
3rd 

INTERNATIONAL 
CONGRESS ON 

ENVIRONMENTAL 
HEALTH 2014

PORTO, 24th to 26th SEPTEMBER 2014

PROCEEDINGS
BOOK

EMERGING RISKS AND CHALLENGES ON ENVIRONMENT,
HEALTH AND SAFETY

Allied Health Sciences School of Polytechnic Institute of Porto,
Portugal



Title:
3th International Congress of Environmental Health: Proceedings Book
3º Congresso Internacional de Saúde Ambiental: Livro de Resumos

Edition:
1st Edition / Book in 1 Volume, 520 pages

Authors / Editors:
Vieira da Silva, Manuela; Oliveira, Rui; Rodrigues, Matilde; Nunes, Mafalda;
Santos, Joana; Carvalhais, Carlos; Rebelo, Andreia; Freitas, Marisa; Xavier, Ana

Publisher:
(ESTSP-IPP)

Design / Layout:
4CS 

Local / Date:
Porto / November 2014

ISBN: 
978-989-20-5086-7

Legal Deposit: 
384046/14

DISCLAIMER:
This book contains information obtained from authentic sources. Reasonable efforts have been made to publish reliable data and 

Environmental Health of ESTSP.

Trademark notice:
and explanation, without intent to infringe.

(ESTSP-IPP)

Rua de Valente Perfeito, 322
4400-330 Vila Nova de Gaia
Porto - Portugal
t. +351 222 061 000

 +351 222 061 001
e. geral@estsp.ipp.pt
w. www.estsp.ipp.pt

© 2014



263 
 

ENVIRONMENTAL TOXICOLOGY  ABSTRACTS 

Impact of microcystin contaminated water on quality 
of carrots ( ) 
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INTRODUCTION:  
Cyanobacteria blooms are often found in freshwaters and may reflect the increased eutrophication of these 
environments and because of this many water resources worldwide may have a limited utilization. The 
presence of these microorganisms may pose a serious threat to water quality because many of them produce 
a large diversity of toxins that can be harmful to human health (Figueiredo l., 2004). On the other hand 
contaminated waters used to agricultural purposes may pose additional concerns to food safety. The 
absorption of toxins by plants may induce morphological and physiological changes that can lead to a loss of 
productivity as well as toxin bioaccumulation in edible tissues. However, the impact of cyanotoxins on plants 
and its ability to enter the food chain via this pathway is not fully understood (Kitler ., 2012). 
 
Microcystin (MC) is the cyanotoxin most frequently present in eutrophic freshwaters causing serious 
problems to human health, being the liver the main target. These toxins are potent and specific inhibitors of 
protein phosphatases PP1 and PP2Ain both animals and higher plants (Figueiredo et al., 2004). It is known 
that MC affect a number of physiological processes in plants (Corbel ., 2013). 
 
The plant root system is usually more exposed, via soil irrigation, and therefore root-vegetables more prone 
to contamination. Carrots ( ) are root-vegetables with great importance for human nourishment 
and economy, with extensive use all over the world (Singh ., 2012). 
 
This work aims to evaluate the effects of the use of water containing MC in the growth and production of this 
specific horticultural crop as well as toxin accumulation. 
 
MATERIALS AND METHODS:  
Young carrots (~ 1 month old) were grown in soil during 1 month in greenhouse conditions. Three groups were 
performed with plants being irrigated twice a week with non-contaminated water (control group) or with a 
crude extract containing respectively 10 and 50 g/L MC. 
 
Fresh weight of plants was determined 3 times (0, 15 and 30 days), weighing leaves and roots (carrot) and dry 
weight was estimated in lyophilized leaves and roots. 
 
Chlorophyll fluorescence was accessed through pulse amplitude modulation (PAM) fluorometry following 
the method described by Maxwell and Johnson (noninvasive method)(Maxwell & Johnson., 2000). Plants 
were adapted to darkness for at least 30 minutes and then leaves were illuminated with a pulse of saturating 
light and the fluorescence emitted was measured using PAM 2000 (Walz, Effeltrich, Germany). 
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The accumulation of toxin on soil and in carrots was determined using the MicroCystest which is based on the 
phosphatase activity inhibition by MC. 
 
RESULTS AND DISCUSSION:  
No significant variations ( <0.05) in fresh and dry weight of leaves and carrots were observed at any 
concentration of toxin, suggesting that the plant exposure to a  toxic extract containing 
concentrations of MC between 10 and 50 g/L does not impair plant growth. The results showed that both 
short and prolonged exposure to MC concentrations does not seem to be a stress factor for plants leading, 
inclusively, to a stimulation of photosynthesis. The results of MicroCystest showed a significant accumulation 
in the soil (13,225 g MC /g soil), however accumulation of MC in carrots is below the limit of detection of the 
method. 
 
CONCLUSION:  
According to our knowledge this is the first work reporting the effects of MC on carrots, in which growth, 
photosynthesis and accumulation were investigated. Exposure of carrots to these concentrations of MC did 
not seems to have adversely affected any of the parameters evaluated. However we hypothesize that other 
physiological and metabolic processes (synthesis of vitamins and nutrient accumulation) should be also 
studied in the future. 
 
Our future work will focus on the evaluation of the toxin accumulation with more sensitive techniques (liquid 
chromatography and mass spectrometry)and the nutritional value of carrots (nutrients and vitamins). 
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