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Effect of the Fractionated Extracts of Mugwort on the in vitro Growth of

Some Intestinal Microorganisms
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Department of Food Technology,* Korea University, Seoul, Korea

ABSTRACT

Mugwort was successively fractionated with n-hexane, chloroform, ethyl acetate, n-butanol
and water and the fractions were evaluated by their growth-promoting activities for Bi-
fidobacterium sp. in vitro experiments. The growths of Bifidobacterium adolescentis, B. bifidum, B
infantis and B.longum were enhanced with the addition of the water fraction, while the fractions
of chloroform and ethylacetate inhibited Clostridium perfringens. When the water fraction was
added to media at a concentration of 0.01 - 0.5%(w/v), the growths of Bifidobacterium sp.
were increased according to the concentration of water fraction used. The water fraction stimu-
lated also the growth of Lactobacillus acidophillus, whereas those of E.coli and Enterococcus fae-
calis were not affected. The growth-promoting activity of water fraction was stable at the range
of pH 2 to pH 10 and kept in thermal treatment at 100C for 30 minutes.

KEY WORDS : Mugwort - Fractionation - Bifidobacterium sp. - Intestinal microorganism.
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Fig. 1. Preparation of the successive fractions from
methanol extract of mugwort.
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‘Table 1. Strains used in this study

Bacteroides fragilis ATCC 25285
Bifidobacterium adolescentis ATCC 15703
- Bifidobacterium bifidum ATCC 29521
Bifidobacterium infantis ATCC 15697
- Bifidobacterium longum ATCC 15707
Clostridium butylicum ATCC 19398
Clostridium parafutrificum ATCC 25780
Clostridium perfringens ATCC 13124
Clostridium ramosum ATCC 25582
Enterococcus faecalis ATCC 19433
Escherichia coli ATCC 11775
Eubacterium limosum ATCC 8486
Lactobacillus acidophilus KCTC 3145
Lactobacillus acidophilus KCTC 3151
Lactobacillus acidophilus KCTC 3168

3 7)o %9 REFZEES soluble solid ol
Img FHEEZ loadingdlsith. ¥IAIEL anaerobic
jar(BBL Co.)¢} vacuum desiccator(Kartell Co.)E A}
431 37l APz 27k W ohe, A%
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Table 2. The composition of modified EG broth

Components Amount
Beef extract 2.0g
Proteose peptone No.3 10.0g
Yeast extract 5.0g
Na,HPO, 4.0g
Soluble starch 0.5g
Glucose 1.5g
L-cysteine 0.4¢g
Silicon antifoamer 0.25m!
Tween 80 0.5g
D.W. 1,000ml|
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Table 3. Effect of the solvent extracts from mugwort on
the growth of bifidobacteria and Clperfringens

- Extracts
Strain
Ether  Acetone Ethanol Water
B. adolescentis + n n n
B. bifidum n n n +
B. infantis + + + n
B. longum + n n +
Cl. perfringens - - - n

The growth effect of the extracts was determined by
comparing with the OD value The extract concentration
in the modified EG broth was 0.01%{w/v)

n : 1.0=0D for sample/OD for control

+ 1.0 < OD for sample/OD for control < 1.3

- : 0.7 < OD for sample/OD for control < 1.0

--: 0.5 < OD for sample/OD for control < 0.7

— 1 OD for sample/OD for control < 0.5

o A B Eloading?t paper disk 799 £23 2 o
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Table 4. Effect of the fractions from methanol extracts of mugwort on the growth of bifidobacteria and Clperfringens

. Fractions”
Strain
n-Hexane Chloroform Ethylacetate n-Butanol Water
B .adolescentis n n n + +
B .bifidum n n n n +
B .infantis n n n n +
B .longum n n n + ++
Cl.perfringens n - - - n

1) The effect was determined by a agar diffusion method

The concetration of fractions applied on paper disk was 1mg/paper

- - weakly inhibited(diameter 7-10mm)

-- @ strongly inhibited(daimeter 11-15mm)
+ : weakly promoted(diameter 10-15mm)
++ : strongly promoted(diameter 16-20mm)
n : no effect
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Table 5. Effect of the fractions from methanol extracts of mugwort on the growth of bifidobacteria in modified EG broth

) Fractions”
Strain
Control n-Hexane Chloroform Ethylacetate n-Butanol Water
B.adolescentis 1.5% 1.4 14 1.5 1.6 1.7
B.bifidum 1.4 1.5 1.3 1.4 1.5 1.6
B.infantis 13 1.3 1.2 1.2 1.4 1.6
B.longum 1.4 1.4 1.4 1.3 1.5 1.6

1) Judgement of bacterial growth was determined as pH drop value after 24hr incubation. The fraction concentration in

the modified EG broth was 0.01%(w/V)
2) mean of duplicates of pH drop value

Table 6. Effect of the water fraction from mugwort on he
growth of various intestinal microrganism in
modified EG broth

Strain Growth
Bact fragilis +
Clbutylicum +
Cl.paraputificum ++
Cl.perfringens +
Clramosum +
Entero.facalis n
E.coli n
Eubact.limosum n
Lact.acidophilus KCTC3145 +
Lact.acidophilus KCTC3151 ’ n
Lact.acidophilus KCTC3168 ++

The concentration of the fraction in the modified EG
broth was 0.01% (w/v)

+: 1.0 < OD for sample/OD for control < 1.3

++ 1 1.3 < OD for sample/OD for control < 1.5

n : 1.0=0D for sample/OD for control
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Fig. 2. Growth promoting activity of the water fraction of
mugwort for Dbifidobacteria at various con-
centrations. Bacterial growth was determined by
the final pH of culture broth after 24hr incubation.
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peratures.

120

100 T

Relative growth promoting activity(%)

60 t f t ; f
0 2 4 6 8 10 12

Fig. 4. Relative growth promoting activity of the water frac-
tion of mugwort for B. longum at various pH.
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