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Abstract

The main objective of this study was to estimate the effect of supplementation with Saccharomyces cerevisiae
(BIOSAF® SC 47), on body condition score, milk production and some biochemical parameters in peripartum dairy
cows. The experiment was conducted during 14 days before parturition to 45 days postpartum (20 milking). Holstein
cows (16 primiparous and 4 multiparous) were randomly divided into two groups (n=10); the groups were fed
with same diet: One group received, Saccharomyces cerevisiae. Milk production and blood samples were taken.
Body condition scores (BCS) were recorded. For statistical analysis, Minitab® 15.1.30.0.Fransh (© 2007 Minitab
Inc) software was used. Addition of yeast culture to the diet ration was significantly increased. The average milk
production per cow between the groups in all the experiment (by about +25%, i.e. 4.8 I/day/cow), with a positive
effect in milk fat content and stabilization of the BCS, with reduction of reserve mobilization after calving. Moreover,
this treatment has also induced systemic biochemical changes: increase of plasmatic total protein and albumin,
whereas triglyceride and creatinine concentrations were significantly lowered, and cholesterol concentrations slightly
reduced. The addition of yeast culture in the diet of Holstein cows was beneficial in improving milk production and

milk fat, and some biochemical parameters.

Keywords: Supplementation; Probiotic; Milking cow; Peripartum;
Biochemical parameters

Introduction

In Algeria, dairy cattle farming are characterized by the use of
Holstein as principal breed. Forage availability and nutritive quality are
frequently lacking. Breeders are then forced to distribute high quantity
of concentrate, especially for milking dairy cows.

Based on a growing concern over the use of antibiotics and other
growth promoters in the animal feed industry, interest in the effects
of microbial feed additives on animal performance has increased.
Supplementation with yeast culture has been used for over six decades.

Yeast (Saccharomyces cerevisiae) addition in this condition was
reported to increase nutritional value of poor quality forages and high
grain diets [1]. Newbold et al. [2] Beauchemin et al. [3] reported that
yeast addition improves the development of rumen lactate-consuming
bacteria; prevent accumulation of lactate, and rumen pH drops. Yeast
is also observed to stimulate cellulolytic bacteria in the rumen, increase
fiber digestion and flow of microbial protein from the rumen [2,4].
Moreover, yeast was reported by great number of studies to improve
feed intake and milk yield in dairy cows. In addition, Arambel and
Kent [1], Huber [5], Schingoethe et al. [6] suggested that yeast is more
effective when animals are under stress, particularly heat stress. The
objective of this study was to evaluate the effects of adding yeast culture
feeding to lactating dairy cows, on their performance in peripartum.

Materials and Methods

Cows and feeding

The experiment was carried out between May 2010 and September
2010 in a private house farm in the area of Tiaret (West Algeria), with
an average of 70 milking Holstein Friesian cows. The 20 late pregnant
cows (16 primiparious and 4 multiparous) were randomly divided into
two groups before calving, according to age, parity, body condition
score and previous milk production. They were housed in separate rows
on the farm and had free access to water. All cows calved during a two

month period. The control group received a ration composed of forages
and commercially available concentrate, as is indicated in figure 1.

Twenty grams of SC (ncyc sc 47, biosaf heat resistant concentrate
of live yeast) (lesafre, feed additives, France) were hand-mixed with
a small amount of concentrate and were fed daily to each cow from
the experimental group, before morning feeding, starting from two
weeks before the expected calving date, until 45 days after parturition.
Concentrate was composed of maize, soya bean meal, bran and mineral-

——YC

) Control
5 35
% 3 -
§ 25 ——— . =
2 -
2 15
S 1
§ 0.5
2 0+ : : : : )

DO  Dcalving D15PP  D30PP  D45PP

TIME (DAY)

Figure 1: Mean body condition score in Saccaromyces cerevisiae and
control group.

Mean (+ SEM) body condition score during 14 days before parturition and 45
days postpartum (measured every 2 week) in cows from the Saccharomyces
cerevisiae group and control group (n=10).
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vitamin supplement. Proportion of concentrate in the ration (on dry
matter basis) was higher than 50% and equal to 63%. Forages were
distributed ad libitum, and the concentrate quantity varied according to
the milk yield (between 10 and 12 kg per day). They were milked daily
at4h 30 and 16 h 00 (Table 1).

Milk production data and body condition score

During the experiment, cow identification number, date of calving,
daily milk yield and disease occurrence data were recorded. Cows
were milked twice a day. Milk production was recorded and sampled
individually, daily starting in 7 day after parturition.

Milk samples for early lactation were stored at 4°C and sent to the
laboratory of “la laiterie de SIDI-KHALED-Tiaret” (GIPLAIT), for milk
fat every second week, until 7 weeks after parturition. Body condition
scores (BCS) were recorded once per week from 14 day before calving,
until 45 day PP, using a 5-point scale (1=thin and 5=fat), as described
by Edmondson.

Plasma metabolites

Jugular blood vessel samples for biochemical analysis were
collected in heparinized Venoject glass tubes (improvacuter’, evacuated
blood collection tube for in vitro diagnostic use) during day 0 (starting
experiment), day of calving, day 15 PP, day 30 PP and day 45 PP.

After immediate centrifugation (10 min at 3500xg), approximately
5 ml of plasma was removed and stored at -25°C, until analysis. An
automatic multiparameter analyzer for clinical chemistry (secomam)
was used for enzymatic determination of plasma glucose, cholesterol,
triglycerides, urea, albumin, total protein and creatinin, with
commercially available kits (SPINREACT, SA, Spain).

Statistical analysis

The different results are described by the mean and standard
deviation SD. The variance homogeneity between treatments was

on the parameters considered. The significance level chosen is at least
5%. All these tests are conducted using the statistical software Minitab’
15.1.30.0.Fransh (© 2007 Minitab Inc).

Results
Milk production

Supplementation with SC had statistically significant effect on milk
production over the study period. Mean (+ SEM) daily milk yield was
32.7 £ 1.39 kg/d for the experimental group, and 30.7 + 5.3 kg/d for
the control group. The changes in milk yield over time are illustrated
in figures 1-5. From 7 days PP, the milk yield in the two groups as in
tables 2 and 3.

Discussion

In our test conditions, the complementation in Saccharomyces
cerevisiae during the period from the last 2 weeks prepartum to 6
weeks post partum has a better effect on body condition score in
postpartum cows. Similar results were reported by Dann et al. [7]. In
addition, during the period of peak lactation (around the 5th week of
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Figure 2: Mean of daily milk yield in Saccharomyces cerevisiae and control
group. Daily milk yield during the first 49 days.

verified by the Bartlett test. The results were subjected to analysis of 3000
variance (ANOVA 1), to determine the effect of yeast supplementation 3 25.00
o
- S 20,00 |
composition DM basis (%) UF/kg MAD (g/kg) -E
Maize 68 0.748 40.8 g 1500 1
e
bran 10 0.073 10.7 2 1000 —4—control
Soya bean meal 20 0.206 86.2 £ so00 . \s
Phosphate 1
0.00 ‘ ‘ ‘ ‘ ‘ ‘
C.mv 1 2ed 3ed 4th Sth 6th 7th
Total 100 1.027 137.7
week postpartum
VitaminePP 250 mg Calcium 190000 mg Figure 3: Evolution of milk production mean/week in cows from the
VitamineC 250 mg Fer 5000 mg Saccharomyces cerevisiae group and control group.
Vitamine A 1300000 UI lode 30 mg
VitamineD3 300000 UI Cobalt 10 mg
——YC Control
VitamineB2 320 mg cuivre 1000 mg . 60 *
VitamineB1 120 mg Manganése 25000 mg S ig \2\
VitamineB 12 0.5mg Zinc 5000 mg 5 30 T
VitamineE 1250 mg Sélénium 10 mg *g_‘ 20
10
PanthoTanatede Calcium 200 mg Bétaine 2500 mg 0
AcideNicotinique 240 mg D7PP  D14PP  D21PP D28PP D35PP  D42PP  DA9PP
ChlorurDecholine 30000 mg TIME (DAY)
Vitaminek3 130 mg . ) . L .
- . Figure 4: Mean daily milk fat production in Saccharomyces cerevisiae and
Dimethionine 2400 mg control group. Mean (+ SEM) daily milk fat during the first 8 weeks from

Composition of C.M.V/ Kg
Table 1: Composition and characteristics of concentrate (VLB20).

parturition (measured every second week) in cows from the Saccharomyces
cerevisiae group and control group ( n=10).
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lactation), the stage where energy reserves are heavily used to support
milk production, cows supplemented with yeast can maintain weight
and body condition better than controls. While some authors find no
significant improvements in body condition and body weight, after
adding yeast to the diet of the cow peripartum [8,9], they recorded,
however, decreased weight loss postpartum. These results reflect a
lower mobilization of endogenous reserves of cows supplemented with
yeast, perhaps suggesting a greater availability of energy. This surplus
of available energy could be attributed to excessive consumption of
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Figure 5: Effect of yeast culture (YC) on blood plasma components.
BCS Control (n=10) YC(n=10) + SDP<
DO 2,97 £0,24 2,75+ 0.54 0,247
(D calving) 2,81+0,24 2,43 £ 0,66 0,137
(D15PP) 2,25+0,38 2,40 + 0,56 0,570
(D30PP) 2,22+0,33 2,35+0,39 0,548
(D45PP) 2,31+£0,36 2,50+0,28 0,142
Variation on BCS in peri et postpartum
From DO to D calving -0.16 -0.32
From D calving to D30PP |-0.59 -0.08
From D30 to D45PP +0.09 +0.15
From D calving to D45PP |-0.50 +0.07

SD : standard deviation

Table 2: Effect of supplementation diet with Saccharomyces cerevisiae on body
condition score.
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PL mean per Control (n=10) YC(n=10) + SDP<
week (l/cow)

2M week 11.34 £2.30 15.31 £3.21 b

3¢ week 14.82 + 2.05 1742 +4.15 i

4" week 17.01£2.24 20.50 + 3.98 i

5" week 18.82 £ 2.52 23.64 +4.40 e

6" week 19.10 £ 3.00 23.98 +4.75 e

7" week 18.42 +2.58 23.25+4.99 e

SD : standard deviation. *** : p<0.001.

Table 3: Impact of supplementation yeast culture Saccharomyces cerevisiae on
milk production measured between 2% and 7" weeks for lactation.

dry matter intake, since the quantities of food distributed under our
conditions were identical for both groups. It is rather associated with
the complementation of the food in Saccharomyces cerevisiae.

Our study reveals a significant improvement in milk production,
induced by the incorporation of Saccharomyces cerevisiae in the diet, as
reported in previous studies [10-14]. In our testing, production of milk
during the first 6 weeks of lactation rose 23% in cows supplemented
with yeast probiotic, while other authors reported relatively lower
responses ranging from 3-9% [7,8,11,13,15]. Response to probiotics is
often very different between studies because of the variability related to
diets distributed, types and doses of yeast used, and the animals tested
[10].

Moreover, it appears that the magnitude of improvement of milk
production depends on the stage of lactation; it would be higher than in
early or late lactation [16]. Analysis of the milk production curve shows
that the peak of lactation of cows fed with Saccharomyces cerevisiae
stretches longer than control cows (4 weeks vs 3 weeks, respectively).
This positive effect of yeast on the persistence of peak lactation is also
mentioned by Wohlt et al. [11] in cows and heifers by Wallace [17] in
primiparous and multiparous cows.

In this test, the ration to all cows can theoretically cover the
maintenance requirements, and production needs about 14.18 liters of
milk/d. This ration was calculated based on average milk production
of cattle, previously recorded. Our results show that supplemented
cows produce more milk than controls. This relative increase in milk
production is not due to overconsumption of dry matter intake, but
linked to the complementation of Saccharomyces cerevisiae in the food,
as reported by Newbold et al. [18]. Indeed, all cows in our trial has
consumed the same amount of food (ingested equalized). It is rather
associated with better recovery of the ration, allowed by the probiotic
through interaction with the microbial flora. Probiotics stabilize rumen
pH by competing with bacteria that produce lactate [3], providing
nutrients (at death), and allowing the growth of bacteria by destroying
the lactate [19]. This allows the maintenance of the cellulolytic flora and
enhances the degradation of plant fibers, and therefore, the digestibility
of the diet [18]. Furthermore, probiotics enhance the intestinal
absorption of nutrients intake of vitamin B1 (thiamin), which promotes
the colonization of plants by the rumen, and further improves the
digestibility of the ration [15]. The recovery of nitrogen is also permitted
by uptake of ammonia by probiotics, which are themselves then digested
[2,4,18]. Several tests indicate that the increase in milk production
induced by dietary supplementation with Saccharomyces cerevisiae, is
not always associated with changes in protein and fat content of milk
[19]. Nevertheless, an increase of fat in the milk of cows fed the probiotic
yeast was reported by Piva et al. [13], Putnam et al. [14].

In our test, this increase in fat is seen at the second and third

J Veterinar Sci Technolo
ISSN: 2157-7579 JVST, an open access journal

Volume 4 « Issue 2 + 1000135



Citation: Ayad MA, Benallou B, Saim MS, Smadi MA, Meziane T (2013) Impact of Feeding Yeast Culture on Milk Yield, Milk Components, and Blood
Components in Algerian Dairy Herds. J Veterinar Sci Technol 4: 135. d0i:10.4172/2157-7579.1000135

Page 4 of 5

week (p=0.045, p=0.003), respectively, of complementation in yeast.
According to the literature, improvement of fat milk in dairy cows
supplemented with yeast is associated with a positive effect of the
stimulation of cellulolytic bacteria, and a preferred orientation of
fermentation to acetic acid production, especially for diets rich in
concentrate, or containing little forage degradable [13]. In this study, we
explored the impact of the Saccharomyces cerevisiae supplementation on
some blood biochemical parameters, namely glucose, TG, cholesterol,
total protein, urea, albumin and creatinin. These parameters are often
used to assess the nutritional status of the cow in transition [20-22].
Plasma glucose levels measured in this study ranged between 0.52 and
0.67 g/1. These values are mostly in the normal ranges of blood glucose
in dairy cows reported in the literature (0.40-0.75 g/1), [23,24]. Overall,
plasma glucose levels measured during our study ranged between 0.52
and 0.66 g/1, except for results of samples found outside the threshold
normal: 0.78 and 0.88 g/l for batch baking and the control group,
respectively. Blood glucose levels measured at parturition observed
hyperglycemia in both groups supplemented and control: 0.78 vs. 0.88,
respectively, which justifies the sudden change from a ration less energy
to high energy diets, without adjustment period. It was observed that
the concentration of glucose in the control group is higher than that
supplemented with probiotics.

It is interesting to note that the contribution of probiotic yeast
seems to maintain a plasma level of glucose in the normal range. We
also emphasize that in our experimental conditions, glucose cows
being S. cerevisiae, has not changed compared to the control group, this
negative effect of yeast on glucose is also reported by studies conducted
in dairy cows [14], or calves [25], who have noticed no change in blood
glucose after addition of yeast. Blood glucose was reduced in the same
fistulated ram, about 39% (NS), as reported by Iwanska et al. [26].

In other tests, the plasma glucose level of cows fed with yeast
probiotic supplementation tends to be always higher than those
observed in control cows (+6%, p=0.18: [13]; 15%, p<0.05 [9]. The
mismatch of data could be linked to the nature of the ration distributed
in nature, dose and duration of supplementation of yeast, and may be
different, depending on the orientation of the metabolic productions
(meat, milk). It is well established that plasma glucose is a sensitive
measure of the energy balance in dairy cows [27], with a positive
correlation between these parameters [22]. In our test conditions, blood
glucose levels are stabilized in the normal values in the supplemented
groups, but it is not in controls group.

In this experiment, plasma concentrations of total proteins are
broadly distributed in the range of values considered normal in the
literature (6.5-7.5 g/l) according to Lesmeister et al. [24]. With the
exception of the values recorded at the end of the test (D45PP), or there
was an increase in the protein content of batch supplemented with
yeast (+15%, p=0.10). This increase can be related to the S. cerevisiae.
Many bibliographic data also show elevated plasma total protein, after
supplementation of the ration in S. cerevisiae in dairy cows [26,27], and
in rams [26]. Yeast probiotics stimulate microbial activity and increase
the use of nitrogen by the rumen [18]. The efficiency of nitrogen use
in ruminants supplemented food in yeast involve both an increase
in the use of ammonia into microbial protein, an increased flow
and absorption of acids, and also altered metabolism of endogenous
nitrogen [15].

Nevertheless, some studies report that serum protein is not
increased in calves supplemented with yeast [25].

In our test, serum albumin is between the usual values (2.3-
3.6 g/l) [24], for supplemented and control group. The plasma level
of albumin is very important, because it directly reflects the state of
nitrogen ration of dairy cows, with liver function that synthesizes this
protein among the different proteins found in the vascular torrent.
The incorporation of yeast did not alter the plasma levels of albumin,
with the exception of the values recorded on the 30th and 45th day
postpartum, where we noticed an increase for the batch supplemented
cons that observed in the control group of (+15%, p=0.21, and 5%,
p=0.46%).

In this experiment, plasma urea concentrations measured
throughout the experimental period are broadly similar in the norms,
and values considered normal in the literature (0.2-0.3 g/1) [24].
In our experimental conditions, the incorporation of yeast in the diet
did not affect plasma urea levels, with the exception of values measured
at day 30 PP, or the difference between the batch supplemented
and control animals was highly significant (+41%, p<0.001). Many
bibliographic data show an increase of uremia, after supplementation
of the ration with S. cerevisiae in dairy cows [26,27]. Nevertheless, some
studies report that uremia was even slightly reduced (-12%, NS) in dairy
cows supplemented with yeast in mid-lactation [13]. Concentrations of
excess ammonia in the rumen is unencumbered by the bacteria could
induce high levels of uremia [27], quoted by Iwanska et al. [26]. The
concentration of urea in the blood is intimately associated with the
efficiency with which dietary protein is used, and suggests that plasma
levels of ureic ammonia are an indicator of protein degradability in the
rumen and protein intake post-rumen [27].

Moreover, under our experimental conditions, the results for
plasma cholesterol in both experimental groups operate in the same
way, except for values at or day 30 PP, day 45 PP, and we see high
cholesterol in the control groupl.41 1.71 g/l, respectively. These values
are outside the usual values quoted by Lesmeister et al. [24] (0.8-1.2
g/1), cholesterol values are lower for the batch supplemented compared
to control group, but this difference is not statistically significant
(p>0.05). The few studies available that have addressed this parameters
indicate that cholesterol also varies little after complementation in yeast
probiotic [13,26].

In our study, supplementation in Saccharomyces cerevisiae induced
a significant response and reduction of plasma triglyceride levels,
compared with control cows. Differences were recorded between the
two groups, going from 12- 44%, during the beginning of the trial
(p=0.16) and 15th day postpartum (p<0.01), respectively, come to the
end of the experiment, with a range of 29% (p=0.21). Such a decrease
was also noted by Iwanska et al. [26], in calves supplemented with yeast
(-57% versus controls, p<0.01). In addition, the decline of circulating
triglycerides confirms recent information obtained in the mouse and
chicken, where the addition of yeast to the food decreased serum levels
of TG, phospholipids and the proportion of abdominal fat, quoted by
Iwanska et al. [26]; however, the mechanisms of action involved in these
variations are not yet known.

Finally, in this study, the serum creatinine obtained in both
experimental groups is in the range of usual values quoted in the
literature, and vary between 10 and 27 g/l, according to Lesmeister et
al. [24]. We noticed a very significant difference (p=0.002) between
cows supplemented and those not supplemented with probiotics on the
30th day after parturition, with a higher value for the control group
16%, compared to the cows supplemented. Due to lack of studies
available to discuss this setting, we noticed an increase in creatinine
with increased protein catabolism in control cows that is used as fuel
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in gluconeogenesis (gluconeogenic amino acids), for the manufacture
of glucose, knowing although this period coincides with peak lactation,
where a supply of glucose is required for the production of lactose.

Conclusion

Our results confirm the advantage of incorporating the probiotic
yeast, Saccharomyces cerevisiae, in the diet of the cows during the
peripartum, to improve milk production, body condition and minimize
the loss of weight around calving. These effects are related to changes
in the metabolic profile identified in our terms. It seems necessary
to explore the mechanisms of action of Saccharomyces cerevisiae on
the metabolic activities and intra-ruminal lipid metabolism, and on
nitrogen in peripartum dairy cows.
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