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Studies on the Anti-cancer Activity of Chaga Mushroom Extract

Byung-Hyuk Moon, Won-Chul Lee
Dept. of Oriental Medicine The Graduate School, Dong—Guk University

Objectives: This study was to investigate the anti-oxidation and anti-cancer activity of Chaga mushroom extract.
Extraction condition optimization and beta-glucan analysis and anti-cancer activity tests were also done.

Methods: Optimum extraction conditions for Chaga mushroom extract were at a temperature of 90°C and 2hrs with
10 times of water. Extraction yield and economics were best under these conditions.

Results: Anti-oxidation activity was the highest with the fraction of 100,000 MWCO and ICs, value was 13ug/ml,
and this value was comparable to that of vitamin E, alpha-tocopherol. Among the fractions from various organic
solvents, ethyl acetate fraction showed the highest anti-oxidation activity with ICsy value of 7ug/ml. For anti-cancer
activity, chloroform fraction showed little anti-cancer activity and ethyl acetate fraction showed the best anti-cancer
activity with ICso 1.5xg/ml for stomach cancer cells. Anti-cancer activities for different molecular weight fractions
were the best in the fraction of molecular weight less than 100,000Da, and ICsy values for stomach cancer cells and
liver cancer cells were 1.7 and 1.4ug/mf, respectively.

Conclusions: From these results, we can conclude that the extract of Chaga mushroom could be a good source for
functional food and natural anti-cancer medicine .
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Fig. 1. Schematic diagram of fraction preparation with solvents and ultra filtration. In case of solvent fractionation,

extraction was done twice with 2 volume of solvent. MWCO : Molecular Weight Cut-Off.

Ultrafiltration(UF)1 : Fraction from < MWCO 100,000.

Ultrafiltration(UF)2 : Fraction from 100,000 < MWCO < 300,000.

Ultrafiltration(UF)3 : Fraction from MWCO > 300,000.
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Fig. 2. Effect of solvent volume on extraction yield.

2, 5,7, 10, 15, 20 mean added solvent volume ratio to
Chaga mushroom weight.
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Fig. 3. Effect of temperature on extraction yield of Chaga
mushroom.

Extraction was done using 10 volumes of water to Chaga
weight for 3 hours at 85C.
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‘Chloroform Phase(CP)‘ 4.2% UF1 \ 44.2%
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‘Ethylacetate Phase(EP)‘ 17.3% UF2 ‘ 35.8%
A, .
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Fig. 4. Comparisons of extract yields after fractionation. %
means weight of solids of each fraction to total solids.
Ultrafiltration(UF)1 = Fraction from < MWCO 100,000

Ultrafiltration(UF)2 : Fraction from 100,000 < MWCO < 300,000
Ultrafiltration(UF)3 : Fraction from MWCO > 300,000.
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Table 1. Comparisons of anti-oxidation activity of the extracts with different extraction temperature.

Extraction Temperature(‘C) 1Cso(peg/ml)
30 12
50 13
70 16
80 17
90 19
100 25

* Soluble solids concentration was 2.1%(w/v) for each sample.

Table 2, Comparisons of anti-oxidation activity of the extracts with different fractionation.

Fraction Name 1Cso( peg/ml)
Inner part 18
Outer part 100

Water extract 19
Chloroform fraction >300
Ethylacetate fraction 7
n-Buthanol fraction 18

Water fraction 35

Ultrafiltration-1 13

Ultrafiltraion-2 47

Ultrafiltration-3 >300

* Solubles concentration was 2.1%(w/v) for each sample.
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Table 3. Comparisons of polyphenol concentration in extracts from yellow part or black of mushroom with different solvent

fractionation.
ot Dkt
Water extract 12.4 15.5
Chloroform fraction 12.8 16.3
Ethylacetate fraction 36.2 31.6
n-Buthanol fraction 21.6 20.1
Water fraction 15.6 13.9

* Solubles concentration was 2.1%(w/v) for each sample.

Table 4, Comparisons of sugar composition and content in extract and acid hydrolyzed crude beta—glucan.

Sugars Extract Acid hydrolyzed crude beta-glucan
Rhamnose 21.7 103
Fucose 26.8 2.1
Glucose 1.1 48.2
Arabinose 9.6 6.7
Xylose 35 11.3
Mannose 1.2 16.8
Galactose 36.1 4.6
Total(%) 100.0 100.0
Content of sugars in Ext.(%) 4.2 70.1
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Table 5, Comparisons of beta—glucan content in the extracts.
Fraction Name Beta-glucan content(%, w/w)
Water extract 46.6
Chloroform fraction <1.0
Ethylacetate fractoin <1.0
n-Buthanol fraction 10.5
Water fraction 65.2
Ultrafiltration-1 10.5
Ultrafiltration-2 49.5
Ultrafiltration-3 33.0
Table 6. Comparisons of cytotoxic effect(ICso, mg/mé) of the solvent fractions on various cancer cell lines.
Cell lines Cancer site Water extract Clgzzct)if;?n Eﬂé};;?gfte n-f?:ctgzi(ﬂ f:): ;tizrn
AGS Stomach 4.8 215 1.5 21 6.5
HepG2 Liver 9.3 320 23 15 8.4
HeLa Cervical 6.5 299 44 31 9.9
Calu-3 Lung 3.1 189 2.9 8.4 5.9
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Table 7. Comparisons of cytotoxic effect(ICso, mg/mé) of the ultra filtrated fractions on various cancer cell lines.

Cell lines Cancer site Ultrafiltration-1 Ultrafiltration-2 Ultrafiltration-3
AGS Stomach 2.8 65
HepG2 Liver 35 88
HeLa Cervical 4.1 71
Calu-3 Lung 32 103
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