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SUMMARY

Title

Development of Biomaterials from Environmental-friendly Sword Bean and Their
Manufacturing for Enhancing Energy Efficiency and Improving Hypersensitive Skin
Reaction

Propose and necessity of project

This project tried to present the possibility of development of domestic agricultural
products as functional materials and industrial products from Canavalia gladiata DC.
Recently, Canavalia gladiata DC., Sword Bean, was widely cultivated as an alternative
crop, but its high-value products were very low and its nutritional value on
physiological properties were not sufficiently reported. Therefore, this study was
performed not only to develop a standardized process for high-value products with
functional materials, but also to product functional foods with enhanced energy
efficiency and improved hypersensitive skin reaction.

Contents and Scope of the Research and Development
1. Development of industrial products with functional properties
2. Development of functional material with elevating energy metabolism

3. Development of functional material with atopic dermatitis by modulating immune

Results

1. Development of industrial products with functional properties

- Development of standardized manufacturing process of functional snack with
functional materials from Canavalia gladiata DC.

- Development of functional snack including extract from Canavalia gladiata DC.
with enhanced energy efficiency ; Sword Bean ‘Soy Chip’

- Development of functional snack including extract from fermented Canavalia
Sladiata DC. with improved hypersensitive skin reaction ; ‘Peanut Cereal’

2. Development of functional material with elevating energy metabolism



- Antioxidant capacities of CGE were revealed by measuring total phenolic
compounds, total flavonoids, ABTS radical scavenging activity, and DPPH radical
scavenging activity.

- Enhancing endurance exercise capacities and energy metabolites from CGE from
Canavalia gladiata DC. were revealed by increasing endurance exercise time,
delaying the accumulation of lactate, saving glycogen, and elevating the
antioxidant defense activities. So, CGE suggests that CGE supplement is taken as
ergogenic acid.

3. Development of functional material with atopic dermatitis by modulating immune

- The fermented Canavalia gladiate was compared with the non-fermented
Canavalia gladiate on NEAA and EAA. The fermented Canavalia gladiate was
indicated by Canavanine.

- The fermented Canavalia gladiate extracts (FCG) attenuated macroscopic and
histopathological changes in skin of mice compared with the atopic dermatitis
control group. FCG improved immune responses including increases of IgE and
histamine for through attenuation of Thl/Th2 cytokines imbalance, and
expression of pro-inflammatory cytokines and chemokines in NC/Nga mice. In
addition, we showed that the FCG, 30% ethanol extract treatment inhibited
Th1/Th2 cytokines imbalance on splenocyte, and expression of chemokines and
pro-inflammatory cytokines on HaCaT cell (keratinocyte). The FCG, 30% ethanol
extract caused the decrease in histamine production on MC/9 cell (mast cel)
compared with the control group. The findings of this study suggest that
fermented Canavalia gladiate extracts can protect against the development of
atopic dermatitis by modulating immune system function.

IV. Outcome and Future Applications

From the outcomes of this project, the manufacturing technology for high-value
processed foods using extracts from domestic Canavalia gladiate DC. were developed
and authorized by ‘item manufacturing report’ and obtained two related products. The
products have been developed via the evaluation of the enhancing energy efficiency
and improving hypersensitive skin reaction of extracts from Canavalia gladiate and
fermented Canavalia gladiate. Two patents on this project have been applied to
products, process and efficacy of functional materials. Seven presentations have been
published in scientific conferences and two papers submitted for publication. All this
technology developed in this project has been planned for active use in new
productions, new technologies, and market distribution.
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(Wb TEAHAZRT L A7MZAHA}

2 AYGS Fall MEE AFe IUAEL o AFHeE FEAZRIGHOH,
7t FJAAE7 B APEAAAE et Aldgs 2 @7}, ZolZEA A3
Fo A ZIEolete] A BAHS AT

ABAEYNS) B

FEA 2R IA ATVEAAA

(th BHAl 7 E=Fula
OAFe] Pillow ZLeh#19] A% 150 goll 665 kcale] IS AFsF ot /MLdk oyl
AL 45 goll 240 kcale] d#FS A Fst= AL T 4 AUTH

6. 5% AEAREY A R BA
7t 3
JUAET NGFYRLOE BRI AL o]F F B A YR A Fo
AEAE 2% O BAMNES Helstn, BEATT AREY 152 BAsYTh
1}, 2%
1) GLRE

Oh =9 AFAel s Bad ZFFe| EYEo2s ofet 2201

Component Canavalia gladiata®
Moisture (%) 7.58-122
Crude protein (g 100 27" 26.8-35
True protein (g 100g™") 20.8-21.3
Albumins (g 100g ") 5.10-5.60
Globulins (g 100 g7') 12.5-13.0
Prolamins (g 100g™ ") 0.91-0.98
Ghutelins (g 100 g} 1.81-2.06
Crude lipid (2 100 g™ ") 1.40-9.90
Crude fiber (g 100 g ) 2.05-12.8
Ashglong™!) 3.19-4.18
Total starch (g 100 g7") 318306
Digestible starch (g 100g™") 18.7-20.0
Resistant starch (g 100 g™} 11.8-14.0
Crude carbohydrates (g 100 g Y 45.1-68.5
Energy value (kJ 100g™") 16901830




& oflsh 2krH21,22]

A

(W) =) A7Akel ofs) Haud 2FFe] I

Component Kim et al.?’ Kim et al.?’
Moisture (%) 9.3+0.3 8.3+0.01
Crude protein (g/ 100 g) 28.3+1.1 25.6+0.4
Crude lipid (g/ 100 g 5.9+0.2 1.2+0.13
Ash (g/ 100 g) 3.4+0.1 3.80.02
Crude carbohydrates (g/ /100 g) 53.1£15

(Ch A5 Holdfe ghgo 2 olaleh o] W mEYrH20]

Fiber Canavalia
aladiata
Soluble fibers
Rhamnose (0.31-0.39
Fucose Trace-0.05
Ribose 0. 38-0.52
Arabinose 0.98-0.74
Xylose (0.30-0.49
Mannosze 0. 26-0 .46
(Galactose 0.59-0 82
Glucose 0.39-0.52
Uronic acids 5.36-625
fsofubfe fibers
Rhamnose 208312
Fucose 028048
Ribose L
Arabinose 10.42-15.96
Xylose 9.30-1027
Mannose 1.63-1.75
Galactose 43244
Glucose 34 732020
Uromic acids 25 26-31.04
Klason lignin 1143-123.72

Total sofuble fiber 0. 16-8 .65
Total msoluble iber  210.61-202 .72
Total dietary fiber 2 1.37-220.77

(@) A5l vlu Fere mg/l00 mgo 2 ob# et o] B = Y rH20]

Mineral Canavalia gladiata
Sodium 0.26-83.9
Potassium TOO-22R0
Calcium 150-310
Phosphoruos 362625
Magnesium 652-172

Iron Trace-45.2
Copper 0.36-1.67

Zinc 1.37-842
Manganese 0.23-1.08

Arinathan et al. (2003), Bressani et al. (1987), Ekanayake et al. (1999), Mohan and
Janardhanan (1994), Rajaram and Janardhanan (1992), and Siddhuraju and Becker (2001).
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(M) = A7Akel o8 Had 23 o) wdE FF2 ofefol ok AgktH22]

Sword bean
Cu 82405
Fe 31054
M 1501 47
S MDY
£n 25.940.5*
Ma M

K Q870 8464 52

Ca 126567300
Mg 1. 288. 75200
Cie N

(1) = A7Akel o8 Had 2FF o) wlEkwl gk ofefo] ol gktH22].

Sword bean

Vitamin A 037004
Vitamin C 255411

(M) =r9] AAkel ofsf Hae 2FFe] ofmimat e ool o] Al A E AT201

Armano acd Cenrrarver fce
wrlfaediara
Crlutamoae acid G317
Aspartic acd GO0-16
Senne 2254
T hreomme 24472
Prolne 2544
Alinine 25 4.6
G hycime 22406
W lime A 1-5
Cwstime Trace-(L.9
Methiomne Traoce-3.8
lsalkuane
Leucne B 6-13 8
Tyro=ne 224
Phenvlalanme 2250
Trvptophan 0.4-1.3
Lwsimve 43461
Histdine 2642
Argmine id4-51

Bressani et al. (1987), Ekanayake et al. (1999), Mohan and Janardhanan (1994), Rajaram

and Janardhanan (1992), and Siddhuraju and Becker (2001).
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(o) = A7Akel ofsf HaE ZFFe| opmimat g oo meob ZduH22]

Aming acid Sword bean (mg) “a
Asparic acid 24094 128
Threonine 1.0202 5.4
Serine 1,308.8 7.0
Gilutamic acid 25680 13.6
Gilyeine BRG7 4.7
Alanine G653 5.1
Cystine N.D" N.D
Valine 954 .6 51
Methionine 2072 1.1
Isolewc ine 2198 4.4
Leucine 1.688.3 O
Tyrosine T80.1 4.1
Phenylalanine 9789 ]
Histidine 1,724 .0 Q.2
Lysine 1.265.6 6.7
Arginine 1.242.0 6.6

Total 18,8218 100

() 2HFFo Aake g/100ge= off e} o] B ATH20].

Fatty acid Canavaifia gladiara
Saturated fatty acids

Laurie acid {(Cian) 017021
Myristic acid (Cha.al 0.55-0.72
Palmitic acid (C)5q) 16.7-47.3
Stearic acid (Ciga) 2.T74-11
Arachidic acwd (Caga) 0.76-0.7T8
Henicosanoic acikd (Cay gl 010012
Behenic acid (Caaa) 0.45-0.48
Tricosanoic acid ( Cas.a) 0.14-0. 15
Lignoceric acid {Caaxg) 1.19-1.53
Cerotic acid (Casnl 0.63-1.05
Polyunsaturmted fatty acids

Myristoleic acid (Ciaa) O 16
Palmitoleic acid { Cig.q) 0-2.79
Heptadecenic acid (Cy7.) 0250, 31
Elaidic acid (Cigal) (4]

Oleic acid (Cigag ) 22 5-4T7 4
Linoleic acid (Ciga) 10, 7-16.4
Linolelaidic acid (Cigal O, 04
Linolenic acid (Ciga) 6.56-8.49
Eicosenoic acid (Cag ) 1.01-1._35
Eicosadienoic acid ( Cagal 0.16-0.22
Eicosatrienoic acid (Cag.a) 0
Arachidonic acid (Caga) ]

Erucic acid (Cza) 0.17-0.18
Drocosadienoic acid (Caaa) 0

Docosatetraenoic acid (Cha.al 000 O
Docosapentaenoic ackd (Crag) 063

Mervonic acikd (Ciaa) 0.07-0.1
P/S ratio® 0.72-3.1

I =

Mohan and Janardhanan (1994), Siddhuraju and Becker (2001), and Spoladore and
Teixeria (1987).

_68_



(2) WG FAE

7P vlY S E S 2= phenolics, tannins, saponins, cyanogenic glycosides, hydrogen
HA Ao o FAo] LA methyl ester, methyl gallate?} -

cyanideo] &

3,4,5-trihydroxybenzoic acid, d4ts} 3ido] L&z

g S

Zr= canavanine 5°] E3tEo] Qi)

Component

Canavalia gladiara

Total phenolics {mg 100g ™)

Tannins (mg 100 g ")
Condensed tannins (mg 100 g ")
Saponins (mg 100 g h
Cancamavalim A (mg 100 g
Canavanine {mg 100 g y
L-DOPA (mg 100 g7 ")
Hydrogen cyvanide img 100 g
Phytic acid (mg 100 g™")
Phytin (mg 100 g 'y

Phytin phosphoros (mg 100 g7°)
Trypsin inhibition activity (mg g
Unit g™’

Chymotrypsin inhibition activity
Unitmg )

"

Alpha-amylase inhibition activity

Unitg ™!

Phytohemagglutinin activity
Cattle RBC { HU ma '}
Human RBC (A)

Human RBC (B}
Human RBC ()
HU mg!

Rabbit RBC
HU mg

GA0-T 10
0-230
Trace
2131005

26HIT- 3060
21303010
5-109.3
0868

8.85--10.22

3-deoxyglucosone, 8733 2

Laurena et al. (1994), Mohan and Janardhanan (1994), Okolie and Ugochukwu (1989),
Rajaram and Janardhanan (1992), Rodrigues and Torne (1992), Siddhuraju and Becker
(2001), and Thangadurai et al. (2001).

WP 2 A7A] ofs) Bu® AFFo|

AdAFAHE = isoflavoned} total flavonoids,
total polyphenol-2 ofgfje} o] Hy= H} JqrH21,22]

Component mg/100 g @ mg/kg ©
, Daidzein 2.55 ND
Isoflavonoids Glycitein 1.28 ND
Genistein 3.93 ND
Total flavonoids (%) 3.10+0.55 493.2£21.2
Total polyphenol (%) - 1.152.0+26.8

(th Isoflavone®}

I B33 8}

ND : not detected

total flavonoids, total polyphenol ©¢]e&lol= d Aol LHA
methyl ester, methyl gallate9} #-& 3,4,5-trihydroxybenzoic acid, @&4+st &Ado] &
#1721  3-deoxyglucosone, EF+<% 2 3
¢l canavanine, "|UE F2r= 3 <

ATH201.

T, A gAdo] ¢ plant lecting]
gxjo] 4# 7 phytate 5o EFEH Yok
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(@ AZAHEY 49
O & FAoA AuEo2zM A-YT Ao s E [soflavonoids® Canavanine
BAMS zAEY T
@ Isoflavonoids

@b Isoflavonoids®] F&2 F7o| = ZA AlgHe) 2AF L 0.2 g} 10 mLY
80% methanol &<H(v/v)S 7}ste] 70C, 150 rpmo.2 15417 g F&3 & 9
AEZB00x g 10 mind FEHPL 30CNA =3 H 10 mLel 80% methanol
LAVl =20 o2 045 xm membrane filter2 oJ}3ste] HPLC(1100 series,
Agilent Technology, Santa Clara, CA, USA)Z ®&]sl5th. olw column- Symetry
shield RP C18(4.6 X250 mm i.d., Waters, Milford, MA, USA)& 25C 2 FAEHEE
slal, gujE ACN A £9(80:20, v/VIA &9 =glacial acetic acid : DW
(52.6:900, v/v]el vlE&Z 4 AS EF 1 mLE & FA st Detector=
DADZA] 254 nmollA ®E¥ 2z peakE ®EF isoflavone(Sigma Chemical)2]
retention time¥} HlwW3dt T4 = AHF3IATH21L

W AEE 80% WIEEE 65T A 2412 & $ 2M NaOH 3 mLE 7}3l] =0l A]
1087 2y & (x4 1 mLe 7Fskal 80% WEer-E= 50 mLE A 83t 23]
lMste] APEHoR st Aol AREH A A2 rE g v (Alliance 2695,
Waters, Milford, MA, USA)e] E=xH& o3 Zth Columne Capcell Pak
C18, UG 120(4.6 mm IDx250 mm, 5 xm,<Shiseido, Tokyo, Japan)& AM&3}$1aL,
948 260 nm, °]FAS FH40Q% acetic acid g} wWEHE(2% acetic
acid &)< A3l gradient Z[DW:MeOH=(90:10)—(40:60)].2 FX3}Ath
(3737152 F3x] [22].

@ Canavanine

o AE 1ges &3] FESAA, 9 mLe] 95C Eo E4HAI7]aL, 14A1ZHE?F 20T
o A HAAIZITr 1 mL IM HCIE internal standardE (590 mmol/L) #7}star, Al
£ € ultrasonic treatment® 30 mingt * ]t 1000g for 20 minZt YA &g+
o A= 1 mL¥} 1 mL trichloroacetic acid (40% v/iv)E &3t 1027t iceol
WAg F 2000g for 30 minzt YA EE T HATMA oA FFAE $A
Azt Azx" A|5¢} Canavanine £552-2 0.15 mol/L NaHCO3, pH 8.6%1
reaction bufferol] $£+%13] #31 dabsyl chloride reagent (40 mg/10 mL acetone)<}
&I AlmE 70CoA 202 &<t AL, 17, 5, 127 &3k, 5 ~
&5t iceo WAttt ZF A= ¢} standardse= Millipore HV filters (0.45 p¢m)E
o #sta HPLCE 3¢t HPLCO| 4 Z712 ofge} ZrH23l
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An HPLC (Varian 9100) was coupled to an auto-sampler (Varian 9000) and a UV/VIS
detector (Company X 206PHD). Varian Star software was used for system control,
data collection and peak integration. The volume of the injection loop was 100 L.
The column (LiChrospher 100, RP-C18, 5 Im, length 25 cm, id. 4.6 mm, Merck
KGaA) equipped with a guard cartridgge was maintained at 50 C (Eurotherm
Thermostat).

Mobile phase A consisted of NaH,PO, (9 mmol), 4% dimethyl formamide and 0.2%
triethylamine, pH adjusted to 6.55 with phosphoric acid. Mobile phase B consisted of
aqueous acetonitrile (80% v/v). For best resolution with a short elution time, a
gradient system was used starting at 40% B for 15 min and then increased to 58%
B from 15 to 17 min, followed by an increase to 100% B from 17 to 42 min. The
flow rate was 1.0 mL/min, the injection volume was 20 L and the effluent was
monitored at 436 nm. Identification and quantification were achieved by comparing
retention times and peak areas with those from a standard sample run under the
same conditions.

(I)H |
o ro-
CH-C—C—O—N—C—NH, | ..
| Hy H,  H 2 B -
NH, N U A

time

HPLC chromatogram (436 nm) of a soaked
and boiled sword bean sample. The peaks

Molecular structure of canavanine. corresponding to the internal standard (B)
and canavanine (A and C) are indicated by
arrows.

@ AlZ 0.5 g 250 mL volumetirc flaskell FA1E =74 gc}. Ultrasonic bathol] 20
7F gtk AE9e 0.5-pm Millex membrane filter2 o #&te] HPLC 4]0
Ag-3t}, Canavanine ¥ & phosphate/propionate buffer (pH 6.5 4 =] &
ate] Alm e} 2ol ARSFTH24]
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Columns (5 mm id by 160 mm and 5 mm id by 100 mm long) were packed using a
Magnus P6050 column packer (Magnus Scientific Ltd, Sandbach, Cheshire) modified
to pack Shandon columns. Columns were packed upwards using an acetone slurry.
Efficiencies obtained, using anthracene in methanol at a flow rate of 1 ml min-’
with acetonitrile/H,O (80:20v/v)as theeluent, were 50000-60000 and 100000-120000
plates per metre for the Spherisorb (5 mm id by 160 mm long) and Hypersil(5 mm
id by 100 mm long) packed columns respectively. A Gilson gradient HPLC system
(Scotlab Ltd, Bellshill) with 5-ml pump heads was used for chromatography.
Detection was with a Gilson model 121 fluorimeter fitted with a 9- L flow cell
Excitation and emission filter bandwidths were 305-395 nm and 420-650 nm
respectively. Injection was achieved using a Rheodyne 7125 injection valve with a
20 u L loop.

TABLE 2
Gradient profiles (eluents D and H were used to produce the
gradient at ambient temperature)
TABLE 1
Eluent composition ) Gradient | Gradient 2 -
Tirme (mirn) 25 H Time (mim) % M
Eluent D H ) o 0 o
_— — 8 o 55 o
& O 10
H,O (ml) 600 590 &1 12 T0 100
Tetrahydrofuran (ml) — 380 362 12 1o (]
A il | 363 J0 120 Il
cetonitrile {ml) 1256 — 40 70 150 o
Methanol (mil) 581 — :2—2 :gg
Dimethyl sulphoxide (ml) 70 30 442 o
Propionate buffer (pH 6-5) (m") 2093 S0 o
Flow rate for Spherisorb columns — [-4 ml min~ ' : flow rate
for Hypersil columns = 1-0 ml min .
Gradient 1 used for analysis of canavamine and canaline.
Gradient 2 for the analysis of canavanine only._

Concentration of canavanine in jack beans (g kg ™' ground sample as received ) determined
by HPLC, ion exchange chromatography (1EC) and colorimetry

Method of analysis HPLC Colorimetric® HPLC 1EC
Method of preparation H,O extract  H.O extract HCL hydrolysate
Concentration of canavanine

igkg™") 383 351 360 359
% RSD 427 1-79 250 7-20
n 4 i} 4 6

* By colorimetric examination of the pentacyancammine ferrate (I11) complex.

@ AR 2 g& 80CoA 4ANEL AxS & B3t 50% ethanol, 0.4 N H,SOy
£ 10 mL Hgsta 33 =3tk 20 mL diethyl etherE 33 Agsle] @&
AAg. 2N NaOHE FE&9 st F8A121th.  ion-exchange
chromatographyell ¢Jsl HPLCZS 43 3t} 25].

NaOH. If protein was precipitated, the extracts were centrifuged at 2000g for
10 min, and the supernatant as well as the aqueous milieu of the paper disks or
sandy beds was fractionated by cation exchange chromatography on Dowex 50
WXR8 (NH, ), 100-200 mesh, according to Rosenthal (1977¢). The resin-bound
canavanine was eluated by 50% aqueous ethanol, 0.35 N with respect to NH,OH.
All eluates were evaporated to dryness in vacuo below 40°C, and the residues
obtained were dissolved in 1-2 ml of double-distilled water.

For measuring amino acids by an automatical analyzer, the same extraction
procedure was used except: (1) the cation exchange resin used was changed to
Dowex 50 WX8 (H"), 100-200 mesh, (2) the resin-bound amino acids were
c¢iuated by 2 N NH,OH in 50% aqueous ethanol, and (3} the residues were
dissolved in 4 ml 0.01 N HCI.
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@ AlFE 0.1 goll 6N HCIE Agsta 110C oA 2443F Bajdity. AR&3 Ase
pre-column o-phhaldidehyde (OPA)®} #o] HPLCE
4.6 x 150 mm supelcosil 3 micron LC-18 reverse phase column (Supelco,
Oakville, Ontario)©. 2 |3} tH26].

&gttt Canavanine-2

B Al o] o7 Fo A 433 Canavanine 4%

We et g,

rlo

N=e) AAE

1% phenolin 6 N HCI

A 2(10~100 mg)
l
200 uL. A7}
(gas phase hydrolysis)
)
27 9 AaxFA

S

Zhis (110 °C, 22~24 A7)

4t ?ﬂllﬂ(%l%ﬁi)
ZETE 7;%(540 mL)
o TJr(O.zilS wm)
HPLCi 4

HPLC &4=4

. CapcellpakUG120C18
Column (250mm X 4.6mm, 5xm)

* Column temperature  40° C

* Injection volume Programe

* Mobile phase

A : 40mMNaH,PO,(pH7.8)
B : ACN : MeOH : DW (45:45:10)

Time A(%) B(%) Flow rate(mL/min)
0.00 95 5 1.5
31.00 44 56 1.5
33.00 44 56 1.5
34.00 100 1.5
38.00 100 1.5
Stop time : 38% Post time : 3%
* Detector
Signal(nm) Bw(nm) Reference(nm) Bw(nm)
338 4 450 20
262 4 450 20
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Fable B, The charactenstics of sovbean curd residoe and sovbean ol cake

Seetion sovhean curd residue Sovhean ol cake Hemark
p risiducs after production of sovbean [residues after production of sovbean

oL

curd and sovbean milk ol by pressure miethod
Water higeh fow |
Conservative .
Lo high

LA 1 ¥ |
Utility for feed for ISP |

¢ Sovbean curd residue is bt approprote for manufacture of BSP by higher ol contem

lable 9. Self guality control of dred sovbean curd residue in facton,

! Standard and Specification
b T i LR - e - Hemark
Self management Final product{ Ave.)
Crude protein 2528 1 13%
Water 3% | 4%
Crcle filwes 43% | 7% |
Cruche ash | s | 4% |

T 15 Isanlated] Sov Protemn, = 2] of 5588

HE84 7ME4F 59 71&74 vtd 47, 2009, 4FA3NB7HED>

(mh A9 T o] 84 A= diFEl, TadFE, BadFY Fo] o]§Ha o
H SAY AR, o792 AR, 754 AFEW &4 E, A el &A1 T
A7} 20009 T) o] F2 FP o] gt o] Se] ATE ofge] Hsh BTt

I [72 iz |7 7

0T FR R e (a0 A7 %%“’57%{ et 1) [AERREEE - o e 20 250 A3

220 Oncotyrcus et R PHEEOEATERO RN e O RO RE IR Y [ |BEanEd “‘" Jumdof sy 79 Moz aK e o

|EES AR oE L B R0 RS 37 s [£12 a|x| e of e v e sy 04T 397

|57 T R T TR I 0 A [0 R 0 e B aay  [1e% o 2o, 05

5ux\r\wwum#tmEﬂma_wx\ i 0 83220 = o o e Korsan Tt iy 7‘“ £ 724 Dep- Qg

AEREE TS B FOEE A R AR A B f [B3ENEE N FAE S2al 0% %’ﬂ*l Hhs e

TINEEER RS 270 A A 4F T AT 0= B i e e e Gal, 2Eh e

IR § TS D RS A Y A SR I B 0 | BESREEE = Jund o aahee ol R o bt

QUC8 2250) = PRy (e 202 T O e 252 T4 00 |2 = Kovean ol o wesd scince Opidgl- (|42 01 71 02 T

NSRS o umrmgwa 09 2 010 28 (174 20020 0532 340 A0 80‘#79 P2 =Hovean o pouy e P R e A
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1L 058 A2 038 7 e AT 2 Ot | BER S8R EEE =Hoeam o ot i D\I'IF FEs 9z Rl BHE

B, SE0E R R T R e 10 224 TE - Oy T 425 10 258 DR
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(1) A3} ol9jdx ‘Hvyd gdaAs o tidk W&ol AAE B A FAE] F4F
2o AEZE gader o]&d 7HAE Jloew awtE FEstve Zen. ols
Oed gadssd ALY, 494, ¥4, VA=A, 1wdd o SAHe
=5 ApEsior ok, T 84 Tt T A &4 AA FAE 2aE
HEAL o] HE FA FHANA 24e AIAA BRG] dad 247}
2 g A, olgs LT Y ETk2Y T AEA AR EFst] A A7
AERE Zte S22 AAE T & vl sl =3 o3t A==
Az Fede 2t o, AN Fe5Ae) U A= Adysta v sk
=

(3

@ HFZHFE B
AAFFo] FFFES =i 28.3%, =AW 5.9%, ©rdE 53.1%, AfF4 9.3%, I&
5.9%2 Bag uh JTH27L B ATFNA AFo] ST ATFS BFFYA 20149 A

AbE AFFY RS 2aWE 26.3%, =AW 1.0%, ﬁ‘rg 7. 4%, T 12.0%,
3 3.3%, Afrd 8.9%= UEET. AT 50%—7‘@—7—3?«] e 73.4%= e
D REATF WAEAFIES AREE TLIUE deich 2 ATE 2 LAEE

o) oee] ®sh 2kt

453 RS
S0%FAFEE AHE | UFAEEE ARE
2 % 25.9 32.2
ZAY % 1.3 1
SrstE % 64.45 59.86
% 6.29 4.94
3]35% 2.1 2
Z245% 8.02 11.4
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A e Sy 4130[muTR)), SA E, U, FHAR, HESARAS (HFT
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Z. = Z. = =z, = [e)
FRNBOERE AFF BFEE, 4T 0%FATEE, ATI SUFAFEES

29 #AY D o]dFd 5 A . SPF (Specific pathogen free)e] 457 ICR

TUste] UFERE AGHAT. VUL FLFEA2HL 2

N
S oA 5~6ute]E polycarbonate cage (278x420x200 mm)ol] Eai, AUl
22+2C, 7154 % 13~18cm/sec, 37|31 10~203]/h, 714=2~10 mm H,O, -

7] 12417k 7:00~19:00, =% 150~300 LuxollA AR5ttt dFUzte] #8713t
AFart gle A4 55 AEste FAHSE AT Ao 255
53} skt 500 mg/kg/day, 1000 mg/kg/day, 1500 mg/kg/day, 2000 mg/kg/day &
Lo AFF FEEES BYN AFFA AT ATFAE 19 13 LA
of F33tAT. Fo 3 IAIZERE 6AII7HA] o] S-S 2AXF o2
_ n )

ﬂH

=3
=
ddEEe] AL B2 ATs 54 0 253 Fd dds=T 4 A As2 v
Z o o

BE AE T ok 25 o33

=

AdsEo EASA nlojentr] 54 mAY FEE Fo & 12AZ Tk A4
stu HZE olgstel wHI F ABste] BuiEdeld AdsAch doje
3,000 rpmelA 158z HAEHF F -70C WEael E#AS AEsHH,
GPT(glutamicpyruvic transaminase)¢} GOT(glutamic-oxaloacetic transaminase)= ‘&

g3b9 kit ARgslel B AT

AP FE 2AFA A . 4 AT 2HAFA@E A5 relative organ
weight (22 F-AI/AF X 1002 2+ 4@ A4 vlug T3P

AP HolE Y TAZ 4 : HolHe HIExEFAE AASAL, 4 A
T3te] SAA Hlae ANOVA 4§ ©]83l% a7, Duncan multiple range test
o] g3te] AE HAL AABATE p<.05 4 W FAA FATE de AR ¥
A3kt

cELo oo
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off
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N

ZE ©o|&3 in vivt
FTITE  FITETTYSAH o] &H FITEv 90x45X45cm A7) 9] olaE=E
A 7)1FolH, o] F2E LEFESAHA Fo] a7t =& AN F T2
3UCE FAAI L, $ESE B BHe] 4502 2Us, BUFES AY2d
717F A2 5o pumpe} water flowmeter(type F45500, Blue white Co, Westminster,
CA, USME ol§3te] HAFHL FASAA vhg2e] A78 £558L F40

°]-&-3 At

o

Flowmeter

Voltage controller

<fre¥ssY FAE FITFE>

€]
of 4PFEE AT AUFEL FeAGAsAL 2E

28 ¢
= WA 5ulg]E polycarbonate cage (278x420x200 mm)ol] 2i1, AU
22+2C, 715455 13~18cm/sec, #7131 10~203)/h, 7]14=H2~10 mm H,O, =3
7] 12A17F; 7:00~19:00, 2% 150~300 LuxolA AFS3tath dFU7te] A8~
A2t e A4 sES sty FAHOE AT Hdgkel 25
2 253 skt A@rIzrEst v 33 AFs S5t AP AT Wsh
71 53k

o

~

AT +F5Y e 54 FEEE ATE 2T T 4 AFCA
FEE T A8 A 15L3 8L/min 752 2§ A5 stolA 2H| IAFIEA
e S48t €2 B 7ML B ATl BEF HET(CONF} FATLEF+F
EFEE; CGW/ &AFF 30%T45F==; CCE30/2FF 80%TA+=5&; CGESOER
etk 233t ARE APsda, FAZAY] s eEe W 79 FHew
S8kt 7HAQl oo W AT &FeY e 4 AFAA 7HEd A
g A 15Y3 8L/min F&59 &% A% stollA 289 FAFIFTAINE S5
o T8 B FIARLE B ATo] ZEE dE2T(CON)F 7H /17 T(Caffeine) o
2 UrAdn #E2EARY A= vt =500 whA 7x27F F3E w7hA|
= 2HoR & Xt AHe AItez HUbskt

B Z(TCHO)& ZA st
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D7 2AE AEste £4 A7bA -70C o
9] 10u9) sidst= 30% KOHE ¥ ar 100C
o A 3083t lysis 3Fe] H243 Zn)5 o} Glass tubeoll z+ ¢ ZZ
o] 2% anthrone solutiong &35 TZF Aol A RESAI71aL 620 nmoll Al &
FEE A3 Glycogen standard curve 24 S 915k  bovine liver glycogen
< 0, 100, 250, 500, 1000 ug/mLe] T2 A|Z3ATt. A Ay FU3 PHoO=Z
ZF 5 ARE WHEEtY FBRd wE ZE3AE At 4 20w R
2 835 mg glycogen/g tissue® ZHaFete] 7 AFFo] %32
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Fod

=

ol

5
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—
SARI

Ay}
St
1
i
Eloti
o
brt
i

(h AFE wolEe] BAH 4 HoEHE Y RELAR AN, 7 F
2 2519 37, Duncan multiple range test
o] g3t A HAAL AABAT p0.05 4 W BAA {FAAI A AeR 2

=
El
o rr
o=
Z
O
=
o
M
it
fllo
o
o
ol
ol
pa
k1
< T 1

2. A3
1) AFFF2EY 54897}
500 mg/kg/day, 1000 mg/kg/day, 1500 mg/kg/day, 2000 mg/kg/day &= ZFF
S 89T WE AR St S4YNE ST FTEANNL B 9
= %75% TESE E A A Y 271AF, HEAT, A
B4 ANE g ol AN 27 B AFAZ, 2 25 FANAE
B EAA F9x7F deEbgA gkgkti(Table 1, Table 2, Table 4, Table 5). S4 9]
st4 wlolemtARl GOT ¥ GPTE A3 23 CGE80 2000< A|ojsta A@wE
A FrefxtolE Wb Al FtthTable 3, Table 6)
Table 1. Survival Rate and Body Weight of Experimental Mice for Toxicity

é ‘
o
i - ot -{N‘
off m md b X
5 O T Fo

)

o

Grow N pody weight (@ N body welght ) Hate.
CONTROL 5) 30.48+0.49" 5 36.37+1.21° 100
CGE80 500 5) 30.48+0.49" 5 36.30+1.74 100
CGE80 1000 5) 30.48+0.75° 5 38.78+1.67° 100
CGE80 1500 5) 29.83+0.61° 5 35.30+0.98° 100
CGE80 2000 5) 30.46+1.04° 5 38.58+1.51" 100

Data represents the mean * S.E.
" P<0.05 vis. CONTROL

Data represents the mean + S.E. CONTROL: control, CGE80 500: 500 mg/kg/day of 80% ethanol
extract from Canavalia gladiata DC., CGE80 1000: 1000 mg/kg/day of 80% ethanol extract from
Canavalia gladiata DC., CGE80 1500: 1500 mg/kg/day of 80% ethanol extract from Canavalia
gladiata DC., CGES0 2000: 2000 mg/kg/day of 80% ethanol extract from Canavalia gladiata DC.,
Values with different letters in a column are significantly different by Duncan’ s multiple range
test (p < 0.09).
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Table 2. Relative Organ Weights of Experimental Mice for Toxicity

Relative Organ weight (%)

Group Liver Kidney Spleen
CONTROL 4.15+0.23* 1.51+0.07% 0.27+0.03?
CGERS80 500 4.05+0.24° 1.59+0.19% 0.27+0.02?
CGES80 1000 3.99+0.34* 1.54+0.09% 0.25+0.02?
CGES80 1500 3.77+0.32% 1.63+0.07% 0.25+0.01?
CGE80 2000 4.24+0.22° 1.61+0.10% 0.26+0.02?

Data represents the mean * S.E.
* P<005 vis. CONTROL

Data represents the mean + S.E. Group expressed in Table 1. Values with different letters in a
column are significantly different by Duncan’ s multiple range test (p < 0.09).

Table 3. Biochemical Biomarkers for Toxicity

GOT GPT
Group
(Karmen/mL) (Karmen/mL)
CONTROL 111.95+8.62P 24.04+2.72%
CGES80 500 116.61+17.07" 26.97+4.30°
CGES80 1000 88.56+3.58" 17.79+2.107
CGES80 1500 94.75+12.62" 17.98+3.39°
CGES80 2000 152.04+12.56% 26.93+3.06°

Data represents the mean = S.E.
" P<0.05 v.s. CONTROL

Table 4. Survival Rate and Body Weight of Experimental Mice for Toxicity

Grow  No. gy weight ) N body weight®) Rate
CONTROL 5 30.48+0.49" 5 36.37+1.21° 100
CGW 500 5 29.54+1.61° 5 37.32+2.45° 100
CGW 1000 5) 30.04+1.22° 5 36.00+0.93° 100
CGW 1500 5) 31.14£0.98° 5 39.56+1.01° 100
CGW 2000 5) 30.30+1.23" 5 38.02+1.48" 100

Data represents the mean * S.E.
* P<0.05 v.s. CONTROL

Data represents the mean + S.E. CONTROL: control, CGW500: 500 mg/kg/day of water extract
from Canavalia gladiata DC., CGW 1000: 1000 mg/kg/day of water extract from Canavalia
gladiata DC., CGW 1500: 1500 mg/kg/day of water extract from Canavalia gladiata DC., CGW
2000: 2000 mg/kg/day of water extract from Canavalia gladiata DC., Values with different letters
in a column are significantly different by Duncan’ s multiple range test (p < 0.09.
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Table 5. Organ Weights of Experimental Mice for Toxicity

Relative Organ weight (%)

Group
Liver Kidney Spleen
CONTROL 4.15£0.23% 1.51+0.07 0.27£0.03*
CGW 500 4.07+0.28" 1.46+0.08 0.23£0.04*
CGW 1000 4.04+0.30° 1.56£0.09* 0.26£0.02%
CGW 1500 4.19+0.22° 1.49+0.07* 0.28+0.03*
CGW 2000 4.18+0.14% 1.50+0.12° 0.26£0.05"

Data represents the mean + S.E.
" P<0.05 vis. CONTROL

Data represents the mean =+ S.E. Group expressed in Table 4. Values with different
letters in a column are significantly different by Duncan’ s multiple range test (p <
0.05).

Table 6. Biochemical Biomarkers for Toxicity

GOT GPT
Group
(Karmen/mL) (Karmen/mL)
CONTROL 111.95+8.62% 24.04+2.722
CGW 500 94.21+4.68* 18.84+2.45%
CGW 1000 128.54+7.80% 26.19+£2.70%
CGW 1500 132.78+5.07% 20.33%£1.75%
CGW 2000 82.15+£7.18* 22.80+£6.55%

Data represents the mean + S.E.
" P<0.05 v.s. CONTROL

Q) FFIFEEY ATEH 2FH YT

20.6+1.4 min, 20.5+1.8 min, 20.5+0.8 min, 20.3+1.5 mno & ¥ x}o]7} YENLA
U= FAE YAtk 7 7o 27AFE 33.9+1.2 g 324+1.0 g, 326+0.7 g
min, 33.1+0.7 g2 Ut 7ded FHg FAFIA2 CON, CGW, CGE30,
CGE80 4] 21.8+2.9 min, 21.8+2.3 min, 23.1+1.6 min, 26.9+3.2 mino & el
o AFFEEE TN zad Bluste A2 2 2FolE YA E &
ot 14Lol F33F FA 5923 CON, CGW, CGE30, CGE80T-oll A 21.1+2.4 min,
23.1+2.3 min, 21.4+15 min, 29.9+2.1 min®e.E Yettt A5FE EFZEF A5F

0%FEFE=S AFINILA TAF FAARE HEINA oy, 2T 80%F
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Figure 1. Effects of Extracts from Canavalia gladiata DC. on Endurance Swimming
Capacity in Mice.

Each value represents the mean + S.E. The swimming time was measured at 8 L/min.
CON: exercised control, CGW: 1 g/kg/day of hot water extract from Canavalia gladiata
DC., CGE30: 1 g/kg/day of 30% ethanol extract from Canavalia gladiata DC., CGES80: 1

gl/kg/day of 80% ethanol extract from Canavalia gladiata DC. Different letters above
the bar are statistically different by Duncan’s multiple range test (p<0.05).

Table 7. Body Weights and Relative Organ Weights of Experimental Mice

Relative Organ Weight (%)

Initial Final
Group  body weight body weight Vastus Gastroc
() ] Liver Kidney Spleen intermedius -nemius
muscle muscle

CON 33.98+1.15% 35.87+£1.10°  4.58+£0.15*  1.57£0.04*  0.32£0.05*  0.49+£0.02*°  0.94+0.13
CGW 32.44£1.01* 3375157  4.68£0.14*  1.66=0.06°  0.31£0.03*  0.49+£0.05°  0.98+0.05"
CGE30  32.58+0.77" 34.78£0.73%  4.66+0.22*°  164+0.05*  0.26+0.02*  0.53+0.03*  0.92%0.02°
CGES0  33.11+0.71° 34.67£0.66° 4.75+0.09*°  156+0.06*  0.26+0.02*  0.54+0.02*  0.95%0.04°

Data represents the mean =+ S.E. CON: exercised control, CON: exercised control,
CGW: 1 g/kg/day of hot water extract from Canavalia gladiata DC., CGE30: 1 g/kg/day
of 30% ethanol extract from Canavalia gladiata DC., CGE80: 1 g/kg/day of 80% ethanol
extract from Canavalia gladiata DC. Values with different letters in a column are
significantly different by Duncan’ s multiple range test (p < 0.05).
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(bh 8= lactate =&

85 A% ¥F lactate FF S SA4H 2%, &5 d CON, CGW, CGE30, CGE80
o] ¥ lactate ¥ 2.3£0.3 mmole/L, 3.0+0.3 mmole/L, 2.4+0.2 mmole/L,
2.4%0.2 mmole/L= 1 zto]E WEA &Fdth &5 15% ¥ CON, CGW, CGE30,
CGE80w¢] &% lactate &2 5.4+0.4 mmole/L, 5.5+0.3 mmole/L, 5.8+0.5 mmole/L,
4.3+£0.2 mmole/LE &% 158 & ZE APToNA FZF lactate FF°] F7H8H9a,
CGE80w 9] A% && ¥ €% lactate ol 7H @A eyt & A4=HE %
TF 80%TBFE==S 5 lactate A|A =& AAH JA| o7 aHE Ze= AR
k= oH(Figure 2).

B Before 0O After

W ok U & N
!
=3

Lactete level (mmole/L)

@ = N
!

Control CGW CGE30 CGES0O

Figure 2. Effects of Extracts from Canavalia gladiata DC. on Lactate Level.

Each value represents the mean =+ S.E. The blood lactate level was measured twice:
before the swimming and 15 min after swimming time. CON: exercised control, CON:
exercised control, CGW: 1 g/kg/day of hot water extract from Canavalia gladiata DC.,
CGE30: 1 g/kg/day of 30% ethanol extract from Canavalia gladiata DC., CGE80: 1
gl/kg/day of 80% ethanol extract from Canavalia gladiata DC. Different letters above
the bar are statistically different by Duncan’s multiple range test (p<0.09).

™ &5 AL 5
ATHEEsY 43S 7Y} F T /FYUAEE F=& HUME 23, CON,
CGW, CGE30, CGE80wel €% #elA¥4r +F2 058+0.04 mEq/L, 0.66+0.05
mEqg/L, 0.7040.08 mEqg/L, 0.77+0.05 mEq/L2 Ebgtth. CGE80 Foiwe] 71 &2
g5 FeATY FFS vetllar CGE30# CGWE CONw3 ARG 5 A
FEFS HeEhiie & AFAEFE AFF 30%FEFEES 20 AYARAE
At dF fFEARAe] g I/ 719EAS e ddhd th(Figure
3).
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Figure 3. Effects of Extracts from Canavalia gladiata DC. on NEFA Level.

Each value represents the mean =+ S.E. The blood NEFA level was measured after
swimming. CON: exercised control, CON: exercised control, CGW: 1 g/kg/day of hot
water extract from Canavalia gladiata DC., CGE30: 1 g/kg/day of 30% ethanol extract
from Canavalia gladiata DC., CGE80: 1 g/kg/day of 80% ethanol extract from Canavalia
gladiata DC. Different letters above the bar are statistically different by Duncan’s
multiple range test (p<0.05).

@ dF SAAY 2 FSH=HE FF

ATHEETY A4¥8S 79 & 7 /AL F5& /e 234, CON, CGV,
CGE30, CGE80 ¢ ¥% TAAYW 2 169.21+4.06 mg/dL, 170.88+3.48 mg/dL,
162.14+6.82 mg/dL, 166.67+2.78 mg/dL= ‘telThFigure 4). ATH 55 43S
Ty 3 T dF F FU="HE 55 Ui 27 CON, CGW, CGE30, CGE80<
dF F ZY2HE 52 190.60+6.28 mg/dlL, 174.92+7.22 mg/dL, 181.03+6.94
mg/dL, 180.72+6.04 mg/dLZ JeltthFigure 5). Z+ FE25& ZF AT 5 F4
A FEFH2EHE FEde ¥ AA FATH

|
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Figure 4. Effects of Extracts from Canavalia gladiata DC. on TG Level

Each value represents the mean =+ S.E. The blood TG level was measured after
swimming. CON: exercised control, CON: exercised control, CGW: 1 g/kg/day of hot
water extract from Canavalia gladiata DC., CGE30: 1 g/kg/day of 30% ethanol extract
from Canavalia gladiata DC., CGE80: 1 g/kg/day of 80% ethanol extract from Canavalia
gladiata DC. Different letters above the bar are statistically different by Duncan'’s
multiple range test (p<0.05).
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Figure 5. Effects of Extracts from Canavalia gladiata DC. on TCHO Level.

Each value represents the mean = S.E. The blood TCHO level was measured after
swimming. CON: exercised control, CON: exercised control, CGW: 1 g/kg/day of hot
water extract from Canavalia gladiata DC., CGE30: 1 g/kg/day of 30% ethanol extract
from Canavalia gladiata DC., CGE80: 1 g/kg/day of 80% ethanol extract from Canavalia
gladiata DC.Different letters above the bar are statistically different by Duncan’s
multiple range test (p<0.05).
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AFAEEsYE A4FEs Fh% §F x99 =930 55 W7k 23, CON,
CGW, CGE30, CGE80¢] zt=x=24e =834 52 7.68+0.31 mg glycogen/g tissue,
7.78+0.25 mg glycogen/g tissue, 8.05+0.30 mg glycogen/g tissue, 8.76+0.48 mg
glycogen/g tissue®Z YEFSTHFigure 6). ATH-E558 A4S 53 3 & T5x2 9
=824 & H7Is 23 CON, CGW, CGE30, CGE80w<¢] <&5=x29 =8 =l
T2 2.23£0.08 mg glycogen/g tissue, 2.16+0.09 mg glycogen/g tissue, 2.21£0.18
mg glycogen/g tissue, 2.67+0.15 mg glycogen/g tissueZ uUEFGTtHFigure 7). & 23}
BT FYE AD AUA ATAM B2Y R 2xAe) IR ASFe] 2

b AEZ J%FHFEE Fojo o8 Uehd o muHEn

[y
=

b

ON CGW CGE30 CGES0

[= T B~ - Y =

Liver glycogen (mg glyvcogen/g tissue)

(=T L S 7S S SN ¥ ]

Figure 6. Effects of Extracts from Canavalia gladiata DC. on Liver Glycogen Level.

Each value represents the mean = S.E. The liver glycogen level was measured after
swimming. CON: exercised control, CON: exercised control, CGW: 1 g/kg/day of hot
water extract from Canavalia gladiata DC., CGE30: 1 g/kg/day of 30% ethanol extract
from Canavalia gladiata DC., CGE80: 1 g/kg/day of 80% ethanol extract from Canavalia
gladiata DC. Different letters above the bar are statistically different by Duncan’s
multiple range test (p<0.05).
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Figure 7. Effects of Extracts from Canavalia gladiata DC. on Muscle Glycogen Level.

Each value represents the mean + S.E. The muscle glycogen level was measured
after swimming. CON: exercised control,CON: exercised control, CGW: 1 g/kg/day of
hot water extract from Canavalia gladiata DC., CGE30: 1 g/kg/day of 30% ethanol
extract from Canavalia gladiata DC., CGE80: 1 g/kg/day of 80% ethanol extract from
Canavalia gladiata DC. Different letters above the bar are statistically different by
Duncan’s multiple range test (p<0.05).

3 7HH%1Y +F5EI s HIt

b 7HER1e] 55 YAt
2 HAoA ZEshe= =
Atk w29 FAFIEETALT B % 144 z19] /\l
HA F 23] FRHAT. 7HHA AH7F A+ LssEFY S
3 SAFYAIE ZH5ATE Control 2 Caffeine 9] %7] YA
min, 19.95+3.80 mine. 2 ¥ x}o|7t UElYRA $EE ERAE
Z71AFL 31.95+0.40 g, 30.18+0.35 g0 2 At 790 F33g A -FIAZ
Control ¥ Caffeine o4 17.07+2.77 min, 38.61+6.60 minS.Z YE}STE 713 <1
AT SHTE FAS AFdTH vluste of 23 FIAZE FUHF YERR A,
Controls+#} Caffeinew3te] BAA el xtol7t YEMRTH 14U ol 33 A FFAIZE
2 Controli# Caffeineoll Al Z+zd 20.47+4.55 min, 50.69+5.27 mino. & vtepytch.
7FHQl FoTo]l BAACE FostA S7HE FIA IS UEFSTH2.4 b)), webA <F
”EHZ"?“’] 7FHQ1e] Fo7F B AFolA &8sk WU A=A FostA F7HE

YA LS YERoHFigure 8).
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O Grouping Day 7 Day m14 Day

30 b

Swimming time (min)

10 +

Control Caffeine

Figure 8. Effects of Caffeine on Endurance Swimming Capacity in Mice.

Each value represents the mean + S.E. The swimming time was measured at 8 L/min.
Control: exercised control, Caffeine: Caffeine with distilled water. Different letters
above the bar are statistically different by Duncan’s multiple range test (p<0.05).

() = lactate =&
Y95 A5 &5 lactate FHF2 =AH 23 &5 A Controli#3 Caffeinew2 2z}
Z+ 2.5+0.3 mmole/L, 2.5+0.3 mmole/LE ¥ =2}o]E JERRA Lt &% 158 &
Controls#+ 3} Caffeines*2] &% lactate 2 5.7+0.4 mmole/L, 5.26+0.4 mmole/LZ
Uelgth 2384y F 7 Aoldle BAIA fFY kel yElUA] g ktk(Figure 9).

H Before 0O After

rlo

Lactate level (mmole/L)

Control Caffeimne
Figure 9. Effects of Caffeine on Lactate Level.

Each value represents the mean + S.E. The blood lactate level was measured twice:
before the swimming and 15 min after swimming time. Control: exercised control,
Caffeine: Caffeine with distilled water. Different letters above the bar are statistically
different by Duncan’s multiple range test (p<0.05).
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(th 5 FaAEY =5

275 &5
7} Caffeinev 9]
U}, Caffeine &

Ade 7Y T & dF FHANAY] FFe B 23 Controld
dF FEl A4 2 1.01+£0.01 mEq/L, 0.91£0.01 mEq/LZ e}
Folgo] We dF fFeAAE IS e AokFigure 10).

1.2 +
1.0
0.8
L T

L1

NEFA level (mEq/L)

0.0
Control Caffeine

Figure 10. Effects of Caffeine on NEFA Level.

Each value represents the mean =+ S.E. The blood NEFA level was measured after
swimming. Control: exercised control, Caffeine: Caffeine with distilled water. Different
letters above the bar are statistically different by Student t-test (p<0.05).

ATHLETsY A9 T3 & 5 FAAY ¥ F P'{ 23}, Control 3

= 11 106.25+0.85 mg/dL=Z YEMS:
thFigure 1. ATHEF5Y A4S T3¢ = 5 T %Eﬂi\ﬂl% T B
A3}, Control+¥ Caffeine w9 % % +=& 144.04+0.62 mg/dL,
121.78+5.19 mg/dLZ YelgthFigure 12). 7191 AdFo dF FAAAW &
o= FFE HAA FUoy FIFHHE FEo W5 VA
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Figure 11. Effects of Caffeine on TG Level

Each value represents the mean =+ S.E. The blood TG level was measured after
swimming. Control: exercised control, Caffeine: Caffeine with distilled water. Different
letters above the bar are statistically different by Student t-test (p<0.05).

250 -
—_ 200 -
b
é a
= 150 - b
=
E
=2 100 -
3
=
°
= 50 -
0 A .

Control Caffeine

Figure 12. Effects of Caffeine on TCHO Level.

Each value represents the mean = S.E. The blood TCHO level was measured after
swimming. Control: exercised control, Caffeine: Caffeine with distilled water. Different
letters above the bar are statistically different by Student t-test (p<0.05).
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(b =3 oA £

ATFALEEsY 4dS 93 & 5 =29 28324 FF5 B7e 23 Control
3} Caffeines® 7+=x219] 2834 F#+L& 9.85+0.59 mg glycogen/g tissue, 10.42+0.27
mg glycogen/g tissue® e thHFigure 13). A 72558 A¥dS 43 3 3 TS5
zA9 Z¥FA FE& B/ 27 Control ¥ Caffeinewo] Z&x29 =27l
F=L 2.73+0.03 mg glycogen/g tissue, 2.80+0.09 mg glycogen/g tissue2 UEFSTH
(Figure 14). 71919 Fo= 3t 25229 =892 FFd dFS AA &%
}.

- 120

; 10.0

& 50

%l:

e 6.0

=

El- 4.0

0

= 0.0

Caffeine

Figure 13. Effects of Caffeine on Liver Glycogen Level

Each value represents the mean = S.E. The liver glycogen level was measured after
swimming. Control: exercised control, Caffeine: Caffeine with distilled water. Different
letters above the bar are statistically different by Student t-test (p<0.05).

Caffeine

i R
= th 9o wh 9o un

Muscle glycogen (mg glycogen/g tissue)

= B
= uh

Figure 14. Effects of Caffeine on Muscle Glycogen Level.

Each value represents the mean =+ S.E. The muscle glycogen level was measured after
swimming. Control: exercised control, Caffeine: Caffeine with distilled water. Different

letters above the bar are statistically different by Student t-test (p<0.05).
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2. 45T 50%FRFEE AUAF NS4}

FRA BORNE AT H0%FHFEEL ATW} B Aol Az Agsdct &
j
=

2 CGES0Ce = et

717v A2 =o] pumpe} water flowmeter(type F45500, Blue white Co,
CA, USA)E o] &3l HAFES FASHHEA v AF3 &8s S48

=
19!
<28
=.
jon]
1%
Q
(@]
o

o]-&3t it
Temp. Voltage controller
<fr9EEsY FHE FITE>
(Wp AP5Ee BF 9 A= 5 =4 : SPF (Specific pathogen free)®] 45= ICR $A4
-5 FYsted APATEE AESIAT AEFES FIFAHS E

Z YeollA 5ulE]lE polycarbonate cage (278x420x200 mm)ell ¥, AU
22+2C, 7154 % 13~18cm/sec, 371314 10~208]/h, 7]14=x2~10 mm H,O, ™3
7] 12417k 7:00~19:00, =% 150~300 LuxollA Ab&3tdch dFUzte] #8373t
AFdart flv 43 sEs st FAHOE AT Bdgkel 25
2 253 skt A@rIzrEst v 33 AFs S5t AP AT Wst
7] 53R T

() A

=)
bol
~
Lel
=
<
J?i
<
o
S
IS
X
ol
i
[ty

z = . 257 ARE AR, FAAA
GeEEAL U 7Y AoR ZHHAT. FALEALY BARE w27}
Zo WA 727 AT Pix B m@ow £¥ex R AYL Ato=
7
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() ¥F lactic acid®d] &% A : 2T F=5 FATLE
dZ g2 A FQI lactic acide] =5 kitE o] &3t =AH3sIHA T

(mh €5 FeARLte] = =4tz

L

(b AHT elolEle] BAH £ HolHE PFEEZOARE AANYL, 2 23

= "_\J_L i=
T3re] B5AZA Hlale= ANOVA E418 o]83% a7, Duncan multiple range testE
o] &3l AT AAE HASATE p<.05 4 W FAA FAUT e A2 &
Atk

U A3

o] BAGGLEALT AL F 1Y AR Folol @ u) 7o) T F
28] +AHAUT. AFFFER ATH LESAPPES 2R By g6 @
49 N7+ =489 CON, CGE50-500, CGE50-80022] 7t A&l 7] Szt

A 2
2 22.3+2.3 min, 22.6+2.0 min, 22.6+2.0 min®.2 ¥ *}o|7} YEMUA] ZFEE FF
AZ YT 74 33 A FEYAIES CON, CGE50-500, CGE50-800+ o1 A
20.5+2.8 min, 30.0+2.6 min, 29.1+2.8 min®. & YEGT} 14D 33 A FIAIT
2 19.4+3.1 min, 32.1+3.3 min, 33.4+2.6 mino. 2 FAFIFFEE FAT A UL
Hlaste] FAZ QL F9 AolE Yestth mets AFIFEEo FA7 285=
AT Fsegdgd 7HR S AoE AaE A thFigure D).

°

f
:

L-Vi

0 daxy | 7 day W 14day
40 -

35 -
30 -
v
20 -
3 L
10 -

i

o -

CGE30-300 CGE30-300

Swimming tme (min)

Figure 1. Effect of CGE50 on Endurance Swimming Capacity in Mice.

Each value represents the mean + S.E. The swimming time was measured at 7.5
L/min. CON: exercised control, CGE50-500: 500 mg/kg/day of CGE50, CGE50-800; 800
mg/kg/day of CGES0. Asterisk above the bar represent significant difference from
Control group (p < 0.09).
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F9+5 -5 dF lactate FFS =43 A3 &% A CON, CGE50-500, CGE50-800
TS Z+ZF 2.27+10.6 mM/L, 2.34+0.3 mM/L, 1.72+0.6 mM/LE +EH XZ}o]& e A
ottt &% 108 % CON, CGE50-500, CGE50-800w& Z+z+ 4.68+0.8 mM/L,

3.16+£0.3 mM/L, 2.65+1.5 mM/LEZ 4Yelyt. AFIFFEEdE2 CONTH Blwsho
SAA] o AolE UBERH. WA FAFFFEEY FoVl A=l E€F

lactate=Z=oll 7193319 S Aoz FohE A tHFigure 2).

®m before m after

Lactate level (mM/L)

COonN CGE3G-300 CGE30-800

Figure 2. Effects of CGE50 on Lactate Level.

Each value represents the mean + S.E. The blood lactate level was measured twice:
before the swimming and 10 min after swimming time. CON: exercised control,
CGE50-500: 500 mg/kg/day of CGE50, CGE50-800: 800 mg/kg/day of CGES50. Different
letters above the bar are statistically different by Duncan’s multiple range test
(p<0.09).

?) ¥F FIAATN £
ATHLESE AL £ F F F 49
CGE50-500, CGES50-800i¢] & frel At
mEQ/L, 1.34£0.01 mEq/LE vegt. Z53F 3
d fo) Aol Yeidth wetd AFFFEE
FEol 71959 E ez BeEAKFigure 3).

T
.

&

o] »Eg W AT CON,
1.10+0.04 mEq/L, 1.22+0.02
S CONE3} Hmstel 544

h AEEEY BF AAYL

e 4x N

A e N

& Ml ore
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= before m after

0.8 - I :[

0.6 -

NEFA level (mFqg/L)

04 -

o2 4

CON CGE3ID-300 CGE3I0-8300

Figure 3. Effects of CGE50 on NEFA Level.

Each value represents the mean =+ S.E. The blood NEFA level was measured after
swimming. CON: exercised control, CGE50-500: 500 mg/kg/day of CGES50, CGE50-800;
800 mg/kg/day of CGES0. Different letters above the bar are statistically different by
Duncan’s multiple range test (p<0.05).

3. AFF &A1Y duvA FH &% 7% 74
7t
D IAd=e AFH SesdPFdsol I8 AFF 80%FHFEE (1 glkg/day,
CGE80)I 2xtd %o A 732 SLE=L8dpas =3 50934225500
mg/kg/day, CGE50)e] Z&-& °] &3t o Fx 7|27 AFE st oh

@) =79 542y F2
2

ta 288 FA 10819 lysis bufferE ] 3 %, 13,000 rpm, 30% A&7 3}
dojzl AEHE 3lgete FakstEd B4 &83idt. 7 2Z e Zade

bradford reagent (Sigma, USA)E o|&ste] ©¥ld AZFES vl AHZF 31921, bovine
serum albumin FEFA-E &8skl 7 A S mglproteine] FFS A=A T

(3) 7] U citrate synthase &4 4 =3
Citrate synthase &/ 30 mM acetyl CoA solution 200 L, 10 mM DTNB &<§ 200
wL, assay buffer 16 mLS &3 7|AHS Fv)ste] &N 20 pLol 71&H 170 u
LE 718l kinetic methodE ©]83he] 6&3F 412 nmollA 3= HI}E =
#, 10 mM oxaloacetate solution 10 ¢ LE FH7lstd oAl 6&3F 412 nmollA F3 =9
H3lE =A314 ) citrate synthase €448 U/mg protein® & A A5} T}

4) =& 4 p-HAD &4 &4 =34
B-HAD &4 =2 N 20 Lok iz 20 Lol 0.54 mM s-acetoacetyl CoA 20 L,
0.64 mM NADH &< 20 L, 100 mM potassium phosphate buffer 140 xL-& % 7}3hod
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kinetic methodE ©] &3l 587F 340 nmol A &%
2842 U/mg protein® & A A8ttt

) =23 U A AL AARIA 2E =

O &5 =29 total RNA F=&

b
o
®
ot
Ll
Ao
o
9‘1',
B
0
=
T
=
W)
kof

#A3tE &8 ZZ ol Trizol Al ¢k(Invitrogen, Carlsbad, CA, USA)3} SFE2ZXLES Yl
13,000 rpmoll Al 15&3F AA &gt 4SS AATH FFTHH o) AZERHES 42

T AF2olA 10E3F 9ESAIA RNAS HAAZ $ oeb&= 13] A|lFste] total RNA
= Y3tk
(1b) Real-time polymerase chain reaction(RT-PCR)

FZH RNAE 1 mgS QuantiFast™ SYBR®Green RT-PCR kit(Qiagen,  Venlo,
Netherlands)E o] &3}e] z+ £ primere} &7 reverse transcription¥t-8-2 55C ol A
10% 433+ %, PCR initial activation ¥H&-& 95C oA 5% <33}, denaturation ®+
S8 95Col|lA 5%, annealing¥} extention ¥F-&-& 60T oAl 10x37t 40 cycleS HWH&-A
7] a1 Rotor-gene 6000 software version 1.7(Corbett, Sydney, Australia)S ©]-&3le] H
olHE EX3l9H . Peroxisome proliferator-activated receptor delta (PPAR-6),
carnitine palmitoyl transferase 1(CPT1), uncoupling protein 3 (UCP3), sirtuin 1 (Sirtl),
peroxisome  proliferator-activated  receptor-gamma  coactivator 1  (PGC-D),
AMP-activated protein kinase (AMPK)9] primer 714 Q& ofef e} 2t}

Oligo NAME Purification SEQUENCE 5’ --> 3)
F-beta-actin Bio-RP ACGGCCAGGTCATCACTATTG
Rebeta—actin Bio-RP CAAGAAGGAA&GCTGGAAAAG
F-PPAR-6 Bio-RP CGCAAGCCCTTCAGTGACAT
R-PPAR-6 Bio-RP CGCATTGAACTTGACAGCAAA
F-CPT1 Bio-RP GTGACTGGTGGGAGGAATAC
R-CPT1 Bio-RP GAGCATCTCCATGGCGTAG
F-UCP3 Bio-RP CCAGAGCATGGTGCCTTCGCT
R-UCP3 Bio-RP CTCGTGTCAGCAGCAGTG
F-Sirtl Bio-RP CGGCTACCGAGGTCCATATACT
R-Sirtl Bio-RP TCGAGGATCGGTGCCAAT
F-PGCl-a Bio-RP CACGTTCAAGGTCACCCTACAG
R-PGCl-a Bio-RP CTCTTCGCCCTCAGACTTTCC
F-AMPK Bio—RP TCGTGCCGCCCCTTT
R-AMPK Bio—RP GGTCAGCATGCCCACAAAA

6) AF T dHlolEl e A A
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. A
(1) =3 Y citrate synthase &4 &4
ATALES5Y AFS 3 stz 4 =& Y citrate synthase &4 43S H71stY
o rzAHNA cs B4 A4S CON, CGES0T A 0.27+0.01 U/mg protein, 0.33+0.01
U/mg proteinZ YeRFth 852 A A cs 4 &4 L2 CON, CGE5S0AA 0.06+0.01
U/mg protein, 0.08+0.00 U/mg proteinZ YEelWtt. 253 FE=ETS CONTH vl
st BAIAQ 9 zolE UEtRth metA AFIFEES FAUF AP EY 23
Y citrate synthase &4 &4 Z7lol] 719319 S Ao 2 Aehs lohFigure 4).

(A) 04 4 a

=033
= b

a 03 -

2

= I

op 025
£
=
B 032
oo
2 0.15
2
= 01

O,
= o
D 0.03
0 .
CON CGESD
(B) 0.09 - a

_. 008 -

§ 007 b

2

2 0.06 I

E 0.05

=

o 0.04

&

5 0.03

g 0.02 -

= o1 -

0

CON CGES0

Figure 4. Effects of CGE50 on citrate synthase Activity.

(A) Hepatic citrate synthase activity, (B) Muscular citrate synthase activity. Data are
expressed as mean =+ SE. in each group. CON: exercised control, CGE50: 500
mg/kg/day of CGE50. Different letters above the bar are statistically different by
Duncan’s multiple range test (p<0.05).
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2 =7 4 p-HAD 54 A

ATHLEsY 24¥8S 9 st €2 =4 W p-HAD &4 &4 & Hrisdo k=

oA p-HAD &4 ZAL CON, CGE507elAl  0.004+0.001 U/mg protein,

0.012+0.002 U/mg protein® uYERGT. ITHZZA p-HAD &4 442 CON,

CGE50l A 0.018+0.002 U/mg protein, 0.035+0.002 U/mg protein= YElGT} 2FF

FEET2 CONTH Hlwste] A A /9 ztol& yetyth matA 2AFIdF=E9
Fo7l AdEE 22 U p-HAD &4 &4 I 71938dES sz AaE

(Figure 5).

(A) 0.016 -
S a
= 0014
B
=]
2 0012 -
on
£ 001 -
=
5 0.008 -
i
I 0.006 - b
_L)
2 0.004 I
o,
=
= 0002
0 '
CON CGES0
B 0.04 - a
= 0035 -
=
2 003 -
[
o0
0.025 -
5 b
e ¥
=
= 0015 -
.
5 001 |
=
= 0.005 -
=
0

CON CGE3D

Figure 5. Effects of CGE50 on £-HAD Activity.

(A) Hepatic pA-HAD activity, (B) Muscular £-HAD activity. Data are expressed as
mean *+ S.E. in each group. CON: exercised control, CGE50: 500 mg/kg/day of CGES0.
Different letters above the bar are statistically different by Duncan’s multiple range
test (p<0.05).

@) HFFF 50%FA2EEL oA tA AAAA

ATHe55d 489S 59 x4 2% =3 U PPAR-o, CPTL, UCP3, Sirtl,
PGC-1, AMPK®] mRNA %@_0 B71etiTh. PPAR-0 ¢ 7%  CGE50i#ell A CONiol
H3te] 2.0-fold Z7hehs Zlo2 Uepykth CPT19 A% CGES0ZolAl CONol Hl3h
of 15-fold Z7bshs Aoz Uehgth UCP3el #$  CGE50Eol A CONZel wlshed

- 104 -



L4-fold Z78l= Aoz Uehytth. Sirtle] 7 CGE50-oll A1 CONoll 3}
L7-fold Z7bste Aoz uebgdth PGC-19) 74 CGES0ell Al CONiroll Hlate]
2.2-fold Z7tste= A& Ueytth. AMPKe] 7% CGES0olA] CONT-o st

2.4-fold Z7}8t= Ao 2 Jelth CGE50S ATES 3 A FA] EAHOZ 9
Al =71E mRNA 2d &2 <1359 thFigure 6).

28 4

‘ I I I ‘ | X
0

FPAR-6 UCP3 Sirtl PGC-1u AMPK

{relative to CON)
S R

Gene expressionlevel
=
(=)

=
=

Figure 6. Effects of CGE50 on mRNA Expression.

CON: exercised control, CGE50: 500 mg/kg/day of CGE5S0. PPAR-§: peroxisome
proliferator-activated receptor delta, CPT1: carnitine palmitoyl transferase 1, UCPS3:
uncoupling protein 3, Sirtl: sirtuin 1, PGC-1: peroxisome proliferator-activated
receptor-gamma coactivator 1, AMPK: AMP-activated protein kinase. Data are
expressed as mean=*S.E. in each group. * p<0.05 v.s. CON.

@ FFF 80%FAHFEES AUA AL HAARIAL TE

ATASLELDZ AP 53 1y & 8¢ x32 U PPAR-§, CPT1, UCP3, Sirtl,
PGC-1, AMPK¢] mRNA %}iﬂ_% B7vet At PPAR-6 9] 739 CGE80 |4 CONw*ell
vkl 1.7-fold &7}etE Ao 2 et CPT19 #-$ CGE80Fol4l CONol w3t
of 1.7-fold Z7tste= Aoz el UCP39] A9 CGE80-olA CONT-o w3}
1.9-fold Z7}stE= Aoz yebgth Sirtle] A9 CGES0TollA] CONe] 3}
l4-fold &7}et= Aoz etk PGC-1¢] 7Z-9- CGE80Fol4 CON-o| H|&to
1.6-fold Z7}st= Z\Qi Uebgth AMPKS 749 CGE80-ol 4 CONitell H &t
1.8-fold S78t= A2 Yegth CCE80E AT5F g AFToA TAZHSZE {9
A =719 mRNA HrE S 813} th(Figure 7).

N
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Figure 7. Effects of CGE80 on mRNA Expression.

CON: exercised control, CGE80: 1 g/kg/day of CGE80. PPAR-¢: peroxisome
proliferator-activated receptor delta, CPT1: carnitine palmitoyl transferase 1, UCP3:
uncoupling protein 3, Sirtl: sirtuin 1, PGC-1: peroxisome proliferator-activated
receptor-gamma coactivator 1, AMPK: AMP-activated protein kinase. Data are
expressed as mean=+S.E. in each group. * p<0.05 v.s. CON.

4 ASZ 249 48H 2 9A ST
7.

O 1AdEe A7H esedaavel #AwE AR 80%FEFEE (1 gkglday,
CGE80)# 2xtd ol A4 LEsdFdsel Idd AFF 50%T738F==(500
mglkgiday, CGES0)®] 222 ol §ate] A8l4 ~E#2~ oA 7147H e ATE 5
B3kt

2 252 FA 10809 lysis bufferg 2 g %, 13,000 rpm, 30 A& 3t

Ao FedEs 3t ks EAe &&sidth 4 2A9 Zade

bradford reagent (Sigma, USA)E °]8&3ste] @wid &S vlMAZF 3192w, bovine

EEFAE E83t 2 N9 mg/proteine] S AHESEATH

@ 2o Fust TaBH L MEL: FU3 AR 54

(b CAT (Catalase) : &2} 10 Lol 20 mM H,O.&< 290 uLE = 7}3le] Kkinetic

methodS ©]&3}e] 387F 240 nmoll A 3 =2 W3S =4 3sle] U/mg proteino
2 AN A

serum albumin
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(1} GST (Glutathione-S-transferase) : phosphate buffered saline 196 »L<2} 200 mM
reduced glutathione 2 L, 100 mM CDNB &9 2 L& &%3 7124 S Fn]3}
o, }_310—‘1 20 uLo 7129 180 wLE H7Fste 5&87F 340 nmollA &33=2 W
3= J3le] U/mg protein® & A A3} T}

(th SOD (Superoxide dismutase) : ZZ| A3} tfxz+o] TLI Alm 20 L& FH|SH
e WST-1-8-<H (1-(4-indopheny)-3-(4-nitrophenyl)-5-(2,4-disfulfophenyl)-
2H-tetrazolium, monosodium salt)Z 200 xL# #33+ ¥, xanthine oxidase &%
20 pLA H7bste] 37°Col Al 204 ¥h-&A]713L 450 nm oA FFEE ST
SOD &4 & 483t SODE 0, 3.125, 6.25, 12.5, 25, 50 UmL &% ZFIA &
2+ A3} al o] 2 o] 83l U/mg protein A A3+t

(2D GPx (Glutathione peroxidase) : 221§ 10 xLe] 3.5 mM reduced glutathione 120
«L, 2.5 mM NADPH 20 «L, 0.5 U glutathione reductase 20 ¢LE 2o & &3
3k & 30 mM tert-butyl hydroperoxide 20 L& FH7}st w-s-LS f =35kl 5&3
340 nmolA FFE=E =43t U/mg proteino.2 A A st

(P GR (Glutathione reductase) : =&} 20 Lo 100 mM potassium phosphate
buffer (pH7.0) 30 «L, 2 mM oxidized glutathione 100 «L, 3 mM DTNB 50 xLE&
Yol Z &3tsk 3 2 mM NADPH 10 xLE #H7lste wHeS f=38ta 557 412
nmoll Al 233l U/mg protein® & A A &+4th.

(") GSH (Reduced glutathione), GSSG (oxidized glutathione) : 100 mM potassium
phosphate buffer(pH 7.0) 7.54 mL, 6 unit glutathione reductase 228 «L, 3 mM
DTNB 228 unL= i%‘ﬂcﬂ Z1dHS Fnjgk & 22N 10 4L F=vg 713
150 ¢LE& #& &3k 3 50 mM NADPHE 50 xL #H7lste] ¥+
2 412 nm oA FFE=o WS SAstATh 7 GSH 3 GSSG &2
A& o] 83t A4kste] moles/min/mg protein o 2 A A8} T

(AH MDA (Malondialdehyde) : Z=& <} 500 xLoll 15% TCA 250 xLE 78t 10
b A S AAAAT T 3 4T, 3,000 rpmoll A 1087 AA R st AE
500 L& M2 15 mL FHE 7)1 0.375% TBAS 500 «L drlete] Edtat
Ak EFAE 100CToA 3023 Folar, icedllAl 10#3tF cooling 3ttt 4T,
3,000 rpmel A 10%2F A4 EL G F FF ghe 535 nmel A SA 3k om MDA
gS  mole/g proteinZ A A3+ T

1_4

ZrL

5
K
T

(4) AP doly e SAA &4 : HolHe B EEFLAE AASAAL, 7 AF
T3] BAA dlaie= ANOVA E4& o] 83193, Duncan multiple range testE
olg3te] A% AL ANFA p00s L W FAH FelAt Y AR B
Akt
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Y. A3
(D t=Z o 43 a484H € v&E A+sL Q1A

Arel A 2Ed 2 A 7|2 HE o8] CGES0 A3 =2 U CAT, GST, SOD, GPx,
GR, GSH, GSSG, MDAE =Ast¥t. txZ oA CAT 442 CON, CGE50olA
531.8+19.3 U/mg protein, 612.4+19.4 U/mg protein® YeEIWoh 25FF FEETS
CONw3 vlasted SA AR 19 zbo]lE yebwth. GST &2 CON, CGES0-ol A
0.27+0.01 U/mg protein, 0.34+0.00 U/mg protein®.2 HFo|Ho =z &Xo] F7}st ot
SOD &4 CON, CGE50ol A4 15.2+0.3 U/mg protein, 17.0+0.6 U/mg protein®=
ox o7 dAdo] F7IsA T GPx &4 2 CON, CGE507l A4 0.56+0.00 U/mg protein,
0.62+0.00 U/mg protein®o. 2 Fo]& oz Aol F71st4gth. GR 42 CON, CGE50+
o A1 0.16+0.01 U/mg protein, 0.23+0.02 U/mg protein®. 2 Fo]F oz FAo] ZF7}lst
At GSH =& CON, CGE507elA 2.74+0.13 moles/min/mg protein, 3.39+0.12
moles/min/mg protein®.2 ol oz ZF713kth. GSSG &2 CON, CGE50T ol A
5.02+0.17 moles/min/mg protein, 4.26+0.22 moles/min/mg protein®.Z FolH o2 Z+Ai
3l th. MDA ke CON, CGE50:-oll A 4.83+0.19 moles/g protein, 4.18+0.16 moles/g
protein® = o2 o2 ZAsttt wetA AFIFEEY FoAU) 4sH 2Ef 2~ 9
Ao 71o38tA & A= Ay o] 2Itk(Figure 8).
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Figure 8. Effects of CGES0 on Antioxidant Activity in Liver.

(A) CAT; catalase, (B) GST; glutathion-S-transferase, (C) SOD; superoxide dismutase, (D)
GPx; glutathion peroxidase, (E) GR; glutathione reductase, (F) GSH; reduced glutathione,
(G) GSSG; oxidized glutathione, (H) MDA; malondialdehyde. Data are expressed as mean
+ S.E. in each group. CON: exercised control, CGE50: 500 mg/kg/day of CGE5O0.
Different letters above the bar are statistically different by Duncan’s multiple range
test (p<0.05).

(2) Z&=2 9 343 G484 L vlaA 4k Q1AL

Abel A ~EG 2~ A 73S 9ls] CGES0 Ade]=x=2 U CAT, GST, SOD, GPx,
GR, GSH, GSSG, MDAE =Astath. S22 oA CAT &4 CON, CGE50+llA
23.72+2.30 U/mg protein, 40.78+4.77 U/mg proteinZ yelyth ZAFF FE2ELS
CONT-# mluste] FAAR 7o Zo]lE Uekwtth GST 42 CON, CGE50oll A
0.049+0.001 U/mg protein, 0.058+0.003 U/mg protein®. 2 FolH oz &Ado] F713tH
t}. SOD &4 CON, CGE507-ellA 3.00+0.80 U/mg protein, 5.77+0.61 U/mg protein
o2 FoHo=R Aol FUISIFT. GPx &4 CON, CGE507-elA] 0.069+0.001
U/mg protein, 0.076+£0.001 U/mg protein®. & o]z oz sAo] =713ttt GR A
& CON, CGE50:llA 1.97+0.03 U/mg protein, 2.13+0.02 U/mg protein®. & 2% o
Z gAol Z7lsld ™. GSH &2 CON, CGEL0TollA 2.07£0.23 moles/min/mg
protein, 2.79+0.10 moles/min/mg protein®. 2 HFo|HoZ ZF7}3HAth. GSSG e
CON, CGE507°ll A4 2.52+0.16 moles/min/mg protein, 2.00+0.11 moles/min/mg protein.®.
2 fFoHoz At MDA &3-S CON, CGE50ollA 1.52+0.11 moles/g protein,
1.24+0.13 moles/g protein®. & FoH o=z 7HAsHT. metA FAFIFE=ES FA7)
AsA 2Ed 2 QAo 7HstHs A2 By ol X thFigure 9).
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Figure 9. Effects of CGES0 on Antioxidant Activity in Muscle.

(A) CAT; catalase, (B) GST; glutathion-S-transferase, (C) SOD; superoxide dismutase, (D)
GPx; glutathion peroxidase, (E) GR; glutathione reductase, (F) GSH; reduced glutathione,
(G) GSSG; oxidized glutathione, (H) MDA; malondialdehyde. Data are expressed as mean
+ SE. in each group. CON: exercised control, CGE50: 500 mg/kg/day of CGES5O.
Different letters above the bar are statistically different by Duncan’s multiple range
test (p<0.05).
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Q) =29 43t 5484 9 vaL 43 AR

Astd ~Eg 2 JA 71AFHES od CGES0 Aol =2 U CAT, GST, SOD,
GPx, GR, GSH, MDAZ =As3lth. = olA CAT Z4& CON, CGE80T-olA
215.1£12.7 U/mg protein, 266.4+15.4 U/mg protein2 YelY. 2HFF FEELS
CONw3 wluste] FA A #F¢ Aol& yErwth GST @42 CON, CGE80T el A
0.45+0.02 U/mg protein, 0.49+0.01 U/mg protein®. 2 F&jZ o7 o] Z7}&49th
SOD &4-& CON, CGE80T-lAl 14.1+0.3 U/mg protein, 15.1+0.2 U/mg protein®. =
ooz &Aool Fristdth. GPx &4 CON, CGE80T oA 0.50+0.01 U/mg
protein, 0.52+0.00 U/mg protein®. 2 FojZ oz &Ao] Z7lstH . GR &42 CON,
CGE80+-°ll A 0.37+0.01 U/mg protein, 0.42+0.02 U/mg protein®. & Fo& o7 Ao
=7}sltk. GSH &S CON, CGE80wolA 4.02+0.17 moles/min/mg protein,
4.44+0.16 moles/min/mg protein®.Z FolFo 7 ZH7}stAT. MDA &3-S CON,
CGEBO=ll A 0.29+0.03 moles/g protein, 0.24+0.02 moles/g protein®. 2 Fo|H o= 7+
A5t oA ZAFFFEEY FAVF A4S 2EH 2 JAd 7HsiRes A=
ks o 2l th(Figure 10).
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Figure 10. Effects of CGE80 on Antioxidant Activity in Liver.

(A) CAT; catalase, (B) GST; glutathion-S-transferase, (C) SOD; superoxide dismutase, (D)
GPx; glutathion peroxidase, (E) GR; glutathione reductase, (F) GSH; reduced glutathione,
(G) MDA; malondialdehyde. Data are expressed as mean + S.E. in each group. CON:
exercised control, CGE80: 1 g/kg/day of CGES0. Different letters above the bar are
statistically different by Duncan’s multiple range test (p<0.05).

ok

D) Xz 43 2484 1854 343 QA

Astd 2B 2 A 712E S o8] CGESD A& o] =2 W CAT, GST, SOD, GPx,
GR, GSH, MDAE =A3tAt. &5xZ oA CAT &4 CON, CGE80T |4 8.09+£0.57
U/mg protein, 9.40+0.30 U/mg protein2 velgth AFF FEE7S CONTF H w8}
o FAAJ] 7Y AolE UERST. GST €42 CON, CGE80wlAl 0.13+0.00 U/mg
protein, 0.14+0.00 U/mg protein®. & Fo]z o2 o] Z7}38t¢th. SOD &4 -& CON,
CGE80oll A 7.31+0.22 U/mg protein, 7.76+0.11 U/mg protein®. 2 F2]Z o2 &4 o]
=7 e Rth. GPx &2 CON, CGE80-ellAl 0.15+0.00 U/mg protein, 0.16+0.00 U/mg
protein®. 2 fFolForw Aol Frtsldtt. GR 42 CON, CGE80TlA 0.39+0.01
U/mg protein, 0.44+0.02 U/mg protein®. 2 oA o8 FAo] Z7}3tHth. GSH e
CON, CGE80°l A4 0.63+0.02 moles/min/mg protein, 0.69+0.02 moles/min/mg protein.®.
2 foldoz Z7139th MDA $H-& CON, CGE80oll Al 0.78+0.02 moles/g protein,
0.69+0.05 moles/g protein®.2 FolA o2 TASIATH wWetA ZAFIFE=2EL Fo7)
Asld 2Ed 2 A o5t AR dakE o X tHFigure 1D).
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Figure 11. Effects of CGE50 on Antioxidant Activity in Muscle.

(A) CAT; catalase, (B) GST; glutathion-S-transferase, (C) SOD; superoxide dismutase, (D)
GPx; glutathion peroxidase, (E) GR; glutathione reductase, (F) GSH; reduced glutathione,
(G) MDA; malondialdehyde. Data are expressed as mean *+ S.E. in each group. CON:
exercised control, CGE50: 500 mg/kg/day of CGES0. Different letters above the bar are
statistically different by Duncan’s multiple range test (p<0.05).

5. NAIFS A FX &S H7}
7k
D FFIAAF HolA =

TR B ZRE AAEFES AFdol (F)FYH o]z o F3ske] AIN-93 2ol 10%2]
ANAEFES H7Fste 2ol & A|ZetATh o] Aolds AT TEL Aol dHAFY a8
S 183l GCES03} caffeinee A7} A2k th
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€ °18% in vivo AT TTTHF S B

) Fe+=
drE . FIeETHFAH ol8d FIFE= 90x45x45cm =719
te 7

op olm¥ R
AzZE 7]FolH, o] FRE TETYHSAHA =o] BemtA BES A F FL&S
34°CE FAAZAL, +&Hsle B TH f4%0=2 -3, sW /&5 dAg=x4d

717 A =o] pumpe} water flowmeter(type F45500, Blue white Co, Westminster,

CA, USA)E o] &3st HAFES FASIHA w29 X784 559 S30
o]-&3t At

(W} HAIA5E EF 9 AF 5 =4 : SPF (Specific pathogen free)e] 453 ICR 34
k-5 FYste] AT EE AT AP ES FAFAzHE E £
Z WA 5ulg]E polycarbonate cage (278x420x200 mm)o] i, A=
22+2C, 717%% 137 18cm/sec, 71315 10~ 203]/h, 71922 " 10 mm H,O, = ¢+
F7] 12413k 7:00 © 19:00, =% 150 ~ 300 Luxoll A Abgatah. dFUzte] 28713t
T AFAa7t gle A3 TS AEste FAHOE AT FAHo] 2EE
12 253 st Ad7|bsd Wl 33 AlFES At APdTE AT WHEE
7] 53k A

(th AT 559 Fds S AAFY AT &55Y Fdes 38 AdFA
FE= T A8 A 1FY¢3 7.50min 759 &5 A% stollA 2He A FEE
A7Fe 2A3te] 73 FF FIAR D A Fo] BEE gE=I(CONF =
(CGE50-C, CGE50-P)2.

FeEsesgde v 7

Zo whd 727} AdE wzix & 29
7}t A k.

(@) = lactic acide] ¥ = =4 : Y27 F2E FALE
gz 92 %9 lactic acidy] FEE kitE o] &3ty ZA3HTh

Q) AdLzr tol8 Y FAH £4

Holbs WarEEeRE ANSFYL, 2t APTIe] FAH vms ANOVA £5L
o] 4-5}93 31, Duncan multiple range test® ©]43le] ALF A4S AASAT p.05

W AR FolAt JE Ao B,

u. A3
D FFIANAFL A3 54T Es
- 20 FAFIETALE S =
23] FY= AT AFFAIAFO A Al
TP e SAsAS. CON, Caffeme, CGE 8009 z} A3+ =7 FIANTE
18.8+3.6 min, 18.9+2.1 min, 18.8+2.3 mn® & ¥ x}o]7} JEh A L= T2+
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Z UTdo 7o s FARFGAIZES CON, Caffeine, CGE 800ol 4 18.9+5.3
min, 36.6+3.2 min, 23.1£3.1 mino.Z YepPd. 7199 Fo oA iz v wlshe]
EAAQ 9 Ao)lE YET 149 3% SAFI A CON, Caffeine, CGE
8007l A 18.2+3.6 min, 27.4+4.8 min, 28.3+4.3 minC 8 FAFIZFEE T
27 Blaste SAAR]D o AolE YEN T wetA ZAFFAIAFY Fo4rt A
=9 AT LesEFEd Vst s A2 Ao okFigure 12).
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Figure 12. Effects of CGE50 and Caffeine on Endurance Swimming Capacity in Mice.

Each value represents the mean + S.E. The swimming time was measured at 7.5
L/min. CON: exercised control, CGE50-C: 50 mg/kg/day of Caffeine, CGE50-P: 800
mg/kg/day of CGES0. Asterisk above the bar represent significant difference from
Control group (p < 0.09).

(2) = lacatate &

&% H-Z ¥= lactate IFS %7‘451 A3z &% A CON, Caffeine, CGE 800+
Z+2y 2.03+0.3 mM/L, 2.03+£0.3 mM/L, 2.04£0.2 mM/LZ ¥ =Zo]E YEFN A &t}
% 10E % CON, Caffeine, CGE 800\_% Zr7y 5.82+0.6 mM/L, 4.10+0.3 mM/L,
4.00+0.4 mM/LZ Yetygt}. Caffeinexd3 CGE 80072 CONT3I Hlu sl FSA 221
fro] zpolE yvErgt weks ZAFF /‘]X'"ﬁ'-/] Fo7t A5 EY ¥F lactateFEol
71939 S Aoz A= ¢ ohFigure 13).
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Figure 13. Effects of CGE50 and Caffeine on Lactate Level

Each value represents the mean + S.E. The blood lactate level was measured twice:
before the swimming and 10 min after swimming time. CON: exercised control,
CGE50-C: 50 mg/kg/day of Caffeine, CGE50-P: 800 mg/kg/day of CGE50. Different
letters above the bar are statistically different by Duncan’s multiple range test
(p<0.05).

6. Ade
Pt ATE et WHE FAT A3 T 1A, A5
T 50%TAF=E 800 mg/kg/dayE AHF 3 CGE50-800°] Wz BTAZXHOE {23t

J g% 2 29 S AEF 50%
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TETATEF 84S YET &5 A% a
FAFE=Y Foo Y& AAHAJY. dF FHAY} FE2 &5 F AFT 0%F
AFEE FATAA FYsA S7HE A2A4E Atk B Ao wet 25T 50%T4
FEEL YA S £5E zte AAE Addh

U A5F FEEY JdyA =2 g% 71&A+HS 98 citrate synthase &4, f-HAD &
A S AT AH AFF 50% FAHAF=

BAE7HE e =4 141 A=A A HARRIA EdHS FAT A3 UCP-3,
PPARA- 4, PGC-1, AMPK EF 23 50% FAHAFEEC] Hxvd BAHCE F94
o2 TGS HY. & Ayl wEt AFF 0%FAFEES ovA FX Zee
Ze Az ddEn

o] fxrd FAHCE Fol3t 54 F
}

o ATE F2EO Asd sEdx oA J4TEe A8 249 Fas BaBY o
H G4 34ks) QIAE S48 A3 33 28 2294 CAT, GST, SOD, GPx, GR &4
0] 2715193, GSH FFo| Z7/kshgom, GSSG @9 MDA §Fol o= %5
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A 3 A TEAFF g AFANISAL 7E

3

HE A A

1 FEFAFF F25F O gEFAUSAA 71548 AF &4 AE
A
D) 53T 28 2 AEEF3}
0D firE, FFEE ol 8F AEF LR
MEZIA A FFRS FAFFS vty B2 & OS5 2o oA HEE A
Astth HEE T F 5 AXAA AL ARE ol HEEAT £EL A
AR
= TEzd
T TF F9%F 2= Rk
Lactobacillus acidophilus 5%10'" CFU 20°C 48h
Lactobacillus brevis 5«10 CFU 20°C 48h
Lactobacillus fermentum 5%10'" CFU 20°C 48h
Lactobacillus helveticus 5%10'" CFU 20°C 48h
Lactobacillus plantarumsubsp. 10 o
plantarum 510" CFU 20°C 48h
Bacillus licheniformis 5«10 CFU 20°C 48h
Aspergillus oryz. 3% 25°C 32h
Spergiius oryzac 3% 25°C 36h
b AEEN 9 153}
HEE S Yo AFF BEY 4 FFE PES v 45F 222 HPLCE A§
ste] ofm:Ake canavanine] S HAIste] wlwstgth HPLC £4 24A& oy
I Zo] AASATH.
O T4 olrx=4t B4 (16%)
AAE #3

ZAA205(10 7 100 mg)

1% phenolin6NHCI

i

(gas phase hydrolysis)
)

200 uL 7}

g@7] 9 ALxFx
l
ZbEE (110° C, 22 724 A 7D
l
5 GAF AAR TAZE,
l
Z2&52 4805710 mb)
l
o] 7+(0.45 um)
l
7] 7] 8-

A(Work station ©]-&)

Work station ©]-&)
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FE84 =A

mg/100mL Stock STD 1 STD 2 STD 3
Asp 13.311 2.662 6.656 13.311
Glu 14.713 2.943 7.357 14.713
Ser 10.509 2.102 5.255 10.509
His 20.963 4.193 10.482 20.963
Gly 7.507 1.501 3.754 7.507
Thr 11.912 2.382 5.956 11.912
Arg 17.420 3.484 8.710 17.420
Ala 8.910 1.782 4.455 8.910
Tyr 18.119 3.624 9.060 18.119
Cys 24.030 4.806 12.015 24.030
Val 11.715 2.343 5.858 11.715
Met 14.921 2.984 7.461 14.921
Phe 16.519 3.304 8.260 16.519
Ile 13.118 2.624 6.559 13.118
Leu 13.118 2.624 6.559 13.118
Lys 18.265 3.653 9.133 18.265
Pro 11.513 2.303 5.757 11.513

Stock Agilent 1 nm/ul. =&
FEgd STD 1 STD 3& 54 3|4
= STD 2 STD 3% 2} 84
STD 3 Stock & A&

HPLC 4 =24

* Column CapcellpakUG120C18 (250mm x 4.6mm, 5um)

* Column temperature 40°C

* Inection volume Programe
* Mobile phase A : 40mM NaH,PO.(pH7.8)
B : ACN : MeOH : DW (45:45:10)
Time A(%) B(%) Flow rate(mL/min)
0.00 95 5 15
31.00 44 56 15
33.00 44 56 15
34.00 0 100 1.5
38.00 0 100 15
Stop time : 38% Post time : 3%
* Detector
Signal(nm) Bw(nm) Reference(nm) Bw(nm)
338 4 450 20
262 4 450 20
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@ Cystine #49
AAE 33
A4 (10~100 mg)
!
2% DTDPA 10 mL3 7}
!
"ET 100TC oA 60%3F ¥&
!
2% mercaptoethanol/6 N HCI 10 mL
!
VRS (105 C, 22~24 A7)
!
7 dat AAFFAZ, Work station ©] &)
!
2R A8
!
o] 7+(0.45 um)
!
7] 7] A
EFEAY x4
Cys-MPA Stock 108.8505 mg/100g
e |_STD1 2.177 mg/100g
J"ngl o STD 2 5.4425 mg/100g
STD 3 10.8851mg/100g
Cystine (Wako, 99%)< %3t
0.4N Borate buffer(Ph10.4) 10ml =<
!
Cys STD& 94| 10% DTDPA (in Borate buffer)
Az SdS 1119 HEE £
!
FE A 607 S
I
A skl s Anks ALE
HPLC 4x#A
* Column Capcellpak UGI120 C18 (250mm x 4.6mm, 5um)
* Column temperature 40°C
* Injection volume Programe
* Mobile phase A : 40mM NaH2PO4 (pH 7.8)
B : ACN : MeOH : DW (45:45:10)
Time A(%) B(%) Flow rate(mL/min)
0.00 95 5 1.5
31.00 44 56 15
33.00 44 56 1.5
34.00 0 100 15
38.00 0 100 15
Stop time : 38% Post time : 3&
* Detector
Signal(nm) Bw(nm) Reference(nm) Bw(nm)
338 4 450 20
262 4 450 20
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@ Tryptophan

=]
Y

A= #3

A A3 (10~1,000 mg)
l

4.2 NNaOH 5 mL% 7}
(Liquidphasehydrolysis)

Edl

l

(Work station ©]&)

l

ZhEE) (135 C, 22~24 A17h)

l

%3} (6 N HCI ©]&)

l
Zeor2 4-8(50mL)

<«

o] 7(0.45 um)

}
717184

PSS EEY

* Mobile phase

mg/100mL Stock STD 1 STD 2 STD 3
TRP 96.53 1.9306 4.8265 9.653
Stock 19.70 mg/20mLE A Z(98%)
TEgo STD 1 STD 3% 5u) 514
=4 STD 2 STD 3% 2w 3|4
STD 3 Stock 108] 3]
HPLC ¥4 =34
* Column CapcellpakUG120C18 (250mm x 4.6mm, 5um)
* Column temperature
40°C
* Injection volume Programe

A 40mMNaH-PO,(pH7.8)
B : ACN : MeOH : DW (45:45:10)

Time A(%) B(%) Flow rate(mL/min)
0.00 95 5 15
31.00 44 56 15
33.00 44 56 1.5
34.00 0 100 15
38.00 0 100 1.5
Stop time : 38+ Post time : 3%
* Detector
Signal(nm) Bw(nm) Reference(nm) Bw(nm)
338 4 450 20
262 4 450 20
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@ Canavanine &2

A= #3

AAANFH(10~100 mg)
l
1% phenolin 6 NHCl 200 uL ® 7}
(gas phase hydrolysis)

l
g7 @ AsxZ=A(Work station ©]-8)
l

Zdeisl (110 C, 22~24 AI7H)
27 Ak xﬂﬂ(ﬁ%ﬁj‘é, Work  station ©] &)
ZTETE X3}%(5~10 mL)
043}(0.%5 um)

7171384

EE899 =4

mg/100mL Stock STD 1 STD 2 STD 3
canavanine 114.6 2.2920 5.73 11.46
Stock 11.46mg/100mL 2 A Z(100%)
EEEd STD 1 STD 3< 5uf 34
A STD 2 STD 3% 20 54
STD 3 Stock 108} &4

std-L-canavanine(C1625, Lot# SLBF8202V)

HPLC 4 =24

* Column CapcellpakUG120C18 (250mm x 4.6mm, 5um)
* Column temperature 40°C

* Injection volume Programe
* Mobile phase A 1 40mMNaHPO4(pH7.8)
B : ACN : MeOH : DW (45:45:10)
Time A(%) B(%) Flow rate(mL/min)
0.00 95 5 15
31.00 44 56 15
33.00 44 56 15
34.00 0 100 15
38.00 0 100 15
Stop time : 38% Post time : 3%
* Detector
Signal(nm) Bw(nm) Reference(nm) Bw(nm)
338 4 450 20
262 4 450 20
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(h AT FRE FE

v g AFFE Aspergillus oryzacs wl%Y 3% EEE HFSa 25+2TC, % 50+5%
o Al 36AIZE Bt LEAFHT. FEE Axe 2L HEHIS AR &WC3AIT, 30%
F AZ= 100C oA 4A 7 F=, 30% T

A2 g, 0% ARDT PHi2. G+ C
L ogedA 12 AR 2F F, werels AR e)A
ATS F LUEF7E Aol F2EUE AAY F 54 Axshel APl g

Aol AHES =2 oF 858 4FH, 3 ICR rfgzoly Y Bt HBAF AS
Ao A HAGAZ & AZ7IE T LRt FHE BESt] A3 AMARE AP AESt
I AFSIAH LS 2% 23+£3C F% 50+5%0 A4 Light cycle2 12 AZto.2 /X3
o 3713t T AAsina BAHE FEo et Ases SASt FAA T 7t
+ MAE st FEAAHS o] &t v+ B E AASAT #E AFF FEE
< 0 g/kg b.w./day, 0.5 g/kg b.w./day, 1 g/kg b.w./dayZ ©3](13]) L ¥FE(14Y) A+
FoE Fsto SHAAAE AASAT FAE st 71 ¢ ol ST AEES
A A I 14 e #Fo] Ed T T=& IJAAA FAStA A9 ol tFd
g dFsty YRS A AT

TES SIAAA d2 A4S 16000 rpmoll Al 207 <t LA EEEte] @H S doA

o= Al /\}J‘%Poiﬁ‘r

(M AST : ELISA-& 96-well plateol z+ welld 1x10° cells& 200 xL assay buffers
homogenize A7l & YA £ & assay bufferz 3|4 A . 96-well plateol] 2zt
welld 50 L2 sample2 ¥, 100 xL# Reaction mixE Eol&F ZF 1At
5<QF 37C oA incubation A1 % 450 nmoll A FFE=E AT

@ ALT : ELISA-& 96-well plateo] z+ welld 1x10° cellsS 200 xL assay buffer®
homogenize A1 & YA E7] F assay bufferZ 3] AZt}h. 96-well plateol] 2z}
welld 20 L2 sample2 Eo]sFa, 100 xL# Reaction mixE Eol&F & 1At
5<QF 37C oA incubation A1 % 570 nmeoll A FFE=E A3 T

@ Creatine : ELISA® 96-well plated] 2+ welld 50 xL sampleo] 50 xL assay
buffer& 412 % 50 xL# Reaction mixE LoAFAT. 1A 5 37ClA
incubation A%l % 570 nmo A FF=E AT

@ Glucose : ELISAJCL 96-well plateoll 2+ welld 2 xL sampleol 50 L assay buffer
E 42 ¥ 50 xL#A Reaction mixg Yol ¥ 30& 52t 37C oAl incubation A
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1 F 570 nmoll A FE=E S48

® Urea : ELISA® 96-well plateoll Z+ welld 2x10° cells& 100 L assay buffers
homogenize A & LA By & 10 ¢L sampled] 50 xL2 assay buffergs 4
, 50 #LA Reaction mixE Hol& & 1AIZF &< 37C A incubation AlZ1
H 570 nmo A FFEE SAZSATH

@ T 43S T8 LEZRFF FEE JFAUNE JA EF HU}

Obh 45

m{u

]
=2

=2 7 6782 NC/Nga micet A gtz AL Balb/c miceE TY4
=(F)(seoul, korea)ellA FF Wol T= ALSAAdA BT Z=A(2E:23+2° C
H£5:50+5%, BW:12417F light/dark cycle) 2 1FY %<k F9 3746 F$ A7
sttt A7kt T dAsitta A" sE st HaA T ke AN
£ st FAHE o] &t 72 +9 8nte] Y w2~ E o] 8ot o Y E S
Aot AAoiZ=+Normal control), o}E3 tfZ+(AD control), Z5F €4 F=E 300
mg/kg b.walo] T (CGH), #5F& 4 30% 300 mg/kg b.w 2lo] F7-(CG30), 2t
=3 =4 80% 300 mg/kg b.w 2]o] EF(CG 80), HE AEF A3 300 mgkg b.w
o] EoF(FCGH), W& =FF 34 30% 300 mg/kg bw 4o EolZ(FCG30), H&
Z=F 80% 300 mg/kg b.w 2lo] E(FCG80)Lo. 2 Heste] AAWZTS A3 =
T 7Y mhe2ae olEY IREGS FEeth BE 2lols AINIIGE 7|Eo=E AE
st ow, Aolgt S+ AfEw AT ofEy F=X9 <l NC/Nga mices= specific
pathogen free(SPF) 347 Oﬂ M BAolARE Al S oA 34F F THEEEE T

Aot webA olEN mREAEES fstr] skl NC/Nga
mice= JF{AAMo] Qe Uut B0 =EFAHL 1057 T BE TS IJYAFAL

(W 7 2ol g F583 24
2087+ automatic video camera(Sony TRV, Tokyo, Japan)E o|&3sle] #EYPsta A=,
7, < HE dAde a5 SFE ﬁﬁo}oq 7153830tk NC/Nga mice?] ZA4Zol
3 F3-2 A ol YstERE Fv 3TE 208 5 A8 ¢ 1Y FoA s
BATH T FA5AT.

W5 =4 7]7]9) CM825(Courage & Khazaka Gmbh, Cologne, Germany)& o83}
olEy] ¥R Y el Wisles AFFEATE 4 9 EAsAH I8 A 5=
of 7 F9 IFE 53 AL FAHs FEpS den 4 Fae AU 21~
, FE 50~60%7F FAHE =004 AF8HAH
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(2D H&E<} Toluidine blue A4

O}EJ] NC/Nga m}-92~2 A xste] 3R x2S 10% formalino] LAAIA szt o)

< g EE59 ARE f8 B2 A5 Euf X (Tissue-Tex 4701, Sakura Co.,
Japan)r‘i:— AREER T ARE EE52 3@ vAl ¥ 7](Rotary  Michrotome 2040,
Sakura Co., Japan)E Alg3dle] &S FAWFOZ 7 m FAZ A& dH sHo,
2529t "Wﬂ TJr = AA sgpolio FRAAZT. AZE 22 SgfolE=
S 913l Hematoxylin & Eosin(H&E) &A-&, HITHA| E(mast
cells)& FMsl= toluldm Og*_ﬂ S AAFl HANZTEY HeS BHEYL

(=) MAAE Y D TAE 2 BAE 345 24

FEo|A E23 nAe PBSE A3 3 045 ym cell strainers Abgste] @Y A
Z BEFds 9=y 9 ME BRAES 10% fetal bovine serum(Hyclone
Laboratories, Logan, Utah, USA), 2 mmol./L-glutamine(Hyclone Laboratories, Logan,
Utah, USA), 100 mg/L penicillin-stereptomycin(Hyclone Laboratories, Logan, Utah,
USA)E #7133+ RPMI-1640(Hyclone Laboratories, Logan, Utah, USA)S.Z A2 3 red
bllod cell lysing buffer(Sigma-Aldrich Co., St. Louis, MO, USA)Z HEFTZ {IAA
HAAZ BGHS S0 96 well plateo] ZF well @ 1x10° cells/well-& 200 L #
w7 ST T Al 45 54 95ty concanavalm A(ConA) (Sigma-Aldrich Co.,
St. Louis, MO, USA) 5 pg/mlLE Hstdi, BHEZ =224% Z=4< 95t
lipopolysaccharide(LPS)(Sigma-Aldrich Co., St. Louis, MO, USA) 5 uxg/mLE 23 %
48X F<F 37° Coll A wjstA Tt 48A17F &, EZ-Cytox(Deilab INC, Korea)E 20 x«L
A BFE3 AAZE =2 37° ColA] vldAIZl H 450nmollA] EF =S =AH 3P

(¥p Cytokines =4

WA ZE 96 well plateo] Z welld 1x10° cells/well& 200 L 2 £+ 3 ConA
5 pgmLE AHelske] IL-2, IL-4, IL-10, IFN-y & S A=A1#H 3L, LPS 5 pg/mlLE
A 8]3te] TNF-a, IL-69] BAS A= AlFTh IL-2, IL-4, IL-6, IL-10, IFN-y 2 24Xt
HjQF Fof], IFN-y 2 72A%F wiF Foll &3S FRAS 43 A cytokined] <
2 DuoSet sandwich ELISA mouse kit(R&D System, McKinley Place NE, MN, USA)&
o]-g3te] ZAH3sIA
ELISA& 96-well platedll Z} cytokine 4ol 543 = 1% A& PBSol| 314 % 100
L B3] st Bk HEld ¥, 1 oS, washing buffer (PBST, 0.05% Tween
20 in PBOE 1z FAE Aol F, FA7F 24 &2 plates] o IS w9 F7]
2138l assay buffer (1% BSA in PBS (IL-4, -6, -10, TNF-«) == 0.1% BSA in TBST
(L-2, IFN-y)E& 2o 2AzF &<t A2k 5 washing buffer2 oWttt Standard
curveE 93 &8 oA seedingdt HIFAE] wjgFHE 100 LA Z+ wello] ¥
o] 2A1ZF B9 WAl & wkgo] Bk F washing buffer A ojujal assay buffer
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o 22 FAE FAAA FH FH ZF wello] 100 LB EF3F 2A417F FoF X3}
Rk o] #FAFo] B washing bufferE o] &3) plates MUl LML ZolFE=
substrateAl¢F-& 100 xL# ol Hbg AIZl FH 570 nmelA FFEE SAHSAL

Standard curveZE o]&3 AlZo|A AW cytokineo] ¥< AAFEATH

(Ah EF HY 2289 53

TES IJAAA de HS 16,000rpmell A 202%F AAEE s EAHE 4 F
mouse immunoglobulin E(IgE), mouse immunoglobulin G1(IgG1), mouse immunoglobulin
G2a(lgG2a) ELISA kit(abcam, USA)E o] &3} IgE, 1gGl, 1gG2as =A3tATh.

(°h €F s|=etdl A
TES JAUANA I FHE 16,000rpmell A 2083 dAEES HE de £
mouse histamine ELISA kit(LDN, Nordhorn, Germany)& ©]

ofo
PL
£
Ao
ox
P‘l‘,
2
v

Zh SAA

B Ag Axl= SPSS(Statistical Package for Social Science, version 20.0, SPSS Inc.,
Chicago, IL, USA) SAIZE19& o]&ste] 7 A9 mean + SDE FEA S,
T 7Fe] BAA #9944 Duncan’s multiple range test® AAdte] oA K0.0554F

oA st

D) A5F 28 2 ANERFES

b 25T Bed dE AT BYY dotr it &
Ta vy Eo] Al E4AF fFUIES BEI e HIMAA SFS HIAES T
Eojulle 84S 23t FAALSES St AEES A7IES 8438 BAAZIA &
st O TR fAUES WEoUrIE dhed mAEY FReE Hae Wy w
gt frl=o] EalEo AAEE HFAHEC] Eepxith B A A= AT S
< A3t 2T E EEe sty WsE e ohv| x4t AEES v AT
o4t RS g & Table 13 2o W 2dMe)d EYEHTrp)<
A3 Dgolm ke ke MFgE oA o] ZUHHUSS Felagnt 3
2ElYHis) Stk bt (Aspergillus oryzae) 32A17r M ET ZAFFAA M o
ghaFol ystth ol2r|d FFdAs HEE A &2 FAFFoNA 9.95 mg/gl WA
g 25T F dIF(Aspergillus oryzae) 3243k, 36417 AT ZFFo A 11.01

i
ko

mg/ge.2 7V =koh we(VaDe st Lactobacillus brevis Z+EFo] 11.02
mg/ge 2 TP E=dka, I (Aspergillus  oryzae)  32A1ZF  E(10.89  mglg),
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Lactobacillus plantarumsubsp. plantarum 3 2(10.86 mg/g), &=t (Aspergillus oryzae)
36417 HEA10.71 mg/g) == =yth WEHLdMeD FFS HFSHA e AT
F09.85 mg/@el w®ludte] »nE wE  ZAFFoA gaFo] Yol uh  Bacillus
licheniformis ¥ 2(9.03 mg/@)7} BaTZo 74 =& stgo|gloy oz =it
(Aspergillus oryzae) 36413+ ¥E(8.80 mg/g)7t =4tt ALt d(Phe)e] FS 3=
T Aspergillus oryzae) 36A1ZF ¥&E11.18 mglg), &= (Aspergillus oryzae) 36A13t &
(1116 mglg) o2 EHL FFS HAT oto]laFAldle)d} FA(Lewd] FFS
Lactobacillus brevis R ANA 7} FotHal, a0 2 S=(Aspergillus oryzae) 32
AIZE RRAA =3t ERHEMTmMEZFS BB oM Aw  Lactobacillus
acidophilus &4, Lactobacillus brevis %8, Lactobacillus fermentum ‘FE A= =0}
Aee FAsAT

At E FoA= Lactobacillus brevis AN A ol ike] §HeFo] 71 EobAl
I o2 S (Aspergillus oryzae) 32AZt W&, Lactobacillus fermentum &, &
(Aspergillus oryzae) 363t HE =02 Holn| ko] hafo] FolH 2 &9l

H
2 M
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Table 1. Essential amino acid composition of Canavalia gladiata and Fermented Canavalia gladiata

Fermented Canavalia gladiata

EAA

(mg/g) c;g?;fjff Lactobacillus Lactobacillus Lactobacillus Lactobacillus jLZCtOb acillys Bacillus Aspergillus Aspergillus
acidophilus brevis fermentum helveticus b Zzigltlaﬂ;zlgSD ’ licheniformis 0(%52}36 o(zgézha)e

His 7.86 8.06 8.31 8.25 8.16 8.05 8.04 8.40 8.20
Arg 9.95 10.08 10.39 10.56 10.13 10.14 10.36 11.01 11.01
Val 10.34 10.57 11.02 10.75 10.68 10.86 10.66 10.89 10.71
Met 9.85 5.64 7.06 6.66 7.24 8.40 9.03 8.21 8.80
Phe 10.45 10.77 11.07 11.15 11.03 10.56 10.78 11.16 11.18
Ile 8.70 9.05 9.38 9.28 9.24 8.92 9.07 9.36 9.12
Leu 17.35 17.98 18.68 18.61 18.30 17.78 17.87 18.42 18.04
Lys 13.13 15.68 16.14 15.90 15.43 15.07 14.45 14.70 14.88
Trp 222 2.25 241 2.39 2.14 2.05 1.85 2.02 1.49

Total 89.86 90.08 94.46 93.56 92.35 91.83 92.10 94.17 93.42




(W 25T 22y w8 JFF Bde vjdfoln| 4t
Hlggoln| =4k e wEe] ozt Ade Table 29 Zrh ol A2 ELHAsp)
Lactobacillus acidophilus &9} Lactobacillus helveticus 25 A 23 nE wtg FF
o A gtaFo] ol th A ASen ] $+ES Bacilus licheniformis 2S5 A L3 wE &g
ZpEFol A L FER] e AFFo| Hluste] EFo] FolMuh. Lactobacillus brevis &
(14.68 mglg), 3J=rd(Aspergillus oryzae) 36Xt =&  (14.66 mgl/g), Lactobacillus
fermentum X&, = (Aspergillus oryzae) 32417t & (14.65 mg/gwo 2 o] =3

ﬂ?ﬂ

O

o ZolAGly)d FFe EEIS FFFAA EF EoeS FUstRa, 53
Lactobacillus  fermentum 2E(11.00 mg/@aAA 7FE =Jdo. EZ2(Tyn9 ?J%t%
Lactobacillus acidophilus 2., Lactobacillus fermentum %2, Lactobacillus helveticus &
A= ol HAaEHYOH U A ‘%E 2HEFe F7HE AT *Li*“/](ProH e &
= (Aspergillus oryzae) HRERT FAHF F ‘ﬂeifﬂl A o S7HE AT Tobr| 4k
o g&el MEE wusgle o *J T LA o el 27}5404 % 3213t
=3
(th 253 ¢ g 453 229 canavanine 3%
Canavanine2 253 &FEo J= SZEHUAY GNP Z A ojuiike] AFo|xqt, o
Mg Ao FAE ¢ gle olrite]r] Wi 24 FEo0A MEL LS st AL
2 I EoA #FE + Q. canavaninee FERAOE AV|UdFH Ao FAStH, T
A A A dride] AgEojoF & F&o canavanineo] o7} @l 4 el ahAl
HEeg ojd¥y 5o My Eo] canavanine HAHE AMESHA Hol FIXEL IS TS
T UAEE st @ doltt. FALES ITe E’J‘Oﬂ/ﬂ A= 91: 3o 2%<& 7HAL Q)
of fA ARHIZIE SFUAT FF2 FY ArMHY AsS fFEddtes AFAA A
of ZA o thall aeefoF TH28] wekAl canavanined AEo] AAS BT AT =
Aol A RE IA A= H J%Q ASAIA 7 B F e ofr|AtolnE O S S
Aste] Harvt nxe FFS Auugit 7 Ay BHasA g ZAFF 9 canavanine?
shaF 42.02 mg/g3t v Eo}o# Akt T HaoAE BT FEFo] STt Ee &S
ot vV St (Aspergilius oryzae) 36A13F Wa o A= 38.32 mg/gl 2 7 FEFo] wrol
e 35“’1 st THTable 3). Wty & Ao A= canavanined &Fe 7}?&} ZF A2
b=t (Aspergillus oryzae) 36A%F WE ZFFES o] &3te] A I RS o] Tk oA
aRsE SAHsAT

o G5 H7tlA Aol ‘/]'E]"’]' 30% é—%%%% 3 RHE
< B3t ¥ canavanined] FHFS FAstH F2o FFEIE AU LEAFTF
30%TdFEE2] canavanine ¥ 154.08+ 8.95 mg/gE YE}STH
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Table 2.

Non-essential amino acid composition of Canavalia gladiata and Fermented Canavalia gladiata

Fermented Canavalia gladiata

(N EI;A) C;ZZ;{ glj‘éa Lactobacillus Lactobacillus Lactobacillus Lactobacillus Lactobacillus Bacillus Aspergillus Aspergillus
me’e acidophilus brevis fermentum helveticus p]ag?;ztzgzrzzgsp : licheniformis o(rsjézhzz)e O(Igézl,la)e
Asp 25.94 27.25 25.68 26.36 26.07 25.42 25.57 25.91 2543
Glu 30.38 30.64 31.60 31.58 3112 29.79 30.15 32.32 31.40
Ser 13.89 14.08 14.68 14.32 14.36 14.03 13.87 14.65 14.66
Gly 9.34 9.73 9.80 10.04 9.81 9.64 9.58 9.79 9.63
Thr 11.97 11.43 11.76 11.37 11.70 11.69 11.47 12.14 12.34
Ala 10.14 10.95 10.60 11.00 10.87 10.63 10.56 10.53 10.31
Tyr 4.66 426 471 455 455 473 5.13 4.89 4.85
Pro 11.49 11.99 17.03 16.21 16.07 14.40 10.40 8.57 10.87
Cys 6.11 7.89 7.74 7.37 7.10 7.04 7.44 747 6.88
Total 123.90 128.22 133.59 132.79 131.64 127.37 124.17 126.27 126.36

Table 3. Effect of Canavalia gladiata and Fermented Canavalia gladiata on canavanine content
Fermented Canavalia gladiata
%Z?f;{:i;a Lactobacillus Lactobacillus Lactobacillus Lactobacillus p]La;ggzzggZ:p, _ Bacillus Asgf;f;gus Asgf;ég;gus
acidophilus brevis fermentum helveticus plantarum licheniformis (32h) (36h)
Canavanine N
(mg/g) 42.02 43.17 44.75 44.96 43.68 42.49 43.73 41.16 3832




BEATF FEES FEUL B3 FT Folste 13 B A3y, AFANG A
B, BALAe BID A9 AYFEE BIHA Yghon], YuEy BRA oS
£3 BAEA GYh A B3 54 Bl GAHS FAshe] BB 4 AP
SRR

o

efficiency rate, FER)Q] 3t F &<l AolE Holz| okgity vty B Hzds)
Y o4 Fabo] BAHA Atk ZAAAE st FARHE Faho
Creatine, Glucose, Urea ~%| & H]nls}%th Female, Male =4 3t
Holx ¢ 1 g/kg bwl/day w =7 =40l gllEe FATE F AAH
(/0.05)(Table4,5). FAGe]l HFH = oA 4435t @rbEAl, %Zi‘r stae W <
Aol A48 = A= s52 WHAE ¥ske] 300 mg/kg b.w./daye] F=olA e 37347
HES A §5& AYREV|E 31 sEAIS HAASAT

Table 4. Repeated oral administration of Fermented Canavalia gladiata for 2 weeks on

male ICR mice

Fermented Canavalia gladiata

Control

0.5 g/kg b.w. 1 g/kg b.w.

igg‘f’g’ggﬁltt%) 100 (4/4) 100 (4/4) 100 (4/4)
FERY 1.48 + 0.51™ 0.97 + 0.8 1.01 + 0.69
AST (mU/mL) 24.38 + 2.45"° 23.17 + 2.93 25.07 + 5.01
ALT (mU/mL) 42.25 + 4.27 43.15 + 5.12 44.40 + 7.32
Creatine (UM) 49.09 + 6.43% 46.15 + 5.04 51.77 + 6.19
Glucose (mM) 429 + 0.71% 4.18 + 0.81 3.98 + 1.02
Urea (mM) 111 + 0.09" 1.02 + 0.04 0.91 + 0.04

1 FER (Food efficiency rate) = { weight (g) / food intake (g) } * 100

The results were presented means =+ SD. Different letters show a significantly difference
at 7<0.05 as determined by Duncan’s multiple range test.
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Table 5. Repeated oral administration of Fermented Canavalia gladiata for 2 weeks on
female ICR mice

Fermented Canavalia gladiata

Control
0.5 g/kg b.w. 1 g/kg b.w.

FER® 0.70 + 0.53"% 0.66 = 0.38 0.68 = 0.34
AST (mU/mL) 23.71 + 354" 26.11 = 4.41 25.83 £ 4.98
ALT (mU/mL) 29.58 + 553" 31.53 = 5.90 30.41 £ 6.34
Creatine (uM) 53.73 + 7.53"% 50.45 + 4.04 52.64 =5.70
Glucose (mM) 2.88 + 0.39" 3.63 = 0.69 3.46 £ 0.47
Urea (mM) 0.80 £ 0.07 1.06 = 0.10 0.81 & 0.09

1 FER (Food efficiency rate) = { weight (g) / food intake (g) } * 100

The results were presented means =+ SD. Different letters show a significantly difference
at 70.05 as determined by Duncan’s multiple range test.

gazelA] ZAHETI fFeldos TG 2HUSS HAFATHKO0D). HFLe B
Aol ANHAL BAwgo] FE3A AYHD olo] wrgstel ZLs7k Frhstel WA
Zol HUHDE ofEd o] g3tel T FHoE ZHASE HeAstel A
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S0l S7HEA S EASFATH(K0.05). ¥HH CG 80, FCG30, FCG80AA+= olEI =T
< 3 03}‘2515}(1[(0 05). EZF 1o FA9 WA E

olEM TN BT H vl FojFRor FAVE FUHEASS FUsSHA

oh(X0.05). otEd el o5t &34 aTE FUHE ] 4kEd ~EY a7t 5479 —7}0P

+ ASE dejA dow o= Qlste] IHM|Ee dFo] FHE & JYvH29] otEY &

of o3t Z7lE kel FA7} FCG300A olEd iz} vlusty fojxo=z @iﬂ A

25 #A3FATHX0.05)(Table 6)

ASE RUoE AVEYE @ WEIA BE AT
Fo| FEENCTE LI AFFY HolFoly} okEy WRY S FIASE ¢ 5
R19ATh 53] FCG30, FCG80I A obEs] wneie] Fo] efatsigon, olel@ Avz
B34 e AEFol viwste] A AFFe| FEE obEW Ry AEFol T

Hols-g gelstgd th(Figure D).
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Table 6. Effect of Canavalia gladiata extracts and fermented Canavalia gladiata extracts on FER and organ weights of NC/Nga mice.

NC/Nga mice
Groups Normal
P control
AD control CGH CG30 CG80 FCGH FCG30 FCG80
FERV 0.037+0.009NS 0.035+0.006 0.042+0.006 0.033+0.008 0.040+0.002 0.0360.003 0.034+0.002 0.033+0.005
Spleen (@) 0.13+0.03° 0.18+0.012 0.15+0.018P 0.16+0.033P 0.13+0.04P 0.16+0.053P 0.12+0.03P 0.13+0.03P
Kidney (g) 0.49+0.04N 0.48+0.09 0.54+0.04 0.53+0.04 0.5340.02 0.52+0.05 0.5340.08 0.49+0.04
Liver (g 1.33+0.09¢ 1.62+0.112 1.54+0.072P 1.58+0.052P 1.54+0.062P 1.49+0.062P 1.47+0.11P 1.49+0.092P

DFER - weight gain (g)/food intake calories (g)

The results were presented means + SD. Different letters show a significantly difference at p<0.05 as determined by Duncan’s multiple range

test.

Figure 1. Effect of Canavalia gladiata extracts and fermented Canavalia gladiata extracts on macroscopic morphological change of the back in

mice.



NC/MNga mice

Normal

control
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(th 7 8ol g P&ty B4
olEy ¥R hEA S el te ¥eS FRIFoEA olEy i fF
1 AT ZE Hristgoh AAUET 1.5+10.63 Hluste] olEntixToE 57+1250 %
Aoz A FE= 357 FIFEHATHEK0.05). FEE 2o|Fo FolXE 42 CGH
54.5+9.3, CG30 44+11.0, CG80 53+12.1, FCGH 58.5+4.5, FCG30 33+10.4, FCG80
30+10.70) Ytk ol EF iz vlwsle fojdom kA" & FCG309 FCG800l4l&
S FASFATHAX0.05). olld AdAE F3ted LREE 1A %‘%—3- FEEY vt L=
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E T F FE AFFNA Bl SVHEHASS AT F A A KFigure 2).
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Figure 2. Effect of Canavalia gladiata extracts and fermented Canavalia gladiata extracts
on scratching number in Nc/Nga mice.

The results were presented means =+ SD. Different letters show a significantly difference
at 7<0.05 as determined by Duncan’s multiple range test.
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FOHOR 7AaHUeS FARATHR005). W BE FHEY o R ZoA £97
o7 FF3to] ZrlE o, E3] CG30, FCG30, FCG80 oA Z+2zF 34.9+1.9 AU,
34.0+2.0 AU, 36.3+£0.8 AUSZE YEIY} FEFE Ho|BAdT FoA Fodo=z =A e
SoHXO0.05). et FE2E Fote B%o] FoH o= T4 80%NA S7HEHAES <
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Figure 3. Effect of Canavalia gladiata extracts and fermented Canavalia gladiata extracts
on epidemal hydration of skin in mice.

The results were presented means =+ SD. Different letters show a significantly difference
at 7<0.05 as determined by Duncan’s multiple range test.

("h THE 2 BAE 545
FESIETE FPET vmste] THZS] Z2
BMlze]  F25(121.0£10.5%)2 fFoHL
FCG30(91.9+6.7%) Al olEF =73 Hluste Fodo = Fristal & AdTddAe=
oAl 2pol & HolA FUTHAKO0.05). T=ZF B F25 oA % FCG30(107.9+8.5%)

AN LEF 2T FolHel oS HY: e AFPoIAE FHA Fo] & ol
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FEH(X0.05)(Figure 4).

5] e
B AFA ofET o 9ste] TH XY FA & A4 ACoZ IRIFo A TAHES A
A 7lso]l AAFHASES A5 F Ao, BAEe FUiE AY=2EdY 444
of 9Jsle] IgES] =71& mast celle] EA3}% o] histamineA S ZIAA 718 &S
Sl 945 AR Aoz BRItk FCG302 ol TAHI X9} BAEZe] H|A4HA F4
TS AAAA olET IRBAE A ASZ YEST
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Figure 4. Effect of Canavalia gladiata extracts and fermented Canavalia gladiata extracts
on T and B cell proliferation from primary splenocytes.

The results were presented means =+ SD. Different letters show a significantly difference
at 70.05 as determined by Duncan’s multiple range test.

(8P Thl cytokines A4 W3}

CD4" Th A&Zo|+= Thl type cytokinesg AA3t= Thl A=<} Th2 type cytokiness A4
o}‘— Th2 Al=Z7} it} Thl type cytokines> F2 tlaA|x o] A4S FVAA HA &

ZA=3tH, Th2 type cytokinese B M2 S AFAA FAYLEE SV 9
& o). o] 2§k Thl/Th2 type cytokinese] &R Al FHol sl WY #8&
A 7]1=H olE3 Jejol A= Thl type cytokinesS Zr4aF o]l Th2 type cytokinesS
Z7tH ot HauEa gtk o]# 3 cytokines B &S WY A 8-S "ojmglA
Hoj olEy d4S v oz wAA 7| A D3]]

Thl type cytokines?! IL-2¢} IFN-y 9 /%4 A< Hlastls W Azl Hlste olEy]
HzToA FoHoE TAHJTS FdstAnh [L-2 A2 FCG307# FCG80T-oll A
Fodoz FrtERen, [FN-y 9 e CG307, FCG30w, FCG8OTAA Feldeo=z
S7HEN . wEtA BEE T 80% F4H FEEC WAE A ¥ FEEEY %59
GolH o g Z7lESS 3Helalg thX0.05)(Figure 5).
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Figure 5. Effect of Canavalia gladiata extracts and fermented Canavalia gladiata extracts

on Thl type cytokines (IL-2, IFN-y) production from ConA-stimulated primary splenocytes.

The results were presented means =+ SD. Different letters show a significantly difference
at 7€0.05 as determined by Duncan’s multiple range test.

(AP Th2 cytokines A4 W3}

Th2 type cytokines2 BAIXEoA W2 EHY AiS AFAA F AY==2E2dS
SN A W\ LS &A3A 7)1 A S} Thl type cytokines®] %7} Th2 type cytokinesE

TN A Zléo}ﬂl Aoy, AN ETH vlwdte] olEv ozl A Th2 type cytokinesel

]

IL-4¢} IL-10 25 Aol Fo|Ho g2 F7HEdee FASFATHA0.05). olHg A=
olEy )z A Thl type cytokines®] Ao} AFIAIA RS w ofEFT 7} Thl/Th2

type cytokinesE & 4o AL AT 5 = Aot

IL-4 A2 FCG303 FCG80oAM ooz ofedtizwol Blusty HaFAowH

’

IL-10 A2 CG80= ALg APTolA olEdizxo Bludte BF {Fo|Hog A
= ATHK0.05). 53] FCG303+ FCG0IA ooz 7Hd @o] a4 A eH(X0.05). whet

A g ZAEFE FEEO HEE A g2 FEEXRY Th2 type cytokines T4 E%59]
oS el 4= 9Tt Th2 type cytokines 74 ZA3t= Thl type cytokme HAas
AAANH S 24, Thl/Th2e] EF4FS HAEAA WY PFAE FA =& FE o=

&l 4 = th(Figure6).
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Figure 6. Effect of Canavalia gladiata extracts and fermented Canavalia gladiata extracts
on Th2 type cytokines (IL-4, IL-10) production from ConA-stimulated primary splenocytes.

The results were presented means =+ SD. Different letters show a significantly difference
at 7<0.05 as determined by Duncan’s multiple range test.

(o} Pro-inflammatory cytokines 34 3}

TNF-¢ = F2 EA43td Azl o) Eu|=H, T2 pro-inflammatory cytokine2] A3
Qe ZIINA AE=$S FE5a apoptosisE Yo7 EE AGAHE A - Fa3
cytokineolt}, olEy R ZAEo|AA TNF-o o Lo Z7l5ojglSo] B Ht
ATH32]l. TNF-e o AL AANET(84.8+269 pg/mL)ol] wBlwdte] olEIthzT
(678.1+32.4 pg/mL)ol A Tvl A= FoF ez F7HEHAT. S7Hd TNF-«¢ 9 84 CG30
ol A 450.3+43.7 pg/mL, FCGHellA 429.2+44.0 pg/mL, FCG30°lA 398.1+29.1 pg/mL,
FCGol A 372.6+65.0 pgimLo2 9502 7445 thUX0.05). IL-6= o}Es 2T oA
Az vwste o 2v) F7FE9ley CG30, FCG30, FCG80 A o} E s o) 23}
Hlwste] {2 o7 7Fa ) A oHA0.05)(Figure?).
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Figure 7. Effect of Canavalia gladiata extracts and fermented Canavalia gladiata extracts
on pro-inflammatory type cytokines (IL-6, TNF-a) production from ConA-stimulated primary
splenocytes.

The results were presented means = SD. Different letters show a significantly difference
at 7€0.05 as determined by Duncan’s multiple range test.

H € ddZF2EY & I

P2 =EFHA HW B AE7F IL-40] o3t IgMe] IgGl® IgES.=  isotype
SWltchlngC‘l doJ Al ol mast celldt A3t AFAZ o2 A BgsiAZIth ¥ [FN-
7ol &H Jii gGZaEA isotype switching& 7F43lA] BTH33]l £ AFoME [gGla
IgE, IgG2a] T s =5 Mlaste] dEl=a v stk

[gG2a0] #E+ ABAUETH Hludte olEFfEzTodA AR FHo = A
), [gGl3 IgE= FoF g F7IEJL 53] IgEe =71 M= AA F7t
(7X0.05). FCG80ol| A5t [gG2a2] ¥ =7} olEd 277 Hlwdle fodoz 7HAa
o g2 AddFAME o3 xPOlE Holz erktHAX0.05). 1gGle) v = W3l=
A olEFUzTd FoZl Aolg HolA LUA|RE IgES] TE& FCG303%
FCG80N A & oz ZAHASTS FRASFATHAX0.05). wetr HE AT FEES
2o Eef7} BFEHA| e FAFFY FEERD HIZEEHY F= N
o] B3 o)A S &3 thFigured).
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Figure 8. Effect of Canavalia gladiata extracts and fermented Canavalia gladiata extracts
on serum IgE, IgG1 and IgG2a production in Nc/Nga mice.

The results were presented means =+ SD. Different letters show a significantly difference
at 7K0.05 as determined by Duncan’s multiple range test.

zh EF sl2Evl F= W3}
3] 2~Eb1S mast cellgtoll A= o] thrl mast cello] AFE o] E£A4EH WHEH o
o] oj¢txt BERA] FUAA Aot o7 dFTGMAESC] Aol YT o= w
B8 4 UAES st ENEL dos Foh HEF WMo AY 5 2Ele)
ot Bule G g ofdd A AE doy|V|E . BAZOIA AAH Hod
IgE7} mast cell& AFAA F2ElTS WES FVAANA HER, IgEs} 94 L 27
A< Hrkste 8% A Eo|tH33l
AU zTNA dF dzElRle FZE 65.2+4.1 nmol/Lel WHA, olEIUIERTS
100.6+15.4 nmol/Le.2 froj& o g Z7FEATHAX0.05). AT FolA otEAUZ2+H &
oJHog zol7t Y= & FCG30(77.2+10.8 nmol/L)¥} FCG80(82.4+12.3 nmol/L)e] Tt
(X0.05). ety dZF 3 2EY sxo HIlME BESA B kT FEEL F9
A9l &% Holx @gort, BE A45F 74 FE2ANE & e BAS

g 4= I ATHAO.05)(Figure 9).
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Figure 9. Effect of Canavalia gladiata extracts and fermented Canavalia gladiata extracts on
serum histamine production in Nc/Nga mice.

The results were presented means =+ SD. Different letters show a significantly difference at
2X0.05 as determined by Duncan’s multiple range test.

2 AE AP B BAAEF 33 0 %322 WRFUNE AA &% B}
7). g

D A=
HaCaT cell (keratinocyte)@} MC/9 celle Z+7z} 7Zd7]nlo] & AlE{ ¢} American Type Cultured
Collection (ATCC; Rockuille, MD, USA)ell A & wto} A& 3} t}. High-glucose Dulbeco’ s
modified Eagle’ s medium (DMEM), fetal bovine serum (FBS), PBS, penicillin-streptomycin,
L-glutamin, sodium pyruvate, hepes, NEAA mixture Thermo scientiric (hyclone, thermo
fisher scientific, MA, USA)ollA <3}% 3L, gentamicin reagent solution Gibco-BRL
(Grand Island, NY, USA)olAd F43stA k. Thiazolyl blue tetrazolium bromide MTT),
dimethyl sulfoixde (DMSO), human tumor necrosis factor alpha (TNF-«), Interferon gamma
(IFN-y), interleukin 4 (IL-4), A23187, phorbol 12-myristate 13-acetate (PMA),
lipopolysaccharide (LPS), concanavalin A (ConA)< Sigma-Aldrich Co. (St. Louis, MO, USA)
oAl TPt I 9o BE Ak H Bule 49 Ee 57 oY T A&t

2) Axz=54 AFHMIT assay)
B Aol A& BE2AFF A 30%F=E(Fermented Canavalia gladiata ethanol 30% e
xtracts; FCE)o] HaCaT cell (keratinocyte)ell =54-& YEIH=AE SA35H7] 18t MIT as
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sayE 83} th. MTT solution (5 mg/mL)-> PBSel =<1 ¥ OE]JJro}O# ALE3A . 23St
71 & 44 2Fej el HaCaT cell& 96 well plate] 1X10* cells/well2 % £2S 100 xLo] =
Fadod, mdde 10% FBSE 73 DMEMS A}ﬁo}oir:} 12717 E<F uj k3
% FCES 100-1000 uxg/mLs=2 *g|sle] 244759t vjFstdth. 1 &, 3-(4,5-dimethyl
thiazol-2-yD-2,5-diphenyltetrazolium bromide (MTT) A< 20 pLA2lste] MTT U<
4231817 YellA] sYE WS xpudta, Ho 3417 37C incubatoroll Al Hl¥E T wj=| <}
MTT Alek& AASEAL, ZF well & DMSO 200 «LE #H7Fste] wjFr]olA &3 Alzom, 2
0% % iMARK™ Microplate Reader (Bio-Rad Laboratories Headquarters, Hercules, CA, US
ANE o] &3te] 560 nm Il A optical densityE 33|&=H oz 1o I HAHI =
A5 T

=

r—\n:

(3 Splenocytedll Al T A 9 B AlX F4%F —Z?,‘—Xg}

SEo A £ 3 splenocyte PBSE A3 3 045 xm cell strainers A&sle] @ A
Z BRHFAS e dY AN E BEFAS 10% fetal bovine serum (Hyclone Laboratories,
Logan, Utah, USA), 2 mmol./L-glutamine (Hyclone Laboratories, Logan, Utah, USA), 100
mg/L.  penicillin-stereptomycin (Hyclone Laboratories, Logan, Utah, USAE X 7}st
RPMI-1640 (Hyclone Laboratories, Logan, Utah, USA)S.=Z A& 3 red blood cell lysing
buffer (Sigma-Aldrich Co., St. Louis, MO, USAZ ZHEFE &8 AlA HZAE BHFHS
tkEo] 96 well plateo] 7+ well & 1x10° cells/well& 200 «L & &F 33t T Al &
2l's =4S 93t concanavalin A (Con A) (Sigma-Aldrich Co., St. Louis, MO, USA) 5 u
gimLE AE3t¥ L, BAX F45 4L %’46‘}04 lipopolysaccharide (LPS) (Sigma-Aldrich
Co., St. Louis, MO, USA) 5 ug/mLE A3t = 48A|FF &<QF 37° CollA HlF3tATh 484
t %, EZ-Cytox (Deilab INC, Korea)E 20 L2 EF3t3L 4A1ZF 52 37° ColA Az
5 450 nmel A FFE=E S5

(4) Splenocyte©l| A cytokines &4

SplenocyteE 96 well plateo] ZF welld 1x10° cells/well& 100 L 2 £+ 3 Con A 5
pgmLE A gske] IL-2, IL-4, IL-10, IFN-y o] A S AFAHY. IL-2, IL-4, [L-10& 24
AZE Wik Fofl, IFN-y & 72412 v Fol 45qe -39 A5A cytokine2]
£ DuoSet sandwich ELISA mouse kit (R&D System, McKinley Place NE, MN, USA)E o] &
st A sEATH

ELISA€ 96-well platedll Z} cytokine SA o 543 ® 12 FAE PBSol| 314 3 100 «L
A BF) 3F Fo Ayd F, 1 g4, washing buffer (PBST, 0.05% Tween 20 in
PBOE 1} A& Aol F, A7 A4 &2 plates] & 3k W9 F7] 3l assay
buffer (1% BSA in PBS (IL-4, -10) =+ 0.1% BSA in TBST (IL-2, IFN-y)& 29 2A1%t &
oF 23t F washing bufferZ A ojWit}. Standard curveE 93k &q 3 oA seedingst
HIZGA 2] vl S 100 L8 ZF welld]l go] 2A%F 5 BESAIZL & ¥Ego] & H
washing buffer2 M oWl assay bufferel] 2z &A|S 3|2AA Zn|g H ZF wellel 100
p LA e 247 w9 Atk o] #Ago] ¥ washing bufferE ©]-&3f plate
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o
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HHAS T ol = substrateA FS 100 4L& o] wkg A7l ) 570 nmeol|A]
A&l standard curveE o] &3] AlEoA A cytokineo] FS A4ksAT

B\

oot !
o
b

(5) SplenocyteollA] HY S 2EHU =

SplenocyteE 96 well plateol] Z+ welld 1x10° cells/well & 100 xL & EF 3, IL-4 (50
ng/mL)e} LPS (10 xg/mL)Z immunoglobulin E (gE)e] A& A=A]711, FCES Z+7¢
200, 500, 700 xg/mLE A dte] IFY viY¥ T F=HS =35t ELISAE 96-well
platedl]l Z} cytokine Aol EA3 #H 1x FAE PBSO 4 F 100 L& EF3|
overnight &¢F *glsk 3, 71 t3'<, washing buffer (PBST, 0.05% Tween 20 in PBS)Z 1
2 GAE AAAH FH, FAVE X &2 plated] 2 FIHE wlYFr] {3 assay buffer
(1% BSA in PBS)E o] 1A%t &< A3 5 washing buffer2 3% Aoyt Standard
curveE 93 &A3 oA seedingdt HIAAZO HiFEAS 100 «LA 7+ wello] @o] 24
F B W A7l 3 owkgo] By 5 washing buffer® 5% A oW assay bufferol] 2z}
A 2} SAV-HRPE S| A A1 A 4|8 7 ZF wellel 100 L2 B33 308 &< AR
t}. o] FHAHo] Euw washing buffergE o] &3] plateE 73 Aoy S TolE=
substrateA|2F2 100 «L& Yol ¥k A1zl H 650 nmolA SFE=E =#3sta, standard
curveE o] &3 AlEZoA HAH cytokineo| & AAHSFA T

(6) MC/9 cello| A 3]2EMHl =X

MC/9 cell& 96 well plateo] ZF welld 1x10° cells/well& 100 L 2 &3 3 A23187 (1
#M)2} phorbol 12-myristate 13-acetate (PMA) (50 nM)Z Histamine2] A§Ad-&
%, FCE€ Z+7Z} 200, 500, 700 pg/mLZ *glsle] 24AZE<F vl sl AS5HLe 33
o] mouse histamine ELISA kit (LDN, Nordhorn, Germany)E o] 83t =4 3}3th.
Reaction plateo] standard, controls, samples 25 xL% ®53}31, acylation buffere}
acylation reagentE 2tz 25 LA 1A &<F X ]t} distilled water 200 xL-& 30% &
oF A &tod, 20 «LE& 4H3 H, Histamine Microtiter Stripsell %71tk 100 x L9
Histamine Antiserum-g Z+ welle]l g3t 34L& H&3sle] 15-20A17F 2-8C ol B F3t}
Washing buffer (PBST, 0.05% Tween 20 in PBS)Z A oWl % enzyme conjugates Z+ well
g 100 xL¥ EFoled LS FAERSte] 1A1ZF A Eldk F washing buffer2 Aot
SubstrateE Z+ welld 100 LA 20-30&8 <9 *g]d H 650 nmolA] FF=E ZAHSIA
om, 53)9 FAHOo=E o g BAHH} EF A5 T

(7) Real-time polymerase chain reactionel] €]+ Chemokine & Proinflammatory &%
FCES AHE3tae v 33 37 ukgo] #oI3l= chemokine®} pro-inflammatorye] &
S 3Helslr] 98l real time PCRS A A3k¢dth Keratinocyte (HaCaT celD)2 6 well plateoi]
Zy welld 1x10° cells/well& 2 mL 2 #5 & TNF-«¢ (20 ng/mL)¢} IFN-y (20 ng/mL)
7 Aagdoe g A=A & FCES Z+-7+ 200, 500, 700 xg/mLZE 24413t &<k A 23t
, AIZE 3 3le] RNeasy extraction kit (Qiagen, Gaithersburg, Maryland, USA)Z A ZA}
9] protocolel wWe} RNA FE2 AASAT iScript ¢DNA synthesis kit (Bio-Rad

d

LHU
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Laboratories Headquarters, Hercules, CA, USA)E A}-83}e] cDNAE A3ttt FAAE
o] Bdes =A3}r] 9)sle] SYBR Green (IQ SYBR Green Supermix, Bio-Rad Bio-Rad
Laboratories Inc.)< o]&3 AHAZF AHZF PCRS AHASS 3, 7]71& Real-Time PCR
(Applied Biosystems, Foster City, CA, USA)E Ar&3tdch zZ+zbe] fxxto] tid PCR
primere] 714 <L Table 19 YeEFATE Real time PCR w88 % 20 L ol cDNA 2
«Le} 2X SYBR mix 10 L, forward, reverse primer+= 2+2} 100 pmol/ L& 1 uL2 7}
SR, UM A= HOZE AFUth PCR FF dAl= o5 23 FF cycle2 40 cycle
S AAEHYE T Hot startE 913l 95C AlA 8%, & T@A9] denaturations 95C oA 15,
annealingS TARC<} Eotaxine 55C ol 4], TNF-« 2} IL-62 56T oA 1#30%, extension<
72Co A 183 ¥bE31, ZF cycle?] extension &9 ko]l 7|EFHATE EE cycleo] &5
H % primerd] 5olAd-& &<2Istr] #18 melting curve 418 AASAT. Are] #4

Applied Biosystemsoll A A &8l One step system software v2.12 #2435} t}.

flo

Table 1. Primer sequences used in real time PCR quantification of mRNA

Gene Primer sequences

F 5-ATGGAAATCCCATCACCATCTT-3
GAPDH(H) R 5-CGCCCCACTTGATTTTGG-3
F 5-GAAGACGTGGTACCAGACATCTGA-3

TARC(H) R 5-CCCTGCACAGTTACAAAAACGA-3
Fotaxin(H) F 5“*GCGACTAGAGAGCTACAGGAGAATC*73’
R 5 -GGTCTTGAAGATCACAGCTTTCTG-3
L-6(H) F 5“—AGGGCTCTTCGGCAAATGTA—3’ ’
R 5-GAAGGAATGCCCATTAACAACAA-3
TNF-a(H) F 5"—CCACTTCGAAACCTGGGATTC—S’,
R 5-TTAGTGGTTGCCAGCACTTCA-3
(®) BAAE

B A3y Azt SPSS (Statistical Package for Social Science, version 20.0, SPSS Inc.,
Chicago, IL, USA) BAIZZ S o] &3t 7 4@ 9 mean+tSDE FA|S 1, o 1H9
EAZA #2/4-S Duncan’s multiple range test2 2 Ajste] F2]4 X0.055F=0A A3

.

y. 23
D NESA
FCE<$ keratinocyte (HaCaT celDell 24417t A @]sle] AZE HEES A3 AxE= Fig 13
2th FCES 100-1000 xgmLEs=2 ea A, 900 ug/ml (76.3+
=40l ettt ok, B Ao AlxzsAdol UEhA g+ %<0 200, 500, 700
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Figure 1. Effect of Fermented Canavalia gladiata ethanol 30% extracts on cell viability in
keratinocyte.

Keratinocyte were incubated with Fermented Canavalia gladiata ethanol 30% extracts at the
indicated concentration for 24 hr. Cell viability was measured by MTT assay. Data were
expressed as percent growth rate of cells cultured in presence of Fermented Canavalia
gladiata ethanol 30% extracts, compared with untreated control (NC) cells, taken as 100%.
The results were presented means+SD. Different letters show a significantly difference at
X0.05 as determined by Duncan’s multiple range test and All data are presented as
mean standard deviation. Significantly different at p<0.05 compared with control by
Student’s t-test, *2<0.05, **1<0.01, ***p<0.001.

(2) SplenocytedllAl T M % B A|X 2%

Ol EM TS BT Hlwst] T A9 F215(140.3+0.4%)2 T A& A4Sl
B Aol Z21%(1285+1.0%)C FolA oz =718 th(K0.05). T A2 Z=24%e FCE 200,
500, 700 pg/mL B oA olEI T Bluste FoHo g2 F7hsk th(pK0.05).

3 B MlZo] Z2%5oA% FCE 200, 500, 700 xg/mLolA olEd iz F2o 2l X}OI
£ BRI HK0.05)(Figure 2).

AT A olEd o] oate] T AEo F24%

B2 = A% ZoE IRFoEA T M=
AZAR] 750l FAHASE A5 5 Ao, B AXY SUtE AYSE2Ede AA
Aol oste] IgE] =71 & mast cello] &4 3}lE o] histaminedAS EIAA 718 S 2
#1 9FS LAY ASE Btk FCES o#jd T MEsk B Aol wAgdael 24
T2 JANA olEN IRAES A Ao E Bl
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Figure 2, 3 Effect of fermented Canavalia gladiata extracts on T and B cell proliferation
from primary splenocytes.

(A) Normal control, No treatment group;AD control, LPS (5 xg/mL) treatment group;
FCE200, LPS (5 ug/mL) treatment group + fermented Canavalia gladiata ethanol 30%
extracts 200 xg/mlL); FCE500, LPS (5 xg/mlL) treatment group + fermented Canavalia
gladiata ethanol 30% extracts 500 . g/mL);FCE700, LPS (5 xg/mL) treatment group +
fermented Canavalia gladiata ethanol 30% extracts 700 g/mL);

(B) Normal control, No treatment group;AD control, ConA (5 xg/mL) treatment group;
FCE200, ConA (5 ug/mL) treatment group + fermented Canavalia gladiata ethanol 30%
extracts 200 xg/mL); FCE500, ConA (5 xg/mL) treatment group + fermented Canavalia
gladiata ethanol 30% extracts 500 . g/mL),FCE700, ConA (5 xg/mlL) treatment group +
fermented Canavalia gladiata ethanol 30% extracts 700 xg/mL); The results were presented
means+SD. Different letters show a significantly difference at 7<0.05 as determined by
Duncan’s multiple range test.
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(3) SplenocyteoA] Thl cytokines A4 w3}
CD4" Th M azeol= Thl type cytokines& A§Ad3k= Thl A|3EZ<} Th2 type cytokiness A3
3= Th2 Al=Z7} dth. Thl type cytokinesS F& AN Eo] A4S ZIHAA B42 8-S
Z=3lH, Th2 type cytokinese B M2l &4 S AFAIA A4S J7HAI7I= 98-S
3k}t o] 23 Th1l/Th2 type cytokines®] A& R ZQl Ao o3t HY FHLS FAAY
=6 olE3 e A+= Thl type cytokines& 74 %o, Th2 type cytokinesS S 715
oAt RuEa At} o]# 3 cytokines BEHF LS WY A FHE "HojmglA FHof o}
By A4S vt o7 A AA B3l

Thl type cytokines!l IL-2¢} IFN-y 2] A S HlwdtP S w Aozl vlste] ofEy]
oA FoFoE TAHJSES FestAth L-2 A BE oA FoZFd Aol
= ey, [FN-y 9 AAdMs ZE FolA Fozoz F/EHASS AT

(7X0.05)(Figure 3).
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Figure 4. Effect of fermented Canavalia gladiata extracts on Thl type cytokines (IL-2,
IFN- 7 ) production from ConA-stimulated primary splenocytes.
Normal control, No treatment group; AD control, ConA (5 xg/mL) treatment group; FCE200,
ConA (5 wg/mL) treatment group + fermented Canavalia gladiata ethanol 30% extracts 200
w«g/mL); FCE500, ConA(5 xg/mL) treatment group + fermented Canavalia gladiata ethanol
30% extracts 500 xg/mL); FCE700, ConA( xg/mL) treatment group + fermented Canavalia
gladiata ethanol 30% extracts 700 ug/mL); The results were presented means =+ SD.
Different letters show a significantly difference at 2K0.05 as determined by Duncan’s
multiple range test.

(4) Splenocyteoll Al Th2 cytokines A4 W3}
Th2 type cytokinese B A ZoA AGIZEH A4S AIAAH dF AGIFZEY
Z7INA WdES FAFA7)A ) Thl type cytokines®] Z7}+= Th2 type cytokines
TaNA -84 Ao Ad 2T Hlwste] olEd izl Th2 type cytokines

fo it o
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IL-49} [L-10 25 AdZFo] fFojdoa F7EHASS FAsAthH(K0.05). ol2ist AF=
olEd i zFolAl Thl type cytokinese] Ao} ATJAIA HES wj o}EF 7 Thl/Th2
type cytokinesE+#d S ¥oz AL AT F A= HoltH3ll

IL-4 AL BE TolA FoZF o= ofEdtzael vludty ZAaE o, —‘3— 3] FCES00
I FCE70001 A  AXA 9HE HASHAT IL-10 AA =3 28 24 fod o= olEy]
tf =oll Hlwdte] 743 th(K0.05). wekA Th2 type cytokines 72~ JJr% Thl type
cytokines Z+&E AN 024, Thl/Th2e] EFdS TAaAA WY F44 A =

= v ALE A=A KFigure 4).
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Figure 5. Effect of fermented Canavalia gladiata extracts on Th2 type cytokines (IL-4,
IL-10) production from ConA-stimulated primary splenocytes.

Normal control, No treatment group; AD control, ConA (5 xg/mL) treatment group; FCE200,
ConA (5 ug/mlL) treatment group + fermented Canavalia gladiata ethanol 30% extracts 200
w«g/mL); FCE500, ConA(5 xg/mL) treatment group + fermented Canavalia gladiata ethanol
30% extracts 500 «g/mL; FCE700, ConA(5 xg/mL) treatment group + fermented Canavalia
gladiata ethanol 30% extracts 700 u«g/mlL; The results were presented means = SD.
Different letters show a significantly difference at 2<0.05 as determined by Duncan’s
multiple range test.

(5) Splenocyteol| A Ay F=2EH =
Splenocyteol Al LPS¢} IL-42 B MEES SA4sAHAT. [L-47F FAAAY =HHA gEo=
isotype switchinge] ¥olUAl o] mast celldt Agste] AFAZ o 2A FASA T} IgE
o] AL olEI Y RTAAN FAUERT Hluste fFoHoz FUtElHa, EE FolA
T FYdo2 A3 oH(pK0.05)(Figure 5).
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Figure 6. Effect of fermented Canavalia gladiata extracts on IgE production in splenocyte
Normal control, No treatment group; AD control, LPS+L-4(5 xg/mL and 50 ng/mL)
treatment group; FCE200, LPS+IL-4 (5 xg/mL and 50 ng/mL) treatment group + fermented
Canavalia gladiata ethanol 30% extracts 200 xg/mL; FCE500, LPS+IL-4(5 xg/mL and 50
ng/mL) treatment group + fermented Canavalia gladiata ethanol 30% extracts 500 . g/mL;
FCE700, LPS+L-4(5 g/mL and 50 ng/mL) treatment group + fermented Canavalia gladiata
ethanol 30% extracts 700 x«g/mL; The results were presented means =+ SD. Different
letters show a significantly difference at p<0.05 as determined by Duncan’s multiple range
test.

(6) MC/9 celldl A 3]2=E¥l =
3] 22Eb7S mast cellgtol A& o] thrF mast celle] A=FH o] £4HH WEHo] dH
ol¢kx} EA O FAAA 9 ofy dAGWAE] Aol IYF RY= W o5
S UAES o] AN Yosd A HEF WAL oR AF F2el Fh B
= &8A ®vHE Yo77|= Ft} BMENA AAH Aok IgEs}
mast cells AFFAIA 3| 2EHIS] WE& STIANIIA HEE, gES} 3 dHE27] 4&
Vet 838 A 3Ee|tH33]
MC/9 celle] PMAS} A23187%2 A=A F O 2 A 3| ~EtHlo] W& o] AN Z oA ofET]
WEPe FeHoR F/HATRK009). APT FolA olEI 2z FelHog ol
7b JE TS FCE 500,700 213819 THz<0.05)(Figure 6).
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Figure 7. Effect of fermented Canavalia gladiata extracts on plasma histamine production
in MC/9 cell.

Normal control, No treatment group; AD control, PMA+A23187(50 nM and 1 «M) treatment
group; FCE200, PMA+A23187(50 nM and 1 «M) treatment group + fermented Canavalia
gladiata ethanol 30% extracts 200ug/mL; FCE500, PMA+A23187(50 nM and 1 M) treatment
group + fermented Canavalia gladiata ethanol 30% extracts 500 xg/mL; FCE700,
PMA+A23187(50 nM and 1 xM) treatment group + fermented Canavalia gladiata ethanol
30% extracts 700 xg/mL; The results were presented means=+SD. Different letters show a
significantly difference at £K0.05 as determined by Duncan’s multiple range test.

(7) Real-time polymerase chain reaction®l] ¢} Chemokine &3
TARC®} Eotaxin& o}Ey 2H %7]o] eosinophil® Th2 cellS E# S0l d=3 &R
Hl$- 3 o] 9lE chemokineso|th. 18] 28 TARCS Eotaxing olEy 3 Rox Z7}
SHOH34) ol By thZTolA AA tix3 Hlwste] TARCS} Eotaxin®] mRNAZ&H o] 4
3] 71 3t th TARCe} Eotaxin®] mRNAX A& FCE 2@ TNA 25 fodoz 7HAs)
A oH(X0.05)(Fig 8).
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Figure 8. Effect of fermented Canavalia gladiata extracts on chemokines(TARC and
Eotaxin) from TNF-¢ and IFN-y stimulated Keratinocyte.

Normal control, No treatment group; AD control, TNF-«¢ and IFN-y (20 ng/mL) treatment
group; FCE200, TNF-¢ and IFN-y (20 ng/mL) treatment group + fermented Canavalia
gladiata ethanol 30% extracts 200 xg/mlL; FCE500, TNF-«¢ and IFN-y» (20 ng/mL)
treatment group + fermented Canavalia gladiata ethanol 30% extracts 500 xg/mL; FCE700,
TNF-« and IFN-y (20 ng/mL) treatment group + fermented Canavalia gladiata ethanol
30% extracts 700 «g/mL; The results were presented means=®SD. Different letters show a
significantly difference at p<0.05 as determined by Duncan’s multiple range test.

(8) Real-time polymerase chain reactionel ¢]$+ Pro-inflammatory <4

TNF-o = F2 &43td g2 A=z os) EHlEH, th2 pro-inflammatory cytokine2] AY
A STMNA dSHbES =3 apoptosisE do7|BE HAANZ B4 Zdd FaF
cytokineolt}. ot &3y JFH SASoAA TNF-« o o] F7tE 5ol Bad v
TH32].

TNF-¢ ¢ mRNAZE & AP zol vlusty ofEddizdodA vl A% FoHor F
7HE AT 78 TNF-«¢ o) mRNAEE S =g AT fozoz 245 A oh(K0.05).
[L-69] mRNAYRHL olEdthExTodlA A4z Hlwste] oF 52v] F71E Ay, EE
Ag2FF AT Foldoz 7H4AH S THpK0.05)(Figure9)
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Figure 9. Effect of fermented Canavalia gladiata extracts on pro-inflammatory type
cytokines (IL-6, TNF-a) production from TNF-« and IFN-y stimulated Keratinocyte.
Normal control, No treatment group; AD control, TNF-« and IFN-y (20 ng/mL) treatment
group; FCE200, TNF-¢ and IFN-y (20 ng/mL) treatment group + fermented Canavalia
gladiata ethanol 30% extracts 200 xg/mlL; FCE500, TNF-« and IFN-y (20 ng/mL)
treatment group + fermented Canavalia gladiata ethanol 30% extracts 500 . g/mL; FCE700,
TNF-«¢ and IFN-y (20 ng/mL) treatment group + fermented Canavalia gladiata ethanol
30% extracts 700 «g/mL; The results were presented means+SD. Different letters show a
significantly difference at £K0.05 as determined by Duncan’s multiple range test.

LB AFdAE AEARES A AANEE S5t AFETE HdeR HE fid gE
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. 2 dFodA e o BEANINES A AANEE fste] AFIEE AR T8 50 e
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of F& FAUY. @A A TH id?ﬂ? LTaE Tt AFFY ofnik A& W
3}¢} canavanine®] $FeFS Hlwdlg o, Hlw A ofw| -4k A Ho] =7}E Q1 canavanine
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AL 4 AL el AFE w5 oA st @rheAl, 4 shge W <
Aol 24T & e w9 WS skl 300 mgkg b.w./daye] HEelAe] 3R}
Hkg oA E%S AWRIE 3lu FEATS AAEAL
Aol A olET guro] o] Hl= FE mulol NC/Nga miceE AH&3te] 3] kizbg
el olEY PGl A EES WIetATh. olEd FRGeA AnrH oz tehts
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type cytokines®] E+¥ FEE

o
b of
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ol

IR FHE ATT 0 £Y FEE AoIRolE WAATT W4 T FEE Hol¥
AT BEATE 80% FH FEEAMN FoHoR UL FARAL 53 BE
4EF 34 F2EAA FT0E 1% wol hEAd] @ AEIAY WE} Hang
.

4 FEEAN Dol FULE JANAL. oA AAS YA A%l EAI] §
IR

g EF FA 30% FEES keratinocyteo] A @sle] HE

o] UE}A e 200, 500, 700 xg/mLE ArE3le] olEd I|RA A EHS HAASY

ot olEy i FE9 splenocyteo] FEES A3t & T M=Ee} B A2 F24e& =

4 A3 T AE S4 52 ol=y thead} vaste RE oM FoFoz F7le3)
-0

= A

i, B Al 45 olEy dxad Rl EE oA FoFoE AT
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tiZ7el Hls] Thl cytokine?! IL-29} INF-v o] AAo] F718k9ar, Th2 cytokine?! IL-42}
[L-109] AL A3t Thl/Th2e] B &oll 28 IgEel histamined] &%7} F7}8hHA
Hed 28 ZA5F F4 30% FEE AT olET dixTol vldl IgEe}t histamineo)

sVt ZAasaY. olEy Wy zU)d &4kt Th2 A& B S0 95H &8A
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Gezd 82 B obEa Aol AUA UBE FAHR.

- 185 -



7}l A

o

x|

Ry

/Ké -
7(}§]' /‘\‘]%7]:'% = ]-cg

o

-

]
TAA euATd =

O
il

H

A 1A 7

- 156 -

o ol
S g
y 2 N
hﬂ = fo IF = N "
olp —~ El N~
o oo 7o N
i g PT ) S =
g5 W o o S S
i~ — W B EK — = x
o ™~ X = —~ m
(i B < M oy MH — Wo
) L [e>]
Ehaize - ’
w o EE T S
) ™ A o) =
N T = ey N el
B RO M_.o .n_uom % > oo 3 X E ﬂ
o X = 3
o N B Mo B . Mw " @_ N
= no~ U_.E dﬂ ~ - N = alil [2 l_ﬁl MH N =0
A ~ N o = i o = B ) Hin
L. A | o 0 o W=
75%2.@1_# . 3?4 H@o = ﬂ%]ﬁ.
Ho Mo o < o oy o | C a1 X B N -
~ ?:méfﬂ Q&%@%@a = < &%ﬂ% i
. ) = = =0 ! ) -
1%o_§q%i j;xfagf; fiii; = iy
K N ZT ._Q_.._ il = ,&ﬁ i T X W NE _z_.e o N 2] o a w
™ }ZE._ ilﬁ.ﬂ o T ook | B R o o X
o L g o ) HER R =50 z
= U B s T o 1 7%HW%J mﬂmﬂﬂzfcf a % 7 % o, X
ol ™ K ° = e e = 2 B o= e U o
,ﬁo ;0._ ‘WH ﬂ__lm | | X N _— X _.E N 1ZJ| 1_._ _— ~ E_.U =o = Erv
n_rmdn_rm, < v ! ._ﬁ q o iEl_Eo7zﬁ < maémoﬂa}
¥R o 5 N e e I HsM%M
3 S o o i~ A e | e W ok |’ = Hi ~ K <
o PR > o = ~ — No = ro X " K ‘EHU Hie | oo
Bo OF g Wt w | T = a PR RRRR Paao%mwmﬂ
uf o T = = = T = " Lo ﬂﬂﬂ%%
JW_EW?E_E@ﬂ v z % o_ndyﬁ < LT
y%ﬂ%il@ T | T u b & - o
gﬂ,&i7% = | 9 ok oﬂoalo 4o 5
o B M ) N o T ~ N
G G B Nk L = h =
- 7 2w 5 R - S LERC o) i —_
ﬂ_OI ] U._ﬁ :.L N Jo od I 4 = ~ oE P
ﬂ@rov%lwﬁ O N il ) < * % o=
Fo o To P = = g o | o 4y = F X B %
i N ToR N - O T olT NR NN B No olo <r
= T N o B 1 O Al ] Mo ™ Mo = B
du o o W |TE o I~ i W mr_/] = )
B w18 e rz 7 T T
- H_.._ m O < wﬂ_ a_l Mo
QY ™ B N
O
7 W =



o -9 vlAE AE S
o T IBAAEAG AW 20

O Z=4 s o dlgulololE Tdo R 5A A E 100%
ohAE A
o SO AE AEuEs P

A2 A JZFFT FEIRWE AUASITS 71648 2408

B AFo Ao AEZZZE A2 B3l astrEd 2 A FAHL 35ty on
npo- 2 o] g3le AR EAWIE I A AL Jegx 2yt o2 Ed 494
ZE o] &3 AFH KA F vlo]lupAE SAFITY Azl vl e
AFRE Byt 2x3dE AFoA ATF FZES fF¥HIT % HUE k9 800
mg/kg/dayoll A &5& RHIoH 3 &8 FAE 55k olyR A &4 S A +F
LELEgY AY G4 FA L AR BHLL =AHPuy APuzTol v
H AFRE B IFEZ AA9 oUx 2 5%S ISP E=I LE5A AsiEH
AR5 Belsly] 9l 7H 2Fo] =G o]gsle g FAEA P HEA FAks)
AAE BAHE A AduzTd v F4E AHES B FFEF LA AsE AEHA
oA 712+e BelEtt). oo B ATE B3 AT 22E9 Jux =A% JS5AHS 3
AP om o= HI oux 237 715A AFE A FAHAQAL TS ATT Ao 7
ERz]=N
TR
A A 534 v PEREA =P
e Ule~E 0|83 Almo =AY}
O ZAFF 279 o Invivo ATH $ESHFNS H} L0
12 AUAZA &% B7t |« ATH LE5AFA HolentH T ’
dx 7t
@) 10 =3 249
A AE s A B |0 AEF 2E2EI FE 100%
7}
O AFF 29 838 |« $HYFZE o] A7H FIYAZ "
= =7 &% H7} =7, @x9] nlo] eu}# H} ’
. = AF & B4 W A EA
O A5Z 249 9y A ss w5 AT
q B g sxreegy Bd T4 FA, AA 100%
- _Z.‘_ = 7
b | 7T ) AA TE 54
d=
0014 |O AAEL A FH |+ whgzmded §YF2E ol Lou
% It ATH FYNE ZH ’
O A5Z 249 4317 ,
e el abs} o In vivo 354 ASAEG A AAF
Z2EH 2 94 7137 B 100%
Hlo] S v}# 7}
7

- 157 -



A AANS

-
(¢}

¥ F3Rgk-g-7i A 7]

W} g
g

A
o E3] 30%

ol

= o
<

r
m_E

o ol

o gd=

o ]3]

o2 A= La
Al T 22dE ATl A Al

;:-_]__

ofr]iAte] F7tel] 9

Sl;

3|

7S

3l

sto] 7]

of th

o] oty vR JAET

22

g

s

=
T

30%

=
T

A

1

k)
i

7174 o

7} AFrmul ofg}l 1o W

3

3

Age] GotEs] 32E 7154

=i
=

A r2h

Gl
o

~

AL
;OO

o
ol
o

&

wK

Jo
o}

X

ay

W = N R S
0 S S S S
o . a -
o = s 3 o
- . - =
Gee mﬁ o L -
L - g A4 BT o | Do
e T )T - A o
djo CR! ' H ~ ° M .__Am g M. ﬂ]ﬁ
= o B o | W gy g
il A B G T | 2P
Pleoe el dnd |22
T - £ !
= B T . Mo m_._rﬁ WT_ = Mu_m _n_l o &]o B
- TK il I T < M o Jo
i R RS de T | Ty g
I I I s ST N
Gk wm W W | M| O ZEN | T
Jo
=} j
i e
)| ) te)
w K o MTM o T m.
< g | ap
ﬂ” _E OE _zwc = io = 1&:
= L wmoN 2 2N
‘”_W N 1 R El UL
T Mo o < mo w N o
Uk T T e e
xr W e B B | W F M
O O O O
m LR e
i+ 3 X ) m & m

- 158 -



R 5% AT NT W NESAE

AlldAF AL 243

4591240 kaal
GBUE| 47 3%, R 0529

- &=t : 2013 KFN International Symposium and Annual Meeting
- W3 A& Effects of Canavalia gladiata DC. on Enduranc Exercise Capacity in
Mice
- A A W : Boemjeong Kim, Yanghee You, Jeongmin Lee, Jinyoung Kim, Jinseok Kim,
Kyungmi Kim, Woojin Jun
- " 3 2013 1113

SR 2
- St=t3s9 : 2014 Annual Meeting
- W3 A& Effects of Extracts of Canavalia gladiata DC. on Antioxidant Defense
System and Energy Metabolism on Swimming Mice
- A A ¥ : Yanghee You, Jeongjin Park, Beomjeong Kim, Suhwa Jeon, Haneul Jo,
Minseok Cha, Jinyoung Kim Kyungmi Kim, Woojin Jun
- 3 o 2014.08.26.
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- =3 : 2014 International Symposium and Annual Meeting
- ¥ A& : Antioxidant Potential of 50% Ethanol Extract from Canavalia gladiata
DC. and Its Endurance Exercise Capacity
- # 2 ® : Heesun Jeong’, Jinyoung Kim!, Minseok Cha!, Jeongjin Park? Yanghee
You?, Jeongmin Lee?, Kyungmi Kim*, Woojin Jun.
- 2 o 2014.10.29.

SHrulE 4

- &8 : 2014 icSports

- %3 A& : Improving Effect of Canavalia Gladiata on Exercise Capability

- A A ¥ : Beomjeong Kim, Yanghee You, Jeongjin Park, Kyungmi Kim, Jeongmin
Lee, Woojin Jun

- 2 o 2014.10.25

i)
)
o

T3 5

- =g @ 2015 International Symposium and Annual Meeting
- W3 A& Effect of 50% Ethanolic Extract from Canavalia gladiata DC. on
Endurance Exercise Capacity in Mice
- A A ¥ : Heesun Jeong, Yanghee You, Kyungmi Kim, Eunju Cho, Jinyoung Kim,
Minseok Cha, and Woojin Jun.
- 3 Y 2015.6.3.
t&ulE 6
- &8 . 2014 Korean Society of Food Science and Nutrition International
Symposium and Annual meeting
- %3 A& 0 A Study on the Immunomodulatory Effect of Fermanted Canavalia
gladiata in Animal Model of Atopic Dermatitis
- A A W : Jee-yun Chang, Ok-kyung Kim, Da-eun Nam, Minhee Lee, Yejin Ha,
Jeongmin Lee
-9 % o 2014, 10. 28.
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- &=t 3w : 2015 KoSFoST International Symposium and Annual meeting
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M6 & dAFNEEEM sEE sfeuer|sdE

AlA FAFF FEEAR AUASTAS 7158 &A0T

[ Nallamuthu, A Tamatam, F Khanum (2014) Effect of hydroalcoholic extract of Aegle
marmelos fruit on radical scavenging activity and exercise-endurance capacity in
mice(Aegle marmelos <<|wje] HHZaAA FAH AFEH  EETFITY A
Pharmaceutical biology. 52, 551-559 ©] A+ Aegle mermelos €v] F&&9 tZd4
A ZAe gEAH. AFH EeTFdTEe v FIEI S S5 A
2 o] FEEL FIANAFTIIe EF3MEE Hh, IHZAAAY A o] § FX
ot A4 EFdsEd U dFe HoFa JATH35]L
N Watanabe, Y Hara, S Sakuda, Y Mori, Y Furuya, T watanabe (2014) Effects
Dietary Green Rooibos on Physical Endurance in Swimming Mice(7}-$-2~ F3438 &
3t Dietary Green Rooibos®] A58 &3 &3}). Food and Nutrition Sciences.
127-131 Green rooibos= W& H A ¢ rooibos leaveso|™, aspalathin &-&o] wjl-$-
t}. Dietary green rooibos= physical endurancez7}¢} physical fatigue 7r4aAld AS=Z
ZIthE =t aspalathine] &4k} ZAdo] glom Z&oA glucose uptakeE A=A7]7]
Folt}. o] =89 EHX+ swimming mouse modelS ©]&3}] green rooibos<}
aspalathin®] &35 3<213}= Z o]t} Dietary green rooibos®} aspalathine 43 A 7S
7M1 A BAFAY o7t A 1y A ZA S RAFHE SUHE
5T Aolgtal o AZIT36].
C Xiang, L Zhang, Z Xiaowei, L Xiaojuan (2014) Polysaccharides from Portulaca
oleracea L Improve Exercise Endurance and Decrease Oxidative Stress in Forced
Swimming Mice(Portulaca oleracea L. Tt 2] AFH2E5Y FJ3 Ast~Ef 2~ 7
2~ &3}). Tropical Journal of Pharmaceutical Research. 13, 229-234 o] =& POP
o] Fo7t A@hzTrol HE] FATIAZ] SIS BRAFRla, dATE ¥, €%
AT MDA %% doldg wyth ®=g SOD, GPx, CAT levele thzol W]
Eol & glst AFE &5 d FHH A AEY s AR RE IRASFATHITL
SY Wang, WC Huang, CC Lin, MF Wang, CS Ho, WP Huang, CC Hou, HL Chuang, CC
Huang (2012) Pumpkin (Cucurbita moschata) Fruit Extract Improves Physical Fatigue and
Exercise Performance in Mice(Z¥FZE<S 3 AAZH 2o eFdsEdFY =
7). Molecules. 17, 11864-11876 ©] 79 AWzl HAH L2 sul:ZE o] A A &5
<+ 5% FIRS £FFYES NI BEHAE dotERe AS=Z CME AHEA grip
strength7} 718l il s =o&8 082 FIAIX, dF glucose, <53 1He] =] FAl0]
S7HEIA Y. 16E 9 test $o] wEo|EFH o2 ¥F lactate, ammonia, creatine kinase
gAdo] ZAAsAT. AUA AHAAe = A, duA WELS glucoseel™ EF lactate,
ammonia, creatine kinase®] 749} ##o] 9o v g CMEE &y 29 gjaxss A3
S8 7kAa JATH38I
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e TS Yeh, HL Chuang, WC Huang, YM Chen, CC Huang, MC Hsu (2014) Astragalus
membranaceus improves exercise performance and ameliorates exercise-induced fatigue
in trained mice(F71FE2ES T TsTds FEH Fu &3t &7, Molecules. 19,
2793-2807 55 H I gy E 7|5 forelimb grip strength, exhaustive swimming time,
swimming exercise 15% % lactate, ammonia, glucose, creatine kinaseg %3 =433
ot AME EF3ta %S 3 & endurance exercise capacity Z7F¢ 7t 289
glycogen $teFo] =71sldth AMS 2502 1% ¥ lactate, ammoina =32]o| 7+4 38}
. IHEZ AMFo+= exercise performance®} anti-fatigue&E3E FFAIHTH
exercise trainingoll &}# <l ergogenic aid¥ # o]t}

o

A2 A EaFAFF FEEUY AFADNIAL 7154 &AAS

.+ AT olEF R
E4E9 754 HIHER ofygl 7Hel A
o olEy IRHe HFeta gt dAA AT
TE FF3] ALHIL dor ol wet rsd H7t
Aol

« Wakame K, Komatsu K, Inagawa H, Nishizawa T. (2015). Immunopotentiator from
Pantoea agglomerans Prevents Atopic Dermatitis Induced by Dermatophagoides farinae
Extract in NC/Nga Mouse. Anticancer Res.35, 4501-4508. ¥ 7= U Ro] & o] A
Pantoea®] A4] Immunopotentiatorg #&ste] olED A &5l A3t TARCY
g8 gES s=7F JAHA S FAstA L CDAH/CD8(+) ratiod] 7S &lge
24 ol&y] 3FEY A B5S FASFATHIL

e Kim MS, Kim WG, Chung HS, Park BW, Ahn KS, Kim JJ, Bae H. (2012). Improvement
of atopic dermatitis-like skin lesions by Platycodon grandiflorum fermented by
Lactobacillus plantarum in NC/Nga mice. Biol Pharm Bull. 35, 1222-1229. ¢] =&& 7
oistn wrt HRsHA T o] A+ Lactobacilus plantarum o2 =R E G A
A & olEy¥ fsS HUFsHAH. olEdIE 2™ NC/Nga miceo] BE =AE 9
Ql % IgEe] EnIZF ZAEJAA, Th2 cytokineo] #H4stal, Thl cytokine Z7}13ste
olEy ANEF} Qe Aoz JehgrHldl

e Park SJ, Lee HA, Kim JW, Lee BS, Kim EJ. (2012) Platycodon grandiflorus alleviates
DNCB-induced atopy-like dermatitis in NC/Nga mice. Indian J Pharmacol. 2012 44,
469-474. ©o] =& AEWT N wgvt TRESAT o] =S EHAERE AdFE F
Zao] & olEW T Hrhslglth DNCBE E¥sle] ofEm7l #29 miceo] e}
A YAf FE2ES W A3 gEE gasda, IL-18, IL-4, IL-6, T NF-« %9
cytokineo] ZHaAA AZEAH LA WL JANAFE HOo= LhehittHAO

e Jiang J, Yamaguchi T, Funakushi N, Kuhara T, Fan PS, Ueki R, Suto H, Kase Y,
Ikeda S, Ogawa H. (2009) Oral administration of Yokukansan inhibits the development
of atopic dermatitis-like lesions in isolated NC/Nga mice. J Dermatol Sci. 56, 37-42.
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o] RS Y4B AHAY eyt HEEYTE o] =E-S Yokukasan(YKS)e] ofEd A
EHE Hrlednh obEy 7t fdE NC/Nga miceo] YKSS =¢l Az}, AD-like skin

lesion o 7F43} 3L serum crticosterone levele] HAAAFE A2 Yelyth [411.
Kim MS, Hur YG, Kim WG, Park BW, Ahn KS, Kim JJ, Bae H. (2011) Inhibitory effect
of Platycodon grandiflorum on T(H)1 and T(H)2 immune responses in a murine model
of 2,4-dinitrofluorobenzene-induced atopic dermatitis-like skin lesions. Ann Allergy
Asthma Immunol. 106, 54-61. ©] =& Combimed companyol A ¥3E3}H T ©] =

2 DNCBZ #%3% olEd & Zdo A Platycodon grandiflorum(PG)e] Thl, TH2 #
o W3 AAEHAE SAHSIAT. PGE H2 otEy F& EPA IL-4, IgGle
sk, IL-12, IgG2E Z71ste Aoz yelyth webs PG Thl A= wh
AZ1aL, Th2 AlZ ¥gs AT oRA oty F4S AAAIIE AS=Z U
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