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ABSTRACT

" This study was conducted for two purposes : (1) to develop a database for zinc levels in
commonly used Korean food items ; and (2) to calculate the zinc intake of Korean adults living
in a rural area. The currently used Korean food composition table was supplemented in term
sof zinc content using several methods : (1) analyzing 98 Korean food items frequenty
consumed by Korean adults living in rural area; (2) adapting values from U.S. Minnesota
University food composition database for 337 items and from Japanese food composition table
for 71 items ; and (3) imputing values from similar foods for 282 items. A new zinc nutrient
database was constructed including zinc contents of 1,195 food items. Zinc intake of rural
Korean adults was estimated by a 24-hour recall method from 2,037 adults over 30 years of
age in Yeonchon-gun, Kyunggi province of Korea. Mean daily zinc intake of all subjects was 6.
Img and mean intake level of males(7.0mg/day, 46.8% of RDA) was significantly higher than
females(5.2mg,/day, 43.0% of RDA). Subjects in their 40's had the highest zinc intake while
those over 70 years of age consumed the least amount of zinc. The food group that contri-
buted most to the dietary zinc intake of subjects was cereals and grain products supplying 38%
of total zinc intake. The next most important group for zinc intake was the meat, poultry, and
product group supplying 26% of total intake. This group was followed by fishes and shellfishes,
legumes and their products, and vegetables. For individual food items, rice contributed most,
supplying 27% of total zinc intake followed by beef{10%) and pork(9%). Altogether, plant foods
supplied 68% of zinc intake suggesting that the bioavailability of dietary zinc is low. In conclu-
sion, these results show that the zinc intake of rural Korean adults is low and that sources of
dietary zinc are mainly plant foods, suggesting low bioavailability. Further studies are needed to
determine zinc intake and status of Korean population. The zinc database developed in this
study will be very valuable for such studies. (Korean J Nutrition 31(8) : 1324~1337, 1998)
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Table 1. Content of zinc in foods analyzed by ICP-AES

Korean Zinc
food Food name content
code {mg/100g)
1021  Barley, Barley, Rolled barley 1.23
1026  Barley, Naked barley, Milled 0.73
1028  Sorghum, Milled grain 0.68
1043  Rice, Paddy Rice, Well-milled rice, 0.87
Japonica type
1049 Rice, Paddy rice, Cooked-rice, Well-milled  0.35
1067 Corn, Roasted 1.01
1072  Job's tears, Milled 1.77
1089  Noodles, Boiled 0.07
1097  Buckwheat Naeng Myon 0.57
(Buckwheat vermicelli)
1167  Snak cakes 0.30
1168  Okosi 0.55
1182  Ka Rae Ddok(Plain-rod shaped) 037
1188  Shi Ru Ddok(Steam rice bread with 0.70
shreded red bean)
1189  Shi Ru Ddok(Steamed glutinous rice 0.59
bread with shreded
1191  In Gol Mi(Cubed rice cake), with 0.52
soybean flour
3029 Crude maltose, Syrup 0.00
4002 Kidney bean, Boiled 0.98
4005 Mungbean, Mungbean powder 1.54
4011  Soybean, Soybean boiled with soya sauce  1.43
4016  Soybean curd, Soybean curd 0.82
4021  Soybean curd, Curd residue 0.43
4032  Small red bean, Dark gray or black 1.75
5020 Sweet almond, Roasted and Salted 1.60
5032 Walnuts, Dried 1.20
5034 Perilla seeds, Dried 3.06
5035 Sesame, Black, Dried 2.74
6011  Swreet potato, Stalk, Dried 1.49
6017  Braken, Dried 4.36
6020  Pepper, Green pepper, Improved 0.19
6034  Kimch'i, Kkakduki(Seasoned cubed 0.21
radish roots)
6035 Kimch'i, Na Bak Kimch'i 0.10
6036  Kimch'i, Dongch'imi 0.05
6038  Kimch'i, Korean cabbage 0.16
6041 Kimch'i, Small radish 0.30
6049  Shepher's purse, Raw 0.48
6054  Wild garlic 0.23
6059 Doraji (Root of chinese bellflower), Raw 0.14
6065 Perilla leaf, Perilla leaf 0.47
6070  Garlic, Bulb 0.56
6081 Radish root, Korean radish root 0.12
6084  Dried radish cubes 1.18
6085  Salted radish 0.18
6088  Radish leaves, Boiled radish leaves 0.25
6093  Water dropwort, Boiled 0.13
6138 Crown daisy, Raw 0.36

6153
6185
6191
6192
6204
6214
7002
7004
7028
8003
8016
9054
9058
9081
9129
10001
10002
11145
11146
11147
11148
11151
11157
1131
11453
11531
11552
11591
11595
11597
11599
11602
12005
12010
12017
12031
13007

14010
14014
15012
15015
15071
16001
16005
16006

16008
16011
16016
16026
16028
16037
16050
17040

Onion, Raw

Wwild plant, Cham Chwi

Soybean sprout, Raw

Soybean sprout, Boiled

Green onion, Large :
Squash and Pumpkin, Pumpkin, Immature
Opyster mushroom, Raw

Oyster mushroom, Boiled
Mushroom, Oak mushroom, Dried
Persimmon, Dried

Citrus fruit, Juice, Unsweetened
Pork, Loin, Raw

Pork, Shank, Raw

Pork, Pork products, Ham, Ross
Beef, Imported cattle, Loin
Chicken's egg, Whole egg, Fresh
Chicken's egg, Whole egg, Boiled
Anchovy, Boiled-dried, Large anchovy
Anchovy, Boiled-dried, Medium anchovy
Anchovy, Boiled-dried, Small anchovy
Anchovy, Salt-fermented

Alaska pollack, Frozen

Alaska pollack, Roe, Salt-fermented
Alabesque greenling, Fresh

Solen, Fresh

Crab, Blue crab, Fresh

Warty sea squirt

Shrimp, Shrimp, Salt-fermented
Common squid, Fresh

Common squid, Dried

Squid and cuttlefish, Raw, Boiled
Common squid, Salt-fermented
Laver, Dried

Laver, Seasoned, Tousted

Sea tangle, Dried

Sea mustard, Fresh, Cultured

Cow's milk, Liquid milk, Ordinary
liquid miltk

Perilla oil

Cream powder, Vegetable fat

Sik Hye (Sweet rice beverage)
Coffee, Regular

Ginseng tea

Soy Sauce Shoyu(japanese style}

Red pepper powder

Ko Chu Jang(Fermented red pepper
soybean paste)

Sesame, Toasted and ground
Soybean paste, Soybean paste

Ta Si Da, Anchovy

Ta Si Da, Beef

Vinegar, Vinegar

Chong Kuk Jang(Fermented soybean)
SEASONED SOYSAUCE

Cha Jang, Retort pouched

0.12
0.33
0.31

0.28
0.35
0.14
0.64
0.68
2.69
0.24
0.01

1.32
223
0.66
298
0.70
0.86
2.24
3.25
1.30
0.07
0.29
1.95
0.26
1.04
1.55
0.43
0.25
0.94
2.85
1.39
0.70
252
0.66
0.40
0.08
0.22

0.09
0.18
0.1
0.39
0.05
0.33
1.31
0.41

3.57
0.58
1.28
0.32
0.04
0.98
0.08
0.23
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Table 2. List of foods and their zinc content imputed from 4012 50047 . 392 6114 70466 0.21
Minnesota food Composition Tablé ' 4024 70045  0.44 6115 71150 036

Korean Minnesot  Zinc Korean Minnesota Zn 4026 70649 0.48 6116 72280 1.16
food food conten  food food  content 5001 45146 2.4 6119 72074 0.22

code  code (mg/100g) code code . (mg/1008) 5003 70900 0.17 6120 72074 0.22

1002 10110 5.27 1119 60690 0.71 5005 45161 6.63 6121 72074 0.22
1003 61069 3.07 1127 57489 053 5006 45161 6.63 6122 72430 0.34
1004 67440 1.68 1128 60061 0.62 5007 45161 6.63 6128 70334 0.28
1006 67440 242 1129 60061 0.62 5008 454390 6.67 6129 70334 0.28
1007 61093 312 1130 60061 0.62 5009 70326 0.17 6130 72207 0.53
1008 61093 242 1132 54023 0.6 5010 45393 1.1 6131 70235 0.7
1010 61309 293 1136 56226 0.55 5012 45138 0.35 6142 70086 0.36
1011 67590 2.66 1137 57406 0.56 5014 45138 0.35 6144 70029 0.56
1016 60020 1.22 1138 56499 0.39 5015 45138 0.35 6145 70458 04
1018 60392 1.32 1139 56093 0.4 5016 45138 0.35 6148 72017 0.18
1030 67750 1.34 1140 93013 0.12 5018 45112 4.59 6150 79020 0.21
1031 69980 1.38 1141 56085 0.6 5023 45294 428 6160 72108 0.39
1032 61630 1.94 1142 56408 0.55 5024 45294 428 6161 72041 0.2
1033 62130 0 1144 56432 0.45 5030 45369 1.36 6162 72041 0.2
1035 62109 0.27 1145 54740 0.74 5031 45179 5.47 6163 72041 0.2
1036 63530 0 1146 56424 0.65 5033 - 45203 2.73 6166 70169 0.62
1037 62950 53 1147 54395 0.65 5037 45278 10.25 6168 70193 0.94
1038 69870 3.37 1152 93054 0.66 5043 45195 5.06 6169 70490 071
1039 69820 3.16 1153 15460 1.51 5044 45195 5.06 6180 70342 0.65
1047 .61226 0.63 1157 60053 1.14 5045 45385 744 6183 70425 013
1048 61374 0.63 1160 54015 0.53 5046 45260 7.44 6189 70890 0.18
1050 51340 041 1173 55095 0.38 6002 70128 013 6190 72223 0.03
1052 62240 0.21 1174 55130 0.69 6004 70128 0.15 6198 72124 0.09
1055 62240 0.21 1176 53041 1.13 6005 70128 0.15 6200 70276 0.14
1056 62059 1.03 1177 53041 0.62 6008 6478 1.05 6201 70581 0.16
1057 61420 0.8 1179 14696 215 6019 72410 0.45 6202 70318 0.8
1065 94177 0 1180 58131 0.37 6021 72066 0.12 6203 70359 0.25
1068 61150 2.19 1185 67060 3.03 6023 72348 0.12 6207 72298 1.07
1070 70482 0.39 2005 64110 0.26 6024 6726 031 6208 70516 Q.12
1071 67410 1.78 2006 65052 0.29 6030 70417 0.33 6209 70710 0.12
1075 67430 312 2008 53480 11 6045 72264 0.28 6210 70910 0.2
1085 67520 3.73 2010 65029 048 6050 72490 0.64 6211 70900 0.17
1087 61317 1.99 2013 65037 0.47 6218 70060 0.35 8101 81141 0.08
1088 53058 1.4 2019 64055 0.29 8001 81315 0.11 8102 - 81257 0.1
1092 63040 0.55 2020 65136 0.28 8007 80010 0.17 8103 81257 0.1
1110 54015 053 2033 61028 0.06 8008 80606 0.09 8104 84079 0.12
1111 60046 0.72 3002 94136 0 8009 80606 0.09 8105 84079 0.12
1113 69390 0.28 3003 92015 0 8010 84525 0.06 8106 82032 0N
1114 54544 0.45 3004 90027 0.22 8014 80036 0.24 8113 82024 0.05
1115 54551 0.58 3013 92056 0.04 8031 80051 0.06 8114 84517 0.04
1116 54395 0.65 3014 92023 0.01 8032 80515 0.06 8119 83071 0.27
1117 54361 0.77 3017 55053 0.03 8036 81026 0.26 9040 51037 0.1
3020 90084 0.03 6055 72025 0.2 8037 81091 0.04 9064 11106 2.83
3024 90068  0.18 6056 70672 0.26 8043 81133 0.1 9100 12211 1.24
3025 90118 4.16 6057 70706 0.18 8045 81232 0.15 9104 10120 2.27
3032 6049 0.14 6080 72082 0.3 8046 81034 0.16 9105 10538 1.36
3034 90035 0.06 6101 70698 0.17 8048 81125 0.12 EARN 11031 3.35
3036 33019 0.41 6102 72314 0.19 8049 81125 0.12 9114 10041 4.32
4009 73080 1.15 6103 72314 0.19 8053 81075 0.06 9117 10041 432

4010 73080 1.15 6113 72314 0.35 8054 84038 0.1 9120 10041 4.32
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Table 2. Continued

Korean Minnesot  Zinc Korean Minnesota Zn
food food conten  food food  content
code  code (mg/100g) code code (mg/100g)

8055 81117 0.14 9126 11015 5.22

8056 81117 0.14 9130 12013 4.23

8057 84053 0.09 9132 10017 5.57
8058 84053 0.09 9134 13037 5.7
8059 84574 0.08 9135 11015 5.22
8061 81059 0.11 9137 12013 4.23
8063 81018 0.04 9185 10110 5.27
8066 81018 0.04 9186 10538 1.36
8067 81018 0.04 9187 13805 1.86
8068 83014 0.2 9193 11726 247
8069 84558 0.11 9195 10058 2.75
8070 84558 0.11 9196 10130 2.27
8074 81166 0.46 9197 14563 2.02
8075 81026 0.26 10005 25023 3.16
8076 84020 0.1 10010 25338 1.01
8077 84533 0.09 11046 47140 0.2
8079 81370 0.4 11047 47140 0.2
8080 81331 0.07 11088 21530 0.58
8081 46086 0.42 11090 21530 0.58
8083 81331 0.07 11092 22814 1.28
8086 80028 0.07 11251 22806 0.95
8087 80523 0.05 11297 21580 0.85
8090 46052 0.08 11434 22020 90.81
8092 81158 0.1 11502 22012 1.37
8098 90167 1.1 11551 22320 3.36
8099 84509 0.07 11562 22269 1.56
8100 81356 0.2 11563 22269 1.56
11571 22269 1.56 15020 3046 0.03
11577 22269 1.56 15021 30280 0.3
11583 22319 1.26 15023 31370 1.19
13003 30213 441 15028 2303 0.04
13006 34215 0.38 15029 2303 0.04
13008 30250 0.4 15032 2006 0.02
13009 34215 0.38 15036 2303 0.04
13010 32219 . 0.39 15037 2303 0.04
13011 30221 0.4 15038 2303 0.04
13012 33019 0.41 15039 2303 0.04
13015 31021 0.48 15040 2113 0.07
13016 35310 0.44 15042 2303 0.04
13017 35310 0.44 15043 2303 0.04
13025 35055 0.72 15046 2527 0.04
13029 38026 3.1 15047 2501 0.05
13030 38067 2.46 15048 2584 0.05
13031 30015 0.47 15051 2600 0.23
13036 38216 0.25 15053 2105 0.07
13037 38240 0.24 15054 2832 0.09
13038 38208 0.27 15055 2832 0.09
13039 36202 0.51 16003 6544 6.5
14001 47068 0.11 16004 6239 197
14002 47118 0.05 16012 6950 3.32
14011 48017 0.2 16013 6296 2.63

14012
14013
14015
14017
14018
14020
14021
14022
15001
15002
15016
15017
15018

48017
40311
41440
40303
42309
41319
40329
43315
1016
85019
3020
3632
3012

0.2
0

0
0.16
0.06
0.16
0

0
0.1
0.04
0.35
0.11
0.02

16014
16015
16019
16022
16031
16039
16040
16041
16043
16044
16045
16049

44313
6320
51524
44123
6338
6221
6262
51623
70359
70573
6361
6387

0.16
.21
0.34
0.08
233
2.7
4.05
0.27
0.25
0.8
4.75
1.42

Table 3. List of Foods and their zinc content imputed from
Japanese Food Composition Table

Korean Japanese  Zinc Korean Japanese  Zinc
food food conten food food  content
code code (mg/100g) code code (mg/100g)

1024 1-7-b 3.60 10006 10-9-b 0.51

1044 1-41d 1.04 10013 103 2.01

1077  12-36 2.92 11028 8-112 0.44

1102 1-21-a 0.09 11039 8-88-b 1.15

1103 1-21-b 0.20 11058 8-95-a 0.94

1121 1-16 0.66 11061 8-96 0.64

1151  4-54 0.43 11062 8-99-a 1.07

1196 147 0.82 11115 89-a 0.33

2022 2-18-a 0.50 11291 8-79 0.66

2023  2-19-a 0.50 11305 8-12-a 1.02

2024 2-20-a 0.50 11321 8-41 1.07

2027 2-8-a 0.27 11331 8-4-a 0.81

2030 2-14-b 0.03 11335 8-5-a 0.89

2035 2-15-b 0.50 11343  8-26-a 1.14

4007 7-15-a 347 11344 8-30-a 5.54

4019 7-21-b 0.34 11353 8-71-a 0.25

6012 12-142-b 0.27 11377 8-126 2.81

6075 12-111-b  0.08 11378 8-129-b 1.65

6082 12-58 0.28 11407  8-246 0.43

6092 12-49-a 0.31 11408  8-250 0.31

6108 12-93-a 0.34 11409  8-249 0.26

6136 12-134-a 045 11410 8-258 0.40

6157 12-103-a 0.16 11421 8-197-a 2.34

6167 12-83-a 0.52 11452  8-187 3.72

6170 12-31-a 0.27 11458 8-171 1.57

6179 12-68 0.30 11463 8-183 1.23

6205 1297 0.39 11480 8-181-a 2.66

6206 12-2-a 0.32 11593  8-216 143

7013 149 1.20 12032 15-35-a 1.73

7014 14-19 .21 12045 15-26 12.21

7021 14-1-a 0.33 15060 16-21-a 3.26

7023 14-6-a 0.36 16034 17-5-a 0.09

8024 13-6 0.15 17008 18-6 0.59

8095 13-78 0.44 17009 18-8 0.79

8096 13-78 0.44 17014 18-13 1.47

10004 10-12-b 0.06




Table 4. List of Foods and their zinc contents imputed

from other food's zinc contents

Korean Zinc
food Food name content
code (mg/100g)
1009  Buckwheat, Buckwheat starch jelly 0.49
1022  Barley, Barley, Cut-polished battey - 1.23
1027  Sorghum, Whole grain 0.66
1029  Sorghum, Sorghum ball cake 0.18
1053  Rice, Paddy Rice, Rice gruels soup, 0.46
Brown rice
1064 Rice, Upland Rice, Cooked upland rice, 0.35
Well-milted
1069 Cornsalad, Raw 0.39
1073  Job's tears, Gruels 0.18
1074  Foxtail millet, Whole grain 3.12
1076  Glutinous sorghum 0.66
1079  Glutinous rice, Brown rice 2.06
1081  Glutinous rice, Glutinous flour 1.74
1082  Glutinous Rice, Glutinous parched powder 1.16
1108  Wheat noodle, Instant 1.40
1109  Ha | Myon, Instant 0.43
1112 Coroquettes 0.45
1133 Japanese bun, Jam bun 0.74
1135  Chinese-style manju, with small red bean ~ 0.43
1150 Cream-jam bread 0.65
1164  Biscuits, Japanese type 0.53
1165  Senbei, Beika, Rice cracker 0.53
1166  Senbei, Beika, Rice cracker, Fried 0.53
1183  Gae Pi Ddok{New moon shape, with 0.37
small red bean)
1184  Gae Pi Ddok(Greenish colored) 037
1186 ~ Song Pyon(Pine flavored rice pastry), 0.55
with black soybean
1187  Song Pyon(Pine flavored rice pastry), 0.55
with small red bean
1190 Glutinous rice mixed with honey, dried 3.03
jujube and chestnuts ,
1192 In Gol Mi(Cubed rice cake), with small 0.55
red bean flour
1193 Jol Pyon(Plain cubed rice cake) 0.37
1194  Chung Pyon(Fermented and steamed 0.37
rice cake)
1195  Kyong Dan(Ball call) 0.55
2004  Potatoes, Steamed 0.26
2026  Arrowroot, Raw 0.27
2029 Potatoes 0.03
2031 Wheat 0.03
3007 Honey, Bushclover 022
3027 Crude maltose, Black 0.28
3028 Crude maltose, with sesame 0.28
3030 Crude maltose, White 0.28
4006  Mungbean, Mungbean strach jetly 0.22
4018 Soybean curd, Soybean curd 0.34
4023  Soybean milk, drink 0.23
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4028
4029
5004
6001
6003
6006
6009
6010
6013
6014
6018
6022

6025
6028
6029
6031
6032
6033
6037
6039
6042
6048
6053
6058
6062
6063
6064
6066
6071
6072
6073
6076
6109
6125
6126
6141
6146
6158
6159
6164
6171
6174
6184
6188
6194
6197
6212

6213

6215
6216
6217
7007

Green peas, Boiled

Broad bean, Raw

Acorn, Acorn starch jelly

Herb, Ga jug

Egg plant, Dried

Mustard leaf

Sweet potato, Leaves

Sweet potato, Stalk, Raw

Royal fern, Dried

Royal fern, Raw, Boiled

Braken, Boiled

Pepper, Green red pepper, Preserved
with salt

Red pepper, Leaves

Water convolvulus, Raw

Water convolvulus, Boiled

Chard, Boiled

Green onion

Ko Dul Bba Gi

Kimch'i, Radish green

Kimch'i, Yolmu

Mustard leaf

Wingbean, immature

Da Chae(Chinese vegetable)

Do dok (A kind of white root)

Wax gourd, Raw

Wax gourd, Boiled

Bud of aralia

Perilla leaf, Canned

Garlic, Green garlic

Garlic, Young stem

Garlic, Pickled gadic

Butterbur, Boiled

Leek, Leek

Arrowhead, Raw

Arrowhead, Boiled

Sowthistle

Mallow

Lotus roots, Boiled, Drained

Yul Mu(Leafy radish)

Cucumber, Preserved with salt

Burdock, Boiled

Rape, Leaves

Wild plant, Cham Namul

Chicory greens, Raw

Stem of taro, Raw

Stem of taro, Dried, Boiled

Squash and Pumpkin, Pumpkin, Mature,
Slice and dred

Squash and Pumpkin, Pumpkin, Mature,
Boile

Pumpkin young leaves, Raw

Pumpkin leaves, Boiled, Drained

Wild plant, Ho Bak Namul

juda's ear, Boiled

0.44
1.01
0.09
0.27
091
0.27
0.27
0.27
1.91
0.27
0.10
0.12

‘0.35
. 033
0.33

0.33
0.27
0.27
0.25
0.19
0.32
0.94
0.28
0.16
0.16
0.16
0.35
0.35
0.77

- 116

1.16
0.08
0.34
0.53
0.70
0.45
0.56
0.16
0.19
0.20
0.27

+ 0.33

033
0.18
0.23
0.23
0.92

0.17

0.35
0.35
0.7
2.06
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Table 4. Continued

Korean Zinc
food Food name content
code {rmg/100g)
7011, Dried, Stem 2.69
7012 Manna lichen, Dried 2.06
7026  Mushroom, Oak mushroom, Raw 0.28
7027  Mushroom, Oak mushroom, Raw, Raw 0.28
and boiled
7029  Mushroom, Oak mushroom, Dried, Dried  0.23
and boiled :
8002  Persimmon, Soft 0.11
8025 Strawberry, Raw, Improved 0.10
8027  Strawberry, Jam 0.35
8044  Chinese quince 0.15
8052  Pear, Wild pear 0.12
8073  Apple, Jam 0.13
8084  Elderberries, Raw 0.11
8085 Mulberry ' 0.1
8115  Grapes, Fruit drink 0.05
9001 Dog meat ‘ 3.00
9070  Pork, Pork products, Bacon, Loin 1.22
9073  Pork, Pork products, Sausage, Dried 1.22
9074  Pork, Pork products, Sausage, Lyones 1.22
9080 Pork, Pork products, Ham, Loin 0.72
9086  Pork, Pork products, Ham, Shoulder 2.14
9092 Pork, Edible Viscera, Large intestine 2.50
9093  Pork, Edible Viscera, Small intestine 2.50
9094 Pork, Edible Viscera, Head, Boiled and 3.00
pressed
9103  Quail meat 217
9139  Beef, Imported Cattle, Rump 2.67
9144  Beef, Korean Cattle, Loin 2,67
9149  Beef, Korean Cattle, Rump 2.67
9157  Beef, Edible Viscera, Small intestine 2.50
9158 Beef, Edible Viscera, Tail 2.50
9159  Beef, Edible Viscera, Large intestine 2.50
9164  Beef, Edible Viscera, Stomach 2.50
9166 Beef, Edible Viscera, Blood ‘ 1.53
9171  Mutton meat, Rib and loin 3.49
10014 Quail's egg, Boiled 1.00
11004 Skipjack tuna, Semi-dried strips : 1.50
11006 Skipjack tuna, Canned o 0.83
11007 Skipjack tuna, Canned, Seasoned canned ~ 0.83
11008 Skipjack tuna, Canned, Canned in oil 0.83
11010 Skipjack tuna, Viscera salt fermented 0.83
11013 Ray, Butterfly ray 0.44
11016 Ray, Electric ray e 0.44
11030 Hair tail, Salt-fermented =~ 0.44
11036 Mackerel, Dried o © 3.6
11037 Mackerel, Roasted : 0.72
11038 Mackerel, Salted : 0.72
11051 Ribbed gunnel : 0.94
11055 Red barracuda, Fresh 0.94
11060 Pacific saury, Roasted ' " 0.94

11067
11095
11099
11102
11106
mm
11124
1113
11138
11139
11150
11152
11153
11163
11164
11166
11185
11187

1119

11194
11196
11198
11200
11219
11224
11225
11226
11238
11239
11248
11252
11253
11256
11257
11259
11261
11268
1271
11275
11277
11282
11284
11286
11292
11294
11306
11314
11315
11317
11323
11326
11327
11336
11346
11347

Bastard halibut, Fresh
Fine-spotted flounder

Sea bream, Black sea bream
Sea bream, Beryx

Sea bream, Rock bream

Sea bream, Butterfish

Sea bream, Yellow porgy

Cut tailed bullhead

Goby, Fresh

Goby, Boiled in sugar

Alaska pollack, Fresh

Alaska pollack, Dried

Alaska pollack, Dried strip
Goby

Cubed suaifish

Loach, Fresh

Icefish, Fresh

Icefish, Dried strip

Grunt

Harvest fish

Sand smelt, Fresh

Puffer, Purple puffer, Fresh
Puffer, Yellowfin puffer
Crucian carp, Fresh

Pond smelt, Boiled in sugar
Pond smelt, Boiled in soy sauce
Rainbow smelt, Fresh

Shark, Skate shark

Shark, Dog fish )
Shark, Great blue shark, Fresh
Pacific pomfret

Marlinsand sword fish

Sole, Red tongue sole

Bluefin sea robin

Trout, Salted

Trout, Canned

Common mullet, Roe, Salted, Smoked
Mandarin fish

Angler, Fresh

Mysis, Fresh

Croaker, Fresh

Naked Sand lance, Fresh
Bartailed flathead

Chum salmon, Salt-fermented
Chum salmon, Canned

Ayu sweetfish, Wild fish , Roasted
Carp, Boiled

Carp, Israeli carp, Cultured
Eel, Silver conger eel

Eel, Conger eel, Fresh

Eel, Lamprey, Fresh

Eel, Lamprey, Dried

Horse mackerel, Seasoned, Canned
Sardines, Japanese pilchard, Roasted
Sardine, Salted

0.94
0.42
0.33
0.33
033
033
033
0.49
0.33
0.94
0.38
0.38
2.67
033
053
0.53
1.63
3.66
053
0.64
1.63
0.64
0.64
3.80
11.80
11.80
3.80
033
0.33
0.33
0.61
0.61
0.61
0.61
0.97
0.61
5.45
0.46
0.46
0.46
0.46
0.46
0.46
0.46
0.46
1.02
1.44
1.44
1.68
1.68
1.68
3.13
0.81
1.14
1.14




Table 4. Continued
Korean Zinc
food Food name content
code (mg/100g)
11349 Sardine, Canned 0 114
11350 Sardine, Seasoned, Canned 1.14
11354 Yellow croaker, Saft-cured and dried 0.60
11362 File fish, Fillet, Dried 3.66
11369 Bluefin tuna, Immature, Fresh 0.58
11383 Tilapia, Cultured 0.25
11387 . Common minnow 0.25
11388 Halbeak, Fresh 0.25
11394 Yellow-fin tuna, Canned 0.46
11396 Yellow-fin tuna, Seasoned, Canned 0.46
11400 Sword fish, salt-fermented 1.47
11401 Far Eastern dace 1.47
11411 Fish ham 0.43
11413 Fish ham, Boiled 0.43
11415 Mixed fish hotdog sausage 0.40
11422 Scallop, Scallop, Adductor muscle, Fresh ~ 1.07
11431 Whelk, Canned 2.34
11440 Opyster, Smoked, Canned 182.36
11441 Oyster, Seasoned-fermented 90.81
11451 Surf clam 1.36
11455  jJakknife 1.37
11464 Little neck clam, Fresh, Nature 1.23
11465 Little neck clam, Boiled in soybean sauce  3.33
11467 Little neck clam, Seasoned, Canned 1.23
11468 Little neck clam, Boiled, Canned 1.23
11474 Top shell 1.42
11476 Small ark shefl 1.57
11477 Egg cockle, Fresh 1.57
11483  Ear shell 1.57
11486 Soft shell clam 2.66
11487 River snail 2.66
11499 Abalone, Canned 0.68
11505 Calm, Meat, Salt-fermented 137
11519  Ark shell, Fresh, Cultured 1.36
11520 Ark shell, Seasoned, Canned 1.36
11521 Hard-shelled mussel, Fresh 1.37
11525 Crayfish, Mantis prawn, Boiled 1.41
11536 Crab, Tanner crab, Fresh 1.55
11540 Crab, King crab, Canned ~1.55
11541 Crab, Freshwater crab 1.55
11548 Whip-arm, Octopus 1.56
11557 Toyama squid, Fresh 1.56
11568 Shrimp, Spotted shrimp, Boiled in soybean 3:41
sauce
11570 Shrimp, Spiny lobster 1.56
11578 Shrimp, Small shrimp, Dried 6.86
11580 Opossum shrimps, Dried, Whole 3.79
11581 Shrimp, Opossum shrimp, Salt-fermented 2,14
11582 Shrimp, Metapenaeus shrimp, Fresh 1.56
11586 Shrimp, Metapenaeus shrimp, Canned 1.56
11592 Sea.urchin, Fresh 1.09
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11596 Common squid, Frozen fillet 0.29
11598  Squid and cuttlefish, Raw, Roasted 2.91
11601 Common squid, Boiled in sugar 0.80
11606 Common squid, Fillet, Seasoned 291
11614 Krill, Fresh 1.56
11623  Jelly-fish, Salted 3.67
12009 Purple laver, Toasted 0.66
12016 See tangle, Fresh 0.21
12022 Sea tangle, Kelp, Tsukudani 0.08
12030 Sea mustard, Fresh, Nature 0.10
12034 Sea mustard, Blanched, Salted 0.14
12036 Sea mustard, Stem, Fresh 0.10
12037 Sea mustard, Fresh sea mustard, Dried 1.73
12049 Green laver, Dried 1.73
12050 Chlorella, Dried 1.73
12054 Sea letiuce, Sea lettuce, Dried 1.73
13002 Milk powders, Modified mitk powder 3.34
13026 Yogurt, Curd type 0.72
14008 Beef tallow 0.11
14016 Rice bran oil 0.16
15004 Cider 0.07
15014 - Coffee, Roasted beans 0.35
15019 _Coffee drink, Canned 0.03
15031 Mae Sil Ju 0.00
15033 Beer, Raw type 0.02
15041 So Ju(Distilled liquor) 0.04
15044 Sake 0.04
15050 Cocktail, Gin and Tonic 0.04
15070 Job's tears tea 0.46
15077 Black tea, Leaves 3.26
16010 Soybean paste, Powdered, Soybean paste  3.64
16017 Mirin 0.04
16025 Salt, Common salt 0.10
16032 Horseradish powder, Pure 6.50
17005 French fried potato, Frozen 0.30
17034 Fried squid, Frozen 1.74
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Fig. 1. Zinc intake of subjects by sex” and age®.

1) Mean values between the two sex groups are
sgnificantly different in all age groups by student's t-
test(p <0.05).

2) Mean values of the age groups in each sex are
significantly different by GLM test(p <0.001). Mean
values with the different superscripts in the same
sex group are significantly different by Duncan test

at a=0.05.
60 0O males
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z
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Fig. 2. Distribution of subjects by zinc intake expressed as
%RDA. 1) Distribution in the two sexes are not sig-
nificantly different(p>> 0.05).

2 s IRom Juztel foi7e ol gisl
THTable 5, Fig. 2). olst 2& 47 452 n=e]
o} FF1A) 28 SER BAeH) R,

3. 0189 F2 2H AE

ofd P2 AFd wet B Aol7} Yot A F
L% o] He 4FSL HREH 2), 557 .
ZVER, SR 59 SEA AEUH ols 4Fe ofd
o] Aol &4 B opzt o] EE FUH IF € A2
o T8 43 vl AL U] olde Tgstm
o 1 ol §EE BA. njZele) B ofd A
HF o 50%E 57, AN A, FHNA
30%. fHAIFAA 2099 o}d & A Ao BT
Hi it 1718 9A gE AdFgaee TR
AzrolA 718 B ofd e FEeeTl. 4, phy-
tate 32 otds} B84 HES WE7) Fol ol
F7E Adste Aoz 92iF glon Ho] A4} o}
BET BAE 92 ob4 U YA A &
o. 29 H8 32y, AXH F3 2L opmxat
< ok 7MY BEAE AT EH ofde 5
R C k=
& ZAL g A oldd A 71 2A 7)dske
FTE FFE AAY B%E AT oz
T 577t 26%, o1MFk TF, ALFAF A 9%,
8%. 8%E AAdR oW A AFL 1~2% 7THe
7190€ HERAATH Table 6). o3& Parks 9ol ojg

Table 5. General characteristics of the study subjects

A

1z

(Mean+SD)

Males Females Total

(n=869) (n=1168) (n=2037)
Agelyear) 531127 5294126 530 +126
Heightcmy***  165.1+ 7.8 152.2+10.0 157.7 +11.1
Weight(kg)***  65.8+10.6 57.8+10.1 612 +11.1
Dietary Intake
Energy(kcaly*** 1853+705 13824526 1583652
(% RDA)*** 7874290 7124264 74.41+27.8
Protein(g)*** 709£398 49.7+28.5 58.8 +354
(% kcaly*** 149+ 49 141+ 46 144 + 48
Animal Protein
(g)*** 3434362 19.4+240 257 +307
(8/1000kcaly*** 16.8+14.5 12.8+13.4 142 +140
Fat(g)*** 379+32.0 254%+206 307 +268
(% kcaly*** 168+ 9.3 155+ 86 160 + 89
Zinc intake
(mg/day)*** 70+ 49 52+ 33 60 + 42
(% RDA) 46.8+32.8 43.0+27.4 446 +299

*Mean values of the sex groups are significantly different
by student's t-test

(*p<0.05  **p<001  ***p<0.001)
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Table 6. Zinc content and contribution to zinc intake of food groups

. , Zinc content Food intake” Zinc Intake
ood group
mg/100g g/day % total mg/day % total
Cereals and Grain Products 0.88 273.2 29.8 227 38.2
Legumes & Products 1.80 39.2 43 0.52 8.8
Vegetables 0.29 2133 233 0.50 8.5
Fruits 0.10 76.4 8.3 0.08 1.4
Seeds and Nuts 2.55 43 0.5 0.07 1.2
Seasonings 1.25 11.1 1.2 0.06 1.0
Beverage 0.24 89.6 9.8 0.04 0.6
Seaweeds 0.50 2.8 0.3 0.04 0.6
Potatoes and Starches 0.31 10.9 1.2 0.04 6.9
Qils and Fats 0.50 6.3 0.7 0.01 0.1
Fungi and Mushrooms 0.56 2.8 0.3 0.02 0.3
Sugars and Sweets 0.35 43 0.5 0.00 0.0
Others 0 4.7 0.5 0.02 0.0
Subtotal(Plant Foods) 0.71 738.8 80.7 3.67 67.6
Meat, Poultry & Products 2.74 92.6 10.1 1.55 261
Fishes and Shell Fishes 1.82 47.0 5.1 0.54 9.1
Milk and Dairy Products 0.90 29.3 3.2 0.01 0.02
Eggs 1.21 8.6 0.9 0.08 0.01 -
Subtotal(Animal Foods) 1.67 177.5 19.2 217 35.2
Total food 1.19 916.5 100 6.0 100
Table 7. Contrbution of food groups to nutrient intake of Korean adults and American women
Energy Protein : Zinc
Food Group Korean"  American Women? Korean” American Women? Korean" American Women?

(%) (%) (%) {%o) (%) (%o)
Meat, Fish, Poultry 14.3 221 40.0 46.7 35.7 449
Milk, Milk Products 13 120 16 15.7 1.8 14.2
Eggs . 0.9 23 1.9 3.6 1.3 3.2
Legumes, Nuts, Seeds 5.0 24 11.0 29 10.1 32
Grain Products 60.1 29.6 335 22.4 38.7 22.5
Fats, Qils 3.3 5.2 0.1 0.3 0.1 0.2
Sugars, Sweets 1.1 341 0.0 0.7 0.0 0.7
Vegetables, Fruits 8.7 14.1 10.3 74 116 8.1
Beverages 54 8.9 1.6 0.4 0.7 3.5

1) This Study ~ 2) Data from NFCS, CSFli Report No. 86-3%
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Table 8. Major food items contributing to zinc intake

Zinc intake
Rank Food (mg/day) % total
1 Rice 1.629 27.4
2 Beef 0.608 10.2
3 Pork 0.581 9.8
4  Soybean 0.240 4.0
5  Soybean curd 0.223 3.7
6  Chicken 0.190 3.2
7 Oyster 0.157 2.6
8  Kimchi 0.155 2.6
9  Beef gravy 0.122 2.1
10  Barley 0.120 2.0
11 Glutinous rice 0.076 1.3
12 Barken 0.074 1.2
13 Egg 0.074 1.2
14 Radish root 0.060 1.0
15 Ra Myon 0.058 1.0
16 Crab 0.058 1.0
17 Squid 0.054 0.9
18  Milk 0.051 0.9
19 Citrus fruit 0.049 0.8
20 Yogurt 0.049 0.8
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