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ECOLOGICAL SAFETY OF FOOD PRODUCTS GROWN  
WITHIN THE URBOHEOSYSTEM 

 
Author  Medvedeva Yu. 

Supervisor  Nekos A. 
V. N. Karazin Kharkiv National University 

 
In the context of modern environmental studies, special attention needs to 

be paid to the analysis and evaluation of the pollution of plant products grown 
within the framework of urboheosystems. The urgency of the theme is due to the 
peculiarities of architectural planning of Ukrainian cities with widespread 
planting of fruit trees from the territories of private plots of residential com-
plexes to industrial clusters. The country's population traditionally uses urban 
food products and processed products in its diet, neglecting the health risks 
associated with the accumulation of hazardous chemicals, in particular heavy 
metals, in fruits. 

The purpose of the work is to determine the environmental safety of food 
products grown within the urboheosystem (for example, apple trees of the 
Nemyshliansky administrative district of Kharkiv).  

In the course of the study samples of apple trees grown in different func-
tional zones of the urboheosystem and the soil, as the habitat of their habitat, 
were selected. The analysis of samples of soil, apples and products of their 
processing on the content of heavy metals was carried out by atomic absorption 
spectrophotometry. The physical and chemical conditions of the soil cover, in 
particular pH, as a factor of mobility of heavy metals, are investigated. The 
estimation of the contamination of samples was carried out by comparing the 
established actual concentrations of heavy metals with their background and 
MPC. The risks of carcinogenic and non-carcinogenic effects from apple 
consumption by the population are calculated. 
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.  
 

2.1  

 6,0; Zn  23,0; Cu  3,0; Pb  6,0; Cd  0,7 

 

  /                                              (2.1) 

  
  -

 
 

   
 Cr Zn Cu Cd Pb 

1 0,004 0,184 0,242 0,006 0,272 
2 0,003 0,142 0,003 0,027 0,212 
3 0,004 0,155 0,011 0,007 0,384 
4 0,001 0,041 0,002 0,019 0,223 
5 0,000 0,326 0,001 0,008 0,130 
6 0,002 0,213 0,005 0,002 0,197 
7 0,001 0,011 0,000 0,003 0,037 
8 0,004 0,138 0,004 0,019 0,237 

 

-

 

 
Cr  0,1; Zn  0,95; Cu  0,5; Cd  0,05; Pb  

 

                 

---

CuCuCC  Cd
84 0,0,0,0,0,,24242422424222 2222 0

0,142 2 2 22 2 00000,0 0033333
0,151515151515151515555555555 0,0,00,00,01000000 1
0,,,,0404040404040404041 0,002

0 0,323232323232323326666 6 66 66 0,0
002 0,213

0,0000000000111111 0,0,0,0,0,0,0,0,0,0100000000 1
0,0,0,0,0,00000000000004 0,00,0,0,000,0 11131111 8
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 (n  1),                                    (2.2) 

 n   ; 
 

 
 

   

 

 
Zc 

[14] 
Cr Zn Cu Cd Pb 

1 0,21 4,462 1,454 0,088 3,258 7,17  
2 0,173 3,445 0,016 0,378 2,538 4,98  
3 0,253 3,758 0,065 0,099 4,608 10,94  
4 0,089 0,985 0,011 0,27 2,672 2,672  
5 0,006 7,894 0,003 0,112 1,562 8,46  
6 0,13 5,164 0,032 0,026 2,362 6,53  

7 0,043 0,261 0,000 0,036 0,448   

8 0,214 3,333 0,021 0,268 2,838 5,17  

 

  
  

. 2.1.  
 

 

 

ZcZcZcZcZc
[

3,258 7,17 
2,535353535353535353888888888 4,4,4,4,4,4,4,4,4,989  

9 4,608 10101010101010100 99999999,9444444444
0,27 2,2,2,2,2,2,2,2,2,676767676767676767222222222 2,2,2,2,2,2,2,2,2,672 

0,1111111111112 222 1,111,1,1,1,1,1,565565656566222222222 888,46
2 0,026 666 666 6 22,2,2,2,2,2,2,2,3333633333 2 6

,000 0,0,00,00,0303030303300 66666 000,0,0,00,0,4444444 8

0,,,,,0202020202020202021111 0,0,0,0,0,0,0,0,0,262626622 8 8 88 88 2,8
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       pH 
  

 

 
. 2.2.  

 

 
-

 
 

 10,0; Cu  5,0; Cd  0,03; Pb  

    [3]   2.1. 
   

 
  

 Cr Zn Cu Cd Pb 
1 2,06 0,419 0,213 8,167 8,553 
2 1,82 0,143 0,193 3,233 2,868 
3 1,44 0,328 0,228 3,667 9,715 
4 2,46 0,096 0,176 7 4,76 
5 0,96 0,132 0,205 2,933 3,368 
6 0,225 0,240 0,158 3,6 4,105 
7 1,82 0,342 0,153 5,4 5,188 
8 3,15 0,388 0,253 9,467 9,18 

C

100,0,0,0,,,000;0;0;0;000; Cu 55555,0,0,0,0,0;;;;; ; CCCCdCCCCC  
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. 2.3.  

 

 
  9,71  

  
 

  

   
 

 0,96. 
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 0,26; Zn  2,62; 
Cu  1,31; Cd  0,11; Pb  

2.4  

    
 

   

 
 

Zc 
Cr Zn Cu Cd Pb 

1 0,792 1,6 0,815 2,227 5,798 7,63 
2 0,7 0,546 0,737 0,882 1,944 1,94 
3 0,554 1,252 0,872 1 6,586 6,84 
4 0,946 0,368 0,673 1,909 3,227 4,14 
5 0,369 0,505 0,782 0,8 2,283 2,28 
6 0,087 0,918 0,602 0,982 2,783 2,78 
7 0,7 1,304 0,585 1,473 3,517 4,29 
8 1,212 1,481 0,965 2,582 6,224 8,50 
 

  
  

. 2.3. 
 

 

  

CdC PbPbPbPbPbPbPbPbP  
5 2,2,2,2,2,2,2,2,2,222222222222222222777777777 5,79

,737 000,0,0,0,00,0,8888888888888888 22222 1
0,87878788888 2 11111111
0,676767677333333 1,1,1,1,1,,,,909090909090900909

5 000000000,787878787878778782 2 22 222 0,8
,918 0,60000000002 22222 22 2 0,

1,304 0,58588888888555555555
1,1,11,1,1,1,48444444 1 000000000,9696969696969696965 
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   [13]: Zn  10,0; 
Cu  5,0; Cd  0,03, Pb  

 
 

   
  Zn Cu Cd Pb 

1 -  0,146 0,169 4,5 5,83 
2  0,133 0,066 3,133 3,863 
3  0,203 0,143 3,7 4,3 
4  0,111 0,186 7,233 5,403 

 

 
. 2.4.  

 

 
Pb  -

 

 
-

 

 
2.1 

 

3
3,3,3,3333,7

86 7,77777,7,7,233
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Expmed/90%  
 -  

 -  
  

N    

 

HQ med/90%  
  

 
 

 

LADD   
 

 
ED    

EF   

HQ medmm /90%%%%%

--
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BW     
AT    
  (2.6) 
CR   

(-1). 
 

   
 

 
  

1 

2 
     

365 120 365 120 365 120 365 120 365 120 

20 
Expm 0,995 2,88 1,989 5,76 2,984 8,641 3,979 11,521 4,974 14,401 
Exp90 1,844 5,335 3,687 10,669 5,531 16,004 7,375 21,338 9,219 26,673 

30 
Expm 0,663 1,92 1,326 3,84 1,989 5,76 2,653 7,681 3,316 9,601 
Exp90 1,229 3,556 2,458 7,113 3,687 10,669 4,917 14,225 6,146 17,782 

40 
Expm 0,497 1,44 0,995 2,88 1,492 4,32 1,989 5,76 2,487 7,201 
Exp90 0,922 2,667 1,844 5,335 2,766 8,002 3,687 10,669 4,609 13,336 

50 
Expm 0,398 1,152 0,796 2,304 1,194 3,456 1,592 4,608 1,989 5,76 
Exp90 0,737 2,134 1,475 4,268 2,212 6,401 2,95 8,535 3,687 10,669 

60 
Expm 0,332 0,96 0,663 1,92 0,995 2,88 1,326 3,84 1,658 4,8 
Exp90 0,615 1,778 1,229 3,556 1,844 5,335 2,458 7,113 3,073 8,891 

70 
Expm 0,284 0,823 0,568 1,646 0,853 2,469 1,137 3,292 1,421 4,115 
Exp90 0,527 1,524 1,054 3,048 1,58 4,572 2,107 6,097 2,634 7,621 

80 
Expm 0,249 0,72 0,497 1,44 0,746 2,16 0,995 2,88 1,243 3,6 
Exp90 0,461 1,334 0,922 2,667 1,383 4,001 1,844 5,335 2,305 6,668 

 

    
 

 
 

 
1. Expm  

 -
 

2.  
  

 
 

20 363636363636363636555555555 120 333633 5

984 8,646464646464646464111111111 3,3,3,3,3,3,3,3,3 9797979797979797979 9 99 1111111111 ,521
5,53333111111111 16,000000000040404040404040404 777,7,7,373737373737373737555555 555 21 3

4 1,989 5,5,5,5,766666766676  2,653 7
7,113 3,3,33,3,6868686686877777 1011110000,6,6,6,6,66969999696999 444,917

5 2,,,,2,2,2,2 888888888888888888 1,1,11,1,11,11 494949492222222 4,322 1
844 5,5,5,5,5,5,5,5,5,33333333 5 ,2,22,2,2,2,,,7676767676767676766666 8,8888888 002

0,796 2,2,2,2,2,2,2,2,2,303333333 4 1,,1919191919191919194 3,4
34 1,11,111 475 4,44 262626262626262626888888888 2,2,22,2,2,2,2,2,2222122222 2 

0,966666 000000,663 1,92 0,99
15 1,,1,1,,,,7777777777777888888888 1,1,1,1,1,222222222222222229999999 99 3,33333333 556 1

0,284 4 4 4 4 00,0,0,0,0,0,88233333 0,0,0,00,00,0 565555 8 8 8 8 8 1111,11111 646
0 0,52525252525252777777 1,11,1,11 525555 4 1,0550550550505544444 3,0

xpm 0,0,000,00,00,242424249 0,72272272727  0,497 
Exp9pppp9p9ppp90 0,,46464646464664 1111 1,33444444 0,92
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CR 

 
     

365 120 365 120 365 120 365 120 365 120 

Cr 
Expm -3 -3 -3 -2 -3 -2 -3 -2 -2 -2 
Exp90 -2 -2 -2 -1 -2 -1 -1 -1 -1 -1 

Cd
Expm -3 -3 -3 -3 -3 -2 -3 -2 -3 -2 
Exp90 -3 -3 -3 -2 -3 -2 -2 -2 -2 -2 

Pb 
Expm -3 -3 -3 -2 -3 -2 -2 -2 -2 -2 
Exp90 -3 -2 -3 -2 -2 -2 -2 -2 -2 -2 

 
Expm -3 -3 -2 -2 -2 -2 -2 -2 -2 -2 
Exp90 -3 -1 -2 -1 -1 -1 -1 -1 -1 -1 

 

 
 

 
 

  
 

 
 

 -

 

-

 

 
 
 

-3 -2

-2-2-2-2-2-2-2-2-2 -2

-2 -2-22222-2-2-2 -2-2-2-2- -2

-2222222 --2----- -2

2 -2 -2-22-2-22222 -2

-1 -1-1-1-1-1-1-1-1-1 -1111111 -1
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2,87  
   

0,37 
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 -

 
4. 

Cd   Pb  
5,83 -  

5. 

 

 
 

 
1. 

  
  

2.   /     
-   
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