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ABSTRACT

Purpose: The objective of this study was to investigate

14.1% of

ing less soup and choosing better snacks.

e the differences of sodium intake in the diet according to
of meal, food group, and dish group. Methods: A dietary survey was conducted using the 24—hour recall method from
April to May, 2009. The study subjects consisted of 701 elementary and 1,184 middle school students in the Jeju area.
Mean sodium intake and the percentage contribution of meals and each dish and food group to daily sodium intake were
calculated. Results: The daily sodium intake was 2,868.4 mg and 3,032.5 mg in elementary and middle school students.
For elementary school students, breakfast, lunch, dinner, and snack provided approximately 18.0%, 35.1%, 32.8%, and
total daily sodium intake, and for middle school students, 15.3%, 40.2%, 29.1%, and 15.5%, respectively. Major
food groups for sodium intake were spices (1,252.5 mg in elementary, 1158.0 mg in middle school students), vegetables
and their products (409.0 mg, 495.6 mg), cereal and grain products
mg, 336.6 mg). Except cereal and grain products, sodium intake of the food groups mentioned above was greater at
lunch and dinner than at breakfast and snack. And, the elementary and middle school students obtained 5.9% and 9.8%
of total daily sodium intake from cereal and grain products at snack. Among the 29 dish groups, the highest dish groups
contributing to dietary sodium intake were soup and stew and tang/jeongol, consuming 19.8% (elementary school stu-
dents) and 25.4% (middle school students) of daily sodium intake. The following major dish groups contributing to dietary
sodium intake, in order, were kimchi, seasoned vegetables, grilled dish, stir—fried dish, and a la carte. By meals, the per-
centage of sodium intake from soup, kimchi, stew, fried dish, and stir-fried dish at school lunch was high, from noodles,
grilled dish, and a la carte at dinner, and from bakery/snacks and noodles at snack. Conclusion: Sodium intake from the
various side dishes at school lunch was high and noodles and bakery/snacks were popular snack foods in elementary
and middle school students in Jeju area. In order to lower the intake of sodium, students need to be educated about eat-
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Table 1. Mean daily energy and nutrient intakes of subjects by sex

School Elementary school students Middle school students
Sex Total Boys Girls p- Total Boys Girls p-
Nutrients (n=701) (n=351) (n =350) value | (n=1,184) (n=476) (n =708) value
Energy 1629.8 + 431.2" 1663.0 +432.8 1596.5 + 427.7 ¥ |1846.6 +596.6 1865.4+546.8 1834.0 + 628.0 "
(keab 87.5)" (93.9) 86.1) 91.7)
Protein(g) 64.0 +26.8 652 +227 62.8 +30.4 N 70.5 + 33.8 72.7 +23.8 69.1+39.0 N
(186) (179) e (150) (153) *
Fat (g) 46.1 £20.8 464+ 211 458 +20.5 " 54.1 £26.5 52.6 + 238 55.1 +282 "
(=) (=) (=) (=) *
Carbohy- 237.9+589 2432+ 60.6 232.7 +56.8 * 268.6 + 81.1 2720+77.0 266.3 +83.7 "
drate (9) ) -) ) )
Fiber (g) 134+ 6.6 13.2+ 6.5 13.6+ 6.6 N 134+ 5.1 13.4+49 13.4+52 e
(65.9) (90.6) (61.6) (66.9)
Cholesterol  2622+167.0 267.7+171.5 2567 + 162.5 M| 287.4+188.6 3063+ 189.7  274.6+186.8 o
(mg) ) ) ) )
Ca (mg) 558.3+206.6 554.6+190.8  562.0+221.5 " 488.9 +236.5 4457 £207.0 517.9 £250.4
(69.3) (70.2) " (52.3) (57.5)
P (mg) 943.6 +294.6 9451 +283.5  942.0 = 305.8 " 939.1 +346.5 938.8+318.7  939.3+364.3 "
(94.5) (104) (100) (104)
Na (mg) 2868.4+1146.9 2917.2+1156.7 2819.5+ 11365 ™ [3032.5+ 1351.7 3336.6+ 1379.2 2828.1 +1294.2 ***
(194) (188) " (202) (188)
K (mg) 2051.2 +750.0 2058.5+737.1 2043.8 +763.7 " 12411.3 £1046.1 2043.5+736.5 2658.6+ 11464 ***
(64.3) (63.9) " (68.9) (76.0)
Fe (mg) 9.41 +3.13 9.46 +2.83 9.36 + 3.41 e 11.3+ 4.1 12.1+ 4.4 108+ 3.8
(86) (93.6) (86.6) (89.7) "
In (mg) 7.74+225 7.86 +2.04 7.63+2.43 N 8.05+2.74 8.39 +2.67 7.82+277
(98.2) (109) (108) am *
Vit A (uWgRE)  464.6 +272.7  462.6+288.0  466.7 +257.0 N 5240 +304.1 4637 +286.4  564.5+ 309.1
(84.1) (93.3) * (78.6) (86.9)
Vit E (mg) 9.84 + 535 9.85+ 5.57 9.82+5.13 " 10.4+57 11.4+59 97+55
(109) (122) - (110) (108) "
Vit B, (mg) 1.05+0.48 1.07 +0.55 1.04 + 0.40 " 1.23+0.51 1.26 +0.47 1.20 + 0.54 *
(118) (115) " (1 (109) *
Vit B, (mg) 1.01 +0.37 1.00 +0.36 1.01 +£0.38 N 0.96 + 0.44 0.90 + 0.42 0.99 +0.45
(91.3) 112) (73.6) (82.5)
Vit B, (mg) 1.58 +0.60 1.60 + 0.60 1.56 +0.61 " 1.93+0.77 2.03+0.76 1.87 £0.77
(145) (141) N (134) (133) "
Niacin (mg) 13.0+6.7 13.6+7.2 124+ 6.2 * 149+79 155+ 6.7 14.4+8.6 *
(123) (12 * (103) (102) "
Vit C (mg) 783 +77.7 74.8 +78.1 81.8+77.2 N 69.3+70.0 58.6+61.8 76.5+742
(106) (116) " (69.3) (76.5)
Folate (ug) 160.1 +71.2 159.1 + 69.4 161.2+73.0 " 167.9 + 68.1 164.3 +62.2 1703+71.8 "
(53.0) (53.7) N (42.0) (42.6) N
Energy distribution
% CHO 59.4+75 59.6+7.6 593+7.4 e 590+7.2 593+ 6.4 589+7.6 N
% Protein 157 +3.2 157 +2.6 15.6+3.7 e 153+3.5 158+2.6 149 + 4.0
% Fat 249 + 6.2 247+ 6.3 25.1 + 6.1 " 25.7 + 6.1 249 +56 263+ 6.4
MAR? 0.89 +0.14 0.88+0.13 0.90 +0.14 * 0.79 +0.16 0.76 +0.15 0.82+0.17

1) Mean +S.D. 2) Significant difference between boys and girls by t-test (x: p <0.05, **: p<0.01, ***: p<0.001) 3) Not significant
difference between boys and girls by t-test 4) Energy and nutrient intake percentages of Korean RNI.  5) Mean Adequacy Ratio
(energy, protein, Ca, P, Fe, vit A, vit B, vit B,, niacin, vit C, folate)
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AR 50% o= ofF

2R o} 326.1 keal, 4 414.8 keal,
405.5 keal &2 & FekiF|ko] tigh

e A2 v]&-L 19.8%, 26.8%, 29.8%,

CY A3 ok J2 =28 Bk 91 S UEE  35.1%, 32.8%, 14.1%°]31t} (Table 2, Fig. 1).
153

AAEH B2 202%, oA} ZTHA
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fl
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BEe, Vo, Hlektl C, @A) HHHS V1202 S B B W ehao] 3 HEL 157-347%0]9)

S

H

2 o}z] 5325 mg, 4] 981.6 mg,
woreom, vigkyl B,oF HIEF A4 946.6 mg, 1H4] 407.6 mg S &, 71 AF H-E&2 18.0%,

IS 188%2 oFF w2 50 Fig. 1914 25389 G5 9 = A9l ofAlALe
71Uol| vja] 713 A1) A4
2 21.2~39.9%% 7IUd A7
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90w, ThalofA] A
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Table 2. Mean daily energy and nutrient intakes of subjects by each of meals

25t WEpY B, Alola e ok
AT} Aol ok, ol

o) A~ Oh;]_

2ol ula) A4, 2, vlEk] B 71

o

e Zrt

Crebgte, AT A A Aate) BlFo] e, 3t 7] At
W, 2SSOl SO B ofs (2554 09. 38 9] T4o] theFs] i) LhEg 43 ulge
A 082)e] Hlal HEkAl (5P 0.8, F8HY 076)9) A4} 31 of ARk

5o 12 A4} F ot
AEHAZOIL Lo A
2R8I 1 A3 o)

Nutrient Elementary school students Middle school students
utnents

Breakfast Lunch Dinner Snack Breakfast Lunch Dinner Snack
Food intake wt (g)  167.6 +108.5"° 232.8 +73.8” 228.3+ 115.4° 404.0+236.7° | 161.7 +120.4° 346.8+ 136.6° 234.4+ 147.6° 267.4 + 255.4°
Energy (kcal) 3261 +196.8° 4148+92.0° 483.3+219.8° 405.5+289.7° | 319.7 +223.0° 588.2 +189.3° 502.0 + 306.0° 436.9 + 404.4°
Protein (g) 11.9+9.4° 18.0 + 5.6° 20.1+13.3° 140+19.7° 11.6+9.6° 267+102° 21.9+27.0° 10.4+140°
Fat (g) 7.7 +7.6° 10.0 + 4.4° 126+ 11.4° 158 +13.3° 7.9 +80° 14.6 +58° 150+ 15.4° 167 +18.7°
Carbohydrate (g) 51.4+29.2° 61.8+13.4° 71.2+27.4° 53.5+ 40.3° 49.8 + 33.5° 86.5 + 27.8° 702+ 355°  62.1 +54.5°
Fiber (g) 2.29 +1.99° 5.59 + 5.18° 3.58 +2.36° 1.93 +2.69° 2.15+1.94° 527 +219° 3344228  2.62+308°
Cholesterol (mg) 66.4 +98.5° 542 +31.3° 90.2+107.1°  51.4+69.3° 64210665  863+463°  960+128.1° 409 +74.5°
Ca (mg) 769+81.8"° 1206+ 60.0°  88.1+77.1° 2727 +1554° | 720+783°  2259+118.4° 839 +77.6° 107.2+1559"
P (mg) 165.6+123.1°  253.3+754° 2491 +1529° 2754+177.6° | 157.4+130.2° 384.5+ 135.6° 249.0+ 193.5° 1482+ 189.6°
Na (mg) 532.5+4958°  981.6+621.4° 946.6 + 631.5° 407.6+505.1° | 470.4 + 460.4° 1173.6 + 685.9° 886.0 + 688.9° 502.2 + 728.4°
K (mg) 356.6 +339.2° 5582+ 199.4° 557.5+401.6° 578.8+391.0° | 332.0 + 308.3° 1189.5 + 720.6° 519.1 +388.7° 370.7 + 440.6°
Fe (mg) 1.95+1.41° 3.06 +0.94° 3.04+1.73° 1.35+1.79° 1.92 +1.90° 486+202°  3.01+209° 1.52+197°
Zn (mg) 1.54+1.12° 224+0.60° 240+ 1.36° 1.56 + 1.46° 1.51 +1.30° 3.14+1.06° 237+170° 1.03+1.32°
Vit A (LgRE) 86.0+110.6° 1209+87.6° 138.6+179.2° 119.1+127.0° | 823 +112.9° 2126+ 149.9° 141.7+171.5° 87.4+143.1°
Vit E (mg) 2.08 +2.15° 2.88 +2.41° 3.38 +3.72° 1.50 + 1.99° 2.06 +2.34° 301+1.76° 3.18+357° 215+294°
Vit B, (mg) 0.19 +0.30° 0.35+0.15° 0.30+0.23°  0.21+0.21° 0.19 +0.21° 0.51 +0.22° 0.34+0.28° 0.19+0.30°
Vit B, (mg) 0.17 +0.15° 0.19 + 0.06° 023+0.17°  0.41+0.25° 0.16+0.16° 0.32+0.15°  026+022° 0.21+0.29°
Vit B, (mg) 0.30 + 0.29° 0.48 +0.19° 0.50 + 0.34° 0.30 +0.30° 0.29 +0.29° 0.84+0.31° 049 +0.42° 031 +0.42°
Niacin (mg) 2.62+2.76° 3.92+1.52° 475+ 4.16° 1.72+3.32° 2.54 + 2.59° 531+237°  498+590° 203+ 3.87°
Vit C (mg) 11.4 +25.6° 21.0+17.1° 11.7+15.1° 34.2+81.8° 10.0 +21.2° 19.8+10.1° 11.5+151° 281 +61.3°
Folate (ug) 28.9 +25.7° 60.6 + 43.4° 44.4+333° 26.3 +37.9° 27.6 +27.5° 71.5+32.8°  39.5+31.0° 29.2+36.1°

1) Mean +S.D. 2) Different superscripts in the same row within each meal indicate significant differences (p < 0.05) by Duncan’s

multfiple range test.
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Food infake wt (g) T8 I 22.5 /N 301 ]
Energy (kcal) 198 I 268
Protein (g) 184 I 302
Fat (g) 14 I 243
Carbohydrate (g) 212 I 272 21.2
Fiber (g) 174 T 399 14.1
Cholesterol (mg) 213 I 272 21.2
Ca (mg) 131 I 234
P (mg) 172 I 284 28.5
Na (mg) 8 I 351 14.1
K (mg) 165 I 97
Fe (me) 202 I 347 13.3
In (mg) 192 T 305 19.8
Vit A (ugRE) T I 293
Vit E (mg) 708 I 34
Vit B, (mg) 173 I 35 19.2
Vit B, (mg) 164 I 212 | Y S— 338 ]
Vit B, (mg) 195 I KT
Niacin (mg) 18 I 331 18 1
Vit C (mg) 14 I 378
Folate (ug) 179 I 386 15.6
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Fig. 1. Mean daily intake percentage of energy and nutrients of each of meals in elementary school students.
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Fig. 2. Mean daily intake percentage of energy and nutrients of each of meals in middle school students.
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e 1110 g 94%), SFlA 854 ¢ B3N=E F AFHE
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Table 3. Daily Food consumption and mean intake percentage of each of meals in elementary school students

Variables Food intake Energy intake Na intake
Intake & % % %
percentage g keal mg

3)
Food groups Total B. L. D. S

Total B. L D. S. Total B. L D. S

Plant foods
Cereal and grains 257.6+90.6 261" 62” 70 88 4.1
products

23.6+435 23 03 08 06 05
89+135 09 01 03 01 04

262+417 26 03 1.5 06 0.1

Potatoes and starches
Sugars and sweets
Legumes and
their products
1.1£2.5 0.1 00 01 0.0 0.0
137.3+740 135 25 57 47 07

Seeds and nuts
Vegetables and
their products

1.3+4.4 00 00 00 0.1 0.0
111.0+167.9 94 08 22 02 6.1

Mushrooms
Fruits and their

products
Seaweeds 40+74 04 01 02 01 00
Fats and oils 70+53 07 02 02 03 00
Beverage 161+632 1.4 01 00 01 1.1
Spices 223+128 22 04 10 08 0.1
The others 00+00 00 00 00 00 00
Subtotal 61642366597 111 191 163 132[11427 +

238+521 14 02 04 03 0.5

321+492 20 03 05 02 09
282+363 18 03 1.0 04 0.1

58+121 04 00 02 0.1 00
37.9+196 24 04 10 08 0.1

08+29 00 00 00 00 00
425+628 26 03 06 0.1 1.7

42+50 03 0.1 0.1 0.1 0.0]f2588+557.1 7.1
582+422 3.6 08 1.2 1.4 0.
89+441 05 00 00 0.1 04

871.6 +289.553.8 12.8 14.6 185 7.9/ 3224+513.6 110 1.6 07 28 59

4.3+239 02 0.1 00 00 0.1

0.9 6.9 00 00 00 00 00
29 +18.1 0.1 00 00 0.0 0.0

1.7+5.1 0.1 00 00 0.0 0.0
409.0+393.9 146 3.6 43 64 02

0.1+0.3 00 00 00 0.0 0.0
5.7+ 61.4 02 0.1 00 0.0 0.1

10.8 £25.1 0.4 0.1 03 0.1 00
1.1£8.6 00 00 00 0.0 0.0

287+173 18 03 09 0.6 0.1]12525+653.5 450 8.5 18.0 172 13

0.0+0.0 00 00 00 0.0 0.0

616.4+236.659.7 11.1 19.1 163 13.2(1142.7 £329.070.6 154 20.6 22.6 11.92270.2+1007.7 78.8 14.5 29.2 27.4 7.7

Animal foods
Meats, poultry &
their products
Eggs 213+292 21 08 02 09 02

Fishes and shell fishes 38.7+47.7 3.7 07 1.2 1.7 00

Milks and dairy

33.7+462 20 08 02 09 02
666853 40 08 13 18 00| 2553+261.6 88 12 48 27 00
2709 +£160.326.2 22 02 03 23.4|194.1£130.9121 1.0 04 0.2 10.5| 156.8*94.9 64 06 03 0.1 54

85.4+872 83 13 32 31 046]1926+230.011.2 1.7 43 43 09|1590+4118 50 12 07 21 10

27.1£37.7 1.1 04 0.1 05 0.1

e U SO
Subtotal 416.3 +186.1 40.3 5.1 48 6.0 24.3| 487.1 £266.229.4 4.4 62 72 11.7|5982+491.4 212 35 59 54 65
Total 1032.7 +303.7 100 16.2 225 22.1 39.1(1629.7 +431.2100 19.8 26.8 29.8 23.6[2868.4 + 1146.8 100 18.0 35.1 32.8 14.1

1) The percentage of food, energy, and sodium intake by food group per day.

2) The percentage of food, energy, and sodium

intake by meal per day. 3) B: breakfast, L: lunch, D: dinner, S: snack
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o]-g3 thekRh 2ol AHEE AL %—% o 4= ek
2Lt oA FEFU ALFE 58 UEE A3 vle
2 ujujslal Q5] IRwtollAl 59%, - W FAlEIA 54%
£ o Ao 2 ehdth (Table 3).
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Table 4. Daily Food consumption and mean intake percentage of each of meals in middle school students

Variables Food intake Energy intake Na intake
Intake & % % %
percentage kcal mg

3)
Food groups Total B L. D. S.

Total B. L. D. S Total B. L. D. S.

Plant foods
Cereal and grains
products
325+488 30 02 1.6 06 06

8.1 £9.5 08 01 03 01 03
218+267 23 04 12 05 0.1

Potatoes and starches

Sugars and sweets

Legumes and their
products

Seeds and nuts 0.8+3.1 0.1 00 00 00 0.0

311.2+121.532.6" 647 9.6 9.7 69(1082.2+412.658.8 11.2 18.1 16.7 12.8

383+765 20 01 07 04 09

28.1+358 1.6 02 05 02 06
19.3+300 1.1 02 05 03 0.1

3.7+9.0 02 00 0.1 0.1 00

647.8+793.6 21.0 21 3.6 55 9.8

7.6+£31.9 0.4 00 00 0.1 03

0.7 £ 4.2 00 00 00 00 00
3.0+17.1 0.1 00 00 00 00

30+58 0.1 00 0.1 00 00

Vegetables and their  158.9+923 16.1 25 80 45 1.1| 41.1+£21.8 23 04 1.1 07 O0.1] 495.6+4123 162 29 7.3 55 04
products

Mushrooms 07+47 01 00 00 00 004/ 03+14 00 00 00 00 00 0.0+0.2 0.0 0.0 00 00 0.0

Fruits and their 79.6+1641 66 08 02 03 52| 31.8+£698 1.8 02 00 01 14 26+7.1 0.1 0.0 00 00 0.1
products

Seaweeds 24+36 03 01 01 01 00| 41£43 02 0.1 0.1 0.0 00| 587+873 20 05 1.1 05 00

Fats and oils 59+52 06 01 01 03 0.1| 505+438 27 07 06 12 03 3.5+13.0 0.1 0.0 00 0.1 0.0

Beverages 329+949 28 0.1 00 04 23| 153+509 08 00 00 0.1 0.4 20+11.2 0.1 0.0 00 00 0.1

Spices 33.1+£170 34 04 22 07 O0.| 428+225 24 02 1.6 05 0.1/11580+657.0 39.0 6.4 18.9 121 1.7

The others 00+00 00 00 00 00 00| 00+00 00 00 00 00 00 0.0+0.0 00 0.0 00 00 0.0

Subtotal 687742695687 111 236 17.2 167[1357.2+4632739 13.4 23.4 203 16.9(2383.2+ 1090.6 79.2 11.9 31.0 23.7 125

Animal foods
Meats, poultry and
their products
Eggos 272+329 28 09 07 1.0 02

Fishes and shell fishes 520+630 53 07 31 13 02

1041 +971 106 1.4 47 3.8 07|2420+2647126 1.6 54 46 09

429+518 24 07 06 09 02
872+109.1 47 07 26 12 02| 336.6+3343 103 1.1 6.9 20 03

200.1 +470.5 59 13 10 27 1.0

34.7 £ 42.5 14 05 04 05 0.1

Milks and dairy 139.3+167.5125 19 40 04 63|1173+1489 64 08 1.5 02 3.9 77.6+963 32 05 1.0 01 1.5
PIOAUCES e
Subtotal 322.6+192531.3 49 125 65 7.4|489.4+308.126.1 3.8 10.2 6.9 52| 649.0+569.1 208 33 92 53 29
Total 1010.3 +£364.0 100 16.0 343 23.2 26.5(1846.6 +596.6 100 17.2 33.6 27.2 22.0{3032.2 +1351.7 100 15.3 40.2 29.0 15.5

1) The percentage of food, energy, and sodium intake by food group per day.

2) The percentage of food, energy, and sodium

intake by meal per day. 3) B: breakfast, L: lunch, D: dinner, S: snack
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