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The Timing Elects of Soy Protein Isolate Intake on Mice Gut Microbiota

Hiroyuki SASAKI"

School of advanced science and engineering, Waseda University, Tokyo 162-8480

ABSTRACT

Soy protein isolate intake is known to cause changes in gut microbiota. Although
there are some reports about the effect of soy protein isolate intake on gut
microbiota, the ellective timing of intake has not been investigated. In this study,
we examined the ellect of soy protein isolate intake timing on gut microbiota. Mice
were fed twice a day, in the morning and evening. The mice were divided into
three groups: 1. Mice that were fed only casein protein; 2. Mice that were fed soy
protein isolate in the morning; and 3. Mice that were fed soy protein isolate in the
evening. Mice were housed under each experimental condition for two weeks, and
then sacrificed at three points, i.e., before morning feeding, four hours after morning
feeding, and four hours after evening feeding). We measured cecal pH, and collected
cecal contents and feces. Short-chain fatty acids (SCFA) were measured by gas
chromatography from cecal contents, and 16S rRNA was extracted from feces and
for analyzing microbiota composition using a next-generation sequencer. Cecal pH
was lower and SCFA was higher in the morning soy protein isolate intake group
than that in the evening intake group. In addition, microbiota composition was
significantly changed in the morning soy protein isolate intake group than in the
evening intake group. Therefore, soy protein isolate intake in the morning may
have relatively stronger effects on the microbiota than that in the evening. Soy
Protein Research, Japan 23, 192-198, 2020.
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Table 1. Nutrition components (g) in each diet (100 g)

Casein diet Soy diet
Casein protein 22.86 O
Soy protein isolate d 23.78
L-cysteine 0.18 0.18
B -corn starch 1371 12.79
o -corn starch 155 155
Sucrose 100 10.0
Soybean oil 40 40
Lard 240 240
Cellulose 5.0 5.0
Mineral mixture 35 35
Vitamin mixture 10 10
Choline bitartrate 0.25 0.25
Total 100.0 100.0
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The elect of soy protein isolate intake timing on cecal pH, SCFA levels and microbiota diversity. (A)
Experimental schedule. The white and black bars indicate environmental 12 h light and dark conditions.
The blue cylinder indicates the feeding timing of 1.8 g of High Fat Diet with casein. The orange cylinder
indicates the feeding timing of 1.8 g of High Fat Diet with soy protein isolate. The red triangles indicate
the sampling time. (B-F) Cecal pH and Short-chain fatty acid levels (ZT12, ZT20, ZT4 and an average
of three points) of mice that were kept in each feeding condition for two weeks. (B: cecal pH, C: acetic
acid, D: propionic acid, E: lactic acid, F: butyric acid). (G) Alpha-diversity about Simpson index. All data
represented as mean + SEM (n=5). ## p<0.01, # p<0.05, evaluated using one-way ANOVA with Tukey
post-hoc test. %% p<0.01, % p<0.05, evaluated using Kruskal-Wallis test with Dunn post-hoc test.
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Fig. 2. The elect of soy protein isolate intake timing on microbiota composition. (A-E) Microbiota composition.
(A: comparison of Casein and Morning Soy at ZT20, B: comparison of Casein and Evening Soy at ZT4,
C. comparison of Casein and Morning Soy at all points, D: comparison of Casein and Evening Soy at all
points, E: comparison of Morning Soy and Evening Soy at all points). The principal coordinate analysis
plots of unweighted UniFrac distance metrics obtained from sequencing the 16S rRNA gene in feces
(n=15). The tables in figure indicate the result using PERMANOVA.
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Fig. 3. The elect of soy protein isolate intake timing on microbes. (A-C) The relative abundance of microbes at
the Phylum level. (A: Bacteroidetes, B: Proteobacteria, C. Firmicutes). (D-H) The relative abundance of
microbes at the Genus level. (D: Bifidobacterium, E: Enterococcus, F: Lactococcus, G: [Ruminococcus], H:
Desulfovibrio). All data represented as mean + SEM (n=5). # p<0.05, evaluated using one-way ANOVA
with Tukey post-hoc test. %% p<0.01, % p<0.05, evaluated using Kruskal-Wallis test with Dunn post-hoc

test.
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