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(4) F=&9 294 937 =4

SE¢} COE+ glucose, galactose, mannose, ribose, fucose, “12] il rhamnose® T4 5
o AP9} NP+= glucose, galactose, mannose, fucose, rhamnose® A%t} COE9
T TS glucose, galactose, mannose, L3l fucoseo] Aom AP FFAHATGES
glucose, galactose®] At} 18]a1 NP9 +8 FA IS galactose, mannose, L8]l
fucose 0]“3}. COE®Q] glucose $t&o] 74 &ko™ galactose?] =2 NPe] 7o) 7}
& Eokvh 9 fucose®] - COESF NPO] -9 742} 9.61%%F 10.58% %= %9k o1t SE
o} AP9] A$ 29m|vtoz v ks eyl

Slof| B]&te] COES B-FF3F dhao] 22209 % 7 & oz yeydon
NP9 B—= 72k d&go] 7Hg @2 3 o2 Yeistth SE9 FEYAlsddS 1.94%= t
E 28 Hste 7MY w2 s yUEulido COESE NPol & &S 57.05%<F
57.49%= A Yetwkow COES Wil ddt&e 26.92% % thE &9 vt 7H =

2E S/HEFE AAFFo) FUbeE A4S vERL SEVF thE
e vgte] 7MY w2 AxFdT adE YERAT 30 mg/mLe FXelA  SE,
COE, AP, Z12]3 NP¢] DPPH Uz AA&H7} 717t 66.2%, 39.0%, 16.8% 18]
21.8% %2 YESTE 40—60 mg/mLe] XA SE, COE, AP$} NP ¢ AApgolso] 247t
79.1-79.6%, 46.1—56.1%, 18|31l 25.3—-36.1%% Al 7}A] ZAae] AxAFols a3tE el
At

(1}) ACE As|gA
BE #8o] w57t 37 855 AgAdo] AAE SR UEiETh SPY
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Ve HQl 1 o]F FRAAE &nkst S7HE YERIYh SEO] A5 7HE v ACE A
3 &3-S e
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30 mg/mLe FEA COES « —amylase A TH L 68.20%= vt} F3
of vlgte] 7Hd =A YEbto™ AP9F NPE @ —amylase A& A9 27.98%%
33.09% % 3\}0 A S JeERgth SE9F COES A% 25mg/mLe] H%7bA kst &
7he Bl $ I ol skelA 343 A s YERE A o® e
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Aol AA= ASZE YEYTh COE+= 2.5mg/mLe sXolA @ —amylase A 3| &4d9]
76.13%% 71 =A YER o™ SE® COEE 67.76%9 76.12%% AP® NP9
23.48% %} 30.33% K.t} =4 e

(2 Az digh Al E5A
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A FEE E7(321 mg/dL) oA SAH 2 Skth(p<0.05). A 237 HDLS A3t
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ARNoY, glucoseolA ELS AFESH F9-7F 4k =4 el s Aol &

() F71d&e st
ol Al = & 38709 7] Aol AEH e, 1-Octen—3—ol ©] 42.82% 4=
T8 |l 5o e, 2—pentylfuran®] 11.28%, Palmitic acid’} 8.62% = 2
HA| 3HAZ wo] Tf-Ho] YUt 53] 1—octen—3—0one(6.97%), 1—octen—3—ol
(42.82%), 3—octanol(0.80% ), 2—octenal(5.60%), octanol(2.41%) & Cs <1 3}3]Eo| &% 9]

MALY Fe GRS TARE AL % 5 Atk
o

Az 9 FHe mel xpol= ot We FHo AEEol aAdHAL 53], d
FHEA Cs =S A EAHA Ut
L HopbeAE Ax7e N
(1) AFo =29 §87]= /N
(71) slEelm A EaHst FH Az
FgFoHA S 25% — 10% FH7tste] FHE Axsta d5HALE AA
gk A3 25% FH7bAlA A 22 vk e T B4 F4do] 7P =8t

(W) elsolAl FHEHI} QT 2E Ax

sgol WA FEES 1 - 5% A7MF LFEES] w5H FAS mad A3t H%)
WAL A7 S e AGTA 4 2L A5E dot, Aol MA FEEL 3
e AT EEANAE 194 b £ W5E v

(th shFeimsl B2 A7E 5 Az
slgolmA Bw 5 - 1598 @R TRE AR BEPAE AN 2 5
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SUMMARY

I. Title

Development of Processed Foods with anti—Diabetes and anti—Obesity Activities

from Haesongi Mushroom

II. Scope & Contents

1. Studies on the physiological active materials and its physiological activities
of Haesongi( Hypsizigus marmoreus) mushroom
O Analysis of nutritive components
O Determination of physiological active materials
O Studies on the physiological activities of extracts from Haesongl mushroom
— Cytotoxicity
— Anti—oxidation
— anti—obesity
— Anti—diabetes
2. Establishment of extraction process and development of application technology
as food component using extracts
O Extracting optimization of Haesongi mushroom
O Determination of pysico—chemical properties of extracts
O in vitro Physiological activities of the extracts
O in vivo Physiological activities of the extracts
— anti—obesity
— Anti—diabetes
(O Changes in physico—chemical & Physiological activities due to freezing and
drying methods of the extracts
3. Development of powdering technology of Haesongi mushroom and processed
foods using the powdered mushroom
O Investigation of drying and powdering methods
— nutritional comonents
— physiological active materials
— volatile aromatic materials

O Development of processed foods using extracs and powder of Haesongi
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mushroom
— Soybean curd
— Noodles
— Yogurt

— Vinegar

III. Results

1. Determination of bioactive substances from Haesongi mushroom.

The content of moisture were 6.66%, carbohydrate 60.84%, crude protein 20.21%,
crude ash 8.12%, and crude lipid 4.17. The total amino acid was 10385.77mg%.
Contents of total essential amino acids was 3868.60mg% and total non—essential amino
acid was 6517.19mg%. In the results of mined analysis, the content of K was the
highest as 3158mg%, followed by 98.68mg% of Mg. Contents of B—glucan, dietary
fiber and reducing sugar in Haesongi mushroom were 9.15%, 30.80%, and 4.36%,
respectively. The yield of mushroom extracts was the highest by water(60.63%).
Content of protein and sugar were 39.9% and 39.9%. The total phenolic content of

ethanol extracts decreased with increase of concentrations.

2. Physiological activities(zn vitro) of Haesongi mushroom extracts.

DPPH radical scavenging abilities, ACE inhibitory activities, alpha—amylase,
glucosidase inhibitory activities, cytotoxicity, and adiopogenesis were measured.
Water extract contained the highest phenolic compound contents and showed high
DPPH radical scavenging abilities. Water extraction was most effective on antioxidant
properties. Water extract showed the higher than ethanol extracts in antidiabetes and
antiobesity. Moreover water extract from Haesongi mushroom had the highest
cytotoxicity on HepG2 cell. water extract from Haesongi mushroom were shown the

highest cytotoxicity effect on AGS cell.

3. The Establishment of optimum extraction process of Hasongi mushroom

This work 1s to optimize extraction processing from Haesongi mushroom

(Hypsizigus marmoreus) using response surface methodology, and to compare
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physiological properties of separated fractions from the whole extracts. Central
composite design was adopted In extraction processing optimization. Extraction
temperature (Xi), extraction time (Xs), and Volume ratio of solvent (X3) were chosen
for independent variables. Dependant variables were extraction yield (Y;), phenolic
compound contents (Y3), and beta glucan contents (Y3). Optimal conditions were X; =
71.57C, Xy = 11.31 (hrs), and X3= 51.58, and predicted values of multiple response
optimal conditions were Yi = 57.00 (%), Yo = 1.80 (%), and Y3 = 22.00 (%). The
extract (SE) was treated with ethanol and the supernatantwere cut off with dialysis
tubing. The cut off sample (COE) was separated with anion exchange column to AP

and NP.

In order to investigate physiological properties of the each fractions, contents of
phenolic compounds, beta—glucan, monosaccharides composition, DPPH radical
scavenging abilities, ACE inhibitory activities, alpha—amylase, glucosidase inhibitory

activities, cytotoxicity, and adiopogenesis were measured.

Beta glucan contents of COE fraction were the highest and phenolic compound
contents of SE were the highest, significantly. SE was most effective on antioxidant
properties. High Antidiabetes and antiobesity were shown inf COE fraction. Moreover
COE had the highest cytotoxicity on HepG2 cell. NP shown the highest cytotoxicity
effect on AGS cell and AP had the highest antihypertension effects. However, all

fractions were not effective on SW480 cell.

The major monosaccharides of COE and NP fraction were glucose, galactose,

mannose, and fucose and were glucose and galactose in AP fraction.

4. in vivo physiological activities of Haesongi mushroom extracts

A. Anti—obesity

This study was performed to investigate the effect of anti—obesity in rats for 5
weeks. Experimental animals were randomly assigned to 5 treatments with 12 heads

of Spraque Dawley male rats in each group.

The experimental diets were as follows; 7.5% Haesongi mushroom extract group(A),

15% Haesongi mushroom extract group(B), water group(C), 7.5% Lyophyllum

_19_



ulmarium extract group(D), and 15% Lyophyllum ulmarium extract group(E). The
concentration of total cholesterol in serum was significantly decreased in D and E
group. The concentration of HDL-—cholesterol was higher B and D groups. The
concentration of LDL—cholesterol was higher B group, but there was no significant all
groups. ALP activity was significantly decreased E group(p<0.05). Organs weight and

fecal amount was no significant among groups(p<0.05).

B. Anti—diabetes

This study was performed to investigate the effect of anti—diabetic in rats for 5
weeks. Experimental animals were randomly assigned to 5 treatments with 10 heads
of Spraque Dawley male rats in each group. Diabetes was induced by single injection
of streptozocin (50 mg/kg B.W,). The experimental diets were as follows; water
group(A) as control, 7.5% Haesongi mushroom extract group(B), 15% Haesongi
mushroom extract group(C), 7.5% Lyophyllum ulmarium extract group(D), and 15%
Lyophyllum ulmarium extract group(E). The concentration of initial blood glucose
was no significant all groups, but concentration of final blood glucose was significant
higher D group(p<0.05). The concentration of TG and HDL-cholesterol were no
significant all groups(p<0.05).

5. in vivo physiological activities of Haesongi mushroom powder

A. Anti—obesity
This study was performed to investigate the effect of anti—obesity in rats for 4
weeks. Experimental animals were randomly assigned to 4 treatments with 13 heads

of Spraque Dawley male rats in each group.

The experimental diets were as follows; High fat diet(HFD) group(A) as control,
HED in mushroom powder 1%t group(B), HFD in mushroom powder 2% group(C)
and HFD in mushroom powder 4% group(D). The concentration of TC in A and B
groups were significantly lower than other groups. Liver weight was siginificantly

low with increase of Haesongi mushroom content. The concentration of TG and
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LDL—cholesterol in liver of D group was significantly lower than other groups.
B. Anti—diabetes

This study was performed to investigate the effect of anti—diabetic in rats for 50
days. Experimental animals were randomly assigned to 4 treatments with 10 heads of
Spraque Dawley male rats in each group. Diabetes was induced by single injection of
streptozocin (45 mg/kg B.W,). The experimental diets were as follows; commercial rat
chow(AIN—=93G) group(A) as control, AIN—93G in mushroom powder 1%t group(B),
AIN—93G in mushroom powder 2% group(C) and AIN—93G in mushroom powder 4%
group(D).

The concentration of initial blood glucose was no difference in all groups, but

concentration of final blood glucose was significantly high in D group(p<0.05).

The content of LDL—cholesterol was significantly low with increase of Haesongi

mushrom content.

6. Selection of drying and powdering methods

Contents of phenolic compounds, beta—glucan,reducing sugar, monosaccharides
composition, dietary fiber and flavonoid were measured.

Total dietaly fiber content of powder by hot—air blast drying and pin mill methods
was the highest. Reducing sugar content of powder was the highest hot—air blast
drying method, and powder by cold—air blast drying method was the lowest. Total
phenolic compound contents of lypohilized powder were the highest and powder by
lypohilization and ball mill methods was the highest. The content of beta—glucan was
the highest in powder by cold—air blast drying and pin mill methods. The major

monosaccharides were mannose, galactose and glucose.

7. Changes of Aromatic compounds by drying and powdering methods

Aroma compounds in Haesoni mushroom were extracted by simultaneous distillation
and extraction (SDE), and 38 compounds were identified by GC—MS. Major aroma
compounds included 1—octen—3—0l(42.82%0, 2—pentylfuran(11.28%), palmitic acid(8.62%),
1—octen—3—0ne(6.97) and stearic acid(6.18%). The aroma compounds of mushroom

powder by drying methods were 1—octen—3—o0l, Hexanal, 2—cyclohexenone and
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2—pentylfuran. Major of aroma compounds of mushroom powder by grinding methods

were Hexanol, 2—pentylfuran

8. Development of convenience processed foods

A. Preparation of soybean curd with Haesongi mushroom powder.

Soybean curd with Heasongi mushroom powder prepared general soybean curd method,
Soybean curd prepared with 5% Heasongi mushroom powder were superior in the other
treatments. Yield of soybean curd was the highest in the treatment of 5% Heasongi mushroom
powder. As the result of sensory evaluation, under 5% content of Haesongi mushroom powder

was effective in soybean curd preparation

B. Preparation of yogurt with Heasongi mushroom extract

Starter preparated in mixture Lactobacillus bulgaricus and Streptococcus Thermophilus.
Yogurt added 10%(w/w) stater in milk. haesongi mushroom extract added before fermentation
and additional content was 0—5%. As the result of sensory evaluation, yogurt with 1%

haesongi mushroom extract content showed higher than other treatments.

C. Preparation of noodle with Heasongi mushroom powder

Wet noodles were prepared with wheat flour, gluten and Haesongi mushroom
powder. The cooked weight and volume of cooked noodles were on different. Decrease
of L value and a and b value was increased with the addition content of mushroom
powder. As the result of sensory evaluation, noodle with 10% Haesongi mushroom

powder content showed higher than other treatments.

D. Preparation of vinegar with Heasongi mushroom

Vinegars were prepared with brown rice extracts and Haesongi mushroom extracts.
Total acidity of vinegars were shown in the range of 5.6 — 6.4% during fermentation
at 30C for 12 days. Dominent free amino acid were alanine, valine and glutamic acid.
Orgarnic acid such as oxalic, malic, acetic citric and succinic acid were detected in
brewed vinegars. As a result of determination of mineral, P and K content were very
high. Especially K content was increased with increase of extract of Haesongi

mushroom.o
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AAELS 16%2A4 N4 Ad 445 10%2 57t
> S kA Al oAl 20008 9] 900911 20% A HHE B

ot

> AEEA FE20%), TFAAAFE18%) sl vl AR E 2o, Al

nS

> AT G AE, A9l Bow st Bxt A% Mo et

= F4
> H 7 Aol AAA BRI 50%2] 71aE A5 Al
» 15 FH Hwto g A3k Fu3ia} F5 o4 (39 20007 H, A9

— 4. ¥ AARZAZ|F(WHO) &J3jA 199639 o|n] Aoz

P AAAASZ 39 W o], wl= Q1R8] 1/3014, =l 9007t golde

31l)
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— 5. H[Et X5 g FoIt AFHo= FI} —
> 2000 o] % wujol A HIRtX R FA3% o FIF AL

P A FaoE SHAA SR 2R AFo] Al vk A= XE A

Table 2. =] H|9x 84 $8 Z3F (1021 9))

A = 2P Ak A 2001 2002 2003 2004 2005

AYUZ (xenical)  E4F (2992) 26.84 27.23 30.77 33.85 36.55
288 (Reductil) OoJHE (W]=H) 1.65 3.73 4.29 4.72 5.10

ol 2~ 2] A _
. olzmutn} (Z&Fx) 141 2.43 2.67 2.89 3.03
,,,,,,, (Exolise)
Total (Major) 29.90 33.39 37.73 41.45 44.68
Maarket Total 30.97 34.86 41.59 54.07 70.29

oS B SFRVMARA AF FEHT gout RAge] g el 2

> whebA, F2Fgo] gl A kAl AAje] JiEo] A

AE °8 B8
A2 A S22 EW, WA, BNy 5
SEE! A S TE, T, A8, By, wn 5
o 2] 4 A S AR dER A S
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G5 A5t XA gAte] o)Ak 2 free radical Aol o3 A AxstR AAFE

r
)
ol
o
ofN
_\}_J‘
i1t
QEL
N
~
>~
el
ol
ol
o

T AR SE Qlste] FastAt S7F FA
509k ol AEAl B3z FEar Qo uid 1nF ol JdnE s A}
Fig. 1. Z< 5AF Aoldx duy A+ 2 o4 AR
Table 4. Yoz Q3 Ala} 429 W3} ()
SR 2000 2001 2002 2003 2004
Az} 4= 10,745 11,403 12,089 12,100 11,768
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Table 5. WAF2 7154 252 AEd3 (20004)
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818

50

ol

o7

2,756

5,254

6,626
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vV vV vV VvV ©

- OgS AHEY B FEk e WA

MAe AZee HEo g

A Sl oA AR WE 2R dE e gerage] W B8
g T

19, AYEA Edo geow ditsl ddd 28 2 NGF(nerve growth factor)

P42 T U8

Table 6. HAle] A& 75

ok A 75 Algd =4
e grifolin, calvatic acid &
Fd2=dHE A3t ergosterol
g3 At s peptidoglycan, ganoderan
2 A2 lectin, 5'-AMP, 5'-GMP
ol 2~ 2+ protein, B-glucan
gEdEA terpenoide, illudin-S, B-glucan, RNA complex

HAZH7] 5 B-glucan, heterogalactan—protein complex
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)
o
o
o

o
Hip

ot

ol

o
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o

O
il

ze)

sl

o

3% ol

w9

Hr

L.OO

90.8
0.8

91.3
0.6
0.2

87.3
0.9

87.8
0.8
0.4

(%)

ol S wo
{F o N

|

2.0
7.1

2.7
5.2

2.7

8.8

2.7
8.3

ol
T
™
Nd

et

6.0

0.6
180.0

3.0
3.3
270.0

2.0
1.2

404.0

7.3
1.02

971.5

Ca

Fe

K
Mg

12.6
132.4

(mg/100g)

107.0 28.0

34.0

0.8

Zn
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Al 2 d dFHE 2 2

1. AxE 4771y 58 2 &
HH o
FE | Qu| A B | avdne U T
O #& A¥i9 A 24
O A &4 54| — ANk, F714, obrsbs
2 oAz gy =4 +4
— B—glucan, AolHR &
O F=UHd B2 Fa4dw
FE=a% 9 A 7
— kst a7
I DPPH =tz &7
O siEo] fr _ gorgal
zPA = A A 53
1A 2006 delehd =il -MTT assay

EREIE ¥

713

O FE=E9 in vitro
AelgdA g3

— uwrast
2o ~EE Astas 54
Ay oA 27

CPT 184273
‘Mitochondrial function 574
- ddmat
-2—Deoxyglucose uptake
Qe FABET A

-a—glucosidase inhibition
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H 3 d4/Esd L8 X Zat

A 12 AE L A7HE

1. A&
AT AR AR, S allFo] B FA StURRIE 1 TJste] AE-3FS

%
0Q
3
I}
>
=
=2
>
-
jins
ol
i
£
>~
=
ofo
ol
L
32
£

2. QNAE, F )M

ANg R FAolAFE AOACY FFEwAIH whebA EA s3Itk F#2 105CH
&t xHo R SAs oy, 2w ALS Kjeldahl ¥, AW Soxhlet =¥, 1
2o 237 550CAA HHgsHoz 243513 th Al o]/‘é%—‘;— Ceramic fiber W
= ARgSkaith

it

(o,

3. #d7 ¥
3} Y99S Somogyi—NelsonH S o] 838te] =439} =, A& 552 250mlE 483k
% 200rpmol A 2417 wHE & 50mlE FHSFo fde %
A7 & of3tgk § B FASMMEFS A% Thste]l I EA &S Wb he 5
jﬂré}oﬂ ANE o }%5‘}5\3} 54 ARE ImlE Aol 3 § Fdihy
F 25g, Rochelle 25g B AU ER 20g, ¥ EE 2009 9+
614 & L2 Aes Ao 25migh CuSO5H.0 30gS 4329 2

% @
T 200mlel &3 Nimle £/ §AE ImlE 7 F LFVEEEE e F
B~ A .
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4. o} =4t

A& 1gS test tubed] Y¥il, phenol 1mL”7}F E¢{%F 6N HCl 5mLE 7[5t N.&
purge AZTh Tube capE &S 3 110C heating blockol A 247+ HFx| o] 7}4=3E-3)
Al AT, 7FEE 7 #9 % A5 100ul F3}e] heating blockel A HCIE E8al 314
buffer= A&}t o] &ML 0.2um fiter2 oJH3 RS A|gE&No =z sto] F431%]
o}, 2 %=]+= amino acid analyzer(SYKAM Co, Germany), column-< cation separation
column(150x4mm, SYKAM Co.)& ©]&3}9 reactor &% 120CoA 20uLE T35}
UV A=712 570nmol A #4138k}

5. 714

AZFA(2005)0] wel FAEE WHoz AFLAS AP o™ inductively
coupled plasma(SPECTRO CIROS, SPECTR, Germany)®41&tlon HAxAd° o}y
2t} Ca, Cu, Fe, K, Mg, Mn, Na 183 Zn® =43 (nm)S 22t 393.37, 324.75,
238.20, 766.49, 279.55, 257.61, 589.00 123l 213.86°]3 T}

4

o

6. B—=F

B—glucane McCleary and Codd®] Wl 2]3te] Megazyme B—glucan assay
kit(Megazyme Pty. Ltd., Australia)& AF&3te] Asth. S Ald o] A5 0.1mLe}t
lichenase, 0.1mL(5U)& ¥ il 40TColA] 1A1ZF Tk A2 5 Wztstar of 7)o thA] B
—glucosidase 0.1mL(0.2U)Z 7}3}o] 40ColA 1587F vk AlA W23 S glucose
oxidase/ peroxidase /4—amino—antipyrin(GOPOD) 3mLE 7}3F & 40Co| A 20&37F ¥k-&
A7 %5 Wzhste] 510nmellA F3 =5 SAsY. £55412 100~500ppm 5%=2] B
—glucan &M AE35FA 11, B84 B—glucan &FHE & B—glucan®} 84 B—glucan?t

of 3 o]z Axralelc.

-

7.5% R @9d FF
g

Z32 phenol—sulfuric acid¥ (Duboiss 1956)° Wz} A|Z8&N ImLE test tubedl
F8kal 5% phenol &4 1mLE 7k & Edstar A3t 5mLE wkS-<fel 2 sléfo]
LA TEA F EGET o] HESNE A2 20~303F WAIF F 470nmol A F3F
5 SAst glucosed ZFHZFAES ol&ste] FAs ddEe] RS
bovine serum albumin(BSA)S EFEZE 3} LowryH(1951)20 2 =AY, F+8&
A A|ZLAS 0.5mLE ATl ¥ Lowry AoFS ¥ 1087 LXF F
Folin—reagent& 0.25mLE 7}3H% 3023 WA & 750nmelA S3dE=E SAHASH
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BSAR#A & o] &3t A a3t

8. & EEde ¥FY 54

= Z9ds 52 Singleton®} Rossi(1965)2] HH o v ZA3{ Y. ZH2be] F&5%
Ao w2t AZ%H F=E 0.1mLo] 2N—Foline reagent 0.5mL, =F< 8.4mLE 7}8taL 3
3 AR ImLe] 20%NaxCOz8 4= 7Fslvh. o] £dos 117 &< A3 5
TRAFEAE AR 726nmell A FEFEE S8 (+)cateching o] &3fo] /g
EraAdogYE T ZYvs %S Tokaith

rre gt AL AAyo]ZF&(electron donation abilities, EDA)S Kang &
(1996)2] WS Wgste] Zzte] &5 th3k DPPH(a,a—diphenyl—picrylhydrazyl) 2]
AApgolaytz 7t AJge gz or dolrgtth & F5E 0.2mLol 4x10 ‘MDPPHE
A 0.8mL, 99% ethanol 2mLE 7}sle] FHe] B37F 3mL7F H =% 3T olukgH S
g & FFFEAE AHESEY] 526nmelA FHEE

SAsA. dabgoads FEE H7F A5 Aol MEEE YEAT

10. ACE A&y 54

Angiotensin converting enzyme A3]&¥} 42 Cushman ¥ Cheung® W (1971)

S WEsle] ety =, e = 0.3M NaCLS 33+ 0.1M potassium phosphate
buffer (pH 8.3) ¢l ]7‘10 hippuryl—L—histidyl—L —leucine 2.5mM(HHL, Sigma)< =<1 o
0.15mL, ACE(Sigma, 0.2unit/mL) 0.ImL¢} 7} F=EAIE &9 0.1MS EFsion, =
T FEANE WA T 0.1mLE FH7Eete] 37CeA 3083 wHg-A]71aL, 1IN HCI
0.25mL H7IE w28 ZAA7 5 ethyl acetateE 1.5mL F 78t Tl Ethyl acetate =
o 2RE &S FHFAN ZAte] 1mLe FFFE 7F8te] 5% hippuric acidE E3%F

o

YEAE Agstel 228mmol N FYEE FAE T ohe Ao 0 AES T

Ihibitory effect(%)=(1— %) <100

A: WES-T19] hippuric acid WA
B: thZ79] hippuric aicd 83
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Fdad 54

solmAl 72+ FE= AMEY AFAAEN= Green (1984)°] HWHol| we
MTT assays °l&3to] HESIT

olA]  SFAMEEZ AGS(stomach adenocarcinoma; KCLB 21739), HepG2(liver
hepaoblastoma; KCLB 88065), SW480(colon adenocarcinoma; KCLB 10228) —1¥]il
HeLa(cervix, uterine adenocarcinoma; KCLB 10002)& 3t=r A Z523(KCLB)o| A &
OFwtol 10% fetal bovine serum(FBS)®F 1% penicillin %2 streptomycin®] 33}
RPMI—-1640°]A] wl &ttt

Z47be] AEE 2X10°/mLe) FE=E 96well plate?] 7} welld]l Y31, N85 s=H= 3
7FetQATh. o5 3UZF MY s MTTE F7kskal 4413 &<t o wigsklh. plate&
1,000rpmel Al 1023+ 4] & WAE AAF vh5, DMSO 150uLE 7+ate] MTTE]
o os] AMAE formazan FAES %‘3HA]7J % microplate readerE A}-g35}o]
540nmel A FFEE = B FHE s Teidler, dx
T FF=E gy vl 0}04 /onL A s FAbstth

gt

N
o
o
b4
:L
ﬁ
>
o ®
My
=2
=
rl

12. §Fx=a3 54
7}. a—glucosidase inhibitory activity =74
a—glucosidase inhibitory acitivity:= Watanbe 5(1997)2] HHol| o3 543}
t}. =, @4 a—glucosidase(0.7U)E 100mM phosphate buffer(pH7.0)ol o] AF&3F 1L
A2 5mM p—nitrophenyl—a—D—glucopyranosideES 100mM phosphate buffer(pH7.0)2ll
o ARSItk EAa 89 50ule 96well plated] ¥l 77 OE FRo ARENS
10uLE Yol # wHkdl & micro plate reader® 405nmolA SFEE SAH3 P o] =
zero timeo. 2 3}QIt} 5% W ¥ 7]A &9 50uLE €l YA 5F WA & FFE

& 2339

ﬁ

Inhibitory activity(%) = [1— Eg:g; | <100
Al 5% F AR FHE — zero time AR FFE
B: 5% ¥ AlE blank ¥¥% — zero time A& blank &3%
C: 5% % blank &¥% — zero time blank 3%
D: 5% ¥ blank®] blank &¥% — zero time blank®] blank ¥ %

t}. a—amylase inhibitory acitivity =74
a—Amylase inhibitory acitivity 542 Sidney 5(1995)2] WS W335}t }
Aot =, 4 g8 5w A58 ImLE Ad o] ¥l blankel+= 0.02M phosphate

1y

g

|\
ol
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Al Ao A 583F WAEkIth WA % 3 5—dinitrosalicylic acid(DNS)-8&<¥ ol
AdFHE AR Y Fe Fol 53X Mtk 7t & sE2 = Bl Wt T
I 5mLE Yl wykek & 550nmol A =43 TE. a—amylase inhibitory activitys o}
21 o] &3] HERSITE
Inhibitory acitivity(%) = (1— /cl*: g ) <100
A N 2e BFw gk B: A& blank®] &3%=
C: A& dx=a F3= #, D: A& tjZ& blank F3%

13. gutas 53

3T3-LIAIEE o] &3 A AAZHNE SAIAT. Moused] viopell A el gk A5
3T3-L1 M™% ATCC (ATCC, USA)olAl +&Fwrol AREslS o™, 100mm disholl
10%FBSE ¥ DMEMO & 37C, 5% CO.7F A= wld7lolAl wjdstsict. Alx
7} confluent™™ trypsin—EDTAZ A g|ste] At sjFsigion wjx= 3Ywnir} nl3ls)
Atk AE7F 80% confluent ¥ polymannuronateo] 2|3k 3T3-L1A4X9] &3l yS
Z3517] 918l A 0.5mM methylisobutylxanthine(M), 0.25uM dexanethansone(D), 10ug/mL
insulin(I)e] ¥ 10% FBS—-DMEMO. & u33lo] 312 FX=3lal ojuj e 2d<] 3

HA 10ug/mL insulin®] ¥ wjFN o g wadrt, =, 3T3—L1 A|3E7} confluent &

il

[e)

W, 0.5mM M, 0.25uM D, 10ug/mL IZ A glste] 1097 23 FE3 2SS control=
Hotth s=Eo| wE polymannuronate A2 MDIAE st 1097 B3A0 & F
A A 2 v FHS wEekelTh 24A1%F F 0.5, 0.25, 0.1%2] %= =Z polymannuronate
5 AHglste] 48A1%F ¥ HigsiiY. HAE T8 wlYd, cell lysate 2 triglyceride
samples F3lo] Ago] A& wf71x] —70CoA B AT

AE W AT S gskr] 918 Miller et al.(1996)9] WS dF W ste] Ol
red O 95 33t PBS-EDTAZ MXE AMZ33L 10% buffered neutral formalin®

2 3087 A3, tA] 70% ethanolZ 13] AA 3 S Oil red OF 2A17F EoF o3 A
sk &, npxjuto 2 PBSE A% & 7Axsle] Fstdn|dos #zeldt)

o] oA 4-14 hr B¢ FE3IU . FE2EH42 A EZ 7] (7000 rpm X 30min)E ©]
A H

F3te] o x| (Advantec 5C, Toyo, Tokyo, Japan)Z ©]-&3}o] 7+to]
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7h A% AA B AA A +4
FolHA oA 7 eHPZEFTES THREAGHE ol & em 23719 factorial
point®} 670¢] axial point(a=1.68)2} 3] central point= AAFHIJ o FH2E(X1),
SAIZHX2), FE=&HE, w/v (X3)o] HHREFE AE9wglem Table 1o WEA

=

2
% FEE SEANRYY, p-TRL UYL FHALR GAAgon 24 Ky
2=

T

_4

FAZZ 2% (Version 14, Minitab Inc., USA)S o]&3lo] thS3 £ o] x4 o]
S A
Y, = oy +a; Xj+ayX; +0432X2 +0442X2 + a5 X, X,

7

e %éL o]t aoie A4, ali, a2i, a3i, adi, 123 a5i 3|7] Az XjXjj&
7}7bo] EgWZo|th, UEuLSH A s = ]Ji:ﬁﬁg o] g3l AtEsIlom W
:lEHE—E Maple softwareE ©]-&3sle] F+ @MW )t zhzte] FE45u o AAAAE
HER ATt

Table 1. Experimental range and values of the independent variables in the central

composite design for functional component extraction from H.marmoreus

Range and levels

Independent variables Symbol
-1.68 -1 0 1 1.68
Extraction temperature (C) X4 40 52.1 70 87.86 100
Extraction time (hr) X 4 6.02 9 11.98 14
Extraction solvent ratio X3 20 31.9 40 51.9 60
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Table 2. Central composite design and responses of dependent variables for functional

component extraction from H marmoreus to independent variables.

Coded levels of variables Response
Run no.
X1 Xy X3 Y1 Yo Y3
1 -1 -1 -1 49.30 1.42 19.16
2 1 -1 -1 47.13 1.19 19.51
3 -1 1 -1 52.25 1.62 19.62
4 1 1 -1 50.43 1.43 20.20
5 -1 -1 1 51.68 1.51 19.80
6 1 -1 1 49.22 1.22 21.92
7 -1 1 1 63.30 1.86 19.25
8 1 1 1 61.61 1.45 22.94
9 —1.68 0 0 56.39 1.71 17.65
10 1.68 0 0 47.60 1.24 19.21
11 0 —1.68 0 41.64 1.31 19.20
12 0 1.68 0 51.78 1.49 19.54
13 0 0 —1.68 44.00 1.42 20.95
14 0 0 1.68 60.60 1.81 22.30
15 0 0 0 58.73 1.79 21.33
16 0 0 0 57.78 1.83 21.12
17 0 0 0 59.40 1.82 22.15
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4>«
rf
e

= ©°]&3}e] Hi"x} 2de AA & F F
(COE)= Tl =< ¥ DEAE—Sephacell ©] 1 column (3%45 cm)ell 93}
t FFTE ol&std FAUITANP)E FEAZ] ¥ 2M NaCl &5 o] &3sto] A4
FA(AP)E ekl (Fig. 1)

FAGGA L TG A ] RS H 2 Sepharose CL—4B7F &3 % column
(3x10cm)ell A 12000, 150000, 6700009] % dextrans FIAA log MWel o g
Kav #t= ©]-&3dto] Alitbetivt.

of
N,
1

.
.
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H, marmoreus powder

Extract at optimal condition

Residue Simple extract (SE)

Added 4 vol of 39% EtOH,
|

supernatant

MWCO 12kDa dialysis ubing

Cut off extracts (COE)

Anion exchange colunn (DEAE-Sephacell)

Distilled water fraction 2M-Mall fracton

Meutral polysaccharide Acidic polvsaccharide (AP)

Fig. 1. Preparation of each fraction from Haesongi mushroom

_53_



055

MLV, 12,000
050 ¢
Y=_015083+1.158

04s | R =09991
040t

=

M 0.35
= W 150,000
0.30 r
025t

MW, 670,000
0.20 : : : :
4.0 45 5.0 5.5 6.0

Log molecular weight

Fig. 2. Calibration curve of Kav versus Log M.W. of standard polysaccharides of

known molecular weight
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9435 =4
G5 AL Furneaux =9 #HH (Furneauxs 1990)¢] F3dle] A& 3mgS 35t
1M trifluoroacetic acidoﬂ myo—inositolS < & 0.3mLE H7}3F & 80Tl A 34
=

[e)

oF 12238 A7l & 50Co| A N2 gas & trifluoroacetic acidE 3|9HAI 71 & ZFA}o

(R

0.
4y
.26M sodium borohydride 0.1mlE 7}3F & }‘Lioﬂ/ﬂ A7 A A, = F=
&) 9] sodium borohydrideZ acetic acid® E3|A]1Z1 & 50Co]| A N2 gas= X3St}
F&< methanol 0.3mLE F7}ste] nyk & 50C N2 gas® 3" A|FaL o] = 2
HkE3te] W horic acidE A A3 2M trifluoroacetic acid 0.3mLE 7}ske] 120C
|41 IAIZES QL 23k 3l §- 50Cell A N2 gas® AZRAIZTH b= 1249} 2 o

st AA1 71 & sodium borohydrideE #3| Al 713l boric acidE A AR TE. ZHALOl acetic

rﬂﬂﬂri-ﬂo
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anhydride 2} pyridine% ZFZF 0.2mLA 7 ske] 120 CollA 2087t acetylation A]# N2 gas
2 3|9AI71 & ImL dichloromethand] &&|A7]aL SHF2 23] A2 3 AdAEg 31
dichloromethan%qt 3]4=3te] —18Col B3l AT @7 EFA RS o] &35l
Algst FU3 RO R acetylation AA F=E A WARE Feto] #tekith -4
Fo] BAz2HE Table 33 2},
Table 3. Operation condition of GC for alditol acetate analysis
Instrument Hewlett Packard GC model 6890
Column SP—2330 (0.25mm ID X 30m, film thickness: 0.2um)
Oven temp. Isothermal 230C
Carrier gas Helium, (11psi)
Make up gas Helium (30ml/min)
Detector Flame ionization detector
Injector temp. 240°C
Detector temp. 240C
16. pH 54 R HAAZU=
pH A2 A& bmldl FHF 45mlE 7tk & &3t 10mlE skl pH
meter (Methrohm 827, Methrohm, Switzerland)E pHE F743la, AAEE &3k
10mlZ 0.1N NaOH &Ho =2 pH7} 8.47b4 Edsl=d =23 NaOHY mlE =A35+)
o},
17. THA
dsazbae 109 qaom Wil A7k AxAEe] Bat gol uig )AL F
Ae Al WEe FH, aFEE W L Hze] AP AN F dEo] WA
of Wrhgel wWe TR, aFEE W 9 4z o, %, A%, F, FRAEES 54
(5=7V¢ Frh 1=7b3 vhmrh) 4w Abgstel Brsgon Frhdsel kel
Duncan's multiple range test® T35t il A2 SASE AR&sto] 418kt
18. sEolMA A7 FRAZ
TS T 100gs 4TColA 2443bs¢t ol B9 1000mle] &5 7hske] 223 24 F
mash? & AR&3to] o e}l of fof gjFolm Al EES 0-15%7H4 H7F 5 100Cel
A 3023t AR 5, SaAlE HUbshe] 303k SaLAZl F 16g/aro.® 303t §hEe)
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FHEE Az, AlzE FHE 3087 B Bo] A sle] @oiFe] LuA|E A

A8kt (Fig. 3).

Soy bean

Soaking
‘ add 10volumes water
Grinding

Filtration
‘ add mushroom powder
Stirring

Heating

Molding

Soaking

Cooling

Soybean curd

Fig. 3. The process of soybean curd with haesongi mushroom powder.

19. sjFolMA M7t 8FEE A=
2~EH Az - 2EE #F(CHR. HANSEN's, danmark)® Lactobacillus bulgaricus
(Lb—12) ¢} Streptococcus Thermophilus(TH—4)S 1:12 =33k vkl 23] A oiulk
&to] 1Ll 24 50ge 42 F TFMFNE 0.1%H 78] FRAA SEEHE ARS
ST
STE2E Ax - Aol &F 4.75%E H7ete] 60TCelA 1623t 7FEste] &
S 90TCollA 307F Aaralqirt. Hash = B2 T 2EE 10%% @Eol
S H7skar 37Col A 7TAZE Wa Al A =2 stlom, Hgrt 9xE 8=

of FARE Hrretal &

ME
m e o

[e]
o
Y
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20. SFoHA HI/F A A=

0-10%%=
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%

7} 300ge =FH€ 3% A7 2% 1E]a

=i}
=

7}
H7HA Immoll A 33

Aol x|

=]
L=

=
=

130ml

A 100g
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=
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Fig. 4. Fermenter for manufacturing vinegar
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[e)
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Fig 5. Diagram of manufacturing vinegar

Table 4. Composition of culture media for starter

preparation

Components Content(%)
Glucose 5

Yeast extract 0.5
Peptone 0.3
Mannitol 2.5
Ethanol 6

Acetic acid 2

AnjFEd + sfFolFE 1000 ml
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22. F7IAQEEY

7t g REFE
Likens and Nickerson type simultaneous steam distillation
extraction(SDE) (Nilerson 1966, Schltz 1977) FX& AF&3sto] AFdsta A F=3A
BAE B XA RE ZF 100g, 20g00 1L S7#5E 3L S#& Sk ¥al, 100ml
ethyl ether®} penthane & 1:1% 41¢] 100mlE 2 S~ & Z
=opelth, FEdL FEUEFS ¥ JedoA s wAg &

F2=3lol A s5% & GC/MSE A3kt

rl

N
S

Y. GC/MS ¥4
F&9 AES HPAMS GC/MS(HP6890/5973)% o]-&3%ar, A8 S HP-5(30m x 0.25
m x 0.25um) S AFEEFEH o @ B2% = 50T 587F Fx3 & B 3CH 220C7}
A A em 220CAA 2023t FAEAT FAT 2 0C?2

GC/MS® 92 mass spectrum= Wiley 275L data base

it
)
_l>~
ol
L
s
off >
o
ol
L
32
s}
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Al 24 A2

L. 3FolH e A2&Y €2 o &4

RN S ETIET R

h [} R
A3 1 AWE Table 59 Uehgich slGol MY AW Fo)d Gkl
o}
[}

o 2}2} 4.5%
o} 8.7%= WHtE WAl msle] Wokth ey gl g gheke whrlg wXlo)
22.3%% 65.3% = o] WA vste] B IS ERET

Table 5. Proximate composition of dried mushrooms

Contents (%)

Constituents H-mushroom" Lyophyllum ulmarium
Moisture 6.6610.04 7.32£0.19
Crude protein 20.2140.05 (21.65)% 20.67£0.01 (22.30)
Crude lipid 4.17£0.02 (4.47) 3.96+0.47 (4.27)
Ash 8.12£0.10 (8.70) 7.58+0.07 (8.18)
Carbohydrate 60.84 (65.18) 60.47 (65.25)

1 . .
'H—mushroom : Haesongi mushroom

() : dry—basis contents

(2) ofr =2k
afsol MAH vty WAl ofmegl ke 5788 ZA3E Table 69 LERY
Ak A obH ke F ke 747} 10385.8mg% ¥ 11418.3mg% = WHbE wWAlo] B
gdFSE UErATE g ofu| 4k gheF wgk byl Alo] 4524 4mghE B S
etk 28y v olv|:=AF = arginine, asparic acid ¥ 3l glutamic acid®] St
Fe dgo]l MAlo] HlawA Eodvh vE opn|mAke] BhE WSIAITI ALY ASIAA F=
glutamic acid7} o 3rHo] sfiFo] WA 573 ghs T7PA7I= o= AZ4En

(Lee =, 2006).
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Table 6. Amino acids contents

of H—mushroom and ZLyophyllum ulmarium.

Contents (mg%)

Amino acids H—mushroom"’ Lyopby'llum
ulmarium
Threonine 613.47 679.28
Valine 500.20 584.81
Methionine 126.86 148.27
[soleucine 408.41 479.00
Leucine 677.03 844.07
Phenylalanine 480.45 578.88
Lysine 1062.18 1210.04
Total essential amino acid 3868.60 4524.35
Histidine 66.89 70.36
Arginine 764.02 704.39
Aspartic acid 812.05 805.95
Glutamic acid 1899.61 1879.76
Serine 755.95 806.01
Glycine 752.13 28.75
Alanine 725.16 958.00
Proline 613.45 666.69
Tyrosine 127.90 174.06
Total non—essential amino acid 6517.16 6893.97
Total 10385.77 11418.31

1 . .
'H—mushroom : Haesongi mushroom

(3) #7114
ol WA} whrbe mAle] F71d okwks Table 70 WERHATE diEo] H
Aol K, Cu, Mg, Mn 28]aL Zno] &3Fo] Rbrper wAle] Sk =9kt 3 v
Aeh HlszstAl Ko §eko]l vhE Fr1de] Ry 9453 w2 dHS deEhdoh
ol df&o] WAool -3k FUE TEde AFel 2 g des HoFa v
e ek Akl A Asfel Bdol gl= Aom 4yl ofd, WzE, e e
< ol WAl A9 14.85mg%, WHIFEH A

YR tH Lee, 2006). 128t} o] 28-S Z=RAA 7| 18] =
vebditkar ®Bad KeF Ao AdEidstet =474 53 #EHol
] HAlo]l & 3rs vehAAtH( Hwang, 1997).



Table 7. Mineral contents of H—mushroom and Lyophy/lum ulmarium

. Contents(mg%)
Mineral D :
H—mushroom Lyophyllum ulmarium

Ca 8.88 9.10

Cu 0.74 0.27

Fe 7.65 10.51

K 3158.00 2879.00

Mg 98.68 91.35

Mn 1.82 1.14

Na 6.74 10.57

Zn 4.64 4.41

1 . .
'H—mushroom : Haesongi mushroom

(4) Wet=F2t, Aolds, &

T}
o
ol WA} whrbe wAle] wEE 233, Ao, e %S Table 8
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o =2 S Yehgl o Aol ke o] uiAlo] 28.75% % W7 B]Al 9]
ZFS HeERATL digo] WAl ST Lee 5(2006)0] H gk Wl
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(o]

1 Feekol 747 17.9%, 6.7% 121 7.4%1tt 453 ¥ S e
th. B—Glucan> WAFo] AxHES FAshAA diid S22 Ve Al xS 293
FeHE AT} ol WAAAGA 9 Vs, ks, WA AR AF71s, FAA,
1, FrtolE ~ Bl g MEE AFete] EdWe] AXEE QA AL g4 dEY &
H7b Jrkar HaE s 9th(Nakajima 2002, Mizuno 1998 30).
A3 ol FrE ARl AWM 43k, SFEA Bokd Yo o] BH A=
i, WH], H¥E Foll £ TS VA=
A

t}(Kang, 2001).
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(dry basis, %)

6.05+1.48
34.15£7.32
1.46%0.04

Lyophyllum ulmarium

1)

H—mushroom
9.15%+0.22

30.80£6.66
4.3610.04

B—glucan
Reducing sugar
S0 o dFo] WAL s HAY FE8AAE 79

Contents (% w/w)
Dietary fiber

Zl‘_

.

Table 8. Contents of B—glucan, dietary fiber and reducing sugar in H—mushroom and

Lyophyllum ulmarium
Fig. 63 #Zo] AxH 3
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Mushroom powder

with 20 volumes of EtOH(0—95%)
at 100C for 4hours
— 3 times
Vacuum filtration with filter paper
— Residue

Extract

Concentration using a rotary

evaporator

Freezing drying

Mushroom extracts

Fig. 6. Preparation of the extracts from mushrooms

Table 9. Yields of mushroom extracts

by ethanol concentrations

Yield of extracts (%)

E—OH (%) 5 -
H—mushroom Lyophyllum ulmarium

0 60.63 55.88

25 50.48 49.07

50 48.12 46.92

75 44.37 46.16

95 23.64 27.95

YH—mushroom : Haesongi mushroom
(2) F2uyol W algo] WS vk mAle) Wl vl s

Lol mE sfsol WA wte B FEE
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Fig. 7. Comparison of total sugar contents of mushroom extracts
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Fig. 8. Comparison of protein contents of mushroom extracts
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I H-noushroom
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Fig. 9. Total polyphenol contents of mushroom extracts

2. 2&£E9 in vitro BT &7
7h &9 e fFaXEY FEad ¢ A8y 79

(1) 3ikst a3
DPPHE o]&ste] A} z2h&S Aottt DPPHE w4 W radicals &
frale] Th2 free radicalE¥ A8t ¢HA S complexE YHEIL 9lo] &Aksl o] 9l
© =43 vy grzio] AAEY ojuf o] o] glojA= 54 7HAAL
MaLE H A gRkste] gl s HS S H(Blios MS, 1958). Kang “5(1995)

AR o] 5 o] phenolic acids ¢} flavonoid ® 7]E} phenol’d &2 o] gt Aiks)zrg-

b shom ozt AL FgHol F AUTH HMAFTol Hrhal Bt

o

flo 2 ¢
s

5SS e
T 90%°]°3]
ol A 96.70% =

Table 102 ogts Fke wWE aFole vt MAFEE AAF
o sjEel MAE FE8mol deelo]l 50mg/mLel/del 5kl
& ™

A 7
o] MAle] d4-FEES 100mg/mLe &%



L

ol A 47~T4% 2

100mg/mL9Y] &

NFETL

=y

Table 10.

3l <&-0]

sk e Wb s R R
WART we #4e e
[e)

A o A S

3T o

LA 91.30%= 7}
EF dfEo] HAL Smg/mLe]
10%v] Rt} 24 =

Jerol %

FEoA 51~57%9

of MAFE=

g% 50mg/mLY
95%°l gF=

=
T

=
¢

=

=

Comparison of electron donating ability between H-—mushroom and

M—mushroom

Concentration Concentration EDA (%)
of E-OH o(fmsge/lr;il)e H-mushroom' nggﬁ%gém
5 53.25+3.92 .44%+1.00
0% 10 63.10%£0.93 16.17+2.30
50 94.07+2.14 51.97%+9.70
100 96.70+0.11 83.56+1.35
5 51.14%£9.39 10.64+2.07
950 10 62.38+0.40 13.53%0.45
50 92.99+1.14 46.91£1.26
100 96.11+0.05 77.06£5.10
5 57.81+0.78 6.16%£0.87
509% 10 62.72+0.73 10.78%0.83
50 93.93%£0.57 51.31+2.99
100 96.11+0.10 81.55+1.93
5 55.27+2.43 5.80%£1.00
75% 10 63.44£0.54 11.56+0.94
50 94.89+0.18 52.17%0.63
100 96.41+0.04 82.20%+3.15
5 56.29%£1.33 7.48%+0.26
959% 10 67.64+3.03 14.52+0.42
50 96.07+0.45 74.10£0.90
100 94.80%0.19 91.30x+0.23

1 . .
'H—mushroom : Haesongi mushroom

(2) ACE As|&}

S gt 5
o] dipeptideE 7} EEAA a4

¥t WA 7| Z o A renin—angiotensin system< dotx Ao wj$- F9
12

E3] ACEE

renin®] ¢]3}e] WA E decapeptide?] angiotensin

Z+-2-S 3F+= octapeptide?! angiotensinll &
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1o}, BA=E angiotensin I
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o} U kAo ol

g

3

;OL

el
o

nonapeptide$! bradykining A7 o =X Az}

mala ACE 2894

ol

Ueld o (Cushman DW, 1980).
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BT} ACE A

oA 90% ]

2 40mg/mLo]|%9]
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.
drFEE

oy
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A
A

50%

ATl Al 30mg/mLe] &kl

=
o] A% 10mg/mLolM %= 50%0142] =
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Fig. 10. ACE inhibitory activity of Haesongi mushroom extracts.
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—a— 0% EtOH
—o— 25% EtOH
—¥— 50% EtOH
—— T75% EtOH

05% EtOH

20 4

ACE inhibitory activity(%s)
5
1

'zu T T T T T T
0 10 20 30 40 =0 al

Concentration of Zyopfyifimn wfmariznm extracts (ngmlL)

Fig. 11. ACE inhibitory activity of Lyophyllum ulmarium extracts

(3) aliFo] A vty WA FE=9 SAE 4 oA 23

(7}) AGSell g sjEole vhrbet WAle] AL =A
A ALAELD AGS] et sl WA w7t WA FEE] AXE
245 Ads A3E Table 110 YefHAT. EE AT o] HAFEES
Img/mLe] % o]ddlA 50%0]42 54 JAazrs veldlth ey whobe wAE

\0

=5 bmg/mLe &% odolA 50%0174 54 AAEHRE etk B3 o] W
A3 v7te WA FEE BF S 4339 LU molda s S AT Ho
A= Ao Yyttt g MAe d5FEE7 2594 8E FEE2 49 10mg/mL
o] FolA 90%°l e =& FAdAATNE HITE Song 5(2003a, 2003b))> T olH
A FEEY AAIAHAY A ALHET AGS digh A EHR= 1 mg/mLo
FELolA 68.5%9 50%M o2 BudtgEd ol dkolHAl EFEE 1 mg/mlY F
Lol A AGSe] thek AFAA TN} 70.30% 2 SolHAFEEY AYIAHA FEER
) =2 G392 Holx Aow Yey
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Table 11. Inhibitory effects of extracts from mushrooms on the growth of cancer cell,

AGS

Concentration Concentration Growth inhibition rate(%)

of EtOH sample?rfng/mL) H-mushroom" Lizggigzym
10 90.61%0.69 84.68%+1.48

0% 5 82.44+0.69 73.42%+1.66
1 70.30%+1.81 45.23%£2.48

0.5 49.67%+4.56 14.37£8.01

10 90.71£3.75 81.50%x1.41

95% 5 83.33%£2.84 71.40%5.45
1 65.50£3.90 39.94%+3.13

0.5 45.53%6.11 10.39£3.22

10 85.55%5.86 76.88+1.36

50% 5 80.20%3.48 66.00x5.14
1 61.90%£3.92 32.87%x2.29

0.5 41.77+11.08 8.96%£2.38

10 83.13%£5.79 74.10%£2.24

75% 5 77.67%x3.79 62.90%x1.66
1 55.54+£3.08 30.00£3.66

0.5 33.26%+7.66 6.62%+3.09

10 81.97+£2.24 72.46%£2.96

95% 5 74.05%+3.76 61.02+4.56
1 54.62%6.23 25.65%3.43

0.5 29.74%+6.69 9.00%£4.70

1 . :
'H—mushroom : Hae—song—1 mushroom

(th) HepGZOﬂ 3l aEolsb urlek viAl Q] A E=A]

AZEel ZFFAIER]D HepGeol theh g0l wAla wirte WAl FE=o] Al
E54s A9 AAE Table 120 HEpISIth si$o] WAl A FEa7 25%°l&
SFEEY] AT Smg/mle] wEAA 50%01%e] SHdARAE YElon JEge
FE7F 57l net "*‘Ohﬂiﬂrﬂ Hashs A Bloy 95% dEedAs <
A AAlgel Sreklh v wibe MAFEE ] 9 10mg/mLe] FiolA o
of w7t FIHsel wet SAGA Rt vEH o Frskalou 95% oleE s
A ghaske] sjdol wAla Adeldh Ads yEhlly FEE9 0.5mg/mLE M=
o] WA deFEEs AL U A AP el EF 10%0He] W T4 A
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Table 12. Inhibitory effects of extracts from mushrooms on the growth of cancer cell,

HepG2

Concentration Concentration Growth inhibition rate(%)
of EtOH of H-mushroom"’ [,yop]]y']]um
sample(mg/mL) ulmarium
10 75.43+7.79 64.01+4.84
5 66.17+5.21 46.76x5.57
0% 1 39.00£6.43 23.77+4.77
0.5 16.08+4.49 5.36%3.00
10 71.11+8.83 64.81+4.03
95% 52.38+5.91 54.93£5.01
1 33.37+4.48 19.60£6.28
0.5 6.50%£3.90 3.47+1.24
10 68.45+8.28 66.84+8.19
50% 5 45.541+6.07 46.59+3.37
1 29.6917.84 14.72£5.72
0.5 6.21+3.24 1.76£3.35
10 66.42+6.88 69.96£6.71
41.05%£6.09 46.02+7.23
5% 1 27.83£6.35 11.69%£3.50
0.5 3.06+1.94 2.78%2.52
10 73.07+8.79 67.84+6.32
49.65+5.71 52.19%6.00
9o% 1 28.44+4.93 10.15%4.03
0.5 4.39%+2.65 1.90£2.72

YH—mushroom :

dEo] MAY te MAFEFES] 1mg/mLe
5(2007)& 2
ol 71 e AEEA

27.8~39.0%<} 10.15~23.77% Eiv}. Xu

R po

(Polyozellus multiplex)2)
(Formitella fraxinea)2) UﬂEJ
Hl sk w] (Yoons 1998, Kims
s Aoz FA =3

ot o

Hae—song—1 mushroom

57.1%,
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(th) SW4809l ﬂ%fa ol e} qH7ter WAl N EZEA
I7FR- A AEQ SW4800 ek sEo] WA Trle WA FEE 9
& 5t Z:iﬂrf—'e— Table 13°] YEeEFHAL. o] WAl d4-FEE7 2

all
i
i
lo >
o

=3 © 10mg/mLe Ewo)A 50%04ke] AE =

HEA AR S0%Eshel e ALK WEbis. 0 ke v
=
3}

>
12
2
fol
)
il
W
iul
&
o
e I

N{N'
_L

7 25%0 e FEE AF Smg/mLole] FRoA 50%0]4te] A EF2]
& ‘JrE]r‘ﬂOi SW480¢] Wdl A ZZ=A A GaH= vhrte Al FEEo] =& 73

Table 13. Inhibitory effects of extracts from mushrooms on the growth of cancer cell,

SW480

Concentration Concentration of Growth inhibition rate(%)

of EtOH sample(mg/ml,) ~ H—mushroom” Lyophyilium
10 54.49+4.67 73.36%x5.64

0% 5 49.88%+6.52 62.11£6.79
1 25.77x£5.61 47.90%6.03

0.5 7.41+£4.78 34.31+6.32

10 50.32%+4.13 67.41£4.00

95% 5 42.42%+4.33 59.11£3.17
1 20.89£6.03 46.31x7.25

0.5 4.92+1.79 34.40%6.30

10 34.60£6.36 60.96%+2.32

50% 5 30.03%£2.91 67.18%£5.57
1 17.55+5.40 39.63£7.08

0.5 3.58+3.63 29.05%7.48

10 29.87%+3.86 41.34%+9.08

75% 5 23.23+£3.86 31.35%4.49
1 12.72%£7.98 32.55%£3.10

0.5 4.39£2.05 23.9249.13

10 25.71%£4.06 30.04%5.86

95% 5 20.89+7.32 23.84%+6.12
1 8.53%4.41 4.88%£7.47

0.5 4.54+£2.03 2.73%£9.54

1 . .
'H—mushroom : Hae—song—1 mushroom

T8k SW4800 s e mER7IA R dEtge] vt SUFSSE BE ATl A
Fo AEZ=AAdAadE JeHsS & 4 A2tk Mizuno 5(1998)& o7 F 2

o et fol Qloid wude Bel WiHolda nusgnE AFelH R B
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Table 14. Inhibitory effects of extracts from mushrooms on the growth of cancer cell,

HeLa

Concentration Concentration Growth inhibition rate(%)
of EtOH of H-mushroom” [,yop]zy']]um
sample(mg/mL) ulmarium
10 61.48+3.33 70.09%+4.55
5 54.40%6.10 63.25%+2.36
0% 1 44.84+4.01 48.70+4.56
0.5 19.00£6.06 37.06£6.38
10 56.85+4.81 63.22%+3.99
95% 50.49£5.13 58.60%+4.92
1 42.58+5.87 39.47+9.97
0.5 7.11£5.52 33.92+4.36
10 37.58+7.44 60.41%+2.59
50% 33.38+7.42 56.66%+5.33
1 26.15£10.69 26.75+5.51
0.5 5.15%£3.18 28.19%6.45
10 30.50£5.72 41.10+8.52
24.94+3.53 30.82%5.09
5% 1 20.41+4.25 21.94+4.65
0.5 8.48+3.90 13.56%5.31
10 27.33+5.80 38.47+5.86
24.27£8.19 27.38+6.90
5% 1 17.42+£5.78 17.93+£4.84
0.5 3.95%+1.95 10.78+4.57

1 . :
'H—mushroom : Hae—song—1 mushroom

(4) sf&ol WA 71g HAFE=] $d% 8t

(7}) dEo] WA wrte WA FEE2 a—glucosidase inhibitory

Nets & WE siFo] WA vty A F=ES 2H7e] 0.70/mLe] a
—glucosidase®] 3+ A& 3= 5mM p—nitrophenyl—a—D— glucopyranoside & 7] & =
glo] SAse e A¥E Fig. 123 Fig. 139 Yelidnt. o] wAle] d4 =&
Z3} 2590 ete FEE9 A9 0.5mg/mLe FEoA 50%°]42] a—glucosidaseol 3k
Asl a3E Hetdern Img/mLe % oldddAM s B AeTolA 70%0]1de A5
2345 el 22y 0.05mg/mLe] % o]t A= 10%7| o] A& a3E e
WA
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w7te A FEE Y A9 1.0mg/mLe FXolA 0-75% e FE5] 25 50%0]%
9] a—glucosidaseo] Wt A a3E HERPAN oY 95% €S FE5E2 HF 43.9%=

508 2 A& avE vEih

ol WA Wby MAFEES] a—glucosidasedl] e Asjayt= ode2e] §=
7V S el wEy A aarl WolAl= AEe vEhlloy sfFo] WAl FEEo] v
o MAle] FEE R} a—glucosidased] that A8 a7} =4 veEFWth Ganoderan A, B
9} Garnoderma Ilucidum FZ=3+ S5t 1813l Trametes versicolorold F=3F 3
—glucan—9W @ B35 J37ts a7t Aot st} (Hikino 2006, Ikuzawa 1985)Maji
5(2007)2 2
do] vtk W adFA T,
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Fig. 12. Effect of graded concentrations of Haesongi mushroom extracts on a

—glucosidase inhibitory activities.
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Fig. 13. Effect of graded concentrations of LZyophyllum ulmarium extracts on a

—glucosidase inhibitory activities.

() siFo] WA 7k WA FEE9 a—amylase inhibitory
o] WA} wtg MAFEES ZH7te] 1.0U/mLe a
—almylaseo] Wt Az EHE 1% HEE&HES 71A=E sto] SA0S o A3%E Fig.
143} Fig. 15¢ YEpH AT afEo] A< Do es FEES
749~ 0.1mg/mLolA 50%°]42] a—amylase ANEI7} AdE Aoz velgoh 22y
75%N e FE52 4% 1.0mg/mL =N 50%°]42] a—amylase A3} &3}7} LEFS
I 95%EHS FEE9 A 1.0mg/mlL E5oA 47.5%9 a—amylase A& &S 1}
EfiTt.
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—amylase®] A aH7} 0%} 25%NeHE sk Hl&] w2 FadS Hth

A Fo] AL Wty HAFEE] a—amylaseol] t$ A3 &7t a—glucosidase2] A 3l
A} AR dege] vl F7bEel we gASS & AR sFo] WA
ZEo] whrbdh /}i—’%%%ﬁr/} =2 a—amylase Adadrt A= Aoz e
th.Apostolidis's(2006) &4 Hus4d9 o] F7FE+E a—amylase AMEH7}F 5

Fherehn B as v,

e

100
—&— 0% EtOH
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Fig. 14. Effect of graded concentrations of Haesongi mushroom extracts on a—amylase

inhibitory activities.
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Fig. 15. Effect of graded concentrations of LZyophyllum ulmarium extracts on a

—amylase inhibitory activities.

(5) sliEe]l WA w7ty MAFEE] Fujvt g3

dlEol MAZ wrte WAl dEE sk mE FEES o|§ste] AFAW
AIER] 3T3-L1 cell& o] &3] AAxe] FAAAaH}E ZAFSH T Fig. 16+ %
o] MAM Rb7be WAl 3T3-L1 AEZE o]&3ate] IH|¥t g3E dold RO = FF
o] A w7te WA BT FEZEuQl & TE7t Fobd 4 E 3T3-L1 celld] A
WAEESE B A o] "WolAE AoR YEWT FRTFE FEIUS AT dEo]
o} wrber WAl Bt a9t 247} 63.76%%F 71.93% % e 7P e a9E B
Atk g ke BiAle] FlFo] AR e FH[RE aFE YERUTE 50% B
SEA = e a7 9usk 4aE wlon) 50%0142 ol dnivt &3t
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Fig. 16. Comparison of anti—obesity effect of two mushrooms
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3. 398 49 A F2T3 44

=
=

o,

23 A

dPARE o] gate] TAZRIHUA Minitabo 2 124433} 22+8 18] WAy
9] t—statistic 2} Z}2Fe] coefficientsE 7-8FStF (Table 15). Y19 X2, X3¢} X2X27} p
valueZ} 0.050]3t2 SAH o2 FABA7 & Aoz vYebyth a8y Y29 ZE o
A p valueZl 0.050]8t2 & HAAAE 23 S-S & 5 Ao ;

Eluit} Y304 X1X3E Al9s 2

Sl
!
=
oot

e BAA R ARzt gl Aow = Al
FABATE e AR vehdon X29 X3X3E5 A& 14 23] BE g

H=o] )3k R27ko] 90% 0]

s
-1 il
valueZ} 0.018.t} wokow o= AMesofxl Syl Aol e dAtaL

Table 15. Estimated coefficients of the fitted quadratic polynomial equation for

different response based on t—statistic

¥; ) Q) Y

Coefficient P—value Coefficient  P—value Coefficient = P—value
I“tgtrce 58.4250  0.001 1.81430  0.001 21.4949  0.001
X; — 1.6785 0.062 — 0.13989 0.001 0.6856 0.005
Xo 3.4644 0.003 0.09685 0.002 0.1605 0.372
Xz 3.9993 0.001 0.07585 0.007 0.5631 0.012
X X; — 1.6162  0.093 — 0.12294  0.001 — 0.9648 0.001
XoXo — 3.4877  0.004 — 0.14946 0.001 — 0.6325 0.011
XsX;  — 1.6114 0.112 — 0.07344  0.013 0.1648 0.404
XXz 0.1400 0.891 — 0.01000 0.714 0.2250 0.341
XiX;  — 0.0200 0.984 — 0.03500 0.223 0.6100 0.028
XoX3 2.2200 0.059 0.01750 0.526 — 0.0850 0.711
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Table 16. Response surface model for extracting condition of functional component

from H .marmoreus

Responses  Quadratic polynomial model Vd P—value

Y; = 58.4250 —1.6785X; + 3.4644X, +
Y; 0.917 0.005
3.9993X; — 1.6162X,X; — 3.4877X2X>

Yo =1.81430 — 0.13989X> + 0.09685X> +
g 0.07585X3 — 0.12294X;X; — 0.14946X2X> 0.955 0.001
— 0.07344 X5X5

Y53 = 21.4949 + 0.68564X; + 0.5631.X5 —
Ys 0.918 0.001
0.9648X:X; — 0.6325X2X> + 0.6100X..X5

(2) AF4¥ 314
Table 17 ztzbe] FERaol thah A3 weguE4e] ANOVA H4<
el Zoltt. 1283} 2318k 18] 31 total regression model p value”’} 0.05¢]3t=2 &
Adow w2 ZadAZ e Aoz yeyt a8y Be T5UESY lack of fit
testoll A p value= 0.060, 0.055, 1831 0.460°2.2 e} AA 57 HojxE= Ao =E o}
Ebyth. T RE F<E£WS4o] Cross—product term A p valueZb =4 YEh Y A=
7F e Ao 2 yewt webs Z4zbe Sy tigk 14439 2x43ke] Ys RS

FEehd Qo] B GPe WAL o AndoAr,

l:kl

(3) A F==4
FEFZE(70C), F2 A7), FF8vv7} 7IeAdte] 2 4%E 9% &
Mg SHWaR dusglon] Aze] Sy AAusS APdds T
gk @stago] Sl Aeow 4l FEYdMETE Fetate Hold
a7k Sl AeR Il B-SF3 R FErEs SEUTE AGEIY. e
TEMT dig HH FExddAe Cdd #fe FETE 55.99%, FEHANETT
1.81%, B—=F2E 22.00%2 Hstr}, B3 gaubg-2 A slo] oJsto] bE5 ol 72t

o] =¥l X1=71.57C, X2=11.31 hr, Z218]3 X3=51.582 A=} (Table 18).
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Table 17. Analysis of variance (ANOVA) for response of dependent variables (Y1,Y2,
and Y3)

Resp DF 2) 3

onse Sources D SN MS F—value P-value

Vi Model 9 603.39 67.04 8.60 0.005
Linear 3 420.82 140.27 18.00 0.001
Quadratic 3 142.98 47.66 6.11 0.023
Cross—prod
et 3 39.59 13.20 1.69 0.255
Residual 7 54.57 7.80 - -
Lack of fit 5 53.24 10.65 16.07 0.060
Pure error 2 1.33 0.66 — -
Total 16 657.96 — — —

¥, Model 9 817.14x107°  90.79%x10° 1653  0.001
Linear 3 473.94x107°  157.98x107°  28.77 0.001
Quadratic 3 330.16x107% 110.05X107°  20.04 0.001
Cross—prod 5 5
et 3 13.05%10 4.35%10 0.79 0.536
Residual 7 38.44x107%  5.49x107° — —
Lack of fit 5 37.58x107°  7.52x107° 17.34 0.055
Pure error 2 0.87x107° 0.43%x107° — —
Total 16  855.59x107° — — —
Vs Model 9 3017 335 865  0.005
Linear 3 11.10 3.70 9.55 0.007
Quadratic 3 15.63 5.21 13.45 0.003
Cross—prod
3 3.44 1.15 2.96 0.107

uct
Residual 7 2.71 0.39 - -
Lack of fit 5 2.12 0.42 1.43 0.460
Pure error 2 0.59 0.30 - -
Total 16 32.89 - - -
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Table 18. Optimal conditions of functional component extraction from H.marmoreus

Dependent Independent Critical value Predicted Stationary
variables variables Coded Uncoded value point
V1 X1 —1.564 42.1 55.99
(Extraction X2 1.561 13.4 Maximum
yield) X3 1.682 60
Y2 X1 0 70 1.81
(T ot al
) X2 0 9 Maximum
phenolic
content) X3 0 40
v3 X1 1.641 99.27 22.00
(Beta—glucan X2 1.621 13.82
content) X3 1.640 59.5
X1 0.026 70.46

Average of
V1Y% and V3 X2 1.061 12.15

L e.an X3 1.107 53.16
Multiple X 0.088 71.57
response X2 0.776 11.31
optimization X3 0.974 51.58

(4) 22+ =HH4719] Response surface plots
stue] SYHRGE HAGoR A F F SHHEFLY AHRAE Maple
S o] &3] 3D surface ploteZ YeEFWATLH (Fig. 17)

Fig. 15A= T&5¥a Yl gt 58] dadAS vebd 222 X37}F code
# —1.680l 7 ASFE Yol code value 1.68°] 7SI A% Y19 gho] AXE
Ro@ yepth T3 X127 X27} center pointell 7MAATE #2 Y1ke YERA
oh Y2l Wigh Zhzbe] - SyRlgre] FddAE Figo 3Bol 2 EZE ety BE
EHWETE center pointol]l 7MAEATE 2 Y29 @S UERHATL

Y2ol thak X13 X392 A4 X37F center point2} code value 1.682] A}o]of A
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eIt ey X194 A9 center point®} code value —1.68¢] AloloA] Huje] Y2
| A

e Ul o code value —1.68° 7MAAS 4 tAl HAske S UERHL

tH(Fig 15B—2).

Fig 15C= Y3°l Wiat Z4zhe] & Suseite] ZaaAs vehd Zo= X399 ol
code value 1.68° 7 A4FH =2 #4S Yehdl= o= Yepwom X137 X19 4 ¢
center pointell 7MY ET5 =2 Y3 & HERIAGH

Fig. 17. Response surface plots for optimization of functional component extraction

from H.marmoreus
X1 (extraction temperature, C), X2 (extraction time, hr), and X3(extraction solvent

ratio), Y1 (extraction vyield, %), Y2 (phenolic compounds content, %), and

Y3(beta—glucan content).
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Table 19. Experimental and predicted results of verification under optimized conditions.

Experimental value

Predicted value

Dependent variables

61.21 £ 3.86

57.00

Y:(extraction yield)

1.72 £ 0.03

1.80

Y:(phenolic compounds content)

22.40 £ 0.55

22.00

Ys(beta—glucan content)
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1.0 35
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—o— A&k= 490 nm

AP (2M HaC1) 130

HP (Distilled watet)
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Tube mamber

Fig. 18. Ion exchange chromatography of cut off extracts (MWCO 12,000) derived
from fruiting body of A marmoreus on DEAE—Sephacell column (3 X 45 cm). The

column was eluted with distilled water and 2M—NaCl solution.

1= L o |

Table 20 Ztzte] E3¥H dd{FE 243 Aol SE9F COEE glucose,
galactose, mannose, ribose, fucose, 1#]3l rhamnose® TAFHASH AP NP+=
glucose, galactose, mannose, fucose, rhamnose@® TAEAT. COES FTFAHTG
glucose, galactose, mannose, L&l fucose®] o APS] F7AATE glucose,
galactose®] At} 18]3L NP9 +8 FA IS galactose, mannose, ~LZ] 3L fucose ©]3}
t}. COE9 glucose &&o] 71 #=3kom™ galactosed k2 NP Zlo] 713 =kt
%3k fucose®] -5 COESH NP9 A9 2+2F 9.61%9F 10.58% = %% o1t SESH APe] A
G 2%m|vto w2 ke FhEES yEhi Tt
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Table 20. Monosaccharides composition of extracts and each fraction of from

H marmoreus extracts

Contents of monosaccharides (%)

Monosaccharides SE COE AP NP
Glucose 4.30£1.96* 25.90+3.68* 16.50£1.30°  3.2540.22¢
Galactose 1.43+£0.91" 24.31+5.64° 10.194£0.29"  29.46+0.85"
Mannose 3.33+0.79" 10.56+1.76°  4.9940.27°  13.09+0.47"
Ribose 0.13+0.06"  0.31+0.04° — —
Fucose 0.15+0.06"  9.61+1.06"  3.24+0.13°  10.58+0.47°
Rhamnose 0.0240.03"  1.85%0.62°  1.1140.06°  1.2440.03°

il
i
Py F
of
it
AC)
i—ls
g
o
ot
ofl
I
AC)
k]
(e
1%
i)
_?(_'4
mlo

2 Table 21 YeERHST. o
8o nsle] COES B-FF3 g0l 22.200% 7}5} o Ao L]»E]-}\Av‘uj NP
& ﬁgi vebg Tk WAl Eolole B2 7 AT

i 5 2000, Wasser 2002). SE¢] &FZg|#=
g Hlf‘»‘M P w2 S U FEEes g
S WA Aow BuHI 9}4 welx] SEE e 2E

=
stel e P AAE e A0R ArsolAr FEE Belsl dojds® F3

it

_

ru1+l

galEdge] it Zom Urtwth olx dAustdEEe] EAFe] 12Dakth #of
FARANA AA HAS AR AfRH A
COES} NP<

g
26.92%% & 90 ]'5‘}01 7+ = ‘/}E}‘/Lﬂr ARkA o7 i go] Ag
7h o addor AYd 245 Uelle sew delA lo] COEZF e &9
545 el Aow Atz Eojzlth Choi ¢ Bl op7fg|F2 H
g g AEY v et “9] TFS ek s Blon, ASPOw
2> A2 olxazvntEadd F3E21 DEAE Sephacell resin®] &%
A S R FEA7]7] W] AeR /‘37—| F}H(Choi 2000)
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Table 21. B—Glucan, phenolic compound, protein, sugar contents of each fraction from

H. marmoreus extracts.

Each Content (%)

Fraction Beta—glucan

Phenolic

Sugar Protein
compound

SE 2086 + 0.67 " 1.94 + 0.01 * 47.73 + 1.17 " 1574 + 1.09 ©
COE 2220 + 0.15% 1.77 + 0.01 > 57.05 + 2.05 * 26.92 + 0.43 *
AP 2044 + 0.20° 1.13 + 0.01 ¢ 40.44 + 0.82 © 12.55 + 0.77 ¢

NP 16.60 + 0.52 ¢ 0.49 + 0.01 ¢ 57.49 + 2,58 * 1847 + 156"

v, A8 H 54
(1) DPPH &dZ 4~A a3}
Eo] A FEE B izl gE Yol ARE Fig. 199 e

t}.
e o] w7t SRS dAbgoleol Srbehe A% UEhllY. SEVF vE
B30 vlste] 714 ¥ AT a3E JeEidn

30 mg/mLe ¥xo|x SE, COE, AP, 1¥]a NP¢ DPPH #uzd AAzI}7t 247
66.2%, 39.0%, 16.8% 18]l 21.8%= YEFRTE 40—60 mg/mLe] &%xolA SE, COE, AP
9} NP 9] "AA}3ol5o] 7247} 79.1-79.6%, 46.1-56.1%, ~12]iL 25.3-36.1%= A| 7}A] 7
o] AR avE YERAT Add A Ao ostd dul Ay gAY &

ek wAE wE e SRAYFS Fo FAFEAE et ow AFHgon
Choi%5(2005)8] AT Aol olatd % Eelv|idael Foldss DPPH #tlg 27
$7) F7behe Aew vehdth weld SEel we wuld gu & Zedudde

DPPH 2t] 2 2AF o 98e e Aow Ardt,
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—a— CFE
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i
o 40 L
=
=
&
w20 F
L]
75!

|:| L

0 10 20 30 40 50 il 70

Concentration of sample (mgfmL)
Fig. 19. Scavenging activities (%) on DPPH radicals of each fraction from

H.marmoreus

(2) ACE A&~
FsolmAle] BaW ACE AdTAL Fig. 200] LERRL =

7F S7F daE AE@de] AAE Aowm yEeth SPY ACE A& o] 94.76% %
7V A YEbs e NP (77.73%), COE (60.26%) —12]al SE (47.16%) o2 Ve
t}. APS} COEQ A% 15 mg/mlLe ¥E714 &y Z718 B 1 o] x4
= ¢hvkek SIS JWEhdYh SES A T ‘;\}% ACE Aalgd& HEHAH

Lee 5(2004)& A3 23 AZA=4o] AAR FFo] MY A F5FE] ACE A
AE THAQ Aow Husgith mEa &2 ?HOM ARAE Dol AAA e
SEZ} 7} vk ACE Aslads el 3oz Als = oz,

o =
= 8o v&=
_]
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Fig. 20 ACE inhibitory activities of each fraction from H.marmoreus

(3) a—amylase, glucosidase #3f ZA]

g EoA FEE9 FEE] wEo Wl 9§ a—amylase?} glucosidase A
&S Fig. 213 229] YEFHAT. 30 mg/mLe sEol4 COES a—amylase #3]&
AL 68.20%= HE g Hlsty 7 =A YERwor AP NP2l a—amylase # 3]
2de] 45 27.98%%F 33.09% = & 245 YERHAT. SE€F COE€] 4% 25mg/mL
o FE/kA enbgk SUFE Bl § I o] wkollA 543 AsEdS UEde A
o % eyt

Fig. 82 a—glucosidase Aai& & Yl Zox BE #9o] vt S7MdFS A
A o] AXE Aoz el COEE 2.5mg/mLe ‘sXolA]l a—amylase #3]&A4] o]
76.13% % 7H¢ A YEben SE9 COEE 67.76%%F 76.12% = AP9} NP2 23.48% %}
30.33%X.th EA et Kim §(2005)& op7be]famAle] B—a273t7 S
e Fd=adts dele Aoz Bty 3k sH e ZHlEsgEs «
—amylase®} glucosidase?] Ao F&FS F= Aoz HIETE wEka] COE©]

=8 3-FF Y FZYH s3] a—amylase®} glucosidase Ao AFS F+ULS

0
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Fig. 21. a—amylase inhibitory activities of each fraction from H.marmoreus
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Fig. 22. a—glucosidase inhibitory activities of each fraction from H.marmoreus

(4) ME5E
Table 228 &4o]H

23 SW480°] tid g aats =
COE+ 0.5mg/mLe] FXolA 7kt A5 HepG2oll 82.45%
= YA Wasser(2002) = H
A= Ao Bastglon ol A ES EAT
skl 9lo] theFek 71zt ﬂ%‘iﬂr%— UepdTh AL Haskglvh gk a1t Ape
o] Hi— Ao RAERY 52 FSaRE YEpAT El"é}/i‘ﬂr COEE =2 B—=F
Fo dd s ‘%E}lﬂﬁ’iguﬂ T3 AEAEH] %
E=Adans el 3o AlgEo Xt
AFAEFQ AGS othdt NP, SE, COE Z1@]a AP A¥E5Aay
7, 1831 31.88% % YERGTE G AMETQ SW4800l thet MESAH aT=
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Chun 5(2001)2 o] F2mA AFEwel Mg 49 A5 g8 24
MM FL7F SIFEel wE HAE ST SUFETaL
FrAFSHITE. whRl, A S SW4S0oIA = 2 £33 A
MM E BT 20%1 o] MEZEAAAEAE e &%
A= AZSAAAZN §ls AR A7,

L T
2

Table 22. Cytotoxicity of each fraction from H .marmoreus extracts for human cancer

cells.

Cell Concentration of extracts (mg/mL)

] Fractions

lines 0.05 0.1 0.5
SE 3.89 + 9.94 ° 551 £ 11.83° 52,07 + 5.01°

AGS COE 17.23 £ 11.60 * 23.99 + 8.01 * 54.23 + 4.79 "
AP 4.04 £ 3.94 ° 11.48 £ 999 %  31.88 + 6.17 ¢
NP 1954 + 26.97 * 2592 + 8.05 %  73.97 + 8.29 ?
SE 059 + 7.39 % 1457 + 14.78 ¢ 2151 + 10.77 ©
COE 48.19 + 11.82 *  77.42 + 5.88 * 8245 + 574 °

HepG2 X X .
AP 1.31 + 8.31 30.40 + 10.17 49.71 + 6.05
NP 587 + 4.44° 26,10 + 12.48 ™  43.73 + 6.58 "
SE 034 + 434 % — 276+ 301" 310+ 469"
COE 244 + 525 ° 3.67 £ 6.70 ® 1855 + 4.47 2

SW480
AP 274 + 2.16 ° 9.41 + 8.34 ° 15.16 + 5.74 *
NP 2.07 + 2.96 ° 5.14 + 4.75 ° 461 + 5.82 °

(5) au|vk g3

Fig. 23A+ 3T3-L1 A3l Z}7te] L8 =o] A d nx &= a3E ¢o}

B7] 98] 3T3-L1 AlE] MDI A& 3 % FdAnd& ol &3t SAHT Apxlott
Positive control MDI ##] % MDI cocktail® B]%3t Zlo]™ negative control< MDI
el ¥ 10% calf serume] 23%¥ DMEM WA E o]&3slo] wdst Aol Alm A
= A& 0.05mg/mL %2 DMEM A& o]&3slt). COES] 7-$- negative control¥}
HI2et Al A9 g9k A717F positive controld} e & Eel Hlgto] A2 RS &
S} NP9 A9 AWl 714 =717} positive control? frAFE 2 o= LERRE
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Fig 23BE 3T3-L1 AI¥XE MDI A& ¥ AWE3sE f%

o]-g-3te] AMAIZ - isopropanole ©]-§38te] EAAIZ]L & 510nmel| A ‘G%E%— 4
Ao 2 NP, AP, SE, 12|31 COE7} Z+2} 1.33, 0.76, 0.69, 12]aL 0.41% tEFSth NP
positive control®] 1.413} BH]Z=38}7) 7}%L E2 FEE s UERo] AT 2
7F A Ao UEtskom COES 49 7HE W 3% @S dehdo] AT Aol
a7t e Ao w Ve w}EW slEolmA FEE] $¥E F COEZl dvvta
H7E pE maAd Ao w AbRE oIt

o

A7l 2 Oil=red—0 A<

_lé
9,
o

rok

i
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0.0, ot destrained Cil Bed O at 510nm

Positive T  3E COE AP NP HegativeC
Each fractions
Fig. 23. The cells were continuously cultured for 7 days after inducement with MDI
(A). Oil red O in the stained cell was eluted with isopropanol, and the O.D. of the
elution was detected by spectrophotometry at 510 nm (B).
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=
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€9 HF2A3 Ve AT
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By

55.59

a —glucosidase
inhibitor
54.96

39.40

42.66

inhibitor
(%, 25mg/mL) (%, 2.5mg/mL)

a —amylase

Yeb o, a—glucosidase®] oA & 3}=
Jel 54 W3t

=

olox

Scavenging
activities
(%)
22.25
23.08

54

27} 5o

=N
Phenolic
compound
(ug/mL)
347.6
332.2

Al

=

(3]
Rl e FEE g

—-70TC
-20T

Froze at

Froze at

o] a—amylase?]
Table 23. Total phenolic compound contents and iz vifro physiological activities of

different freezing method from H. marmoreus extracts.

=

I

o] A5 Table 249 2

=5

-

7F H

9l a—amylase?} a—glucosidase

AA a3 gr] FAAZAA 217t 48.04%, 70.37% = +H-1%9] 46.13%, 69.23% K.t} =

A e

N
el
T
Ho

%

7} 82.24% =
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Table 24. Total phenolic compound contents and and iz vitro physiological activities

of different drying method from H. marmoreus extracts.

Phenolic Scavenging a —amylase a —glucosidase
compound activities inhibitor inhibitor
(%) (%) (%, 25mg/mL) (%, 2.5mg/mL)
Lyophilizati
1.7 84.65 48.04 70.37
on
Spray dry 1.5 82.24 46.13 69.28

4, FEoHA FE2E FEEY(in vivo)dA e A A
7}, gk a3

(1) /\1641H§ ol HL%
A = 0ol Al (5S4

] =)

H T =
THAGOIA TAste] 35CAA 2447 A% F B2 WE F —20CoIA AG3EA
3

(thABAR : dlFolsh MAFo] At 212k AF<] 0.05%, 0.1% FEZ A F
FE2 $HNAN 2mLy FTREelSGom, Aol 7Rl (AIN-93)0] Fa2v)
=

S HIESE A Z2sEF A, &899 A &3] (ad bilitum) 3 tH(Table 25).

(&) AdEE : A3 35FHE Sprague—DawleyAd 3HZE FAst] AFo] 100g7
S o dHHoR AYdd 12vkgH v ste] 57t AFSSEITh AFS A Y x
2% 18+2C, =" 7| (light/dark cycle) 12A17F, H% 60%, =3} 2 o]li= A7 9]

(mh) AEF3 2 EAH D APEFREGF) ¥ AE 1243 AN F ethyl

=
cther= PHAF F BRojEdoz ey A AAsHA AAR L 3000rpme] A



104%7F 94 EEsle g8 s o —20CoA Wsnd & BAsedh, 8]
=48 A& (whole blood)S EDTAZS H7Fetoith. A7 AAFste] AAAEFE AHS
ARA R B7E AAGI FHSE SAHSA. MBS 23 2715 3540 3Y9T A

(vh) dAAsterx] B4 0 dHJAA(TC, TG, HDL, LDL)$ %< enzyme kit® B4
AeFstgda, 77152 (SGOT, SGPT, r—GT)x IFCCWH o=, BUNLS Urease with
GLDH®HH © & (ADVIA 1650), creatininesX=+= Jaffe reaction® = A3} tH(auto—

analyzer).

(Ah) AZHAIZE - AP EES 18A17F AAA & AE 50%, carmine red(Sigma
Chemical Co., USA) 0.5%E &3 Ao]5 10g HI3 E‘r—% ol o} wA 3 5 A3
o2 o AZte] T3ttt dAAtre] AS S WO F marker’t Hx 2 HE

=¥k Ak AlAsisinh

(o}) BAIAY  RE AdA3:= SASETZ 13 (Version 8.01, SAS Institute Inc.,
USA)E o] &3l 72+ 4 g AAEsESltE 7 Aatzke] Aol
one way ANOVAZE A}&3ste] H] a3} 3L, Duncan's multiple range test® 5% <ol A
o435 A3k

n (
M
1o
o,
4
K
=
N
rﬂ

Table 25. Experimental design

((jrzoilg) Initi(agl) wt. Treatment
A 387.2+19.5 7.5% dfEolHA F=E(2mL)
B 388.5+17.4 15.0% &l Al F== (2mL)
C 387.9+16.6 =& (2mL)
D 384.1+17.6 7.5% RPZ7FEHA =& (2ml)
E 384.6+16.8 15.0% w7raHAl == (2mL)
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Table 26. Composition of the basal experimental diet

Ingredient Contents(%)

Casein(feed grade CP 85%) 20
Corn starch 15
Sucrose 45
Cellulose(fiber) 5
Tallow 5
Safflower oil 5
DL—methionine 0.3
AIN—vitamin mixture® 1.0
AIN—mineral mixture? 3.5
Choline bitartrate 0.2

Total 100

Y Contained per kg mixture; Thiamin*HCl 600mg, Riboflavin 600mg,

Pyridoxine « HCl 700mg, Nicotinic acid 3g, Vit. A 400,000IU(Retinyl acetate), Vit
E(dL—a—Tocopheryl acetate) 5,000 IU, Vit. D3 2.5mg, Vit. K 5.0mg and sucrose.
?) Contained per kg mixture ; CaHPO4 500g, NaCl 74g, K3C607 «H20 220g,
K2S04 52g, MgO 24g, 48 Mn 3.5g,17% Fe 6.0g, 70% Zn 1.6g, 53% Cu 0.3g, KIO3
0.01g, CrK(S04)2-12H20 0.55g and sucrose.

384.1~388.5g W92 zto]7} It HFFTH A2 485.9~498.1g HAZ Foxk+= §l

Ao dFoMAFZE Avol 7S AAa, g2 (C)o] 7 =k A7zt

SAFE 3.24~357g H

E)ell Hlsl] dgEo] tha Wkom, A37| 5 H Aol gdFHF 23.21~23.87¢g
[e3]

]
2ol g&S 0.18~0.23% Ad 7o xpo]7} 13T},
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Table 27. Effect of Hae—song—i1 mushroom and Lyophyllum ulmarium extracts on

weight gain and food efficiency ratio in rats

Initial wt. Final wt. Gain wt. Diet intake

Groups (2) (2) (g/day) (g/day) FER"
A 387.24£19.5™  485.9430.1" 3.24#+0.61"™ 23.21+1.09™ 0.21+0.07™
B 388.5+17.4 489.1+29.3 3.29%£0.74 22.56+1.53 0.22£0.05
C 387.9+16.6 493.6+28.1 3.37+0.54 23.77£1.14 0.22£0.07
D 384.1+17.6 488.9+31.8 3.44%0.85 23.87+1.11 0.23£0.09

E 384.6%+16.8 498.1£29. .04 23.30%1.38 0.18%£0.05

1 0
*AL 7.5% dEo)HA FEFE B 156% dAEoHA FEE C S&F(HET)
D: 7.5% RHHHHAl FFE  E: 15% WA FE5E
Values are meanstSD(n=12).
ns not significant

1) Food efficiency

(b g4 AstebA

slEomA Y WM AFEZES AF A 573 AFFAYS o T F
A A m A= G Table 28—13% 2o} ddsrs S AFEET(A, B)O]
Zkzb 110.9, 111.7mg/dLE FAA &2 S, "7ty Al FEE Exo] 121.0 mg/dL=
7 SlEoIMAFEET(A, B)o] 27+ 97.71,

P =3t (p<0.05). TFeAHE(TC) w5+
107.8mg/dL, W7 A F=EE(D, E)o] Z+zt 86.14, 90.86mg/dLE E A4 21 x}o]7} 3l
AH(p<0.05). SAHAAY(TG) FEE AT(97.50mg/dL), D+(85.67 mg/dL), E+
(81.50mg/dL), Ci*(72.33mg/dL), Bx+(62.83mg/dL)¢] <o & 7248t (p<0.05). LY

gl ZY2HE(HDL) s 2 wWIEHAFEEE  Ev(15.43mg/dL)e] v AT

=
oAl WHEHAREEC] EF

-2 Table 28—29} 7},
Creatinine® BUN¥ %=+ 2+2} 0.57—-0.61, 16.27—17.80mg/dL B¢ & EA4 421 2}o]7} ¢l
Atk ALPEA S AT 27(C)o] Z+2F 302.3, 309.41U/LE 7H s£9kar, w7l Al 3=
=&3% Evol  206.0IUL= 7P WAt (p<0.05). s AF  SGOTZ
111.1-150.0IU/L= FAA ] ztol= fIlaL, &l FE& =
o] FAJo] ykgktl SGPTEA S Cito] 51.80IU//LE 7Hd =gtom, AW, Dt % Eto]
747} 45.80, 43.60, 45.60IU/LE SA4 o2 9kth(p<0.05).
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Table 28—1. Effect of Haesongi mushroom and LZyophyllum ulmarium extracts on

blood glucose and lipids levels in rats

(unit: mg/dL)

Group* Glucose TCY TG HDLY LDLY
A 110.947.2" 97.71+14.61* 97.50+12.39* 18.86+2.47° 10.57+2.13™
B 111.74£8.5" 107.8+14.28" 62.83+£10.70° 19.43+2.50* 12.14%2.29
C 114.444.7"  92.7148.01" 72.33+7.76" 18.29+1.83° 10.71%1.75
D 117.744.2"  86.14+5.89" 85.67+8.28" 19.71£2.12°  9.43£0.90
E 121.0£3.8"  90.86+16.10" 81.50+7.50™ 15.43+£2.50° 10.00+2.88

Al 7.5% 3EoIHA FE2F B 15% dFEoHA FE2E C 87 WED)
D: 7.5% ®AEHA FE5E E 156% wheHA FE2E
Values are means£SD(n=12).
D= T(C(total cholesterol), TG (triglycealdehyde),
HDL (high—density lipoprotein cholesterol), LDL(low—density lipoprotein cholesterol)
Values within column with same superscript are not significantly different by Duncan’s
multiple range test at a=0.05.
ns not significant.

Table 28—2. Effect of Haesongi mushroom and Zyophyllum ulmarium extracts on

creatinine, BUN, ALP and hepatic function values in rats

Groups  Creatinine  BUN" ALP? SGOT? SGPT"
(mg/dL) (mg/dL) (IU/L) (IU/L) (IU/L)

A 0.57£0.07™ 17.44+2.06™ 302.3194.98" 133.1+26.96™ 45.80+3.49"

B 0.61%£0.03 17.80+1.14 271.3+45.69” 150.0+£68.98 47.40+4.22%

C 0.61£0.03 17.43%£1.55 309.4£89.72° 124.4%£26.70 51.80%3.12°

D 0.59%£0.03 16.56£1.30 277.3+66.83% 119.0+£16.42 43.60%2.06"

E 57£0.07 16.27+1.56 206.0£70.45" 111.1£13.15 45.60+3.61"

0.
#Al 7.5% #EOIMA FEE B 15% dFolWA F2E C &7 (H=T)
D: 7.5% ®7tEMA FEE B 156% 97 A
Values are means*SD(n=12).
ALP(alkaline phosphate), SGOT(serum glutamic oxaloactic transaminase)
SGPT(serum glutamic pyruvic transaminase)
Values within column with same superscript are not significantly different by Duncan®s multiple
range test at a=0.05.

ns not significant.
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Y T(RBC) ¥ 8.59—-8.92x106/mi = 2}o] 7} ¢lglar, M- (WBC) &= 3

WA FEE5 A7 Bato]l 247 16.29, 10.39 x103/mE Y= EA 2 o2 714 AL}

SATHp<0.05). 2% 1037.8-1572.2 x103/m™ 91 2 FA A1 Apo]= qI%laL, dlEe]

WA FEES AT Bol 2h2t 718 =AY wkth Hematerit®] &= 44.03-45.00%4 ]

=, M4 (hemoglobin) &2 16.09-16.74g/dLH A = 2] %] ZFol7} gl= A= e
W TH(Table 28—3).

o

Table 28—3. Effect of Haesongi mushroom and Zyophyllum ulmarium extracts on

complete blood count(CBC) in rats

RBCY WBC? Platelet Hematcrit Hemoglobin
Group* 6 3 3 3 3 3
(X10°/mm®)  (X10°/mm°®) (X10°/mm”) (%) (g/dL)

A 8.92+0.40™ 16.29%5.14* 1572.24+85.74™ 44,73+1.89"™ 16.74+1.03"™
B 8.68%0.42 10.39+2.90" 1037.8460.74 44.94+1.96 16.26£0.70
C 9.07£0.52 13.61+2.01® 1165.8+90.51 45.00+1.14 16.40+0.31
D 8.88+0.51 14.16+1.50® 1140.8+67.07 44.90+1.43 16.73+£0.61
E 8.59+0.26 13.99+3.27™ 1125.8+111.27 44.03+1.42 16.09+0.33

*Al 7.5% dEoIMA FEE B 15% dlFolMA FEE C 85 dIET)
D: 7.5% RHHHHAl FEE  E: 15% WA FE55

Values are means=SD(n=12).

Values within column with same superscript are not significantly different by Duncan's multiple
range test at a=0.05.

ns not significant.

1),2) RBC(red blood cell), WBC(white blood cell)

(th) A715-A ek AALZ

jEolm e WY AFEEE AFANA 573 ArFAdS W A7
HOWAA el vA= GFE Table 299 Zh. Al 100g9 FA= &4k A7)
T 7+ 4.43-4.55g, U1 0.18-0.20g, A1 0.32-0.34g, 84 0.31-0.33g2 2 9w 3ko]

EAARL Aol gk A, WA AAGAARH=(EFP) FAE tHx(C)ol
A WA FEET Boh SAA SR w%al, 53] B
.05). AGAHH(RFP)- 0.98—1.16g B =2 A&7k
HAFEE B g2 (C)e] 7Hg SAY =3ttt
7P EokaL, sl MAlFEE Ba(0.72g)0] Mg o
= | dizatel] Bla] wgton, oAl
%

! Z}Ol AL, sl

S
A
A5 A = tﬂiif(o.%g)o
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Table 29. Effect of Hae—song—i1 mushroom and Lyophyllum ulmarium extracts on
organ weights and visceral fat in rats

(unit: g/100g bw)

Organ wt. Visceral fat
Group* ) )
Liver  Spleen Kidney Testis EFPY  RFP?Y  Abdo”
A 455+  0.19+ 032+  0.32+ 0.79+  1.09+  0.90+
0.18™  0.02"™  0.02™  0.02™  0.11®®  0.23" 0.15°
B 464+  0.20&  0.32+  0.33+ 0.64+  0.98+ 0.72+
0.34 0.02 0.02 0.03 0.11° 0.19 0.10°
c 443+  0.18+ 033+ 0.31+ 088+ 1.16%  0.944+
0.25 0.02 0.02 0.03 0.17% 0.44 0.12°
D 451+  0.19+  0.34+ 0.32+ 0.65t 1.08+  0.82+
0.20 0.02 0.03 0.03 0.08" 0.19 0.12%
. 444+  0.18+ 034+  0.32+ 0.76+ 1.14+  0.82+
0.33 0.02 0.01 0.01 0.12% 0.20 0.15%

Values are means*SD(n=12).

Values within column with same superscript are not significantly different by Duncan’s multiple
range test at a=0.05. ns not significant.

1) ,2) ,3) EFP(epididymal fat pad) RFP(perirenal fat pad) Abdo(abdominal fat pad)
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Table 30. Effect of Hae—song—1 mushroom and Lyophyllum ulmarium extracts on

fecal amount and transit time in rat

Group* Diet intake Fecal amount Transit time
(g/day) (g, fresh) (hr)
A 25.40+£1.85™ 5.79£0.72™ 31.90+0.47™
B 23.29%+1.73 4.69%0.59 32.30x0.71
C 26.62x1.58 5.244+0.29 34.67+0.47
D 26.16+2.82 4.941+0.66 34.56+0.49

E 25.33+£3.50 4.96x0.71 34.50£0.50
*Al 7.5% AFo|HA FEE B 15% dFoHA FE2E C 2&5FHE2D)
D: 7.5% ®7FEHA FEE E: 15% WEHA 255
Values are means=SD(n=12).
ns not significant.

slFolmAle] guwt aE ERlety] flate] A A ol & Holg v dFol
WA RN FE2ES 55 w9t AR A AU AFES slsel
NFZE5T(A, B)ol WEHAFZET(D, E)ell H&)] tha Wk ddsms sy
NFZET(A, B)o] BAHcR voty, FZH2HE(TC) w5 WHEHAFEET
(D, E)ol frolabA St (p<0.05). SAAE(TG) 5%+ Baro] 7 wdrh. 1 =
W 2~EE(HDL) 5 5% B ¥ Dol #ta, AdEAgN e ~eE(LDL)s%=E B
o] Egkou Aol= g3t % creatinine® BUNEREE zol7t ¢l9lth. ALPEA S
B e A2 EE S BEato] WYtH(p<0.05). SGOTZA 2 ztol& It dHgt A=
FT(WBCO)E A&star AAwzt zpol= At AT 100gT FAR kg 7] 5-A=

ATl EAAA AFel7E gldvk WA AFAAY A E(EFP) FA= BE
Do) feletAl Hkth(p<0.05). AVFAF(RFP)2 AATIE ZFoli= |l
Az (0.94g) 0] 7HE w9k, sjEelMAlFE = B (0.72g)°] 7Hd Bhokth(p<0.05).
i EA%

Az A 23 AdT
R e B R Bt sl R I SR 2 B o= s g2 el
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U, 3Fxay

(1) AdA=
7h) A & @ dFo] MALS (F)FFad oz AlFY

SuA oA FhsFe] 35TCo A 2447 AFE & EEg vt
Ao AbgakgITh BAo) ALgE Ak Sigmartel A ekl ALg-akglT)

.,d
Rl
rEl
N
)
o
X
=
©,
ofy
©
rlo

(W) sfiFolef Mol F55& @ A=l 519 &5 7Fste] 71.5C oA 11.5A1 35
b FEF F sAAE F EEsiete] —20CA BastHA AER ARESSI

(th) AN E @ &fFole MAdLo] ANEE 242t 27 AF9 0.05%, 0.1% 5=
Fojslglon, Ad2o]= 7] H A0l (AIN-93)c] =
9} 7 A-3o](ad bilitum)sFg th(Table 31).

(&) A2xo] @ B AL semi—purified diet(AIN—diet, 1977)Z 7]¥-2] o] (basal

z N FEE5S Jrtete & FoT(A),
ajFolmAl F=E w57t 75%?(13) 15%%1((:) A FEE 7.5%7(D), 15%
(E)E A5l sto] . 712u A9 242 Table 299 ).

Table 31. Experimental design

((r}lrzoluf) Treatment
A water
B oAl 7.5%
C alEolm A 15%
D 7P 7.5%
E WAl 15%
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Table 32. Composition of the basal experimental diet

Ingredient Contents(%o)

Casein(feed grade CP 85%) 20
Com starch 15
Sucrose 45
Cellulose(fiber) 5
Tallow 5
Safflower oil 5
DL-methionine 0.3
AIN-vitamin mixture" 1.0
AIN-mineral mixture” 3.5
Choline bitartrate 0.2

Total 100

V" Contained per kg mixture; Thiamin*HCl 600mg, Riboflavin 600mg, Pyridoxine*HCl 700mg,

Nicotinicacid 3g, Vit. A 400,000IU(Retinyl acetate), Vit. E(dL-a-Tocopheryl acetate) 5,000IU, Vit. Dj;
2.5mg,Vit. K 5.0mg and sucrose.

" Contained per kg mixture ; CaHPO4 500g, NaCl 74g, KiCsO;*H,O 220g, K,SO; 52g, MgO 24g,
48% Mn3.5g, 17% Fe 6.0g, 70% Zn1.6g, 53% Cu 0.3g, KIOs; 0.01g, CrK(SO4),*12H,O 0.55g and
sucrose.

(&) AHEE : Sprague—Dawley Al &7 IHE FA5te] AFo] 300gH = HA
S o dIHoR HEatd 109y 6702 HjX|ste] 55 FF AFSSESITE AFSA x
HA2 12A1F 7|2 FAHES sglor 3 Alae AlsshA &

skt A9Vt 5 Aol A= ATt 5 184 SAsH

d

u|

HdAFo] 300g &= AFHE AP 16vk2] 6 %]
g I 50mge] %= 0.1M Citrate buffer(pH 4.0)] =

(1) ANEFH W Y A9 T 99 42 Accu—check 7|EE AREato
SAsth APFR § APTES 1243 AN F ethyl ether® vHF st Hdi&
° S 3,000rpmol| Al 1027 YAltelste]l ¥4

Hasilinh, dNstx548 8 (whole blood)
< EDTAE H7betlvh. €9 AF 5 Z7IE AFste] AYAds= Ax §F oA =
=715 AASEL THS SASFA T glucose, TC(total cholesterol), TG (triglyceride),
HDL (high—density lipoprotein cholesterol), LDL(low— density lipoprotein cholesterol) 2]

FEE enzyme kit® WAAZFSAT. 7] 5 X (SGOT(serum  glutamic  oxaloacetic
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transaminase), SGPT(serum glutamic pyruvic transaminase))+= I[FCCY o=
BUN(blood urea—nitrogen)< creatinines =+ Jaffe reaction® & #2413t} g N8k

5}
(Complete blood count, CBC)& EMA}&swA 7|2 5433}

(A EAAE @ RE A3dA43= SASTE 13 (Version 8.01, SAS Institute Inc.,
USA)E o]&sle] 7zt A3 dAfy ZF=HAE ALYz Adre] Aol

one way ANOVAE A}E-3}e] H]nl3d} 3L, Duncan's multiple range test® 5% oA

e AR

YA FZET(D, E)OH H| 3
6
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Table 33. Effects of mushroom extract on weight gain and food efficiency ratio in

rats
Group Inltl(agl) wt. Fm(a;)Wt ngdijl)n Dl(e;/ézz,ike FERY
A 322.26%17.46™ 326.19460.02" 0.44+9.28™  46.70+4.42®  0.02+0.21"
B 323.00£15.59 345.77+68.72 7.65+11.23  44.38%5.33"  0.20%0.26™
C 319.75+£12.92 345.594£59.80 9.224£10.51 47.46£4.63* 0.07£0.25%
D 322.21%£14.29 350.32439.84 4.93+4.93  51.6444.14° 0.11£0.10™
E 322.7249.86 348.38+42.35 4.30+18.16 44.50+4.68"  0.25+0.13°

*Values are means*SD(n=10).

*Values within column with same superscript are not significantly different by Duncan's

multiple range test at p<0.05.
ns . e

not significant.
Y Food efficiency ratio.

(H Z715A

Aol WM AFEES AFNA 553 A FFAIIS W A7 FA
of M= FTFS Table 347 Zvh AT 100gd FA=E %&a A7 5FA=
4.09—4.30g, ¥ 0.18—0.19g, 217 0.56—0.58g, A2 0.47—0.50g20.2 A7k EA A

2Fol= Al

Table 34. Effect of Hae—song—i mushroom and Lyophylium ulmarium extracts on

organ weights and visceral fat in rats

(unit: g/100g bw)

Liver Spleen Kidney Testis
A 4.21+1.12™ 0.58+0.16™ 0.18+0.05™ 0.50+0.14™
B 4.20%£1.18 0.58%0.17 0.19£0.06 0.48%+0.15
C 4.30%+1.19 0.58+0.16 0.18+0.05 0.47£0.14
D 4.09+1.21 0.58+0.17 0.18+0.05 0.47£0.14
E 4.13%£1.12 0.56x0.15 0.18x0.05 0.48+0.12
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slEolWA T HEHAFEES AANA 573 AFFAYS o T
A A vA= FEFE Table 353 ot AAIR§ s 321~340 mg/dLE FA14
: 5 ] 552.11 mg/dL= 7bd =%

i, Rt A FEE B b skt (p<0.05).
FTFU=HE(TC) 5w dE2(A)°] 90.70mg/dLE 7HE H3ka, siFoHAFE=7
(B, C)o] z+2} 76.20, 87.50mg/dL, "HFHHAFE=30(D, E)o] 77} 68.89, 84.56mg/dL=
SAA Aol7t A ow, mEwAFEE DrdlA 7 Btk (p<0.05). TR
(TG) &%+ 119.67~203.60 mg/dL= FA4 <l ZFol= IATH(p<0.05). Fatty acid= o
Zatell Al 676mg/dLE EAIA R A YElgon, sfEoMAFEET(B, CO)F Wty
A FEE B2 466.22mg/dLE &

M
9,
w
)
=
ﬂ
o0
8

LS
a
-
it
N
S
o

fl

3, PANs = AT (RBC)E 8.52-8.94x106/m'= xFo] 7} I1ar, W& - (WBC) A
8.06,~ 9.63 x103/mMA Y2 EAH R o7} UATHp<0.05). 4TS 801.0—888.0
x103/mA 1= A A 2Fol= AL, WEHHAFEES DI Extol 242 M
AV Wtttk HemateritX=  44.47-48.69% W9Z, dA 24 (hemoglobin)gH#E-e
15.13-16.63g/dLR#1 = 2 4<l zto]7t gle Aoz ekt (Table 36).

=z =

Table 35. Effect of Hae—song—i1 mushroom and Lyophyllum ulmarium extracts on
blood glucose and lipids levels in rats

(unit: mg/dL)

Initial glucose Final glucose Fatty acid Triglyceride HDL TC

A 340.20+51.28™ 419.50+127.29™ 676.10+157.90% 177.70+81.19™ 35.60+8.38"™ 90.70+14.10°
B 328.40+52.65 387.80+169.97*" 582.104+230.78" 201.00+109.10 27.40+9.88 76.20+24.53"
C  325.80+56.04 407.80+172.18" 611.404207.86™ 203.60+135.98 33.90+6.74 87.50+10.69”
D 332.20%41.39 513.00%78.57% 552.11+123.30™ 140.00£74.52 27.78+6.61 68.89+15.49"

E 321.00+62.38 321.78+130.60" 466.224+124.10° 119.67+54.77 33.11+9.20 84.56+19.80"
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Effect of Hae—song—1 mushroom and Lyophyllum ulmarium extracts on

Table 36.

complete blood count(CBC) in rats

WBC HCT HB Platelet

RBC

9.63+1.62™ 45,59+2.33" 15.74+£0.91™  888.0%£333.5™

8.52+0.54™

A

8.91+2.15 44.47+5.90 15.13%£2.04 809.4£217.8

8.27%+0.86

B

8.74%+2.03 46.86%+5.15 16.03£1.85 801.0£213.4

8.75+1.02

8.06%+2.98 47.09+4.83 16.06£1.62 723.7£109.2

8.69+0.85

9.34%+1.93 48.69+2.49 16.63+0.82 804.91+187.6

8.94+0.52

E

(3) sof 50 A&

o

of
i

ool

O
4

= Ev (321 mg/dL)oA SAIF o2 WEkth(p<0.05). 44X &3} HDLS A

Foli= @l3lem, Fatty acide= W7HEBA F&= ExtolA 7HE w3k

, 2T (AN 7 =

al

ZFol7 ATt

melA olae] Az B 4ol

3 AatE YERR AT

&
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5. oA 2% FEEU(in vivo)ol A9 BB HA
7h dEolH A Bael A

(1) AGAz 2

Y
<
b A 5 sEeHAE (F)sFAY e Algntol 35Tl 24413 Hx
o

it

FoRWE WE F -20CoA Agete] Aol AgsArh el BAel AgH Ao}
& Sigmartell Al Fdske] AL8-81 T}

(ch) @4l : APHol 7| B4l (AIN-93) A7) B (lard) 7% % Tl 2 %
18 A7F DARACIE VE F AFolMA RRS FPUNEE 1%, 2%, 4%E A7

alo] A zste] A-fFol(ad bilitum)dtTh.

(&) AYEE : A Fo] 304g% Sprague Dawleyd £AIAFHE FA 6t T
Ho =z A 13vkg]y v x|ste] 475t AMSelQlth Ao =
W71 (L/D cycle) 12413, 5% 60%, =3 2ol A-HF o]t}

(vh) B AlE, SAR, Aol dFA, Aola&(FER), A (TC, TG, HDL,
LDL), 7+ & (TC, TG, HDL, LDL), %%, A A=+

(vh) dA3XA L 7 AA A A AL G40 %) (enzyme kit) 2 B A 2E9 L,
.]

A
A E L Folecho® 5% % A4S IVD Lab(Koera)®] A4 S48 2& AHS:

() EAAY : RE AFAH}E SASEZRE T (Version 8.01, SAS Institute Inc.,
USA)E o]&sle] 2z} g Ay T-HAE ALY, 7 Ada3e] Aol
one way ANOVAZE A}&3ste] H] a3} 3L, Duncan's multiple range test® 5% <ol A

W,]/HO 74 O]_Oﬂ]:],
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Table 37. Experimental design

((jrzoilg) Initi(agl) wt. Treatment
A 293+25.6 High fat diet(HFD, control)
B 308%+17.3 HFD in mushroom powder 1%
C 306+15.7 HFD in mushroom powder 2%
D 309%16.6 HFD in mushroom powder 4%

Table 38. Composition of the basal experimental diet

Ingredient Contents(%)

Casein(feed grade CP 85%) 20
Corn starch 15
Sucrose 45
Cellulose(fiber) 5
Tallow 5
Safflower oil 5
DL —methionine 0.3
AIN—vitamin mixture® 1.0
AIN—mineral mixture?’ 3.5
Choline bitartrate 0.2

Total 100

Y Contained per kg mixture; Thiamin *HCl 600mg, Riboflavin 600mg, Pyridoxine
« HCl 700mg, Nicotinic acid 3g, Vit. A 400,000IU(Retinyl acetate), Vit E(dL—a
—Tocopheryl acetate) 5,000 IU, Vit.Ds 2.5mg, Vit. K 5.0mg and sucrose.

2 Contained per kg mixture ; CaHPO, 500g, NaCl 74g, K3CsO7 *HO 220g, K3SO4
52g, MgO 24g, 48 Mn 3.5g,17% Fe 6.0g, 70% Zn 1.6g, 53% Cu 0.3g, KIO; 0.01g,
CrK(S04)2+12H,0 0.55g and sucrose.

(2) Ag43

oF goddls uf AEI Holggd vx&= IS Table 3937 2o}, Ag17] &<k 11
A2l o] (high fat diet) & 3ot & A3 27]9 wx| st MAA TS Ht 304 go=2 2
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Table 39. Effect of Hae—song—1i mushroom powder on weight gain and

food efficiency ratio in rats fed high fat diet

Initial wt. Final wt. Gain wt. Diet intake D
G * FER
roup (2) (2) (g/day) (g/day)
A 293+25.6 497+44.6™  4.85+£0.77™ 25.59%+1.66"™ 0.21+0.04™
B 308+17.3 504+35.0 4.661+0.66 25.56+1.46 0.20£0.03
C 306+15.7 517+33.4 5.02%+0.65 25.11+£1.03 0.22£0.03
D 309+16.6 504+41.5 4.64%+0.97 25.33+1.77 0.20£0.04
* A A O] Rt B: djEoAlED 1%
C: dlFo)WAED 29 D afEo|HARD 4%

Values are means*SD(n=13).

Values within column with same superscript are not significantly different by Duncan"s multiple range
test at a=0.05.

"™ not significant

Y Food efficiency

() 8H AsterA
SAF ol A LA ol & 4575 H o 4% At g7 dH AAE
T+ Table 409 #t}. dIdxE= 137.047.0 mg/dl, FFU2HE(TOFEE
78.254+13.93mg/dL, A (TG)EEE 139.33+£33.96 mg/dL, 25%1%%(HDL)—%E1]¢
H &5 5w 27.07£3.19 mg/dL, ZEE=A G (LDL) - 2 HE5 5 17.9442.71 mg/dL
S = e

O

e
o

Table 40. Effect of high fat diet on blood glucose and serum lipids
concentrations in rats fed high fat diet (unit: mg/dL)
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Group* Glucose TCY TGY HDL? LDL"

A-D 137.0£7.0 78.25%13.93 139.33%£33.96 27.07£3.19 17.94%£2.71

Values are means*SD(n=52).
D=9 T(C(total cholesterol), TG (triglycealdehyde), HDL(high—density lipoprotein cholesterol),
LDL (low—density lipoprotein cholesterol)

SHH, siFolHA LT A7t ol A 45 S o A 7] v
A= 932 Table 419 2t} dd5e o 1%% 7} (B)o] 124 mg/dL=
EAHCR Ea, sfFoART 2% (C)2} 4% H 7 (D)) Z+2t 115, 114 mg/dLE Y
XaL, AAPGET(A)e] 105 mg/dL® 7Hd Sk thH(p<0.05). 1171525 SGOTEE L A
0] 176.9 TU/LE sFoliAR D7t By Fo8kA =%, SGPTEAS AT
47.85 IU/L = SFoMAEEH7IA(B, D) Bt} {9354 %Ekﬂ, dT sAaHHEL
(BUN)& %=+ B Datgtell #9 gk 2ol 7} AATHp<0.05).

il
e

o

5 L
2
A

Table 41. Effect of Haesongi mushroom powder on blood glucose and SGOT, SGPT
and BUN contents in rats fed high fat diet

Group Glucose SGOT” SGpTY BUN"
(mg/dL) (IU/L) (IU/L) (mg/dL)
A 105+7.70°¢ 176.9460.4 47.85+12.43% 16.65+1.56™
B 124+11.2° 122.4423.4 39.77+4.10° 16.90+2.12°
C 115+10.5° 118.9+25.3" 41.62+8.56® 15.55+2.13%
D 11446.70" 139.0£16.7" 39.0849.68" 15.18+1.78"

*Ar DAYIZRT B dlgolHART 1% C: dlsolARE T 2% D dlFolHARES 4%

Values are means=SD(n=13).

Values within column with same superscript are not significantly different by Duncan”s multiple range
test at a=0.05.

% SGOT(serum glutamic oxaloactic transaminase)

% SGPT(serum glutamic pyruvic transaminase)

” BUN(blood urea—nitrogen)

slEolHAET HItolE HAHNA 4573 39S w ] AdFke vA= 4
<& Table 423 Zt}h. FFY2EHZ(TC) $%EE 79.7~93.2 mg/dLOZ AFol= Qar, ot
A8 1719 Hd TCHE 78.25 mg/dl Bul Ui w& Aoz veby:
FEE AT Biol Z+2F 100.6, 104.7 mg/dLE D¢ 79.9 mg/dL
A =AHp<0.05). A 17]9] TGE%=(139.33 mg/dL)<} ¥l u g

==

X
)
—
>,

S
d
-
|

£

ot
b
a
—
)

o 2480
urh AL fols)
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w Aol (A) I sfFolH AR HIL(B, C, D)dM BF EF TGe=rt gad
Ao g YEA R 53] Cd Do) #avt o & Ao® yeyt ndEA e
2~HE(HDL) ¥ %=+ 10.15~11.85 mg/dL= A@3F ZFol7k glola, A3 1719 vlad
e 15 mg/dLolAb FHAad Ao yEyit ACEA g E L& (LDL) =

jud

16.15~22.15 mg/dLo.2 AT¥} Bto] C3 Dol Hls] BAIH o2 %9%1(p<0.05), A

i 1719} Hlagt W A3} Bt Bt 4 mg/dL o] S7beh whd, Gt D2 tha

45ttt Koh9l Lee(2005)= A &o] WA Y Fol7F AW Aol & Fold dF ¢ TC,

LDL—%EﬂiEﬂ%% DanN7l= @77 Qi Basiglon A8mAlel g AHE A

Sholl ek A= WA, GAHA B e Al RS HUESE Aolm 2H 9
Z 4

H
FH2HES FAaA7Y P THKim &, 2001).

== H

o

o
>
©
1m

1)

Table 42. Effect of Haesongi mushroom powder on blood glucose and serum lipids

concentrations in rats fed high fat diet
(unit: mg/dL)

Group* TCY TG? HDL? LDL?
A 86.7+12.5™  100.6£29.1°  11.46+1.99™ 22.15+2.82°
B 93.2+14.8 104.7+29.6* 11.46+2.53 21.23+3.12°
C 79.7£16.9 83.4£23.4% 10.15+3.21 16.15+£2.68"
D 87.6+19.3 79.9+19.6" 11.85%+3.30 17.62%3.00"
AL AART T B SO HARE 1% C 5ol HAET 2% D slEol A ET 4%

Values are means*SD(n 13).
Values within column with same superscript are not significantly different by Duncan s multiple
range test at a =0.05.

ns

° not significant
D= 7C(total cholesterol), TG (triglycealdehyde),
HDL (high—density lipoprotein cholesterol), LDL (low—density lipoprotein cholesterol)

slEoMAEL Mt olE AF oA 4T RS W k2o FALTH
I A AEE e v x| = g2 Table 4337 2t} FA] 4 (total lipid) &2 102.2~120.1
mg/go 2 FAA Aol §lal, A Bwrol Ws Cit¥ Dol thh Edth FF
H2HE(TC)STF L ol HAEDT 4908710 19.43 mg/go. 2 EAA R 7} =94
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I, oI AEE 2% ko] 16.17 mg/g, Awt3t Bato]l 42} 9.86, 11.60 mg/go 2
BhA 7bh EAH o R fold Aot T (p<0.05). SAAG(TG) T Al TC
g2 Ao w sfFolH AR 4%H b 19.67 mg/go® SAH R P =3k, df
SolHA LT 2% 7kro] 20.06 mg/g, A3 Birel zHzt 10.85, 14.20 mg/go 2 vrEptt
A 2t FAHOE

e gk AFol 7k A tH(p<0.05). HDL-% LDL—-Z e =v &3S A
(3]

Table 43. Effect of high fat diet on total lipid and its fraction contents in rats fed

high fat diet
(unit: mg/g)

Group*  Total lipid TCY TG” HDL? LDLY
A 102.2448.02™  9.86+1.50"  10.85+2.47° 5.33+1.93" 12.58+3.99™
B 107.1£29.15  11.60£3.53" 14.2049.16*° 6.01+£2.38  12.86%6.08
C 120.0429.15  16.17+£2.39"  20.06+3.88"  5.98+1.77  16.5245.28

D 120.1£51.42 19.43+4.35°  19.6746.02*>  6.59+2.51 14.92+£6.78

*Ar AR T B sl AR 1% C dlFolmARET 2% D: dFolMAR T 4%
Values are meanszSD(n=13).
Values within column with same superscript are not significantly different by Duncan®s multiple range
test at a=0.05.

" not significant

Y TC: total cholesterol DTG triglycealdehyde

Y HUDL: high—density lipoprotein cholesterol Y 1LDL: low—density lipoprotein cholesterol

(2}) A (CBC)
A, oA BT HIFA oS AFA 457 FoIdS u A8k (CBC)
= ATzt BAH Aol YEhA gkl 49T (RBC)E 8.56~8.76 x10%/mr, W
T(WBC)+ 9.82~12.16 x10°/m .2 B3} Dito] 7 WAL kAt 2ol ¢lith,
YIS 1128~1338 x10°/mr o= Bi#} Cito] 7F¢ @AY =0 xpo)&= ¢lgith. 3
nHE A 5 (Hematcrit) 2 = 46.78 ~48.10%, &4 2 (hemoglobin) 3H%&- 15.24~15.78 g/dL S
&= zpol7b gle Ao ® Yehth(Table 44).

)
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Table 44. Effect of Haesongi mushroom powder on complete blood count in rats fed

high fat diet

Gr . RBCY , WBCZ) Platelet Hematcrit Hemoglobin
OUP* (% 10%/mm®)  (x10%/mm?) (X 10%/mm®) (%) (g/dL)

A 8.56%0.75™ 11.15%£4.12™ 1270£256™ 46.78£3.95™ 15.24+1.09™
B 8.56+0.37 9.82*t4.42 1128*+362 47.76*1.66 15.52%0.54

C 8.65£0.45 1091*£3.01 1338*196 48.10*1.67 15.72%+0.50

D 8.761+0.28 12.16*4.51 1180*348 45.54*11.23 15.78*0.49

A DALY ET B SlFOoHAEE 1% C: Sl HAEY 2% D: SlFoHAEE 4%
Values are means=SD(n=13).

" not significant.

Y RBC: red blood cell

? WBC: white blood cell

(v Z715F-A A LZF
oAl LT Aol &8 AFHNA 4577 FARES
Avkegol| W= JE2 Table 459 o). AT 100gd FAIZ gAkst A7 FA=
4.28—.70g, ¥ 0.16—.18g, A1 0.36—.40g, A4 0.32-0.34 gO. 2 A3 F7tol| A2 A}
o= it A, AR WF ZMA]W(brown adipose fat) ¥ 0.10—0.13go. 2 A H}
zwto] 7 #okar, ol HAREE 4% 7k ol HE sEekth. A A A A3 = (EFP)
FAE 0.81-0.87 g2 |FolmART 29w} 4% H 7 ko] 22t 7 Eokarn, 7
Rt AAA LI =(RFP)FAE 1.07-1.21 g & d&o]u AR 297o] A3
s

] £
AL, BRAREAE AR 2(0.98g) 0] 7HE EokaL, ol AlE
==

2

= 4 |

= 7V wkth Koh$ Choi(2003), Kim¥# Lee(2001), Hong5(2005)& 12X}k 2] o]
Tol7F kel FAE S7HAZ YAl ®askglal, Hongs (2001)0] KHaLgh 1A wf2] o] 7}
A H = A S71e] gdeks v HteE 2yt 3o Z23E YeRAt Moon

Koh(2004)= 341 Aole] o7k FALAge] &= S7hAZITaL s glct,

o 1o g O
M
o

=
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Table 45. Effect of Haesongi mushroom powder on organ weights and visceral fat
in rats fed high fat diet
(unit: g/100g bw)

Organ wt. Visceral fat

Liver Spleen Kidney Testis BAFY EFP? RFP? Abdo”

67t 0.17£ 0.40x 0.32* 0.13f£ 0.83* 1.16& 0.98*
30 0.03™  0.04™ 0.08® 0.06™ 0.17" 0.17"™ 0.17™

4
0

B 470+ 0.18 0.36= 0.34* 0.12* 0.85* 1.21* 0.89=*
0.55"  0.02 0.04 0.05 0.07 0.17 0.27 0.26
4
0
4

C .31% 0.18% 0.38* 0.33* 0.11* 0.87= 1.07* 0.89=*

.35 0.03 0.02 0.05 0.05 0.19 0.40 0.24
.28%r 0.16+ 0.37x 0.33= 0.10£ 0.81* 1.12%* 0.84=*
0.37 0.03 0.02 0.04 0.04 0.15 0.32 0.16

Values are means=SD(n=13).

" not significant.

Y BAP: brown adipose fat ? EFP: epididymal fat pad
YRFP: perirenal fat pad Y Abdo: abdominal fat pad)

D

sﬂiolﬂ%*u At a3E FQIsty] 9ot mAWA oS FoIdk thg dEolHA
= HAEZE 1%} 4% 3
U Shgtth, a x| WA o]lE FoJ$ digolmAlE

f =)
of3le W A= A HET(A)O] dFolMA

I HrEA ol E HFH A 4TI F

DA 7B, D) Bob §98k A 9tH(p<0.05). 2ZH2HZ(TC) sxs A2 o]t
et A9 17]9 Hs=(78.25 mg/dL) BT} thh =9kal %@x}%(TG)%E% a5
O AT 4% H 7 (D) o] Frol3HAl W ATH(p<0.05). HDL-F& ~EH &5 5= #Fo]7t §l

N3, LDL-Fel2HEs 5 slFoiAE D 2% 4% A 7ol A tha Aaskglth. 1F
ZA % FA A (total lipid) T2 o)k Aol= (I, TC TGS AT Y B9l
74 Skt (p<0.05). HDL—% LDL-Fd =8 &35 Ada 1t ko= gldlth. AAW
(AR, BAGAA, AR D B2 FAE sFo|HAE D 4%ao] AT

olde] Az B w dFo)HARL LI (2%, 4%) M= LAF2 oS FoIg 3FH
of dHF FAALY LDL-ZFH2HEsEE 951, AAYFHS 127 E 28

= o AR
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Y. si$oiAl 2o 3 Iy
(1) AdA= ¢ UH
) A =7 FAFoHAL (S ZREH AFEol 35TAA 24A17F A%
T EE e T —20TCodA AFste] Ao AFESHSITE AGre] B4 A8 Al ek
2 SigmaAitol Al FY3F A8 T
(W) siFo) i A% 1 ANBE YFTAZX 3 T B3t Az}
(th Ag2o] @ A2 o]i= 7|2 0](AIN=-93)] sFoIHA FES TP &=
1%, 2%, 4%E #7}s)o xﬂ}_s—}oq 5045t Aol (ad bilitum) s Th.

3 1

() A& G 0 FAF(SD male rat, 295g)S FA|5te] A& A STZ

(streptozotocin, A0130, Sigma Chemical Co. Ltd.)E 33 AT 1lkgQd 45mgo] HE=E
=< et STZF

0.1M citrate buffer(pH 4.0)°l =9 0.2m/ A HATAIZ s
& 7909 Precision Plus™ Electrodes (Medisense Contract Manufacturing Ltd, United
Kingdom)2 d9& SA3t] 200mgdlio)d He AS A¥ste] dagor Aea 9
1ovke] wixl skt AbSA Y] 2 18+2C, 4 F71(L/D cycle) 124
60%, &3} Ol—E sl she e,

(vh) ZAFE  AF, FAY, HIUAL, Hol&

==

Qo § 3=

T - 7}' S5

=\ =

4 (FER), a—glucosidase activity#

&2, insulin, c—peptide, E &=
(¥}) a—glucosidiase activity A& =74 : shFst D27 3 H 4% A
Te Floke AYddaE Ay §, 259k® 15%3F 33 4k, 10,000rpmel A (
4C) 30%%F daliEgste] Aods zasdow ARG 7] E2 p— nitrophenyl—a
—D—glucopyranosideS A&l o, Za s £ 50ulS 96well plateol] ¥ L a0 H
AFZANS 10uLsS Yol 2 wukd & 405nm°ﬂ/‘1 THEE SATAIL o] zero time
o2 3 58I XA F 7]AEY 50ulE ¥ v 5% WX & FEEE S
ettt

(AD) 1", C—peptides = : 73 1& 3} C—peptide 2}7+o] SHAE o] &34
A8 el

(o) FAA = © AgAx= SASEZ a3 (Version 8.01, SAS Institute Inc.,
USA)E o] &3t 7t Aol Ha¥y xTdHaksE Albsiach. 24 Adarite] #ol=
one way ANOVAE A}&3}o] vl a3} 3L, Duncan's multiple range test® 5%l A

e ARt
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Table 46. Experimental design

((;r:oilg) Initi(agl) wt. Treatment
A 293+25.6  Commercial rat chow(AIN=93G) + STZ inj."
B 308%+17.3 AIN—-93G + Mushroom powder 1% + STZ inj.
C 306%x15.7 AIN—-93G + Mushroom powder 2% + STZ inj.
D 309%16.6 AIN—-93G + Mushroom powder 4% + STZ inj.

b STZ(streptozotocin, A0130, Sigma Chemical Co. Ltd.)

Table 47. Composition of the basal experimental diet

Ingredient Contents(%)

Casein(feed grade CP 85%) 20
Corn starch 15
Sucrose 45
Cellulose(fiber) 5
Tallow 5
Safflower oil 5)
DL —methionine 0.3
AIN-vitamin mixture" 1.0
AIN—mineral mixture” 3.5
Choline bitartrate 0.2

Total 100

Y Contained per kg mixture; Thiamin *HCl 600mg, Riboflavin 600mg,
Pyridoxine « HCl 700mg, Nicotinic acid 3g, Vit. A 400,000IU(Retinyl acetate),

Vit E(dL—a—Tocopheryl acetate) 5,000 IU, Vit. D3 2.5mg, Vit. K 5.0mg and sucrose.
) Contained per kg mixture ; CaHPO, 500g, NaCl 74g, KsCsO7 *H-O 220g,

K2SO4 52g, MgO 24g, 48 Mn 3.5¢,17% Fe 6.0g, 70% Zn 1.6g, 53% Cu 0.3g,
KIOs 0.01g, CrK(SO4)2°12H,0 0.55g and sucrose.
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Table 48. Chemical omposition of experimental diets

(unit: %)
Feed Moisture C. ash C. protein C. fat
B 7.0 7.9 29.1 7.8
C 6.9 8.1 31.7 7.6
D 7.2 8.1 32.9 7.8

(2) A4}

b 8%EE

J4
Skdloli= STZFo ol o7t Bafrdabgol A 7hA|atel 71918 Avtz AbRe

Table 49. Effect of Hae—song—1i mushroom powder on weight gain and

food efficiency ratio in STZ—diabetic rats

Group* In1t1(agl) wt. Fln(a:g)wt. (ézl/ré;;; Dl(e;/ér;;e;ke FERY
A 30149.80*  426+36.6 2.46+0.55" 29.35+6.98™ 0.082+0.036"
B 304+10.6°  449+55.0* 2.834+0.78" 28.51+5.17  0.091+0.048
C 286+11.1°  387+72.6" 1.9440.99" 31.09%£6.66  0.063+0.049
D 290+13.8"  419+60.5" 2.43£0.92" 28.36+£6.65  0.080+0.049

Al FrUlFET B FEoHAED 1% C: dlSoIHAET 2% Dt dlFolHALT 4%
Values are means£SD(n=12).

Values within column with same superscript are not significantly different by
Duncan" s multiple range test at a=0.05.

" not significant

D FER: feed efficiency ratio
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() 7157
AN SiFoI AT H7FolE 50Ut FAYE o G757 Table

503} 2tk AFAE fo19 Aol gl sl
p
2 uzsar. g Jarls d9eAst 1

Bt wu folsiA AR, ATAE Griia(A)e] 0.399go2 siFolH AL
1% 7FH(B)2] 0.339g Bt} SAF o= FoatA FARTH(p<0.05).

Table 50. Effect of Hae—song—1 mushroom powder on organ weights in STZ—diabetic

rats
(unit: g/100g bw)
Group* Liver Spleen Kidney Testis Pancreas
A 3.2840.56™  0.16+0.02™  0.35+0.10°  0.38+0.04®  0.399+0.07*
B 3.0440.31 0.15+0.02  0.35+£0.07°  0.36%0.04>  0.33940.05"
C 3.4840.70 0.15+0.02  0.41+0.12*°  0.41+0.07*  0.368+0.05
D 3.2140.62 0.16+0.04  0.39£0.10®  0.39+0.06® 0.329+0.04®
WA TLOl 2 B SEolHAET 1% C: S50 MART 2% D: 5ol AAET 1%

Values are means*SD(n=12).
Values within column with same superscript are not significantly different by Duncan's multiple range
test at a=0.05.

" not significant

(th) dds
Fsot dd=A 7 (Accu—ChekPActive 601, Roche) S Al83le] =43t

ddA = Table 513 Zrh 2 Ao dHE o= STZE FoARoH &3 (A
% kgd 45mg)o] tha wrolA JMAER dnd el dAS A &drt =, 80nkEF
g7k 150 mg/dL o]l JHAE AdEd A3 AAINAA ?é_%%lzt 238~276
mg/dLe.E 7|Fd 3§ E(day 0)+ B+

A& 717

7
ZzgdA 16A17F AANNE = 2T (167mg/dL) 2 % ]]:H
AET 1%H 7k (182mg/dL) o] H|s2&kAl wdth dF A& e {23k o7 ¢l
©]0.32~0.56 ng/mLo. 2 TPtz (A)o] 7Fd Wkl sjEo|HA L 7t oA tha
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=931, C—peptide@d &S Bito] 3.39 ng/mLeE A+ (2.43ng/mL) Bt} H-93+A =kt
8% a—glucosidase ﬂﬂxﬂsﬁgﬂr{— N8 ol 4] 88.5~91.2% % xFol7t ¢lolth. Alo]Ee]
ARL 2HNA a—glucosidaseo] 28] @ddF=E EalE T FHo] A% dIAE F
7IAlZ] 22 in vitrooll 4] a—glucosidase A& o] H2 Zlo] in vivodll = A5 9o

#A% S7HE A E ¢ S AeE Ve T (S gk 2007).

—_

Table 51. Effect of Hae—song—1i mushroom powder on blood glucose levels blood

glucose level after feeding and fasting in STZ—diabetic rats

Blood glucose(mg/dL)+* Insulin C—peptide  a—glucosidase

Group* e
Initial? Final? (ng/mL) (ng/mlL) inhibitors(%)

A 2434+46.4"  167+23.0° 0.3240.24" 2.43+0.78° 91.1+5.4"

B 238*+78.5 182.4£54.8*"  0.56+0.24 3.39+0.97° 91.24+5.8
C 276+£48.8 252+57.3% 0.45%£0.57 2.9840.78% 88.5%+9.8
D 253+82.3  205+43.7"  0.41£0.25 2.79+0.58% 87.1+8.4

Al FedlRT B dSoHARE 1% C 3lESoHAEE 2% D: dlFoIHAEE 4%

Values are meanstSD(n=12).

Y blood glucose level after feeding 2 blood glucose level after fasting

Values within column with same superscript are not significantly different by

Duncan® s multiple range test at a=0.05. ™ not significant

% The blood glucose concentration was measured after 16 hours of fasting in the venous blood taken
from the tail vein by using glucose analyzer(Accu—CHEK™ Active, Roche, Germany) based on the
glucose oxidase method.

() 874 AsshA]

FaF oA sEoHARE D H7MAeolE 5047 FARES W dFA o 1
2 g3y Adso] v G Table 523 o) AdFaAd 1647 D435
o FEIIFA = AdtolA 242 161.9me/dL(AT), 182.5 mg/dL(BiH), 279.9mg/dL (C
), 227.6 mg/dL(D) o2 AvI B Crol Hldl BAAHSZ FoshA it
(p<0.05). 84 ANdF FZFA2=HS(TC) %% 60.86~65.64 mg/dL, TZAL(TG) &
T 85.93~108.4 mg/dLE FxthEa(A)ol A ki, HDL-ZF 8 2H S5 EE 18.36~
20.93 mg/dLZ oA T 29 - 7k (C)o] et A=A G 28 =(LDL) 5
Sy 9atERa(8.14mg/dL)o]  dEolm AR 293 7} (6.21mg/dL) T 4% F 7t

N
olr

e
o
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(6.43mg/dL) Ht} F-23HA =4tk (p<0.05). 72 ZFd 28 = (free cholesterol) &=+ 12.2
0~13.21 mg/dL® Fxthzxato] &kt 7117152 (SGOT, SGPT)EAL Foxat= glo]
Dol 7Hg =9kal Bato] 7HE whqkt)

Table 52. Effect of Hae—song—i1i mushroom powder on hematochemicals in

STZ—diabetic rats

Hematochemicals (mg/dL)

Group* '
" Glucose TC" TG? mDL? 1pL® pc® oot SCPT
au/L)  au/L)

161.9*t 65.64% 108.4* 19.71* 8.14* 13.21* 240.4* 88.86=

27.59” 9.09™ 37.57™ 4.15™  1.99° 2.86™ 61.88™ 35.67™
1825t 61.71% 85.93* 18.64*= 7.50%f 12.64% 258.8= 106.8=*

47.32"  8.59 25.07 4.29 1.88% 2.29 28.17 163.66
279.9t 61.71* 9543% 20.93* 6.21* 12.00F 222.4% 84.00=*

59.93* 11.98 19.50 5.22 1.78° 2.73 77.30  63.62
227.6+ 60.86*= 103.0%f 18.36= 6.43*= 12.29%* 159.1* 63.43=*

38.89°" 8.89 3510 6.37 192" 2,60  54.67 21.18

A Pt 2T B o HAES 1% C: dlSolHAET 2% D: dlSolHALT 4%
Values are means=SD((n=12).
Values within column with same superscript are not significantly different by
Duncan s multiple range test at @ =0.05. " not significant

Y TC: total cholesterol Y TG : triglycealdehyde

¥ HDL: high—density lipoprotein cholesterol * LDL: low—density lipoprotein cholesterol

Y FC: free cholesterol

9 SGOT: serum glutamic oxaloactic transaminase

? SGPT: serum glutamic pyruvic transaminase

(rh) EAE}A]
oA ET H7Fx oS ARANA 50U FoIFS W A (CBO)=
Table 533 Zt}h. AdF(RBC)= aFolHARY 2%H 7 (C) ¥ 4% 7=H(D) Ttel &
AH oz o3 2Fo] 7k e al(p<0.05), W& F(WBC)E 7.65~9.15 x10°/mi, &2
1171.8~1347.7 x10°/m .2 =Fo]7} §1Ath. allvkE =3 (Hematcerit) 213 Cito] 48.71% %
D-9] 45.73% Rt} F2olak Al =AtH(p<0.05). E A4 (hemoglobin) 32 5o WA &2
2% 7F(C)o] 15.85 g/dLo 2 Av+(14.97g/dL)¥} Dv+(14.96g/dL) Bt} f2ldkA =9k}
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Table 53. Effect of Hae—song—i mushroom powder on complete blood count in

STZ—diabetic rats

cBCY

Group# RBC WBC Platelet Het Hb
(X10°/mm”)  (X10°/mm®)  (x10°/mm®) (%) (g/dL)
A 8.31+ 7.73% 1347.7+ 46.47+ 14.97+
0.40% 1.57™ 119.1™ 2.47% 0.67°
B 8.39+ 7.65+ 1234.2+ 47.09+ 15.35+
0.62% 1.69 189.6 2.78%® 1.05%
c 8.65+ 9.15+ 1171.8+ 48.71+ 15.85+
0.59° 3.07 275.4 4.01° 1.16°
b 8.03+ 8.78+ 1230.2+ 45.73+ 14.96+
0.56" 2.20 333.0 2.06" 0.62"

A DLt Ew B AEOlHART 1% C: Sl5olMART 2% D dlEolmART 4%

Values are means*SD(n=12).
Values within column with same superscript are not significantly different by
Duncan" s multiple range test at a=0.05.

ns

° not significant.
D CBC: complete blood count, RBC: red blood cell, WBC: white blood cell
Hct: hematocrit, Hb: hemoglobin

=

slEolmalEe] el WA= FFS ARE7] st EFH 7120
(AIN=-93G)ell afjFolmA LS 247 1%, 2% 2 4% (weight basis)® H7}ete] STZH =
HAANA 50dENt ottt AF7|tE AFES S ATE 19377 (B)o] 2%
7HE(C) Bt {Fo8HAl = thH(p<0.05). 7|5 A7 AaFAE Cirol GtFa(A)
I B Buh {fofshAl FARA, A Adte] B Bk fo]sH Prﬂ%\t}(p<0.05). &
AMAIA 71EE A= Hk 253 mg/dLoldlth. APTEd H4 & SA3 dHIDE
v Gl Ea(167mg/dL) ¥ siEolM Al 1% 7 (182mg/dL) ©] Hlio}ﬂl wkoktt.
= d&Ed F2 ATe] 7MY Weka Aol tiA =9kth C—peptided &2 BT
(3.39ng/mL)°] A+ (2.43ng/mL) Ht} F-2 A H%3(p<0.05), a— glucosidase 24 A &
2= Aozt itk 8% U 2EE(TO)H AT sEE Tz (A)d
A ¥E9kal, HDLEEE didomAET 293 7 (C)o] £3kal, LDLEE=E Awo] #9
Al = ATH(p<0.05). X715 A= Bare] 7Hd wokth. dietx 5 48 (RBC) ¢} dntE

AR A= Cat 3 Dbl o8 AFol7k AUt (p<0.05). A A= sfFolHAET 293
7h(15.85 g/dL)o] Btz (14.97g/dL) Bt fr2l8kA =% (p<0.05).

ol’go] Aol A FAE, AGTA, A FHIIA, C—peptidedH, 5 TCe TG
L SR, LS ARE FHow AES u aldolHARY 193 7kl A

H
TR d4st 2 AW dA AstebA o Adage] s Ao® AFRE AT

of
L

l

oft off
ProH
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¢ ¥+, flavonoid, B—glucan

&% table 54¥ Zr)

T

Table 354. Contents of B—glucan, total polyphenol, flavonoid and reducing sugar in

mushroom powder by drying and mill methods.

|

B—glucan

Flavonoid
(mg%)

(%)

ﬁ%slol

To
yD
mg

Reducing

sugar po
@ °

Mill

Dryng

11.75

3.73 594.75 52.09

Pin

999.45 55.96 12.11

2.92

Ball

Lypohilization

13.63

899.95 54.77

3.27

Roll

12.50

831.38 54.28

3.17

Average

12.85

4.08 762.35 54.95

Pin

11.35

59.22

875.3

3.37

Ball

Hot wind

drying

529.2 56.39 13.37

3.2

Roll

722.28 56.86 12.52

3.95

Average

16.87

3.46 609.25 54.28

Pin

10.77

57.36

751.65

2.58

Ball

Cold wind

drying

619.65 61.72 10.68

2.9

Roll

57.79 12.77

660.18

2.98

Average

)

3.55%

)

Zol] 7Hd "o
o] 831.88mg%= 7}

1
A=

i1

Ton

)

AL H 54.28mgh = 7HY AL

3

57.79mg% =

HH
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S FqFe BHoy WEFARY ASE BES AFEE Aol M =2 E%HS UERY

Ak wE 253 dEe AR, d3dAx, dTHRIF Ht 12.50%, 12.52%,

12.77% % Hetlilon, s240x9 dF0x 2
Fs Heden, ¥FAxE AL

Hth Kims(2007)2 54 48 112 d

Bo}h & #Ee o] vt Hadgon, ZehE oo

wSrha Baskgled 2 A7

3

o FulFol F A
|

o oo
[

BN o
o
=2
s
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o
>
ofo
[
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o
)
o
o
rlo
iy,

oo K

o
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rlo
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N
N
BN
2
>
N

o}, AT W)

sjFolmAle] Axg ol oF el WMk Table 559 Pk 41
Z+ galalctose®] shaFo] 7H = YoM | glucosed] 5o 27.57% = & 7
ol B3] AA Uelgor, A3 AZXE galactose?] o] 1.53% = 7HE A A YERRE
™, glucose® ¥&o] 41.06%= 7Hd =/ Uttt S o] wE el Wskes &
ARz A9 AL AFES A9 glucosed] FFol BN 2ES AMEEGS o 3
Fl 30.28%F 29.73% KTt SHAl YERE O™ galactose= 13.02% = o] Al WERR
t}. fucose, ribose, mannose= 27} 0.36~0.39%, 0.48~0.59%, 6.34~7.30% % F- o 2
gk Aol & AolE Holx| stk WEdxe A mE AE1EY Aol= A

A7 R B UEhbe AFolt AFAE A

01'1-1
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Table 55. Monosaccharides composition of extracts and each fraction of

H.marmoreus.

from

Mono— saccharide composition (%)

bryng Ml Fucose Ribose Mannose Galactose Glucose

Pin 0.36 0.59 7.30 18.41 22.70

Lypohilization  Ball 0.39 0.49 6.34 8.82 30.28

Roll 0.39 0.53 6.69 11.83 29.73

average 0.38 0.54 6.78 13.02 27.57
b o042 053 724 236 8582

Cojd wind — pay 0.42 0.49 7.39 2.29 34.44

Roll 0.43 0.53 7.41 3.38 39.05

average 0.42 0.51 7.40 2.68 36.74
b 039 053 695 L06  4461

Hot wind g 0.35 0.49 6.69 2.46 37.09

Roll 0.40 0.48 7.01 1.09 41.48

average 0.38 0.50 6.88 1.53 41.06
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B
sl A SDEWHOR F&3 & GC/MSE #4¢ A3z Table 569 e}
WAtk alsolwAle] RS & 38709 7] AEo] AFHASM, 1-Octen—3—ol ©]
42.82% AEZ FQ dr|ARoly hiro] o 2-pentylfuran®] 11.28%, Palmitic
acid7} 8.62%= 2WA, 3AA= Wol ¥ ATk 53] 1-octen—3-0ne(6.97%),
1—octen—3—ol (42.82%), 3—octanol(0.80%), 2—octenal(5.60%), octanol(2.41%) & Cs ¢ 3}
PEol siFolnA e Fa V| EE TG s dF AU Fe(1986) FolHA
o F8 g7] AFEo] 1-octen—3-01(73.95%), Methyl cinnamate(12.52%),
2—octanol(7.62%), octyl alcohol(22.03%)2} H.i13}31a1, &5 (1986)2 =Elg|HAl 9] &
SF71 A H0] 67% 2 1—octen—3—0lS X3l 3—octanone, 3—octanol, 2—octenol & 2,
4—decadienalo| 121 Cs 3}eh=o] AAZe] of 80%E AHA|shrfal aFaL, QHe(1987)&
FaAY =8 B7AES 1-octen—3—0l°] 71.05%, ethylacetate 1.17%, 2—octenol
1.22%, ~12] 3L octylalcohol 1.05% % A9 F7|d& FollA 74.47%E Hirstal ATt
I kg Th 0]5(1995)8 "HXolmAle FQ37|ARS hexadecanoic acid(16.74%),
benzeneethanol(7.77%), pentadadecanoic acid(7.59%),
dihydro—5—pentyl—2(3H)—furanone(4.28%), tetradecanoic acid(3.37%), pentanoic
acid(3.68%), 1—octen—3—0l(1.26%)°]2} B3}, §5(2004)> HLH|=HA ] =2 &
71’45 0]  hexanal (8.55%), n—heptadehyde(13.02%), 2—pentyl furan(4.82%),
benzeneacetaldehyde (3.34%), (E,Z) —2,4—Decadienal(3.06%), 6,10—dimethyl
5,9—undecadien—2—one(11.75%) ©|1 2™ 1—octen—3—ol, 3—octanone, 3—octanol, 2—octanol,

1—octanol solg} XISt}
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Table 56. Aromatic compounds of raw Haesongi mushroom.

Retention time Conpound arggfll‘%)
3.45 2—methyl—1—butanol 1.32
3.55 Pyridine 0.22
3.97 1—pentanol 0.26
4.55 1—octene 0.18
4.82 Hexanal 0.54
5.08 Ethyl acetate 0.11
7.25 1—Hexanol 0.19
8.14 2—Buthylfuran 0.12
8.66 Heptanal 0.18
11.26 (E)—2—heptenal 0.14
12.35 1—octen—3—one 6.97
12.88 1-0Octen—3—ol 42.82
13.03 2—Pentylfuran 11.28
13.4 3—0ctanol 0.80
13.68 Octanal 0.10
14.93 3—ethyl—2—methyl—1,3—hexadiene 0.24
15.6 Benzeneacetaldehyde 0.16
15.82 cis—1—Ethyl—2—methylcyclopentane 0.24
16.5 2—C0Octenal 5.60
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Table 56. Continue

Retention time Conpound argg l%)
16.94 Benzeneacetaldehyde 2.02
17.15 Octanol 2.41
18.81 Nonanal 0.14
19.03 Phenethyl Alcohol 0.13
20.88 (E)—2—Nonenal 0.21
21.22 cis—3—Nonen—1-ol 0.33
21.59 (E)—2—Nonenal 3.99
21.94 (E)—2—Nonen—1-ol 0.93
24.21 Nonanol 1.13
26.48 (E,E)—2,4—nonadienal 0.26
28.99 2—Amino—4,6—dimethylpyrimidine 0.23
29.83 2,4—Decadienal 0.23
37.14 2—Methylpiperazine 0.39
53.9 3—AMINO—-2—-CYCLOHEXEN—1—-ONE 0.16
07.00 Palmitic Acid 8.62
58.95 Linoleic Acid 0.16
09.77 Stearic acid 6.18
74.44 Di(2—ethylhexyl) Phthalate 0.50
Total 38 100
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(2) Az 0 Pl ol albolae Wl arel Wl
o] MAle Ax W Eqo wE skr|Ad R W3S Table 573 7t}

Table 57. Changes in major volatile compounds of Haesongi mushroom by drying and
milling methods.
(Peak area%)

Conpound 1 2 3 4 5
2—methyl—1—butanol 0.82 - 0.42 - -
Pyridine - - - - -
1—pentanol 0.90 0.64 1.10 1.22
1—octene - - - - -
Hexanal 6.27 10.85 4.94 19.16 18.38
Ethyl acetate 0.55 - - 0.38 0.46
1—Hexanol 4.76 1.38 0.89 0.96 1.81
2—DButhylfuran - - - 0.56 -
Heptanal 0.71 - - 0.68 -
(E)—2—heptenal — — 0.56 - 1.31
2—Cyclohexenone 2.75 2.54 1.18 1.90 1.58
1—octen—3—one 1.13 - 1.92 0.48 -
1—Octen—3—ol 18.53 16.72 22.18 0.47 2.07
3—0Octanone 4.45 - 2.02 - -
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Table 57. Continue

(Peak area%)

Conpound

2—Pentylfuran

3—0ctanol

Octanal

3—ethyl—2—methyl—1,3—h
exadiéne

Benzeneacetaldehyde

cis—1—Ethyl—2—methylcy
clopentane

2—0ctenal

Cyclooctanol

Octanol

Nonanal

Phenethyl Alcohol

2—Nonenal

cis—3—Nonen—1-ol

(E)—2—Nonenal

19.29

0.18

3.25

1.13

6.80

22.07

6.69

3.50

12.44

17.42

0.87

5.60

19.60

1.90

2.89

0.56

1.37

0.97

19.72

1.18

0.65

1.34
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Table 57. Continue
(Peak area%)

Conpound 1 2 3 4 5
(E)—2—Nonen—1-ol 1.50 - - 3.17 6.34
NONANOL - - - - -
(E,E)—2,4—nonadienal 0.59 — — 0.86 0.94
327r—ir%riréliirrll%—4,6—dimethylp 0.89 _ _ 0.87 —
2,4—Decadienal 5.45 4.77 5.86 11.59 16.50

2—Methylpiperazine — — - -

3=AMINO—-2-=CYCLOH _ _ _ _ _
EXEN—1—-0ONE

Palmitic Acid 3.47 6.26 11.01 4.47 0.58
Linoleic Acid 3.65 5.19 11.71 7.28

Stearic acid - - -

( thylhexyl) _ _ _ _ _
Phthala

67.37 76.19 58.64 54.71 50.66
Total(38) (21) (12) (16) (20) (17)

AmMA el 9 7] i 1-octen—3—ol WFAFAA 22.18%= 71 A FAast
now, dFAxNA 16.72%% 7HF Bol Hasn. F WAR Wol FEol U
2—pentylfuran< 1—octen—3—ol#} Qttje] S YRR = 1—-octen—3—ol ©] Eo] 7+
A% AFAZAA 22.07%% /M B FES UERA oW, WFAAA 17.42% 2 7}

< S YEAT A AR w2 g5S B W palmitic acide W@E 7304
= M B2 dEs vEdidlew, #21 3501]"1 M AL dEFS e dEol
Aol A% %= 1—-octen—3—0l9] &aFo] 7+43HHA, 2—pentylfurane] &&Fo] Z=7}st= 7
e UERlATE el o3k AR Aol Ade AFEE A By BY, E

S ARE3 - 2,3—decadienal®] $FEFo] 11.59%, 16.50% 2 Z7}8F% 2, Hexanal=
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9.16%, 18.38% = AA Z7}8l% 2™, 1—-octen—3—ol> 212} 0.47%, 2.07% =2 F43] &2
3ESITE Ku's(2002)2 FelwAle] A2 F 1-octen—3-olo] EAE 90% 7HA FHadrha
B33l on, Yoons (2004)2 Cs 3gE2 I 3 AR T Holx] g1} o)
1 ol ¥ AYAE dFNxE 529 A% Co shgEol Ao EAEA Ut

2 e

r\r
il

o
>

m

7. 1Y THEAFE AXRTe AR

7h dgelHA B2 AU FRAx

(1) 5%

TR FEe Fig 259 2tk THe fEe WAl W] FARSE
175.7g91 4 176.7g, 178.8g, 178.2g, 180g2i Zrlele Agoz YEhon Z7) Zo
WA e FrbgRThe TR SRl S 2 9Fe Wi o Azdd

182

180 -

178 -
176 -
174 - I
172 -
0 25 7.5 10

Mushroom powder content (%)

(g)

Fig. 25. Yield of soybean curd with mushroom powder.
(2) M=
WA BT H7F TR AAaEE wA SR 0%l = —0.21010 e, BA &
o] gheFo] FFE 4% 0.21, 0.57, 0.79, 0.960.2 F7lstgion, FAE oA =
PR 2 14.21, 15.07, 16.16, 17.08, 17.6 2.2 S718H= 4 &S YR B2 WAl
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P N R H
R el el FATSE A Bl oF Fre 4 Wz 2% TR DA WA
B e go] J1d ®7] W] WA Bwe 4 @ wA BY FHE o8 o
st dojupts oz ARHTHFig 26). LuE(1996)e FH2A vighas Aze
Aue wu of7t wPAE Ui TR Eoa St dgelnA B Whe 7
B AAEe] 27 Fo| FAEn A Uehgon], o] w4 okzie] HAE Z7}
@A A AaolA 5% AAE £ AFE AL AL WFo] B u oz
HAE b FRo Edo] 2 e vAA @i Ao Andd
34 86
—M-a —4&D AE —€e—L
1 84
29 1
1 82
24
1 80
o =
=219 4 78 o
214 ¢ 176 5
o °
1 74 O
9 [
172
40 170
-1 ‘ 68
0 2.5 5 7.5 10

Mushroom powder content (%)

Fig. 26. Color value of soybean curd with mushroom powder

(3) =4
5 AL table 5837 7t} WA HI7F FH AEE= 5
™, 10%°4 270.8% 714 W vebdrh MAl &

434.30.2 71 =4 YER L T M7
Fo TR S WA BEdo] TR AvtHE o JAS F= FFo] Jde o=
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Ebsteh. ¥5(2004) 2 FRA XA Aoldfrt HbE A Aot 5438 ofsidval ®
askglon, 2 Ago] AMgE dlEo]MAS
10%, 15% EolHA EES H7Igh FHolA Hdade] Wojxl Ae=w ®elr, FA4%
e WA 2 AU 5% 8.98% JHE A Aoz vehdon, 10%0
A 11.24% 718 2A el g2 WA Bde] g5k wel 0.928914 0.9557k4] 4
Ebomn, SHELS 0%A 0.72752 714 AA YERG o™, 2.5%14 0.5588% 71 A
A Vel AL 10%914 151.92 714 Ao 5%0A 274.12 7FF =4 ey
th =4 54 23 5%l EAge] dAZ =A YEbgow, 10%A WA YERE
ol SudAoA F @M Ae] —SH grouprks®] ZAgto] FHo] 22z ¥

Aol 83 93-& 3 —SH groupo] AFStEH gelo] oFalx]& Aoz d#A Art

o

Table 58. Texture properties of soybean curd with mushroom powder.

Mushroom . . o . .
ggr\i\{g%{ Hardness  Fracturability Adhesiveness Springiness Cohesiveness Gumminess
0 329.7 9.83 —1.67 0.934 0.7275 240.4
2.5 309.0 11.2 —19.96 0.955 0.5588 172.8
5.0 434.3 8.98 —18.62 0.928 0.6310 274.1
7.5 327.7 8.81 —24.80 0.938 0.5692 186.1
10 270.8 11.24 —15.98 0.940 0.5615 151.9

(4) 574

WA H7F TR A5 AA A= Table 593 2ol ME 25% HI7F FEo A
4372 7 =gkom 10%0A 25008 71 e HAEE dglon, TR Aae way
o 7= A e o

7 =kow, 2.5% M= BAS H7EE 7e wiiel A &
=l e 0% 2.5%0 4 41308 7P £ AFS Ao, 10%
A 1752 7 W2 s dERiSlYh S &2 2.5% WA HIOlA TP 2
= d9den, 10%°H4 = 7HE w2 s ddn. /4 7IamdM = A
T F HAFE AL 25% A M £ HA4E d9deH
S = o

3HA 2 A7l = 40002 F WHAZ F

=2

o
M o

R
S,
i
i)
o
jatal
N
)
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Table 59. Result of sensory evaluation of soybean

& Folm Al S
o=z gkl

215 9

e A

1 TH(Talbe 34).

curd with meshroom

49 2.5%9]

powder.
mushroom
powder 0 2.5 5 7.5 10
content(%)
Color 4.0 4.37* 4.12% 3.0 2.5°
Texture 4.13° 4.13 2.63" 2.38" 1.75"
Taste 4.0 4.13° 3.63° 3.0 2.38"
Flavor 4.13° 4.63 3.13% 2.38" 1.63°
Overall 4.00% 4.43° 3.29" 2.29° 1.71°
(5) AW &E
FRo] QWS table 607 Prh WA Fuke] Hrbge] Zlgte] whel SR
& 82.8%°AM 71.5%% FF Facte IS Uehdlen, 39 gFels 0.1%% A
o] Wsly} gl @Ay Auke] gL 0%l 10.5%% 5.4% Fou, 10%AN- =
8.7%%t 4.6%= A4 Frashe Ads YeERt S Ay 2te] ko] FhAsteE A
< 3ol WA B 3 Ho] e v Aol ¢Fo] A7 wiite] ko] A
e Ao® Almd

Table 60. Proximate composition of soybean curd with mushroom powder.

poévn(lil;rl;rcooonr{lent Moisture Ash Protein Lipid
o
0 82.8 0.1 10.5 5.4
2.5 82.3 0.1 10.3 5.0
5 79.2 0.1 9.8 4.8
7.5 74.6 0.1 9.3 4.8
10 71.5 0.1 9.2 4.6
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. dEoHlA F2E H7t LTEE A=

(1) a5 pH 2 AAiz=e] st
qEolHA FEE HUF QF=2ES pHe| WEE Fig. 273 #t} "@x 2ol
A7rE A g2 e 2EE wart Jgge] wel WA FEE ¥ HF 8T EEE 6.29
NA 37627, 1%AE 6.3 3.64% 72t o™ 5% HA ol A= 6.32014] 3.832
2 pH7F Ba AFF A7 AN 343 #Zrde FEFS el 947 o FmE
MAE st e AEFS e e FEEe] BHEag F 27] 343 7k E WA
H7VeFo| 2 pHOl 7+A Afol” T g7 A= WA 2EE2 A}
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Fig. 27. Change in pH value of yogurt with powdered mushroom extracts

fermentation at 38 C for 18 hours.

eF2ES] AL Bast APFe} pH} FAFS Frhshe FPL Uehe

o, 2719 AFEL 0.03~0.05% 2 WA FE5E] o] F7I5E 27)akso] E3ton
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Fig. 28. Change in titratable acidity of yogurt with powdered mushroom extracts
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Fig. 29. Number of Lactic acid bacteria in yogurt with powdered mushroom extracts

fermentation ay 38 Cfor 18hours.

(3) ¥sAA

Aol WAl FEES HHE 27 2ES] Wit A3k= Table 619 2t

r

Table 61. Result of sensory evaluation of yougrt with powdered mushroom extracts

Mushroom
extracts 0 1 3 5
content(%)
Color 4.378 3.75% 2.75 2.50°
Texture 3.12% 3.50? 3.62° 3.37%
Taste 4.50% 3.37" 2.25P 2.37°
Flavor 3.75° 2.62° 1.50¢ 1.12¢
Overall 4.378 3.75% 2.75 2.50°
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Protein
5.1
5.1
5.3
5.3

Fat
3.4
3.3
3.4
3.4

Ash
1.6
1.6
1.8
2.0

Moisture
82.3
81.9
80.4
78.8

at 38°C for 18hours.

content

o dEo] BZ 7t S5 A=

extracts

Table 62. Proximate of yogurt prepared with mushroom extracted powder fermented
Mushroom

Ao 7 AtmE Tt (Table 62).
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Table 63. Cooking quality of noodle with mushroom powder.

po%&lesrhrc%%rpent Cooked wt(g) Vol(ljl(r)r?e(emL) z%bsorban }
0% 196.5 180 0.3167
5% 198.7 180 0.2965
10% 200.3 180 0.2900
15% 198.7 180 0.2845
(2) M

slEolmAl S H7tete] Az w4 ME= Fig o vl Lk sl&olHAl
A A7 A ol AvErs o, HrbsErt S8 E Lake

3 A4S JeErdt 4AEE YEhE agtd =S YeERE bk &)
o] F7bFe] 7 EFE glo] Flele AFdS UEden, AN EE dFolmAl
BEFo 2 YEbth(fig. 30). A5 (1997)8 =2 AxA] A

= 2 S FAAE LRl

7o) A9-E BEAANA B
o 7

< Ao 2 Hol Lol

=

=
S
o
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Table 64. Texture of cooked noodle with mushroom powder.

Mushroom
Ic)grﬁii Harér;ess Adhesiveness Springiness Cohesiveness Chewiness
(%)
0 146.16 —14.52 2.10 0.321 101.05
5 163.97 —14.88 1.12 0.385 61.43
10 211.97 —-17.86 2.27 0.352 167.44
15 182.70 —15.04 2.23 0.311 123.24

(4) 574

ol WA T

=]

A7k el

o
i

S7H1A A3= Table 653 2t}

Table 65. Sensory evaluation of cooked noodle with mushroom powder.

Mushroom
powder 0 5 10 15
content (%)
Color 3.0° 3.4° 3.9° 3.6°
Texture 3.0° 3.5% 3.6% 3.1°
Flavor 3.1° 3.9% 3.9% 3.1°
Taste 3.1° 3.6% 4.2° 3.5%
Overall 3.2° 3.6° 4.0° 3.1°
AL Fgo] MAS HIEgS Xk AEldA FA4% A 10% sEoIHA HIM
ol 7hd £L HA4E Ao, 15% M7t As-ol= yF Aol FojA 10% A7
of Hlgle] W& H4E AU AL Ao B 54 29 93 = 10% 7
Tol A 7H 22 AE dJow, Aol =545 FFAAY 24 A5 =AY
Efvbe Adko|dr). 3 5% HIbH 10% F7FoolA 2e A4S don, Uk oA
10% #H7hrolA 718 £2 AFE dAoH, ¢4 72 s 10% H7bdA 7 £+
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Fig. 31 . Changes in total acidity during acetic acid fermentation
YA : brown rice extract : 1% solution of Haesongi mushroom extract = 2:1(v/v)
B: brown rice extract : 1% solution of Haesongi mushroom extract = 1:2(v/v)

C: brown rice extract : 1% solution of Haesongi mushroom extract = 1:1(v/v)
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Table 66. Free amino acid composition of vinegars

(Unit : mg%)
) ) Vinegars"

Free amino acids
A B C
Aspartic acid 0.5 1.2 0.3
Serine 2.1 0.2 1.3
Glutamic acid 3.1 4.5 3.3
Glycine 3.3 3.3 2.5
Histidine 1.1 1.8 0.9
Threonine 2.2 1.8 1.6
Arginine 3.3 - 2.1
Alanine 6.2 5.8 6.0
Proline 2.4 3.1 2.6
Cystine - - -
Tyrosine 2.6 2.4 2.4
Valine 5.3 3.6 4.2
Methionine 1.2 1.3 0.9
Lysine 1.4 2.4 3.7
[soleucine 1.4 1.1 1.2
Leucine 2.1 3.2 3.2
Phenylalanine 2.2 1.3 3.3
Total 40.4 37.0 39.5

1

) referred in Fig. 31
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+ Table 67 ¢ 2t}
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Table 67. Organic acid content of vinegars

(Unit : mg%)

1)

Vinegars
Organic acid

A B C

Oxalic 3.5 3.6 4.4
Malic 13.2 17.4 15.1
Acetic 714.6 532.7 671.3
Citric 52.3 48.2 51.7
succinic 12.7 13.2 12.4
Total 796.3 615.1 754.9

Y referred in Fig. 31

(6) %714
Agolmal FE=3 @v

|
A= Table 6894 2t} 1]
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Table 68. Organic acid content of vinegars

(Unit : mg%)

\ineral Vinegars®
A B C
Ca 0.8 - trace
p 82.3 55.7 53.5
Mg 21.3 28.2 26.3
K 48.7 72.7 52.4
Na 15.7 9.1 12.6
Total 168.8 165.7 144.8

D referred in Fig. 31
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e
Lynn SA(2008)s< White Button Mushroom (Agaricus Bisporus) HAl F=
FE upeso] Fold A3 DUL4SS PC3 AR o Axe a7 a4 9 Ax
AA @a#7F vk B3kl 0w, white button mushroom= 2]AFe} 37 A3
HAe AP o oel Ego] A Xk gloerr FHsria skt

Mathew, J& (2008) > A& —2F8 WA Volvariella volvacea WA A 9] &Aks}
7 ek Aol #sto] B skt

[ olN

> o

Mori, Koichiros (2008)2 Pleurotus eryngii (Eringi), Grifola frondosa
(Maitake), and Hypsizygus marmoreus (Bunashimeji) HAlo] FE&43% Ay H27
35 vhEvta Rk o,

Nobuaki K(2008) Drosophila WAl Ale] AZFzse] HAste] Agtsiglen,
Kenji FUKUDA% (2008)2 Flammulina velutipesolA F&3 N2 exo—f
—1,3—1,6—glucanase® AA<} EAo H dAFE HIEFT. exo— 8

ol

—1,3—1,6—glucanase? ¥x=2 °k 80kDa 1, F 4 pHe &%=+ 27 6.1, 60CY
o},
3. =7

Guo, Li—Qiongs (2007)2 5= A= A& HAY v 3slstEef #elo] o

T3+ 2™, Ren, Gangs (2008)2 Leucopaxillus giganteus WAl oA FZ3F Hela
AL st 2 A g #afe] AGERgloH,

Leifa Fan,% (2007) & Agaricus brasiliensis< ol 2 vl oF 3o de
exo—polysaccharide”} Sarcoma 180 mF-$-2eof thxdtel| B8] 72.19%2] 73k FkA
R R = TR e
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4, Q1%

Lidhoo CK(2008) s+ 65C #7]% dxsh= Zlo] AHE vj&o £ #4854
= el #sko %}Eé‘}‘ﬁguﬂ, Kavishree, S.%(2008)°] <12 2-&HAle] =k 4
A Ao ko] FAFERA T
5. Bhd

Cristiane Castro Santanaws (2008)& T 2XolA A3t shiitake (Lentinula
edodes) WA mAESH #Hed FASAFl st Hasiglow, Regina
Prado Zanes Furlanis (2008)-& Ajujst wAlS] vl B Bpo s SIS

o,
Guerra Dore, Celina M. P.%5(2007)2 Geastrum saccatumolx] F=3F HElZF

= dAatstEAd o 5 Fddol ukal K alskl o,
Kotwaliwale, Nachikets (2007)<2 oyster mushroom €%&7

Mg Batol ATEA.

B
of\
1o
e
o,
ye,
1z
1o

6. ¥7]

Elmastas MO% (20007)2 Agaricus bisporus, Polyporus squamosus, Pleurotus
ostreatus, Lepista nuda, Russula delica, Boletus badius, Verpa conica #< 2&
ofd WAlelA HEE FEF FEEY FAEHY FakstEdS 100ug/mlelA
Russula delica, Boletus badius, Agaricus bisporus, Polyporus squamosus,
Pleurotus ostreatus, Lepista nuda and Verpa conica’} Z2+2+99.7%, 99.2%, 98.8%,
98.4%, 98.3%, 97.9%, 97.7%° ¥Ats} A& H3lom, a—tocopherol, BHA and
BHT 400ug/mloll A 242y 77%, 85%, 97%2) At 84S Bty sk3ih.

7. IR E

Hesham A.A, Eissa7l Aldg Aol A37shE A4ty f&l 71EA Z9€ < &
A3 WA polyphenoloxidase, peroxidase, catalase, phenylalanine ammonia
lyase, laccase, cellulase, total amylase, 03Bl —amylase? &4 LS TAAFHOH
WA AQAAATL FPom, JEA 29 @ wAle] 4TelA 1543 Agshs B
VAR £7h 4% Advkn wastgch
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