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Abstract

Phellinus baumii has been used in traditional oriental medicine for the treatment of various cancer types, such
as lung cancer, ovarian cancer and malignant melanoma. It has strong anti-cancer, anti-inflammatory and antioxidant
activities due to its polysaccharides including glucan, schizophyllan, heteroglycan and lentinan, as well as its
polyphenolics such as protocatechuic acid, caffeic acid, coumaric acid. 3-Glucan and polyphenolics may be the
most important activ ecompounds in P. baumii. Therefore, researchers have focused on these two compounds to
improve their contents in extracts. In this study, P. baumii was extracted with hot-water and ethanol at different
pH conditions, and their 3-glucan contents, antioxidant activity and antioxidant contents were determined. Extraction
yield was highest for the 60% ethanol extract at pH 4. The B-glucan contents of the hot-water extract at pH 7
was higher than those of the ethanol extracts. The antioxidant contents and antioxidant activities of the ethanol
extracts were higher than those of the hot-water extracts. Extraction with 60% ethanol at pH 7 was appropriate

with respect to the antioxidant capacities.
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WA19] polysaccharide®l] = glucan, schizophyllan, heteroglycan,
lentinan, krestin 2 galactomannans°] $13.(9), | & B
-glucan-> bacteria®} fungus®] Al ¥ Ujol] 7} Beo] &)
3}= polysaccharideZ, D2 M oA WZEE = TNF-oE
zAsto] JERkES AAlstaL, B34 A2 7
= &stete] X AT AL A g g A
ATH10-12). 22]a Fusle] EYdles seEdle
protocatechuic acid, caffeic acid, coumaric acid, hispidin,
hispidin dimer, 3,14 * -bihispidinyl, hypholomine B %
1,1-distyrylpyrylethan's-¢] H.31%0] SITH(13,14).
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&2 B-D-glucan assay kit(Megazyme, Wicklow,
Ireland) S ©] & }OZ] T3 ti(11). Total glucan &&=}
a-glucan &#-2 5197 total glucanol|A] a-glucanS #l| €] gk

s B- glucan & greko 2 39t AIHA =25 u3g 5
20 mgoll HCl 1.5 mL(37%)2 7}sto] 30°Col| A 4587t wh-g-
A713 ZF5 10 mLE 718 3 100ClA 2413 7138k
o} ¥h-&de] 2 N KOH 10 mLE 7}3tal 0.2 M sodium
acetate buffer(pH 5.0)2 100 mL=Z 7 33 ¥ Whatman
GF/A glass microfiber filter(GE Healthcare, Amersham, UK)
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2 oy Ak o 0.1 mLel exo-1,3-B-glucanase +
B3- gluc0s1dase 0.1 mLE &35t 40Tl A 6087 wh3-A]
Zt}. vkg-Aof| glucose ox1dase/perox1dase nnxture(GOPOD)
3 mLE Y3 40TCoA 2087t
reader(Emax precision, Molecular devices, Sunnyvale, CA,
USA)Z 510 nmol| A &3 =2 =4 3lodtotal glucan T
2 3t} a-Glucan &2 1134 20 mgol|l 2 N KOH
2 mLES £33t 208 7F A EHEla, 1.2 M sodium acetate
buffer(pH 3.8) 8 mL<} amyloglucosidase + invertase 0.2 mL
£ 93 £ F 40TolA 30837 HEgAlA, vHS 0.1
mL®} 200 mM sodium acetate buffer(pH 5.0) 0.1 mL,
GOPOD 3.0 mLE &3 F 40°ColA] 2057 wH-g-A17) 2
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HES-A1Z1 & microplate

DPPH free radical &7{&4 &3
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Ferric ion reducing antioxidant power(FRAP) &3

FRAP 42 Benzie 52 WH(18)S ¥ &35l =43}
St} BH3-8-H(cocktail solution)S acetate buffer(pH 3.6,
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equivalent(CE g/L)Z 3HAkslo] UEeR|SITH
SAAMZ

e A 33 wrEsle] Ao, e Hittk
FArE JeRRZ 21, SAS9.3, SAS Institute Inc., Cary,
NG, USA)E ©|&3te] #4HEA 7} Duncan®] T 917174
HoZ FodS 2748k thp<0.05).
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Fig. 1. Yields and B-glucan contents of Phellinus baumii extracts
depending on the extraction time.

Line, extraction yield; Bar, [3-glucan contents. Values represent the meantSD (n=3).
Means with same letters are not significantly different at p<0.05.
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A Fgol ST 0% A FHAstith 60% o ',

pH 42] Z7o|M 12.08% = F&°] 7P =%4aL, I, pH

7 Z210IM 4.08% = 7H &0 wrokth HnkA o 2 pH
4 Z20A FF $&°] ¥%a, pH 10, pH 7 T2 =7
eI Al e FE2850] e AAusles tE
At Aol H]3le] & F&o] Yk Choi 5(8)< &M
A T8 AeHA FEES F&S Hlaste] damle]
o2 WAl Blg] W F&S Ueilitta B agk bt

Utk FE&v o] WE B-glucan ""?:%t«] ZA3}= Table 2]
YERAATE Bglucan &S o&h29] 7} ST7HEFS
volxl= Ads B, Oaﬂfr %%% of| A 32.64(+0.83)
~35.39(+0.03) g/100 g&.Z ol|et& FZEE2] 22.95(+0.76)
~26.87(+0.63) g/100 g K.t} #=34T}. 18]3 pH 102t} pH
4¢} pH 7 27X FE3 Flo] & ks YEITH
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Table 1. Extraction yields of Phellinus baumii extracts depending
on extraction condition

Ethanol conc. Extraction yield (%)
(%) pH 4 pH 7 pH 10
0 5.95£0.22™" 408007 4.89£0,05™
30 8.4420.17° 8.04£0.14"™ 8.97£0.05"
60 12.08£0.11" 11.740.14™ 9.89:0.16™
90 9.310.12" 7.49:0.02"™ 9.45£0.17"

"\ ean+SD (n-3) wnhm each row followed by the same letter are not significantly
dlfferent (p<0. 05); **Pmean+SD (n=3) within each column followed by the same
letter are not significantly different (p<0.05).

Table 2. B-Glucan contents of Phellinus baumii extracts depending
on extraction conditions

Ethanol B-Glucan contents (g/100 g dry weight basis)
@ pH 4 pH 7 pH 10
0 35.39+0.03"*" 35.27£0.64" 32.640.83"
30 26.57+0.17" 26.87+0.63" 2543092
60 25.32£0.64™ 25.08+1.63" 23.09+0.85°
90 24.64:0.40" 26.85:0.74® 2295:0.76"

Dkl foan£SD) (n= 3) within each row followed by the same letter are not significantly
different (p<0.05); “*mean+SD (n=3) within each column followed by the same
letter are not s1gn1ﬁcantly different (p<0.05).
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Table 3. Antioxidant activities of Phellinus baumii extracts depending on extraction conditions

Ethanol conc. DPPH” (% inhibition) FRAP (TE mM)
(%) pH 4 pH 7 pH 10 pH 4 pH 7 pH 10
0 10.72£0.34™ 10.04:025% 1231£025" 1.76:0.07" 1.61£0.00” 2.03:0.04”
30 48.00:0.14" 44.100.68° 52.80£0.77° 838:0.09° 8.58:0.08 10.68+0.09
60 70.39£030" 73.76£025™ 68.0420.14* 16.85:0.08™ 17400.08" 15.60£0.11
90 5197:096" 54.7420.63" 62.49£0,00™ 9.4120.10® 9.9410.10™ 11541004

2)abed;

are not significantly different (p<0.05).

Mean+SD (n=3) within each row followed by the same letter are not significantly different (p<0.05);

"DPPH, 1,1-diphenyl-1-picrylhydrazyl; FRAP, ferric ion reducing antioxidant power; TE, trolox eqmvalent

PeantSD (n=3) within each column followed by the same letter

Table 4. Antioxidant contents of Phellinus baumii extracts depending on extraction conditions

Ethanol conc. TPC” (GAE gL) TFC (CE glL)
(%) pH 4 pH 7 pH 10 pH 4 pH 7 pH 10
0 037£0.01™ 0.29£0.01° 0.35:0.00" 0.2520,00" 0.28£0.00™ 0.24£0.00°
30 1112001 1.0840.01¢ 1334002 1.00+0.00™ 0.93+0.01 1.08+0.01°
60 2.050.01™ 2.16+0.01™ 1.78+0.02% 1.70+0.01° 1744001 1.49+0,01
90 1.18+0.03" 1192001 1.380.02" 1.28+0.01 1.2740.05" 1.50£0.01

UTPC, total phenolic contents; TFC, total flavonoid contents; GAE, gallic acid equivalent; CE, catechin ecLuwalent

"\ fean£SD (n=3) within cach row followed by the same letter are not significantly different (p<0.05);

are not significantly different (p<0.05).

Pmean+SD (n=3) within each column followed by the same letter
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