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Developing Food List for Risk Assessment of
Contaminants in Korean Foods
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Standard procedure for development of food list was established based on food intake data of 2001 National
Health and Nutrition Survey and 2002 Seasonal Nutrition Survey for Total Diet Study. Foods were sorted in
descending order of mean intake, and 54 items within cumulative percentage of 80 were selected, followed by
selection of 16 additional items with consumption frequency of 10% or higher. Based on higher consumption in
certain seasons, regions, sexes, and age classes, 14 additional items were added. Additional 17 items with
probable high contents of heavy metals or 23 items with probable high pesticide residues were added. Altogether,
101 and 107 individual food items were included for heavy metal and pesticide residue lists, accounting for 84.9
and 83.3% mean energy intakes of Korean population, respectively.
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Table 1. Number of foods necessary to achieve a given weight
percent of the Total Diet (from NHNS and SNS data)

No. of foods" Proportion in total diet

14 50

22 60
35 70

54 80

96 90

140 95

591 100

Y2001 National Health and Nutrition Survey (NHNS) and 2002
Seasonal Nutrition Survey (SNS).

Al A AdRE 54 1650 FEY YA g AE 11IF
3, A|A ] FF FAREo] T0%7H] AFE Foll 2FEA
B 3EE U 84 g VIEEE SR MY 479
] FEETHF] £ oz I AE 17F, AR
ol &2 ZleE Ul AF 2388 72 IR AR
o2 FF5 BAER 1015, IFE] BYFE 1075
o] HF HFOF MAHUKFig. ).

AE A4S st AFHFATF A volEe] g E Tt
TAE]= Microsoft Visual Foxpro 5.0(Microsoft, 1996)9} Excel
(Microsoft® Office Excel 2003y& ©] &3, 215 Hi4
A 2 7F a9 HAE Hd-E SAS program(SAS Version
8.2y ARgEl FAIA s

=%

tEAE M™g 23t 2 20le MEMRY 2M Z
2] Tl dA¥g AEHFP 2AT A, 4 %
AE thA] AFS 10978K] A5t Table 25-E] Table 4

B
g Al AF7)F 23
#AuUlsieh g3 4 w)
e gFate] A% 59 ol 87 (&S, 95y
ghE 9k ArpollAle 3 A&, 2y 2= AL, 69
A 109 elle gAke] A9 3d @)y 239 v o
A A 7RG A, el o 2o} Hhde] A
Age ExtolE Byl A#HFEE B 13-1949A= 59
ol Zete} ghwo] 533 o] dA#ZFe] AiE ANEE =
Huiglem, 200 M= 59 ol g} Fepvt 2=,
30-49A M= HFET7), 50-64M AN M= SFE7E AL 654 ©)
AolMe 7t =] AFEY g B8 4 =Ytk
w2 =1 Q¥ AFHFAY Ao JHE Nxe] wet
Wz g Aeish 7 tuls 21F 1097148 Table 590
Vel A9 59 o] EgE oRE AEe W] ulkE,
g, F0A, £F)UT tHIE A& F2 PIREA o
aH] AERTRE AFSY 2oyt 3 Holrh
AuAle F8 FUAEL Auing, 49 59 o £
AlFo] 2 W), 2, WA, S, d72
£3] gide] FHAR UAE FHEshE AL 2

)
1>
e
i
S
o0
o
1o
b
©
il
i

_,d
5]

2001 Netioral Health and Nutrition Survey (NHNS) and 2002
Seasoral Ntrition Survey (SNS)

Maior foods with
Energy Ratio

Basic list © 84 Foods
(intake Ratio : 835%)

Food list for Heavy Metak

Food list for Pesticide

101 Foods Residue: 107 Foods
(Food intake 85.6%, (Food intake 85.2%,
Energy intake 84.9%) Energy intake 83.3%)

Fig. 1. Flowchart of developing list design.
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Table 2. Top 10 foods for mean daily intake and proportion in total food intake by region
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Nationwide Metroplitan Area
Region rank
Food name Intake (g) % Cumulated %  Food name Intake (g) % Cumulated %
| Rice 214.8 17.7 17.7 Rice 200.3 16.3 16.3
2 Kimchi 81.3 6.7 243 Kimchi 79.4 6.5 22.7
3 Milk 73.8 6.1 304 Milk 722 5.9 28.6
4 Citrus fruit 26.6 22 32.6 Beer 272 2.2 30.8
5 Beer 25.3 21 347 Citrus fruit 252 2.0 32.8
6 Radish 22.3 1.8 36.5 Watermelon 24.9 2.0 349
7 Persimmon 21.8 1.8 383 Beef 22.9 1.9 36.7
8 Watermelon 214 1.8 40.0 Radish 22.4 1.8 38.6
9 Beef 212 1.7 41.8 Pear 21.7 1.8 40.3
10 Pork 20.4 1.7 435 Tofu 21.6 1.8 42.1
City Area Rural Area
Region rank
Food name Intake (g) % Cumulated %  Food name Intake (g) % Cumulated %
1 Rice 214.8 18.1 18.1 Rice 256.3 20.6 20.6
2 Milk 83.4 7.0 25.1 Kimchi 92.4 74 28.0
3 Kimchi 78.1 6.6 317 Milk 59.6 4.8 328
4 Citrus fruit 30.3 2.6 343 Persimmon 30.3 24 353
5 Beer 233 2.0 36.2 Soju 251 2.0 373
6 Radish 224 1.9 38.1 Beer 23.4 1.9 39.2
7 Beef 21.3 1.8 39.9 Watermelon 22.7 1.8 41.0
8 Pork 20.8 1.8 417 Citrus fruit 22.5 1.8 428
9 Egg 20.5 1.7 43.4 Radish 213 1.7 44.5
10 Potato 19.5 1.6 45.0 Potato 204 1.6 46.2
Table 3. Top 10 foods for mean daily intake and proportion in total food intake by sex
Male Female
Sex rank
Food name Intake (g) % Cumulated %  Food name Intake (g) % Cumulated %
1 Rice 239.3 18.0 18.0 Rice 192.8 17.3 17.3
2 Kimchi 90.2 6.8 24.8 Kimchi 73.3 6.6 23.9
3 Milk 81.9 6.2 30.9 Milk 66.7 6.0 29.8
4 Beer 37.0 2.8 337 Citrus fruit 29.82.7 325
5 Soju 321 24 36.1 Persimmon 26.2 24 34.9
6 Beef 26.1 2.0 38.1 Watermelon 223 2.0 36.9
7 Pork 24.8 1.9 399 Apple 21.6 1.9 38.8
8 Radish 245 1.8 41.8 Radish 20.3 1.8 40.6
9 Citrus fruit 23.1 1.7 435 Potato 20.0 1.8 424
10 Tofu 23.0 1.7 452 Pear 19.8 1.8 442
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Table 4. Top 10 foods for mean daily intake and proportion in total food intake by age

1-2 3-6
Age (year) Intake cumulated Intake cumulated
rank Food name (g/peroson/day) % (%) Food name (g/peroson/day) %) (%)
1 Milk 238.4 29.2 292 Milk 183.6 19.7 19.7
2 Rice 82.3 10.1 39.2 Rice 138.3 14.8 34.5
3 Soybean milk 69.0 8.4 47.7 Citrus fruit 322 34 379
4 Yoghurt 312 3.8 51.5 Kimchi 26.6 2.9 40.8
5 Infant formula 29.9 3.7 552 Egg 223 24 432
6 Citrus fruit 18.6 23 57.4 Apple 20.5 22 453
7 Egg 14.4 1.8 59.2 Potato 19.9 2.1 47.5
8 Orange juice 14.2 1.7 60.9 Cola 17.5 1.9 493
9 Apple 12.6 1.5 62.5 Yoghurt 16.8 1.8 51.1
10 Watermelon 12.2 1.5 64.0 Pork 15.5 1.7 52.8
7-12 13-19
Age Orear) Intake cumulated Intake cumulated
rank Food name (g/peroson/day) % (%) Food name (g/peroson/day) % (%)
1 Rice 187.4 16.3 16.3 Rice 199.4 16.2 16.2
2 Milk 173.1 15.0 313 Milk 112.1 9.1 253
3 Kimchi 52.3 4.5 35.8 Kimchi 72.7 5.9 312
4 Citrus fruit 333 2.9 38.7 Cola 46.3 38 35.0
S Pork 252 22 40.9 Ramyeon 31.7 2.6 375
6 Egg 24.6 2.1 43.0 Citrus fruit 30.8 2.5 40.0
7 Watermelon 24.1 2.1 45.1 Pork 28.1 23 42.3
8 Cola 24.0 2.1 47.2 Egg 25.2 2.0 44 4
9 Potato 19.5 1.7 48.9 Chicken 22.9 1.9 46.2
10 Bee 19.3 1.7 50.5 Potato 21.3 1.7 48.0
20-29 30-49
Age brear) Intake cumulated Intake cumulated
rank Food name (g/peroson/day) Yo (%) Food name (g/peroson/day) % (%)
1 Rice 199.3 154 15.4 Rice 233.5 17.4 17.4
2 Kimchi 81.5 6.3 217 Kimchi 100.1 7.4 24.8
3 Beer 52.1 4.0 257 Beer 475 35 28.3
4 Milk 50.0 39 29.6 Milk 35.1 2.6 30.9
5 Cola 37.2 2.9 324 Citrus fruit 279 2.1 33.0
6 Citrus fruit 28.8 22 34.7 Soju 27.2 2.0 35.0
7 Egg 26.1 2.0 36.7 Beef 27.0 2.0 37.0
8 Radish 25.8 2.0 38.7 Watermelon 26.0 1.9 39.0
9 Pork 24.8 1.9 40.6 Radish 259 1.9 40.9
10 Beef 24.1 1.9 424 Tofu 25.7 1.9 42.8
50-64 65>
Age Lrean) Intake cumulated Intake cumulated
rank Food name (g/peroson/day) % (%) Food name (g/peroson/day) % (%)
1 Rice 254.5 20.6 20.6 Rice 2483 24.8 24.8
2 Kimchi 100.4 8.1 28.7 Kimchi 87.6 8.7 335
3 Persimmon 36.2 2.9 31.7 Persimmon 29.0 2.9 364
4 Milk 31.6 2.6 342 Milk 27.0 2.7 39.1
5 Soju 31.1 2.5 36.8 Radish 21.3 2.1 412
6 Radish 24.6 2.0 38.7 Potato 20.9 2.1 433
7 Apple 235 1.9 40.7 Soju 17.9 1.8 45.1
8 Potato 22.5 1.8 42.5 Watermelon 17.1 1.7 46.8
9 Pear 224 1.8 443 Pear 16.2 1.6 48.4
10 Watermelon 22.0 1.8 46.1 Apple 159 1.6 50.0
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Table 5. Top 10 foods most frequently consumed with proportion Table 6. Top 10 foods for mean daily energy intake
of people consumed Intake (kcal/ o cumulated
Rank Food name % Rank Food name person/day) % (%)
1 Rice 97.3 1 Rice 786.1 42.0 42.0
2 Garlic 90.4 2 Ramyeon 56.7 3.0 45.1
3 Welsh onion 85.8 3 Pork 49.3 2.6 47.7
4 Kimchi 84.6 4 Milk 44.5 24 50.1
5 Salt 78.5 5 Beef 41.5 22 523
6 Sugar 68.5 6 Pork belly 36.7 2.0 543
7 Sesame oil 64.0 7 Egg 321 1.7 56.0
8 Powedered red pepper 61.8 8 Noddles 313 1.7 57.7
9 Soy sauce 60.2 9 Soybean oil 30.2 1.6 59.3
10 Onion 57.5 10 Sugar 272 1.5 60.7
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Table 7. Food list for risk assessment of contaminants in Korean foods

Factor Food list
Rice, Kimchi, Milk, Citrus fruit, Beer, Radish, Persimmon, Watermelon, Beef, Pork, Potato, Tofu, Apple, Egg,
Pear, Cola, Onion, Bean sprout, Chicken, Ramyeon, Pork belly, Welsh onion, Pumpkin, Beef feet soup, Radish
Amount of intake kimchi, Korean cabbage, Grape, Cucumber, Melon field, Orange juice, Spinach, Yoghurt, Green tea beverage,
(54 foods) Soybean paste, Sugar, Young radish Kimchi, Noddles, Tomato, Watery kimchi made of radish sliced squarely,
Cider, Fish cake, Garlic, Soybean milk, Ice cream, Squid, Rice cake, Coffee beverage instant, Wheat flour, Car-
rot, Red pepper paste, Barley, Pepper, Pickled radishes, Lettus
Frequency of intake Soy sauce, Cabbage, Glutinous rice, Soybean, Anchovy, Salt, Starch vermicelli, Short-necked clam, Sesame
(16 foods) leaf, Coffee mix, Powdered red pepper, Korean soy sauce, Starch syrup, Dried laver, Dried sea mustard, Vinegar
1-2 Snack, Infant formula (2 foods)
A 7-12 Carbonated beverage, Ham, Sausage (3 foods)
ge -
(8 foods) 13-19 Hamburge':r(l food)
50-64 Makgeolli (1 food)
65<= Radish leaves (1 food)
Season (3 foods) Strawberry, Orange, Banana
Energy (3 foods) Soybean oil, Coffee creamer, Sesame oil
Heavy metal (17 foods) Pesticide Residue (23 foods)

Mackerel, Alaska pollack, Croaker, Hairtail, Canned tuna, Crab, Flat-
fish, Shrimp, Dried croaker, Spanish mackerel, Common octopus,
Mackerel pike, Tuna, Loach, Eel, Dried squid, Oyster

Peach, Bracken, Leek, Korean plum, Agaric mushroom, Brwon rice,
Mallow, Chwi na mul, Dropwort, Welsh onion, Kimchi, Egg plant,
Cucumber kimchi, Crown daisy, Spinach beet, Melon, Butterbur,
Green pepper, Mushroom, Kiwi, Young radish, Radish sprouts, Cham
na mul, Parsley
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Table 8. Final food list with mean intake and corresponding target contaminants

Intake Energy intake Target contaminants
No Food name g/person/day % kcal/person/day % Heavy meatal Pest.1c1de
residue
1 Rice 214.8 17.7 786.1 420 v
2 Kimchi 81.3 6.7 14.3 0.8 v v
3 Milk 73.8 6.1 445 24 v v
4 Citrus fruit 26.6 22 10.4 0.6 v v
5 Beer 253 2.1 9.4 0.5 v v
6 Radish 22.3 1.8 39 0.2 v v
7 Persimmon 21.8 1.8 10.2 0.5 v v
8 WaterMelon 21.4 1.8 6.6 04 v v
9 Beef 21.2 1.7 415 22 v v
10 Pork 20.3 1.7 49.3 2.6 % v
i1 Potato 20.1 1.7 133 0.7 v v
12 Tofu 19.9 1.6 16.0 0.9 v v
13 Apple 19.5 1.6 10.9 0.6 v v
14 Egg 19.2 1.6 32.1 1.7 v v
15 Pear 18.7 1.5 7.3 0.4 v v
16 Cola 174 1.4 7.0 0.4 v v
17 Onion 16.7 1.4 5.7 0.3 v v
18 Bean sprouts 152 1.3 5.0 0.3 v v
19 Chicken 14.4 1.2 19.5 1.0 v v
20 Ramyeon 14.1 12 56.7 3.0 v v
21 Pork, belly 11.1 0.9 36.7 2.0 v v
22 Welsh onion 10.8 0.9 2.6 0.1 v v
23 Pumpkin 10.4 0.9 2.5 0.1 v v
24 Beef feet soup 9.8 0.8 1.6 0.1 v v
25 Sliced radish kimchi 9.6 0.8 32 02 v v
26 Koran cabbage 9.0 0.7 1.1 0.1 v v
27 Grape 8.9 0.7 5.2 0.3 v v
28 Cucumber 8.6 0.7 1.0 0.1 v v
29 Melon field 8.4 0.7 2.6 0.1 v v
30 Orange juice 8.2 0.7 34 0.2 v v
31 Spinach 8.0 0.7 2.0 0.1 v v
32 Yoghurt 8.0 0.7 5.2 0.3 v v
33 Green tea beverage 8.0 0.7 0.1 0.0 v v
34 Soybean paste 7.6 0.6 124 0.7 v v
35 Sugar 7.0 0.6 27.2 1.5 v v
36 Young radish kimchi 6.6 0.5 1.5 0.1 v v
37 Noddles 6.5 0.5 22.7 12 v v
38 Tomato 0.5 0.5 1.1 0.1 v v
Watery kimchi made of
39 radis;ysliced squarely 6.3 0.5 0.5 0.0 v v
40 Cider 5.9 0.5 24 0.1 v V
41 Fish cake 5.7 0.5 7.3 0.4 v v
42 Garlic 5.6 0.5 6.7 04 v v
43 Soybean milk 5.4 04 3.0 02 v %
44 Ice cream 54 04 10.6 0.6 v v
45 Squid 5.3 0.4 5.2 03 v v
46 Rice cake 5.1 04 12.1 0.6 v v
47 Coffee beverage instant 4.9 04 04 0.0 v v
48 Wheat flour 4.6 0.4 16.8 0.9 v v
49 Carrot 4.6 0.4 1.6 0.1 v v
50 Red pepper paste 4.6 0.4 8.8 0.5 % v
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Table 8. Continued

Intake Energy intake Target contaminants

No Food name g/person/day % kcal/person/day % Heavy meatal Pesticide
residue

51 Barley 45 04 16.0 0.9 v %
52 Pepper 4.5 0.4 0.9 0.0 v v
53 Pickled radishes 4.5 04 1.9 0.1 v v
54 Lettus 44 0.4 0.8 0.0 v %
55 Soy sauce 44 0.4 2.3 0.1 v v
56 Strawberry 43 0.4 0.9 0.0 % v
57 Radish leaves 4.2 0.3 1.3 0.1 v %
58 Mackerel 4.1 0.3 7.7 04 v
59 Alaska pollack 4.1 0.3 3.2 0.2 v
60 Makgeolli 4.1 0.3 19 0.1 v v
61 Cabbage 4.0 0.3 0.8 0.0 v %
62 Glutinous rice 3.7 0.3 13.7 0.7 v v
63 Carbonated beverage 3.5 0.3 1.6 0.1 v v
64 Soybean oil 3.4 0.3 30.2 1.6 v v
65 Coffee creamer 33 0.3 17.8 0.9 v v
66 Hamburger 32 0.3 7.6 0.4 v v
67 Snack 32 0.3 16.3 0.9 v v
68 Orange 32 0.3 14 0.1 v v
69 Soybean 2.8 0.2 10.6 0.6 v v
70 Peach 27 0.2 1.0 0.1 v
71 Anchovy 2.7 0.2 7.4 0.4 v v
72 Croaker 2.7 0.2 2.5 0.1 v
73 Bracken 2.6 0.2 0.5 0.0 v
74 Banana 2.6 0.2 2.1 0.1 v v
75 Ham 2.6 0.2 3.4 02 v v
76 Salt 2.5 0.2 0.0 0.0 v v
77 Hairtail 24 0.2 3.7 02 v
78 Starch vermicelli 2.2 0.2 7.6 04 v %
79 Short-necked clam 2.0 0.2 14 0.1 v
80 Sesame leaf 1.9 0.2 0.8 0.0 v
81 Canned tuna 1.9 02 5.0 0.3 v
82 Coffee mix 1.9 0.2 6.6 04 % v
83 Leek 1.7 0.1 03 0.0 v
84 Sesame oil 1.7 0.1 14.9 0.8 % v
85 Korean plum 1.6 0.1 0.5 0.0 v
86 Powdered red pepper 1.6 0.1 4.1 02 v v
87 Agaric mushroom 1.5 0.1 0.4 0.0 v
88 Crab 1.5 0.1 1.1 0.1 v
89 Korean soy sauce 1.5 0.1 0.8 0.0 v v
90 Brwon rice i4 0.1 4.7 02 v
91 Mallow 1.3 0.1 0.3 0.0 v
92 Chwi na mul 1.3 0.1 04 0.0 v
93 Mollasces 1.2 0.1 3.5 0.2 v v
94 Dropwort 1.2 0.1 02 0.0 v
95 Flatfish 1.2 0.1 1.2 0.1 v
96 Shrimp 1.2 0.1 1.3 0.1 v
97 Welsh onion kimchi 1.1 0.1 0.5 0.0 %
98 Sausage 1.1 0.1 3.1 0.2 v v
99 Dried croaker 1.1 0.1 3.8 0.2 v
100 Spanish mackerel 1.0 0.1 14 0.1 v
101 Dried laver 1.0 0.1 2.7 0.1 v
102 Infant formula 1.0 0.1 4.8 03 %




668 =4 E 288 2] A 37 A A 4 5 (2005)

Table 8. Continued

Intake Energy intake Target contaminants

No Food name g/person/day % kcal/person/day % Heavy meatal PeSt.ICIde
residue

103 Egg plant 0.9 0.1 0.2 0.0 v
104 Cucumber kimchi 0.9 0.1 0.2 0.0 v
105 Common octopus 0.9 0.1 0.5 0.0 v
106 Mackerel pike 0.8 0.1 1.4 0.1 v
107 Tuna 0.8 0.1 1.0 0.1 v
108 Dried sea mustard 0.8 0.1 1.8 0.1 v v
109 Crown daisy 0.7 0.1 0.1 0.0 v
110 Loach 0.7 0.1 0.7 0.0 v
111 Eel 0.7 0.1 1.5 0.1 v
112 Dried squid 0.7 0.1 2.3 0.1 v
113 Vinegar 0.7 0.1 0.2 0.0 v v
114 Spinach beet 0.5 0.0 0.1 0.0 v
115 Melon 0.5 0.0 0.2 0.0 v
116 Oyster 0.5 0.0 0.4 0.0 v
117 Butterbur 0.3 0.0 0.1 0.0 v
118 Green pepper 0.3 0.0 0.1 0.0 v
119 Mushroom 03 0.0 0.1 0.0 v
120 Kiwi 0.3 0.0 0.1 0.0 v
121 Young radish 0.2 0.0 0.0 0.0 v
122 Radish sprouts 0.0 0.0 0.0 0.0 v
123 Cham na mul 0.0 0.0 0.0 0.0 v
124 Parsley 0.0 0.0 0.0 0.0 v

Table 9. Sum of mean intakes of selected foods in each food group compared to the national mean

2001 National Health and

Nutrition Survey (NHNS) and List for heavy List for pesticide
Food 2002 Seasonal Nutrition metal analysis residue analysis
group Food name Survey (SNS)
Average No. of Sum of No. of Sum of No. of
intake (g) Foods mean intake (g) foods mean intake (g) foods
1 Grains and Cereals 305.9 59 259.7 9 261.1 10
2 Potatoes and Starch 28.2 10 223 2 223 2
3 Sugars and Sweet 9.2 10 8.2 2 8.2 2
4 Pulses 30 15 28.1 3 28.1 3
5 Nuts and Seeds 3.3 14 - - - -
6 Vegetables 276 113 245 21 258 37
7 Mushrooms 3.6 14 - - 1.8 2
8 Fruits 153.8 61 143.6 11 148.7 15
9 Meats and Poultry 89.5 23 80.5 7 80.5 7
10 Eggs 19.5 4 19.2 1 192 1
11 Fishes and shellfishes 51 124 42 21 15.7 4
12 Seaweeds 7.4 14 1.8 2 1.8 2
13 Milks and Dairy products 91.1 12 88.2 4 88.2 4
14 Oils and Fats 8.8 14 8.4 3 8.4 3
15 Beverages 103.4 47 71 8 71 8
16 Seasonings 29.5 33 229 7 229 7
17 Prepared foods 4.5 16 - - - -
18 Others 0.6 8 - - - -
Total 1,215.3 591 1,040.9 101 1,035.9 107
Al AR = A 84% 1014622 HA HAF 12153 g9 83.5% TFoIUL
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AZozHE e AR AT 2 Yall= HrhE g hEAEF A4 669
Table 10. Contribute of each food list to total diet
No. of Average intake Average energy intake
. 0.0
Food list foods g/person % of kcal/person % of total
/day total diet /day energy intake
2001 National Health and Nutrition Survey (NHNS) and
2002 Seasonal Nutrition Survey (SNS) 91 12153 100.0 1.869.9 100.0
Basic list 84 1,014.6 83.5 1,541.5 824
Food list for heavy metal 101 1,040.9 85.6 1,586.9 84.9
Food list for pesticide residue 107 1,035.9 85.2 1,558.0 83.3
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