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Elects of Dietary Proteins on Putrefactive Compound Production in the Intestine
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Laboratory of Food Microbiology, Department of Food Science and Technology,
Tokyo University of Marine Science and Technology, Tokyo 108-8477

ABSTRACT

Edible brown algae and soy-beans are used as major food materials in Far East
Asian countries, particularly in South Korea and Japan. Brown algae contain
fermentable dietary fibers, alginic acid (uronic acid polymer) and laminaran @
-1,3-glucan), that are fermented into organic acids by intestinal bacteria. In
our previous study, high concentrations of soy-protein in the diet induced
the putrefactive compounds indole, H,S and phenol. The inhibitory effects of
laminaran and alginate on the formation of ammonia, indole compounds and phenol
compounds, putrefactive and harmful compounds, induced from soy-protein by
human fecal microflora, were examined /in vitro. Laminaran was fermented to
lactate about 4 mmol/L. Compared with a control culture without dietary fiber,
alginate increased acetate and propionate. Although both of these polysaccharides
inhibited formation of the putrefactive compounds, the inhibitory elect of laminaran
was higher. Rats were fed a diet containing 20% (w/w) soy-protein and 2% (w/
w) laminaran or alginate. Laminaran increased cecal lactic acid content about two
times and lowered pH from 7.3 to 6.3. Laminaran suppressed about 50% of indole
production in the cecum. Alginate also suppressed cecal indole and phenol. These
results suggest that both the fermentation and physical properties of laminaran and
alginate correlated with their inhibitory elJects against accumulation of the putative
risk markers for colon cancer. Soy Protein Research, Japan 17, 52-57, 2014.

Key words : soy protein, intestinal putrefactive compounds, laminaran, alginate:
brown algae
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Fig. 1. Caecal putrefactive compound levels in rats fed diets containing 20%, w/w milk casein, soy protein or
fish meal. Putrefactive compounds indole (A), H,S (B), phenol (C) and ammonia (D). Values are expressed

as meanst SEM (n=6). *p<0.05; *p<0.01.
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Table 1. Composition of test diets

Control Alginate Laminaran
sucrose 500 50.0 50.0
Soy protein 20.0 20.0 20.0
Corn starch 20.0 18.0 18.0
Sodium alginate 20
Laminaran 2.0
Corn oil 5.0 5.0 5.0
AIN-76 mixed minerals 35 35 35
AIN-76 mixed vitamins 10 10 10
DL-Methionine 03 0.3 03
Choline bitartrate 02 0.2 0.2
5 Lactic acid 14 Acetic acid
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Fig. 2. Organic acid contents in the human fecal
culture with no added carbohydrate (o ),
laminaran (O ) or alginate () at 12, 24 and 48 h
of incubation. Values are means and SEM (n=3).
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Fig. 3. Putrefactive compounds in the human fecal
culture with no added carbohydrate (o ),
laminaran (O ) or alginate () at 12, 24 and 48 h
of incubation. Values are means and SEM (n=3).
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Table 2. Body weight, cecal weight, cecal pH and fecal
weight

Control Laminaran Alginate
Initial body weight (g) 1240+ 23 1238+ 18 1241+ 19
Final body weight (g) 2625+ 47 2662+ 29 2355+ 41

Cecal weight (g) 262+ 015 539+ 0.78* 448+ 0.16*
Cecal pH 73t 01 63t 02% 72£03
Feces
Numbers (numbers/day/rat) 133+ 064 170+ 12* 253+ 067*
Weight (g/day/rat) 077+ 032 100+ 031* 119+ 057
Each value is expressed as the mean £ SE (n=6).

DilClerence from Control group, *»<0.05, *p<0.01.
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Fig. 4. Cecal organic acid contents of rats fed diets
containing no dietary fiber (control), 2% (w/w)
laminaran or 2% (w/w) alginate. Ba n-butyric
acid, Pa propionic acid, Aa acetic acid, La lactic
acid (n=6).
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Fig. 5. Cecal putrefactive compound levels in rat fed diets containing no dietary fiber (control), 2% (w/w)
laminaran or 2% (w/w) alginate. Putrefactive compounds indole (A), phenol (B). Error bars indicate SEM.

*0<0.05; *p<0.01 (1=6).
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Fig. 6. Representative band patterns from DGGE
obooooooboooobooooog analysis of the cecal microbiota of rats fed
diets containing no dietary fiber (control), 2%
(w/w) laminaran or 2% (w/w) alginate (n=6).
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