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ABSTRACT

Purpose: The purpose of this study was to develop a mercury database for food commonly consumed by Koreans,
Methods: Target foods for a mercury database were selected from dietary survey data of the 2007—2009 Korean National
Health and Nutrition Examination Survey (KNHANES), Data for mercury contents of foods were collected through literature
review, Among 702 food items reported by 24 hr dietary recall method, the contents of mercury for 300 food items were
selected with systematic evaluation from the literature, which provided analytical values, and those of 56 food items were
imputed by using a conversion factor. Results: The mercury database developed in this study covered 50.7% of all kinds of
consumed foods and 95.1% of total amount of food intake reported by 2007-2009 KNHANES. In the database, the geometric
mean of mercury contents in food items was the highest in the fishes and shellfishes group (41.13 ug/kg, n = 101) followed
by mushrooms (18.93 pug/kg, n = 12) and seaweeds (5.92 ug/kg, n = 14), and the lowest in the meats group (0.15 ug/kg, n
= 17). Conclusion: The developed mercury database can be used to estimate the dietary mercury exposure of Korean
people, and the method for development of a mercury database would be helpful to researchers in development of a new

database for other food borne hazardous substances,
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Selection of target food item

— 702 food items consumed by Korean
based 2007-2009 KNHANES were selected

l

Collection of the mercury content of the food item
through literature review

— Literatures from TDS, monitoring report,
and research were reviewed

Among the 1864 articles and reports from KISS, Google Scholar and

R&D systems of Ministry of Food and Drug Safety, 6

articles and

reports were included for literature review

Evaluation for data quality and select mercury
contents (300 foods)

— Evaluation was based on the USDA’s data
quality evaluation system

l — 36 articles and reports included for database construction

Imputation of data value (56 foods)

— Substitute missing value using conversion
factor (if possible)

|

Construction of database

— Develop database format and complete it

|

Evaluation of database coverage

— Calculate coverage of the database by food
group using 2007-2009 KNHANES intake
data

Fig. 1. Overall flow of developing mercury database.
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Table 1. Example of data description for mercury database of commonly consumed foods among Koreans

Food Mercury Analytical  LODY N.D.?  Detection No.of . . Data Data
Food group code Food name (mg/kg) method (mg/kg) treatment rate (%) sample Sb Median Min Max Reference evaluation® source®
Grains 01010  Wheatflour 00012 MUY 40001 N/A N/A 1o Sampleswereanalyzedasawhole o i1 221 1
analyzer after homogenization treatment.
Potatoes& )55 Konjac 00004 MerCUY N/A 100 10 N/A  N/A 00002 00013 Kimetel? 201 3
starch analyzer
Y M
sugars 03037 eot 00008 'UY 00001 N/A N/A 20 00004 N/A  ND 00023 Chungetal?®  1.0-1 3
(crude maltose) analyzer
Legumes oqop1  Soybeancurd, - p  Mercury N/A 100 37 N/A  N/A 00001 00010 KmeteP*  2-0-1 3
fried analyzer
Seeds&nuts 05011  Perilaseeds 00009 MUY 4 0006 N/A N/A 19~ Sampleswereanalyzed asawhole Kim. 220 1
analyzer after homogenization treatment.
Mercury . 26
Vegetables 06030 Red pepper 0.001 analyzer N/A N/A 100 10 N/A N/A 0.0003 0.001 Kim et al. 1-0-1 3
M .
Mushrooms 07003 Oyster 0.002 eCUY 5000005  N/A 100 74 0.002 0001 00004 0.010 Kim.18 221 2
mushroom analyzer
Fruits 08143 Kiwi fruit 00008 MUY 4 6006 N/A N/A 19~ Sampleswere analyzed asawhole Kim.® 220 1
analyzer after homogenization treatment.
Meats 09063 Chicken, 00005 MECUY 0000088 N/A N/A 40 0001 N/A  ND 0006 Lee.!® 221 2
edible viscera analyzer
Eggs 10005  Hen'segg 00007  MeCUY 4 0001 N/A N/A 12 Samples were analyzed asawhole o 14 221 1
analyzer after homogenization treatment.
Fishes & 11582 common 00428  MECUY h00002 /A 100 48 00253 00378 00113 01418  KmZ2 1521 2
shellfishes octopus analyzer
Seaweeds 12035 Scamustard, g MerCUY - g000017 /A 100 12 0007 N/A 0003 0025 Jooetal? 221 2
dried analyzer
Mik&dary 5010 Milk 000015 MeCUY 4001 N/A N/A 1p  Sampleswereanayzedasawhole o 221 1
products analyzer after homogenization treatment.
Oils 14028 Soybeanol 0000196 MUY 40001 N/A N/A 12 Samples were analyzed asawhole o 14 221 1
analyzer after homogenization treatment.
Beverages& g FrUtteapre- ., Mercury 4 g N/A N/A 20 00004 N/A ND 0002 Chungetal?® 1-1-1 3
alcohols served with sugar analyzer
Seasonings 16027  Cooking wine 0.0003 ;Ani:;l;g 0.000002 N/A 100 6 N/A N/A 0.0001 0.0005 Noetal?® 2-2-1 3
Prepared Mercury Samples were analyzed as a whole 14
17013 Mandu 0.0005 0.0001 N/A N/A 12 e Choi. 2-2-1 1
foods analyzer after homogenization treatment.
) Mercury 20
Others 18031 Ginseng 0.0025 analyzer 0.0001 N/A 100 10 N/A N/A 0.0020 0.0040 Hu et al. 1-1-1 3

1) LOD; limit of detection ~ 2) ND; Not-detected
Study (TDS) report, 2: Monitoring report, 3: Research papers in journal, 4: other sources

3) Scoring on a scale of 0-0-0 to 2-2-1 according to sampling plan, analytical quality control, and number of samples

4) 1: Total Diet
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Table 2. Literature sources for mercury content of commonly con-
sumed foods among Koreans

) No. of food Percentage
Categories  Reference source 9

items (%)
TDSY 170 24.2
Literature Monitoring? 28 4.0
review Research paper® 101 14.4
others? 1 0.1
Imputation 56 8.0
Missing 346 49.3
Total 702 100.0

1)ref:6,14-17 2)ref:18-23 3)ref:24-47 4)ref:48
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Table 3. Characteristics of mercury database construction by food groups
Value sources? Literature sources® No. of analyzed samples Data evalua-
Food group Raw Imputed DS?  Monitoring Research  Other  Perfood inliteratures  tion score?
data data report report papers  sources (Mean +3D) (Mean +3D)

Grains 30(81.1) 7(189) 28(933)  0(0.0) 267  0(0.0) 15.6+6.3 4408
Potatoes & starch 6(857) 1(143) 5(833) 0(00) 1(167) 0(0.0) 122467 40+09
Sugars 6(857) 1(143) 3(500) 0(0.0) 3(50.0) 0(0.0) 19.3+20.7 40+09
Legumes 9(529) 8(47.1) 4(444) 1(1l1)  4(444) 0(0.0) 45.4+47.6 39410
Seeds&nuts 2(667) 1(333) 2(1000) 0(0.0)  0(00)  0(0.0) 155+4.9 45407
Vegetables 47(@855) 8(145) 33(702) 1(21) 13(27.7) 0(0.0) 14.9+116 4111
Mushrooms 10(833) 2(167)  0(0.0) 10(100.0) 0(00)  0(0.0) 36.3+256 50+0.0
Fruits 16(80.0)  4(20.0) 16(100.0)  0(0.0) 0(00)  0(0.0) 12.8+56 43+10
Meats 17(100.0) 0(0.0)  8(47.1) 9(529) 0(00)  0(0.0) 22.4+27.0 48+06
Eggs 2(100.0) 0(00) 2(100.0)  0(0.0) 0(00)  0(0.0) 65+7.8 35+2.1
Fishes & shellfishes 87(86.1) 14(13.9) 20(23.0) 6(69)  60(69.0) 1(L1) 14.1+128 41%12
Seaweeds 9(643) 5(357) 4(444) 0(00) 5(556) 0(0.0) 15.2+12.0 42+10
Milk & dairy products ~ 6(100.0)  0(0.0)  6(100.0)  0(0.0) 0(00)  0(0.0) 10.2+45 47+08
Oils 5(100.0) 0(0.0) 5(100.0)  0(0.0) 0(00)  0(0.0) 148+38 46+05
Beverages & alcohols  23(95.8)  1(42)  17(73.9) 0(00) 6 (261) 0(0.0) 21.0+27.2 44+09
Seasonings 16(80.0) 4(20.0) 14(87.5) 0(0.0)  2(125)  0(0.0) 11.3+38 45+1.0
Prepared foods 3(1000) 0(0.0) 3(100.0) 0(0.0)  0(00)  0(0.0) 10.7+9.1 3.7+15
Others 6(1000) 0(0.0) 0(00) 1(167) 5(833)  0(0.0) 9.3+16 3.2+10

Total 300(843) 56(15.7) 170(56.7) 28(9.3) 101(33.7) 1(0.3) 168+17.7 42+10

1)N (%) 2)TDS; Total Diet Study 3) Scoresranged from0to5
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Table 4. Coverage and contents of mercury database by food groups

Number of food

Amount of food consumed

Mercury content (ug/kg)

Food group No. of No.of  Cover- Wt. of food Wt. of food Cover- Geomean? + GSD?
food . food age consumed included age (Min, Max)
consumed included (%) (g/day/person) (g/day/person) (%)

Grains 67 37 55.2 284.4 269.6 94.8 0.92 £0.44 (0.00, 8.00)
Potatoes & starch 13 7 53.8 34.3 32.8 95.8 0.72 +£0.22 (0.40, 1.26)
Sugars 15 7 46.7 6.6 5.3 79.1 0.52 £0.27 (0.25, 1.45)
Legumes 23 17 73.9 346 33.8 97.7 0.75+0.99 (0.00, 20.13)
Seeds and nuts 17 3 17.6 25 0.8 318 0.74 £0.12 (0.65, 0.95)
Vegetables 143 55 38.5 272.7 255.2 93.6 1.11+0.78 (0.00, 15.58)
Mushrooms 14 12 85.7 3.8 3.8 99.9 18.93 £16.60 (2.00, 246.74)
Fruits 67 20 29.9 169.2 161.5 95.4 0.64 £0.29 (0.00, 2.56)
Meats 28 17 60.7 71.2 69.4 97.5 0.15+0.25(0.00, 2.04)
Eggs 4 2 50.0 21.0 20.9 99.9 0.82 £0.16 (0.67, 1.00)
Fishes & shellfishes 138 101 73.2 45.0 43.0 95.5 41.13+23.11(0.00, 781.14)
Seaweeds 24 14 58.3 5.4 4.1 77.1 5.92 +5.04 (0.00, 30.00)
Milk & dairy products 13 6 46.2 98.0 96.0 98.0 0.17 £0.11 (0.03, 0.45)
Oils 17 5 29.4 6.5 5.9 91.4 0.52 £0.09 (0.20, 0.89)
Beverages & alcohols 44 24 54.5 126.3 123.3 97.7 0.28 £0.17 (0.00, 86.05)
Seasonings 41 20 48.8 28.0 25.4 90.9 0.77 £0.87 (0.00, 12.00)
Prepared foods 14 3 21.4 5.6 4.6 81.3 0.52+£0.52 (0.00, 0.52)
Others 20 6 30.0 0.4 0.2 62.7 5.12+3.27 (1.10, 13.00)

Total 702 356 50.7 1215.4 1155.7 95.1 2.85+1.70 (0.00, 781.14)

1) Geomean; Geometric mean
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