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Summary. The main purpose of this study was to determine the limits of physiological (normal) 
content of chemical elements in hair of cows and heifers. The studies covered Hereford cows and heifers 
bred in the biogeochemical province of the Southern Urals. In hair samples, the concentration of 19 chem-
ical elements (As, B, Cd, Hg, Li, Ni, Pb, Sn, Sr, V, I, Co, Cr, Cu, Fe, Mn, Se, Si, Zn) was studied using 
inductively coupled plasma mass spectrometry (ICP-MS). Reference intervals were calculated using 
methodological recommendations in accordance with the recommendations of IUPAC. It has been estab-
lished that for most essential (Co, Fe, Li, Mn, Si, and V) and toxic microelements (B, Cd, Ni, and Sr), the 
narrowest intervals were observed in heifers, though wider intervals (except for Cr, As and Hg) were 
characteristic for cows. Cows had significantly higher concentrations of Co, I, and V, exceeding the corre-
sponding figures for heifers by 31, 24 and 28 %. The content of toxic elements (B, Cd, Pb and Sr) in wool 
of the cows was higher than that of heifers by 62, 27, 17 and 31 % respectively. It was concluded that the 
data obtained can be used as reference intervals to diagnose elementosis in Hereford heifers and cows bred 
in the Southern Urals. 

Key words: cows, heifers, Hereford breed, elemental status, reference intervals, diagnostics, cor-
rection, wool (hair). 
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25 75 25 75 
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Co 0,069 0,217 0,154±0,108 0,125 0,261 0,201±0,121* 

Cr 0,118 0,372 0,305±0,286 0,159 0,372 0,312±0,230 

Cu 3,86 5,67 4,846±1,226 3,900 5,440 4,756 ±1,090 

Fe 26 191 129±134 39 207 157±142 

I 0,514 0,901 0,775±0,413 0,606 1,260 0,962±0,439** 

Li 0,180 0,349 0,289±0,178 0,173 0,421 0,326±0,199 

Mn 19 43 31±16 21 47 37±25 

Se 0,197 0,867 0,572±0,375 0,201 0,365 0,330±0,219* 

Si 7 27 18±14 17 45 34±24*** 

V 0,118 0,522 0,367±0,305 0,251 0,597 0,468±0,318* 

Zn 86 111 102±23 88 110 97±18 

  

As 0,072 0,198 0,137±0,119 0,080 0,175 0,130±0,058 

B 2,5 4,2 3,7±2,4 3,0 8,3 6,0±4,1*** 

Cd 0,024 0,040 0,034±0,018 0,027 0,052 0,043±0,024* 

Hg 0,005 0,011 0,011±0,019 0,002 0,007 0,006 ±0,009*** 

Ni 0,460 0,923 0,713±0,324 0,466 0,868 0,719±0,373 

Pb 0,161 0,397 0,288±0,161 0,236 0,430 0,338±0,148* 

Sn 0,013 0,048 0,032±0,028 0,009 0,026 0,023±0,023** 

Sr 10 16 13±6 12 21 17±7** 

: * – ≤0,05; ** – ≤0,01, *** – ≤0,001    ё  
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Co 74 0,035-0,461 0,035-0,047 0,347-0,495 74 0,053-0,627 0,049-0,066 0,361-0,668 
Cr 75 0,049-1,268 0,039-0,068 0,83-1,58 75 0,055-1,05 0,052-0,081 0,754-1,110 
Cu 74 2,9-7,9 2,9-3,2 6,6-8,3 74 3,0-7,5 2,9-3,2 6,3-7,6 
Fe 74 13,3-490,7 13,2-19 390,2-627 74 21,7-575,9 21,3-24,5 436,9-596 
I 75 0,245-2,08 0,196-0,355 1,620-2,43 74 0,317-2,1 0,309-0,415 1,64-2,12 
Li 74 0,103-0,975 0,097-0,118 0,522-1,18 74 0,099-0,924 0,092-0,122 0,725-0,931 
Mn 74 7,3-65,7 6,5-9,2 58,3-66,2 74 7,0-117,3 6,5-11,5 89,7-122 
Se 74 0,125-1,31 0,117-0,153 1,167-1,32 75 0,158-1,01 0,154-0,176 0,815-1,06 
Si 74 0,5-58,1 0,4-2,3 47,3-58,7 74 5,5-111,3 5,4-6,7 71,3-121 
V 74 0,055-1,3 0,048-0,081 0,973-1,34 74 0,086-1,42 0,077-0,114 1,04-1,48 
Zn 75 71-165 69,5-76,8 128,6-231 74 54,2-124,4 52,9-61,9 117-126 

  

As 74 0,029-0,344 0,029-0,04 0,261-0,381 74 0,043-0,258 0,043-0,054 0,230-0,266 
B 73 1,2-14 1,2-1,6 6,516,8 74 1,2-18,2 1,0-1,8 12,0-18,2 
Cd 75 0,011-0,098 0,009-0,015 0,067-0,127 75 0,014-0,135 0,013-0,019 0,085-0,149 
Hg 73 0,002-0,073 0,002-0,002 0,027-0,153 73 0,002-0,044 0,002-0,002 0,029-0,047 
Ni 74 0,247-1,52 0,206-0,294 1,250-1,57 74 0,317-2 0,311-0,335 1,36-2,1 
Pb 74 0,082-0,684 0,075-0,113 0,590-0,787 74 0,098-0,688 0,096-0,118 0,553-0,691 
Sn 75 0,008-0,108 0,007-0,009 0,076-0,17 73 0,004-0,094 0,004-0,005 0,082-0,095 
Sr 74 2,9-26,6 2,6-4,5 23,1-26,7 74 5,3-34,8 4,8-8,3 26,4-35,6 
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