
Maximizing Agriculture to Enhance Nutrient Composition 

to Better Fulfill Dietary Recommendations 

– Fruit and Vegetables



 

Fig. 2  Odds ratios and 95 % Confidence Intervals of selected 

cancers for the highest quintile v. the lowest quintile of fruit 

consumption for all cancer sites, except for nasopharyngeal and 

liver cancers, and non-Hodgkin's lymphomas (quartiles). Italy and 

Switzerland, 1991–2009. *Non-citrus fruits. 

Turati et al., 2015 Fruit and vegetables and cancer, Brit. J. Nutr. 

113, S102-S110 doi: 10.1017/S0007114515000148 

Fruit and vegetables and cancer risk: a review of 

southern European studies 













The foundations of the 

French Paradox







How can we get people to eat more fruit and vegetables?

• Make fruit and vegetables relatively less expensive – subsidize 
horticulture?

• Make fruit and vegetables more accessible
• Public information campaigns
• Encourage fruit and vegetable consumption by children – school meals? 

school shops? lunch box offerings?
• Encourage fruit and vegetable consumption at work – fruit boxes?
• Ensure seniors eat fruit and vegetables – by ensuring nutritional 

standards in care and support services
• Implement the National Food Strategy in full – EAT-Lancet
• Make the fruit and vegetables that people do eat more nutritious –

breeding and biotechnology?



The relevance of biofortification



— absolutely critical to health 

Maintains bone health and calcium homeostasis

Function as steroid hormone in many important organs 

and affect immune system

Vitamin D

Rickets  Osteoporosis

Short-term deficiency

Long-term deficiency



Treatment of fruit of Sl7-DR2 mutants with UV-B converts 
provitamin D3 to vitamin D3

= RNI

Vitamin D biofortification in plants

Sl7-DR2 KOWT

WT Sl7-DR2 KO



Progress after 14 years:

New York Times Magazine July 26th 2021

Norfolk Plant Sciences founded by Jonathan Jones and Cathie Martin  in 2007



Progress after 15 years:

On September 6th 2022 NPS received APHIS approval that the purple 
tomato could be deregulated as presenting no threat to the environment

On June 20th 2023 NPS received FDA notification – purple tomatoes are  
safe for human consumption

Norfolk Healthy Produce will sell tomato seed to home growers in the USA

See www.bigpurpletomato.com



Trialling and Breeding in Davis, California
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