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SUMMARY

This study was conducted to produce natural anti-diabetic materials and products by
means of the submerged liquid cultures of mushroom strains in medium containing raw
agricultural products. Hot-water extract (HE) of submerged-liguid culture of
mushroom strains was prepared by extracting at 121°C for 60 min and then, filtering
through filter presser filled with diatomate. The HE was concentrate to Brix 50. When
assayed by a—glucosidase activity, the inhibition of the a-glucosidase activity by a HE
of the submerged-liquid culture of Synryeong (Agaricus blazei:AB) (designated to
HEAB) was the best, followed by Neutari (Pleurotus ostreatus). Hence, of tested
mushroom strains, Synryeong (Agaricus blazei) was selected for the production of
materials for the reduction of blood glucose levels of diabetes.

The submerged-liquid culture of AB was established in 5 KL fermenter by means
of 10 fold scale up manner. HEAB contained isoflavones, such as genestin, genestein,
diazdin, and diazdein, and isoflavone-O-glucans with molecular weight ranging from
4,000 to 10,000 Da as active compounds. Such active compouds contained in
ethylacetate fraction of HEAB. The products named as "Dangsirye” was prepared
from HEAB.

In STZ-induced diabetes rat model, the ingestion of HEAB significantly decreased
postprandial increase of blood glucose at 30 and 60 min after administration of starch
and AUC of postprandial glycemic response curve (p < 0.05), indicating a-glucosidase
inhibitory activity in vivo. Furthermore, chronic consumption of HEAB significantly
decreased fasting plasma glucose and GOT activity, suggesting that ingestion of HEAB
results in glycemic control and liver protection effect.

In db/db mouse, chronic consumption of HEAB significantly decreased fasting
plasma glucose and insulin. Chronic consumption of HEAB significantly decreased
activities of n-amylase and n-glucosidase of small intestinal mucosa and significantly

increased GLUT4 mRNA expression of liver and WAT.



GLUT4 protein expression of HepG-2 cell incubated with HEAB at the concentration
of 25 and 50 mg/mL for 6 hr significantly increased.

Ingestion of "Dangsirye”product produced from HEAB in conjunction with rice
significantly diminished the postprandial increase in plasma glucose and insulin levels
measured at 60min after rice consumption and decreased AUC of postprandial glycemic
response curve in the patients with type 2 diabetes. Consumption of "Dangsirye”
significantly decreased plasma cholesterol and GOT activity and hepatic TBARS and
increase hepatic catalase activity. The consumption of "Dangsirye” for 12 wk
significantly decreased systolic blood pressure, fasting plasma glucose, insulin,
fructosamine, HbAic, cholesterol, trigycerides, and LDL-cholestrol in patients with type
2 diabetes. "Dangsirye” contributed to controlling of hyperglycemia, blood pressure
and dyslipidemia which are important goals of treatment of diabetes.

We conclude that feeding of HEAB or "Dangsirye” can improve glucose, lipid, and
blood pressure control in patients with type 2 diabetes mellitus. These data suggest
that HEAB or "Dangsirye” could be beneficial in reducing cardiovascular risk in type 2
diabetes. HEAB or "Dangsirye” appears to exert hypoglycemic effect by inducing

gene expression of glucose transporter of the peripheral tissues.
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1) wAFEF

Table 13} o] AB (A& A), PO (:=€lg]HA),

CM (dd7lssstxzH )T+
ARE ST (o] ek, oH A =

1 o] ] n-glucosidase?] &4
TR 5).

2) WA TFY 843
Table 19 EAH HATF (AB, PO, CM)E PDAR|A] Ao A=

Fahel (HEF: 8
mid %) 24T FLo AN MFHAN FFE B

Table 1. Mushroom strains used in this study

Generic name Systemic name
Al Agaricus Blazei (AB)
e (938) Pleurotus ostreatus (PO)
A7) 525 % Cordyceps militaris (CM)

U WA EAA ] S w X 24

1) 712 AAux] (Know-How) ZA:
7h) o] iAol Fo FAHELS FAEULH
W) FAES 42 AHEste dAASIED 9 s A9 AFAE
A A3 8) A ok

o} KH:PO,, MgSOs 58 E3stE the Fr7|HES H71sdoh



2) 71 EujR o] F712 ALES HE
7h v A 9] eA9: glucose, frucose, xylose, rhamnose, ribose

) wi A e A9 sulfurd: Pro, Hpro, Ser, Thr, Cys, Phe, Leu

3) ARuA 2
A7) A EuAe el b ATBAS Arketel AiFel AYAH £AE
BARES ARG 2AFAr,

o W AEe) Au
7] 7k 28 BFE . 3)9 HAAA AuE wjA o kst HEHoe
Mureg e,

gt A FzA &

2) M
7h) AbzrEeb== vk 500 mL o] AtEeh sl A 5 sk i Fet
W) 5 L R Al vlo] 218 HF 5 L A8 SE (Kobiotech) & A}
vl &t Ao

ol
3R

o,
&

3) Wig=A (5L wIE=E)
7h) Wi &&= g2 (247)
W) E71% 1 v/v/m
th wj k7Rt 39 - 5

ul, o ZFul &
1) 500 L 4384 & (Kobiotech)
500 mL &3] AzEetsAd A 59 <k widek ¥ 51, 50 L, 500 L
o] g3t uj &ttt

mE
o
BN
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2) 5KL 7% (Kobiotech)

5000 L ¥&x [Bio2l4lH o ZH|]& o] &3ato] widatArt.
v Al R Z A
1) €3S E

g HATARA M =S 121Coll A 60 7H
TFZEZ} 54 filter pressE 3 o A&
water extract: HE)Z AF&3}%

3) EIA =
7hH dFEFEEY] &
HEE Figure 13 22 WRjow &ujo] SA o we} £t g ae
A8t T
W) Axiddrse] 9
TAAZXE AR B0 g& 150 me] FRFFel Hrlstel AlgE &alstdlnt. o 7]
800 mee] 95% EtOHS #H7hsto] (75% EtOH &) 4T Wit 345 Wxs <
AAEZ (10,000 rpm, 10 min)dte] A5 Ay} JAAES B3 b8 1 7S

Figure 29} #o] 23 a9t}

2. &2A AE FYx &5 A

olN

7}. a-Glucosidase 2 a-amylase @4 JA | 93 AZ

a-glucosidase A3l &4 2 yeast a-glucosidase (Sigma, USA; 0.7 UmL)E 4=,

p-nitrophenyl-a-D-glucopyranoside® 7] &2 A}-&38te] 438t} a-amylase
# 8 84 & porcine pancreatic a-amylase (Sigma, USA; 100 U/mL)E &4 %,
p-nitrophenyl-a-maltoheptaosideE 7] 2 & Al&3lo] SA3I T AZ

Z 9 acarbose:
5 mg/mLe FEZE DMSOd| &35t AL&eATE G249 A

25 718t ODswsE
AsFA . 58 Fo V1AL 7 star Ao 5EF wEAIZl T ODysE =435

Fr HI2HY gAhAHNEHS AAieAh
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Figure 1. A flow diagram for the fractionation of HE from submerged liquid culture

mushroom strains.
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Figure 2. A flow diagram for the fractionation of freeze-dried materials from HE from

submerged liquid culture of mushroom strains.

_39_



Y. Streptozotocin (STZ)-induced diabetes rat A3 (M1d Fx=z =9)

N a7 43

7hH A sEY G
AF 230 g ~ 270 g2 AFH (SD)AIA 0.1 M citrate buffer (pH 4.5)° &A1

streptozotocin (STZ, Sigma Co., USA, 65 mg/kg)S 7} o] FAlsle] dusE

Lwsldr). STZ 5o 153U & TEAE e E20 malymo 2RE 8 do]
7kol & A (Glucotrend, Germany)® =743+ o] 200 mg/dL °]4<Y o
ol el Aom FhFste] A ARttt

W) AdsE 2ol
A8 5524 0] AIN-93 basal dietE AF8-38 tH(Table 2).

o) Als

HE®] freeze-dried #'% (FD)A &
eh) Gl oM Alme] ddtst g
Tt fE A5 dAYPoR F FoR Y ¥
nlg oA fdste] S FoldIGAR
starch (1 g/kg, Sigma Co., USA)E, A& FoJ7* (n=7)< soluble starch (1 g/kg)
2 A7 (500 mg/keg)S el A Ao &aste] gastric intubation dFITE T
530, 60, 90, 120, 180, 2402l 22l Fwol|A st TS F8eAT. 2
AR dd ST E Adtete] 9SS Feta, 3Tl WA
(area under the curve, AUC)E A4} th.
ah) E A A 2
/\164_4 =]

.|J

EXANE HHF+EF 23 (meantSEM)Z EA|8 T TE2A T 9lofA]
T TAolY] A A tidk 94 AL Student’s t-test® EAFAY (p <
0.05).
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Table 2. Composition of basal and HE diets

Ingredient Basal diet (%)" 10% HE (%)?
Corn starch 39.75 37.79
Casein 20.00 16.66
Dextrinized cornstarch 13.20 13.20
Sucrose 10.00 9.42
Alpha-—cellulose 5.00 4.00
Mineral mixture 3.50 3.50
Vitamin mixture 1.00 1.00
L-cystine 0.30 0.30
Choline bitartrate 0.25 0.25
Tert-butyl hydroquinone 0.0014 0.0014
Soybean oil 7.00 5.16
HE sample - 10.0

DAIN-93G basal diet. “Hot water extract of submerged liquid culture of mushroom strains.

2) &7 49

O{N
[\
[\
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[\J
a1l
()
0Q
lo
&
oL
ot
N
=2
~
wn
—
N
o)
a1
3
B
~
©

) g 2 dF 24

A s=o] AT Aol HAFe w5 23] FASAT. HFA ] HH 8FA,
TES 1247 42 A7l & heart puncture® AP FES S| AYA AL Aoz HE
S Zdste] Al Abgetdtt. @ FetsEaRNlS ARt adayo s
FAA L, 97 229, A, FulsHE, BUN v Ao
Z7438t9aL, GOT 3 GPT 245 374 E}qu.
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o}. db/db mosue A ¥ (A28 JFx=F =Ed)

1) A9TE 2 A=A

A% 459 A2d9 4229 7 db/db mouse (n = 16)5 F Fo 2 Yo,
AIN-93G basal 2Jo] # 10% HE 2% A8E& H7I3 2ol & 657
AHAA AT Aol BstE Wil A, Aol Fo s Tkl skl
23y daede] HF HEE FANIEE 39T (Table 2). 2o A 2ol ad
libituml. 2 FF3g, A 25 W HFEE 20~25C, 50~60%= A3 1L,
Hore 1247 7FA 0 He 9 A%E
2) 84 € ¥F £4
AETES] AT 2 o] JAZFE dFdd + W SA4sA) s Ao 4HA
674 14213 A2A SES A AEHORE SJAYAA A 2 AUE
FRstAa, Ao 2 RE S FElste] Aol AH&sAT o
Fetal RN arntEagu el o8 FA45%1, 24 229, A,
Z Y 2" =, BUN, creatinine %= % GOT, GPT 842 342 o g =A3 )
¢l d ¥ radioimmunoassays &2 =43t}
3) xA Y AAALNSIE E catalase E4 A
7 2A e AAHAE R o] =4S Ohkawa 59 WS (1979) o] &84,
thiobarbituric acid (TBA)¢} ¥+<$-3}+= malondialdehyde (MDA)¢] 3F#&
S5 EF8HoEE 1,1,33,-tetramethoxypropane (TMP)& AF-8-st i .
b2 2 2] catalase X2 AbeiH o2 A3 o, 34 AL 1E T 1y
mole?] 71d& EaA7]= 49 &S lunitZ 3FSTh
4) T+ AAFE 234
7 2A 9] AF FE2 Folch 59 WHE (1956) o] &3td o, 1A F&9dq9 F
ZH=HES FAAY ses TaMoRE A8
5) 7+ 239 glycogen % ¥ PEPCK &3#
b 22 9] glycogen &=+ Hassid®} Abrahame ®WH o =2 (1957) =435
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M
m\‘l
oX,
rlo

PEPCK &A& Chang® Lane? WH o2 (1966) =A st o,

185 1 umole?] 712 & BN 7= 49 42 lunitZ 313

dAe] QoA A5 EAAHRS dd=2d 7[AS AFEr] HAste] A
b/db mouse (n=16)E F TS =2 o], AIN-93G basal 4ol % HE
171 & 14713 A2 A 7] 20 3| YA F T},

=
X
i,
4
PRt
o, M

S

10 % #7}2 o] (Table 2)= 653+ A3
2% Aas AFS gdrsE Aslas G448 SHSI A, L AR
ul A 2] HE 2 2] (white adipose tissue, WAT)S 2}#3}9] insulin receptor ¥ glucose

1] 2]3= 9 &S northern blotS ©] &3}9]

transporter (GLUT4)9] gene expression®] 3 &}

ZAFsE AT

h aFELE BEET
2744 n-amylase 242 Bernfeld¥ & (1955) o] &3to] 7h&4 Wi o =5
ol oA freld dA BdFe] FdFoew FAHSY. 24 2L 17 5¢
lumole®] maltoseE FElA7]+ &4 42 lunit® At 279 u—glucosidase
(maltase) % sucrase &Al2 Dahiqvist?] WH o2 (1964) =43} o,

Ao 18 E<F 1 umoled] 71dS Eal= O]%%gl %S lunit® 3+

W) 559 7+ 2 xHZ32 9 glucose transport ¥ insulin receptor T FF

RS = |

expression®] " X|&= TS ZASIATH 529 1H AWUERZF (WAT)Y total

RNAE TRI reagent (Sigma. St Louise, U.S.A.)E A}-&3}<] %’:111 sk RalE
Hybond N+

ANz A712¢l AF 7} insulin receptor, glucose transporter (GLUT4)¢] gene

total RNAE 1.2% formaldehyde-agarose gelol fractionationd+F %
nylon membrane (Amersham pharmacia, USA)9l| transfer d}$1t}. Target gene
“P-labeled cDNAZ probe® A}F43}] northern blot hybridizations 2 Al 351 th.

7 SAEA
92} (mean + SEM)E %Alat4th 52230

g wAARE P+ EF
o1 % Eatols] ZAX o] hd o4 AL Student's t-test® ¥4 S

(p < 0.05).
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g ZAE 2l Slojq ¥73 2Ha S

D ARG 2 ARAE
HAE (HepG-2 cel)S Ab&3Fo] 7HA| XL 9
(phosphoenolphyruvate carboxykinase, PEPCK)
western bloto 2 243} th.
HepG-2 cell> @=rAlLF 3ol Egutol DMEMHIA S AF8-3F3
HepG-2HEE 6-wellZ2 &7 3 A8E 10, 25 50 mg/mLe FLE & 147 ==
6213t A 2 83l
ZHAIEZE 137 mM NaCl, 2.7 mL KCI, 10 mM NaPOs 2 mM KH2PO4 (pH7.4)7}
stf-¥ PBSE A2 % 50-200 uL9l trition lysis buffer (20 mM Tris, pH 7.4, 137
mM NaCl, 25 mM [-blycerophosphate, pH 7.14, 2 mM sodium pyrophosphate, 2
mM EDTA, 1 mM NazVO, 1% Triton X-100, 10% glycerol, 5 ug/mL leupeptin, 5
ug/ml aprotinin, 3 uM benzamidine, 0.4 mM DTT, 1 mM PMSF)°| ©# %S

3|t 2 $ ZF sampled] o T AS Ao, 1 F 10 ugd

gz o] WkE e anti-GLUT, anti-GLUT4 antibody % anti-PEPCK1S o] &3]

3¢l 3}tk Membrane proteing 12% SDS-PAGE el 7]

PVDF membrane®] #7]o]lE AlZ U Antibody<te] H]E-o]2 A%

BSA, 0.1% Tween 20& &332 & TBS bufferol 41 membranes 14|

D'ITE—;
2 RESAIZ1aL 4Tl A 16417 &< RESAI A

T} A

O "2

H

Rus

<

glucose transporter

[e)
T 24

150{‘

ol
=

v 3

=l =y

=
=

kel

)
=

. HESS 9 membranes
washing 3t & rat GLUT-4¢] C-terminale] 5-©]% 2l polyclonal antibodyZ
Blocking buffere] 1:10002] W& 2 34 ato] AF2olA 307 st vHSAZ T
o]
et A e]stal thA] washing 3t

& Western blotting detection system< ©] &3}

membranes A oW il anti-rabbit IgG7} A7
1t 10009] Hl&= 3|4 sto] F2olA 302 &
Membraneol] F-2Hg ol

.
%439

0] =

¢)+ horseradish peroxidase&

2) SAAY
218 9] ZA A9 o3t

to] A A3 a1, Tukey's testZ follow-up test®
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ol AGAE

DAl 28 33 drHge 9% 39 Mdad

7}) #zp
w3Atol] glol A “©FAlE”9] a-glucosidase A A S FHET] Yste], AT
FatAIQl AExdfrelold eSS B8 v Al 28 FuIdAE
18 35-7541, & 8d9 127-270 mg/dLoln | F3}ls| w2l
% o]/dl xR 99 (of)S A

oY

ofr
o

NS
e o 32
o,TL'OT'_E

°

1o b
N
JPE
o
-9,
>

gol A% e mA= FFS FAbeY] Yot Ay (BT
AXNANAYG (W zxh), 2kt A “DAE” 200 mL (2P E 244 g,
069%)8 FA] = 1A7F Aol AHAA AL 72 B A A 74
7}s %k r<E3}lE available carbohydrates)?] A3 @& 50 go &
, 60, 120%0] AW "l AHelw, AAE G SFL
Eig}l:]-l]—}\]ﬂg]aﬂ =712 =
2

3@ 4y Moo o> NopN of
©
o o g
03#1:3:

T8 on

> % o
ol
s

ol
32
o
o
b
oft ¢
i
1-rl
rlr
fol
X
g

% o ut =

=)
£
rr oft
o|N
S
.
2
tlo
-
=)
k]

to dlo i

kv

Aoz oz 0 XoAE S o Jo R > 7 Ay oot ol

)
M
1%

ot ot met I om >
Lo
H

A= ﬁéi‘iﬁ% b (mean+SEM)Z A8t Th Al Ato] €]
A < ANOVAE Atgste] AAletlaL, Tukey's testE
follow-up test® }%5}3’13} (p < 0.05).

)

2) Al 28 A FriAgd o3 G AAEH
7b) 23t
Frdtatel QlojA Alme] ddxd g3E retr] fls A2 At 20
(& 129, of 8%)E randomstAl F o2 Sl
) &

oL

AN HF
> ARE 12577 AAES ot A5 SR 2T E 1.22g9]
frE ‘A1’ 100 mLs vl 33] AAbel A H&skt tiE& a2 placebo
22 g9 o] e AdAFE 100 mL)E " 33 EH&s. A4 A,
o 3xte] MG AFE FH43te] AZFAF (body mass index, BMI,

oo
o

o
JHI
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kg/m’) & AxetRn gt AAL % (Bioimpedance analyzer, TANICA,
Japan)& ZAsth WA/ A4 A 2 FR F FRAHN gHonry
At dol daaE ey FrE azdEadyor 245w, 9
2 G ZHEAN, FU2HE, $AAY, HDL-2d 28 E, LDL-Z ¢ 2H =
BUN (blood urea nitrogen), creatinine %5 &4AHo R ZFA8%0. 4 GOT
(glutamate oxaloacetate transaminase), GPT (glutamate pyruvate transaminase)
F4E& S48 dEH FEE radioimmunoassay§ &2 FA3ATH L5
naAAE AY /17 A3 Fol FRA 5 g TEFE

W3t 0, 60, 120, 240%0] Fulel A APstel Y R AHUS FPsAa, Y

W oeled WsFH] AUCE Tahsich

1=D) Eﬁlﬂﬂ
AR AFHZIZE A R 12530 AFH7IT T8 Fo SAHA 9 Zo] (difference) S
Tala, difference?t] ol HEL t-testE ALE3F] AAEAT (p < 0.05).

HE A8Z2 A&5= B50~60T)% the H43sto 119

S
e
of
o
A\
o
Oll

gakaltt.

F 9F 42 Dubois 59 Wl wil glucosed X+ o2 ¥ &=-3H4k

o] B39 PO (1 md)oll 5% phenol
(1 m&)3} conc.-HeSOs4 (5 ml)S A% x| 7Fste] wH-5-AF T Glucose (25,
50, 75, 100 pg/m)E ZxFo=E dto] TE=FHE A At Alse vhg2
Ao A 3087 LREFATHIF 470 nme] spectrophotometer (Backman C-680

series)ol| X FHEE SA3IA T
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{o

) g

SOMOGYI—NELSON‘?&—% o]-&3}
(1) AleFe] z=A

TS ¢ Ao XY ESF (NapHPO, - 12H.0) 71g, FAAZEFUHE R

32

o

(KNaC4H4Os + 4H20) 40gS 400ml o] ol 521 o 1IN NaOH-& <} 100me =}

10% &4 &< (CuSO4 - 5H:0) 80me-s 3 7}??}5}. ol7]e FAUEF
(Na>SO4 - 10H20) 410g2 7hshe] =541 v IN & =358 9

A7veta S5 F7hskel 1,000me = &@?}E}, o] AL 1~247F W3 e
o pate] o] Hyste] ALEEFSTH

(2) Al
Alay Bz (755 5 g8 24 ATl FHskel el Al bnts 7+
7beka miAlE @ & B FEZoA 1583 tdEdrh FER Ad F 25%

KI€ 9 2nls A3 ¥, o

[\l
z
ol
r)t

0
—
&1

Sntg Wel ¥ $Ee| Ak

o]
5% % 0.005N NaxS:0s8- o2 2459 .ﬁﬂ Sahoz Walgl e 1%
ARA Ak 2u-9 S Fpate] Hatdo] glojAE B FUHoE YT}
(3) A2
(%) = = S <100

A A 2 (n)
B: tlzohe] A4 (n)

f: 0.005N NapSy039e] &7}

D: 8405

1.55 :0.005N Na»S20s, 1ml= glucose (mg/5mé)
St Al & Hg)

3) B9AYGH

DIESTEE

HE A& (100 m¢)oll 10 g9] trichloroacetic acid (TCA, 10%)S % 7}&}o] 4Tl A

12417 A ske] diid g HAAA Zeladvh. Add @udS dAEd

(10,000 rpm, 10min)ste] 3]38far, WHEaro] Yol 0.2 M boric acid borax buffer

(pH 9.0)Z 24A17F FoF T34t}
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|50l EAets @A g2 Bradford Wl +3+o] Bio-RADAFS] el A
Alefo 7 A3t Dye Reagent$t 32 /72 34 (14, v/v)3dted
o] 7}3} 4 3L, bovine serum albumin (BSA)<S standard® AF&3Fe] 510 mmoll A

=

e A =49

d

T *=
AAZANE 4 mgS 6N-HCl 1 M= 713 S Ny gasE 34171
okt ol& 110T 2ol A 24413t 7k A1zl 5 =
(DDW) 3 m¢-s H7Fgk vhs HCls 3oz A7 (33] vbE AlH)§ oh
o] A]&E 0.3 M lithium hydroxide (pH 2.2)l &38]&}x o
5 mE AL3 H 022 um membrane filter® o] 33}, o] S olm| =4t E217]
(Hisashia Hirano)® #2135} t} [Column, Ultrapac 11 cation exchange resin (6
m x 200 mm); Buffer flow, 45 m¢/hr; Ninhydrin flow, 35 m¢/hr; Column temp,
50~80C; Buffer step, 4 step; Reaction bath temp., 130C; Buffer pH range,
3.2~10.0; Injection volume, 40 ul].

4) A gF
A HEAEL Folche W ol £3te] 23t} 4% HoSOy/MeOHE methylester 3k A 71
t}2 GC [Hewlett Packard 5890 GC {Column, Supelcowax-10 (60 mx0.32 mm);
Detecter, FID; Carrier gas, N2 gas (2 m{/min); oven <%, 180C (5 min)°oA] &3

5CAEA7Ia HFE2RE 220T (20 min)}]& °]&3ato] 413k

ok
off

5 ¥71&
F719 4= AOACS el wet AFARE 1 g2 conc. HNO; 5 mlE 3| A 7] 2L
thA] ternary solution [HNO3:HoSO4: HClO4=10:1:4 (v/v)] 10 m¢E WH3-A] Z )

o] 7]ell hot waterE 3 7}8F4] 100 ml mess flaskoll A &3 o} oS thAr] o3}
(Whatman NO.2 filter paper)ste] F7]14 %S ICP spectrometer [Atomscan 25
(TJAIE ol &3t E4s3dt
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Y. TLC ¥4 % open-column chromatography

1) TLC
TLC (Silica 60 F-254 plate, 5 x 10 ecm)E A3t Ealadeh A4 F
FagEUdS FAsr] e DAPE E2l¥ bandEs AR oW, UVESEZ 9
EAQE Fgelslr] s UV lamp (short wave)stoll A bandE #2351

2) Open-column chromatography

273 2 em® open column®l silica gel column (Silica gel 60, 230~400 mesh
ASTM, Merck, 5.0x80 cm)e. & &3 & HA/Mgvl 2 elutionsdt &l o}

o. HPLC % GC

1) HPLC
Cis column (mobile phase; MeOH: ImM ammonium acetate 6:4)& AF-83+%

Flow ratex 1ml/min, peak®] detection PDA (257, 267 280)¢+ RI detector
AR&-3F3

2) GC
A2 E 1.0N-H.SOs/methanol® methylation A]7] ©3 GCE ©]&3}¢] hexane
fraction &2 &4 S Attt £4 %702 Hewlett Packard 5890 GCell
Supelcowax-10 (60 mx0.32 mm) ZHA 2 & FID detecter® N, gasS 29 2 M3 2 A
st HAx o8 2= 180TCHer HF Afl%+ 200C (10 min) il +3

AR [e}
3CA Ly = Zz o).
2}. Spectrophotometric &4

1) NMR
Bruker 500 MHzE A}-&3}%3
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2) UV

Alg2E At gujo] &8st UV/Vis & patterns Backman C-680 model
UV/Vis spectrophotometerZ ©]-&3}¢] 225~445 nm scand}$ith.

4. B 2 AL LF

7h Agsd R AT
Z17kol & A A Ho dE AR (4°C, A&, 50°C, AH) & 43 & NA,
EMB Agarell ztzt g9 et 108 3]43 A 85 100 wf HEatal =d3 3
=2 & NAE 30C, EMB Agars 37C incubatordl] ¥ il 24A17F wjok & #2slsc)

Y HJE 2 44
Brookfield Viscosity meter (DV-1 Viscometer spindle No.1)E ©] &3} 12
A2HA (Colorimeter, MINOLTA-CT310)E ©] 8434, L, a, b #oz A%
S48t

o A
1) POV
AR F 5 g (BEF A FH)E dof 2AhEREER (32, v/iv) S 265meol
o)l X3 QoEZF & Iy (AFA v HEolW AL ALE)S A
50 H& & o5& 24 10 150 the, & 30 me shstel Ash
B0l Ao s ABAN 1 mE Ao R 3t 0.0IN E| SN EFHOZ
AAsAh M2z FAPS she] AT
(a b)xf

et 7E (mea/kg) = 714 2] xﬂﬁa’c(g)
a ! 00IN Hg N HEFN AA + (ml)
b 1 FAIFel A 0.0IN Bl it EFS] Al ()
f : 0.0IN E] 3 GEF] 97}
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2) COV
50 m¢ mess flaskol 4.3% CCI3COOH - benzene$ < 3ml, 0.05% 24-DNPH
benzene& <Y oml, =HH A|E N 5mS F &3] Jlste] vl E sal 60T 5ol A
307 i th 7 Aol A 1AIRE WA ge S, ool A 4%

KOH/ethanol- &< 10 mlS 7Fslo] EAA| 7151 104 o] A1 S ==
3le] 440moll A FHEE SAHEA Y. A X = a3t E Beixe 5=
71 =233
& AlgdwHe o COV = A/ B

A = 440 el A FF %=

B =A&8d 5mlse AlRHEH(g)
Henick® ol 23 L3 COV = 3.861 Aso — 2.170(E X3} Carbonyl)

3.861A40 — 3.012A430
%Eﬂ@mﬂzl|IIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIXI(D)
0.853

<8 (e o] ¥ E Henick¥ S 22X 440mol A SF3E=5 A3}

.
%

OViraykg) = 0OOOODOOOO0O0O00O00O0O0O0O00O0O <1000
0.854 x W

ool
F

olo] 440mmel A Y38t EF TS
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3) TBARS

7h) Aleke] zA
10% BHT (Butyl Hydroxy Toluene)/ol ¥2S Z A3t} TBA (Thiobarbituric
acid) 2.883g% 100ml2] FF59] =o]x2 TCA (Trichloroacetic acid) 150 g=
ST 750meell Zkzt é’%‘?ljr & #Foto] SHFE H7bskel 1,000me =
B AGAZ T

L) Al
Al =89 5goll 10% BHT/ethanol 500} 5 15mlS &%3Fe] homogenizing
(14,000 rpm, 30sec)AlFH . o] TA N 2mie} TBA/TCA & 4mlS &35}
vortex AlATh FAIH = THF 2me¥ TBA/TCA 4ml-S EF3he] vortex
3t Tl Vortex Al Z13$ heating blockel 4] heating (90C, 15min)A| 711 &2+&
Eol ofF 5&7F Wy A7l thg YAEE (3,000rpm, 10min)ste] G wE 3] 53t
spectrophotometer 53Inmol A EJ =2 =As}4 )},

th) ALY
TBARS (mg/kg) = Absorbance x 5.88

12
lle}
ot

Z}. Moused] W3 FAAH

1) A% 10 mg, 16.3 mg, 25 mg, 37.3 mg/30 g, control (saline o))t}
2) A 7 Ae e 2 SRFTE AFESEY stocks WHEO A 3| A sl ALE
(autoclave)dt$d a2, ICR male®} female Z} 10vF&] ol A F+5Fo] (0.2ml: 13

dT-Fol)sk At
3) AR

7h ERtSd 2 AT e B Foldd 2 143kl 6AI%E FqE Flskar,
o] F 2= ofFol 1314 A HFEte] 7A EF AWt o] W3l
TESSLH, A EES 5 R AEEEF ¥ AE =d o v
7hsdel e S ddte] Fo] BEst

W) ATS54: 4580 AHRE BE AT AT ARV F 0,4, 7Y
S8t (MEed Fol A 2 BN ATE 44 54 715)

o A JFAEEA AN AP A7 e AFols S S A
S o HAE A, BE AETe] AE ds Fol AL RRE 7Y
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eh) delehd Hak 23 1dd AAAZ 5, etherz vhF] A

AP A FEaA7E Eoldes AP Fo] AsHAAAI7E

&3ate] sty WE 3 (WBC), 485 (RBC), slE==2H (Hb), hematocrit
(Hct), blood platelet (BLP), mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration
(MCHV)= Z7st3lth

nh) defAyseta Hab BE diedol A Add dof F AdFE AP R
ol-gatil v 4 4T W By F A4 2(3000rpm, 10min)s}ke]
s st AA &

o] &3le] Futwz (TPROT), albumin (ALB), lactic
dehydrogenase activity (LDH), aspartate aminotransferase (AST), alanine

[¢)

aminotransferase (ALT), alkaline phosphotase (ALP), glucose (GLU),
cholesterol (CHOL), triglyceride (TRIG), creatine (CREAT), blood urea
nitrogen (BUN), creatine phosphate kinase (CPK), calcium (CA), phosphorous
(P), gamma-glutamyltransferase (GGT), uric acid (UV)E A&t}

4) BASH B Ago tidt A4 £24L Duncan’'ds Multiple range test$}

RS
Student " s t-test® ©] &3l FoAS HASIT]
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A 2Ad dT+2ad

1. FF A HATAA AA 8 FE

0 HEAB (M3 M AL A& uj A E2| dF-FEHEE)0| 7t& 258t
a-glucosidse A sl 2= L|EfL] AL,

O umelM 82XSIE HATSE MEHA (AB)JE MEHSII ABC|
S =

x| tEol chet HEHel of T

7 oWAEFE A

D) @93tz 2% MATAANFEY P2
7h) WAREF] 245

dul Aol AL A (Ao

o A% ulEo 2 Table 1 ¥AE WAFFEE 4%, PDAMA Ao HE o]

w2 M A a-glucosidase?] EAS 73 3]

==

S
(HAFF 8m id 9F) 24T FE7]elA st w35 L3k A
Table 3 °lA1= AB (A #HA), PO (=et&g¥Al), CM (N E7]15Fat2=HA)
57} PDARIA] AollA A&t =g 3,7, 10, 149 (HF o2 433
PDA A dol A AHAEE WAltel] ue} Folstd e, & Aol= gtk 7Hg

Aol whE e POZA 109 whol| plateE 3] Q@ola, ABE oF 149 whel,
A et o 2 CM2 189 Whol| plates ¢33 9& AEE AK3HATh & ATolA
olel A¥= & vl AR diFul A5 L o)h)& 371 As) WAl
A gletodof a17] wliEel 1 AEHEE SH3ATh

el FS As A wigel= plates oF 710% 9S A2 4K HATES A

W Qitow ALgaglth
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Table 3. Growth of mushroom strains (mm) on PDA medium

Incubation (days")

Mushljogm
strain 3 7 10 14
AB 103 32.0 51.2 78.3
CM 112 29.1 40.8 60.8
PO 16.6 56.7 85.0”

YAB; Agaricus blazei (Sginryeong), CM; Cordyceps militaris (Dongchoonghacho), PO;
Pleurotus ostreatus (Neutari).

S EREEX IS DTS

PlateE °F 70% ¥<& A== AS3 AB, CM, POv S ulFuhitsEo] i+
71 B Z] o] 1% xyloseét 1% prolineo] #7Fd v x 2
pm)3t At o] E WA ARG E o] HEE $Z2dZ% 3 thg n-glucosidase?]
g5 54k A¥= Table 49 #th

AB9] a-glucosidase &4 A 3= 30.4% A3, PO= 23.9%, CM< 205%% AB9]
HE (HEAB)”} a-glucosidase &S 71 ZshAl A st 3 o] HAT S
AYPEZ o 2% A E=RA B ghol Aol 7b AT

=2
~
e
oft
o
—
T
=
o2
—~
[\]
Do
°
a2
—
[\
o

Table 4. Inhibition of rat intestinal a-glucosidase activity by the HE of submerged

liquid culture of mushroom strains”

Mushroom strain® Solid material” (%) Inhibition (%)
AB 25 + 0.3 304 + 267
CM 21 + 0.7 205 + 2.4°
PO 23 + 0.6° 239 + 1.2°

1)Submerged liquid culture incubated at 22°C for 7 days and evaporated.

YAB; Agaricus blazei (Sginryeong), CM; Cordyceps militaris (Dongchoonghacho), PO;
Pleurotus ostreatus (Neutari).

Y95 of Mushroom strains were u—glucosidase inhibitory activities.

YFreezed-dried.

“Mean + SD of triplication. Means with same superscript small letters represent significantly
different at p<0.05 by Duncan’s multiple range test.
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7H4 @A o] Holyd HEABY yeast 2 rat intestinal n-glucosidase Al &4 S in
vitrodl 5| ZAFgE A3} HEAB 5 mg/mL &=l A] yeast 2 rat intestinal
n-glucosidase A& & o] z+zt 27.6%, 15.5% % YESTE (Table 5). EFF o2
AL-8-3F acarbose?] yeast a-glucosidase A& &4 29.9% = YEFSETE In vitrool A
n-amylase A& S =33 A3} HEAB: 46.8%, acarbose: 90.1%9] A& &
el 21}l (Table 5). HEBH] %% 9] yeast n-glucosidase A 31&A & A Ty

ARAR AHEH D 9 acarbosest FAHE A HA S ekl 4F APz
37 9e Aow Andd
Weld & A7 AE HEABE ¥94384 WATOR AR g A7

A& 8l

Table 5. Inhibitory activities of yeast and rat intestinal a-glucosidase and porcine

pancreatic a-amylase by HEAB

Inhibition (%)

Sample
Rat intestinal Porcine pancreatic
(5 mg/mL) Yeast a-glucosidase . b
an-glucosidase n-amylase
HEAB 27.6 15.4 46.8
Acarbose 29.9 91.9 90.1
= R

1) AzZad23 g (500 me)

5 &E 0.4%, prolin 1%, xylose 1%, M 2%, MgSO, - 7TH20O 0.05%,
KIPOs 0.056% 2 ZA|d BAA] (300 mb)E AZZk2== (500 m)oll H7ksta
apETt (121TC, 308)3 tps, Aoz Wzhal & PDAU|R| A AL-3+ Agaricus
blazei (R1# WA, o}7bg]F22) MATF (1/4 petri dish/Aflask)E A& 7 mo]st=
ZHA #Ze} HF3Fa shaking incubator (130 rpm, 25C, 8)ol A wj k&l th
(Figure 3).
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Figure 3. Submerged-liquid culture (250 ml) of Agaricus blazei in a controlled room

2) Jar-fermenter (5 ¢)
OO DOOe WE3 U3 vix] (3 2)E 5 ¢ &% J-fermentero] H7}3F 3
TgET (1217C, 20 min) g § S8 A-2ollA WAzl v, O0v. OO E el
o3l wFE AB HEY (300 ml)-& HF3ke] wleF (130 rpm, 25T, 1v/v/m, 5

sttt w ol R WATARA HAMFES AT AEE AT (Figure
4).

)

Figure 4. Submerged-liquid culture of Agaricus blazei in the 5 ¢ Jar-fermenter.
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3) 50 £ W%k
ogd. nOooe)
wetEy (1217C, 60 min) 3k ¥ S8
oj3te] widE AB HEY (300 m)S H3
stk wiFo] ShmE W AITEALA] o

829 fermentero] A7}k &

W Fde wiA (30 £)E 50 £ &
5 A Wzta 7l the, OO 2009 Hel

%3t ¥l (130 rpm, 25°C, 1v/v/m, 3Y)

o

HETY N8R AME AT (Figure

5).

Figure 5. Submerged-liquid culture of Agaricus blazei in the 50 ¢ fermenter

4) 500 ¢ =¥
OoOch DOOe WHa 543 vi=] (300 ¢)& 500 ¢ &S] fermenterll %.47}55} 5
T (1217C, 60 min) ¥ § S8 A-2ollA WA vE, OO0 3)00¢] gRidl
S HFske] vl (130 rpm, 25T, lv/v/m,

osto] mjdE AB HEY 35 £ujkes
34) sttt (Figure 6).
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Figure 6. Submerged-liquid culture of Agaricus blazei in the 500 ¢ fermenter.

5) 5 k¢ #) <
gk HOOde Wy
A7bsta mebE (121°C, 60%)3h

sdst AAHlA] (3500 ¢)E thEFE SR (5000 £)l

ol
g, WaxE o8ty S8 A% &
471004, 9009 wH oz ekt of7te|F 2 wYgE 300 /& HE & 5 ki
GES A (Figure 7).

Figure 7. Submerged-liquid culture of Agaricus blazei in the 5 ki fermenter.
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ol Mi¥=S sAAE (FD) 3 23 spray-dry (SD)F Ao 1&g &3}
rat-intestinal a-glucosidase®] /4S5 W23}t (Table 7). FD®F SDe| A%
1Y 5L ZtzE 25 2.3%% 1L, rat-intestinal n-glucosidase A3l =& Z+Z+ 30.4%,
255%Ath. F A &7bo] 1 E o]y} a-glucosidase?] A&l ZFol7t @it uhebA

4 % AGAEE FD3] AT

Table 6. Comparison of the inhibition rat intestinal a-glucosidase activity by

spay-dried and freeze-dried the HEABY

Method to drying Solid material content (%) Inhibition (%)”
Freeze dry 25 + 0.3 304 + 26"
Spray dry 23 + 0.9° 295 + 1.8

DAB; Agaricus blazei (Sginryeong). AB was extracted at high pressure after cultured for 7

days.
2)|:g1ucosidase inhibitory activities.
YMean + SD of triplication. Means with same superscript small letters represent significantly

different at p<0.05 by t-test.

g AR A

1) FD A&
o] HEAB 350 /¢ & ultra-membrane filter® o3}l R A 7|9} nlj o &
etk = Bl md qAE 1,000 ¢ FFF (75C)NA oF 208 A==

.l
(Brix 50) 7St w=3te] 15 29 w595 At o] MFdEd s57le=
A

[e) =
o = =
P9 ASE Qo WA B A4S AnE EALAT (Tables 7, 8).
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Table 7. Brix of the concentrate from HEAB

HEAB (¢) Concentrate (#) Brix

350 15 50

Table 8. Dry weight of the concentrate from HEAB

% Dry weight against

Concentrate
HEAB (#) Dry weight (Kg)
(£) HEAB Concentrate
350 15 8.94 2.55 59.6

2) &4 £8%E
TAAZXE 50 g2 %H EtOH A HE (f-D-Glucan, 2F7Fe] & tpdA x3+
)& 104 g, F5 el 10% TCAE #H7tste] @Mz 03 g& ATt o] F9
718 e =24 EEHo| 9|3}l hexane, chlorofrom, ethylacetate, butanol,
FE44 T89S 47 06, 48, 79, 1211, 139 g& AAT} (Table 9). #4184 A 5E
AxE B0 g C2FEH 42 £85 48353

t}) A 89 a-glucosidase &4 A AZ

3 5 9] a-glucosidase?] A 3]&S Figure 89 YEMH AT Hexane (HX),
chlorofrom (CL), ethylacetate (EA), butanol (BT), 75% EtOH % A& (EtOH), 10%
TCA FAES 47 05 mg A&+ ZIE Acarbose (AC) 0.5 mge] A3l & 2
B W& T Acarose’} 34% A 3lE UEl A2, Hexane (HX), chlorofrom (CL),
ethylacetate (EA), butanol (BT), 75% EtOH H A& (EtOH), 10% TCA I AEL
7bzb 1.840.2, 2.9+0.2, 29.0+34, 11.1+1.7%, 18.7+2.4, 3.8+0.4°] A3} &S vrep ol
ethylacetate ¥ & &9] 29.0%, 75% EtOH H A Eo] 19% %2 =2 A3 4=
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e At} o] AL £==3 A2k acarboses 05 mg A7 34%9 A&z vus

=

Table 9. Amount of principal fractions of freeze-dried materials (50 g) from
HEAB

Fraction Amount (g) Composition (%)
[f-D-Glucan (75% EtOH ppt) 10.4 20.8
Protein (10% TCA ppt) 0.3 0.6
Hexane 0.6 1.2
Chloroform 4.8 9.6
Ethylacetate 7.9 15.8
Butanol 12.1 24.2
others (water sol. fraction) 13.9 27.8

Total 50 100
40 -
A35 i
+
= 5
220}
215
=10/ .
] 5 |
. - Ll o
AC HX (e EA BI' ECH TCA

Treatiment

Figure 8. Inhibition of rat-intestinal a-glucosidase activity by fractions of freeze—dried
materials from HEAB.
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2. A TAA] AWM FES] FI=A &2

7}. Rat intestinal a-glucosidase activity *] 3l

[0 HEAB= a-glucosidse &M 2 Z3s| X3l st 2, Ethylacetate fractionOl

7t 23 Msl&e et A

1) £8E 9 Rat intestinal a-glucosidase &4 A 3

HEAB®] FDAIE (10 )& & 100 mLel <21 o5 Figure 13 o] =4

w2} hexane, chloroform, ethylacetate, butanol, aqueous fraction® & #3] 3} t}.

Table 794+ ZH FDAE 9 FD #8529 %3 n—glucosidase A A& AEE

vaak i 7F B Ee] #e & Aok ATk /M Be HHL aqueous O

AA Y oF 80% Tt 1 th&o] butanol, ethylacetate =2 = 2+zF 10%, 5% % T
Chloroform % hexaneZ 9] 332 o}F At} Acarbose 25, 50 pgo A5l
747y 23 9 30% vt 183 ol5 ZF B3 9] n-glucosidase T A TS
ethylacetate, hexane, butanol, chlorform & o] z}z} 62, 59, 38, 17%ZA
ethylacetate®} hexane &8 oA =2 &Ado] YEFY:

Figure 9% 7t #3 9] a-glucosidase &4 ¢ A'5S Acarbose®} W] xl3}o]
AE3 At} Ethylacetate £33 hexane 39 100 uge Acarbose 50 pg H.th
Z+ 7y 187%¢F 170%¢] &32 e AL Acarbose 25 pg B.UF 271%, 260% <]
EE eI o] AdE w9 Fo R AMNE o o5 Fo] AL
Acarbose®] & ot 719 FdAt. o5 EH el AAl
in vitro &4 A assayol Al default result & AA] 248
olyel, 44 s Walshe ol A sl AV Wi
2y - A48t o]of & Aot} Ethylacetate 2 7} hexane #3 o] 9ol R3] &

33 a-glucosidase EA S JASIA R o] EFHY A oyt
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Table 10. Inhibition of rat-intestinal a-glucosidase activity by fractions of freeze—dried

materials from HEAB

Fraction” Amount used for test (ug)” Inhibition (%)”

B 25 227 + 097
Acarbose 50 395 + 09"
Crude extract 100 329 £ 1.0
Ethylacetate 100 61.6 £ 0.5°
Hexane 100 59.0 + 0.8"
Butanol 100 379 + 1.3
Chloroform 100 170 £ 0.3°

UThe fractionation of spray—dried materials from submerged liquid culture of AB.

YConcentration of Acrbose 25 and 50 ug was 2.5 and 5.0 mg/mL, respectively, and of crude
extract or fraction was 10 mg/mL.

S)Ufglucosidase inhibitory activities.

YPpositive control

"Mean + SD of triplication. Means with same superscript small letters represent significantly
different at p<0.05 by Duncan’s multiple range test.

300 ¢
B0 g

N
93
(e}

2 g

[\
o
S

Relative Inhibition rat
against Acarbose (%)
g 2

W
(e}
v

CE EA HX BT CcL

Treatment

Figure 9. Relative inhibition of rat-intestinal o-glucosidase activity against Acabose
(25 and 50 ug) by the fractions from submerged liquid culture of AB (100 pg). CE,
crude extract; EA, ethylacetate fraction;, HX, hexane fraction; BT, butanol fraction; CL,

chloroform fraction.
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2) Ethylacetate 38 2 Z % ¥ a-glucosidase 84 &2 2] &4
Ethylacetate &3¢ 3% n-glucosidase A A E2& Bgst7] 98t

ethylacetate &8 & Cis reversed phase column® @ #2]3}3 Dual UV detector

(2202} 280 nm)ell M &7 A3 1079 peak7} 2] S A} (Table 11). °|=

REE3Ee] collectiondt T F538ke] o] 59 a-glucosidase &7 A3

=ZA3sac. 2 23 M g4 o] =& peaks 3H O E a-glucosidase A4S oF
70% A&etA . 1 9] peakis thh B A &S JERSIH

kAl Peak 3M& UV, TLC % IR 5o Aoz *el - 43 A}
Isoflavone®] wi=A] (2] 74 ¢ %“0] A= A= wre ol wet o] 9}
#AH 5 E isoflavones T 3Fe] a-glucosidased] &4 AT S S35
(Figure 10). 1 Z 3} daidzein©®] 33.9% genestein®] 85%, genistin®] 15% 2] A3}
E37F Shof, A7} ok genestein®] E37F 7B Al

il

Table 11. Peaks seperated from ethylacetate fraction by reversed-phase HPLCY

Peak No. Relative area (%) Inhibition of n-glucosidase activity (%)
1 6.3 10.8 + 0.7
2 55 155 + 09
3 20.1 701 £ 14
4 99 186 = 0.3
5 5.8 194 + 0.8
6 12.3 255 £ 06
7 95 30.7 + 04
8 13.2 145 + 0.7
9 9.6 174 + 04
10 7.8 20.1 £ 04
Total relative area 100

DCis column (Young Lin Instrument CO., LTD; Mobile phase, MeOH:1 mM ammonium
acetate=6:4).
“Injection content: 100 ug.
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100 p

Inhibition rate (%)

Treatment

Figure 10. The inhibition of rat-intestinal a-glucosidase activity by isofalvones

(Daidzein, Genistein, and Genistin).

Y. STZ-induced diabetes rat 243 (A13¥ Fxd 2d)

HEABE STZZ2 E=xHES fYd H1d SxsS=22d UM L3t
EoE HEIAL2M, GOT 4= HLAAH 2 £42 deste 20

LIEHLY A CF

D 27 44
7h A= 24

AU NPHATAA v =] dnbdE FF2 Table 1201 LR AT
4 .

< 184%, 32 9.0% 1¥il F

rlo
w
w
&
X
A
OE
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Table 12. Proximate composition of freeze-dried HEAB

Ingerdients Composition (%)
Moisture 3.8
Crude protein 33.4
Crude lipid 18.4
Crude ash 9.0
Total dietary fiber 10.0
Carbohydrate 254
) Al

In vitrooll A yeast a-glucosidase A 8]&A o] Al#E 1 = Acarbose?
~| 3l kA 2t Tr/\}ffL Aoz &Q¥ HEABS 2% @9 MHdaxss S4s7] 9l
STZ= Ixgd F23 FdA HEABS FDARE 47 Fold § ddusts
dFsd. 1 A= Figure 110 Yet et &5 el txaolA A& (1
+

o ot

o

g/kg)<S 3 3o I F7b= 30, 603 Z+zF 1286 + 14.0, 1406 + 157
mg/dLgi [BR3 L = Zd—“ﬁ:ﬂ} st/ HEABC] FDAI& (500 mg/kg)S sk 74§
30, 60%o &9 ZF717F 242t 76.7 + 5.1, 101.0 + 10.6 mg/dL= urE}ur, o] = 7o)

Hlel frejd ez vA yEsy (P < 0.05).

t}) AUC
w3 HEABY FDAIR 9 &8I ZE7F5419 area under the curve (AUC)=

10,027 + 944 mg - min/dLE e, & (13,381 + 1,306 mg - min/dL)ol| =] 3}
Fox oz Zgtt (P < 0.05 Table 13). wetA HEABS FDA &2 i ol
JojM AT dFErtE Astele 237 d2S &d AT
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40
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Figure 11. Increase of blood glucose after the administration of the HEAB in
STZ-induced diabetic rats.

Table 13. Area under the curve (AUC) of postprandial glucose responses of
STZ-induced diabetic rats

Group AUC (mg * min/dL)
Control 13,381 + 1,306
HEAB" 10,027 + 944”

b Submerged liquid culture of AB.
2 significantly different at p < 0.05.
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2) 7 AHEH
7h AT B Aol AAF
Table 14 7} AgAol& 873 HAAAZ F txa3 HEAB® FDA &9
A L Aol gdHAHFS Uetd Aoz {FolHQl Aozt gldth

HEAB®] &7z A#HE 2olAd# &8 (food efficiency ratio, FER)o <] % <l

Table 14. Body weight, food intake and food efficiency ratio in STZ-induced diabetic
rats fed control and HEAB diet

Treatment
Item to be measure
Control FD of HEAB
Final body weight (g) 251.6 + 10.0 2429 £ 109
Food intake (g/day) 194 + 1.1 179 + 14
Food efficiency ratio (%) 23+ 09 21 £ 06

Z2lo] 9 HEAB® FDAEE HFAIZ A3 vz=+ 2 HEABY
0

NIV
flo
o
o
o
T
BUA
£ &
32
kv
e
i)

g

¢}
—_
N

e Eaze guy S AN 3409 A Pt e & F ot
WyoE F4% A9 24 AR o §¥ 3 vk utehi] HEABS 4713 43:
93 Am2EN FEE gadA 3700 dgadd Bt 9 Aow Audt
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Figure 12. Blood glycated hemoglobin levels of control and HEAB groups.

o
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Ho

Figure 13°] eERHATE 10% HEABS] FDA] &1+

I #oldow

9]

144 mg/dL= thx+" (341.6 £ 14.6 mg/dL)ell H]

okttt (p < 0.05). WA in vitro 2 in vivodll Al a-glucosiadase #

el HEABS FDAR & STZ=

+

[e)
A&

=

El

o

&713k

9

2 ged k. mepA obbe T BHAR

e 2,
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601:

o

T . o
oﬁ | M/M oE
o o
K Br

HEAR

€3
Goll Z=go] dvtal <44 o webd HEABS
o]

ZY2HE 5= HEABS FDA & o A
7+

3
5
YERJATE (Table 15). Y g e 2l %2

B K

B s o

A .In. EE W

! = ™ "

< T W

= v

B , B

M M moEK Mo <"

E 3 2 R E X = B B Y T o

(i ux) wpaan t___.l_u -E..u___—

X @ =
ﬂMO ‘Hﬂ ,mﬂ ;OH
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7o Mo T
R xvo)
- -
oy Bo %E

Figure 13. Fasting plasma glucose levels of control and HEAB groups.

129.1 + 33.2

Cholesterol (mg/dL)
1437 £ 17.8

1352 + 454
— 71 —

Triglyceride (mg/dL)
142.7 + 40.7

2 AtsE

Treatment

al

Control

HEAB

Table 15. Fasting plasma triglyceride and cholesterol levels of control and HEAB

groups



u}) Glutamic oxaloacetic transaminase (GOT), Glutamic pyruvate transaminase
(GPT) &4
g% 59 GOT9 €42 HEAB® FDAlE 0] 161.0 + 7.6 U/LE txa (203.8
+ 184 U/L)ell ®l3l o)A o= vkttt (Table 16). 87 GPTe| #7442 HEAB9
FDA&ro] txatel vs v A3ds vetliieh. GOT, GPTE A 2

oz EASE BaRA AWt fuE Y o] £4HAL o Forow
FE50] EAZAE} Eopxth weks HEABS FDAIE A3 e duz 913
W71 =4 AT + doe 7FsAd s dERSlth

Table 16. GOT and GPT activities of control and HEAB groups

Treatment GOT (U/L) GPT (U/L)
Control 203.8 + 18.4% 1627 + 367
HEAB 1610 £ 76° 1376 + 202

* Significantly different at p<0.05

v}) &% blood urea nitrogen (BUN)
gz 9 HEAB® FDAIEw9 A4 71548 %4 BUN vE& 494
zkel 7k §ldth (Figure 14).

35
30 f (
25 t

N

15 r

mg/dL

10 r

Control group HEAB

Figure 14. Fasting plasma blood urea nitrogen levels of control and HEAB groups.
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t}. db/db mouse A4 ¥ (A2¥ F=AF 2d)

D 371 AH &S
7hH AT R Aol HdF

2Jolo] AR FA-2 Table 291 v} HEABw 9] A5 418 £ 0.9 g/day,
Aol A FE 514 £ 018 g/day =, tHxTH 74 2ol 7F it (Table 17).

Table 17. Body weight gain and food intake of control and HEAB groups

Control group HEAB group
Body weight (g) 427 £ 1.0 41.8 £ 09
Food intake (g/day) 488 £ 0.34 514 = 0.18

}) Db/db mousedl A d9z=4
gl dalsnazd 9% ¥y 9 d3F

e

%9 F%E Table 189

el itk Db/db mouseol oA HEABS FDAIRS A7 A #5d93
7 dEd FEE AR FaAAY (P<0.05). FeElRIEN TR
HEABS] FDAlE o] ZrAasts 43S JEhf Attt Fax

EXv ¥89x4E HEABS FDAE @A4ES T8 98 UFo] dux g
=i 4 | veld ol e, HEAB9] B o3 &

o
o O
= =
A= QEd QTEE AAA AE

r&‘i 3
off

_73_



Tl nEEde A7z g9 waE UehyE A #ol2g HEABO FDAIR
GRS £ o AT AL A fHe dels vekd Aoz ygEh

Table 18. Fasting blood glycated hemoglobin, plasma glucose and insulin levels of

control and HEAB groups

Glucose

HbA. Insulin
Treatment o

(%) (mg/dL) (ng/mL)
Control 85 + 0.3 3287 + 28.1 42 + 1.1
HEAB 82 + 05 2109 + 175 28 + 08

*Significantly different at p<0.05

o) g 24 profile 7§41

HEAB®] FDAl&79] & ZFd2HE F2+ 178.049.3 mg/dLZ e}, =
(231.8+ 99 mg/dL)R.t} Fod ez gA Yeyth (P<0.05). &2 HEAB]
FDAIEw 9] 8% s4AY g5 79420 Aozt giddth (Figure 15). &7]7ke]
HEAB?| FDAlE A E A= nZY2Sd5S fAste], 59 335S
T AGWA FES ALl vlelseldn ARATh

300
050 - O Control group
200 | EHEAB
3 150 |
IS
100
50
0
Cholesterol Triglyceride

Figure 15. Fasting plasma cholesterol and triglyceride levels of control and HEAB

groups.
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gh) 4 GOT, GPT &4

g4 GOT @A ol7bg]F27to] 32464128 U/LE thEa (399.4+32.8 U/L)el
v 3 frolH o vkttt (P<0.05). @4 GPT &4 HEAB®S FDAl &+
(111.2£14.0 U/L)°] thZ (146.6+31.3 U/L)ol nl&) v& A &S vepyict

e

500
450 O Control
400
350 |
300 |
250 |
200
150
100
50 |

HEAB

u/L

GOT GPT

Figure 16. Plasma GOT and GPT activities of control and HEAB groups.

ul) &% BUN % FgolEd Tx
hxa* 2 HEABY FDAE+9 &% BUN % =Zgolgyd »rx= F9o% o7}
ol T o] 7)sdE & Aol 7 §llth (Table 19).
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Table 19. Fasting plasma blood urea nitrogen and creatinine levels of control and

HEAB groups

Treatment BUN (mg/dL) Creatinine (mg/dL)
Control 258 + 2.6 05 = 0.2
HEAB 243 = 4.2 04 = 0.1

vh) 3P A A A ARAEE o catalase S FA

HEAB® FDA &+ 7+ 229 TBARS &% (258 + 0.09 nmol MDA/mg
protein)< &+ (520 + 0.18 nmol MDA/mg protein)ol ®]3] F]&d o=
Faste], AAdAsstE] Aol AAE Ao w YEyY (Figure 17, P<0.05).
HEABY FDAl 879 catalase &4S 284 + 0.18 U/mg protein®. & thZE (2.33 +
0.04 U/mg protein)ell ]3| o4 oz F7hstith (Fig. 6, P<0.05). T
sEANAE FEIAR7] AT P o2 AAR(s o 7k A, netbA

ZA 9 HiatatA &4 o] LA Pt Catalases= A A A ES ALAe) B2

ABANA 24e JAst2 5 Bt mepr] dasEdd lojA oprtgl
AR HFHE catalase S F7HAIA, 2F 9 XA E JA G G
dH T MAEAE UEbd AR Alsdr. o7t F 2 @] AU HdAe
Frusas Astd 2Ef 228 BRoste] days Jidste 297 e o=
Al gt
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<TBARS> <Catalase>

H

nmol MDA/mg protein
U/mg protein/min
o

Control group HEAB Control group HEAB

Figure 17. Hepatic TBARS level and catalase activity of control and HEAB groups.
“significantly different at P < 0.05.

AD T A s E

HEAB®] FDAlE9] 7t 27 FY2HE 9 FAAY =5 2H7F 43.0+1.9
mg/g protein, 73.145.9 mg/g protein®. & hEw3} Fol & zto]7} {1tk (Table
20).

Table 20. Hepatic cholesterol and triglyceride level of control and HEAB groups

Cholesterol Triglyceride
Treatment .

(mg/g liver) (mg/g liver)
Control 468 + 3.7 774 + 33
HEAB 430 + 19 731 £ 59

ol) 2+ %27 9] glycogen 5% % PEPCK &4 =4
% HEAB®] FDA =9 7+ %4 glycogen %% % PEPCK €42 94
ztol7F glth (Table 21). 3= T&=°] A5 tollA gz & H7]' = AR T

s
AL YR 23 % FAYRSNE FH GFL FA g AoE
s E
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Table 21. Hepatic glycogen level and PEPCK activity of control and HEAB groups

Glycogen PEPCK activity
Treatment (mg/g liver) (U/g protein)
Control 353 + 51 266 = 1.3
HEAB 346 + 24 256 = 15

2% A9 a-amylase 42 HEABS FDAl & 9] 069+0.15 U/mg
protein® 2 w3l wls| feofA o2 okt (Table 31, P<0.05). HEAB]
FDA 59 AU a-glucosidase (maltase) 42 276.6£11.7 U/g protein&. &
) 2+ (304.445.3 U/g protein)ol] Hlal] f-ox oz ko (P<0.05), sucrase
g2 HEAB9 FDAl&+ (157.1+14.8 U/g protein)©] ™z (190584 /g
protein)oll W& & A¢S YEFNI Y (Figure 18).

Aolg o] dste2 opdetAl 9 o] B el Eae) AEel o) xETFoR

o

n-amylase ¥ maltase &4 &
T St dAEta o=

Aistel 38 Az

L
il
N,
2
>
oY
o
i
%
NI
o
-

Table 22. a-Amylase activity of control and HEAB groups

Treatment Amylase activity (U/mg protein)
Control 1.07 £ 0.07
HEAB 0.69 + 0.15"

* Significantly different at p<0.05
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Figure 18. Disaccharidase activities of control and HEAB groups.

2) 7+ 2@ AW zA 9 glucose transporter 2 insulin receptor HAFFE

HEAB®| FDAl® A AE o A7)l 4% 7} insulin receptor 2 glucose
transporter (GLUT4)¢] gene expression®l| "X+ &S xAsE Axs ohea 2o}
HEAB®] FDAE ¢ GLUT4 mRNA expression (b ZA oA djZto] W] 3]
26+02¥) FEo R fFo)Horw Zr71E o (Figure 21, P<0.001), A2 o)A %=
ol wiel 1.3+0.10 o2 ooz b (Figure 18, P<0.05).
rx2 W X EE 2 9] insulin receptor?] gene expression< HEABC FDA| &+ 3}
Zat Atolel oA Aol7t §lltt (Figure 22). whebA] HEABS| €44 &<
A3+ GLUT49] gene expressions S7FA A, WxZ & A glucose transportE

Z7HAA W AN ERE dehle o Ardth
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Figure 19. Expression of GLUT4 mRNA in liver and white adipose tissue of control
and HEAB groups.
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Figure 20. Expression of insulin receptor mRNA in liver and white adipose tissue of

control and HEAB groups.
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% AX 2l QoA g 2Ha T

HepG-2 ZtM Z=ofl A

L1 GLUT12] S7HAIFIR 2vg2Lt GLUT4E SIHA ZCE
[1 PEPCKe 5= #=2st= ZE&o|Arct

1) ZHAX 2dd 9l
HEAB®] FDA|

A d3 2489

g A A Eo] glucose transporter 1 (GLUT1)9 & o mx=
J S ZALSH ﬂr% t}& 7 Zt} (Figure 21). 7HA13E (HepG-2 cel)E HEAB9
FDAl & 1AIZE 2 6A17F &9 =F A% 4%, HEAB2] FDA 52 GLUTI protein

expression< 10, 25, 50 mg/mLY] S XolA thxTo] va) Z7tste AEs

GERG o fel Al Aol gt

[ T 1 26 il

<thr>

140

120
10

&

* ®

0
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0
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concentration rTg/an
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Figure 21. Effect of HEAB on the abundance of GLUT-1 protein in HepG-2 cell.



HEAB®] FDAl& &4 o] HAIE (HepG-2 cel)®] glucose transporter 4
(GLUT4) 9] T mA= dFS 2AS A vhg3 2o (Figure 22). HEABS]
FDAIE &4 il 1A =EA171 4% GLUT4 protein expression<> 10, 25, 50
mg/mLe] Fx=olA tixa (actin)oll Hl&] F7lske 43S YERld oW Fo] A<
1

zhol= §llth. HEABS FDAlE &4l 6A1F =& 4171 9 GLUT4 protein
expression< 25 % 50 mg/mLe] FEA thxT Hl& FoHoer FrteAt (p
< 0.05). wgtA HEABS FDAE 8442 GLUT4 ¥4 S S7IAA, @3

ba

A5 E delle Aoz AlsdTh

DS 10 ] 50 DMS0D 10 25 50

ACTIN e e sm - e

<thr> <6hr>
140 140
120 120
10 100
4} 80
£ ®
& 60
0 40
20 2
0 . . . 0 . . .
contrd 10 5 D control 10 5 50
concentration(ng/nt) concentration(%)

Figure 22. Effect of HEAB on the abundance of GLUT-4 protein in HepG-2 cell.
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HEAB®] FDAl &7} PEPCK®| &) m A= @3S A A3s o5

(Figure 23). 7HAE

(HepG-2 cel)E HEAB®] FDA &

TG =E:AZ
mg/mLe] FXollA thxtel & st
AT,
I 1hr |
DMSO 10 25 ald
PCK1 L -
ATV - -
<thr>
140 140
120 120
100 100
, ® o ®
® © ®
0 ©
£y 2
0 0
contral

concentration rTg/m.)

Figure 23. Effect of HEAB on the abundance of PEPCKI1 protein in HepG-2 cell.
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Table 23. Composition of some chemical compounds in HEAB

Chemical compound

Content (unit/100 mL)

Solid material 201 g
Total sugar 994 mg
Crude protein (TCA ppt) 946 mg
Total protein 460 mg
Fat 20.5 mg

5) 74 obu =4t

AZAE 4 ngg 6N-HCIEZ 7}5iaA 7]

o
£247] (Hisashia Hirano)® #2413t Z 3} Table 249 Y et

Table 24. Amino acids composition of HEAB

oS HCIE 7oz Al AsIe] o Ak

Amino acid Content(%)
Aspartic acid 12.31
Threonine 4.60
Serine 6.18
Glutamic acid 13.35
Proline 391
Glycine 5.76
Alanine 6.75
Cysteine 3.04
Valine 5.07
Methionine 2.27
Isoleucine 3.93
Leucine 5.33
Tyrosine 4,01
Phenylalanine 7.38
Histidine 2.60
Lysine 6.29
Arginine 2.22
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6) FIIESTF

01

AZARE 1 g5 conc.-HNO3Z E&| A 7] 22, t}A] ternary solution® & WHSA] 7] 1L
o] dtate] F7)AdES ICPE o] &3to] 43ttt (Table 25). Wi4&EF9 &
Tl =SS 31824 mg/ 2 olAaL, & FUIAHEA K, Ca, Mg, P& 7+7F 96.8, 31.6,
65.2, 19.3 mg/ ¢ °IA o] AL Ao 747]-@ 719221 MgSOy - TH09F KHPOLE
WATALA 7} o] §ato] Fg Ao , Fe, Zn, Cu, Na= 7}7} 0.1, 0.6,
0.04, 144 mg/ ¢ ©°lRoH = 421 Cr, Cd, Pb, Hg, As¥ #HE4HXA

okt

ofj

uu_ﬁ

Table 25. Contents of inorganic elements in HEAB

Inorganic element Concentration (mg/ ¢ )
K 96.8
Ca 31.6
Mg 65.2
Na 14.3
P 109.3
Mn 0.1
Fe 0.6
7n 0.3
Cu 0.04

Total 318.24

* Cr Cd, Pb, Hg, As; not detected
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4. &4

M

[0 A7] oA FollM ethylacetate?l hexane fractions2t 80% ethanol & & E0lA
a-glucosidase 4= Aalst= F27t ZAStACE

[0 a2 Z =2 isoflavonoids®t isoflavone-O-glucan®l ZslgtE0| FMHES=Z
g5 Mot

1) Ethylacetate fraction
7}) TLC 2 column chromatographyell ¢]3%F &2
Ethylacetate fractions TLC (Silica 60 F-254 plate, 5 x 10 cm)Z ¥ s}%
[ 7] &= BuOH:EtOH:DDW (5:3:3; v/v/v)]. 7= A3} Rf7} 0.31, 0.42, 0.50, 0.56,
0.63, 0.69¢] 6711 3}%E2] bandE DAPZ Aste] elstgith. Rf 042% T2
AEQ HK-1¢ Aoz AztxE £4Flo] 2s}o] ethylacetatedl] &35 += Rf
0.50, 0.56, 0.63, 0.69H¢] 47§l &=Ho] AF wHES & 71 UM o] 2=

E-uj|, Ethylacetate fraction®] £Aj3sl= o]E o8 71#] B2 E9] a-glucosidase?

A8 2o Toste oz AZHE (Figure 24).

— 0.69

‘ < 0.63

<« 0.56

< 0.50

 0.42

<« 0.31

AB AB-EA

Figure 24. TLC pattern of ethylacetate fraction. AB, Crude extract solution;, AB-EA,
etheylacetate fraction. Solvent; BuOH:EtOH:DDW (5:3:3; v/v/V).
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Ethyalcetate 3% 1 g& hexanelethylacetate (19, v/v) Eggdo g =329
silica gel column (Silica gel 60, 230~400 mesh ASTM, Merck, 5.0x80 cm)el
loading 3le] %Y &viE elutiondle] 20 m¥ 3 &t ol BEIES tube
107) @92 &2 "AFE=3 & TLC (Silica 60 F-254 plate, 5 x 10 cm) =
ghelstgltt (Figure 25). Fraction 73 8ol 7b4 wo ko] At

1T 2 3 4 5 6 7 8 9 1011 1213

Figure 25. TLC pattern of ethylacetate subfrction. Solvent; hexane:ethylacetate (1:9,

v/v).

w}) Z+ subfraction®] ™3+ a-glucosidase] &Al A 3]

Ethylacetate subfraction 0.5 mg?| n-glucosidase®] # &]&S Figure 269l

YEl At ZF fraction®] a-glucosidase®] A& &2 5~8 fractiono| A 73 A4S
eI AT o599 &2 Z+7 138, 349, 41.1, 17.8% = 7W fractionol| A 7}

=2 AdlE&s eI

3T
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45

Inhibition (%)

Fraction nmmber

Figure 26. Inhibition of rat-intestinal n-glucosidase activity against the activity of 25
mg Acabose by subfractions of ethylacetate fraction.

th) UV &4
Figure 279 79 fractionS UV/Vis &% patte

s
tlo
foy

sholal7] 9lake] 225—400
nm scanstA . o] EEEZHE 267 nmolA Hd FHFEE YEST ol
EAEL isoflavoned] back-bornC. ZHE F#dt A XFgE)e 2 A1 ¢t}

(Figure 26).

Figure 27. UV spectrum of #7 fraction of ethylacetate fraction shown in Figure 26.
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2}) HPLC 4]

Figure 262 7H fraction® Cis column (mobile phase; MeOH:ImM ammonium
acetate = 1:3)S Al&3le] # 23ttt (Figure 28). Flow rate 1ml/min, peak<]
detection PDA (254, 267, 280)& AF&3lth X+ E 2 E isoflavoned} @]
Ao = ¥ daidzine, genistines AF&3F 3L, o] 59 RT+= 10.865, 1854302 79
sampleZrol] F-f¥ U= Aoz YERYTE A ¥ Figure 10014 daidzine,
genistines a-glucosidase inhibition®] =4 &< Aoz eyt 79 fraction?]
HPLC chromatogram< .1l o213t A3 5 F33] B a-glucosidase inhibition
activity & Z2t= 22 do] HAag 7 7 ool A3tH isoflavone back-bones

=
7 EA4YS 4 F At wEbA daidzine, genistineg #19]3F & major

: T - e +  Dajer
Dislaine | Lt Tl Frre sy
(ET: 10565 i a % Diduire
e H =[BT 1AEE
13 P e ‘: I:
(T 18 : | :
1 3 H Crabmive
. £ J1 1 4 {HT: 19577)

Stamiard Sample

Figure 28. HPLC chromatogram (Left: Standard, Right: #7 fraction of ethylacetate

fraction.
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vl) NMR &4

Figure 262 major compound fractiong CDClsel £33 "H-NMR¥} “C-NMR
(Bruker-AM 500) (Figure 29)& WH % FE 2 tetramethylsilane (TMS)E
ARESte] EA s Y ' 1571¢] Al chemical shift™= 1-C (52.206), 2-C
(34.432), 3-C (130.532), 4-C (155.324), 5-C (25.345), 6-C (25.321), 7-C (25.121),
8-C (132.123), 9-C (39.048), 10-C (38.231), 11-C (35.349), 12-C (70.287), 13-C
(120.892), 14-C (34.769), 15-C (20.456)e. 2 o=t vy Agsk +x2+= C-C
NMR (Homo cosy), H-C NMR (hetero cosy) 5% %43l Q7] o] o] 52

L=
o
data® &t & F AL 725 & F dEs Aotk (55 BT A9,

Figure 29. "C-NMR (top panel) and '"H-NMR (bottom panel) spectra of fraction #7 in
Figure 26.
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2) Hexane fraction
7}) TLC &4
Hexane fraction®] Al &EE41& 9sle] TLC (Silica 60 F-254 plate, 5 x 10 cm)ZS
AA st & Hol < BuOH:EtOH:DDW (5:3:3; v/v/v) °l3it}. 33 &&
gklstr] f18lA DAPE HAEte] bandE A AlA T Rf 0.65, 0.76, 0.84th 371 <]
bandE #<latoltt (Figure 30).

=7

- 0.84

- 0.76

- 0.65

A Bi oH X

Figure 30. TLC pattern of Hexane fraction from freeze-dried materials of HEAB.
Mobile solvent; BuOH:EtOH:DDW (5:3:3; v/v/v).

) UV sacn

w3k ;AL fraction® UV/Vis &5 patterne 225~445 nm7FA scandt $3 ot}
HeE AR E 244 nmol A AW F33s dEtlAY (Figure 31).

) GC £4

Hexane fraction (A%< 1.0N-HSOs/methanol® methylation A7l th& GCE
o] g3l EAsIG T WA A4S Myristic acid, Palmitic acid, CLA, Oleic acid,
Oleic acid, Linoleic acid, Others”7} Z+ZF 16.37, 7.48, 3.90, 24.04, 38.79% = e}k Th
(Table 26).

o
Q
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T e T e —— | { 5.

Figure 31. UV spectrum of Hexane fraction.

Table 26. Fatty acid distribution with respect to total lipid content of the hexane

fraction
Fatty acid Composition (%)
Myristic acid 16.37
Palmitic acid 7.48
CLA 3.90
Oleic acid 24.04
Linoleic acid 38.79
Others 9.42
Total 100

3) Chloroform

7h TLC

Chloroform fractiong TLC (Silica 60 F-254 plate, 5 x 10 cm)® #2891t}
Hexane:ethylacetate (1:3; v/v)Z Z703laL, 10% HoSO.Z A A A Rf 0.30, 0.45,
0.64, 0.76t] 4712] bandE &3ttt (Figure 32).
) UV sacn

chloroform fraction®] UV/Vis &4 patterns 225~445 nm7}tA scand} it
HoE LS E 244 nmol A Hdl F3@S UEtlAo (Figure 33).
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- 0.76

- 0.64

Figure 32. TLC pattern of Chloroform fraction. Solvent; hexane:ethylacetate (1:3; v/v).

TTEETFLEL abulals s-w30@0E SLTALEET =ire

Boan #iFeeLoriyr VIEW Aukpgrinks [Ha | Epinod mame; ﬂ.-:-.t-l:iﬂlll.1 g
ELaFL I||'_ Fa T Autprava:  LHO | Frtassvd nasss .n:'-]"al'.l-rl.
Ead Wiz 4BF nm Scmbks par SEAplec | Esanling duwlcdl DOea oml
feariey acanss THe 1 Litwrvaly T_88B [aac] Fean EpaEd: 1190 redfmin

AzHWORE_G07 ©Lian)

Frint 5t + « Esit | Pade JacRbul Treza Fencbisn  Aelnscsls  Aeaoilaie Pricl

AIVHDEN_DB]  Bean | PuncEimns: bea
AINHEEE_DE] 2 1] UnCERanE? Esgnthicgs Mors

il fibs Piek I . |
Wap 0180 Db |
M?P.B R.097T9 D k
31L.A A.ARIT DR | |
3.0 B.ATER ph |

[AbE]

125 .8 Wavsiangin nnl Wai . n

Figure 33. UV spectrum of Chloroform fraction.
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4) 75% EtOH # A fraction

7F TLC

Figure 23 8, Table 9914 x.¢1 n-glucosidase &3S 7# 3] A&l 75%

EtOH A AES A48 93le] TLC (Silica 60 F-254 plate, 5 x 10 cm)Z
A &vlel Al 212 BuOH:EtOH:DDW (5:3:3; v/v/v) o] th
FohstEedS #Rlsty] flaElA DAPE wA3te] bandE &4 AlAth Rf 03302k
Rf 0.42vholl A 270 ¢ L&Ak A7 glsdvh. 5708 @A F AT Rf 042%
oln] 1 7]Fo] QAE L o]l 970021 isoflavoned} f-glucane] A4
HK-19S & 4 Atk (Figure 34). Rf 0332 #xp&Fo] HK-1xt} 22 277t
oldtt. oA FAES ofiel ol AT

e <&
Nw =
Ny N

i{

A B C D

Figure 34. TLC pattern of 75% EtOH precipitate (f-D-glucan fraction) from HEAB. A,
Acarbose; B, Crude extract solution, C, 80% EtOH ppt; and D, HK-1. Mobile Solvent;

BuOH:EtOH:DDW (5:3:3; v/v/v).
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) UV sacn

289 Rf 0339 UV/Vis &4 patterns 225~445 nm7+ A scanst ol 2373
29201 A }

FHEE YERR o 292 nmoll A Hol FF3kS YERAT (Figure
35). o] £8< jsoflavone (genestein & diazdein)S 3Hidti g+ Z29S
T AU
FUnctions: Scam
Smoothing: None
31,8000 ? ' ; : -
A |
g |
/ \ |
- III IIII 'I
[Abal | ] \ '
/
P i \
'\-\._/}l -l'.l.
3.0888 ; ——
223.0 ¥avelength (nm 445 .8
Figure 35. UV spectrum of 75% EtOH ppt fraction.
t}) HPLC

75% EtOH fractiong 4F 73l stal (6N-HCI), Dionex HPLCZ # =%

57 & 11
]

==
arabinose, fructiose, galactose, glucose, lactose, maltose, mannose, ribose, sucrose,
xyloses ©]&3}q

9] retention time¥} H]wadlo] FAHFS EA 6
(Figure 36). RT 115t f-D-glucose”} et od, RT 18
33% el riboses FAsAT o] ES

= =2

7T FAdEH= 220 1 46 11 ©]

57 &~ 1
|

At

&
Fepat v e o ol

=
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1w «<—— B-D—(+)-Glucose

: -1 «—— D-(-)-Fructose

R-(-)-Ribose

Figure 36. HPLC chromatogram of 75% EtOH fraction with Rezex
RCM-Monosaccharide column (200 x10 mm).

5 A%, =4 € FAHE

TSK column®] &% HPLC (DionexAt PDA-100 UV detector2} RI detector,
P-680 pump, ASI-100 fraction collector)oll A 2 #S =43t} o] wWel mobile
phasei= 33} SHTE AFE3t9 29, flow rate2 1.0 m{/min®] 1t} Dextran E53%
(MW 5,000, 12,000, 25,000)%} H]m&}o] log scale® AlAFalgdth. TSK column$
o] &3dte] EAFS ST A3 Aol °oF 4000 == YErRTh

s mEtA o] BEA L Isoflavone-O-b-D-glucan (Ex3: oF 4,000) 0. =
T A
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4.

A F )

Wl

3

o

7F AE

1) AEY: TFAE (Dangsirye);
2) W&E e 944, tablet, 2
3) AEF FH

[1 Pouch:
O 474 HEAB (MEHHATAIA AA M SFES TFETFFZ, 121TollA 1A13H
o 0

45 ym membrane filter7}

Z2g A E o] 32X (Vibration filter system)® o #3F 53 oY

Figure 37. A typical pouch product of HEAB concentrate.
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O A% HEAB (M #E WA FALA QAN S ES nFIFFE, 121TCoAA 177
0.45 gm membrane filter7}
F2he 2% uke] 9422 (Vibration filter system)® o] 331 535
o &

O Brix: 4, 50

off
S
3

E
S
3

=

O FLAE: isoflavone-O-glucan (Gluvone)

N
/wa\

Ko

Figure 38. A typical liquid concentrate product of HEAB.

O Tablet
O Z4%: HEAB (A EHHATAA AA M S =S LGDFF=, 121TClA 1A
FE)o R gAY FaARES FE3 42, 045 um membrane filter7}
FZE AEurod 34 %] (Vibration filter system)® o] 33k 5359

o,
2
=

)
2
ro
ﬂ
-
[
p
>

K
fr
=

u}
i

g EZ 2 2(HPMC) 1%,
A G A o) 2 H 2 0.7%, A ZLFUMYES 0.7%,
2eloldanl a4 0.7%, PG 0.2%2 #7teto] Ao A& A
O &% 1004/9
o F

QA E: isoflavone-O-glucan (Gluvone)

_99_



Figure 39. A typical tablet products of HEAB.

0 Powder
O 7Z47%: HEAB (A EHWATAA AAM S =S LGDFF=, 121TelA 1A
FE)0E Fde] FEAES FET thS, ulFE 2%E HUHS uS,
spray dryshe] Alz=gh o] 133
@ 10g, 50g/3

£
F A E: isoflavone-O-glucan (Gluvone)

-

Figure 40. A typical powder product of HEAB.
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v AF 433

D Al 28 3@ 3 AdET (27])
7h A&
YA el= AAFeR A “BAHT (A, 32)E A52 AHEe AT

AANGALe] dubatale Table 270 el Sk FddAd 2 679 +
304, 87178 90 + 249, AR FAFE 249 + 12 kg/m’. T T8

A dgre 1392 + 83 mg/dL, B RS 2H FX]= 6.8 £ 04% ol on,
dedsEs 134 + 2.1 pU/mLo| At}

Table 27. Characteristics of the patients with type 2 diabetes mellitus

Blood .
Insulin
Age (yr) BMI (kg/m®) Body fat (%)  glucose HbAlc (%)
(mg/dL) WU/mL)
67.9+3.0 249+1.2 33.8t1.9 139.2+8.3 6.8£0.4 13.4+2.1

E}) R M I o e

A Al AR FHAA A, e A §4 “BA e 248 200
mLS WA AFHATIAL, “GAE” SALES WA AR 5 O1ARE Sl Anrs
AFAAZ 5o d357FA Wsk=dS Figure 4100 YeErW Atk S dbxpr) Ayt
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Increase of blood glucose after administration Dangsirye in type 2 diabetes
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“significantly different at P < 0.05.

*

Figure 41.
mellitus.



Table 28. Area under the curve (AUC) of postprandial glucose responses of type 2
diabetes mellitus

AUC (mg * min/dL)

Rice 14,700+1,444
Rice+Agaricus (before 1hr) 13,900+1,725
Rice+Agaricus (at the same time) 11,581+1,038"

“significantly different at P < 0.05.

ol
kr
riet
Ny
2

O,
2
>
1>
-
(o
ftfy
re
olX
)

£ %A% A3 (Figure 42), “3A "=
Akl A AHH T AS AF 60l dEd SR Ak FHS A L Ay
AH 1AIE Aol “GAH"E HHS Aol vla] fFoHoz A=A (P <
0.05). webx Fxdtalo] oA “FAHEA LS AAS A AT A

o
= ‘07T
dedl ALY MdEA7E sl= Ao Alsdn

20

—e— Rice

Increase of plasma insulin (uU/mL)

—&— Rice+Dangsirye (before 1hr)

—l—Rice+Dangsirye (at the same time)

0 60 120

Time (min)

Figure 42. Increase of blood insulin after administration Dangsirye in type 2 diabetes
mellitus. “significantly different at P < 0.05.
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2) Al 28¥ @A EF AHEF (F7])
7hH A&
G7] Aol AREE ARt FUT AR “GAIETE ARE-SHSATH

) AAASA

Agdigdatel AAAS A= Table 299 YeERRATH diZate] FirdHE L 621 +
L7 A, g3t FR71302 63 £ 1.5 doldth “B A3 Hidd 2 594
TS 64 + 1500t Fadats B Axdfdold 7T AsAE
B85t AT NU*EH”XM Fit AAFAF BMDE “GAHSAGE A A
238 + 0.7 kg/m’, A3 ¥ 235 £ 08 kg/m’®E #AdE
02 kg/m?). A@NFAe] “FAF” FYYE H3H A A
%olem, A3 F 259 + 1.7 %5 Yelo] s 736&—% YER AT (<04 £
02 %). A% 2 sPEd= 43 A 247 612 + 33 kg, 855 + 1.8 cmelleH,
A3 5 247 604 + 3.3 kg, 85.0 = 6.6 cmZ FAdhe AEFS YERAAY. R
As, AAFAF, AT L s A7)z A Fofl Fo792 o)zt

H}\ AA 1:]—

i o
ot
e}
i
o
=
32
v
>
w
[+

Table 29. Characteristics of patients with type 2 diabetes mellitus

Control group Dangsirye group
Parameters Pre Post Difference Pre Post Difference
Age (yr) 621 £ 1.7 621 £ 1.7 - 594 £ 23 594 £ 2.3 -
Duration (yr) 6.3 £ 15 6.3 £ 15 - 64 +15 64 +15 -
Body weight (g)| 628 £ 14 63.2 £ 1.5 04 = 05 612 £+ 3.3 604 + 33 -08 =04
BMI (kg/m?) 242 + 06 24.4 + 0.7 02+ 02 |238 +07 235+ 08 -03 =02
Body fat (%) 285 15 287 £ 1.3 02+12 |263+18 259 +17 -04 %02
Waist
. 90.0 £ 1.5 904 £ 16 04 £ 07 |85 +18 80 +66 -05=+03
circumference(cm)
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AT PR AFH A 57 b2 1485 £ 6.2 mmHg, A5 F 1402 +

49 mmHgz Foxoz ZH4ason (-83 £ 22 mmlHg, P < 0.05), o] ¢H7]

gore A3 A F Z47F 896 + 6.3 mmHg, 856 £ 52 mmHg= 7HAst=

A

et ATk (-4.0 £ 2.0 mmHg, Table 30). tHxwo +57] ¢ 9 oj¢hy] e

AP A Fol FA Aol GATh FuBAel golH Be] gat

AABA FEES B2AE A

Table 30. Blood pressure of patients with type 2 diabetes mellitus

Control grou Dangsirye grou
Parameters £roup gsIrye group

Pre Post Difference Pre Post Difference

Systolic blood

pressure (mmHg)

Diastolic blood

pressure (mmHg)

1335 + 77 1352 + 64 1.7 £+ 2.8 1485 + 62 1402 + 49 -83 + 22"

829 £ 2.8 836 t 2.4 0.7 + 32 896 £ 63 8.6 = 52 -40 £ 2.0

*Significantly different at P < 0.05
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Table 31. Area under the glycemic and insulin response curves (AUC) after

administration of glucose (75g) to the patients with type 2 diabetes mellitus.

AUC Control group Dangsirye group

(Group) Pre Post Difference Pre Post Difference

AUC of glucose
rseponse curve 21525 + 60| 22801 + 1,814 | 1,276 + 2,055 | 22450 + 1,286 | 20,697 + 1,045 | -1,753 £ 1,881
(mg * min/dL)

AUC of insulin
response curve 2,029 £ 340 | 2,166 £ 189 138 + 337 2117 £ 273 1,906 + 142 =211 = 287
(uU - min/mL)

v 49 =4 523

AT SR AR A, Fo o FeErIdEy 3 34 xxd
ZEA 1&E Y X E Table 32¢] YelUSlth o FeaRIzyl sEE
‘Al g E AF Aol 85 + 05 %olAdoy HH F
FolHog astdt (<06 £ 0.1, P<0.01). Fxate] 35 o
‘AP FPAE AF Al 1721 + 140 mg/dLol oW, 1253 “FA "2
AT Fo] FoHez 7 (-228 £ 2.8 mg/dL)3te] 1493 + 124 mg/dLE
eSS (P < 0.001). Bxdhzte] A 2de dojA] & Ao 24E

pmol/L 2 382.9 + 6.9 pmol/L= el “FA " &7 AAHA= Qs
FoH o 743ttt (-16.3 £ 3.0 umol/L, P<0.05). ZeEAIN LS H2
2~373re] @9 24 AL g Uedle Aot 2% JdEd vEE GAY
SR A3 el 178 + 08 uU/mLold o, 1253 “BAle]” S EE HHe
Fol 9oz A (21 + 04 uU/mL)3ke] 157 £ 0.9 uU/mL=Z vebyttt
(P<0.05). ol7tel 2~ 4489 HAv ddv5Es FaAr7a, mebA dsd

7
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Table 32. Glycemic control of patients with type 2 diabetes mellitus

Control group Dangsirye group

Parameters Pre Post Difference Pre Post Difference

Plasma glucose
1656 + 82 1635 * 7.1 -2.1 £ 40 |1721 + 140 1493 + 124 -22.8 = 2.8™

(mg/dL)
HbAlc (%) 820 +057 817 + 051 -0.03 £ 0.16 | 847 + 051 785 + 051 -0.62 + 0.07"
Fructosamine

3863 + 104 3816 + 100 47 +32 | 3992 £+ 74 3829 + 69 -163 + 3.0
(2mol/L)

Insulin (WU/mL) | 174 + 2.0 172 + 21 -02 £ 0.6 178 + 0.8 157 + 09 2.1 = 04

*Significantly different at P < 0.05
“Significantly different at P < 0.01
“*Significantly different at P < 0.001

Hh) A Z A A &3

‘DA AR HFH A, To A2 profile Table 33 YEeElWATLH 3
FTAAY FRE A SAE 43 el 1692 + 252 mg/dLel oy HH F
1544 + 244 mg/dL= fFo]A oz FHAstrt (-14.8 + 3.7, P<0.05). B 3k=}e]
g4 FezHE sEE “GAY FAEE 43 el 2138 £ 12.0 mg/dLol A 21,
1257 “FA " LS AAT Fol F9HoR A (221 £ 74 mg/dL)3ted
1917 + 99 mg/dL=Z YEl%: 0.05). LDL-ZF#=H&E %5 ‘G
Z

N
2

r

8 + 89 mg/dL ¥ 1384 + 89 mg/dL= YElY
“GAHY AR JdF FYgder AAasAY (-84 + 2.1 mg/dL, P<0.05).
HDL-Ze~HE s A5 A, & 247 444 + 1.8 meg/dL 3 458 +
mg/dLZ S7}sh= 74 . HEZTe A E profile2 A3 7] 7H 751, <o
oA Aozt ghith Al 28 FudAE FAAY 2 LDL-Fd2HE9 S 2
ZadtE A Aol (dyslipidemia)©o] dojum, o2 g W3al=
Alo] Avpar A vk webA e’

)
274 A= A2 profiles MAANA B FHITS d¥sted 2ws =

oft
o
v
fuf
b
)
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Table 33. Lipid profile of patients with type 2 diabetes mellitus

Control group

Dangsirye group

Parameters

Pre Post Difference Pre Post Difference
Triglyceride (mg/dL) |178.8 + 245 1750 + 223 3.8 + 32 [160.2 + 252 1544 + 244 -14.8 +3.7°
Cholesterol (mg/dL) 2163 + 121 2150 + 109 -13 £ 26 |2138 + 120 191.7 + 99 -221 = 74"
HDL-cholesterol
431 + 31 43.4 £ 2.2 -03 £ 1.3 444 + 18 458 £ 15 14 £ 1.1
(mg/dL)
LDL-cholesterol
1492 £ 80 1490 + 7.3 -0.2 + 3.3 1468 £ 89 1384 +89 -84 + 21
(mg/dL)
*Significantly different at P < 0.05
AP 71 2O AT s N E
Fudato] 17)e AEE UEE F e A xS GOT, GPT &+ “BAy”
A5 A, FYAJ ZolE HERA] 2 Ut (Table 34). 2147]5S UEbE &
A+ A FESl BUN, creatinine =& ZAFSE A3t “DAl#” 43 A, & F94%49l
Aol vhehiAl 2k

Table 34. GOT, GPT, BUN and creatinine of patients with type 2 diabetes mellitus

Control grou Dangsirye grou
Parameters SToUD - gonye g p
Pre Post Difference Pre Post Difference
GOT (U/L) 25,70 + 1.87 2550 £ 1.60 -0.20 £ 1.60 [26.70 £ 233 2350 + 241 -3.20 + 1.30
GPT (U/L) 2290 + 1.78 2370 £ 1.34 080 + 1.14 |2480 + 162 2280 £ 1.96 -2.00 £ 2.00
BUN (mg/dL) 2226 + 272 23.89 £ 1.78 163 £ 1.15 [1888 = 1.12 1958 + 0.74 -0.70 + 0.88
Creatinine (mg/dL) 117 £ 007 1.14 =+ 0.07 -0.03 £ 0.08 ] 099 + 0.06 092 = 0.06 -0.07 = 0.04

- 108 -



k=)
)
>
Y
[\]
oft
ofl
Er
riot
B
2
>
of
>
v
3
~N
)
e
A\
rr
¥
Hy
N
gk
2
ftlo

BN
i)
o
fd
ot
=
%
ok
olN
o
=
F_L,
ol
rlr
~N
Q2
24
rr

>,\1
HU
>
ol
i,
i

o AE AZA

“GA"H Bl of Bt X Aol A

-0 E5 A Mzto| Hsl POV, TBARS SolM XME7|ZtESeh 2 Aol

gigich.
) AEF D R
2hzbe] the 7ol A4 el Qb AR (4C, AL, 50°C, AE g4 T 5

NA, EMB Agaroll Zt7} Al59] Az} 108) A gk AJ5& 100 pb HEsha =
Z NAE 30C, EMB Agars 37T incubatordl] ¥ L 24417F vk & #A-&3 Auf
Table 35, 367} Zo] BF SAHS=Z VY A3 tigto] AE5 A sk

Table 35. Total number of microorganisms in pouch products of Dangsirye during

storage
Date Store time (day) 4T 25 C Sunlight 50 C
05-12 0 -V - - -
05-27 15 - - - -
06-11 30 - - - -
06-26 45 - - - -
07-11 60 - - - -
07-26 75 - - - -
08-10 90 - - - -
08-25 105 - - - -
09-09 120 - - - -

D Not detected.
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Table 36. Total number of E. coli in the pouch product of Dangsirye during storae

Date Store time (day) 4C 25 C Sunlight 50 C
05-12 0 =P - - -
05-27 15 - - - -
06-11 30 - - - -
06-26 45 - - - -
07-11 60 - - - -
07-26 75 - - - -
08-10 90 - - - -
08-25 105 - - - -
09-09 120 - - - -

Y Not detected.

2) A% % Az

7hH A%

Brookfield Viscosity meter (DV-1 Viscometer spindle No.1)Z& ©| &3l A==

=

i)

C.p

5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5

4% A3 Figure 38¥ #okth A= Wt kA3t Ao FAkeA A %73l

oA = HEe Wi} gl

<
?——_]" T )\}\/\1\‘4-

——4T
——25C
—@l— Sunlight
- @ -50T
'l 'l 'l 'l 'l 'l J
0 15 30 45 60 75 90 105 120 135 150

Figure 43. Changes in the viscosity

Store Time (Days)

of the pouch product of Dangsirye during storage.
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A== AMFA (Colorimeter, MINOLTA-CT310)E o] &3te], L (W %) (Figure
44), b (A=) (Figure 45) 7o 2 Mx =43¢l Luminosity (BE)E 50T ol A
717 Baetls w 17.22% % 71 9 dEtge, g 2kdAs ¥ Aolrt
AATE A= ES w7 R 50T A= 28.88% % 7Y BHA YElE o thE
So M= i Apol7h gl

60.0
50.0
.E 40.0 .
g —‘—4°C ~
£ @ -
E  30.0 @ .
E ——25C o. .
St ~
2 2000 ®.
(3 ’ g S unlight * L )
10.0°F - @ -50C
0.0
0 15 30 45 60 75 90 105 120 135 150

Store Time (days)

Figure 44. Changes in the brightness (L value) of the pouch product of Dangsirye

during storage.
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Figure 45. Changes in the b value of the pouch product of Dangsirye during storage.
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3) POV, COV % TBARS

T2 AFES kel A AFS FPshdA EAl9 POV (Table 37), COV
(Table 38), 3 TBARS (Table 39)°| gds AFstdvh 2 23 kA S AT Al
Aol M= A WMBFE A okt webA o] AFe] kA= of-d AT
gl

Table 37. Changes in the POV value of the pouch product of Dangsirye during

storage

Store time

(days)

0 — ~ — ~
15 - - - -
30 - - - -
15 - : - :
60 - - - -
75 - - - -
90 - - - -
105 - : - :
120 - - - -

47T 25 T Sunlight 50 C

U Detection limit.

Table 38. Changes in COV value of the pouch product of Dangsirye during storage

Store time
4C 25 C Sunlight 50 C
(days)

0 _D _ _ _
15 - - - -
30 - - - -
4 - - - -
60 - - - -
7 - - - -
90 - - - -
105 - - - -
120 - - - -

D Detection limit.
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Table 39. Changes in TBARS value of the pouch product of Dangsirye during storage

Store time

(days)

4T

25 T Sunlight 50 C

0 D
15 -
30 -
45 -
60 -
b -
90 -
105 -
120 -

U Detection limit.

g AEFY AA (moused] © gk

o} X A 9]

=

=N

~24 MEolN

0

D AE 3 A8

AT el =

GAEYT A RE Tl

(0, 10, 16.3, 25, 37.3 mg/30 g mouse body weight)Z ICR

5 7 10vhelol AT Rel Stel FARANDL FAFAUA TN AYSE

e Ql Wsts #Eei (Table 41).

o fuug o Au Am gAY} 4T
wolx ghgkrhs A o wel
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Table 40. Mortality of mice treated orally with Dangsirye for 7 days

Sex Dosage Days after treatment Final
(mg/30 g) 0 1 2 3 4 5 6 7 mortality

0i 0/10” @ 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10

10: 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10

Male 16.3: 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10

25. 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10

373 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10

0 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10

10: 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10

Female 16.3; 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10

25 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10 0/10

373 0/10 0/10 0/5 0/10 0/10 0/10 0/10 0/10 0/10

Dyalues are expressed as animal numbers (cumulative mortality number of mouses/total

number of mouses).

Table 41. Clinical signs in mice treated, orally with Dangsirye for 7 daysl)

Dosage ) Duration (day)
Sex w30 @) Clinical sign 0 1 9 3 4 5 6 7
0 NAD” 10 10 10 10 10 10 10 | 10
10 NAD” 10 10 10 10 10 10 = 10 10
DMA 10 10 10 10 10 10 10 10
163 NAD 10 10 10 10 10 10 10 | 10
Male DMA 10 10 10 10 10 10 10 10
95 NAD 10 10 10 10 10 10 10 10
DMA 10 10 10 10 10 10 10 | 10
373 NAD 10 10 10 10 10 10 10 10
‘ DMA 10 10 10 10 10 10 10 10
0 NAD 10 10 10 10 10 10 10 ¢ 10
10 NAD 10 10 10 10 10 10 10 10
DMA 10 10 10 10 10 10 10 10
163 NAD 10 10 10 10 10 10 10 | 10
Female DMA 10 10 10 10 10 10 10 10
95 NAD 10 10 10 10 10 10 10 10
DMA 10 10 10 10 10 10 10 | 10
373 NAD 10 10 10 10 10 10 10 10
' DMA 10 10 10 10 10 10 10 10

UMice were used in all treatments.
PNAD: not abnormalities detected.

YDMA: decrease of motor activity.
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L
ol
ol

AlE” N8RS 29 (0, 10, 16.3, 25, 37.3 mg/30 g mouse body weight)= ICR
T 72 10vkE ol A 3}04 TAEAANES st T 5] W E
4ttt (Table 42). 7ol $ 74 & S7ke 55-Al= FHdAA dz=Fd 13|
S7FEAARE FoAd S fldth & dEx2T = 29 gol T A, Agsk 10, 16.3,
25, 37.3 mgell whet 77}t 3.6, 4.2, 3.7, 3.7 go] F7tske] 163 mg A el s oAl
AT 7HE Bl Sbedth ek A e di el vE] Shsk AT
Frolde v 5 iz 19 gol F7hstslaL, Agsed wef 2424 25, 2.3,
2.1, 1.7, 1.0 go] 57Fske] 10 mg Agls=olA F5 A7 71 Bol S7kekadar,
37.3 mg Aol FFAL F7HF TR tha wgkth

upepa] o] “@Aj2]"= ICR mouse YA ATS HAATIA @l 23]
FAANA = S7HATI= Aol A

J[Nl o2

Table 42. Body weights in mice treated orally with Dangsirye for 7 daysl)

Dosage Days after treatment

Sex B
(mg/30 g) 0 4 7 Gain

0 332+1.0” 34.9+1.3 36.1+1.6 29

10 321+13 33.6+1.2 35.7+1.6 36”7

Male 163 31.7+16 335+1.6 35.9+1.4 4.2°
25 32.9+1.0 34.7+0.9 36.6+0.8 3.7

373 329+1.0 34.7+1.3 36.6+1.7 3.7

0 262+1.1 275+1.3 28.1+1.2 1.9

10 269+1.0 28.0+0.8 29.4+0.9 25"

Female 163 23.1+0.8 24.3+1.2 25.3+0.8 2.3
25 26.6+0.8 27.9+0.9 28.7+1.6 2.1

373 23.1%1.0 24.7+1.7 24.8+0.4 1.7

D10 mice were used in all treatments
YMean + SD.
YNo significantly different from control at p<0.05 by t-test.
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3) SUH HRLA
“d_}\]ai’? }\]Eg
St 2t IOU}E]Oﬂ 3T

stomach, adr. gland, brain, heart, liver, kidney, spleen, testis, thymus)e] AAt/o] 4
Fotx o2 ZASEI T (Table 43, 44). A5 Fo
Azt 72, &, TUE ZASE 2 o

=4 (0,

o

o] A+A

& o)
T
=
o

E
JO 3
&

10, 16.3, 25, 37.3 mg/30 g mouse body weight)® ICR

st FASAAIE S At HA F7] (cecum, intestine,

upeba] o] “GAl2 "= ICR mouse 719 +&olu, & B T Sl g

FRANAE FANTE A

o] ATt

Table 43. Gross findings in male mice treated orally with Dangsirye for 7 days

Dosage (mg/30 g)

Organ Clinical sign 0 10 163 o5 373
Organ Adhesion - - - - -
NGFY 10(100%)?  10(100%) = 10(100%) @ 10(100%) = 10(100%)
Cecum Enlargement - - - - -
NGF: 10(100%) @ 10(100%) | 10(10025) i 10(100%5) | 10(100%)
Intestine Enlargement - - - - -
NGF: 10(100%) @ 10(100%) @ 10(100%5) @ 10(100%) @ 10(100%)
Stomach Enlargement - - - - -
NGF: 10(100%) | 10(100%) @ 10(100%) @ 10(100%) @ 10(100%)
Adr. gland @ Enlargement - - - - -
NGF: 10(100%) @ 10(100%) | 10(10025) i 10(100%5) | 10(100%)
Brain Enlargement - - - - -
NGF: 10(100%) @ 10(100%) @ 10(100%5) @ 10(100%) = 10(100%)
Heart Enlargement - - - - -
NGEF: 10(100%) @ 10(100%) @ 10(100%) @ 10(100%) @ 10(100%)
Liver Enlargement - - - - -
NGF: 10(100%) @ 10(100%) | 10(10025) i 10(100%5) | 10(100%)
Kidney Enlargement - - - - -
NGF: 10(100%) @ 10(100%) @ 10(100%5) @ 10(100%) = 10(100%)
Spleen Enlargement - - - - -
NGF: 10(100%) | 10(100%) @ 10(100%) @ 10(100%) @ 10(100%)
Testis Enlargement - - - - -
NGF: 10(100%) @ 10(100%) | 10(10025) i 10(100%5) | 10(100%)
Thymus Enlargement - - - - -
NGEF: 10(100%) | 10(100%) @ 10(100%5) @ 10(100%) = 10(100%)

UNGF: No gross finding.

20

% of finding from animal number 5.
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Table 44. Gross findings in female mice treated orally with Dangsirye for 7 days

Organ

Clinical sign

Dosage (mg/30 g)

0 10 16.3 25 37.3

Organ Adhesion - - - - -
NGFY 10(100%)?  10(100%) = 10(100%) @ 10(100%) = 10(100%)

Cecum Enlargement - - - - -
NGF! 10(100%) | 10(100%) | 10(10025) | 10(100%5) | 10(100%)

Intestine Enlargement - - - - -
NGF: 10(100%) | 10(100%) | 10(100%5) | 10(100%) @ 10(100%)

Stomach Enlargement - - - - -
NGEF: 10(100%) @ 10(100%) @ 10(100%) @ 10(100%) @ 10(100%)

Adr. gland | Enlargement - - - - -
NGF! 10(100%) | 10(100%) | 10(10025) | 10(100%5) | 10(100%)

Brain Enlargement - - - - -
NGF: 10(100%) : 10(100%) : 10(100%5) : 10(100%) = 10(100%)

Heart Enlargement - - - - -
NGF: 10(100%) | 10(100%) | 10(100%5) | 10(100%) @ 10(100%)

Liver Enlargement - - - - -
NGF: 10(100%) @ 10(100%) | 10(10025) i 10(100%5) | 10(100%)

Kidney Enlargement - - - - -
NGF: 10(100%) @ 10(100%) @ 10(100%5) @ 10(100%) = 10(100%)

Spleen Enlargement - - - - -
NGF: 10(100%) @ 10(100%) @ 10(100%) @ 10(100%) @ 10(100%)

Testis Enlargement - - - - -
NGF: 10(100%) @ 10(100%) | 10(10025) i 10(100%5) | 10(100%)

Thymus Enlargement - - - - -
NGEF: 10(100%) @ 10(100%) : 10(100%5) : 10(100%) = 10(100%)

UNGF: No gross finding.

P() 1 % of finding from animal number 5.
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4) 43ty HA
“GAlE” A18E 59 (0, 10, 16.3, 25, 37.3 mg/30 g mouse body weight)® ICR
d ZF 10mtE]ol ARl sto] FASAAES FAEA 79 Fo dhFe
WBC, RBC, Hb, Hct, BLP, MCV, MCH, MCHCE =73t} (Table 45).
FZ A gzl Ble) 37.3 mgZbA RBC, Hb, Het 2 BLP7} Z7bshgith, 3k
dA ol A= RBC, Hb, Het, ¥ BLP7} 7181
upeba] o] “GFAl "= mousel] @ DATHR QAR FEFS MAA F=

Aoz sE

Table 45. Hematological findings in mice treated orally with Dangsirye for 7 days

Male (mg/30 g) Female (mg/30 g)

Item"
0 10 16.3 25 373 0 10 16.3 25 37.3

WBC (x10%ut) = 94 11 83 83 86 13 0.5 0.5 1.2 0.4

RBC (x10%/u) 76 76 @ 97 113 117 81 6.4 8.4 8.0 8.9

Hb (g/d ) 138 142 ¢ 17 201 : 21 152 133 | 160 : 160 @ 163

Hcet (%) 384 403 488 : 59 1606 408 : 319 @ 432 426 @ 44

BLP (x10%/u0) 1281 + 11751 1560 : 1511 : 1451 © 769 | 1142 | 1105 @ 1147 : 1125

MCV ol 53 50 52 52 ol 50 51 53 50
MCH 181 186 175 178 179 189 @ 209 19 20 184
MCHC 3.8 31 348 341 346 372 @ 416 37 37 37

YWBC; white blood cell, RBC; red blood cell, Hb; hemoglobin, Hct; hematocrit, BLP; blood
platelet, MCV; mean corpuscular volume, MCH; mean corpuscular hemoglobin, MCHC; mean

corpuscular hemoglobin concentration.
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5 9 At HA
“GAlE” A5 59 (0, 10, 16.3, 25, 37.3 mg/30 g mouse body weight)® ICR
& ZF 10vkelol Aol dto] ofmAd HAAAES 7Y Fol dHF9] lactic
dehydrogenase, aspartate aminotransferase, alanine aminotransferase, alkaline
phosphatase, creatine phosphate kinase®] &4 3} total protein, albumin, glucose,
cholesterol, triglyceride, creatinine, blood urea nitrogen, calcium, phosphorus, uric
acid®] 3t&& =743ttt (Table 46, 47). 7ol A= &0 H3] A2 ol A
lactic dehydrogenase, creatine phosphate kinase, gamma-glutamyl transferase]
o] ZAaEAA, glucosedFHE ol H A7 alanine aminotransferase?] 4]
A ol X jAlet ##E E = cholesterol triglycerided &3t = &4 7}
g1tk (Table 46). 3 Zlo A= 718 BE AA7E Aol o8 d3FS A
ek kol (Table 47).

Table 46. Biochemical findings in male mice treated orally with Dangsirye for 7 days

Dosage (mg/30 g)

1)

ftem 0 10 163 % 373
TPROT (g/d /) 53 56 57 53 583
ALB (g/d?) 31 39 3.4 35 3.4
LDH (U/L) 1392 354 504 552 504
AST (U/L) 679 789 104 796 633
ALT (U/L) 2.8 2777 366 311 257
ALP (U/L) 9 80 110 117 127
GLU (mg/d?) 186 181 195 230 211
CHOL (mg/d¢) 182 178 172 166 159
TRIG (mg/d¢) 176 168 160 155 147
CREAT(mg/d ¢) 0.4 0.4 03 03 0.4
BUN (mg/d ¢) 243 202 25,6 252 9377
CPK (U/L) 5772 450 757 529 879
Ca (mg/d ) 169 166 165 167 167
P (mg/d¢) 13 147 133 136 136
GGT (U/L) 6 0 0 2 1

Uric acid (mg/d ¢ ) 4.8 4.2 3 3 3

DTPROT; total protein, ALB; albumin, LDH; Lactic dehydrogenase, AST; aspartate
aminotransferase, ALT,; alanine aminotransferase, ALP; alkaline phosphatase, GLU; glucose,
CHOL; cholesterol, TRIG; triglyceride, CREAT; creatinine, BUN; blood urea nitrogen, CPK;

Creatine phosphate kinase, Ca; calcium, P; phosphorus, GGT; gamma-glutamyl transferase.
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Table 47. Biochemical findings in female mice treated orally with Dangsirye for

days
Dosage (mg/30 g)

Item"

0 10 16.3 25 37.3
TPROT (g/d #) 54 6 6 6 6.6
ALB (g/d2) 3 3 3.6 3.6 3.6
LDH (U/L) 443 390 461 388 299
AST (U/L) 361 100 152 117 154
ALT (U/L) 70.2 25 24.6 19.2 37.8
ALP (U/L) 114 138 174 150 150
GLU (mg/d#) 198 210 222 234 216
CHOL (mg/d ¢ ) 180 168 162 157 148
TRIG (mg/d ¢ ) 54 49 42 37 33
CREATIN (mg/d2¢) 0.6 0 0 0 0
BUN (mg/d #¢) 26 32 42 38 51
CPK (U/L) 201 171 300 204 151
Ca (mg/d?) 12 10 11 11 12
P (mg/d¢) 13 12 12 12 12
GGT (U/L) 1 0 0 1 0
Uric acid (mg/d#¢) 2 2 3 2 2

UTPROT; total protein, ALB; albumin, LDH; Lactic dehydrogenase, AST; aspartate
aminotransferase, ALT,; alanine aminotransferase, ALP; alkaline phosphatase, GLU; glucose,
CHOL; cholesterol, TRIG; triglyceride, CREAT; creatinine, BUN; blood urea nitrogen, CPK;

Creatine phosphate kinase, Ca; calcium, P; phosphorus, GGT; gamma-glutamyl transferase.
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