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Abstract

This study was carried out at Animal field of Animal Production Department - College of
Agriculture - Al-Qasim Green University using 16 male lambs to investigate the effect of addition of
two commercial products of baker's yeast (CPBY) and their mixture on rumen fermentation
characteristics. The study included 4 treatments in which, ground wheat straw was offered ad libitum
whereas concentrate diet was offered at level of 2.75% of live body weight with two meals at
morning and evening, without addition (T) or with addition of the Angel CPBY (T;), Super Maya
(T3) at rate of 2 kg/100 kg, and their equalized mixture (T4). Rumen fluid samples were collected
from all lambs before feeding and 3 and 6 hours thereafter. Results revealed that pH was not
significantly affected by type of CPBY added to concentrate diet, however, addition of Super Maya
CPBY increased (P<0.05) ruminal concentrations of ammonia nitrogen (NH3-N) and total volatile
fatty acids (TVFA) from 3.90 to 4.38 mg/100 ml and from 8.60 to 11.07 mmol/100 ml, respectively.
Results also showed that pH values and TVFA concentrations were significantly (P<0.01) affected
by time of collecting rumen liquid samples from lambs.
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Introduction
maintaining the redox potential, increasing the

Animal production plays an important role in number of cellulose-degrading microbial
food security due to the continuous natural populations and enhancing the digestion of
increase of the population. Therefore, fiber, making use of starch and sugars to
improving the animal production has become reduce the rate of lactic acid production and
an urgent need to meet the growing needs of avoiding rumen acidity, finally, liberating
animal protein, and this will be impossible vitamins and growth factors to stimulate
without providing adequate quantities and microbial activity [30].

types of feed. The decrease in the quantity and Can, et. al., [7] indicated that there was a
quality of available feed and the lack of green significant (P<0.05) increase in the ruminal
forage and natural pastures lowered concentration of NH3-N from 42.28 to 44.03
productivity of farm animals, the case requires and 49.61 mg/100 ml as a result of adding
attention to diversify and improve feed yeast to the diets of Awassi rams at a level of
sources. 10 and 20 g/day, respectively. In view of the
Specialists in ruminant nutrition paid great availability of different products and origins of
interest in changing the rumen microbial commercial baker's yeast in the local markets
ecosystem to improve efficiency of production at very low prices as compared with the high
and alleviate the growing concern about the prices of yeast culture, the current study was
use of antibiotics and growth promoters used conducted to investigate the effect of adding
in the industry of animal feed, which led to an two types of that yeast, Angel and Super Maya
increase in the use of microbial additives and their mixture on some rumen fermentation
during the past two decades [11]. Baker's yeast characteristics in Awassi lambs.

is one of such these additives due to its

beneficial effects on animal performance [15]. Material and methods

The mode of action of yeast includes The study was conducted in the sheep field of
stabilizing the ruminal pH through the Department of Animal Production /

101



Euphrates Journal of Agriculture Science-15 (1): 101-108 , (2023)

Kadhim & Saeed

College of Agriculture / Al-Qasim Green
University for the period from 10/10/2019 to
31/5/2020 using a complete randomized
design. The field experiment lasted for 70
days, preceded by a relatively long
preliminary period for adaptation of the
animals to individual cages and experimental
rations. The experimental diets included
concentrate, which was offered at a rate of
2.75% of live body weight along with free
choice of ground wheat straw.

Four nutritional treatments were used in the
study, including roughage and concentrate
diets. Concentrate diet without commercial
products of baker's yeast (CPBY) was offered
to lambs in the first treatment as a control one.
Angel or Super Maya CPBY were added at a
rate of 2 kg/100 kg concentrate diet and
offered to lambs in the second and third
treatments, respectively. In the 4™ treatment,
lambs were fed concentrate diet with both
Angel or Super Maya CPBY at rate of 1

kg/100 kg for each.
In addition to additives including NaCl,
mineral and vitamin mixture and urea,

concentrate diet was prepared by mixing
ground wheat bran, yellow corn, soybean meal
and barley at levels of 30, 18, 5 and 44.35%,
respectively. The presence of 12.5% of crude
protein and 1.34 g of rumen degradable
nitrogen (RDN) per mega joule (MJ) of
metabolizable energy (ME) was taken into
account when preparing the concentrate diet.
Chemical composition of concentrate diet, its
ingredient and wheat straw is shown in table 1.
Samples of rumen fluid were collected from
all lambs at three times, before feeding and 3
and 6 hours after offering the morning meal of
concentrate diet to study the diurnal changes
in rumen fermentation parameters. A special
plastic tube was used for collecting rumen
fluid as described by Saeed [33].

The rumen fluid was then filtered through two
layers of cheese cloth and filter paper, then a
few drops of 50% sulfuric acid solution were
added to the filtered rumen liquid in order to
Kill rumen microbes and stop fermentations
[23]. Three samples representing collection
times for each animal were kept frozen until
analysis were performed.

Table 1. Chemical composition of concentrate diet | its ingredients and wheat straw (%)

. % in DM ME

Ingredients DM MJ/100
Ash oM CP CF EE NFE 9

Wheat bran 93.55 4.69 95.31 14.14 13.16 3.30 64.71 1.24
Yellow corn 89.09 1.14 98.86 7.20 415 5.84 81.67 1.43
Barley 92.69 2.88 97.12 11.86 6.70 3.75 74.81 1.34
Soybean meal 94.31 21.38 78.62 42.79 5.23 1.47 29.13 1.00
Urea - - - 287.5 - - - -
Concentrate 89.75 4.87 95.13 14.47 410 443 72.13 1.34**
Wheat straw 91.19 8.91 91.09 2.69 37.44 2.13 48.83 0.97**

* 46 x 6.25

**|_evel of ME in diets was estimated according to MAFF [25] equation with subsequent conversion of values
from MJ/kg DM to MJ/100 g DM in consistence with chemical composition based on percentage determinations:
ME (MJ/ Kg DM) = 0.012 CP + 0.031 EE + 0.005 CF + 0.014 NFE.

Level of RDN was estimated according to
previous studies in which the ruminal effective
degradability of protein fraction in the
different ingredients of concentrate diet had
been determined as follows: 80% and 60% for
barley and yellow corn respectively [19], 70%
for soybean meal [2], and 67% for wheat bran
[31].
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NaCl and mineral-vitamin mix manufactured
by Turkish Proofed Company were added to
concentrate diet at rate of 1% for each. Urea
was added at rate of 0.65% to ensure existence
of a standard ratio of 1.34 g RDN/MJ of ME.
The calculated percentage of RDN was 1.79 ¢
/100 g DM of the concentrate diet.
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The pH of rumen fluid samples was recorded
immediately after filtration through cheese
cloth and before acidification using Mi 180
Bench pH Meter. Rumen fluid samples
preserved by freezing were thawed and
centrifuged at 3000 RPM for 20 minutes. Then
the concentration of NH3;-N was determined
by MgO distillation [5]. The second fraction
frozen rumen fluid samples were thawed and
centrifuged at 3000 RPM for 20 minutes. Then
the concentration of VFA was determined
using the method proposed by Markham [26].
Data obtained was statistically analyzed
according to factorial experiments (2x2) in
completely randomized design (CRD).
Statistical Analysis System, SAS [34] was
used for that purpose.

Results and discussion:

Effect of the type CPBY on some rumen
fermentation characteristics

Table 2 shows the effect of type of CPBY on
some rumen fermentation characteristics. The
results showed that the pH values were not
significantly affected by the type of CPBY
added to the concentrate diet. The mean values
were 7.33, 7.36, 7.40 and 7.34 in the samples
of rumen fluid collected from lambs in
experimental treatments. This result agreed

with that obtained by [16], the authors
indicated that adding baker's yeast at a level of
5 g/day to the diet of Awassi lambs did not
significantly affect the pH values in samples
of rumen fluid collected from lambs, which
were 6.70 and 6.70 for the addition and
control treatments respectively.

Adding baker's yeast to the diet can improve
the rumen environment by maintaining the pH
values at normal levels and avoiding too low
pH when diets containing low levels of crude
fiber was fed [14]. The stabilization of rumen
pH is crucial in creating a suitable
environment for the growth of cellulose-
degrading bacteria and improving fiber
digestion [21]. Jia, et. al., [22] confirmed that
baker's yeast can stimulate lactate-utilizing
bacteria, stabilizing the rumen pH and
promoting fibrolytic activity.

Milewski and Sobiech [27] reported that the
addition of baker's yeast decreased the rumen
concentration of lactic acid and increased the
pH value accordingly. In another study, the
decrease in the rumen concentration of lactic
acid was associated with a high pH, and the
direct effect of adding baker's yeast was
associated with preventing the accumulation
of lactic acid in the fermentation environment
of the rumen [17].

Table 2. Effect of type of commercial bread yeast added to concentrated feed on some rumen
fermentation characteristics (mean + SE)

. Type of yeast added (2 kg / ton concentrated feed) P
rumen fermentation Super
parameters without Angel M Mix
aya
7.33 7.36 7.40 7.34
PH £0.16 £0.13 £0.07 £0.03 NS
Ammonia nitrogen 3.90° 4.28" 4.38° 4.44° N
mg/100 ml +0.13 +0.11 +0.14 +0.10
Total fatty acid 8.60° 8.70° 11.07° 9.47% N
mmol/100 ml +0.87 +0.81 +0.55 +0.18

Means in the same row with different superscripts are significantly different

*(P<0.05), NS= Non-significant.

Although there was no significant effect of
adding CPBY on rumen pH values in the
current study, Gaffer, et. al., [12] found that
adding commercial baker's yeast at a level of
15 g/day to buffalo ration consisting of
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roughage and concentrate diets decreased
(P<0.05) the rumen pH from 5.83 t0 5.76 .

Results of the current study also showed a
significant (P<0.05) increase in the rumen
concentration of NHs;-N from 3.90 in the
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control treatment to 4.38 mg/100 ml due to
feeding Super Maya CPBY. This result is
consistent with the study of Abou Elenin, et.
al., [3], in which it was found that the adding
baker's yeast at a level of 10 g/day to the
concentrate ration of weaned Rahmani lambs
significantly  increased (P<0.05) rumen
concentration of NH3-N from 22.15 to 24.98
mg/100 ml. Similar trend was achieved by
[32], where, the addition of baker's yeast to
goat rations at levels of 2.5, 5 and 7 g/day
increased (P<0.05) rumen concentration of
NHs-N from 10.43 in the control treatment to
12.51 and 12.32 and 12.14 mg/100 ml in the
addition treatments, respectively.

Sharifi, et. al., [35] attributed the increase in
the rumen concentration of NH3-N to the
increase in ruminal protein degradation
processes including the hydrolysis of peptides
and the deamination of amino groups from
amino acids. Several studies showed the
beneficial effects of baker's yeast on rumen
conditions and on the number and activity of
rumen microorganisms [9]. One possible
explanation for the increase in the rumen
concentration of NH3-N was based on the role
of baker's yeast in stimulating proteolytic
microorganisms [29].

in spite of the significant increase in the rumen
concentration of NH3-N due to adding Super
Maya CPBY to the concentrate diet in a
current study, this concentration (4.38 mg/100
ml) was not significantly affected by addition
of Angel CPBY. This is consistent with the
study of [10] in which they found that adding
baker's yeast to the diet of weaned lambs at a
level of 20 g/day did not significantly affect
the rumen concentration of NHs-N, which was
6.60 and 7.38 mg/100 ml for the addition and
control treatments, respectively. However,
Lascano, et. al., [24] observed a significant
decrease in the rumen concentration of NH3-N
in Holstein calves from 5.73 to 3.41 mg/100
ml as a result of adding yeast culture to the
concentrate diet at a level of 1 g/kg.

In the current study, rumen concentration of
NH3-N was also increased (P<0.05) due to
adding equal parts of Super Maya and Angel
CPBY mixture to the concentrate diet of lambs
in comparison with mean values recorded in
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the rumen liquid samples collected from lambs
fed a concentrate diet free of yeast and from
those fed concentrate diet with Angel CPBY.
According to this result, it may concluded that
Super Maya CPBY was distinguished by
certain characteristics as compared with Angel
CPBY. The effect of Super Maya CPBY was
noticed through high rumen concentration of
NHz-N in the 4" treatment in which the
mixture of both types was used.

With regard to the rumen concentration of
TVFA, a significant increase (P<0.05) was
recorded from 8.60 in the control treatment to
11.07 mmol/100 ml due to adding Super Maya
CPBY. This results agreed with that obtained
by [33], where, adding baker's yeast to the
concentrate diets of Awassi lambs increased
(P<0.05) the rumen concentration of TVFA
from 11.15 to 11.74 mmol/100 ml. This may
be due to the ability of yeast to stimulate the
rumen microorganisms and change the final
products of rumen fermentation due to shifting
the metabolic activities of beneficial
microorganisms in the rumen [18].

The significant improvement in the rumen
concentration of TVFA resulted from adding
Super Maya CPBY to the concentrate feed in
the current study was inconsistent with what
obtained by [10], where no significant effect
of adding baker's yeast to lambs ration at a
level of 20 g/day on the rumen concentration
of TVFA was recorded, the mean values were
7.38 and 6.6 mmol/100 ml for the addition and
control treatments respectively.

Effect of sampling time on some rumen
fermentation characteristics

Table 3 shows the diurnal changes of the
rumen fermentation characteristics. The results
revealed that the highest pH values (P<0.01)
were recorded in the samples of rumen fluids
collected from lambs before feeding as
compared with those collected three and six
hours thereafter, the mean values were 7.36,
6.25 and 6.61, respectively. This result is
consistent with that obtained by [15], in which
the pH of the rumen fluid took similar pattern
to what was shown in the current study, the
values were 7.45, 6.37 and 6.62 in the rumen
fluid samples collected from Awassi lambs
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before and 3and 6
respectively.

The high pH values in the rumen fluid samples
collected from lambs before feeding in the
current study may be due to the effect of
consuming wheat straw from the evening of
the previous day until the morning meal of the
concentrate diet, the rumination processes
during that period and the consequent
secretion of large amounts of saliva [6]. The

hours thereafter,

decrease in pH values in samples collected 3
hours post feeding can be explained by the
effect of organic acid produced by the
fermentation of soluble carbohydrates content
in the concentrate diet of morning meal [8].
Galip [13] reported that the ruminal pH
reflects the rate of carbohydrate fermentation.
With the consumption of fermentable
carbohydrates, a significant decrease in the
ruminal pH of was observed after a meal [28].

Table 3. Effect of sampling time of rumen fluid on some rumen fermentation characteristics

(mean = SE)

time of collecting rumen | Before feeding After feeding, hours P
fluid samples 0 time 3 6

H 7.36° 6.25° 6.61° N
P +0.051 +0.058 +0.056
Ammonia nitrogen, 4.23 4.14 4.16 NS
mg/100ml +0.13 +0.09 +0.26 '
Total volatile fatty acid, 4.81° 11.49% 12.08 .
mmol/100 ml +0.32 +0.94 +0.63

Means in the same row with different superscripts are significantly different

** (P<0.01), NS= Non-significant.

In spite of a significant decrease (P<0.01) in
the pH values recorded in samples collected
after three hours of morning feeding in the
current study, Inal, et. al., [20] did not notice
any changes in these values in the Akararam
Kangal rams fed a diet consisting of 75%
concentrate and 25% green forage, the mean
pH values in the rumen fluid samples collected
before feeding were 6.91 and 6.81, while in
the samples collected after three hours, 5.61
and 5.41 and in the samples collected after six
hours, 5.64 and 5.47 for the control and
addition treatments respectively.

Rumen concentration of NHsz-N was not
significantly affected by the time of collecting
rumen fluid samples in the current study, the
mean values were 4.23, 4.14 and 4.16 mg/100
ml in samples of rumen fluid collected before
feeding and 3 and 6 hours thereafter,
respectively. This result is consistent with that
observed by [4], in which, there were no
significant  differences in the rumen
concentration of NH3-N in samples of rumen
fluid collected before feeding, 31.52 and
35.02, three hours thereafter, 31.52 and 35.02,
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and six hours thereafter, 24.52. and 24.52
mg/100 ml.

With regard to the rumen concentration of
TVFA, a significant (P<0.01) increase in their
concentration was observed from 4.81 in
samples collected from rumen fluid before
feeding to 11.49 and 12.08 mmol/100 ml in
samples collected from lambs after 3 and 6
hours of post feeding. This agreed with the
results obtained by [1], in which a significant
(P<0.01) increase was found in the rumen
concentration of TVFA in rumen fluid
samples collected from goats before feeding
and six hours thereafter, the mean values were
8.54 and 12.32 vs. 9.20 mmol/100 ml in
rumen fluid samples collected three hours post
feeding.

The current study showed an inverse
relationship between the concentration of
TVFA and the pH, while the concentration of
TVFA increased significantly (P<0.01) after
three and six hours of feeding, the pH
recorded a significant decrease (P<0.01) as a
result of the degradation of soluble
carbohydrates and starch to produce organic
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acids when lambs consumed their morning
meal of concentrate. This agreed with
Chaucheyras-Durand, et. al., [8], they believed
that a rapid microbial fermentation leads to an
increase in the concentration of rumen TVFA,
which contributes to lower pH.
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