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Nutritional Component and Anticancer Properties of Various Extracts
from Haesongi Mushroom (Hypsizigus marmoreus)
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Abstract

This study was aimed to analyze the nutritional components and anticancer properties of Haesongi mushroom
(Hypsizigus marmoreus), which has been recently available in Korea, to estimate its nutritional and functional
values. Fruit body of Haesongi mushroom was investigated for its proximate components and mineral contents.
Its water and ethanol extracts were compared for nutritional components such as B-glucan, protein, and total
sugar. Anticancer effects of both extracts were measured against human cancer cell lines in vitro. This
mushroom contained high protein (22.63%), total dietary fiber (30.80%), and K (3383.3 mg/100 g). The water
extract contained more nutritional components such as B-glucan (9.32 mg/g), protein (17.71%), and total sugar
(39.93%), compared with the ethanol extract. Moreover the extraction yield of the water extract was higher
than the ethanol extract. The growth inhibitory effects of the water extract (5 mg/mL) on AGS, HepG2, and
SW480 human cancer cells were 90.61, 75.43, and 58.49%, respectively. However, the ethanol extract showed
81.79, 49.90, and 25.71% growth inhibition, respectively. In this study, it is demonstrated that water is a more
efficient solvent than ethanol for extracting nutritional and functional components from Haesongi mushroom.
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a} |
I} 22 o)+ AOACH16)9] whz}h
S e AR, IS A Y, =
Kjeldahl¥, ZA WL SoxhletFEH o2 B4l o1, 2]

o] & Ceramic fiber ¥ S AF&3} T}

B-Glucan £4

B-Glucan®] %2 Megazyme beta-glucan assay kit
(Megazyme International Ireland Ltd., Ireland)E A}-&3} <
total glucan®} glucan ©]2]9] B3-S 3+ & a-glucan®}
glucan ©]9|o] & F&F zto]& o] &3t FslHTh.

Zkzkel A BE g HARE H7Eske] 100°Col A 2413 &5
¢ 7hEEE 2171 ¥ 2 N KOHE ©]-&3to pHE 2434
o} 7R A-S 200 mME] sodium acetate buffer(pH 5.0)
£ o]&3lo A% & st 4S5 100 uLs FH3t
o exo 1,3-B-gluccanase®} B-glucosidaseE 7}t &
glucose determination reagent(Megazyme Internationa
Ireland Ltd., Ireland)E 713} 510 nmoll A SF=SE =
g38ko] total glucan®t glucan ©]¢}¢] 7 FFS AUt

a-Glucan SF3F o] 9]¢] G2 A7 2 M KOHE
Hi1 2087 o] AR FEeA B £ 12 M sodium
acetate buffer(pH 3.8)% 37}l amyloglucosidase$} in-
vertaseE ¥ 40°CollA] 2083 ¥E-&-3Fth 2 ¥ 510 nm
AN FIFEE FH3S e IdATh

H o1--= 10 AN

= =
A% - 255

27|ANE B
2IAQR FHEe AFZAAD o1 A7) AnE
23] PPl 105°CAH AZF b 550°C 2719512

oA FtAZl ¥ 6 N HCI S/752 59 5 mL=E &3¢
th& 0.45 pm membrane filter(Millipore Co., USA)Z o] 3}3F
T AP gH o7 gt £47]7]= ICP-AES(Inductively
Coupled Plasma Atomic Emission Spectroscopy, Jovin
Yvon 138 Ultrace, France)E AF&3}9tt.

Z 3 242 Saha9t Brewer(18)2] wWio wel
phenol-sulfuric acid o2 AA3ATE =, 5% phenol
(w/v) 0.2 mL$} sulfuric acid 1 mLE A& 0.2 mL$} WH3-A]
71 & glucoses X F+F 0 F 3ol UV-visible spectropho—
tometer(UV-1601, shimadzu Co., Kyoto, Japan)Z 490 nm
A FH=E AT

iz S e [ owry-Folin WH(19)22 EX st
= A2 0.5 mgoll Lowry-Folin ¥F3<& 2 A3 & bovine

serum albumine X5 @A Z 3} 740 nmol A FZES

et s HIIE 2l M= MEAN S0t
oA 7t FEEY FAEY BFAA L= Green
52009 ¥ Wl MTT assayS ©]-831e] AESIAG
Ao AbEE 9 AlEF AGS(stomach adenocarcino-
ma), I+AIEF HepG2(liver hepatoblastoma), ™3 Al
X F SW480(colon adenocarcinoma)< 10% fetal bovine
serum(Gibco)¥} streptomycin-penicillin(Gibco) 1%7} %7}
F RPMI-1640 medium(Gibco)ol| i F3tH o, 248
7t MEE cell scraper® 347, F-FHAAA AHESHATH
MTT assay= A& 20 uL} A E v kol A A& single
cell suspension(5x 10* cells/mL) 180 uLE 96-wellol &7
o] 4U F< 37°CE F-AIsHAA CO, incubatorol] A vl %
A9tk 49 F MTT(G mg/mL) Al<FS ¥Wal thA] 4417k

ot WhAI AT o] AL 1000 rpmol A 1087 A5 e &
5 AE A A DMSO 150 uLE H7kste] A E for-

AL £3]x7] & 540 nmol A microplate reader
= ZA3}HY MTT assayoll g3 A= 2T
9] optical density(O.D.) atS o3 Zo] ol <]
Ak s METAFAANEHRE F3FA T

Growth inhibition rate (%)={(tJz&z O.D.— A&+ 0D.)/
=7 0.D.} x 100

st
sl FolmAY UdutdE-& B8 AZE Table 19 Y}
Wt S53teko 89.13%, 2T 246%, 24 0.41%,
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Table 1. Proximate components of Hypsizigus marmoreus
Contents” (%)

Constituents

Wet basis Dry basis

Moisture 89.13+0.20

Crude protein 2.46+0.10 22.63
Crude lipid 0.41+0.01 3.77
Crude ash 0.87+0.02 8.00
Carbohydrate 7.13+0.30 65.50
Total dietary fiber 3.35+0.28 30.80
B-Glucan 0.83+0.12 7.64

1)Tr‘iplicate determination = SE.

Z 38 0.87%, 312 7.13%, T4 o4 H 3.35% 2 YEls:
ok E=3 thdst A2 84715 S YEE B-glucand] ¥
°] 0.83%= UEFSth Hong 5(21)2 o}l Al, “Ele]H A,
Aol Al e =R3hFo] zhz} 83.2%, 91.3%, 87.8%, =&
WA ke 25 12 15%, AW e 04, 0.2, 0.1%,
Z 38 03, 06, 0.7%, &3 e 106, 6.0, 9.0%°] AT
3 Bustgon o= slgolwAle SR oA of
AWAT fFolhtes 1 el HARGE Yo,
slEolmAle 2uul A 22 F Ao df ke o1
WA vzt on WA AlFoHARTE =%
o} AE Fo a8 Ae2E AWM &8 FFEA &

oA GYHEOZ ol AL BAW APES A3, 24

HuEolxE 24 Qg 2 Aoz gz
o 7+z}t 3383.3 me/100 g 8.2 mg/100 g & 2 VFEFEO
] o] Hong 5(22)°] B 113t o} ¥ A1(2377.4 mg/100 g,
3.0 mg/100 g), =EF8] ¥ A1(340.0 mg/100 g, 3.7 mg/100 g),
A %o] W A1 (289 mg/100 g, 0.4 mg/100 g)B.t} 53] A
yebgtth m=ek AUl AgE Fs) 2452 5 #A 3

Table 2. Mineral contents of Hypsizigus marmoreus

Minerals Contents (dry basis, mg/100 g)
Ca 9.5
Cu 0.8
Fe 8.2
K 3383.3
Mg 105.7
Mn 2.0
Na 7.2
Zn 5.0

e FE el WE GAE AglA B 1397

Table 3. Nutrient components and yield of extracts from H.
marmoreus by different solvents

Extraction medium

D
Contents Water Ethanol

B-Glucan (mg/g) 9.32+£0.13 1.43+0.18
Protein (%) 17.71£1.05 5.23+0.05
Total sugar (%) 39.93+£0.55 36.80£0.38
Extraction yield (%) 53.34+4.34 18.79+3.29

1)Triplicate determination = SE.
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39.93%9} 36.80% =2 YElto g Astake 747t 17.71%
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Gl A Fo] ARHORE FEHEHA FUS AOE A7E
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FZEE1o] 2 B-glucan®] §HL EFEE0°] 9.32%
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Fig. 1. Growth inhibition rate of H. marmoreus extracts
against AGS cells.
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Fig. 2. Growth inhibition rate of H. marmoreus extract
against HepG2 cells.
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Fig. 3. Growth inhibition rate of H. marmoreus extract
against SW480 cells.
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(Polyozellus multiplex)®] €@FFEEL 57.1%, HE&F
EEL 482%, AW A (Formitella fraxinea)d] WHEF&
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