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A Study on Intake/Balance of Protein and Zinc
in Korean High School Boys
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Dept. of Food Science and Nutrition, Chonnam National University, Kwangju 500-757, Korea

Abstract

In this study, the food intake, feces and urine of the seven high school boys were collected and the intake
and excretion of protein and zinc were measured. The boys were 16~18 years old and the measurement con-
tinued for four weeks during which they maintained their normal living pattern and body weight. Each boy’s
daily intake and excretion of protein and zinc were measured and apparent digestibility and balance were al-
so studied. The results are as follows. Daily mean intake, fecal loss and apparent digestibility of protein of
each boy were 73.89+1.89g, 10.86+0.37g and 84.9+0.5%, respectively. The urinary loss of nitrogen was
8.8+0.2g and showed the positive balance of 1.3 +0.3g. Daily mean intake, fecal loss and apparent di-
gestibility of zinc of each boy were 14.511+0.44mg, 7.82:£0.30mg and 43.6+2.9%, respectively. The uri-
nary loss of zinc was 4.96 +0.19mg and showed the positive balance of 1.72+0.58mg.
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Table 1. Physical characteristics of each subject

Subject Age Height  Weight Skinfold

yn {cm) (kg) thickness*(mm)

Initial 1 15.8 167 .4 51.9 39.1

2 16.7 172.4 65.5 31.8

3 16.3 172.8 65.4 523

4 17.6 171.6 63.4 313

5 16.0 169.6. 55.6 25.0

6 15.8 167.6 58.1 40.1

7 16.2 172.4 56.8 489

Mean 16.3 170.5 59.5 38.4

+SE 0.2 0.9 2.0 3.7

Final 1 15.8 168.5 51.0 353

2 16.7 173.7 66.2 31.7

3 16.3 173.4 66.1 48.1

4 17.6 172.0 63.5 31.8

5 16.0 170.0 55.7 27.4

6 15.8 167.7 59.8 39.0

7 16.2 173.0 55.9 41.3

Mean 16.3 171.2 59.7 36.4

+SE 0.2 09 2.2 2.6

*The sum of triceps, biceps abdomen and subscapular skin-
fold thickness

Table 2. Laboratory findings of blood of each subject

Subject Hb Ht sGOT sGPT
(g/dl) (%) . (units) {units)

Initial 1 15.8 50.4 - -

2 15.1 41.3 18 13

3 14.6 39.2 12 8

4 16.9 43.3 22 14

5 149 38.3 16 10

6 17.9 439 40 35

7 15.1 41.4 14 10

Final 1 15.8 445 14 9

2 15.2 41.0 16 14

3 149 38.1 28 20

4 16.5 43.4 13 8

5 15.3 42.4 16 12

6 17.1 50.5 24 16

7 14.5 40.4 14 "

Normal 13.9~ 40.0~ 8~ 5~

values® 16.9 48.0 40 35

Hb=Hemoglobin, Ht=Hematocrit,
sGOT=GClutamic Oxaloacetic Transaminase (Reitman-Frankel
units)
sGPT=Glutamic Pyruvic Transaminase (Reitman-Frankel units)
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Table 3-a. The kind of diet consumed

641

Breakfast Lunch Supper
Monday + Cooked rice « Cooked rice » Cooked rice
*» Soybean paste soup « Kimchie » Kimchie
with radish « Soybean curd, fried » Spinach, seasoned
* Soybean sprout, seasoned » File fish, roasted « Solen
« Steam fish paste, roasted
« Shredded radish, salted
* Yulmoo kimchie
* Egg, fried
* Lavor, seasoned
Tuesday  Cooked rice « Cooked rice » Cooked rice
* Soybean curd soup with » File fish, roasted « Egg, steamed
alaskan pollack « Solen « File fish, roasted
* Kimchie « Kimchie « Kimchie
* Spinach, seasoned ) » Lavor, seasoned
* Soybean sprout, seasoned
« Shredded radish, salted
* Egg, fried
« Lavor, seasoned
Wednesday = Cooked rice » Cooked rice » Cooked rice
* Soybean pasted soup « Ham, fried » Egg, hard - boiled
with sireki, soybean « Soybean sprout, « White fish dried,
curd, pork, lean meat seasoned roasted
*» Soybean sprout, seasoned » Kimchie « Lavor, seasoned
« Spinach, seasoned « Kimchie
« Kimchie
* Yulmoo Kimchie, roasted
« Shredded radish, salted
« Hair tail, roasted
Thursday « Cooked rice » Cooked rice » Cooked rice
* Soybean — curd soup « Beef, roasted « Kackdooki
 Kimchie « Spinach, seasoned * Seamed fish paste,
« Egg, roasted » Kimchie roasted
« Olio « White fish dried,
» Green pumpkin, roasted roasted
» Soybean sprout, seasoned » Lavor, seasoned
« Shredded radish, salted
Friday » Cooked rice = Cooked rice » Cooked rice
« Soybean curd soup with kimchie « Kimchie « Kimchie
» Kimchie « Soybean curd, fried « File fish, roasted
« Shredded radish, salted » Soya, seasoned « Canned tuna
» Soybean sprout, seasoned « Taro stem, seasoned
» Spinach, seasoned
« Sausage, roasted
« Acorn — jelly, seasoned
Saturday » Cooked rice + Roasted rice mixed « Cooked rice
* Soybean paste soup with seasoning » Kimchie stew with
with green pumpkin * Egg, fried sardine
« Kimchie « Kimchie « Kackdooki

» Cooked bean sprout
« Lettuce, salted

« Kimchie soup

« Lavor, seasoned

- continued —
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Breakfast Lunch Supper

« Spinach, seasoned
» Acorn — jelly, seasoned
» Lavor, seasoned

Sunday « Cooked rice » Cooked rice » Cooked rice
» Brown seaweed soup « Soybean sprout soup * Radish soup with
« Kimchie * Kimchie beef
» Sausage, fried « White fish dried, roasted » Kackdooki
* Steamed egg custard, « Milk « Fish, roasted

seasoned

Table 3-b. An example of daily food, protein and zinc intake on Monday in subject 7

Breakfast Lunch Supper
Cooking Material Intake Cooking Material Intake Cooking Material  Intake
® ® ®
1. Cooked rice « Rice 120.4 | 1.Cookedrice  » Rice 209.2 | 1. Cooked rice » Rice 137.1
2. Soybean paste  » Soybean paste 2.0 | 2. Kimchie 47.6 | 2. Kimchie 68.0
soup with radish + Radish 4.2 | 3.Soybean curd, - Soybeancurd 87.3 | 3.Spinach, «Spinach 85.1
« Anchovy, dired 0.7 fried » Soybean oil 1.7 seasoned « Welsh onion 2.3
« Welsh onion 2.8 « Salt 0.6 « Garlic 0.7
3. Soybean sprout, « Soybean sprout  37.5 | 4. File fish, » File fish 15.0 » Soy sauce 2.0
seasoned » Welsh onion 0.5 roasted » Garlic 0.6 * Sesame 0.1
« Garlic 0.2 * Welsh onion 0.6 « Sesame oil 0.4
» Sesame oil 0.1 » Sesame oil 1.0 | 4. Salon 39.2
» Salt 0.8 » Soybean oil 0.7
* Sesame 0.1 * Sesame 0.1
4. Steam fish « Steam fish paste  16.3 » Red pepper 1.0
paste, roasted » Welsh onion 0.7 paste
* Onion 33 « Soy sauce 1.3
» Sugar 0.5 * Sugar 1.3
» Soybean oil 1.0
* Soy sauce 1.0
* Sesame 0.1
* Sesame oil 0.2
5. Shredded radish, » Radish 20.0
salted « Red pepper, 1.5
powdered
= Welsh onion 5.2
* Salt 0.8
6. Yulmoo kimchie 0.0
7. Egg, fried - Egg 24.8
« Soybean oil 1.3
8. Lavor, seasoned 2.0
Protein intake measured by micro-Kjeldaht method? : 71.4g
Zinc intake measured by atomic absorption spectrophotometry : 14.79mg
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Table 4. Operating conditions of atomic absorption spec-
trophotometry for zinc in food, feces and urine

Zinc

Element (Atomic No.) 30

Scale factor 1.0
Wavelength (nm) 2139
Lamp current (mA) 7.5
Band pass (nm) 0.5
Fuel flow rate (L/M) 0.8
Analysis time (sec) 4.0
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Table 5. Daily dietary intake, fecal loss, apparent digestibility, urinary loss and balance of nitrogen during a 4-weeks study

Protein intake Protein Apparant Nitrogen Nitrogen

Subject fecal loss digestibility  urinary loss balance

(g/ day) (g/kg B. W.) (g/day) (%) (g/day) (g/day)
1 58.43+0.89 1.13+0.09 6.9+05 87.3%+1.4 7.5+0.2 +0.7+0.6
2 74.63+3.54 1.14+0.05 124407 83.2+09 7.8+0.5 +2.210.7
3 83.80+4.79 1.28+0.07 11.5+1.0 86.31+0.9 9.9+0.6 +1.7+£0.6
4 89.56+2.86 1.41+£0.04 13.1+1.0 85.3+1.1 10.0+0.6 +2.2+0.7
5 71.38+5.53 1.28+0.10 10.2+0.5 84.8+1.5 9.3+04 +0.5+0.8
6 71.43+3.82 1.23+0.06 11.7+1.0 83.5+15 71104 +2.51+0.6
7 68.01+3.09 1.20£0.05 103x1.0 843120 9.8+0.5 -0.5+0.7
Mean=+SE 73.89+1.89 1.24+0.03 10.9+0.4 84.9+0.5 8.8+0.2 +1.3+0.3
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Table 6. Daily dietary intake, fecal loss, apparent digestibility, urinary loss and balance of zinc during a 4-weeks study

Intak Fecal Apparent Urinary Zinc
Subject nta dae loss digestibility loss balance
(mg/day) (mg/day) %) (mg/day) (mg/day)
1 12.40+0.50 6.841+0.45 44.45+3.79 4.861+0.41 +0.68+0.59
2 15.21+£1.13 7.27+0.60 50.43+5.32 5.04+0.44 +2.90+1.70
3 14.46 +0.59 8.22+1.50 44.86+8.32 5.79x0.65 +0.45+1.56
4 16.00+1.43 8.97+0.90 39.20+8.96 5.43+1.06 +1.55+1.77
5 14.84+1.28 8.74+0.39 37.56+6.47 5.08+0.40 +1.03+1.52
6 15.28+1.60 6.951+0.95 47.73+13.3 3.5240.25 +4.7912.08
7 13.40+0.74 7.641+0.28 40.76+3.93 5.00x0.53 +0.63+1.08
Mean +SE 14.51+0.44 7.82+0.30 43.56+2.85 496+0.19 +1.72+0.58
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