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Protein Digestibility and Nitrogen Balance in Korean Children
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Abstract

This study was conducted to obtain data on dietary intake, digestibility and nitrogen balance of
protein in Korean children. Fifteen subjects aged from 8 to 12 years maintained their menu and life
pattern as usual during a 4-week study. The same amount of diet that the subjects had consumed,
and feces and urine were collected and measured to extract their nitrogen content data by Kjeldahl
method. From above data, apparent digestibility and the body nitrogen balance were estimated by
determining daily protein intake and excretion. The daily protein intake was 52.3+1.2g for the boys
and 43.1*1.3g for the girls. Daily fecal protein loss was 9.2%+0.3g for the boys and 7.8+0.2g for
the girls. Apparent digestibility of protein did not differ between boys and girls(boys 81.9+0.6%,
girls 81.3+0.4%). And these results were smiliar to protein digestibity(80~85%) of other age group.
The urinary nitrogen excretion was 5.3+0.1g for the boys and 3.9+0.2g for the girls. The nitrogen
balance considering nitrogen excretion from feces and urine indicated positive balance of 1.6+0.1g
for the boys and 1.7+0.1g for the girls.
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Table 2. Labolatory findings of blood in each subject
Subject Hemoglobin(g/dl) Hematocrit(%) A/G(ratio)

Male

T TS AR 45 Eo AN S e 2GRS 1 128 352 1.65
AgE AN FgFale] Wol Alsl= Al Fo g 74 g g-; ig-f }gg
H Aolg gl AYeE A 437 vl o] o] i 4 11:7 36:4 1:70
A AN 934 435 F44L A AL 5 125 35.0 1.70
B BAS G b5 A 43 L 3o 6 o o L70
) 7 12.7 . 170
B3 AR Hrl ARE duA g 8 117 375 170
Female
o1 Hitd 1 13.0 34.1 1.70
2 128 33.0 171
3 128 39.2 1.70
A Al :
=R 4 123 35.3 1.70
¥ A FI e XA ALY g iR > o Py o
2Jabe] 23 o2 AlA) Bty o]ate] gl 7 140 417 171
8~12418] FH1g L Fa}o}ls 8%, o Afol 79 2] %) Normal
- . . 11.9~149 35.0~370 150~250
25 A stg v zF fakzpbE g} ulx]ebge) range(12)
Table 1. Physical characteristics of each subject
Subicct Age Height(cm) Weight(kg) Skinfold thickness"(mm)
unjec
(yr) Initial Final Initial Final Initial Final
1 113 1299 1299 266 274 25.2 26.2
2 9.8 141.0 1415 320 330 30.0 30.4
3 98 1256 1256 226 226 196 16.4
Male 4 113 1395 140.0 35.7 35.7 441 4.1
5 113 136.0 136.0 279 29.3 174 180
6 113 1364 1373 307 32.4 26.2 26.0
7 105 1275 1276 299 29.9 206 205
8 108 1343 135.4 27.1 279 23.0 234
1 88 119.3 1205 22.4 235 26.0 25.0
2 118 141.0 141.2 218 30.6 24.8 242
3 126 1414 1419 26.3 330 424 40.0
Female 4 104 1285 129.3 25.8 26.3 242 2.8
5 8.1 1188 1196 22.7 24.2 34.2 348
6 9.8 1337 1342 270 275 246 29.2
7 124 154.2 156.5 415 432 39.8 410
M=SEM for male 108+0.2 1338%20 1342+19  291+14 298*14 25.8+3.0 260130
M=SEM for female  106+06 133.9%45 1347+46  201+27 30528 309+3.0 314+27

Mean* standard error

YThe sum of biceps, triceps, abdomen and subscapular skinfold thickness
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Table 3. The kind of diet used
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Breakfast Lunch Supper
Monday Cooked rice Cooked rice Cooked rice
Soybean paste soup with sireki Kimchi Kimchi
Kimchi Danmooji Cucumber kimchi
Milk Milk Cracker
Tuesday Cooked rice Cooked rice Cooked rice
Soybean sprout soup Kack doo ki Steamed chicken
Kimchi Bread Kimchi
Milk Candy
Wednesday Cooked rice Cooked rice Cooked rice
Raddosh soup Steamed fish cake Kimchi
Kimchi Castella Steamed fish cake
Milk Milk Spinach,seasoned
Thursday Cooked rice Cooked rice Cooked rice
Soybean paste soup with sireki Kack doo ki Kimchi
Kack doo ki Glutanious rice cake Curry rice
Kimchi Milk Cracker
Friday Cooked rice Cooked rice Cooked rice
Soybean sprout soup Kimchi Stew with pomfret
Kimchi Bread,pockmarked Kimchi
Milk Milk Moochungkimchi
Soybean paste soup
Candy
Milk
Saturday Cooked rice Cooked rice Cooked rice
Soybean paste soup with sireki Kimchi Fungus,seasoned
Kimchi Steamed egg,seasoned Kack doo ki
Jam bread Raddish soup with sireki
Milk
Sunday Cooked rice Cooked rice Cooked rice
Egg soup Kack doo ki Kimchi
Kack doo ki Soy sprout,seasoned Kack doo ki
Milk Margarine Cracker
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Table 4. Daily dietary intake, fecal loss and apparent digestibility of protein during a 4-week study

Protein intake

Subject Protein fecal loss(g) Apparent digestibility(%)
Measured(g)® Estimated(g)”?
Male
1 439+29 52.0t4.4 73104 834+1.8
2 61526 63.8+1.9 89+09 86*1.1
3 46.4*34 523+24 89+0.3 794*19
4 563128 62.7t3.7 102+0.8 82.2%14
5 55.7£3.6 60417 86X05 84.1+1.2
6 543%2.7 54.8+3.1 11.1+08 789+24
7 578*t1.2 565+1.4 9.8+0.2 83.0+04
8 436*1.6 51.3%t19 89%06 79.2%1.7
Female
1 453%+1.4 54524 8504 81.2+06
2 39.7%£1.2 46.8+4.0 8102 796108
3 346+15 225+21 6.8+0.3 798+1.3
4 452+2.4 43529 89+05 797+13
5 447*09 51.7+29 8004 82.0%0.7
6 416%14 37.3x2.2 6.710.3 836*1.0
7 506%1.5 532%28 79104 845F05
M*=SEM for male 523+1.2 56.7t1.8 9.2%0.3 81.9*0.6
M=SEM for female 431%1.3 442+%28 783%0.2 81.3%0.4

Mean * standard error
l)Protein measured by a Kjedahl method
PProtein estimated by food table
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Table 5. Daily dietary intake, fecal loss, urinary loss and balance of nitrogen during a 4-week study

Subject Intake(g) Fecal loss(g) Urinary loss(g) Balance(g)
Male

1 70205 12x0.1 4.4%0.1 +15%+05

2 98%=04 1.4%0.1 59%0.3 +26+04

3 74+05 1.4x0.1 48*05 +1.2%+04

4 9.0%05 1602 6.0t0.3 +14%03

5 89%06 14%0.1 59+03 +1.7%04

6 87+04 1.8+0.2 541+04 +15%04

7 9.3%£0.2 1.6%0.1 53%02 +2.3%0.1

8 7.0+0.3 1.4%+02 46+0.2 +1.0%0.3

Female 73+02 14202 38+0.1 +2.1%02

5 6410.2 1.3£0.1 34%*0.1 +1.7%0.2

3 55102 1.1x0.1 3.1*+0.1 +14%02

4 72%04 14£02 39%0.3 +19%0.3

5 7.2%0.1 1.3%02 43%0.3 +16%0.3

6 6.710.2 1.1£0.1 37%0.3 +19%03

7 81+0.2 1.3x0.1 53%0.1 +16*0.2

M=SEM for male 8402 15%+0.1 5.3%01 +16%0.1
M=SEM for female 6.9%0.2 1.370.1 39+0.2 +1.7%0.1

Mean * standard error
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