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=ABSTRACT=

A 4-week energy balance study was conducted to estimate the energy expenditure
(EE) of 16 college age men and women, 20 to 26 year of age, by measurement of
energy intakes and changes in body energy(BE) content(intake / balance technique),
keeping their normal living pattern and maintenance body weight, Energy intake was
measured by bomb calorimetry and estimated by food table, Fecal energy loss was
calculated from nitrogen excreted. Fat mass was determined from body density estim-
ated from skinfold tickness,

1) Gross energy(GE) intakes calculated from food table was not only 13.4% lower than
those of bomb calorimetry but also lower 4 and 5% than metabolizable energy (ME)
intakes for the male and female subjects, respectively.

2) Fecal energy loss was 7.2% and 6.9% proportion of the gross energy intake for the
male and female subjects, respectively,

3) Mean daily metabolizable energy intakes estimated by subtract fecal and urinary
energy loss was 2467kcal for the male subjects and 1897kcal for the female subjects.
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4) Total body energy change estimated from body composition change over 31 days
was decreased 7672kcal for the male subjects and 2689kcal for the female subjects.

5) Mean daily energy expenditure was 2714kcal(45kcal / kg of body weight)for the
male subjects and 1984kcal(40kcal / kg of body weight)for the female subjects.

6) The estimated energy expenditure of college-age subjects in this study provide
evidence to support the Recommended Dietary Allowances for energy of Korean

normal adult,
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Table 1. Physical characteristics of the subjects

Subject Age Height Weight Volume Skl,nfOId*
thickness
yr cm kg 1 mm
Male 1 25.7 165.4 59.0 56.9 46.5
2 246 167.5 63.4 59.5 41.5
3 24.1 167.0 57.5 53.1 29.0
4 21.5 164.7 57.6 54.8 36.0
5 26.3 163.5 56.7 52.2 45.5
6 20.0 171.9 70.0 65.4 38.5
7 22.1 170.6 517 52.0 433
8 25.7 171.7 66.5 61.7 315
Female 1 223 156.6 50.3 48.5 79.0
2 21.7 150.5 46.5 45.0 81.0
3 21.6 153.1 42.6 40.8 56.5
4 223 151.5 438 423 75.5
5 21.6 154.2 55.0 539 101.8
6 21.6 157.5 54.0 53.0 105.0
7 23.0 161.2 53.7 51.5 64.0
8 223 150.2 4717 45.9 73.0
MEAN 23.8 167.8 61.1 570 39.0
+SEM 0.8 1.2 1.8 1.7 2.1
for males
MEAN 22.1 154.4 49.2 47.6 79.5
+SEM 0.2 1.3 1.6 1.6 5.6

for females

*The sum of triceps, abdomen and subscapular skinfolds
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Table 2. Summary of hematological and blood clinical results for each subjects.

Subject Initial Final
Hb Ht A/G GOT GPT Alk Pase Hb Ht A/G GOT GPT Al Pase
g/dl % ratio units units units g/dl Yy ratio units  units units
Male 1 16.1 46.6 1.3 14.0 14.0 8.0 16.0 453 1.8 36.0 12.0 8.0
2 153 4.1 1.8 11.0 13.0 5.0 16.5 46.7 2.0 13.0 110 5.0
3 148 4.4 1.9 11.0 12.0 8.0 156 448 15 15.0  13.0 7.0
4 16.1 45.2 1.7 18.0 14.0 4.0 153 437 14 16.0  14.0 4.0
5 13.9 43.3 1.5 14.0 13.0 4.0 149 434 17 150 110 5.0
6 16.3 46.9 1.8 12.0 10.0 4.0 152 420 1.8 13.0 110 4.0
7 16.1 48.0 1.9 14.0 12.0 8.0 151 437 1.9 150 110 9.0
8 152 43.4 19 16.0 14.0 6.0 153 4.7 19 20.0  13.0 6.0
Female 11.5 4.0 1.2 15.0 10,0 9.0 1.8 430 14 13.0 9.0 6.0

1

2 135 4.0 1.3 14.0 15.0
3 134 43.0 16 15.0 8.0
4 14.0 41.0 1.2 16.0 10.0
5 12.3 45.0 1.6 15.0 10.0
6 13.3 8.0 12 14.0 13.0
7 12.8 4.0 1.8 11.0 9.0
8 134 43.0 1.5 14.0 13.0

MEAN 15.5 45.2 1.7 13.8 12.8
+SEM 0.3 0.6 0.1 0.9 0.5
for males

MEAN 13.0 44.0 1.4 14.3 11.0
+SEM 0.3 0.7 0.1 0.5 0.9
for females

50 4.0 440 14 16.0  24.0 7.0
8.0 138 4.0 17 140 9.0 8.0
6.0 145 420 13 150 12,0 6.0
60 127 4.0 14 130 9.0 6.0
5.0 13.7 450 15 3.0 13.0 4.0
60 132 450 16 120 9.0 6.0
7.0 13.8 45.0 1.8 12.0 9.0 5.0

5.9 155 4.3 18 179 12.0 6.0
0.7 0.2 05 0.1 2.7 0.5 0.7

6.5 134 40 15 135 118 6.0
0.5 0.3 04 0.1 0.5 1.8 0.4

Hb=Hemoglobin, Ht=Hematocrit, A/G=Albumin/Globulin,
GOT=Glutamic Oxaloacetic Transaminase(Reitman—Frankel Units), GPT=Glutamic Pyruvic
Transaminase(Reitman— Frankel Units) and Alk.Pase=Alkaline phosphatase(King— Armstrong Units).
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Table 3-a. The kind of diet used

Breakfast

Lunch

Supper

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

*Cooked rice

*Tangle soup with beef
*Spiced perilla leaf
"Dry anchovy, roasted
*Kimchi

*Cooked rice

“Steamed fish cake soup
*Squid boiled dry
*Shreded cucumber salad
*Kimchi

*Cooked rice
*Soy-paste soup

*Dry cod, roasted
*Spiced bellflower root
“Kimchi

*Cooked rice

*Beef soup

*Spiced perilla leaf
*Spiced saused clam
*Kimchi

*Cooked rice
"Soybean sprout soup
*Spiced egg, steamed
*Spiced cucumber
*Kimchi

*Cooked rice

*Tangle soup with clam
“Korean cabbage, salted
*Spiced bellflower root
*Kimchi

*Cooked rice

*Dry alaskan pollack soup
with egg

*Spiced cucumber

*Anchovy boiled dry

*Kimchi

*Cooked rice
*Sea eel stew
*Kimchi
*Milk

*Cooked rice

“Radish soup with beef
*spiced eggplant

"Leek, salted

*Kimchi

*Milk

*Cooked rice
*Beef stew
*Kimchi
*Mikl

*Cooked rice
*Soy-paste soup
“Mackerel boiled dry
*Lettuce, salted
*Kimchi

*Milk

*Cooked rice

*Kimchi stew with pork
*Spiced danmuji
*Spiced spinach
*Kimchi

*Milk

*Cooked rice mixed with
seasoning

"Soy-paste soup

*Milk

*Cooked rice

*Radish soup with beef
*Fungus boiled dry
*Fish cake boiled dry
*Milk

*Cooked rice
*Soy-paste soup
*Hair tail, roasted
“Lettuce, salted
*Castella

*Kimchi

*Cooked rice
*Beef, roasted
*Spiced lettuce
*Soy-paste soup
*Castella

*cooked rice
*Soy-paste soup
*Spiced egg fry
*Spiced watercress
*Castella

*Kimchi

*cooked rice

*Pork chop, roasted
*Soy-paste soup
*Castella

*Cooked rice with beef stew
*Kimchi
*Castella

*Cooked rice

*Kimchi stew

*Spiced green pumpkin
*Spiced squid, steamed
*Castella

*Kimchi

*Cooked rice

*Soy-paste soup

*Spiced mungbean sprout
*Spiced saused clam
*Castella
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Dietary intake
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0 1 2 3 4 mean
week

Fig. 1-a. Relationship between dietary energy and
metabolizable energy intake during a 4-week
study in male subjects.
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Fig. 1-b. Relationship between dietary energy and
metabolizable energy intake during a 4-week
study in female subjects.
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Table 4. Daily energy intake and diet composition during a 4-week study.

. Energy Intake % Energy from
Subject -
Table* Measured* CHO* Protein Fat
keal/d keal/d : ‘
Male 1 2,448 2,814 73.6 14.2 12.3
2 2,310 2,718 73.7 11.6 14.7
3 2,402 2,730 73.9 11.5 14.6
4 2,189 2,575 67.1 14.8 18.1
5 2,365 2,688 73.6 11.6 14.8
6 2,458 2,825 70.0 13.0 17.0
7 2,429 2,760 73.5 12.0 14.5
8 2,345 , 2,759 74.0 14.0 12.0
Female 1 1,871 2,163 729 124 14.9
2 1,808 2,036 68.3 16.7 15.0
3 1,717 1,976 71.0 9.8 13.1
4 1,741 1957 76.0 10.5 13.5
5 1,919 2,283 69.8 15.2 15.0
6 1,720 1,940 71.5 13.5 15.0
7 1,698 2,084 69.0 16.0 15.0
8 1,950 2,228 69.5 15.5 15.0
MEAN 2,369 2,734 72.4 12.8 14.8
+SEM 29 26 0.4 04 0.7
for males
MEAN 1,803 2,083 72 13.7 14.6
+SEM 33 43 1 0.9 0.3

for females

*1 Energy estimated by food table.?
*2 Energy measured by a bomb calorimeter
*3 Carbohydrate

2 932 40] o]4bo] ITH Table 2 B2, 2 AYAZ 298 93 (Measured) 7 4| E 2 A4
_ o 9] o) shed $A48 43 (Table), 712 1 Fo 1]
2. L 2 FEY ’
T A 2T 4 A)(GE) 4#o] tig 2 22U TAN=
B # 3R 19 B09A UHFGE)  Table d o wut
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o thAdAte] U (GE)A H 2 dgA=
ZA3 3R] 7+ U gAE 1940~2283kcal / day
N2 H 2083+43keal / dayo] ok Al ZR A
2 et oA HHFS 2 gz 169
8~1950kcal / day™ Y1 2 % 1803+ 33kcal / day
ojurt AFEA A AL dFAE 2T
ZAUR(GE)A & 8o} B 134409%
otk FANUA(GE) A Zo dig 23d, gwa
2 AurAe] Hid v 24z 72.041.0%,
13.7409% 2 14.6+03% 2 ¢ ) A= 5} v) &
Eig A=

3. 0¥ 2
o]

dFAZ 243 dd Z dYAEY FAUA
(GE)H# %, 2ejx iz Aoz o diA
&A% 92 dadu A ZFae] 434 s Jepd
A A& Table5 2 Fig.1-a,bo} zt}

G oAt i oy A &4 2L 2 g g}
¥ 152~229kcal /day H9l2 H 198410
kcal /day A ol FAUWA HHF(GE)Y
o} 7.2%9) AZFHAT. 2HF oix) &P
Z} o) g A 59~88keal /day W2 HEF 70+
3kcal /day2 4] o= FWA HFHZ(GE)9
o 2.6%° AZH A FAX HHZ(GE)
oA i 2 AWMF YR EAFE Ao
A& e AR ZF(ME)S 2 tidapd 227
7~2592kcald 9] 2 o 2466+ 31kcal / day 2 A}
ol F YA 4FHF(GE) S oF 0%l a3

g
g
o]

=
=

=]
o

a2z oA &4 gAt

At

of )42 S o =) &A B ZH Azt
¥ 115~186kcal /day 912 ¥ 1444 8kcal-
/day 24 ol FolUx YHF(GE)Y <
6.9%°] AFGHAL. 2¥F dyx &4Ze
Z} o 328 26~50kcal / day 912 3 4243
kcal /day2 A o]& Fluz 4 F(GE)9
oF 2.0%°) AZHAY FoliA HAR(GE)
AA i 2 AF dux &ATE sty
A& AR ZF(ME) 2 2 gig#d 179
1~2071kcal / day*d 9] 2 ¢ 18974 37kcal / day
24 ol FAYA HHAZ(GE)9 291% ol
HF= Ak

4 AQE HEFH AW oA HFF

H ZH i abE AE0)13 54 S WE R
HREAE 28t Fa3 AAE HES, 122
3 o] E2RE A4&3 AU A B{FL(BE)
9] AL Table 6 3 2},

g AR A7z Bt AFHEEH
2 7 A —0.60~+0.80kg 92 HF
—0.13+0.16kg o=l °lF AP FF(FM)
< 7+ 3R —278~+055kg HOE B
—091+0.37kg o|A FAL=ZAF (LBM)
& 7 o gAE —086~+2.68kg MR HF
+0.7940.44kg o] A5 FS Jelyc), AL W
go 2 e 44st Ay YA 2FFHBE)S
z} ) AdAE —23117~+ 4452kcal M A2 HF
—7,672+ 3,026kcal®] YA 2 7FF(BE)HE S
VR o

o 3ty A1t Uy AF HER
2 7} djAdarE —0.60~+1.80kg W2 A
+0.5510.25kg =l 215 AL AF(FM)
2 Z YAApE —155~+053kg HYE HA
—0.391+0.33kg °|Ax FAwzZZF (LBM)
< 7 dAAE —027~+156kg HH= B
+0.9410.31kg 2] ¥ EZFS et} AR WS
Zo 2 Ry 48 AU ouix) B Fee 2 gA
A —13038~+ 6224kcal M2 HF —2689

— 431 —



- 955 - 999 098 -

Table 5. Relationship between daily energy intake and metabolizable energy intake during a 4-week

study.
. Energy Intake Fecal™ Urinary™ Metabolizable™
Subject
(Measured™) Loss Loss Energy
kcal/d kcal/d kcal/d keal/d
Male 1 2,814 228 80 2,506
2 2,718 180 72 2,466
3 2,730 218 63 2,449
4 2,575 229 69 2,277
5 2,688 193 59 2,436
6 2,825 161 72 2,592
7 2,760 152 61 2,547
8 2,759 222 73 2,464
Female 1 2,163 186 50 1,927
2 2,036 148 44 1,844
3 1,976 115 43 1,818
4 1,957 133 33 1,791
5 2,283 162 50 2,071
6 1,940 121 26 1,793
7 2,084 152 48 1,884
8 2,228 137 41 2,050
MEAN 2,734 198 ' 69 2,467
+SEM 26 10 3 31
for males
MEAN 2,083 144 42 1,897
+SEM 43 8 3 37

for females

*1 Energy measured by bomb calorimeter
*2 Urinary loss=urine total nitrogen(g/day) X 7.9(kcal)
*3 Metaolizable energy(ME)=dietary energy intake—(fecal loss + urinary loss)

+2925kcal ¢ o= B§{F(BE) A5 S g AY7)Iz B¢l & iAol A AHF(ME)
At 3 AW A BFFBE)S HELE FE
Uz FEyos i 7 thRd 19 7

5. A 2wl ojuix] Av|Z(EE)E A& 432 Table 73}
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Table 6. Changes in body composition and total body energy content during a 4-week study.

Subject Weight Fat Mass Lean Body Mass Total Body
Energy
kg kg kg kcal
Male 1 +0.30 —1.01 +1.31 —8,057
2 —0.30 —0.15 —0.15 © —1,548
3 -0.10 +0.55 ~0.65 +4,452
4 —0.50 —1.84 +1.34 —15,745
5 -0.10 -2.78 +2.68 —23,117
6 —0.50 -0.86 +0.36 ~17,631
7 +0.80 —1.46 +2.26 -11,273
8 —0.60 +0.26 —0.86 +1,541
Female 1 —0.20 —1.55 +1.35 —13,038
2 +1.00 -+0.36 +0.64 4,001
3 +0.70 +0.13 +0.57 +1,790
4 +1.80 +0.53 +1.27 +6,224
5 +0.50 —0.44 +0.94 -3,133
6 —0.60 —2.16 +1.56 —18,497
7 +1.00 —0.48 +1.48 —2954
8 +0.20 +0.47 —-0.27 +4,095
MEAN -0.13 -0.91 +0.79 -1,672
+SEM 0.16 0.37 0.4 3,026
for males
MEAN +0.55 —-0.39 +0.94 —2,689
+SEM 0.25 0.33 0.31 2,925
for females
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Table 7. Intake/balance estimation of daily energy expenditure from change in skinfold thickness

during a 4-week study.

] Length of Total ME  Change in Body Total Energy Daily Energy
Subject Study Intake Energy Content  Expenditure Expenditure

days kcal kcal kcal keal

Male 1 31 77,438 8,057 89,495 2,758

2 31 76,446 —1,548 77,994 2,516

3 31 75,919 +4,452 71,467 2,305

4 31 70,587 —15,745 86,332 2,785

5 31 75,516 -23,117 98,633 3,182

6 31 80,352 —17,631 87,983 2,838

7 31 78,957 —11,273 90,230 2911

8 31 76,384 +1,541 74,843 2414

Female 1 31 59,737 ~13,038 72,775 2,348

2 31 57,164 +4,001 56,163 1,715

3 31 56,358 +1,790 54,568 1,760

4 31 55,521 +6,224 49,297 1,590

5 31 64,201 ~3,133 67,334 2,172

6 31 55,583 —18,497 74,080 2,390

7 31 58,404 —2,954 61,358 1,979

8 31 63,550 44,096 59,454 1,918

MEAN 2,714

+SEM 95
for males

MEAN 1,984

+SEM 98

for females
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