BEEEBEE 37(6) - 479~492, 2004

Badr] GEAE A5E 9%s 2 AF 47 e ok

%A‘“ﬁ* . XJ%O}** . 7':} -‘l-*** . o‘l_%ﬂg*** .
ST FIAA YRR AAFFATA,” SA o) ojeta e st

The Status of Nutrient and Food Intakes and the Nutritional Knowledge
in Adolescent Rhythmic Gymnasts

Hwang, Se-Hee" - Jung, Kyung-Ah™" - Kim, Chan**" - Ahn, Hae-Chul**" - Chang, Yoo-Kyung™
Department of Food and Nutrition,” Hanyang University, Seoul 133-791, Korea

The research Institute for Natural Science,” Hanyang University, Seoul 133-791, Korea
Department of Physiology and Biophysics,”" Eulji University, School of Medicine, Daejeon 301-832, Korea

ABSTRACT

The objectives of this study were to investigate 1) the foods intake as well as nutrients intake, 2) the nutritional
knowledge, and 3) the relations between the foods and nutrients intakes and nutritional knowledge in adolescent
thythmic gymnasts (RGs). The results are summarized as follows. Average daily intakes of energy, calcium, iron,
vitamin A, vitamin B, vitamin B, and niacin were in 45 — 74% of the RDAs for Koreans. Average daily energy intake
was only about 50% of energy expenditure by physical activities. Average daily intakes of each food group were
generally lower, but intakes of breads and confectionaries, sugar and sweets, milks and dairy products, and instant foods
were higher in the RGs compared to the nonathletic students of the same age from the National Health and Nutrition
Suvey. The contribution of empty-calorie foods such as breads and confectionaries, beverage and instant foods to the
major energy nutrients were high. Mean of total nutritional knowledge score of RGs was 28.4 of total score 50. In
categorical score of nutritional knowledge, the RGs make a best score on food sources and they get the lowest marks
for food exchange. Among the nutrients, intakes of crude fiber, animal Fe, Na, K, vitamin A, carotene, vitamin B,
niacin and vitamin C and, among the food groups, intakes of mushrooms, fruits and meats had relations with one of the
total or categorical nutritional knowledge scores in the RGs. In conclusion, nutritional status of adolescent RGs was
poor due to their unbalanced diet composed of empty-calorie foods, and their undesirable food intake pattern was
supposed to be related to the low nutritional knowledge score of them. These results indicate that the RGs should be
given more nutritional knowledge to improve their nutritional status and the exercise performance. (Korean J Nutrition
37(6): 479~492, 2004)
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Table 1. General and physical characteristics of thythmic gymnasts
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AL 116.9%, AAZFQ 118 o]&lel £31%.29, Broca
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Total (n = 41) Middle school (n = 28) High school (n = 13)

Age (yrs) 148 + 15" 141 +12 165+ 0.8
Career (yrs) 35+ 18 2.6 09 55+16
Height (cm) 169.0 £ 59 157.3 £ 56 162.6 + 50
Weight (k@) 457 +£56.3 43.6 £ 4.7 802 = 3.6
Réhrer index 1134 + 8.2 111.8 £ 85 1169 + 6.6
Broca index (%) 88.3 + 5.7 875+ 60 90.1 £ 438
%FAT 24.6 = 3.1 242 +25 254 + 4.1
1 Mean + SD

2) Rohrer index = (Weight (kg) /Height (cm®] x 107

3) Brocaindex = Measured body Weight (k@) /ideal body weight (kg) X 100



Table 2. Daily nutrient intakes in rhythmic gymnasts

BB EPEE 376 1 479~492, 2004 /483

Nutrients Total (n = 41) Middle school (n = 28) High school (n = 13)
Energy (kcal) 14054 + 504.47 1378.6 = 486.2 1471.3 + 565.7
Protein (g) 488 = 346 506 = 398 44 + 164
Animal 209 + 137 213 = 149 20.1 + 108
Plant 278 + 333 293 + 384 243 + 157
Fat (Q) 454 + 187 453 + 199 454 + 164
Animal 173 £ 106 177 = 116 16.1 = 8.1
Plant 281 += 151 276 = 150 203 £ 161
Carbohydrate (g) 2071 = 74. 2013 = 66.1 2212 £ 931
C:P:F? 69:16:15 68:17:15 71:14:15
Crude fiber (g) 32 + 15 32 = 1.6 3.1 =+ 1.2
Cholesterol (mg) 1266 = 1100 1305 = 1161 1170 + 980
Ca (mg) 3603 =+ 181.2 370.1 £ 1994 3362 = 1315
Animal 2003 + 146.9 217.0 £ 159.3 159.5 + 106.3
Plant 1600 = 904 1632 = 847 1767 + 1054
P (mg) 665.7 = 268.6 6900 =+ 294.1 6062 = 1912
Fe (mg) 83 = 3.8 79 = 4.0 92 * 3.4
Animal 20 = 15 20 = 1.7 20 = 1.0
Plant 64 = 3.1 60 = 30 73 £ 3.2
Na (mg) 2398.3 *= 11023 2386.8 = 1134.0 2426.5 + 1072.1
K (mg) 14123 + 5616 14242 = 604.8 1383.0 + 4632
Vit A (2 gRE) 319.1 = 1635 3160 = 1705 3291 + 1523
Retinol (mg) 103.8 82.6 107.3 = 769 954 = 989
Carotene (mg) 11338 = 7164 M241 = 7193 11785 + 7426
Vit B (mg) 08 =+ 03 08 =+ 03 09 + 03
Vit B (mg) 0.8 =+ 0.3 08 = 0.3 08 = 0.3
Niacin (mg) 90 = 4.6 89 =+ 4.8 92 * 4.3
Vit C (mg) 773 * 504 711 £ 815 928 = 461
Energy expenditure” 3059.8 + 4125 31010 = 4522 29711 + 307.8
Energy balance” 047 + 022 045+ 020 051 £ 026

1) Mean + 8D, 2) Energy percentage of Carbohydrate : Protein :
4) Energy balance ratio = energy intake/energy expenditure
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Table 3. Percentage of Korean RDA" in rhythmic gymnasts
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Total Middle school  High school

Enorgy (koal) 669 = 240° 667 232 700 269 oMl Brh It £ A7 i3S A AR e #
Protein (g) 759 +443  778+612 739+274 & A0 ZAEYUL TURLE H o]f-go] W AEA
Ca (mg) 450 = 22.7 463249 420 =* 164 FYozRE YRR (77.8%) ARSI Qo] A4 A o
Fmo DRSS Males DOUEY yuie og 9 R0 F5E dEke 39 He)
V(ief Am(g,u gRE) 45:6 :_’ 23:4 45:0 j_r 24:4 47..0 :_L 2]:8 1;!_%0] T Z':sga% BN Atk S %ES}Z]%
Vit B, (mg) 744+ 306  730+31.)  77.8+304 nRo HeElE dFA0 T ARSHE gopie] o7 o
Vit B; (mg) 609253 6131259 5991250  AlEAeM BEUAE Z4517] wRo g Lxko) 2
Niacin (mg) 64.1 +32.8 63.5 + 341 65.6 £ 30.7 S5 HAgoA] 1 AHEL g Fash) v B dAF
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Table 4. Daily food group infakes of thythmic gymnasts (unit : @)

Food groups RGs National nutrition survey®

Grains and thelr products 1192+ 71.2" (13.8)? 216.7 ( 18.3)

Breads and confectioneries Q0+ 884 (115 55.3 ( 47)

Potatoes and starches 218+ 323 ( 25 304 ( 206)

Sugars and sweets 167+ 243 ( 1.9 70( 0&

Legumes and their products N4+ 192 ( 1.3 197 C 1.7

Seeds and nuts 07 15 ( 01 34( 03)

Vegetables 86.8 = 55.1 (10.1) 207.0 ( 17.6)

Mushrooms 18+ 61 ( 02 46 ( 04

Fruits 1202 £ 1019 ( 140 185.7 ( 15.8)

Meats and their products A1+ 443 ( 48 83.6 ( 7.1)

Eggs 155+ 218 ( 1.8 254 ( 2.2)

Fishes and shellfishes 82+ 119 ( 10 456 ( 3.9

Sed weeds 13+ 24 ( 02 44( 04

Mitk and dairy products 1598 £ 137.1 (18,6 125.1 ( 10.6)

Fats and oils 50+ 42 ( 006) 7.3 (C 06)

Beverage 8701214 (10.) 94.4 ( 80)

Instant food 553 573 ( 64 370 (C 3.1

Seasonings 104+ 79 ( 12 247 (2.0

Total 861.2 = 449 (100.0) 1176.3 (100.0)
1) Mean =+ SD

2) Percent of each food intake fo the total food intake

3) Report on 2001 NATIONAL HEALTH AND NUTRITION SURVEY — Nutiition Survey (), pp.259 — 287, 2002
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Table 5. Contributions of each food group or food item to energy intake of the rhythmic gymnasts

Cumulative (%) Contribution (%) Food groups Rank Food items Contribution (%) Cumulative (%)
24.5 26.5" Grains and their products 1 | Rices, cooked 14.4" 14.4
51.3 24.8 Breads and confectioneries 2 | Breads 1.1 255
60.8 9.5 Instant food 3 | Confectionaries 9.7 35.1
69.8 90 Milk and dairy products 4 | Kimbap 6.2 413
75.9 6.1 Meats and their products 5 | Milk 52 46.5
81.8 59 Sugars and sweets 6 | Chocolate 3.7 50.2
85.5 37 Fruits 7 { Ramyon 3.6 53.8
88.7 31 Fats and oils 8 | Fruils 3.0 56.7
91.2 26 Beverage 9 | lce cream 23 59.1
93.2 20 Potatoes and starches 10 | Ddukbokki 22 61.2
95.0 1.7 Eggs 11 | Sandwiches 22 63.4
96.6 1.7 Vegetables 12 | Mandu 2.0 65.4
97.7 1.1 Legumes and their products 13 | Jajangmyon 15 67.0
98.7 1.0 Seasonings 14 | Yoghurt 1.4 68.4
99.7 1.0 Fishes and shellfishes 15 | Pizza 14 69.8
99.8 02 Seaweeds 16 | Fruit juice 1.3 711
99.9 0.1 _Seeds and nuts 17 | Soft drink 11 72.2

100 0.1 Mushrooms 18 | Dduk 1.0 732
19 | Tangsuyuk 1.0 74.2
20 | Samkyopsalgui 0.8 75.0
21 | Galbigui 08 757
22 | Kimchi 07 76.4
23 | Fried egg 0.7 77.2
24 | Chicken(fried) 0.7 77.9
25 | Coffee 0.7 785
26 | Kongjaban 0.7 79.2
27 | Doenjang jigae 0.6 79.8
28 | Kalguksu 0.6 80.5
1) % confribution of nutrient k by food group (or food item) | = —iarultient k provided by food group (orfood e 1, -,

total nutrient k provided by alt food groups (or food items)
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Table 6. Contributions of each food group or food item to protein intakes of the rhythmic gymnasts

Cumulative (%) Contribution (%) Food groups

27.6 27.6" Breads and confectioneries
40 16.4 Meats and their products
59.3 15.3 Grains and their products
70.1 10.9 Instant food
79.3 9.2 Milk and dairy products
834 4.1 Eggs
87.1 3.6 Fishes and shellfishes
90.4 34 Vegetables
93.5 3.1 Legumes and their products
95.1 1.6 Fruits
96.6 1.5 Seasonings
97.5 0.9 Sugars and sweets
98.3 0.8 Potatoes and starches
99.0 0.7 Beverage
99.6 0.6 Seaweeds
99.8 0.2 Mushrooms
999 0.1 Seeds and nuts
100 0.1 Fats and oils

Rank Food items Contribution (%) Cumulohve (%)
1 Potato, fried 10.5" 105
2 Rices, cooked 8.0 18.5
3 Breads 8.0 26.5
4  Milk 65 33.0
5 Kimbap 4.4 37.3
6 Sandwiches 35 40.8
7 Confectionaries 34 44.1
8 Mandu 25 46.7
9 Piza 2.4 491

10 Ramyon 23 51.4
11 Kimchi 20 434
12 Fruits 15 55.0
13 Chicken (fried) 1.5 56.5
14 Doenjang jigae 1.5 58.0
156 Ddukbokki 1.5 59.4
16 Tangsuyuk 1.5 60.9
17 Bulgogi 14 62.3
18 Galbigui 1.4 63.6
19 Fried egg 1.4 65.0
20 Kongjaban 1.3 66.3
21 Saengsungui 1.3 67.6
22  Jajangmyon 1.2 68.7
23 Samkyopsalgui 1.2 70.0
24 Ice cream 1.1 710
25 Yoghurt 1.1 720
26 Beefbokkum 1.1 73.0
27 Chocolate 0.8 73.8
28 Beefgui 08 74.6
29 Hamgui 0.8 75.4
30 Kimchijeon 0.7 76.1
31 Kalguksu 0.7 76.9
32 Qjingohchae muchim 0.7 77.5
33 Gomtang 0.7 782
34 Bacon 0.6 788
35 Galbichim 0.6 79.5
36 Budaechigae 0.6 80.1

total nutrient k provided by food group (or food item) i

1) % contribution of nuirient k by food group (or food item) i =

total nutrient k provided by all food groups (or food items)

% 100
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Table 7. Contributions of each food group or food item to fat intakes of the rhythmic gymnasts

Cumulative (%) Contributions (%) Food groups Rank Food items Contributions (%) Cumulative (%)
337 33.7° Breads and confectioneries 1 Confectionaries 15.00 150
47.2 13.5 Instant food 2 Breads 12.7 27.7
59.6 124 Meats and their products 3 Chocolate 5.6 33.3
704 10.8 Fats and oils 4 Milk 5.6 38.9
80.4 9.9 Milk and dairy products 5 Kimbap 4.7 43.7
86.5 6.1 Sugars and sweets 6 Ramyon 39 47.5
90.9 4.4 Grains and their products 7 lce cream 3.6 51.1
94.6 38 Eggs 8 Sandwiches 34 54.5
964 1.7 Legumes and their products 9 Mandu 2.8 67.3
97.5 1.2 Fishes and shellfishes 10 Samkyopsalgui 20 59.3
98.5 09 Seasonings 11 Pizza 1.9 61.2
990 0.5 Fruits 12 Fried egg 1.7 629
99.5 05 Vegetables 13 Tangsuyuk 1.6 64.5
99.7 0.2 Beverage 14  Rices, cooked 1.6 66.1
99.9 02 Seeds and nuts 15 Jajangmyon 1.5 67.6
99.9 0.1 Potatoes and starches 16 Galbigui 1.5 69.1
9.9 0.1 Seaweeds 17 Saengsungui 14 705
100 0.0 Mushrooms 18 Chicken (fried) 1.2 7.7

19 Bacon 1.1 72.7
20 Pork cutlet 1.1 738
21 Spam (Ham) 1.0 74.8
22 Kimchijeon 0.9 75.7
23  Kimchi 0.9 76.6
24 Gogumachaetuigim 0.9 775
25 Beefbokkurn 0.9 783
26 Kongjaban 0.9 79.2
27 Potato, fried 0.8 80.0
1) % contribution of nutrient k by food group (of food ffem) | = —iainufrient k provided by food group (orfooditem) i

total nutrient k provided by all food groups (or food items)
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Table 8. Contributions of each food group or food item carbohydrate intakes of the rhythmic gymnasts

Cumulative (%) Contribution (%) Food groups

38.3 38.3" Grains and their products
50.6 21.3 Breads and confectioneries
679 8.3 Milk and dairy products
753 7.3 Instant food

82.1 6.8 Sugars and sweets

884 64 Fruits

92.6 4.2 Beverage

956.8 3.2 Potatoes and starches

97.9 2.2 Vegetables

98.9 0.9 Seasonings

99.2 0.4 Legumes and their products
99.4 0.2 Seaweeds

99.6 0.2 Meats and their products
99.7 0.2 Fishes and shellfishes

99.8 0.1 Seeds and nuts

99.9 0.1 Mushrooms

99.9 0.1 Egos

100 00 Fats and oils

Rank Food items Contributions (%) Cumulative (%)
1 Rices, cooked 21.3" 21.3
2 Breads 104 31.7
3 Confectionary 8.3 40.1
4 Kimbap 7.0 47.1
5  Fruits 4.9 52,0
6 Mik 4.5 56.5
7 Ramyon 40 60.5
8 Chocolate 3.3 63.8
9 Ddukbokki 3.1 66.9

10 Fruit juice 23 69.2
11 Yoghurt 2.1 71.2
12 Ice cream 20 733
13 Soft drink 20 75.2
14 Jagjangmyon 1.7 76.9
15  Mandu 1.5 78.4
16 Dduk 1.4 79.8
17 Sandwiches i.0 80.8
18

total nutrient k provided by food group (or food item) i

1) % contribution of nutrient k by food group (or food item) | =

total nutrient k provided by all food groups (or food items)

x 100



Table 9. Nutrtion knowledge scores of thythmic gymnasts
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Scores Total (n = 41) Middle school (n = 28) High school (n = 13)
On Basic nutrition 63+16" (2- 97 61+18 69+10
On Food sources 6817 (2-10 6719 71 £ 1.1
On Sports nuirition 5019 (1-9 47 +20 58+1.2
On Weight conirol 5319 (1-10 50£19 61x14
On Food exchange 5014 (1-7) 48 £1.2 52+1.7
Total score 284 £567 (14-38) 27.3 £ 6.1 310+ 3.8
1) Mean + SD

2) Range: minimum-maximum

*: p<0.05 by student t-test between middle and high school student
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Table 10. Correlations between the nutrition knowledge scores and nutrient intakes or food group

Basic nutdition  Foodsources  Sports nutrition Weight control Food exchange  Total score

Nutrients

Crude fiber (g) 0.412° 0.368"

Fe (Animal) (g) 0.365"

Na (mg) 0.373"

K (mg) 0.363" 0.334"

Vit A (£gRE) 0.397"

Carotene (mg@) 0.463"

Vit By (mg) 0.396"

Niacin (mg) 0.361* 0.428" 0.344"

Vit C (mg) 0.409™*
Food group

Mushrooms 0.442""

Fruits 0.366" 0.391* 0.386

Meats 0.326"

#*

- pL0.05, *+: p<0.01 by Pearson correlation
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