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Production of Vinegar from Soybean Oligosaccharides, in vitro and
in vivo Effects of the Vinegar on Human Fecal Microflora
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A vinegar made from soybean oligosaccharides was prepared and examined for its effect on
human intestinal bacteria. During alcohol fermentation, stachyose and raffinose converted com-
pletely to manninotiriose ‘and melibiose, respectively. During acetic acid fermentation, neither
manninotriose nor melibiose was altered. An in vitro assimilation test done with intestinal
bacteria, showed that manninotriose and melibiose were utilized by Bifidobacterium (except
for B.bifidum), but utilized little at all by other organisms. In an ingestion test of ten healthy
adult volunteers (six men and four women), the ingestion of 20 ml/day of the vinegar for two

“weeks caused a significant increase (»<0.01) in fecal bifidobacteria.
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. Table L Sugar Composmon of Soybean
o Ohgosacchandes o '
“Component . %
Stachyose ' 21,9
.». Raffinose : ) . ~ 5.8
- Suecrose - - c- . 34.6
. Glucose . . 5 7.2
Fructose ) 8.3
Manninotriose 5.4
‘Melibiose - - R 5 |

.QOthers . ., . 15.7 .
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Table 1I. Effect of Alcohol- and Acetic Acid-
T Fermentation on Sugar Composition
Moromi* Alcohol®*¥ Vinegar®**
(g/100ml) (g/100mb) (g/100ml)
Stachyose 3.26 0 0o .
Maznninotriose 0.79 . 3.07 2.90
Raffinose 0.91 0 0
Melibiose 0.18 . 0.80 0.73
Sucrose 5.27 - 0.07 0.06
Glucose v 1.10 - 0 -0 .
Fructose 1.26 .0.84 0.86

* Starting solution of alcohol fermentation.
**¢ After alcohol fermentation solution.
##% After acetic acid fermentation solution.
All values indicated are calculated to values in
vinegar (4.2% acetic ac;d)
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Stability of Stachyose and
Raffinose in Vinegar.

: Stachyose_and raffinose in 4.2% acetic acid
solution were incubated at 37°C or 50°C_for

" several days and residual amount were as-
sayed. Sta: A, 37°C; A, 50°C. Raf O, -37 - -
°C; e, -50°C. - :
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Stability of Stachyose and Raffinose .

in' Artificial Gastric Juice. .
Stachyose and raffinose in artificial gastric
juice (0.08N HCL,0.2% NaCl) were incubated

“at 37°C for several hours and residual amount
were assayed. A, Sta; O, Raf.
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Table III. Utilization of Sugars by Various Intestinal Bacteria

Eubacterium aevofaciens
Clostridium sordellii

I
l
[
|
[

Bacteria species Glu SO8* SASH* Mnt Mlb Sta Raf
Bifidobacterium bifidum H# — - - - - -
o adolescentis + # +# 1t HF 4 H#

" longum H 4 H# H H s a3

" breve H+ H# H# it 4t Sy H

" lactentis H# H H# H # 0 # i

" libevorum H# H# H# H# iy A H
Bacteroides vulgatus + # - + - H# +
Mitsuokella multiacida o <4 H# H# 4 H H#
H# H# - - - - -

n -

* 808, Soybean oligosaccharides.

** SAS, Sugar component of alcohol-fermented broth made from soybean oligosaccharides. Glu, Glu-
cose ; Mnt, Manninotriose ; Mlb, Melibiose ; Sta, Stachyose ; Raf, Raffinose.

Bacteria growth «(judged from the final pHs of culture) : #, <5.0: #, 5.0~6.0; +, 6.0~7.0:

—, =7.0.
Table IV. Effeet of Vinegar Made from Soybean Oligosaccharides
on Intestinal Flora of Volunteers
Before administration During administration After administration

Total counts 10.8+0. 2% 10.9£0.2 10.8+0.2
Bacteroidaceae 10-5x0.2 10.6+0. 3 10.6+0.3
Bifidobacterium 9.440.3% 9.9+0. 4? 9.6+0.4
Eubacterium | 8.940.4 9.9+0.4 9.5%+1.1
Peptosiveptococcus . 9.7+0.4 9.840.3 9.6+0.5
Vetllonella 8.0x2.2 9.1x1.3 9.2+1.2-
Megasphaera 9.0%0.7 9.1:k0.9 9.540.2
Clostridium perfringens 5.1+2.9 3.84+2.4 3.4+1.4
Clostridium others 9.0%1.6 9.5+0.3 9.540.3
Lactobacillus 6.1+2.4 6.7+2.1 7.6x1.6
Entevobacteriaceae ) 7.031.4 7.8+1.2 7.1+1.2
Streptococcus 7.6+1.9 7.5+1.9 7.74:0.4
Staphylococcus : 2.5+0.2 5.6%0.0 2.6x0.0
Corynebacterium 3.5%0.0 <2.0 2.3+0.0
Bacillus ' <2.0 <2.0 <2.0
Yeasts . 3.7+0.9 3.5%0.9 4.6%0.0

* Mean+SD of log No. of bacteria per g wet feces.
Significance : & vs,, ® p<0.01.
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