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Abstract

The Kimchi intake of elementary students in both school and home is decreasing due to their westernized eating
habits which have been affected by the rapid economic growth and industrialization in our modern society. The
purposes of this study were to examine the influence of menu selections on the Kimchi intake rate and to provide
basic data for an appropriate Kimchi serving size to reduce the plate-waste rate. The results showed that the
average daily intake rate of Kimchi of low-grade students was 58.2%, equating to 6~18 g, compared to 64.6% for
high-grade students, equivalent to 13~24 g. Correlation analysis of the intake rate of menu items and Kimchi
showed that the Kimchi intake rate increased with increasing total meal intake rate, rice intake rate, soup intake
rate, rice mixed with grains intake rate, clear soup intake rate and soybean-paste soup intake rate, but that it
decreased as the intake rate of seasoned uncooked vegetables of high-grade students increased. This study is
expected to be utilized as a solution to increase the Kimchi intake rate of elementary school students, and also to

determine the proper serving size per person on the menu items by grade.
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Table 1. Food intake by grade

AdA e} Wy T BE AR A& =

3. Hw=2RY

W 5ol
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AR AHgo) AU, FoF
T2 ATHAS
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Low-grade students

High-grade students

Day Menu Serving size(g) Intake rate’ (%) Serving_size(g) Intake rate(%)
Yulmu-bap 126.32 86.37 182.85 9391
Ugeoji-guk 116.09 54.07 192.27 63.01

1 Sausage-bokkeum 36.55 85.99 5343 84.47
Dubu-jorim 52.68 76.61 55.00 83.56
Baechu kimchi 24.80 47.90 30.00 60.18
Susu-bap 116.13 90.98 187.42 96.58
Gamjayangpa-guk 112.76 45.05 169.73 52.08
2 Tangsuyuk 45.00 85.31 65.00 81.32
Oibuchu-muchim 22.76 60.94 30.90 7324
Baechu kimchi 24.47 47.69 30.14 62.18
Chajo-bap 111.74 94.51 186.89 98.51
Miyeok-guk 142.37 71.00 183.44 68.07
3 Nakji-bokkeum 5221 64.89 72.67 76.00
Gamja-jun 32.26 81.74 62.67 89.01
Baechu kimchi 2493 50.00 30.42 63.70
Kongnamul-bap 163.61 92.13 245.97 97.75
4 Oaedoeunjang-guk 103.29 36.65 153.00 54.66
Dduk-bokki 68.74 78.21 92.32 86.19
Baechu kimchi 24.21 43.21 30.00 59.54
Hyunmi-bap 117.49 96.09 177.10 98.23
Gamja-tang 141.60 64.90 203.15 75.68
5 Dalgyal-mali 41.09 93.14 40.55 96.42
Baechu-muchim 15.29 65.21 30.00 56.63
Baechu kimchi 24.79 56.91 30.14 71.82
Chapssal-bap 115.05 90.83 182.68 98.21
Geundae-guk 105.79 40.62 159.66 51.52
6 Yangnyeom chicken 49.89 87.31 60.28 96.91
Sukju-namul 14.72 59.24 28.48 68.91
Baechu kimchi 24.47 47.58 30.14 64.95
Nokdu-bap 112.93 88.30 178.16 98.68
Bugeo-guk 108.73 52.08 162.46 57.16
7 Mapadubu 41.47 59.97 52.70 76.41
Gamja-bokkeum 33.67 71.76 48.70 78.36
Baechu kimchi 24.53 71.79 30.00 67.21
Bori-bap 123.58 93.24 176.75 97.81
YulmooDoeunjang-guk 105.90 51.53 159.00 68.90
8 Saengsun cutlet 50.47 83.93 51.49 86.41
Kongnamul-muchim 21.26 77.42 36.60 84.95
Baechu kimchi 24.68 65.17 30.00 69.24
Bibim-bap 159.76 84.06 241.78 96.43
9 Doeunjang-jjige 118.12 42.15 174.44 66.13
Chicken finger 43.60 88.10 60.67 94.59
Baechu kimchi 24.13 35.25 30.00 47.50

g2 27 383 A A2278 A)45(2006)
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(continued)
Table 1. Food intake by grade
Low-grade students High-grade students
Day Menu Serving size(g) Intake rate”(%) Serving size(g) Intake rate(%)
Heukmi-bap 112.14 90.71 186.85 98.27
Daegu-tang 118.82 53.75 180.62 65.23
10 Dak-jjim 89.87 64.67 116.66 76.65
Sigeumchi-namul 17.62 69.75 30.00 66.70
Baechu kimchi 25.00 66.16 30.00 58.54
Patbap 115.01 93.15 190.32 97.13
Soegogimu-guk 129.65 55.84 189.97 68.45
11 Jabchae 64.90 78.10 106.08 87.24
Jinmichae-bokkeum 14.11 87.03 19.41 75.89
Baechu kimchi 25.51 63.20 30.43 69.32
Curry rice 237.95 90.41 373.97 96.36
12 Dakbong-twigim 66.00 85.61 121.87 88.51
Baechu kimchi 25.00 71.37 31.60 73.38
Susu-bap 111.31 94.90 198.55 99.68
Ddukguk 131.08 71.13 194.95 78.96
13 Doejigalbi-jjim 70.35 78.24 104.05 80.99
Nogak-sangchae 16.80 78.57 29.92 81.72
Baechu kimchi 24.07 53.52 30.00 54.49
Wandukong-bap 113.71 94.57 185.92 99.03
Yukgae-jang 151.54 69.62 191.68 70.58
14 Myeolchi-bokkeum 16.83 75.94 21.41 80.71
Algamja-jorim 30.00 88.50 60.00 92.20
Baechu kimchi 24.34 62.22 30.00 68.31
Bokkeum-bap 120.84 93.72 190.72 97.97
15 Sigeumchidoeunjang-guk 111.60 4531 163.80 48.62
Jjolmyun-muchim 68.20 81.19 136.43 91.98
Baechu kimchi 24.59 67.08 30.83 67.56
Hynmi-bap 111.31 94.90 183.78 98.96
Eomuk-guk 136.24 58.08 199.16 64.57
16 Jang-jorim 47.00 90.51 66.84 85.44
Gaji-bokkeum 21.03 62.58 31.73 64.39
Baechu kimchi 25.45 58.68 29.78 59.21
Seoritae-bap 115.08 92.08 179.15 98.43
Aukguk 113.77 52.83 167.33 58.88
17 Samchi-twigim 50.00 75.12 50.00 80.06
Kkaennip-jjim 26.34 73.99 46.64 88.85
Baechu kimchi 24.78 66.22 29.32 66.03
Jajang-bap 252.75 93.74 389.33 97.93
18 Ojingeo-twigim 40.00 94.73 60.00 95.62
Dorajioi-sangchae 28.29 63.27 38.44 85.77
Baechu kimchi 26.03 66.74 30.44 64.58
Chajo-bap 115.09 92.43 187.26 98.64
Galbi-tang 136.93 69.64 192.47 7170
19 Dakgalbi 5332 76.84 85.33 84.54
Chamnamul-muchim 17.72 69.86 30.30 74.92
Baechu kimchi 25.00 62.70 30.00 65.84
Ghiejang-bap 112.63 95.44 186.76 98.60
Kongnamul-guk 124.67 50.69 170.41 57.54
20 Doeji-bulgogi 47.17 88.28 91.38 90.88
Hobak-bokkeum 32.04 63.08 46.41 71.43
Baechu kimchi 24.29 68.72 30.34 73.50

YIntake rate = (serving weight-waste weight) / serving weight x 100
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Yulmu-bap, Ugeoji—guk,
Sausage-bokkeum, Dubu—jorim {

Susu-bap, Gamjayangpa—guk,
Tangsuyuk, Oibuchu~muchim

Chajo—bap, Miyeok—guk,
Nakji-bokkeum, Gamja—jeon4

Kongnamul-bap, Oaedoeunjang—guk, ‘
Dduk—bokki

Hyunmi-bap, Gamja—tang,
Dalgyalmali, Baechu—-muchim

Chapssal-bap, Geundae—guk, f
Yangnyeom chicken, Sukju—namul#

Nokdu-bap, Bugeo—guk,

Mapadubu, Gamja—-bokkeum 69.29
Bori—bap, YulmooDoeunjang—guk, 67 44
Saengsun cutlet, Kongnamul-muchim | :
Bibim—-bap, Doeunjang —jjige, ] 41.91
Chicken finger ’
Heukmi-bap, Daegu—tang, 62.08

Dak—jjim, Sigeumchi—namul

Pat-bap, Soegogimu—-guk,
Jabchae, Jinmichae—-bokkeum

Curry rice, Dakbong—-twigim

Susu-bap, Ddukguk,
Doejigalbi—jjim, Nogak—sangchae

Wandukong-bap, Yukgae—jang,
Myeolchi—bokkeum, Algamja—jorim

Bokkeum-bap, Sigeumchidoeunjang —guk,
Jjolmyun—muchim

Hynmi-bap, Eomuk—guk,

Jang—jorim, Gaji—bokkeum

Seoritae-bap, Aukguk,
Samchi—twigim, Kkaennip—jjimﬁ

Jajang—bap, Ojingeo—-twigim,
Dorajioi—sangchae

S
Chajo-bap, Galbi—tang,
Dakgalbi, Chamnamul muchim

Ghiejang—bap, Kongnamul-guk,
Doeji-bulgogi, Hobak -bokkeum

| : | ' | | it
0 10 20 30 40 50 60 70 80

Fig. 1. The Kimchi intake rate by the menu composition
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Table 2. Menu classification

-

v YR 127 g2, vERE AFPS o AR 44
Zo] A3 AQYh

APAF=9.732, p<0.0DF} ILIA(F=4.308, p<0.0H2
2 polE wasty, W) EF mE X 4Fed
N EARCR §o3 Folrt HAHATE AshdelA
vgke A2 W BA HALL 404%S U
WQE, F2e ATHEe o 587%, Byt 65.3%,
gule A 23S W 683%= WA Mo Z}
S AT Ashdst upAsiAE v
Azstde d AR MATe] 71T Hx, AL A

FARe @ PR BAYe 4 BgTh MERR

Classification Subclassification Menu
Yulmu-bap Susu-bap Chajo-bap
. . . . H i-bap Chapssal-bap Nokdu-bap
Rice with mixed grains Boyll’lfl-]ll;;p Hiukmir-)bap Pat-bap Ghiejang-bap Wandukong-bap
Rice Seoritae-bap
Topped rice Curry rice Jajang-bap
Fried rice Bokkeum-bap
Rice with assorted vegetables Kongnamul-bap Bibim-bap
Gamjayangpa-guk Miyeok-guk Bugeo-guk
Clear beef broth, clear stew, stew with beef Soegogimu-guk  Ddukguk
Kongnamul-guk
Oaedoeunjang-guk Geundae-guk
Sou YulmooDoeunjang-guk Doeunjang-jjige
’ Soy bean paste soup Sigeumchidoeunjang-guk Eomuk-guk
Aukguk
Ugeoji-guk Gamja-tang Daegu-tang
Hot soup Yukgae-jang Galbi-tang
Sausage-bokkeum Nakji-bokkeum
Stir-fried foods Jabchae Jinmichae-bokkeum
Myeolchi-bokkeum Dakgalbi Doeji-bulgogi
Meat Tangsuyuk Yangnyeom chicken
Dish Fried foods Mapadubu Saengsun cutlet Chicken finger
Dakbong-twigim  Samchi-twigim
Ojingeo-twigim
Steamed, braised foods Dak-jjim Doejigalbi-jjim Jang-jorim
Pan-fried foods Dalgyalmali
Baechu-muchim Sukju-namul
Seasoned cooked vegetables Kongnamul-muchim Sigeumchi-namul
Chamnamul muchim
Seasoned uncooked vegetables Ol?)uchu-muchlm./Dduk No gak—sangchae
Vegetable . Jjolmyun-muchim Dorajioi-sangchae
Dish Vegetable wrapped rice

Stir-fried vegetables

Dduk-bokki Gamja-bokkeum
Algamja-jorim Gaji-bokkeum

Hobak-bokkeum
Steamed, braised vegetables Dubu-jorim Kkaennip-jjim
Pan-fried vegetables Gamja-jeon
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Table 3. Differences in Kimchi intake rate by kinds of rice

Grade Low-grade students High-grade students Total
Rice Mean +SD F-value Mean +SD F-value Mean +SD F-value
Rice with assorted vegetables 40.39 + 9.76 53.23 + 9.27 46.81 +11.29
Topped rice 68.28 + 7.28 sk 69.88 + 931 . 69.08 + 8.01 .
Fried rice 65.34 £11.81 9732 68.11 +13.26 4.308 66.73 +11.33 12.263
Rice with mixed grains 58.69 + 9.67 65.17 + 8.39 61.93 + 9.57

T p<0.01 T p<0.001

Table 4. Differences in Kimchi intake rate by kinds of meat dishes

Grade Low-grade students High-grade students Total
Meat dishes Mean +SD F-value Mean +SD F-value Mean +SD F-value
Stir-fried 60.56 942 66.81 +7.68 63.69 + 9.06
Fried 56.01 +14.08 0831 6475 19.86 3,252 60.38 +12.79 1.908
Steamed or braised 58.75 + 8.49 57.87 +8.90 58.31 + 845
7 p<0.05
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Table 5. Correlations of the intake rate of menu items and Kimchi

Grade Low-grade students High-grade students Total
Dish Class r P T P T p
Rice with assorted vegetables 0.254 0.092 -0.290 0.053 0210 0.046
Topped rice 0.141 0.789 0426 0.399 0017 0.958
Rice Fried rice 0.118 0.824 0225 0.668 0462 0.130
Rice with mixed grains 0.934 0.233 0357 0.767 0.483 0.332
Subtotal 0296 0.022 -0.171 0.191 0257 0.005
Clear 0.397 0.103 0.556 0.017 0.535" 0.001
Soup Soybean paste 0470 0.077 0.140 0.619 0.4611 0.010
Hot 0.589 0.021 0266 0.337 0.545 0.002
Subtotal 0416 0.001 0216 0.098 0388 0.000
Stir-fried 0.129 0.610 0.256 0.305 0.289 0.088
Meat  Fried 0210 0.325 -0.381 0.066 0.187 0.203
dishes  Steamed or braise 0.081 0.835 0321 0399 0.159 0.527
Subtotal -0.093 0514 -0.060 0.674 -0.007 0.943
Stir-fried -0.404 0.192 -0.491 0.105 0271 0.200
Vegetable  Seasoned & uncooked -0.280 0312 0.625 0013 0315 0.090
- Seasoned & cooked -0.029 0.893 0.123 0.566 0.098 0.505
dishes  geamed or braise 0.266 0.610 -0.696 0.124 0.205 0523
Subtotal -0.087 0.531 -0.147 0.290 -0.029 0.765
Total 0.186 0.190 -0.056 0.698 0.226" 0.023
" p<0.03,  p<0.01
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Table 6. Ideal serving size of Kimchi by menu classification for low-grade students

Class Sub class Serving size(g) Intake rate(%) Ideal serving size(g)
Rice with assorted vegetables 24.17 40.39 9.76
Rice Topped rice 25.50 68.28 17.41
Fried rice 24.59 65.34 16.07
Rice with mixed grains 24.74 58.69 14.52

Table 7. Ideal serving size of Kimchi by menu classification for high-grade students

Class Sub class Serving size(g) Intake rate(%) Ideal serving size(g)

Rice with assorted vegetables 30.00 53.23 15.97

Ri Topped rice 31.03 69.88 21.68

e Fried rice 30.83 68.11 21.00

Rice with mixed grains 30.05 65.17 19.58

Meat Stir-fried 30.19 66.81 20.17

. Fried 30.24 64.75 19.58

dishes Streamed or braised 29.93 57.87 17.32
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