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TERESA SZPRENG IER 

Determinations of total mercury i:n c-ow milk a:nd hen egg samples f.rom 
the whole country were carried out by means of flam•eless atomie absorption 
s pectrophotornetry. 

The problem of mercury contamination of the environment and food 
has recently become an object of great concern in many countries. The 
problem i:s of great hygienic and toxicological importance since mercury 
compounds, and especially its organie forms, are strong poison:s of neuro­
toxic, mutagenie and teratogenie action:s. For these reasons in many 
countries there are numerous studies carried out on mercury concentra­
tion in food and attempts are made to establish limits of mercury resi­
dues in alimentary products. 

A :series of studies carried out earli-er included a number of determi­
nation:s of mercury contamination in human subjects (9), animals (5, 7, 8, 
11, 12) and some kind:s of feeds (13) in this country. At the same time 
studies on mercury cancentrations in some alimentary pr-oducts of ani­
mal origin are a1so being carried out. 
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Materials and Methods 

The samples of cow milk taken in May and those of hen eggs in September, 1974, 
from the area ot' the whole country aocording to the system prepared by Juszkiewicz 
which is applied in Poland for pesticide monitoring (7) . The samples of egg and 
milk kept with formalin (1 ml per 100 ml of milk) were brought to the laboratory 
and stoved i:n a refrigerator (2-5°C) till assay. The tests were performed on 848 
ege;s and 215,5 pooled s,amrples orf milk taken f:mm about 25,500 oows from 85 sampling 
points in the country (5 points from each voivodeship). 

For every saJmpling point a mean laiboratory sample was firrst prepared by 
a homogeniza'ti:on of the contents (without eggshel1s) of 10 ,2ggs. The mean samples 
of milk were preparied similarly by a hounogenization of thrne 100-ml samples of 
milk from ea,ch sampling point (2 mean sampl,es of milk were rejected because of 
Ja,ck of do,cumen,tati10n). 

The mean samples of 10 g of egg and millk were then subj,ected to wet dige­
sti,on with sulphuric and tni·tric acids under a reflux oondenser. The analys:is of the 
total mericury level were therearter carl'ied out by the method o,f flameless atomie 
absorrption spec;trophot,ometry described previously (18). Mercury a:nalyzer system 
Coleman MAS-50, Perkin-Elmer p,roduction, with a modifire::l reaJCtion bottle was 
used for determhnahons. The method's limit of detectability was 0.001 mg/kg. Re­
sults are reported in milligram orf inor,ganric mer,cury per kilogram of the sample 
(ppm). 

Results and Discussion 

All the milk samples analyzed revealed the presence of mercury in 
concentrations which ranged from the values close to the method's de­
tectability limit {0.001 -mg/kg) up to 0.006 mg/kg. The mean mercury 
concentration in milk ( ± standard deviation) calculated for the country 
was 0.002 ± 0.0015 mg/kg. Since mercury concentrations in samples 
from particular vo,ivodesh'ips we11e close to the method's detedability 
limit and they ranged from 0.001 to 0.004 mg/kg, no analysis of differen­
ces in mercury concentrations was carried out in respect to the origin of 
milk. The results obtained are similar to the values of mercury concen­
trations in milk reported from other countries (Table 1). 

I 

I 

Table 1 
Total mercury content (mg/kg) in cows milk in different countries 

I No. of I No. of I Method Country 
samples analyses ! 

USA 32 NA 
USA 5 2 AA 
G. Britain col. 
G. Britain 3 AA 
Holland 
Sweden 
Denmark 
Japan 
Poland 249 83 AA 

NA - neutron activation method 
AA - atomiic absorption method 

Mean 
concentr. 
- - -· 

< 0.001 
O.Ol 

< 0.005 
O.Ol 
0.0003 
0.015 

0.002 

col. - colorimetrk method (with dithiZiOne) 

---1 
Range Year 

Refe-

I rences 
--- -

I 

i 
< 0.001-0.009 1972 15 

O.Ol -0.02 1974 5 
I 1970 ' i 

0.00 -0.02 1971 11 
1971 16 

-0.02,2 1970 16 

I 

-0.005 1969 16 
0.0003-0.007 1964 16 

< 0.001-0.006 1974 

I 

I 
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Table 2 
Compa:r1son of meDcury levels (mg/kg) in human and cow milk 

I 
No. of 

I 
Mean 

I 
Milk samples ooncentr. Range 

I 

I 
human 101 * 0.0016 0.001-0.016 

-

co;w 83 ** 0.002 < 0.001-0.006 I 
• s•ingle samples collected during the first four days after labour in 101 women 

• * mea,n sam pies fr.om 249 pooled samples of milk Emm 25,500 :ows 

A comparison of these results with the values of mercury concen­
trations obtained by us from the milk of women from Lublin voivodeship 
(9) showed about three times higher values in human milk (Table 2). 

Mercury concentrations in eggs were much higher than those in 
milk and they ranged from 0.003 to 0.036 mg/kg; the mean value 
( ± :standard deviation) calculated for the country was 0.019 ± 0.013 
mg/kg (Table 3). Accrn:,ding to the criterion for extreme va1ues reported 
by Dixon and Mas:sey (2), two results (0.340 and 0.328 mg/kg) were regar­
ded as exceptional mercury contaminations and they were excluded from 
the calculations of the mean values for voivodeships and the whole 
country. The mean concentrations in eggs from particular voivodeships 
ranged from 0.008 to 0.033 mg/kg. The high9st concentration we:-e encoun­
tered in eggs from W1rodaw, Katowice and Kraków voivodeships, while 
the lowest - from Kielce, Łódź, Opo1e and Rzeszów voivodeships. It 
seems that these results confirm our earlier observations made during 
and analysis of results of mercury determinations in animal tissues from 
various regions of the country; in these works we encountered similar 
differences in mercury concentrations in relation to the region of the 
country from which the samples had 1:een taken (8, 9, 13, 14). 

In order to establish mercury concentrations in particular parts of the 
egg, additional assays were performed in the whites and yolks of 12 eggs, 
separately. The results of these determinations indicate that the whites 
contain twice as high concentrations as the yolks, which may have some 
sanitary and toxicological significance {Table 4). 

The results of total mercury determinations in eggs presented in this 
paper are close to the concentrations found in other cauntries (Table 5). 
Thus, it seems that, because of the large number of samp1es and deter­
minations, the results presented here reflected valid background levels 
of mercury in milk and eggs. However, some anxiety may be prorvoked 
by incidents (5.9%) of high mercury concentrations in eggs which exceed 
the value 0.05 mg/kg. Our own toxicological practice gives us some 
grounds to suppose that these are ineidental contaminations caused by 
an improper handling of plant protection agents, and accidental conta­
mination of animal f.eeds by grain treated with mercury fungicides. 

There are not established up to now tolerance:s or practical residue 
limits for mercury residues in alimentary products. Similarly, no finał 
agreement has been reached so far as to international recommendations 
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Table 3 
Total mevcury content of hen eggs, mg/kg 

No. of No. of Mean 
Voivodes,hip 

I eggs I analyses I concentr. I 
Range 

I 

Białystok 
I 
I 

50 5 0.015 0.004-0.027 
Bydgoszcz 50 5 O.Dl8 0.005-0.063 
Gdań:sk 50 5 0.02'3 0.014-0.027 
Kato,wice 50 5 0.029 0.004-0.051 
Kielce 50 5 0.008 0.003-0.011 
Koszalin 50 5 0.018 * 0.009-0.036 
Kraków 50 5 0.026 0.011-0.044 
Lublin 50 5 0.020 0.008-0.048 
Łódź 50 5 0.012 0.004-0.035 
Olsztyn 48 5 0.016 0.009-0.036 
Opole 50 5 0.012 * 0.003--0.01 5 
Poznań 50 5 O.Ol 7 0.012-0.023 
Rzeszów 50 5 0.012 0.006-0.016 
Szczecin 50 5 0.018 0.008-0.029 
Wanszawa 50 5 0.023 0.005-0.054 
Wvoclaw 50 5 0.033 0.028-0.040 
Zielona Góra 50 ,5 O.Ol 7 0.006-0.022 

Total I 84ij I 85 I 0.019 I 0.003-0.063 

* means calculated without 2 extreme results: Koszalin - 0.328 mg/kg 
Opole - 0.340 mg/kg 

Table 4 
Comparison of mercury concentrations in the whites 

and yolks of hen eggs, mg/kg 

No. I Yolks 
I 

Whites 

1. 0.005 0.013 

2. 0.008 0.027 

3. 0.006 0.019 

4. 0.006 0.026 

5. 0.006 0.018 

6. 0.005 0.010 

7. 0.001 0.004 

8. 0.009 0.018 

9. O.DlO 0.015 

10. 0.010 O.Ol 7 

11. 0.022 0.025 

12. 0.DlO 0.018 

X I 0.008 I O.Ol 7 

P < 0.001 
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Table 5 
Tota l mercury content (mg/kg) in hen eggs in different countries 

Country I No. of I No. ef JMethod I Mean I 
1samples analyses concentr. / 

USA 33 NA <0.002 
USA 12 3 AA 0.03 
Sweden 374 28 NA 0.009 
Sweden >200 0.029 
Norway 7 0.021 
Denmark 24 12 NA 0.014 
Other European 
Countries 48 0.007 
Poland 848 85 AA 0.019 

NA - neutron activation method 
AA - atomie absorption method 

Range I Year I Referen-
ces 

< 0.002-0.005 1972 15 
0.02 -0.04 1974 5 
0.004-0.021 1969 18 
0.015-0.043 1969 17 
0.018-0.022 1969 17 
0.005-0.Q70 1969 18 

0.004-0.013 1969 17 
0.003-0.036 1974 

in this respect by the experts of FAO/WHO. The Joint Meeting of the 
FAO W orking Party of Experts and the WHO Expert Committee on 
Pesticide Residues, met in Rome, 4-11 December, 1967 suggested only 
"by way of guidance, practical residue limits of from 0.02 ppm to 0.05 
ppm mercury, according to local conditions" (3) . These values seem to 
be reasonable and worth accepting though most probably some allowan­
ces will have to be made for some graups of products (e.g. fi:sh) which 
usually contain higher concentrations of mercury. 
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