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Introduction

Colostrum quality

 Provide immunogloblulins (IgG, IgM, IgA) that confer passive 
immunity to newborn lambs

 Rich in fats, carbohydrates and proteins, as well as micronutrients 
such as minerals, it is the fundamental source of nutrients for 
newborn lambs.

 A high immune load and good composition of  colostrum are 
essential in dairy sheep flocks to ensure a strong antibody reserve 
for the newborn in the peripartum period, to guarantee high 
disease resistance and survival in the replacement animal.
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Introduction

Sheep colostrum 

 IgG, 90%
 IgA,   4%
 IgM,  6%

Hurley W. L. and Theil P. K. 2011. Perspectives on Immunoglobulins in Colostrum and 
Milk. Nutrients. 3, 442-474; doi:10.3390/nu3040442 

The sheep colostrum displays the highest  IgG content
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• In Sardinia: about 3 millions of dairy ewes
• represents the 60% of the total dairy sheep bred in Italy 
• About 75% of Italian meat from suckling lambs came from Sarda breed
• There is scant data available on the  quality of colostrum in Sarda dairy sheep
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Introduction

Main factors affecting colostrum quality (IgG content)

Species 

breed

Parity

Post-partum time sampling

Diseases 

Season

Pre-partum nutrition
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Pre-partum nutrition
• Dietary energy level

• Dietary starch content

• Metabolizable protein  supply

• Dietary strategies to mitigate hypocalcemia (feeding a zeolite or manipulating the dietary 

calcium or cation anion difference (DCAD))

• Mineral and vitamin inclusion (vitamin D, vitamins B, Cu, Zn, Mn)

• Feed additives (magnesium butyrate, monensin, etc)
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Supplementation of ingredients with antioxidant properties in 
late gestation improve IgG content in colostrum of sows

• Grape seed polyphenols (Wang et al., 2019 – J. Anim. Sci.)

• Ginger extract (Dae Lee et al., 2013 - Livestock Science)

• Forsythia suspensa extract (Long et al., 2020 – ANIFEE)

• Green alga (U. armoricana) extracts (Bussyet al., 2019 – Vet. Anim. Sci.)

• Seaweed extract from a Laminaria spp (Leonard et al., 2010 - J. Anim. Sci.)

Introduction
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Introduction
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Dietary supplementation of Moringa oleifera leaf meal in late 

gestation improve IgG content in colostrum of cows
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Moringa oleifera is reach in flavonoids (e.g. myricetin, quercitine…)



Hazelnut skin supplementation increase IgG colostrum concentration at lambing, with improved immune 
passive transfer to the suckling lambs. 

Dietary supplementation of halzenut skin in late gestation improve 

IgG content in colostrum of ewes

Introduction
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The grape marc supplementation (100 g/d) to lactating Sarda ewes 
increased milk production (+200 g/day), as well as protein (+8.4 g/day) 
and fat (+5.5 g/day) milk contents compared to the CON group.

Introduction
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Nutritional factors affects milk microbiota

 There is not literature about the effect of 
polyphenols on colostrum and milk microbiota

 Diet could affect the gastrointestinal microbiome 
and, consequently, nutritional factors may affect 
milk microbiome (Trevisi et al., 2021)

Introduction
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Polyphenols from grape could affect the ruminal microbial 
populations

Introduction
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The objectives of this study were:

Objectives

 to evaluate the effect of the inclusion of GP in the diet of sheep in the 
late gestation on composition and immunological quality of 

colostrum

 To investigate if GP affects colostrum microbiome
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Materials and methods

1
5

• The study was conducted at the experimenral farm of the Dipartimento di Agraria, University of Sassari

• Ewes were kept together in a barn equipped with 10 individual automatic feeding systems (Biocontrol AS, 

Rakkestad, Norway), and the individual feed intake was daily recorded
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Materials and methods

1
6

• 21 Sarda dairy sheep in late gestation (13-21 days from partum) were used for the experiment

• The animals were allocated to two groups homogeneous for:

 Body condition score (BCS, 3.4 ± 0.1)

 Body weight (BW, 62.2 ± 0.7 kg, mean ± SD) 

• 11 ewes

• Fed basal diet

• 0 g/d of GP

• 10 ewes

• Fed basal diet

• 50 g/d of GP

CON group Grape group

75th EAAP 2024 - Florence 1/5 September 2024 – Anna Nudda



Materials and methods

Samples collection 

Colostrum

 Collected from each ewe within 12 h after lambing

Bloodand 

 Ewes within 12 h after lambing

 Lambs after 24 h from parturition
Analyses:
• IgG  (by ELISA test)
• Protein, Fat , lactose, SCC, urea, NaCl, casein, (Milkoscan FT 

6000 – Laore Regional Laboratory)
• Fatty acids profile (GC Agilent – 100 m column )
• DNA extraction (QIAamp Fast DNA Stool Mini Kit) 
• Microbiome analysis NGS (Illumina 16S Metagenomic 

Sequencing)

 Analyses:

• IgG  by ELISA test

ewes lambs
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Statistical Analysis 

 Differences in the concentrations of the colostrum components ad IgG between 

groups  were analyzed with one-way ANOVA and compared by Tukey test 

 Correlation analysis was performed between IgG content for colostrum and serum 

samples

 Microbiome analysis (alpha and beta diversity with Bioconductor package phyloseq

and DESeq2 package for microbial group differences)
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Colostrum composition of control and GP supplemented groups

Results

CON GRAPE P-value
Fat, % 10.41 10.69 0.85
Protein, % 13.51 15.60 0.38
Lactose, % 3.34 2.76 0.14

Log SCC, 2.51 2.38 0.68
Urea 58.0 71.1 0.26
pH 5.83 5.66 0.09
NaCl 611 615 0. 95
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Results
FAME, (g/100 g of FA)

CON GP P-Value

C4:0 2.06 1.9 0.760
C10:0 2.37 1.86 0.170
C12:0 2.49 2.23 0.200
isoC13:0 0.011 0.011 0.540
anteisoC13:0 0.036 0.035 0.422
C13:0 0.052 0.040 0.159
isoC14:0 0.058 0.061 0.995
C14:0 13.6 12.8 0.416
isoC15:0 0.127 0.112 0.258
anteisoC15:0 0.181 0.160 0.243
C15:0 0.688 0.570 0.123
isoC16:0 0.184 0.186 0.951
C16:0 33.1 32.4 0.686
isoC17:0 0.378 0.361 0.681
anteisoC17:0 0.501 0.491 0.834
C16:1c9 1.95 1.98 0.453
C17:0 0.79 0.84 0.455
isoC18:0 0.016 0.021 0.012
C18:0 6.31 6.48 0.632
C18:1t11 0.36 0.35 0.821
C18:1c9 25.0 27.2 0.425
C18:2n6 2.07 2.22 0.315
C18:3n6 0.17 0.165 0.825
C18:3n3 0.38 0.42 0.278
CLAc9t11 0.376 0.361 0.997
CLAt9c11 0.009 0.020 0.005
CLAt11t13 0.012 0.018 0.055
EPA 0.046 0.058 0.033
C24:0 0.012 0.009 0.490
DPA 0.140 0.176 0.095
DHA 0.053 0.054 0.600

Fatty acids profile in colostrum
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IgG in colostrum and serum of ewes and lamb of control and GP 

supplemented groups

Results

CON GRAPE P-value

Colostrum IgG, g/L 36.5 58.3 0.04

Serum of ewes IgG, g/L 13.61 15.05 0.53

Serum of lamb IgG, g/L 22.4 32.8 0.05
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Relationship between Total protein and IgG in colostrum

Results

IgG g/L = - 9,62 + 3,90 Protein

R² = 72.7

0

20

40

60

80

100

120

140

0 5 10 15 20 25 30

Ig
G

 (m
g/

L)

Protein (%)

colostrum  IgG g/L

A close correlation was found between Protein and IgG concentration in colostrum.
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 The colostrum samples from GP had higher abundance of genera Lawsonibacter, Harryflintia, 
Anaerotruncus and Monoglobus, belonging to Ruminococcaceae family, compared to samples 
from CON

Clostridia Clostridiales Ruminococcaceae Lawsonibacter

Colostrum microbiota analysis: Taxonomic classification
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Colostrum microbiota analysis: Taxonomic classification

Clostridia Clostridiales
Ruminococcaceae family 

Harryflintia

Clostridia Clostridiales
Ruminococcaceae family 

Anaerotruncus

Clostridia Clostridiales
Ruminococcaceae family 

Monoglobus

 The colostrum samples from GP had higher abundance of genera Lawsonibacter, Harryflintia, 
Anaerotruncus and Monoglobus, belonging to Ruminococcaceae family, compared to samples 
from CON
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 The genera Butyrivibrio and Anaerotignum, belonging to Lachnospiraceae family, were higher in CON
compared to GP

Colostrum microbiota analysis: Taxonomic classification

Clostridia Clostridiales
Lachnospiraceae 

Butyrivibrio
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 The genera Butyrivibrio and Anaerotignum, belonging to Lachnospiraceae family, were higher in CON
compared to GP

Colostrum microbiota analysis: Taxonomic classification

Clostridia Clostridiales Lachnospiraceae 

Anaerotignum
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Conclusions

 The inclusion of a 50 g/d of GP in late gestation  ewes improve IgG content in colostrum and 
in serum of lambs 

 The gross composition and the FA profile of colostrum was not influence by GP 
supplementation

 The microbial analysis of colostrum evidenced variations in the structure of colostrum 
microbiota of GP group in comparison to CON diet 

 The effect of antioxidant compound during gestation on colostrum quality deserves more 
studies (e.g. source, dose, and duration of supplementation)

 The results on IgG observed should be supported by knowledge on mechanism of action of 
antioxidant compounds included in the diet of late gestation animals
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