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Consequences of FTP

Morbidity
Morta lity

Antimicrobia l use
C ulling ra te

W elfa re
Hea lth a nd gut hea lth

Intestina l development
Avera ge da ily ga in

Milk yield

Abuelo et al., 2019; Beam et al., 2009; Cuttance et al., 2019; DeNiseet al., 1989; Dewell et al., 2016; Donovan et al., 1998; Faber, 2005; Furman-Fratczaket al., 2011; Johnson 
et al., 2019; Lawrence et al., 2017; Lombard et al., 2020; Lora et al., 2017; MacFarlane et al., 2015; Pardon et al., 2015; Reschkeet al., 2017; Roboisonet al., 1988; Shivleyet al., 
2018; Stanel et al., 2019; TrotzWilliams et al., 2008; Tyler et al., 1999; Urie et al., 2018; Vogens et al., 2013.

PASSIVE IMMUNITY AND FAILURE IN PASSIVE TRANSFER (FTP)

Colostrum
Rich in bioactive components

Colostrum contributes to
• Passive immunization
• Immune maturation
• Intestinal development
• Nutrient supply

Protection against 
external pathogens

Incidences of failure in 
passive transfer

(Worldwide)

12-43 % 
of the newborn calves
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INCIDENCES OF LOW-QUALITY COLOSTRUM

Herd variation in colostrum Brix%
• G rea t va ria tion within a nd a cross   

herds (Brix% 8.3 - 35.1)

• Low-qua lity preva lence: 41 %

• C olostrum a va ila ble for ca lf feeding

• Insufficient high-qua lity colostrum to 
supply a ll newborn ca lves

International studies support these 
findings
• Low-qua lity preva lence: 4-60 %
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Figure directly copied from Meier (2015)

38 Danish dairy farms; 650 colostrum samples; Black line: Average Brix%; Cut-off level of Brix% 22
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Godden, 2019; Meier, 2015; Reschke et al. 2017; Shivley et al. 2018
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Compensation of low -quality

• Quickness

• Cleanliness



PHD DEFENSE TERESE MYHLENDORPH-JARLTOFT

30 OC TOBER 2023 INDUSTRIAL PHD STUDENT

AARHUS
UNIVERSITY

B
rix

%
POSSIBILITIES OF IMPROVING VOLUME AND QUALITY OF COLOSTRUM

Supplementation or complete replacement with
• Dried colostrum

• C olostrum repla cers/ substitutes

Advantages
• Increase the concentration of IgG in low-quality colostrum
• Improves the IgG delivery to calves

Disadvantages
• Products cannot replace natural high -quality colostrum
• Deficient or low in bioactive components
• Impairs IgG absorption
• Non-specific IgG
• Production requires many steps of processing (expensive)

Another possible opportunity:

To concentrate 1st and 2nd  milked colostrum 

by ultrafiltration?
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COLOSTRUM TO MILK - NUTRITIONAL AND BIOACTIVE PROPERTIES

Selected colostrum  
constituents

Milking number Ma ture milk

1 2 3 >14 d

DM (g/ kg) 24-28 18-19 14-16 12.2-12.9

Protein (g/ kg DM) 13-16 8.4-8.5 5.1-6.2 3.1-3.2

Fa t (g/ kg DM) 6.0-7.0 5.4-5.6 3.9-4.5 3.6-4.0

La ctose (g/ kg DM) 2.0-3.0 3.9 4.4 4.7-5.0

Urea  (g/ kg DM) 8.8 11.6 12.9

IG F-I (ng(mL) 310 195 105 <2

IgG  (mg/ mL) 32-90 25-58 15-17 0.6-0.9

Albumin (mg/ mL) 5.3-6.0 4.2 3.3 0.4-2.2

Ha ptoglobin (ug/ mL) 69 94 20

La ctoferrin (mg/ mL) 1.5-5.0 0.9 0.5 0.02-0.75

TNF-α 5 ND ND < 2
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Colostrum is rich and supplies the calves with

• Nutrients

• G rowth fa ctors

• Antibodies

• Acute pha se proteins 

• C ytokines 

Blum and Hammon, 2000; Elfstrand, 2002; Foley and Otterby, 1978; Godden, 2019; Playford 
and Weiser, 2021; Schalich et al., 2021; Sadri et al., 2020. 

Distribution of total IgG mass produced
Colostrum: 25.1%

Early transition milk: 48.9%

Potential 
To harvest more IgG
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UF membrane
C olostrum

The ultrafiltration technology
• C oncentra tes a nd fra ctiona tes liquids

• Molecula r weight spectrum 1-250 kDa

C oncentra te

Permea te

Fa t a nd ba cteria
Proteins (IgG )
La ctose
Minera ls
W a ter

High viscosity of colostrum            High risk of fouling

OPTIONS FOR THE USE OF ULTRAFILTRATION (UF) OF COLOSTRUM

Significant disadvantage

6

IgG  
(150 kDa )

IgG -enriched
colostrum

Low-qua lity
colostrum
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THE VIBRATION TECHNOLOGY REDUCING THE RISK OF FOULING

C logging

C oncentra teC olostrum

Permea te

Membra ne Fl
ux

 ra
te

Filtrered volume

Regular 
ultrafiltration

C oncentra teC olostrum

Permea te

VibroeTM Vibra tion

Membra ne
Less 
clogging

Fl
ux

 ra
te

Filtered volume

Ultrafiltration with 
vibration technology
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THE EXPERIMENT
Objective
To eva lua te the effect of ultrafiltration  on the composition  of colostrum and 
first milked  transition milk  to rea ch high qua lity sta tus (50 mg/ mL of IgG )

C olostrum a nd first milked tra nsition milk ultrafiltrated  with  a 30 kDa 
molecular  weight  cut-off  by using vibra tions shea r-enha nced technology 
will increase the concentra tion of IgG, proteins a nd fat  a nd decrease  the 
concentra tion of lactose

Hypothesis

8
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MATERIAL & METHOD

A complete randomized design with: 

25 batches of colostrum

Two Treatments (T)
• Non-processed colostrum (NPC )

• Ultra filtra ted colostrum (UFC )

Five IgG groups, rela ting to initia l IgG  concentra tion

(IgG  in NPC  estima ted by Brix% prior ultra filtra tion)

Ultrafiltration equipment
Sani Membrane VibroTM-LE system (30 kDa )

Methods
• Volumetric concentra tion fa ctor (VC F), to rea ch 50 mg of IgG / mL 

(VC F from 1.4 to 3.2)

• C hemica l a na lysis: 

      Elisa  (IgG ), Flow cytometry a nd FTIR (Protein, Fa t a nd La ctose)
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NPC   30 kDa 
membrane

20.0-29.9 
mg IgG / mL

30.0-39.9 
mg IgG / mL

40.0-49.9 
mg IgG / mL

50.0-59.9 
mg IgG / mL

10.0-19.9 
mg IgG / mL

5 groups 
of UFC
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RESULTS
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“High-quality 
Colostrum”

NPC UFC

+138%

+72% +36%
+25%

+16%P (TxIgG-grp) = 0.049
Ultrafiltration enrich colostrum in IgG
With an interaction between treatment and 

IgG-groups

1st and 2nd milked colostrum with IgG levels 

as low as 20 mg/mL can achieve “high -

quality status”
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RESULTS
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Ultrafiltration increases energy concentration in colostrum
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CONCLUSION

 Ultra filtra tion enriches colostrum in IgG , protein, fa t a nd decrea ses la ctose

 The ma gnitude of enrichment of colostrum depends on initial IgG concentra tion 

 C olostrum with IgG > 20 mg/mL  seems most suita ble for rea ching high-qua lity sta tus

 Tota l yield of high-qua lity colostrum ca n be increa sed by ultra filtra ting 1st a nd 2nd milked colostrum

 Ultra filtra ting whole colostrum, ma kes it directly feeda ble to the ca lves

12
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