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INTRODUCTION
• MFGM is the multicomponent biological 

structure surrounding milk lipid globules.1,2

• MFGM has many functional and nutritional 
properties, impacting cognitive function, gut 
health, and the immune system.1,2

• MFGM has been incorporated into some infant 
formulas.2

• MFGM can be recovered from butter industry 
byproducts, including buttermilk.3

• Challenges in isolation/concentration are the 
difficulty in separating MFGM fragments from 
whey proteins and casein micelles.3,4

Objectives
• Use buttermilk powder (BMP) to produce an 

ingredient enriched in MFGM, reduced in casein 
and whey proteins, and suitable for beverage 
industry applications

• Prepare a prototype beverage using the MFGM 
enriched ingredient

Determination of best method for 
isolation/concentration of MFGM from BMP

Figure 2: TLC to confirm presence of MFGM 
phospholipids in rennin-citrate treatment

METHODS
Hypothesis:
• Citrates and ammonium hydroxide will dissociate 

casein micelles. 
• Rennet and acid treatments will precipitate out 

caseins. 
• Membrane ultrafiltration/diafiltration with chemical 

treatment will separate MFGM fragments

CONCLUSIONS
Valorization of BMP:
• Reduce industrial waste from butter production 
• Expand MFGM nutritional benefits to the general 

population, beyond infant formula
Future work:
• Study potential protein-protein aggregation caused 

by heat treatment 
• Quantitative analysis to characterize the MFGM 

enriched ingredient 
• Utilization of other buttermilk fractions 
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RESULTS
• Rennin with trisodium citrate followed by 

ultrafiltration and centrifugation was the chosen 
method due to highest recovery of MFGM 
proteins (Fig. 1) and phospholipids (Fig. 2).

• Semi-solid pellet/precipitate after centrifugation 
was used as the enriched MFGM ingredient. 
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1. BMP control
2. Rennin-citrate 
retentate supernatant
3. Rennin-citrate 
retentate precipitate
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Application: Development of probiotic MFGM 
enriched fruit-flavored refreshers

Base:
• BMP (1%)
• MFGM ingredient 

(0.1%)

Sterilization in 
autoclave 

(121°C for 15 min)

Cool down to 37°C

Lactobacillus delbrueckii
and Lactobacillus casei

Grown twice in MRS for 
16h at 37°C

Harvested and washed 
cells resuspended in RO 

water to an OD=0.1

Fermentation (37°C)

Addition of sugar, fruit 
and flavor

Dilution with RO water 
(4x)

Aseptic bottling

Final product stored at 
4°C

Mix at 40°C to ensure 
dissolution

Centrifugation of retentate

Figure 1: SDS-PAGE to track MFGM, whey, and 
casein proteins in rennin-citrate treatment

1. BMP control
2. Rennin-citrate retentate 
supernatant
3. Rennin-citrate retentate 
precipitate
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Protype beverages: Mango/ginger, Mixed 
berry/mint (2.5% and 5% sugar), and 
Mango/strawberry
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4. Sphingomyelin
5. Phosphatidylethanolamine
6. Phosphatidylserine
7. Phosphatidylinositol
8. Phosphatidylcholine

MFGM phospholipids were present in all samples.

Rennin-citrate retentate precipitate (Lane 3) 
appeared enriched in MFGM proteins and reduced 
in casein. Whey proteins were present. 

Lane:

JT "Stubby" 
Parker 
Endowment

4. Rennin-citrate 
permeate first 
5. Rennin-citrate 
permeate final 
6. Ladder. 


