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FEED FOR HEALTH COST ACTION FA802

A RESEARCH NETWORK

 COST –European COoperation in the 

field of Scientific and Technical Research

 COST –together with 

EUREKA and the EU FP–

is one of the three pillars of 

joint European research 

initiatives



23 COUNTRIES INVOLVED:

·Belgium, Bulgaria, Czech 

Republic, Denmark, Estonia, 

Finland, France, Germany, 

Greece, Ireland, Israel, Italy, 

Lithuania, The Netherlands, 

Norway, The Former 

Yugoslav Republic of 

Macedonia, Poland, 

Romania, Slovenia, Spain, 

Switzerland, Turkey, and 

The United Kingdom. 



FA0802

KEY SCIENTIFIC OBJECTIVES

 To develop an integrated and 

collaborative network of 

research groups that focuses on 

the roles of feed and animal 

nutrition in improving animal 

health and also the quality, 

safety and wholesomeness of 

human foods of animal origin. 

 Examine the perception of consumers as 

regards the effects of feed production processes 

on animal health and on the quality and safety 

of the resulting food products.
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WORKING GROUPS

• Nutritional issues 

• Effects of animal nutrition 

on:

•the health of the animal

•the nutritional 

composition/bioactivity of 

animal-derived foods

• Feed and food safety 

concerns 

• Contaminants occurrence, 

intake, carry over 

• compliance between feed and 

food limits

• Structure of feed supply chain

• changes in feed formulations

• Feed technology  

• Traceability authenticity issues 

ÅConsumer perceptions of 

livestock production systems. 

ÅAttitudes of consumers to 

scientific innovations in feed 

production

ÅInformation sources for  

consumers

WG2 Feed Safety

WG4 Consumer concerns 

& percepition

WG1 Feed and food for 
health WG3 Feed supply



FEED SAFETY  and FEED SUPPLY



WORLD PER CAPITA FEED USE

World per capita feed use 

>100 Kg/Person/Year

(excluding forages)

Source: Feed International 2008,2009

It is as if each of us started the year 
with a 100 -kilo sack on our backs and 
each day used 300 grams 



2008:WORLD FEED PANORAMA

“Despite the economic slump, 

persisting animal diseases and 

uneasy commodity market, the 

worldwide total quantity of 

animal feed made industrially

seems to have set new records-

again” 

more than 700 million 

metric tons

 Source: Feed International 2008,2009



Nutritional quality

Technical quality

Emotional quality

Safety for the animals,

environment and consumers of

animal products

THE MANY FACES OF FEED QUALITY

(den Hartog, 2003)



ALL CONSUMERS SHOULD BE ABLE TO

RELY ON SAFE FOOD, AND SAFE FOOD

REQUIRES SAFE FEED

 Farmers, nutritionists, industry 

and governments have been 

obliged to pay serious attention to 

animal feedstuff production 

processes, and have 

acknowledged that animal feed 

safety is an essential prerequisite 

for human food safety. 



FEED = FOOD

 The result is that feedstuffs are 

now required to be equivalent to 

foods in terms of nutritional 

quality, technical aspects, safety 

and so forth.

http://www.all-organic-food.com/images/barley.jpg


QUESTION/TASK CHANGES

Adapted from Flachowsky and Dänicke, 2004

New 

questions 

and 

Tasks



ORIGIN: POSITIVE SAMPLES (%) FROM

MICOTOXINS IN ASIA

South east

Asia

South Asia North Asia

Aflatoxin 40 55 6

T-2 toxin 0 0 1

Zeralenone 23 19 55

Ochratoxin 9 57 28

Fumonisin 45 29 58

vomitoxin 19 3 75

Cereals, proteins grains, complete feeds

Taylor-Pickard, 2009

Origin is important!!! 



ILLUSTRATIVE DEVELOPMENT OF BIODIESEL 

AND BIOETHANOL DEMAND AND THE 

INCORPORATION RATE UNTIL 2020 IN THE EU-27



2009 2010 2012 2014 2015

Consumption 271.8 272.1 275.9 283.2 288.0

ÅOf which food

and industrial

85.3 85.4 85.9 86.4 86.6

ÅOf which feed 168.0 167.7 168.4 169.4 170.3

ÅOf which

bioenergy

7.8 8.3 10.9 16.9 20.4

Total cereal balance sheet in the 

European Union, 2009-2015 (mio t)

 Source: Feed International, June 2009



SIDE EFFECTS

 Raw material 

competition

“New” by products



LIST OF SOME NON TRADITIONAL FEED

INGREDIENTS

 Corn Gluten Feed

 Corn Gluten Meal

 Corn DDG´s

 Corn cobs

 Corn germ meal

 Wheat, Barley or Sorghum DDG´s

 Sorghum

 Rice hulls

 Oats hulls

 Soybean hulls

 Barley malt residue

 Tapioca meal

 Palm kernel oil

 Palm kernel meal

 Cotton seed

 Cane molases

 Beet molases

 Citrus pulp

 Beet pulp

 Glicerin 

 Acidified Soap Stocks

 Palm oil

 Grape pulp

 Grape seed oil meal

 Copra

 Tomato pulp

 Vinasse 

de Paz, 2009



Feed for Health: 1st

International Workshop [joint 

meeting WG 1, 2, 3, 4]Milan, Italy on 

March 16th-17th

de Paz, 2009

New 

opportunity

for diet

formulation



FEED FORMULATION FEATURES

 Formula for dairy cows producing 35-40 kg milk/day

Type of ingredients Cost of formula €/t

Traditional 215.50

Non traditional 197.42

Difference 18.08

Feed for Health: 1st International Workshop
[joint meeting WG 1, 2, 3, 4]Milan, Italy on March 16th-17th

de Paz, 2009



 Source: Lemenager et al.,  2006

CHALLENGES TO ADDING DDGS TO FARM

ANIMAL FEEDS:

Variation in nutrient content and 

nutrient availability between batches

 Co-product handling, storage, and 

transportation

 Effect on animal performance, end-

product quality, and nutrient 

management

Safety ….



AfB1 ZON DON FUM 

(B1+B2

)

T2-

Toxin

No. of analysed

samples

103 103 103 103 103

Positive samples 8 95 66 90 27

% Positive samples 8 92 64 87 26

Level of 

contamination, μg/kg

24 333 2130 596 113

 Source: Feedtech, 2007

Safety issue: DDG Mycotoxin

contamination

mycotoxin surveillance!!!



Nutrient/Componenta

Corn Distillers’ Dry Grains + 

Solublesb

Reference Range

Crude protein, % 8.5 – 9.9 28 – 32

Crude fiber, % 1.5 – 3.3 5 – 14

Fat, % 3.5 – 4.7 3 – 12

Phosphorus, % 0.28 – 0.34 0.7 – 1.3

Sodium, % 0.00 – 0.02 0.05 – 0.17

Sulfur, % 0.12 0.4 – 0.8

Nutritional issue: Variation in DDGS

Adapted from Lemenager et al.,  2006

a Nutrient values are reported as a percent of total dry matter.
bAll things being equal, the value of DDGS (85% DM) is ≤ $110/t when corn is $2.20/bu and SBM is $175/t. When product 

variation, transportation, handling, and storage are considered, DDGS value is realistically worth <$70/t.



 Source: Ruminant physiology 2009: Drouillard et al, 2009 

HIGH SULFUR CONTENT OF DDS

 Sulfur content of DG varies due to the addition of 

sulfuric acid to fermenters for pH adjustment

 Into the rumen, ruminal microbes reduce sulfur to 

hydrogen sulfide (H2S)

 Hydrogen sulfide is eructated from the rumen and 

subsequently respired into the lungs

 When hydrogen sulfide is in excess can reduce 

growth performance and carcass characteristics



0

10

20

30

40

50

Acetate Propionate Butyrate Lactate

c
o

n
c
e

n
tr

a
ti
o
n

, m
M

NRC sulfur

High sulfur

* 3.8

* 3.4

* 1.0

* 0.4

Cattle decrease feed intake in response to chronic exposure to high sulfur levels. 

High levels of dietary sulfur alter ruminal fermentation, fermentative end-

products, and cattle performance.

 Source: Ruminant physiology 2009: Drouillard et al, 2009.

HIGH SULFUR CONTENT OF DDGS: 

EFFECTS ON RUMINAL FERMENTATION



 Source: Lemenager et al.,  2006

TECHNICAL ASPECTS

Dry grind process:

· < 400 microns to improve ethanol yield/bu of 

corn

·Flowability in the feed plant 

· >5-7% DDGS in feed can reduce pellet 

throughput, pellet durability, and feed efficiency 

potential

 Small particle size can contribute to gastric ulcers 

in swine.



 Source: Lemenager et al.,  2006

LEVELS OF DRY DISTILLERS’ GRAINS

(DDGS) IN DIET:

 20% in beef and dairy

 10% in swine

 5% poultry



BEYOND FEED SAFETY

NUTRITION BASED HEALTH CONCEPT

o Feeds must be considered not only in terms of 

production efficiency but also in term of their ability 

to promote health 

(Adams, 2005)

FEED

Manage gastro-intestinal (GI) tract:

•maintain GI integrity

•Inhibit pathogens

Reduce metabolic stresses

•Control mycotoxins

•Support immune system

•Modulate oxidative stress

Health maintenance and 

disease avoidance



PROTECTIVE EFFECTS OF a-TOCOPHEROL 

AGAINST OCHRATOXIN CYTOTOXICITY

a-TC significantly inhibited ochratoxin-induced ROS production in BME-UV1 

cell lines. This inhibition is concentration dependent.

Bovine mammary epithelial cells (BME-UV1)

(Baldi et al., 2004)

20 mg/ml OTA             10 mg/ml OTA              5 mg/ml OTA



 Source: Lemenager et al.,  2006

THE EFFECT OF DDGS IN DIFFERENT SPECIES NEEDS

SCIENTIFIC EVALUATION.

High oil content of distillers’ grains affects:

• affect fiber digestibility

• milk quality

• immune function

• end-product quality (carcass composition, fatty acid 

profile, fat firmness, and shelf life)

• reproductive function (ovarian activity, embryo survival)

• human health by changing the end-product fatty acid 

profile

….Dietary lipids such as supplemental fat, 

oilseeds, and distillers grains, if not 

stabilized, canbe significant contributors to 

the load of free radicalsin the animal 

(JDS 2007)



OXIDIZED FAT: EFFECTS ON IN VITRO

DIGESTIBILITY OF CP
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Dietary CP (% DM) 18.6%; EE 5.5% ( 3% added fresh or oxidized fat)

peroxide value 3.5 mEq/kg (FF) vs 215 mEq/kg (OF) 

AO 200mg/kg DM: blend of EQ (equinone) and TBHQ (Butylhydroquinone)

(Vázquez -Añón and Jenkins, 2007)
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Oxidized fat:                                  

effects on microbial nitrogen

(Vázquez-Añón and Jenkins, 2007)

•FF+ AO treatment produced

more microbial nitrogen than

any other treatment.

•Microbial nitrogen yield less

for OF than FF diet

•Addition of AO increased

microbial nitrogen in both fat

treatments.



Feed

intake

Feed processing
Nutritional

ecology

Nutrient

supply

Feed nutritive value

ÅPhysical-chemical composition

ÅSecondary substances

ÅNutrient content

Feed safety

Animalôs

nutritional 

status

Animal response to

feed processing

Nutrient requirement

ÅEnergy

ÅProtein

ÅMinerals

ÅVitamins

Digestive

function

Genotype

Metabolism of

ÅWater

ÅMinerals

ÅVitamins

Ration formulation,

nutritional

modeling

Animal performance

ÅProduction rate

ÅProduct quality

ÅProduct functionality 

Environmental

Issues

(contaminants)

Changing role of feed 
from that of general 
maintenance or 
production efficiency  
to a highly focused diet



SUMMARY

 Feed supply chain can affect feed safety:

·Origin of raw material

· By-products inclusion

 Feed approach is not enough: diet approach has 

to be developed

 Nutritional interventions 

 Producer training and education





www.feedforhealth.org

…………thank you

http://www.feedforhealth.org/

