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There are no recent data concerning the contamination of human milk by 
organochlorinated (O.C.) compounds in France. In Europe most of  foodstuffs are 
subject to control in order to limit the presence of organochlorine compounds and 
particularly the pesticides, in conformity with European Economic Community 
recommendations. The Maximal Levels of pesticide Residues (MLR) in dairy 
products are given in a Directive (24 July 1986) of  the Commission of European 
Communities. 

As the organochlorine pesticides have not been used in France for twenty years, 
their presence in dairy products has decreased gradually to the actual level which 
]s near the detection limit (Venant et al., 1991). However, the O.C. pesticides are 
still used by some countries for agricultural and sanitary purposes. As these 
compounds are hardly degraded in the environnement and are easily soluble in 
fat, they tend to be bioaccumulated. They are transmitted to humans by 
consumption of contaminated products or by direct contact. In fact, several 
studies have shown that milk secretion is the most important means of excretion 
of O.C. in women. Consequently the infants being breast fed are exposed to these 
residues present in their mothers milk. (Coilins et al. 1982, Noren 1983, Mes et 
al. 1984, Safe et al. 1985, Mes et al. 1986). 

A first French study (Auber 1986) indicates that human milk is highly 
contaminated with O.C. pesticides. In a second study realized in our laboratory 
(results presented in this paper), we have determined the levels of  13 O.C. 
pesticides and total PCBs in 30 samples of human milk. As expected and in 
accordance with similar studies in other countries (Mes et al. 1987, Galetin-Smith 
et al. 1990, Krauthacker et al. 1991, Sasaki et al 1991), we have found positive 
results. These findings prompted us to look more precisely at this question and to 
determine the level of  individual PCBs in human milk. 20 other samples of 
human milk were tested for the presence of 17 congeners ofPCB : 28, 52, 44, 66, 
101, 99, 77, 118, 153, 105, 138, 126, 187, 156, 180, 169, 203 (IUPAC 
nomenclature) and 13 O.C. pesticides : ix, 13 and y HCH, HCB, aldrin, 
heptachlore-epoxide, ct and y chlordane, dieldrin, endrin, DDE, TDE, DDT. 

MATERIALS AND METHODS 

30 samples of human milk were analysed for total PCBs and O.C. pesticides in 
1990 and 20 other samples were analysed for PCB congeners and O.C. pesticides 
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in 1991. The samples were collected manually in glass bottles and covered with 
aluminium foil, both previously tested for contamination and stored at -20~ until 
analysed. Milk was collected from 2 to 90 days after parturition, and each donor 
answered a questionnaire about age, time of  collect, number of  infants fed and 
diet. 

Gas chromatographic analysis has been performed using a Varian Model 3400. 
Chromatograph determination of  OCs and PCBs was carried out using a 50 rn, 
0,32mm, 0,25 ~tm glass capilary column CP SIL 8 CB from Chrompack. The 
initial column temperature was 100~ held for 2mn after the injection, 
programmed from 100~ to 220~ at 20~ held during 10 min, programmed 
from 220~ to 260~ at 3~ and held during 15 min. The mobile phase was 
Helium (C quality) at 2,5 ml/min. The on-column injector was programmed from 
50~ to 200~ at 150~ The 63-Ni electron capture detector's temperature 
was 300~ with a make up of  Nitrogen flow at 30 ml/min. 

All solvents used were pesticide analytical grade reagents free of  interfering 
residues as tested by gas chromatography (GC). All glasswares used for the 
analysis were rinsed with n-hexane before use. 

Standards of  PCBs and organochlorine pesticides were obtained from 
Accustandard and Reidel de Haenn. One standard solution was prepared for 13 
pesticides (tx, 13, T HCH, HCB, aldrin, heptachlore-epoxide, et and y chlordane, 
dieldrin, endrin, DDE, TDE, DDT) and another for 17 PCBs (28, 52, 44, 66, 101, 
99, 77, 118, 153, 105, 138, 126, 187, 156, 180, 169, 203, IUPAC nomenclature). 

Table 1. Recoveries o f  O.C. pesticide and PCB solutions used as standard. 

O.C. Pesticides % of recovery PCB % of recovery 

aHCH 79 

HCB 69 

I3HCH 97 

yHCH 95 

Aldrin 79 

Heptachlore epoxide 68 

TChlordane 90 

o~Chlordane 88 

PP' DDE 81 

Dieldrin 55 

Endrin 37 

PP' TDE 95 

PP' DDT 90 

28 106 

52 92 

44 90 

66 115 

101 94 

99 93 

77 93 

118 97 

153 95 

105 96 

138 94 

126 115 

187 91 

156 95 

180 93 

169 106 

203 90 

The extraction and purification procedures are already described (Venant et al., 
1986). Percentage of  recovery for each molecule of O.C. pesticides and PCBs is 
presented in table 1. 
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RESULTS AND DISCUSSION 

Figure n ~ 1 shows the level of  contamination of  30 samples of  milk by total PCBs 
and total O.C. pesticides. The raw data concerning the amount of  PCB congeners 
and O.C. pesticides in 20 samples are presented in table 2 and 3. Usually the 
authors express the level of  contamination in ng/g of  milk's fat. As the milk's fat 
varies from 0.2 to 3%, it would be better to give the rate of  contamination as 
ng/100 ml of  milk, in order to have a more precise appreciation of  the 
contamination specially when the milk has a low percentage of  fat and a high 
level of  contamination (samples n~ or 15 table 3). 

At present time there is no European recommendation about the minimal level of  
individual or total PCBs in food, but we can compare our results with the 
maximal level o f  PCBs tolerated by swiss legislation (0,5 ppm) and notice that 
most of  our samples exceed these values (Figure 1 and Table 2). 

Comparing our results with published data on the subject (figure n ~ 2), it can be 
seen that some congeners show a high rate of  contamination in several countries. 
The most frequent congeners are PCBs 118, 153, 138 and 180. Each of  them 
represents 10 to 20% of  all PCBs. We have also found PCB 66 at a rate of  15 %. 
The two PCBs 153 and 138 are mentioned in the International Dairy Federation 
standard 130:1986 for their analytical and toxicological significance. Among the 
209 PCBs, the most toxic ones are 77, 126 and 169 which are present in French 
human milk at a level of  39, 45 and 29 ppb respectively (table 2). 
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O.C. pesticide levels in human milk could be compared with the Maximal 
Admissible Levels reeornmended in EEC Directive for cow's milk and dairy 
products (Figure 3). Only HCB, a HCH and y HCH are within the acceptable 
range and DDE contamination alone is often present above the level of  1 ppm 
authorized by the Directive for the total DDE, DDT and TDE together. Table 2 
shows that 60 % of  our samples are contaminated by PCBs (level = 0.5 ppm) and 
table 3 shows that 70 % of  them are contaminated by betta HCH. All of  the 
samples have at least one pesticide residue above the maximal autorized level. 
Only 25 % of the samples are contaminated by DDE, but the level of  sample 
contamination by this residue is high. 

We were not able to find a direct correlation between the time of  milk collection 
and the rate of  contamination. Samples n*5, n~ and n~ collected at 5 days, 30 
days and 90 days after birth, are contaminated at the same level of  total PCBs. 

Table 4. Infant intake of  PCBs and OC pesticidesduring the first three 
months o f  lactation 

mg / 3 months lag / day / infant 
mini maxi  average average 

OCs 0.18 4.30 1.50 16.7 
PCBs 0.09 2.10 0.53 5.9 

It is difficult to estimate accurately the amount of  intake of  each of  these 
compounds by an infant, as it depends on the body burden of  the mother, the 
percentage of  milk fat, the quantity of  milk intake and so on. According to 
Galetin-Smith et al. (1991) the daily intake of  PCBs for one infant varies from 7,5 
lag/day to 17 lag/day, and the daily intake of total DDTs varies from 8,7 to 11,4 
lag/day. Residues are not constant during the whole lactation. Since we have 
collected samples at different times of  lactation over a period of 3 months, the 
average amount of  residues (PCBs and pesticides separately) in these samples 
could be taken as an estimate of  the quantity ingested by each infant. We also 
calculated the highest and lowest levels on the basis of  daily intake of  600 g of  
milk (table 4). 
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