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O AFEN ANLE ANAFL A S75E oF 3057 ol
gel, =U%, AXY Fol AA AMAHL 15ha WA= F ARE
e AFAB)I FHAHLE, FHA) Solu

O AAEY D FlelAe HE XLW %e Asss anAFe BE
3 27kt Atk

O Q7S A% 2uASo B0 Fo| Av)r} 2o FAo] op
3 AEY FAE FeiA7) Adstel FEFE ALHA Solua 9
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O AFe WaAFel Ao, FRAE AAWH sk B Agelrt
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W g Fol gl

O &£54o] SobA HaE 37] ofele dFoln L /X R
hEe AEL AT G 5 AT AUFE AERE AN wE
MA 25FUl =gl HER 23} Al U3 A7 Basi

O AAF HBEL AT/NBAN AAEE o] §3te] 7, BAZM
e ol A AMSEA £YFER Hol ol Fx9| FFsh
FRE 423 2ol 7bg o4l Wtk
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2 5 ) 3o A BRI
A, Ba)el weE #2239 714 SAEAREd SF AA 23,

O EAEAL M, g Bt T2 st AF AHE A BEF ZAR
Aol 7 7hed AR

O F=EAHI ] LEFdBclA BE 2AE st AERA g
oz B AAENL Wd s Bl

Z e 3gE FFS Folin-Denis (Swaim et al, 1959) ol we}
Attt 2 AlE FEES Ing/MEEE ZAT 5, o] A5 1ngell
F 3mE H7Fskal, Folin&Ciocalteau’s phenol reagent 1mlE 7}
27°C Shaking bathollAl &£33tHth 58 % NaCO3 23§ 1nE o
st A2oA 1A WA T 640nmoll Al w3333 = A (Ultraspec
4000, Pharmacia)® JFEE SAH3AT dA=3FE FIF2 xF=4
catechin, tanninic acid, chlorogenic acid®] ¥=& ©| &3t HFHAES 24
g o A=A

7t £FE4H Folin & Ciocalteau’s phenol reagent= Sigma A ¢F= A}

&3kt

for ol e



(2) EFHEoE &=

flo

et rolE S ZF AR 0.1gol Davis Mol w2} 75% methanol
< 7hst] A2oA eEH Tt FEIF e o] AY 1.0mE A EHol
Fskal 10m0 9] diethylen glycols 718t 2 &ttt thAl o7]ell IN
NaOH 01mE & EFAA 37T water batholl A 1413F &k RESAIZ
% 420nmoll A &3 % (Ultraspec 4000, Pharmacia)E 43It

2 A2 A5 &4 th2] 50% methanol £H-S FH3A A stH L
W, £FF42 Naringin(Sigma co, USA)S ©]&3le] ZAd3stal o] 2R
=

FetExolE FFS FIAh

2) XFRE7| AHS

I~

7t FZES Blois 59 WS WSt FaARFAT o) FAitst
245 SAsAT A8 w59 AEE #WE-ES(or DMSO) &= §3fst
o, 100x0%] DPPH &(100im)# 7t AS 1005 EFste] nukgict o]
T3 ANEE gAdA 308 WA F 517melA FEE(XS 2,

T

BioTek, USA)E A3ttt

e

FaAAZES 7 AYE 33 MBS FEL W O dzTol o
St FEEY AAAEE e 2ol 9ste] A4S T DPPH radical-
Sigma Al¢F= A&

An= (A0-A)/A0 * 100

An : DPPH radical &7 %o tigt 3
A0 : N E7F H7kE A ek& DPPH
A : WS89 5 2] DPPHS Al 59
RC50 (Reduction Concentration) : 50% & $HH A
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3) ObmiMey AN

olr

NE FEEY ofd4td &AZES] 542 1nm NaNO2 20u0 Al 59
FZ9 40409 0.IN HCl(pH 1.2) =& 0.2M citrate buffer (pH 4.2) =+
0.2M citrate buffer(pH 6.0)= 1400 AH&3ste] H3E 200w = SHFATH
o ¥HgAE 37T FeFxolM 1A ¥R F 2% acetic acid 1,000
wl, Griess Al2F (30% acetic acid= Z=AgF 1% sulfanilic acid®t 1%
naphthylamine< 1:1 Hl &2 &3 A, AR&Z A =), Sigma USA) 80
wWE 7Fete]l & EFAIA dle AT oA 15833 WAzl #
520nmel A FFEE SASE] ofgfok 2ol ofdAdd £7se Tkt

N(%) = [1-(A-C)/B]x100
N : nitrite scavenging ability
A : absorbance of 1nm NaNO, added sample after standing for

lhour
B : absorbance of 1NaNO,

C : absorbance of control
RC50 (Reduction Concentration) : 50% & $dA7]= 5 (8 &)

4) MZ=Y ZdI(Eey)

(1) A= wjg

Azojere @2 AZF edold Bgwe A G TLHAET Hep
3B( KCLB NO. 88064)= DMEMHl Ao 56 ColA 303t €42 FBS 10

3}
=

Jo
r
AN
AN
lo
Iz
nigi'
=
A
il

S~
=
ofo

ol
Ok
£

%<} &4 A (antibiotic — antimycotic) &
37T, 5% CO29| &3t & wiF7IWolA 2-3AA wjFstal, o] of HjA|

= 2~3%9] s ¥ w33

(2) MTT B4o] o8 Az BES B4

A fE dAIEQ Y MEF Hep3BE 2~4x104cells/mLe] =7}

=
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HES 2H3 T 96 well microplated] 90u0/well¥ EF3t3L oA 3
7C, 5% CO2 AlZEZHj%7](MCO-15AC, SANYO, JAPAN)olA 12A13F wi ek
sl AZE BFAZ g5 FEES 1000, 2000, 4000pg/ml s =7F H==
10 A7 o] A& 72412 9 W YAIZl F, MTT(3-(4,5-dimethyl
-thiazol-2-yl) -2, 5-diphenyltetrazolium bromide) &< 7} welld 10402
Ha ME A FTIA 4R FQE RESAIZL &, MTT €9 AAS
DMSO 1505 H7bsted 2 AlZ2E &3l A
BioTek, USA)E ©] &3l 540mmellAl F8%
F7HEE 100% = 3t A2l Al AHE

microplate reader (XS 2,
@y 2 Axe A=

o MU g
_I]N'
O_u

DMEM¥ FBS 59 wjlF vlA|E= GibcoAl AZFL, MTT <S4 AJekx
DMSO+= Sigmait Al oF& AR8-3FA T

IC50 (Inhibition Concentration) : 50% & Al3lidl= F% (A 3l&)

M
Al

714

HI
HI

5)

oot

Ayste] 79 oF 1.5 goll sidehe S, £A ¢ 9F 05 g= 20 mL head
space vialoll 3l solid phase micro extraction(SPME)C.Z 374 T2
21 ¥ volatile profiling 4= 35Utk SPME &4+ A&E2] pre-heating2
80TCNA 2083 AAsE ™, SPME+ Divinylbenzene/Carboxen/PDMS
(57348-U, SUPELCO, "|=)E fiber® AH&3}51TH

vtol o] AT A (conditioning)> 260 T4 45% &< AASIA oH,
F713EE A F2Z(Adsorption) 20 F<H GCMS injector ol A<
22 (desorption)2 102 < AT 7|79 E4S 9% GC ¢
GC/MS9] #4 =& g3 2t

v' GC/MS : Shimadzu QP-2010 Ultra
Column : Rtx-5MS

Injection Temperature : 250C

Flow Control Mode : Linear velocity

D N N NI

Column Flow : 1.04 mL / min
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: 200TC
: 270C

v" lon Source Temperature

v' Interface Temperature

v' Library : Wiley, NIST % FENSC GCMS library
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&3l A EES AATT o] 359 UANAEES AEE2HH T35 T9
Fo} IEXfe| Y Hlxof AX ofAlolt| Fo FEF I FH AR H
X313 9o &9 Citruse oFZg|7H4ke] U ol 18] 2o o] &9
kitrono A = Aok ko)

AF=o] AZFAME A7) 4761d, WA EF<4 24
O+= 1HALS] 7502 Hol oliT) X oAl Aoz AZtHET.
o] FA AHFFTLS AVt AF AUFTOZ F =
b B354, 52, A, AFFES 270EE0] AujE oy g o gs blo]
93 EHo] Wolx zxf ARE TEo= JEkEo] AZFe ¥E FeA, &

7, A, T8, A 5 2 7 AREREe] AlFelA Foh & 4 o

N

<#E [[1> AF A =] THETHE, 19898)

No. o] & (3tAh) 5 v 11
1 S AF (k1) Citrus grandis
2 AF2F (i A1) Citrus pseudogulgul
3 A 7} (FH5%) Citrus aurantium
4 A} Chili ) Citrus junos
5 A (Hih) Citrus nippokoreana
6 A= (ki) Citrus tangerina
7 ZEAF (1) Citrus benikoji
8 = (i i) Citrus platymamma
9 = (KL H) Citrus tachibana
10 =2 (Y A) Citrus erythrosa
11 = (fiks) Citrus sunki
12 W= (i) Citrus leiocarpa
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AFzolA 2 AFEH A= 2 AHE 2
E AEelH veF FTOE 25dde =
D7kl A E ATt FrA= olWe] i A
grAelal oA, A, @A, A, @94,
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HE R FFOE ofA7tA] RV A E ¢ 274 ol i AFA =
o A= FHAUTF= oF 2509 @ Holl Aozl 4g§ T =M, 1974
Qo AlF= 7| dE #2052 XA, RaE .

gde ez ADdY Aetgddoz Aol 10~13cm, Z 4~5mol™, U
AFE 1~1.2en, = AP0 £ 04~1cmol e 7}%}1}?4 of e
FUZF lew FAls Astar E7]o ZHAZE Al e At =2 5~69
of 31, $&& 207] Weloln &< 7;101% 1me Rtk gk
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X
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dujes AFE A ATBFoRE dFPoln Ene] AHAL LEEE &
mj o] AE& AZ7F 10~12em, 7}EE ~10nPEZ A 2 S 7
Am FgAow olom duje] YiE 64 Welolw FA= 1071 Weol
3 HF2 250~500g0lH T 12€ 0]t
Ao duls LHHRE A8 9 g o= o]&EHo o,
At A gRTE oFgol o] gH
4

]
oM Ado A7) A Azl 2ol =T A S

O= 41 wo} s
WAl k= 5 dZFH AFM= EHR%EE %*%4% g0l o]&st
o sttt

3 ATl s ZE&AREAUNE W Al (A AL “ﬂ@_ s,
Al A AAEel HEA SE= 37 9%951%51] dqEzFE Jd Hdo]

M A7 Q3 FFA Mg 2 Fuil o] BRAE ARSI aﬂr d F4
o] EAL <E [-2>9 #dt

<E 12> FHA B FD SH(NY FAEYATAE, 2002~20099)

80% T8 24T | . FE T
SEZ T L kU =z 2= =4
FEE @ | @ | T my (%)
FH-AF 11.30 1.10 101.1 9.6 3.39
eohg A e S23l0] 1000104 1008TH £47F Eees Hao] ParsA L

= T
100 PlRte2 WedS d53 JEH7E @,
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[19 3] AF B2 (L5 37, 2016. 3. 2)

2) ASZ(hRERH)

AR = =, AYEolH vTE FFola FARFo] AR E 2o
2ol AFEZolglt 21 AFToA o FE AujEoL AgdE T 5t
Ul AAEA AEEd 13084 Y5F7F oy E2AAE gloiH .

<HE 13> AFFZ #A EF EA (Y 4T, 2002~20099)

80% &AM | ZAMA7] _ 5= AForer
D:}_.U:] — 1 - X A< h=
TET @y | @ | TIT | e (%)
s 11.25 1.10 109.3 8.9 3.68
T+ w1 APAol 8L 78S FAst UAdo] sty 4
7EA7Y e TS 307H ol&2 Fx= oF7te] AlZ2Fo] Qom il
dolal HAHFL 350~400g AEZ 2 WHolw F87]&= 2~3¢olH, Alnty}

=
pool B9 ABeRE RATAIL AFT I FH BHE E 13
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dEF FToME WAl 7 Aot ®alsol= Blwz Asie, <]
o A E ThesstH uURe APAdoR FAZE dsta ZHATE &
7hEAl ol EAstaL o w A3 & ReFolH AF 4~7cmolil Ul
Ze e mRola Aol 5 ESE It FoH o] FEg
- Algte] Zsitt. 352 100~130g ©lal Lol FRUE A¥tFHE o
T ==t 5% STHIE AL V= 108 Te~11€0lal FA

[19 6] A PlsHd(dd 18 1EF, 2016. 9. 26)

T8 Ao 2 BE C7 d2EY 3y Bol S0 Sl Arier A F
gl =i, w3tet M 28 WAstE frlake] Bol 9 ow Iyl
HIERIBe} &4 9 ©id So] & AEF AdHY B EAEHS B
sote slzdEde] &0 o HER Aot FT= ol FH wiE(HHR)
oA RS A = Qo B e kdEEe HeE UEWnh
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SHAl AW A5 THEAY Aoy Ay S dle Ha #5e A
A7 5 UED FoEE Az sygEs wEy AAE 4y AF
Ax3 7 SHAFOE o] &3AY 7HFE Ulo] PSR 241, FA= 7
ES AA &R SPAEE FR2 2AY AAHE-BEY o7 &0 &
S G % =], 713A HA A 71H-7HEE Qs d 2371 I

A FA FA EAFL <F 5> 2k

<E 5> A FAFAEA (NE 4, 2002~2009'F)
80% &AM | ZAMA7] _ =X Forer
A s ! 73 x] 2= H
FEE @ ey | @ | TRIT o (%)
F-AF 11.2 12.23 128.4 9.5 5.00

5) ¥Z (F8)

A= FEoPAotoIH Aol neH FFToE AFA HSE-=
dE, AFA dELE, dds AT A oA A o o 23 <
PATAEZAE A, , (&R, o 71559 don, d&2d gyt

h]7F 19500 YR A st o] F=e HEFS ‘Citrus nippokoreana
Tanaka'®= St¥ge WR3IHEA dHAA HIAH A2 & d=2d= &
g ol A o|Fdl 287kA A (R E)7E FEH, 3~44F FHOoT Y]
ol FEolgb= olFol 3t

U9 Fo|7F 7m BE7MA] Aebal, 7HA= 7heal DA (EE)SHH A
ZEAIZY QAL 2 HRHFPolal Aol 65mm, 3% 26mnolth. HH -2 10mm B =0
I gL Fa £ 6€d In, AL HAFY(MBIK)SLE T (MK
3~4cm, VAR 4~5emolth. FAE UF-o EY HISEo| we =24
HE 20g AxolH, A 7~104 A=olth AL e AZH AAF

IAE Thea DAEE M oRzh glom $HlE FEste] F9e) 3at
H A = A ARAe Y How wEe 30g AEel
ARR AR FERe] Ut 297K HA 0Tt 3-49% 2ajo] Hr,
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3} il
ol g3k, T3 etz AdF o ostd 15208(5F 15)° 5719 %
AES AAEE A 16533(EF 4) T&ekA]; o A Ao

AR g 7]

i
©
d
4
°
X2
T

[1% 7] A2 "sHAFSEAA =7 <d AF A2 REAANZ,

2016. 9. 19)

EF 4916539) AF FAL o] DR (A rEE, 1594~1665)0] HHE et
A, o S SECER), , TBEEAE, dE FFo] A
o] &l Hgo 291, FE] AL FI(FHL)std FHHE AHE
3kt

retetAl, ol “AdEge A7l s 2a, 7oA Ao Aze] g
3L Bko] AlojA 2~3de) ol=® 4bo] Hekal, 5~6€0] FHY H2 A=
A 9, A Erle A2 dska, g e @ Ukl mg
Rey Fdz HAoHW oo ol=r ©ubo] E3 2E X3 A B
of 7do] HH <duf £o] 5 Fo] o] Bho] Eil 8~9de dr= v
FEOA ZIEEHY du. g 34 FAo B <F o> AUt
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80%
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=
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74
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rhu

<¥ 17> A4 #4 F2 B4 (oY A7, 2002~20099)
80% &AM | ZAMA7] N 1R A aker
A ] a1 k1l 2= H
EFEE @ | @ | T my (%)
He 11.12 1.6 120.4 11.2 4.16
7) ZXHAF)
QPR ERoAolE ZAEE ATl

A FAT Wolm Ao TY)E A3 e BUPolL AHHE Tbs

70~200g AZolal TS T siga

YA
322

T

M ARE o AR §la FAE HMeM BE 10977 9

=

[1H 19] #A PsHAFSEEAAETH7] <

2016. 9. 19)
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24 B FAe SHE <

=51

I-8

V

I 2T

A
rlo

o

<E 18> #7 #d 724 54 (hd &, 2002~2009'F)
80% &AM | ZAMA7] 3 g3 Ayaher
D:}__U:] — 1 - X A< h=
Y @ | @y | I ey %)
Edos 11.19 1.6 114.9 9.4 2.70

8) HE(#iHE)

2
N
2
X
rr
rlot
ol
£
T
o
AC)
K
o
il
)

rs 2240 77 43 954 NS el A 2719 74 e
golm 7bA7} wwlo] LA erAge] L
M JMAE o Jbsa gu, Zhe] weEo} g A B

5
gtk 9o BA¥os Ee WEY mFoE For, Lot 65m W9,
Ze :
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Zled AF A=

oo
Ho
M

A

el

[2¥ 1-10] BE vsHAFE

2016. 9. 19)

A2,

s

X

To
HK

A22] Aol 72mm, 7}
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) SN

=l

7 4mm©] T
100g A== Qv 23

Xz
==

o2 Zdol 1.4m,

¢}

8= B

T—
L.

22 4ol 60mel™ FAl

v S 3 24 H(1751~1831d) o ok g o
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Al 5ol A
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) SN
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<3 19> W& A4 F4 EA (N€ A7, 2002~20093

)
80% RA | ZAA ) =re pyEsE
Z. 1 33 <] 2=
EFEE g ey | @ | TT | (%)
W 11.13 1.6 90.1 11.2 1.73

9) EZ(}I4%)

FEE AFEY A AYS B olguE Belfm EF BES
o8 ApslolA AuE I gor Bols A % ek

NEOIWEOZ o]y} 3~5mAE 74A Aeln sHA7F Qo 2

of m, FEA7E 129 Sl FAE 11 ~ 12g8 =0l

&

P 7~08 AElL, FAE ~TAHE BARL YEE 13-

9
14Bx°, At 3~4% A Zo|th

(29 I-11] &= vsAF
HEHAE, 2016. 9. 19)
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M= 8=

oA At AL AFESA(H202) =
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10) SHZ(AREE)
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24 Zo] 6m BEVA A FAE 7

FH AFA ol
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]
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<3 110> s4Z 3 F2 EA (ohE A7, 2002~2009'3)

80% =+A _%/\]—1\] 7] _ %].E }‘\_]_—6‘]-%]:
EE @ | @ | T my (%)
=4 11.6 1.6 106.9 11.5 1.63

AR = ofrlotol™ A EolH H|FE FFOE AFANAE =
ds 2 ofeF TAd 2¥9" YFEo] Bxsty Jded 53] AFA =
A5 AT, 11 F HelA A de U9 Yol 250d AE=E F
k=

FEAD LnEolH MR = JhEal Al VA= Thsal WAl HA
M TP Aol FHd Asta AYH, SHYA Fshu Aigele
oFath

[23 1-13] & MSHAFEEAANEFTH7Ed AF Ad=F

HEAAZ, 2016. 9. 19)
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[2F 1-14] A+ = (L5 &7, 2016. 3. 2)
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Rk mEse] gluk
e o B A B P E

1/4)°1H AEY FAT= 107] ZEolH
2b=1.1%°] o

[O2% [115] ¥lE vsHRAFEIAANEFTH &

REAAZ, 2016. 9. 19)
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I £

1. AF A2EAe FAikst &4

L= 3

1)

o

(1) F = =2 T

AAEZE AP ZHgoll o TAEH= AFfe
oxygen species, ROS)ell 93l #dGle]l =EHo UA7] wfjZol A=x 74
AEQD B, A, AL Fo] 4hEtE o] ZhF Aol fdQlo] Ha AT

|

FeslEe DAY, FAAS 9 Ww ol § FaB AL AN

5 AZ 238 dAAIE FAF 982 a Yok

ol [

7]

<E [O-1> 7234 A FEEAe] F des ddes &%

Phenolic Compound (xg/mf)

chlorogenic acid | tanninic acid catechin total
ANz 235.2+252 162.4+t1.68 |150.4*=1.68|548.0
HEEA HEdx 234.21T4.16 161.1+£2.78 |150.1£2.78 | 545.4
Adzx| 337.2+7.32 230.4+t4.88 |218.41T4.88|786.0

G AR e iz | 326.3+£6.53 223.2+4.35 |211.2+4.35| 760.7

A 71 Az 235.715.20 162.8+t3.47 |150.8£3.47 | 549.3
AFEar J51x | 226.5F17.67 | 156.7+111.78 [144.7+11.78| 527.9
Z 2] ¥ = (polyphenol)®] §% &4 A3} chlorogenic acid+ A+ 71 A

& polad, 591 il



ojuf Xl HlsjA ES FFS BT
j A 40%E 2] E8 9 & (polyphenol)d] % 4 A3} chlorogenic acid
T FETIMIE 907/ mE M ET, (SR 26ug/mE T W]
th. Tanninic acidv= ‘FEF&7' 7} 57.7ug/mlE 718 £11, “Fwd’°l 10.1ug
/mlE 7 Sk o™, chatechine ‘%8 m' 7} 58.6pug/mE 7HE =11, &
Eo] 91ug/mlE 71 Fhth(A%F Y, 2013, A=) 2AEES =1,
=49 37FA phenolic =825 &3 & Eddls oA ‘s 7t
206.8ug/ ML= 7+ =31, 'Ewd ol 28.0ug/ mE THE W TH(AET Y, 2013,
A=t 9HALSHR = 1).
== < &S FE37] Sk &uiE WEE
FTE AR BAT9 AR vart EristE R oo &
AFFHAY] A S Ha i 2FE o] &3t

el M “H’EEH TFEE et vasiHetE AERAE 2.6

(2) Eet ol

St H o] E(flavonide)= HEIE A QFEACLY, FHHZS EZFsEA|RE
F YrloA = FEIRE ouste AE Ao TS Dot HIEH P
EE HERIC2 B REV|E stal g delA s 1 F27F ek
e o) Ao g Wt g4, ¢, FrlolH s, AP =r] H
dEFT 4, Y M2z LS dFAT= FAEs ot 5442 A
UethA e Aer Rauddt

AA AL 28 F 447 dAFoE AAHT oj&2 AA W &
At F4FsEAl SOD, XO, glutathion, Hl E}U] C 5ol 9 dF A2EHA
T AEEHA G2 ML E AEHE 2E AT BAEt e 7] 9
Fatgtras WYY, o5 TG, DNA, 84 3 TAlZe 22 |
AAES AAE E4AA A 715 AstA71 245 AHS FUdth

SR o= A7 AAANZEA ZEo] Fstal 53] DNA 7]&
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23
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o

o
R

2 dHA ok

725

ST AN
5w

l

A

=12
=]

ol
;OO
M-O

o}

=13
b |

A FFE 7L 30.67ug/ M E

A
=3, ‘FFHLT 631ug/mE 7Y SUATHARET Y, 2013, A=)

;g—

7}

np
M
oF
__o_l
7A

oLt FHAEA

St o=

31.9-1.84

30.4£1.07

88.3£6.93
79.7£16.23

3T

HolxA|

=

=

}ol
Flavonoid Compound (yg/md)

S

37.1%£5.06
32.9+2.67

<X [1-2> 723 A FEEAS

Nd

oln
oF

RIK

N

AR 7IADE

Nd

e
el
e

B

|

| —

=)

2) AFREl7] &H

3}A)

umo
o

i

A Weld A =3}

o elate] 7has]

ojlgt &

1
[6)
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RC50 (reduction concentration 50)°]|&F T3t o= {4k 50%E
FAA 7= SFLES orstH, FR7F
st &7sol =t & & Jdth
el sl 5HE A Sl 40 5o AREl7] DPPH £715&
25 A3} ‘4ok3a) 7F RC50 3833/ ml = 7 241, ‘T A7) 5,696.4
pg/mE 78 Ze A0 2 YEPGTHAEY, 2013, A=t BFAER =),

| A EEate] AfHe7] DPPH &A%< vlwA M & 5%
et s BH AAso] BolHa FAEEA FRtdE AE>FrAk>
Ao £ATES RYU<E 1-3>.

<E [0-3> =34 A F2EXY A7l &A%
A B DPPH radical scavenging activity (RC50)
HEEA NAAx 818
HEEA Hedx 748
SrAEA AR E 699
FHAEA Haiz 729
Az 7IAA = 570
AEEar ez 419

3) OFEME AHS

olZAAH L amine ¥ amino acid®} ZAgste] =
(NA)S A3t R2ZNNOY F=xE Z& JH¢=EY FH
90% 7} 4o 2 Y3l= Aoz dHA

NA AFA el 3yl H4EF oldAA2 nitroso 22 2831

nitrosamine 471 A<l amined] YA A= & S AT = 9lon
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AA el ¢ pH 1.2¢8] AA A E37F HS E0h

o2 o] e vt

w40 FF9 olAMNE £A%E FAG A ‘ugF o] RC50 FE oA
BApg/mZ 7H 23, “FEYL 0] 46.9ug/mE 7HE FA YEFSTHAEY,
2013, A=t HARSES] = ).

B2, FRA, ABERA B 8 Aot Yot ASAET FAALD
Auko] ThE Sl st oF 10% ol ¥ 2A%E RAUE 14>

A =5 Nitrite scavenging activity
EEA ANz 65.0%8.20
HEEA Hedx 66.4%5.03

[ o A b R i 66.7+5.54
FAEA Hedx 57.5%9.44
A 71AAx 66.7+5.61
g "z 69.6£2.75

o=

N
o

o

A

ARl initiationol A= A E7}

]:‘ol« [‘[0

22 A1 Q1 promotion

&
o ol F4L FuE AV|Heln A%H Agoln g Hole & 5
glom Aste AFe RPEA = FEF U B0 FiHE A



A4S o == S AT Aot
50%2] T FAE

=
B A FES s, we £X9 e B FA we] e

A 40 FF AEZSAHRAMET Hep 3B)= XA 2# 1C505 =
ANA =Fo] 22347ug/mE FAE A&l P A, ‘I
6,027.0ug/ M2 HA|Z As&o] 7Hd 22 WolE Bt

g A g 229 Ao BT oudrRo ddadrt e 3

FEAGRALAA LR 02 FYAAT YAUT<E 115>

<E [O-5> 2423 A 2 239 g 54

A = Cytotoxicity (IC50)
e 7AAx 1,308
T Hedx 1,195
S 71 Az 1,475
G Hedx 1,245
g 7NAAxE 1,655
g JE5dx 1,734

£4

IS
il
H
r
!
0=
fon
10
ook
N

O %= (Citrus unshiu)®} %2 (Citrus sunki)®] 7|4+ Chromatogram
S B3 A= g8 F 116 2 [1¥ 1-1]3 2o
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{el.000000)

I.TS'_
ER
1%
10
0%
050
J J
i w1} ov——"
w.ﬂ :m JU \MJ L N T
U.EIJ'_
L T T T O T Y B R HY B B
00 %0 300 30 400 430 30
[2¥ O-1] ZEEHHE A=) Aste &7 54 vl
<% [I-6> g Ao &7 A&
replication Peak_Area
1 2
; 790
No Volatile Compound Pe ca | Pe a ¥ 7
3 7 3 7 (%)
5—Isopropyl—2—methylbic
1 velo[3.1.0] hexan—2—ol 347,388 471,205 409,297 0.2%
2 | .alpha.—Longipinene . . .
3 | .alpha.—Phellandrene 148,257 158,399 153,328 0.1%
4 | .alpha.—Pinene 2,184,470 2,077,678 2,131,074 0.9%
5 | .alpha.—Santalol 223,030 151,082 187,056 0.1%
6 | .alpha.—Selinene . . .
7 | .beta.—Elemen 266,794 146,131 206,463 0.1%
8 | .beta.—Humulene . . .
9 | .beta.—Myrcene 19,138,108 | 15,048,345 | 17,093,227 7.5%
10 | .beta.—Phellandrene 4,810,207 4,797,546 4,803,877 2.1%
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e
rhu

replication Peak_Area
1 2
latil _ T/3H]
No Volatile Compound Po ca | Pe oa 3 7 3
37 37 (%)
11 | .beta.—Pinene 13,077,767 | 12,526,815 | 12,802,291 5.6%
12 | .delta.—Selinene . . .
13 | .epsilon.—Muurolene 2,053,368 1,378,776 1,716,072 0.8%
1-Ethyl—1- (2—phenyleth
14 .
oxy) —1—silacyclopentane
1,3—Cyclohexadiene,
15 | 1-methyl—4—(1—methylet | 1,630,313 1,651,482 1,640,898 0.7%
hyl)
16 | 1.6~ Octadien=3=0l, 1 o0 759 705 | 33.688.982 | 30,724,344 | 13.5%
3,7—dimethyl—
17 | 2—Hexenal, (E)— 122,817 97,432 110,125 0.0%
18 | 2—Methylisoborneol . . .
19 | 2,4—Dimethylanisole 3,598,360 3,482,713 3,540,537 1.6%
2,6 —0Octadienal,
20 3.7—dimethyl—, (E)— 116,531 161,283 138,907 0.1%
21 | 5—Undecen—3—yne, (Z)— 2,642,056 | 2,303,747 2,472,902 1.1%
gg | Adamantan—l=ylaminoacet | 5o 57 65,226 58953 | 0.0%
ic acid
gg (A damantane, | 4,5, 123,855 125,281 0.1%
1—thiocyanatomethyl—
24 | alpha.—Bulnesene
g5 |B e moz e noe L ggu50 | 8895972 | 8918711 | 3.9%
(2—methyl—1—propenyl) —
gg | Denzene, 1-methyl=3= | o 150 994 | 30 757,537 | 30,453,936 | 13.4%
(1-methylethyl)
Bicyclo[3.1.0lhex—2—ene,
27 9—methyl—5— (1—methylethyl 1,414,880 1,406,403 1,410,642 0.6%
28 | Camphene 74,756 72,546 73,651 0.0%
Cyclohexane,1 —methylene
29 4~ (1-methylethenyl) — 583,110 512,836 547,973 0.2%
Cyclohexanol,1 —methyl—4
30 —(1—methylethylidene) — 4,159,452 4,565,103 4,362,278 1.9%
Cyclohexene,1 —methyl—4
31 — (1-methylethylidene) — 27,572,382 | 26,381,286 | 26,976,834 | 11.8%
g | Cyclohexene d=methvl=3 | oo o0q sug | 54 495937 | 54,852,758 | 24.1%
— (1 —methylethylidene) —
33 Cyclopentaneethanol,
.beta.,2,3—trimethyl—
34 | D—Limonene 8,545,404 9,518,440 9,031,922 4.0%
35 | Eucalyptol 8,987,237 | 11,525,400 | 10,256,319 4.5%
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replication Peak_Area
1 2
: A1)
No Volatile Compound Peak Arca | Peak Area 3 7 3
37 37 (%)
36 | Germacrene D . . .
37 | Hexanal 56,175 65,075 60,625 0.0%
38 | Lilac aldehyde D 839,796 898,932 869,364 0.4%
39 | Octanal 116,875 148,735 132,805 0.1%
40 | Solavetivone 126,221 147,008 136,615 0.1%
41 | Styrene 105,380 129,853 117,617 0.1%
42 | Terpinene 4—acetate . . .
43 | trans—3—Caren—2—ol 1,284,885 1,299,695 1,292,290 0.6%
i N 33 33 33
A 227,808,964 1
< [O-7> 3= Ayste &7 A&
replication Peak_Area
1 2
. .
No Volatile Compound Po = | Pe - 3 7 —TL(’;J )]
3 3
5—Isopropyl—2—methylbicyc
1 10[3.1.0] hexan—2—ol 1,108,736 | 1,158,097 1,133,417 0.3%
2 | .alpha.—Longipinene 143,201 258,180 200,691 0.0%
3 |.alpha.—Phellandrene 139,994 129,784 134,889 0.0%
4 |.alpha.—Pinene 2,058,726 1,868,260 1,963,493 0.5%
5 |.alpha.—Santalol 255,344 456,321 355,833 0.1%
6 |.alpha.—Selinene 473,130 1,032,299 752,715 0.2%
7 |.beta.—Elemen 594,779 1,266,630 930,705 0.2%
8 |.beta.—Humulene 261,638 492,547 377,093 0.1%
9 |.beta.—Myrcene 2,273,534 2,272,385 2,272,960 0.5%
10 |.beta.—Phellandrene 12,043,093 | 10,852,345 | 11,447,719 | 2.7%
11 |.beta.—Pinene 53,426,768 | 48,411,521 | 50,919,145 | 12.0%
12 |.delta.—Selinene 202,039 503,693 352,866 0.1%
13 |.epsilon.—Muurolene 927,750 1,691,778 1,309,764 0.3%
14 | 17Bthyl=1=(@=phenylethox | goq 1o | ) 157 497 | 1.043.956 | 0.2%
y) —1—silacyclopentane
1,3—Cyclohexadiene,1 —meth
15 vl—4— (1 —methylethy]) 302,322 272,301 287,312 0.1%
16 ifly_l(z‘:tadle“_?’_d’w_dlm 224,641,877 | 223,691,887 | 224,166,882 | 53.0%
17 | 2—Hexenal, (E)—
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replication Peak_Area
1 2
. JH
No Volatile Compound Poak Area | Peak Area 3 7 —_rL(’;J )]
3 o 3
18 | 2—Methylisoborneol 96,214 84,289 90,252 0.0%
19 | 2,4—Dimethylanisole 233,880 225,451 229,666 0.1%
2,6 —Octadienal,3,7—dimethyl
20
- B)-
21 |5—Undecen—3—yne, (Z)—
22 fﬁzmaman_l_ylammoace“c 30,006 161,688 95,847 | 0.0%
23 ?i?ffnta“e’l_thlocya“atom 70,375 92,749 81562 | 0.0%
24 | alpha.—Bulnesene 96,579 190,863 143,721 0.0%
Benzene, (2—methyl—1—prop
25
enyl) —
9g | Benzene l-methyl=3=(-m| 5 ;o 64,948 57,987 | 0.0%
ethylethyl)
Bicyclo[3.1.0lhex—2—ene,
2T | 5 (1 emethylothy | 265:241 | 255353 | 260207 | 0.1%
28 | Camphene 331,319 317,955 324,637 0.1%
Cyclohexane, 1 —methylene—
29 4= (1-methylethenyl) — 1,821,265 1,738,896 1,780,081 0.4%
Cyclohexanol,1 —methyl—4—
30 (1—methylethylidene) — 2,713,308 3,045,277 2,879,293 0.7%
g1 | Cvelohexene, 1 -methyl=d=( oo o\0 10 | 54 456,806 | 56,382,500 | 13.3%
1—methylethylidene) —
Cyclohexene,4 —methyl—3—(
32 1—methylethylidene) — 515,953 493,564 504,759 0.1%
Cyclopentaneethanol,
33 beta..2.3—trimethyl— 150,613 174,568 162,591 0.0%
34 |D-Limonene 60,758,630 | 60,212,178 | 60,485,404 | 14.3%
35 | Eucalyptol . . .
36 | Germacrene D 309,485 514,917 412,201 0.1%
37 |Hexanal . . .
38 |Lilac aldehyde D 362,049 350,832 356,441 0.1%
39 | Octanal 169,142 188,134 178,638 0.0%
40 | Solavetivone 161,972 182,185 172,079 0.0%
41 |Styrene 144,956 180,592 162,774 0.0%
42 | Terpinene 4—acetate 106,944 213,348 160,146 0.0%
43 |trans—3—Caren—2-—ol 271,758 677,794 474,776 0.1%
A N 37 37 37
SHA| 423,045,083
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BOoZE & 33/ AR sAHAFIYLH, A&
2 Cyclohexene, 4-methyl-3-(1-methylethylidene)-
o2 A peak o] 241% 5 AASAT. ©f v F2 e
T4 ¥l&2 1,6-Octadien-3-0l, 3,7-dimethyl- (13.5%) > Benzene, 1-
methyl-3-(1-methylethyl)- (13.4%) > Cyclohexene, 1-methyl-4-(1-meth
ylethylidene)- (11.8%) =22 UERSTH

[19 112] 223 & Aste F7] A9 vlu

O & Astel A<= & 37/ &7 4Eel #A-HAJSH, HA peakd]

53% 5 2kA| 8= 1,6-Octadien-3-ol, 3,7-dimethyl- d&°] F2 7|4

wolem, 1 yvto] d-limonene (14.3%), cyclohexene, 1-methyl-4-(1-
methylethylidene)- (13.3%), B-pinene (12.0%)7} 8 344 &S
2 YEbsT
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[Z1¥ 1I1-4] VIP-score plots
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"ozl gEERS F714

g

Flower Machine Dried tea Roasted tea RIM
No. | Class | JoRtle Peak | COMPOS|  pegye | COMPOS|  popy | COMPOS| Ragiy
Compound Area ition Area ition Area ition | (g
) ) )
(R,S)-2-Pro
1 | R |pyl-5-oxohe 827520 | 0.17%
xanal
2 |FMR hﬁiﬁ'%e”a 153328 | 007% | 350423 | 008% | 351968 | 0.07% | 100%
3 |FMR |alpha-Pinene | 2131074 | 094% | 8449033 | 1.87% | 9822553 | 201% | 116%
4 |FMR ﬁlpha"sama] 187,056 | 0.08% | 551983 | 0.12% | 943163 | 0.19% | 171%
5 | MR 'nae]pha"se““e 508602 | 0.11% | 792198 | 0.16% |156%
6 |FMR |beta-Elemen | 206463 | 0.09% | 1571205 | 0.35% | 2901857 | 0.59% | 185%
7 |FMR |beta-Myrcene | 17,093227 | 7.50% | 20,669,533 | 4.58% | 24748290 | 5.05% | 120%
8 |FMR 'CEZ:;"P hellan| a7 | 211% | 11605805 | 257% | 12086060 | 2.47% | 104%
9 |FMR |Dbeta-Pinene | 12802291 | 562% | 33.252337 | 7.37% | 37.374.030 | 7.63% | 112%
10 | MR 'n‘ie“a"se““e 180228 | 0.04% | 316688 | 0.06% |176%
11 |FMR 'rigl‘;o”"m” 1716072 | 075% | 3746465 | 0.83% | 5.297.682 | 1.08% |141%
1,3-Cyclohex
12 |pMR [2diene. Iometl o no0e | 070% | 3456485 | 0.77% | 3663432 | 0.75% | 106%
hyl-4-(1-m
ethylethyl)-
1,6-Octadien
13 |FMR |-3-01,3,7-di| 30,724,344 | 13.49% | 30,143.940 | 6.68% | 33094297 | 6.76% | 110%
methyl-
14 | M |1-Pentanol 89,342 | 0.02%
15 | MR |1-Undecanol 204922 | 0.07% | 408867 | 0.08% | 139%
16 | MR if'BUta“ed‘o 224208 | 0.05% | 202173 | 0.04% | 90%
17 | FMR iﬁsz)]])e‘methyl 3540537 | 155% | 8510803 | 189% | 8568763 | 175% | 101%
18 M |2,4-Octadiyne 233,490 0.05%
2,6-Octadiena
19 |EMR [1,3,7-dimethyl] 138907 | 0.06% | 261,165 | 0.06% | 275782 | 0.06% | 106%
-(®-
20 | MR Zt'a}tleeptaml’ac 1344055 | 0.30% | 1946410 | 0.40% | 145%
21 | Em HOENNE 015 | oosn | 2507 | 006
5-Isopropyl-
22 |FMR [2-methylbicy| 409,207 | 018% | 593010 | 0.13% | 757,282 | 0.15% | 128%
clo[3.1.0]hexa
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No.

Class

Volatile
Compound

Flower

Machine Dried tea

Roasted tea

Peak
Area

Compos
ition
(%)

Peak
Area

Compos
ition
%)

Peak
Area

Compos
ition
%)

Ratio
(%)

n-2-ol

23

FMR

5-Undecen-3
-yne,(Z)-

2,472,902

1.09%

4,792,090

1.06%

15,721,702

3.21%

328%

24

Adamantan-1
-ylaminoaceti
cacid

58,953

0.03%

25

Adamantane, 1
-thiocyanato
methyl-

125,281

0.05%

26

alpha.-Bulnes
ene

762,225

0.16%

27

MR

Benzaldehyde

2,127,092

0.47%

4,947,895

1.01%

233%

28

FMR

Benzene,(2-
methyl-1-pr
openyl)-

8,918,711

3.91%

13,949,643

3.09%

12,357,133

2.52%

89%

29

FMR

Benzene,1-m
ethyl-3-(1-
methylethyl)-

30,453,936

13.37%

64,196,560

14.23%

64,638,268

13.20%

101%

30

Benzylnitrile

1,203,965

0.25%

31

beta.-Eudesm
ene

384,270

0.08%

32

FMR

Bicyclo[3.1.0]
hex-2-ene,2
-methyl-5-(
1-methylethyl

1,410,642

0.62%

5,014,112

1.11%

5,473,810

1.12%

109%

33

FMR

Camphene

73,601

0.03%

169,270

0.04%

217,370

0.04%

128%

34

cis-.alpha.-Bi
sabolene

2,408,272

0.49%

35

FMR

Cyclohexane, 1
-methylene-
4-(1-methyl
ethenyl)-

547,973

0.24%

885,813

0.20%

1,018,525

0.21%

115%

36

FMR

Cyclohexanol,
1-methyl-4-
(1-methyleth
ylidene)-

4,362,278

1.91%

3,246,353

0.72%

3,187,208

0.65%

98%

37

FMR

Cyclohexene,1
-methyl-4-(
1-methylethy
lidene)-

26,976,834

11.84%

52,863,773

11.72%

54,130,647

11.05%

102%

38

FMR

Cyclohexene,4
-methyl-3-(
1-methylethy
lidene)-

94,852,758

24.08%

138,695,985

30.74%

138,410,835

28.27%

100%
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Flower Machine Dried tea Roasted tea

. R/M
No. | Class | 705" Peak |COMPOS|  peg | COMPOS|  pogye | COMPOS| Ryt
Compound Area ition Area ition Area ition | (o)
(%) (%) (%)
39 |FMR |D-Limonene 9,031,922 3.96% | 27,678,165 | 6.13% 29,149,943 5.95% | 105%
40 | MR |Dodecane 285,340 0.06% 299,513 0.06% | 105%
41 | MR |Ethylbenzene 459,347 0.10% 583,948 0.12% | 127%
42 | FMR |Eucalyptol 10,256,319 4.50% 5,858,595 1.30% 7,125,102 1.46% | 122%
43 | FMR |Hexanal 60,625 0.03% 408,712 0.09% 258,023 0.05% | 63%
44 |FMR ;‘lacaldehyde 869,364 | 0.38% | 573328 | 0.13% | 809,618 | 0.17% | 141%
45 | FM |Octanal 132,805 0.06% 104,078 0.02%
46 | MR |Pentanal 422,313 0.09% 411,550 0.08% | 97%
47 | MR |Propane,2-me 360,935 | 0.08% | 490,320 | 0.10% | 136%
thyl-2-nitro-
48 R |Safranal 625,690 0.13%
49 F |Solavetivone 136,615 0.06%
50 |FMR |Styrene 117,617 0.05% 459,263 0.10% 449,008 0.09% | 98%
51 | R |lcrpinened-a 220018 | 0.04%
cetate
52 | FM ;r;r_l;‘g‘care 1292290 | 057% | 2315883 | 051%
O &9 Ag 2 EAAZHEE F 527 7] A& 3-HEHIAIO
O #&9 AFEIF)ETUE 7ADZEAA2F)9 H5EA44F)AA o
&3k AdEo] #EFEATH
O & 7|9 F2 AHAES AshY EAE EESIY fARHA YEgS
1, cyclohexene, 4-methyl-3-(1-methylethylidene)-°©] =/ ®|&°] 7}
Z ALSE YESEE ] A &7 AR T A A= 24%, 71AA
Z 9 98 239 A= 4 31%2F 29% 2] A ¥ES YERITL
O A A TEEZR] Aoy 7AAZE I HSEAA AzE HE
< 77y 12% 3 17F019eH, 7IAIdE E£Abo| A= benzaldehyde$}
2-heptanol acetate”}, H& FEXol A= benzaldehyde®} a-bisabolene
g 2-heptanol acetate’} I3 F+8 7| Eo| ATt
O Ao WX wE HuE & o, 7|ADZEZAANAT #2E P4
2 24-octadiyne ¥ 1l-pentanol T 2F°|Fol vls] HSEAY
A+ AR S EE a-bisabolene, benzyl nitrile & 7% d&°] &4 =

wo} ThE 7] E4L Zte Ao et
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3) =2

ot A ITAAZ-HSUZ ZXRt &7 EY H|lw

(1.000,000)
. Black= Machine dried
i Pink= Roasted
50-
nw-f
au-f
20-5
o | N U ) JJLJM,
uuf _ L W T L A.H_MULJM.J“
10

———
180

a0 pall il all 400 40 0 all

[2™ O-6] 71AAZR(EH Fedz=(hAlel Exae &7 54 vl
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<E O-9> A= AL, 7AAZREA, 93E3e] 7] A&
Fresh Flower Machine Dried tea Roasted tea
Volatile C C C R/M
No.| Class Peak (.)r.npos Peak (')r'npos (')r'npos Ratio
Compound Area 1tion Area 1tion PeakArea 1tion (%)
(%) (%) (%)
1| mr [(&) ~-beta.~ 234,334 | 0.02% | 152,092 | 0.01% | 65%
Farnesene
9 | g [|@lpha.~Bisa 362,354 | 0.03%
bolene
3|  [@lpha.—Cub 523,622 | 0.05%
ebene
4 | MR [APRa-—Lont o660 691 10.05% | 2.596.954 | 0.23% | 3.406.526 | 0.28% | 131%
gipinene
5 | pr |@Pha.—Phell a0y qq9 (0.03% 243,614 | 0.02%
landrene
6 | FMR felpha'_Pme 1,963,493 |0.46% |15,725,186| 1.37% |14,009,412| 1.14% | 89%
7 | FMR Siﬁha'_sam 355,833 [0.08% | 5,088,534 | 0.44% | 6,592,062 | 0.54% | 130%
8 | PMR 'naelﬁga'_geh 752,715 |0.18% | 9.187.768 | 0.80% |11,385.654| 0.93% | 124%
9 | FMR 'ebneta'_Elem 930,705 [0.22% |15,306,996 | 1.33% |20,841,518| 1.70% | 136%
10| r [beta~Gua 985.986 | 0.02%
ene
11| FMR 'ubleertl‘;"'_H“m 377,093 [0.09% | 3,174,376 | 0.28% | 4,121,942 | 0.34% | 130%
12| FMR ‘ebneeta'_Mer 2.272.960 |0.54% |10,608,060| 0.92% [10.399.708| 0.85% | 98%
13| mr |Deta-—Pana 715,432 | 0.06% | 937,788 | 0.08% | 131%
sinsene
14| puR |PetaTPhelll s 21910719 44,296,616 3.85% |41.925.742| 3.41% | 95%
andrene
.beta.—Pine
15| FMR | 50,919,145 |12.04% |235,299,898| 20.47% |220,885,090| 17.98% | 94%
16 | FMR ;iileta‘_seh 352,866 [0.08% | 4,278,196 | 0.37% | 6,152,706 | 0.50% | 144%
17| pMR [ €PSHOn =Ml a0g 764 10319 19,961,286 | 1.74% |25.982.126| 2.11% | 130%
uurolene
18| MR gla”'_cadm 192,854 | 0.02% | 213,608 | 0.02% | 111%
12,3458
19| MR |Hexahydron 1,888,784 | 0.16% | 2,582,682 | 0.21% | 137%
aphthalene
1,3—Cycloh
exadiene,1—
20 | FMR |methyl—4—(| 287,312 |0.07% | 380,060 | 0.03% | 389,914 | 0.03% | 103%
1 —methylet
hyl) —
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Fresh Flower

Machine Dried tea

Roasted tea

No.| Class | .vomtle | poy |Compos| o |Compos Compos| gt

Compound Area ition Area ition | PeakArea | ition (%)
(%) (%) (%)

1,6—0Octadie

21| FMR |[n—3-0l,3,7|224,166,882|52.99% |293,093,248| 25.50% | 336,067,354 | 27.35% | 115%
—dimethyl—
1-Ethyl—-1
— (2—phenyl

22 F lethoxy)—1| 1,043,956 [0.25%
—silacyclop
entane

23 M |1—Pentanol 111,996 0.01%

24| MR il Undecan 248,828 | 0.02% | 160,920 | 0.01% | 65%

95 | pMR 227 PImethl 000 666 10.05% | 602,018 | 0.05% | 592.244 | 0.05% | 98%
ylanisole
2,6—0ctadie

26| MR |nal,3,7—dim 536,932 | 0.05% | 622,928 | 0.05% | 116%
ethyl—,(E) —

97| wm [|¢~Heptanol, 784,440 | 0.07%
acetate

og| ¢ [P Methvlis) o050 10029
oborneol
3,6 —0ctadie
n—1-o0l1,3,7

29] M |T e 491,936 | 0.04%
(Z)—
5—Isopropyl
—2—methyl

30| FMR |bicyclo[3.1.] 1,133,417 |0.27% | 2,147,550 | 0.19% | 2,248,930 | 0.18% | 105%
Olhexan—2
—ol
5—Undecen

31| MR |-3-yne,(2) 831,778 | 0.07% | 957,482 | 0.08% | 115%
6—0ctenal,3

32| R |,7-dimethyl 138,030 | 0.01%
-, R -
Adamantan

33| FMR |-1-vylamino| 95,847 [0.02% | 252,720 | 0.02% | 244,176 | 0.02% | 97%
aceticacid
Adamantane

34 F ,1—thiocyan| 81,562 (0.02%
atomethyl—

35| mp |#Pha-~Berg 285,568 | 0.02% | 386,538 | 0.03% | 135%
amotene

36 | FMR zle‘ff Bulnel 43791 [0.03% | 2155220 | 0.19% | 2,612.870 | 0.21% | 121%
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.| Class

Volatile
Compound

Fresh Flower

Machine Dried tea

Roasted tea

Peak
Area

Compos
ition
(%)

Peak
Area

Compos
ition
(%)

PeakArea

Compos
ition
(%)

R/M
Ratio
(%)

37

Benzaldehyde

516,748

0.04%

38

Benzene, (2—
methyl—1-p
ropenyl) —

533,010

0.04%

39

FMR

Benzene,1—
methyl—3—(
1 —methylet
hyl) —

57,987

0.01% 318,448

0.03%

356,558

0.03%

112%

40

MR

beta.—Eude
smene

2,337,324

0.20%

2,471,388

0.20%

106%

41

FMR

Bicyclo[3.1.
Olhex—2—e
ne,2—methy
1-5—(1-me
thylethyl

260,297

0.06% | 1,083,092

0.09%

1,033,994

0.08%

95%

42

FMR

Camphene

324,637

0.08% 1,222,592

0.11%

1,051,554

0.09%

86%

43

MR

cis—p—Ment
ha—2,8—die
n—1-ol

722,102

0.06%

939,380

0.08%

130%

44

MR

Cubenol

182,374

0.02%

256,946

0.02%

141%

45

FMR

Cyclohexan
e, 1 —methyl
ene—4—(1—
methylethen
v —

1,780,081

0.42% | 8,381,810

0.73%

8,609,534

0.70%

103%

46

FMR

Cyclohexanol
,1—methyl—4
—(1—methyl
ethylidene) —

2,879,293

0.68% | 4,859,210

0.42%

5,097,620

0.41%

105%

47

FMR

Cyclohexene,
1—methyl—4
—(1—methyl
ethylidene) —

56,382,500

206,493,84

13.33% 0

17.97%

199,914,23
2

16.27%

97%

48

FMR

Cyclohexene,
4—methyl—3
—(1—methyl
ethylidene) —

504,759

0.12% 711,834

0.06%

975,472

0.08%

137%

49

FMR

Cyclopentan
eethanol,.be
ta.,2,3—trim
ethyl—

162,591

0.04% 534,266

0.05%

614,916

0.05%

115%

50

Cyclopenten
e,l1 —ethenyl
—3—methyl
ene—

136,722

0.01%
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Fresh Flower

Machine Dried tea

Roasted tea

. R/M
No.| Class Volatile Peak Cc_)r_npos Peak C(')r'npos C(')r'npos Ratio
Compound Area ition Area ition | PeakArea | ition (%)
(%) (%) (%)
Di—epi—.alp
51 R |ha.—cedrene 704,038 0.06%
-
50| R [|Pipentened 367.380 | 0.03%
epoxide
53 | FMR eD_leone“ 60,485,404 |14.30% 241'5697'90 21.02% 275’4672’29 22.42% | 114%
54| MR |Dodecane 289,028 | 0.03% | 920,124 | 0.07% | 318%
55| R |Elixene 812,746 | 0.07%
56| MR Sthylbenze“ 375,196 | 0.03% | 696,068 | 0.06% | 186%
57 | FMR germacre“e 412,201 [0.10% | 2,278,654 | 0.20% | 2,895,366 | 0.24% | 127%
58 R |Hedycaryol 191,156 0.02%
59 | FMR Ie‘gacaldehyd 356,441 [0.08% | 382,910 | 0.03% | 518,716 | 0.04% | 135%
60| R |Nonanal 482,356 | 0.04%
61| FR |Octanal 178,638 |0.04% 314,586 | 0.03%
o—Menth—28
62| M |Tenedriso 625,184 | 0.05%
propylidene
—1-vinyl—
63| MR |Patchoulene 460,974 | 0.04% | 500,314 | 0.04% | 109%
64| MR |Pentanal 90,334 | 0.01% | 156,746 | 0.01% | 174%
Propane,2—
65 R |methyl—-2— 179,262 0.01%
nitro—
66| MR |Selina=3.7( 298,556 | 0.03% | 349,848 | 0.03% | 117%
11) —diene
67| F S"la"e“"on 172,079 [0.04%
68 | FMR |Styrene 162,774 |0.04% | 402,202 | 0.03% | 477,412 | 0.04% | 119%
69 | FMR Ti;’é;ee“e‘l 160,146 [0.04% | 1,959,788 | 0.17% | 3,069,418 | 0.25% | 157%
70| R |Toluene 124,662 | 0.01%
trans—3—Ca
71| FMR | 0 474776 10.11% | 1,194,162 | 0.10% | 1,228,500 | 0.10% | 103%
Tricyclo[4.
2.1.1(2,5)1d
72| MR |ecan—9-ol, 682,432 | 0.06% | 793,540 | 0.06% | 116%
acetate,ster
eol
73| MR |Valencene 907,034 | 0.08% | 960,976 | 0.08% | 106%
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ofN

24 % RN 4% 7%, 54%, 64
°l

g #2o Af AU A e HeER 5 A A7 An =
A3 F33HA 1,6-octadiene-3-0l, 3,7-dimethyl-#} D-limonene, 12 il
cyclohexene, 1-methyl-4-(1-methylethyldene)- &©°] ZAe 65% ©]%
& 7AstE 78 37 AEYE ¢ F dATh

Aol = SR8 ExfolA HEHA 2 AL 450U Wb
B-eudesmene = HIEZ 36F 9 FI|AHES EAPoARE B
%

A5 Az 33

w2

[¢) L
Aed, AR ZEAAA T BHAE FEL 2-heptanol, acetate 5 4
N AEoIRE ¥HA, elixene & 13F9 F7| & HaAdAAAT &
A, dodecane, ethylbenzene, pentanal, perpinene 4-acetate A3t
Az EXpAET HIxtollA ZH2b 318%, 186%, 174%, 157%
< dFe dEhisith

Machine Dried tea Roasted tea R/MRR
No |Class| Volatile Compound atio
PeakArea (%) PeakArea (%) (%)
1 | MR |(Z)—.beta.—Farnesene 34,540,429 4.89%| 35,499,441 4.97%| 103%
2 | MR |.alpha.—Bisabolene 135,446| 0.02% 135,616| 0.02%| 100%
3 | MR |.alpha.—Longipinene 226,204 0.03% 273,134 0.04%| 121%
4 | MR |.alpha.—Phellandrene 277,626 0.04% 252,768 0.04% 91%
5 | MR |.alpha.—Pinene 1,049,865| 0.15% 974,606 0.14% 93%
6 | MR |.alpha.—Santalol 2,538,743 0.36% 2,337,929 0.33% 92%
7 | MR |.alpha.—Selinene 2,022,469 0.29% 1,911,610 0.27% 95%
8 M |.beta.—Bisabolene 1,225,668 0.17%
9 | MR |.beta.—Elemen 7,100,085 1.01% 6,828,531 0.96% 96%
10 | R |.beta.—Himachalene 1,390,329| 0.19%
11 | MR [.beta.—Humulene 110,880 0.02% 106,068 0.01% 96%
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I. 22
) Machine Dried tea Roasted tea R/MRR
No |Class| Volatile Compound atio
PeakArea (%) PeakArea (%) (%)
12 | MR |.beta.—Myrcene 328,016,589| 46.47%| 347,955,814| 48.69%| 106%
13 | MR |.beta.—Panasinsene 358,499 0.05% 374,116 0.05%| 104%
14 | MR |.beta.—Phellandrene 6,093,870 0.86% 6,014,841 0.84% 99%
15 | MR |.beta.—Pinene 8,543,946| 1.21% 6,499,603 0.91% 76%
16 | MR |.delta.—Selinene 662,770, 0.09% 827,755 0.12%| 125%
17 | MR |.epsilon.—Muurolene 9,870,656 1.40% 8,290,696 1.16% 84%
18 | Mg |L23 458 Hexahydronal 19 5161 109|  857,493] 0.12%| 106%
phthalene
1,3,3—Trimethylcyclohex—
191 R 1—ene—4—carboxaldehyde 472,305 0.07%
1,3—Cyclohexadiene,1 —me
201 R thyl—4—(1—methylethyl) — 78,761 0.01%
91 | MR |L67Octadien=3-0L3.7=| g 1a5 558l 0700 23,110,105 3.23%| 120%
dimethyl—
99 | M 1—Pentanol,5— (methylene 134.816|  0.02%
cyclopropyl) —
93| r |L7Pentanol5=cyclopropy 439,113 0.06%
lidene—
24 1—Undecanol 74,160 0.01%
2(3H) —Furanone,4,5—dih
25 | MR |ydro—4-(2—methyl-3—m 2,520,083 0.36% 962,068 0.13% 38%
ethylen
26 | MR |2,3—Butanedione 158,154| 0.02% 166,258| 0.02%| 105%
27 | MR |2,4—Dimethylanisole 779,185 0.11% 807,505 0.11%| 104%
28 | MR éfy_nlj_lglfglyl_l_“o“e“_ 534,969 0.08% 281,125 0.04%| 53%
99 | MR |50 0ctadien=1=0l3.7= o 149 548l 0.30%|  1,350,980] 0.19% 63%
dimethyl—, (Z) —
30 | MR iﬁ:(?%aflenal’?)j_dlma 314,474| 0.04% 450,524| 0.06%| 143%
2—Methyl—2— (4 —methyl
31| M |—-3—pentenyl)cyclopropan 2,031,444) 0.29%
ecarbaldehyde
2—Methyl—2— (4 —methyl
32 R |—3—pentenyl)cyclopropan 729,065 0.10%
ecarbal
33 | M |2—Methylisoborneol 223,818 0.03%
34 | MR |3—Octen—2—one, (E)— 472,596 0.07% 416,106/ 0.06% 88%
4—Hexen—1-o0l,2—etheny
35 R 1-2,5—dimethyl- 456,824 0.06%
36 | MR |2 Isopropyl=zmmethyIbil s ool 06e| 249553 0.03%| 61%
cyclo[3.1.0lhexan—2—ol
37 | MR |5—Undecen—3—yne, (Z)— 222,975 0.03% 248,771 0.03%| 112%
38 | MR G(E?fte“alﬁj_dlmethyl_ 1,793,615 0.25% 531,078 0.07%| 30%
39 | MR |alpha.—Bulnesene 1,416,780| 0.20% 1,340,539| 0.19% 95%
40 | MR |Benzaldehyde 595,208 0.08% 450,323| 0.06% 76%
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Machine Dried tea

Roasted tea

R/MRR

No |Class| Volatile Compound atio
PeakArea (%) PeakArea (%) (%)

41| Mg |Benzenel-methyl=3-(1 154,735  0.02% 189,478 0.03%| 122%
—methylethyl) —

42 R |Bergamotene 974,804 0.14%

43 | MR |beta.—Eudesmene 871,158 0.12% 847,299 0.12% 97%
Bicyclo[3.1.0lhex—2—ene

44 | MR |,2—methyl—5—(1—methyl 130,058| 0.02% 129,986| 0.02%| 100%
ethyl

A5 Butane,2— (ethenyloxy) — 43.404]  0.01%
2—methyl—

46 R |Camphor 128,198| 0.02%

47 | MR |cis—.alpha.—Bisabolene 9,042,498| 1.28%| 9,248,288 1.29%| 102%

48 | MR |Cvclohexane l-methylene| 5 (a5 7)) 0 44g| 3270173 0.46%| 104%
—4—(1—methylethenyl) —

49 | MR |Cyclohexanol Immethyl=d| =5 ) 045l 430,  2106,649] 0.29%| 70%
—(1—methylethylidene) —

50 | MR |“yclohexene, L=methyl=d1 o) o) 160 17.15%| 113,246,366] 15.85%| 94%
— (1—-methylethylidene) —

51| MR |Cyclohexened—methyl=3| o) oo 0og| 165621 0.02% 133%
— (1-methylethylidene) —

52 | MR |Cyclopentaneethanol, betal  a95 2o5l 0| 425,029] 0.06%| 107%
.,2,3—trimethyl—

53 | M |Di—epi—.alpha.—cedrene 992,620 0.14%

54 | MR |D—Limonene 109,551,468| 15.52%| 111,752,383| 15.64%| 102%

55 | MR |Dodecane 894,513 0.13% 1,031,723 0.14%| 115%

56 | MR |Ethylbenzene 107,959| 0.02% 186,613| 0.03%| 173%

57 | MR |Eucalyptol 16,562,338 2.35%| 14,538,404| 2.03% 88%

5g | v [Furan3—(=methvl=3=p o5 4001 (049
entenyl) —

59 | MR |GermacreneD 177,598] 0.03% 247,903 0.03%| 140%

60 | MR |Hexanal 197,285 0.03% 166,460 0.02% 84 %

61 | MR |LilacaldehydeD 367,213 0.05% 398,714 0.06%| 109%

62 | M Naphthalene,1,2,3,5,8,8a— 176.368|  0.02%
hexahydro—

63 | MR |Nonanal 388,089 0.05% 325,390 0.05% 84%

64 | M |o—Xylene 129,414) 0.02%

65 | MR |Patchoulene 140,741 0.02% 122,465 0.02% 87%

66 R |Pentanal 77,674 0.01%
Pentanoicacid,2—methylbu

67 | MR tylester 327,523 0.05% 356,318 0.05%| 109%

68 | MR |Pentanoicacid,methylester 111,614] 0.02% 129,798| 0.02%| 116%

69| R fgfpa“e’z_methyl_z_mt 126,615|  0.02%

70 Styrene 182,266| 0.03%

71 | MR |Terpinene4—acetate 294,643 0.04% 308,914 0.04%| 105%

72 | MR |trans—3—Caren—2—ol 590,348 0.08% 514,905 0.07% 87%

73 R |Trifluoroacetyl—lavandulol 311,329 0.04%

74 | M [|Valencene 137,069| 0.02%
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O FHAre] 7IAAZ EAAAE 61F, AS5EAA = 63T T8
At

O F8 AL 2= A ¥} FAsHA p-myrcenee] 7HE 74
Hlgo] £ AR CE Yetwed, 7AdzE 2Ake] 49 46.5%
g, HeEAY] A 8.7%5 AA}E F2 AFRIAU

O 1 ¢ cyclohexene, 1-methyl-4-(1-methylethylidene)-3  d-li
moneneo] z+zt Z|AAZR 3 F/)AE 172% 2 15.5%=, HS
=2+ 15.9%%F 15.7%E AAlshe= 2 F7IAHESE UERT

O ®WHRO|, 7|AAZ ZAF) A& 2-methyl-2- (4-methyl-3-pentenyl) cyclo

propane carbaldehyde®} B-bisabolene & 117§ o]

, HeEAel A

+ B-himachalene® 2-methyl-2-(4-methyl-3-pentenyl) clclopropane ca
rbaldehyde 5 127} Ad&°] Wietz o2 AZHAT

O At Wy mE Fr|dEe S4s vlud o ethylbenzened} 2,6-
octadienal,3,7-dimethyl- & 87 A& 7|AAxS} vud o 9
AzxZzpo| Mo T3 2A8E9 F71E UEI T

<E 11> FRAY AAAZRERE GeERe FHE 54
Volatile Compound Roasted | Machine

Pentanal YES NO
1,3—Cyclohexadiene, 1—methyl—4— (1—methylethyl) — YES NO
Propane, 2—methyl—2—nitro— YES NO
Camphor YES NO
Styrene YES NO
Trifluoroacetyl—lavandulol YES NO
1—Pentanol, 5—cyclopropylidene— YES NO
4—Hexen—1-o0l, 2—ethenyl—2,5—dimethyl— YES NO
1,3,3—Trimethylcyclohex—1—ene—4—carboxaldehyde, YES NO
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00

T T
120 A0

Volatile Compound Roasted | Machine
2—Methyl—2— (4 —methyl—3—pentenyl) cyclopropanecarbal YES NO
Bergamotene YES NO
.beta.—Himachalene YES NO
2—Methyl—2— (4—methyl—3—pentenyl) cyclopropanecarba NO YES
.beta.—Bisabolene NO YES
Di—epi—.alpha.—cedrene NO YES
Furan, 3—(4—methyl—3—pentenyl) — NO YES
2—Methylisoborneol NO YES
Naphthalene, 1,2,3,5,8,8a—hexahydro— NO YES
Valencene NO YES
1—Pentanol, 5— (methylenecyclopropyl) — NO YES
o—Xylene NO YES
1—Undecanol NO YES
Butane, 2— (ethenyloxy) —2—methyl— NO YES

(x1,000,000)
25 4
5 Black= Machine drying
25 1 .
] Pink= Roasted
200
17
150 4
1% 4
100
0%
050 Jl_J
: K-k_ﬁ L\W{M |
05 1
1, \M N \M\WLM JUL,V
A

[ O-7] 7IA-AZEH o Hedz2CH)r1e drake] &7 54 Bl
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1(6) 1(6) 13 (8D 1(6) 16 (100)
AEFEAbe] g IS S (RS +RES) o] 19% A Eolal ERES
(BENS+u]$ BE7E)o] 44%0|Q0aL HEo] 38% OIATHE [-17). TEZE
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st W oE S 7HAE EAFolY] wiEeltt
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16
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(100)
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5. EUe} 2o MG

<3E [-24> uet g AR

e
rhu

Ax AMAA Gaha) | ANZRE) PREIC
1970 6 5 -
1975 9 67 -
1980 12 161 -
1985 16 371 -
1990 19 493 2,865
1995 24 615 7,093
2000 27 563 6,336
2005 22 638 8,108
2006 21 620 6,209
2007 21 777 4,526
2008 21 636 6,395
2009 21 753 9,065
2010 21 615 9,311
2011 21 680 9,859
2012 21 692 8,294
2013 21 683 9,155
2014 21 722 6,956

Akl ozl AlZEE 1990 ol 2 5o Iy b B2l
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6. U 2o 2u[EA

<#E [-25> 7 &8 9 71343
A 1% ABAHRE) | $2AH @)
AZHAB F (Kg)
1980 4.2 23.8 -
1985 9.1 71.2 -
1990 11.5 149.5 174
1995 13.6 32.3 1,285
2000 11.9 30.1 4,493
2005 13.1 126.9
2006 12.7 110.1 3,186
2007 16.0 138.1 2,908
2008 13.0 101.9 1,893
2009 15.4 115.6 2,903
2010 12.5 91.1 1,602
2011 13.6 104.4 2,735
2012 13.8 79.8 4,736
2013 13.5 91.5 5,343
2014 14.3 4,028
SEvet SR 1909 e AWEe 2 20149 143KgeE tE 9=
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Abstract

The functional research and goods development for

flower tea of Jeju’s native Citrus fruits

Suk—Keun PARK & Color CHOI

Keyword : Functional research, Goods Development, Flower Tea,

Jeju’ s Native Citrus Fruits

I. Introduction
1. Research Proposal

The main Native Citrus varieties grown in Jeju is a Citrus grandis
and Citrus sunki,

If this value—added income because sex can develop products with a
high flower to a difficult situation and a low optimized for farmers
planting native species Citrus fruits help to increase the income needed
research on the development of flower tea.

It is the most ideal way to keep using the native citrus conservation
field from research institutions, while also generating revenue directly

grown on farms rather than maintain a certain degree of preservation,

II. The main subject
1. The Anti—oxidant of Jeju Citrus Flower Tea

A total of polyphenol content, plums, about 3 times higher than content,
In the case of Citrus grandis in flavonoids content was higher results,
Comparing the free radicals DPPH scavenging activity of plum and

Citrus flower tea and foster the highest scavenging effect when compared
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plum was dropped citrus flower tea were kind between Citrus sunkiy
Citrus grandis) Jeju tangerines scavenging ability.

Compared to nitrite scavenging activity of plums and citrus flower tea
showed a high scavenging results than citrus,

2. The Anti—cancer of Jeju Citrus Flower Tea
There was a citrus flower tea all anti—cancer effects than plums,

3. The Flavor of Jeju Citrus Flower Tea

As flavor components of citrus flowers were identified with a total
of 33 components,

For Citrus sunki flowers were identified with a total of 37 fragrance
ingredients

The drying machine flower tea of citrus per 61 kinds, the roasting

flower tea were 63 kinds identified.

4. The survey of Jeju Citrus Flower Tea

There is no answer to the questionnaire questions on this experience
to create a citrus flower tea that accounted for 62% of the total,

Satisfaction with citrus flower tea is satisfied, 19% dissatisfied 44%
was common this was 38%.

The need for blending in developing citrus flower tea response that
was o7% greater than half the great need,

The question about the possibility of citrus flowers Product Development

sommelier answered 60% of the respondents was 42%,

. Results

In this research to help prevent aging like antioxidants and anti—cancer
effect and flavor, according to Jeju tangerines and native Citrus flower tea
is a problem area as the color, shape or product development possibilities
are excellent and flower tea functionality incomparable as luxury flower
tea this research effort on tea making method and blending is needed to

address.
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