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ABSTRACT

This preliminary study aimed to determine the effect of fermented concentrate on Brahman crossbred steer growth
performance. This study used ten Brahman crossbred steers aged 16-20 months weighing an average of 334 kilograms.
All animals were randomly divided into two groups: control and treatment (n = 5/group). The control group received
freshly harvested king grass combined with commercial concentrate feed (+ 3% BW); the treatment group received
fresh king grass and fermented commercial concentrate. The fermented concentrate was prepared using inoculum
bacteria solutions: freshwater + 5% molasses + 0.5% SBP®. The solutions were added with a concentrate containing
0.5% Agromix Booster® mineral premix. The mixture (£35% moisture contents) was fermented under anaerobic
conditions for at least 6 hours. Each treatment group's animals were fed twice daily and given free access to water. The
duration of the fattening period was 145 days, with six times of animals weighting. The results indicated that there were
no statistically significant differences between the two groups in terms of final body weight, total live weight increase,
average daily gain (ADG), feed intake, feed conversion ratio, and feed cost per gain (p>0.05). However, the value of
ADG (0.99 vs 0.71 Kkg), concentrate intake (8.66 vs 7.59 kg DM) and income over feed cost (2,37 vs 1,83 million
IDR/head) in the treatment group was higher (p>0.05) than in the control group. The limited number of replication (n=5)
might explain the data obtained statistically indifferent between two groups. It would be much of interest to conduct the
trial with a greater number of cattle. It might be expected that feeding Brahman crossbred steers with dietary fermented
concentrate would significantly have a higher value, including total live weight gain, ADG, feed intake, and income
exceeding feed cost in the fattening period.
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1. INTRODUCTION

The increasing demand for meat in Indonesia is not
equivalent to local meat production, so imported feeder
cattle meet the shortage. However, many factors can
affect animal production; one of them is nutrients.
Nutrients are an essential component in determining the
performance of cattle [1]. In livestock enterprises, feed
costs can reach up to 70% of the total cost. Animals
require high-quality feed to maximize productivity. An
effort to raise livestock production by high-quality feed
supplementation is assumed to result in a high average
daily gain and efficiency [2]. Increased feed efficiency
will lead to higher business earnings [3].

One of the feed technology methods that can improve
cattle performance is by using fermentation. It is a

process that is essential in the usage of prospective
nutrients in  maximizing their conservation and
minimizing antinutritional compounds in the feed
process [4]. The fermentation technique can inhibit
microbial pathogens' growth and increase concentrates'
nutrient quality [5,6]. Some researchers have observed
the benefits of using microbiological inoculants in
fermented concentrates, as Kim et al. discovered [7].
They examined fermented feed following the lactic acid
bacteria supplementation as microbes source for 21 days
of fermentation. They revealed that it might significantly
increase feed intake linear with growth efficiency in
cattle. Wulandari et al. [8] also reported that using multi-
microbial inoculum (SBP®) was a viable fermenter to
improve digestibility and reduce cacao pod theobromine.
The fermented feed may deliver more dense nutrition,
improved palatability, and enhanced digestibility,
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thereby meeting cattle protein requirements and
enhancing beef cattle performance [9,10].

The use of fermented concentrates in livestock,
especially pigs and poultry, has been extensively
explored. Nonetheless, research on the use of microbial
inoculants to ferment concentrate in ruminants is scarce.
However, additional research is necessary to evaluate the
effect of fermented concentrate on in-vivo studies. The
point of the study was to assess the effect of fermented
concentrate on Brahman crossbred steer growth
performance.

2. MATERIALS AND METHODS

2.1. Fermented Concentrate Preparation

The concentrate was obtained from the commercial
product of PT. Widodo Makmur Perkasa, Cianjur.
Microbial inoculum of SBP® was produced by CV.
Agromix Lestari, Yogyakarta. First, the amount of 20-
liter fresh water was added by 5 kg molasses and 500 ml
SBP®. The solution was homogenized and left for 2
hours under anaerobic conditions. A total of 100 kg of
commercial concentrate, containing 0.5% Agromix
Booster® mineral premix, was added to the inoculum
bacteria solution earlier. The mixture containing £35%
moisture contents was placed in a mini silo (100 kg) and
fermented under anaerobic conditions for at least 6 hours.

2.2. Animal and Experimental Design

Ten Brahman crossbred steers were obtained between
16 and 20 months and were confined in an individual
cage at the Bengkel Kali Jeruk, Sleman, Yogyakarta.
These animals were split into two groups, consisting of 5
animals: the control and the treatment group (n=5/group).
The control group’s initial body weight was 334.60 kg,
while the treatment group's initial body weight was
333.40 kg. System of feeding: The control group received
fresh king grass (7 kg) with commercial concentrate (9
kg), the treatment group received fresh king grass and
fermented concentrate. They were fed experimental feed
twice daily at 07.00 and 15.00. Water was provided ad
libitum every day. Brahman crossbred steers were kept
for 145 days and weighed six times: day-0, day-28, day-
68, day-107, day-135, and day-145. The total gain in live
weight (TLWG) was calculated as TLWG = final body
weight (kg) - initial body weight (kg). The average daily
gain (ADG) was determined by dividing the TLWG by
the fattening periods. Feed conversion ratio (FCR) was
calculated as FCR = feed intake (kg DM)/weight gain
(kg). Income over feed cost is an economic evaluation
aspect calculated by the difference between feed cost and
weight gain in Indonesian rupiah (IDR).
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2.3. Nutrient Component of Feed

Random grab samples were crushed through a 1 mm
screen to determine the relative concentration of king
grass and concentrate. Dry matter content (DM) of king
grass was examined after drying in an air-dryer at 55°C
for three days using AOAC [11]. Organic matter (OM),
crude protein (CP), crude fiber (CF), ether extract (EE)
were specified. Total digestible nutrients (TDN) were
calculated following Hartadi et al. [12]. The chemical
components of King grass and commercial concentrate
were shown in Table 1.

Table 1. Nutrient composition of King grass and
commercial concentrate

Iltem (%DM) King Concentrate
Grass

Dry matter (DM) 20.14 89.87

Organic matter (OM) 84.99 93.78

Crude protein (CP) 8.67 10.62

Crude fiber (CF) 33.00 21.20

Ether extract (EE) 1.30 5.51

Nitrogen free extract (NFE) |42.02 56.45

Total digestible nutrient 48.60 48.25

(TDN)

2.4. Statistical analysis

An independent sample T-test of SPSS (version 20)
was used to determine significant differences between
control and treatment groups. Data were provided as
mean + standard error of the means (SEM). A statistically
significant difference was defined as p < 0.05.

3. RESULTS AND DISCUSSION

The effect of fermented concentrate on the growth of
Brahman Crossbred steers was studied. Animals fed with
fermented concentrate showed a higher total feed intake
(10.06 kg DM) than the animals fed with non-fermented
concentrate (8.99 kg DM) during the fattening period
(Table 2). This was due to the concentration difference
(8.66 vs 7.59 kg DM), while the forage intake is the same.
These findings suggest that the animals preferred to eat
fermented feed over control feed. It is likely because of
the microbially fermented concentrate. It contains a
variety of organic acids that give it a pleasant odor and
flavor. A similar study with various silages was
conducted in Hanwoo steers; the authors stated that
animals fed a mixture of silage and concentrate
consumed total feed than animals fed concentrate with
rice straw [13]. However, Junior et al. [14] found that
animals fed silage consumed less than animals fed a
control diet, contradicting our findings.
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Table 2. Effect of fermented concentrate on feed intake and growth performance of Brahman crossbred steers during

the fattening period.

Control' (C)

Differences

Treatment? (T) (1-C)

SEM3

IBW, 0-day (kg) ns 334.60 333.40 9.18 -1.20
28-day (kg) ns 365.20 369.80 9.29 4.60
68-day (kg) ns 416.60 418.20 12.75 1.60
107-day (kg) ns 444.80 461.20 16.09 16.40
135-day (kg) ns 466.60 486.80 22.47 20.20

FBW, 145-day (kg) ns 463.20 491.20 19.58 28.00

Feed intake (kg DM) - 8.99 10.06 - -

King grass (kg DM) - 1.41 1.41 - -
Concentrate (kg DM) - 7.59 8.66 - -

TLWG (kg) ns 128.60 157.80 16.96 29.20

ADG (kg) ns 0.71 0.99 0.12 0.29

FCR ns 13.67 9.64 1.82 -4.03

Feed cost of gain ns 42,273 30.316 8,758 -12,409

Income over feed cost (IDR/head)ns 1,831,500 2,371,900 2,455,395 540,380

1 Control group: Brahman crossbred steers fed fresh king grass + commercial concentrate;
2 Treatment group: Brahman Crossbred steers fed fresh king grass + fermented commercial concentrate; IBW: Initial body
weight; FBW: Final body weight; TLWG: Total live weight gain; ADG: Average daily gain; FCR: Feed conversion ratio;

3 Standard error of the mean (p-value).

However, other researchers have indicated that
fermented feed supplemented with ruminants may have
an effect on dry matter intake, rumen pH, and total
nutrient digestibility. Lin et al. [15] discovered that
fermented feedstuffs increased the body weight growth
and feed conversion rates of Hanwoo steers after the
fattening period. Moreover, Kim et al. [16] also found
that fermented feed increased total and daily live weight
growth. In the current study, the lack of response to yeast
supplementation may be related to a lack of increase in
nutritional digestibility. Wulandari et al. [8] stated that
fermentation with SBP resulted in the highest dry matter
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digestibility percentage. The inoculum of SBP includes
of lactic acid bacteria, cellulolytic bacteria, and
amylolytic bacteria, which reduce the pH and crude fiber
from cellulolytic bacteria. The source of the substrate for
the fermentation pattern in this study came from the same
concentrate, where the concentrate had a low fiber
content and had the same physical form (mash), so the
digestibility value of the two ingredients might have also
been the same. It caused the performance of cattle to have
no significant effect. Doherty and Mayne [17] reported
that the fermentation of fiber-based materials would
change the chemical composition of nutrients compared
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Treatment

Figure 1 Body weight graphic of Brahman crossbred steers received fermented concentrate during the fattening
period (145 days)
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to starch-based. In addition, some kinds of literature in
the feed fermentation did not use the concentrate only but
used the total mix ratio (concentrate and forage).
Although in-vitro studies, Santoso et al. [18] researched
a single concentrate using probiotics. This study's author
concentrated on lactic acid bacteria and yeast effectively
modified ruminal fermentation patterns by increasing the
proportion of propionic acid, total volatile fatty acids
concentration, organic matter, and nutrient digestible
fiber (NDF) digestibility. In addition to surmising from
the component side of the substrate material, we assumed
that the low replication in this study tends to affect the
statistics. A sufficient number of duplicates was required
to acquire a reliable result from an experiment. Since the
number of duplicates was correlated to the power of a
test, increasing the number of experimental duplicates
can give increased statistical power for detecting a
desired difference among treatments [19]. The number of
duplicates had a practical effect on inference errors in
analyzing differences of means or variances [20]. In the
Independent sample t-test, the minimum number of
replications used was six replications [4, 21]. In contrast,
for a large number of replications, Fauzyah et al. [22] and
Chang et al. [23] used 18 and 50 replications,
respectively.

4. CONCLUSION

This study concludes that feeding Brahman crossbred
steers with fermented concentrate has a potentially higher
difference value in total live weight gain, ADG, and
income over feed cost in the fattening period. Further
study on fermented concentrate with the more significant
number of cattle and more detailed parameters such as
ruminal parameters, digestibility, carcass, and meat
qualities is recommended to be carried out.
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