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ABSTRACT

Slight but definite amount of macropeptides in the small intestine was formed
shortly after feeding a diet containing soy protein isolate (Fujipro R, SPI).

In the similar experimental condition that the rats meal-fed a 20% SPI diet for
1.5hr, the amount of soluble Ca as well as of soluble P in the intestinal lumen, was
much less than the rats given casein, and also was slightly but significantly less than
the rats given amino acid mixture simulating casein or egg albumin.

In contrast, the amount of insoluble Ca was the highest in SPI group.

These results suggest that the feeding soy protein isolate may little favor the
stimulation in Ca absorption in distal portion of small intestine where passive type
of transport occurs. The relation of the formation of macropeptides to the process
that insoluble Ca-phosphate complex grows in the lumen was not elucidated, since

there seemed to be another possibility that the presence of the small amount of

organic phosphorus may also aggravate the solubilization of Ca salts.
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Table 1. Composition of experimental diets
(g/kg)
Ingredients
Protein* 200
Corn starch 680
Soybean oil 45

Cellulose powder 5

Mineral mixture 40 Rogers & Harper(1965)
Vitamin mixture 8 NRC (1972)
Choline chloride 2

Polyethylene glycol 20 Carbowax 4000

# An amino acid mixture [simulated for casein;
Ahrens (1966) ] egg albumin, or Fujipro R was
substituted for casein.
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Fig. 1 Chromatography on Sephadex G-25 of the TCA-soluble fractions of the intes-

tinal contents of the rats fed soy protein diet.

Table 2.

Food intake and the amount of polyethylene glycol (PEG) in the small

intestinal contents of rats at 2.5 hr after ingestion of diets containing casein,
amino acid mixture, egg albumin or soy protein as the protein source
(Mean values with their standard errors for four rats/group)

Dietary protein Casein Amino acid Egg albumin Soy protein
Body-wt (g) 131.1+2.3 129.8+2.9 133.3+3.3 130.0+1.8
Food intake (g/kg body-wt) 50 +3» 37 +2p 37 £3° 42 +28p
PEG (mg)

Portion of intestine

Upper 2.7+0.4 3.6+0.2 3.0%0.2 3.3+0.6

Lower 22.5+1.5 21.3+2.8 21.1+2.5 24.6+1.7

Total 25.2+1.4 24.9+2.9 24.1+2.6 27.9+1. 4

a, b: Values within the same horizontal row with different superscripts are significantly

different (P < 0.05).
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Table 3.

Amino acid composition of the peptide
fractions (Tube Nos. 17-21) obtained
by the gel filtration on Sephadex G-25
of the TCA-soluble fractions of the
intestinal contents of rats fed on soy
protein diet.

pmole/content

Asp 1.67
Thr 2.12
Ser 3.27
Clu 1.41
Cly 2.18
Ala 1.54
Val 2.04
Ile 0. 47
Leu 0. 55
Tyr 0. 28
Phe 0. 30
Lys 0. 63
His 0.34
Arg 0.24
Pro 1. 30
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Soluble calcium in the small intestinal contents of rats at 2.5 hr after
containing casein, amino acid mixture, egg albumin or

soy protein as the protein source (Mean values with their standard

errors for four rats/group)

Dietary protein Casein Amino acid Egg albumin Soy proein

Soluble Ca (mg)
Portion of intestine

Upper 0.36+0. 06 0.27+0.04 0.28+0.02 0.24-+0. 03

Lower 2.28+0. 092 1.16x0. 06> 1.1940.13b 0. 82+0. 05¢

Total 2.64+0.102 1. 4340. 07 1.4740.13p 1. 06 +0. 05¢
Percentege of dietary Ca*

Upper 54.8 £4.4a 32.8 £0.4b 39.9 2. 8ab 33.8 £2.7°

Lowe 43.9 +2. 1= 24,1 +2.1b 24.3 0.8 14.2 +0. 6¢

Totalr 44.7 +2.5 25.3 +£2.0v 26.4 £0.4° 16.6 £1.0¢c

a, b, ¢: Values within the same horizontal row with different superscripts are signifi-

cantly different (P 0.05).

* (Soluble Ca/PEG in the small intestinal content)/(Ca/PEG in diet) x100.

Table 5.

Insoluble calcium in the small intestinal contents of rats at 2.5 hr after
ingestion of diets containing casein, amino acid mixture, egg albumin or soy
protein as the protein source (Mean values with their standard errors
for four rats/group)

Dietary protein Casein Amino acid Egg albumin Soy protein
Insoluble Ca (mg)
Portion of intestine
Upper 0.06+0. 0L 0.05+0. 01 0.084-0. 01 0. 05+0. 01
Lower 1.47-+0. 232 1.64+0.312 2.04+40. 222 2.90%0. 11
Total 1.53+0.232 1.6940. 322 2.124+0. 252 2.95+40.12p
Percentage of dietary Ca
Portion of intestine
Upper 10.9 +£0.9 6.8 £1.6 11.3 *+1.6 7.4 £2.3
Lower 26.3 +3.9 35.8 +0. 4ab 41.6 +£3.4b 50.6 +3.00
Total 25.0 +£3.52 31. 4,8 3ac 37.7 £3.2v 45.2 +1.8p

a, b: Values within the same horizontal row with different superscripts are significantly
different (P < 0.05).
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Table 6.

Soluble phosphorus in the small intestinal contents of rats at 2.5 hr after

ingestion of diets containing casein, amino acid mixture, egg albumin or
soy protein as the protein source (Mean values with their standard

errors for four rats/group)

Dietary protein Casein Amino acid Egg albumin Soy protein
Soluble phosphorus (mg)
Portion of intestine
Upper 0. 29+0. 052 0.12-0. 02° 0.12+0. 01® 0. 2540. 032
Lower 1.50+0.112 0.14+0. 01b 0. 28 +0. 05¢ 0.314-0. 03¢
Total 1.79+0. 122 0. 260. 03 0. 40+0. 05v¢ 0. 56+0. 05¢
Percentage of dietary P
Portion of intestine
Upper 43.9 £3.42 20.7 £1.0b 25.9 4+1.8b 50.0 £5. 82
Lower 28.0 £3.22 4.6 +0.7v 8.2 +0.6¢ 8.2 £0.9¢
Total 29.6 +3.22 6.9 +1.0v 10.8 +0.4e 12.8 +1.5¢

a, b, ¢: Values within the same horizontal row with different superscripts are signifi-

cantly different (P < 0.05).

Table 7.

Ca/P ratio and organic phosphorus contents of the soluble fraction from

small intestine of rats fed 1.5 hours of 209, protein diets

Dietary protein Casein Amino acid Egg albumin Soy protein
Ca/P ratio
Upper 1.25+0.12 2.36+0. 09* 2. 28+0. 08* 1.00-0. 04
Lower 1.55+0.12 8.28+0. 97* 4.33+0.37* 2.64+0. 21*
Total 1. 50+0. 07 5. 61 0. 48* 3.66£0. 20* 1.9340. 14*
Organic P (mg)
Upper 0.05 0.02 0.01 0. 05
Lower 0.31 0.03 0.02 0.09
Total 0. 36 0. 05 0.03 0.14

* Significantly different from casein group: P < 0.05.

P GRIEFEB S RRIHR O L PE)DMFEE L. (Table 7),
Z it phytate DFEEICES S Db mhizn,

U EOEBRHERNS, DHAELARE T ES
R U /NG TR O IR Ca Ed bl R BB S
nieds, 7/ BESASINTALTIVREFIKRERE

VBRBOSNeh 5Tz, BHLOBOERERNGIZ, b
EAUIET 2/ BBARPIVT LTIV BIZENT Ca
DN TFEIC IS BIURENE N T LRSI E iz
2349 R0 Ca FIAMETH £ W BRSO LE
2bhBHhe,

BREFOICAEE LA D %70 EOREfERIZ
WCERINED Y v A RE LS OEEO X D I FIMEE
ETFEELHEERL, ThEeBT, »E¥ADLHIC
Ca ® Fe OFfAMZEHDZ OBV, EELIZIN
SIEWTHhbIBENTERT B~ _yF Rtk s
DEHELTO B, SHEREABEPLERT S
7 aRSF FEBRRE LTI 2 IV EMEERERTIER
POV TESERMNT D TETH 5.

X K

1) Naito, H., Kawakami,
(1972):
tide with calcium-binding property in the

A. and Imamura, T.
In vive formation of phosphopep-

2)

3)

4)

5)

6)

— 922

small intestinal tract of the rat fed on ca-
sein. Agric. Biol. Chem., 36, 409-415.
Naito, H. and Suzuki, H. (1974): Further
evidence for the formation in wvivo of phos-
phopeptide in the intestinal lumen from die-
tary f-casein. Agric. Biol. Chem., 38, 1543—
1545.

Lee, Y.S., Noguchi, T. and Naito, H. (1980) :
Phosphopeptides and soluble calcium in the
small intestine of rats given a casein diet.
Br. J. Nutr., 43, 457-467.

Lee, Y.S., Noguchi, T. and Naito, H. (1979) :
An enhanced intestinal absorption of calci-
um in the rat directly attributed to dietary
casein. Agric. Biol. Chem., 43, 2009-2011.
Lee, Y.S., Noguchi, T. and Naito, H. (1981) :
Intestinal absorption of calcium in the rat
given diets containing casein or amino acid
mixture. Role of casein phosphopeptides. Br.
J. Nutr., in press.

Forbes, R.M., Weingartner, K.E., Parker,
H.M., Bell, R.R. and Erdman, Jr, J.W.
(1979) : Bioavailability to rats of Zn, Mg,

and Ca in casein, egg, and soy protein-con-
taining diets. J. Nutr. 109, 1652-1660.



