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= ABSTRACT =

In the previous studies, one of our author had observed the obligatory nitrogen losses
through urine and feces in young Korean male adults, and utilization of whole egg protein
in Korean young adults with ordinary intake of energy as a basic study for estimating
protein requirements of Korean. This study has tried to determine the protein requirement
and utilization when subjects ate the Korean mixed diet at the energy level of 45 kcal per
Kg body weight per day.

Six healthy Korean young female adults, college students, aged 20~ 25 years old, and
45~61Kg of body weight participated as the study subjects. They were given isocaloric
diets with four different protein levels for five days each successively. These diets contained
protein levels of 0.45, 0.60, 0.75 and 0.90g per Kg of body weight per day, respectively.

It was attempted to observe energy and protein intake, urinary and fecal nitrogen losses,
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true digestibility of protein, net protein utilization of protein in the body over last two
days of period of eating each diet, and nitrogen balances were calculated. The body
weight change and hematological observation were also performed.

The results obtained were summarized as follows;

1) True digestibility of protein of Korean mixed diets ranged from 83.1% to 86.5% and

the average of which was 84.74+1.7%.

2) Net protein utilization rate of Korean mixed diets was range of 49% to 55% and the

average of which was 5243%.

3) The body weight of subjects were slightly increased and the values of hemoglobin

and hematocrit of the blood were also little increased during the experimental periods of

twenty days.

4) Protein requirements of Korean mixed diet with the energy level of 45kcal/Kg body
weight per day of Korean young female adults were estimated as 1.00g/Kg/day on this

experimental condition.
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Table 1. Characteristics of study subjects

o) BEEAAKE] LA 1 H BEKS% &% 045
gl R%E 8H13F S5 8H17A7A, 075 A%
+ 8 18 HY-H 8H22H7=] 060g]]l A%+ 84 23
B35 8F 27 § 714, 0.90gQ) A= 87 B HLH 9
A 1874 FERA R

3) E%AaE

HRHSESA BRA7 AFE BEES SHKE
of whel 4789 HAABMS duisidy 1 BAEKE
2 1A 1H #FEKe % 045g, 0.60g,0.75g 2 0.90g o
2 Etaom dluA KL BpK 2H0 IALR #
& Kg B #45 keal & BHEIEE slgl e}

o] BARES BEA SHIEED S AR THR
A% @mEAe] BREEEA TR BEY 5799

Height Weight .
No. Name Age Sex (om) (Ke) Occupation
1. Lee, H. Y. 25 F 154.7 46.0 Students
2. Kim, M J. F 155,4 48.6 ”
3. Lee, U. N 21 F 157.4 48.9 "
4, Koun, M. S. 22 F 159.3 57.3 ”
5. Lee, M, S. 20 F 164.7 57.2 "
6. Park, Y. M. 21 F 155.1 61.3 "
Mean+S.D. 22.3 157.8+38 53.21+6.2
Table 2. Hematological observation (Initial)
Subject No. 1 2 3 4 5 6 Mean+ S.D.
Hemoglobin g/dl 121 12.1 11.0 12.6 12,7 10.0 118+ 1.0
Hematocrit % 36 36 33 37 37 30 34.8+2.38
W.B.C. 6,500 . 7,800 9,500 8,700 4150 6,650 7,217+1,897
Total protein g/dl 7.7 7.0 7.1 7.3 7.8 7.1 7.3+0.3
Albumin g/dl 46 4.4 42 43 44 42 4.4+0.2
Globulin g/dl 3.1 2.6 2.9 3.0 3.4 2.9 3.0+0.3
Total cholesterol, mg/dl 149 117 104 138 130 145 130.5+17.3
Alkaline phosphatase, units 53 28 45 53 43 60 47+ 11
G.0.T. units 14 13 16 16 13 13 14.2+1.5
G.P.T. units 15 17 25 25 15 19 19.3+ 46
Bilirubin, Total, mg/dl 0.4 0.5 0.4 0.4 0.4 0.4 0.44-0.0
Direct, mg/dl 0.1 0.1 0.1 0.1 0.1 0.1 0,1+0.0
Thymol Turbidity units 2.1 13 21 4.2 0.5 1.0 1.9+1.3
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Bl 50 o B E 2 HEY #S & 78 BuEsiels

o A& KgBEge F7o] sl plastic W HEAR
f3ell Wo) 50cmx 50cme] " vinyl[Eg Zel &
B lshslel BERY BESI Y e 28K
o) #2 el @ o BES Hlwd obe vinyl [E)
T ABRAAA Slifsle) vinylEE R T F 2 R

el BREE vinyl [ AR Y Lo & $Eu

BASH] HEAT b Z 5 S el #ERE B
seell R skl et

6) AKSTITIE

% F B - microKjeldhal 3P gl fkslo] HilEs}
o o] RFEMEFS TES Coulombe™ %o| Hfup:
o] fhale] MisEslel o™ creatinine §-2 Folin—Wup:™
o] fatel MizEsH ok,

ERER ¥ ER

2 BRI & Wiy gEkEs RIS
Hrs] MR el A hemoglobin i HEH 2Bol i
gl or L FHEE 4wl K B 1181
1.0g/dlejrl 7o) kol 127+1.0g/dl= =
et

315l hematocrit fES vh4 AT 2% & 5 Aot

olol B2 Bifgo HHI VR Bl Gt ALRABAS
7t BERBEy o2 KK HER AR o Foela
2=} {Table 2,3 BR).

Subject No. 1 2 3 4 5 6 Mean+ S.D.
Hemoglobin g/dl 13.4 13.6 115 13.5 13.1 113 12.7+1.0
Hematocrit % 40 40 35 40 39 34 38.0+ 2.8
W.B.C. it 5,250 4,950 6,150 9,550 5,250 4,600 5,958+ 1,833
Total protein g/dl 7.4 6.9 7.4 7.1 73 6.7 71+ 03
Albumin g/dl 4.4 41 4.0 4.2 4.0 3.9 41402
Globulin g/dl 3.0 2.8 3.4 2.9 3.3 3.2 31+02
Total cholesterol mg/dl 144 128 104 154 122 139 131.8+-17.8
Alkaline phosphatase units 68 29 41 47 44 39 45+13
G.O.T. units 12 13 14 24 14 15 153+ 44
G.P.T. units 14 16 16 62 12 11 21.8+19.8
Bilirubin, Total, mg/dl 0.4 0.6 0.4 0.6 0.4 0.5 05+0.1
Direct, mg/dl 0.1 0.2 0.2 0.2 01 0.1 0.1+0.1
Thymol Turbidity units 33 1.9 4.7 47 0.8 0.6 22116
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Table 4. Composition of experimental diets (g/day)

Food Period 1 Period 3 Period 2 Period 4
1. Rice 120 120 140 140
2. Barley 2 3 5 6
3. Potato 50 50 100 100-200
4. Sweet potato 0 —200 150 —-250 200400 300—400
5. Starch dried noodle (Dangmyun) 80 50 50 50
6. Acorn mook 250
7. Potato starch 100
8. White rice cake 50—70
9. Kimchie 100 100 100 100
10. Danmoogi (Dakwang) 70
11. Cabbage, Korean 30
12. Onion 40 60— 80 20 70
13. Korean radish (large rooted) 20 20
14. Cucumber, improved 100 — 200 20—-50
15. Spinach, raw 10 10
16. Squash, improved 50 50 50
17. Chyi, boiled 140 140—200 140—200
18. Green onion 3 4 4 5
19. Garlic 4 4 6
20. Egg plant 80
21. Carrot 10 10 10 10
22. Cabbage 10 10
23. Pork lean meat 30—-40
24. Beef, lean 20-30 20—-30
25. Egg whole 4050
26. Ham canned 30— 50
27. Solen flesh 10
28. Steamed fish cake 50—-70
29. Bacon, curd 20-30
30. Cow's milk fluid 100 100
31. Soybean curd ’ 20—50 30-50
32. Tangle, dried 2 2 2
33. Soybean oil 30 20 33 31
34. Sesame oil 6 10 12 10
35. Mayonnaise 0~ 20 20
36 . Butter 5-10 20
37. Soybean paste 2
38. Soya souce (commercial) 1 3 3 3
39. Modified soybean paste powder with red 5
pepper
40. Tomato catsup 10
41. White sugar 25 10 5 5
42 . Candy 40 20
43. ]elly 40—-50 30
44. Potato chips 0-50 0—-100 0—80
45. Soda pop and cola 400 200~ 400 300 200-300
46. Plum 100 100 100
47. Peach white freshed variety
48. Red pepper, dried 1
Level of Energy, kcal /Kg/B.W. 45 45 45 45
Level of Protein, g/Kg/B.W. 0.45 0.60 0.75 0.90
Amounts of Fiber, g/day 105 16.6 22,5 278
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A (period 1)

Diet

Amount(g)

Breakfast

Boiled barley;rice
barley
Kimchie

Vegetable and potata fried ; potato

sweet potato

potato

onion

soybean oil

salt

Cucumber soup prepared cold; cucumber
white sugar

vinegar

40
2
50
50
50
80
20
10
3
100
10
2

Lunch

Chopsuey rice ; rice
dangmyun

onion

cabbage, common style

spinach, raw
carrot
soybean oil
sesame o0il
white sugar
salt

Danmoogi

Peach

40
80
20
10
10
10

5

70
100

Supper

Boiled rice ; rice
Acorn mook seasoned ; acorn mook
green onion
sesame oil
salt
Ham fried ; ham
potato starch
butter
Kimchie
Cola

40
250

30
50
15
50
200

Total

Energy

Protein

Fat

2,071
20.7
56.0
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C (period 2) Diet Amount (g)
Boiled rice ; rice 50
Tangle soup ; tangle, dried 2
soya souce 1
sesame oil 3
Kimchie 50
Breakfast Egg fry; egs 40
soybean oil 3
salt . 1
Chyi seasoned ; chyi, boiled 60
. soybean oil 6
green onion 1
garlic 1
salt 1
sesame oil 3
Snack A steamed sweet potato 150
Cola 200
Fried rice;rice 40
" pork lean meat 30
kimchie 50
squash 50
modified soybean paste powder S
with red pepper
Lunch soybean oil 5
sesame oil 3
Korean radish soup ;Korean radish 20
green onion 1
salt 1
Potato roast ; potato 90
: butter 20
Chyi seasoned ; chyi, boiled 70
soybean oil 5
sesame oil 1
green onion 1
salt 2
Snack candy 50
Boiled barly;rice 50
barley \ 3
Cabbage soup ; cabbage, Korean 30
green onion 1
soybean paste 2
Chopsuey ; dangmyun 50
carrot 10
cabbage, common style 10
onion 20
spinach, raw 10
Supper sesame oil 3
white sugar 5
salt 1
Kimchie 50
Soybean curd fried;soybean curd 20
soybean oil 3
salt 1
Chyi seasoned ; chyi, boiled 70
soybean oil 5
sesame oil 3
green onion 1
salt 2
Plum 100
Soda pop 100
Total Energy 2,068
Protein 34.2
Fat 66.0
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B (peried 3) Diet Amount(g)
Boiled barley; rice 40
barley 2
Radish soup; Korean radish 20
green onion 1
sesame oil 2
salt 1
Breakfast Kimchie 50
Vegetable salad ; potato 50
cucumber 50
peach 100
mayonnaise 20
Milk 100
Snack A steamed sweet potato 200
Cola 200
Boiled Dbarley ; rice 0
barley 9
Cyhi seasoned ; chyi, boiled 10
soybean oil 3
green onion
. 1
garlic 1
sesame o0il 2
salt 2
Lunch Kimchie
50
Dangmyun seasoned ; dangmyun 50
carrot 30
soybean oil lg
sesame oil 3
soya souce 2
sugar 5
Bacon 20
Boiled barley ; rice 40
barley 2
Tangle soup ; tangle, dried 2
sesame oil 2
garlic 1
green onion 1
salt 2
Sup per Rice cake and beef seasoned ; beef 20
rice cake 50
onion 30
carrot 10
soybean oil 3
garlic 1
sesame oil 1
salt 2
Chyi, seasoned ; chyi, boiled 70
green onion 1
garlic 1
soybean oil 3
sesame oil 1
salt 2
Snack Candy 90
Cola 100
"Total Energy 2,080
Protein 27.6
Fat 64.6
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D (period ‘4) Diet Amount(g)
Boiled rice;rice - 40
barley 2
Potato fried; potato 100
squash 50
green onion 1
Breakfast garlic 1
salt 1
Cucumber salad; cucumber 50
mayonnaise 20
Milk 100
A steamed sweet potato 200
Snack Cola 200
Frizzled rice;rice 50
beef, lean 20
onion 50
green pepper 20
soybean oil 5
tomato catsup 10
Lunch salt 1
Chyi seasoned;chyi, boiled 70
soybean oil 3
sesame oil 1
salt 1
Egg plant seasoned;egg plant 80
sesame oil 3
green onion 1
garlic 1
red pepper 1
Boiled rice; rice 50
barley 3
Solen and tangle soup ; solen, flesh 10
tangle, dried 2
soya souce 1
garlic 1
salt 1
Supper Chyi, seasoned;chyi, boiled 70
soybean oil 6
sesame oil 3
green onion 1
garlic 1
salt 2
Kimcchie 60
Chopsuey ; dangmyun 50
steamed fish cake 50
onion 20
carrot 10
soybean oil 10
sesame oil 3
soya souce 3
white sugar 5
salt 2
Soybean curd fried; soybean curd 30
soybean oil i
salt 1
A steamed sweet potato 100
Snack Cola 100
Energy 2,065
Total Protein 41.8
Fat 61.8

— 106 —



— PREEGR - RBIE —

1) sivAl o ZAHBERE

BRESE & FEA] BRI + Btz &
HE, HH 2 RS Table 60 &7stgdcl o v
RS 1 AL Hel 2058 ~2780 keal o] o] o]
BEKe ®o 2t A% RS oF45keal & FHEH
2,

EREBRES F1aF Mk 1AL #EKs
B 33 045g0l9l L, B2 A% M 075 3 &
& il = 060g, 54 A% Pifdel = 0.90g-& —ESt
Al & BHRESIA BRAZY O BRAY BE &
Foll A x| Fo 2 BHE HEE AX KL gle HH
< Hi RS ENA T F1AFE ik = 426.8g

Table 6. Intake of energy, protein, fat and CHO. per day

Period Sub. B.W. Enery Protein Fat CHO
No. (K (Kcal) (2) (2) (2)
*
Total X8  Total Kg*  mg/Ke®  Total Kg* Total Kg*
1 45.8 2071 45 20.7 0.45 72.4 56.0 1.2 371.0 8.1
2 48.1 2198 45 21.8 0.45 72.5 60.3 1.2 392.0 8.0
1 3 48.5 2198 45 21.8 0.45 72.2 60.3 1.2 392.0 8.0
4 57.1 2582 45 25.8 0.45 72.3 71.9 1.2 458.0 8.0
5 57.4 2582 45 25.8 0.45 72.3 71.9 1.2 458.0 8.0
6 60.8 2753 45 28.0 0.45 73.9 77.2 1.2 486.5 8.0
Mean 53.0 2360 45 240 0.45 72.6 66.3 1.2 426.3 8.0
S.D. 6.2 2291 45 29 0.45 0.7 8.5 46.9

1 46.1 2080 45 276 0.60 95.9 64.6 14 347.0 7.5
2 48.9 2210 45 20.8 .60 97.6 65.2 1.3 376.0 7.6
2 3 49.0 2210 45 29.8 0.60 97.6 65.2 1.3 376.0 7.6
4 57.2 2580 45 34.4 0.60 9.3 73.5 1.3 4451 7.8
5 57.1 2580 45 34.4 0.60 96.3 73.5 13 445.1 7.8
6 61.0 2751 45 36.6 0.60 96.1 79.2 1.3 4730 7.8
Mean  53.2 2402 45 321 0.60 96.6 70.2 1.3 410.4 7.7
S.D. 6.0 2269 45 3.5 0.60 0.7 6.1 50.4 0.1
1 45,7 2058 45 34.2 0.75 119.8 66.0 1.4 331.8 7.2
2 48.9 2185 45 36.7 0.75 120.1 67.8 1.4 358.0 7.3
3 3 49.0 2185 45 36.7 0.75 120.1 67.8 1.4 358.0 7.3
4 57.4 2576 45 43.5 0.75 121.3 73.6 1.3 435.1 76
5 57.3 2576 45 43.5 0.75 121.3 73.6 1.3 435.1 7.6
6 61.6 2780 45 45.8 0.75 119.1 80.5 1.3 468.6 7.7
Mean  53.3 2393 45 40.1 0.75 120.3 81.6 1.4 397.8 7.5
S.D. 6.3 2288 45 4.8 0.75 0.9 5.4 55.4 0.2
1 46.1 2065 45 418 0.90 145.1 61.8 1.3 333.0 7.2
2 48.7 2218 45 44.6 0.90 1454 62.2 1.3 370.0 75
4 3 49.4 2218 45 44.6 0.90 145.4 62.2 1.3 370.0 75
4 57.5 2570 45 51.6 0.90 143.7 70.4 1.2 431.5 76
5 57.3 2570 45 51.6 0.90 143.7 70.4 1.2 431.5 7.6
6 62.0 2751 45 55.1 0.90 142.4 77.2 1.3 459.0 7.5
Mean 53.5 2399 45 48.2 0.90 144.0 67.3 1.3 398.5 7.5
S.D. 6.3 268 45 5.2 0.90 1.2 6.3 48.7 0.1

*Kg= amount of per K& body weight
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Table 7. Change of body weights (4 )
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Subject
Period 1 2 3 4 5 6
day
1 46.0 48.5 48.9 57.5 56.7 61.7
2 46.2 481 482 57.3 57.0 61.3
1 3 46.0 4.1 48.7 57.4 57.1 60.5
4 457 479 48.5 57.1 57.3 60.6
5 458 4.3 485 57.0 57.4 60.9
6 45.8 484 486 57.3 57.3 60.7
7 45.8 48.4 485 57.5 57.0 61.1
2 8 46.1 485 49.0 57.5 57.6 61.2
9 45.8 8.7 49.1 57.3 57.1 61.5
10 45.6 49.1 48.9 57.5 - 575 61.6
11 45.8 48.4 48.8 57.3 57.2 61.1
12 45.8 48.8 48.8 57.0 57.2 61.4
3 13 458 48.6 49.0 57.1 56.9 61.4
14 46.0 48.9 49.0 57.3 56.9 60.6
15 46.1 43.8 49.0 57.1 57.2 61.3
16 46.4 48.8 49.2 57.3 57.3 60.9
17 46.1 49.0 49.3 57.4 57.0 61.7
4 18 46.1 494 49.4 575 56.9 62.0
19 46.2 48.8 49.3 574 57.1 61.9
20 46.0 48.5 49.5 57.5 57.4 62.0
day 20— day 1 0 0 +0.6 0 +0.7 +0.3
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Table 8. Urinary nitrogen out put
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Level of  Subject Intake N out put, mg N/Kg Ratio
protein No. (mg/ Kg) Total Urea Creatinine Urea/Total gotay Creatinine
N N
(/Kg) (%)
1 72.4 61.6 26.9 15.6 43.9 3.9
2 72.5 58.5 254 134 431 4.4
0.45 3 72.5 58.0 33.5 15.5 57.8 3.8
4 723 544 21.3 18.8 39.2 2.9
5 72.0 53.0 22.2 13.1 43.4 40
6 739 59.6 33.4 13.5 56.0 45
Mean 72.6 575 275 15.0 47.2 3.9
S.D 0.7 32 5.8 2.2 7.7 0.6
1 95.9 70.0 50.1 144 70.9 5.0
2 97.6 67.7 465 11.6 68.3 5.9
0.60 3 97.3 741 43.1 13.1 58.2 5.7
4 96.3 63.4 36.8 14.8 53.7 4.6
5 96.5 59.4 472 11.7 79.0 5.4
6 96.1 70.4 4.7 11.9 59.2 6.1
Mean 96.6 8.3 442 12.9 64.9 5.5
S.D 0.7 49 4.7 1.4 9.5 0.6
1 119.8 720 408 11.5 56.7 6.3
2 120.1 707 46.9 13.5 65.5 53
0.75 3 119.9 735 38.8 12.0 52.9 6.3
4 121.3 €78 425 15.9 62.7 43
5 121.5 56.5 336 10.8 60.2 5.4
6 119.1 57.1 31.9 9.3 56.4 6.7
Mean 120.3 68.8 39.1 12.2 59.1 5.7
SD 0.9 76 5.6 2.3 4.6 0.9
1 145.1 756 42.2 12.5 55.9 6.1
2 1454 834 545 120 65.3 7.0
0.90 3 143.2 80-1 385 121 476 6.8
4 143.7 93.9 57.7 142 61.4 6.6
5 144.5 679 35.9 9.0 52.8 75
6 142.3 75.7 39.2 10.6 51.1 7.2
Mean 144.0 79.4 44.7 11.7 55.7 6.9
S.D. 1.2 88 9.1 1.8 6.6 20.5
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Table 9. Summary of nitrogen data for six young adults given four levels of protein diet{Korean mi-

xed) per day
Level of Sub. B.W. Energy Nitrogen, mg/Kg protein NPU
protein No. (Kg) Intake Intake Urinary  Fecal Balance  digestibility (%)
(2/Kg) ( keal) (%)
1 45.8 45 724 61.6 244 —18.3 85.5 4
2 481 45 725 58.5 29.8 ~20.6 78.1 47
0.45 3 485 45 722 58.0 30.1 —-20.9 776 50
4 57.1 45 724 544 281 -18.3 79.4 5
5 574 45 720 53.0 21.8 —-7.8 89.0 68
6 60.8 45 73.9 59.6 214 -12.2 89.9 61
Mean 53.0 45 72.6 575 26.9 83.1 55
S.D. 6.2 0.7 3.2 3.8 5.4 8
1 46.1 45 95.9 70.0 26.7 ~ 5.3 86.7 52
2 48.9 45 97.6 67.7 29.3 — 44 84.2 52
0.60 3 49.0 45 97.3 741 26.3 - 8.1 87.3 49
4 57.2 45 96.3 68.4 31.2 — 8.3 82.0 54
5 57.1 45 965 59.4 36.5 — 4.6 76.6 57
6 61.0 45 95.6 70.4 295 - 83 83.7 50
Mean 532 45 96.6 68.3 29.9 - 6.5 834 53
S.D. 6.0 0.7 4.9 3.7 1.9 3.9 2
1 45.7 45 119.8 72.0 25.3 20.0 90.5 48
2 489 45 120.1 70.7 33.6 10.9 83.6 48
0.75 3 49.0 45 119.9 73.5 29.1 12.3 87.3 47
4 574 45 121.3 67.8 34.4 22.0 83.1 50
5 573 45 121.5 56.5 35.4 24,6 82.3 55
6 61.6 45 1191 57.1 29,5 11.7 86.9 58
Mean 533 45 120.3 68.8 312 16.9 85.6 51
S.D. 6.3 0.9 7.6 3.9 6.0 3.2 4
1 46.1 45 145.1 75.6 35.3 29.3 85.3 50
2 48,7 45 1454 834 30.0 25.7 88.9 48
0.90 3 494 45 143.2 80.1 29.9 28.2 81.8 50
4 57.5 45 143.7 93.9 224 22.8 94.1 46
5 57.3 45 144.2 67.9 38.2 317 83.1 53
6 62.0 45 1424 75.7 345 27.2 85.5 49
Mean 53.5 45 144.0 794 317 215 86.5 49
S.D. 6.3 ' 1.2 8.8 5.6 3.1 45 2
1. Values are means for the last two days at each protein level.
2, Mean fecal N loss for the last tow days at each protein level.
3. True N balance was calculated using 5.0mg N/Kgas an estimate of miscellaneous losses.
4 True digestibilitity was calculated using 13.9% mg/Kg as fecal metabolic N; N intake —(fecal N loss
—fecal metabolic N loss) /N intake X 100=1009(metabolic N= obligatory N loss) )
5. NPU was calculated ; N intake—(urinary N +fecal N—obligatory N losses feces and urine, 46.1 mg N/
KgB.W.) /N intake X 100= 9%
6. *Eliminated anomalous data may be due to experimental error or some metabolic difference.
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S HPERGMES BOEBERE) 71 e ki
<l 0.45 g/Kg& HIEIG & =l FHfE7} 26.913.8mg
N/kgolglo ™, 0.60g/Kgd] wli= 29.9+3.7mgN/Kg,
0.75g /Kg¥ & 31.24:3.9mg N/Kge]gl o+ 0.90g/Kg
+ BEsld £ o= 31.7456mg N/Kgo 2 HmEEe)
mAUKEEe] Fobdol e} Wik st ol=ldt |
A hE Bl A ok L o) gu P P9 101
W 2ot & ERol A0 3 he Eksltgo] o}
& %A TR ohh B2 fFHEelslt) ol ®EA}
ol B — AT BHY 258 (105~ 27.8
g/day) o] Tha: Eko] wl-Eol obdst ARl el —pey
02 BMEHS SA5R 92 T3 ok E So] Ho
BHE Qe BEASS AEAHA oS 2
ol st glef

& Kol A FHS MEERS Osins 81 A3
filsl = 10.5g, 55 2 AR = 225g, 2 3 AHIRe)
£ 166g, % 4 AFHIEA € 27.8g0] $A5I1 o8
WAL obll o) o= uw 333~443g/day, 550 ~
560 g / day, 490~550 g /day, 508~580g / day &} k¥ko)
At ol BEASEESESY B@A SREEES
Higo 2 3t ARHA BREINA B A4 G =
@) okql 500 g/day o} w58} Kol ok T2 k#ES)
MHEES H MBI BEa ohis) # e &R
H#ET B 7)E B 4460 A2 BEEY BILRIK
BL PAANLT sl PP gpmoe v BERE
o MRLRKES (BREEE — (Eh SRS
— B B EERE)/ BRERS ) 02 Mt
ReZS FEd ot w2t wmE Al Ll
R U5ZE (apparent digestibility) (B FKE —K bk
REZER/ BRERE o= HEY 45 3o & KR
ol A& BECEEE K] 0.45 g /Kgelel o] #la(LTRilk

-2 83.1%, 0.60g /Kgyml= 834%0]% o v 0.75g/Kg
LelE 85.6%017 0.90g /Kge BRARL sl 865
%olo A BMEAEAEES] 243 BEEY Mk
RleaRo) RIFN == ol Al ¢ AEH YL Bms of
vsie

W o HEERIKE S 4 v BB RERARE]
0.45¢ /Kgd wl= 60.4%, 0.60g/Kgl sl 68.0%, 0.75
g /Kgdwl= 74.0%, 0.90g/Kg BAEIA-2 =& 80.0
%oloth BAES € HALRIKES BHE K
Kigge] & @7t 2 wd) w4 Y5l o o
E utehd gle} o]} 2e Bige Huang 9| fE81%)
B fEFe)

=3 kot %P, Mot B, 4257 amame B

{ER 2] el A o]| ksl wiol o] BERHS &
BEEY BIRBKERS 84.7~84.9%0 et = o} gl=d] o)
9= A9 w) &3k Kigo) el BEIREA ol A2 Wik
Bl ShEIS i O o Al BolAlE e el
AE SE3GRo] Aagde] SiEECI 23] M
g A she of o ERel fEstol ol 44 nP®
Net Protein Utilization (NPU) - ERERE — (R
EHRUME+ X o EFHWE — R 4 HHO SR
B # P HEUH SR, 46.1mgN /Kg) /ERE
FREX100 = %= FHEd 4 ek

A EgolA BEEY BARARAELS 49.0%04
55.0%¢ll o] 23 glom o] 5 Fidled Bl 52:4+3%¢]
o)z3 gt} ol Huang'9) diuiEFAHS pame
MY T e duRe BEHE K#ES 2elskd B
AR e BEES BAHELS 43%1}, Inoue®2 g
B #5Y 7 e v RESES BFE BA
B k#ES 2lsl] BRAR S 49 BEHEY R
o EFES 33%zi et glor LEE LIE
22 AR E #8519 L AdlE BOHEFREREL Y
bR or 2 A HHMEL 50~63%2 Hin= otk
WAESI v o]= & W MR A9 22 Kkiko]
of duwid o T WEGEAES AR AY BRRES
#BIg FEES B BHETE = B &EAHEY B
By Ki#fEo] WS TE AR A FIHE-L ke o
A Y wa mEaEe RHMES HiE: o
U] kel £ HEE B g

A P A BEEFIUKE) 713 wetnl #EKg
% 0.45g/day = BAGIIS oo BHHEL 55 %)
gdon, BEEEIUKE] 78 3xl BE Kg® 0.9
g/dayd @l 49%E A% dskel o] A B B
728} w]ssb tha NPU gro] F& A2 o x| ko)
Fem Al BHia=l gl 7] s o] obd AF HEBS ¢ fEARTY)
EfEE: P w3 ore)l 474

gbsd B AR K#ES 1A 1 B 88E Kg & 45 keal
£ gtiacle BRESES B fE Kg ¥ 0.45g~0.90
g/Kg o2 I kS 92 3kl W) ERTME (N-
balance) & 4 B BEEHFREC] 0.452/Kg/day &
) &) 22225 (N —balance) & 2 Z5#9s] —18.143.5
mg N/Kg/day 2 #H#E 2 Ho] negative balance ©]
oo}k EEEKEE] B4 solAl 0.60g /Kg/day 3wl 2]
N—balance &= F#go] —6.5+1.9mg N/Kg/day 2 ¥
% 2 80| 94| negative balanceo|glt) a=lu By
ERmEel Bmdel wel N—balance s Az} s
o} BB Ee| 0.75g/Kg/day 4™ & 16.9+46.0mg
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Table 10. Linear regression line of nitrogen
balance response (mg N/Kg/day)of
six young adults given four levels
of protein of korean mixed diet

Individual response Individual mean

Subject curve (Y=a4 +b,X)} intercept(Y=0)
1 Y= —701+0.706X 99.3
2 = —67.7 +0.648X 1045
3 Y= —73.2+40.704X 1040
4 Y= —66.0 +0.629X 104.9
5 Y =-101.6+0.765X 132.8
6 Y= —57.7+0.578X 29.8

N/Kg/day o]3l o BEEFIUK%E] 74 =& 0.90
g /Kg/day 4wl 275 +31mgN/Kg/day & ZB9]
positive balance 2 =] gl v}

Lk AT (BR) BRES Hhitge= e &
3t Fig o = He Rand Fol {3 #£%E3 “multiple
—level—confidence band 2207 o) f&3] &%) ESRE
#2 kstel Table 100] Fmstsich

o] 24 &k ERel Y HEEAASEE BIZ
£ e BRERERS Rl vlgd A 2 kel 7
B LA LR % RE ZEHELESES PRm=
107.6 +-12.1 '‘mgN /Kg/day o] ¢}, o]+ Wish 2ol Al %
gt 2IEAES hEEtd S ds 200EAEY BEL
TR 921+6.4mgN/Kg/day nrle o 15%7F 22
otk =3t BAAEE B 7 ohE Wessst i
g3l 2n Huang%' RAASE BHRAALHY &
BHY BELER 127.0mgN/Kg/day Bele oht
£ Zolek 2e]u} Inoue %9} o 2] & 45 keal /day
/Ke3l BRES BEE BHEKES 28l I
< o o EEEY RELEE 1042mgN/Kg/day o}
+ A9 ¥ &8 kgl eh

o] Al A WHEBEE Mtz Foial EE RS
(K=0.975, 0.95) o 3 @HE 5 Q= FERS Hiks)
o gt e

PR {minimum protein intake)
=1/n PRi
=1/6(645.3)
=107.6 (mg N/Kg/day)
PRSD (standard deviation of the population

protein requirement)

1 .
= \[ ——(PRJ —PR,,)
n—1

[ 7307
h 5

= 12.1(mg N/Kg/day)
PR , (protein allowance for a fixed (a)percentage
of population group) (a = 0.975)
PR.g75 =107.6+K (g 975,0.05 X 12:1
=107.6+4.254x 12.1
=159.6 mg N/Kg/day

o] PR g75 = 1596 mgN /Kg/day & BHEZ #E
] 2 4 1.00g /Kg/day 2 5t&s|gicl o4kl Al 3t
B9 BEHEREES Huang'™ 9 TF% BES #HY
4 9t dlvixl o BEEAES DElskd AFARS W
9] 1.12g /Kg/day Behs %4 e Kiolel ool
o2 EHol frAslAAA L EEAS EE 28 oY
2o} o] Aot B @A fggsta g o Y

16-22W30 o) MEBREST $BEH T4 BA
B FERS MBAA 5 v #&stn o®?
WIBW  wat fie] #ET BEAY BAE-RE A
B B3t B ®H) WA na HeE (5
FREBE) SAAN T B 42keal 2 REELS %
BAR 4 dgieha shg et

3 mEA EEEeE P A RA (20~495) & F
9| thiE EES] ol U] EtES Usue 1A LA #
& Kg 40 keal = B85k ik ol AN ha Sl
2} 3o Bao]u} —RF Bo] @AE = Aol 2y
B2 K EHol A BEESelA BhAZ BEKeE 1
A 1H 45keal 8 o] YA BL DEER 5= WA BR
e B $EolnE BAE HESC] £4 M i
sigieba A 2gel el o] FIEES Mgl Wk
3 2IEAES FEs S BeE FTER 076g
/Kg/day Robe f 32% =& Kiftoltl o] #
BE ohE HRAAE & 5 9tk 5 Bricker 5%
FEOER BREAES 2esl] LAdSdA Bl
A7 L o BEKg % 4Skeal/day 24 753 BERRE
S R S+ ATk W& 9} =3 Calloway
¢} Margen % '%0] SREMEE % 2 EHT 3
L 3o EL HHo R B BEHS st s =
B Kg# 1A 1HM4kcalz BES sl #4%
sl oleldt MESE nFo] 2 ul K EhHold &
HY BEEAER 1.00g/Kg/day & 743 A%t
I e ol BEEERE R WEm.o Z FIH
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24 Qe Aoz At

b RO % o A%k ERLMC T E @D
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£

E

BREERY A W 20~253%0) BEL T RBEHRS ¥
£ 2 sl o] FellAl MEEKNE] 1AL1H BE Kg
# 045g 0.60g, 0.75g, 0.90g o & &F% HREESE

E 41 vk sled &4 5 BY B 2ela i
SR Mgk 2 wmEEel & aEENE B8
2 BRY o= o} BEE BRE, R # o EHBE
iREE, BEEY EIRINE 2 BHEY) BRI A2
BRHE £ BERsl o83t 22 #HHd |9t

1) BREEAAESE Aftd A BR{LRIKEL 83.1
~86.5%0] 91 o7 Ziste} 84.741.7%0) gt}

2) BRESEEAAY BEREY ABRA EAMES
49~55%01w Zs¥gstel 52:43%0] gl et
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K#ES MERFsIG A = bt sl os mERE
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