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Background
Cheese making currently generates around 7-9 litres
of whey per kg of cheese, and therefore a very high
amount of whey is produced worldwide (about 190
million tonnes) and particularly in the European
Union (about 100 million tonnes).
A large part of the whey produced (70%) is used
as raw material in animal feed or food for human
consumption. However, only large cheese-making
factories can produce the quantities required for processing or being taken to a drying plant. As a result,
the rest of the whey produced is used as direct animal feed, fertiliser or is simply eliminated as waste. In
the latter case, whey may cause high environmental
impact if we take into account its high organic load
(COD is 70-80 g/L) and fast decomposition.

In the Basque Country (region located in the North of
Spain) there are about 130 cheese factories generating around 32 million litres of whey.
Over 97% of these are small-medium size producers
which are highly dispersed geographically speaking
and with chiefly seasonal production (7 months per
year) as they focus on sheep cheese.
This means whey management consists mainly of
using whey directly as animal feed for own or other
farmers’ livestock, combined to a great extent with
discharge to land or being taken to treatment plants.

Aims
To address the above issues, the aims of the
Life-VALORLACT programme were:
- To design and validate an action plan that
enables the management and comprehensive use of at least 80% of the whey generated
in the Basque Country.
- To prove the technical, economic, health and
market viability of the application of combined technologies involving concentration,
drying and anaerobic digestion which enable
the management and comprehensive use of
whey in both animal and human food, and
for energy and agronomic uses.

Technologies proposed
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Main Activities
The main activities carried out as part of the
VALORLACT project were:
- Situation diagnosis (visits to facilities for
sample collection and information gathering,
questionnaire submission, consultation, etc.).
- Filtration, drying and biogas production tests.
- Assembly and operation of a technology
demonstration pilot plant.
- Development of food prototypes and scalingup; Shelf life and consumers’ acceptance
studies.
- Development of feedstuffs and animal
feeding tests.

- Definition of whey recovery proposals
according to cheese factory size and type of
facility (individual or centralised).
- Demonstration of whey collection.
- Technical, economic and environmental
assessment of proposals.
- Dissemination and communication via result
presentation at International Conferences,
Seminars and two Expert Panels with
stakeholders.

Transferable Results

1.

Demonstration of joint production of Whey
Protein Concentrate (WPC-35) and Biogas on
a pilot plant located at the VASCOLAC cheese
factory in Zamudio (Bizkaia, Spain).

obtained are as expected with methane
contents ranging from 50 to 55% and daily
rates of approximately 0.26 and 0.29 cubic
metres of methane per kg of volatile solids, for
UF permeate and whey, respectively.

The pilot plant has been in operation for 48
months optimising the combined process
of obtaining concentrates from Reverse
Osmosis (RO) and Ultrafiltration (UF) as well as
producing biogas from whey and UF permeate.
The methane-rich biogas production results
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2.

Development of new whey-based food
products
4 new products have been developed with
concentrated liquid whey contents ranging
between 21 and 62%. These food products are:
- A whey drink with orange juice content
aimed at children.
- A sliceable cheese type of product for
sandwiches or ham & cheese fritters.
- Cheese-flavoured sauce for salads and meat
dishes.
- Soluble cocoa to be dissolved in water or milk
for vending machines or wholesalers.

These food products have received validation
for consumption from the health point of view
and their shelf life has been estimated at over
50 days and over 9 months for chilled products
and soluble cocoa, respectively. Tasting
tests revealed these products also received
organoleptic acceptance from consumers.

4.

Action Plan including several

Transferable Results

3.

Development of 9 types of fodder for
livestock feeds and feeding tests with egglaying hens, broiler chicken and dairy sheep.
The results indicate that whey addition to
feedstuffs improves the yield across all the
parameters analysed: laying rate, daily intake,
conversion index and daily weight gain. In
particular, the laying rate of hens increased
by 9% without affecting the quality and size
of eggs; broilers showed a daily weight rate
of 28% and 48% with whey and WPC-35
respectively; and the quality of sheep milk
improved as the levels of fat and protein
increased without reducing production rate.

The development of whey-based food products
and feedstuffs leads to the proposal of new
product diversification activities to enhance
the competitiveness of the cheese-making and
feed manufacturing sectors.

4.

Action Plan including several recovery
proposals for whey use as well as financial and
environmental viability studies of the main
scenarios.
The whey collection proposals put forward
enable the recovery of up to 90% of the
whey produced in the Autonomous Basque
Community (CAPV) and include the collection
of some 53% of the whey generated by the
small and medium-sized cheese factories to a
centralised plant, separately or in combination
with part of the Cantabria whey.

The two main collection proposals are:
- Whey collection from 22 cheese-making
factories in the Basque Country by the largest
factory.
- A proposal for a whey collection and
processing plant to obtain powder products
(Whey and WPC-35) and food preparation
based on whey from the 22 Basque cheesemaking factories and a further 7 factories
from the Asón area in Cantabria.
Possible collection routes, frequency and the
number of cheese factories to be included per
route have been proposed for each option.

5.

Improved proposal for livestock
feeding with liquid whey (including
sheep), under hygienically controlled
conditions (pasteurised).
Different proposals have been
made regarding intake amounts
recommended by type of livestock, both
in the event of own livestock feeding
(especially recommended for small size
cheese factories) and for the delivery of
whey for external livestock.

Exepected Benefits
Benefits expected for the different
stakeholders:
Cheese sector:
• Improved environmental sustainability:
Reduction of eutrophication impact on
ecosystems, because of whey discharge
prevention.
• Legal compliance.
• Competitiveness improvement: product
diversification.
• Reduction of discharge costs and possible
fines.
• Increased employment prospects: from 1 to
2 people for medium-size cheese factories
for food production; and from 5 to 7 for
centralised facilities.
Feed and Livestock Sector:
• New low-cost protein and carbohydrate
sources.
• Prebiotics replacement.

Administration:
• Greater legal compliance.
• Good practices and greater health control
• Increased business competitiveness and
diversification, employment retention or
possible increase.
Other sectors:
• Business opportunities for dairy equipment
suppliers, logistics and transport companies,
by-product recovery and renewable energy
producing sectors.
• New raw materials for food product
manufacturers (dairy, meat, snacks, etc.)

Impact
The results obtained have been widely
broadcast at different national and
international events.
- Presentations at the Progress in Biogas III
2014, ORBIT 2014, WASTE 2015 and AIDA-ITEA
2015 conferences.
- Posters at the WASTE 2013, CONAMA 2014
and Annual Meeting of the European
Federation of Animal Science (EAAP) 2015
conferences.
- Papers in technical journals: Industrias
Lácteas Españolas (ILE), “Alimentación
Animal” (Animal Feed).
- Project dissemination seminars: SAVECROPS
(2014), COOLSWEEP (2015), REGEN FARMING
(2015), Innovación para empresas (2015)
- Radio interviews (5), appearances on 2 TV
programmes.
- Hosting 2 roundtable discussions to present
results and proposals (December 2012 and
December 2015).
- Contact and information submission to over
40 bodies or companies for the dissemination
of results and co-operation (brochure, project
video).

Comprehensive use of the whey generated by the dairy
industry in the Basque Country.
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