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Elects of Soy Protein Isolate on Cecal Fermentation and
Microbiota Patterns in Weaning Rats

Naomichi NISHIMURA, Kahori HAMADA and Tatsuro YAMAMOTO

Faculty of Health and Welfare Science, Nayoro City University, Hokkaido 096-8641

ABSTRACT

To clarify the hypothesis that the administration of dilerent proteins after weaning
modifies the intestinal micirobiota and fermentation, we examined the elect of soy
protein isolate (SPI) on cecal fermentation and microbiota patterns in weaning rats.
Female rats were fed a casein diet during gestation and lactation. After lactation for
21 d, litters were fed the casein and SPI diets for 3, 7, 14, 21 and 28 d in experiment
1, and for 7 and 21 d in experiment 2. In experiment 2, for the subsequent 7 and
14 d the diets were reversed. Cecal microbiota and cecal short chain fatty acid
concentration were determined. According to 16S rDNA PCR-DGGE analysis,
feeding the pups with SPI resulted in new clusters of cecal microbiota on at least
d 7 after weaning compared to the casein-fed pups. After 21 d post-weaning, the
microbiota patterns were similar. Cecal butyrate concentrations in the SPI-fed pups
were greater than in the casein-fed pups after 7 d post-weaning, and were stable
after 21 d post-weaning. In experiment 2, high cecal butyrate concentrations in SPI-
fed pups decreased for 14 d after diet switching. In conclusion, when pups are fed
SPI as a protein source, cecal microbiota patterns dillerent from those in casein-
fed pups are formed. The administration of SPI to weaning pups promotes cecal
butyrate production. However, this effect disappears if other protein is fed. Soy
Protein Research, Japan 12, 94-99, 20009.
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Table 1. Composition of the experimental diets

Ingredients Control diet  SPI diet
g/kg

Casein 250 O
SPI g 250
Corn starch 4825 4825
Sucrose 100 100
Soybean oil 70 70
Mineral mixture (AIN-93G) 35 35
Vitamin mixture (AIN-93) 10 10
Cellulose 50 ad
Choline bitartrate 25 25
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Fig. 1. EDect of SPI on cecal microbiota in weaning rats. (Al and A2) Banding patterns of 16S rDNA polymerase
chain reaction-denaturing gradient gel electrophoresis (PCR-GDDE) in cecal content from weaning litters
fed the casein and SPI diets. (B) Dendrogram representing casein and SPI-associated correlations of PCR-
DGGE banding patterns (Fig. 1-A2) in cecal content from litters fed the casein and SPI diets. D, dam.
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Fig. 2. Change in the number of lactobacilli and bifidobacteria in cecal content in weaning rats fed the casein

and SPI diets. Each point is the mean of 7 rats; vertical bars represent SEM. ', "7, "7 C and SPI diler,
p<0.05, p<0.01 and p<0.001, respectively. Statistical comparisons were made with Student's t-test. Gray
areas indicate the number (mean+ SEM) of lactobacilli and bifidobacteria in cecal content in dams (n=7).
SPI, soy protein isolate.
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Fig. 3. Change in the concentration of cecal short-chain fatty acids in weaning rats fed the casein and SPI diets.

Each point is the mean of 7 rats; vertical bars represent SEM. ”, ", """ C and SPI diler, p<0.05, p<0.01
and p<0.001, respectively. Statistical comparisons were made with Student's t-test. Dot lines indicate the
mean cecal acetate, propionate and n-butyrate concentration in dams (n=7). SPI, soy protein isolate.
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Fig. 4. Change in the concentration of cecal short-chain fatty acids in weaning rats fed the casein and SPI diets.

98

oo

Diets were exchanged on d 21. Each point is the mean of 7 rats; vertical bars represent SEM. 7, °7,

“PPC and SPI diler, p<0.05, p<0.01 and p<0.001, respectively. Statistical comparisons were made with
Student's t-test. Dot lines indicate the mean cecal acetate, propionate and n-butyrate concentration in
dams (n=7). SPI, soy protein isolate.
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