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Abstract

A 4-week energy balance study was conducted to estimate the energy expenditure (EE) of 7 high school
age girl, 15 to 16 year age, by measurement of energy intakes and changes in body energy (BE) content
(intake / balance technique), keeping their normal living pattern and eating behavior. Gross energy intake
(GE) and fecal energy (FE) loss was measured by bomb calorimetry. Urinary energy (UE) loss was calculated
from nitrogen excreted. Fat mass (FM) was determined from body density estimated from skinfold thickness.
Mean constitutional ratio of carbohydrate, protein and fat for the total energy intake was 70.1+1.8%, 12.2
10.7% and 17.7+2.0%, respectively. Fecal energy loss was 2.8% proportion of the gross energy intake.
Mean daily metabolizable energy estimated by subtract fecal and urinary energy loss was 20223 50kcal.
Total body energy change estimated from body composition change over 28days was increased 2400+
950kcal. Mean daily energy expenditure was 1958 + 87kcal (39 + 2kcal / kg of body weight).
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Table 1. Physical charateristics of each subject
Height (cm) Weight (kg) Skinfold thickness* (mm)
Subject Age(yn)
Initial Final Initial Final Initial Final
1 16.1 156.3 156.3 499 50.6 98.0 98.0
2 16.0 162.1 162.1 48.1 49.5 69.3 73.0
3 153 165.0 165.1 46.0 47.0 51.6 51.5
4 15.2 157.2 157.2 50.5 50.3 65.0 67.0
5 15.8 159.7 ‘159.7 51.7 51.5 62.0 62.0
6 15.8 163.0 163.2 52.5 52,5 515 53.0
7 16.1 158.3 158.5 471 47.8 70.0 70.0
M 15.8 160.2 160.3 49.4 499 66.8 67.8
+SE** 01 1.2 1.2 09 0.7 59 59
*The sum of biceps, triceps, abdomen and subscapular skinfold thickness
**Mean +standard error
Table 2. Labolatory findings of blood in each subject
Hb(g/dl) Hct (%) sGOT(units) sGPT(units)
Subject
Initial Final Initial Final Initial Final Initial Final
1 14.2 15.6 41.6 44.0 14.0 18.0 1n.o 12.0
2 18.9 16.2 48.9 44 .4 16.0 14.0 11.0 9.0
3 17.3 13.6 39.7 40.0 12.0 15.0 8.0 11.0
4 139 14.6 40.6 40.2 17.0 18.0 13.0 120 °
5 10.7 11.0 36.3 333 20.0 10.0 13.0 8.0
6 109 149 355 47 4 16.0 16.0 1o 10.0
7 1.4 13.6 36.9 348 17.0 16.0 14.0 12.0
Normal values 12.7~15.7 36.0~45.0 8.0~40.0 5.0~35.0

Hb=hemoglobin, Hct=Hematocrit

sGOT=Serum glutamic oxaloacetic transaminase (Reitman-Frankel units)
sGPT=Serum glutamic pyruvic transaminase (Reitman-Franke! units)
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Table 3. The kind of diet used

369

Breakfast Lunch Supper
Monday *Cooked rice *Cooked rice *Cooked rice
*Soybean paste soup with radish *Kimchi *Kimchi
*Soybean sprout, seasoned *Soybean curd, fried *Spinach, seasoned
*Steam fish paste, roasted *File fish, roasted *Solen
*Shreddled radish, salted .
*Yul moo kimchi
*Fried egg
*Seasoned laver
Tuesday *Cooked rice *Cooked rice *Cooked rice
*Soybean curd soup with *File fish, roasted *Egg, steamed
Alaskan Pollack *Solen *File fish, roasted
*Spinach, seasoned *Kimchi *Kimchi
*Soybean sprout, seasoned *Seasoned laver
*Shredded radish, salted
*Fried egg
*Kimchi
*Seasoned laver
Wednesday *Cooked rice *Cooked rice *Cooked rice
*Soybean paste soup with sireki *Ham, fried *Egg, hard-boiled
soybean curd, pork lean meat *Soybean sprout, seasoned *Dry white fish, roasted
*Soybean sprout, seasoned *Kimchi *Kimchi
*Spinach, seasoned *Seasoned laver
*Kimchi
*Yul moo kimchi, roasted
*Shredded radish, salted
*Hair tail, rpasted
Thursday *Cooked rice *Cooked rice *Cooked rice
*Soybean curd soup *Beef, roasted *Kack doo ki
*Kimchi *Spinach, seasoned *Fish paste, roasted
*Egg, roasted *Kimchi *Dry white fish, roasted
*Stir-fried vegetables, meat *Seasoned laver
*Soybean sprout, seasoned
*Shredded radish, salted
*Green pumpkin, roasted
Friday *Cooked rice *Cooked rice *Cooked rice
*Soybean curd soup with kimchi *Kimchi *Kimchi
*Kimchi *Soybean curd, fried *File fish, roasted
*Shredded radish, salted *Seasoned soya source *Canned tuna
*Soybean sprout, seasoned *Toro stem, seasoned
*Spinach, seasoned
*Sausage, roasted
*Acorn-jelly, seasoned
Saturday *Cooked rice *Roasted rice mixed with *Cooked rice
*Soy-paste soup with green season *Kimchi stew with sardine
pumpkin *Fried egg *Kack doo ki
*Kimchi *Kimchi *Seasoned laver
*Cooked soybean sprout
*Lettuce, salted
*Spinach, seasoned
*Acorn-jelly, seasoned
*Seasoned laver
Sunday *Cooked rice *Cooked rice *Cooked rice
*Brown sea weed soup *Soybean sprout soup *Radish soup with beef
*Kimchi *Kimchi ’ *Kack doo ki
*Fried sausage *Dry white fish, roasted *Roast fish

*Steamed egg custard, seasoned
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Table 4. Daily gross energy intake and diet composition dur-
ing a 4-week study

SubjecEnerty ke
CHO* Protein Fat
1 2,046+ 66 67.5 13.8 17.3
2 2,405+128 69.8 125 18.1
3 2,134+ 70 76.8 11.8 11.4
4 1,688+ 93 66.5 15.1 18.6
5 1,978+134 63.3 9.3 27.7
6 2,381+151 711 11.5 17.7
7 2,340+108 75.6 11.2 13.1
M+SE* 2,139+ 50 70.1+1.8 12.2+0.7 17.7+2.0

*Carbohydrate
**Mean +standard error
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Table 5. Relationship between daily gross energy intake and metabolizable energy intake during a 4-week study

(kcal)

Subject Gross energy intake Fecal loss Urinary loss Metabolizable energy

1 2,046+ 66 6815 69+5 1,924+ 63

2 2,405x128 47 x3 51+3 1,318+127

3 2,134+ 70 49+4 62+4 2,034+ 67

4 1,688+ 93 86+8 56+1 1,566+ 93

5 1,978+134 56+3 57 +1 1,878+134

6 2,381+151 38+5 58+4 2,294+150

7 2,340+108 64+3 56+2 2,235+108
MSE* 2,139+ 50 59+3 58+1 2,022+ 50

*Mean +standard error

Table 6. Changes in body composition and total body energy content during a 4-week study

Subject Weight (kg) Fat mass (kg) Lean body mass (kg) Total body energy (kcal)
1 +0.70 +0.18 +0.52 +2,204
2 +1.40 +0.74 +0.66 +7,555
3 +1.00 +0.20 +0.80 +2,676
4 -0.20 +0.14 ~-0.34 +955
5 -0.20 ~-0.04 -0.16 ~535
6 0.00 +0.21 -0.21 +1,739
7 +0.70 +0.18 +0.52 +2,204
M+SE* +0.49+0.24 +0.23+0.09 +0.26+0.18 +2,400+950

*Meantstandard error

Table 7. Intake/balance estimation of daily energy expenditure

Length of study Total ME* intake Change in body energy content

Subject

Total energy expenditure Daily energy expenditure

(days) (kcal) (kcal) (kcal) (kcal) kcal/kg BW
1 28 53,900 +2,204 51,696 1,846 36
2 28 64,904 +7,555 57,349 2,048 41
3 28 56,952 +2,676 54,276 1,938 41
4 28 43,848 + 955 42,893 1,532 31
5 28 52,584 - 535 53,119 1,897 37
6 28 64,176 +1,739 62,437 2,230 42
7 28 64,232 +2,204 62,028 2,215 45
M+SE** : 1,958+87 39+2

*Meatabolizable energy
**Mean+standard error
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