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=Abstract=

The Weekly and Daily Energy Expenditure and Nutrition Survey
on the Republic of Korea Army Cadets

Major T.H. Cho, M.D.
The Ministry of National Defense

(Directed by. Dr. D. J. Kim, Professor of Physiology, Ewha Womans University College of
Medicine, Seoul)

Determination of weekly and daily energy expenditure was made on 62 Republic of Korea Army
cadets who were selected at random in order to estimate the weekly and daily -ealorie expenditure.
Basal metabolic rate (B.M.R.), and energy cost of various military and daily activities were mea-
sured by indirect calorimetry using open circuit method. Time-motion studies were also carried on.
using a stop-watch. The total weekly energy expenditure was calculated by summation of data using-
energy cost per minute, and the time spent on each activity.

Determination of daily energy expenditure was deduced from each data of weekly energy expen-
diture. Food survey was also carried on for a week, and daily calorie intake was determined by a.
weekly average discounting loss in cooking. All measurements were determined from the Standard
Table of Food Composition published by the Ministry of National Defense (1961).

Following data were observed.

1. Physical status of cadets are as follows. Please note that the height and weight averages are
1-2cm and 4-5kg respectively over that of the Seoul National University students.
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2. The B.M.R. of cadets averaged 36.57 Cal./m?/hr.(S.D.+£3.63 Cal./m%hr.) is almost equal
with data on the same ages of civilians and the Japanese, but a lower average of 5.1 Cal./m%hr.
than that of a common soldier.

3, The enregy expenditure during various military activities is close agreement with Consolazio,

Passmore and Durnin, and Japanese reports.
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Activity Av.of Cal./min. Activity Av.of Cal./min,
‘Dressing 9 3.61 Lying rest 15 1.19
‘Sitting, rest 14 1.25 Scouting patrol 9 7.03

7 reading 8 1.34 Digging fox hole 8 8.32

/#  writing 8 1.5 Raking area 9 6. 46
‘Standing rest 7 1.52 Camouflaging 9 6.41

7 at attention 8 1.87 Sweeping 9 5.91
"Walking, 120 paces/min. 11 6.32 Riding truck 7 2,42

" n non Crawling 9 12.42

with full field pack 7 6.14 Installing individual tent 7 1.52
Running, 180 paces/min. 7 14.08 Land readjustment 3 10.15
” voonon Drainage 2 10.77
with full fields pack 8 16.13 Squad combat 8 6.62
{Cleaning MI 4 2.51 Platoon in attack, MI 8 15.59

n AR 4 3.82 " n n AR 4 14.03
Bayonet drill 8 10.50 ” 7 n  LMG 4 14,94
‘Calisthenics 8 3.43 Weapon platoon attack, Mortar 4 12.92
‘Guard duty 8 1.69 " ” Recoiles rifle 3 11. 66
Policing area 9 2.9 " ” Rocket 1 14,16

4, On the time- motxon studies with stop-watch method it was found that 1—2 year students spent
the time markedly in mopping and sweeping (2. 06 hrs./week, 1.48 hrs./week) against 3—4 year stu-
«dents who spent the time typically in standing activities (18.16 hrs./week, 8.05 hrs. /week)

5. The daily energy expendlture of cadets are as follows;

First year 3,429 Cal./man/day Second year 3,253 Cal./man/day
“Third year 3,429 " Fourth year 3,344 ”

“The daily energy expenditure of cadets by weighted average is 3334 Cal./man/day.

6. Calorie intake of cadets is 3,705 Cal./man/day, which shows lower by 5.85—6.53% than the
studies of the Interdepartmental Committee on Nutrition for National Defense (1956), but higher
10.09% than that of the present common soldier.

7. Above described intakes of 3,705 Cal./man/day per cadet analyzed as follows; 76.86% from
the main dish of 828 gm/man/day (rice 576 gm/man/day, barley 252 gm/man/day), 2, 848 Cal./
‘man/day, 4,75% from the Republic of Korea Army Central Support Supply foods (bean paste, pep-
-per-sauce, and soy) of 176 Cal./man/day; and 18.38% from each unit’s supply of side dishes of 681
«Cal./man/day.

8. Total calorie intakes are sufficient for cadet, but there is a poor balance of nutrients such as
-protein, vitamin B, etc. For the daily requirement of protein 74,18 gm/man/day, a cadet takes
133.64 gm/man/day, but it is practically all vegetable protein. Animal protein is only 29.47 gm/
‘man/day, and shows 22.215% of the ideal amount of animal protein in comparison with the daily
intake of protein.

The content of vitamin B, showed 1.68 mg/man/day, whereas the recommended intake should
be 3.27 mg/man/day.

9. Average ratio of side dishes loss in cooking is 2.83%.
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3 2|5 5% 2|3 § 9%
1 256 | 167.92) -+4.09| 61.72] +4.53 1.68
2 191 | 167.89] 13.46) 63.01 +£4.61] 1.70
3 201 | 168.15 +4.24] 63.48 -5.03 1.70
4 186 ) 168.10) +£3.71 64.02) 45,10 1.70
o e 4BEY ALAGAE A 165.91~166.

38 cm, A= 58.18 kg~58.60 kg ol »}3l= (4, 1956041
AL HF I~Zem, AFL BT 4~5kg ¥ FAF
vebd Iz glor 7 deEe FFUE Aol H
4 4~6Gem, AT FBF 5.9~7.3kgol} Fer =F
AHFEF LT 0L TR 3589 BIERAE
23% ASY FFAAL 94 L dHFAA AF
165.9 cm, A% 54.2kg ol (Consolazio, Johnson &
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Pecora, 1963), o]7ldl] njstel 5 &2 Lzjele), ala
dES HFA A A A 160 em, 9 F 55 kg(BR, 1960)
of ¥ishd €5q Aelst ek ol AR Awa
Y 7l AAZANE AR i)Yo H oE

A & ql Xﬂ@.ﬂi 15 G444 342 BE dydt
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Q A EAE F FgFe] & Aol
1. 2| =AM
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H2E MBME Il tiA}EE
A = ?éé/lﬂxfﬂ R.O. ‘ Né rgnm/ l cal./m%/hr.
O 9 236 | 0.83 |0.273 38.5
= O 4 218 | 0.82 |0.269 38,1
ad O % 206 | 0.81 | 0.568 34.4
& O A 228 0.9 [0.25 39.8
A O A | 203 | 0.8 {(0.217 39.7
7 O 4 209 | 0.8¢ |0.14 36.3
T O 9 207 | 0.85 | 0.0983 35.1
ol O 3 185 | 0.84 | 0.209 31.8
% O o 181 | 0.84 | 0.253 33.0
ol O & 215 | 0.8 [0.372 38.3
7z O A 204 | 0.82 | 0.49 35.0
A O # 216 | 0.80 | 0.152 37.2
2 O % 214 | 0.80 |0.275 36.7
3 O & 214 | 0.91 |0.134 39.9
g O = 213 | 0.84 |0.174 34.5
a2 O 3 222 | 0.88 |0.143 38.5
+ O 4 233 | 0.86 | 0.142 41.7
u O % 214 | 0.82 |0.472 36.5
a4 O A 237 | 0.83 |0.146 42.4
G O ¥ 232 1 0.82 {0.186 39.8
W O A 225 | 0.89 |0.228 40.5
W O 213 | 0.85 | 0.177 41.1
ol O A 189.5 0.85 10.358 32.5
* O F 224 | 0.87 |0.196 40.2
A O % 198.5( 0.80 | 0.225 34.3
L O % 197 | 0.81 | 0,112 33.3
2 O % 160.5 0.88 | 0.458 27.7
g 0 4 191 | 0.81 |0.217 33.4
ol O 3 152 | 0.85 | 0.246 30.4
= | | | |%#&E
S.D.: #5434}
o)A EY 3 36.57 Cal./m¥hr. X 722 ¥ E §F
¢ 194 37.6Cal./m%/hr., 204] 37.4 Cal./m?hr,
(Kim et al, 1966), Z-& %59 ¢24 35.90~36.70
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Any e BEGAY F, FAEA 4 19 o
WA &R FFAE 18 3,_429 Cal,, 284 3,253
Cal., 33h4 3,429Cal., 8]5 434 3,344 Cal. 2 A (Al
6%) Aehid JU4E AT AFHFA A% A
AT AN AT S e 19 dlA &RFL
3,334 Cal.olt}h, ol& £(1963)¢] =¥ A 19 =2F
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Hag 2E #EE Al FEFE
¥ 5 = 4 9 4 |FFe A
Cal./min
S F 4] % A 15 1.19
” o o} A 14 1.25
" A A 7 1.52
2} . S 9 3.61
= 4 & o A4 8 1.34
B 7] " 8 1.55
B & 9 5.91
A A A El 7] 6 2.53
£ F oA A, A4 A 8 1.87
B ¥,  1208/% 11 6.32
2 P@ATA) 1208/F 4 7.86
T 2 1808 /% 7 14.08
T REAFE) 180x/% 8 16.13
s El 6 4.45
08 d A A 4 2.47
A 7T 82 3# ¥ 4 B 6 5.88
MIZl A F & (&ebAD) 6 3.17
M I F 9 4 2.51
A R T 9} ~ 4 3.82
ES 2 % 1 8 10.50
” 2 4 12.36
k-l o] gl BEalEE

X 2y 57 1 I _2%03-;31201/% 2 7.50
" seLB 1208/3 2 8.7
A A 3B A ELIY 5 3.05
= + A = 8 3.43
h S 8 1.69
= = 9 2.90
2 x 9 7.03
A 3l 3 + & 8 8.32
AF A A & 9 6.46
2 2 9 6. 41
= =+ 7 2. 42
=z 5 9 12.42
A o9 A F A A |- 7 1.52
” b A 3 10.15
” ul] o 2 10.77
A A M I EHA=A) 2 1.89
” g =+ 2 2.47
” (% ob) 1 3.95
" (d ) 2 4,11
2 o z 7 8 6.62
& = Z 2, MI 8 15.59
" AR 4 14.03
” LMG 4 14. 94
S F i3 = 3 4 6.71
A& F3 FAX 4 12.92
” FulEE 3 11. 66
” 24 = 1 14. 16
LMG 2R3 £4 49 473 2 5.15
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T— A 7574 4 (hours) Zojol 28227 (Cal.)

£y 4 1 |2 | s | s R
% 2 | 5114 | 53.41 52.41 | 54.37 3169 3301 3239 3358
g 9, #F 9 1.31 1.52 1.52 1.39 329 405 405 358
2 & 2.06 1.48 0.56 1.15 744 638 331 443
= ¥ A = 2.57 2.01 1.43 1.13 1014 711 606 429
= A 2.18 3.08 2.16 3.09 333 454 328 456
= 4, ¥ 9 4 1.00 0.43 0.39 0.57 71 51 46 68
” o oF A 12.48 | 11.36 | 1L42 | 12.11 959 869 877 913
” A A 9.16 9.03 7.47 7.42 842 823 708 700
A ° % 89 o4 e 2.37 3.13 2.43 2.18 699 859 725 614
4 2 3.55 4.11 4.18 4.14 430 459 472 465
W % 1.35 1.24 1.31 1.41 174 154 167 185
¥ % F B 0.30 0.37 0.50 0.30 60 74 100 60
& % | 4223 | 40.17 | 42.18 | 39.09 4247 4036 4238 3923
N | 3.30 3.30 2.31 3.10 392 392 282 355
=8, & o 3.15 3.06 2.59 3.02 702 670 644 655
s 9 6.46 8.49 8.30 8.39 2567 3344 3224 3281
A& 0.41 0.40 0.55 1.06 322 314 432 519
Ao 9, % ok Al T.04 5.54 7.20 7.04 1102 920 1144 1102
" A A 4.56 5.28 8.16 8.05 1070 1185 1793 1753
4 s &£ A 0.42 0.50 0.43 0.56 133 158 136 177
* 1 2.01 1.12 0.57 1.06 1704 | 1014 803 929
5 4+ A = 1.05 1.21 0.50 0.53 395 495 305 324
3 < 3.50 3.36 3.43 3.24 2519 2444 2854 2344
Z 7 168 168 168 168 24006 | 22770 | 24006 | 23411
2 7 - 24 24 24 24 3429 3253 3429 3344
7}%sF 3334 Cal./man/day

olw] 2, ¥t B, £(1963) ol 2u¥ 32 PC 706 ¢
Wwaase] 1o sIF 3,328Cal.ob ZAbste Passmore
& Durnin (1955)¢] Al#4= 7%9¢ 170 F(group) 2
2 gt 3 Fel AHA AT FAAH] E A el
Q¢ 19eldx &weF 2at 3,420 Cal,, 3,430 Cal., %
3,450 Cal. 33 3,433 Cal.ol] vl s}=l7l o E=19ls] w9
B 19 o] &ulzk 3,444 Cal. (K4 A0 d +F
ghm, 1962) w88 ok 110 Cal./day weh, &% &3
A 28 3,334 Cal./day = Ao §4 % A F(F.
A.0) BEHIA A, FF FFAAFA962) &5t
w 23 »%9] 3,500 Cal./day o 7}7h-g 3 ol v}, Atk
A5 F2 0 A AALY AA P WFY
e Al 6 Eok 2ok
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A ARG A o A £¥st AAzHY 224

A 3l o ok 3555 ”

of %A% HatdE, AT obd AA7l AAE
Ao AE ARG 2 dgR Aol
Ag FYAs ek ARdE QLAY
o %Y 2AANL g A 7T P
A 78 sl 2 ARG 8 RIS AIT
A Az g 19 AHGFFe HF 3705Cal/
ME6E ANBME Fzt ¥ YU2D HLX]

N
01‘!"'., £

wa a1 @l |1 ach MBS
1 16 | 22,204~25,974 | 3,172~3,711 3,429

2 17 | 21,941~27,091 | 3,134~3,870 | 3,253

3 15 | 21,680~25,463 | 3,097~3,637 | 3,429

4 14 | 22,162~26,088 | 3,166~3,728 | 3,344
7}E3F 3334 Cal./man/day

Jeriae 3005w

man/day ¢}= ¢|F o 4} (4 576gm/man/day,
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MTE ANRNE U 83 Iy
g g l%Ed|waA A + i = 1
Cal | G@m) | em) | @) A0 C) | B, (mg) | Bi(me) | N2 | Clme)

39229 3,628 | 118.5 38.6 736 | 4,303 3.0 1.98 16.5 119.5
39239 3,773 | 152.9 40.5 1385 | 2,693 3.15 1.51 53.8 168.5
39249 3,818 | 137.8 61.8 548 | 6,119 2.98 1.67 55. 67 176.6
39254 3,569 | 118.9 | 104.9 645 | 5,040 2.95 1.38 51.3 204. 6
34269 3,901 | 152.7 62.9 985 | 2,286 3.0 1.42 60.3 175.7
39274 3,686 | 122.7 40.3 696 | 7,020 2.92 1.84 53.1 176.6
34284 3,563 | 132 36.8 878 | 3,168 3.0 1.98 52.1 219.1

3 #F | 3,705 ] 133, 64 { 55.11 843 |4,376.85 3.0 1.68 ‘ 48,97 ] 177.2

oF# 252 gm/man/day)sll &k o FAle] AL E
odzke 19 2,848Cal.2A A dw 76.86%¢0]h F
Ao Rl 228 F= A2 34 90gm/man/
day, 3% 10 gm/man/day Z+2; 20 cc/man/day of|
olgr ko] 14 176Cal.z4 A A 4,75%°]H
ARGzl A AR Tl st T4l oa 14 g o]
681 Cal. 24 A dur9 18.38%¢ A Fgich. ojop-2
14 3,705Cal. AAF Ak AadAT 19 = kvl
3,334Cal.ol] FA M-S 1. 1& F8 A% F, 14 3,667
Cal. ¥t} 14 38Cal. (A1 d 2k} 1.01%) =otR et
Ao Azget

FAEY e 284 R4 FHNFGHSE)E A g
AA G g iz Aol F EFE AT HEw
2 2.838%0] ¢l

8]
=

RS E EIPVERNE-3 - bl
e

2 (gm) OEREER
FUE 783.5 4.348 0.555
125 483.5 3.778 0.781
3] 98.0 2.796 2.853
Al F3] 486. 3 7.394 1.620
I 252.1 4.256 1.788
g = 38.3 1.073 2.801
= % 1704.0 15.190 8.913
A A 509.9 10, 050 3. 059
! 49.0 1.55 3.173

* FAYA S T AY
** s1eg A o
EF ARYE 19 148 AH % 3,705 Cal.-2 Wil-
liams et al. (1959)¢] A F< wjAre R AT 1914
o} 3,922Cal.el wdte] 14 217Cal. 3 5.85% W&
4R old +a3 A (food issuednke 2 EAF A3
191815 3,947Cal. ne}&= 14 242Cal, % 6.53%
% falolvh, BE oly Al Akl diste] ¥ A

oie} w¥d =3 S84 wwids Ay 2 Vit B, F
Aol del 4 AEg olsF gk, =7 Williams
et al¥ Zae FHAAA exdale dAg Aelst
Rov] dut AYEFE 2 oA A F& &2
AR ol 7]l o Foll o] el FAS T 9o
duk Aol A WA F Aol Y& AL HYseh
1965 Fubst g $FAW ARz st
1914 s3F 3,331 Cale ~vishl 14 374Cal. 3,
10.09% ¥ 31019 ol& ARAYE SHAA o=
BAgule] Qg Aolelek =T £(1963) 54 Ay
L gaoz g ZFEzeY AT g 4% F &4
1594 373 14 1w 3,505Cal.of shded 15
9-¢ HFF 192 199 3,523Cal. 2 E 52 53] ol t}
g 19 199 133.64gm 5 A 238545 80%
=3

=

X

‘...O‘

fa 3
& e N

E zogtk A=ke 14 107€alold =il H gkl 1
o 1ele} 74.18gmo]l= 2 14 114 59.46gm &,
44,48% @A FAETE Ao Hv ol el 4
4 whlAole A okl eke] 40% ol AL TEAUR
WY FFE e Aol o)A (Best & Tayler, 1961)
olgtm X ZAERAE FEA A 149 14
29,70 gm = A% 22.21%q B3t} A xpe z:AMb
W 3l 722 district menusdl] ¢t~ g Williams ¢
Bie] 93hd 19 1w HFagd43% 138gm &
A Aok FEA sl wgk Aol Eole]
A vnArs wesheh, WA dewk ASTAE

g _ AFkgd zFEwAA 2 8%
wdead 0.74%0. (A F E=2)

X A 2 (kg) X2, 0(gAED

o s e

Ak AR A Frats 3
Az Ak 2z AE 1 197 55.11g 24 &
el & 74.63%F 2AU, 1961 4AA Y AAFL
19 19 41.43gm 24 370Cal.olvh, X WpAI & ol
KF e oFeke] 1/30] ojAdAolet & o ZEF okol

gl Sorty g
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.,

FEekr AL F2 34 (4 576 gm/man/day,
22 252 gm/man/day) Y-8} 14 1419 614,95 gm 2,460
Cal,, AFx2E %9 I3 90gm/man/day, =53 10

gm/man/day, Zt3 20ml/man/day 38 19 197
26.55gm, 106 Cal. 24 4£3F4E 99.40% 5 g
Ao 19 1altd 637.65gm. 2,551 Cal. 24 Al o 29

oF 68.93%¢l ==l

Vitamin of] ¢JojAl= Vit. A7 14 141w 4376.85
LU.EA A74% 19 197% 5000LU6 vl R
EE1dUS 2 Aol W32 4EA4FA g%
Provitamin A 32| A o}t

Vit. B, % Thiamine & 14 1419 3.0mg 24 %
2% £4% 30% (Williams et al, 1957)% =35t 44
8 4% 19 1% 2.1mge Vit By &agko] o
1,000Cal. = 0.5mg ¢} ¥ &3t Fd 3,000Cal. o] &
ol 749w 1,000Cal.w 0.2mg-& 7F4kstd F 7;l°]
o] Al aTelelm 24 3.0mg-& e Al

Vit. B; & Rivoflavin & 14 19615 1.68mg i/“] =z
F E4F 10%5 2 AT 149 197 151
mg 24 vhi $EHL @del L st alel Ag
2% AEE opdnh, 2y BN 4F P F2E
Vit B3¢ AEs 2d wed A% 14 148
133.64 gmol 1o A8 Vit B¢ o] 4ael ok 14 1
A% 3.27mg o] Hvl sl wshd A 50%9 %
& X5 HE Aol

Niacin 14 199 48, 97;Ing-9‘_— A4 zeF £4F
15% % 2gr 44338 41.62mgol=, Vit. C:= 14
1819 177.2mg e 24 2ol % £4% 5048 25 44
HL 19 1417 88.6mg otk

Calcium 14 1917 843mg & 53 1kg o ot
23l 10mgel Yasieixl AFq oFolch

Aoz ddd oy I5S LA gov 5%
A4EY §5d A2t 345 FTIAY A=l oA
g AldAe A7t 4= gade)t)

m[o

V. & =

STARYE 628 TAAFEE AFslY s &
4-94- AEH ] JRZEFFY A Ags FH5n, oF

2 A —%Ad dsled Fab QL A A LnlzE
AAESE oA oo HP AT o Ak A zAF
A5 g3 2L A2 Al

1 ARY =Y FFa AL otelg) o, 2 o3
39 AguTa dact ALAFF 1~2cm, AEHF
4~5kg Egtow §3¢ AAYg A ndg: FL g9

FAA AT 4~6em, 2AF 5.9~7.3kg Frh

' 133 : 43 167.92cm (S.D14.09cm)
A%  61.72kg (8.D.44.53kg)

23 A% 167.89cm (S.D.+£3.46 cm)
A%  63.01kg (S.D.£4.61kg)

33 (A% 168.15cm (S.D.+4.24cm)
A%E  63.48kg (S8.D.15.03kg)
4% : AF 168.10cm (S.D.+3.7 cm)

2

15  64.02kg (S.D.#+5.10kg)
2. ABAE sz A4E (B. M. R)E s1F 36.57
Cal./m%hr. (S.D.43.63)0.2 & w29 wl gzt

8] dtger apgducel ¥3F 5.1Cal./m¥hr. % +
AGeh

3. 42253 HEAA A 95% TEAAFE
235t

4, AR—FZ A vlyAe RAeow 1,284
H&A 7ol ki (2,06 hrs./week, 1. 48 hrs./week) 3,
438 AASE ZF o B A ke] woth(8.16
hrs./week, 8.05 hrs./week)

5. AARAEY oA &l 1% BT 1¥hdA
3,429 Cal./day, 28134 3,253 Cal./day, 3 3hd 4 3,429
Cal./day ¥ 433 A 3,344 Cal/day 24 2 dhid ¢l
Q45 7Hdd Fs T g8 A ARgxey 191
7 dlvA £l 3,334 Cal./day o]t}

6. ABAEY AlFFFFE 14 147 T 3,705
Cal. 24 19561 Williams et al 9] Interdepartmental
Committee on Nutrition for National Defense &} $]&
Zabnr} 5,86~6,53% %2 3 oj v} A8 SEAY
EA 2vtE 10.09% &k

7. 14 Adzld= 1413 3,705Cal.5 54 ¢] 828 gm,
2,848Cal. 24 A o9 76.86%°1% FHxdi4E
%, 2EA L o] 14 197 176 Cal. A 4.75%

ol o Tu] ¥AFs 1o 141 681Cal. 24 18.38
%ol et

8 AFAIHL FEIUY F dFad FEL A
Fz) Zabe 53 whial 19 1919 133.64gm A P
A% 1d 1907 74.18gm 2ok govt Aol 42
Joz TEA AL 1Y 147 29.70gm 24 o
Aeke) 22.21%9) E3sich = gl Awe] 2 & Vit
By 14 1417 1.68gmolol A o]4ka] 3.27mg 9] 4t
of Esslgd et

9. ¥4F =8F 4 FF BT gL 2.838%0]
ATk

(B Aol AFLE Azt 4TS
LR g R e |
A =R ).

b1A %oAl ol sl 2]
A%E mEd F 2AL Vel
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