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CocoskE oFFIcE

23 COUNTRIES INVOLVED:

- Belgium, Bulgaria, Czech a
Republic, Denmark, Estoniass’
Finland, France, Germany, = 45 .

Greece, Ireland, Israel, Italy, =
Lithuania, The Netherla ‘
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

HEALTH

4

nutrition in improving animal y - [}
health and also the quality, / :/:“}4 \ ,"/
safety and wholesomeness of e 3
human foods of animal origin. k/ﬁf
FEED | FooD |

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. %



WORKING GROUPS
WG1 Feed and food for { }

health

* Nutritional issues e Structure of feed supply chain

e Effects of animal nutrition
on:
e the health of the animal

e the nutritional
composition/bioactivity of

WG2 Feed Safety

« Feed and food safety ﬁ(?onsumer perceptions of
livestock production systems.

AAttitudes of consumers to
scientific innovations in feed

changes in feed formulations
 Feed technology
o Traceability authenticity issues

concerns

« (Contaminants occurrence,
intake, carry over

, production g
e compliance between feed and Anformation sources for %
food limits

consumers .



FEED SAFETY and FEED SUPPLY




WORLD PER CAPITA FEED USE

World per capita feed use
>100 Kg/Person/Year

(excluding forages)

yi ¢ 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 sl ump,

persisting animal diseases and Country W s
uneasy commodity market, the — -
worldwide total quantity of China %0
. . . Brazil 59.0
animal feed made industrially - o
seems to have set new records- _%m 249
. ” Canada 20.5
again Russa 201
Korea 16.2
Thailand 1.3

These top 10 producing regions amount

mOre than 700 million ;)O(gldjcnoz"rgof::‘cx(';eohleshnaeqO,tc
metric tons

Source: Feed International 2008,2009



THE MANY FACES OF FEED QUALITY

o Nutritional quality
o Technical quality
o Emotional quality

O Safety for the animals,

environment and consumers of

animal products

(den Hartog, 2003) %




Farmers, nutritionists, industry
and governments have been
obliged to pay serious attention to
animal feedstuff production e P
processes, and have P
acknowledged that animal feed T
safety 1s an essential prerequisite NN
for human food safety.
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ALL CONSUMERS SHOULD BE ABLE TO
RELY ON SAFE FOOD, AND SAFE FOOD
REQUIRES SAFE FEED



FEED = FOOD

o The result 1s that feedstuffs are
now required to be equivalent to
foods 1n terms of nutritional

quality, technical aspects, safety

and so forth.



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

QUESTION/TASK CHANGES

Agri-food

Policy Consumer

research

#I'm hungry! Is
there something to
eat?

»Food Security
»Securing food supply

»Manufacturing
enough food

» Research for

»1'd like something to
eat! What do we have?

»Food Quality
»Reducing surpluses

in the EU

» Research on

» How safe is my

food?

»Food safety

»Risk asssement

» Research on

New

questions

and

> In (‘}1‘ ea "&111 g > 1:)1‘ (@] duct qua 111_}' g b atet}? T as k S
agricultural ‘ »Sustainability of
production >»Process quality T e
- agricolture
>»Using all resources
1945-60 1980-1990 2000... ..

Adapted from Flachowsky and Déanicke, 2004



ORIGIN: POSITIVE SAMPLES (%) FROM

MICOTOXINS IN ASIA

South east South Asia North Asia
Asia

Aflatoxin

T-2 toxin 0
Zeralenone 23
Ochratoxin 9
Fumonisin 45
vomitoxin 19

Cereals, proteins grains, complete feeds
Taylor-Pickard, 2009

Origin is important!!!

19
57
29

55
28
58
75
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ILLUSTRATIVE DEVELOPMENT OF BIODIESEL
AND BIOETHANOL DEMAND AND THE
INCORPORATION RATE UNTIL 2020 IN THE EU-27
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Total cereal balance sheet 1n the
European Union, 2009-2015 (miot)

Consumption 271.8

fOf which food 85.3
and industrial

fOf which feed 168.0

AOf which 7.8
bioenergy

Source: Feed International, June 2009

272.1
895.4

167.7
8.3

275.9
35.9

168.4
10.9

283.2
36.4

169.4
16.9

288.0
86.6

170.3
20.4



U.S. Grain prices

SIDE EFFECTS T

$7.00 b=

o Raw material
competition

o“ New” Dby

#2 yolow com, central llinois elevator truck bid Source: Dr. Tom Elam, FarmEcon LLC
The above chart shows the increasing volatility in maize prices over the last
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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

de Paz, 2009

Cotton seed

Cane molases

Beet molases
Citrus pulp

Beet pulp

Glicerin

Acidified Soap Stocks
Palm oil

Grape pulp

Grape seed o1l meal
Copra

Tomato pulp

Vinasse



Férmula Descripcién Ezpeci
Codige P Cédig
S06 VACAS TRADICIOMAL FELIX 4

Actual Cadig  Mombre Por. Nombre de Mutr _Actual

67530 18 SOJa-44% 3377 2 PROTEINA 19.99

42000 12 MAIZ 2100 3 GRASA 3.98

400.00 45 CEBADA MACI 2000 4 FEBRUTA 4 64

200.00 17 SALVADOD 1000 5 F.AD. 5.59

91.00 22 M.CANA 455 6 F.M.D 13.51

75.00 9 TRIGO IMPCR. 375 8 CALCIO 1.27

4200 5 CARBOMATO 210 9 FTOTAL=P 0.51

41.00 305 MAGNAPAC 205 12 CENIZAS 9.03

2400 35 BICARB.30DI 120 13 C.M.F. 41.21

16.00 16 SAL penl 15 L.A.D Dg

7.00 44 FMONOCALCI 035 18 HEMICELULD 79

670 ADDG3 TB3-VACAS A 034 17 PECTIMNA 34

200 198 OXIDO MAGNE  0.10 40 LIS DIMET 3.04

----------- 41 LIS DI 8.23

2,000.0 42 MET DI 2.09

55 PDIN-PDIE 21.99

58 UFL. 98.15

57 UF.C. 97.22

58 P.O.LM. 143.4

55 P.D.LE. 121.4

60 P.D.LA. 749

51 DIP 129.2

65 % DIP 64.62

e ‘N? 70 AZUFRE 0.25

71 CL.SODICO 0.95

. 72 CLORO 0.59

73 SCDIO 0.64

Opportunlty 74  POTASIO 1.14
75 MAGMESIC 0.27

. 75 Na+K-C 4456

77 COLINA 1.431.

for dlet 83  ALMIDON 28.0
84 AZUCARES 59

R 35  TOT.SCJA 338

86 ALM+AZU 33.9

Orl I lu a lon 87  TOTAL CEREA 448

88  T.GLUTEN=S

85 MAT.SECA BT.7

a0 CEREAL+SUB  54.8
91 Hierre 150.89

92 Cobalto 0.84

93 Cobre 32.72
94 Manganeso 125.18
de Paz) 2009 95 Zinc 128.66
97 Vit A 10,050

98  Vit. D3 2,513
Feed fOI‘ Health: 15t 953 Wit E 41.873
. .. 100 ALMFND 2.07
International WOI‘kShOp [JOlnt 101 DCAD 244 5
meeting WG 1, 2, 3, 4]Milan, Italy on 10z VDG-ALM+AZ 358
th 1mth 103 C-HC 175
March 16*-17 104 TAMPON 1.20

Farmula Descripcin Especi
Cédigo Codig
507 VACAS INGREDIENTES NUEVOS FELIX 4
Actual Cadig  Mombre Par. MNombre de Mutr  Actual
418.30 12 MAIZ 2097 2 PROTEINA 20.01
IEL00 18 SOJA-44% 1820 3 GRASA 430
350.00 48 CEBADA NACI 17.50 4 FERUTA 5.89
apo.oo as DDG-MAIZ-MA 1500 5 FAD. T.70
200.00 ADD1Z MLO 1000 & F.H.D 16.31
140.00 ADOTE T.COLZ& OO OO 8 CALCIO 0.99
100.00 27 GIRASCOL 35% .00 9 F.TOTAL=P 0.51
IB00 5 CARBOMNATO 180 12 CENIZAS 8.03
27.00 17 SALVADO 135 132 C.M.F. 40.47
2400 3% BICARB. 5001 120 15 L&D 139
16.00 16 SaL 080 18 HEMICELULD 8.6
13.00 305 MAGHNAPAC 0es 17 PECTINA 35
G.70 ADDG3 TB3-VACAS A 0.34 40 LIS CIMET ey
200 198 OxIDO MAGNE 010 41 LIS Dl T7.58
----------- 42 MET DI 232
2,000.0 55 FDIM-FDIE 22.38
56 UFL. 958.01

a7 U.F.C. g7.22

58 P.D.IH. 1415

59 P.D.LE. 1181

60 P DA 755

61 O.P. 128.4

65 % DIP G418

70 AZUFRE 0.28

71 CL.SODICO 0.88

72 CLORO 0.53

73 S0DID 0.64

T4 POTASIO 0.84

75 MAGMESIO 0.20

T6 Ma+k-C 308.9

77 COLINA 1,780,

83 ALMIDOMN 300

54 AZUCARES 3.3

85 TOT.S0JA 182

86 ALM+AZL 333

87 TOTAL CEREA 485
88 T. GLUTEN=S 15.0

89 MAT.SECA 891
40 CEREAL+SUB G4.8
a1 Hierra 114.43
g2 Cobalto 0.77
93 Cobre 28.76
G4 Manganeso 118.71
95 Zinc 130.59
95 DOG 150
a7 Wit. & 10,050
458 Wit. D3 2,513
93 Wit E 41.875
100 ALMFND 1.84
101 DCAD 170.0
102 WDG-ALM=+AZ 272
103 C-HC 9.6
104 TAMPON 1.20



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
de Paz, 2009

Feed for Health: 15t International Workshop
[joint meeting WG 1, 2, 3, 4]Milan, Italy on March 16th-17th




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

Source: Lemenager et al., 2006



Safety 1ssue: DDG Mycotoxin

contamination
AfB1 |ZON T2-
Toxin

No. of analysed 103 103
samples
Positive samples 8 95 66 90 27
% Positive samples 8 92 64 87 26
Level of 24 333 2130 596 113

contamination, ug/kg

mycotoxin surveillance!!!

o Source: Feedtech, 2007




Nutritional 1ssue: Variation in DDGS

Corn Distillers’ Dry Grains +
SolublesP

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
2ﬁllltﬁienttvﬁesna;esrepog i o eq tUOfatcl)tetl T he value of DDE®I $EB5.9617D/MWheh prodsct $ 1 1 0

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

Adapted from Lemenager et al., 2006

/ t




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
orowth performance and carcass characteristics

Source: Ruminant physiology 2009: Drouillard et al, 2009



HIGH SULFUR CONTENT OF DDGS:
EFFECTS ON RUMINAL FERMENTATION

50

%38 @ NRC sulfur
Z o * 3.4 0O High sulfur
=
o
% 30 -
=
3 x
c 20 1.0
(@]
(@]
*0.4
10 1
0 T T T e 1
Acetate Propionate Butyrate Lactate

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.



TECHNICAL ASPECTS

Dry grind process:

< 400 microns to improve ethanol yield/bu of
corn

Flowability in the feed plant

>5-7% DDGS 1n 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% 1n beef and dairy
10% 1n swine

5% poultry

Source: Lemenager et al., 2006




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)




PROTECTIVE EFFECTS OF a-TOCOPHEROL
AGAINST OCHRATOXIN CYTOTOXICITY

Bovine mammary epithelial cells (BME-UV1)

E 20 ng/ml OTA 10 nmg/ml OTA 5 ng/ml OTA
{b)
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. w
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+
.

Percentage of protection
(relative to control)
(o)}
o

10 m 10 um 1 nMm

o-Tocopherol concentration
a-TC significantly inhibited ochratoxtmduced ROS production in BMBV1

cell lines. This inhibition is concentration dependent.
(Baldi et al., 2004)



THE EFFECT OF DDGS IN DIFFERENT SPECIES NEEDS
SCIENTIFIC EVALUATION.

oHi gh o1l content of di s
. . ey ey .... Dietary lipids such as supplemental fat,
- atfect fiber dlgeStlblhty oilseeds, and distillers grains, if not
Tk 1; stabilized, canbe significant contributors to
- milk quality the load of free radicalsin the animal

(JDS 2007)

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 “ h

o Source: Lemenager et al., 2006




OXIDIZED FAT: EFFECTS ON IN VITRO
DIGESTIBILITY OF CP

100 -
98 A
96 A
94
92 A
90 A
88 -
86 -
84 A
82 -

/

Fresh fats Fresh fats+AO Oxidized fat Oxidized
fat+AO

% digestibility

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)

(Vazquez -Ainidn and Jenkins, 2007)



g/kg of DM digested

39 -
38 -
37 A
36 -
35 -
34 A
33 A
32 A
31 A
30 A

29

Oxidized fat:

effects on microbial nitrogen

Freshfats Fresh Oxidized Oxidized
fats+AO fat fat+AO

(Vazquez-Anon and Jenkins, 2007)

e FF+ AO treatment produced
more microbial nitrogen than

any other treatment.

 Microbial nitrogen yield less

for OF than FF diet
e Addition of AO 1increased

microbial nitrogen in both fat

treatments.



Feed processing

Feed nutritive value
Ahysicalchemical composition

Feed
intake

Nutritional
ecology

\ 4

Nutrient [

ASecondary substances yy
ANutrient content
Feed safety

Animal response
feed processin

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

supply

Digestive
function

Genotype

Nutrient requirement
Anergy

Mrotein

AVinerals

Avitamins

r

Ani mal 6s

nutritional
status

Metabolism of

ANater

LY IEES
Avitamins

A

\ 4

Animal performance

AProduction rate
Aroduct quality
Aroduct functionality




SUMMARY

Feed supply chain can affect feed safety:
Origin of raw material
By-products inclusion

Feed approach 1s not enough: diet approach has
to be developed

Nutritional interventions
Producer training and education



Impact of animal feed on food quality and health of elderly consumers

Programme

1st announcement

snd Intenational FEEDA-HEALTH Conference 1415 June 2010 - Tromso » Norway
Monday 14th - Tuesday 15th June

Session 1. Role of food for health of the elderly

= Milk proteins and sarcopenia

« Vitamine D rediscovery - its role in healthy aging, new information

- Role of milk in reduction of chronic disease

» Role of seafood long chain n-3 fatty acids in fish supply to improve health and quality of life
» Fish feed and tailor-making healthy farmed fish to have optimal nutritional composition

Session 2. Safety and quality of fish feed

- Carry-over of contaminants; are elderly at greater risk?

« Quality aspects and their preservation in fish

» Use of processed animal proteins in fish feed

- Rapid advanced analytical methods to assess the safety and quality of fish feed

Session 3. Feed supply

« Feeding strategies (manipulation, new diets design, new ingredients and vitamins inclusion, etc.) in local
animal origin foods and high-quality niche products, focussing in meats and dairy products

- Aquaculture feeds: Ensuring growth of the industry with sustainable feed ingredients production
systems and main key factors

- Advances in animal feed technology for fish feeds

Session 4. Food, health perception of consumers

- Attitudes and knowledge of healthcare providers about safety and nutritional value of food
= Sources that consumers use to obtain information about foods of animal origin

« Elderly consumer perception of risk and benefits associated with food of animal origin

= Product (meal) innovation contributing to elderly people’s diet and quality of life

- Factors that directs food choice and nutritional intake in elderly

Sensory aspects of food for elderly

2nd International FEED%HEALTH Conference




civeieethank you

For more information
FEED for HEALTH

ek om X 0ur weSsoe Contact

Cost Action FA 0802

COST Action FA G8I2 Feud for Meat is granted by (ST Faed br Moath statec
oo 1ot Docomber 2008 and wil st £ years

Internet: www.feedforhealth.org

For general inquiry:

Thes COST Action e to Creste & resesch network Loncomed wet

o D ol of el mutition i engroung sl healh
. nmumw-mmm:‘w.‘“
Sneicpoent of e corcepts of Seed sakty Qualty
A ::::ﬂt, ntmdmaunlmntmw
fooors & humans.

o \ Heidi Trige (Conference secretariat manager)
’,“ Nofima: +47 776 29052
’ heidi.trige@nofima.no
Joop Luten (Conference chair)
Nofima: + 47 776 29087
joop.luten@nofima.no
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http://www.feedforhealth.org/

