
Opportunities for Micro-Aid® Usage in All Natural
Beef Feedlot Programs
Micro-Aid®

Micro-Aid® is a technology developed by Distributors Processing, Inc. (d.b.a. DPI GLOBAL) of
Porterville, CA and is marketed to the livestock and poultry industries in a dry, granular form. The active
components in Micro-Aid® are extracted and concentrated from harvested plants to attain the purest and
highest quality, phytogenic extracts for use in manufacturing. Micro-Aid® Feed Grade Concentrate is
manufactured by carefully drying the active components onto a granular carrier to reduce dust and
improve handling and mixing ability. This ensures a uniform technology mix at even the lowest
inclusion rates.

Micro-Aid® has stood the test of both university and commercial evaluation as it is as effective in
today’s commercial livestock industry as it was when it was first introduced over forty years ago.
Performance and health improvements have been reported in growing swine, feedlot beef cattle, broilers,
lactating dairy cows, layers, turkeys, rabbits, horses, pets, and aquaculture. The consistent improvements
in weight gain, feed efficiency, milk production, and reproductive performance demonstrated in the
research database of Micro-Aid® prove its value in all animal species. In addition to those results, an
extensive database has been developed demonstrating the environmental attributes of Micro-Aid®

including a reduction in odor-causing gases such as ammonia, sulfides and phenols.
Micro-Aid® first begins to work enterically to help promote a healthy gastrointestinal tract

environment. Furthermore, it is not absorbed by the intestinal tract; instead, Micro-Aid® passes through
the animal and is excreted along with fecal matter into the waste management system. Once there,
Micro-Aid® continues to work in a similar fashion as in the gut to enhance microbial populations, which
in turn utilize undigested nutrients to form organic nitrogen compounds while preventing the formation
of noxious gases such as ammonia.

Microbiota
Research has been conducted to determine the effects of Micro-Aid® on bacteria common to the

intestinal flora of domestically raised food animals. To establish our bacteria database for testing,
approximately 110 different isolates were obtained from various sources. It is worth pointing out that
these isolates were representative of both commensal and pathogenic bacteria, both Gram-positive and
Gram-negative stain bacteria, both aerobes and anaerobes, and both facultative and obligatory anaerobes.
Furthermore, these bacteria isolates were obtained from avian, bovine, canine, equine, feline, and porcine
sources and are so ubiquitous in the animal environment that they may be found in all regions of the
gastrointestinal tract. A few examples of the bacteria tested included Escherichia coli, Enterococcus,
Bifidobacterium, Lactobacillus, Clostridium perfringens, etc. Because of the dense population of



bacterial species present in the gastrointestinal tract, it is impossible to determine the effects of Micro-
Aid® on each bacterial species. However, our extensive database of bacteria isolates allows us to
evaluate the effects of Micro-Aid® on a large percentage of the bacteria common to the intestinal flora
and the Micro-Aid® results can then be extrapolated to the various other bacterial populations.

To initially determine the effect Micro-Aid® has on intestinal bacteria, an agar dilution susceptibility
test was conducted on different bacterial strains. This test has been referred to as the “Gold Standard” for
in vitro antimicrobial susceptibility testing. To standardize the test, the method referenced by the Clinical
and Laboratory Standards Institute was used. The minimal inhibitory concentration (MIC) was defined
as the first concentration of Micro-Aid® where there was no bacterial growth for a specific bacterium-
Micro-Aid® combination.

Results demonstrated that Micro-Aid® has a very broad-spectrum inhibitory affect on several
different species of bacteria that make up the normal flora of the gastrointestinal track. This effect is
similar for the facultative anaerobic Gram-negative bacteria and the facultative anaerobic Gram-positive
bacteria tested. However, it appears to be more pronounced for the obligatory anaerobic bacteria than on
the facultative anaerobic bacteria. Furthermore, Micro-Aid® was effective against lactose positive
bacteria including lactobacilli, E. coli and Klebsiella pneumoniae. These bacteria posses the enzymes ß-
galactosidase permease and ß-galactosidase, which can transport sugars into their cells and then
metabolize them into lactic acid. Finally, Enterococcus faecalis, Enterococcus faecium and
Enterococcus durans were tested, all of which are classified as Lancefield Group D Streptococcus, as is
Streptococcus bovis.

The next step in determining the effects of Micro-Aid® on bacteria common to the intestinal flora of
domestically raised food animals entailed the use of the concentration dependent killing assay. This
assay is also referred to as the time-kill assay and determines the rate of bacterial killing over time when
the test bacterium is exposed to multiples of the MIC. In these studies, bacteria were tested against
Micro-Aid® at concentrations of 0.5, 1, 2, 4 and 8 times the MIC. Following incubation of the bacteria
growth plates in the appropriate medium, plates were counted to determine the number of colony forming
units (CFUs) in the suspension. This procedure was repeated after 1, 2, 3, 4, 5, 6 and 24 hours incubation
to look at the effects of Micro-Aid® during the four stages of a bacterium’s growth curve (i.e., lag, log,
stationary, and declining phase).

An example of an E. coli time-kill assay is presented in Figure 1. The results indicate that at 0.5
times the MIC, growth of E. coli was similar to the Control. However, there was a bacteriostatic effect
on E. coli when Micro-Aid® was increased to 1 and 2 times the MIC. Interestingly, at 4 times the MIC,
Micro-Aid® had a bactericidal effect on E. coli beginning at one hour exposure and continuing this trend
through six hours exposure. After 24 hours of exposure, there was no detectable E. coli. At 8 times the
MIC, E. coli was rapidly killed off by three hours post-exposure and viable cells were no longer
detectable.



Similar results were
reported for the other
bacteria tested; however, the
extent of the effect is
dependent on the bacterial
species being tested and the
concentration of Micro-Aid®

the bacteria are exposed to.
Furthermore, bacteria were
evaluated in monoculture
tests, as well as mixed
cultured settings, which
would be representative of
the diverse microbiota
population within the
intestinal tract, and reported
similar results.

Rumen Fermentation
The main substrates for methanogenesis in the rumen are hydrogen and carbon dioxide. Hydrogen is

delivered to methanogens by hydrogenic bacteria and ciliated protozoa. Feeding Micro-Aid® consistently
reduced (P < 0.002) in vitro methane production in all forage types evaluated, including a legume, cool
season grasses, and warm season grasses (Figure 2). This reduction in methane emissions occurs by
altering rumen microbe populations, which reduces the substrates for methane production. Although
microbes were not evaluated in this experiment, it is known protozoa populations struggle to exist in
these systems and that any changes in microbes are on bacterial species, which in this case would be
hydrogenic bacteria.

Figure 2. Effect of Micro-Aid and Forage Type on In Vitro Methane Production,
Diet Type - 10% Forage:90% Concentrate
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Figure 1. Escherichia Coli Time-Kill Assay
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Further rumen fermentation research has been conducted to demonstrate the effects of Micro-Aid®

has when added to beef feedlot rations. Micro-Aid® supplementation improved (P = 0.04) the efficiency
of microbial N synthesis, g/kg of OM truly fermented (MOEFF) compared with the Control treatment
(12.53, 16.44, 17.18 g/kg for 0.00, 0.75, and 1.00 g of Micro-Aid® per day, respectively). A 31%
improvement in MOEFF was observed with 0.75 g of Micro-Aid® while a 37% improvement in MOEFF
was noted with 1.00 g of Micro-Aid®. Because rumen protozoa numbers are generally lower in cattle
consuming high concentrate diets like those used in this study, the increase in quantity and efficiency of
microbial N production is attributed to changes in specific rumen bacterial populations.

Table 1. Effects of Micro-Aid® on fermenter pH of a 90% concentrate diet
Treatment

Item/Time after feed input Control
Micro-Aid®

0.75 g/d
Micro-Aid®

1.00 g/d P Value
Fermenter pH

0 hour 6.45 6.30 6.10 0.16
0.5 hour 6.21 6.09 5.84 0.12
1 hour 6.17 6.01 5.83 0.12
2 hour 6.02a 5.84ab 5.66b 0.08
9 hour 6.24a 6.02ab 5.91b 0.10

a,bMeans in a row with different superscripts differ, P < 0.05.

In this same experiment, fermenter pH at 2 and 9 hours after dietary substrate addition was lower for
both Micro-Aid® treatments compared with the Control treatment (Table 1). These changes in pH
followed the same pattern as the improvements in organic matter (OM) digestion, microbial OM and
nitrogen flows, suggesting a more rapid and extensive fermentation when Micro-Aid® was added to the
treatments. The reduction in pH noted in this study is evidence of increased acid-producing bacteria.

Conclusions
Results from this research indicate that Micro-Aid® works enterically to promote a healthy

relationship of indigenous gastrointestinal bacteria. These indigenous bacteria are critical because they
act to stimulate the normal maturation of host tissues and provide key defense and nutritional functions.
Normal microbial colonization is the process by which a gastrointestinal bacteria population becomes
stable in size, over time, and without the need for periodic reintroduction of bacteria. Furthermore,
because the gastrointestinal tract is an extremely dynamic system, the results observed in these in vitro
tests may be intensified when Micro-Aid® is fed to the animal. Extensive research has proven the ability
of Micro-Aid® to consistently reduce noxious gases and improve animal performance; thus, validating
the recommended feeding rate of Micro-Aid® in multiple species.


