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ABSTRACT

Fifteen female students aged 18 to 22 were fed a protein-free diet for one day and in the
following ten days the diets containing SPI and polished rice, 0.3 g protein/kg, 0.45 g/kg and
0.6 g/kg for each five subjects. Ratio of SPI and rice protein in the test diets was 6 : 4, and the
amino acid score of the mixed protein was calculated as 91 by using the reference amino acid
pattern proposed by FAO/WHO (1973). Mean energy intake was 36.0 + 3.3 kcal/kg/day
which corresponds to about 1.7 times as their basal metabolism and was considered as the
maintenance level. Twenty-four hour urine was collected completely during the experimental
period and urinary creatinine and nitrogen contents were measured. Subjects were given three
grams of carbon powder as a fecal marker before and after the experimental period. Feces
from marker to marker were collected, dried and their nitrogen content was determined.
Nitrogen balance was calculated from the intake N, fecal N excretion and the mean urinary
N excretion of the last four experimental days when urinary N excretion reached a constant
level. Linear regression equation between N balance (Y) and N intake (X) was calculated as
Y =0.401 X—33.3 (n=15, r=0.738), and mean maintenance requirement of SPI and rice mixed
protein was 83 mg/kg/day. Digestibility and net protein utilization (NPU) of SPI and rice
mixed protein were calculated from these N balance data with the figures of 32.3 mg/kg and
10:1 mg/kg for obligatory urinary and fecal N losses respectively, which were previously
determined in seven subjects. Digestibility was 93.1+6.1% (n=15) and NPUs were 67+13 at
protein intake of 0.3 g/kg (n=5), 51+7 at 0.45 g/kg (n=>5) and 54412 at 0.6 g/kg (n=5). The
results were compared with the data of SPI or egg protein obtained from other Japanese

subjects.
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Table 1. Characteristics of subject (SPI and rice protein)

Protein Subj. . o y 5 .
intake code Age Height Weight BM Fat LBM
g/kg yr cm kg  kcal/kgBW % kg

01 19 169 57.9 19.3 22.2  43.5

02 19 160 56.8 21.6 26.7 40.6

0.3 03 20 156 47.2 19.3 22.7 35.8
04 22 165 55.0 23.5 22.5 44.0

05 21 160 58.0 17.5 32.7 39.4

06 19 154 48.7 21.6 24.2 36.1

07 19 160 52.9 20.2 23.9 39.7

0.45 08 19 163 51.7 22.4 25.5 37.7
09 19 169 57.2 19.6 22.2 43.5

10 18 157 51.7 22.9 28.9 36.0

11 20 149 59.7 18. 4 19. 6 46.8

12 20 157 56. 4 24.1 25.1 40.5

0.6 13 21 160 50.2 24.8 17.8 40.1
14 18 160 60. 6 22.9 26.9 42.9

15 21 160 58.0 17.5 32.7 39.4

Mean 19.7 159.9 54.8 21.0 24.9 40. 4

SD 1.2 5.3 4.1 2.4 4.2 3.3

The weight of the first day of experimental period.

Measured during experimental period.

Calculated from the body density using the equation suggested by

Brozék et. al. (1963).

4. LBM = Body weight X | (100—Fat)/100 |
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Table 2. Composition of experimental diet!
Intake(g/day)
Ingredient
Protein free diet SPI and Rice diet
SPI(Fujipro R) — 19
Rice, polished — 176
Corn starch 207 80
Sugar 123 57
Shortening 48 46
Agar 5 5
Sodium chloride 3 3
Vitamin mixture? 2 tablets 2 tablets
Mineral mixture? 4 4

1. Intake is given for a subject receiving 1600 kcal of energy and 0. 6g/kg

of SPI and rice protein.

Except the ingredients in this table, subjects consumed an available

amount of tea, green tea and lemon juice.
2. Two tablets of vitamin mixture contained : Retinyl palmitate, 2, 000 IU;

vitamin D2, 200 IU ;
mg ;
balamine, 10 ug ;
and Ca pantothenate, 30 mg.

vitamin B: hydrochloride, 10 mg ;
pyridoxine hydrochloride, 6 mg ;
ascorbic acid, 150 mg ;

riboflavin, 4
nicotinamide, 50 mg ; cyanoco-
a-tocopherol acetate, 10 mg ;

3. One hundred grams of mineral mixture contained :(g) CaCOs3, 25.12;
KHCOs3, 39.25; MgSO+7H?0, 10.78 ; FeC¢Hs0726H20, 2.91 ; KH2 POy,
21.74; MnSO#4H:0, 0.0369; CuSO+5H0, 0.1306 ; KI, 0. 0073 ; and
ZnClz, 0.0316. This mixture was mainly based upon that of Rose et. al.

(/. Biol. Chem. 1950,182 : 541).
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Table 3. Nitrogen balance, body weight and urinary creatinine excretion of
individual subject given SPI and rice diet with graded levels of
protein intake.

Protein Subj. Energy Nitrogen Change Urinary Urinary Fecal N

intake code intake intake in BW creatinine! N? N balance
g/kg kcal/kg mg/kg kg/lldays mg/day mg/kg mg/kg mg/kg
01 34.5 46.0 —0.52 1009 +64 46.0 12.5 —11.4
02 35.5 45. 5 —1.42 954 £32 41.3 22.5 —15.6
0.3 03 42. 4 47.1 +0.12 921 +30 42.0 151 — 6.8
04 36.4 45.9 +2.73 1034 £66 56.9 11.8  —21.9
05 30.2 43.5 +0. 41 879 +40 43. 8 10.7 —10.1
Mean 35.8 45.6 +0.26 46.0 14.5 —13.2
SD 4.4 1.3 1.55 6.4 4.7 5.8
06 39.1 69. 8 —0.22 861 +20 63.3 15,1 — 7.5
07 36.0 64.3 —0.73 892 +34 66. 2 13.7 —14.6
0.45 08 36.8 65.8 —0.07 969 +26 62.9 14.4 —10.5
09 35.7 70.1 —0.56 960 +-89 57.9 12.8 + 0.3
10 38.7 65.7 —0.24 817 +132 65.1 12.9 —11.3
Mean 37.3 67.1 —0.36 63.1 13.8 — 8.7
SD 1.6 2.6 0.27 3.2 1.0 5.6
11 34.3 89.1 —0.91 959 £31 75.5 15.4 — 1.0
12 35.4 81.1 —2.93 1078 53 65.6 1721 + 0.6
0.6 13 39.8 91.1 —0.18 1021 £23 64.7 15.1 +12.3
14 34.7 87.9 —2.35 1105 +69 85.8 13.4 —10.4
15 30.1 91.8 +1.09 871 £33 67.8 13.7 +12.2
Mean 34.9 88.2 —1.06 71.9 14.9 + 2.7
SD 3.5 4.3 1.63 8.9 1.5 9.6
Overall Mean 36.0 —0.39
SD 3.3 1.33
1. Mean x SD of 11 days.
2. Average of the last 4 days of the experimental period.
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Table 4.

Digestibility and NPU of SPI and rice mixed protein

No of Protein * . . S,
subj. intake NPU Digestibility
g/kg %
5 0.3 67.2+13.1 90.4+10.4
5 0.45 51.3+ 6.7 94.5+ 1.4
5 0.6 54.3%+12.4 94.4+ 1.9

1. Calculated using 32. 3 mgN/kg and 10. 1 mgN/kg for obligatory
urinary and fecal N loss, respectively.

2. Calculated using 10.1 mgN/kg for obligatory fecal N loss

determined on other subjects.

Table 5. NPU of SPI, SPI and rice mixed protein and egg
protein studied in Japanese women
Protein ?rotein No. gf NPU
source intake subj.
g/kg

Whole egg 0.2 3 65

0.3 8 68

0.45 4 46

0.6 3 50

SPI 0.3 4 42

(Fujipro R) 0.45 2 46

0.6 4 42

SPI and rice 0.3 5 67

0.45 5 51

0.6 5 54
20 L#UE, SPI & SPI+KAMEIZRMET Z Az 53
oA LEIARBRIEEE o, ¥R EROKIE
2 »SHET S & SPITH>II>SPI LD, Zhs0
£ 4l ¥ A BRI BRI E SR OBR BT L b —B L%
& -2 ot S, BIEOEEEOEELRET 2L LY
£ 50 i, FURBIEHE AR & BERE L5 B2 500

— 404 e— o SPI diet; Y=0.411X—40.8 (n=10) NLETHL L Ebh b,

X A _.aSPI+Rice; Y=0401X—33.3 (n=15)
o----oEgg diet; Y=0.325X—29.7 (n=18)

; — p —— o
N intake (mg/kg)

Fig. 2 Correlation between N balance and N

intake in female subjects fed SPI, SPI +
rice and egg diets
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