
 
Food Institutional Research Measure  

 

Final Report 

 

Functional and biomedical application of milk fat globule membrane (MFGM) based 

phospholipid rich fractions - PHOSPHOMED 

 

DAFM Project Reference No: 10 RD TMFRC 709 

 

Start date:    1.12.2011    

 

End Date:    30.11.2015 

 

Principal Coordinator and Institution:  Dr Phil Kelly, Teagasc Food Research Centre 

Moorepark 

Email:       phil.kelly@teagasc.ie 

 

Collaborating Research Institutions and Researchers: UCC (Dr. Ted Dinan) 

 

Please place one “x” below in the appropriate area on the research continuum where 

you feel this project fits 

 

 

Please specify priority area(s) of research this project relates to from the National 

Prioritisation Research Exercise* (NRPE) report; 

 

Priority Area (s) H, M 

 

Key words: (max 4): Buttermilk, MFGM, phospholipids, cognition 

   

Basic/Fundamental                          Applied                                   Pre Commercial 

 

1 2 3          X 4 5 6 7 
 



 2 

1. Rationale for Undertaking the Research  
 
Buttermilk, a by-product stream of butter manufacture, has traditionally been rated as a low-grade dairy 
product that has been traded mainly in the form of buttermilk powder. Buttermilk’s gross composition is 
broadly similar to that of skim milk except for slightly elevated levels of milk lipids. These milk lipids 
result from fragmentation of the milk fat globule membrane (MFGM) layer during cream churning. This 
naturally occurring emulsifying layer in milk consists of a phospholipid tri-layer backbone structure on 
which a diverse group of biologically important proteins are also incorporated. In a previously-funded 
project, the Teagasc authors undertook an ‘Investigation of “buttermilk” fat globule membrane 
composition, its enrichment using novel technologies and adaptation as a modern functional beverage’ 
(DAFF Project Ref No: 05/R&D/TD/370). This background study explored the effects of different cream 
treatments on the composition of buttermilk MFGM and discovered significant in vitro anti-cancer 
effects.  
 
Meanwhile, preliminary studies undertaken by other international researchers postulated that MFGM 
phospholipids may be implicated in the modulation of cognitive behaviour. Hence, it was deemed 
opportune to extend background expertise and capability to build a research programme to investigate 
the behavioural effects of phospholipids extracted from milk/buttermilk. For this purpose, the research 
team’s capability was reinforced by the collaborative input of Dr. Ted Dinan, Professor of Psychiatry, 
UCC and PI, Alimentary Pharmabiotic Centre. Dr. Dinan’s input was to prove critical with the 
establishment of an experimental set-up that would enable the effects of milk phospholipids on select 
mental functions to be characterised using animal model studies. 
 
 

 

2. Research Approach  
 
The project consisted of 3 TASKS, two of which were Teagasc-based, while the third (UCC) focussed on 
biological studies using animal models to assess anxiety, mood and cognitive function. TASK 1 (Teagasc) 
picked up on an outcome of previous project (DAFF Project Ref No: 05/R&D/TD/370) where it was 
observed that only partial phospholipid (PL) enrichment could be achieved using modern microfiltration 
approaches. Maximum PL enrichment was now imperative as the project collaborator engaged in 
biological evaluation needed to have confidence in associating the observed effects with the PL present. 
Shortly after project start-up, the Teagasc team were faced with a major overhaul of the analytical 
methodology for PL determination following failure to detect the presence of PL in a series of Year 1 
sample extracts.  Thus, an intensive period of method re-development and optimization involving 
cooperation from international researchers (CSIRO, Australia) took place with positive outcomes.  As a 
result, two sensitive methods, one wet chemistry-based as well as an advanced instrumentation 
technique utilizing 31P NMR were established and used to support the project.     
 
In terms of separation technologies, both existing (ultrafiltration and/or microfiltration) and novel 
(supercritical CO2) technologies were considered from the outset of the project to enrich MFGM PLs 
from buttermilks generated by both sweet cream and whey cream churning. As unexpected membrane 
filtration difficulties arose during processing of factory-sourced fresh whey cream buttermilk (presumed 
due to fouling caused by whey protein aggregation severely limiting the PL concentration effect), 
subsequent studies were undertaken using sweet cream buttermilk (reconstituted from spray dried 
buttermilk). The initial enrichment step required enzymology to preferentially hydrolyse the residual 
proteins in the buttermilk feedstocks into peptides of sufficiently low molecular weight to permeate the 
selected UF membrane. Several proteases were evaluated in terms of degree of hydrolyses (DH), 
subsequent peptide profiling and transmission through membranes of varying molecular weight cut-off 
(MWCO). Once the protein hydrolysis/filtration was successfully accomplished, supercritical CO2 (SCO2) 
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was explored as a novel advanced method to further enrich the PL content of the retentate (now in 
spray dried form) generated. At this stage, it was decided to access the SCO2 separation facilities and 
expertise at Bangor University (Wales) to successfully accomplish the final stages of PL enrichment.   
 
TASK 3 (Teagasc) involved initiation of a cell-line based bioassay to simulate phospholipid metabolism 
and uptake in the GI tract. The uptake and fate of ganglioside, a glycosphingolipid was followed using an 
in vitro assay based on a human intestinal Caco-2 cell line (Schnabl et al., 2009). A growth period of 21 
days was required in order for growth of a monolayer of cells to be achieved across the polycarbonate 
membrane insert which is necessary for the transfusion assay. This was determined using a Trans- 
Epithelial Electrical Resistance test which measures the permeability of the tight junctions. A TEER 
reading of 500-600Ω (~1000/cm2) indicated cells were ready for assaying. Once this was achieved Caco-
2 cells were transferred to DMEM-4 (4% FBS) a low serum, low calcium medium containing no 
antibiotics to limit serum and calcium interference with ganglioside uptake and antibiotic effect on tight 
junction permeability.  
 

Cell viability determination using Invitrogen Countess following exposure to experimental compound.  
Caco-2 cells were incubated under standard conditions in the absence (control, DMEM-4 alone) and in 
the presence of 10 µg (6.49 µmol/L) ganglioside standard GD3 (Avanti Polar Lipids Inc.) in DMEM-4 on 
the apical side of the Caco2 cell monolayer (transwell insert) or basolateral (BLM) side of the transwell 
insert (bottom well) to determine uptake efficacy. The plates were incubated for 6 and 24h. Once the 
incubation period had passed (6/24h), the apical and BLM supernatants were collected, and cells were 
washed with 1X PBS for 20 min (1ml PBS added to the transwell insert and 1.5 ml PBS added to the 
bottom well). 20 mM Tris buffer containing 5mM EDTA was added to the transwell, 1ml tris-EDTA added 
to the transwell insert and 1.5 ml tris-EDTA added to the bottom well. This wash removed surface bound 
ganglioside and helped loosen cells from the inserts. Each transwell was trypsinised (as before) the 
pellet was resuspended in 200 µl of 20 mM tris buffer containing 250mM mannitol lysis buffer. The 
samples were sonicated in an ultrasonic water bath for 30 min.  
 
Treatment of cortical neurons with PL extract  
Cortical neurons were isolated from 15 day old Wistar rat embryos (E15) by enzymatic and mechanical 
dissociation. Briefly, the cortical neurons were treated with 5 mL trypsin and incubated at 37 °C with 5 % 
CO2  for 10 mins, where after the trypsin (Thermo Fisher Scientific) was inhibited utilising 75 µL DNAse 
(Roche Diagnostics). Following this, the trypsin/ DNAse was removed and mechanical dissociation was 
performed by gently triturating the cortices in 2 mL neurobasal medium supplemented with 1 % B27, 2 
mM L- glutamine and penicillin (50 U mL-1) and streptomycin (50 µg mL 1) utilising a fire-polished glass 
Pasteur (approximately 1 mm diameter). This step was repeated 5x with sterile glass Pasteur pipettes 
after which the larger tissues were allowed to settle and the upper single cell suspension was 
transferred to a sterile tube and the cell suspension further diluted with 10 to 12 mL neurobasal/B27 
medium. Cells were then seeded on poly-lysine pre-coated 96- well plates, at a density of 5.0 x 104 cm2, 
in the presence of the PL extract at test concentrations of 75 µg mL-1, 150 µg mL-1 and 300 µg mL-1,  or 
absence in the case of a control. The PL extract was prepared prior to testing as follows; a 30 mg mL-1 
stock solution in ethanol heated at 60 °C for 20 sec to achieve complete solubilisation. 1 % inactivated 
FCS was utilised as a reference sample. The cells (test, control and reference) were incubated for 24 h at 
37 °C with 5 % CO2, after which the treatments were renewed and the cells were incubated for a further 
72 h, with a total incubation time of 4 days.  
 
Analysis of the neuronal network via in-situ immunolabelling 
Following a 4 day incubation of cells with the PL extract (test compound), the control and the reference 
compound (1 % inactivated FCS), the neurobasal/ B27 medium were discarded and the cells were rinsed 
with phosphate buffered saline (PBS). Cells were then fixed and permeabilised with paraformaldehyde 
(3.7 % v v-1 in PBS) and Triton-X 100 (0.1 % v v  in PBS) respectively. Cortical neurons were then labelled 
using a specific polyclonal β-III tubulin primary antibody (Abcam) which was subsequently revealed 
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utilising a fluorescent secondary antibody, Alexa fluor 488 goat anti-rabbit IgG (Thermo Fisher Scientific) 
and the cell nuclei were stained with bisBenzimide H 33258 (Hoeschst 33258) (Sigma Aldrich) in parallel. 
Cells were imaged utilising an INCell Analyzer 1000 (GE Healthcare) with a 10 X objective lens. The 
analysis of the neurite network was quantified by the measurement of the total β-III tubulin positive 
neurite growth.   
 
 
UCC 
UCC’s studies focussed at the outset on the neurological role of long chain polyunsaturated fatty acids 
and how as naturally occurring substances they might be exploited to potentiate anti-depressant 
effects.  Two avenue of investigation were pursued – in the first case cells originating from rats were 
grown (cultured) and used to assess the impact of the stress hormone, corticosterone.  Following 
establishment of this technique, the UCC team obtained preliminary results which provided insight into 
the levels of PUFA required to offset the negative effects of corticosterone.  In a second line of 
investigation, the UCC team used early separation of neonatal rat pups from their mothers as method of 
inducing stress and behavioural alteration as a consequence of changes in the neuroendocrine system.  
Neonatal maternal separation is a powerful stressor, which results in permanent behavioural alterations 
associated with a variety of changes in the neuroendocrine system.  It is a useful model of depression.  
This provided an opportunity to monitor the responses (common psychiatric disorders of mood, arousal 
and cognitive function) of naturally occurring polyunsaturated fatty acids (PUFAs) in the diets of these 
rats. Prescribed drug treatments e.g. modern antidepressants such as the selective serotonin reuptake 
inhibitors (e.g. fluoxetine) and selective noradrenergic and serotinergic reuptake inhibitors (e.g. 
venlafaxine) are not always effective and are not acceptable to patients, who frequently prefer to take 
naturally occurring substances 
 
In vitro studies: Mixed cortical primary culture from rats were used to assess the impact of the stress 
hormone corticosterone.  Fatty acids in varying concentrations were then employed to ameliorate the 
impact of corticosterone.   
 
In vivo studies: Maternal separation of neonatal rats during the early postnatal period is acknowledged 
to be a stressful status, resulting in a disturbance of normal CNS development. The rat pups are 
removed from the dam for at least three hours a day from as early as the first postnatal day. The timing 
of this procedure varies and may last up until postnatal day 14.  In our laboratory we conduct the 
separations between days 2 and 13.   This neonatal maternal separation is a powerful stressor, which 
results in permanent behavioural alterations associated with a variety of changes in the neuroendocrine 
system.  It is a useful model of depression.   
 
 

3. Research Achievements/Results  
 
TEAGASC 
A successful process (combining selective enzymatic hydrolyses of proteins present in the buttermilk 
matrix to facilitate selective separation during membrane filtration in conjunction with extraction by 
means of supercritical CO2) was developed and scale-up which is now capable of concentrating 
phospholipids in buttermilk to >50%.  
 
A selected enzyme succeeded in preventing the peptide aggregation encountered earlier due at higher 
degrees of hydrolysis (%DH) when testing using UF membranes with MWCO of 50 kD and 100 kD in the 
pilot plant. As a result of this process innovation, it was possible to selectively increase the 
concentration of Total PL in buttermilk from 1.3% to 11.5% by membrane permeation of hydrolysed 
protein in the form of peptides. This represented double the enrichment achieved with whey buttermilk 
following a similar hydrolysis/separation protocol. The overall composition of the enriched PL based 
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buttermilk ingredient (buttermilk retentate powder) now contained 80% fat (Total fat incl. PL) and 20% 
protein. In order to further enrich PL, it was decided to undertake supercritical CO2 separation studies to 
reduce the triglyceride fat content of the buttermilk retentate powder in the specialized SCO2 unit at 
Bangor University, Wales.   40% of the non-polar lipid content was removed in an initial de-fatting step 
by SCO2 alone. A second stage separation employed a combination of SCO2 and a co-solvent (ethanol) at 
different levels (10% and 20%) to achieve further clean-up of the non-polar lipid, and enrichment of PL – 
this brought the PL content to 56.2% (the residual 43.8% being entirely composed of non-polar milk 
lipids.  The project also succeeded in developing improved sample extraction and analytical 
methodology protocols which now succeed in achieving greater recovery of milk phospholipids from 
various dairy substrates - this output is now listed among the peer review publications. 
 
 
Bioassay development: the laboratory method of Schnabl et al., 2009, for the uptake and fate of 
gangliosides in human intestinal CaCO-2 cells was successfully established (Task 3). Propagation of the 
Caco2 human cell line was a time-consuming and tedious process involving multi-stage subculturing 
before establishment of a monolayer of cells across a membrane insert to facilitate the transfusion  
assay. Uptake efficacy of a ganglioside standard was determined by incubating the Caco2 cells under 
standard conditions in the absence (control, DMEM-4 alone) and in the presence of ganglioside standard 
GD3 in DMEM-4 on the apical side of the Caco2 cell monolayer (transwell insert) or basolateral (BLM) 
side of the transwell insert (bottom well). High performance thin layer chromatography (HPTLC) was 
employed for qualitative ganglioside analysis of the cell lysates. When viewed under ultraviolet light it 
was observed that the 6h incubation period bands were more intense than the corresponding 24h 
incubation bands. It was also noted that the basolateral bands for both 6h and 24h incubation periods 
were more intense than the corresponding apical bands which agreed with the published data in 
Schnabl et al.  
 
A retardation factor (Rf) was calculated using the following formula. 

   𝑅𝑓 =  
𝑚𝑖𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒

𝑚𝑖𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑜𝑙𝑣𝑒𝑛𝑡 𝑓𝑟𝑜𝑛𝑡
 

 
A very faint ganglioside GD3 band was observed in the control for both the 6 and 24 hour incubation 
periods. The GD3 standard retardation factor (Rf) was calculated to be 0.45 in each case.  

 
Bioalternatives Ltd., (France) assisted with the undertaking of a related study which successfully 
demonstrated that the SCO2-enriched PL buttermilk retentate had a neurotrophic effect on corticol 
neurons isolated from 15d old Wistar rat embryos. The test concentrations used ranged from 4.7 to 300 
µg/ml alongside 1% inactivated fetal calf serum (FCS) as control. The PL ingredient was initially difficult 
to solubilise on presentation to corticol neurons. Under such circumstances, it would have been difficult 
to demonstrate a biological effect. However, the problem was surmounted when a heated 0.1% ethanol 
in water solution succeeded in solubilising the PL/lipid extract. The resulting response as result of the 
improved solubilisation was a 43% stimulation of the corticol neurons at concentrations up to 150 
µg/ml. Significantly, the SCO2-enriched PL buttermilk retentate had a stimulating effect on corticol 
neurons outgrowth, and neurite network density (as confirmed by confocal imaging). The effect was 
concentration dependent up to 150 µg/ml, beyond which the stimulating effect decreased.  
 
 
UCC 
High dose EPA/DHA increased the translocation of glucocorticoid receptors (GR) in the nucleus of non-
stressed rat hippocampus. However, the levels of mBDNF (Brain-derived neurotrophic factor) remained 
unchanged. While maternal separation blunted the EPA/DHA effect, MS rats treated with EPA/DHA high 
dose showed lower levels of GR in the nucleus when compared to the NS counterpart. Cognitive 
performance in the novel object recognition task (NOR) was improved by EPA\DHA treatment. EPA/DHA 
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1g/kg/day decreased behavioural despair on the forced swim test (FST). Immune response and 
monoamine neurotransmission were significantly altered by early-life stress. Taken together, this data 
supports the view that n-3 PUFAs exert beneficial effects on anxiety, depression and cognition in 
neurodevelopmentally normal animals but have little positive benefit in animals exposed to early life 
stress. The EPA/DHA intervention was however able to restore the disturbed gut-microbiota 
composition of MS female rats and this was associated with a blunted corticosterone response to an 
acute stressor. This data offers important insights into the interaction between n-3 PUFAs and gut 
microbes. 
 Chronic exposure to the glucocorticoid hormone corticosterone exerts cellular stress-induced toxic 
effects that have been associated with neurodegenerative and psychiatric disorders. DHA reversed 
corticosterone-induced neuronal apoptosis, attenuated corticosterone-induced reductions in brain 
derived neurotrophic factor mRNA expression and inhibited corticosterone-induced downregulation of 
glucocorticoid receptor expression on neurons in an in vitro culture system. This work supports the view 
that DHA may be beneficial in ameliorating stress-related cellular changes in the brain and may be of 
value in psychiatric disorders. 
 

 

4. Impact of the Research 
 
How they may be relevant to End Users (Industry, Policy, Farming, Practitioners) 
This body of work is of considerable value at the present time as the infant milk formula sector is 
exploring functional upgrades to their nutrient formulations and are currently pursuing sources of 
enriched levels of milk phospholipids. The overwhelming response of the international scientific and 
medical communities to the findings published by the UCC team testifies to the significance of the 
results from a mental health perspective. From a  PL mining perspective, a comprehensive technological 
package comprising of updated analytical methodology and an optimised separation protocol (proven at 
pilot scale level by TEAGASC), is now available to industry who wish to adopt this process innovation in 
order to generate enriched PL ingredients from buttermilk for supply to the IMF and other potential 
markets. 
 
How it has added to the research base (skills, leveraging of funding, infrastructure capabilities etc.) 
Chemistry, bioscience, biomedical and technological development skills are emphasised by this type of 
cross-disciplinary project 
 
 

 

4(a) Summary of Research Outcomes 

 

(i)  Collaborative links developed during this research 
Links established with Bangor University during the course of using their supercritical 
CO2 facilities and expertise in the project are now being extended to other Moorepark 
projects. In addition, applications for joint funding are being pursued as outlined in item 
10 below. 

 

(ii)  Outcomes where new products, technologies and processes were developed 

and/or adopted  
From the outset, this study targeted potentially biologically active components i.e. 
phospholipids based in milk/milk side streams. The twin research approach involved (a) 
a Teagasc-led approach to measurement, extraction optimisation and scale-up 
separation, and (b) a complementary UCC study on the biological efficacy of long chain 
fatty acids and phospholipids particularly with respect to mental and cognitive 
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behaviour. The project was successfully accomplished on both counts i.e. the 
development of a novel ingredient enriched in phospholipids using innovative 
technologies (Teagasc) and significant scientific achievements with the linking of long 
chain PUFAs with indices of mental functions (UCC). 
 

(iii) Outcomes with economic potential  
The immediate placement and training of a hosted researcher at Moorepark by a dairy 
organisation to analyse and survey phospholipid content of Irish buttermilk is indicative 
of the commercial potential associated with this topic. Further exploitation of the 
project’s outputs is expected over time. 

 

(iv) Outcomes with national/ policy/social/environmental potential 
Employment and job recruitment was an immediate impact by the project. The ‘hosted 
researcher’ hired to undertake the follow-on survey was a third level qualified graduate.  
Kate Barry, the Teagasc/UCC post graduate student working on the project was 
subsequently hired by a US multinational engaged in the infant milk formula sector – 
based in Ireland. 

   

 

4 (b)  Summary of Research Outputs 

 

(i) Peer-reviewed publications, International Journal/Book chapters. 

 

Pusceddu M.M., Kelly P., Ariffina, N., Cryan, J.F., Clarke, G., Dinan, T.G. (2015). 

Polyunsaturated fatty acids have beneficial effects on anxiety and cognition in female 

rats: Effects of Early Life Stress. Psychoneuroendocrinology.  

http://www.sciencedirect.com/science/article/pii/S0306453015001559 

 

Pusceddu, M.M., Nolan, Y.M., Green, H.F., Roberstson, R.C., Stanton, C., Kelly, P., Cryan, 

J.F., Dinan, T.G. (2015).The omega-3 polyunsaturated fatty acid docosahexaenoic acid 

(DHA) reverses corticosterone-induced changes in cortical neurons, The International 

Journal of Neuropsychopharmacology. 

http://ijnp.oxfordjournals.org/content/early/2016/01/18/ijnp.pyv130.long 

  

Pusceddu M.M., El Aidy, S., Crispie, F., O’Sullivan, O., Cotter, P., Stanton, C., Kelly, P., 

Cryan, J.F., Dinan, T.G. (2015). N-3 Polyunsaturated Fatty Acids (PUFAs) Reverse the 

Impact of Early-Life Stress on the Gut Microbiota, PlosOne. 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0139721 

 

Barry, K.M, Dinan, T.G., Murray, B.M, Kelly, P.M. (2016). Comparison of dairy phospholipid 

preparative extraction protocols in combination with analysis by high performance liquid 

chromatography coupled to a charged aerosol detector. International Dairy Journal. 56, 

179-185.  

 

Barry, K.M., Dinan, T.G., Kelly, P.M. (2017). Selective enrichment of dairy phospholipids in a 

buttermilk substrate through investigation of enzymatic hydrolysis of milk proteins in 

conjunction with ultrafiltration. International Dairy Journal, 68, 80-87. 

http://www.sciencedirect.com/science/article/pii/S0306453015001559
http://www.sciencedirect.com/science/article/pii/S0306453015001559
http://ijnp.oxfordjournals.org/content/early/2016/01/18/ijnp.pyv130.long
http://ijnp.oxfordjournals.org/content/early/2016/01/18/ijnp.pyv130.long
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0139721
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0139721
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Barry, K.M., Dinan, T.G., & Kelly, P.M. (2017). Pilot scale production of a phospholipid- 

enriched dairy ingredient by means of an optimised integrated process employing 

enzymatic hydrolysis, ultrafiltration and super-critical fluid extraction. Innovative Food 

Science and Emerging Technologies, 41, 301-306. 

 

Barry, K.M., Dinan, T.G., Stanton, C., & Kelly, P.M. (2017). Investigation of the neurotrophic 

effect of dairy phospholipids on cortical neuron outgrowth and stimulation. Journal of 

Functional Foods, 40, 60-67. 

 

 

(ii) Popular non-scientific publications and abstracts including those presented 

at conferences  

 

Pusceddu MM, Nolan YM, Green HF, Kelly P, Dinan TG and Cryan JF. The Omega-3 

polyunsaturated Fatty Acid Docosahexaenoic acid (DHA) as a Novel Strategy for Stress-

related Psychiatric Disorders: Reversal of Corticosterone-induced changes in Cortical 

Neurons (August, 2015). Oral presentation to European College of 

Neuropsychopharmacology (ECNP) Congress, Amsterdam, Holland. 

 

How the gut influences the brain: the intestinal microbiome as a new dimension for 

understanding mental health. Oral presentation by Professor Ted Dinan to ECNP Young 

Scientists Meeting, Nice, France. March 2016 
 

 

(iii) National Report 
  None 
 

(iv) Workshops/seminars at which results were presented  
 

Poster Presentations 

(1) Pusceddu M.M, Nolan YM, Green HF, Kelly P, Dinan TG and Cryan JF. The Omega-3 

polyunsaturated Fatty Acid Docosahexaenoic acid (DHA) as a Novel Strategy for Stress-

related Psychiatric Disorders: Reversal of Corticosterone-induced changes in Cortical 

Neurons (March, 2015). European College of Neuropsychopharmacology (ECNP) workshop, 

Nice, France.  

(2) Pusceddu M.M, Nolan YM, Green HF, Kelly P, Dinan TG and Cryan JF. The Omega-3 

polyunsaturated Fatty Acid Docosahexaenoic acid (DHA) as a Novel Strategy for Stress-

related Psychiatric Disorders: Reversal of Corticosterone-induced Changes in Cortical 

Neurons (Nov, 2014). Society for Neuroscience (SfN) Washington D.C., USA. 

(3) Pusceddu M.M, Nolan YM, Green HF, Kelly P, Dinan TG and Cryan JF. The Omega-3 

polyunsaturated Fatty Acid Docosahexaenoic acid (DHA) as a Novel Strategy for Stress-

related Psychiatric Disorders: Reversal of Corticosterone-induced Changes in Cortical 

Neurons (Sept, 2014). Neuroscience Ireland Symposia (NI) Dublin, Ireland. 



 9 

(4) Pusceddu MM, Cryan JF, Dinan TG. Chronic omega-3 polyunsturated fatty acids exert 

diferential behavioural and neuroendocrine effects in female rats exposed to early life 

stress (Aug, 2014). International Society of Psychoneuroendocrinology (ISPNE), Montreal, 

Canada.  

(5) Pusceddu MM, Cryan JF, Dinan TG. Impact of chronic administration of 

eicosapentaenoic fatty acid and early-life stress in the female rat (Sept, 2013). Young Life 

Science Ireland (YLSI), Cork, Ireland.  

(6) Pusceddu MM, Cryan JF, Dinan TG. Impact of chronic administration of 

eicosapentaenoic fatty acid and early-life stress in the female rat (Sept, 2013). 

Neuroscience Ireland (NI), Cork, Ireland. 

 

(v)  Intellectual Property applications/licences/patents 
  none 
 

(vi) Other 

 

Public Dissemination 

(1) Omega-3s a moment on the lips makes for lifetime of happiness. Article in The Evening 

Echo, July 2014. 

(2) Can Fat be Good for your Brain?. Science for All Final, April 2014. 
 
 

Awards to Dr Matteo Pusceddu 

Invitation speaker Junior Scientists at ECNP congress, Amsterdam, Holland. Aug. 2015. 

Travel grant – ECNP Workshop on Neuropsychopharmacology. Nice, France. Jan. 2015. 

International Travel Grant - IBRO (International Brain Research Organization). “Stress 

and Behaviour" Neuroscience and Biopsychiatry Conference. June 22-24, 2015, Miami, 

Florida, USA. Oct. 2014. 

Essay invitation at The Evening Echo journal ”Omega-3s a moment on the lips makes for 

lifetime of happiness”. July 2014. 

Young Investigator Travel Fellowship – ISPNE Conference. Montreal, Canada. June 2014. 

Semifinalist at Doctoral Showcase, “Omega-3s a moment on the lips, a lifetime… of 

happiness?”. May 2014.  

Finalist at Science for All, “Can Fat be Good for your Brain?”. April 2014. 

Doctoral Student Grant - College of Medicine and Health. Jan. 2014. 

 

 

5. Scientists trained by Project 

 

Total Number of PhD theses:       2 
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Matteo Puscheddu (UCC) An examination of the impact of dietary lipids on behaviour and 
neurochemistry. PhD Thesis, 2015. Supervisor(s): Dinan, Ted G.; Cryan, John F. 
 
Kate Barry (Teagasc/UCC): Phospholipid enrichment from buttermilk – analytical improvements, 
technological development and biological characterisation (tentative title); PhD thesis in preparation for 
submission during April 2017 Supervisor(s): Kelly, Phil M.; Dinan, Ted G.; 
 

 

Total Number of Masters theses:       nil 
 
 

6. Permanent Researchers  

 

Institution Name Number of Permanent staff 

contributing to project  

Total Time contribution (person 

years) 

TEAGASC 2 0.413 

UCC 1 0.800 

Total 3 1.213 

 

7. Researchers Funded by DAFM 

 

Type of Researcher Number Total Time contribution (person 

years) 

Post Doctorates/Contract 

Researchers 

  

PhD students 2 6.5 

Masters students   

Temporary researchers   

Other   

Total 2 6.5 

 

 

8. Involvement in Agri Food Graduate Development Programme 

 

Name of Postgraduate / contract 

researcher 

Names and Dates of modules attended 

  

Kate Barry (PG) – Teagasc/UCC Rheology course 

Membrane technology 

Intensive Food Science Erasmus Course 

Particle size- Mastersizer. 

Matteo Puscheddu (PG) UCC None 
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9. Project Expenditure 

 

Total expenditure of the project:     €312,339 

 

Total Award by DAFM:      €299,650 

 

Other sources of funding including benefit in kind and/or  

cash contribution(specify):      €none 

 

 

 

10. Leveraging 
 
Currently, preparing an Ireland – Wales INTERREG VA funding proposal in conjunction with Bangor 
University with an emphasis on transfer of technology innovation to participating SME’s in both regions 
(Priority 1: “Stimulating Innovation & Competitiveness”) 
 

11. Future Strategies  

 
The INTERREG funding application currently being pursued as per item 10 above will provide one key 
development platform for industry engagement.  
Summaries of the project’s findings will continue to be promoted at Teagasc biennial Food Innovation 
Gateways events which is a major forum for presentation of technological offers to industry  
 
 

Category 
Name  

TMFRC 

Name 

 UCC 

Name 

Institution 3 

Name 

Institution 4 
Total 

Contract staff      

Temporary staff      

Post doctorates      

Post graduates 71,000 69,481   140,481 

Consumables 64,284 33,793   98,077 

Travel and 

subsistence 
    882     821   1,703 

Sub total 136,166 104,095   240,261 

Durable 

equipment 
     

Other      

Overheads 40,850 31,228   72,078 

Total 177,016 135,323   312,339 


