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______________________________________________________________________________________ 

Abstract 
Supplementation with dietary yeast has improved digestibility and productive performance in 

ruminants. In this research the primary objective was to appraise the effects of dietary yeast supplementation 
of female goats during the transition period on milk composition and yield and on production and serum 
health biomarkers of their kids. Twenty-four Beetal goats (4 ± 1.2 years) were randomly assigned to three 
groups, which received 0, 5, and 10 grams/animal/day of live dried yeast Saccharomyces cerevisiae for 60 
days (30 days pre- and post-partum). All goats were fed 500 grams of concentrate with water and green 
fodder ad libitum. Milk samples were collected at 7, 14, 21, and 28 days post kidding. Kids were weighed on 
days 0, 7, 15, 22, and 30, and blood samples were collected on days 15 and 30 for serum metabolites 
(glucose, urea, cholesterol, non-esterified fatty acids (NEFA), serum total proteins, albumin, globulin, albumin 
to globulin ratio, serum oxidant and antioxidant activity (malondialdehyde) (MDA) and catalase), and liver 

enzymes aspartate aminotransferase (AST) and alanine transaminase (ALT) assessment. Milk yield was 
significantly (P =0.02) higher during the post-partum period in yeast-fed goats. Yeast-fed goats also 
produced milk containing more fat (P <0.001) and protein (P <0.001) compared with control goats. Birth 
weight, average daily gain, and serum health biomarkers of the kids were not influenced by the treatments. 
In conclusion, dietary yeast supplementation resulted in increased production performance of the dams 
without significant impact on their offspring.  
______________________________________________________________________________________ 
Key words: average daily gain, catalase activity, hepatic enzymes, milk production, Saccharomyces 
cerevisiae, transition period 
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Introduction 

The transition period, from 3 weeks before until 3 weeks after parturition, is a stressful time in the life 
of a goat, similarly to other ruminants. Increased energy demands and low feed intake make the body of the 
dam prone to a negative energy balance in particular during this period. Negative energy balances can lead 
to metabolic derangements and health issues for the dams. Moreover, the nutritional status of the dam 
during the transition phase in particular has been revealed to have a strong impact on the development, 
growth and viability of their offspring in pre- and post-natal life in many species (Hansen et al., 2012; 
Faubladier et al., 2013). Birth weight is a significant predictor of future health outcomes of a kid. Kids born 
with lower than optimum birth weights usually have low energy reserves, decreased thermoregulatory 
capacity, and increased mortality probability (Alkass et al., 2013). It is well documented that the birth weight 
of a kid is strongly affected by the feeding of the dam during the gestation period (Otuma & Osakwe, 2008). 
Thus, energy reserves at birth are fundamental to ensuring neonatal survival (Theil et al., 2014). The 
perinatal period is related to sudden changes in energy supply. Subsequently neonates rely exclusively on 
body energy reserves to maintain glucose homeostasis until the ingestion of colostrum and milk can meet 
their energy demands (Xie et al., 2015). Neonatal goat kids require regular nursing and substantial 
gluconeogenesis to maintain normoglycemia. 
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Yeast, as a probiotic, is well known for its positive effects on the gut, metabolic health status and 
overall wellbeing of the host animal, particularly during stressful conditions. Although the use of yeast as a 
feed supplement has been well documented in large ruminants during the transition period (Nocek & Kautz, 
2014), data about its use in transition goats are limited. A meta-analysis of 61 studies by Poppy et al. (2012) 
found that under normal environmental conditions, milk production and composition were improved with 
yeast supplementation in dairy cattle (Bitencourt et al., 2011). A number of studies reported a higher serum 
glucose concentration (Lesmeister et al., 2004), lower NEFA (Dolezal et al., 2005), increased blood urea 
nitrogen, and increased total protein (Galip, 2006) in animals supplemented with yeast. 

The maternal diet has been shown to affect the growth and development of their progeny in various 
species, including goats, sheep and horses (Abu El-Ella et al., 2013; Alkass et al., 2013; Faubladier et al., 
2013). However, there is scarcity of data about the effects on the productive performance and health 
biomarkers in goat kids of a maternal diet supplemented with varying levels of yeast during the transition 
period. It was hypothesized that various inclusion levels of dietary yeast to Beetal goats during late gestation 
and early lactation would affect the health and performance of goats and subsequently the suckling kids that 
are raised along with their dams. Therefore, the objectives of present study were to examine the effects of 
live yeast on milk production and its composition in Beetal goats and to evaluate the impact of maternal 
dietary yeast supplementation on kid weight, average daily gain, serum metabolites, serum protein profile, 
oxidant and antioxidant status and liver enzymes during the first 30 days of their lives. 

 

Materials and Methods 
The experiment was conducted at the Small Ruminant Research Centre Pattoki, University of 

Veterinary and Animal Sciences, Lahore-Pakistan. The duration of the study was 60 days, and was 
conducted over the transition period, which included four weeks before kidding (28 ± 2 days) and four weeks 
(28 ± 2 days) afterwards. The study site is located at latitude 31.057254 (north), longitude 73.878469 (east) 
and altitude (above sea level) of 186 metres with an average annual rainfall of 550 - 600 millimetres and an 
average mean temperature of 23 °C. All the protocols for the general care, handling and maintenance of 
animals during the study period were approved by the Ethical Committee for the Use of Animals of the 
University (No. DR/309, 24 June 2016). 

All goats were fed a basal pre-partum diet, which consisted of berseem clover (Trifolium alexandrinum 
L.) as green fodder twice daily and a concentrate mixture (Table 1), which was fed once a day before kidding 
and twice daily after kidding. Enough green fodder was offered to the goats to provide for approximately 5% 
feed refusals (as-fed basis) during the pre-partum period. Feed offered and feed refused were measured 
daily. After kidding, all goats were offered a post-partum (lactation) diet (Table 1) but remained on the same 
yeast treatment to which they were first assigned. Goats were offered the post-partum diet twice daily to 
allow approximately 10% feed refusals (as-fed basis). Dry matter intake (DMI) was measured daily by 
subtracting the feed offered to goats from the feed leftover. The data of the daily DMI were used to calculate 
the weekly DMI of goats. Samples of diet were subjected biweekly to analysis of dry matter using the AOAC 
(2005) method. 

All kiddings were attended and observed by trained personnel. A total of 31 kids were born from 24 
goats that had previously been synchronized with OvSynch protocol (19 single and 6 twin births). 
Immediately after birth, all the kids were weighed, given an identification number, and allowed to stay with 
their mother for first 48 hours post kidding. Sufficient colostrum consumption by each kid was ensured 
personally within the first 48 hours of life. The median date of birth of the kids was 13 February, and the 
mean kid BW at birth was 3.3 ± 1.2 kg. 

At 48 hours post parturition, only one kid was maintained with the dam and the twin was separated 
and excluded from the study. The counterpart twin kid was separated randomly and reared on a nursing 
goat. The study population of the resulting kids consisted of 24 Beetal kids. Based on the maternal 
supplementation levels of yeast, the newborn kids were assigned to one of three experimental treatment 
groups, namely YSC0, YSC5, and YSC10 (fed 0, 5, and 10 grams/animal/day of live dried yeast 
Saccharomyces cervisiae), with each treatment having eight kids. All the kids were placed with their dams 
from birth until the end of the experiment (one month) and had free access to dam milk except on the day of 
week that her milk yield was measured. Dams were kept in individual pens. Fresh water was made available. 
Kids were offered green fodder and concentrate ad libitum from day 15 until the conclusion of study. 
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Table 1 Ingredients and chemical composition of basal pre-partum and post-partum diets fed to the goats 
during transition period 
 

 
Basal diets 

Pre-partum Post-partum 

   

Ingredients (dry matter basis, %)   

Berseem and wheat straw 70 60 

Concentrate mixture 30 40 

Concentrate mixture, %    

Maize grain (crushed) 15.0  15.0  

Cottonseed cake 16.0    

Cottonseed meal   8.0  

Maize gluten 30% 20.0  20.0  

Wheat bran 15.0  20.0  

Rice bran meal 13.0  15.5  

Urea 1.0  1.5  

Molasses 18.0  18.0  

Mineral and vitamin premixes
1
 2.0  2.0  

Nutritional profile on dry matter basis (%)   

Dry matter, % 85.0  85.0  

Crude protein, % 16.7  17.6  

Total digestible nutrients, % 69.5  70.0  

Metabolizable energy, Mcal/kg 3.0  3.0  

     
1
Mineral mixture contained Di-Calcium phosphate (DCP), common salt, magnesium sulphate, ferrous sulphate, 

manganese sulfate, zinc sulphate, copper sulfate, potassium iodide, cobalt chloride, and sodium selenate. The vitamin 
premix had 700,000 IU/kg vitamin A, 66,000 IU/kg vitamin D and 2000 mg/kg vitamin E. 
 
 
 

Milk yield and milk samples were collected and measured by isolating the suckling kids from their 
dams for two consecutive milkings, that is, from the evening milking on the day before to the end of the 
evening milking on the subsequent day. The isolated kids were fed their own dam’s milk after sample 
collection. During the post-partum lactation phase, the milk yield of each goat was recorded once a week. 
The individual milk samples were collected on days 7, 14, 21, and 28 of lactation, and an aliquot was 
subsequently analysed for milk fat, protein, lactose, solids-not-fat (SNF) percentage and pH by an infrared 
analyser (MilkoScan 4000, Foss, Hillerød, Denmark). 

Two blood samples were collected from each kid at 15 and 30 days old. All samples were collected 
prior to the morning feeding. Briefly, 4 mL blood was taken from the jugular vein in a plain vacutainer from 
each kid. The serum was harvested by centrifugation at 3000 rpm for 20 minutes soon after collection. 
Paired sera samples from each kid were collected in two separate Eppendorf tubes, which were labelled and 
stored at -20 °C until further analysis. One sample was utilized for serum metabolite glucose (Cat. no. GL 
2623), urea, cholesterol (Cat. no. CH 293), protein profile, total proteins (Cat. no. TP 245), and albumin (Cat. 
no. AB 362) (Randox Laboratories Limited, Antrim, NI). Oxidative stress biomarkers were assessed with 
assay kits, namely malondialdehyde (Cat. no. MAK085, Sigma-Aldrich), catalase (Cat. no. CAT100, Sigma-

Aldrich), and liver enzymes such as AST and ALT (AS 147 and AL 146) 9Randox Laboratories Ltd., Antrim, 
NI). The other serum sample was utilized for NEFA determination with a commercial kit (Cat. no. FA 115) 
(Randox Laboratories Ltd., Crumlin, Co. Antrim, NI). 

Data were analysed with SPSS version 21 for Windows (IBM SPSS
®
 software, Chicago, USA, 2012). 

The milk production, milk composition of goats and serum metabolites of kids were analysed using repeated 
measures analysis of variance (ANOVA). Significance was determined using goats within treatment as the 
error term. For significant F-values, means were separated using Tukey’s procedure. Significance level was 
set at (P <0.05) and the results were presented as mean ± SEM. 
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Results and Discussion 
The results of the current study showed that goats of YSC5 and YSC10 groups had higher (P =0.02) 

milk yield compared with the YSC0 group during the post-partum period, while treatment and day interaction 
was not significant. Furthermore, the milk yield increased consistently (P =0.01) from the first to fourth week 
of lactation (post-partum) in goats of all groups. However, the yeast-supplemented groups showed better 
milk yield compared with the non-supplemented group. 

Weekly milk samples were collected from the goats and analysed for milk protein, fat, lactose, SNF 
percentage and milk pH. The effects of various inclusion levels of yeast on the milk composition profile of 
early post-partum goats are presented in Table 2 and 3. 

 
 

Table 2 Effect of varying inclusion levels of Saccharomyces cerevisiae on milk yield, protein content and fat 
content in goats during post-partum period 
 

Variable 
Post-partum 
period, days 

Treatment
1
 

SEM 

P-value 

YSC0 YSC5 YSC10 Treatment Day 
Treatment x 

day 
         

Milk yield 
(ml/d) 

1 to 7 317.25 361.87 407.33 14.09 

0.02 0.01 0.49 
8 to14 336.75 393.75 421.11 12.78 

15 to 21 331.37 395.50 406.33 12.81 

22 to 28 344.37 388.75 401.44 10.72 

Protein 
(%) 

1 to 7 3.92
b
 4.11

a
 4.13

a
 0.06 

<0.001 <0.001 <0.001 
8 to 14 3.79

b
 4.45

a
 4.39

a
 0.08 

15 to 21 3.52
b
 4.18

a
 4.20

a
 0.01 

22 to 28 3.37
b
 4.28

a
 4.24

a
 0.02 

Fat % 

0 to 7 4.41
b
 4.69

a
 4.68

a
 0.02 

<0.001 <0.001 0.004 
8 to 14 4.47

b
 4.79

a
 4.80

a
 0.05 

15 to 21 4.45
b
 4.89

a
 4.87

a
 0.03 

22 to 28 4.68
b
 4.99

a
 4.90

a
 0.02 

         
1
YSC0: unsupplemented control, YSC5: supplemented with 5 g per day Saccharomyces cerevisiae, YSC10: 

supplemented with 10 g per day Saccharomyces cerevisiae 
a,b,c

Within a row, means with a common superscript did not differ at P =0.05 
 

The significant treatment and day interaction (P <0.001) showed that the yeast-supplemented goats 
had higher (P <0.001) milk protein content compared with the non-supplemented goats. Likewise, the 
sampling day effect was significant (P <0.001) within the groups represented by an increase in milk protein 
percentage (Table 2). The results of the current experiment showed that milk fat content was influenced 
positively by the various inclusion levels of yeast during the first four weeks post-partum. The significant (P 
=0.004) treatment and days interaction showed that although the milk fat content increased gradually from 
the first to the fourth week of the post-partum period in all goats, the yeast- supplemented goats had higher 
milk fat percentage compared with the non-supplemented goats. 

There were no significant differences in milk lactose content and milk pH between yeast-supplemented 
and non-supplemented goats during the post-partum period. However, the yeast-fed goats showed a non-
significant tendency for low SNF content compared with the control goats during the same period. In contrast 
to treatment effect, the milk lactose content decreased (P <0.001) gradually and the SNF content increased 
(P <0.001) consistently within the groups over the four weeks. The results of milk lactose content, SNF 
content and milk pH are presented in Table 3. 
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Table 3 Effect of varying inclusion levels of Saccharomyces cerevisiae on milk composition in goats during 
post-partum period 
 

Item 
Days post-

partum 

Treatment
1 

SEM 

P-value 

YSC0 YSC5 YSC10 Treatment Day 
Treatment 

x day 
         

Lactose % 

7 4.54 4.55 4.54 0.03  
 
 
 
 

 
 
 
 
 

 
 
 
 
 

14 4.49 4.44 4.43 0.02 

21 4.39 4.37 4.39 0.04 

28 4.33 4.31 4.29 0.03 

7 d to 28 d 4.43 4.41 4.41 0.04 0.30 <0.001 0.10 

Solids Not 
Fat % 

7 8.09 8.01 8.05 0.04  
 
 
 
 

 
 
 
 
 

 
 
 
 
 

14 8.10 8.06 8.07 0.08 

21 8.09 8.04 8.11 0.05 

28 8.21 8.20 8.20 0.02 

7 d to 28 d 8.12 8.07 8.10 0.03 0.09 <0.001 0.52 

pH 

7 6.65 6.66 6.68 0.01  
 
 
 
 

 
 
 
 
 

 
 
 
 
 

14 6.68 6.69 6.67 0.09 

21 6.70 6.67 6.68 0.02 

28 6.67 6.66 6.67 0.03 

7 d to 28 d 6.67 6.67 6.67 0.04 0.99 0.74 0.89 

         
1
YSC0: unsupplemented control, YSC5: supplemented with 5 g per day Saccharomyces cerevisiae, YSC10: 

supplemented with 10 g per day Saccharomyces cerevisiae 

 
 

 The performances of the kids born to yeast-supplemented and to non-yeast-supplemented goats 
were measured in terms of birth weight, average daily gain from birth to 30 days old (Table 4). Birth weight 
and ADG of suckling kids were not significantly different between the goats supplemented with yeast and 
control. 

 
 

Table 4 Effect of varying inclusion levels of Saccharomyces cerevisiae (yeast) in transition goat on the body 
weight (kg) and average daily gain (g) of their suckling kids 
 

 
Item Age of kid 

(weeks) 

Treatment
1
  P–value 

YSC0 YSC5 YSC10 SEM Treatment Day 
Treatment 

× day 
         

Birth weight  0 3.18 3.43 3.40 0.24    

 1 4.55 5.40 4.85 0.38 

 2 4.81 5.45 4.66 0.54 

 3 5.07 6.05 5.10 0.53 

Final bodyweight 4 5.61 6.36 6.13 0.59 

Average weight 
weight/week  

0-4 4.64 5.34 4.83 0.41 0.48 <0.001 0.51 

Average daily gain  0-4 80.81 97.81 91.25 9.44 0.77   

         
1
YSC0: unsupplemented control, YSC5: supplemented with 5 g per day Saccharomyces cerevisiae, YSC10: 

supplemented with 10 g per day Saccharomyces cerevisiae 

  
 

The blood samples of the suckling kids were collected at 15 and 30 days old. The results of the 
present study showed that serum metabolites (glucose, NEFA, urea nitrogen and cholesterol) were not 
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affected by their dam’s treatment level during their first 30 days. Unlike the treatment effect, the mean NEFA 
concentration decreased significantly on day 30 compared with day 15 in all kids. However, the other serum 
metabolites were not affected by the sampling day. The results of health biomarkers are presented in Tables 
5 and 6. 

 
 

Table 5 Effect of varying inclusion levels of Saccharomyces cerevisiae (yeast) in transition goats on the 
serum metabolites of their suckling kids 
 

Item 
Age of kid 

(days) 

Treatment
1
 

SEM 

P-value 

YSC0 YSC5 YSC10 Treatment Day 
Treatment 

x day 
         

Glucose 
mmol/l 

15 d 3.08 3.10 2.94 0.36 
   

30 d 2.75 2.81 2.98 0.35 

15 d and 30 d 2.92 2.95 2.96 0.31 0.99 0.34 0.71 

Urea nitrogen 
mmol/l 

15 d 4.86 4.58 5.22 0.51 
   

30 d 4.32 4.47 4.90 0.45 

15 d to 30 d 4.59 4.53 5.06 0.28 0.36 0.48 0.93 

NEFA 
mmol/l 

15 d 0.034 0.036 0.037 0.003 
   

30 d 0.031 0.030 0.031 0.002 

15 d to 30 d 0.033 0.033 0.035 0.002 0.75 0.02 0.74 

Cholesterol 
mmol/l 

15 d 1.37 1.36 1.29 0.16 
   

30 d 1.46 1.67 1.35 0.18 

15 d to 30 d 1.41 1.52 1.32 0.14 0.62 0.21 0.65 

         
1
YSC0: unsupplemented control, YSC5: supplemented with 5 g per day Saccharomyces cerevisiae, YSC10: 

supplemented with 10 g per day Saccharomyces cerevisiae 

NEFA: non-esterified fatty acids  
 
 
Table 6 Effect of varying levels of inclusion of Saccharomyces cerevisiae (yeast) in transition goat on serum 
protein profile of their suckling kids 
 

Item 
Age of kid 

(days) 

Treatment
1
 

SEM 

P-value 

YSC0 
YS
C5 

YSC10 Treatment Day 
Treatment x 

day 
         

Total proteins 
(g/dl) 

15 d 5.13 5.05 5.03 0.18 
   

30 d 5.70 5.83 5.56 0.15 

 15 d to 30 d 5.42 5.44 5.29 0.10 0.58 <0.001 0.74 

Albumin 
(g/dl) 

15 d 2.73 2.43 2.65 0.10 
   

30 d 2.96 3.16 2.98 0.09 

 15 d to 30 d 2.85 2.79 2.82 0.06 0.83 <0.001 0.06 

Globulin 
(g/dl) 

15 d 2.40 2.62 2.38 0.14 
   

30 d 2.73 2.66 2.57 0.08 

 15 d to 30 d 2.57 2.64 2.47 0.07 0.28 0.08 0.52 

Albumin 
/globulin 

15 d 1.14 0.98 1.12 0.07 
   

30 d 1.08 1.12 1.16 0.03 

 15 d to 30 d 1.11 1.08 1.14 0.03 0.43 0.23 0.12 

         
1
YSC0: unsupplemented control, YSC5: supplemented with 5 g per day Saccharomyces cerevisiae, YSC10: 

supplemented with 10 g per day Saccharomyces cerevisiae  
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The present study showed that serum protein profiles of kids were not affected by their dams’ yeast 
inclusion levels during their first 30 days. However, the serum total protein, albumin and globulin 
concentration increased significantly (P <0.001) with advancement of age of kids within the groups. 
However, the albumin to globulin ratio was not affected by the age of the kids. The kid serum protein profile 
included total proteins, albumin, globulin, albumin to globulin ratio (Table 6). 

The serum MDA and catalase concentration of the kids born to the yeast-supplemented dams were 
not significantly different compared with the kids of the control dams on day 15 and day 30. The serum MDA 
level was not significantly (P =0.07) reduced, while catalase activity was increased (P =0.009) from birth to 
30 days old in all kids. The results of MDA and catalase status in kids are presented in Table 7. 

 
 

Table 7 Effect of varying inclusion levels of Saccharomyces cerevisiae (yeast) in transition goat on serum 
oxidant and antioxidant profile of their suckling kids 
 

Item 
Age of kid 

(days) 

Treatment
1
 

SEM 

P-value 

YSC0 YSC5 YSC10 Treatment Day 
Treatment x  

day 
         

MDA 
µmol/l 

15 d 0.38 0.36 0.34 0.05 
   

30 d 0.33 0.27 0.27 0.06 

15 d to 30 d 0.35 0.31 0.30 0.04     0.70    0.07            0.87 

CAT 
U/l 

15 d 49.72 51.36 53.58 2.34 
   

30 d 53.87 57.88 57.37 3.16 

15 d to 30 d 51.80 54.62 55.47 2.37 0.52 0.009 0.77 

         
1
YSC0: unsupplemented control, YSC5: supplemented with 5 g per day Saccharomyces cerevisiae, YSC10: 

supplemented with 10 g per day Saccharomyces cerevisiae 
MDA: malondialdehyde; CAT: catalase 

 
  
Supplementation of dams with yeast did not affect the serum AST and ALT concentration of their kids 

during the first 30 days of their postnatal life (Table 8). Likewise, the liver enzyme concentrations of different 
groups were not significantly different on different sampling days.  
 
 
Table 8 Effect of varying inclusion levels of Saccharomyces cerevisiae (yeast) in transition goat on serum 
liver enzymes profile of their suckling kids 
 

Item 
Age of 

kid(days)  

Treatment
1
 

SEM 

P-value 

YSC0 YSC5 YSC10 Treatment Day 
Treatment x 

day 
         

AST 
(U/l) 

15 d 62.07 61.11 61.69 3.40 
   

30 d 58.94 58.28 60.49 2.75 

 15 d to 30 d 60.51 59.70 61.09 2.36 0.91 0.32 0.93 

ALT 
(U/l) 

15 d 23.45 24.02 24.86 0.93 
   

30 d 23.44 24.73 24.92 0.54 

 15 d to 30 d 23.44 24.37 24.89 0.58 0.23 0.85 0.66 

         
1
YSC0: unsupplemented control, YSC5: supplemented with 5 g per day Saccharomyces cerevisiae, YSC10: 

supplemented with 10 g per day Saccharomyces cerevisiae 

AST: aspartate aminotransferase, ALT: alanine aminotransferase 

 
 
This study aimed to assess whether dietary yeast supplementation would affect the milk yield, milk 

composition of transition goats and the subsequent birth weight, average daily gain and serum heath 
biomarkers of their suckling kids. The yeast-fed goats of the present study produced more milk compared 
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with control goats during the post-partum period. These findings agree with a number of studies that reported 
a higher milk yield in dairy goats supplemented with yeast (Abd El-Ghani, 2004; Giger-Reverdin et al., 1996; 
Stella et al., 2007). It was hypothesized that yeast-induced improvement in DMI resulted in better body 
reserves, which were eventually translated into greater milk production by providing better nutrient flow to the 
mammary glands (Campanile et al., 2008). The results of the present study indicated that yeast-fed goats 
had higher milk fat content compared with the control goats during the post-partum period. Similarly, Giger-
Reverdin et al. (1996) reported a higher milk fat content in yeast-fed lactating goats. It is well established that 
energy status of an animal affects both milk yield and composition. The greater milk fat content observed in 
the current study might be due to better utilization of the very low-density lipoprotein (VLDL) and circulating 
NEFA by the mammary glands (Drackley et al., 2006). Moreover, this hypothesis is supported by a 
significantly low level of NEFA and high glucose concentration in the yeast-supplemented goats compared 
with the non-supplemented goats during the post-partum period as observed in the current study. 

Higher milk protein content was observed in yeast-supplemented goats compared with the non-
supplemented goats in present study. The current findings are supported by a number of studies in lactating 
cows (Erasmus et al., 1992; Wohlt et al., 1998). The observed increase in milk protein content probably 
resulted from yeast-induced better bioavailability of lysine and methionine in the duodenum (Erasmus et al., 
1992). Methionine and lysine are the most limiting factors for milk protein synthesis in dairy cows (Guinard et 
al., 1994). Thus, better bioavailability of these amino acids in the duodenum could lead to their enhanced 
extraction from blood by the mammary glands and use for greater milk protein synthesis (Jenkins & McGuire, 
2006). 

The lack of improvement in milk lactose content, SNF content and milk pH in current study agrees with 
the findings of Stella et al. (2007) and Salama et al. (2002) in dairy goat during early lactation. In the current 
study, yeast supplementation improved serum glucose levels in the post-partum period. However, it did not 
translate into increased milk lactose content. Although milk lactose synthesis depends primarily on serum 
glucose of the dam, the mammary gland has the ability to synthesize normal lactose, even in a hypoglycemic 
dam (Kaneko et al., 2008), which indicates that dams might not be benefitting from extraneous sources of 
glucose precursors for increased milk lactose content. Stage of lactation, composition of diet, fodder 
concentrate ratio and breed of the animal are among the factors that can affect the response of animals to 
yeast supplementation (Ngwa et al., 2009). 

 The results of the present study showed that various levels of dietary yeast supplementation to 
transition goats did not have significant effects on the mean birth weight and average daily weight gain of 
their kids. Similar to the current report, Share (2015) did not observe beneficial effects of maternal yeast 
supplementation during the transition period on the birth weight and ADG of their foals. In contrast to the 
current study, Abu El-Ella and Kommonna (2013) reported a higher birth weight and average daily gain in the 
kids born to yeast-fed goats during the whole gestation period. Compared with the current study, Abu El Ella 
and Kommonna (2013) fed the goats with yeast from pre-mating until the culmination of gestation. In the 
present study, goats were fed yeast-supplemented diets for only 28 ± 2 days pre- and post-partum. One 
possible reason could be that the short duration of the current study might not have allowed the authors to 
observe the positive effects of maternal yeast inclusion on the birth weight and ADG of their kids. 

The kids born to the goats fed with the yeast inclusion diet had similar serum glucose, urea nitrogen, 
cholesterol, total proteins, globulin, albumin globulin ratio, MDA, catalase, NEFA, and AST and ALT (Plumb, 
2015) compared with the kids born to non-yeast supplemented goats. The current study agrees with that of 
Dabiri et al. (2016), who reported that suckling lambs of yeast-fed ewes had similar serum glucose, total 
protein and globulin to those of suckling lambs of non-yeast-fed ewes during the transition period. In contrast 
to the current study, Czech et al. (2009) reported increased blood urea nitrogen, increased catalase activity 
and lower cholesterol in suckling piglets of sows fed with yeast cell wall component (MOS) during late 
gestation and early lactation. However, Dabiri et al. (2016) reported lower urea nitrogen in the suckling lambs 
from yeast-fed ewes. Differences in these findings may be because of animal species (kids vs. piglets) 
composition of feed (live yeast as opposed to mannan oligosaccharides), environmental conditions, and 
physiological health status of animals and methods of supplementation. 

 

Conclusion 
Dietary inclusion of either 5 or 10 grams of yeast proved useful in improving milk yield, milk fat content 

and milk protein content of the goats during the transition period. Improvement in these parameters indicated 
a potential of yeast to reduce the stress of lactation in transition goats. Including yeast in the maternal diet 
during transition did not affect the growth and serum health biomarkers of their kids. Therefore, these results 
underline the need for further investigation to better understand the effects of a yeast-supplemented diet in 
goats and their suckling kids during transition. The inclusion of yeast could be more beneficial for high 
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producing dairy goats or possibly goats that rear twin kids, which have greater demand for milk from the 
dam. 
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