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It is established that the residues of persistent
enviromental pollutants of one kind or another are
detectable in almost all of the food stuffs we consume.
The national studies have to be made on the average diet
of the general population to assess whether or not the
residue levels of these pollutants in the meal can pose
any real hazard to human health.

Since such national survy has not yet been carried
out in Japan, we have made some attempt to estimate the
dietary intakes of the residues of pesticides, PCBs,
PCTs, HCB, total mercury, methylmercury, lead and
cadmium on the diets for 10 day period experimentally
prepared.

Materials and Methods

Dietary regimen for the total period of 10 days was
prepared. The diets for 4 day period in this schedule
were provided to meat the nutritional requirements for
20 ~ 29 years old male in the year of 1973 and those for
6 day period for pregnant woman in 1974,

The food materials were collected at the retail and
department stores in Tokyo and were weighed out in the
amount consumed in a day according to the menus of the
diet. These materials weighed out were divided into 4
food groups, such as cereal products(A), vegetal prod-
ucts such as vegetable, vegetal oil, seasoning and
seaweed(B), marine animal products(C) and terrestrial
animal products including daily products and egg(D) and
subjected to the analyses without cooking.

The residue levels of pesticides, PCBs, PCTs, HCB,
total mercury, methylmercury, cadmium and lead were
determined. No residues of PCTs, HCB and methylmercury
were analyzed in the diet samples prepared in 1973, and
analysis of total mercury made in 1973 was substituted
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for methylmercury in 1974.

Residues of PCBs and PCTs were extracted with ace-
tone-hexane(2:1) and hexane-ether(3:1). Column chroma-
tography on florisil and silica gel followed precleanup
by saponification. The final extract was examined by
gas chromatography, using EC detection. The analytical
method used for BHC, DDT and HCB was the same as for
PCBs and PCTs, except for the precleanup procedure.
Decomposition of lipid was made with fuming sulphuric
acid instead of alkali saponification, Total mercury
and methylmercury were determined by the AOAC method
(1975, 12th edition) and modified FDA method (SAITO, et
al. 1972), respectively. Cadmium and lead extracted
with MIBK after dry-ashing at 450° were analyzed by
atomic absorption spectrophotometry.

Results and Discussion

Chlorinated Hydrocarbons : Significant amount
of PCBs was detected in all diet samples examined,
except for one, diet No.3, in which no food group(C) was
involved. The average dietary intake of PCBs was esti-
mated as 6.3ug/day with a range of trace ~ 1l7ug. The
study made by the Metropolis of Tokyo Bureau of Health
on the diets for 10 day period showed the average intake
of 3ug/day in 1973 (1974). HAMANO carried out the sur-
vies of PCB residues in the diet of nursing mother from
1972 to 1974 (1975). The average daily intake of PCBs
was shown to be 3.56ug on the diets for 33 day period in
1973 and 2.80ug on the diets for 45 day in 1974 with
respective ranges of 0.33 ~ 20.3ug and 0.15 ~ 40.16ug.
Whereas the study on the diets for the total period of
60 days in 1972 showed remarkably higher average intake,
21.18ug, and wider range, O ~ 334ug. The higher levels
of PCBs found in some diets in 1972 could be attribut-
able to the some kind of fish contained in the diet
which were suspected to be heavily contaminated by this
substance. The temporary acceptable limit for PCBs,

3 ppm for fish in coastal and inland-water and 0.5 ppm
for pelagic fish, was scarcely exceeded in the fish
collected at the retail stores and markets in Tokyo from
1974 through 1975 (YAMANOBE, et . al. 1974, 1975). It is
estimated that the dietary intake of PCBs for the major-
ity of population in Tokyo rarely exceed 20ug/day, so
long as heavily polluted fish are not contained in the
diet.
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PCT residues could not be detected in any such 3
food groups as (A), (C) and (D) of all sample diet
examined, but only in the group(B) of some diet. The
average concentration of PCTs, 0.05ug, was so low as to
be about 1/100 of PCBs. MINAGAWA (1975) and NISHIMOTO
(1973) failed to detect any significant amount of PCTs
in such food stuffs as edible oil, vegetable, daily
products, meat and fish. It is of interest that, irre-
spective of extremely lower levels of PCTs in food, PCTs
were found in human fat and blood at almost equivalent
levels to those of PCBs (FUKANO, et al. 1975).

The dietary intake of DDT and BHC ranged from 1.3
to 12.2(g/day and 3.0 ~ 6.9ug/day with the means of
5.3ug and 4.4(g respectively. The content of HCB resi-
dues in the daily diet was on the average 0.5Uug. This
level was thought to be harmless, because daily intake
of 0.6ug/kg was considered below any dosage rate known
to be harmful (WHO, 1974).

TABLE 1-1
Tre LEveLs oF SoME CHLORINATED HYDROCARBONS AND HEAVY METALS IN ExPERIMENTALLY PRePareD DieTs In 1973, 74,

Foop sTurFs  ConsuvpTion TotaL TovaL ToraL

No Growp OF FOOD B nor PCB CADMItM leap  Meramy
6 PPB MG PPB MG PPB MG PPB WG PPB HG6 PPB 16

1 A Li7.0] 1004 01006 6 3 418 20 8 10 4
B 58 4325 0302 4 2 m™ 0 % 8 4

c 1% 2505 2305 23 5 19 4 9 18 XN

D 45 1301 3106 20 1 7 05120 5 50 2

3.5 13 u 2 7] 80

2 A 3% 1305 0502 6 2 Z 10 170 68 10 4
B 6% 1208 0302 5 3 w € 5% 1611

c & 1701 03«06 21 1 13 1 150 10 W 3

D 1 3208785 B8 U1 U 2 18 32 305

3.4 839 v B 166 B

3 A 370 3.8 14 01006 ¥ 3% 190 72 124
B 1090 2325 w ND 8 8 BB 55

D 459 N 6127 <£5<«5 6 3 10 722 10 5

39 2.7 0.5 w y ) i

4 A 30 3.8 1.4 01<0.06 m Y% 190 2 14
B %3 3.4 04 04 04 55 8 M8 66

c 300 26 0816349 9 3 B8 220 6 B 1

D W0 89 04 7403 2 05 505 _9 w __

3.0 5.6 3 0 6 B

A : CereEaL PRODUCTS. B : VEGETAL PRODUCTS INCLUDING VEGETAL OIL, SEASONING AND SEAWEED,
C : MARINE ANIMAL PRODUCTS.
D : TERRESTRIAL ANIMAL PRODUCTS INCLUDING MILK AND EGG.
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TABLE 1-2

Food stuFrs  Consuwprion ToTao TotaL Memv,
W Grow OF FOOD BHC T P8 Canmium Leap  Merary HB PCT
3 PPB LG PPB UG PPB MG PPB MG PPB UG PPB LG PPB UG PPB UG
5 A L)) L7 07 05 0.2 4 2 149 5128 w 0.06 0.6 w
B 637 28 18 01 01 1 1 1510 2 2% w 01 01 01 01
C 8 BI9LIB01L2 22 2 2 2 28 18 3830 35 03 ND
D bi 5212 3308 3 1 23 4% 11 408 L1 03 wm __
4.8 2.3 6 o4 = 3.8 0.7 0.1
6 A 410 07 0.3 02 01 2 1 3 13 % wo <0.06 <0.06
B 883 1.5 L3 02 0.2 2 2 BV Y w 65 04 01 01
¢ % 8004 12207 11 1 11 X1 8 531 06 0.5 w
D B 5207 8114 4 1 52 R A w__ Ll 04 w _
37 2.4 5 59 23 31 0.8 0.1
7 A 45 25 1.0 0S5 0.2 4 2 67 W 68 w 0.1 0.66 w
B 690 2719 0302 1 1 2014 % 5 W .06 0.06 0.1 0.1
[ q 5005 5405 % 1 151 29 % 226 01 <05 w
) o 290910331 2 1 41 & 5 308 15 03 m __
4.3 4,0 S B s 3.4 0.3 0.1
3 A 30 48 L7 2710 2 1 IB¥ 15 % w 01 0.6 w
B 718 2719 0101 2 2 %19 3N 2B m 0.6 0.6 w
o 16 B217 13217 2 3 V7 2 ©B 5 SU6 01 4656 wm
D 6 79612926 2 05 31 2 I w 15 03 w
6.9 S.4 6 Pl 100 1.6 0.3
9 A 74 1607 0402 2 1 @& 3B1RR ® 0.06 0.6 m
B 24 24 16 01006 <0505 231 2 15 o 0.6 0.6
[ 2 B390940085 7 2 2% 1 12 3 1504 29 0.6 ™
D W 371310035 2 1 124 210 104 09 03
4.5 12.2 4 % 166 0.8 0.3
10 A L] 1507 0402 3 1 2R W % o 0.6 0.6 w
B 668 51 34 08 05 1 1 2185 89 3 wo 0.1 01 <0.06<0.06
C ql 19022320 2 2 ® 4 5 5 BW%3 06 01
D 20 5¢ L7 2159 8 2 82 9 X5 B35S 16 04 m _
6.0 8.6 6 3 19 60.8 0.6 0.05
Heavy Metals : The average intakes of cadmium

and lead were estimated as 49ug/day and 190ug/day with
the ranges of 13 ~ 70ug and 100 ~ 286ug which corres-
ponded to about 1/2 of each provisional tolerable weekly
intakes for cadmium, 400 ~ 500ug, and for lead,
3mg/person, propossed by WHO (1972). More than 50% of
cadmium was encountered in group(A).

The highest concentration of total mercury, 80ug,
was shown in the diet No.l in which tuna was involved as
a ingredient, and that of methylmercury, 60.8ug, was
found in the diet No.l0 which involved Sebastes matsu-
barai, a kind of fish in a deep sea. The level of
methylmercury in the group(C) consisted of marine ani-
mal products of the diet No.1l0 was 0.6 ppm which exceed-
ed the temporary acceptable limit for methylmercury in
fish, 0.3 ppm. The average contents of total mercury
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and methylmercury were 35ug and 13.9ug which did not
exceed the levels of provisional tolerable weekly intake
for total mercury, 0.3mg/person, and for methylmercury,
0.2mg (WHO, 1972).

The levels of total mercury, methylmercury and PCBs
in fish seem to be principal factores to control the
dietary intake of these substnces.
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