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ABSTRACT

Objectives: This study was conducted to estimate the dietary iodine intake of Koreans by a Total
Diet Study (TDS) which provides ‘closer-to-real’ estimates of exposure to hazardous materials and
nutrients through an analysis of table-ready (cooked) samples of foods.

Methods: Dietary intake data from 2013-2017 Korea National Health and Nutrition Examination
Survey (KNHANES) was used to select representative foods (RFs) for iodine analysis. A total of
115 RFs were selected and 158 ‘RF x cooking method-combination’ pairs were derived by pairing
each RF to corresponding cooking method(s) used more frequently. RFs were collected from 9
mega-markets in 9 metropolitan cities nationwide and mixed into composites prior to cooking
preparation to a ‘table ready’ state for iodine analysis by inductively coupled plasma mass
spectrometry. lodine intake of Koreans was estimated based on the food intake data of the 2016-
2018 KNHANES.

Results: High iodine content was detected in seaweeds such as sea mustard and kelp. The mean
iodine intake/capita/day was 418.4 ng and the median value was 129.0 pg. Seaweeds contributed
to 77.4% of the total iodine intake and the contribution by food item was as follows: sea mustard
(44.0%), kelp (20.4%), laver (13.1%), milk (3.9%), egg (3.5%). Compared to the Dietary
Reference Intakes for Koreans 2020, the proportion of people with iodine intake exceeding the
tolerable upper intake level or below the estimated average requirement was high in the
physiologically vulnerable groups (infants, children, pregnant women, and lactating women).

Conclusions: The results, drawn from a TDS, are regarded closer to real estimates for iodine
intake of Koreans compared with values in existing literature, which were based on a very limited
variety of foods. On the other hand, it seems necessary to seek out solutions for the problematic
iodine intake among physiologically vulnerable groups through in-depth analyses on food intake
data collected with significant scale & quality.
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Table 1. Proportion of foods containing iodine in each food group
Food group No. of food Ecoaln?;i?ir?g
evaluated iodine (%)
Grains and cereals 14 11 ( 79%)
Tubers 2 1( 50%)
Sugars and sweets 1
Beans and legumes 1 1 (100%)
Seeds and nuts 2 1( 50%)
Vegetables 26 13 ( 50%)
Mushrooms 3 -
Fruits 10 4( 40%)
Meat and meat products 8 7 ( 88%)
Egg and egg products 1 1 (100%)
Fishes and shellfishes 12 12 (100%)
Seaweeds 3 3 (100%)
Milk and dairy products 6 6 (100%)
Oils and fats 1
Beverages and alcohalic drinks 14 1( 7%)
Seasoning 10 7( 70%)
Processed/cooked products 1 1 (100%)
Total 115 69 ( 60%)

Table 2. lodine concentration according to foods and cooking methods

Terfiary food Food name

lodine concentration

Food group code at tertiary level Cooking method (mga/k)
Seaweeds 12017 Sea tangle, raw Boiled and taken out (use liquid) 266.9
Seaweeds 12033 Sea mustard, dried As isfraw 231.8
Seaweeds 12017 Sea tangle, raw Raw 212.0
Seaweeds 12004 Dried laver Baking 55.7
Seaweeds 12004 Dried laver As isfraw 32.9
Fishes and shellfishes 11550 Mussel Bailing 2.7
Fishes and shellfishes 11550 Mussel Stir-frying 2.5
Seasoning - Red pepper powder Bailing 2.5
Fishes and shellfishes 11163 Anchovy, dried Stir-frying 2.1

Fishes and shellfishes 11594 Shrimp Bailing 2.0
Fishes and shellfishes 11594 Shrimp Stir-frying 1.8
Fishes and shellfishes 11466 Oyster Pan-frying 1.7
Fishes and shellfishes 11170 Alaska pollack Bailing 1.7
Fishes and shellfishes 11491 Litfle nect clom Bailing 1.7
Vegetables 6069 Kimchi, small radish As is/raw 1.4
Seaweeds 11466 Oyster As isfraw 1.2
Seasoning - Red pepper powder Stir-frying 1.2
Fishes and shellfishes 11466 Oyster Bailing 1.0
Fishes and shellfishes 11560 Crab Bailing 0.7
Fishes and shellfishes 11560 Crab As isfraw 0.7
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Table 3. Distribution of estimated daily dietary iodine infakes by age and sex

Characteristics n Mean SPdad g 10" 25" 50" 75m 90" 95"
pg/day

Total 21,147 4165 8.6 15.5 255 58.3 129.0 322.6 1,189.4 11,9124
Sex Male 9,381 431.5 11.0 18.4 28.8 63.0 137.4 351.1 1,285.6 1,972.7

Female 11,766  401.5 10.1 13.2 22,6 54.5 120.7 298.6 1,077.3 1,858.9
Age (years) 1~2 524 3188 24,0 15.3 295 68.2 136.1 322.8 932.9 1,357.2

3~5 851 429.6 225 25.6 44.7 84.1 171.4 4761 1,299.8 1,737.4

6~11 1,613 376.1 20.5 24.7 36.5 76.1 138.2 372.1 1,054.4  1,658.1

12~18 1,406 3865 27.0 13.8 25.8 54.7 119.2 285.4 1,124.1  1,860.6

19~64 12,306  417.1 10.1 17.8 27.6 60.8 132.9 319.6 1,1425 1,911.0

>65 4,447 4548 19.5 8.3 14.5 36.2 97.2 304.0 1,309.7 2,355.9
Table 4. Conftribution of each food group to daily iodine intake

Sex Age (years)
Food group Total
Male Female 1~2 3~5 6~11 12~18 19~64 =65
%

Grains and cereals 1.5 1.5 1.5 1.1 1.3 1.9 2.3 1.6 0.8
Tubers 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.1
Sugars and sweets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Beans and legumes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Seeds and nuts 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Vegetables 3.9 3.9 3.8 0.6 0.9 1.9 2.2 4.2 4.4
Mushrooms 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
Fruits 1.3 1.0 1.5 0.5 0.6 0.8 0.7 1.3 2.0
Meat and meat products 0.4 0.4 0.3 0.1 0.2 0.4 0.6 0.4 0.1
Egg and egg products 3.5 3.8 3.1 3.6 3.6 4.3 4.0 3.7 1.9
Fishes and shellfishes 4.6 5.1 4.0 2.2 2.1 2.6 3.4 52 3.6
Seaweeds 77.3 76.4 78.3 75.8 78.5 74.8 75.9 76.4 83.0
Milk and dairy products 52 5.1 5.3 15.2 11.8 11.5 8.6 45 2.6
Qils and fats 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Beverages and alcoholic drinks 0.3 0.4 0.2 0.0 0.0 0.0 0.0 0.4 0.3
Seasoning 1.0 1.1 0.8 0.1 0.2 0.5 1.0 1.1 0.6
Processed/cooked products 1.1 1.2 1.0 0.7 0.7 1.2 1.3 1.2 0.5

Others 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
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Table 5. Distribution of estimated daily dietary iodine intakes in pregnant and breast-feeding women
Standard

Group n Mean Eror 5" 10" 25M 50" 75M oQ" 95"
pg/day

Pregnant women 89 312.2 48.8 22.1 48.7 82.6 145.8 249.9 696.4 1.184.2

Lactating women 103 452.9 104.4 17.7 24.5 60.2 120.8 245.9 1,224.9  2,533.7

below EAR  m Adequate Level (EAR ~ UL) ®above UL

100%

77 3.6
26.1
47.2
57.6
56.1
50%
55.5
69.9
i 51.7 i 49.9
39.0 36.2 41.2 41.3 38.9
3 ‘ 26.3
18.3 17.3
0% i i
Total Pregnant Lactating ° Male Female : 01~02 03~05 06~11 12~18 19~64 =65
o Women Sex Age(years)
Fig. 3. The Proportion of subjects with iodine intake below EAR", adequate level (EAR~UL?) and above UL
1) Estimated average requirement
2) Tolerable upper intake level
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