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Abstract       Present research in the field of nitrate and nitrite contents in 
garden beet, cucumbers, celery, radish, and spring onion aim at raising 
vegetable consumers’ awareness of the negative impacts of eating 
vegetables whose nitrate and nitrite levels are much above maximum 
admitted limits. This is why we carried out an experiment within which we 
sampled vegetables to determine their nitrate and nitrite contents. Thus, in 
2007, we found out that in most cases nitrate content in vegetables is below 
maximum admitted limit. In 2008, because of the lower amount of 
precipitations, nitrate content was higher than that of the previous year. 
Nevertheless, the amounts above the maximum admitted limit are not an 
issue here and do not constitute a risk for humans’ health. 
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Present trends at world level tend to 
monitor and control vegetables in order to get 
ecological agricultural produce. In this context, the 
present paper approaches an extremely important 
topic which is also the topic of international research 
work. Nitrates and nitrites under ionic forms can be 
found in the soil due to mineralization of organic 
nitrate substances. From the soil, nitrates and nitrites 
are taken over by the plants [5]. 

The analysis of nitrate and nitrite supply 
following one’s diet shows the prevalence of nitrates 
because of vegetal food consumption and, in a lesser 
measure, because of animal food consumption. 

According to literature data, when the diet 
is balanced, 79.0% of the nitrates come from 
vegetables, 20.0% from the drinking water, 6.0% 
from meat produce, 1.0% from cereal produce, and 
1.3% fruits and milk produce. As far as nitrites are 
concerned, 79.0% come from vegetable 
consumption, 35.0% come from lettuce 
consumption, and 10.0% from spinach consumption. 
Tomatoes, potatoes, peas have a low level of nitrites. 
Nitrate accumulation in the vegetables is done 
mainly in those parts of the plant whose stems, 
stalks, leaves, and roots are eaten; accumulation 
depends on the species [1,4]. 

 
Material and Method 

 
Our research aimed at monitoring 

nitrogen compounds in the samples of garden beet, 
cucumbers, celery, radish, and spring onion. 

Field trials were set at the Didactic Station 
in Timişoara and aimed at developing technologies 
that allow profitable vegetable crops and, most 
important, vegetables with nitrite, nitrate, and 
ammonia content below maximum admitted levels. 
The trials were set on a cambic chernozem with 
high humus content (3.41%), normal nitrogen 
supply (0.018%), low mobile phosphorus supply 
(17.8 ppm), high assailable potassium content 
(187.6 ppm), and neuter reaction. All these confer 
the soil good fertility. 

The trials were monofactorial and set after 
the randomised block method; we cultivated five 
vegetable crops (garden beet, celery, cucumber, 
radish, and spring onion), in four variants and three 
replications [3,6]. 

Within the trials, we managed to 
materialise the following trials: 

Garden beet and Celery:  
V1 – N0P0K0 
V2 – N60P60K30 
V3 – N90P60K30 
V4 - N120P60K30 
Cucumbers: 
a1 - N0P0K0 
a2 – N60P45K45 
a3 – N90P45K45 
a4 - N120P45K45 
Radish and Spring onion:  
a1 - N0P0K0 
a2 – N30P45K45 
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a3 – N45P45K45 
a4 – N60P45K45 
 
 
Content of nitrate, nitrite, and ammonia in 

beetroot, cucumbers, celery, radish, and green onion 
was determined colorimetrically with the help of the 
rapid tests AQUA MERCK, on a spectrophotometer 
SQ 118 with the wave lengths 515, 525, and 690 nm 
for nitrates, nitrites, and ammonia, respectively.  

The tests sued were SPECTROQUANT 
NITRAT 14773, SPECTROQUANT NITRIT 
14776, and SPECTROQUANT AMONIUM 14752. 
 The test SPECTROQUANT NITRAT 
14773 is used to determine nitrates in vegetal 
produce. Determination is done on the basis of the 
colour reaction obtained by the reaction of the nitrate 
in the presence of the concentrated sulphuric acid 
with Nitrospectral with the formation of a nitro 
derivate strongly coloured in red. 

The test SPECTROQUANT NITRIT 14776 
consists of the spectrophotometrical determination of 
nitrites at 525 nm and is based on the Griess reaction 
(Alexa, 2003). It consists of the conversion of 
nitrites in the presence of sulphanyl acid into 4-
diasobensenesulphonic acid. It condenses with N-(1 
naphtyl) ethylendiammonia dichloride (NNEDDC) 
resulting in a diaso- compound coloured in red-
purple. 

 
 
 

 
The test SPECTROQUANT AMONIUM 

14752 is used in the spectrophotometrical 
determination of the ammonia ion. After 
alkalinisation at pH 13, ammonia reacts with the 
hypochlorite forming mono-chloride-amine. The 
latter, in a second stage, forms, together with timol 
(2-isopropyl-5-methyl phenol) and (Dinatrium-
pentacyan-nitrosyl-ferat [III]) natrium nitroprusiate, 
N-chloride – 2-isopropil-5-methyl-chinon-
monoimine. 

NH3 + NaClO    NH2Cl + NaOH  

 
Chinon-monoimine reacts, in a second stage, 

with a new molecule of timol, forming indo-phenol, 
coloured in blue in a basic medium. 

Minimal detection limits according to the 
working method are: 1 mg/l for nitrates, 0.02 mg/l for 
nitrites, and 0.1 mg/l for ammonia.  

 
DETERMINING NITRATE, NITRITE, AND 

AMMONIA CONTENT IN VEGETAL PRODUCE 
(BEETROOT) THROUGH HPLC 

 Determining nitrate and nitrite contamination 
of the vegetal produce need performing analytic 
methods for the detection, identification, and 
measurement. 
 High pressure (performance) liquid 
chromatography is an analytic procedure advantageous 
compared to gaseous phase chromatography used in 
the analysis of some very stable compounds with very 
high melting and boiling points for compounds 
unstable at high temperatures as well as for some 
compounds with large molecular volume. This 
procedure is characterised by speed, resolution, and 
high sensitivity. 

Trial conditions: HPLC – Birchoff, Column 
C18, Mobile phase Potassium Hydrogen Phtalate 0.01 
M, Detection UV -290 nm. 
 
Results and Discussions 

 
After determining nitrate content in 2007, 

we could see that in most cases nitrate content in 
vegetable samples was below maximum admitted 
limit.  

In garden beet, in the variant fertilised with 
N120P60K30 there was a surplus of nitrates of 620 ppm 
(Table 1).  

Nitrate content in cucumbers was below 
maximum admitted limit, i.e. only 400 ppm (Table 2).  
In celery, there was an extra 10 ppm (Table 3).  
In radish, there was, in the variants treated with higher 
fertiliser rates, a higher nitrate content also determined 
by the prolongation of the vegetation period (Table 4). 
The shorter vegetation period in spring onion 
influences the level of nitrate accumulation, and 
harvesting the crop at this young stage did not consist a 
problem from the point of view of the maximum 
admitted limit (Table 5).  
In the year 2008, because of the small amounts of 
precipitations, nitrate levels are superior to those of the 
year 2007. Nevertheless, the values above the 
maximum admitted limit from the point of view of the 
nitrate content do not constitute a problem or a risk for 
humans’ health.  
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In garden beet, there was a nitrate surplus 
of 870 ppm in the variant treated with N120P60K30 
(Table 6).  
In cucumber samples, the 5 ppm above maximum 
admitted level are almost inexistent (Table 7). 

In celery, there was a nitrate content of 120 
ppm (Table 8). 
 
 
 

In the radish samples, higher rates of fertilisers 
favoured the appearance of a surplus of nitrates that 
could reach up to 210 ppm (Table 9). 
Spring onion, the species with the shortest vegetation 
period, did not constitute a problem from the point of 
view of the nitrate content upon harvesting, which was 
much below maximum admitted limit (Table 10). 
        

     
                                     

 
 

Table 1. 
 Nitrate content (ppm) in garden beet (2007) 

Variant Nitrate content (ppm) Maximum admitted 
limit 

Difference to maximum admitted 
limit 

V1 – N0P0K0 1,480 -520 
V2 - N60P60K30 1,715 -285 
V3 - N90P60K30 1,850 -150 
V4 - N120P60K30 2,620 

 
 

2000 
+620 

 
Table 2.  

Nitrate content (ppm) in cucumbers (2007) 
Variant Nitrate content (ppm) Maximum admitted 

limit 
Difference to maximum admitted 
limit 

V1 – N0P0K0 180 -220 
V2 - N60P45K45 275 -125 
V3 - N90P45K45 330 -70 
V4 - N120P45K45 395 

 
400 

-5 
  
 

Table 3.  
Nitrate content (ppm) in celery (2007) 

Variant Nitrate content (ppm) Maximum admitted 
limit 

Difference to maximum admitted 
limit 

V1 – N0P0K0 90 -910 
V2 - N60P60K30 555 -445 
V3 - N90P60K30 870 -130 
V4 - N120P60K30 1,010 

 
1000 

+10 
  

Table 4.  
Nitrate content (ppm) in radish (2007) 

Variant Nitrate content (ppm) Maximum admitted 
limit 

Difference to maximum admitted 
limit 

V1 – N0P0K0 70 -530 
V2 – N30P45K45 440 -160 
V3 – N45P45K45 585 -15 
V4 – N60P45K45 780 

 
600 

 
+180 

   
Table 5.  

Nitrate content (ppm) in spring onion (2007) 
Variant Nitrate content (ppm) Maximum admitted 

limit 
Difference to maximum admitted 
limit 

V1 – N0P0K0 110 490 
V2 – N30P45K45 305 295 
V3 – N45P45K45 440 160 
V4 – N60P45K45 525 

 
600 

 
75 
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Table 6.  

Nitrate content (ppm) in spring onion (2008) 
Variant Nitrate content (ppm) Maximum admitted 

limit 
Difference to maximum admitted 
limit 

V1 – N0P0K0 1,605 -395 
V2 - N60P60K30 1,740 -260 
V3 - N90P60K30 1,935 -65 
V4 - N120P60K30 2,870 

 
2000 

+870 
  

Table 7.  
Nitrate content (ppm) in cucumbers (2008) 

Variant Nitrate content (ppm) Maximum admitted 
limit 

Difference to maximum admitted 
limit 

V1 – N0P0K0 195 -205 
V2 - N60P45K45 280 -120 
V3 - N90P45K45 340 -60 
V4 - N120P45K45 405 

 
400 

+5 
Table 8.  

Nitrate content (ppm) in celery (2008) 
Variant Nitrate content (ppm) Maximum admitted 

limit 
Difference to maximum admitted 
limit 

V1 – N0P0K0 105 -895 
V2 - N60P60K30 640 -360 
V3 - N90P60K30 950 -50 
V4 - N120P60K30 1,120 

 
1000 

+120 
  

Table 9.  
Nitrate content (ppm) in radish (2008) 

Variant Nitrate content (ppm) Maximum admitted 
limit 

Difference to maximum admitted 
limit 

V1 – N0P0K0 85 -515 
V2 – N30P45K45 425 -175 
V3 – N45P45K45 660 +60 
V4 – N60P45K45 810 

 
600 

+210 
  

Table 10. 
Nitrate content (ppm) in spring onion (2008) 

Variant Nitrate content (ppm) Maximum admitted 
limit 

Difference to maximum admitted 
limit 

V1 – N0P0K0 140 -460 
V2 – N30P45K45 310 -290 
V3 – N45P45K45 475 -125 
V4 – N60P45K45 540 

 
600 

-60 
 
 
Conclusions 
 

1. After measuring nitrate content in 2007, 
we could see that in most cases nitrate 
content in the vegetable samples was 
below maximum admitted limit. 

2. In garden beet fertilised with N120P60K30 
there was an exceeding amount of nitrates 
of 620 ppm. 

3. The shorter vegetation period in spring 
onion influenced the nitrate accumulation 

level and harvesting it in its young stage 
was no risk for humans’ health. 

4. In 2008, because of the lower amount of 
precipitations, nitrate content was 
superior to that of the year 2007. 
Nevertheless, all the values above 
maximum admitted limits of nitrate 
content did not constitute a problem or 
risk for humans’ health. 
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