up to 70.6 % of dry matter while
acid detergent fiber was significantly (P<0.05)
decreased. However, both, crude fiber and neu-
tral detergent fioer were numerically decreased
as well.

The increasing of crude protein ether extract
that might be due to effect of soybean meal, cas-

sava chip mashed, raw milk, micro-organism
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(yeast and lactic acid bacteria) in soybean meal
fermented milk could utilized milk and soybean
meal to product them self and also products from
fermented milk. Nasseri et al. (2011) reported that
yeast contain protein, fat, ash and nucleic acid
around 45-55, 2-6, 5-10 and 6-12 % dry weight,
respectively. Moreover, Yamada and Sgarbieri,
(2005) study compare the composition and func-
tional and nutritional properties of whole yeast
cells (WY) an ethanol distillery with those of a
phosphorylated protein concentrate (PPC) pre-
pared from the same cells. It was found that yeast
(S. cerevisiae) is rich source of protein, soluble
fiber, some minerals, and saturated fatty acids
predominated over monounsaturated and poly-
unsaturated in both WY and PPC. Moreover, fer-
mented soybean meal also could be used as an
energy source for animals because it contain
cassava chip mashed at 33.3% in fermented
soybean meal. Many recherchers interested in
using microorganism to improved nutritive value
of feed. Thongkratok et al. (2010) reported that
microbial fermentation played a significant role in
nutritional enrichment of erstwhile worthless and
often discarded agro-industrial by-products gen-
erated through the harvesting and processing of
cassava roots. Recently, Wanapat et al. (2011)
and Polyorach et al. (2012, 2013, 2014) reported
that yeast could prepare to increased crude pro-
tein content of cassava chip up to 30-47% of dry
matter.

Most of the important microorganisms ap-
plied in the production of fermented foods have
been studied for decades, yielding a wealth of
information on their physiology and genetics in
relation to product functionalities, such as the

development of flavor, taste, texture and chemical
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composition of feedstuff. The quantity as well as
quality of the food proteins as expressed by bio-
logical value, and often the content of water solu-
ble vitamins is generally increased, while the anti
nutritional factors show a decline during fermenta-
tion (Paredes-Lépez and Harry, 1988). Fermenta-
tion results in a lower proportion of dry matter in
the food and the concentrations of vitamins, min-
erals and protein appear to increase when meas-

ured on a dry weight basis (Adams, 1990). Ws-
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zolec et al. (2001) reported that fermented milk
product which utilizes a wide variety of microor-
ganisms to produce a wide variety of products in
addition to lactic acid including ethanol, free
fatty acids, and acetaldehyde. Inaddition, Mixed
culture fermentation of pearl millet flour with S.
diastaticus, S. cerevisiae, Lactobacillus brevis
and L.fermentum was found to improve its bio-
logical utilisation in rats (Khetarpaul and Chauhan,
1991).

Table 1. Effect of fermented milk on chemical composition of experimental feed

ltem Unfermented soybean meal Fermented soybean meal SEM P-value
Dry matter 97.4 96.0 2.29 0.3599
Organic matter 93.3 95.2 1.52 0.0839
Crude protein 46.8° 70.6° 1.68 <.0001
Ether extract 3.2° 5.6° 0.60 0.0002
Crude fiber 6.6 5.8 0.66 0.0801
Neutral detergent fiber 12.8 10.6 1.89 0.1026
Acid detergent fiber 10.2° 6.8 1.6 0.0102

*" Value on the same row with different superscripts differ (P<0.05), SEM= standard error of the means

Conclusions

In conclusion, - fermented milk could improve
nutritive value of soybean meal by increasing
crude protein and ether extract and decreasing
acid detergent fiber. Moreover, the further re-
search should be investigate more composition
in term of non protein nitrogen, true protein,
amino acid and fatty acid profile in soybean meal

fermented milk.
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