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Improvement of Defecation Habits of Primary School Children by Increase of
Dietary Fiber Intakes in School Lunch.
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ABSTRACT

The low dietary fiber intake of school children is one of problems in dietary habits
in Japan. The target of dietary fiber intake was not set until 2014 because it was
thought to be hard to discuss the relationship between the incidence of life style-
related disease and dietary fiber intakes for those under the age of 17. However,
from the view point that the school years are an important life stage to establish
dietary habits, the target for dietary fiber intake has been set for every two years
from 6 years old to 17 years old in the dietary reference of intakes for Japanese
(2015) (DRI 2015). At the primary and junior high school levels, dietary fiber intakes
from school lunch have not reached the target set in DRI and nutrition teachers
report that the dietary fiber is one of nutrients to be considered in making the
menus for school lunch. We developed various menus with the addition of soluble
okara fiber powder (SOF) and achieved adequate dietary fiber in the school lunch.
We have made a manual about SOF use; how to and how much to add in cooking
for school lunch and new users of SOF could easily introduce SOF into their school
lunches. Our research revealed the possibility of expanding the use of SOF at
schools nationwide and might contribute to sulcient dietary fiber intakes by school
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children. In addition, our trial of the increase in dietary fiber in school lunch by
addition of SOF led families to consume more vegetables and more dietary fiber at
home through the experience of children with school lunch. However we could not
clarify a direct relationship between the addition of SOF to school lunch and daily
defecation habits or characteristics of intestinal flora; the patterns of intestinal flora
were dilerent in schools with dilerent dietary fiber intakes, suggesting an increase
of dietary fiber influenced the patterns of intestinal flora. Soy Protein Research, Japan

18, 1-11, 2015.

Key words : soluble okara fiber, school lunch menu, fiber intake, defecation habits,

nutrition teacher
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Fig. 2. Comparison of menus per year with continuous use and novel use of SOF.
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Fig. 3. Comparison of workability for cooking with continuous use and novel use of SOF.
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Fig. 4. Change of taste after use of SOF at facilities with continuous use and novel use.
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Fig. 5. Comparison of ease of eating foods with SOF at facilities with continuous use and novel use.
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Fig. 6. Fiber intake by SOF users and non-users on weekdays and weekends.
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Fig. 7. Comparison of dietary fiberintake from various foods between weekday and weekend.
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Table 1. Analysis of intestinal flora at school A

Cluster (n)
School A 1 (n=7) 2 (n=53) 3 (1=30)
OTU Estimated intestinal flora meanz SD (%)
A53 Clostridium, Eubacterium C, Faecalibacterium 043+ 0.84° 0.04+ 0.13 0.03+ 0.13
A244  Clostridium XIVa, Eubacterium A+B+C, Actinomyces 38.79+ 827° 1723+ 572  11.85* 4.69°
A58 Clostridium |, Eubacterium A+B, Ruminococcus 11,64+ 2.85 1376+ 511 27+ 3.92°

Bold text means significant diJerence from other two clustersd Steel-Dwass test, p<0.050
@ Significantly higher OTU than other two clusters O ° Significantly lower OTU than other two clusters

Table 2. Analysis of intestinal flora at school B

School B Clusterd nJ
1 (n=50) 2 (n=23) 3 (n=49)

OTU Estimated intestinal flora meanz SD (%)

A58 Clostridium |, Eubacterium A+B, Ruminococcus 2154+ 896° 1016+ 462°  17.65+ 4.77
A131 Clostridium Il11+XVIII, Ruminococcus, Bifidobacterium 1052+ 8.43° 456+ 4.05 571+ 301
A237 Streptococcus, Clostridium I+XI, Bacteroides 13.69+ 6.88° 6.01+ 2.78° 10.4+ 378
A244 Clostridium XIVa, Eubacterium A+B+C, Actinomyces 12.86+ 4.81° 2809+ 469° 1673+ 546
A185 Clostridium XI, Eubacterium A, Ruminococcus 1127+ 436° 2112+ 7.83 19.93+ 6.16
A86 Clostridium XlVa 023+ 042 0.03+ 0.12° 029+ 043

Bold text means significant dilerence from other two clusters(] Steel-Dwass test, p<0.050
* Significantly higher OTU than other two clusters O ° Significantly lower OTU than other two clusters

Table 3. Analysis of intestinal flora at school C

School C Cluster(d nJ
1 (n=45) 2 (n=187) 3 (n=24)

OTU Estimated intestinal flora meant SD (%)

A185 Clostridium XI, Eubacterium A, Ruminococcus 2957+ 836° 15.17+ 558 1055+ 459"
A411 Clostridium 797+ 3.28% 6.64+ 5.33 552+ 412
A244 Clostridium XIVa, Eubacterium A+B+C, Actinomyces 15.36+ 35 20.4+ 8.39% 10+ 3.78"
A457 Eggethlla, Adlecreutzia, Slackia 0.16+ 0.45 0.84+ 1.36" 0.13+ 0.24
A477 Firmicutes, Ruminococcus 0.67+ 151 214+ 257% 057+ 0.73
Alll Unidentified bacteria 0.01+ 0.08 0.02+ 0.1 0.32+ 0.43%
A193 Clostridium, Eubacterium B, Fusobacterium 041+ 1.64 0.79+ 1.86 9,05+ 10.44%
A237 Streptococcus, Clostridium I+XI, Bacteroides 6.37+ 2.64° 10+ 4.88 30+ 7.43°
A579 Unidentified bacteria 0x 0 0.07+ 0.29 0.21+ 0.39*
AT765 Unidentified bacteria 0+ 0 0.08+ 0.39 13+ 1.29°
Al131 Clostridium I11+XVIII, Ruminococcus, Bifidobacterium 512+ 2.87 6.11+ 524 265+ 1.88°

Bold text means significant diCerence from other two clustersd Steel-Dwass test, p<0.050
@ Significantly higher OTU than other two clusters O ° Significantly lower OTU than other two clusters
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Table 4. Comparison of intestinal flora among three

schools
School A School B School C
Number of
characteristic 3 6 11

intestinal flora

Number of other
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42 39 34
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