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Introduction
In current report, Teagasc Food Research is pleased to present an overview of the research and
outcomes of the Dairy Research Trust funded programme at Moorepark for the 2013/2014 period.
Dairy Research Trust funding has been critical in enabling many dairy related aspects of the Food
Programme to progress, particularly in the Infant Formula, Cheese and Food for Health aspects of
the research programme. Over the last number of years the Food Programme has increased its level
of interaction with Industry, and a number of projects relevant to the expansion of the Dairy
Industry, at this critical period post milk quota abolition have been funded. Moreover, the funding
has been used to develop key areas of core research with directly relevance to the Irish dairy
processing sector, e.g., on dairy protein interaction during heating, membrane processing and milk
quality. Over the past year ‘Milk Quality’ a collaborative project with Dr. Pat Dillon’s group within the
Animals and Grasslands Research and Innovation Programme has been completed and the findings
of this project are detailed in the first report presented. However, a new project “Maintaining Milk
Quality Standards”, continues this essential research. The Dairy Research Trust funds five technical
staff at Teagasc Food Research Centre Moorepark, involved in milk quality and cheese and milk
ingredient analyses and the supply of milk standards to the Dairy Industry.
In conclusion, Teagasc are committed to providing innovative support required by the Dairy Industry
in order to maximize the dividend coming from the production of value added foods and ingredients.
As outlined in this report, the Dairy Research Trust funding is essential for delivering on this
important mandate.
Yours Sincerely.
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COMPLETED PROJECT
Title:

Milk Quality (RMIS 5895)

Team:

Kieran Jordan, Tom Beresford, Clare Power, Karen Hunt

Start date:

02/01/2009

End date:

31/12/2013

Project Background and Objectives:
In an increasingly competitive global market, Ireland needs to produce high quality products to
capitalise on growing International markets. In order to produce high quality products, a high quality
raw material is a pre-requisite. Recently, the quality of the raw material for dairy products (i.e. milk)
is threatened by new problems like trichloromethane (TCM) and flukicide and iodine residues,
existing problems (like Listeria monocytogenes), and due to changing work practices at farm level
(labour reduction, part-time farmers), some more traditional problems, such as somatic cell count
(SCC) are re-emerging. Moorepark has always been to the forefront of quality issues in the dairy
industry, but with these new challenges, an integrated approach from production and processing
research and the advisory service is required. This project established a Quality Working Forum
consisting of all participants in milk production and processing which had the following advantages:
 It created a communication network between the major interested parties
 It enabled research on new problems
 It contributed to distillation of existing research to address re-emerging problems and
ensure the results are properly targeted to the recipients.
The result is a sustainable dissemination platform that will lead to improved milk quality and
therefore, improved dairy product quality that can compete in International markets and help
sustainability of the Irish dairy industry.

Of interest:
Teagasc participation in International Dairy Federation (IDF) activities
focuses on quality issues. Kieran Jordan was elected as the chairperson of
the Standing Committee on Microbiological Hygiene. As Ireland exports 85%
of its milk production (in one form or another), it is significant and important
that Ireland has a profile with International organisations.

Supporting the dairy industry with issues relating to milk quality:
Teagasc has established an internally co-ordinated approach to milk quality that involves researchers
at the Animal and Grassland Research & Innovation Centre, Moorepark, the Food Research Centres
(Moorepark and Ashtown) and the Farm Advisory Group. A major focus of this has been interaction
with industry primarily through the establishment of the Milk and Product Quality Forum in 2009.
This group represents key dairy industry stakeholders including quality managers and/or quality
advisors from the dairy companies and members of other organisations (e.g., Irish Dairy Board)
associated with the promotion of the Irish dairy industry. It provides a forum where new milk and
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product quality issues may be identified and existing issues addressed. It also assists in the
dissemination of key research findings to the industry.

Contributing to work on reduction of Trichloromethane (TCM) in milk and butter:
Trichloromethane (TCM) levels in butter are an important market-driven concern for the dairy
industry at present. An industry-funded project at Teagasc has addressed this issue for the last four
years and significant progress has been achieved. Figure 1 shows the gradual reduction of TCM in
butter from 0.07 mg/kg in 2007 to 0.031 mg/kg in 2013. This was achieved through farm visits to
identify incorrect practices, advice on the correct practices allied with a vigorous advisory campaign
through Teagasc and the dairy companies and, most importantly, an intensive analysis programme.
Routine screening for TCM in both tanker milks and individual suppliers’ milk resulted in analysis of
approximately 25,000 milk samples during 2013.
Key messages regarding TCM
 TCM residue develops in milk due to interaction between chlorine (in the milking
machine/bulk tank cleaning process) and milk
 TCM levels in Irish butter have always been well within legal requirements (0.10mg/kg) but
European competitors require level of 0.03mg/kg
 TCM in milk is concentrated in the fat fraction during butter manufacture
 To maintain a dominant position in the market, TCM levels in butter must be reduced to
0.03 mg/kg, which means reducing TCM levels in milk to <0.002 mg/kg
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Figure 1. Profile of TCM reduction to 0.03mg/kg in Irish butter over 7 years

Focus on excretion of flukicide residues into milk following treatment of lactating cows and to
study migration of residues from milk to products during processing:
Liver fluke continues to be an issue on many Irish farms; however, there are few flukicides available
to assist farmers to control this problem in dairy cows. Research at Teagasc has followed the
persistence and stability of various flukicide residues during pasteurisation, separation and
manufacture of dairy products, including cheese and milk powder. Results in Table 1 show that
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residues are carried over into the dairy products and are stable therein. This poses a serious
challenge for industry and further research is required.
In the studies on flukicide migration from milk to product, there was no difference between
pasteurised and unpasteurised milk and both replicates showed similar trends, thus only one value
is shown.
Table 1. Migration of flukicide residues from milk to product
Product
Triclabendazole
Closentel
Rafoxanide
µg kg-1
µg kg-1
µg kg-1
High

Low

High

Low

High

Low

Milk

1082

0

273

67

379

11

Skim

423

0

193

36.4

32

0.3

Cream

7589

10

2407

458

3922

174

Powder

7252

0

1571

373

328

4.0

Butter

9177

18.1

3656

793

3764

276

Buttermilk

1644

3.1

1205

82

367

30

Curd

4532

1.1

283

173

1372

43

Whey

219

0

160

21

83

3.1

Cheese

5372

2.7

339

266

1944

68

Iodine in milk:
There are three main sources of iodine in milk: feed supplementation, iodine containing
disinfectants used on the farm for tanker washing and teat preparation, and iodine containing
veterinary products. Consequently, difficulty is encountered (particularly in seasonal milk producing
areas) in sourcing fresh milk for processing into infant milk products that satisfy the regulatory limits
for iodine content. Work has focused on identifying the major source of iodine in milk. The highest
levels of milk iodine were observed during winter months with average summer and winter iodine
levels of 180 µg/l and 510 µg/l, respectively. This seasonal variation is usually attributed to the
proportion of pasture versus indoor feeding. Many studies have indicated a direct relationship
between iodine in animal feed and iodine in milk and have demonstrated that 30-40% of iodine in
animal feed is transferred to milk, within dairy cows.
Teat dipping /spraying with iodine containing substances (iodophors) can also substantially increase
iodine content of milk. Up to 70% of cows are dipped /sprayed with such disinfectants either postmilking alone or pre- and post-milking. Pre-dipping with an iodine solution is effective in reducing
udder infections but the practice carries with it a substantial risk of direct transfer of iodine to milk;
milk iodine may be increased by 130%. The increase in milk iodine with post-milking dipping
/spraying cows with iodophors is not as great; a recent German study indicated an increase from 100
µg/l to 154 µg/l (this is dependent on pre-milking udder preparation before the next milking).
Iodophor disinfectants used in milking equipment and milk storage facilities can also lead to
increased milk iodine; bulk tank sanitation can be expected to cause a rise of ~98 µg/l.
Experimental trials on the transfer of iodine from feed to milk, and on the use of iodophor
disinfectants, were undertaken. The results are currently being analysed. As soon as the results are
analysed, the future strategy will be decided.
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Key factors in preventing excess iodine in milk
 Ensure correct use if iodophor products
 If concentrate supplementation is practiced at a high level during milk production, then
feeds containing lower iodine levels need to be considered, e.g. 5 mg/kg DM
 Iodine must be carefully removed from the teats before cluster attachment
 Solution strengths of teat dips/sprays should be made up as directed
 Caution is required in the use of iodophors in disinfection of milking equipment
 The use of veterinary products containing iodine should also be monitored.
Listeria monocytogenes and Staphlococcal enterotoxin in milk:
Staphylococcus aureus can produce enterotoxin C (SEC), a protein exotoxin that can cause
foodborne illness when ingested. The optimum controlled conditions for SEC production were
37C/pH6.5. At temperatures of 25, 30, 37 and 40C with uncontrolled pH, a lower concentration of
SEC was produced compared to the controlled pH conditions. In pasteurised and unpasteurised milk,
no SEC production occurred at temperatures up to 30C after 72 h. As SEC producing S. aureus
strains can be naturally found in milk, these studies will contribute to risk assessment with regard to
SEC production in milk and in cheese made from unpasteurised milk.
During routine sampling of bulk raw milk on a dairy farm, the pathogenic bacteria Listeria
monocytogenes was found to be a contaminant, at numbers < 100 cfu/ml. A strain with an
indistinguishable pulsed-field gel electrophoresis pattern was isolated from the bulk milk two
months later. An infected cow was isolated from the herd. The pulsed-field gel electrophoresis
pattern of the strain from the individual cow was indistinguishable from that originally isolated from
the bulk milk. The infected cow did not show any clinical signs of disease, nor did the appearance of
the milk have any physical abnormalities. Antibiotic treatment of the infected mammary quarter was
ineffective. This study shows that there can be risks associated with direct contamination of raw milk
with L. monocytogenes.
Project outputs
8 conference abstracts at national and international conferences
7 oral presentations at national and international conferences
10 posters national and international conferences
7 peer reviewed publications in international journals – listed below
1. Power C., Whelan M., Danaher M., Bloemhoff Y., Sayers R., O’Brien B., Furey A., Jordan K.
Investigation of the persistence of triclabendazole residues in bovine milk following lactatingcow and dry-cow treatments. 2013. Food Additive and Contaminants Part A. In Press.
2. Farrokh C, Jordan K, Auvray F, Glass K, Oppegaard H, Raynaud S, Thevenot D, Condron R, De Reu
K, Govaris A, Heggum K, Heyndrickx M, Hummerjohann J, Lindsay D, Miszczycha S, Moussiegt S,
Verstraete K and Cerf O. 2012. Review of Shiga-toxin-producing Escherichia coli (STEC) and their
significance in dairy production. International Journal of Food Microbiology, 151, 1-23.
3. Hunt K, Drummond N, Murphy M, Butler F, Buckley J and Jordan K. 2012. A case of subclinical
mastitis resulting in bovine raw milk contamination with Listeria monocytogenes. Irish Veterinary
Journal, 65: 13-17.
4. Power C, O’Brien B, Danaher M, Furey A, Bloemhoff Y, Sayers R and Jordan K. 2012. Partitioning
of Nitroxynil, Oxyclozanide and Levamisole residues from milk to cream, skim-milk and skim-milk
powder. International Journal of Dairy Technology, 65:503-506.
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5. Ryan S, Gleeson D, Jordan K, Furey A. and O’ Brien B. 2012. Evaluation of Trichloromethane
formation in Cow’s milk from chlorine based cleaning and disinfection agents. International
Journal of Dairy Technology, 65: 498-502.
6. Karen Hunt, Francis Butler and Kieran Jordan. 2014. Factors affecting Staphylococcal Enterotoxin
C bovine production in milk. International Dairy Journal, 39: 41-46.
7. Bernadette O’Brien, David Gleeson and Kieran Jordan. 2013. Iodine concentrations in milk Irish
Journal of Agricultural and Food Research 52; 209-216
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ONGOING PROJECT
Title:

Performance monitoring of membrane separation processes in order to improve
process efficiency and product quality

Team:

Phil Kelly

Start date:

01.07.09

End date:

31.12.14

Project Background and Objectives:
Membrane separation processes are now mainstream within dairy manufacture e.g. nanofiltration
(NF) for the partial demineralisation and pre-concentration of whey, ultrafiltration (UF) for
production of whey protein concentrates and isolates, and microfiltration (MF) for defatting of whey
and native casein separation. It is estimated that there is currently ~500,000m2 of installed
membrane area in dairy plants worldwide – 75% of which is deployed in whey processing and
manufacture of whey ingredients, while the remaining 25% is used in other milk processing/dairy
product operations. Membrane technology is currently playing a key process role in the
manufacture of performance and recovery-based nutrition products derived from whey. Membrane
–based processes are also playing a central role in the development and manufacture of ingredients
for the ever growing infant milk formula sector, and intellectual property is being generated by
pursuit of innovative, sustainable approaches to the selective fractionation of milk for direct
formulation into infant nutritional products.
On-farm milk concentration was first considered about 25 years ago because of savings to be gained
in milk transportation. A limited number of such installations are now known to exist in large scale
dairy farms (~1,500 dairy cows/farm) in the USA. Interestingly, a Danish project is currently
underway to examine the feasibility of applying such technology on farms with >500 cows. Initial
calculations based on the number of Danish farms with 500+ cows (2012), projected savings of (i)
11.2 million kroner (1.5 M€) per year, (ii) CO2 emission reduction of 1301 tonnes / year and
groundwater usage reduction and waste-water production of 91,980 m3 each per year. It is notable
that sustainability measures other than energy are now additional criteria in appraising on-farm
application of membrane –based concentration.

Results:
Building membrane research capacity
Membrane applications research at Moorepark increased during the past year in line with the dairy
processing industry’s expansion in the build-up to milk production expansion post-Quota in 2015.
With the Food for Health Ireland (FHI) project now in its second 5-year phase, Moorepark membrane
technology is used to support a number of its works packages: (a) scale-up regeneration of its leadfunctional compounds (LFCs), and (b) an extensive effort to find membranes capable of selectively
isolating milk oligosaccharides. A new FIRM 2011 project ‘Dehydration/rehydration dynamics for the
development of SMART dairy ingredients’ got late funding approval and features several tasks that
rely on the use of membrane technology. A large number of new personnel (post-graduates; postdoctorates) were recruited on foot of the funding provision within this project, thus creating an
immediate training need in relation to use of pilot plant equipment including membrane plants.
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In-house training
In-house training courses were organised and presented by the project leader during the year for
Moorepark-based postgraduate students and post-doctorate researchers wishing to utilise
membrane-based technology in the course of their research. Training consisted of formal lectures
which also incorporated illustrated insights into the components of the GEA multi-membrane plant
in the Bio-Functional Engineering
unit in order to accelerate
participants interface with the
equipment
during
‘hands-on’
practicals. This was followed up by
coaching of individual participants
later during experimental trials.
Participants were also instructed on
cleaning (CIP) protocols to be
followed in the aftermath of trials,
and membrane handling and
storage during downtime. Finally,
the training package also informed
participants on how to interpret
captured data during trials and
transform it for use later in research
publications.

Elaboration of laboratory membrane testing
The Sterlitech SEPA CF II crossflow membrane laboratory
test cell acquired, as reported previously, has been
extensively used in NF mode for testing of flat sheet
membranes within a mid-range MWCO provided by a
diversity of suppliers (see Table 21) to investigate the
recovery of milk oligosaccharides from whey permeates
in the FHI project. These and other membranes will also
be evaluated shortly to establish their demineralisation
capacity using whey and permeate feedstocks based on
their greater porosity compared to traditional NF
membranes.
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Table 2. A selection of some of the nanofiltration (NF) membranes currently undergoing applications
testing and development at Moorepark
Membrane
supplier
Synder
Synder
Synder
Parker
Parker
Koch
Koch
Toray
Toray
Hydranautics

Code

NFG
NFX
NFW
ATF
NTF
SR3D
SELRO MPF-36
MNF-001
UTC62A
HYDRACoRe 50

Molecular
weight cut-off
(MWCO)
600-800
150-300
300-500
>200
>500
200
1,000
180-200
200-250
1,000

Conclusions
Considerable knowledge and facilities in membrane separation technology and its application in
dairy process innovation are continuing to be established at Teagasc Food Research Moorepark. A
goal is to build on this momentum in order to establish Moorepark as a Centre for Membrane
Applications Research (CEMAR) to support innovative developments in dairy processes and
ingredients .
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ONGOING PROJECT
Title:

Starter Cultures: Genomics, Flavour and Phage

Team:

Olivia McAuliffe (project leader), Daniel Cavanagh

Start date:

01.03.11

End date:

28.02.14

Project Background and Objectives:
Lactic acid bacteria (LAB) are used the world over in the production of fermented foods and, because
of their large economic importance, are amongst the most widely studied bacteria. Numerous
studies have focused on uncovering the molecular and physiological traits of these organisms for
exploitation in the dairy industry such as the production of unusual flavour compounds, bacteriocin
production to enhance safety, and probiotic characteristics. In the vast majority of cases, these
studies have been confined to strains coming from dairy environments. Plant material is another
important ecosystem occupied by lactic acid bacteria. The plant environment presents a different
array of chemical substrates for metabolism. It is anticipated that LAB which inhabit plant niches are
more metabolically diverse than their corresponding dairy strains and that the metabolic capacity of
these strains will exceed those of dairy origin. Metabolic characteristics of these strains could be
exploited in dairy fermentations to improve flavour and could be harnessed to develop culture
systems with enhanced phage insensitivity. This project aims to apply knowledge-based selection to
lactic acid bacteria from non-dairy environments for use in the dairy industry. To achieve this, we are
applying genomic and metabolomic analysis to characterise novel cultures in an attempt to identify
candidates with improved functionality in terms of industrially relevant traits. This combined
approach will strengthen our culture development programme and our position to supply industry
with strains that produce well-tasting fermented dairy foods.
Opportunity and Benefit:
The imminent abolition of milk quotas in 2015 is expected to result in the major expansion of milk
production in Ireland (Food Harvest 2020 report). Cheese is targeted as a strategic end product to
utilise a significant proportion of this extra milk. Coupled with an increased production of cheese,
comes an increased consumer demand for more diverse products. Research in cheese diversification
at Teagasc is currently focusing on manipulation of specific cheese physico-chemical, biochemical,
and microbiological parameters. The performance of various starter and adjunct cultures is being
studied under varying processing conditions to underpin development of a range of cheeses with
diverse characteristics, flavours and functionalities which are capable of being made on commercial
Irish cheese manufacturing plants. In addition, a recent development has seen an evolving
relationship between TFRC and the Irish Dairy Board focusing on the development of a pipeline of
new and diverse cheese types with specific flavours and functionalities to target key market
opportunities. Cheese starters/adjuncts are a primary driver of flavour development, and thus
cultures are a critical component in the national diversification strategy in cheese.
Results to date:
In this study, cultures isolated from outside the dairy environment have been characterised in terms
of their technological properties and their genetic composition. This was achieved by using genomic
and fermentation technologies.
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Isolation and characterisation of strains
In all 8 strains of Lactococcus lactis were isolated from grass, vegetables and bovine rumen samples
with the capability to grow in milk. Seven of these strains possessed were identified as subspecies
cremoris and one as subspecies lactis. All strains were capable of growing and acidifying milk but
Pearce test analysis revealed all strains to be unsuitable as starter cultures, however they are suited
for adjunct use in semi-hard cheeses. Antibiotic resistance showed that overall non-dairy strains
possessed minimum inhibitory concentration (MIC) profiles for antibiotics, similar to those of 3

common dairy cheese cultures. Multi-locus sequence analysis (MLSA) revealed the genetic diversity
of strains isolated in this study in comparison to their counterparts (as shown in figure 2).
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Figure 2. Neighbour-joining cluster analysis of a composite data set for 7 loci of dairy and non-dairy
Lactococcus strains. Phylogenetic analysis was carried out with 1,000 bootstrap replications with bootstrap
percentages ≥50 shown. The origin of each strain is indicated on the right hand side.

Application of strains for flavour diversification in mini-cheeses
Individual strains were assessed for their ability to produce flavour compounds in milk analysis by
GC-MS. The volatile profiles generated by the 8 non-dairy lactococci grown in milk were compared
to that of a number of Lactococcus strains used extensively in cheese making. PCA bi-plot analysis of
39 volatile compounds clearly separated DPC6853, DPC6854, DPC6855, and DPC6856 from dairy
strains and the other non-dairy strains (see figure 3). Five non-dairy isolates were selected as adjunct
cultures to be used in the production of mini Gouda-type cheeses with Lactobacillus helveticus
FLAV54 used as a dairy comparative strain. Physico-chemical analysis of cheeses was performed at
day 14 and sensory evaluation at day 84. The addition of non-dairy cultures did significantly impact
on the physico-chemical properties of the cheese. Viable counts, intracellular enzyme activity and
indices of proteolysis were monitored over ripening. The ability of the non-dairy strains to survive,
lyse, release intracellular enzymes and alter proteolysis was strain dependent. Some strains
performed as well as the commercial adjunct in terms of secondary proteolysis (DPC6855) although
others were associated with bitterness and development of off-flavours and off-aromas. Attenuation
of DPC6853 positively reduced its association with bitterness during ripening. It is evident that nondairy strains have potential as adjuncts in semi-hard type cheeses, and could be harnessed to
diversify flavour profiles in semi-hard cheese varieties.
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Figure 3. PCA bi-plot of volatile compounds identified in cultured milk samples. Samples are named in blue
while volatile compounds are named in red.

Phage resistance
Non-dairy lactococcal strains were screened for their sensitivity to common dairy phages. Overall, strains
were found to be naturally insensitive to these phage. To further examine the diversity of non-dairy
lactococcal phages, we set out to isolate phage capable of infecting these bacteria. To date 2
bacteriophages have been isolated capable of infecting L. lactis DPC6860. One of these phages, ФL47,
was identified as relatively large by DNA digestion profiling and due to the rareness of phages of this
size, underwent whole genome sequencing. Phage ФL47 possesses a genome of 128, 546 bp making it
the largest sequenced lactococcal phage to date. 117 of 190 open reading frames (ORFs) had greater
than 50% amino acid identity with the dairy phage Ф949, isolated over 40 years ago. Both phages
possessed similar genome arrangements with 4 gene clusters arranged in different transcriptional
directions. A unique feature of ФL47, in comparison to phage Ф949, is the presence of a tail fibre (see
figure 4 for micrograph image) not reported previously in dairy lactococcal phages. This fibre may play a
role in the recognition of the phage of the host cell and initiation of infection.
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Figure 4. Transmission electron micrograph image of ФL47. The arrow in picture B shows the elongated tail
fibre.

Comparative genome analysis
Genome sequence has been generated for 3 strains used in the production of mini-cheeses, 1 of
which is the host for ФL47, L. lactis DPC6860. Data mining is currently being performed on these
genomes with a view to identifying genes/ gene clusters which encode functions of technological
interest particularly in relation to flavour and phage resistance. Data generated from this work will
shed further light on the diversity of these strains and allow us to mine the metabolic diversity of
these strains to identify desirable and industrially significant properties which can impact on both
the production and final quality of the product.
Practical Implications for Stakeholders
At present there exists a limited number of established dairy cultures/ culture combinations which
are routinely used by Irish dairy companies for an expanding range of different products. It is
envisaged that the work performed in this project will be of interest dairy companies seeking to
expand their product portfolio without large scale changes to manufacturing parameters. Strains
developed in this project could potentially be taken on board by one of a number of international
culture companies hosted at Teagasc Food Research Centre, Moorepark for supply to Irish
companies.
Dissemination
Results from this project have been presented at:
 The 6th IDF Cheese Ripening and Technology meeting, Wisconsin, USA 2012
 The 8th Cheese Symposium, Cork, 2011
 The 41st Annual UCC Food Research Conference, Cork, 2012.
 The Viruses of Microbes Conference, Brussels, 2012
 The Annual Walsh Fellowship seminar, Dublin, 2013.
 The International Scientific Advisory board meeting, Teagasc Ashtown, Dublin, 2014.
Main publications
Cavanagh, D., et al. (2013). "Phages of non-dairy lactococci: isolation and characterisation of ФL47, a
phage infecting the grass isolate Lactococcus lactis ssp. cremoris DPC6860." Frontiers in Microbiology
4: 417.
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ONGOING PROJECT
Title:

Interactions between cheese matrix physico-chemistry, microstructure
and microbial metabolic activity for cheese diversification and quality.

Team:

Diarmuid Sheehan (project leader), Zuzana Burdikova, Mark Auty, Cian Hickey

Start date:

01.07.12

End date:

07.10.16

Project Background and Objectives:
Abolition of milk quotas in 2015 is projected to result in a 2.75 billion litre increase in milk
production by 2020, equivalent to an increase of approximately 50%. This is expected to enhance
the value of primary production by about €700 million along with further downstream benefits in
the form of increased dairy products, export earnings and employment (Food Harvest 2020).
However, it also poses significant challenges in processing of this milk pool and in leveraging greater
share of existing dairy markets and, crucially, in the development of new products to avail of new
market opportunities.
Cheese has been targeted as a vital end-product for this increased milk pool due to continued
increases in global cheese consumption, high end-use versatility, potential for significant added
value, and as a profitable outlet for surplus milk fat. Surprisingly, cheese has not historically been a
major component of the Irish dairy product mix and its share in milk utilisation has always lagged
well behind that of European competitors. However, this is fast changing as evidenced by the growth
in natural cheese production from 80,000 tonnes in 1995 to 182,800 tonnes in 2013 (CSO) and is
anticipated to reach about 215,000 tonnes by 2020. Crucially, it is an export-led industry with ~ 93 %
of production exported annually.
A recent and successful development has been the collaboration between the Teagasc Food
Research Centre Moorepark and the Irish Dairy Board focusing on the development of a pipeline of
new and diverse cheese types with specific flavours and functionalities to target key market
opportunities. Recent successes have included the launch of a branded cheese within continental
markets. However, notwithstanding the significant opportunities available, considerable technical
challenges are posed in processing of an increased milk pool and in producing diverse, market-led
products of consistently high quality within the context of a seasonal milk production system.
The project has two strands; (i) The first sets out to investigate the relationships between
manipulation of cheese manufacture parameters (particularly but not exclusively associated with
novel cheese variants e.g. high thermal profiles, milling, dry salting of curd) and their impact on
compositional and physicochemical parameters, localised variability in curd microstructure, and
their influence on the physiological state and metabolic activity of the bacterial microflora.
Advanced microscopic methods will be applied to determine compositional and physicochemical
variability within cheese matrices and methods such as Flow cell cytometry will be used to
determine the influence of microstructure on physiological state and metabolic activity of the
bacterial microflora. In addition partition of milk fat globular membrane material within the curd
and its influence on bacterial distribution and the potential to produce ripening hot spots within the
curd matrix will also be determined.
The second strand of the project (ii) seeks to investigate the application of advanced microscopic
methods from other disciplines including materials, physical and chemical sciences to cheese

17

research to and to develop new techniques for imaging components of the cheese matrix and to
achieve new insights into the physico-chemistry of the cheese matrix.
Overall, the project seeks to provide a scientific platform for the development of new cheese types
for key export markets and to enhance cheese consistency and resolve specific quality issues to
enable Irish cheese producers to gain a competitive advantage in export markets.
Results to date:
Manipulation of manufacture and ripening variables such as cook temperature, salting method and
starter types may be used to generate unique cheese flavours and textures. In particular release of
intracellular enzymes from starter cultures particularly during cheese ripening influences flavour and
acceptability of the ripened cheese. Swiss and Cheddar type cheeses have varied manufacture
methods consisting of differences in max scald temperature (50 vs 40 °C) and salting method (brine
salted-BS vs dry salted- DS). Studies were undertaken to investigate influence of maximum scald
temperatures and of salting methods on the growth, survival and metabolic activities of S.
thermophilus and L. helveticus in cheese systems.
Cheeses were manufactured in triplicate trials with S. thermophilus and L. helveticus as starters. A
matrix of 2 max scald temperatures (50 ºC & 40 ºC) and 2 salting methods (Brine & Dry Salt) was
utilised. Cheeses were ripened at 8 °C for 120 d. Results show that mean viable counts of both
starter types were higher in brine salted in comparison to dry salted cheeses irrespective of max
scald temperatures. Mean viable counts of Non Starter Lactic Acid Bacteria were significantly higher
in dry salted in comparison to brine salted cheeses at 7d after manufacture, however this trend was
reversed as ripening progressed with significantly higher counts in brine salted cheeses cooked to a
maximum scald of 40 °C in comparison to dry salted equivalents. Similarly as ripening progressed,
levels of lactate dehydrogenase (an indicator of cell lysis) were significantly higher and mean viable
counts of L. helveticus significantly lower in dry salted in comparison to brine salted cheeses
suggesting increased lysis due to dry salting. Overall, the study indicates that dry salting has a
greater influence than brine salting on NSLAB and L. helveticus counts and on intracellular enzyme
release during early ripening of cheeses irrespective of max scald temperatures of 40 or 50 °C used
during manufacture. Such information can be applied in the development of new and novel cheese
types capable of manufacture on existing Cheddar cheese plants with diverse starter metabolic
profiles which ultimately will influence flavour development during ripening.
The second aspect of this project is to apply new and advanced microscopic techniques from other
disciplines such as from materials sciences to generate a greater understanding of the cheese matrix
and the interactions between the matrix physico-chemistry and bacterial metabolic activity.
Particular emphasis was placed on light microscopy technologies such as second harmonic
generation (SHG) which are non-invasive and do not result in artefact formation.
Cheeses
manufactured within the current project were examined using a confocal laser scanning microscope
with an Ar laser line 488 nm for one photon fluorescence excitation. The Second Harmonic
Generation (SHG) acquisition of non centrosymmetric crystalline structures in the cheese samples
was excited by a laser tunable in the range of 680-1300 nm. The output laser wavelength of the
femtosecond laser was set to 860 nm and frequency doubled signal observed through 420-440 nm
bandpass filter in transmission geometry by TLDNDD detector. Images captured by CLSM (Confocal
Laser Scanning Microscopy) in fluorescence and SHG mode were utilized to create three-dimensional
(3D) visualizations.
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Figure 5a:
3D reconstruction of z-stack acquired by CLSM – combination of one photon excitation fluorescence showing fat (green,
Nile Red) and protein (red, Nile Blue) and SHG imaging (gray, calcium phosphate/lactate crystals: denoted by arrows) in
cheese matrix.

Figure 5b:
Cryo-SEM image showing crystalline inclusion (arrow)
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The SHG imaging data are the first of its kind obtained internationally to show calcium
phosphate/lactate crystals in cheese, in situ and combined with fat and protein distributions (as
shown in Figure 5). This research has demonstrated the capacity of this technique to examine
cheese matrices using non-invasive methods to gain a greater understanding of the physic-chemistry
of cheese matrices. It will be subjected to further practical application as the project progresses.
Overall, the project is generating a science based platform for the development of new cheese types
for key export markets and will provide advanced microscopy based approaches for generating a
greater knowledge of the interactions between bacteria and the physic-chemistry of the cheese
matrix. In addition the project will deliver technologies to assist the Irish cheese industry to optimise
the quality and consistency of Irish cheese and thus to gain a competitive advantage in export
markets.
Dissemination & Publications
El-Bakry M, and Sheehan, J.J. (2014). Analysing Cheese Microstructure: A Review of Recent
Developments, Journal of Food Engineering, 125, 84-96.
Sheehan, J.J. (2013). Milk quality and cheese diversification. Irish Journal of Agricultural and Food
Research, 52, 243–253.
D. Hickey , M. G. Wilkinson, M. A. E. Auty, J.J. Sheehan (2013) Effect of process temperature and
salting methods on starter culture and NSLAB growth and enzymatic activity during the ripening of
cheeses produced with S. thermophilus and L. helveticus. C. Poster presentation at 8th NIZO Dairy
Conference, The Netherlands
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ONGOING PROJECT
Title:

Protein particle structuring for development of new ingredients from milk

Team:

André Brodkorb (project leader), Mark Auty, Mark Fenelon, Sophie Gaspard, Meng
Li

Start date:

01/02/12

End date:

31/01/16

Project Background and Objectives:
The aim of this project is to develop key scientific capability in the area of protein chemistry by
exploiting the protein-based aggregation-particle formation kinetics in dairy products, to add value
to milk based ingredients for use in nutritional/medical/sports beverages. Complementary horizontal
activities will be introduced to lead out the scientific achievements of this research in the form of
new protein based dairy ingredients that will provide the nutritional base for food products suitable
for export worldwide (functional cheeses, yoghurts, sport drinks etc.). An existing knowledge base
built over time on protein denaturation and aggregation and used as a driver of new functionally in
dairy applications and new structure development in most dairy-based foods and ingredients.
The project supports fundamental science at a molecular and microstructure level and develops
chemometric techniques using existing research infrastructure. The scope of the project extends to
cover interactions between dairy proteins and minerals in simple model formulations or more
complex emulsion systems. This will significantly improve the existing capabilities food chemistry,
underpinned by protein chemistry and nutrient interactions coupled with colloidal and other
physical sciences. The project seeks to:





Implement a protein chemistry based scientific program, specifically modulate protein structure,
its aggregation and particle formation, to underpin the development of new ingredients to
exploit the rapid expansion of the Irish milk pool in 2015.
Build an innovation system that combines capabilities in separation (membrane,
chromatography), heta-treatment and dehydration (spray and freeze drying) technologies with
protein chemistry, to drive the development of dairy ingredients though novel processing.
Develop novel chemometric and microstructural techniques to analyse and characterize
structures using advanced analytical instrumentation (spectroscopy, microscopy, NMR,
chromatography etc.) for analysis of food matrices that incorporate dairy proteins, in order to
establish trends and process control and end points for point 2 above.

Results:
Two postgraduate student, Sophie Gaspard (October 2013) and Meng Li (October 2012), were
recruited for the project.
Some specific methods where newly developed or adapted for the purpose of this project:
1. Analysis of whey protein aggregation and whey protein-casein aggregation by combining
chromatography (reversed phase and size exclusion) and electrophoresis. We are also
currently developing methods to estimate the density of nano-sized casein and casein/whey
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protein particles, which are known to improve the heat-stability in concentrated protein
systems.
2. A protein labelling method suitable for confocal scanning laser microscopy was developed to
localise and differentiate proteins at the interface of protein stabilised emulsions (Figure 6).
β-casein was covalently labelled with NHS-Rhodamine whereas remaining proteins were
post-labelled using Nile blue. Image analysis revealed co-localisation of proteins at the lipidwater interface. Coverage is affected by the sequence of pre-treatment. The effect on the
emulsion interfacial stability is currently being investigated.
3. Atomic Force Microscopy (AFM) was used to visualise whey protein particles (Figure 7).

A1

B1

C1

Figure 6. Confocal Micrographs of emulsions stabilized with WPI and covalently labelled β-casein (A1, B1 & C1)
acquired from a Leica CLSM SP5, showing the fluorescence signal corresponding to the 561nm laser excitation
(Green channel, β-CN-Rho conjugate, image A1), the 633nm laser excitation (Red channel, total proteins are
labelled with Nile Blue, image B1) and the overlays (C1). Scale bar: 5μm.

Figure 7: Three-dimensional representations of an Atomic Force Microscopy (AFM) images of β-lactoglobulin
nanoparticles formed by heating at 80°C for 15 min at pH5.9
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Of interest:
Meng Li, a Walsh Fellow working on the
Protein particle structuring project is pictured
here with her supervisors Dr. A. Brodkorb (L)
and Dr. M. Auty (R), following her winning of
the Young Scientist Best Paper Award at the
Food Structure and Functionality Symposium:
From Molecules To Functionality in
Amsterdam (April 2014) for her poster entitled
“The effect of covalent labelling techniques on
dairy protein stabilised emulsions”
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ONGOING PROJECT
Title:

Aggregation and gelation characteristics of high protein dairy ingredient powders

Team:

Tim Guinee (project leader), Mark Fenelon, André Brodkorb, Yingchen Lin

Start date:

30/06/12

End date:

30/05/17

Project Background and Objectives:
Proteins are used ubiquitously in the food industry, primarily for nutrition (e.g., nutritional
beverages), stabilization (e.g. emulsification and water-binding) and/or structure development
(concentrated gels). In some of these applications (such as yogurts, cheese and processed) the
potential of the protein to undergo controlled aggregation and gelation under defined conditions is
critical to the quality, while in other applications, such as liquid emulsions (e.g., cream liquors,
nutritional beverages) and protein dispersions (infant milk formula), the resistance to aggregation is
critical to stability and the absence of defects such as precipitation, flocculation and sandiness. In a
previous report (Dairy Levy 2014), the addition of dairy proteins to milk to increase the protein
content from 3.3 to 4.1%.was found to significantly affect heat stability and rennet coagulability.

Results:
Experimental
The protein content of skim milk was increased from 3.3 to 4.1% using the following ingredients:
extra low-heat skim milk powder (SMP), phosphocasein powder (PC1), calcium-reducedphosphocasein powder (PC2), calcium caseinate (CaCN) and sodium caseinate (NaCN). The proteinfortified milks were evaluated for rennet coagulation at pH 6.55 and using the Lattodimamograffo
couagulometer at 35 °C, and low-strain oscillation rheometry at 31 °C. Milk samples were evaluated
for heat stability at 140°C at pH values in the range 6.0 – 7.2, and for alcohol stability in the pH range
6.2- 7.0.
Heat Stability
Increasing the protein content of skim milk from 3.3 to 4.1 % by addition of SMP reduced the pH of
maximum heat stability from 6.7 to 6.6 and the heat stability in the pH region 6.8 to 7.0.
At 4.1% protein, the heat stability of NaCN- , CaCN- and PC2-fortified milks had higher heat stability
was higher than that of milk fortified with SMP (control) in the pH region 6.8 to 7.2, while that of
PC1-fortified milk was lower than the control in the pH range 6.2 to 6.6 and higher at pH 6.7 to 7.2.
The addition of all ingredients, apart from PC1, reduced the pH of maximum heat stability, from 6.7
to 6.6 when added at a level of 0.8% protein.
Closer examination indicated that the effect of sodium caseinate on heat stability increased
progressively with level of addition in the range 0.0 to 0.8% (w/w) protein (Figure 8).
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Figure 8. The heat stability of 4.1% protein milk with different level of added sodium caseinate (NaCN).

Rennet-induced gelation
Increasing the milk protein content from 3.3 to 4.1 % with PC1 or SMP enhanced rennet coagulation
as indicated by shorter a coagulation time and higher values of curd firming rate and curd firmness.
Conversely, the addition of NaCN, CaCN and PC2 resulted in failure of the milk to coagulate despite
the fact that rennet-to-casein ratio and pH were standardized on a protein basis. Examination of milk
to which NaCN was added at levels equivalent to 0 to 0.8% protein indicated that the inhibitory
effect on rennet coagulation increased progressively with concentration.
Alcohol Stability
The alcohol stability of milk increased significantly as the pH was increased from 6.2 to 7.0, with the
effect being most pronounced in the pH region 6.2 to 6.6. Increasing the milk protein level from 3.3
to 4.1% resulted in higher alcohol stability across the pH range when alcohol was added on a volume
basis (2 ethanol:1 milk), but decreased with milk protein content when the level of added alcohol
was varied to maintain the alcohol-to-protein ratio constant in the 3.3 and 4.1% protein milks.
At 4.1% protein, the addition of NaCN, CaCN and PC2 increased the alcohol stability at pH 6.2 and
6.4 relative to the milk with added SMP, while the addition of PC1 reduced the alcohol stability at
these pH values.

Conclusions
The aggregation properties of milk fortified with different milk protein ingredients differed
significantly. The differences in thermal-, rennet- and alcohol-induced aggregation behaviour of milk
on fortification with different milk protein ingredients coincided with changes in the concentrations
of serum casein, serum calcium and phosphorous, and protein particle size.
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ONGOING PROJECT
Title:

Thermodur-out; Eliminating thermodurics to improve the quality of powdered
dairy ingredients

Team:

Paul Cotter, Nidhi Gopal, Tom Beresford

Start date:

01.10.13

End date:

29.09.17

Project Background and Objectives:
The contamination of powdered dairy ingredients with thermoduric (heat resistant) spore-forming
bacteria is a major quality issue for the Irish Dairy industry. These bacteria survive pasteurisation,
can form difficult-to-remove layers (biofilms) within pipes and equipment, can result in powdered
ingredients failing to meet customer requirements and can have serious implications with respect to
subsequent processes involving these powdered ingredients. As a consequence of the forthcoming
removal of milk quotas, it is anticipated that powdered dairy ingredients will be generated on an
even greater scale and it is essential that this issue be addressed to ensure that the quality of Irish
powdered dairy ingredients is not compromised. The ‘Thermodur-out’ project will (A) develop
methods to facilitate the rapid identification of these bacteria, (B) identify the industrial cleaning-inplace agents that work most effectively against these microbes and (C) reveal food-grade
antimicrobials which can (i) control the renewed build-up of these bacteria during processing and (ii)
prevent their outgrowth when used as ingredients.
Results:
As a consequence of discussions with industry representatives, it was evident that there was
particular interest, with respect to the rapid identification goal, of the food pathogen Bacillus cereus.
There are a large variety of assays available to facilitate this and a number of these have been
compared.
Comparing culture-dependent and culture-independent assays for the detection of Bacillus cereus
in milk powders:
In this study, culture-dependent and culture-independent approaches will be assessed and
compared to facilitate the rapid identification of these bacteria in dairy ingredients. According to the
AOAC Official Methods of Analysis and the International Organisation for Standardisation (ISO), the
recommended method for the identification of B. cereus is culturing on Mannitol Egg Yolk Polymyxin
(MYP) media. However, MYP is not always reliable as there is a lack of characteristic colony
morphology and production of lecithinase. Background flora such as other Bacillus species and
Staphylococcus aureus can also ferment mannitol and produce lecithinase masking characteristic
growth of B .cereus. However, nowadays culture-independent methods tend to be favoured over
culture-dependent approaches since these techniques are more sensitive, rapid and can detect
microorganisms that are difficult to culture or uncultivable (Quigley et al., 2011). Although a wide
range of molecular approaches exist to identify and quantify microbial communities, this study
focuses on an ‘all-in-one’ hydrolysis probe-based multiplex real-time PCR, two commercial real-time
PCR B. cereus detection kits and an immune-chromatographic rapid test based on gold-labelled
antibodies (GLISA Duopath® Cereus Enterotoxins) in a bid to detect pathogenic B. cereus in milk
powders. B. cereus is known to produce four different toxins that cause diarrhoeal or emetic
syndromes. The emetic syndrome is caused by Cereulide, which is synthesised by a non-ribosomal
peptide synthetase that is encoded by the ces genes. The diarrhoeal syndrome, on the other hand, is
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caused by at least three known heat-labile enterotoxins: haemolysin BL (Hbl), non- haemolytic
enterotoxins (Nhe) and cytotoxin K (CytK).
Culture-dependent assays
For this study, five commercial media incubated at three different temperatures (30°C, 37°C and
55°C ) were used. A reference strain of B. cereus (B. cereus NCIMB 700577) and reconstituted milk
powder were incubated on the agar (Figure 9).
Reference strain:
BHI Agar

TSA + Yeast extract

Bacara

MYP

HiCrome Bacillus Agar

Reconstituted milk powder:
BHI Agar

TSA + Yeast extract

Bacara

MYP HiCrome Bacillus Agar

Figure 9 shows the growth of B. cereus reference strains and isolates from reconstituted skimmed milk on a
range of selective agars.

Culture-independent assays
Duopath® Cereus enterotoxins
This commercial immunological kit confirms the presence of the
diarrhoeal enterotoxins of B. cereus – haemolytic toxin (Hbl) and
non-haemolytic enterotoxin (Nhe). The kit has a detection limit of
100 CFU/g of food and can be used to detect the bacteria in meat,
milk products, vegetables, soup, and baby food, and can be seen
in Figure 10.

Figure 10. Duopath® Cereus enterotoxin
kit
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Bacillus cereus detection kit (BioGenomics, US)
This kit is designed to qualitatively target the B. cereus-specific gene GroEL. The latter is a
housekeeping protein that act as a molecular chaperon in and assists in proper protein folding. In B.
cereus, the amplified fragment consists of 303 base pairs.
RM : Reconstituted milk powder (25 g in 225 ml LB)
RM100: Reconstituted milk powder (heated at 100°C/10 mins to eliminate background flora)
Bacillus cereus real-time PCR kit (LifeRiverTM, BioTech, China)
This real-time PCR kit detected the presence of an amplified B. cereus DNA fragment using a ROB
reaction mix and toxins are identified using the Hbl and Nhe reaction mix (see printout in Figure 11).

Figure 11. Results from LifeRiverTM Real-Time PCR analysis

Real-time PCR based on hydrolysis probes (singleplex/multiplex)
This approach targets each of the four toxin genes of B. cereus (Hbl, Nhe, Ces CytK 1) using
fluorophore-specific probes. The primers and probes were designed by BioSearch Technologies Inc,
USA based on the target sequences of the toxin genes. The target amplicons were restricted to 50200 bases in the assay.
Using the LightCycler® 480 (Roche),
singleplex assays for the four target
+control
–control
RM
RM100
genes were set up, to optimise cycling
conditions. At present, two of the assays
are working well in singleplex as well as
duplex reactions (Ces and Nhe). The Hbl
assay, meanwhile, is tricky as its
quantitative detection tends to vary
when using different DNA samples. The
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CytK 1 assay has still not been optimised and new primers have been designed in a bid to optimise
the assay.
Once optimised, a multiplex assay will be designed to simultaneously detect the 4 toxins. This will be
a particularly attractive proposition as it will rapidly detect and quantify B. cereus. Bought-in milk
powders, free of B. cereus, will be spiked with reference strains of the bacteria and included in the
multiplex real-time PCR assays as confirmation tests.
Target
gene

Reference strain used

Reporter
(5’ modification)

LC480 II Filters
(Emission/
Excitation)

Quencher
(3’
modification)

hblD

B. Cereus NCIMB 700579

FAM

465/510

BHQ-1

nheA

B. Cereus NCIMB 700577

CAL Fluor Orange 560

533/580

BHQ-1

ces

DSM 4312

CAL Fluor Red 610

533/610

BHQ-2

cytK

DSM 3648

Quasar 670

618/660

BHQ-2
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ONGOING PROJECT
Title:

Maintaining milk quality standards

Team:

Tom Beresford (project leader), Kieran Jordan

Start date:

To start on 01/01/14

End date:

31/12/17

Project Background:

Milk production in Ireland is optimized in a grass-based seasonal spring-calving system. The
Food Harvest 2020 report has targeted milk production to increase by 50% by 2020. This will
require the Irish dairy industry to process this additional milk while at the same time
developing markets for the increased supply of dairy products. This will require milk of the
highest standard in terms of milk composition and processability, bacteriological status, and
residue levels. Much research work on milk quality has been completed in recent years and
both the generic definition of milk quality and the factors that affect it are known. However,
new research is required to deal with ‘harder to attain’ current and future quality standards
as well as impediments to achieving optimum milk quality from modern, expanded farm
systems that need to be profitable and sustainable. Specifically, the concept of individual
markets (e.g. infant milk formula [IMF] and cheese manufacturers) requesting specific dairy
product quality standards (which is largely determined by raw milk quality) is a particular
challenge facing the dairy processor.
Objectives:
Task 1: Monitoring and maintaining an over-sight of residues in Irish milk and dairy products
1. To monitor TCM levels in commercial milk supplies and provide advice to Dairy Companies
on approaches to reduce same
2. To maintain and develop core knowledge on DEHP, phthalates and quaternary ammonium
compounds along the milk production and processing pipeline and provide guidance to the
Dairy Companies on how to control same
3. To remain abreast of evolving residues of concern in the national and international milk
supply in order to be able to put in place strategies to control same if deemed a concern for
the Irish dairy industry
Description: TCM levels will be monitored using a high-through-put GC based method established at
Moorepark. There will be a number of meetings (2-3) with industry during each year where results
will be discussed and strategy for further improvement/maintenance developed. Relevant scientific
and trade literature will be reviewed and issues of concern or new methodologies for control of
residues etc. will be disseminated to industry by the mechanisms outlined in Task 3.
Task 2: Monitor and maintain an over-sight of the microbiology of Irish milk and dairy products
1. To remain abreast of new development with regard to monitoring and controlling spoilage
and pathogenic micro-organisms in milk and dairy products with particular reference to
spore forming bacteria, verocytotoxigenic Escherichia coli (VTEC) and Listeria
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2. To deliver on responsibilities as Chair of the IDF Standing Committee on Microbiological
Hygiene
Description: Relevant scientific and trade literature will be reviewed and issues of concern or
new methodologies for control of spoilage or pathogenic bacteria will be disseminated to
industry by the mechanisms outlined in Task 3. Reports/presentations will be prepared and tasks
associated with the Chair of the IDF Standing Committee on Microbiological Hygiene will be
undertaken.
Task 3: To proactively disseminate information relating to key milk and product quality issues to the
dairy industry.
1. To arrange and hold two Milk & Product Quality Working Forum meetings per year
2. To arrange and hold a Moorepark Milk Quality Workshop every two years (2014 and 2016)
3. To arrange and hold a Milk Quality Conference every two years (2015 and 2017)
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EQUIPMENT
Dairy Research Trust funding was used to purchase 3 items of equipment significant for the
progressing of a number of funded projects. The items include a lab scale homogeniser, a costeffective liquid milk processing tool which is critical for preparing high quality protein-stabilised
emulsions in small batches similar to those produced at an industrial scale. This equipment will be
useful across all dairy levy funded projects that require laboratory-scale production of dairy-based
liquid products containing oils and fats, and is currently being used primarily in the “Protein particle
structuring for development of new ingredients from milk” project. High Pressure Liquid
Chromatography (HPLC) instrumentation was purchased to support activities associated with the
“Interactions between cheese matrix physico-chemistry, microstructure and microbial metabolic
activity for cheese diversification and quality” project. In addition a Polymerase Chain Reaction
(PCR) machine was purchased for the “Starter Cultures: Genomics, Flavour and Phage” project in
order to perform specific steps involved in determining the genetic composition of the select
cultures isolated from outside the dairy environment.

FUNDED STAFF

The staff funded via Dairy Research Trust funding remained unchanged from 2012 to 2013, and are a
crucial element in the delivery of this aspect of the Food Programme.
1. Juliet Wiley is primarily involved in cheese manufacture and analysis, with particular emphasis on
composition and levels of proteolysis
2. Noirin Kelly (replaced by Sarah Cooney in 2014) prepares Milk Standards and performs analysis of
compositional components of Dairy products in addition to ingredient stability testing
3. Owen Kenny (replaced by Martina O Brien in 2014) was taken on for analyses Dairy ingredients
and nutritional beverages, and performs processing and functionality testing of Dairy powders and
liquid concentrates
4. Anne Marie McAuliffe is involved in the preparation of Milk Standards and the analysis of
compositional components of Dairy products, in addition to performing organic acid and
proteolysis determination for the Dairy industry.
5. Siobhan Ryan supports a wide range of on-going projects where her expertise in chromatography
(particular on volatile analysis, free fatty acid analysis, L & D- Lactic acid analysis) is utilised .

MILK STANDARDS ACCREDITATION
An accreditation system has been implemented for the milk standards testing at Teagasc,
Moorepark. A quality manual has been completed and associated systems are in place. Other
activities include conducting internal audits, updating training files, supplier questionnaire’s etc. As
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part of the accreditation new the new MilkoScan has been validated and trial work has been
undertaken to measure uncertainty within all methodologies used for the milk standards testing.
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