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ABSTRACT

After 5 days of basal diet period (protein intake 55 g/day), seven female students were
given a high protein diet (100 g protein/day) containing 340 g meat (meat diet) or 105g SPI
(SPI diet) for 9 days. Other six subjects were given a high protein diet containing meat or SPI
added 160 g apple (meat+apple diet and SPI+apple diet) for 9 days. Urine and feces of last 4
days of each experimental period were collected and urinary pH, titratable acid, Ca, P, S, K and
ammonia excretion and fecal Ca, P, S excretion were measured. Dietary intakes of S-containing
amino acids in basal diet, meat diet and SPI diet were 1.82 g, 3.72 g and 3.03 g, respectively.
Meat diet improved the absorption of Ca and increased urinary Ca excretion compared with
those of basal diet period. In SPI diet period Ca absorption and urinary excretion of Ca were
as much as those of basal diet period. Ca balances were —37+62 mg/day in meat diet period,
—45+30mg/day in SPI diet period and —58+37mg/day in basal diet period. In meat +apple diet
period fecal Ca excretion increased, Ca absorption decreased and urinary Ca excretion de-
creased to the level of basal diet period. Addition of apple to high SPI diet did not affect Ca

absorption or urinary excretion of Ca. Nutr. Sci. Soy Protein, Jpn. 8, 40-45,1987.

RFESABREIILV Y & (Ca) DBERINY R
<FTBH T ERMBRAT D, VIEZOBEORRFRIC
DLTAEEHRE L THLIHRINL L 5Tz
oo THIZEBE, RARBBOEREYHET L Ca D
WA TEE B, Thll kiR Ca Seto 8N
L, CatHx & x5, BARRY IR
WmLET2 EBD CalBErkZh, BHRMKEY
DERBITRINGELDND,

Linkswiler 505 OTHE, KHBREOT-ABEER
ELTRERABEYAVT WS, R Ca Pty
Kt - TRFOTRE (S) 2T 22 Lisdhb,
RAOBTOEH T ¢ /BB TAL 0L ERIR
T\,

FARKTRABEDERT 3/ BEENLEND
ez wEBL, SPLYAVEELABRERERL
7BEI Ca REICED X 5 BEENL LN D MITD
WTRRE LT,

X B F &

EEL T T RFERGHEESE & LT, Fig 1 ixw
LicERETEIC L W RBIEREY T -7, £ 1T
ST 3 /B0 % WEBLER (meatdiet) & Zhod i
WREEAE - AEE (SPI diet) *ZEBERMLIEED
Ca B RIS+, TER2 TR AL
ELAREERFC Y AT RN T 52 L 0B
WTRRET L Te,



BHREOFE, IR GE, —IAF-BHREY
Table 1 &, EREOEMEBR K L UOREREY TH
Fh Table 2, 3 wRL7,

BIUCAHE S g /HoRERERY 5 B, 0&fix
TABBH 100 g /HOERARARRXRELAORE
DAZ160g % 9 BREIER Y, ZOBBEBEORE:
ABREERE 50~60g /B) b L, $5—F
ERAERE THECABR+ D AT % 9 HREER
T, 2o & Z Fig. 1 inlizXk 51, meat diet
& SPI diet DIEF % #EE QLI oME X ¢ CE
Wi, BRI LF—RBEREOLHVOLEDIZD
W, EHFCLEREL L, REOLEHNH D
EIWRE, REBSHERT), XOEBEREXHEEL T
T LI, BEBRW, SPLIk b AT RAML BT
TO= RN F —HEINSE K, B, REBEKOERE
PRI AL X OB LI, ToEREMD, e
LT RTEBKREEA LI,

LFEBRMoRtEO 4 BEEK, REHEL, TLHER
FHEORBEIREY 25 0 EERI 1 BT >R 22
RRCERM L COBHRE X ER L7, RG24HIKR 28
#£1, pH, HMEME, Ca, Vv (P), W& (S, »
Vo a (K) 7vE=7 (NHy), 7v75=viHE
Lic, SREBOWEROKTERIOHARK -2
— &L THAVIV0S5g R E~—Hh—0b~<—
H—ETLBRELL, ZhE100C TRRR RGN

LToictLic, BRER 1B X571 XL
FEREL BRI L, BB X ORFERO—HE
550°C TKAk#4, Ca, P, SSELXHIE L1, Sk
RO ERBYTH B,

Ca ! RFRICE

P ! Fiske-Subbarow #

S : Jackson and McCandless @ 557

ROVEEBRE | Lemann DS

TVYE=ST ULV T =X, A VK7 =/ =k

7 v 7 ¥ = Jaffée DBk

HREEE

Ca DRk LORPEHE, 203 0RINEK, A
13 Table 4 DE kD THot, KD pH, HEBE,
S, P, K, 7vx=7H#MBOEE ¥ Fig. 2 it &
o

EW7 : VBEEDE meat diet Hi Tk, HEER
iz 5T, Ca OHRHTOEINKRMNE ELICHR
Ca BiE AL, Ca il —37x62mg TH-
72o —77, SPI diet #liciz, Ca EREI R N E Do
ety ZhFORNKIEERIEIFEACEETHY,
R Ca it KR Iz L b h$, Ca Hiid —45+30 mg
THolk, ORI, AXSELRGLICETCAH
ET Ca OBENEN L s bDDORKHICKS Ca

Table 1. Characteristics of the subjects
) Energy intake
SIEB?' @%% H(gg?t W(iléht Basal Meat SPI
(kcal/kg) (kcal/kg) (kcal/kg)
01 19 168.0 64.3 37.2 37.1 35.5
02 19 153.0 43.7 46.0 47.2 45.3
03 19 166.6 58.3 34.7 40.1 39.1
04 21 166.6 47 .4 36.0 38.6 37.6
Exp. 1 05 24 162.5 49.7 32.2 35.4 33.6
06 19 152.0 59.5 33.5 36.6 34.4
07 19 158.0 54.7 29.6 33.3 31.4
Mean 20 161.0 53.9 35.6 38.3 36.7
SD 1.9 6.7 7.3 5.2 4.5 4.6
11 19 155.0 42.8 42.1 39.5 39.7
12 22 155.0 55.8 32.7 35.3 35.7
13 21 163.0 46.5 42.9 — 41.6
Exp. 2 14 24 153.0 49.8 40.1 44 .4 38.9
15 19 161.0 55.2 36.1 37.0 34.5
16 19 161.0 42.3 34.9 36.0 34.2
Mean 20.7 158.3 50.4 38.1 38.4 37.4
SD 2.1 3.7 5.1 4.2 3.7 3.1




Table 2.

Composition of the experimental diets

Meat SPI Meat SPI
Basal diet diet +apple +apple
Milk products 243 243 243 243 243
Egg 33 33 43 33 43
Fishes 43 43 43 43 43
Pork 33 193 33 193 33
Chicken 25 105 25 105 25
Soy beans 23 23 23 23 23
SPI — — 105 - 105
Vegetables,
rich in carotene 88 88 88 88 88
Other vegetables 91 96 91 96 91
Potatoes 40 40 40 40 40
Fruits 61 61 68 221 228
Rice 158 108 78 98 78
Bread 61 61 61 61 61
Sugar 31 18 24 8 27
Fats and oils 11 11 25 11 25
Beverages 420 210 210 210 —
Table 3. Nutrient contents in the experimental diets
Exp. 1 Exp. 2
Meat SPI e Meat SPI
Basal diet diet Basal +apple +apple
Protein (g)* 55.1 101.0 99.2 54.8 101.2 98.9
S-containing A. A. (g)° 1.82 3.72 3.03 1.80 3.71 3.03
Fats (%)° 30.3 29.0 30.3 30.3 27.5 28.9
Ca (mg)® 543.3 543.8 608.9 542.8 548.5 614.7
P (mg)? 1046.7 1399.0 1386.1 1037.3 1404.3 1395.5
Ca: P? 1:1.9 1:2.6 1:2.3 1:1.9 1:2.6 1:2.3
Fe (mg)® 8.4 11.0 8.8 8.4 11.3 9.
K (g)° 2.14 2.83 2.09 2.14 3.00 2.26
Vitamin A (L. U)® 2253.6 227.6 2338.6 2253.6 2277.6 2338.6
Vitamin B, (mg)® 1.19 2.97 2.81 1.17 2.95 2.80
Vitamin B, (mg)® 1.05 1.60 1.53 1.05 1.53 1.60
Niacin (mg)® 9.4 29.1 28.1 9.3 29.1 28.2
Vitamin C (mg)° 62.8 66.1 66.3 62.8 70.9 71.1
Crude fiber (g)° 5.82 5.45 5.11 5.78 11.68 11.28
a2 Measured on lyophilized samples.
b Calculated from the Food Composition Table (Ministry of Health and Welfare of Japan).
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Fig. 1. Experimental design
Table 4. Calcium absorption and balance
Exp. 1 Exp. 2
Basal Meat SPI Basal Meat +apple SPI+apple

Ca intake (mg/day) 543+3 544+ 4>¢ 609+ 4>>¢ 543+2 548+ 1% 615+2%0¢
Urinary Ca (mg/day) 145+48 174+41%° 143+43° 153+65 154+80° 136+£70°
Fecal Ca (mg/day) 456+ 56 407+97° 511+63° 460178 509202 513+139
Absorption (%) 16410 25+18 16+10 15+33 7.2437 16+23
Balance (mg/day) —58+37 —37+62 —45+30 —70+149 —114+172 —34+108

2 Significantly different from the value for basal diet period (p<0.05).

b

period and SPI+apple period (p<0.05).

Significantly different between the values for meat diet period and SPI diet period or the values for meat+apple

¢ Significantly different between the values for meat diet period and meat+apple period or the values for SPI diet

period and SPI+apple period (p<0.05).
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Fig. 2. Urine pH, titratable acidityand sulfur, potassium,

phosphorus and ammonia excretion.
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