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Functional Characteristics of Soybean Oligosaccharide
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ABSTRACT: To enjoy a healthy life, it is important to
have a well-balanced diet. However, in today’s society,
there is an increase in the consumption of preprocessed
foods and frequency of eating out. Also the western diet,
which is becoming more popular worldwide, contains rel-
atively high levels of protein and fat, and a low amount of
fiber. Furthermore, the increased availability of favorite
foods has created a condition were the individual diet is
less variable. With these conditions, it is difficult to main-
tain a diet that is nutritionally balanced. With these unbal-
anced diets, which are difficult to change, there has been
an increase in adult disease and health problems, such as
colon and breast cancer. It is speculated that metabolites
for carcinogens are produced from diet components and
that intestinal bacteria contribute to the production of
these metabolites. Therefore, it is necessary to evaluate the
relationships between health, diet, and intestinal microf-
lora. Soybean oligosaccharide is composed of water-solu-
ble saccharides that have been extracted from soybean
whey, a by-product from the production of soy protein.
This is mainly a mixture of mono-, di-, tri-, and tetrasac-
charides, with the principle components being the oli-
gosaccharide raffinose and stachyose. When consumed by
humans, the oligosaccharides cannot be digested in the
human duodenal and small intestinal mucosa, and these
are selectively utilized by beneficial bifidobacteria in intes-
tines. The results of acute and subacute toxicity tests, soy-
bean oligosaccharides were nonpoisonous. Soybean
oligosaccharides promote the growth of indigenous bifido-
bacteria in the colon which by their antagonistic effects,
suppress the activity of putrefactive bacteria. Also, they
reduce toxic metabolites, detrimental enzymes and plasma
lipid, and increase in the frequency of bowel evacuation
and fecal quantities. Consequently, soybean oligosaccha-
rides as functional foods components have potential roles
in the prevention and medical treatment of chronic adult
diseases. The study of processing property and physiologi-
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cal function of soybean oligosaccharides and development
of high oligosaccharide variety allow the creation of new
and exciting foodstuffs that are functional healthy.

Keywords : soybean, oligosaccharide, raffinose, stachyose,
bifidobacteria, physiological function
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1993). A1 H&4d 459 AFs HAx dade e T8
A 2F2] HFE= d*3] 571%™ (National Nutrition Survey
Report, 1994) w8717 23S H| &3 YA gy Zgho]
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Table 1. Typical sugar composition of soybean oligosaccharides

Saccharide Ratio (%)
Stachyose 24
Raffinose 8
Sucrose 39
Fructose, Glucose 16
Others 13

Source: Yasushi et al. (1993)
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Fig 1. Chemical structures of soybean oligosaccharides.
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Table 2. Oligosaccharide content in bean family

) Oligosaccharide (%)
Bean family

Stachyose Raffinose  Sucrose Total

Peanut 0.9 0.3 5.9 7.1

Broad bean 2.0 0.7 2.5 52

Pea 22 0.9 2.0 5.1

Adzuki bean 2.8 0.3 0.6 37

Kidney bean 25 1.2 2.6 6.3

Cow pea 35 0.5 1.0 5.0

Sword bean 1.3 1.3 2.5 5.1

Soybean (in USA) 3.7 1.1 4.5 9.3
Soybean (in Japan) 4.1 1.1 5.7 10.9

Source: Yasushi et al. (1993)

Table 3. Oligosaccharide contents of Korean major cultivated
soybean and germplasms

Oligosaccharide (%)
Source
Stachyose  Raffinose  Sucrose Total
Major cultivar  1.36-3.32  0.86-1.78  2.68-6.79 5.83-10.06
Mean" 2724037 1.19+£0.19 4.55+091 8.47+0.95
Germplasm 0.75-3.18  0.08-1.87 2.33-6.96 3.66-10.32
Mean* 2.33£030 0.78+0.17 4.65£0.83 7.75+0.88

"Mean value of 32 cultivars, ‘Mean value of 468 germplasm lines
Source: Choung et al. (2002)

stachyosei= tetrasaccharide=*] raffinose®] galactose STH-
o 1709] galactose’} a(1-6) 22 ATE FZE 2 Ut}
(Fig. 1).

raffinose®} stachyose= 2] &A4|2] A4 GOz vekst A&
Ao FAE L, FRe &v)arge] F5e 35 ol™ (Table
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Fig. 2. Sum recovery rate of raffinose and stachyose from feces and each digestive organ in germ-f ree mice. Source: Yasushi et al. (1993).
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Table 4. In vitro assimilation of refined soybean oligosccharides
(SOR), raffinose (Raf), stachyose (Sta), fructooligosac-
charde (FOS), and glucose (Glc) by intestinal bacteria

SOR Raf Sta FOS Glc

=

Bifidobacterium bifidum
B. longum

B. breve

B. infantis

B. adolescentis

Lactobacillus acidophilus
L. salivarius

L. casei

L. gasseri

Bacteroides fragilis
B. distasonis
B. vulgatus

O N IS T o s s S o

B. thetaiotaomicron
Others

Clostridium perfringens
C. paraputrificum

C. difficile

C. butyricum

Others

H+ H

e I B |||++++|i|+¢$$if'+

I L S A T A |+I+l+++|i|+¢$$¢|
III|+II¢|(+H~+|||I+++++||i|+¢$$$|+

Eubacterium
Propionibacterium acnes
Mitsuokella multiacidus

+

Fusobacterium

Peptostreptococcus
Peptococcus

H+
H H I+

Enterococcus faecalis
Veillonella

AN~ N AW R NI NN PR NN N0 N W

Escherichia coli
Enterobacter

4+ U+ 4+ T i++$il++i++ ++i+$$$$i

—

"Judgment of bacterial growth, Source: Yasushi et al. (1993)
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CHTable 4). 2 A3 F 23T AHe2RE 28 H4d
raffinose®} stachyoses= E.5 | velglo}E = Bifidobac-
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o] Eo|Fvh= A3t ST B nAE 5 7P A
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= viFetg ot Wgtow 7 Fulgel dx)F
(Clostridium perfringens)™ W dd(Escherichia coli)= 4%
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Aoz wigwalEElol] 884 AFS S|, 7o

uHe|glojol] SJaijxE 0] 8-57] ofgf ZAoE weks|e] Xtk
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2A A3 F gy 4HE SaiM gl vlEAe] =
o] fAEAR = AR ZAREATH Yosushi ef al., 1993).
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Tamura, 1982).
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Fig. 3. Effect of supplementary soybean oligosaccharides (SOE)
on fecal ammonia of senile volunteers. Source: Yasushi et
al. (1993).
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Table 5. Effects of supplementary soybean oligosaccharides (SOE) on fecal microbic by products in piglings (ug/g; mean + SD)

ammonia

nitrogen p-Cresol Indole Skatole
Control Start 886%19 6617 1916 4118
End 7094224 100439 1544 50£30
SOE Start 7901218* 81132 23411 62122
End 342491 52422 1010 42421
(10 mg/g; mean + SD)
acetic propionic isobutyric butric isovaleric valeric
acid acid acid acid acid acid
Control Start 41 9124* . 135i1*1 35+1 1381-1?* 5414 39-5’:
End 299136 9617 2945 69+12 52415 2247
SOE Start 327i42 1411?12 37i9* . 144i6*4 57114*1 331111
End 19246 4144 1243 2919 2318 103

Significance: “p<0.05: ~p<0.01.
Source: Yasushi et al. (1993).

B gEYole) Ao o] FoF £ELE ZAHIUL, p-
cresol, indole, skatole 52 7r4 7A¥e] UERHTHTable 5).
A= F 2] AFHE A7HET opuE FEEAR
22 dARIES] AAS AT AFE F=8TH(Yasushi
et al., 1993).

eS| ST

4 8ol gt ¥ SYue aHE AE] Hs 49
o] A4 FA =(63-894)2 e F &elig 2
Sg(raffinose®} stachyose 22} 1.5¢g e 25 B oY
Tt A Fig. 4) FF 53] olsfe] miHBFTE s =S
2 F &T1F B8 F 5 25500A 432 vjugEe 3
F7F oAl S HJAL, oFeE Wi Y= Rl F
10 [
ol
gl

71 B Before ingestion
3 After ingestion

*x *

Frequence Fecal auantities

Fig. 4. Effect of supplementary soybean oligosaccharides (SOE)
on the incidence of evacuation in elderly volunteers. A:
under 5 evacuations per week, B: over 6 evacuations per
week Source : Yasushi er al. (1993).

7Vt h(Yasushi ef al., 1993). Wb T SEliee AT
735 wjEEo] S7kEA, 53] EqfRAo® uiH STt A4
S AFES wido] FHRtke Zo] ERIHATE F L
22 & gzl By} ZviEE AL vz}l
& AAE ZXHlactic acid) B ZAH(acetic acidyS ¥EFH
715ke] Bt Frteted A dEeEel A=E I
% Ae2 FZHri(Topping & Clifton, 2001).

ot 2 oft ]
Jo 1o J

R=)

8Eo| X)W MMo| D[xl= st

T T 2YIP(SOB) 2 e S| AFEHES LT
FOS, Z&% EXL8 73 HiBOS)?| 2o]7t 8] FX),
EH2HE B FEAE A vXe S A 23l
A5 579 Sprague-Dawleys T3 FE o|&sfe] A¥e 2
ZHChoi et al., 1999) B W A%, S 2HE 2 F4A
e BE SElag gl tiEReel HlE) WA &AL
HRow, SEIFe] FFHol i & Aolrb A 9%t
HFig. 5).

SE|ae] B2 Qs EF U Awo] ZaHe olf=
o}z Ags| 4=zl vzt fIA1%F Fiordaliso 5(1995) & &
ago) 71843 Aol FAYEHAl 7he] A tiAlel] A3
Fo] ZhlA SR FAdo] AL, A9 VLDL(Very
Low Density Lipoproteiny&47F Vepdtiy Rusiar, st
L] FAZ TelA AW F838 8491 fatty
acid synthase 39} ZHAag Ak FAdo] A AL (Agheli
et al, 1998), acylglycerol A= ZHAagozA Aol 4
A 2447t FERT STHKok ef al., 1996).

ZAA S B B (coronary heart disease)?] 2.5+ 9
Hooloz ¢HA J=u|(Welin et al., 1991), Wenxun 5
F7 F2ME ZH2EERY SR o] 235]H
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Fig. 5. Plasma triglyceride concentrations of rats fed with selected
oligosaccharides. Different alphabet among groups are
significant different at 0t=0.05 by Duncan's multiple range
test. Source: Choi et al. (1999).
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