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Analysis of Mugwort Oligosaccharides Utilized by Bifidobacteria
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Abstract

The water extract of mugwort was analyzed to see its growth-promoting activity for bifidobacteria and lac-
tobacilli. The growth of bifidobacteria appeared to be enhanced by carbon source in the water extract of
mugwort. Bifidobacterium longum szemed to utilize preferentially monosaccharides and oligosaccharides with
2-5 DP (degree of polymerization). The mugwort oligosaccharides were separated by charcoal-celite column
chromatography and purified by Bio-gel P, column chromatography. HPLC chromatograms of the hy-
drolyzates of oligosaccharides showed that they were mainly composed of galactose and glucose.
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Table 1. Growth response of bifidobacteria to the wat-
er soluble fraction from mugwort's methanol extract in
the PYF and Gyérgy broth

Table 2. Sugar and protein content in the water solu-
ble fraction of the methal extract of mugwort
(unit: %, dry basis)

PYF Gyorgy
Strain
Control Mugwort  Control  Mugwort
B. adolescentis - ++ ++ ++
B. bifidum - + - -
B. infantis - ++ + ++
B. longum - ++ ++ 4+

Judgement of bacterial growth was determined as final pH
after 48 hours of incubactation

The mugwort's extract concentrations in the PYF and Gyo
rgy broth were 0.5% (w/v)

- 1 no effect, pH 6.0-7.0

+ : moderate, pH 5.1-5.5

++ :strong, pH 4.5-5.0
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Fig. 1. Thin layer chromatogram of sugars in the PYF
broth, to which the water extract of mugwort was add-
ed and then incubated with B. longum TLC was con-
ducted on a silica gel with 1-propanol-ethyl acetate-H,0 (2
:2:1, v/viv); Sugar spots were detected by urea-meta-
phosphoric acid method; S1-Standard (F, GF, GF,, GF,,
GF,); S2-Standard (G, G,, G;, G., Gs); $3-Standard (DFA
(di-D-fructofuranose-dianhydrides); M-mugwort; I-In-
cubation time (I, I, I}, and 1, represent incubation time 0,
6, 12 and 36hr, respectively)
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Fig. 2. Charcoal-celite chromatogram of water soluble
carbohydrate from mugwort The column was eluted
first with water and then eluted with ethanol (10~30%)-
water mixtures in stepwise gradient (Column size: 3X40
cm, Flow rate: 0.6 m//min, Fraction volume: 6 m//tube)
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Fig. 3. Thin layer chromatogram of the water soluble
fractions from mugwort on charcoal-celite column 1, 2,
3, 4 and 5 arc the fraction No. in Fig. 2; S1-Standard (F,
GF, GF,, GF,, GF,); S2-Standard (G, G,, Gs, G, Gs); S3-
Stand (DFA(di-D-fructofuranose dianhy-drides)
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Fig. 4. Bio-gel P, column chromatogram of the mix-
ture of fraction 2 in Fig. 3 Column size: 1.2X210 cm,
Flow rate: 0.1 m//min, Fraction volume: 1 ml/tube
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Fig. 5. Thin layer chromato gram of 10% ethanol solu-
ble fractions of mugwort obtained in Fig. 4 1, 2, 3, and
4 represent the fraction No. in Fig. 4; S1-Standard (F, GF,
GF,, GF;, GF))
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Fig. 6. High performance liquid chromatogram of the hy-
drolyzate of 10% ethanol soluble fractions from
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