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ABSTRACT

This study was done to evaluate the nutritional status and the desirable time and period for making dietary records in male high
school Tackwondo athletes. Nutrient and food intake was investigated using dietary record method during usual training (UT, for
29 days) and special training (ST, for 17 days) periods in nine Tackwondo athletes. Nutrient intake by 7-d and 3-d dietary record
were compared to the standard nutrient intake, which was computed from dietary record during total period of UT or ST. Total
mean energy intake was 2278 kcal, 84% of RDA, and mean intakes of riboflavin, Ca and Fe were less than 77% of RDA. Mean
intakes of energy, carbohydrate, protein, fat, cholesterol, thiamin, riboflavin, and P decreased during ST (p < 0.05 or p < 0.01).
Mean intakes of vegetables and grains were the highest in the two periods and following were beverages and instant foods in UT,
and meats and fruits in ST. During ST, mean intakes of mushrooms, meats and their products, and instant foods decreased, and
sugars and sweets increased (p < 0.05 or p < 0.01). The contribution of grains and their products, instant foods, and meats and
their products to mean intakes of energy, carbohydrate, protein and fat were high. In snacks, the contribution of instant foods,
breads and confections and beverages was high. During UT, cholesterol intake at weeks 1 and 3, and intakes of protein, fat, thiamin,
riboflavin and niacin at week 4 by 7-d dietary record were different from their standard intakes (p < 0.05 or p < 0.01). Intakes of
VA, Ca and Fe at week 1, and intakes of carbohydrates, cholesterol and crude fiber at week 4 by 3-d dietary record were different
from their standard intakes (p < 0.05 or p < 0.01). During ST, VC intake at week 5, and energy intake from carbohydrate and
cholesterol intake at week 6 by 7-d dietary record were different from their standard intakes (p < 0.05 or p < 0.01). Cholesterol
intake at week 5, and energy intake from carbohydrates and fat, and intakes of protein, fat, cholesterol and riboflavin by 3-d dietary
record were different from their standard intakes (p < 0.05 or p < 0.01). In conclusion, empty-calorie foods can be a main source
of diet and snacks for Tackwondo athletes, and education about desirable nutrients and foods intakes is needed to help them
control their weight. When investigating the nutritional status of Tackwondo athletes in the future, the 7-day or 3-day dietary
record is desirable provided they are conducted in the middle of each period after distinguishing UT from ST period. (Korean J
Nutrition 35(2) : 237~249, 2002)
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% contribution of nutrient k by food group i =

total nutrient k provided by food group i
total nutrient k provided by all food groups

x 100
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Table 1. General characteristics of the subjects

Characteristics Mean + SD
Age (yrs) 16.1 + 1.3
School year

1 4 (44.4)"

2 2 (22.2)

3 3 (33.3)
Weight (kg) 563 £ 7.5
Height (cm) 167.8 + 8.4
BMI (kg/m) 214 + 3.2
Career of exercise (yrs) 29 +£1.7

1) N (%)
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Table 2. Daily mean nutrient intake during usual and special training periods by dietary record

Nutrients

Total

Usual training Special training

Energy (kcal)
% of total energy

2277.6 + 2986 ( 84.4 + 11.1)"

2479.8 + 3744 (91.8 & 13.9)

2008.1 + 307.4*? ( 74.4 + 11.4)

From carbohydrate 599 £+ 2.1 599 + 27 590+ 23

From protein 152+ 09 150+ 1.0 155+ 1.0

From fat 256 + 1.7 255+ 23 256+ 1.6
Carbohydrate (g) 3399 + 51.8 3722 + 628 296.9 + 55.3**
Protein (g) 858 + 8.0 (1144 + 10.6) 922 + 11.0 (123.0 + 14.7) 773 £  6.6* (103.1 + 8.8)
Fat (g) 646 £ 85 702 £ 115 57.1 & 7.9%
Cholesterol (mg) 2844 £ 418 3194 + 670 2377 £ 22.3%
Crude fiber (g) 58+ 07 61+ 10 55+ 07
Vitamin A (ug RE) 667.8 + 1049 ( 954 + 15.0) 6544 + 109.8 ( 93.5 + 15.7) 685.8 + 1295 (98.0 + 18.5)
Thiamin (mg) 1.6 + 02 (1136 = 13.7) 1.7+ 03 (1205 £ 19.7) 15+ 01* (1042 + 9.8
Riboflavin (mg) 1.1+ 01 (662 + 85) 1.1+ 02 (709 + 12.0) 1.0+£ 01" (599 + 5.6)
Niacin (mg) 178 + 19 (989 + 10.7) 185 + 2.8 (102.8 + 15.5) 168+ 16 (936 8.56)
Vitamin C (mg) 80.7 + 8.3 (1153 + 11.8) 783 + 123 (111.9 + 17.6) 839+ 110 (1199 + 15.7)
Ca (mg) 389.2 & 586 (43.2+ 6.5 3935 & 705 (437 £ 7.8) 3834 £ 59.2 (426t 6.6)
P (mg) 1152.1 £ 120.1 (128.0 + 13.3) 12214 + 168.0 (135.7 + 18.7) 1059.9 + 102.2* (117.8 + 11.4)
Fe (mg) 123 & 23 (772 +£14.3) 125+ 19 (783 % 12.1) 121+ 38 (757 + 23.8)
Mean + SD
1) % RDA

2) Values with asterisk are significantly different between usual and special training period by paired t-test

*:p <0.05, ++: p <0.01
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Table 3. Daily mean food intake during usual and special training periods by dietary record

Unit: g

Food group Total Usual training Special training
Grains and their products 312.86 + 54.72 321.37 + 65.25 304.36 + 44.06
Potatoes and starches 31.80 = 10.90 3437 + 13.68 2923 + 7.11

Sugars and sweets**" 680 + 145 6.66 + 1.88 695 £ C.95

Legumes and their products 3074 + 773 36,57 £ 6.31 2491 + 3.28

Seeds and nuts 534 £ 3.56 338 + 271 729 + 3.32

Vegetables 339.62 + 39.33 331.86 + 43.45 347.37 + 35.55
Mushrooms** 1.82 &£ 098 239 £ 0.52 125+ 1.02

Fruits 68.71 =+ 57.42 55.32 + 30.36 82.10 + 75.36
Meats and their products** 98.39 = 24.90 105.50 + 32.68 91.27 + 11.67
Eggs 2781+ 932 3141 + 11.98 2421 + 3.542
Fishes and shellfishes 3775 £ 735 39.13 + 8.25 3636 + 6.52

Sea weeds 291 £ 125 269 £ 1.60 313 £ 0.80

Milk and daily products 2411 £ 30.89 34.97 £ 3490 13.25 + 2333
Fats and oils 898 + 244 9.03 + 347 892 + 076
Beverage and drink 117.24 = 111.74 184.13 £ 94.88 50.35 £ 86.38
Instant food*** 115.21 + 50.34 148.63 + 51.78 81.79 + 13.83
Seasonings 3478 £ 471 33.24 £ 5.21 36.31 £ 3.82

Mean + SD

1) Food groups with asterisk are significantly different between usual and special training by paired t-test

#:p <005, #x: p <001, #x+: p < 0.001
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Table 4. Contribution of each food group to energy and several nutrients intake of the subjects
Rank

Contribution to energy intake

Total Usual training Special training

1 Grains and their products (50.2)" Grains and their products (48.3)  Grains and their products (55.6)
2 Instant food (13.8)  Instant food (15.2)  Meats and their products (10.2)
3 Meats and their products (11.7)  Meats and their products (11.9)  Instant food (10.0)
4 Vegetables (3.8) Vegetables (3.6) Vegetables (4.7)

5 Fats and oils (3.4) Fats and oils (3.4) Fats and oils ( 4.0)
“Contribution o protein intake T
1 Grains and their products (28.0)  Grains and their products (27.6)  Grains and their products (27.7)

2 Meats and their products (23.3)  Meats and their products (23.0) Meats and therir products (23.0)

3 Instant food (16.2)  Instant food (18.0)  Fishes and shellfishes (13.7)

4 Fishes and shellfishes (11.6)  Fishes and shellfishes (10.8)  Instant food (13.0)

5 Vegetables (7.3} Vegetables ( 6.6) Vegetables (9.4)
“Contribution to fat intake T
1 Meats and their products (30.4)  Meats and their products (30.7)  Meats and their products (25.7)

2 Instant food (22.3)  Instant food (24.5)  Grains and their products (20.5)

3 Grains and their products (14.4)  Fats and oils (13.2)  Instant food (17.9)

4 Fats and oils (13.6)  Grains and their products (11.5)  Fats and oils (17.0)

5 Eggs (5.1) Eggs (5.1) Eggs (5.0
“Contribution to carbohydrate intake T
1 Grains and their products (69.8)  Crains and their products (68.9)  Grains and their products (75.5)

2 Instant food (10.0)  Instant food (10.7)  Instant food ( 6.4)

3 Beverage and drink (4.9) Beverage and drink ( 5.6) Vegetables (5.7)

4 Vegetables ( 4.8) Vegetables ( 4.7)  Seasonings (3.0
5 Seasonings ( 2.2) Potatoes or starches (2.5  Fruits (2.3)
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Fig. 2. Contribution of each meal to total energy intake of the sub- o) 3 o EO—IE} WA s FER A A9
cts. G HAN thol AT 47 ANl T A

Table 5. Contribution of each food group eaten as snack to energy and several nutrients intake of the subjects

Rank

Total

Usual training

Special training

Contribution to energy intake

1

Instant foods

Breads and confectionary
Beverage and drink
Grain and their products
Milk and daily products

Contribution to protein intake

1

Instant foods

Breads and confectionary
Fishes and shellfishes
Grain and their products
Milk and daily products

Contribution to fat intake

1

Breads and confectionary
Instant foods
Milk and daily products
Fats and oils
Grain and their products

(22.39)"
(21.77)
(14.92)
(12.63)

Contribution to carbohydrate intake

[ S

Beverage and drink
Instant foods

Breads and confectionary
Grain and their products
Fruits

Instant foods

Breads and confectionary
Beverage and drink
Grain and their products
Miltk and daily products

Instant foods

Fishes and shellfishes
Breads and confectionary
Grain and their products
Milk and daily products

Instant foods
Breads and confectionary
Milk and daily products
Fats and oils
Grain and their producis

Beverage and drink
Instant foods

Grain and their products
Breads and confectionary
Fruits

(24.50)
(18.99)
(15.84

=
[<<I N

N
L e s

(32.36)
(29.06)
(16.23)
(5.77)

Breads and confectionary
Fruits

Instant foods

Beverage and drink
Grain and their procucts

Instant foods

Breads and confectionary
Fruits

Fishes and shellfishes
Grain and their products

Breads and confecticnary
Instant foods

Milk and daily products
Fats and oils

Potatoes or starches

Breads and confectionary
Fruits

Beverage and drink
Grair and their products
Instant foods

(45.07)
(22.29)
( 9.51)
(5.84)

(28.57)
(23.48)
(18.56)
(13.04)
( 5.85)

1} (%)
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Fig. 3. Changes in body weight during the study period. Values are
not significantly different by one-way ANOVA, BL: baseline, UT:
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Table 6-2. Mean nutrient intake by dietary record at different times and for different period during the special training period

Nutrients Total”

7-d dietary record

3-d dietary record

5th wk

6th wk S5th wk 6th wk

Energy (kcal) 2008.1 + 307.4 2017.1 + 313.0

% of total energy

2101.2 £ 251.2 1916.9 + 364.5 1838.2 + 479.6

From carbohydrate 590+ 23 596 £ 47 56.5 + 2.6*? 591+ 38 63.6 £ 2.2*

From protein 155+ 1.0 152+ 1.2 161+ 07 163+ 1.2 146 + 09

From fat 256+ 16 258+ 3.6 276+ 24 252 + 3.2 21.1 & 1.5%
Carbohydrate (g) 2969 = 55.3 301.0 =+ 584 2965 £ 375 2816 = 49.1 2943 + 889
Protein (g) 773 £ 6.6 764 + 9.0 843+ 8.0 782 + 153 66.1 + 12.4*
Fat (g) 571+ 79 57.7 + 10.5 64.7 £ 107 543 + 14.8 426 £ 8.5*
Cholesterol (mg) 237.7 £+ 223 2708 + 732 2634 + 18.0* 3594 + 116.4* 107.8 £ 25.1%
Crude fiber (g) 55+ 07 49+ 08 6.1+ 08 55+ 1.1 51+ 1.2
Vitamin A (ug RE) 685.8 + 129.5 656.5 + 163.2 702.5 + 122.7 759.8 + 2104 680.0 + 153.6
Thiamin (mg) 1.5+ 01 1.5+ 02 1.6 £ 02 14+ 02 14+ 03
Riboflavin (mg) 1.0+ 0.1 1.0+ 0.1 1.0x 0.1 1.0+ 02 0.7 £ 0.1%
Niacin (mg) 168 + 1.6 150+ 2.2 182 + 23 156 + 3.7 175+ 3.1
Vitamin C (mg) 839+ 110 69.3 + 10.1** 91.3 + 18.1 81.7 £ 225 804 £ 169
Ca (mg) 3834 £ 59.2 390.8 + 973 3855 + 517 3349 £ 723 3839 £+ 127.2
P (mg) 1059.9 + 102.2 1011.8 + 126.7 1160.9 + 101.0 1050.9 + 199.6 974.7 + 2049
Fe (mg) 121+ 3.8 120+ 47 113+ 13 103 + 26 107 = 23
Mean + SD

1) Daily mean nutrient intake computed from dietary record method through the total special training period
2) Values with asterisk are significantly different from the value of total period in the same row by student t-test

#: p <005, *: p <0.01
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