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_____________________________________________________ 
Abstract 
The vegetal products that undergo a process of preservation by refrigeration must have superior qualities 
in order to have their properties in the finite product. In order that the vegetal products should meet the 
quality requirements necessary for this type of preservation, first of all, the area where they are collected 
should not be exposed as much as possible to polluting factors. For the making of this experiment we 
have used a batch of carrots harvested from the Smardan area, Galati County, grown near the Siderurgical 
Factory of Galati. There has been determined the content of heavy metals in the raw carrot, after which it 
has been frozen. In order to see the evolution of the content of heavy metals the calculations were 
repeated also on the frozen carrots. 
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1. Introduction 
 
The quality of a product is determined by 
the sum of its physical, chemical and 
technological properties, properties which 
determine its degree of utility, i.e the 
ability to satisfy the demands of 
consumption. But in order to satisfy these 
demands of consumption, we use products, 
in our case vegetables and fruit which have 
to meet certain quality requirements. These 
quality requirements with fruit and 
vegetables become more complex because 
besides the physical and chemical 
characteristics the quality requirement 
includes the degree of inocuity. Thus, the 
definition of quality with these food 
products has a dynamic character, 
depending also on the destination of the 
product: immediate consumption as fresh 
vegetables, preserved - stored for a longer 
time.  
   

 The global effect of the pollution process is 
seen in the drop in fertility of the soils and the 
fact that the nutrition conditions for the plants 
are getting worse. As a result, there are 
disturbances in the mineral nutrition of plants 
(the increase in the acidity of soils, the 
decrease of phosphorus in soil, in the content 
of calcium and magnesium in the plant) as 
well as the passive absorption of polluting 
factors from the air and soil which have a 
toxic effect on the vegetal tissue.  
In vegetal food products, due to the 
contamination or pollution processes, there 
can be accumulated considerable amounts of 
heavy metals and pesticides.  

The presence of heavy metals in food 
products, even in small amounts, can change 
the taste, the colour, leads to the degradation 
of its vitamins and of its structural and texture 
firmness. In certain amounts, metals can be 
harmful for the body. 
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In the category of the heavy metals there 
are a series of chemical elements which are 
highly toxic for the living organisms. The 
toxic effect is manifested when a certain 
quantity is reached, quantity under which 
some metals (Co, Cu, Fe, Ni, Zn) may even 
be essential components of certain proteins 
involved in different metabolic processes. 
Thus, if food products would be 
completely deprived of metals, there would 
appear nutritional deficiencies (Lee, Susan, 
1990). 

The heavy metals are found in different 
concentrations in soil, air, water, vegetal 
food products, according to various factors 
that determine their pollution.  

The air can be a source of contamination 
representing a way of transporting the 
heavy metals and depositing them on the 
soil, on the plants (for example the lead 
emission from vehicles). The 
contamination of the air with heavy metals 
is the result of numerous anthropogenic 
activities: the production of steel, cement, 
from installations of residual gases 
purification, accumulation and cremation 
of residual materials etc.  

The sources of metals in soil can be: the 
use of fertilizers, pesticides which contain 
metals (fungicides which contain mercury, 
copper, arsen, zinc etc). It is obvious that 
according to the type of soil and its 
geographic location, it can contain high 
quantities of heavy metals or it can be 
deficient.  

The concentration level of heavy metals in 
uncontaminated dry soils that are 
mentioned in literature are: chromium 50 
µg/g, cobalt 8 µg/g, copper 12 µg/g, lead 
15 µg/g, magnesium 450 µg/g, 
molybdenum 1.5 µg/g, nickel 25 µg/g, 
vanadium 90 µg/g, cadmium 0.4 µg/g, 
mercury 0.06 µg/g, zinc 40 µg/g (Lee, 
Susan, 1990). High levels can naturally 
occur in soil as a result of geological 
processes, but mostly it results from 
agricultural and industrial activities.  

 Water can also be an important source of 
contamination, as a result of spilling, of the 
activities of purification and pre-purification 
stations, overflowing of sewage water and 
household waste waters. The hardness of the 
water and its content of organic compounds 
may determine its enrichment with lead from 
the water pipes. (Banu, C. 1982).Also, an 
important source of heavy metal 
contamination of plants may be the contact 
with various processing machines, 
installations and equipment, keeping the 
preserves in metal cans. 

The toxic effect of metal at vegetal tissue and 
cell level varies depending on the 
concentration. In high concentrations, the 
whole growth and development process of a 
plant can be inhibited, while in smaller 
concentrations the effects are reduced or even 
absent.  

When these elements are carried into the 
plant, they have to pass first of all the barrier 
of cellular membranes. It has been proved that 
some metals can cause modifications in the 
membrane permeability, with a loss of 
potassium ions. 

The heavy metals show a great affinity for the 
carboxyl and sulphhidryl groups, depending 
on the latter’s physical and chemical 
properties.  

Thus, the oxidation and disulphuric bridges 
being formed by the sulphhydril groups of the 
membrane proteins from the erythrocytes, 
plays an important role in the mechanism of 
cell destruction and the subsequent hemolysis 
caused by copper. 

The forming of active free radicals (H2O2 hydrogen peroxide, O
2
¯ super oxide anion, 

OH¯ hydroxyl radical) in aerobe cells occurs 
in small proportions. The heavy metals 
determine the increase in speed with which 
these free radicals are formed, resulting in 
starting a process of per oxidation of lipids, 
which leads to the alteration of the 
functioning of the biomembranes.  
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An important effect highlighted in the case 
of some metals like mercury, cobalt, 
cadmium, zinc is the inhibition of the 
synthesis of chlorophyll pigments. Several 
of the enzymes of the Calvin cycle are 
affected directly by the heavy metals. It 
seems that a first effect of the cadmium 
ions at the level of leaves is the closing of 
stomatitis and respectively the inhibition of 
the CO

2 
fixed at the level of chloroplasts 

(spinach). 

The accumulation of heavy metals in 
vegetal products. The contamination with 
heavy metals of the vegetal food products 
happens in the soil and atmosphere, 
especially when the crops are near 
factories, residual waters from towns, 
intensely circulated roads, etc.  

The toxicity of the heavy metals is 
influenced by the solubility of the metal 
and its metallic components. On the other 
hand there has been observed a synergism 
that increases their potential between Cu 
and Zn, Cu and As, Cu and Sn, Zn and As, 
but also an antagonism between these 
elements and Pb. However, the synergic or 
antagonist effect depends on the quantity of 
the substances and period they are applied 
(Catana Luminita, 2002). 
 
2.Materials and methods 
 
Samples preparation. The heavy metals 
content from carrots samples were 
analyzed after dry burning of 10 g in the 
quartz capsules at 6500 0C for 4 hours. 
After complete burning a nitric acid 0.5 N 
solution was added up to 50 mL. The 
solutions obtained were used for total 
heavy metals contents determination by 
flame atomic absorption spectrometry (F-
AAS). 

Reagents. The standard solutions (1000 
mg/L) were analytical grade from Riedel 
de Haen (Germany). The nitric acid 65% 
solution used was of ultra pure grade 
(Merck,Germany). All solutions were 
prepared using deionized water.  

 Metals content determination Analysis of 
metals content was made with ContrAA-300, 
Analytik-Jena device, by flame atomic 
absorption spectrometry (FASS) in 
air/acetylene flame. The device working 
parameters (air, acetylene, optics and 
electronics) were adjusted for maximum 
absorption for each element. 

Acetylene was of 99.99 % purity. Under the 
optimum established parameters, standard 
calibration curves for metals were constructed 
by plotting absorbency against concentration. 
In a definite range for each metal a good 
linearity was observed. The correlation 
coefficient for the calibration curves (r2) 
ranged between 0.9745 -0.9891. All analyses 
were made in triplicate and the mean values 
were reported. All the values obtained for 
metals contents in analysed samples were 
calculated in mg/kg carrots(ppm). 

Statistical interpretation of data obtained 
using multivariate analyses was performed 
with Statistica-6 software. 
 
4. Results and discussion 
 
As a result of the research there has been 
established the content of  micro and macro-
elements from the fresh carrot (TS), the carrot 
frozen once (AS1), the carrot frozen twice 
(AS2), the one frozen three times (AS3). The 
obtained values are presented in table 1. 

By comparing the results obtained with the 
maximum limits of heavy metals admitted in 
fresh vegetables according to Order no. 1/Jan 
2002, related to the security and quality 
conditions for vegetables we have obtained 
the graphic in fig. 1. 

According to fig. 1 it can be observed that the 
toxic metals that are over the admitted limits 
are Zn, Pb, Cu, Cd. 

Taking into account the area where the carrot 
was harvested we can say that Pb combimed 
with Zn comes from the industrial area of the 
Siderurgical Factory in Galati, and Cd comes 
from the inadequate use of the fertilizer 
concentration used by the producer.  
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Figure 1 – The variation of the heavy metals content 

 
 

4. Conclusions 
 
The pollution of the soil is found in the 
vegetables that grow on such a soil. The 
tests run on the carrot in the Smardan area, 
near the Siderurgical Factory of Galati 
show high levels of metals with toxic 
potential (lead, copper, zinc).  

 Although they do not significantly alter the 
qualities of the carrot (structure, color, taste), 
by consumption, in time they can accumulate 
in the human body in quantities that may 
produce various diseases (abortions, decrease 
in the learning ability in children, it can affect 
children’s behavior, compulsive behavior, 
etc.). 

 
Tabel - The heavy metals content 

 

Proba[ppm] Cu Zn Mn Fe Cr Co Ni Cd Pb Na K Ca Mg 
PO - - - 0.0076 - - - - - - - -  
PM 0.440 0.6751 0.2147 2.709  0.025 0.025 0.0117 0.025 0.0071 8.145 10.0 8.339 4.082 
PA1 0.026 0.6782 0.1221 1.465 0.025 0.025 0.025 0.025 0.025 7.857 7.886 4.969 3.629 
PA2 0.193 0.4477 0.1334 2.328 0.025 0.025 0.0041 0.025 0.025 7.912 9.069 6.644 3.089 

 
 
Total Content 

PA3 0.025 0.5155 0.0750 1.606 0.025 0.025 0.0004 0.025 0.025 7.714 8.835 6.529 3.653 
PM 0.025 0.0279 0.025 0.0003 0.025 0.025 0.025 0.025 0.025 8.140 7.510 2.379 2.260 
PA1  0.025 0.0873 0.0036  0.025 0.025 0.025 0.025 0.025 0.025 6.446 6.840 2.472 2.146 
PA2  0.025 0.0152  0.025 0.025 0.025 0.025 0.025 0.025 0.025 5.557 6.066 2.407 1.505 

Extraction 
HNO3, 0,5N 
(12h) 

PA3  0.025  0.025  0.025 0.0085 0.025 0.025 0.025 0.025 0.025 5.676 6.148 1.936 2.093 
PM 0.025 0.052 0.0513 0.0553 0.025 0.0013 0.0201 0.025 0.0172 6.939 6.431 3.059 0.778 
PA1 0.025 0.066 0.0026 0.0063 0.025 0.025 0.025 0.025 0.025 5.652 6.715 2.428 1.528 
PA2 0.025 0.003  0.025  0.025 0.025 0.025 0.025 0.025 0.025 5.052 5.969 2.835 1.016 

Extraction  
HNO3, 0,5N 
(36h) 

PA3  0.025 0.025 0.025 0.0080 0.025 0.025 0.025 0.025 0.025 6.240 6.041 1.712 1.328 

References 
Simona-Diana Cumpătă, Beceanu D. 

Conţinutul în metale grele din legume şi 
fructe. Factori de influenţă şi aspecte 
legislative , Universitatea de Ştiinţe 
Agricole şi Medicină Veterinară „Ion 
Ionescu de la Brad” Iaşi; 

Adriana Bîrcă, Veronica Amarii, Carol Csatlos, 
Influenţa mediului asupra compoziţiei 
chimice a legumelor şi fructelor; 

Maria Popa, Cercetări  privind impactul 
poluării mediului asupra calităţii 
produselor agroalimentare, Universitatea”1 
Decembrie 1918” Alba Iulia 

  
 
Yan, S., Ling, Q.C., Bao, Z.Y., Metals 

contamination in soils and vegetables in metal 
smelter contaminated sites in Huangshi, 
China, Bulletin of Environmental 
Contamination and Toxicology , Volume 79, 
Issue 4, October 2007, Pages 361-366; 

Zheng, N., Wang, Q.-C., Zheng, D.-M., Transfer 
characteristics of mercury, lead, cadmium, 
zinc and cuprum from soil to vegetable 
around zinc smelting plant, Huanjing 
Kexue/Environmental Science Volume 28, 
Issue 6, June 2007, Pages 1349-1354.   

 
 

 

http://www.scopus.com/scopus/search/submit/author.url?author=Yan%2c+S.&authorId=22735867200&origin=recordpage
http://www.scopus.com/scopus/search/submit/author.url?author=Ling%2c+Q.C.&authorId=7005827437&origin=recordpage
http://www.scopus.com/scopus/search/submit/author.url?author=Bao%2c+Z.Y.&authorId=16300626000&origin=recordpage
http://www.scopus.com/scopus/source/sourceInfo.url?sourceId=24624
http://www.scopus.com/scopus/source/sourceInfo.url?sourceId=24624
http://www.scopus.com/scopus/search/submit/author.url?author=Zheng%2c+N.&authorId=16025982300&origin=recordpage
http://www.scopus.com/scopus/search/submit/author.url?author=Wang%2c+Q.-C.&authorId=7406914775&origin=recordpage
http://www.scopus.com/scopus/search/submit/author.url?author=Zheng%2c+D.-M.&authorId=15752228800&origin=recordpage
http://www.scopus.com/scopus/source/sourceInfo.url?sourceId=22650
http://www.scopus.com/scopus/source/sourceInfo.url?sourceId=22650

