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Abstract

From 21 to 23 January 2009 the fifth QLIFamdiexghange workshop took place. Inspireddmgehe t
“Towards improved quality in organic food pfadgotiop of 20 participants and 11 lectunetesnisace days
with lectures, discussion, exchange and soo#¢ @xpetiience in research set-up and tasteenigdfifteen
nationalities exchanged their experiences ¢h iaggaduct quality. Many results from coergiachds
between conventional and organic products wetedpaesl discussed. In some presentations mmasesemp
was laid on exploring the mechanism behincktioe preabsence of certain health-influencing plant
components. Comparative studies will be cdntirexgioring the mechanisms behind foundedifierenc

substances is suggested as an important direfatiore fresearch.
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Introduction

Consumers’ expectations about organic foodriaig mateproduction and the product itself. (Woghrition
is regulated and guaranteed, which is not smfrpoaguct quality. For a further consumers’ guality of

organic produce might become a key factor.

As part of the EU-programme Quality of Lowoth(f@t i see www.qlif.org) a seminar is ofganised
researchers on the topic “Towards improveid gugédityic food production”.

The seminar is organised by the Louis Bolk thetindependent research institute for angeuliciee,
nutrition and healthcare. Within the QLIFquiogzntier meetings were organised by thelkdngiat. The
previous workshops were on “Healthy Soil, iHgadthye2lthy People” (2-4 February 2005), ‘daiwelds
oriented rearing methods in organic produetiosi’ 2622 February 2006), “ Measuring fgodanaipts,
methods, and challenges” (12-14 February 2089l aimbgen: research and extension” (18+46/Feb
2008).

This 5th (last) seminar within the QLIF pragestdocthe most actual research output riégeglitdity
guestion. Expert researchers from QLIF propst adtother European Institutions bringmotletige and
experience related to food quality and to chédletingeorganic sector, sharing their knawtkdgperience
with junior scientists and students. The meetiegcharacter of a ‘winter school’ with aveimésrmction

between contributors and participants

The aim of the workshop is to introduce partacipatht background and actual knowledgeyan qugditic
food production, and both theory and praciiearol i@pproaches and techniques, which aier shéed
guestions around product quality and how tdtaétsipeets of human health are touched buthereerdral

theme.
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Programme

Towards improved quality in organic food production

5th QLIF training and exchange workshop, Drigberggrdanuary 2009

21 January 2009

13.00 -13.30
13.30 - 14.00
14.00 — 15.00
Tea Break

15.30-16.30
16.30-17.30

End of first day

22 January 2009

8.30-9.30

9.30 - 10.30

Coffee break
11.00 — 12.00

12.00-13.00

Lunch break

14.00 — 15.30
Tea Break
16.00 - 17.00
17.00 - 18.00
18.30

Programme

Arrival and registration
Welcome and introduction
Geert-Jan van der Burgt, Louis Bolk Institettaidistroduct quality, the alpha and

omega for further development of organic agricultur

Theme: QUALITY IN PLANT PRODUCTS
Bart Timmermans, Louis Bo#k Mestitetlands, Fusarium in wheat
Lucy van de Vijver, Louis Bolk Institute, Nishédtdological aspects of the

comparison of organic and conventional products

Ewa Rembialkowska, Warsaw University of Lée, RoémpdQuality of organically
produced plant products
Sgidasted, University of Copenhagen, Danimaik the chemical composition of

organic and conventional plant products different ?

Charlotte Lauridsen, Aarhus University, DBioasdilability of nutrients and health
promoting substances in organically plant preestogated in an animal model

Contributions of participants

Theme: SENSORY ANALYSIS
Bob Cramwinckel, Centre for Taste Researchnigensumer perception of the

sensory quality of products - with practicsggxerci

Theme: QUALITY OF ANIMAL PRODUCTS

Ewa Rembialkowska, Warsaw University of Lée, RoémpdQuality of milk and meat
from organic production

Havard Steinshamn, Bioforsk @kologisk, Retfatign between grassland management
(organic managed long term or short term gaasskatednical composition) and bovine
milk quality

Conference Dinner



23 January 2009
8.30-9.30

9.30-10.30

Coffee break

11.00 - 12.00

12.00- 13.00

Lunch and departure

10

(not presented because of illness of sgehkarna Probst, FiBL, Switzerland

Implications of a calmative handling procezhitie foreliminary to transport and

slaughter and the implications of animals heflasbparameters and meat quality.
Jan de Wit, Louis Bolk Instiheeant, Milk quality

Theme: OUTLOOK TO HEALTH
Machteld Huber, Louis Bolk Institute, NethEffantisof diet type on chicken health
FINAL SESSION

Conclusions and main findings futdiearesearch needs and priorities
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Product quality - The alpha and omega for further
development of organic agriculture

Geert-Jan van der Burgt
Louis Bolk Institute, Hoofdstraat 24, NL-39ébérgyddr, The Netherlands
E-Mail: g.vanderburgt@Iouisbolk.nl

I don’'t have the answers, | have some topisislén.con

About the definition of quality.

The most open, but nevertheless very usefoih @dgfiproduct quality’ is:

Any property of a product that is related tecaaggmct of this product. Useful becausefgedr® answer
first this question: Who is desiring what prdyertwhere?

In social and economic communication ‘quakily asex and seldom clearly defined.

Statement: there is not a thing like ‘organic fuadity’.
Food quality criteria may be developed, angpovdan&emight meet these criteria as well asa@ive
produce. The organic movement might orgarnissutdel way that it can claim: we guaraiatec i

quality level, and the organic movement migteradtbahe list of conventionally used criteria

Product quality and process quality

In the organic market, consumers expect two things.

First, the product must be produced accordinggartic standards. This is process qualdy:dh@educt is
coming into existence is described and ranked &amb(ding to the standards) — good (in aecwitthatne
standards). This can be checked by a cerbifidgti@tandards can be minimal or extended eard libey
altered.

Second, the product itself is expected totéutfifoality parameters such as no pestiaies,residnitrate

content, high vitamin C (all measurable propesliby) authentic (not measurable properties).

Statement:
The organic standards are exclusively focugsdsgsmquality parameters. Product qualitipisechbat not

defined and not under control (Kahl, in pspjte ahconsumers’ expectations.

Relation process quality — product quality

Just as an example: nitrogen fertilizer andaniteateof vegetables (carrots, beetroot,dattives,
spinach,....).

Nitrogen application levels in organic andamai\eegriiculture show a wide range, overlappotberdor a
considerable part. Thus, nitrate content ole®gatahot be expected to show a difference tefarde and

conventional agriculture (Huber, 2007)

Product quality - The alpha and omega for feetbpmeat of organic agriculture 15



Exploring product quality exclusively in teeasunébte content parameters is risky: tell ongeyizuand |
will produce it.

You want milk high in omega-3 fatty acids?axg prelproduce this milk or we add the desioethdomp
You want no residues on your tomatoes? No Wittbleigh vitamin C? We make it, or we add it.

You want your eggs from a farm with good afasire@l Meelproblem, we go for a slow chickenthmeediedd
beaks to prevent picking each other.

Is that sufficient? No, because process quaktnesds (implicit, explicit) are not fulfilled.

Food safety, a special aspect of food quékty dlesely related to process quality. HAC Gfpmr&ant

instrument to improve this aspect of food quality.

An other aspect: taste as product quality parameter

This might be a great item: one’s own experigivirgaiactor. Some challenges are mentioned.

How to recognise tomorrow what you bought yesitésdsiyg marketing question when selliranoa.diss
not an item for selling direct from the farm.

Your taste is influenced by what you know od what This is again a marketing item. Ircasteellbricks
and fried air!

In case of processed foodstuff: the tastecisaomsry limited extend influenced by thetteestriginal
ingredients. Here professional experience iphggtant role.

Taste is an individual criterion but also aciitesati. | personally want a tough breade it to expand
the organic bread consumption we will havettothddpste of the crowd: a light, airy bresstju@ace: high
protein content required, so high nitrogenapplhctite wheat fields.

Taste and timing. It is perfectly known whearnapjgle to have the best taste. Neverthejeappiesnare
picked earlier (Bloksma et al, 2001, 2004)l¢advstabe them and have a still acceptalititg&ight?
Eleven?) month later. ‘Good quality’ for déwatiptiom is different from ‘good qualitynigrastdiselling later.

Other quality criteria.
Conventional agriculture is full of processrifeaigtyut we don’t recognise them. Alloviedspaiowed
drugs for animals, allowed levels of fertilizeey.don't serve as quality parameter becacsecthiye whole

country or all EU countries. They can staridléingarameters in case of international trade.

The organic movement might introduce other andjnahty criteria.

Process criteria: authenticity, regionallityjedribédndscape, natural, ....

Product criteria: coherence (Bloksma et aN@O@djvidual substances but their cohereiteaas &o far,
this is conceptual and needs further develogdnalidaiion, both of concept and the measufiéigents.
concept integrates process quality (balancedrgtaetrelopment) into product quality.

Human consumption criterion: is this foodsfiuffgsado you need two or five slices of lmeagdoesre fine,
and what about two hours later? Can this isatfafzot’ be measured apart from experiendsh®eea
relation with coherence.

Human health as criterion. Very challenging aachgkax. What is health, and what makes lypufbedlt
compounds, food as a whole, menu, lifestyle?
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Development of the organic sector: quality andtityiahthe sector itself.

Real, expected or suggested quality is a drixeng diverse factor in consumers decisiongthinganust
be done.

Clear product quality criteria (for any fooglamictexclusively) and minimum levels (éat oagéifiic
products) are to be settled. Once done so,a@bhagriculture might be moving towardsthdBiirgiteria
too. Setting of these quality criteria andnihaimrievels for organic products might redumetthef the
organic sector.

Process quality criteria might be added (feeprfoms for example) or made more strictdfragaseomic
process criteria directly correlated to desivet giteria) in order to position organic pradeanventional

surroundings.

References
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based on life processes. In: Cooper, J., Nigdli.-&ifert, C. (eds.). Handbook of orgaraéefiycmhsl quality.
WPL, Cambridge, England.

Huber, M. (ed.)(2007). Organic, More Healtligh foisbamarkers of potential health effeets bydorganic
products, investigated in a chicken model. lkdog&iBwoit, Driebergen, Netherlands, 338 p.

Kahl, J. (in prep.) Food quality research, emamgaach.
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Product quality — process quality
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Fusarium in wheat

Bart Timmermans and Geert-Jan van der Burgt
Louis Bolk Institute, Hoofdstraat 24, NL-39ébérgyddr, The Netherlands
E-Mail: b.timmermans@Iouisbolk.nl, g.vandethsigi@hbd

Introduction

Several Fusarium species are creating quaitysprobheat cultivation (Fusarium Head Blighe&diB)
infected with Fusarium have a lower 1000 gnaangeigl cause a less dense plant standedwaiirig blight,
thus reducing the quality for use as seedird fasarium on wheat can produce a varietyoaimyob
which deoxynivalenol (DON) is perhaps the megiHampet al., 1995). If present in food DCisechn
result in serious health problems (D’'Mell9:; &etaica et al. 1999). In certain yearailaitdigyvof
uninfected seeds may be limited due to the addespre of FHB epidemics (Jones, 1999). tinettene
on average once every two years organic whaeaidsetion is affected by FHB (Osman, et al., 2004)

Within the QLIF project research has been deoedingéztions:

Do commercially available spring wheat cifévangiugir tolerance to seedling bligheimvifvso, can these
differences be linked to the initial develoghwntitfvars? (Timmerman et al, paper suamitied 2009 to
European Journal of Plant Pathology)

Is there an influence of fertility managenegiestoat reducing fusarium infestation?

The latter item will be presented and discussed bel

Method and Materials

In 2006 and 2007 (replicates in time) a fiedd tiiehe on two locations. On one locatigint witlyish soil two
management strategies were tested (composbl@)ya(®)), on the other location with heanyyatane
strategy (Farm Yard Manure (F)) was testethéafithimee systems (no replicates except yeprdiessing
of nitrogen fertilizer was applied in foureseglioat before flowering with two typexzef {€tliets and
Molasse) and three nitrogen levels as showabie thewith the highest nitrogen level appitiechiarges with

two weeks in between:

Table 1. Nitrogen levels of additional fertilizers

Pellets (kg N ha-1) Molasse (kg N ha-1)
0 0

65 108

65 + 40 108 + 67

Yield of grain and straw was recorded as wers cotmtent of grain (Grain-N)and straw (Strathdnére a
blotter test was done on the seeds to measumbtih®igseeding purpose, and the amountoiimegoats

measured. Also the presence of Fusarium spdefedvbag means of the TagMan-PCR (Waalvapods) al.
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The nitrogen level in the soil during the seaswaauwred a few times and the nitrogen dynamasdeked
with the NDICEA model (Van der Burgt et dfr@@0t)is modelling the amount of plant avidgele AN,
absolute and relative to zero-nitrogen applieatioinained.

Results
The model performance, judged by RMSE (WaBattinend1 989), is given in table 2.

Tabel 2. RMSE (Average per Strategy) of inibrggenin; simulated versus measured.

Year 2006 2007
Strategy S C F S C F
RMSE 20,3 14,5 7,3 13,5 26,7 29,8

Judgement Reasonable Good Good Good Weak Weak

In both years and all three strategies theggm#icant relation between PAN at one sidarahta®d
Straw-N at the other side. In table 3 is gpencehéage of variance of Grain-N and StrawidNewpiaimed
by the parameter PAN.

In table 4 is given the percentages of vari2@beasfd TRR (Total root rot; on of the pareonetées Blotter
test) which is explained by the parameters PAN aBdaStraw-N.

Table 3. Percentage of explained variance léfa@chBtraw-N by parameter PAN

Year 2006 2007

Strategy CS F CS F

explained variable  Grain-N Straw-N Grain-N Stravishin-N Straw-N  Grain-N Straw-N
PAN 80 42 90 54 57 39 84 54

Tabel 4. Percentage of explained variance ofl DGR by parameters PAN, Grain-N and Straw-N

Year 2006 2007

Strategy CS F CS F

explained variable DON TRR DON TRR DON TRR DON TRR
PAN 24 28 28 16 21

Grain-N 22 30 44 16 21
Straw-N 23

Discussion

For judgement of the model performance an prbitisagriented maximum RMSE of 20-kig Suggested
(Van der Burgt et al, 2006). The 2006 modedpesfsrgood (table 1; C and F) and almost;gbed (S)
performance in 2007 was weaker. The effegf péaddrof drought after sowing in 2007 iy matbabl
modelled correctly. However, the 2007 S modelmeEfoas good. The parameter Plant Avadgble Nitr

22 Towards Improved Quality in Organic Food Production



(PAN), derived from the model, was used famfuetlation with quality parameters. Withdedgsteamodel

performance, the derived parameter might alsadegleate.

There is a strong relation between PAN andinithegplant (table 2; Grain-N and Straw-0lj.the20
percentage explained variance is lower thanvmizbQ@ight be the result of the weaker niaueipee.
Grain-N is to a higher degree explained by F3thiré) due to the late additional fertilizatiapgaround
flowering). Overall we conclude that the ptaehNaoa mainly the grain N-content indee@expeess
differences in available N.

Significant correlations between soil nitrogesm@PplBint nitrogen (Grain-N, Straw-N) at and digequality
parameters DON and TRR at the other side atiebpteben are not strong and not consistérd gears
and the strategies.

Overall nitrogen availability in 2006, C and&ywaigh and there was no response to nipbgatioagn
grain yield and straw yield. Nevertheless tresigwiicant relation between applied nitrelgesmid: DON.
In only two situations (2006; C, S) straw-Mifieandig related to DON whereas grain-N wes gitsations
related to DON or TRR. Straw dry matter yigdifics 1y increased by nitrogen applicdlt (if) znd
2007 (S, C, F) (data not given), but is ldsarsigh#n Grain-N in explaining DON and RAllTsuppsrts the
idea that it is (at least partly) Grain-N amtowimate influenced by straw quantity, #mboaunsrease in
FHB when nitrogen levels are increased. Neyetibedtemiust be other co-factors besides gexiptair the
DON and RTT parameters. Location might beoa tloef&etsarium species composition on lagation F

different from location C/S (data not given).

Grain protein content is an important quaigtyarivakeries. In this experiment proteinwcastiefiuenced by
additional fertilizer much more than DON or RIFMdre it makes no sense to reduce plané avadgbn
levels in order to reduce DON or RTT. Presesadwhfnd FHB is mainly a year-effect beyarisd farm
influence, and reducing the yield to minimtzefdfiegarium presence is no option becafese issvefry

limited and other unknown parameters play. a role to
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Several Fusanium

spacies

Hiad bllght and
in:
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Intreduction (1): What's the problem?

Fusarium Head Ellight (FHE]
- Food and fesd: Mycosins (DON)
- Sead: Ssadiing bikght

Several Fusarium species
Head bilghn: high year-to-year varaon

Mycowins: no seralght forward melation with
presance of fungl

Seadling Blight{SB): expreaskon depends on -
year, soll

SB: Crop can COmpansae for seediing losses

SB: yleld los=es dus o Iner crop canopy closum,
weada

NITHE :lII'H:I'I

Intreduction (2): Looking for solutions
Hon-chamical s d treatment
Varkty-dependant resistancs 1o FHE?
Varkty-dependant e xpe salon of SB

mpact of scll and 2ol #rdliyy on FHB

W04 S

| Trial satup (1): 2 years, 2 locations, 3 strategies
Calirepleat

Ugttoey 2esom S

+ Bluny (5 £ ""—JJ
* Compest + MoB=S(C) .. 5
: P T
-8
x

:;, a‘-rjmm
=& Heawy ciay, 3.6% sam

L3 PR

: Crganic apring wheat growing
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Trial setup (2): 5 nitrogen levels, 2 fertilizer
types

Pallotz [k % kx') | Molazsa [kg M )
0 o

‘65 -]

[

M1 31N

65 + 40 iog + &7

Fertilzer application short before flowering (15
and two weeks later (2nd)

Trial setip (4): Measurements
Soll Inerganic nitrogen 0-30 cm {4 § each season)
Straw yield, grain yield, seraw-M, grain-N
Fusarlum preseancs by Bloper est

DON and other myconxing

Fusarlum spacies by TaqMan-PCR

NITHE :lII'H:I'I

-

NDICEA: modeling nitregen and SOM
dynamics

P
H
i

o

.r fH
;lllir!. 2

LT
e
.,
:
i
=
i
i
;."
!llni:ilnm

!
L]

7

%

Fusarium in wheat

RMSE Root Mean Squared Errar: 30 kg N hat
as limi for good model performance

Decisions:
Statistics: Sites C+5 and F separately (due to
possible difierent Fussrium species)
[Ferility-re gimes:
-different manure applications ‘g
! _4.5 N-min measurements E
1 z
~calculations of PAN |'||-
using the NDICEA | A
model P
R A L R e
O L
Results (1): check on nitrogen dynamics:
model parformance
Yaar 2006 2007
Stratagy 5 [ F 5 [ F
AMEE 203 | 145 | 72 | 133 | 267 | 294 E
L Judgement |RAezzom | Good |Cood | Goos | wear | weae | (iR
able *E
=
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Results: Yields 2008

Results: yields 2007

PAN 2008 PAN 2007
F 133 F 158
] 191 - ) 182
c S -G 5 ] g
' o R ' [Em o] 85| 105] 18] 178 5
F ¥or | 2a05a] 458e0 | 4540 seapc {4 5 F_[¥or | 57a0] 2045 3256) 30682| 2126)b E
- -
s |vor |eovoa|anival sozalrewe | mazn g :'5" gi gg ﬁ? fn.lg gf a
G |v@ |7617a|7o65a| G984a|7E73s | 74a5a F a
Factors ather thian PAH wame MH}DMWH fwrhlﬂ:
Declaion: 2007 (5) no siumy. {C) o Molase Drought airer sowing: delayed gemination, Ireguiar
Ho succas: precop, Inktial mineral N stand, low pl!.l'l‘l‘ numbe
Results: does the additional fertilizer Results: Fusarium 2006
application around anthesis influence
grain quality? PAH 2008 [TRR |DON
PAM Plart avaliable nitrgen: derivad fram NDICEA F 123)3.750) 13382
calculations. Sowing up to harssst. - ] 181) 2.11a] 19660 E
: [ 25| 2.20a| 146.4a :
¥ & Explained varianos by PAN E (] -]
= = — E DOM: effect of addifonal ferdliizer application B
p— F &t 3 &  |[= =06 ] B 08| 08| 178|.%F
aplarad |G [Srow | Srin [ [Enain | s G s FaC:5 | 1020a| 150.2a(140.2a] 1602a] 2104b
yrlabk H H M H H H H H
PAH 20 =4 an i B4 B4 B =
Results: Fusarium 2007 So....
Something is going on
PAN 2007 [TRA__| DO 918 going
F 156 16.38a] a0 Not very consequently
s 10z| 16.85a] 4o - .
c 2ap| 17.%5a] a7Ea e Multivariate analysis: all subsets regression TE
[ = ' i =
TRA: effec of dditional ferlizer Bppllcaton R Dependant variables: TRR and DON (ZEA, III'|||'_'FE
2007 o 85 105 108 175 * Independent variables: R

FsC4+8 1d4a| 168ab| 178b| 167eb| 187D

Straw DM, grain DM, Straw M, grain N, N-min
measured, PAN
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Results Results: relations with DON
PARM, Grain-M and Siraw-N axplain most of tha vansetion
5 350
% Wariatian Accounted far g
Yoar 2006 2007 E E
| straagy F cs F sc_ |'E 3 =
auplainad o 8
varlable | oM | TRRA I:-:-NTFLHI:IDHTFHI:-BNTHH-E B
FAN za| = = 6] o= 150
aminH W | = 2 = ]
EirawH T - : : ) :
m 210 23 23 240 250
Significant but only very week relations?? qraind
5o there are relations with grain N Wead infestation after anthesis
and DON
i L .
o
In 2007 we had a heavy weed pressure 4 P
in the C and S site 5 5o -
E 1] ° B g
4 4 L -
We triad to quantify the weed -B i 5 o e g
infestation in the plots... & N s =
14 Ll = Ll
L]
m 1] an B e
Gan (FAK
Conclusions: fertility and Fusarium..... Conclusions
M-l Indesd Influencas Fusaium {TRA, DOM) Yaar and lcation are dominant fecham
aays direction: »orain- N gies =TRAR/DON, but ather
factom pley & mie Impacts an yiekl Bnd grain M are more Impoitant than
:5 mpact on TRR{ DON: .'.E
. EE e
¢ Machaniam: mieroclmate or plant physialogy? -] 4 DON: madmum Sllowad 646l Nat often rEEched: peaks
2006, SC: nat microdimals of crop structure: no -5 ara knalad out by mitdng saversl changes :E
=

ylakd diferences {grain, str=w), bul significant difarencas © 5
In Gran-N &nd DON

Fusarium in wheat

Tharaion: N0 CONEEgUANCEs for BNamiE practics:
| affects ane small and o not pay for tha farmers

i
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Methodological aspects of the comparison between
organic and conventional products

Lucy van de Vijver, PhD
Louis Bolk Institute, Hoofdstraat 24, NL-39ébérgyddr, The Netherlands

E-Mail:l.vandevijver@Ilouisbolk.nl

In recent years more and more papers are pablibfeddthe nutritional value of organicatlggfodds and
conventionally (or non-organically) producadefbeitsy compared. Since the first review$ gbatd ago
(Woese, 1997; Worthington, 2001, Heaton, 263t)dsien on the methodology of comparisostatbetie
Heaton was the first to introduce criteriadtidéion of the papers he reviewed. His mitstticnieria were
that the organic products should be from eeyéfiedorigin and that the foods comparedastebébh
produced according to agricultural practice tmthmeystem in which it was grown — so iorathehe

production should be typical to its system.

Design of a study

Different study types are available to perforparsonm study, all having their specific pco's'sind

Field trialorganically and non-organically cultivatepiasopis close proximity under controlled sondition
Farm surveysrops are obtained from organic and nonawganaired for location, climate and soil type.
Market of “shopping basket” sunrggsically and non-organically produced asngliesined from retailers,
as they are available to consumers

A field trial on an experimental farm is thaylfestoptimal control of agricultural pragteestidue to
logistics, accessibility and finances thispstigyntt commonly used. Farm surveys perfexstithgn
neighbouring farms with good agricultural (beesttiseactice) is a good alternative. If egrjmalttices are
not controllable, it is important to collefdrthation and report it (for instance manu preecaps). In
studies more interested in the nutritional tredead at the point of the consumer, a nsketedfiyaroach
may be chosen. To have an idea about the awgeagavailability for the consumer it is neteebsae
representative samples (relatively high numhessledy, sampled at different locations (gealbyraphi
supermarket and specialist stores). This tyghe iefrgit suitable to compare the agricultttical @sasuch,

because no information on the background dtitie isravailable.

Several aspects need consideration when desigstogly, and depending on the goal of yatunstindye
necessary to minimize its effects. Importastaspscil type, climatic conditions and egritattagement
practices (manure use, variety, pre-crops)ithsiithportant to consider which food qtcditysafety

aspects will be measured. Choose the approduatepd the appropriate chemical analytichl metho

Report
Clearly describe the method used and give mfoiandhé choices made. For instance wittianttire s
community discussions are going on whethéemamétvarieties need to be used. Becausehoiciety

also an important system difference and rietiali parform well in both organic and nonsgsgamis one
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group of scientist claims that varieties mbgdiifise varieties best suitable for the systéonbreeesed.
Other scientist say that a comparison only ade bétimthe same varieties. Describe yourfalaoiety@nd
explain why this choice was made.

Conclusion

Different study designs give answers to diféstaong) therefore not one best method can. beregpective

of the chosen design, choices need to be madpeatho aspects influencing nutritionabfjtnaifpod.
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Quality of organically produced plant products

Ewa Rembia kowska
Warsaw Agricultural University, Faculty of Huitiam &l Consumer Sciences, Organic Foadsiofis D

Nowoursynowska 159 C, 02 — 776 Warszawa, Poland

During the last decade, consumers’ trust ialipodagudrastically decreased, mainly bedtae sgabing
ecological awareness and several food scarBiaks, Idiexins and bacterial contaminationeéinhfasibd
that intensive conventional agriculture caluderdomtaminants into the food chain. Consuenstertea to
look for safer and better controlled foods,tpiwdume environmentally friendly, autheotalesydiems.
Organically produced foods are widely belietisty thes above demands, leading to lower entdafonm
impacts and higher nutritive values. So farhstugligartly confirmed this opinion.

Organic crops contain less nitrates, nitritestiiakp residues than do conventional onés. ithelear
difference in the content of heavy metals bejesgieraaod conventional crops.

Organic plant products contain as a rule mateedrywitamin C and carotenoids, more phepalinds,
more exogenous indispensable amino acids aadutiageand total sugars. Organic plant prodaictaism
statistically more iron, magnesium and phosphorus.

Organic plant products have usually bettercgealipry they have more distinct smell anaddtaisey are
sweeter and more compact because of higheedepmbetit. Preference for organic produdatalisdypinly
for humans but also for animals like ratsarabbéss. This phenomenon was observed discaisesun
which — according to chemical analyses - battandgeonventional fodder satisfied physitdedisalf
tested animals.

Vegetables, potatoes and fruits from organimprsidow better storage quality during winber -keégarly
fewer mass decrements, caused by transpirafpandedecomposition processes. The possiblis reas
connected with the higher content of dry nmattels amd total sugars. It brings not onlg butradiso
economic profits; in conventional system Higineyf@idduced but big storage decrements uredenome
sense of this production.

The lower content of nitrates and higher cqitenola compounds and vitamin C in orgahaver@ps
special importance for health. The nitratedyaooeasrted in our digestive tract into thmgaigadtes, which
are the precursors of the carcinogenic nitroSehsnescess is hampered by vitamin C, aodeseesis is
retarded by phenolic compounds. Therefore iheeggtables can play an important role aaacir—
prevention.

However, there are also some negatives: phaatedcinltorganic system as a rule have 20yi¢lidwen
conventionally produced crops.

Several important problems need to be invéistigatedming years: environmental, bacteviagaind f
contamination of the organic crops, and thesembisi @soblem - the impact of the organia$oogption on

animal and human health.
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Why is the chemical composition of organic and
conventional plant products different?

Sgren Husted & Kristian Holst Laursen

Plant and Soil Science Laboratory, Life ScialtigeUraeersity of Copenhagen, Thorvaldsemejl8d,1
Frederiksberg C, Denmark

E-mail: shu@life.ku.dk

The market shares for organic food productséasedrdramatically during the last 10 yearmarkipK).
The annual growth in sales increased with 25366r6ihand the overall market share for avdgmindiocts
is now close to 7% in DK. The most populasgthfttdzhproducts are oats, carrots, wheatl fimiatmes
with overall market shares equivalent to 2724.%469q 3%.

Among organic consumers in DK, 70% indicatenbstt ithportant incentive to buy organic focts pred
related to a lower content of pesticide and glitzataesidues; 55% believe that the tasée endet8%
assume that organic products contain moredmatthgosubstances such as vitamins and minerals.
The perception that organic plant producteaferbeitman health than conventional grows areduct
typically related to the following broad classssiofl compounds in plants: nitrogen metabwditals,
heavy metals, vitamins and a wide array df digfamrphytochemicals related to e.g. cagsispbeart
diseases and the immune system.

In the scientific literature there is currémthgdise of evidence, build up during theddst depporting that
organic plant products contain significandgtiegteresidues than conventional plant pradueter, when
it comes to most nitrogen metabolites (naitite pititosamines and essential amino acidsls (eige Mg, Fe,
Zn, Se); heavy metals (e.g. Cd, Hg, Pb); vtaEim3) @nd not least the health promotingptigidshthe
picture is blurred and often contradictoryhérbus,an urgent need to develop and test thkmtesan
explain differences between organic and cohggat@ma in a scientific context, not leasioin telplant
nutrition and basic plant metabolism.

In most studies there is hardly any attemptstanth@ad interpret differences between sysielastéul
plant metabolites based on knowledge to therfiahtbésnbemical pathways. This is a serious, proble
preventing a scientifically based understaaghiogltdral systems at the plant metabolomeraadeawgels.
In addition, it is very important to includdritaraantion studies in order to documentdiffrérees found
between cultivation systems are of any siggléicamte to human health. It is importanthatmitierences
in metabolite concentrations observed betwekuralgsicstems, often are smaller than thgeyiggilic
differences or the differences induced by jtgigpddog age (e.g. harvest time) or diffeagisegshy climatic
fluctuations etc. Thus, it is of prime importiomenent that the observed concentrationedifieren
metabolites also translates into an increasie ietéme body and influence human healthsiggikieestly
when complete diets are consumed.

In 2007 the research project “Content, Bidvaidbilealth Effects of Trace Elements angBioact
Components in Organic and Conventional AdBigsiéumal’ (OrgTrace) was initiated in ordevio tingpr

scientific basis for assessing the health £ffegdsio and conventional agricultural systems.
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The main objective of OrgTrace is to studydhefidiffarent agricultural management pratismst, for
organic farming, on the ability of cereal aableegeps to absorb trace elements from titbtedlyathesise
selected bioactive compounds with health peffectsngased on the nine different plant prodiucisd in
OrgTrace, diets are composed and the biog\afiladgdlith promoting substances are analysedan a
intervention study and, moreover, variousfleedtbuefh as immune system responses areshglratsias
a model. The plant products are producedfiiefenir gikographical locations enabling uswifinaly
differences between systems are consistentdifferennsoil types and microclimatic cor@ijdnace is
one of the first studies, which follows seteatédebiompounds all the way from the plaihsgatEsoto
absorption in the human body. The first res@igfroace are expected ultimo 2009, when cesnfiefeom
two consecutive growing seasons are available.

In this oral presentation, the OrgTrace ptdjegiredlented and a number of plant scienéepdisedries, to

explain differences between agricultural syifitbmsdjsgussed.

OrgTrace (http://www.orgtrace.elr.dk/uk)
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Bioavailability of nutrients and health promoting
substances in organically plant products iadast@myat
animal model

Charlotte Lauridsen
Institute of Animal Health, Welfare and Neadititiy,of Agricultural Sciences, Aarhus Uridesmsigrk

E-mail: charlotte.lauridsen@agrsci.dk

Quality and safety of food are important isshesoglve ever-increasing attention in themarieraany
consumers believe that organic foods are qiidiitehealthier and more nutritious thandaoddgusing
conventional methods. However, according th knbaésige-synthesis reviewing the existung litera
(O’Doherty Jensen et al. 2001), there is n@ewildishcin an incontestable way support sucéfute
perceptions. A large number of studies havedddesgsestion “whether organic food is maraldenef
health than conventional one” and most of theséate measured the content of well-knomsasidmi
minerals in plant food of more or less comigiiesthd conclude that there are relativebyisafedh
significant differences. However, it is nosijpd® pogxtrapolate from compositional difieréreésod to
possible effects on health. In a recent puhlidgph&aeseffect of 3 different farming systemsnyt of
fertilizer without pesticides (LIminusP),r{gutaf fiertilizer and high input of pestipidef])(3) and high
input of fertilizers and high input of pedtifptiesP) was investigated in three differemestpeaddressing
the following issues:

- Nutrient bioavailability

- Food preference test

- ldentification of health related biomarkers

The experiments were performed on rats (intuwd@den), which were provided either singkniisgiaguple,
carrot, kale, pea, and potato) prepared fordnsuarption or complete diets composed of thaismtisngr
rapeseed oil, dl-methionine, calcium carbdreatd,\s&min/mineral mixture. The experimeimgragaient
bioavailability showed that growing year htivatioesystem influenced the protein qualitgrggdsalue of
the vegetables and fruit (Jgrgensen et al\Wab0&pard to trace element bioavailabilityetiment study
furthermore did not support the belief thaaklyganien foodstuffs generally contain moamaniagare
elements than conventionally grown foodsthis tinere appeared to be an effect on theabitigvafilmajor
and trace minerals in rats (Kristensen et plTI2O880d preference test showed that the oh#jerit
experimental rats showed individual prefertiecdidts, and that an interesting interactiem loi¢ivchoice
and mothers diet appeared (Yong etal., 2005)nBlaselird experiment it was concludeatthatdsgf
between dietary treatments composed of indredti¢hesdifferent cultivation methods causatteiffi@
some health-related biomarkers (concentratimopiierol and 1gG, daytime activity, voluipeseftasue,
liver metabolic function and liver peroxidaibbn)nvuture studies on this topic shouledsedssgth respect

to health implications (Lauridsen et al., 2008).
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Overall, our studies concluded that it is of ioypordance that future investigations orcthad effganic food
in relation to human health and well-beingeshasktion well-defined and controlled foodgystducevith
replications. Thus, in an ongoing project “O(fToatent, bioavailability and health effacts efements
and bioactive componenets of food productdaultrgiinic agricultural systems”) fundéuy plaetly
International Centre for Research in Organigskmud Gittp://www.darcof.dk/) we are invetigeafiegts of
organically cultivated foods, obtained fromt iiffatiens and during two harvest years hoanldeak|l-being

after long-term consumption using the rat ak @ithasfecial emphasis on the immune responses.
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Consumer perception of the sensory qualitycts produ

Bob Cramwinckel
Centre of Taste Research, Agro Business P&& B¥ &Vageningen, The Netherlands

E-mail: smaak@wsxs.nl

The problem is that there are no objective standaedaste quality. The main reason &dhattduman
perception of product properties. Of coursgistegereral rules, such as freshness. Big ficsirough.
Everyone collects emotional values duringriiseimhassociation with products. By eatihgca \pith
positive feelings, these values are addeddadubepgarception and becomes an essentidi@aastd.tSo
taste can be seen as a combination of the popdutgpand emotional values.

Eating products is a combination of fillinghteh stod feeling the associations. For thathatasost of the
consumers have a very limited food choice €Télsoatz20.000 different products availableveubge
household uses only 1%. So, it is more commdmetsarse products again and again than looking fo
unknown products.

In order to improve the taste quality of ogghiiiégSfmecessary to improve the originadddste@nbine it
with the attractive story of the biologicaiqgmoduct

Finding the best original taste can be dormgetititaaps (people who love strawberriesalgtiese,
tomatoes etc.) under strict blind conditioasterbEhiological products can then be contpahedtagte of
the common products.

This will be a long way. Not only the biological gonditions influence the taste but adswtivepgoperties.
So, beside the optimal biological growing saislitithe best genetic variants for that comdisbbe found.
Only the combination of a good feeling of tied@mrgaroduction with a wonderful taste wdedbev
consumer to change their habits in buyinga@rdahlmelieve that positive associations imtomibith a

wonderful taste is the best stimulus for alifealthy

Consumer perception of the sensory qualityctsf produ 59



Presentation

+

60 Towards Improved Quality in Organic Food Production



Consumer perception of the sensory qualityctsf produ

61



62

Towards Improved Quality in Organic Food Production



Consumer perception of the sensory qualityctsf produ

63



64

Towards Improved Quality in Organic Food Production



Consumer perception of the sensory qualityctsf produ

65






Quality of animal products

Ewa Rembia kowska
Warsaw Agricultural University, Faculty of Huitiam ashd Consumer Sciences, Organic Foadsiofis D
Nowoursynowska 159 C, 02 — 776 Warszawa, Poland

Farm animals from organic herds show less rdesteh®dis like ketosis, lipidosis, arthritissabso®astitis
and milk fever. The level of the somatic ireilarisnscow milk from the organic and convergaralry, but
the level of heavy mastitis cases is signifie@ntily the organic sector. A probable rdzesioroisd reared
organically have more effective immune systeprepetted to fight against the infectionsd Miaafrom
organically reared animals has more profiyadntedfairofile and contains regularly morenitigatemb
linoleic acid), which probably has an immunimgaahalanti- cancer impact on human health.

Most of the studies show that organic millehasitrgive value than conventional milk:anons @i
carotenoids, tocopherols, vitamin E, and Bagreumportant minerals. Some studies showfdhat col
bacteria are more abundant in the organic thatioc@hwnilk; in the same time some dangeevias(barts
Streptococcus aureus and S. agalactiae) araintdaetab the conventional milk.

Sensory properties of the organic milk arecedifeagatly in different studies.

There are some positive attributes of meatanierivegtock production: lower contenfaifitotarcasses,
higher intramuscular fat content, better gedfileaoids, higher weight of breast and #uigls mypoultry
carcasses and sirloin and ham in pork carcasse&rimomost cases better sensory quality.

There are also some negative attributes ofrmeiajanic livestock production:

lower total weight of carcasses (lower weighigh&inY BARS value, faster lipid oxidatiosepreeseaaferior
storage quality and lower tenderness in caseioporg.

There are some additional negative aspectsgahibeanimal production. Yield of milk andongzentién
sector is about 20 % lower. It causes lowfer grefiirganic producer, increases the pricesatasda barrier
for many consumers to buy organic food.

More frequent parasitic afflictions in orgaaicadiyanimals are typical. It can create sdamespiaithe
consumers though proper technological andredtnaegt can allow avoiding health risk. itnpoogiauction
systems the animals are especially threatemaditeg feecause of the outdoor rearing and roghyagtic
veterinary drugs. There remains the open gbettienparasites really threat human healtte thepaare
destroyed by cleaning and cooking treatment,, ftmviee consumers the presence of parsites in

animals can be perceived negatively.
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Relationship between grassland management@and bovin
milk quality

Havard Steinshambteffen AdleSgren Krogh-Jerietig Purd@mnd Jens Hansen-Mgller
1Bioforsk Organic Food and Farming Divésialty of Agricultural Sciences, Universiysf Aar

E-mail: havard.steinshamn@bioforsk.no

Introduction

Studies have revealed that dairy cow milk finievsgstEms may have higher concentrationscixlfatigf
acids (FA) and antioxidants compared with nulkdrv@ntional systems (Bergamo et al., 2008t &ut
2008; Collomb et al., 2008; Ellis et al., 20¢i6;elat., 1997). Higher forage:concentratedrhigher
proportion of fresh grass and clover in ththdiebaf in organic farming may explain sosedffénences.
Both white and red clover silage yields migihesithrbportion of n-3 FA than pure gras®sildgest et al.,
2003), and red clover seems also to be sughiterdiover in this respect (Steinshamn an@d0gje@ther
plant species may also affect milk FA, as mikvEafiered botanical diverse forage hasnjlkldéth higher
proportion of conjugated linoleic acid andha3 ¢6dwvs offered more pure grass based dietst(akj@905;
Lourenco et al., 2005). Although short-termdyiesstaommended for high productivity, lgrgssiand with
high proportion of unsown species and low mpafgoti@r is common in both organic and catventio
production in Norway. The aims of the presev¢r&gtddyletermine whether there is a diffecengzossition
of milk from farms having long-term grasslaitid famich ffiarms where short-term rotational dyrassiairs,
and to compare the effect of organic and cahveatiagement on milk composition from thesedgrassl|

management systems. We present the first yeaf eesub-year study of commercial farms.

Material and methods

Bulk-tank milk was collected every second omoiitekffuary to December 2007) from 32 farnes in Midd
Norway. Half of the farms (16) were certified O)gamd the other half were conventionalgdni@hagn
both farming systems, 9 farms practiced shotatimal grassland (S) and 7 farms had Igrgdssiand (L).
Milk FA composition and milk contetaicopherol;carotene, retinol and phytoestrogens were anhdhgzed
University of Aarhus. The data were analyzéulgatccarfhctorial analysis of variance with $gsteim (F; O
or C), grassland management (G; S or L) anMMamfix€d factors and farm within farmingagstem

grassland management as random factor.

Results

Average age of leys was 2.2, 11.4, 2.8 ands9ahyedhe proportion of legumes of the tdtattyéefilst cut
was 0.31, 0.14, 0.03 and 0.01 on OS, OL, CSespk€ttively (Table 1). The proportion ofrbthesalse
highest on OL (0.34), intermediate on CL (ddwgstnoh OS (0.08) and CS (0.04). Averagackilyate
supplementation per cow was 38, 30, 46 andthktgnéactation for OS, OL, CS and CL, ebgiEable
1). Daily milk yield and milk fat concentras@nifiaantly lower on OL than on the othgrdigstains (Table
2). Milk protein concentration was higher ovitfagimgrt-term than on farms with long tdlandyr&ssison

had strong impact on the other milk qualityepsréfoetever, the seasonal effect was gensiatgnton
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across farming and grassland systems. Thetgfitre effects of grassland and farming systierasested

here. There were only minor effects of grasstgetmaat on milk FA composition but a strooffeffeitg
system. Milk from O had higher proportionapidsimadium chained FA (<18 C), 18:3n-3 and FAQviahd
lower proportion of 18:0, 18:1n-9, 18:2n-6 aneblow&FA ratio than the milk from the ®iikrms.
concentration etarotene was higher on C than on O, but timeréiffasence in the contents of vitamins. Milk
from O farms, particularly OS, had higher Eédmeemionmalian phytoestrogens equol and emetbkactC.

Table 1 Farm characteristics of the surveyaddaaged organically (O) or conventionalydi@)ewnit
short term (S) or long term (L) grassland ilNMiddie2007.

OoS oL CS CL
Number of farms 9 7 9 7
Total area per farm, ha 41.2 32.4 35.2 22.3
Annual crops, proportion of total area 0.14 0.0119 0.0
Average number of lactating dairy cows per month 7 192.5 19.0 145
Average lactation, number per cow 2.2 2.1 2.2 2.3
Concentrate, NEl/day 5.5 4.4 6.6 7.2
Botanical composition of the cut grasslandpproport
Grasses 0.61 0.52 0.93 0.82
Legumes 0.31 0.14 0.03 0.01
Other herbs 0.08 0.34 0.04 0.17
Number of species in the grassland 14.4 17.3 1B& 1

Discussion

The effect of farming system on milk FA congtsiimme extent in accordance with othersttitatarly
with respect to the proportion of 18:3n-3 a6thtBEA ratio (Butler et al., 2008; Elli2GQ6)L. L ower
concentrate level and higher clover propdrialieinan O farms has probably led to highanhtaé&nsfer of
18n-3 from feed to milk. In addition, orgdied cenicentrates in Norway contains some fiskpta@zhg
higher milk proportion of long chained n-3EA SdBplementation with the commercial coescessdan
the present study not only increase the daintaiosvef non—structural carbohydrates betiatsdeiof lipids
containing C18 FA; mainly 18:2n-6 that ise¢@xzt¢argbiohydrogenated to 18:0 in the rung enplattly
desaturated to 18:1n-9 in the udder. This prqidainly higher milk fat proportion of 18:Aaf®lia& than in
O. However, difference between O and C areslikedgteer effects as well, as the milk contambtene was
lower in O than in C. Usually,4ceéliotene content is reduced when the conegatriatentreased due to
reduced intake e€arotene. A major difference between OS drat gystaims is the much higher content of
red clover in the grassland and consequentlginy tmvs’ diet. This explains that milk fnamad8gher
content of equol than the others (Steinshan20@8)albut the higher milk content of enterdtantachese

same farms is less obvious and warrants fumhrettiexes.
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Table 2 Milk production and concentrationngffgtdiity acids(FA)pcopherol;carotene, retinol, equol,
enterolactone and selenium in milk samplesfsamafaaged organically (O) or conventionahy (C) w
either short term (S) or long term (L) gradslalicifNorway 2007.

Farming and grassland system SED Significance, P-value
0os oL Cs CL F G FxG

Number of farms 9 7 9 7

*Milk yield, kg/day 19.8 16.3 21.3 19.9 165 0.0 00.33

Milk fat, g/kg 41.3 38.9 414 40.8 0.82 0.07 0.089 0
Milk protein, g/kg 34.6 32.8 34.4 33.4 0.47 0.4005 00.17

Fatty acids, g/100 g FAME

C12:0 3.82 3.24 3.21 3.03 0.156 0.004 0.016 0.051
C14:0 12.5 11.8 11.1 10.8 0.32 <0.001 0.116 0.335
C16:0 30.7 30.9 27.6 27.7 0.84 <0.001 0.879 0.946
C18:0 10.1 10.5 13.0 13.4 0.48 <0.001 0.234 0.961
C18:1c9 21.6 22.8 25.5 25.5 0.88 <0.001 0.4B8 0.3
C18:1t11 1.07 1.06 1.01 0.89 0.101 0.209 0.36® 04
C18:2¢9,t11 0.69 0.83 0.72 0.64 0.085 0.196 @3YB
C18:2¢9,c12 n-6 1.85 1.73 2.04 1.87 0.100 O.0@» (@.727
C18:3c9,c12,c15 n-3 0.73 0.77 0.57 0.62 0.0481 <0046 0.838
C20:5n-3 0.096 0.087 0.065 0.075 0.005 <0221 @.009
C22:5n-3 0.105 0.100 0.076 0.088 0.005 <201 @.010

C22:6 n-3 0.098 0.063 0.011 0.013 0.009 <00B1 @.489
Saturated FA 69.8 68.5 66.5 66.9 1.03 0.003 oy O
Monounsaturated FA 26.3 27.4 29.6 29.4 0.94 0.G0B 0.306
Polyunsaturated FA 3.96 4.07 3.94 3.77 0.169 @33 0.261
n-6/n-3 FA 1.98 1.85 3.18 2.65 0.220 <0.001 @@BB
Vitamins and carotenoids, pg/mL

-tocopherol 0.60 0.71 0.69 0.70 0.049 0.186 0.18I8B O
-carotene 0.18 0.19 0.21 0.21 0.013 0.004 0.8@ 0.2
Retinol 0.53 0.51 0.49 0.49 0.029 0.195 0.617 0.736
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Phytoestrogens, pg/L
Equol 286.9 86.0 56.0 50.2 423 <0.001 0.00B8 0.00

Enterolactone 130.2 96.4 83.4 80.4 186 0.01® (0373

Micro-mineral, pg/100mL

Selenium 2.18 1.87 1.83 1.66 0.145 0.01 0.05 0.49

F = Farming system, G =Grassland management

Conclusion
Only small differences were found in milk eonipsifiarms with different grassland managemgnfor
the concentration of phytoestrogens that washigrgemic farms with short-term grassldatty Miid

composition and milk content of phytoestrogarengigsaffected by farming system.

Financial support
The project is funded by Mgre and Romsdal BankéytoThe dairy company TINE BA for cdllextion o

samples.
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10 Implications of a calmative handling procezhitie for
preliminary to transport and slaughter anddagansp!
on animals behaviour, blood parameters andlifyeat qua

Johanna Probst
FiBL, Switzerland
E-mail: johanna.probst@fibl.org

This study investigated whether a positive haattitig based on TTEAMIlington TTouch Every Animals
Method) and on own experience had a calming féfiebing bulls. Handling sessions were ddndante
unfamiliar person beginning five weeks befbtersigughe influence of this positive harérdpstof
slaughter was investigated. Eight finishingrbuitsdomly assigned to a handling group $} amihzal
control group (4 animals). The handling greed eebandling session once a week. It lastaddiwais
repeated after 45 min. Altogether, each ahienahodling group obtained 40 min of handimgti¥ecand
taming impact was anticipated from this speéi@iey. han

An avoidance distance test was conducted aitimalls8before handling sessions started ande2atay
slaughter. This test evaluated approximatisearfdaeching the animals by an unfamiliantpensered
clearly, that animals of the handling groupreearsechéo become touched than animals ofdhgroaptr
Behaviour of all animals was observed at thaadmhtaring, when they entered the traildaon tred when
they entered the stunning box at the abatteirofitdtsewere classified in three category gitatjrm a
behaviour and disturbances of advancementsaldditiabers of pushes by electric proddersgddoydu
the employees of the abattoir) were counteergretation, all 3 categories where accumaldiffdravices
between groups could be seen at trailer loadiwgr Handling animals showed significarttigdess s
indicating behaviour when entering the stunning box

Blood samples from ‘vena caudalis’ were takérafiiomals before the first handling sessioarttegae day
before slaughtering. During exsanguinationsarbfgedrom each animal was taken. All bloesl\sherpl
analysed for cortisol-, lactate- and glucos&atmeenCortisol concentration in sting blcodsigerably
elevated compared to blood samples before drahdlangghtering. Control animals exposeddiajberre
glucose concentrations in sting blood thandrandedwhich indicate higher stress readtioesimtrol
animals.

Meat quality was evaluated by measuring capldéhgdo$orce, color and pH-value after 25tdestsoman
m. longissimus dorsi. Control animals showembbighglosses than animals of the handling group.
The results of this study imply that a calnmatlivg rathe forefront of slaughtering canedsitesasreactions

of beef cattle. Additionally the importancsitifelpaman-animal-relationship becomes cémsiderab
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11 Organic Milk Quality in the Netherlands: Diableguis
from conventional milk?

J. de Wit
Louis Bolk Institute, Hoofdstraat 24, NL-39ébérgyddr, The Netherlands

E-mail: j.dewit@Iouisbolk.nl.

Introduction

Recent studies have indicated possible pesdistioind between organic animal productiortienidiyaand
various vitamins. As possible distinguishingayaalieters for organic milk, the differenees beganic and
conventional milk in Netherlands for fatty posltaomand vitamins were investigated in phél& fam
supermarkets at several points in time.

We have also investigated possible differexstesaimdttwo alternative analytical parameprstfis and
bio-crystallisations) because a single qualigtgratike poly-unsaturated fatty acids (PtdiAjetects
organic intentions to produce quality in a isticeMagl being an inherent reflection of priopkuiad
practices. These two alternative parameteedaty to the hypothesis stating that the stiuetareler’) of

food is just as important to human health aerilaé composition (Bloksma et al, 2008).

Methodology

In every season of 2006 12 samples of mildewted;0®lwere organic and 6 were conventisaaaifipdes
were investigated on fatty acid compositioR, (ae@Hden) particularly the unsaturated fatgrgaghted
linoleic acid (CLA) and omega-3 fatty acidstdnis-guind crystallisation degree. The radigtivlpsamples
of milk and cheese was measured for the detemfibiatiphotons. This is also called londagech de
luminescence. The crystallisation degree wasatklsrvisual assessment of precipitationettiest afber
mixing milk or cheese with a copper chlorate(8alasicher et al, 2006).

In 2008 ten organic and 10 conventional samitfesare collected in the supermarket on twis ifhanein
and June). In March, ‘winter milk’ was celidtiaalys still in the stable. In June “sumhvexsrgdmpled.
This milk is from cows mainly grazing day aMilkiggutnples were analysed for vitamin Agidaratiéamin
E, Selenium, Cupper and Calcium. Further &éthegves, forced choice” taste experimenfavasedavith
these samples to detect possible differentes Al tadk samples involved processed ntitkdéoltbe

supermarket (consumption package milk).

Results and discussion

Significant differences between organic andocahweitit were found for all fatty acid comftablents, bio-
crystallisations (table 3), some carotenoitisnametalks investigated (table 2), but nopFatdis- (table 3)
and vitamin A and E (table 2). Differencescmuldstet be detected: a panel of laymen atistohgoish the
different milk sample from the three altenvhtigahge blind preference was similar for ausivas for
organic (47%) (de Vries et al, 2008). For allgvaraxcept bio-crystallisations, the infllsasoofwas high
(P<0.05). In case of vitamin E as welhasgene there was a season*system interaat@cehtration in
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organic milk was higher than conventionalumitken lsut lower in winter. The differencesystdlisations
could not be related to farm characteristiog,rfg@h or health status.

Most differences can be explained by differfmezegaition: less maize and more green faedirpaftesh
grass, in case of the differences in fattytaoid ga¢ Vries and de Wit, 2006), and momas$eahdjless
concentrate (with added trace elements) irvitasensf and minerals. Results are similatstinrethur
European countries (Butler et al., 2003), ihaifionka accounts for the differences ingaystdim of both

the organic and the conventional dairy system.

Table 1: Differences in fatty acid composigen beganic and conventional milk (% of lewardfal
milk which is between brackets; bold is P<@hifis Stad de Wit, 2007).

Whole year average Winter

(n=48) (n=14)
SFA’s -2% (702 mg) 0% (726 mQ)
PUFA’s 15% (27,5 mg) 6% (24,8 mg)
CLA 38% (5.3 mg) 15% (3.9 mg)
Omega-3 60% (5.8 mg) 66% (5 mg)
Trans fatty acids (excl. CLA) 20% (2,2 mg) g (1.9

Table 2: Differences in some vitamins and b@tveeals organic and conventional milk (bol@bisde<0.
Vries et al., 2008).

Conventional Organic
(n=20) (n=20)
Vitamin A (total retina)00 gr milk) 39 39
Vitamin E {tocopherol) (mg/100 gr milk). 0,097 0,098
-carotene /100 gr milk) 16,5 16,8
Lutein @/100 gr milk) 0,855 0,97
Zeaxanthing/100 gr milk) 0,181 0,213
-cryptoxanthing(100 gr milk) 0,312 0,324
Ca (mg/100 gr milk) 120 123
Cu (g/100 gr) 5 4,2
Se (0/100 gr) 1,6 1,3

Table 3: Differences in two alternative qualigtgrarbetween organic and conventional nslle€8otb;
Slaghuis and de Wit, 2007).

Conventional Organic
(n=18) (n=18)
Bio-crystallisation (average evaluation, sgale 1-10 6.0 6.9
Bio photons (*1000 counts, 100-200 sec.) 29,9 31,5
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Conclusion

Organic milk is distinguishable from conveitiioe anganic production system generadljnraguivre
favourable fatty acid composition and highef sexeral vitamins, particularly if it is bédiseshpgreen
feeds. These differences do not affect theptastessied milk.
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12 Effect of organic and conventional feed on potentia
biomarkers of health in a chicken model

Machteld Huber
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And partners from Wageningen UR - Animal ScieipcddN® Quality of Life, RIKILT-Institute2dfetod

Introduction

An important reason for many consumers to s dhgasssumption that organic productstiaier ttesh
conventional products. However, until nowevesekirch has been performed to study thé affectic food
on health. Most studies on organic food arenitbadiifigrences in nutrient contents of angausic v
conventional products. Results from such stuclidy sgeculatively be connected to healthTéaotesent
study was the first experimental study in tHardistirewhich the effects of feeds, deriveagdrgmor
conventional origin, are studied using aninmatsdas far humans. The aim was to search bidiaddaans
show potential health effects of organic compamedritional food.

Based on a scientific discussion within FQslcerpkrtied that possible feed effects woukeginsholw up
in the immune system of young organismspasvit ih&t through the gut (GALT), food inddeesltipeent
of the immune system in the developing orgavéster, tddoroader exploration of effects wasddodied
valuable.

The present study was both searching for differaveitable feed ingredients, as well a®eatiexpeeding
experiment with animals, to identify possibileebioimaa different effect from these feestadyhveas
performed by a Dutch consortium of institutes dindted by the Louis Bolk Institute. Resuliscmayv
presented in a report (Huber 2007).

Materials and methods

The study comprised a blinded animal feedimgekjpetivo generations of chicken fed eithdiorat e
organic feed. The animals were chicken fronettieg&taelection Lines, laying hens that during 25
generations were divergently selected fohéndiighit(H-line) or low (L-line) antibody rési8RBE (sheep
red blood cells). Next to these lines a randoomtooédroup (C-line) of chicken was incladedinTh
experimental group was the second generatgiimgconsdf six groups of 25 animals, 153rites) 2
types of feed).

Three feeds for the different developing stagesicken (starter feed, grower feed, layeefeasmposed
according to existing norms for organic chitkéthfei ingredients: wheat, barley, trézs|engize and
soy, that were produced organically or conyer{®nalproducts from controlled trials Waipdeavai
ingredients were obtained from neighbourirajr$gmwith the same basic soil and climaiensopdéaferably
known as ‘best practice farms’. Before thenitsgnedeeused for feed production, they weeemedsfor
residues of pesticides or mycotoxins. The isgreeiefor feed production, as well as the ddeguissavere

extensively analysed for macronutrients, reictgruade elements, micro-organisms and bigaetients.
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To prevent shortages in the nutritional needbickdn the feed was supplemented with getafdh@o
amino acid methionine, chalk, grid ,sal, &&COsmall dosage of a commercial mix of astammimerals.
The feed was presented as a composite floweFeedsed either A or B.

The #generation of chicken was housed in indiveyahed®generation in spacious and enriched indoor
runs, in groups of 6 animals. Both generatibeatadilibitum. Theégeneration lived till 13 weeks of age.
Physiological markers were sought in generidiasdth immunological response parameteotifanetab
measurements in plasma and liver through mesalgeloenactivation in the gut through genahiics, @ost
mortem evaluation through pathological anabathygAsips of animals received balanced aet $edfit
no large differences were expected. Therestughande was provoked to evaluate the animizds$ fpateact
to, and recover from, an immunological ‘chabemgéallenge the non-pathogenic, immuntiggetei H
(Keyhole Limpet Hemocyanine) was injectedeatti®evegeks in thé generation.

General health effects were evaluated and ang®aflimmunological measurements was penfootted, i
generations. Periods of feed changes were masiteelds the period before and after tingehBlzod
from before and after the challenge was alsal &yafhystabolomics. In week 13 the animalsnifiess saw
section was performed. Tissue samples were hapatetabiolomics of the liver, by genomicsiioariaehy
pathological anatomy of the organs. The stueljorraeg blinded. Only after all results wabéezasad the

conclusions were drawn, the codes of the febdskeare

Results

Comparison of the nutritional content of tlreamdjannventional feeds showed most con$istantedifin
the amount of proteins, which was about 10 thigleemventional feed, due to higher lenottsraf i
conventional wheat, soy and barley. Howeverfeibdstwere energetically comparable, duestgetiten
compensation by other macronutrients in théemdsiniihe organic feeds mostly containedveghef |
alpha-tocopherol, total folate and iodide. \&l/ef ilmmune stimulating LPS endotoxins \weénecimamic
feeds, however, more LPS producing gram-negatisevase found in organic feeds. Based atioceaitcul
showed that the levels of phytosterols, vitathirit@han B5 were higher in conventionaldemdsisio
feeds were higher in vitamin K and isoflavones.

With the complementary analyses the ingredighestism agricultural systems could be diéféramtiavhere
experience with the ingredients was availabtmreectly be identified as being the organientianal
sample.

As the C-line animals represent the natural’ggattin of the population, the results"égéresgation of this
group, were considered most informative. Allveatiendiagnosed as being perfectly healthyr, Hosveve
groups on the two different feeds showedealeacekfin several aspects of their physiolegymalseon
conventional feed showed a faster growth aighifieesly heavier. After the KLH challer2fta @kline
in growth was observed in all groups for ab@ekisy@fter this the animals on the orgahimabetia all
groups a stronger ‘catch-up-growth’, leaviimaleanthe conventional feed behind. Withiaekpect
immunological parameters, both the humorallandrelboth the innate and adaptive compdhents of
immune system showed differences between theratfmaivo different feeds. The immunolagisalees
not fully consistent, but the overall interpvedattbat the animals fed the organic feedghad potential for

immunological reactivity.
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Metabolomics results of the blood showed sticle@ordbetween the animals on the two fesmisl|\eafter
the challenge. It was interpreted as that the @niima organic feed showed after the chaiteogygea
reaction and connected metabolism, indicatimgea atute phase reaction than the animatoowehtgonal
feed. Metabolomics results of the liver indidateessed pentose phosphate pathway abtvitgimals on
the organic feed.

Genomics showed, in the animals on the confesdicamédwer expression of genes connectealesgitbrol
biosynthesis. Pathological anatomy showed e@mecdifih the weight of specific organs betviesh th

groups. More adipose tissue was observed withetiiooally fed animals, but this has nofjdaemisal.

Discussion

An important outcome is that feed ingrediediféefremb origins can have small but clear iginal@wid
metabolic effects in healthy animals. Conceffairtgrin the feed that could explain thesecdsf the
higher protein content in the conventional feexsidesed to be the factor that causes thee stedgig gain
in the animals on this feed. There are inditéitemasure that an enhanced status of immiivity iesanimals
(such as of those on the organic feed), magdhéoraltower body weight. The factor(s)adghkaemight
cause the physiological differences in rethgahtdlenge are not yet clear. The presestdirdin line with
Lauridsens (2007) reported results of a fedglimgrats. Here the conventionally fed animetsaso
increased body weight and fat tissue depoflinmamimcreased IgG-level of the immunetsgatever in
this study the existing differences in feedsmgmasated, resulting in feeds with similaratainleipd
essential amino acids content. This fact puts¢ressieur hypothesis of the protein being¢hef the
differences in weight of the chicken.

The implications of these different physi@adficals in the context of short term and Idheakinirof these
animals, is still unclear. The concept of drahith’physiological and immunological parametetsy lacks
scientific identification and solid conventiengertgiven the choice to be either the /B-anitinal, the

participating researcher nearly all preferretitdae on feed A. This turned out to be ticalbyrded animal.

Conclusions

Weight gain and, especially after exposurdlemgeshbe 'catch-up-growth’, immune respansivetadolic
parameters, gene regulation in the gut systbseamtions by pathological anatomy are suggested a

‘biomarkers’ for future studies of effects tadifierent feeding regimes. However, beéctadhmarkers’

can be used in a study in humans, confirmtaiomeotioned results is necessary.
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(For the PowerPoin presentation a few slidesdrohtuSted were used)

| start again with the broad definition of: ‘goglfiyoperty of a product that is relateditecaspect of this
product. This definition includes both progassiaadquality. Another definition seems o wilexdut
isn't: fitness for use. This definition exghutiestelbm ‘use’ , process quality.

The presentation of Husted showed us that dfsireadvadeenvironmental protection, both pralityss qu
criteria, are more important reasons to buypoogacis than human health. In the area ofjpiaditiyct
Danish consumers expect primary low pesticieg, @siof the few organic regulation pansadcehs with
direct consequences for product quality. Mate amdanore vitamins are expected, but withdessce

than ‘better quality’ — whatever is mend —eariddtett

In this workshop we saw many contributionsatmpaditiy related to measurable componegtsn@eréien
100 parameters were presented, part of thernoreé&itd questions. There is an estimatedoamd@an®00

different secondary metabolites in plants, somtaewight way?

None of the contributions was about “qualigydetmid by market companies: size, shapedoskight of
the cucumber, for example. Of course, thesareritess interesting out of a scientific viaey play an
important role in the development of the orgaaticSmagain, are we on the right way by atimgemtr

vitamins and minerals and fatty acids (or bomagenents) and taste?

I come back on one of my statements: the engdaidsare exclusively focusing on processagaaiiyers

in the agronomic part of the chain. If thactsighsituation, there might be two ways out:

1. Just define some product quality criteria,nputnairé maximum levels on it and there wecamseOf ¢
this is not so simple: which out of the > 7Bdi@ices we select, and why these? And andémariprob
related to this approach: if we put, for exampiewen level on lycopene in tomatoes or Gattgga-3 f
acids in milk, conventional agriculture ordessigpsgust will create tomatoes and millseith the
properties, without meeting the process qualitgiofproducts.

2. Let's find a product quality parameter whiokcisaad sure result of the process qualityeyarestated

to organic agriculture.

For this second option, let's have a look edriietera at field level influencing productotjoadity, post-
harvest management, genotype, soil, agricuiagahmat (tillage, pest control, irrigatiomileradide.
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- Climate is out of control of farmers, but saStaime might produce ‘better’ tomatoes thaittbbse
greenhouses in Holland.

- Post-harvest management is an important featerntisoninor attention in the regulationsjrspleeitood
processing.

- Genotype: it is well documented that varietig ehodgefactor for some quality parametees. sfspettt is
GMO: with genetic modification it might be joosshle, for example, a tomato with a ‘gaRdycgene
and vitamin content with only half of the $sititighhigh quality?

So far, the parameters mentioned are not oy torgted extend part of the organic regulations.

- Soil fertility has influence in product quéfigytilp is not part of the organic regulatiahse to regulations
on manure and crop management some inherentsefildetrtility in organic agriculture caedieedxp

- Fertilization: see below

- Agricultural management: see below

These last two parameters are part of the eggéatioms, and two of them are well known ynthaiianed
by consumers, organic or not: no chemicakfartdiz® chemical pest control.

About pest control: in a simplified way wetbahtbéyis directly reflected in product Bredince of
pesticide residues means that this stuff hago®g punot, come in contact with the prothistiamibt more
an organic product. Absence of residues does batm® sprays are used; this must be secardrbby
bodies.

About fertilizers: it is known that unbalaficid @it also organic!) fertilizers canpléstugyowth and
influence both plant development (= processritgiadity) and the end product (= productriesility).

Fertilizer and pest management are part of dessriactorial experiment at the Naffertddkcammich
could unfortunately not be presented here bgifédrld he two factors ‘fertilizer manageth'pestan
management’ are present in two ways: convedtiomairput. Both at conventional level represents
conventional agriculture, both low input reprgserntsagriculture, and of the two convemtidinalather low-
input represents low-input agriculture. Thisisch&hweigh not complete, also underlyinds tifelaoridsen.
| consider this experimental design as a finst stepore factorial approach instead ofitnmaivesrsus

organic’ at system level.

Pest control is more or less clear: spraysaaneoyaowed or used. Unfortunately there apragmesed in
organic agriculture, being from ‘organic eoritigniithing the clear consumers expectationspridlying’.
Fertilizer use is much less clear. Of cowise ittifigen fertilizers are not and neveriallorgadic

agriculture, but in case of Phosphate and Pdhassitwation is already less strict.
Related to fertilizer and soil fertility, theyoestmm might not be the use of artificdat$easi such, but the

nitrogen dynamics and the overall nitrogeritlettais W mind, conventional and organiciggsical a big

variance and both systems overlap each othetialybsthaen it is clear that nitrogen dynahmitsogen level
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is, at this moment, not a distinguishing fasentmtanic and conventional, although it ie fhayvan

important role in many aspects of producTgisatityuld be brought in as a new statemeuwtifesisyp

Nitrogen management at field level is key actityimanagement in organic plant production.

Two of the contributions of this workshop wlenguéstion how desired (or undesired) sulaseafuresed
during plant growth (Husted and Steinshamrgoithibsdions represent the search for a keydfisdtanight
be part (or not yet!) of the organic regulatidngt@explain why and how this factor estitribuertain

quality parameter.

Very likely there will be some more key fatamtsoroduction, and of course also in anincébprod

In three experiments the Louis Bolk Institameh@&search* in the relation between the keyitemgen,
sunlight and time (ripening) and product qaatigtgra such as protein content, sugar comesitedr
content, etc etc. Also some new, experimentabpavesne tested: biocrystallisations, biogmionsgcid
composition. This research was done with &gifreibdche development of a new concept.o€gnaliey
develop a concept in which many of the paranpiafityf can be put together instead of belfied) twae by

one?

To finish this workshop, | present five angdéisdiordsearch.

1. Comparison conventional — organic. This tygsedf weill be continued anyway, and it makés sense
come to an agreement about the best practiceuantiat question can be answered with what type o
comparison study: at market basket level, atjganison level or at field level.

2. Taste is mentioned is an important criteringuiorecs to buy organic. Food processing sinvoledze i
in quality research.

3. We should go into the key-factors contributiitytpayameters, find out how it works, @ga trgak
into the production and define the do’s argl .do not’

4. Health is mentioned as one of the driving feawmesuimers. Here also the search for keyHaatdrs s
have priority above single substances resesirotvralsy Machteld Huber.

5. We need a concept of product quality at avegtierdhe single health-related substances.
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