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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 changes in
blood parameters. The study included 4 treatments in which, ground 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 CPBY of Angel (T>), Super
Maya (Ts) at rate of 2 kg/ton, and their equalized mixture (T4). Samples were withdrawn from all
lambs at the 10™ week before feeding and 3 and 6 hours thereafter. Results revealed that glucose
concentration was significantly (P<0.05) increased from 63.82 to 69.36 mg/100 ml and similar
significant decrease in urea nitrogen concentration from 43.17 to 35.70 mg/100 ml due to
addition of Super Maya CPBY. Whereas, effect of addition of that kind of CPBY on total protein
concentration (TP) included its mixture with Angel CPBY. Thus, values were increased from
5.47 in control treatment to 5.75 and 5.67 mg/100 ml for both treatments respectively. Results of
a current study also showed that all blood parameters were significantly (P<0.01) affected by
time of withdrawing blood samples.
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Introduction

Ruminant nutrition programs represent
a meeting point in providing accurate
needs of nutrients in a suitable time to
ensure good level of productivity and
profitability of the projects (17). Therefore,
breeders seek to follow feeding strategies
and systems to reduce feeding costs and
improve the performance and health of
animals (6). Ruminants are the basis on
which entire livestock production is based
and represent a basic source of national
wealth, which plays a pivotal role in the
agricultural sector and is an important
source of national income (9). Sheep
occupy an important place in livestock

production, due to the economic advantage

of 1s raising them (34).
Over the past decades, ruminant
nutritionists and microbiologists have

shown a great interest in manipulation of
the rumen microbial ecosystem in order to
improve production efficiency and to find
solutions to the growing concern about the

use of antibiotics and growth stimulators in
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the animal feed industry, therefore, the
interest in using microbial additives to
improve animal performance has increased
during the past two decades (15).

Recent research has focused on direct use
of microbial additives to the diet, such as
baker's yeast, as feed additives due to their
beneficial effects on animal performance
(5, 21). The mode of action of yeast
pH by

includes stabilizing rumen

maintaining  the  reduction  redox,

increasing the number of cellulolytic
populations, enhancing the digestion of
fibers accordingly, making use of starch
and sugars to reduce the rate of lactic acid
production, avoiding the rumen acidity and
releasing vitamins and growth factors to
stimulate microbial activity (35).

Many studies showed that the use of
baker's yeast (BY) in ruminants feeding
would lead to different positive changes
including blood parameters (39). Hassan
and Saeed (22) referred to a significant
(P<0.01)
concentration from 67.67 to 71.49 mg/100

increase in  blood glucose
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ml due to addition of CPBY to the
concentrate diet of Awassi lambs at a level
0f 0.5%. Areeg, et. al.(10) showed that the
blood concentration of triglycerides was
increased (P<0.01) in the blood samples
withdrawn before feeding from 16.5 to 23
and from 10 to 16 mg/100 ml as a result of
addition of CPBY at a level of 5 g/day to
the ration of Awassi lambs formulating
from concentrate and roughage at levels of
60:30 and 40:60 respectively.

Since there are different CPBY available in
the local markets and from different
origins with very low prices as compared
with that of yeast culture, the current study
was conducted to investigate the effect of
addition of two types of that yeast, Angel
and Super Maya and their mixture on some
blood biochemical parameters in Awassi

lambs

Material and methods

This study was carried out at the animal
field/Animal  Production = Department-
College of Agriculture- Al-Qasim Green
University for a period from 10/10/2019 to
31/5/2020 according to the complete
random design. The field experiment was
lasted for 70 days preceded by a relatively
long preliminary period for ensure that the
animals were well adapted to individual
cages. The experimental diets included the
concentrate offered at a rate of 2.75% of

body weight and ground wheat straw ad

169

libitum. Four dietary treatments were used
in the study including concentrate and
straw, as follows:

Ty:
CPBY.

concentrate diet without addition of

T,: concentrate diet with Angel's yeast at a
rate of 2 kg /100 kg concentrate diet.

Ts: concentrate diet with Super Maya at a
rate of 2 kg/100 kg concentrate diet.

T4: concentrate diet with a mixture of both
types of CPBY at a rate of 1 kg/100 kg
concentrate diet for each.

The concentrate diet was prepared at the
field by mixing its ingredients including
yellow corn, barley, wheat bran, and
soybeans in proportions that ensure 12.5%

of crude protein and 1.34 g of rumen
degradable nitrogen (RDN) per mega joule
(MJ) of metabolizable energy (ME). These
ingredients were well mixed together, then
the second part of ingredients consisting
CPBY, vitamins, salts and urea were added
to the main mixture and mixed together for
several times to homogenized mixture.
Table (1) shows the chemical analysis of
the concentrate diet, ingredients and wheat
straw.

Blood samples were withdrawn from the
jugular vein within one day at the last
week of the experiment from all lambs,
before morning feeding (zero time), 3 and
6 hours thereafter. Blood samples were
transferred into sterile plastic tubes and

centrifuged to separate the serum. The
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separated serum was collected and stored
at -20 Co until analysis was performed

spectrophotometrically using SP-3000 UV-

determined according to the enzymatic
colorimetric method using commercial kit

produced by Spanish Linear company on

Visible Spectrophotometer. The wave length of 500 pm (13).

concentration of blood glucose (BG) was

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

Ingredients DM 7o in DM ME
Ash OM CP CF EE NFE | MJ/100 g

Wheat bran 93.55 | 5.48 | 9531 | 14.14 | 13.96 | 439 | 62.52 1.23
Yellow corn 89.09 | 2.22 | 98.86 | 7.20 5.84 5.84 | 80.80 1.37
Barley 92.69 | 5.65 | 97.12 | 11.86 | 6.71 3.75 | 75.49 1.27
Soybean meal | 94.31 | 7.87 | 78.62 | 42.79 | 1.47 1.47 | 39.35 1.18
Urea - - - 28757 - - - -
Concentrate 89.75 | 7.95 | 95.13 | 14.47 | 5.88 443 | 71.13 1.25%*
Wheat straw 91.19 | 7.12 | 91.09 | 2.69 | 35.67 | 2.13 | 51.69 1.00**

* 46 % 6.25
**Level of ME in diets was estimated according to MAFF (30) equation with subsequent conversion of values

from MJ/kg DM to MJ/ 100 ¢ 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 (24), 70% for soybean meal
(1), and 67% for wheat bran (37).

NaCl

mineral-vitamin mix

by  Turkish  Profeed

and
manufactured
Company were added to concentrate at rate

of 1% for each. Urea was added at rate of
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0.62% to ensure existence of a standard
ratio of 1.34 g RDN/MJ of ME. The
calculated percentage of dissolved nitrogen
in the rumen was 1.67 g / 100 g dry matter
for the concentrated feed.

The concentration of blood total protein
(BTP) was determined according to the
Biuret method using commercial kit
produced by French Biolabo company on
wave length of 500 pm (19). The
concentration of blood wurea nitrogen

(BUN) was determined according to the
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Berthelot method using commercial kit
produced by Spanish Linear company on
wave length of 600 pm (36). The
concentration of blood triglycerides (BTG)
was determined according to the GPO
method using commercial kit produced by
French Biolabo company on wave length
of 500 um (16). The following equation

was used to estimate the concentrations of

blood parameters:
Concentration (mg or g/100ml) = %x

Concentration of standard solution
Where, A is absorption of sample, A° is

absorption of standard solution.

Results and discussion

1- Effect of addition of type of CPBY
on blood parameters

Table (2) shows the effect of the type of

CPBY added to the concentrate diet on the

blood parameters

concentration of BG, BTP, BUN and BTG

including the

in the serum. Results of the current study
BG
significantly (P<0.05)

revealed that concentration was
increased from
63.82 in the control treatment to 69.36
mg/100 ml due to the addition of super
Maya baker's yeast to the concentrate diet.
Similarly, Hassan and Saeed (22) reported
that addition of Akmaya CPBY to
concentrate diet of Awassi lambs increased

BG concentration.

Table 2- Effect of type of commercial bread yeast added to concentrated feed on blood

biochemical parameters concentration (mean + SE)

Type of yeast added (2 kg / ton concentrated feed)
Blood parameter P
without Angel Super Maya Mix
63.82° 66.54" 69.36° 66.72°°
BG, mg/100 ml *
+0.53 +1.39 +2.18 +1.13
5.47° 5.54° 5.75° 5.67°
TP, g/100ml kx
+0.03 +0.02 +0.04 +0.04
43.17° 41.76™ 35.70° 38.45"
BUN mg/100 ml *
+2.01 +0.98 +3.21 +0.92
20.50 21.69 22.92 22.31
TG, mg/100 ml NS
+4.03 +1.06 +1.19 +3.83

Means in the same row with different superscripts are significantly different

P<0.05), ** (P<0.01), NS= Non significant)*

The increase in BG concentration in a

current study may be due to the effect of
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Super Maya type of CPBY that may

increase the activity of the amylase
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enzyme and the enhancement of the rate of
hydrolysis and absorption of dietary
carbohydrates in the small intestine (41).
Moreover, baker's yeast provide favorable
ruminal condition for cellulolytic bacteria
to break down crude fibers as a result of its
stimulating role to lactate utilizing bacteria
and hence stabilizing ruminal pH (25). It is
probable that this condition may lead to
enhance glucose production associated
with increasing ruminal concentration of
propionate, the main precursor of glucose
via gluconeogenesis pathway, which can
also be enhanced by reducing blood insulin
al., (10)

believed that baker's yeast play a role of in

concentration (14). Areej, et.

improving liver function. This enhances
the idea of increased rate of conversion of
propionate into glucose in the liver .

Results of a current study showed also that
there was a significant increase (P<0.01)
blood concentration of total protein (BTP)
from 5.47 in the control treatment to 5.75
g/100 ml due to addition of Super Maya
CPBY. This result agrees with the findings
(10) in which, a
significant in BTP
resulted when CPBY was added to the

of Areeg, et. al,

increase  (P<0.01)

concentrate diet of Awassi lambs at a level
of 5 g/day. Similar results were obtained
by many other studies (18, 2, 32).

The significant increase in the BTP
achieved in the current study may be due

to the role of added yeast in stimulating
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microbial activity, especially the fiber-
degrading bacteria, which leads to enhance
the synthesis of microbial protein in the
rumen and increasing its flow to the small
intestine (20). Areeg, et. al., (10) attributed
this increase in BTP to an increase in
protein release as affected by addition of
CPBY and to the improvement in the
metabolic processes associated with yeast
supplementation.

Regarding the blood concentration of urea
nitrogen (BUN), results of a current study
showed a significant decrease (P<0.05) in
this blood parameters from 43.17 in the
control treatment to 35.70 mg/100 ml as a
result of addition of the Super Maya CPBY
to the concentrate feed. This result is in
agreement with the study by carried out by
Hassan and Saeed (22) in which, they
indicated that addition of CPBY at a level
of 0.5% to the concentrate diet offered to
the Awassi lambs led to a significant
decrease (P<0.01) in BUN from 44.88 to
41.01 mg/100 ml.

Khalif, et. al., (27) confirmed that using
baker's yeast in ruminant diets would
reduce BNU concentration, indicating that
there was an improvement in protein
utilization. Roseler, et. al., (38) suggested
that BUN could be an evidence of rumen
protein degradation and protein quantities
reaching post-ruminally.

Results of a current study also revealed
blood concentration of

that  the
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triglycerides (BTG) was not significantly
affected by the addition of both types of
CPBY, Angel, Super Maya or their
mixture, the mean BTG concentrations
were 21.69, 22.92 and 22.31mg/100 ml
respectively, as compared with 20.50
mg/100 ml in control treatment. This result
agrees with the result obtained by Tayeb
(40) in which the absence of the significant
effect of introducing CPBY into ewes diets
at a level 0of 0.3% on BTG concentration of
was noticed, the mean values were 97.59
and 96.31 mg/100 ml for addition and
control treatments, respectively.

Although BTG was
affected by

not

of CPBY to

significantly
addition
concentrate diet of Awassi lambs in a
current study, Alsalami, et. al., (8) showed
that feeding CPBY to ewe at a level of 3
increased (P<0.05)
BTG concentration from 37.2 to 57.8

g/day significantly
mg/100 ml, while feeding yeast at levels of
1 and 2 g/day associated with insignificant
increase to 50.1 and 48.4 mg/100 ml,
(29)

observed that addition of yeast culture

respectively. Kowalik, et. al.,
(Diamond) at a level of 2 g/day to the
concentrate diet of rams significantly
decreased (P<0.01) the concentration of

BTG by 16%.

2- The effect of sampling time on

blood parameters
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Table 3 shows the effect of the time of
sampling time on blood parameters. The
diurnal changes in these parameters was
adopted in the current study. Regarding the
concentration of BG, statistical analysis
showed that there was a significant
increase (P<0.05) from 63.63 in the
samples withdrawn from the lambs before
feeding to 71.29 mg/100 ml in the samples
withdrawn from them 3 hours post feeding.
This result agrees with that obtained by
Baiee (11), in which it was indicated that
there was a significant increase (P<0.01)
by 7.75 mg/100 ml in BG concentration in
samples withdrawn 3 hours post feeding as
compared with samples withdrawn before
feeding. In the current study, this
difference between those samples in BG
concentration was 7.66 mg/100 ml. The
high BG concentration three hours post
feeding may be due to the effect of
consuming concentrate  diet, where
chemical composition includes high level
of readily fermented carbohydrates and the
high molar proportions of volatile fatty
acids are rapidly absorbed through the
rumen wall into the bloodstream to provide
the energy necessary for the function of
body

fermentation peck that usually occurs

organs and systems in the
during that period (12).
Membrive (31) reported that 50-70% of the

energy available to ruminants derived from
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Table 3- Effect of time of sample draw on blood biochemical parameter (mean + SE)

Time of withdrawing Before feeding After feeding, hours P

blood samples 0 time 3 6
63.63 71.29° 64.90°

Glucose, mg/100 ml ok
+0.83 +1.17 +1.08
5.36° 5.72° 5.73°

TP, g/100ml kx
+0.05 +0.04 +0.06
41.08° 45.40° 32.83°

BUN, mg/100 ml **
+1.60 +1.37 +1.16
19.15° 24.91° 21.50®

TG, mg/100 ml *
+1.89 +2.09 +1.27

Means in the same row with different superscripts are significantly different

* (P<0.01), ** (P<0.01)

the metabolism of volatile fatty acids
produced in the rumen and absorbed into
the bloodstream. Concentrate diets

increase ruminal concentration of
propionic acid, the main glucogenic
metabolite in ruminants (33).

Regarding BTP concentration, results of
a current study showed that there was a
significant increase (P<0.01) from 5.36
in blood samples withdrawn before
feeding to 5.72 and 5.73 g/100 ml in the
samples withdrawn 3 and 6 hours post
feeding, respectively. This result agrees
with the findings of Al-Husseini (4),
BTP concentration was significantly
increased (P<0.01) from 6.81 in blood
samples withdrawn from lambs before
feeding to 8.06 and 7.10 g/100 ml in
samples withdrawn 3 and 6 hours post

feeding, respectively.
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The increase in BTP concentration in the
samples withdrawn three hours post
feeding may be due to the improvement
in the metabolism processes as
influenced by the addition of baker's
yeast. Similar conclusion was mentioned
by Areeg, et. al., (10). In addition to the
release of protein substances activated
by the presence of yeast in the diet as
indicated by Galip (18). Results of a
current study indicated that the effect of
CPBY was associated with the peak of
rumen fermentations. Moreover, Allison
(6) considered the increase in TP
concentration a sign for of body deposit
of protein.

Results of a current study also showed
that there was a significant increase

(P<0.01) in BUN concentration from

41.08 in the blood samples with drawn
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before feeding to 45.40 mg/100 ml in
those withdrawn 3 hours post feeding.
This
obtained by Al-Shemary (3), where

result is consistent with that
BUN concentration recorded significant
(P<0.01) increase from 15.44 in blood
samples drawn from lambs before
feeding to 18.61 mg /100 ml in those
withdrawn 3 hours thereafter. Saeed (39)
and Hassan (23) reported similar results.
(P<0.01) of BUN

in the blood

The increase
concentration samples
withdrawn three hours post feeding in a
due to the

current study may be

increased activity of rumen
microorganism at the peak of the
fermentation of the consumed feed.
Iwanska, et. al., (26) demonstrated that
the increase in the concentration of
ammonia in the rumen in excess of
utilization by ruminal bacteria may lead
to increase in the concentration of urea
nitrogen in blood. Roseler, et. al., (38)
suggested that BUN may be an indicator
for ruminal degradation and post-
ruminally supply of protein.

Regarding BTG concentration, results of
the current study showed that there was a
significant (P<0.05) increase from 19.15
in the blood samples withdrawn before
feeding to 24.91 mg/100 ml in those
withdrawn 3 hours post feeding. This is
in agreement with the findings of

Alsalami, et. al., (8), they found that
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BTG concentration was significantly
increased (P<0.05) in blood samples
withdrawn from Awassi ewes 3 hours
post feeding to 57.8 as compared with
37.2 mg/100 ml in blood samples
withdrawn before feeding. This might be
related to the enhancement of lipolytic

enzymes activity and the utilization of

dietary fats (28).

Reference:

1- Abdullah, N. S. (1988). Effect of
roughage to concentrate ratio on the
response of Awassi lambs to a
supplement of dietary rumen
undegradable protein. MSc. Thesis,
University of Baghdad.

2- Abou Ammou, F. F., T. M. Abdel-
Kalek, A. A. Mahrous and M. H.
EL-Shafie  (2007). Effect of
biological treatment for wheat straw
on carcass characteristics of small
ruminants. Egyptian. J.  Nutr.
Feed.10 (2): 229.

3- Al-Husseini, K. S. H. (2019). Effect
of level of dietary protein and
probiotic on productive performance
of Awassi lambs. MSc. Thesis, Al-
Qasim Green University.

4- Ali, B. M. and S. Goksu (2013).

Effects of live yeast
supplementation on ruminal
parameters and lactation

performance of dairy cows fed

ISSN 2072-3875



Euphrates Journal of Agriculture Science-12 (2). 167-178, (2020)

Kadhim & Saeed

medium or high levels of dietary

concentrate. Kafkas Univ.
Veterinary Fakultesi Dergisi., 19
(1): 57-62.

5- Al-Jassim, A. F. H, H. H. 1. Al
Hashimi and M. K. J. Al-Bidhani
(2018). Effect of feed restriction
with or without addition
saccharomyces cerevisiae on blood
and serum biochemical parameters
of Arabian lambs. Int. J. Pure App.
Biosci. 6 (1): 1315-1321.

6- Allison, S.P. (1995). Cost-
effectiveness of nutritional support
in the elderly. Proc. Nutr. Soc. 54
(3): 693-699.

7- Alsalami, M. S., A. R. Muhaimeed, S.
N. Hussein, A. A. R. Al-Douri and
K. S. Abass )2020(. The effect of
different Saccharomyces cerevisiae
levels on some blood biochemical
parameters of Awassi ewes.15 (7):
51-57.

8- Al-Samee, M. B. A. and A. A. Motar
(2018). Climatic factors and its
effect on raising ruminant animals in
Najaf governorate. J. Babylon
Center Humanity Studies., 8 (2):
225-252. In Arabic

9- Al- Shemary, H. F. H. and A. A.
Saeed (2020). Effect of level of
concentrate feeding and addition of
monensin on fermentation

characteristics of Awassi lambs.

174

Euphrates J. Agric. Sci. 12 (1): 102-
109.

10- Areej, A. M., M. K. Hoida and F.M.
Sundus (2016). Effect of dietary
supplementation with

Saccharomyces cerevisiae on blood

parameters, liver function, immunity

and health status and quantity

carcass characteristics of Awassi

male lambs fed low and high
concentrate. J. Kerbala University,
14 (4): 204-212 .

11- Baiee, R. S. M. (2020). Effect of
feeding different levels of monensin
on the growth performance of
Awassi lambs. MSc. Thesis, Al-
Qasim Green University.

12- Bruno, R. G. S., H. M. Rutigliano, R.
L. Cerri, P. H. Robinson and J. E. P.
Santos (2009). Effect of feeding
Saccharomyces  cerevisiae  on
performance of dairy cows during
summer heat stress. Anim. Feed Sci.
and Techno.,150 (3-4): 175-186.

13- Cooper, G.R. (1973). Methods for
determining the amount of glucose
i blood. Crit. Rev. Clin. Lab. Sci.,
4 (2): 101-145.

14- Dawson, K. A. (1993). Current and
future role of yeast culture in animal
production: A review of research
over the last seven years. In: Lyons

Feed

TP Biotechnology in the

Industry. Proceedings of Alltech’s

ISSN 2072-3875



Euphrates Journal of Agriculture Science-12 (2). 167-178, (2020)

Kadhim & Saeed

15-

O9th Annual Symposium. Alltech
Technical Publications,
Nicholasville, KY, USA, 169-171.

El-Waziry, A. and H. R. Ibrahim
(2007). Effect of Saccharomyces
cerevisiae of yeast on fiber digestion
in sheep fed berseem (Trifolium
alexandrinum) hay and cellulase

activity. Australian J. Basic Appl.
Sci. 1(4): 379-385.

16-Fossati, P. and L. Prencipe (1982).

17-

18-

Serum triglycerides determined
colorimetrically with an enzyme that
produces hydrogen
peroxide. Clinical
(10): 2077-2080.
Gaafar, H. M. A., E. M. Abdel-
Raouf and K. F. A. EL-Reidy

(2010). Effect of fibrolytic enzyme

chemistry, 28

supplementation and fiber content of
total mixed ration on productive
performance of lactating Buffaloes.
Slovak J. Anim. Sci., 43: 147-153.
Galip, N. (2006). Effects of dietary
Saccharomyces cerevisiae live yeast
culture supplementation on ruminal
digestion and protozoa count in
rams fed with diets with low or high
ratio Revue
Med. Vet. 157 (12): 609-613.
Gornall, A. G., C. J. Bardawill and

M. M. David (1949). Determination

forage/concentrate.

of serum proteins by means of the

175

biuret reaction. J. Bio. Chem.

Feb.177 (2): 751-66.

20- Guedes, C. M., D. Goncalves, M. A.

21-

22-

23-

M. Rodrigues and A. Dias-da-Silva
(2008). Effects of a Saccharomyces
cerevisiae  yeast on  ruminal
fermentation and fiber degradation
of maize silages in cows. Anim.
Feed Sci. Technol. 145 (1): 27-40.
Hassan, S. A. and A. A. Saeed
(2015). Effect of feeding different
levels of dietary protein and addition
of baker’s yeast (Saccharomyces
cerevisiae) on Awassi lambs
performance. 3-Blood parameters.
Kufa J. Agric. Sci. 7(1): 237-258.
Hassan, S. A. and A. A. Saeed
(2013). Effect of feeding different
levels of dietary protein and addition
of baker’s yeast (Saccharomyces
cerevisiae) on productive parameters
of Awassi lambs. J. Agric. Sci. and
Tech. A3, 484-497.

Hassan, W. A. A. (2020). Effect of
level of concentrate feeding and
addition of sodium bicarbonate on
productive performance of Awassi
lambs. MSc. Thesis, Al-Qasim
Green University.

Humady, D. T. (1988). Digestion
and utilization of rumen
undegradable protein by sheep and
goats, MSc. Thesis, University of

Baghdad.

ISSN 2072-3875



Euphrates Journal of Agriculture Science-12 (2). 167-178, (2020)

Kadhim & Saeed

25- Ismaeel, M. A., Z. T. Al-doori and S.

26-

27-

N. Hussein (2019). Effect of
saccharomyces cerevisiae as a feed
additive on

some aspects of

productive and reproductive
performance in adult Awassi lambs.
Egypt. J. Vet. Sci., 50 (5): 39-45.

Iwanska, S., D. Strusinska, and W.
(1999). The effect of

1024

Zalewski
Saccharomyces  cerevisiae
used alone or with vitamin —mineral
premix on biochemical parameters
of blood and milk in dairy cows.
Acta Vet. Hung . 47(1): 53-63.
Kholif, A. E., S. Rojas, A. Z. M.
Salem, A. M. Kholif, S. M. Kholif
and G. A. Gouda (2016). Yeast and
milk production and fattening in
ruminant.

https://www.researchgate.net/public

ation/293605763.

28- Kowalik, B., J. Skomial, J. J. Pajak,

29-

M. Taciak, M. Zalewska and G.

Belzecki (2012). Population of
ciliates, rumen fermentation
indicators and biochemical

parameters of blood serum in heifers
fed diets supplemented with yeast
(Saccharomyces cerevisiae)
preparation. Anim. Sci. Papers and
Reports, 30 (4): 329-338.

Kowalik, B., T. Michatowski, J. J.
Pajak, M. Taciak and M. Zalewska

(2011). The effect of live yeast,

176

30-

31-

Saccharomyces cerevisiae, and their

metabolites on ciliate  fauna,
fibrolytic and amylolytic activity,
carbohydrate digestion and
fermentation in the rumen of goats.
J. Anim. Feed Sci., 20 (4): 526-536.

MAFF  (1975).

Fisheries

Ministry  of
Agriculture, and Food
Department, of Agriculture and

fisheries of Scotland. Energy
allowances and feed systems for
ruminants. Technical Bulletin, 33

Membrive, C. M. B. (2016).
Anatomy and Physiology of the

Rumen. Rumenology, 1-38.

34- Mousa, K. M., O. M. El-Maliky, O.

35-

F. Komonna and S. E. Rashwan
(2012). Effect of some yeast and
minerals on the productive and
reproductive performance in
ruminants. J. American Sci., 8 (2):
291-303.

Mukhtar, N., M. Sarwar, M. Nisa
and M. A. Sheikh(2010). Growth
response of growing lambs fed on
concentrate ~ with or  without
ionophores and probiotics. Int. J.
Agric. Biol., 12 (5): 734-738.

Odeh, H. K. (2010). Economics of
sheep raising. A field study in
Babylon Governorate. Euphrates J.
of Agric. Sci., 2 (2): 120- 127. In

Arabic

ISSN 2072-3875



Euphrates Journal of Agriculture Science-12 (2). 167-178, (2020)

Kadhim & Saeed

37- Ondarza, M. B. D., C. J. Sniffen, L.

38-

39-

Dussert, E. Chevaux , J. Sullivan
and N. Walker (2010). Multiple-
study analysis of the effect of live
yeast on milk yield, milk component
content and yield, and feed
efficiency. American Registry of
Professional Anim. Sci. 26 (6): 661—
666.

Patton, C. J. and S. R. Crouch

(1977).  Spectrophotometric  and
kinetics  investigation of the
Berthelot reaction for the
determination of ammonia.

Analytical chemistry, 49 (3): 464-
4609.

Paya, H., A. Taghizadeh, H.
Janamohamadi and G. A.
Moghadam (2008). Ruminal dry
crude

matter and protein

degradability of some tropical
(Iranian) feeds used in ruminant
diets estimated using the in situ and
in vitro techniques. Res. J. Bio.

Sci., 3 (7): 720-725.

40- Roseler, D. K., J. D. Ferguson, C. J.

Sniffen and J. Herrema (1993).
Dietary protein degradability effects

on plasma and milk urea, nitrogen
and milk non protein nitrogen in
Holstein cows. J. Dairy Sci.,76 (2):
525-534.

41- Saeed, A. (2011). Effect of level and

degradability of dietary protein fed

without baker's yeast

(saccharomyces  cerevisiae) on
Turkish Awassi lamb's performance.
PhD. Thesis, College of Agric.,
University of Baghdad.

Tayeb, M. A. M. (2019).
Comparison of the effect of sodium
bicarbonate and dry bread yeast
supplementation in Awassi ewe
rations on some rumen fluid, blood,
milk production and composition.
Karbala Univ. J.,17 (2): Scientific:

159-164.

43- Williams, P. E. V. (1989). The mode

of action of yeast culture in ruminal
diets: A review of the effect on
rumen fermentation patterns. In:
Biotechnology in the Feed Industry.
Alltech Tech. Publ. Nicholasville,
KY., 65-84.

ISSN 2072-3875



