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Analyses of human milk samples col lected in Hawaii for 
residues of chlorinated hydrocarbons were carr ied out by the 
Hawaii Epidemiologic Studies Program (Hawaii ESP). This work is 
believed to be the f i r s t  extensive study of i ts  kind on residents 
of the State of Hawaii. Surveys on human milk samples for or -  
ganochlorine pest ic ide and/or polychlorobiphenyl residues have 
been carr ied out in other states or on samples from other states, 
but apart from the analyses of 6 samples for a national survey 
(SAVAGE 1977), no other charac ter iz ing  study spec i f i ca l l y  on 
residents of Hawaii is believed to have been conducted pr io r  to 
th is  work. 

The State of Hawaii is composed of 8 major islands grouped 
closely together and geographically separated from the continen- 
tal states by over 2,000 miles of Pacif ic Ocean. Hawaii's iso- 
la t lon from the mainland U.S.A., i ts  l imited industry, and the 
ethnic d i ve rs i t y  of i ts  resident population a l l  contr ibute to 
the unique nature of this state.  Therefore, the question nat- 
u ra l l y  arises as to whether Hawaiian milk samples are s im i l a r l y  
exposed to chlorinated hydrocarbon contaminants as human milk 
samples of other states. 

At the time of the Hawaiian milk analyses, the Hawaii ESP 
laboratory was also participating in a national human milk study 
(EPA directive, VAHDERMER 1979). The Colorado Epidemiologic 
Studies Center, in conjunction with the Washington State ESP, 
coordinated the study and provided intra- and interlaboratory 
quality control assurance programs. In the national survey, milk 
samples from various states throughout the mainland were shipped 
to the Hawaii laboratory from the Colorado Center. A total of 
I02 samples were completely analyzed according to the requirements 
outlined in the EPA directive (VANDERMER 1979). The collection 
and analytical schemes were predetermined by the center coordin- 
ating the survey and were not known to the participating labora- 
tories providing analytical support. 

Human milk samples collected from residents of Hawaii 
were handled and analyzed concurrently in the same manner as the 
national samples. The plan of collection was outlined by the 
Hawaii ESP. 

I Presently, Pesticide Hazard Assessment Project 
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SAMPLE COLLECTION AND ANALYSES 

Milk samples were collected by manual expression from lac- 
tating mothers, up to l month, post partum, who were will ing don- 
ors and residents in the State of Hawaii. Fifty-four samples 
were collected in steril ized specimen jars, 40 OD x B5 mm, with 
teflon-lined screw-caps and frozen for storage. Most (42) of the 
donors resided on the island of Oahu where Honolulu and the ma- 
jo r i ty  of the statels population is located, lO were residents of 
the island of Hawaii, and 2 were residents of Kauai. The durations 
of donor residency in the state were, 1-37 years, up to life-time. 
Five donors had lived in Hawaii for less than 5 years and the av- 
erage years of residency among 43 immigrants was 18 years. Eleven 
were life-time residents. Collections were made during 1979 and 
1980 from apparently healthy donors, and the residue analyses were 
carried out concurrently from August 24, 1979, through July 18, 19BO. 

The method of chemical analyses as outlined in the EPA di- 
rective, VANDERMER (!979), was the multiresidue analyses by 
TESSARI & SAVAGE (1980), and included the target chlorinated hydro- 
carbon residues, p,p~-DDT, o,pI-DDT, p,p'-DbE, o,p~-DDE, p,p'-DDD, 

:C-HCH, ~-HCH, Y-HCH (lindane), dieldrin, heptachlor epoxide, oxy- 
chlordane, HCB, mirex, aldrin, trans-nonachlor (TNC), and poIy- 
chlorobipheny1s (PCBs). Heptachlor and chlordane were originally 
on the l i s t  of detectable residues but were not found in any of 
the in vivo samples. The analytical method, a gas-liquid chrom- 
atography (GLC) determination, electron capture (EC) detection, 
involved extracting the residues from the Iipids of milk which 
were f i r s t  isolated, and processing the extracts (cleanup and 
separation of residues) for GLC. The lipids were drawn from milk 
with acetone and hexane. An aliquot of the extract was used for 
the determination of milk l ipid content, and the remainder was used 
for the analyses of the chlorinated hydrocarbons. The residues 
were extracted from the lipids wlth acetonitrile and partitioned 
into hexane with large volumes of the 2 solvents and 2% sodium 
sulfate solutlon. Further cleanup and separation of the residues 
in the hexane fraction were then carried out by Florisi1 column 
chromatography followed by s i l i c ic  acid column chromatography. 
Four eluates, 1 off the F1orisil column and 3 off the s i I ic ic  acid 
column were analyzed by GLC, EC detection, on two columns having 
different resolving characteristics for chlorinated hydrocarbons. 
The residues detected in the milk samples were quantified on both 
whole milk and Iipld bases. The GLC peaks for PCB detection in the 
milk samples corresponded to those for Aroclor'1254. 

For GLC a Tracor Micro-Tek 220 instrument opera t ing  w i th  2- 
63Ni de tec to rs  and 2 b o r o s i l i c a t e  glass columns, I.Bm x 6.25 OD x 
4.0 ID mm, was used. One column was packed w i th  ~ SE-30/6% 0V-210 
on 80-100 mesh Gas Chrom Q, and the 2d column was packed with 1.5~ 
0V-17/I.95% QF-I on 80-I00 mesh Gas Chrom Q. Other operating para- 
meters were, temperatures: column, 203~ detectors, 280~ inlet, 
233~ transfer, 2~0~ carrier gas, nitrogen, 60-80 mL/min. 
Chromatographlca11y reproducible F1orisil and s i l i c ic  acid for 
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column chromatography were supplied by the Quality Assurance Sec- 
tion, Environmental Toxicology Division, EPA, Research Triangle 
Park, North Carolina and by the Washington State ESP, respectively, 
to ensure uniformity in analyses between participating laboratories. 

RESULTS AND DISCUSSION 

The results for the analyses of Hawaiian milk samples are 
shown in Table I. The quantities of chlorinated hydrocarbon re- 
sidues detected are shown on the basis of l ipid content. The re- 
sidues in the analytical protocol which were not detected (ND) in 
the milk samples besides heptachlor and chlordane were o,p'-DDT, 
o,p'-DDE, p,p'-DDD, Y-HCH (]indane), mirex, and aldrin, and are also 
not included in the Table. A comparison of these results with those 
for the mainland samples in the national survey analyzed in this 
laboratory revealed that there were generally l i t t l e  or no dif fer- 
ences between the two. Apart from isolated low and high levels of 
organochlorine residues, the results for the two groups of samples 
were basically similar. Table 2 compares the mean levels of re- 
sidues + standard deviations (SD), the incidences, and the ranges 
of residue levels for the Hawaiian and mainland milk samples. The 
means are for the positive residue detections and do not include 
the ND's and traces (positives but below analytical detection l i -  
mits). Among the mainland samples analyzed, only one was found to 
contain mirex and two others contained aldrin. For the organo- 
chlorine pesticide, @-HCH, one Hawaiian sample (No. 29) had a re- 
sidue level of 2.58 ppm, which was much higher than the other 
samples of the group. Without this high value, the mean + SD for 
@-HCH is 0.080 • 0.075, as shown in the Table, which is a~out the 
same as the mean + SD for the mainland samples. Further statis- 
tical treatments to determine significant differences between 
Hawaiian and mainland samples were not necessary. 

This work has revealed that the chlorinated hydrocarbon 
residues found in human milk samples collected from residents in 
the State of Hawaii were stat ist ical ly the same residues found in 
mainland human milk samples. Moreover, the levels at which these 
residues were detected in Hawaiian samples were comparable to those 
detected in mainland samples, and differences between the two groups 
of samples were not apparent~ The close correlation between resi- 
due analyses was unexpected considering Hawaii's geographic isola- 
tion and the distinct ethnic diets of its popu]ationo They do in- 
dicate, however, that the uptake of chlorinated hydrocarbon contam- 
inants by the population of this state is not specific and is most 
l ikely due to some physiological means of entry which is common to 
the populations of the mainland states~ Inasmuch as contaminated 
foods have been considered the main source of chlorinated hydro- 
carbon residues which accumulate in human milk , the most probable 
means of entry is through the diet of lactating mothers~ The in- 
gestion of chlorinated hydrocarbon residues from contaminated foods 
by lactating mothers in Hawaii must then be equivalent to that of 
lactating mothers on the mainland, and this is apparently the situ- 
ation in spite of the varied ethnic foods which are not usually 
found on the mainland and which are available for consumption by 
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Hawaiian women throughout the course of their pre- and post-natal 
care, 

The residue analyses for chlorinated hydrocarbons in 
Hawaiian and mainland milk samples are believed to be base l ine 
levels for each of the U.S.A. regions compared. The samples were 
randomly collected without bias and were believed to be represent- 
atives for Hawaii and for the mainland. The mainland samples were 
from 33 different states covering al l  of the five regions of the 
National Human Milk Study, SAVAGE (1977). 
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