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Mercury Contents of Scalp Hair by Consumption Pattern of
Fishes, Shellfishes and its Products

Won Shik Lee, Doohie Kim
Department of Public Health Graduate School, Kyungpook National Urniversity

This study was conducted to examine the levels of total and organic mercury in the
scalp hair of the elementary school children and adults, and their relationship with the
consumption pattern of fishes and shellfishes. ‘

The scalp hair samples were collected from the occipital part of 115 children and 131
adults in costal, urban and rural areas of Kyungpook province from June to August
1991. The mercury content was analysed by the atomic absorption spectrophotometer
(model IL. 555) with atomic vapor accessory (model IL. 440).

The total and organic mercury contents of hair were significantly higher (p<0.01)
among the children who prefer fish and/or shelifish(7.728 ppm, 6.610 ppm), and canned
fish and/or fish pastes(6.969 ppm, 5.885 ppm) than those who prefer meat(4.822 ppm, 3.
905ppm) and vegetables(3.974ppm, 3.224ppm). The children who prefer to eat the
canned fish without cooking showed a higher mercury content than the children who
prefer to eat it as stew or mixed with vegetables(p<0.01). There was a dose-response
relationship between the intake frequency of canned fish, raw fish and cooked fish and
the content of total and organic mercury of hair; the children who eat fish almost
everyday showed 2 times higher than those who eat rarely (p<<0.01). The mercury
content in the hair of the children who eat raw fish was significantly higher than that of
the children who eat boiled or broiled fish (p<0.01).

The total and organic mercury contents of adult scalp hair increased with age up to
the forties and slightly decreased in the fifties. The mercury contents of those who were
engaged in the fishery and raw fish restaurant were 2 times higher than those of the
farmers. The mercury content of the persons who were favorite dishes of fish and



shellfish were most high, and who prefer raw fish were 2 times higher than those of the
persons who prefer vegetables and broiled fish. The contents of total and organic
mercury in adult scalp hair showed also a increasing tendency with the intake frequency

of raw and cooked fish.
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Table 1. Age distribution, occupation and most favorite dish of the study subjects by residential area
(unit: Frequency(%))
Coastal Urban Rural Total
Age (yrs.)
Students
~9 20 ( 55.6) 19 ( 48.7) 8 ( 20.0) 47 ( 409)
10~13 16 ( 44.49) 20 ( 51.3) 32( 80.0) - 68(59.1)
Total 36 (100.0) 39 (100.0) 40 (100.0) 115 (100.0)
Adults
20~29 2( 31 - 11 (16.7) 13( 99
30~39 20 ( 30.8) - 23 ( 34.8) 43 ( 32.8)
40~49 22 ( 33.8) - 10 ( 15.2) 32(24.4)
50~ 21 ( 32.3) - 22 ( 33.3) 43 ( 32.8)
Total 65 (100.0) - 66 (100.0) 131 (100.0)
Occupation of adults
Fishery 52 ( 80.0) - - 52 ( 39.7)
Raw fish restaurant 4( 6.2) - -~ 4( 3.1
Agriculture 3( 4.6) - 66 (100.0) 69 ( 52.7)
Others 6( 9.2 - - 6( 4.6)
Total 65 (100.0) - 66 (100.0) 131 (100.0)
Most favorite dish (Students+ Adults)
Fish & shellfishes 74 ( 73.3) 1( 2.6 5( 4.7) 80 ( 32.5)
Fish can & fish pastes 9( 89 2( 51 13(123) 24 ( 9.8)
Meats 13(12.9) 19 ( 48.7) 50 ( 47.2) 82( 33.3)
Vegetables 5( 50) 17 ( 43.6) 38 ( 35.8) 60 ( 24.4)
Total 101 (100.0) 39 (100.0) 106 (100.0) 246 (100.0)
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Table 2-1. Hair mercury level by the kinds of most favorite dish in students group

Total (ppm) Organic (ppm) Organic/Total (%)

Most favorite dish No.
Mean S.D. Mean S.D. Mean S.D.

Fish & shellfishes 25 7.728 1.6492 6.610 1.4743 85.32 2.060
Fish can & fish pastes 15 6.969 1.1851 5.885 1.0640 84.34 2.287
Meats 44 4.822 1.6724 3.905 1.4342 80.43 3.523
Vegetables 31 3.974 1.2260 3.224 1.0906 80.47 3.884
F-test p<0.01 p<0.01 p<0.01
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Table 2-2. Hair mercury level by frequency of canned fish intake in students group

Frequency of canned N Total (ppm) Organic (ppm) Organic/Total (%)
! o.

fish intake Mean S.D. Mean S.D. Mean S.D.
Almost everyday 17 8.317 0.6567 7.152 0.6120 85.98 1.881
Every other day 16 7.608 0.8998 6.371 0.8495 83.68 3.776
Twice a week 10 6.960 1.0598 5.876 0.8553 84.56 3.516
Once a week 6 5.758 1.0312 4.648 0.8466 80.67 3.688
Occasionally 20 4.699 1.0458 3.862 0.9158 81.89 2.327
Rarely 46 3.736 1.1594 2.998 1.0420 79.64 3.362
F-test p<0.01 p<0.01 p<0.01
Linearity p<0.01 p<0.01 p<0.01

Table 2-3. Hair mercury level by the cooking method for eat of canned fish in students group

) Total (ppm) Organic (ppm) Organic/Total (%)

Cooking method No.
Mean S.D. Mean S.D. Mean S.D.

Raw 27 7.987 0.8603 6.812 0.7704 85.27 2.585
Mixed with vegetables 10 5.710 1.9008 4.673 1.5657 81.83 3.518
Stew 36 4.803 1.7867 3.937 1.5848 81.22 3.383
Rarely consume 42 4.462 1.6050 3.641 1.4472 80.65 3.933
F-test p<0.01 p<0.01 p<0.01
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Table 2-4. Hair mercury level by eating frequency of raw fish intake in students group

Frequency of raw N Total (ppm) Organic (ppm) Organic/Total (%)
| o.

fish intake Mean S.D. Mean S.D. Mean S.D.
Almost everyday 8 8.408 0.6422 7.238 0.5895 86.08 1.959
Every other day 8 8.293 1.0186 7.108 0.9020 85.67 0.920
Twice a week 13 7.869 0.9667 6.699 0.8954 85.03 1.648
Once a week 7 7.079 1.2565 5.631 1.0343 79.57 3.241
Occasionally 14 6.218 1.4107 5.163 1.2696 82.72 3.606
Rarely 65 4.009 1.0494 3.258 0.9727 80.57 3.682
F-test p<0.01 p<0.01 p<0.01
Linearity p<0.01 p<0.01 p<0.01
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Table 2-5. Hair mercury level by eating frequency of cooked fish intake in students group

Frequency of cooked N Total (ppm) Organic (ppm) Organic/Total (%)
! o.

fish intake Mean S.D. Mean S.D. Mean S.D.
Almost everyday 15 8.316 0.7452 7.180 0.6266 86.37 1.083
Every other day 18 7.397 1.1104 6.233 0.9868 84.24 3.667
Twice a week 13 6.874 1.6842 5.765 1.5329 83.51 3.861
Once a week 9 5.587 1.2070 4.598 0.9776 82.42 2.665
Occasionally 22 4.192 1.0100 3.413 0.8828 81.02 3.205
Rarely 38 3.772 1.0916 3.000 1.8981 79.21 2.783
F-test p<0.01 p<0.01 p<0.01
Linearity p<0.01 p<0.01 p<0.01

Table 2-6. Hair mercury level by the preferred cooking method for eat of fish in students group

Preferred cooking N Total (ppm) Organic (ppm) Organic/Total (%)
o.
method of fish Mean  SD. Mean  SD. Mean  S.D.
Raw 26 7.935 1.0617 6.728 1.9827 84.86 2.688
Boiled 15 6.148 1.5551 5.204 1.4247 84.19 3.534
Broiled 39 4.606 1.9041 3738 1.6465 80.31 3.950
No particular preference 36 4.523 1.5174 3.701 1.3795 81.12 3.284
F-test p<0.01 p<0.01 p<0.01
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Table 3. Correlation matrixs for variables in students group

Raw Cooked T-Hg O-Hg O/T-Hg

Canned 0.788** 0.856** 0.868** 0.869** 0.559**

Raw 0.787** 0.823** 0.824°* 0.485**

Cooked 0.837%* 0.848** 0.602**

T-Hg 0.996** 0.608**

O-Hg 0.671**
<001

Canned : Frequency of canned fish intake

Code as(6; Almost everyday, 5; Every other day, 4; Twice a week, 3; Once a week, 2; Occasionally, 1; Rarely)
Raw : Frequency of raw fish intake
Code as(6; Almost everyday, 5; Every other day, 4; Twice a week, 3; Once a week, 2; Occasionally, 1; Rarely)

Cooked : Frequency of cooked fish intake

Code as(6; Almost everyday, 5; Every other day, 4; Twice a week, 3; Once a week, 2; Occasionally, 1; Rarely)

T-Hg: Total mercury contents (ppm) in hair

O-Hg: Organic mercury contents (ppm) in hair
O/T-Hg: (Organic mercury contents/Total mercury contents) X 100 (%)

Table 4-1. Hair mercury level by age in aduits group

Total (ppm) Organic (ppm) Organic/Total (%)
Age (yrs.) No.
Mean S.D. Mean S.D. Mean S.D.
20~29 13 4.539 1.8864 3.727 1.6530 81.21 4.540
30~39 43 5.272 2.3425 4.387 2.0472 82.35 3.677
40~49 32 6.563 2.5981 5.515 2.2423 83.49 3.584
50 and over 43 6.112 2.9381 5122 2.5481 8297 3.539
F-test p<0.05 p<0.05 NS.
Linearity p<0.05 p<0.05 N.S.
Table 4-2. Hair mercury level by the occupations in adults group
i Total (ppm) Organic (ppm) Organic/Total (%)
Occupation No.
Mean S.D. Mean S.D. Mean S.D.
Fishery 52 8.137 1.7161 6.869 1.5042 84.24 1.8526
Raw fish restaurant 4 7.620 3.0536 6.415 2.6822 83.63 2.7714
Agriculture 69 3.765 1.3072 3.083 1.1340 81.34 4.3840
Others 6 7.530 0.9988 6.385 0.9551 84.66 1.7266
F-test p<0.01 p<0.01 p<0.01

—51—



(o]

7 FEFe v &2
(p<0.01) (3£ 4-3).
R I B e I B LR rﬂr—%%

&3 # ]'T‘T_‘ TeF, o] I #
o] v &2 AAl=rt FolAl w}a} 71‘-4 1A

}‘}~ Bgeor (p<0.0l), F523 f7l15S
ke A wid HEF (74 8.721 +1.981
ppm, 7.415 + 1.6885ppm)e] 72| #A] = T
(7=} 3.444 + 0.8875ppm, 2.784 % 0.7671 ppm)e]]
vl &) 2ufo] A} FQh}H(E 4-4).

%
=
oxd

2z uha A3 Eo
R 75 g A9, A
o] z}zt 3.231 + 1.0189 ppm,
2.618 £ 0.8264ppm 22 2o 1 AHATFY
8.318 £ 2.0076 ppm,  6.996 + 1.7551 ppm 7} A=
*d HANE7F Fopdol whel o FFo] FobR 2

U, A WY HE 2 2% 11 e TR}
o7t wokrh 5ol tidt F715E g v
& A ANt Fobio] wet Fohxonvt
kel Wizs Boch AFHHE & FEF

Table 4-3. Hair mercury level by the kinds of most favorite dish in adults group

Total (ppm) Organic (ppm) Organic/Total (%)

Most favorite dish No.
Mean S.D. Mean S.D. Mean S.D.

Fish & shellfishes 55 8.189 1.7486 6.917 1.5298 84.30 1.624
Fish can & fish pastes 9 4.334 1.2661 3.562 1.0506 82.03 3.027
Meats 38 4.447 1.8254 3.707 1.6113 82.50 4.753
Vegetables 29 3.453 1.1413 2.776 0.9413 80.21 3.872
F-test p<0.01 p<0.01 p<0.01

Table 4-4. Hair mercury level by

eating frequency of raw fish intake in adults group

Frequency of raw No Total (ppm) Organic (ppm) Organic/Total (%)
fish intake Mean S.D. Mean S.D. Mean S.D.
Almost everyday 24 8.721 1.9811 7.415 1.6885 85.00 0.846
Every other day 22 8.042 1.2745 6.847 1.1397 84.99 1.407
Twice a week 10 7.867 1.0013 6.505 0.8129 82.73 1.800
Once a week 8 5.638 1.4346 4.728 1.1877 83.98 2.797
Occasionally 13 4811 1.8255 4.005 1.5117 83.24 3.340
Rarely 54 3.444 0.8875 2.784 0.7671 80.46 4.323
F-test p<0.01 p<0.01 p<0.01
Linearity p<0.01 p<0.01 p<0.01
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Table 4-5. Hair mercury level by eating frequency of cooked fish intake in adults group

Frequency of cooked N Total (ppm) Organic (ppm) Organic/Total (%)
" 0.

fish intake Mean S.D. Mean S.D. Mean S.D..
Almost everyday 35 8.185 1.5651 6.937 1.3520 84.67 1.602
Every other day 19 8.318 2.0076 6.996 1.7551 83.90 1.557
Twice a week 8 6.333 1.8922 5.358 1.6576 84.54 2.854
Once a week 8 4.719 1.1545 3.948 0.9783 83.70 3.692
Occasionally 40 3.944 1.4470 3.218 1.2759 80.87 4.305
Rarely 21 3.231 1.0189 2.618 0.8264 80.85 4.397
F-test p<0.01 p<0.01 p<0.01
Linearity p<0.01 p<0.01 p<0.01




Table 4-6. Hair mercury level by the preferred cooking method for eat of fish in adults group

Preferred cooking No Total (ppm) Organic (ppm) Organic/Total (%)
method of fish Mean  S.D. Mean  S.D. Mean  SD.
Raw 37 7.947 1.9470 6.695 1.6861 84.12 1.818
Boiled 11 4.916 2.1347 4.127 1.8604 83.59 2.784
Broiled 23 4.040 1.8059 3.277 1.5407 80.52 4.268
No particular preference 60 5.292 2.5410 4.423 22228 82.53 4.128
F-test p<0.01 p<0.01 p<0.01
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