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ketotifen} d] A ¥ A quercetind ketotifen BT} t] 73§} degranulation
AH 28-S Uehldch @ BA U AAZ ARAdAM PUF 3252 A
33| A 4R kg odcl

A 2 AEAEe A 1 AFAAEY FE5o2 Y "a}'éﬂaﬂ"* rEEE
2" FEZ 73 ¥} ddEs] 5E BAFEe PYUF @ FEEEVH f1
BE & Y deuzd 229 FelE Azstdch @ ratd] 57 vnAEER
histamine &2]& Asisl= EAE A RE 3} activity-guided fractionationt
Hol| F3to] WLRE o F2Eo ¥8H RAYES AT 2 AL AEE AL
&3 HUR Qo] B £289 3 g7l ale] vsto of 100813 E By &
AE HAFE BT Y& @Yk E o] BYEE EHLE Y
querceting |EYES HF BANGoH HYEY 2F Bl g 44 d
23U 42748 T ARSI 1 P22 E AFsdch @ wuTe #¥84EE
oistslz] lalA 25 A3 F w7t W 7ol iyt 3 dHE7] g
& d3sle o] £l el quercetino] UFFHo ol&E HlsArh @ &
2|8 EA A Eo] quercetin} FAI3Y FAEZE AW o 20709 flavonoidsol Cf
s FZ-BA AAl Y HP S Tyt AMEE LS YYsted T4
BEE AFstalch

A 3 AERAE Y dHE7Y ABAZLEY Aio] AL dFdd, O
MR A4S o] &3t FA AL KEE AUt ol A SHE 2UsIA
th @ AZzF HUF o AE AFLE AP A AE 6L A= B
AP EE BAsHAL) 7)ol ot —?: F714%, #eld, vlERL C,
oAb, 2Pgat 5o S FFsiAch @ WU o Ay ¥ ddEE e
of th3t A5 W3t FEate} FAAL BF %-‘4’6‘“

sO

AU slFol FBEHALL @ T & 29

re rlo o°.-s o

i)

M

nigt
I oL



28siact, wpE o xe] F2EL, G6(+), G6(-), lactic acid bacteria,
yeasts, molds FolM, 53] G(+), 6(-) #& ¥ ¥ Fol 73 AAE Vehidd
th. ® U & Ak & g 3}% of gt ‘5 ol el 2= olyz] 4327t
718 2] AARY Frtke A2 42 5 FuiEE ¥ uWARIE e}
gt ® HUE d A A kiAol cidt dBeld HzHE U A 23X
o ARzA A L WA 41 1d FrE AFH 48

A 4 AR E “FALLY 28 € F718E7of gt
th. @ YUF 49 Hje8d FEENM 8 invitro ¥ dEE7] ZARE U
Ehls &2 quercetinojele AME B ¥l @ querceting] 3ol 4
o iy Aol 7HestA =HAdth @ quercetinde *‘013} +2E Ad o
oxazolidine FEAME YFstdon, Ztzo] cf3t el ARl e &

A& FFstadch

WE,

gt ohuj gt ﬁlé’-‘iﬁii ¢ 27| 33 dEol 2= BalEo] o] AE uleiE
EEUo A dbE7] 4 AN 2
< ¥ de=s &3 Yoix uAE

88 & AL S&ol FBH Atk
1

" oox P

o

e,

12

R

=

o%

i3 " g,
2

2

ojp

ojft

le,

g

o2

e

e S

<

i & A7E P11 224 ATE S84 4 4 A AwAAE AN
2 mehEn IF Aol ol A= 3N AEMNNE AAG U=

#of cixz Bzt



SUMMARY

[ . Title

Screening of New Functional Agents with Anti-allergic Activities

[1. Objectives and Significances

Allegy is considered as an abnormal biological defense mechanism, and it
brings in numerous annoying physiological consequences such as hay fever,
rhinitis, atopic dermatitis, bronchial asthma, and anaphylactic shock. To develop
effective agents of the treatments of allergic diseases, over 30 different potential
natural products were screened for their anti-allergic actions. The leaves of
Castanea crenata showed potent anti-allergic activities, and we conducted series

of studies to develop it as valuable resources for the managements of allergic

diseases.

M. Contents

Two different approaches were used for this project.

First, the isolation and structure determination of the key component(s). The
extracts from the leaves of chestnut tree were fractionated and each fraction
was tested for its anti-allergic activities in in vitro and in vivo. This process
was continued until the fraction contained a pure compound. The structure of
the active compound was determined by spectroscopic methods and verified by
total synthesis. Structure-activity relationship studies were initiated to increase

the anti-allergic activity of this compound.



Second, development of functional food supplement (non-fermented and
fermented steaming tea) from the leaves of chestnut tree. The anti-allergic
activity, safety, stability, and the compositions of various ingredients of the tea

were determined

IV. Results and Applications

This project was carried out by four different but related research groups.
The first group evaluated the anti-allergic activities in in vitro and in vivo and
studied the anti-allergic mechanism of action(s). The aqueous extract of the
leaves of chestnut tree strongly suppressed the 48hr-PCA and the
mediators-induced vascular permeability increases. It also inhibited the
histamine release from rat mast cells (ICsx was about 30 ¢ M), but it failed to
suppress the TNF-a release and contact dermatitis. It did not cause any
noticeable toxicities when administered intraperitoneally or orally.

The second research group isolated and identified active component from the
aqueous extract of chestnut tree leaves by bioassay-directed fractionation
method. The suppression of A -hexosaminidase release (degranulation marker)
from RBL-2H3 cells were employed as a guidance. The active component was
identified as quercetin. The structure-activity relationship of quercetin type of
commercially available flavonoids was also studied for suppressing the
degranulation event.

The third research group developed tea products (fermented and non-
fermented steaming teas) using the leaves of chestnut tree. The chemical
compositions (inorganic components, sugar, vitamin C, tannin, amino acids, fatty
acids) and the stability of tea products were studied, and the patent for
processing procedures of tea products was obtained. Prepared tea products

showed variety of biological activities including potent anti-allergic activities,



anti-microbial activities (G(+), G(-), lactic acid bacteria, yeasts, molds), and
anti-obesity activities.

The fourth research group isolated and identified active component from the
organic extracts of chestnut tree leaves by bioassay-directed fractionation
method using the same assay as the second group. The active component from
the organic extracts was the same as from the aqueous extracts. The synthetic
pathway for quercetin was established to verify the structure and to synthesize
analogs. In addition, the structure-activity relationship studies of over 30
different oxazolidine derivatives were carried out to find a different lead

compound.

_10_



GURF I EH PR

CONTENTS

SUMMARY (in Korean) [l

suMmMmARY B

conTents EHI

CONTENTS (in Korean)

Chapter 1 Introduction

Chapter 2 Studies of Anti-allergic Actions and Underlying Mechanisms
Chapter 3 Seperation and Identification of Anti-allergic Components

Chapter 4 Development of Functional Food Supplements with
Anti-allergic Activities

Chapter 4-1 Preparation of Tea Products and Studies of Chemical
Compositions

Chapter 4-2  Functional Studies of Prepared Tea Products

Chapter 4-2-1 Studies of Anti-allergic Actions

Chapter 4-2-2 Studies of Anti-microorganism Actions 33

Chapter 4-2-3 Studies of Anti-obesity Actions

Chapter 4-3  Stability Tests of Prepared Tea Products for
Long-term Storage

Chapter 5 Organic Synthesis of Anti-allergic Components X1

Chapter 6 The Summary of Experimental Results and

Further Opinions for Practical Applications RRI

_11-



A2 A1 ARIA G2y ZSHN R g er) 2" A7
A3 A 2 ARA g S =S AR 2
A4y A 3 ARFA g o)A AR Eo e A
Aa-13 e o] 48 o] Az P atA e BN
a2 T Az} A5x4 A4
Ma-2-1% & =7 x3
4224 3 uAE BRI g4 A
M4a-23% 3 ukal xhe) A
A434 e AR A
A5 A 4 ARA AR 2o U $7YA

A6 A7 Az P BLo) N A

_12_



M1a M 2

A1 7YY 533} 4

A1y d7AY 54

g AAE VO A 2o 7 ANl 2FHoz A3,
At A2 sYstlch. 53] 54 Eoke £33 nlF T2 ekl #
i Exjs} g B2 Ao FAsta Qlo] f2 w2 EYL 4
EREA St lch ol AR FRAA A Az} B2 272 vzt
HAl e Sk 22 ¥, #2 E502 gAUthe AL ¥ R
THold, sHFAIIE] JIFY EY & AdUA o] wie} o]do} 2t
AL A=ty A9¥E serhe Ag ol8dl £ UE 2 A e
€ ol g¥ I ¥4 Y |Astel FA FAAY L vt Flo] npgst
th

ol A& MG AT P2 YRE o FE2 UL
oo FBHE HEI Y3t otk dH FEAE FUs S
AZlE el HAE J18ta A A AL e UAE sy
337 AY¥S sUsta den P AP S FrMATE L BANY
7 W A=E Fuistel FF AeAUAd Jsg #eEia Qlct

Arh Aoy 271 AR tichs] ALY FAolct der] A
ozt o7 kol 3] iy AME S dehis ARolrh
Y2718 Yo5| = allergend JHHELRA JAE7], 3K, 2F F3iE
A, 4, oBE 2HlE Solol Algtel whel $57F chadsich  ®ak ohyg}
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Hged 5 F712 sjuict Hojzkx g ARy dAINNE tfg A
T 205 B} 374 o] 4e) allergeno] tide] bg¥rh= Ba7t glon
22 Uehe 9 Jol AWF #5202 A4 € 202 Ay}

2 d74e w2 AdES 2394 ¥ dd2r] REPES ¥
3 fel TN &HA 1Y 5 A dRde] Y ¥ dHEI|2gS
AU g stk WbRE fRASEA HZ 87,000 hadf i3
o ¥zt 101, 74289 & Aibsh= gojyt dakabdolt}. 53] dehdx
o] 7% 949 ¥ 19,000 had] iAol 6,430,000 F7} Azjsie] o1,
13,000 57F2FE U7 23,000 &Y FAE Aisle of 250 oY 45
& &l AYF dakxidolch. gy bRt ol A" oyt ikl e
AT 733 o] =7t FAAMH FUHI glojM FA olgfe] Fof of
LT AUS Y A ade] A 27HI e AAelth

oA A uiet o] whpFe FAES ol&3o A ¥, @ UF
AFALEE B3t 2 o] 71 d3AY} dFAE, BE W 2SS
Hojzt A%, el FU A7 SR E =0l He HEU JU4F

= staa) & d3§ d¥siolch

2% dFALL] U§

€ 47U o] @FAAE IA F 7HAY BFeE AYsgch

AR, Sele WURES ¥ ddEs]d ARNIoR Adstaa s o
Fdl, ol #siA et W de ¥ A=Y BAE AAReE A
Fot3 FAlol BA ol i Ay, FEe Fgul, delx B Sl BY
A+E A ¥k

B4, felt B thiFdE A28 Ao Oyt 28GR sfis
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2 . ol Bl oo ¢ W HsiMe 2 REAEA A8
1A, g3 B BT 54 Yol 87tk JeR fele 4R &
Yzt oF AAS WA slEM REYES £9, B3k 2 ok dAE
Fele AR uF A4S A WTYE RSt o] o2 32

2 72 thEst ol 4748 ARAAR A E o] st

O A1 ARA ¥ g2 23 AN ¥ dHET] JjAAT

2 dFdME BUTdY F2E9 3BT 8L, 48-hr PCA, dA&
Elgl felAH, NF-a JA2HE 52 FHOES AN o UopitA, ofF
71218 dFREeN I Hes BIIsiATh B AAolM ¢t iyt
AYE WYt thE A7 o] A5 ABs= assayE WEstACh

@ A 2 MR : Y dHEIY FHRYEY L

2 AFdAAY HFEES Uuitl2 gofsiabd qdaAdTHA |7
2 Pzsto] Wb 9o MeH F28 Fol RE A= VEZA, 5
dd 271535 Uehle dEEE(E)S Testd dxyes 1 itz E
Ty staal dojzta ¥ 4 olzlch

'+~

Q@ A 3 AFHA ;¥ A=Y ARNFToR Ay
ofu] AdolA T 92 2y ¥ dder] 8L Reloeng a3

AZAEL2Y AW Aol iR Mk JYnE £ APIAY B ¥
UTUS 37 B Wit w7 AR ouIARE Fulske SAol Ths

e HAAR Adstzc AEE YUSHEA thE J1sdol o Ak
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A 2FAAE +88004 4E BelE gEsta £ A¥AAe /7180
of $23& YN HJELUE ERsAe, FEYL] 22H Fol £
28 € € A8 7Y fEAE PIYS 5H o= sigich

ofzfe] UFL £ AFMo] AT dF UFMAA U2 AT 47
Ugolz o8 H2 Az APY AFUEE Uehd Zojrt

oty A AW S

48-hr PCA, #5243, histamine 8]

. SERE Y MEHA MES .
Ul hexosaminidase assay, safety test
<>

St g aN=27| S3AHAY

55 A¥Y,
. Bodoly SR+ 59
&}o aé 2 o }'
MzZozo Jju tel wEe Y

8 gz MEC ¥ | SHAMES quercetinl® M,

9! g3t Z A2} fdxte] Pel2 AU

@ a2 ME S50 | Degranulation A7} FL71AULE 349
st 271 39 &

. EHY MEO S Yot | o 2032 SEATIR] Al F2-¥A
[=E ] AFLE AU
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A2z g A=y g4 A4 &
g 27| 1+

A1 4+ Ay 5x

2 d3ALE A2 YoddEr] 48 AUl st shsdel dle
0 4F ol el VAL iyt 75 +NH 3 Whrdold 2% /&
2ol 2t 3 ad2r] B8-S TP S-S Ut BNALYE % dE
LS 38tod 2 RS At ¥, PUF L wdpezy oty
2714%o] AEEATHE ole oy O A oe|age] diE=goly
Aol Had A2 ot

FelE BUF RN 323 FELIY ¥odEU=7] 282 ] 4
sto} of2] 7HA 2728 FMIUS HAISHC)

A, AUFTES oI 8T BANAYS At A7of sigshe A

2 48 ATt 53 mPol}u}r] (48 hr-passive cutaneous anaphylaxis)$}

[»]

ox

3 ojiNQ S| AEN), ME2EY, compound 48/80 Sof &3t FUZ}A
Z 7ol tisiA Qo 223 REGEC] vAE %8S AHE AYo
t}.

4, AYTEAM 22 Az dFS o] YA HAHS A4
stlrh el AEY BRofA @2 H|TMEE o &3t 3|AEiRlFeof
o X & Rl £2% FEYEY BE dEsidch
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A2d A8y

#13} Rat Peritoneal Mast Cellsoj Al histamine f-2jof #3 AY
Peritoneal mast cells2 Foremanz} Mongar®] W o3 Fu|3ic} Ratso]
DNP-specific rat Ig E (titer=27, 1:10 dilution, 0.5 ol)& E7}of FA}s}
o sensitize A]7]|3 48 A|Zt Fo) heparin £¢ (10 units/ml, HBSS)E ¥ 7
o2 Z05}o peritoneal cellsd] HEINE HZXFIHcTt Cell suspensionsS
1083t pre-incubation 3 ¥ DNP-BSAE 7Ht ¥ thA 10 £3F widsgict.

8-2]¥ histamined} 22 spectrofluorometer ¥ o 2 Aatsig )

23} Hexosaminidase Assay

o Aol uio] Ro|u B A€} B2 (Nagai et al., 1983)-2 ratd] A

2E A4 AH8ske AL oy 1 o) dinks] Zda st @Azt

=3k Aol kx| 43t Rtk ol ol {2 FHIol= i
dd2s] dEANE I ©AZ YA oy FAUR ouj AAE dE +
9l hexosaminidase assayZ ©]&3It}. Hexosaminidase: 3| AENII} St
granuleo]] A Ao} Altist 2pFo] Fojod s|AENI A FHlE7] o
o] hexoaminidase® B #sh= AL 3|2ElRIY & FAdshe A Z2 on]
& AYx glch

HXLE  siraganian buffer A& ¥  siraganina  bufferof A
preincubation 3tch, &S B3I A EFS /MR F I oCAH 10 & F
¢t incubation ¥tth Aol WAL F AL Azt 30 2 F¢ WAL
3ich, 2zt sample 96 well plates] 7} ¥ substrate24
p-nitrophenyl-N-acetyl-p-D-glucosaminide& 7}gtch. & A] 7+ H¢F 37 oC of

A incubation ¥ bicarbonate bufferE 7}3lo] 400 molN FRE=E ZFY
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|38} 48 hr-passive cutaneous anaphylaxis (48hr-PCA)
Rat S| %o] IgE €% 0.1 ol SUuo] FABII 48 A2 5 2H2H4A]
7t} 89 © 24 DNP-BSA 5 mg/Kg 3 evans blue 20 mg/Kgg T2 FYOoL

Fabeha 30 BF w29 M4 3L 620 ol FFEE FH AU

43 TNF-a2] Fu] oA

Az ko] o3t TNF-a8] BH|A¥ A= in vitrool A F7FSHSTh Murine
macrophage cell lineQl RAW264.7 MXEE 2X106 cells/ml ‘5X= RPMI 1640
Bjz|o A 24 well plateold 18 |zt Tt wjedsigcth. o] ¥ 1 pg/mld
lipopolysaccharide (LPS)E M™NF-a & £u|& {=3 F gl F2E5S5 IMSO
off sxo{ A LPS8} Zajoll H2|ste] 37 of (02 incubatorofld 6 AJZH oiekstyd
T el 2 £ YA Ee (48,000 x g) ¥ HFUES 3ty Zuld TNF-
a %2 ELISAZ Aasiadch. A 3PA|ofl= mouse TNF- @ ELISA kit (Amersham)
& AHgstdem % inhibition LPS ©HE H2|F8 TNF-e 3} vlaLste] A

Abstgict.

A5y A 42714 HygdolA ofa 37}

5 3% BAlb/c moused] Y& AL ¥ 1% FITC £ 200 phE o] Z
1T 22512 69 F o]8d 20 nE 2EF o] =Xt A ATL
272 & 24 A 7/484 7 Fo A FAE Dial thickness gaugeE &334
swelling %8 7313 o|28¥ <tEe] HE R Yl

ool EAo2E ‘1) MA@zl sl FPP APl P43}

o2 ojEe 27] B sle AYsich 2) A3 FAYsL &oldith 3) ¥
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LYAE, Y5, JYA2s95 dEY 9§ A8I1HY e o
|Hr] 4) 989 FFFI} o] &Y 4 AUk’ F& & 4 Arh

olo

33 H¥ 43

A1 WUF deld FEARY 33

BURS 42 B3ol 39T Mool T4 At ol A2 ¥, @
F 92717 BAY 2 flaskol 100ge] WUPLe 11 8 FF4E 7
o 2 A1 ¢ A F A5AL Aslod mAL Aeleld SHET 14 o3}
A2 of3Rich AeRAlel Th FF4 700 wlE Jstel slel AP B
Uk cag YN F 0.2 mel 2% A7 A3t FAL oY A4S 4
220073 UTh URE AY FFAT SA% LU Azsta dvt
354 o3 S2RE, ofUcHHlE U ¥R eAoT 323
2, #A2e 3¢ 222283, oUchiHel=3 ¥ ¥uadolla §
golgich. oAbl ol Slb 842 430leha YR

A2y Badzs] 2y

A2-13} 48A1 7 S ujoljueta] (48 hr-cutaneous anaphylaxis,
48 hr-PCA)

48 he-PCAE ddl27] WHge 2% 53 F4 iU ZAEHE T34
#AE ol gt ey whgelA yehhs B4 ohEAE FEAUY

o2 BAYNY oz YdA=s| WY A BE 23¢ B3I Jone ¥
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A s)ote) 2qe o] YPHOR 2o|3 Utk 48 he-PCAZH HUHH ¥
BEHo| F7sel FUOB FARY H47h Yol4 202 ojyHE
2 AZIA S GBS FAU ¥ 2Uo42 M2 B A% AE
o YU/ HEE dFUTh YU 42 Hels YTl ¥
8 B2 2502 o|yu: Mad Yol FAYTh

A AR ) E Lol Uehldlid, $7%ei8) 39 (E 1-1) WU
d £3282 UL Fol3bl 1 A2 Aol 200 kel SFOT 87 vl
Fojstgrh. thzTols WURY £322 oA PANELE Foiskdch
H2TE HENE 57 YooTT 48 he-pCho] S8 FEY WIFEAZ
e Qstel FURAY A2} TR 2502 RO (T4 pg) Hel2e

2% APHCE REY YUTI 701 BURY $3220l 434 o
Sol 2ol WholH ZHOE o|BHAZS BAZIL o (7.5 1g).
2§59 Q27 B8 (48 ho-PO)o] WLFRQ 43250] A W
(90%) AT ROE Mo} WY $32TL ujP FAY YYSIIAS

€AY UEE Hejgrt

E 1. 48 A2t £STT0ILERA 0K E WU £3589 52

(54 50)
4% (ng/spot)
gz 74.0 + 10.8
R 228 A 7.5 £ 0.2%
A& (%) 9.0 * 13.3

AUAE FEyL203 ‘Ev‘f * BEHAE Uehis & 25 6 alel4
Tl AHE et AAMEL (22 - HZ)/AZE x 100 08 A4tstact
*:p<0.0]
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A2-2% A ASAA o YRFFUZTI) Y +32E B3

3ty oAl 23t HAFIYF ol oY AY 4] A gH=7] ¥
Eolu ol st A3W3olM dojus WS AY 23 A7 Rolrh
o] Z-%ol= 48 hr-PCARN= 2] HU-UAY S o &3k= Ao| o
ey nfAANE RUR [ FARl FARHEE FUMIY Fo AFY
20| °o|RAE AAT=AE dshs Holrh. ojux BHFIFo] F/EHE
2 Y FAE Hart hfoH 2402 oRHEd YYHEI/AEF
e o] WAE ASlEE 2202 o|YHL YA o] ZAaHT)

AYdzs 8171 & 2 of Uehfded, #HUFd 32282 74 33y
miZfAol 23 Rholl ) 22 Maof o[ WS FAGUA AAIstSr).
ol Azk= WY &S] Y visiAlo] A% FAFHE FHE o
AHsE2 g7 45 Aao] /FEHS B F2 orh

®2: Fo STFOA St qASHA AR S
gaFHYd HUPS +FE20 0X= B4

FEH 4% (ng/spot)

3] AE}R] H2EY 3}3H248/80

g2 153 £ 308 87 * 1.1 15.5 + 2.5
e #2257 2.7 £0.2x 1.7+ 0.2% 3.8 £ 0.2%
A& (%) 82.6 + 17.7 80.2 + 13.7 75.5 + 12.8

APAE 2N 0088 HeE £ FEHAE Uehid 3t ZFol 6 nfg
o] FEol AHgEAT HAE2 E 1 3} 22 Ao Autsialrt
¥* 1 p<0.01



M2-3% MRe 32380] ¥ uBHEAN s|2elulY

felol AL 9%

57 v ol o sl AElNY f2] oA AEES dHE7) WHSelA o
28 A4S 3t gl wTAMRY Yo o3t ofEe] HE HE
Agolch.  Holid AF AN v Tl EF5 AP} ARl 32
3 JUg ke W2 A usHSol AREH it A ReHER o
AP ol 549 Fode2r) 8o Holof vfe T8 uE Y A
th 2 47AL dA dRY £5280] HEY H7 u[TH RN | AE}
R18) felof uxle BE ARtk E 3o Yehd 2 A hRY £
F2E2 YEY 57 uARoA sAElIY RelE ZY3| Aot

B 3. $£3B520| AE9 22 |0t uojA s|AEDIC Sajof O|X|=

-k
AlEot Melss S|AEIQ el oINS
(ng/al) (x)
| AP £ 1738.3
% 2o 465.63 * 52.6
S zol 1 mg/ul 142.24 + 9.30 69.5 * 13.9%

felH sl2el ERAE 43 HYolN EFT Y S + IEUAE
Uehdct, £ : P <0.01
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A2-43 wRe 2283 sathle f2)e dA%e 83U BA

4. 99 £33 s|2HY [N SF-HS AA

Ao} NMelss S| AEHD Rl A} E(x)
(pg/ml) (ng/uml)

3| AEF &3 590.1 £ 42.1

Oz 111.7 £ 15,2

329 1,000 B.3 * 1.4 70.2 *+ 16.7
300 49.6 +9.3 55.6 + 17.7
100 5.3 * 6.3 5.1 + 16.5
30 61.0 * 6.4 45.4 + 16.0

freld sl2ehnl FPAL 43 Aol 3T % B + EEHAE vepdch

A2-5% WhiFed 3280 TNF-a9 Reldl nAE: 4%

INF-o= 27] QHEZE AASH: ul$ K-8 cytokined] 3htZ AR EHA
A B2 A7t ARGy I o dFue U Fuielayd ¥4,
A B3 53 22 A7t dHukgelu o A= §& v
o, j¥Z % welejo} FolA zrhiule] ot £3 F& fUshe WA &
A2 s A EA NF-a2H| 4 FEEY 7ol ul$ wieA AY¥s 3 gict,
whebd MWNF-a 2Hl A F7he 59 dadd 39 @ ¥ydy=r] 5z 2
Mof of¢ Fosich Wyl 42 (0.1 ug/ml), column 4% (0.05 mg/ml0, 20%
methanol % (0.05 mg/ml), 100% methanol % (0.05 mg/ml)of ti3jx INF-«a
AA &S in vitroo]d B £ A 99 ZHS TNF-a ¢ 2uE 94
3R] olotth o] Zzh= iy $2EY ¥ *¥E7] Fie TW-e 8 24
A7} o3l ThE targeto] -g¥ria FzZHHch



5 Wl FRS0| NF-e 9| EHI] 0jXj=

Ao Helss (sg/ml) AAE (x)
+5 0.1 3.8 £ 3.1
Column 43 0.05 5.8 £ 2.7
20% MeOH3 0.05 4.3+ 2.4
100% MeOH3 0.05 -20.1 * 4.1

A2-6% AZ YA=7Y Yol ofx ¥}
QY FNLSE Folsh 23R T-lyphocyteo] siA Azgs, o]

A A M Z(antigen-presenting cell)] Fde] ot UL AMIA

flr

¥ 3, memory T-lymphocyteE ¥Ad%ich ojuf A7t FUY o A =
2" 7% memory T-lymphocyte: ©d& sl £71 HolAd o3 FHY
lymphokineS H[3tA] ®r}l. Fu]H lymphokineE-E EFAXE EeRoq
B3I EFHRE ao] BRE2A the 5 28-S 3o AFUSE
ue FEAch F&4nLg

22 AFHRE 2% haptend] kEAFH
gy At dodln ol F

2
sk Ao My dHgY
Gk} in vivo assay'Holt}.

E A¥ofA ural 42 (10, 100, 200 mg/kg) FITCE QI3 3o 2E2
ojA|s}a] .okotr}. o] A3p= uiglo] PCA testolld AR x3}st glojenmz
dd 2719 7H B FES A type | 2Aulutgo] dejqoe &zt

= AL2 Agdrh
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H6 WO FB30 HRY U327 ¢33 A 8

AE Y ANE (x)
{mg/kg) 24 hr 48 hr
Normal 6.97 6.37
Control (FITC) 59.1 35.6
Dexamethasone 10 30, 3% 28.3
ukel =& 10 67.2 36.0
100 70.6 23.7
200 93.4 38.9

% : significantly different from control group (p<0.01)

A2-18 Ee" ALY geliy g
3 F E2" 420l quercetin® g HQXdong o] EH3t ¥ Y43
22 AMEEI g ketotifenz}e] ofe| 2H&-& ujastgrh. ofzje] oA
+ Hhetgto] quercetind ketotifen®t} A ©f 7Y3}A degranululation

S AAElgct. ¢, quercetin® PCAE YAk Hog v ¥ o] gt}

100 1

40 4

20

1 3 10 30 5 1 3 10 30 50
Ketotifen Quercetin

Concentration (uM)
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Az-8% WUT 9 3289 234 4Y

A2-8-1% W7 d FE2E9 Az
e F2E2 dol 7lel o= Azsiycth

Az-8-28 434 ¥Y
R 22800 etel 2955 (500 ne/ke)E A HeEsto]
2o ¥ A2
A3jol WE BRAY Mk AAkE, BEYe, 72 P FA 2% S
s,

uh$-2 (ICR, female, 7 ujej/Z)of dhFof ¥hH 5t Z+

A2-8-2a% BFAY A3}
AY A3 AR Fol sk ulasidon T 22 ERAY Aole
wASA gfslet.

7. UFY FES0 SFAA X Y

2 2y 224 (9)
(ng/Xg) AlE N AlgE
AEZ 500 22.7 * 0.05 26.2 = 0.51
23 (34 22.4 £ 0,95 28.0 + 0.85
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A 2-8-2> ¥ 78 379 FA
F8 %719 FA Azl Qlojq AHZ} tiRT (B4 T B7FAY
W3he WU ol

s WY FES0 F2 7Y FAA olx= Y

= 2% (sg/ml) $INSFA/EFA (x)
AEF 500 u] 3 0.29 + 0.03
s 5.1 + 0.16
22 (B4 H] 3} 0.26 = 0,02
43 4.87 + 0.12

H2-8-2c¥ AAHE, BFYH, 244
B AEE- Y AUANE F AA W oSBT, ANHEY Fol ¥
30d B3t AEAA F8 A7I%E oiRt ol o] "2 FAUHA| Ut

c}.

ol e] ARAZRE UUFUY F2E9 A HAYL I8 3=
2 dh}Red 3252 A HECR YR FAHE REES AsolA
A et ute} o] ¥ =7 a7} dFEE vt AjY GAY dd=7]4
A% A2 o] &Y 4 olrth

4718 Ag Aol ekt upet o] AALHAA WUF 49 £5&
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23} £38 200 ng/kg (B750)2] FolBoly 487 5F 457 Loty
SIS o 9%, HEH oirjNESel B WP T3 F7HE 75-80% st
o). Rat®] %7 u|ZHHEZRRE histavine RPN WHELL 2229
odd $Y 3, 42223 +304T Qoo Yoo YAHAEY 1 ng/al
o 5ol histanine #215 o 0% AASHALL. 43 HES o8Y §3-
SR histanine F2E B A pe/mle] W BEOINE AUS Y
Astalnh, E A4 Aol T £2228 AN 33 dAY B3

2 3gs gl

¥4y FHIAFT
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specific inhibitor of reagenic antibody-antigen mechanisms. Nature 216:
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A3z o gdd=274 ey =29

H1d 47 AL 52

2 AR s R oY 325 Fol URE ¥ A2/ E2Y 2
g 9 P2 3L BEEL ek AEANY FEERFEH SPYAYRA
£ ARE 3t I FEAYES FHLeAshe A7 e dYeE ¥
A& testshe WY & AGAAA systeno] duht AFH FFo] JHsrtsl
o @8 gokz ¥ £ ek FYY ¥ 2] ZAE HoFE WUF
¢ 22E2HY fANE & ¥ A=Y EHS st A ratd
£7} v ZELE histanine 2| & Aot THE AE2 AT
Activity-guided fractionation}Ho Z3dlo] vl ¢ 250 ¥HH
RRES BAY A3} AL A2 ARRY UUF dY & 289 ¥ ¢H
E71&3}of vlste] of 100¥] B HUY HAHE HoAF= Y 42 £HE
doch & o] BY HE Y2 FANLS HF FAsAen MY
o 23 Zel 3 A o 23U 438 FY AR I H¥L2E
T+ 3Tl

A2 A9 8y
AL RofFE AR & eAEL AREL st 3 Hol YRE
Ut BHEASYE Helshy] Asleine ¥ d7dol 39 Aol Yol
53]

(Bioassay-directed fractionation)o] 7}% dz] A[2E

Z, 94 ZAAE randondtA F7HA] B2 1 o] £ (fraction)2E L}
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5 472 Yol tiste] FegS AN Fed HUS 2AslA
ZRslo ofe| 2ol ol T oA WAINLAE HAUT) o] ZEo] YE}
¢ 2YS il #4Y £Yog At the F oluf 2ol FHE st
th 22 Wios delgs FYsle 2l 4 AIAE HAFEe 29
& YAYLE selectiondle] Urks WAjoleta &4 glth. ol8} g2 2%
& Ak ESHA HE opu SR o =eds A" 3F
A Fol 771 o]de] NE ThE BN EY FRole Hrp S
¥ 2t¢ (fractionation)o] &Y < Atk E, AN/} RAFE activity
o] %3} total activity)o] fractionationo] ZZWHel uwle} sy £
(fraction) 22 HFH o Yeljojat Ut we] 3428 Felo] =¥ +
A Hch webA fractionationo] WY winjch 2t FY ofejaxnE 3
Ao v2Y 4 YEF specific activity 52| parameterE u2] M A3}
of HAEel Zzte] FYog FaEs ¢S FH3A mhefstool Pt
Z ofchA 8] fractionationo] Z3H wjujr} shte] E£# O 7 total activity
o] Fate] dojuA] ek specific activityZl A4HeR F7Hds UEH
3H= AU fractionationt& TAsh= do] & Yo B3E sk

7H¢ 2% 8ozt ¥ 4
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A3d A9 33

A1% UF 4 S32E 3o $RY PUd=sY B £

) T de 525 S ¥ ¥od=rd 248 Eestant A
Fgodger gz oA Y PiE 2Asigch
A &hs vt E(mast cell ) 2HE histamine F2|E5 AsA7]E= EHE AR
23t yodErlanE PR FH3He in vitro assayPHS HYs
2 (A AR Ez) o] wWiE  #&sld WUFNaFEE

Bioassay-guided fractionation WH o Z w03 H3Y3lo 4> EYE

A

rat?] H7ito] &

filo

e

off &3l Halrh (® 1 ¥2).

b) 7hgel U & AF iR dE AYsty J50M dFA o]y w3t
=3 b d 1 kgd 2 30 Lo] Y3 A% Fol oAsiAct. ke
A e 28 Y AT Foli o4ttt oS BF Eol rotary
evaporatorol] | s&3le] ool ¢ 2 L 7} HALS uf FAAZRIA
300gs] 2uat EF2E (vater extract)E @gch o] WUF o8 2528
20g& EF4 1 Lol &3§A]#A C-18 (octadecyl silica gel) column (B 2.5 x
30 cm) of loading®}: HO 1 L, 205 MeOH 1 L W MeOH I L & ¢3}3og &
ZA1A Fr.l (13.9 g), Fr.2 (4.0 g) ¥ Fr.3 (1.3 g)& 22 2 3}Ach
Crude material W Fr.1 - Fr.39 3tada27|F S histanine Fe|gAAEH
(Hexosaminidase release inhibition)2& 2}zl H7lsledE A3} crude
material®] EDy value {hexosaminidase 72]& 50% A3l £ X)= o 500
we/ml Qo] vbeted Fr.1 & EDs valueZt &F 2000ug/ml ojA, Fr.2 & < 300

sg/nl 02 et vk Fr 3 2 EDs valueZ} 100ug/ml o] 5He) 21 B34
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th wetdq bRy S8 Sk YLHEIEES Fr.l Sols AY
2842 oh e chE Fr.2 2 Fr.308 olysidon tjiE Fr 3|
ke xglo] 9l2-S ok gldith

Fr.3 0.9gS tir] 200m1 H00] HEIA|ZN 3 C-18 {octadecyl silica gel)
column {@ 2.0 x 20 cm)ofl loadingd}il 30% MeOHE 200ml % elutiond}d
Fr.31 (0.2g), Fr.32 (0.18g), Fr.33 (0.1g) % Fr.34 (0.14g)E& =ZA3ln
MeOH 200mlZ washingdted Fr.35 (0.36g)& ZA|stHch ©|& fractiong
2 W OZ histamine FE|ANENE ZA st A3} EDyp value: Fr.312
%F 20004g/ml ©|4, Fr.32¢} Fr.332 22} 1000/nl ©]4, Fr.34= 500u
/ml oJAb 12]3 Fr.35= 100ug/ml o)t Ueh} sidgErdyEle
Fr.352 o3 A ¢4 otk ol# o] C-18 reverse phase column
chromatographyE 23t fractionation® @ ¢ojxl ztzhe] E¥(fraction)ol
thste] EE testdta 23 M Y YL Uehle S ] 18
reverse phase column chromatography® 53 s} whale 3hH o] uhE s}y
EDso valueZ} 20ug/ml ©] 35} Fr 354 {active fraction) 40mgl 3Z2¥B Y4

pite g



Table I. Isolation scheme of active components

from Castanea moilissima extract.

crude material

C-18 reverse phase
column chromatography

H0 20% MeOH| MeOH
Fr.l Fr2
Fr.3
Fr.31 Fr.32 Fr.33 Fr.34 Fr.35
Fr.351] |[Fr.352 | |Fr.353 Fr.354 Fr.355 Fr.356| |Fr.357 Fr.358

|

Active fraction
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% crude material 200gS A& 22N ZUsA Aelslo active fraction
300mgS ¥R en] o active fractiond B5 38t} C-18 reverse phase
colunn chromatographyE® %3} fractionation2 $apMEsln AL
moniterationd}| EDsy value?} 4 ug/ml ©]&}el active component 100mg& ¢
Arh. ol & MeOHZ AL wHE3le] nY 9 45mgd B2 o] Y

£2 physicochemical data W spectral data: o}zje} Ut}

23 #BPREY 3
mp 310~313C:
IR, v XB(cn) 3380 (OH), 1670 (a, B-unsaturated C=0), 1610, 1510

{aromatic C=C}, 1240 (aromatic C-0).

W, A ¥OHnp (log £) : 259 (4.30), 270 (sh, 4.16), 305 (sh, 3.91),

372 (4.34); A SBMan (log g) : 248 (4.26), 323 (4.17); A NeOd
nn{log &) : 269(sh, 4.23), 270(4.24), 323 (4.01), 388 (4.28):

A NeOAcHHBB  \nilog ¢) : 262(4.34), 334(sh, 4.24), 394(4.40):

A ABim(log £) : 272(4.35), 351(sh, 3.68), 460(4.51); A -CB+HCI
nn{log &) : 270 (4.36), 301 (sh, 3.86), 354 (4.01), 428 (4.38).

MS, w/z (rel, int.) 302 [M]" (93.0), 301 [M-H]" (31.1), 274 [M-CO]
(10.7), 273 [M-HCO]' (16.0), 245 [M-(CO+HCO)]" (27.5), 153 [A+H]" (59.0),
142 [M-HL0]™ (22.1), 137 [B]" (59.0), 128 [M-(CH0+00}]"" (44.7), 109

[B-00]" (21.7).
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SR o] E2SEENE 2FE3 godaErjy HEAL e 2
2 o33}y =G E Z3 AES 2 A3} flavonoidA o] £ quercetin
(MW, Cigtie0r) 22 Y 5 gl (27)

OH 0
OH
OH
HO O
OH
Quercetin

3t 7+E HIAEE Er)E querceting A7) EINE RASIAE
Az £ UYEo] o 74 AYuodelof A BUY Y2 aE HAF
3 ASE AU 4 ddon Ao YR 98 EF2E0] RoF:
ZE Yo erizt= otz W gle] 82280 Zx( 0.01%) 3}
£ flavonoid 484l quercetino] 7]Qlst= Zoe 233l gt ol
23g udstast £ 4382 YR g9 B335 Exsh=quercetin
olglo] Aol de| ZAst: s} flavonoid5-S wEwE £4ste ot
271 Z L quercetin} ] LA st ct
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3% Quercetin T 5o| mast cell degranulationof ujx]i= of 8

B R R R Rs Rs Rs Rs W32 1Ce0
( uM)
flavone -4 -H -H -H -H -H -H -H Q7 >100
3-hydroxyflavone -0H -H -H -H -H -H -H -H >100
6-hydroxyflavone -H -H -O0H -H -H -H -H -H 28
7-hydroxyflavone -H -H -H -OH -H -H -H -H 21
chrysin -H -OH -H -OH -H -H -H -H Q1 D100
baicalein -H -OH -OH -OH -H -H -H -H a6 17
apigenin -H O -H -0H -H -H -OH -H 2.4
luteolin -H -O0H -H -OH -H -OH -OH -H 2.1
diosmetin -H -0 -H -OH -H -OH -0CH: -H QI3 Q.0
fisetin O -H -H -OH -H -OH -OH -4 Q@8 3
galangin -0 -0H -H -OH -H -H -H -H 05 40
kaespferol -O0H -OH -H -OH -H -H -OH -H 5
quercetin -0 -OH -H -OH -H -OH -OH -H =3.2
myricetin -O0H -OH -H -OH -H -OH -OH -0H Q9 6.7
worin -0H -OH -H -OH -OH -H -OH -H =50
dioswin -H -0H -H -0S -OH -H -OCHs -H 04 >100
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OH
OH
4| 31 ICso (M)
(% )-catechin (2RS, 3SR) Q2 >100
(+)-catechin (2R, 3S) Q3 >100
(—)-epicatechin (2R, 3R) Q10 >100

OH
H w
OH

Naringenin - ICS0 (1 M) >100

[4, S, 7-trihydroxyflavanone]

HON, : :0 :
OH

Baichanin A - IC50 (u M) >100
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A4z WUTe dule] 473 22828y sddesEae) ¥

A vigh Po] 2AFES 2 72 Y L2 8E B

FE HUR @ 2229 SI4Y 3 Yudzoly 2A RedPE
sqsidnh £ d78 $usks B PR vhiRY 9raEe 28

YU Aol £24d F2Ex 94 o= YdAAEAE Uehl A
5 o + ek (HUFe duly £7AL2 ool T A3t A
HrpE 28 7R7E dgA RSl dAEAe 28 HaAle 4.
weta ol AYER FH 8T YUY UL dS4 Ak ol o]
Al FIAE 5 o A& e oe ZHAdE dojela ¥
RAth= HA ol & @F”HAME PR duje] £ FE2E2H
Fatel2d 2L 2eElshe d7-8 FUsleirth. F YURaAFEEY 7
ot 22 WYoR BEREEYWYA Foto I KRS FHsAeU
TYo| AR = B F YT duje] 4732 F28Y BYLYeE %
EIL 100% MeOHE Y © 2 HE| o}F n|32 quercetino] EAYLS ¢ 4 glale
o 39 FRT WPYEY A= AY 4 YTl (Table 11).
E, T doisad F2E8 ¥ dhEriake Y 4 FEE
o 37l vlste] o 10024 19 Rsigen Urd FEEETEH HF
Bold ¥4 E querceting] o] Hbre duj4hd F2ESFEH o
A quercetin®] ¥t3re] of 100uof HPHE Zt3le] & of i dri
24 F230] HAE nn|¥ ¥ dH27153} A 2 &of njFez Ezjs}

= quercetinol] 7]¢ist=A o2 2E AEAZ 4 9lddr]

a

_‘l‘.-b it

(0]
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Table II. Fractionation scheme of the water extract of the nutpeel

crude material

C-18 reverse phase
column chromatography

Hz0 20% MeOH | MeOH

Fr.l Fr.2 Fr.3

l

active fraction

% of Inhibition

orEl
= TE
K 22 | E2ox
10 uM 74.2 2.0
Quercetin
30 uM 82.2 1.3
10 wg/ml 34.4 0.1
crude material
30 xg/ml 32.2 1.6
10 ug/ml 21.0 1.1
H:0
30 wug/ml 20. 4 1.2
10 ug/ml 30.6 4,2
20 % MeOH
30 ug/mi 29.9 0.7
10 xg/ml 35.5 4.8
100 % MeOH
30 ug/ml 49.7 2.0
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2% Y2 aAE BT hUF dFEERYH REEE 5 ¥
dd27d 49 £
histamine R2|E& A3 = ZI}E AER2FH activity-guided
fractionation¥gell Edtof WP o FEEo] /Y FEHLE AW
Az AZ AE2 AR YR 99 E5289 ¥ L2718t vl
oF 1000] = YUY IS RojF= THYYE THE Aok = o] ¥4
JETYo2RE RENELS HF BAsHolen YUEY AF 2] Y
43 9 23 278 Y AR I Y22 E Aysialch. HEA
FZ2E2VY SRLNEEE AER 3o I FAYES FH Ltk AT
o s AHoR eUALE testdte WU F AALY systeno] dopd
Ad 230l 7hsrished €3 ok ¥ 4 otk ¥z 2A7o] A
U3t ole GEAZPES oY aFxAE Y A UFAAFI glof ¢
2 33 AEE oAalstdd FEYEEUATE B} wE A o] FHY

+ oladch

il

Alzsldct, & ratd] EF} ey xR

oy
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2 Yo AHH Wb ((Castanea crenata S. et 1) 4 HLE B4
Zus A oot AAEes YU A/ 54
steo] 4 14 o X GE 5 PRy YR S A dAFE AA
st B o A4 Az o}838gict.
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Castanea crenata

leaves 30kg

Steaming

0.2 kgfom'
99T, 30sec

Air-cooling

Drying

50~60°C
10hr

Chopping

size 2mm

Crude Tea

10kg

Packaging

Tea bag,
Aluminium
pack

Non-fermented
Steaming Tea

Fig.

I.

Castanea crenala

leaves 30kg

1st. Fermentation

ghr, . RT

Rolling

40~50 times
per min, 20min

2nd. Fermentation

12hr, RT

Drying

90T, 4hr

Chopping

size 2mm

Crude Tea

11kg

Packing

Tea bag,
Aluminium pack

Semi-Fermented
Rolling Tea

Flow diagram of non-fermented steaming tea(left)

and semi-fermented rolling tea(right) processing with
Castanea crenata leaf




Az Hux FI4ERT LS 444 ARE st 2 g/100

g 100C d4FM 22085% 23

filter{Milipore Co, U.S.A)E <jz}3t

Nebulizer(USN)& Alg3le ZejAun}o
Coupled Plasma-Atomic Emission Spectroscopy {Jovin Yvon 138

Ultrace, France)®@ A a3l onj24) ICP-AESS] M 2AL Table 1, 2

o} g}

Table 1. Operating conditions of ICP

t}-& 0.45 m omembrane

2 A&3 g Ultrasonic

A ZIE  Inductively

Instrument

Jobin Yvon
Model 138 Plus

Sequential Monochromator(Grating)
Power

RF Generator

Plasma gas flow(P1)

Sheath gas flow(G1)

Measure Mode

2,400 grooves/mm
1, O00W

40, 68MH;

12 £ /min

0.3 £ /min

4 Mode(3 Point)

Table 2. Operating conditions of Ultrasonic Nebulizer

Instrument Model U-5000AT"
RF Source 1.35 MH,, 35W
Sample Uptake Rate 2.5 md/min
Carrier Gas Flow 0.7 £ /min
Desolvation Heating Temperature 140°C
Desolvation Cooling Temperature 5C
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IO al c}

AL FE2 4G 2 g2 d5FoIN WEFE FEY S F2E

£ 0.45 im membrane filter{Milipore Co, U.S.A)2 A3t ¥ gi& Y

AL APS NHZ Y S o] &3] HPLCE EAslgon, 2422 Table 3

3} grh

Table 3. Conditions of HPLC for analysis of free sugar

Instrument Hewlett Packard Associate
Column APS NH,, 300X4 mm(Hewlett Packard)
Eluent Acetonitrile - Water (83 : 17, V/V)
Flow rate 1.5 mé/min
Column temperature 40°C
Detector RI

"lElgl C

MU olatel wlebn) c8] 42 AEFAY HPLCY o E4 W25)
of E3to] AAstdct. FAAtet FEAS] B9 Mg 247 1 g& BHI I
28} & 5% peta-phosphoric acid 100 & 7}3te] magnetic stirrerofA @
£ 7h1A 43 1085 ¢ F2UCRS Aaste] g Hadelade 7l

5% meta-phosphoric acid® 100 m¢E A-R3lgcl ALY A RE 1,380xgo]

A 1587 A8 e o AAYE 0.25 im filter(Milipore Co, U.S.A)E

Aztsto HPLC $4U& ARE stden, F42AL Table 48 Zich
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Table 4. Condition of HPLC for analysis of vitamin C

Instrument Waters Associate Model 441
Detector Waters 441 UV Detector
Wave length 254 m
Column Radial-Pak NH; column
Eluent 0.05M KH.PO, - CHCN (6 : 4, V/V)
Flow rate 1.0 mé/min

Tannin

FAA U tanninU 2 ALY 4 AUU14,21)0 F3ld AT
ek Aztef 21 g 80T FEAYA 02T FE TS F2Y 5 ot
25 mf volumetric flaskell #}8}3 ferrous tartrate solution (FeS04 - 7H20
100 g + Rochelle salt 500 g/ distilled water 100 mf) 5 mZ 7}3}3 1/15
M phosphate buffer solution{pH 7.5)22 L% 5| spectrophotoneter®
540 molN FREE &A%t HEE ethyl gallated] EEFOE 2AYH

standard curveo] 23| tamnin¥FE theAo] 43f Absiarct

Tannin (%) =G X 1.5 X 100/W

G : A B8 ZyTo] tf3l ethyl gallated}

¥ ARe e
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o}u] - Ak

4 otnliate FAAte} Rl 42 1 g€ ampouleo] Y3 6 N HCI 15
wE 7H5to] 10Tl A 24212 7HeE8iAlA 22 A4S ddResta, BT
g 50CoA &t dabzt 5 $dd FUNY F FAUUEF 82
£A(pH 2.2)& AHg3te] 5 w2 FLY thd 0.22 im megbrane filter®
o 3}5to] Table 59 & EHz2AT o)A ofnjcat AFEHIIZ &4
3ol T}26).

felotu)ieate] B4 ztzte] Algof EtOHE 7l5te] homogenizer® mjy
3 & )] gl wel AEE Asted A2 10ntE sulfosalicylic
acid 25mg& 7Iste] 4TolA 4A1Zt F WAY F 50,000 rpoo] A 05
A Ee st A EE AAS L, 4EYE 0.22im oembrane filter2 of

243k thg FAolnliatz BU3 2A(Table 5)22 E43tart.

Table 5. Condition of amino acid analyzer for analysis

of amino acid

Instrument LKB 4150, alpha autoanalyzer

Column Ultrapac II cation exchange resin

pH 3.20 - pH 4.25 - pH 10.0,

Buffer solution . .
0.2 M sodium citrate

Flow rate Buffer 35 mé/hr, ninhydrin 25 mé/hr

Colunn temperature 50~80°C

_58_



| at 24

AOAC i22)o wiet FAAtet At 42 10 g& soxhletF27]5 o| &
Bld ethyl ether® 16X H5¢t £33 thS evaporatorZ ethyl ether& A
At AE @tk olF 100 mgd] AWS 250 m¢ HA ZefrAe] oo
0.5 N NaOH 4 mfE 7}3}al 80°C water batholA 2087 A¥A|ALt 2 o}
BF3/Me(H 5 m¢-E A A3 715l FEN3Z F np-heptane 5 mtE Yo 53}
3L nheptaned-g 33l T Na2S042 ¥4-¥t thd o8l 6C Y& Al

=22 spolen At fRENY SAH2AL Table 63} rh

Table 6. Condition of GC for analysis of fatty acid

Instrument VARIAN, STAR 3400 CX

STABLE WAX Capillary column
(30m % 0.25 mmn)

Detector Flame Ionization Detector

100C (2min) - 20C/min - 180C (Smin) -
10C/min - 230 (14min)

Column

Column temperature

Injector temperature 230C
Detector temperature 240°C
Carrier gas N2

Flow rate 20 m¢/min
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A3d A7 A4

A1 Azd T gdxe] 54

Hape] th2 e Azpgd SuzAe) uhdaAte] A2Y S g8l o
U Ade 22 FAake e A2k 2™ AR 4 A3
F 202 FEAA ZAYEE AR AR AP Ag fAstda, i
U 8 5 At XUE 7R glen, Y 30 keollM Az2™ A=
10 kgol gt frdabks NhgEA SR8 AzFZFA HA2ITHS AAso 14
UYBA F FEs] g8 o3 HpARE do FAo &Y &2
= BolsAl & thy 24 MR 3L 1AM E oA bty §
A P 55N %E UEF IFE dAsc mepy fdAe &
anbgol UREo] FAAjo] vl3) 2 AL H YA S Uehidch 44
0 kel d A2" FE2ke & 11 I ELrh

A2y T AR e

oJulM Y W BN

Fig. 1o] AA Wges Azd FAAY R34 % o|5 A8 252
=9 YNEE2 Table 7ol Ueht glony, Aaphio] whE dubd Lo Aol
€ gt ez Jehdth =3 wUR dae] 25289 2, 32, 2¢
B UFL =Apet vxA +EL YrElHirh9, 28).

B8 Ee 2282 ICPE o| &3] In, Cu, Fe, Mn, Mg, Ca, Na, K59
BES MY 23 Table 8o AAJE uelto] FAA} FYA 22} Ca 40
mg%, Na 40mgs, K, 780~1,000mg%, Mg 95~120mgx 458 UEepfon], 53]

ol ¥l F71424 #Fol wA Hetulch
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Table 7. The Proximate composition of Castanea crenata
leaf tea (g/100g)

Iten NFS-tea'’  SFR-tea®’ ex:‘;;gzzéaof va;;rsgzg:ts
Moisture 5.2+£0.17 6.4%0.1 99.6+0.05 99.6+0.05
Crude ash 8.6%+0.2 8.1+0.2 <0.1 < 0.1
Crude protein 12.1+x0.2 11.9*0.2 < 0.1 0.1
Crude lipid 3.7%0.% 3.2%0.2 - -

Crude fiber 10.2+0.5 9.8%0.2 - -
Reducing sugar €0.02 <0.02 - -

1 )NFS-tea : non-fermented steaming tea
2)SFR-tea : semi-fermented rolling tea

3)Values are meantstandard deviation {n=3)

Table 8. The contents of minerals in Castanea crenata leaf

tea {mg%)

Tea Zn Cu Fe Mn Mg Ca Na K

NFS-tea*’ 2.09 0.17 0.40 41.70 95.48 41.29 43.01 789.89

SFR-tea™ 1,91 0.21 0.45 44.30 120.98 48.29 44,51 1089.89

1)content standard deviation are x0.05 (n=2)
2)INFS-tea : non-fermented steaming tea

3)SFR-tea : semi-fermented rolling tea
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S, el ¢, ehd

freld, wd, ulEld) co) 3k Table 9o AAjsiadct Rejge ¢
A AL APS NH2 columng o] &3] HPLCEZ H43F Az}, FAxN= glucose
0.99 mg%, sucrose 3.72 mgxE ¥F3t2 A2, FYAR= glucose 2,62 mg%,
fructose 1,90 mgx & ¥Rl ddch HFdatoA sucrose’} ZHEE 3]
ot AL fdal AzZAS Y= o wANHA sucrose’} glucosed}
fructose2 F3lEo] 7] Ao FzHch B tannindE 1.5%~
1.8% 508 %a7e] 12~18x8ct Y4 yhe $ero|gi119,28), wlERl C
T HPLCE o] &3] ¥& EEE} vizsiy &3 Azt FAA oA 1.24
xS URSEal dden, fdxleld:s HRAFS AH Rog Y
Z25A] oglrh

Table 9. The contents of free sugars, tannin, vitaein

C in Castanea crenata leaf tea (mg%)

Item non-fermented semi-fermented
Steaming tea rolling tea
Glucose 0.99 2.62
Sucrose 3.72 ND
Fructose ND 1.90
Tannin 1800 1500
Vitamin C 1.24 ND

ND : Not Detected
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ojnja- 4k, xjukab

FH At AR otoliit W A 28-S Table 10, 110 #)A]3h up
ojho] ofuliAkE Glu, Leu, Ser, Val 5 1539 Fotuj4l, 1154 fel
ojn|x-Ate] #el ¥elon, W4 olujicity Atetar $RElo] aldlch Wi}
o} A|ubabe B Az} X3A|utabe 8 myristic, palmitic, stearic, behenic
acid®} EX YRS Z oleic, lincleic, linolenic acid®] &zj7} ¥relg
drt.

Table 10. Amino acid compositions of Castanea crenata

leaf tea (mg%)

Bound amino acid Free amino acid
Amino acid non-fermented semi-fermented non-fersented semi-fermented
steamsed tea rolling tea steamed tea rolling tea
Aspartic acid 302.748 555.490 3.303 4.548
Threonine 287,163 504.042 1.863 2.042
Serine 357.328 650,513 1.282 1.594
Glutamic acid 430.984 667.241 ND ND
Proline 159,264 200.010 3.964 5.308
Glycine 308.241 630.966 ND ND
Alanine 226,276 450.881 1.430 1.597
Cystine ND ND ND ND
4.725
Valine 351.229 680 142 14,144
Methionine ND ND ND ND
Isoleucine 271,357 405.855 7.601 9,376
Leucine 417.015 625.417 3.637 5.821
Tyrosine 206, 740 181,787 ND ND
Phenylalanine 272.798 329.848 ND ND
Histidine 254,058 586.486 6.423 12.335
Lysine 284,238 530.581 0.797 0.750
Arginine 262,251 508,676 11.335 12,690
Total 4471696 7511.941 46,360 70.205

ND ' not detected
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Table 11. Fatty acid composition of Castanea crenata

leaf tea
area x
Fatty acid
non-fermented semi-fermented
steamed tea rolling tea
Butyric acid (C4:0) - -
Caproic acid (C6:0) - -
Caprylic acid (C8:0) - -
Capric acid {C10:0) - -
Undecanoic acid (C11:0) - -
Lauric acid (C12:0) - -
Tridecanoic acid (C13:0) - -
Myristic acid (C14:0) 2.0 1.6
Myristoleic acid (C14:1) - -
Pentadecanoic acid (C15:0) - -
Palmitic acid (C16:0) 8.6 6.7
Palmitoleic acid (C16:1) - -
Heptadecanoic acid (C17:0) - -
Stearic acid (C18:0) 6.6 6.6
Oleic acid (Ci8:1) 21.4 31.9
Linoleic acid (C18:2) 38.1 42.8
Linolenic acid (C18:3) 8.8 3.0
Arachidic acid (C20:0) - -
Behenic acid (C22:0) 4.5 13.4
} Sturatedfatty acm 317 223
Unsaturated fatty acid 68.3 77.7

- . Not Detected
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A 4-2 3 PUHREARY 7154
A4-2-1% Fdg=E7] 53
A1d A7 AL 5X

AERAY UZe o AIES o &Y Yud=s] 22 Y Al
d77h AP e, TH 52 Fo4 PAE o83l de27]
HHgol ojx = G¥S HEY A A, A, ujz, ¥F Y oF FolA
Fodole dARE B3 Pt glrh6, 17).
ojof £ drodE WUHT do] FEAEEL HELE ¥8Y £ U ¥
o' Az FAAet FUA 242t B339 YoddEr AAE AB
o 716 Zel iyt S Alxsielch

0L,
nT
it

A2d A3 ¥y
AY g2 A9 32

gudzr] A3E ARSIAL R A 328 FAAL 9
AS 242 10 nesh EaA3to] 2 63 100 nle] FFHAE 0¥ Y432 F
Wzslenh 222 th 1,400 gold 087 YALAY F RAS
ARzl AYARE AHgstact.

A2y o=y Tz A¥
sy 2y el AL Chois 39)Y enzyme assaydS o] &3}o]
RBL-2H3 M Z22E -32|¥H hexosaminidased] oA H}E F3) o7

225 FAstgrt (A 14542 2)

_65_



A3d a7 43

AHEAY ddder] 535 FHIAY PHoR Ve Ig ERYH
23" vy Zo A [el" s|AEpulY g FFFATE Tt o] WYL
HRt Eof A B AEI] HEIL vhe W E B3R o{dUAE AHo} ¥
7l Zol & HAaE UehizIZh gt ety A2 FAugol a1 o
Z+= hexosaminidase assay’} de} ©o]8% 3 glt}. Hexosaminidase: &2 ¥
EZ cellUo] EY Fohz} t}E 3} nirlA o] ¥ A3iEo] H&¥
o 37 vj2EEE hexosaminidase¥d FHS o 3o NEE oY +
olon], 3t o] HAL o2 WYY HAHEL A G0N olsiA
53" o] dEol Rel¥ sl2EY o4& sk WS Y £ o
+ assay'P'P o2 o] &Y 4 Arh. webd jhtF aaty yadEr] Azbe
RBL-2H3 A|ER2HE] hexosaminidase®] %& FTE Al MYsigdon,
A2AY Jl54e WY B0 82288 AN 242 552 Yl
hexosaminidase®] W& A3 F}S vlastdct. 2 ZA3} 2 dose-responseo]
A oy de dARYE Jehlen, Table 120 vyehyt vig} Zro] A4
2271 A2 = 300 w/mee] FEofAM FHAN= chRTof A 50. 4%
ANEAE Yehion, SUAL 35.4xe] ANLIE Uthho] AT s
d27 27} AL ¥Usidet
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Table 12. Inhibition effects of water extracts from Castanea

crenata leaf tea on hexosaminidase release from
RBL-2H3 cells

Sampl Dose Absorbance Inhibition
a e

e (1g/ng)  (405m) (%)
Total? 0.949 * 0.045Y

Control 0.356 * 0.010

Non-fermented
. 300 0.180 = 0.020 50.42 * 520
Steaming tea

Semi-fermented
emiTiermented 300 0.230 + 0.020 35.39 + 5.34
Rolling tea

Quercetin 300 0.060 £ 0,005 83.15 X 3.08

1) Inhibition(x) =

[(Control ABS — Sample ABS)/Control ABS] X 100

Spontaneously released hexosaminidase{not challenged with antigen)
was substracted from the control and (astanea crenata leaf tea
treated group.

2) Total represents the whole amount of hexosaminidase in the
cell.

3) Each of absorbance represents the mean £ S.E of 4 experiments.
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g ol o AFe] FAAINYG FMUYAE H AF HER

L AFRE At njBEY H&E AASAY AFe st
ol HEAMES UNE HUY UPFLE I ALY A7 A7
T AdEd EAdte ¥nAEUY ELE o8 78 ¥
ZAE Ndsteis A7 HENESA EAste FujFE¥Y o
¢ A7t wol AN ok, TH, ZF CFAZ A oY
Yo ERY EAY EA7t Rag3 den1s), 53 Site4 &

SR Y2 AALE A T} AA Y o] Bejdes 2

o

3, ¥AFE} F AF BAVEE Ze Y EAU dSY K=
Fo 4 o83 AZY TUFAFAAN B3 HI 9of40-43) £ A+
ANE WU g ey @MY dBe2 uE ¥ TAE

A=A
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H2A AY Uy
Ay A=

YulRE B AEE AT WHF dA ARE Fig. 1, 200 AAR v}
o} o] A 23 ZAA A 22t 100 g2 2,000m08] 100T 42 HBFS
Z3te] YA F oY tE FHBRINE o8t AZRYUH MYAER
stk |

A28 Agey
(1) N 2

2% 228 SHAAZES 24 g3} $93 228 SAAZE %6 g2 2
2 nHexane, EtOAc, MeOHE Al F23l9 2z} &ul #2528 Ak & F
Az of A Ztzte] AzZof 10w1%Y n-Hexaned 71eto] magnetic
stirreroll ] @& 7F3HA] U 1A FE31oq A3t P AALE 10903
o] EtOAcolN thi] FU3 wHozg 1A% F2319 20, Etlic £&F €2
ZAE thA] 5 Wy o' MetHE F33}o] Ztzte] 2EES dglon, o
2288 cooling aspirator(EYELA COOL ACE CA-111)7} #X® vacuun
evaporator (EYELA TYPE N-N)E AMgslel 53 5 7t2te] guf 2288 @

olct.
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(2) Bl Bs B3AY
@ AH8 |38

welzl #2859 Yo|BE Y ZAS A3 A n]dE2 Table 139
A B vieh o] Aide F2Y YJFY Streptococcus mutans, s
Yol AEY MI HES dUFY Staphylococcus aureusst ALyt
O Hof Zxjste HYMFY Staphylococcus epidermidis, 12 FEA} Al
o7 F2 chmalRel Hyjof Hodl= Bacillus subtilis, WG o] 7k3t 7}
BAE $HMFY Micrococcus luteus, SAEI} M 5o B 2@ X
9 Escherichia coli, WA AWML Salmonella typhigurium -2
To8 F2 YAAE Byjof Aod= Pseudomonas aeruginosa, HHA 3
SAELE ARE3 NBFY AAPY Vibrio wulnificus, BAH3E ML
2 RxRol =R WHyjFo=z LI A AR I
Lactobacillus plantarun W RAAWIAA  AFo32 ZAxe F wHFol
Leuconostoc mesentervides 52 ARE3lgict AR = wWFAEo] HAFh=
Saccharomyces cerevisiaeZ A1&8lg o Z Aol aflatoxin MAldoz o

8 A Aspergillus parasiticus§ AHEs} ).

@ gl

M8 7S Streptococcus mutanse= BHI(Brain Heart Infusion) ujx]
(Difco), Vibrio wlinificus= LB(Luria-Bertani) u8jA|(Difco), RAAMFZ
Lactobacilli MRS wjR}{Difco), 2 8}e] M|Z~Z Nutrient WJX](Difco)E A}
st 3, 559 ZAL= WuiA|(Difco), ZHold 7Z$+= Potato dextrose H}

Z|(Difco) & AHZ3}4 T}
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® A= B &3

Ztzte] AR E o] &3lq  MF F  Streptococcus  mutans,
Staphylococcus aureus, Staphylococcus epidermidis,  Escherichia coli,
Salmonella typhimurium, Pseudomonas aeruginosa 5-& 37ColA, Bacillus
subtilis, Micrococcus  luteus, Vibrio wulnificus, Lactobacillus
plantarum, Leuconostoc mesenteroides S 30CollA 24x|7t F¢t, ARE
30°CollA 2447 T2l BHolE 0THA 4822 ot 33 whEste] Hujo}
< B ¥ AZLFE ARl
Un| R BV AALS Zaika®] paper disc44)oR FFsIGrh WA
pour-plate methodd5)o] &3} 45C2 ZAX HFulz] 15 meof] Hujored 0.1
wE micro pipetted o|-&3te FHA 22 A A FYAY F A5l 9.0
co@l petri dishel Y3 Z¥ch oA7lo] Az dF HFPS Hsisle &
& AAY paper discE &3 § 0.85% AMELE HiAA AF F S
mutans, S, aureus, S. epidermidis, E coli, S. typhimurium, P.
aeruginosa 5-& 37ColA, B. subtilis, M luteus, V. wulnificus, L.
plantarun, L. mesenteroides 5-& 30°CollA 16412, A R+= 30CoHA 164
a2)3 FHol 30ToA 4842 wjetste] paper disc 912 clear zoned]

37)(m)E #3e B=F st
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Table 13. Microorganisas used for testing the
antimicrobial activities.

Gram positive bacteria
Streptococcus mutans ATCC 25175
Staphylococcus aureus ATCC 6538
Staphylococcus epidermidis ATCC 12228
Bacillus subtilis ATCC 6633

Micrococcus luteus ATCC 9341

Gram negative bacteria

Escherichia coli ATCC 10536
Salmonella typhipurium ATCC 19430
Pseudomonas aeruginosa ATCC 1628

Vibrio vulnificus CDC C7184

Lactic acid bacteria
Lactobacillus plapntarum KCTC 3104

Leuconostoc mensenteroides KCTC 3100

Yeasts

Saccharomyces cerevisiae IF0O 1850

Mold
Aspergillus parasiticus KCTC 6170

ATCC is the abbreviation of American Type Culture Collection,
KCTC is the abbreviation of Korean Collection for Type Culture,
IFO is the abbreviation of Institute for Fermentation, OSAKA,
e is the abbreviation of Central Disease Center.
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H3d A+ 33

FAA} FEAY d4-3E2E5S FHAUARY FYUL nHexane, EtOAc,
MeOH 2 ¢abrasiel YUY S RARE 23}, MeOHF 28] ¥4l 33
olrh. ol Z2te] 3} 0.2 g W 0.5 gof] Ak MeHF2EZ ¥Yuj4E ¥
3& 33 A3t Table 14, 150 Uehd upe} o] GranFHFE FolA S.
aureus 8t S. epidermidist TZFo|A Hr} 743 o] Yelzn, #
Juteus®} L. mesenteroides, B. subtiliso|NE HAo] dAFYoY,
Gram3 M d E. coli, S. typhimurium, P. aeruginosaol* |23 7}
3 "ol Uikttt 19 S mutansE HIRY WY FF 9 ARojME ¥
dol njgstd At FAaet fdxtY EF2E2 2 Y2 ¥ spectra
£ Uehiien), B 73 Holgrth. ojate] AE Rol whiP dxe= 4
o3t yFUY Hapyt olgol Hasdn, =3 sFRyde ¢ FERY
P 25 F2¥d0l deht ole ¥4 Aaprt walxy e Pyt
dolA Y UL AgHch geby 25 YUt E)7}E A o] ¥
o) BERY B4 Ee, FAE S AN 732t vy Y2Y
BE B3 WUF 3ol ze YuiAE T IS AUt 2

a2 7t Helet Atzdch
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%
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oY
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Table 14. Antimicrobial activities of methanol extracts from

water extracts of Non-fermented steaming tea

Clear zone (mm)

Microorganism Non—fermented Nonfermented p p¢
Steaming tea Steaming tea _

0.2geq” 05geq? 0.65m
Staphylococcus aureus ATCC 5638 12 15 12
Staphylococcus epidermidis ATCC 12228 - 15 12
Bacillus subtilis ATCC 6633 - 14 12
Micrococcus luteus ATCC 9341 12 16 12
Streptococcus mutans ATCC 25175 - - -
Lactobacillus plantarum KCTC 3104 12 14 12
Leuconostoc mesenteroides KCIC 3100 12 16 12
Escherichia coli ATCC 10536 12 15 13
Salmonella typhimurium ATCC 19430 12 16 12
Pseudomonas aeruginosa KCIC 1628 12 17 13
Vibrio vulnificus CDC C7184 - 12 12
Candida albicans ATCC 10231 12 17 13
Saccharonyces cerevisiae 1F0 1850 12 13 14

1) Extract of Castanea crenata leaf tea g. eq. /10 mm paper disc
2) Benzoic acid
- : No inhibition
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Table 15. Antimicrobial activities of methanol extracts from

water extracts of Semi-fermented rolling tea

Clear zone (mm)

Microorganism Semi-fermented Semi-fermented p ¢/
2sed o5geD 0.65m

Staphylococcus aureus ATCC 5638 13 16 13

Staphylococcus epidermidis ATCC 12228 11 15 12

Bacillus subtilis ATCC 6633 - 15 12

Micrococcus luteus ATCC 9341 12 17 13

Streptococcus mitans ATCC 25175 - - -

Lactobacillus plantarum XCTC 3104 12 14 12
Leuconostoc mesenteroides XCTC 3100 12 15 12
Escherichia coli ATCC 10536 12 16 13
Salmonella typhimurium ATCC 19430 12 16 12
Pseudomonas aeruginosa KCIC 1628 12 17 13
Vibrio vulnificus CDC C7184 - 12 12
Candida alhicans ATCC 10231 11 17 13
Saccharomyces cerevisiae IFO 1850 12 13 13

1) Extract of Castanea crenata leaf tea g eq. /10 mm paper disc
2) Benzoic acid
- ¢ No inhibition
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A28 43 3

A1y dda F2EY A2
Az2¢ ddAF FAAE AHANER stolen, FAA 2 gof 9
0C d4 50 w2 ¥ 2 525 $2Y g A}t 45 §7Z

Az3e LR g5 F2ER solrh

A2y AYEE 9 Al

AYEEL 170+3 g A5 Sprague-Davley Z2| male rat® 75l A
WA 1597 £ ALY BRol 334 F AATH AAPNolRoE
o] BATolE 1050) A YalolE MR Ln, YAl ol 0% A
waolg MAAA Agsiden, tzast il AR £ 242 vuiey
$2)5}0] metabolic cageol 4 1447 AHg 3tk olwl AHSE Aols) T4e
Table 163} Zt},

A3y AP
(1) A Bl % AAY 371 7=

old Eao] 3ujntyd TAE |2 YEAE 2APHE U H¥EE
old Au&Ae FIHE frEsiofol et AEFEANA AYEFHE F7H
A vk fEshs Piols Aol Ay, URulA ¥¥Y e s& B2
RIS ¥ HAZ sy T o PHEel AR AL gt ol &
FolA ASAHA AEHAE F2] Y3 AQFYLE unkE %Ez‘fl% ol
Aoz 130N E ZAWAE AT Wiel el AR
AAHD glom & UYA £ ogh Z2 WY AUFYY F/HE FE
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stk mebd 2 Myolde oid 34 93 55 AEE Aoy
@A BE 3% Aol S AYFE] HHANLF AY 333} oA 2y
o 3kE Zabstel Y 3G AL,

(2) Hex 3289 5o WY
d4 Fasoq FAA2Y FAA A2IUS IAPYA oo 242 0.1x9

0.5%5 F7lolo] 12A H2d dAFES APl FAstch

Table 16. Composition of basal diet

Ingredients Normal High Fat
(g/kg) (g/kg)

Casein 200 200
Corn starch 521 321
Sucrose 100 100
Corn oil 100 100
Lard 200
Cellulose 30 30
DL-methionine 2 , 2

Mineral mix:(AIN 76) 35 35
Vitamin mix (AIN 76) 10 10
Choline chloride 2 2

"""" Protein content 174 g/kg 174 g/kg

Metabolizable Energy content 4.12 Kcal/g 5.04 kcal/g
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(3) AAE 33 oA Fqel u[A:= Y 249 FHUE 2 Py

O 383k body veight gain) : 2 EH2Hfinal body weight)olA 22AZF
{initial body veight)& % 2k

@ dard P (energy intake) : AW/ B AN A4

Q@ A2 23 (body fat gain) : AL FEE A3l YA FHHY

¥ Soxhlet F&doll &8 A& F231 AAY FH2> AAY Pl

Hxo A A W Y

@ A3 23(body protein gain) @ AYUL FEL AR} YA

A FAY F Keldahl Yol ) $HAE Yot Ay FH2 AF

Ak w2l koA Hzxeo] Axhid ¥yJS W gL

® olldz] 4|3 energy expenditure) : Y HHToIAM AL FHo 9

3 oux] A (A4 23 x 9.22Kcal )3 A ZHof o3 oY

2 & A (YA 2Y X 5.42Keal)E HYH Y W L
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Mg AYAolol Y A=Y 371 =

AaAlolofl A A dRE =g Al APUFTS W% =HAY
AR Yol E AP o] 1442 HHAAS of AFPYATL W] ke
AR Y&Ago] 43 Frlstdon, o3t VAL oyx|4u Y i
A3t Rolgith, wety & dFolA AMH 1A A ol= AR 33 F
X 71ed AP Ao Yeidton, AEEY ujny AIE 2ASR=T

AHYsjcia A=A

=

A2y P 280 ANY 33 4 Ay IV vAE= Y

el 2258 30% aAYAolo] 242t 0.1%, 0.5% +E2Z Ao Fo
stgul oux e Sty MY 232 H3siA| gtens 2
2 oyA] 4|7t F71% Ao yetych webd g #2859 HuTyg
F3E ZANE Azt Table 170 AR uiet o] WA} F252 AW
& ZANIE A4S v ARt Aol dARE FTHIIE thY
34 A&F2 f3E 2ged FulEAE AdUA A7t S UF AR
w2718 fEsixle dolch ulE I {4t mjulyt Folr)= S|t of
£ 235 EUE pair-feedingy] &, AYPFEL FLLE2 W3 574
of we} 2ote]¥ #E o] FA ¥ thy WHoN VHZZ ARFA MolE A
2AstA 3, che UEIL2 472 Ho| AT LI Yeolutg HsEA
st} A 8-g oAsle] 3259 Yunkd TS Bl FHEA FHsh= ¥
Ho|v} 2wt B3] RAst &  triiodothyronine, growth horomone,

norepinephrine 59 ¥F =& FPste] ¥u|nkyd H3fe| Hrp YL A
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Table 17. Effects of high-fat diet (30% fat) on energy intake,
body fat gain, body protein gain and energy expenditure

Initial Final

Final Weight Energy Energy
Group ng)ggt Body Weight Gain Intake - gziiei:t Expenditure
(g) (g) (g714d) (Kcalsid4d) (g) (Kcals/144)

Hli;iat 172.1%£3.9 255, 7+16.8 83.6+14.9 851166 33,054 550+21

High-fat
diet
+ 169.01+8.0 257.6+13.4 838 6185 88*t61 33.0*4.3 591 +47

Extract
(0.1x)

High-fat
diet
+ 169.5+5.9 269.8+22.9 90.3+18.1 908+158 34.61+12.0 623*62

Extract
(0.5x)

% Value are means with their standard errors represented by vertical
bars for eight rats. Mean values for the normal and high-fat

groups were significantly different, p<0.05,
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Fig 1, 2014 A o Az2Y 2tzte] XS 2 A 2E& E447]
2 2 moj3te] 27]2 a3t APE AP S H3l A Az2E ZRAE o
23] 2t} tea bag U aluminiun Z A8t 4Co} 35ToA AAZ A AY
Ae2 AHgstech
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A2 49 4 2 53

2R 9 A 23S e AL A 242 1 g& 100C D43l
A 5% §¢ $2% the ¥ ¥ =3 o8 vjEZAo 2 A3l 108 F
e Bx)sto] AHAN 10 meS Mx}pA(Color difference meter, TC-3600, Tokyo
Denshoku Co., LTD)E Hunter's value L, a, bS Z3s9 lightness,
redness, yellownessE H]Z3tgdon, oluj AM3Y FZF WAt Mzl
L=90.2, a=1.3, b=3.2%13 FUZUA ¥LRH o2 12709 F¢ 4 L,
a, bytS ZAstAcsd). YUE d& A2 AR 27] Hunter's value:

Table 18¢] L}epjoic},

Table 18. Hunter’s value of Castanea crenata leaf tea

by Color difference meter

Hunter s value

Tea
L a b
Non-fermented steaming tea 70 4 01 15.5
-Tea bag
Non-fe?mgnted steaming tea 72.0 0.2 15.3
-Aluminium pack
Semi-fermented rolling tea 67.0 2.1 32.3
-Tea bag
Semi-fermented rolling tea 69 0 1.9 31.0

-Aluminium pack




33 ulepl C o 24

MR ddabel wEld Co] EA42 AEZHS HPLCO] o3t £ W]
Estol Astadchs-21). &, FAx FdAE 243l 242 ] g8 3R
3| A28t & Sx peta-phosphoric acid 100 m¢E 713} magnetic stirrerdi
A dg JhstAl R 1085 FEURE osie odE mAaZtAiIo
&7]31 5% pbeta-phosphoric acid® 100 mt2 AE3gct ALY ARE
1,380xgoll A 1587 Yy 5 #EAL 0.25 i filter2 o 24d}o

WPLC 318 A2 2 st on HPLC 24 AL Table 198} Zth

Table 19. Conditions of HPLC for analysis of vitamin C

Instrument Waters Associate Model 441
Detector Waters 441 UV Detector

Wave length 254 mm

Column Radial-Pak NH; column, Waters
Eluent 0.05M KH,PO, — CHsCN (6 : 4, V/V)
Flow rate 1.0 m¢/min

A48 gy mze A
wtolate] detd2y] &abe Fig 49 ¥dd27] e ARz &
a3t Choi 59 enzyme assay®§39)& o|€3}e] RBL-Z2H3 M X ZHE

hexosaminidase?] W& o =& ZAslo AAs}AL)
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AH3d A¥ 33

Ay A9 34

AzY 2t2te] WS tea bagd aluminiun packS 2 EAHHS e
st 4T WAZA I5C FRACE AF2RAS delstdA AAAE o
€3] Hunter®] L, a, b}E &3olo YLTHoz Ao UHE EHU 4
2} FAH A= Fig. 40 A2 vpe} o] tea bag W aluminiun packA]& BF
INYF B2 Lgtol 3713t B4z bgro] Zasiglon], 35CAHA A%
3k A8 4T AR AR Br} 4T 52 Ao]E UEhIL HM = a
%Y Wk Yehdz] ooton], ol A MY/ TS vl AFH +A4E
uebdch fEabe Fig. Sof Uehd uiet o] Lkt agte] H3ke A u
Ehbx] obgtm MM =Ql bt who]l AR 270 ofzt ashs FBE HAF
AT AY 43T 4% Yepdch webd @i 2289 49
Hshe AE AZRA FEUBS 6xolst2 A2 diEe] 2 HHE Yehd
2] ot= Aoz AzEn, E shjod AzH Woyxks T U AFZA
AA 4% A 431 1d e MY A4S fAshe Aeg HAHI

t}.

rir

:

A2% wlep cof

ZAH et fFEAE HPLCE ujelwl C UFE EEE3} ulasld F¥E 2
7 FdAAE M2TEE FE % URRFAA A ez A4S
A2EA gotrh. FAxE HMzA ¥ o 1.24 mep¥ =5 AL oo,



I F 3BTAM AR g YT HEHA AdotR 4T ARAEE
gagol Hab zasie YA FE= ZEHA otk =W aluniniunE
Astol 4ColA AR A&7} vER] o P io] ulily 7] He Ao=
uetton, 2§ PPy 5 NS 3 olE 4L &L WAY £

UE WS AR} ¥ Ao ARHTL

Storage time ( Month )

Fig. 4. Changes in Hunter value of non-fermented steaming tea
with conditions of storage and packing.

—0— 4°C, tea bag —4— 4°C, aluminium pack
—&— 35°C, tea bag —a— 35°C, aluminium pack
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75

70

65

Storage time ( Month )

Fig. 5. Changes in Hunter value of semi-fermented rolling tea with
conditions of storage and packing.
—O— 4°C, tea bag —&—  4°C, aluminium pack

—e— 35°C, tea bag —aA— 35°C, aluminium pack
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A3y Pdd=7] 149 AYF A

RBL-2H3 M| Z22E hexosaminidased] W& A& =2 ZHSH: enzyme
assay§ o2 iR it 3289 yodd2r] 234E ABY 23 27 ¢
4zt 22E 300 uynld] FFoN FAE 50.4%, HExH= 35.4%8] A3
RS vepdion], o232 AH8Y quercetine] T2 FTofA 83.15%9] A
3 T35 Uehjo ¥R gt 3280] 2323 E(crude extracts) Abejal
g 23] B A ydddes] aust ool Halsdch ¥, 23
P L ARRAS deldte] dUnFoe s HE Y A
FA A= Fig. 6ol Uehd vt go] 27] soxB o] 27 ol A
AR7ILEd AL W3 Qo] fAFL d&e A AR, Fda =2
Fig. 7o AAIQ uie} Po] 2718 RS I FA3 e AL et
U ohR ke 2] 2 Jlede B W AR E duglel

14 35E APHoR FAER Qo] Halslch

40}

-

20 i i i
0 2 4 6 8 10 12

Storage time { Month }

Fig. 7. Changes in anti-allergy effects of semi-fermented rolling tea
with conditions of storage and packing.

-0 . teabag (4°C) —&— ¢ aluminium pack {4°C)
~8— : teabag (35°C) —~&—  aluminium pack ( 35°C)

- 8G -



70

40

i H 1

o 2 4 8 8 10 12
Storage time ( Month )
Fig. 6. Changes in anti-allergy effects of non-fermented steaming tea
with conditions of storage and packing.
—O— : teabag (4 °C) —— & aluminium pack (4 °C )
—8— : teabag(35°C) —A— : aluminium pack { 35 °C )

30
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9

ol
M
1o
HI
Ju
na
30
~
Eg,l'
ax

A5 % 7

A1d AFALExE

= 474 532 22 AL T dS ol8dle] 2R AEE
gotEg usted alen ot 5L &dst] st A 4 MRz
Holxe WUHFAY vle84d F2EM ¥dder] 48 Lesta 22
£ AR F o] Y HEo oyt Y-S FA3aat stdch

HUFdeld ¥ Z3E Ad 4EE st A fele
bioassay-directed fractionation ¥ (B4FE 2Y¥Y)S AHEsid=n ¥
BRE EHYold Y oR AN HoFe i8S EUR st O
Foll dwsol de YE2AESHE ek Wioln dutog sy del
2o]31 e WYFY shiolth. A4 ANE U2 F A F2 1 oY
Y (fraction)2 2 e F Z2te] Yol tisto ofej2tg-g 2AAMY 3
P9 FE2 2AsolA FHs gejRtgo] ol FHolM WH=AE ¥
dsta, |zl L}E}L\l.-\‘i—ii—% Tl 4 £Yo 2 Ai vk ¥ ojdf
ol ZYSo tiste] thi] 22 WP JeAS FHsle Hr} ¢
U S HoFe 2YE WAFR AYsto Yrks Woleta © 4 9l
th olgt 2 2L 4 2t UEA HE uY FE2EA4A R Y
S EHE el H22 Y + oA "Hrh E ZA Fo F A
olide Mz tiE BN EAY FHfele Euh BAY FIHEY

(fractionation)e] &7H + dtl %, 2ANI RASFL oke|fz}e Fet

rr

(total activity)e] fractionationo] Z¥WHo] mz} shte] £ (fraction)

o2 ZAEHo Uriyornt Br} ] BEHEY Telo =EY 4 oA 2

_94_



th. webA fractionationo] AYd wjuir} 2 FHe ofe|TAUE YFHLE
M2y & AEE specific activity 58 paraveterS uje] A¥ste] B4
Ho| Zzte) Yoz FAIHE UM AHEA siefsioof ) F 2}
A8l fractionationo] 3 wjojr} shte] YO 2 total activity®] &4t
of dojuz] AT specific activity7 A&A o2 /MY 4+ U= 3h= 3
g3l fractionation$d& 2dshe o] & whgel B3E 2este 718
23 g7o|t}.

A 4 AR E v 484 FEEUAY BYYE Tal, F2, HH
oz gt guje] Ahgo] shsslch fufe AL ALY, a4, 34,
W2, Hg, vl Bo2 UroAled 84 #2388 ER¥ Fo
Bz A4zt F4o] At ol guiEL o} g3l F2stgrh

Ao Wy oy gelazE Uehs 2YE AU ¥ 2 3 2
$H FEYE] YU SLAAY AFE HA3}s] $3lo] chromatography &
9 g olgdtdrt ThEoR TUAUYYEY EArzs Sy 4
A, HEY 5L FE ol el cpF it TR S 2ASH] H 3
of 2ejd B4 $4& At F38H &2 22E ¥ AT HA
e A o2 RIEEYE FUH AUIREE o183t 727 UHA
IRMEL FYAshe Aok FUAEE ] AMAME S Y, &4
ENS melgt ¥ 3PP EMY (retro-synthetic analysis)E ©|§3te] H
712 ¢ AYS A F 712 AES AN A1 geAd $EARS
238t olof wat FYUPL BTt o]YA o] Pdo] VRHH AT
2z ol ¥AsA g ohet s YU S ol&std o2}
¥ ¥EAY hFAUE ThsshA sHol 28 efREE Weled =&
& & 4 oA "ot

E3F HYH FArze AW gAY F2-BYSRBAY 7ol o

rlr
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29 4 Qr). TE-BARBWAY AT oeld T AHBHE WY
o2 EA7ze} ¥io| YHY HUYSL UEBAUE sl 1 EATzoIA
e 234 Uehls $HES Tl ¥ oS8 WYAATIN BHS ol
2 8348g Hasshe Aojth ot Ha)Y Bao] B 4ol in vitro
8} in vivo ¥ BFolA S+ YA TAE Uehd Boole P2

BABAY QT2 AMEL 20 AU £ AUS Folth

AH2d A9

o
W

ALY PUT doid FEARY 33
B(59 o Ao} AGEe £ T ojddg FFol AT Ao

52 Y& Fioly dzych BF ¥/ XY 52 flaskol 12082 u}

r

19

2 UUF 98 Y3 MeOH (800 al) 3} B (200 ol)E ZI5He] 3 A T 7}
UFAN F 5L st =AL FejolA JETU I'H A2 o33
th guUE ol zhajell thA] MeOH (800 ol) 2} & (200 ol)E 73l F&3k=
o] A3 28 o uHESe QoA el BT §sle] AYsteld wF

3t & 2582 hexanes, pethylene chloride, ethyl acetate W n-butanol

exdog 3533, 2z F298 Yy, dEIZ=2elel=F, ofdo}
AHo|ES W FehgFoletn Bystrt ook Zo| @ojA [y, WA
22elo|=F, oYoEHIESF U $eh2Fe] ¥ 27] ZAE histamine

82)]AAY (Hexosaminidase release inhibition)2 & 22} HlslelE 2
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3} Mz} odolMEo)ES2 EDy gk (hexosaminidase #2|E 50% A 3)3}
£ 5$E)2 o 30 pg/nl Ao st ARSI ejol=s Y L2 B
kol ok 200 pg/ml o]4fo] Hdch wheby whpR gle] w48 FEE &
Ashs dager] 4L HAAZZejo|=F, oUolHH|ES Sol= A
o] ZAatA] ofstn] thf2 YiF F2 ofUoMME|EFLR o|H3IU S
£ o 4 ddrh

YatZ (Fr. 1) 3 g Y43} oeoliHo|Eo] 5 F silica gel column
(@ 2.0 x 60 cm)of loadingdtz itz ofdoreo]EL X3l
(10:1-1:10)  elutiondte] Fr. 11-17& ZA sttt o5 fractiong L
uhy 0 2 histamine F2| A ELE ZAHsI L A} Fr. 160} 100 ug/mlof A
hexosaminidase §2|& 70% o|4 Asjslo] sata 2] BHENL Fr. 1628
olEn &g o £ ddch ol o flash chromatographyE F
fractionation® 8 @ojzl z}z}e] E—E](fractjon)Oll tste] AL testdti
2% 7H8 7Y ¥4& vehls £Y2 thA] flash chrovatography2 22

]

ﬂ['.'

walg 3 o ¥HEdo] 100 wg/mlo] A hexosaminidase §E]S 74% o]
4 Asishs Fr. 1658 30 ug HEY 4 Alrh. E oflolAE]ES (Fr.
)
]
RN12E T2 EAYE U3t o] 52 MeOHE AAF L o ol 2L 10
g doich ohE bR gl 120 g2 2RE oA A7t F2Ee ¥ ¥
dd 27 Fae ohE P} (R 1),

()
w

g2 A&y 233 SU5A Heldted 100 mg/wlol A hexosaminidase

u

s

70% o|4 M3|sh= Fr. 32125 26 mg HEY 4 oladch Fr. 1658 Fr.
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#1. 2 FHOM @ Adq=27|15%

2zg FEY gYg=2)| s gadH=27| &4
= (g) |BX5% (ugsml)| (x control)
200 79.3
Hexanes& 6.41 100 68.2
30 61.3
Methylene
) 1.01 200 29.8
chlorideZ
200 92.1
Ethyl acetateZ | 3.81 100 62.3
30 48.2
200 40.7
n-Butanol& 5.75 100 28.5
30 25.6

YTt w2 YiFEE3 oUotHH | EFE 2 = 4 HEES
flash column chromatography$®} preparative thin layer chromatographyZ o]

g3l 2estn 2e)¥ Y25 xS 233 Azks e Prb (H2).

A2 T deld #2329 fadEe 12 A3

oke] a2zt 7H Hold d AR 22E WilJ] Hste Y & 7
Z 4% Y-S ol &3td=d o= AFEAY (mass spectroscopy or tandem
ms), ¥27]2% (nor, nuclear magnetic resonance), &M (IR)S o] &
3 72 FPY Folth o5 o3t FAFY WF ¢ F2E(Fr. 1658
Fr. 32128 BAY 24)9 E233y 42 Y spectral data: thaat 2

t}.
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mp. >300C:

IR (KBr, cm): 3380, 1670, 1610, 1510, 1240:

MS (m/z) 302, 301, 274, 273, 245, 153, 142, 137, 128, 109

'H-NMR (DMSO-ds), & 6.21 (s, 1H), 6.42 (s, 1H), 6.91 (d, 1H), 7.59 (d,

1H), 7.7 (s, 1H), 9.5 (bs, 4H), 12.7 (s, 1H)

19 datax E50lAM HF LeH L2713 AL EALY datasl o
ol quercetin®® #alxo] X E= thg3} Ut (37 1),

OH O
OH
OH
HO @)
OH
Quercetin

29Y 1. Quercetind T+
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# 2. 750N Y= 22|24

r8s

83 s

(ug/al)

8t ot=7| 82

{(x control)

Hexanes&

100

F-1

68.2

F-11

22,

F-12

30.

F-13

46.

F-14

66.

F-15

67.

Moo

F-16

70.

F-161

34.

F-162

71.

8 [F-163

52.

F-164

24.

F-165

74.

N N (0igjo

F-17

47.

Ethyl

acetate™

100

62.3

F-31

F-32

81.

F-321

88.

F-3211

28.0

F-3212

70.9

F-3213

23.9

F-3214

23.0

F-322

61.

F-323

66.

F-324

56.

F-325

29.

N(Q 00

F-33

61.

F-34

F-341

N

F-342

F-343

F-344

(o4}

F-345

F-35

31.

F-36

18.
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H3% WUE Qold 329 SAAE (quercetin)®] FU4

+3Y 2 725 #PAFe Ay Y 3 s A A =
€ 24 S4% 3lo ¥UH /RIUEUE ol 85t F27F wHA HYES
FUAHe Aolch. FUEE ) M £t H¥E, 2R3 B4E o
ottt ¥ A EMW (retro-synthetic analysis)& o]&3l R 712 34
AYE Adch o] FolA 712 AHS Tt 7% Yol WEEE 23
sta 31 AYel whet FUES stk o]FA st Eab 722 30 HA
12E 2t ohJel oyt WP S ol gstel Wt thB¥L= THest
ch

ok
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1) 4H$3 24 (Retro-synthetic analysis)

Quercetind flavoned] F2RE 7IR|Z 9eB g 2 4,6-Trihydroxyaceto-
phenone FEAM 2} vanillic acid FTARHEE A ¥4 4+ Yk
2,4, 6-Trihydroxyacetophenone 542} vanillic acid -F%M& base &3}
oA WHg AlA flavoned] 712 3AE $4AIF13L protecting groupS o]

UA A quercetino] $AHCE
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2) 3484

Querceting flavoneAge] AHEZ W AEIH 28L 713 glof
19503ch 58 de] Ao} $47] wfZof quercetin 214 Evbo] ohel 2t
ol E2ld w2 FARZL Wol daA x v A 2¢ 4+ Atk
9 32 oln] Yol BuH YYS HYAY AoF o] WYE o] &3}

o querceting o U2 +82% && 4 ddch

1) AcOH-HO

2) TMS!

2,4,6-Trihydroxy- @ -methoxyacetophenone}  4-benzyloxy-3-methoxybenzoyl
chlorideg triethylamine Zzj3}ol]l 150-160°C2 4 A|7+ Z¢t 7jdspd
5, 7-dihydroxy-4 '-benzyloxy-3, 3'-dimethoxyflavoneo] XA E T o]E acetic
acid®} hydrochloric acid®] Z§tfe Y ¢ 100°CE2 7dshd 4°,5,7-
trihydroxy-3,3'-dimethoxyflavoneo] Rt5o]zit} o|& trimethylsilyl iodide
2 Ae)5A HE quercetino] $HAsitl,

0|8} o} st UM quercetinZ WUF ol F&H HA quercetin}

=223 4 U 3} FAo] FUNCH spectral dataT A YxFHATE
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E3 YAH querceting in vitro BAAY Astx AA Az} olst Yo
HHIE ooy 32 2yt 2o quercetindlo] AP o B e
ol g3td oAl B2 4 WE 4 UA H Helth

2 dFoide olu ¢A At U2 FARE o AddE] e
AEstY ¥ @ FARAE quercetinit FARIAY o U2 #3E& 712 9
the S wdch AbdolA Eel¥ Aol oyt A3} wo] s dx ®
7hedt AY EE FAAZL oln] AEEAM] wEe F2-BASRAA
that A1 Pojujdte yaE 2 de yehde ohEat 22 YEES o
B3t 15e] YodAes] aAE FYsdr

o NHL () OH
L\/OOCI 0 HQN\/K/O—@fCl

1) RCHO f\)L /k

TReoo RN O
2) RCOCI ey o—@» o

-3 ANHUY  epoxideZ ammoniast U7  methanolofr  HHEGAIA
aminoalcohol-& BHS3L o] A& aldehyde®} HF-2A]H AIAMH oxazolidineHS
Halsla]  ¢ta  whgdol electrophileE  H7IEPH  trisubstituted

oxazol idine$to] A Ech
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A3d A9 A3

#4138t S, 7-Dihydroxy-4'-benzyloxy-3,3'-dimethoxyflavone?] A%

2,4, 6-Trihydroxy- a -methoxyacetophenone(1.98 g, 0.01 mol) 2} 4-benzyl
axy-3-methoxybenzoyl chloride (2.76g, 0.01 mol)?] Z3EL triethylamine
(5 mL)&}3}oll 150-160°Coll A 4 ATt Ft 7k #FAIN F JZA] et

AAE aAAte] B methylene chioride (300 oL)o) &3l & (2 X 50
)2 A F {7152 54 MgSuE ARl y8ta e A%t FF7F
AlA |54 a4k 5, 7-dihydroxy-4 '-benzyloxy-3, 3’ -dimethoxyflavone

(3.1 g)& @k

A28} 4',5,7-Trihydroxy-3,3'-dimethoxyflavone?] # %

5, 7-Dihydroxy-4 ' -benzyloxy-3, 3'-dimethoxyflavone (2.0 g, 4.8 mmol)
acetic acid-HCl £o] Y3 100°C ASolA 1A SQF 7 st ¥ Bz
H A2 3} JAAre] 4,5, 7-trihydroxy-3,3’-dinethoxyflavone (1.3 g)&

fach

38} Querceting] M=

4’5, 7-Trihydroxy-3, 3’ -dimethoxyflavone(1.0 g, 3.0 mmol )& chloroform
of o]2 W ¥ trivethylsilyl iodideE 7}5te] 0°ColM 1A B¢t
ut2 Al Hch, ¥ ML methylene chioride (100 mL)of ‘0]3 saturated
NaHCO3 €] (2 X 50 al)2} &2 A2 ¥ #7]%S arhydrous MgS0.Z2 223}
o ofasla At et A2 IRES oo AAHSA FA

8] quercetin (0.6 g)= ¥4rl.
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mp. »>300TC:

IR (KBr, cm™): 3380, i670, 1610, 1510, 1240:

MS (m/z) 302, 301, 274, 273, 245, 153, 142, 137, 128, 109

'H-NMR (DMSO-de), & 6.21 (s, 1H), 6.42 (s, 1H), 6.91 (d, 1H), 7.59 (d,

H), 7.7 (s, 1H), 9.5 (bs, 4H), 12.7 (s, 1H)

A48 In vitro A8 A3}

U3 H querceting] e 27)of iyt ote] AHE histamine Fel ALY
{hexosaminidase release inhibition)oE B3t A= 233l Eeld
quercetin®] EDs value {(hexosaminidase 2|8 50% A3j3l= £=)8 T
5 ug/ml °jqlth

3H oxazolidineHFEAY F2& 1520l histamine FejdHAR
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