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ENHANCEMENT OF THE SMALL INTESTINAL TRANSIT AFTER
FEEDING OF SOYBEAN PROTEIN ISOLATE (SPD) IN RATS
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ABSTRACT

Soybean protein isolate (SPD is known to have different effects from casein on the

digestive and absorptive functions in rats.

We examined the small intestinal transit speed,

which is a factor determining digestive and absorptive rates, by duodenal instillation of

unabsorbable radioactive markers in rats fed the diets containing 8% SPI, casein, and no

protein. The transit speed was significantly higher in SPI diet group than those in casein and

non-protein diet groups. We also compared the small intestinal transit speed between the rats
fed SPI and two kinds of SPI hydrolysates: peptic digest of SPI (SPI-large peptide) and SPI-
small peptide (Hinute PM). The transit speeds in the groups fed both large and small peptide

containing diets were significantly higher than that in the non-protein diet group, and tended to
be higher than that in the SPI-fed group. Rep. Soy Protein Res. Com., Jpn. 14, 4-8, 1993.
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Products, Boston, USA: 8 1), 7\ LEZRI05H]
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Fig.1. Duodenal catheter for injection of a small

intestinal transit marker in experiment 2.
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Table 1. Composition of diets
Basal 8% Casein 89% SPI! Non-protein

diet diet diet diet

g/kg diet
Casein® 250 94 — —
SPI? — — 96 —
Sucrose 629 785 783 879
Corn oil® 50 50 50 50
Mineral mixture* 40 40 40 40
Vitamin mixture® 10 10 10 10
Vitamin E® 1 1 1 1
Choline chloride 20 20 20 20

1
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SPI was replaced with SPI-large peptide (peptic digest of SPI) or SPI small peptide
(Hinute PM, Fuji Oil Co.) in experiment 2.

Casein (ALACID, New Zealand Dairy Board, Wellington, New Zealand) and soybean
protein isolate (SPI, Fujipro R, Fuji Oil Co., Osaka) contained 13.7 and 13.4% nitrogen,
respectively.

Retinyl palmitate (7.66 ymol/kg diet) and ergocalciferol (0.0504 gmol/kg diet) were added
to the corn oil.

The mineral mixture is identical to the mineral mixture 2 (MM2) described by Ebihara,
Imamura and Kiriyama?®. It provided (mg/kg diet): Ca, 4491; P, 2997; K, 3746; Mg, 375; Fe,
38.0; 1, 0.31; Mn, 81.1; Zn, 25.9; Cu, 15.3; Na, 4342; Cl, 6678; Se, 0.27; Mo, 1.12; Cr, 0.49; B, 0.35;
V, 0.22; Sn, 1.05; As, 1.20; Si, 15.7; Ni, 3.00; F, 2.71 and Co, 0.20.

The vitamin mixture was prepared in accordance with the AIN-76 mixture except that
menadione and L-ascorbic acid were added to make 5.81 and 284 xmol/kg diet, respective-
ly.

Vitamin E granule (Juvela, Eisai Co., Tokyo) supplied 423 gmol all-7ac-a-tocopheryl
acetate per kg diet.
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The distribution of [*H]-polyethylene glycol
along the small intestine as divided into 8
equal segments 40 min after feeding of an 8%
casein diet, SPI diet, or non-protein diet.
The first segment is the most proximal side.
The results express the percentages of radio-
activity in each segment to the sum of all
segments. Values represent mean £ SEM,
n=>5-6.
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The distribution of 5!Cr along the small intestine as divided into 10

equal segments 40 min after feeding of an 8% SPI, SPI-large peptide,
SPI-small peptide, or non-protein diet. The first segment is the most

proximal side. The results express the percentages of radioactivity

in each segment to the sum of all segments.

mean = SEM, n=8.

Values represent

Table 2. The small intestinal transit velocity evaluated by the leading edge

and the geometric center (experiment 1)

Leading edge

Geometric center

Non-protein diet 37.7+2.2°
8% Casein diet 32.9+4.5°
8% SPI diet 50.3+1.28

2.52£0.14°
2.38+0.19°
3.45+0.092

The values were estimated by a duodenal injection of carbon suspen-
sion (leading edge) containing 37 kBq [*H]-PEG (geometric center) 6 min
before sacrifice. The rats were killed 40 min after feeding of diets. The

values not sharing superscript letters are significantly different (p<0.05).

Values represent mean + SEM, n=6 (8% casein group, n=5).

KE-ABEHRSSE Vol. 14(1993)



Table 3. The small intestinal transit velocity evaluated by the leading edge
and the geometric center (experiment 2)

Diet

Leading edge

Geometric center

Non-protein 66.9+1.6 5.07+0.30°
SPI 68.7+1.9 5.62+0.192°
SPI-large peptide 71.7+2.0 5.99+0.152
SPI-small peptide 69.71+2.1 5.751+0.222

The values were estimated by a duodenal injection of the solution of

indigo carmine (leading edge) and Na,*'CrO, (37 kBq, geometric center) 10

min before sacrifice.

The rats were killed 40 min after feeding of diets.

The values not sharing superscript letters are significantly different (p<
0.05). Values represent mean = SEM, n=38.
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