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ABSTRACT : In order to apply into functional food or medicinal industry, nutritional characteristics and phys-
iological functionality of Hypsizygus marmoreus (brown cultivar) were investigated. Fruiting body of H. marmoreus
contained 27.3% of crude protein, 55.8% of total sugar and 11,109.3 mg/100 g dry weight of malic acid. Fur-
thermore, 66.7% of antihypertensive angiotensin I-converting enzyme (ACE) inhibitory activity and 37.3% of anti-
gout xanthin oxidase inhibitory activity showed in the water extract from H. marmoreus. The economically ACE
inhibitory activity (81.4%) was obtained when the fruiting body of Hysizygus marmoreus was extracted with distilled
water of 50 °C for 12 h, even though maximal ACE inhibitory activity (84.4%) was showed the extracts from 70 °C

for 12 h.

KEYWORDS : Hysizygus marmoreus (brown cultivar), Nutrition, Physiological functionality

M B
A2 we wWASe] Bg 475l BaEe) 7]
T GRAE, FPPNNE, YIS, FATAE, 3

2babAd o= BIEHA (Koo et al., 2006), 45o]mAl
(Lee et al., 2004), 5o (Kang et al., 2011), = =E}
WA (Jang ef al., 2011) 59 FuIYA S} 27}
Al A FEE 49 33 A (Hyun ef al.,
2006), L5 WAl F=o] XA (Seo ef al., 2008, Lee
et al., 2009), @A A4 (Jeong et al., 2006), 3L

A EZ At (Yu et al., 2007), I5-% 1 7H(Zanabaatar
et al., 2010)2} “FFHAle] T lipase #1312/ (Lee
et al., 2010) 5o BT mEbA] 25t A8 2 A
Fookg o= o]f o] gl Be WS 4% A4
Fo Y8y gAY AR 1 o] go] IA FiE
ATH

*Corresponding author <E-mail : biotech8@pcu.ac.kr>

104

2 HERE, @3, AR
aFE7|A 2 ASshe ZoR A Sl =ERb}
g HAS diEolA] A2 Q1F Augt Zo= deA]
A= 200839 108,104=0] AAtEo] 131,107=2 A
Abek oAl oo g Ak 2H7E B HAloltt
(Ohashi, 2010). -2yl A= 200278 dE29] €7t
grxet Z1EAFR () SF-dA A E A2 st
of A Bgatlon dxls BE AAAMN FgolA Al
v AgARSEa 9o 1 Akt Ajweko] M} Frbekal
UTH =EREAL] F5 OIFE A =9t

st glon, dRbH o

Zzo Fujet Qlom opIMAL 2R Ba]sle] Auld
2 get ZAMEZT whlo] o5 ST WAEZo] Au)
]—L /\]E}‘
LERIHALS kg el aFakel &3 (Matsuzawa
et al, 1997; Matsuzawa et al, 1998) <|ol%= 3}EUA
Ol B(1-3)-D-glucan FHH-31aL e Aoz B

o] At(Ikekawa, 1995; Akavia ef al, 2009). Mori 5
2008y “E|vriet Al Baz A3k 2o v A7t o
ZT FHZEHE FAE T AYs deHAgst a3

QT W sir). e e lehi Ale] Saaer 8
A3 HEE B4 5 AR5 e s vEe 44



Nutrition and Physiological Functionality of Hypsizygus marmoreus 105

o|ar, oA WA eyt Al o] e st
o] HE HP SITH(Zanabaatar et al., 2011).
weid, & ApoE el ALl 88 A
71573 D"’-J S fJate] g Fgt et A <l
7<HHH"5L A F5e o % ey *3317]%*32 =43
T A7 sHoE oM AL HEA %

a2 Asf=de] 4 %%iﬁ% st

g 4 EF APAE EFot é"] %73745— 3?‘3:] i
A g F BUE ARSI

AR QA HFEA(ACEASH Y 54S 9% ACE
+ rabbit lung acetone powder(Sigma Co., USA)E 0.3
M NaCle] ¥3% sodium borate €58 (pH 8.3)S.2
4°ColA 12A17F FE3te] ARE-SIIAL 71Z 2= hippuryl-
L-histidyl-L-leucine(Hip-His-Leu, Sigma Co., USAYS At
& 3FIT}. FES Fibrinogen, 1,1-diphenyl-2-picrylhydrazyl
(DPPH), pyrogallol 52 Sigma*}(St. Louis, Mo, USA)

AFE ARSI 2 gl 25 Aok 248 558

ARSI

LEIZPIEHM FEE M=

24 =Erbe WAl Az AHEA (G0 151
o] &3 oflgb&e) Z}zf M7} shed, 12417 50 °CellA
& FZ3Ah o] FEAS 5,000 rpm oA 302 5
HAAE2 3 & A5 Whatman No. 41 o]3}x| ¢} # B
el ZE(0.45 um, Nalgene, U.S.A)E of3sle] z}zte]
AFH S AL F o]lES TE Axst £ oHE F

2z 7

d2|lsd 2N
78U angiotensin I-converting enzyme(ACE) A
IR CushmanJJr Cheung(1971)«] S A WY
st A48Tt FEE 1mgs S AE 50 plell
ACE €150 pl(2.8 unit)?} 100mM sodium borate =&
A (pH 8.3) 100 pIE 713+ F 37 °CollA] 1057} preincubation
AlATE. 3719l 7]1Z<1 Hip- His Leu €9 50 pl= 7}t
37 °CollA 3087+ WESAIZI & 1IN HCI 250 ulE 7Fsked
HHS-& A =] AJZIT} tHA] ethyl acetate 1 mIE 7}ske] 30
%27F vortexingdt T 3,000 x g2 158 &% YAE
25k & AT 0.8 plE FHsIAT). o] FFE speed vac
concentrator (EYELA Co., Japan)S ©]-&3le] 9438 A
ZA1Z] 5 sodium borate ¥EEN 1 mIE 715t A
7 frelElo] U2 hippuric acid®] 45 228 nmollA &%
= gste] A=A AR FRA7HE dERTE 8t

=2 =
= T

f
2
K
o
rulo
*f

aFiet.

gabslehde DPPHO Uit 8 (HAEel5)S o
£ o =A59tk(Lee et al., 2003). =, F=
A g 02mlol DPPH £(DPPH 12.5mgS olehe

100 mlell €-3) 0.8 mIE 718k § 10&7F WA 7|3 525
el FBE=E St A8 T2 2o @t
H)wsle] A4S AAEAT SOD-SAFAS WA =
ZA15Y 20mlo] 55mM Tris-cacodylic acid 58
(TCB, pH 82)& 7Fste] w@stslar, dEelste] &

Fede pHB2E Z2HF & TCBE AHE3te] 50 mlft
28t Al 5H o Z ARSI AR 950 plof 24 mM
pyrogallol 50 plg #H7Fste] 420 nmollA] %7] 287
O s B EEREC I R ES e
ste] A& ALleATH(Lee et al., 1997).

ol& AT AAZHE LS | mM o}&AF UEF €9 | mlo
ZyZte]l F2E 2ml 718kl o719 0.1 N E4HpH 1.2)
02N 74 AF8N(pH 3.0, 4.2 & 6.0) 7mlE 7}
3l HEg-8-Ne] pHE 7Jr74' 1.2, 3.0, 42 ¥ 6.002 &
gate] whg-golo] §3E 10 mlZ3Ioith. o1& 37 °Col
A IAIZE B HEEA 1 O W [ ml 3L o7)
o] 2% ZAF 5 ml, Griess Al 2F(acetic acidoll 1% sulfanylic
acid?} 1% naphthylamine 1:1 2 Eﬂ{}) O 4 mlE 7}3}]
2 EFAA 1587 A2olX MAAZ & BFEEAE
ARESEe] 520 nmellA FEE=E 24 0}04 AE FH7Y
79} ¥ w8k th(Kato et al., 1987).

Tyrosinase A3&/d-2 A]E 500 ule]l 5mM L-DOPA
200 ul, 0.1 M QIAFeHE-E-9(pH 6.0) 800 ulE =3t &
tyrosinase 11UE 718t 35 °CollA]l 287k w2171 o}
2 475 nmel M EFEE Zgste] AR FHI} hT
o] kst Wlaate] 84S ALt SATHKim er al., 1997).
Xanthine oxidase(XOD)A&l&4] % Noro 5(1983)¢]
= 45 w¥sk] SA4sIelth 0.1 M AF 584 (pH 7.5)
600 ploll 10 mg/mle 2 =2l }\]E 100 plE 7}kl 1 mM
xanthineS <1 71289 200 piE A7} akdck. 7]
xanthine oxidase(0.2 U/ml) 100 ulE 7}8ke] 37 °CollA]
5E7F ¥-3-A1Z1 3 1N HCI 200 pulE 718ke] w35 A A

AIZTE T 12,000 pl rppm o2 1027 YA 2] sle] o

o_{%o

WAS A A & AAE uric acid TS 292 nmol|A]
TB=E S48

e EN R, OWE M
2 EREAl & 3284 $A0x AR ©
w2 @-Ek—‘l Lowry IH (Lowry et al., 1951)°] 93 =

)
A 3 = 3} 39S 7zt Phenol-sulfuric acid
H3} DNS *ﬂ OE A6t A o2 Soxhlet
2] o5 =4aT, HE dFe sswon =
82.9.0 (Lee ef al, 2010), S2F $e-S HPLCE o]&
5Fo] 273159 th(Prodolliet ef al., 1995).

1[
o

|



106 Zanabaatar Bolormaa

Table 1. General components and minerals contents of Hypsizygus marmoreus fruit body (brown cultivar)

Moisture Ash Crude protein  Crudelipid  Carbohydrate Fe Ca Na Calorie
(%) (%) (%) (%) (%) (mg/%) (mg/%) (mg/%) (Kcal/100g)
6.5 7.8 27.3 2.7 55.8 9.3 19.3 10.0 356.6

Table 2. Main free sugars, sugar alcohol and organic acid
contents of Hypsizygus marmoreus fruiting body
(brown cultivar)

Organic acid
(Unit: mg/100 g dry wt.)

Free sugar / sugr alcohols
(Unit: g/100 g dry wt.)

Glucose 0.5 Oxalic acid 294

Trehalose 8.1 Malic acid 11,109.3
Invert sugar 8.6 Lactic acid n.d"
Sugar alc. 53 Acetic aicd n.d
Glycerol 0.3 Citric aicd 173.8
Mannitol 4.5 Succinic acid nd
propionic acid n.d

Y n.d: not detected.
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Table 3. Physiological functionalities of water and ethanol
extracts of Hypsizygus marmoreus fruiting body
(brown cultivar)

(Unit:%.)
Physiological functionality Water Extracts” Ethanol extracts
ACE” inhibitory activity 66.7+1.17 nd.”
Antioxidant activity 10.1£1.3 56+1.6
SOD-like activity 209+2.7 n.d.
XOD inhibitory activity 373+3.8 n.d.
aTcytrl‘i?t';‘ase inhibitory 274+28 17.8+2.8
Nitrite scavenging activity n.d n.d.

YExtract from shaking at 30 °C for 12 hr.

JACE: Angiotensin I-Converting Enzyme, SOD: Superoxide dismu-
tase, XOD: Xanthine oxidase.

values are the mean+ SD (n=3).

“n.d: not detected.
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Table 4. Effects of extraction temperature and time for the
extraction of ACE inhibitor from Hypsizygus
marmoreus (brown cultivar)

(Unit: %)
Extraction temp. Extraction time (hr)
(0 12 24 48
30 68.8+0.3" 61+£0.5 60.1+1.4
50 81.4+0.1 77.3+0.4 78.7+ 1.1
70 844+12  834+04 84.5+0.5

Yvalues are the mean + SD (n=3)

o] HA FEAI7H FAIS W (Choi et al, 2001), HIE
WA Hihe 35 257F 2943 FEAR AAUThKoo
et al., 2006).
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