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Time Trends in Estimated Dietary Lead Intake from the Variation of
Intake Weight Per Food Group

Chan-Seok Moon"
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ABSTRACT

Objectives: The aim of this study is to examine the possible changes over the past ten years in the estimated
daily dietary lead intake (Pb-D) stemming from the variation of daily intake amounts for each food group. The
following factors were considered; 1. time trends in Pb-D as the estimated values, 2. the time trend in Pb-D by
food groups 3. the most influential food groups for dietary Pb intake.

Methods: Estimated Pb-D was drawn from food consumption according to food groups reported in the Korean
National Health and Nutrition Survey and the lead contents of each food group as reported in 23 prior
publications.

Results: The estimated Pb-D in a 2009 survey was 40.8 ug/day, of which 22.5 ug/day (55.1%) was of plant
origin and 18.3 ug/day (44.9%) was of animal origin. Meats and poultry, fish and shellfish among foods of
animal origin and beverages of plant origin had the largest contribution in Pb-D among the food groups.

Conclusion: Over past ten years, daily lead intakes have slightly increased among men. Otherwise, no clear
variation is apparent among women.

Key words: Lead, Estimation, Time trend, Dietary intake, Food group
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Table 1. Daily intake in each food group by Korean population (g/day)

Man'? Women'? Total'®
Food group
1998 2001 2005 2007 2009 1998 2001 2005 2007 2009 1998 2001 2005 2007 2009
Food of plant origin
Grains and cereals 3723 316.7 3422 3212 3260 3039 2653 2862 2559 2580 3372 2894 3144 2889 2925
Potatoes and starch 32,6 25.7 20.8 320 35.6 381 276 197 366 380 355 267 202 343 368
Sugars and sweet 8.2 12.1 8.1 10.2 9.1 6.5 10.5 6.4 6.1 6.5 7.3 11.2 7.3 8.2 7.8
Pulses 354 37.0 425 435 40.0 268 273 349 317 303 31.0 318 387 375 352
Nuts and seeds 29 2.6 4.7 25 3.0 3.0 2.8 3.7 24 24 3.0 2.7 42 24 2.7
Vegetables 3194 330.8 360.4 319.8 3269 2576 269.6 2925 2369 2463 2875 2979 3264 2782 286.7
Mushrooms 41 5.0 4.4 34 4.0 4.0 4.7 42 35 45 4.0 4.8 43 35 42
Fruits 176.0 176.9 77.8 157.8 1512 2183 2353 979 1970 1875 197.1 208.1 187.6 1769 169.1
Seaweed 83 9.1 8.0 6.7 5.1 7.4 9.2 9.0 5.9 4.4 7.8 9.1 85 6.3 4.7
Beverages 131.8 147.9 198.0 216.6 256.4 595 889 862 1033 1235 942 1162 1424 1603 1904
Seasonings 30.0 35.8 41.6 393 433 221 283 333 259 293 260 318 374 326 364
Oils 6.0 11.4 83 8.7 9.2 4.9 8.9 6.7 5.7 5.8 5.4 10.0 7.5 7.2 7.5
Others (plant origin) 29 4.6 0.0 0.6 0.4 3.2 5.2 0.0 0.3 0.5 3.0 5.0 0.0 0.5 0.4
Subtotal 1129.8 1115.6 1116.8 1162.3 12103 9553 983.6 880.7 911.2 937.0 1038.9 1044.9 998.9 1036.7 1074.6
Food of animal origin
Fish and shellfish 75.0 75.6 78.1 64.4 60.9 584 563 576 410 391 665 651 678 528 50.1
Meats and poultry 82.6 112.1 104.5 112.8 109.3 537 748 745 641 649 678 924 898 888 874
Eggs 25.1 245 284 259 30.1 186 183 232 186 21.1 217 212 258 222 257
Milks and dairy products 79.6 78.7 86.3 91.6 107.1 795 783 942 925 1043 797 787 902 922 1058
Fats(animal origin) 24 0.1 2.0 0.2 0.2 1.9 0.1 1.2 0.2 0.2 2.1 0.1 1.6 0.2 0.2
Others (animal origin) 0.1 0.2 0.4 0.0 0.1 0.1 0.2 0.1 0.0 0.0 0.1 0.2 0.3 0.0 0.0
Subtotal 264.8 2913 299.7 294.8 307.6 2122 2281 2509 2164 2297 238.0 2577 2755 2562 2693
Total 1394.7 1406.8 1416.5 1457.2 15179 11673 1211.7 1131.6 1127.5 1166.7 1276.9 1302.6 12743 1292.9 1343.9
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Table 2. Median and range of Pb levels in each food EHEEA)S FEA AER] vnd AHEFolut

S0 W] o] 1A W AFEANE FED Aut

Median Range = = e

Food group (ug Pble) (ng Pgb/g) Aol F=E AR ZaT
Food of plant origin L
Grains and cereals?="* 0.007  0.005 - 0.390 3. & 95 F3¥
Potatoes and starch™™ 0080  0.010 - 0.250 HH TR 2 W, wdE AR @ e
Sugars and sweet™ 0.030 0010 - 0470 A 1047k AAslEA dxle 27 Frtst
Pulses?!*? 0120 0010 - 0380 Qom, oixi= Bk Z7ke] MalE UeplA] 9t
Nuts and seeds - - THTable 3). F4F] A= 19 A3Fo] 41.9 pg/day
Vegetables™3437 0.016 0.003 - 0.024 oA 479 pg/daye] AHFE JeRUoH ofz}e)
yr‘jtl:fgoms ool ool - oo 3TE 324 ugldayl X 356 pgidayel HAFE
Seaweed™ 0.089  0.010 - 0.178 BRIl AEE 1087 9]‘ AduskE Heks
Beverages®2237) 0030 0007 - o0odo . EAE] S HA w ATl ot SR
Seasonings™” 0.003  0.003 - 0.003 on, AT U Hote “41” e A& F
Oils - - T3 FEF AF2M AF%] Tl S B
Others (plant origin) - - At oxle] A= AA AEA AELY T AF
Food of animal origin o] AZ Z71ES HYOL, FEA AEFM =
Fish and shellﬁsh”:s) 0.107  0.006 - 4.350 10719) ‘ﬂﬂoﬂ/ﬂ 33431 Z7ko] WEE Uehix|
E/z:sts and poultry™” 0.1_00 0.100 0.100 S Ej SJ218) WA & e Urjop
Milks and dairy products® 0040 0030 - 000  =¢l 109 ﬂg st TS e st
Fats ) ) 12 W AF TS A B AE3l BEA AEZLO
Others (animal origin) - - = ?""‘5}04 " AFHEE AXEIE o, 20093<]
Values in median and range were rounded off at the fourth G A=A AE AANNA 225 ug/day, TEA 2
place below the decimal point. ETL 183 ug/dayRA A EA AEFC] WA F
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Table 3. Time trend of estimated dietary Pb intake (ug Pb/day) "
Man Women Total rz
Food group - 1z
'98 '01 '05 '07 '09 '98 '01 '05 '07 '09 98 '01 '05 '07 '09 (min. - max)
Food of plant origin
Grains and cereals 52 4.4 4.8 4.5 4.6 4.3 37 40 36 36 47 41 44 4.0 4.1 (1.3 - 145.2)
Potatoes and starch 2.6 2.1 1.7 2.6 2.8 30 22 1.6 29 30 28 21 16 2.7 29 (0.2 - 95)
Sugars and sweet 0.2 0.4 0.2 0.3 0.3 02 03 0.2 02 02 02 03 02 0.2 0.2 0.1 -57)
Pulses 42 4.4 5.1 52 4.8 32 33 42 38 36 37 38 46 45 42 (03 - 16.5)
Nuts and seeds* - - - - - - - - - - - - - - - -
Vegetables 5.1 53 5.8 5.1 5.2 4.1 43 47 38 39 46 48 52 45 4.6 (0.7 - 8.6)
Mushrooms* - - - - - - - - - - - - - - - -
Fruits 0.2 0.2 0.1 0.2 0.2 02 02 01 02 02 02 02 02 0.2 0.2 0.1 -0.2)
Seaweed 0.7 0.8 0.7 0.6 0.5 07 08 08 05 04 07 08 08 0.6 0.4 0.0 - 1.6)
Beverages 4.0 4.4 59 6.5 7.7 1.8 27 26 31 37 28 35 43 4.8 5.7 (0.4 - 10.3)
Seasonings 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 01 0.1 0.1 0.1 0.1 0.1 (0.1 - 0.1)
Oils and fats* - - - - - - - - - - - - - - - -
Others (plant origin)* - - - - - - - - - - - - - - - -
Subtotal 224 221 244 251 261 176 17.6 182 182 188 199 197 214 216 225 (3.1 -197.8)
Food of animal origin
Fish and shellfish 8.0 8.1 8.4 6.9 6.5 62 60 62 44 42 71 70 73 5.6 54 (02 -3397)
Meats and poultry 83 112 105 11.3 109 54 15 175 64 65 68 92 90 8.9 8.7 (54 - 11.3)
Eggs* - - - - - - - - - - - - - - - -
Milks and dairy products 3.2 3.1 35 3.7 4.3 32 31 38 37 42 32 31 36 3.7 4.2 23-54)
Qils and fats (animal origin)* - - - - - - - - - - - - - - - -
Others (animal origin)* - - - - - - - - - - - - - - - -
Subtotal 195 224 223 218 217 148 166 174 145 148 17.1 194 198 182 183 (8.0 - 356.4)
Total 419 446 467 469 479 324 343 356 327 336 37.039.1 413 398 408 (11.1 - 554.2)
Values in the table are calculated from daily food intake in each year (Table 1) multiplied by median (minimum-maximum) Pb contents in each food group (Table 2).
*Median, "The range of the minimum and the maximum, *No data are available on Pb contents.
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g =22 o] B o, 9ol A9e Ao ARk A Zpekg vl o 19868390 51.5 ug/lel FEFE
Z7F A ES B3 mEolH EAYGA A oA 2008d FARIA 17.7 ug/iz °F 3o HX
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Table 4. Time trend in dietary Pb intake, Pb concentration in ambient air and blood Pb concentration

Year of Pb-D Pb-A** Pb-B* Dietary absorption Air absorption’ Food / (air+Food)
survey (ng/day) (ng/m’) (ng/D) (ng/day) (ng/day) (%)

1986 33.1 (women)™" 51.5(women)*”  2.48

1994 20.5 (women)™'? 44 3(women)'?  1.53

1998 41.9 (men)’
32.4 (women)

3.14(men)
2.43(women)

2000 18.4(women)™" 0.093 37.3(women)'”  1.38

2001 44.6 (men)’ 0.077 3.35(men) 0.58 85.24(men)
34.3 (women)’, 2.57(women) 81.59(women)
2437442 1.83 75.93

2002 0.073 0.55

2003 0.071 0.53

2004 0.075 0.56

2005 46.7 (men)’ 0.057 30.6(man)* 3.50(men) 0.43 89.06(men)
35.6 (women)' 23.1(women)*  2.67(women) 86.13(women)

2006 0.063 0.47

2007 46.9 (men)’ 0.063 23.2(man)*® 3.52(men) 0.47 88.22(men)
32.7 (women)’ 14.7(women)®  2.45(women) 83.90(women)

2008 0.062 25.5(man)* 0.47

17.7(women)?

2009 47.9 (men)’ 0.050 3.59(men) 0.38 90.43(men)

33.6 (women)’ 2.52(women) 86.90(women)

"Estimated dietary Pb intake (the present study), finstrumental dietary Pb intake, *Pb concentration in ambient air, blood Pb
concentration, Dietary absorption per capita per a day was assumed as 7.5%'>*", "Ambient air absorption per capita per a day
was calculated from 15 m®day for respiration of ambient air and 50% for their uptake'>*”
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