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Geographical location

STC and Newcastle 
are centrally situated 
in UK.

Ideally suited for 
work on a wide range 
of commodities

•
•
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1. Organic standards/principles

2. Why does the consumer wants organic 
food

3. Environmental benefits 
4. Nutrient composition

5. Heavy metals/Mycotoxins
6. Pesticides
7. Food-borne pathogens

8. Organic food vs. livestyle
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Farming practices/standards;
Crop production

ORGANIC
� long rotations (6-9yrs)
� no synthetic pesticides

– minerals: S, Si and (Cu)

– biological pest/disease control

– plant extract based products

� no water soluble N&P 
fertilisers (no KCl)
– KSO4,  lime & microelements    

if necessary (soil analysis)

CONVENTIONAL
� short rotations (1-5yrs)
� synthetic pesticides used

– 220 Herbicides

– 186 Pesticides
– 143 Fungicides

� NO3, NH4, urea, KCl, super-
phosphate main NPK 
inputs
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ORGANIC
FOCUS:  welfare & on farm 

sustainability
- access to outside
- lower stocking density
- no growth promoters
- longer withdrawal periods
- low concentrate use in     
dairy, beef & sheep) systems 

- on farm feed production

CONVENTIONAL
FOCUS:  maximum 

production efficiency
- indoor production 
- high stocking densities
- ABGPs use (pigs/poultry)
- standard withdrawal period
- high concentrate use in   
dairy, beef & sheep systems

- high proportion of bought            
. in feed

� � 	 
 �� � 
� 	 � � � �� � � � � � � � � � 	 � � �
� �� � � � � � � 
� 	 � � � � � �� �
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ORGANIC
< 40 additives allowed
� hypochlorite use            

(as sanitising agent) 
prohibited

CONVENTIONAL
> 300 additives allowed
� hypochlorite use             

(as sanitising agent)  
permitted (<200 ppm)

� 	 � � � � � �� � 
� 	 � � � �� � � � � � � � � � 	 � �
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� � � � ��� � �	 � 
 � � �� � 
 �� � �� � � � � � � 
 �

� No mineral NPK No pesticides
safer, healthier foods No GMOs ����

sustainable food production   Less veterinary inputs less 
environmental pollution Less food additives

� Extensive animal ���� better animal welfare                     
husbandry

� standards/auditing ���� traceability     
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Environmental benefits  
of organic food production;

Well studied and widely accepted

Is organic food good for you?
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Organically and conventionally farmed 
soil (Naff silt loam) losses due to water 
erosion 1948 to 1985
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Nitrate leaching in matched farm 
comparisons studies
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Why does the consumer buy 
organic food?

Is organic food good for you?
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Food issues consumers are concerned about 
(Mintel 1999)
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 �
European Commission

Research DG

INTEGRATED PROJECT
Improving quality and safety and reduction of cost in the 

European organic and ‘low input’ food supply chains

Website: www.qlif.org
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� Objective 1  To improve the match between producer’s 
aims and consumer expectations regarding quality and 
nutritional value of organic and other ”low input” food.

� Objective 2. To increase the cost-efficiency all along 
the organic and other ”low input” food chain, while 
improving or maintaining its quality.

� Objective 3.  To contribute to minimising food safety 
risks all along the food chain (including the stages of 
production, processing, distribution and consumer food 
handling).

� Objective 4. To contribute to reducing environmental 
impact and fossil energy use in organic and ”low input”
farming.
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� � � ��� � � � �  � � � � � � � �
$ � � � � 	 � � �

Partners: 33 (16 European countries + Israel)

Budget: 18M euro; EU-contribution: 12.4M

Start date: 1st March 2004 (5 years)
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Nutritional composition of organic foods;

More of what is considered good for health?

vitamin, antioxidant, minerals, certain fatty 
acids (omega 3 and CLA)

Is organic food good for you?
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(1) Tocopherol, carotene 
(Bergamo et al. 2003)

(2) Tocopherol
(Lopez-Boteet al. 1998)

(3) Flavonoids
(Ren et al. 2001)

(4) Ascorbic acid, polyphenols
(Carbonara et al. 2002)

(5) Flavonoids– WHOLE DIET
(Gr inder-Pedersen et al. 
2003)
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Vitamin and CLA content in organic milk and 
dairy products (Bergamo et al. 2003)
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Phenolic/flavonoid content in organic fruit and 
vegetables and an intervention study diet
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Flavonoid content in an organic intervention diet 
(as % of the matching conventional diet) and 
urine of persons included in the dietary 
intervention study

100

120

140

160

180

200

Quercitin Kaempferol

Diet Urine

% of
conven
-tional

250

Grinder-Pedersen  et al. (2003)

p<0.05

p<0.05

p<0.01

NS
P<0.1



Feb 2004   24

0

2

4

6

8

10

%
 d

is
ca

rd
ed

 d
ue

 to
 ro

t o
r 

m
ol

d

Bristol Hyskin Profit Starito Summit

Variety

Losses to storage disease in onion varieties

Organic Conventional

 � 
� � � 	 � 
� 
��� � 
" � � � � � � 
� � 	 � � � 
 �� 
� � � 

� � � � � � �� �
� � � �� � 
" � � � +�� � /



Feb 2004   25

0

5

10

15

%
 in

fe
st
ed

 r
oo

ts

2001
Bolero

2001
Rodelika

2002
Bolero

2002
Rodelika

Year and variety

Presence of carrot fly larvae in carrots

Organic Conventional

 � 
� � � 	 � 
� 
��� � 
" � � � � � � 
� � 	 � � � 
 �� 
� � � 

� � � � � � �� �
� � � �� � 
" � � � +�� � /



Feb 2004   26

80

90

100

110

%
 o

f 
av

er
ag

e 

va
lu

es

2001 Bolero2002 Bolero

Year and variety

Average relative concentrations of 72 
volatile compounds in carrots

Organic Conventional

 � 
� � � 	 � 
� 
��� � 
" � � � � � � 
� � 	 � � � 
 �� � � � 

� � � � � � �� �
� � � �� � 
" � � � +�� � /



Feb 2004   27

Figure 5. Change in the mineral content of UK foods 
between 1940and 1991
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� Thomas, D. (2000) A study on the mineral 
depletion of the foods available to us as a nation 
over the period 1940-1991. Report

� Mayer, A-M. (1997) Historical changes in the 
mineral content of fruits and vegetables. British 
Food Journal 99; 207-211.

� Berger, P  (1997) The Healing Power of Minerals. 
Prima Health, New York.
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Potential reasons for differences between 
conventional and organic systems

CONVENTIONAL
� short straw varieties
� CCC (haulm 

shortening Hormones) 
� strobilurins used
� excessive N-

fertilisation 
� minimum tillage
� frequent wheat & 

maize crops in rotation

ORGANIC
� long straw varieties
� Plant hormones  not 

permitted
� fungicides not permitted
� moderate N-fertilisation
� MT-not used (weeds)
� long rotations         

(break crops between 
cereals)
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Nutritional composition of organic foods;

Less of what is considered bad for health?

Food additives, hydrogenated fats, toxins,
antibiotic resistant bacteria and pesticides

Is organic food good for you?
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Fusarium infection and mycotoxin levels in 
conventional and organic grain samples
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Potential reasons for differences between 
conventional and organic systems

CONVENTIONAL
� short straw varieties
� CCC (haulm 

shortening Hormones) 
� strobilurins used
� excessive N-

fertilisation 
� minimum tillage
� frequent wheat & 

maize crops in rotation

ORGANIC
� long straw varieties
� Plant hormones  not 

permitted
� fungicides not permitted
� moderate N-fertilisation
� MT-not used (weeds)
� long rotations         

(break crops between 
cereals)
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Effect of organic production methods 
on the risk of transfer of food 
pathogen into the food chain
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E. coli O147
� asymptomatic in cattle
� faecal contamination of 

carcasses at slaughter 
���� food chain (meat)

� infective dose: 10 
cells!!!
– (other pathogens > 

10.000)
� highly pH-resistant

Effect of organic animal nutrition on 
rumen and colon pH

3

4

5

6

7

8

0 45 90

Rumen pH Colon pH
. .

%  grain in diet



Feb 2004   40

Effect of organic animal nutrition on 
rumen and colon pH and E.coli cfu
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Ampicillin resistance in faecal E. coli in organic 
and conventionally dairy herds in Scotland
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Example: methyl bromide
� fumigant for soils and food stores
� used in conventional production 

for control of soil-borne diseases
� tomato, soft fruit, Brassicas,  etc.

� 50 times more powerful
than CFCs in destroying ozone

� estimated to have contributed            
10 to 20% of the destruction           
of  the earth ozone layer

� even the US accepts the evidence
� still in use !!!!! in the UK

PESTICIDES
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Effect of stratospheric ozone depletion.

Increased UV-B radiation
results in higher levels 
of: 

� skin cancer                   
(US: 1800% since 1930)

� suppression of the 
immune system

� cataracts 
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Environmental benefits  
of organic food production; 

Preserving the Environment is 
also good for our health

Is organic food good for you?
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Chlorinated hydrocarbon pesticides
� Diarrhoea, headaches, tremor, vomiting, lack on energy, 

depression, anxiety, dermatitis, convulsions (Laseter & Rea 
1983, Clin. Ecol. 2, 10)

Organophosphorus pesticides
� gastrointestinal and neurological complaints - OP’s in fruit and 

vegetables (Laseter & Rea 1983, Israel J. Med. Sci. 19, 
810)

� Neuropsychological effects, affective disorders, suicide  -
OP’s in Sheep Dips (Stephens et al. 1995; Lancet 345, 
1135; Davies 1995, J. Nut. Environ. Med)

� Developmental effects (altered learning, memory and motor 
skills) in children – prenatal pesticide exposure (Guillette et 
al., 1998, Environ. Health Perspect. 106, 347-)
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� Round-up inhibits steroidogenesis by disrupting steroidogenic
acute regulatory (StAR) protein expression (Walsh et al., 
2000, Environ. Health Perspect. 108, 767-)

� Link between environmental oestrogens and decline in male 
reproductive health and sperm counts (Jensen  et al. 1995;
Clin. Chem. 45, 1896-; Sharpe & Skakkebaek 1993, Lancet 
341, 1392-)

� IVF is less successful and semen quality lower in men with  
high occupational pesticide exposure such as greenhouse 
workers (Tielemans et al. 1999, Lancet, 254, 484-; Abell et 
al. 2000, Scand. .J. Work Environ. Health  26, 492-)
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Endocrine system disruption
(EC: 34 pesticides with oestrogenic properties)

Denmark - mid 90s
Men eating organic food had significantly higher 
sperm counts than those eating conventional 
food:
� Organic Group: organic farmers & men 

belonging to organic farming 
association

� Control Groups: airline workers, printers, 
electricians, metal workers  

Abell et al. 1994, Lancet, 343, 1498-
Jensen et al. 1996, Lancet  347, 1844-
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Sperm density in members of the Danish 
Organic Farmers association and workers 
from 3 other occupational groups
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Sperm density and abstinence adjusted mean 
sperm count in members of the Danish Organic 
Farmers association and workers from 3 other 
occupational groups
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� � 	 � �� � � � � �� �� �
� Farmers with high exposure to pesticides have higher incidences 

of cancers such as stomach, prostate, brain and skin cancer 
(e.g. Wigle et al. 1990, J. Nat. Cancer Inst. 82, 575-582, 
Sterling & Arundel 1986 Scan. J. Work Environ. Health  12, 
161-) 

� Link between higher cancer mortality rates\in four northern US 
states and a herbicide used in wheat (Schreinemacher 2000, 
Environ. Health Perspectives 26, 436-). 

 
 
 � � � � � � �� �� �
� Link between susceptibility to infection/low immune status 

and pesticide/herbicide exposure For example: 
– Dewailly et al. 2000, Susceptibility to infections and immune  

status in Inuit infants exposed to organochlorines Environ. 
Health Perspectives 108, 205-

– Faustini 1996, Immunosuppressive effects of chlorophenoxy
herbicides. Food and Chemical Toxicology 34, 1190-1191
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Swiss rats prefer organic beetroot
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ADDITIONAL SLIDES

IF THERE IS TIME
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European Commission
Research DG

Acorn Conference, 
26th March 2004, Cornwall near Charlottetown, Canada

Recent Developments in the EU 
Organic Food market

Carlo Leifert1,2 

1 University of Newcastle upon Tyne
Nafferton Farm, Stocksfield, UK
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Geographical location

STC and Newcastle 
are centrally situated 
in UK.

Ideally suited for 
work on a wide range 
of commodities

•
•
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� Price (relative to conventional?) 

– subsidies
� Quality (appearance, nutrition, taste, label)

� Availability
– range and continuity of supply

� State of the economy 
� Credibility of the “ Organic” Industry 

– standards (EU, UK)
– certification systems/sector bodies
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The organic The organic 
phenomenonphenomenon
Annual organic sales of 
over £250 million

Over 1000 organic 
products on offer

Tesco is the top UK 
organic retailer (27%)

TESCO October 2002
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People who do buy:
– Reduced health risk (lack of chemicals) 36%
– Taste 31%
– More natural 25%
– Lack of GM 12%
– Environment 5%

People who don’t buy:
– High price 53%

– Don’t believe 22%

TESCO August 2001
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Effect of a newspaper article describing that  
organic pork in TESCO is from production 
systems in which piglets weaned from 
conventional sows are finished in organic 
production systems:
– 40% reduction of organic pork sales in TESCO
– similar reduction in organic pork sales in other        

supermarkets 
– >15% reduction in conventional pork sales 
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