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Effects of Xylooligosaccharides on the Growth of Intestinal Microflora. Rhew, Bo-Kyoung, Ji-Wan Lee,
Chang-Seung Lee, Seung-1l Hyun, Youn-Je Park’, Jun-Bae Ahn, Chang-Kun Yang, and Sewang Yoon.
Department of Biotechnology, R&D Center, TS Corporation, Incheon, Korea — To investigate the effects of xylo~
oligosaccharides on the in vitro growth of intestinal bacteria, various species were cultivated individually on the m-
PYF medium containing a carbon source (0.5% w/v) such as xylooligosaccharides, isomaltooligosaccharides,
fructooligosaccharides and sucrose, respectively. The health-promoting microorganisms such as Bifidobacterium
bifidum, Bifidobacterium infantis, Bifidobacterium longum, Lactobacillus casei and Lactobacillus acidophilus grew
more effectively by xylooligosaccharides than by other carbon source, though xylooligosaccharides inhibited the
growth of Clostridium perfringens, Bacteroides fragilis, Escherichia coli, Staphylococcus aureus and Salmonella
typhumurium. At the mixed culture xylooligosaccharides exerted a preferential stimulatory effects on numbers of
the health-promoting microorganisms, while xylooligosaccharides inhibited populations of potential pathogens at
relatively low level. Xylooligosaccharides also maintained the acidity of culture with Streptococcus mutans, caries-
inducing bacteria, over pH 5.0. These results suggest that xylooligosaccharides selectively promote the growth of
the health-promoting microorganisms in human intestine and prevent caries by inhibiting acid production from
Streptococcus mutans.
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Table 1. Composition of modified-PYF medium.

Component Amount
Yeast extract 10g
Proteose peptone No.3 (Difco) 5g
L-cysteine HCI 05¢g
Tryptone S5g
D.W. 1000 ml
Salt solution 40 ml
CaCl, 02¢g
NaHCO; lg
MgSOy4 02g
NaCl 2g
KzHPO4 1 g
D.W. 1000 ml
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Fig. 1. Effects of different carbon sources on the in vitro growth of various intestinal beneficial microorganisms. A: B. bifidum, B:
B. infantis, C: B. longum, D: L. casei, E: L. acidopdophilus. ® : xylooligosaccharides, Ml : isomatooligosaccharides, A :fructooligosaccha-

rides, @: sucrose. O: control.
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Fig. 2. Effects of different carbon sources on the in vitro growth of various intestinal harmful microorganisms. A: B. bifidum, B: B.
infantis, C: B. longum, D: L. casei, E: L. acidopdophilus. 4 : xylooligosaccharides, ll: isomatooligosaccharides, A :fructooligosaccharides,

@ : sucrose. O: control.
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Table 2. Growth of intestinal microorganisms* on the selective medium** before and after mixed culture in the m-PYF.

Viable bacterial count (x10'%ml medium)

Strains Xo* IMO® FO°¢ Sucrose® control4
Before® Afterf Before After Before After Before After Before After
B. bifidum 1.4 11.0 1.1 4.0 1.3 44 1.5 2.8 1.4 1.9
B. longum 0.6 23 0.4 0.8 0.6 0.8 0.4 0.6 0.4 0.6
'C. perfringens 1.7 1.9 1.4 1.5 0.9 1.2 2.1 6.9 1.4 1.5
B. fragilis 0.4 0.5 0.3 0.4 0.6 0.7 0.7 6.0 0.4 0.4

*culture medium : m-PYF containing a carbon source.

**selective medium : BS medium for Bifidobacterium spp., NN medium for Clostridium perfringens, VA medium for Bacteroides fragilis,

BL medium for total colony

2 xylooligosaccharides, ® isomaltooligosaccharides, ¢ fructooligosaccharides, ¢ m-PYF medium without sugar, © before culture, [ culture after

48 hours.
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Fig. 3. Utilization ratio of xylooligosaccharides and sugar for
various intestinal microorganisms. Utilization ratio = (amounts
o>f sample before culture - amounts of remained sample after cul-
ure) / amounts of sample before culture.
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Fig. 4. Changes of pH in the m-PYF media containing differ-
ent sugar during the growth of Streptococcus mutans. 4: xylo-
oligosaccharides, B : isomaltooligosaccharides, A : fructooligo-
saccharides, @: sucrose, O: BHI media.
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A SR L Tl sl RS oE Ate] BRIHT S
< & odsdet 9, AA 2 g g A iAo A
= H9A] pH7}F ZAEHs ot wiakst 2] 9A17E o] FHE =
pH 5.19] 7S 41310 o3l A AU R el
S. mutans®] ARl Ake] AARS AA|Sld pHE 5.0 °|4F
22 {FAAF7] WEQ] Ao A, mebA Al 2
g | AME o FXE JAsks B yel
9 Aoz Alssd.

e} 22 AARES TR AL 2g=F AR
o4l Bifidobacterium3} Lactobacillus®] A7 310l &
AL o)A T ST AR Sl ABEL IYe} ZES
g vlaME AR 231 3L "R o Fue RS
o 4 lglet b FolA B Ul S £ k3l
oJeFg v|X = BAES I AR ATl
Clostridium3} E. coli, Stapylococcus, Salmonella, 18}
Bacteroides 5~2 Bt4A 92 sucroseE & o] &3P, A}UE
Se]3igo] ekl o g EAE Aol o] 8-Fo] A
o2 31 - AAte] AAEE A7 el o=
AN frolt et fale] Azl st o] &4 A}
olell 7]aldh=d, frelite] AMdZ-LR s o] & 43
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224 AATHE Hod ALz fFalde] o]43sHA F
3T A HE= e R Heolvl w3 in viro A A3} &
Axflel] dsle] AAYH o2 o] 83 v AJZ-ge|arde] F
o Fe] AL FABA frellde] AAS JAlshe Aoz
Hol Aol M E Tt Aifo] dofid HOZE HolH, o}
2k 2l Z2-ge]artdo] bifidogenic effecto] 23 A f-2]
TF F718 &8l 7217353 7|48 A= AzElct ¥
Tk o}, AR 2-gej e FX)9] 4T S mutans®)
AR AL WAL AAFeEH s AR BE 3
S e 837 g ZleR Zdsin.

(=] [=]3
i =

AAF(F) FdATaAN 7154 ArR2A st
A B-grjargdo] ATl At A oJFFS aloli
7] 918k in vino APL 1T} BtAY o] 852 atolr.
7] $3}e] ol 27 Muix]e] m-PYF mediumel] sHA82
24 A2 gelargds) AlEEal S]] o|aHELST
g}z THEL L] T sucroseS 27 0.5%(wiv) 71
F o2 A AldE A7 mekstde. AuReddd
Bifidobacterium bifidum, Bifidobacterium infantis, Bifido-
bacterium longum, Lactobacillus casei 2 Lactobacillus
acidophiluse: B8 B E} Al 2-Felage] Ay wy
Aol A HA o] & WA L, Clostridium perfringens,
Bacteroides  fragilis, FEscherichia coli, Staphylococcus
aureus®} Salmonella typhumurium 5 3N Falld-2 A7)
At m3l, ol F AdS Egekat Aol A
el Adre 7RI, et Ao e
FEE AAHA. FAE R H 5 Stepro-
coccus mutanss AL 2-22]31%3o] A7k m-PYF medium
oA wiFald g o ikl e] pHAL 5.0 o]z FAHA
o} ol AAREE v Ad2gu JAe Ay
frojdolnt AdelH oz z2hgale] QS SN ¥ ol
2}, S. mutans®] WA A AAE JAFORH Fx] LAY
& e S A= Almdd

HAte 2
o] A7 7| H T8/ AM=71E/WEA(GT Project #8-
3-6, At71%6 37w & AL 2] A5 aAblE
g 2 AL A7)l 23le] pE Ajolnd, o]
72 =y
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