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Disclaimer 

AHDB, operating through its HDC division seeks to ensure that the information contained 
within this document is accurate at the time of printing. No warranty is given in respect 
thereof and, to the maximum extent permitted by law the Agriculture and Horticulture 
Development Board accepts no liability for loss, damage or injury howsoever caused 
(including that caused by negligence) or suffered directly or indirectly in relation to 
information and opinions contained in or omitted from this document.  

No part of this publication may be reproduced in any material form (including by photocopy 
or storage in any medium by electronic means) or any copy or adaptation stored, published 
or distributed (by physical, electronic or other means) without the prior permission in writing 
of the Agriculture and Horticulture Development Board, other than by reproduction in an 
unmodified form for the sole purpose of use as an information resource when the Agriculture 
and Horticulture Development Board or HDC is clearly acknowledged as the source, or in 
accordance with the provisions of the Copyright, Designs and Patents Act 1988.  All rights 
reserved.  

AHDB (logo) is a registered trademark of the Agriculture and Horticulture Development 
Board. HDC is a registered trademark of the Agriculture and Horticulture Development 
Board, for use by its HDC division. All other trademarks, logos and brand names contained 
in this publication are the trademarks of their respective holders.  No rights are granted 
without the prior written permission of the relevant owners. 

The results and conclusions in this report may be based on an investigation conducted over 
one year.  Therefore, care must be taken with the interpretation of the results. 
 
 

Use of pesticides 

Only officially approved pesticides may be used in the UK.  Approvals are normally granted 
only in relation to individual products and for specified uses.  It is an offence to use non-
approved products or to use approved products in a manner that does not comply with the 
statutory conditions of use, except where the crop or situation is the subject of an off-label 
extension of use.   

Before using all pesticides check the approval status and conditions of use. 

Read the label before use: use pesticides safely. 
 
 

Further information 

If you would like a copy of this report, please email the HDC office (hdc@hdc.ahdb.org.uk), 
quoting your HDC number, alternatively contact the HDC at the address below. 
 
HDC 
Stoneleigh Park 
Kenilworth 
Warwickshire 
CV8 2TL 
 
Tel – 0247 669 2051  

 
HDC is a division of the Agriculture and Horticulture Development Board. 
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GROWER SUMMARY 

Headline 

This Research will  

 examine any association between carrot and parsnip consumption and cancer in 

people over 85 years old  

 measure the effect of preparation and cooking on polyacetylenes,  

 measure the bioavailability of polyacetylenes in different vegetables and  

 measure the effect of a diet rich in polyacetylenes on biomarkers of cancer risk in 

humans. 

Background 

Nutritional factors have been shown to affect the risk of cancer. It is well known that the 

intake of fruit and vegetables is inversely correlated to cancer risk and there is increasing 

evidence that certain fruit and vegetable groups have a protective effect against particular 

cancers. It is thought that the fibre, antioxidant, vitamin and mineral content of fruit and 

vegetables are the main factors that contribute to the anti-cancer effect, but current evidence 

has shown that these common constituents alone cannot explain the effect. Observational 

studies have found a negative correlation between carrot consumption and cancer (Boggs et 

al., 2010; Larsson et al., 2010) and there is in vitro evidence to suggest the polyacetylene 

(PA) class of compounds, first investigated in herbal medicines such as ginseng, but also 

found in root vegetables including carrots, have anti-cancer (Zidorn et al., 2005) and anti-

inflammatory properties (Alanko et al., 1994). Animal studies have also shown reduced 

levels of intestinal cancer when diets are supplemented with carrot (Kobaek- Larsen et al., 

2005; Saleh et al., 2013). However, so far there have been no studies on the health effects 

of polyacetylene intake in humans. 

 

The objective of the present study is to determine if consumption of PA-rich vegetables can 

affect the biomarkers of cancer and inflammation in humans, by examining: 

  

(i) The effect of a vegetable intake rich in polyacetylenes on cancer incidence and 

inflammation in a group of older people;  

(ii) The effect of cooking techniques on polyacetylene concentration in carrots, when 

consumed,  



(iii) The bioavailability of polyacetylenes from various vegetables.  

(iv) The effect of a diet rich in polyacetylenes on biomarkers of cancer risk in vivo in 

humans (dietary intervention study). 

Summary 

The Newcastle 85+ study 

This is an observational trial that collected dietary data and other health and lifestyle 

information from a group of participants aged 85 years old at the start of the study in 2006. 

They were followed until death and their cause of death ascertained from medical records 

(Collerton et al., 2007). The aim of this research will be to find out whether there is a link 

between PA-rich vegetable consumption and cancer mortality in this group of people.  

 

There was a delay while a request for permission to access the 85+ study was considered. 

Although permission has now been granted, lack of staff to deal with data handling on the 

85+ study has delayed progress. 

 

Vegetable preparation and polyacetylene availability  

Carrots will be artificially digested in the laboratory to determine the polyacetylene content 

when eaten raw (batons or diced), boiled or fried. Different cooking times will be compared. 

 

Bioavailability of polyacetylenes  

The polyacetylene content of different vegetables is unknown. MSc students will freeze dry a 

range of foods, extract the polyacetylenes with solvents and then use high powered liquid 

chromatography (HPLC) to measure the quantities. This data will inform the dietary 

intervention study, since the food given to the volunteers will be that highest in 

polyacetylenes. If time permits, the students will measure vegetables where the leaf is eaten, 

such as parsley and coriander, as well as other roots such as celeriac.  

 

When the polyacetylene content has been determined, it is planned to publish the results. 

The hope is that other researchers will use it to re-evaluate their existing data from diet and 

health studies, to show if there is any correlation between polyacetylene consumption and 

outcome in terms of health or disease. (This is additional to the PhD work.) 

 



Dietary Intervention Study 

Biomarkers can be used to measure the risk of certain diseases. For cancer, it is possible to 

measure DNA lymphocyte damage from blood samples using the COMET assay, while 

inflammation can be measured by inflammatory biomarkers in the blood such as TNF-α and 

IL-6. This project will carry out a human intervention trial to test the effects of consumption of 

root vegetables on biomarkers for cancer and inflammatory disease, similar to a study on a 

dietary intervention with watercress and the effects on lymphocyte DNA damage and 

inflammatory markers carried out by Gill et al. in 2007. 

 


