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Central Research Laboratory, Nichiro Corporation, , Kurigi,

Asao-ku, Kawasaki-shi, Kanagawa

Apple pectin oligosaccharide (APO) prepared from apple juice residue contained about uronic acid,

the principal component of pectin. We found that APO is utilized by major species of human intestinal

microflora, such as sp. and sp., and that it induces the production of short-chain

fatty acids, mainly acetic acid and butyric acid. Moreover, APO was observed to reduce fecal putrefaction

by fecal batch culture test. Since APO is expected to be e ective for improving intestinal function, APO (

g/day) was administrated for weeks to subjects who tended to be constipated. Intake of APO led to an

increase in bowel movement frequency and improved fecal condition, including fecal odor. Thus, APO

intake may contribute to improving intestinal disorders. (Received Mar. , ; Accepted Jul. , )
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, ; from to , ; from to , ; within

Microorganisms Judgment

GAI# T

GAI# T

JCM T

GAI#

GAI# T

GAI# T

CIFL N

CIFL N T

CIFL N

CIFL N T

CIFL N T

CIFL N T

CIFL N T

GAI#

GAI# T

CIFL N

Judgment from bacterial growth estimated as final pH

compared with that of control

pH reduction : ; more than , ; from to

mm ; . M ; .

. mL . mL

UF-APO

APO

Scott

SIGMA

L APO L,

L

. ,

L nm nm

.

APO

; Asahipack NH P- E . mm pH . . pH .

mm ; .

mL ; ELS Detector

: ;

HPLC

APO

APO . M

; OHpack SB- M HQ . mm

mL ; RI :

HPLC

Shodex STANDARD P- :

Table . M pH .

GAM mL mg . g

Fildes solution mL mL

mL . g . .

.

pH

HPLC . g

pH . pH . . . mL . mL . mL

Bacteroides distasonis

Bacteroides fragilis

Bacteroides ovatus

Bacteroides thetaiotaomicron

Bacteroides uniformis

Bacteroides vulgatus

Bifidobacterium adolescentis

Bifidobacterium adolescentis

Bifidobacterium bifidum

Bifidobacterium breve

Bifidobacterium dentium

Bifidobacterium infantis

Bifidobacterium longum

Clostridium clostridiiforme

Clostridium perfringens

Clostridium ramosum

Table Utilization of APO by human intestinal bacteria
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D W H

APO g

Sucrose g

Citric acid mg

DL-malic acid mg

Flavor mL

;

TA TA WP ; S

. mL M

:

rpm

. mL ; DMSO, ; g

. mL

rpm

; KC- mm mm

mM ; . mL ; .

mM mM

mM

; . mL ; nm HPLC

APO mL

GLC . g mL Table APO g

M pH .

; Silicon GE SE- Fig.

on Chromosorb mm . m

; ; ; mL

; FID ; GLC A

E

SD A

L

: : .

cm cm cm B

: : :

:

C

APO : : :

g mg

D

: : : :

:

E

: : : :

APO Student

; TA TA

uvrA,

p

t

Table Composition of the test drink (per mL)

Fig. Schematic diagram of test schedule
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Water g

Protein g Not APO
Increase

SCFA addition additionLipid g ratio ( )
mg/g feces mg/g feces

Ash g

Carbohydrate g Succinic acid

Soluble pectin g Lactic acid

Dietary fiber g Formic acid

Acetic acid

Propionic acid

-Butyric acid

Butyric acid

-Valeric acid

Valeric acid

Total

Not APO Increase

SCFA addition addition ratio

g/ mL g/ mL ( )

Phenol

-Cresol

-Ethyl-Phenol

Indol

Skatole

Total

UF-APO

UF-APO UF-APO

UF-APO

APO Table

APO

HPLC

HPLC APO

.

APO

Da

APO

HPLC

Table TA TA TA TA

WP APO

Table APO

UF-APO

Table Table

.

.

.

.

g mg APO . .

Table

i

i

p

Bacteroides B. uniformis B. vulgatus

Bifidobacterium B. breve B. dentium

Bacteroides Bifidobacterium

B. longum Clostri-

p

Clostridium

uvrA

dium

p

p

Table Composition of APO (per g) Table E ect of UF-APO on fecal short-chain fatty

acid production

Table E ect of UF-APO on fecal putrefaction

production
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UF-APO
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of incomplete defecation score

Defecation frequency before After wk before After wk

Frequency/week * Fecal amount

Day/week Fecal property

Fecal color
Values are shown as means SD of seven subjects

Fecal odor *
* Significantly di erent from the value before intake by

Feeling
student’s -test :

Total *

Values are shown as means SD of seven subjects

* Significantly di erent from the value before intake by

student’s -test :

UF-APO

UF-APO pH

:

APO

APO

APO

APO

. mPa · s

APO

APO

UF-APO UF-APO

Table APO

APO

APO g

UF-APO APO

. .

t p

t p

Bacte-

Bifidobacterium

Clostridium

Clostridium Bifidobacterium

Bifidobacterium

roides Eubacterium

Bacteroides Eubacterium

p

Bacteroides Bifidobacterium p

Clostridium

Lacto-

bacillus Bifidobacterium

Bacteroides

Bifidobacterium

Table E ect of APO on defecation frequency Table E ect of APO on fecal condition
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APO

Terminal Restriction Fragment Length Polymor-
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APO

g . .

APO

in vitro
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Bacteroides

p

Bifidobacterium

Lactobacillales

in vitro
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