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Title project: Implementation of performant 

methodology for determination of nitrate, dioxin 

(polychlorinated dibenzo-p-dioxin - PCDD) and 
furan (polychlorinated dibenzofurans - PCDF) 

residues in food, according to EU requirements 
 



 

 

2007 
 

 Study on nitrate residues in vegetal products and toxicological relevance. 

 
     

2008 

 Study on analysis methodology for the determination of nitrate in vegetal 

products.  

 Experimental fertilization (type-does) of various vegetables cultivated in 

protected environments (lettuce, spinach, tomatoes, cucumbers). 

 Establishment of accumulation patterns of nitrate in vegetables (lettuce, 

spinach, tomatoes, cucumbers) cultivated in protected environments,  

using an enzymatic method.  

 

2009 
 

 Experimental fertilization (type-does) of various vegetables cultivated in 

open field (cabbage, carrots, green pepper, bell pepper, eggplants, 

onions). 

 Establishment of accumulation patterns of nitrate in vegetables 

cultivated in open field (cabbage, carrots, green pepper, bell pepper, 

eggplants, onions) using an enzymatic method. 

 Validation of enzymatic method for the determination of nitrate in 

vegetal products.  

 Establishment of specific documentation of enzymatic method for nitrate 

determination from vegetal products: specific procedure, work 

instructions. 

 Study on methodology for dioxins and furans determination in foods. 

Increasing laboratory capacity to determine dioxins and furans in food. 

 

PROJECT OBJECTIVES 
 



 Study on food contamination with dioxins, furans and PCBs and 

toxicological relevance.  

 Development of a highly accurate method to determine dioxins and 

furans in food by HRGC-HRMS.. 

 Establishment of work plan of method for dioxins and furans 

determination in food by HRGC-HRMS. 

  

2010 
 

 Internal validation of developed HRGC-HRMS methodology.  

 Establishment of specific documentation of HRGC-HRMS method for 

dioxins and furans determination in foods: specific procedures, work 

instructions. 

 Dissemination of results: drafting of method presentation manual, 

articles in peer review journals, scientific communication. 

 

 

     

 

2007 
 

 Study on nitrate residues in vegetal products and toxicological relevance. 

 

 

2008 

 Study concerning analysis method used for nitrates determination in 

vegetal products. For nitrates determination in vegetal products it can be 

used the following methods: 

 Spectrophotometric methods 

 High performance liquid chromatography method, using UV detector 

 High performance ion chromatography, using electric conductibility 

detector  

 

RESULTS OF THE PROJECT  
 
 



 Potentiometric method with selectively electrode 

 Enzymatic method 

 Specialists within Vegetable Research and Development Plant for 

Horticulture Buzău, applied different fertilization variants (fertiliser being 

ammonium nitrate with 33 % nitrogen), in culture under protected 

environments (greenhouse, solar) of the following vegetable species: 

 Lettuce, spinach – 5 fertilization variants (0 kg nitrogen/ha; 25 kg 

nitrogen/ha; 50 kg nitrogen/ha; 75 kg nitrogen/ha; 100 kg nitrogen/ha) 

 Cucumbers, tomatoes – 5 fertilization variants (0 kg nitrogen/ha; 100 

kg nitrogen/ha; 200 kg nitrogen/ha; 300 kg nitrogen/ha; 400 kg 

nitrogen/ha) 

 For each fertilization variant were realised 4 rehearsal. 

 The lettuce, spinach, cucumbers, tomatoes samples, obtained in the 

experiments at the S.C.D.L. Buzău, were analysed (using an enzymatic 

method) for establishment of accumulation potential of nitrates, by the 

specialists from the Institute of Food Bioresources and the University of 

Agronomic Sciences and Veterinary Medicine Bucharest. 

 In enzymatic method, the nitrate is reduced by nicotinamide adenine 

dinucleotide phosphate reduced form (NADPH), to nitrite, in presence of 

nitrate-reductase (NR): 

                                            NR 

       NO3
-  + NADPH + H+                 NO2

-  +  NADP+  + H2O 
     

 Quantity of oxidized NADPH is equally stoechiometrically with nitrate 

quantity. Decreasing of NADPH quantity is measured through absorbance 

at  = 340 nm.  

 The lettuce samples, variety Graţia, grown under greenhouse conditions, 

through application of 5 fertilization variants, have a high accumulation 

potential of nitrates in the range: 1,931.46 mg NO3
-/kg - 3,159.03 mg 

NO3
-/kg. The minimum value of nitrates content is for non-fertilised 

lettuce, and maximum value is for fertilised lettuce with 100 kg 

nitrogen/ha. 



 The nitrates content of lettuce samples, Graţia variety, analysed, is 

under maximum limit specified by the Order 530/2007 (4500 mg NO3
-

/kg). 
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 Spinach samples, Românesc variety, grown under greenhouse 

conditions, through application of 5 fertilization variants, have a high 

accumulation potential of nitrates in the range: 1,636.76 mg NO3
-/kg - 

2,575.86 mg NO3
-/kg. The minimum value of nitrates content is for non-

fertilised spinach, and maximum value is for fertilised spinach with 100 

kg nitrogen/ha. 

 The nitrates content of spinach samples, Românesc variety, analysed is 

under maximum limit specified by the Order 530/2007. 
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 The cucumber samples, Triumf F1 hybrid, grown under greenhouse 

conditions, through application of 5 fertilization variants, have a 

reduced accumulation potential of nitrates in the range: 53.35 mg NO3
-

/kg - 222.44 mg NO3
-/kg. The minimum value of nitrates content is for 

non-fertilised cucumbers, and maximum value is for fertilised 

cucumbers with 400 kg nitrogen/ha. 
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 The tomatoes samples cherry type, Capriciu variety, grown under 

greenhouse conditions, through application of 5 fertilization variants, 

have a verry reduced accumulation potential of nitrates in the range: 

3.43 mg NO3
-/kg – 9.40 mg NO3

-/kg. The minimum value of nitrates 

content is for non-fertilised tomatoes, and maximum value is for 

fertilised tomatoes with 400 kg nitrogen/ha. 
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 The tomatoes samples type cherry, Capriciu variety, grown under solar 

conditions, through application of 5 fertilization variants, have a verry 

reduced accumulation potential of nitrates in the range: 3.54 mg NO3
-

/kg – 10.02 mg NO3
-/kg. The minimum value of nitrates content is for 

non-fertilised tomatoes, and maximum value is for fertilised tomatoes 

with 400 kg nitrogen/ha. 
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 The tomatoes samples, Siriana F1 hybrid, grown under solar conditions, 

through application of 5 fertilization variants, have a verry reduced 

accumulation potential of nitrates in the range: 3.57 mg NO3
-/kg – 

12.33 mg NO3
-/kg. The minimum value of nitrates content is for non-

fertilised tomatoes, and maximum value is for fertilised tomatoes with 

400 kg nitrogen/ha. 
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 Vegetable species consumed for their fruits (cucumbers, tomatoes) had 

an accumulation potential of nitrates lower than of leafy vegetables 

(lettuce, spinach). In accordance with the obtained experimental 

results, in the case of vegetable species cultivated within protected 

environments, studied, accumulation potential of nitrates presents the 

following variation: 

 

Lettuce  > Sp inach  > C ucumbers  > Tomat oes 



 Article published in CALITA revue: Accumulation potential of 

nitrates in lettuce and spinach, cultivated in protected 

environment  

 

 


