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Organochlorine pesticide residues have been de-
tected in human milk in various countries, among these
are : England (EGAN et al, 1965), Belgium (HEYNDRICKX &
MAES 1969), Germany (ACKER & SCHULTE 1970), Russia
(GRACHEVA 1970), U,S,A, (DYMENT et al, 1971), Holland
{(TUINSTRA 1971), Poland (KONTEK et al, 1971), Sweden
(WESTOO & NOREN 1972), Guatemala (WINTER et al, 1976),
and Canada (MES & DAVIES 1979). Polychlorinated biphenyls
have also detected in Germany (ACKER & SCHULTE 1970),
Sweden (WESTOO & NOREN 1972), U,S.,A, (SAVAGE et al, 1977)
and Canada (MES & DAVIES 1979). Mercury was also detected
in Sweden (WESTOO 1973, PITKIN 1976) and Japan (HARADA
1968, WAKATSUKI 1973, FUJITA & TAKABAKATE 1977). The ob-
jective of the present study has been to investigate the
levels of organochlorine pesticides, polychlorinated bi-
phenyls and mercury in whole breast milk of Spanish
mothers,

MATERIALS AND METHODS

A total of twenty milk samples was collected du-
ring the period of April to July 1981 from lactating
mothers from Madrid (Spain) by manual extraction and
stored at -20°C until time of analysis,

For the analysis of organochlorine compounds,
samples of whole breast milk (5g) were dispersed in an-
hydrous sodium sulfate and the mixture extracted with
hexane:acetone (40:60) in a Soxhlet apparatus for six h.

The REYNOLDS (1969) procedure was used to cleanup
the extract and to separate polychlorinated biphenyls
from most of the organochlorine insecticides,

The organochlorine residues were identified by
the conventional methods of EC-GLC, For quantitation a
mixture of 5% DC-200 and 7,5% QF-1 on 80-100 mesh Chro-
mosorb W HP was used; temperature parameters were: col-
umn 200°C, detector 210°C, injector 215°C; nitrogen flow
rate: 67 mL/min,
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Simul taneously, 10 g of whole breast milk were di-
gested with nitric and sulfuric acids and the mercury
quantitated by the method of reductive aeration with
stannous chloride and flameless atomic absorption spectro-
photometry (UTHE 1972),.

RESULTS AND DISCUSSION

The data in Table 1, expressed in parts per mil-
lion, show the average residue levels, ranges, standard
deviation and percentage of samples with residues = 0,001
pg/g in whole breast milk samples collected in the period
of April to July of 1981,

Table 1, Organochlorine compounds and total mercury (ppm)
in the whole breast milk of Spanish mothers re-
siding in Madrid,

% of samples

a) Maximum Minimum with residues

Average observed observed S.D, = 0,001 pg/g
Y HCH 0,019 0,043 0,001 0.012 100
H, epox, 0,004 0,014 0,000 0,004 77
Dieldrin 0,003 0,014 0,000 0,002 46
pp'-DDE 0,17 0.25 0.052 0,062 100
pp'-TDE 0,003 0,008 0,000 0.002 54
pp'-DDT 0,083 0.15 0,027 0,038 100
PCBs 0.25 0,32 0.19 0,038 100
Hg 0,0095 0,019 0.0009 0,0055 100

) . .
a Averages are based on the number of samples with resi-
dues = 0,001 pg/g, except for mercury levels;

H, epox, = Heptachlor epoxide

All of the twenty samples analyzed showed measura-
ble quantities of Y -HCH, pp'-DDE, pp'-DDT, polychlorinated
biphenyls and mercury. In addition, a large majority of
the samples showed detectable heptachlor epoxide, dieldrin
and pp'-TDE residues,

Although laboratory differences in methodology,
sample origin and collection time make direct comparisons
difficult, it can be noteworthy, however, to relate these
residue concentrations with others of the same nature stat-
ed in a previous publication (POZ0O et al, 1979), According
to those results, it may be assumed that in a period of
two years a decreasing concentration is observed in the
residue levels of o« - and Y ~HCH, chlordane and heptachlor,
but an increase is noted in the accumulation of heptachlor
epoxide, dieldrin, pp'-DDE, pp'-TDE and pp'-DDT residues
(Table 2).
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Therefore, the pesticide levels in whole human
milk found in this study ranged from one fourth (Y -HCH)
up to eight times more (total DDT) than the legal limits
for organochlorine compounds established by FAO/WHO
(1972) for the acceptable daily intake in human beings.

Table 2, Trends of organochlorine pesticides residues in
Spanish human milk,

Average ug/g whole milk

Year of publication

Compound 1979 1981

& ~-HCH 0,001 0.001
Y -HCH 0,040 0.019
Chlordane 0.0003 ND

Heptachlor 0.039 0.001
Heptachlor epoxide 0,0003 0.003
Dieldrin 0.,0005 0,003
pp' -DDE 0.11 0.17

pp'-TDE 0,001 0,003
pp'-DDT 0,065 0,083

Studies on DDT levels in the newborn's blood sug-
gest that there may exit a correlation between high lev-
els of DDT in their blood and infant's health, and the
mother's milk is an important source of infant nutrition.

In Table 3, pp'-DDE, pp'-DDT (pesticides very fre-
quent in different studies), total DDT and PCB levels in
whole human milk of various countries are given. The av-
erage content of total DDT in Spanish milk (0.25) is a-
bout the middle of the DDT range typically found in many
European and American countries, Data on polychlorinated
biphenyls are not so abundant as DDT, but those values
shown in Table 3 indicate that PCBs in Spanish milk are
higher than individual organochlorine pesticides and also
higher than PCB levels reported by other countries.

With regard to the mean of total mercury content
in Spanish breast milk (0.0095) it appears to be higher
than in Sweden, were WESTOO (1973) reported 0,00093 ppm
and PITKIN (1976) a range of 0.0008-0,0016 ppm, On the
other hand, mercury concentration in milk of healthy
mothers from the Minamata area of Japan was reported by
a mean of 0,063 ppm (HARADA 1968)., However, WAKATSUKI
(1973) reported a range of 0,50-0.54 ppm in breast milk
of mothers from an agricultural district of Japan but
FUJITA and TAKABAKATE (1977) have found a mean of 0,0036
(+ 0.0022) ppm in the mother's milk sampled in two hos-
pitals of Tokyo,
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Table 3. Comparison of pp'-DDE,pp'-DDT, total DDT and
PCBs mean levels in whole human milk of various
countries (ppm).

1 ]
Country Year PCBs pp'-DDE pp'-DDT DDTtotal Ref,
Guatemala 1974 0,38 a
Poland 1971%* 0,20 0.08 0,28 b
Spain 1981 0,25 0,17 0,08 0,25 c
Russia 1970% 0.10 0,10 0,20 d
Belgium 1969% 0,07 0,05 0.12 e
England 1964 0,07 0,04 0,12 f
Germany 1970*% 0,10 0.08 0,03 0,11 g
USA 1971% 0.08 0,02 0.11 h
USA 1977*% 0,04 i
Sweden 1972 0,02 0.06 0.02 0.08 j
Holland 1969 0,03 0.02 0,05 k
Canada 1975 0.01 0,03 0.01 0,04 1

* Year published; a = WINTER et al, (1976); b = KONTEK
et al, (1971); c = This study; d = GRACHEVA (1970); e =
HEYNDRICKX & MAES (1969); f = EGAN et al, (1965); g =
ACKER & SCHULTE (1970); h = DYMENT et al. (1971); i =
SAVAGE (1977); j = WESTOO (1972); k = TUINSTRA (1971);
1 = MES & DAVIES (1979).
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