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A great diversity of species of microorganisms are present in the rumen environmental with specific
functions in the degradation of carbohydrates, protein and lipids. However, the knowledge of the
interactions between the different species of microorganisms in the rumen ecosystem and their specific
substrates were used to improve nutritional management and can increase production of meat or milk.
A balanced nutritional management is very important. When inappropriate feedstuffs are used on diet
formulation for cattle, there is a decrease in the growth of microorganisms in the rumen. And the
availability of the use of protein synthesized in rumen for all metabolisms of the animal.
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INTRODUCTION

The rumen is a suitable environment for the development
of a large number of anaerobic microorganisms, having
unique characteristics such as temperature around 38 to
42°C (Pourazad et al, 2015). But normally, the
temperature was more commonly found to be 39°C
(Hoover and Miller, 1991; Kim et al., 2014; Yazdi et al.,
2015). In the rumen, a redox potential was found (-350
mV, with fluctuations between -250 and -450 mV), with
result of a strong ambient environment due to the lack of
oxygen. The rumen is usually well buffered, due to the
presence of bicarbonates and phosphates founded in
continuous flow of saliva (Puggaard et al., 2011; Rgjen

and Kristensen, 2012; Storm et al., 2014). Saliva
production can be high in a cow, reaching over 180
L/day. However, the pH can vary due the nature of the
diet, but typically found between 5.5 and 7.0 when
ruminants are fed with predominantly on forage diet
(Aschenbach et al., 2014). According to Pourazad et al.
(2015), highly fermentable diets are rapidly converted to
volatile fatty acid (VFA) in the rumen. The resulting
release of protons can constitute a challenge to the
ruminal ecosystem and animal health. Although increased
acid production is a nutritionally desired effect of
increased concentrate feeding, the accumulation of
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protons in the rumen is not. Because pH values below
6.0 can reduce the survival of bacteria degrading
cellulose and synthesis protein. Similar results were
observed by Russell and Strobel (1987). Rumen
fermentation appeared to continue unimpeded, but when
the mean rumen pH was 5.4 it resulted in reduced fiber
digestion and less microbial protein flowing to the small
intestine (Hills et al.,, 2015). In the gas phase, carbon
dioxide and methane were gases that are more present.
Oxygen varies from less than 0.1% depending on the
amount of water and feed ingested. The osmotic
pressure of rumen contents ranges between 260 and 340
moles with an average value of about 280 moles. Values
greater than 350 can cause stop rumination process and
a decrease in the absorption of VFA (Russell, 2002).

RUMEN MICROBIAL DIVERSITY

The ruminal microorganisms are composed mainly by
three groups of anaerobes; by bacteria, protozoa and
fungi. The populations of each group and their species
are directly influenced by the type of feedstuff provided to
the ruminant host. The rumen-reticulum represents more
than 50% of the digestive capacity, consisting 10"
bacteria, 10° protozoa and 10 fungi per milliliter of rumen
content (Theodorou and France, 2005; Krause et al.,
2014). The microbial population has three important
nutritional functions for animals: (1) Digestion and
fermentation of carbohydrates, such as cellulose and
starch, with consequent production of VFA. (2) Amino
acid (AA) synthesis from non-protein nitrogen (NPN) from
the diet or from recycling via saliva or ruminal and
diffusion from dietary rumen degradable protein. (3) The
synthesis of B-complex vitamins and vitamin K. Microbial
populations can be subdivided into those free in liquid
phase, those linked to food particles, and those attached
to the ruminal epithelium (Cheng and McAllister, 1997).

Bacteria

The classification of ruminal bacteria may vary depending
on the substrate offered the animal, according to Koslozki
(2002), as follows:

(1) Fermenters of structural carbohydrates: Degrade cell
wall components of plants, especially cellulose and
hemicelluloses, have a relatively slow growth rate and
depend on ammonia and branched-chain fatty acids for
the synthesis of proteins (isovalerate, isobutyrate and 2-
metilbutyrate), for example, Ruminococcus albus (Suen
et al.,, 2011), Fibrobacter succinogenes, Ruminococcus
flavefaciens.

(2) Fermenters of non-structural carbohydrates (CNE):
Associate the particles of cereal grains or granules of
starch and can use ammonia, AA or peptides (PEP) for
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synthesis of proteins. As we have increased our
knowledge to modify the microbial population to enhance
production efficiency and animal health. Because lactic
acidosis is an animal health issue related to rumen
function, it became an early target for fermentation
modifications (including the use of ionophores) (Krause et
al., 2014). Much of the development of lactic acidosis
(acute, subacute, and chronic) has been linked to
increasing populations of Lactobacillus species,
Ruminobacter amylophilus and Streptococcus bovis, after
increased availability of fermentable soluble starch in the
rumen (Plaizier et al., 2012).

(3) Proteolytic: Most of the ruminal bacterial species
degrade proteins. However, there are a few species that
have a proteolytic activity far more intense than the
others, for example, Peptostreptococus species; higher
Prevotella ruminicola and Streptococcus bovis.

(4) Methanogenics: Are the most strictly anaerobic
rumen. Produce methane from CO, and H, fermentative
activity derived from other species. Methane (CH,)
emissions from ruminant livestock are 90% made from
enteric fermentation. Reduction of carbon dioxide to
CH, is critical for efficient ruminal fermentation, because
it prevents the accumulation of reducing equivalents in
the rumen (McAllister et al., 2015). The methanogenics
are members of the Kingdom Archae (Russell, 2002), for
examples: Methanobacterium species and
Methanobrevibacter species. The relationship between
methanogens and protozoa is expected. Studies have
shown that reducing protozoa populations would reduce
CH, production indirectly (Leahy et al., 2010; Hook et al.,
2010; Wright and Klieve, 2011; Attwood et al., 2011).
Second McAllister et al. (2015) methanogens exist in a
symbiotic relationship with rumen protozoa and fungi and
within biofilms associated with feed and the rumen wall.
Studies of the ecology of ruminal methanogenesis are
important in ruminant nutrition and identifying ways for its
mitigation. According to Hiinerberg et al. (2015), several
factors such as fast passage rate or cattle fed high-grain
diets can decrease CH,emissions. However, lowering
ruminal pH alone is, therefore, not an effective CH,
mitigation strategy. Other examples of CH, mitigation
occur when add lipid in the ration of ruminants, methane
emission would reduce by 2.2 to 5.6% (Beauchemin et
al., 2008; Martin et al., 2010).

(5) Lactic: Growing under conditions of low rumen pH and
using, among others, lactic acid as an energy substrate.
Marx et al. (2011), for example: Megasphaera elsdenii is
a lactate-utilizing bacterium whose ruminal abundance
has been shown to be greatly elevated during milk fat
depression. Second Weimer et al. (2015) studied the
effects of the addition of M. elsdenii and concluded milk
yield and composition were not affected by dosing.
Ruminal pH, VFA and lactate did not differ between
dosed and control cows, although acetate-to-propionate
ratio declined in both groups and butyrate increased after
dosing with M. elsdenii. The results confirm that
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establishing exogenously added bacterial strains in the
rumen is difficult, even for strains previously isolated.

(6) Pectinolitics: Ferment pectin. Although pectin is a
polymer of a structural nature, its fermentation, as well as
the characteristics of bacteria that use it, are similar to
those that ferment the non-structural carbohydrates, for
example, Succinivibrio dextrinosolvens and Lachnospira
multiparus.

(7) Lipolytic: Hydrolyze triglycerides into glycerol and fatty
acids such as Anaerovibrio lipolytica; despite the
importance of understanding lipolysis and its impact on
subsequent biohydrogenation of polyunsaturated fatty
acids by rumen microbes. According to Prive et al.
(2013), the enzymes had higher activities at neutral to
alkaline pH and had higher hydrolytic activity against
caprylate (C8:0), laurate (C12:0), and myristate (C14:0).
(8) Ureolitics: Adhered to the ruminal epithelium,
hydrolyze urea and release ammonia in the rumen, as
Enterococcus faecium (Khattab and Ebeid, 2014).

Protozoa

Protozoa can contribute with more than half of the rumen
microbial mass (Van Soest, 1994). However, the flow out
of the rumen protozoa is not proportional to its number in
the rumen. Protozoa are retained because of biomass
selectively in the rumen (Williams et al., 2008). The
removed of rumen protozoa increases the flow of
microbial and dietary protein to duodenum. In animals
feed diets of low nutritional value and high in fiber,
evidence the increase in the number of protozoa. Some
protozoa are cellulolytics. The main sources of energy
supply to the protozoa are carbohydrates, with
preference for the use of starch and sugars, compared to
diet high level of fiber. The main source of nitrogen (N) is
the protein feedstuff, or microbial available through
engulfment of bacteria in rumen environment. Protozoa
use insoluble proteins rather than soluble proteins, while
bacteria did not use ammonia for AA synthesis (Dijkstra
et al., 1998).

Many types of protozoa in rumen have different
participations on ruminal fermentation, some being
beneficial to ruminants and not others (Williams et al.,
1991; Williams and Coleman, 1997). In vivo experiments
have established that mixtures of protozoa ciliates
decrease the flow of ammonia N of the stomach into the
intestine (Ilvan et al., 2000). Despite the greater flow of N
ammoniac in animals without protozoa (named
defaunated), compared with the non-removed rumen
protozoa, second Veira (1986), most of the experiments
showed a lower growth rate due to the elimination of
rumen ciliates protozoa. Defaunation decreased NHs-N
concentration and increased the conversion efficiency of
blood urea N and protein-derived NH3z-N conversion into
microbial protein in the rumen. According to Firkins et al.
(2007) more studies should be done for characterization

of protozoa interactions with proteolytic and deaminating
bacterial populations. For example, dairy cattle have
greater intakes of readily available carbohydrate
combined with increased ruminal passage rates,
decreased protozoa biomass relative to bacterial biomass
and increase the efficiency of protozoa growth. Thus,
reducing the negative effects of bacterial predation,
compared with the beneficial effects that protozoa have
on stabilizing the entire microbial ecosystem. The
addition of lipid in the ration of ruminants negatively
affects protozoa population (Szumacher-Strabel et al.,
2004; Varadyova et al., 2007; Szumacher-Strabel and
Cieslak, 2012).

Belanche et al. (2015) study the effect of diet and
absence or presence of rumen protozoa on the rumen
microbial community in lambs. In studying the presence
of protozoa buffered the effect of diet on the rumen
bacterial population. Faunated animals fed alfalfa hay
had a greater abundance of F. succinogenes, anaerobic
fungi and methanogens, as well as an enhanced rumen
bacterial diversity. Cellulolytic bacteria were more
abundant in solid-associated bacterial fractions.

Fungi

The anaerobic fungi are part of the natural micro-
organisms of the rumen and its occurrence is known
since the 1970s (Orpin and Joblin, 1997). The 3 species
of anaerobic fungi, second Krause et al. (2014),
Neocallimastix frontalis, Sphaeromonas (now named
Caecomyces) communis, and Piromonas (now named
Piromyces) communis. Fungi degrade cellulose more
efficiently than the main species of ruminal cellulolytics
bacteria. There is evidence that the ruminal inoculation
with fungi may improve digestion and fiber ingestion
(Grenet and Barry, 1988), because fungi are capable to
digest cellulose and hemicelluloses, even when these
carbohydrates are present in lignified cell walls. The
greater ability of fungi in relation to bacteria is in breaking
the cell wall of plants. Therefore, it is comprehensible that
the greater participation of the roughage in the diet of
ruminants, the greater the contribution of the fungus in
the digestive process. Second Faichney et al. (1997) in
relation with N available made anaerobic fungi contributed
only 11 to 35 g N/kg of the microbial-N in the rumen and
7 to 27 g N/kg of the microbial-N flowing to the
duodenum.

TECHNIQUES FOR STUDIES OF FEEDSTUFF
DEGRADATION BY RUMINAL MICROORGANISMS

The evaluation of digestion parameters in ruminant
animals is assumed for techniques in situ or in vitro
(Broderick and Cochran, 2000; Krizsan et al., 2013;
Ramin et al., 2013). Among these techniques, the in situ
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Figure 1. Photomicrographs (X 100) of F57 textile (a), of nylon textile (b) and NWT (c) (Valente et al., 2011b).

evaluations have been more recommended, because the
measurements are performed in the rumen, where the
degradation process is supposed to be more reliable than
in vitro (Zhou et al.,, 2012). In addition, the in situ
evaluation avoids the accumulation of final products of
fermentation, which can affect degradation as sometimes
observed under in vitro environments. On the other hand,
the mathematical modeling of the in situ degradation
profiles allows the estimation of different parameters of
the rumen dynamics, including rate and extension of
degradation, the effectively degraded fraction by ruminal
microorganisms. Different textiles have been suggested
to make the bags used in the in situ evaluations, such as
nylon (50 pm), F57 (Ankom®) and non-woven textile
(NWT, 100 g/mz) (Casali et al., 2009; Valente et al.,
2011a, b). In order to consider a textile useful for ruminal
incubation, bags must present porosity thin enough to
avoid loss of intact or non-degraded particles and be
wide enough to allow the inflow of rumen fluid and
microorganisms and the outflow of degradation products
and to assure that microbial activity inside bags is similar
to that observed in the ruminal environment (Valente et
al., 2015). Analyze photomicrographs zoom (X 100) can
be observed in Figure 1.

The geometrical structures are similar for F57 and
NWT and differ of nylon bag arrangement. However, the
objective of both bags is not to avoid the inflow of
microorganisms and the outflow of final products of
fermentation, important for knowledge, and the ruminal
degradation profile by microorganisms in rumen studies
(Valente et al., 2015).

NITROGENOUS COMPOUNDS METABOLISM IN THE
RUMEN

The quality of ingested protein by ruminants and their AA
profile may be advantageous or not for the ruminal
microorganism. Ruminal bacteria can use and transform
low quality proteins into high quality proteins for the cattle

(microbial proteins). However, proteolysis activities were
beneficial to the ruminal bacteria during the fermentation
process for producing proteins of high biological value
(Mackie and White, 1990; Rodriguez et al., 2007).

Ruminal bacteria are responsible for converting about
60 to 90% of N consumed by cattle in ammonia source.
Studies indicated that about 50 to 70% of N from
bacterial origin can be derived from ammonia (Kosloski,
2002). Using ammonia marked *°N, reveal the relative
importance of the N sources of microbial origin and
depending on the animal diet (Nolan and Dobos, 2005)
found results in 40, the 95% of N of microbial origin from
the ammonia dietetics, after turnover rate recycle in
rumen environmental. Many bacteria can use ammonia
as a source of N for their development, but the
concentrations of ammonia in the rumen present
considerable fluctuations (Figueiras et al., 2015). Recent
research showed that high concentrations of ammonia in
the rumen liquid can result from a decrease in transport
of urea from the blood to the rumen (Bannink and
Tamminga, 2005). Second Abdoun et al. (2007)
independent spend the energy urea throughout
epithelium recycling because of movement of blood urea.

The concentration of urea in the visceral port system is
always less than the arterial. This N was used in the
synthesis of microbial protein and urea circulated through
the gastrointestinal tract. But Lindsay and Reynolds
(2005) note that the microbial protein formed in the large
intestine possibly be lost in the feces, although urea
reaching the rumen and may be used for protein
formation or simply pass and be absorbed in the small
intestine. Bacteria require at least 1% of N for its
maintenance, and the urea recycling can occur either via
saliva or by diffusion through the rumen wall (Van Soest,
1994).

According to Russell et al. (1992), ammonia in excess
may be lost as urea by animal urine. However, diets
containing low degraded protein in the rumen (RDP),
ammonia concentration can be much smaller. The
ruminant retains urea in body, avoid urea loss, mainly
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Figure 2. Lactic acid bacteria growth on cellulose (1) on starch (2) with different nitrogen sources after 24
hours (A - control; B - casein; C - soy peptone; and D - urea. The fluid was X 100 diluted). (photo:

Carvalho et al., 2011).

through the kidneys. With low protein urea diets, various
mechanisms seem to reduce renal excretion of urea,
being redirected to the ruminal environment, when the
availability of the RDP is low, this can limit microbial
growth (Obara et al., 1991; Marini and Van Amburgh,
2003).

Increase in development of microorganisms in the
rumen occurs when supplementation with N are realized
(Figueiras et al., 2010; Costa et al.,, 2011). Satter and
Slyter (1974) initially studied levels of microbial protein
production and concluded that the levels of production
were constant with levels of 13 to 14% of CP in the diet.
However, the variations in turnover and in rates of
fermentation can cause variation in microbial production.
And after study, inside the rumen N can be absorbed
through the epithelium and the assimilation of ammonia is
typically mediated by glutamate dehydrogenase (GDH) or
glutamine synthetase (GS). The assimilation of ammonia
by GDH is advantageous when the concentration of
ammonia is high and carbohydrates (ATP) are limiting.
While the GS way is only advantageous when the
concentration of ammonia is low and ATP of
carbohydrates is not the limiting factor (Russell, 2002).

INFLUENCE OF TYPE OF SUPPLEMENTATION ON
RUMEN DEGRADATION

In experiment with cattle, Bailey et al. (2012) observed
the effects of supplemental energy sources on nutrient
digestion. Supplementationwithglucosetendedtodecrease
ruminal neutral detergent fiber (NDF) digestibility.
Otherwise, more precision of the rate of increasing casein
supplementation increased ruminal concentrations of NHg,
acetate, and propionate. Supplemental energy decreased
plasma urea-N concentration, but casein level did not
affect it.

In a study with cattle to evaluate the effects of
supplementation with different sources of energy and
nitrogenous compounds on the interaction of the in vitro
growth and production of bacteriocin of lactic acid
bacteria Carvalho et al. (2011), selected microorganisms
according to the energy sources and nitrogenous
compounds and concluded that starch promote growth of
lactic acid bacteria when compared to cellulose.
Supplementation with true protein (soy peptone and
casein) stimulated the growth of these bacteria when
compared to without supplementation with nitrogenous
compounds. Moreover, urea addition does not stimulate
the growth of lactic acid bacteria. Sources of true protein
increase the competition between non-structural and
structural carbohydrates fermenting bacteria (Figure 2).

MICROBIAL PROTEIN CONSIDERATIONS

The average composition of ruminal bacteria is
approximately 62.5% crude protein (CP), 21.1%
carbohydrates, 12% fat and 4.4% ash at the base of the
dry matter (DM) (Russell et al., 1992). According to
Russell (2002), increasing the production and flow of
rumen microbial protein to the gastrointestinal tract are
necessary to maximize livestock production and to
reduce their dietary protein requirements. Most of the AA
absorbed by ruminants are derived from microbial protein
synthesized in the rumen. Dietary metabolizable protein
requirements are met by absorption in the small intestine
thought microbial protein or dietary protein is not
degraded in the rumen (RUP). In ruminant nutrition,
maximizing the microbial protein flow to the small
intestine, allows in most cases to increase production
efficiency. Indeed, utilization of formulated diets, rich in
RUP, do not allow optimal growth for animals, because of
their deficiency in lysine and methionine (Ali et al., 2009).



Valente et al. 461

Table 1. Fermentation products (mmol I™%) of hyper-ammonia-producing bacterial isolates* obtained from Nellore steers.

Concentration of Isolate Total VFA

0,

fermentation end-products  Gram + (mmol I'l**) A P B b (%) F S v
C48 79.9% 47.8 8.1 7.8 5.3 4.37 4.8 21.5
C51 76.6° 54.2 7.1 7.3 5.1 1.57 15 23.0
C33 73.3% 55.4 7.9 5.8 5.9 2.37 nd 22.3
R34 71.0° 374 3.7 5.9 5.3 1.78 1.7 44.0

c11 68.4° 69.1 11.8 6.2 7.2 1.32 nd 4.2
High R36 66.7° 50.3 11.3 5.1 5.1 1.48 nd 26.5
9 c47 64.4° 49.2 8.4 7.7 5.8 1.95 nd 26.7
C37 62.5° 65.9 13.9 6.8 6.5 1.69 nd 5.0
R40 60.6° 37.8 10.2 55 4.0 9.48 nd 32.9

R90 60.2° 64.9 9.7 5.4 9.7 3.63 1.5 4.9

R15 59.6° 67.4 10.1 6.9 8.2 1.94 0.5 4.7

R23 53.7% 61.8 12.0 8.3 9.5 5.14 nd 3.0

C89 49.2° 57.1 9.5 7.3 6.0 14.9 25 2.4

C34 455° 63.3 14.6 7.2 7.2 3.00 nd 45

C122 45.0° 57.9 10.4 7.3 5.6 13.44 29 2.2

R50 44.2° 66.8 10.1 7.3 7.8 2.89 nd 4.9
Medium R61 44.0° 39.0 7.3 6.6 4.4 Nd nd 425
Ccl114 43.6° 51.4 10.4 6.5 7.8 21.72 nd 2.0

c118 41.6° 55.7 10.1 7.4 7.9 1263 3.2 2.6

R51 39.0° 50.1 16.9 9.0 6.8 13.43 1.6 1.9

C54 38.3° 51.5 16.5 8.8 8.3 12.86 nd 1.8

C117 34.5° 49.4 15.0 2.6 136  8.69 6.3 4.1

R21 30.6° 71.5 9.0 8.7 5.9 Nd nd 47

R60 30.3° 66.0 8.4 13.5 6.2 Nd nd 5.8

R91 25.0° 20.2 10.2 3.5 56.2  8.02 nd 1.6

Low R63 22.9° 64.7 11.6 10.3 7.3 Nd nd 5.9
R107 21.5° 58.8 15.4 3.6 135 6.59 nd 1.9

C116 19.3° 50.0 17.2 nd 154 10.61 6.6 nd

R96 16.9° 52.2 17.3 45 11.6 11.13 nd 3.0

R97 12.2° 47.8 25.7 nd 7.3 19.05 nd nd

VFA: Volatile fatty acid; A: acetate; P: propionate; B: butyrate; Ib: isobutyrate; F: formate; S: succinate; lv: isovalerate; nd : not detected.
Values are Provided as the mean + standard deviation of the mean. *The isolates were grown in anaerobic mineral medium supplemented
with 15 g I~ trypticase for 24 h at 39°C. **Averages of total volatile fatty acids followed by different letters in the same column differ at 5%

probability by the Scott-Knott test (Bento et al., 2015).

PROTEOLYSIS IN THE RUMINAL ENVIRONMENT

Understand of characteristics of the ruminal microbial
population has opened new avenues of microbial
ecology, such as the existence of hyperammonia-
producing bacteria (HAB) and how they can be used to
improve N efficiency in ruminants (Krause et al., 2014).
The excess of proteolysis by bacteria in the rumen can
be detrimental (Bento et al, 2015), isolation and
characterization of HAB in animals fed tropical diets or
supplemented with rumen-degradable proteins. This work
investigated the bacterial community diversity of the

rumen of Nellore steers fed tropical forages, with or
without casein supplementation (Table 1). Most bacteria
produced a variety of VFA from trypticase fermentation,
with a predominance of acetic acid, propionic acid,
butyric acid, isobutyric acid, isovaleric acid and formic
acid. All the hyper-ammonia-producing bacteria were
Gram-positive, by ranking VFA as high, medium and low
production for concentration of fermentation end-
products.

The proteolysis in the rumen can be beneficial to the
animal host if the products are transformed into digestible
microbial protein. The PEP are intermediates in the
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ruminal bacteria conversion of protein ingested ammonia
and are a point at which the rate of breakage can be
controlled. The rate of protein digestion in the rumen
often exceeds the capacity of microorganisms to
incorporate the AA released. This imbalance results in
deamination and loss of ammonia through the rumen
wall, one of the main causes of inefficient N retention by
ruminants (Falconer and Wallace, 1998; Krause et al.,
2014).

The predominant proteases in ruminal contents are
modified by diet and also vary greatly between animals,
these variations are due mainly to the amount of soluble
protein in diet. The proteolysis is an important function of
ruminal microorganisms because it provides PEP and
subsequently, AA for growth and energy production.
Mixed cultures of bacteria use PEP faster than AA and
ammonia is captured by passive diffusion (Russell and
Strobel, 2005).

Microbial protein synthesized in the rumen represents
40 to 90% of the protein that reaches the small intestine,
although more than 50% of this microbial protein
synthesis can be degraded to ammonia in the rumen.
Microbial N recycling in the rumen occurs as a result of
both break and degradation of protozoa and bacteria.
According to Lapierre and Lobley (2001), around 45 to
60% of microbial N can be derived from ruminal
ammonia. But, they believe that this N is recycled several
times, increasing the chance of converting 20 to 50%.
This explains how the production of N from the hepatic
urea in some circumstances may be more important than
dietary N.

The pool of PEP, AA and ammonia in the rumen tends
to increase after 2 to 4 h pots ingestion of the feedstuff.
Certainly, the concentration of PEP can range from 10 to
150 mg N/, and that of AA from 0.1 to 16 mg N/
However and according to Nolan and Dobos (2005), this
variation depends on the protein degradability and
conditions for microbial growth (Krause et al., 2014).

Recycling within the rumen microbial matter is
extensive and affects the feedstuff conversion efficiency,
normally because energy is required for re-synthesis of
microbial protein and microbial protein is degraded
submitted to deamination. Maximizing the microbial
protein synthesis and pass their flow for duodenum
(Argyle and Baldwin, 1989; Fatehi et al., 2015).

EFFECT OF PROTEIN SOURCES ON
PRODUCTION AND COMPOSITION

MILK

The use of supplemental with AA protected rumen
degradation has been useful in lactation cows feeding
high production to meet the needs of protein and
providing satisfactory results in the production of milk,
especially during the first weeks of lactation. Infusions of
casein in the abomasum or intestine, increases the milk
production (Chalupa and Sniffen, 1991; Larsen et al.,
2015; Hills et al., 2015). However, in Brazil according to

Santos and Greco (2007) from 127 compared 88
experiments with cows in milk production, where the
soybean meal was replaced partly or wholly by RUP rich
sources, have concluded that only 17% of cows showed
an increase in milk production due to the processing of
soybean meal. The possible explanation of the absence
of positive effect can be related with the reduction of
rumen microbial protein synthesis by lack of RDP; or low
quality of the RUP source in terms of essential AA
balance or still low digestibility of RUP sources in the
small intestine.

CONCLUSIONS

The efficient nitrogen metabolism in ruminants depends
on complex interaction energy and various nutrients in
the gastrointestinal tract and tissues. Nitrogen is not used
efficiently by ruminal microorganism, unless concurrency
in the diet with supplements rich in energy. Bacteria,
fungi and protozoa, are important in the digestion of fiber
in feedstuff. However, stimulating the growth of
microorganisms in the rumen increased and high quality
protein can be absorbed in the small intestine of the
animal, resulting in better production. However, it is not
necessary to provide excessive protein in the diet
because it is lost through urine, which economically is not
desirable, for efficient production systems.
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