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. 0] sl E o)zl H o
et 19 AR thahe] FshE HYAHRY
SRR A B A
ARTHE | oA 109 AR
ARAEE) | AFwFol B, wEY ALY W CHUARYGBA o2 AN
ARAZ | EYARY Y LS

AR FENEHQOL), TAFAE AN EAPES AL

5 HlaL i A=A FAE] FAA

g A AN A 7 AAZ 2HEe AddUsty] feide HA Aol oA a1 Ths
& o] 7hA sl did FAE & Ay E Favt St

=
=
C71E AR A ABE) AAY BAATE AN ol 4BL AMT B 2
2
=

1
oo
i)

&
WS A 37 S A% £ #d8 JAARE S 6 F9% ARE BeHH,
B AT hFARe BB £ GAAYNE 3eist BAF ARolth

BAR BA g BED FRAY AMAYG e HERHA A5 o, ARy
=7} 1-20kAo) SREE Ao AAA M- B0 on) i ABE JdREEd o
2 A bsd A5 Aesielof g,

Grewd] hE ks G5 g G ANACIE westeior & Aol B4
o Aol AWM AR AR AAY vaEoR Hestelof gt

HERHA FEAN AGAGe Aot AWATI} fAR AREL W, AET,
st S0 Y ABE F AAY 2AIL AR olFold ABS AZF wahd
Azoz M4 Bart Yo

- 126 -



azsy ug 2z B
[ 29] HEF=9 AujAZ]d mE A9 7hss 25
oA | dBBE | 19 | 29 | 39 | 49 |59 | 6€ | 79 | 8€¥ | 99 |10€ | 11¥ | 12€
15 8dS/m Zd, y&A, siTvE, Adz, S5u(@AdaE)
- o] olgtgjgtgto] 1et 2, EYEIT A, WHTGIE2AEEE)
. B, A2k,
257 | 8~4dS/m ey Aged, dle), | mel, 59, 44, 4
A, T8, = %Elﬂ'f_\.
S5, T, B, AY,
o} 1% Q—OL 73:]1'9’], =
EnE
Ay, aiTtel, ok, ul S,
N
ol ot IR AN, nhs, ofst
’ 7HA], <l E, ’
45 Zflsgf MaZUE g, 9%
et =3k, 7hdlol A, Wlaiyo}f, A, A, Z Ao}
EAAE o}, g7}, kxElw, ZeEEE, WY
A% FZATAQ006), TATF HA] A% - doBA =4 AT,
- EA W W Aol BE A BAHo| FHAE £ASARY T AR FBEE
24 A2 AFE Qe JFoltk
AT AEA W e FAY dTE F2 ARAAN 42 AAH ERRY} GREE W
g ME AFAAE B I3Eo o
- AT U AEJ AT W & AL SagEoEFAbel A 20143 AAgE T EX]
AZ1E AaksE 2 AR Oisk d AS ATolA Fetd 4 Qo
TFEA] AEL FAAS A4 v & mel ARG o, FAFoZ2E FEH|, v8H],
wohil, gk, n e By, AleEy o) FRow TA
FAYRFBE EPlol 20139 FFFo]EFASt Aol AR YABE 2§
- FEFEy, tEeTda, 7 AAEY, AEEdns ARy ARd GHRE Y3 FAAHY

oA e A8 E A8
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(3£ 30] AMEHA 2 A4n)2014d 719)

T H| & = H| 31
FHH] 18,302
H] 5] 69,998
el 45,870
FEF LA 7,159
s 732 45,923
3% A A A7 997
73 Gl
71E} AR =5H] 15,932
A AHH) =2 x5 148,429
e B 183,750
I8 FH| 18,192 1.6A1%k
= 11,740 ZETH, 718
B 566,292
A7} 5] 141,523 10.2A4]3+
A8 v 141,502 fre, A, EXAEEHH|
ol 849,317

2% o]l 23 H2014), A EA AZIE Ak 5 Ao iR AR AS AT

- 25 Al BAF AREE A WY S wuisbdeld, ¥ FIFe [E
165 2ok,

54 dmel YFa A gddel he FHF WsE AAsl Leld F A=S 201045
20149744 9] 5708 F3Fe Fstel A gt o] HAAsn, 2AAEE & BujhA L 3
9 dsd g gReuuste A e

[ 31] AEDHA 27 AFAER2010~2014F)

oH9]: kg/10a

T 2010 2011 2012 2013 2014 S/ B+
= 481.3 473.0 440.7 528.0 540.5 494.1
A 371.5 360.7 317.8 381.0 394.3 371.1
E:Ria 426.8 420.2 392.0 464.8 478.7 437.3

A FFEAEFAL, THHEA AV YAF B Yl B B AF AT

- 2010~2013d 47} A= M3 A @A T & FE AAFS T AT7F F3 e
FTAGEY & HAAYLEF 8l6% FEOE 10a" 95.8kge]l AU, FRAIY HAAYA



o] 77.6%(122.8kg/10a)

G0l 9tk

[3& 32] BRIt HEAA o 22 FFALE Bl a(2010~20133)
@2l kg/10a
T2 2010 20114 20123 2013 40d H
FRIA] 531 595 530 579 548.8
A A T 426.8 420.2 392.0 464.8 426.0
2ol 104.2 134.8 138.0 114.2 122.8
AR BFEOIETAHOL, WEEA AE BAF D o] e @Y AF AT

6)

s, 201349 712 ks e AR
d, T3EEe 10a¥ A4ikHl= 750,397
849,320 o] At}

ATl A= 20199

A]
2l

NERAA Y FFH FRA AN A4
2 A Aol A AF AT
el ALHow A B FEo| O ARE S -

A

ol

-
|

=

& 58 olFe] AA ANFH BuslE HLu
o =]

Babe] YA THE A EIHE A o

N EE T

A 23 Afd 32 403 73%34% st

ol ol 24 71(2,780 € / kg)

i
Y
oo
poe)
v

er
N
=
=
O
\1
O

A

shg.om

:L—.~

GO =M

an

2 o A42E

(2014)4 ATFAA4E
sl 201433+ 2018
A= ‘ﬂ'oﬂ?s“q-([%i 19] #=).
A/kg), 20199 B

(% 33] =T HFt, AT A4k D G
¢ Y/10a
A= A EA T
F8 =
20143 2018 2014 2019

FAHE 7} 1,024,219 1,137,489 973,008 1,382,778"

Ty BALE7}ey? 33,871 40,725 33,871 40,725

A 1,058,090 1,178,214 1,006,879 1,423,503

S 7HAH - 182,202 215,921 241,485

73 g H dAE, szii?;] - 313,105 350,371 391,853

A 442,873 495,307 566,292 633,338
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HEPY

o ug 3 22 [P

A= B A EA T
T8 &
20144 2018y 20143 20193
AY 4kn] 721,478 796,823 849,317 938,012
EI}71A] - 996,012 790,958 1,182,018
e 615,217 682,907 440,587 790,165
7 7HA] £(%) - 84.5 78.6 83.0
255%) 58.1 58.0 43.8 55.5
=59 336,612 381,391 157,562 485,490
=T E%) 31.8 324 15.6 34.1
0D 20199 AEFu] o7 Q0TI /2380kg)s Y E 90%E 7HEste] A& @b A 83k
D AEAT ST RHEAAL AT AIGE AT
3 HEAT 20199 A 2 AN ARAZ 20147 20184 ZUES [ EH] B2
AR D) BRI RBAQL, WA A7 A

P9 1007 59 3207kl v, Yahdl= 4567H¢o] T 3
& o Ayl EH R 47, 3%(216L%)§
A 21 13, 0%(591:}

T AN F b wFe] Ee
SO 2E YEgFEH 13.5%627H), 7
o

o
L F 5l A

FUANE A ¥ 1725
olgom, FEYeNA BAHE AAT 25
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F 3 Ao u@ g AF A7,
=

2) FE215%2018), 2018

o]

= A9

54 o

Hl= 14870

AXsH o, o
= 2A4E

4 25 947y



2 e (2019d)

71 AA171%}H10a

H| =3 T @7t () =4 (D)
= FAHET7FY 534.1kg 6,000 3,204,600
T FAHE 7}
A Al 3,204,600
2, FHH| 280,000
T2
<5 1,460 190
BE(F71A)m 5]
FARE(F71 )R =] 285,750
3 &
Edy TFEFEH
A 71 et A 51 594,000
H] o] 6,000
%! & 73 2HHl
3 R k=R A ] 316,666
H] T8, A1
Al 71 EHRl &
A Al 1,482,416
. P2z (F71A A1)
dAE (BEA) 145,295
et s nl 615,600
85 FH| 25,000
=s
o 2.5A1 %k 10,000
Al 2,268,311
A7} g ) 2,160,000
k21 127.1A1 3¢ 17,000
o 17,000
fr & A& n 20,652
TAHAEEHH| 18,600
EAAE LA 95,346
Al 4,562,909
H71 71X 1,722,184
S 936,289
FIV7HAE (%) 53.7
255 (%) 29.2
FRAO] 102 FTY2 9879k o, AAHH|= 4389kdolal o] F A FHl= 2097 o]
S A = A HlFo] B2 FJEL AUl FHE 49.3%216WHN)E A5k 0T,
o 2s AEFEH 141%627E), 7B 28] 13.6%099) ¢ £o= ZAE .
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P.%f& %ﬂﬂﬂ = 857wk,

T 549“

(3£ 35] &F-Abe] A4kn] 81 F g4t (2019)

71 d171%2H10a
B! T @7t () =9 ()
%= FAE 7} 1038.8kg 9,500 9,868,600
2= FAE 7}
§ A 9,868,600
22} ZE5H 100,000
=z} 30kg
% =
HE(F7]1 )8 5]
Fat=(F7] v s 285,750
% 5 ol
7t TFEFEH
) 71 E}A) E.1) 594,000
H] 2es ) 6,000
% o) & 732
3 %5 A7 316,666
H] T8, FA 1
A 7] EFH] &
" A 1,302,416
; Atz CF71A,44)
A8 (EA]) 145,295
Qe sl 615,600
185 25,000
o
o 2.5A17F 10,000
A 2,088,311
A7) v 2,160,000
L) 127.11 %Y 17,000
o 17,000
FrEAE &9 20,652
TR AR QAN 18,600
EXAEL YN 95,346
A 4,382,909
H717}HX) 8,566,184
2E 7,780,289
WA & (%) 86.8
A25E (%) 78.8
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azsy ug 3 22 [

EEY 740 28Ik XHE A SO B3 1o Hiu on

® SR Cyperus rofundus) = MESE ALZT0| CHAM As 2
==, 2 E= HUEHM A==

® s/ |22 MUENM 250| 22M 7H=0 Z5HA R 271
iz HESEE B ST B E

® TR0 8 HIH= cyperol, flavonoids, f-sitosterol,
ascorbic acid, polyphenols, cyperene, sesquiterpenoids

59/ 550|25

® RN WA NS USHSHRH ESS FIES YT
B U A B0 R AISED S

& LETHEE ME ZE UGS 17358 5, 7008/600gE &
Of £F7t =5t =5 St 3iE.

® TEAL D07 (UF)S 40 St 22
24, S0E7IS 25 1z20 22 5710
MY

® YZFES HL5HH O G0 ARE 32, O0E
Hefi= 2 0 S5 A M= 10 L
2PHEE

® D4 AFO0| B BO, AT £5 & TE 5
7| 22| 22| HEE X ££2 SANIF0}

=13
= -

® £ TRS 95 TS U0 BHED 20|
£ S BASHE TRYUA ALt 2E0| 1

(BFRASD

o Ip5I0 TR0} LS| 20 Uy 27|12
S S1210] H0j20{0F 2
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3. i SFH| QA upE

re
4
1>
o

ug 3 22 B

(D2 H ZH B2

AL SRR - 3 S48 24, SRAIG 43 202 T

E010| 7192 ZLAPID HISES S7HAPI7| 5 241 1 SH| 4F 3
E13EESSSO%- 3

IH

ESSZ 0.4m 717 0.2mE 5/ ES S UHE S S0 A8s UEstT
FEILARrs TS UAIEP| 5] DY DES =3 QYo s Ay
T2 Aadis Zio] ojuNl. IS 5 s 22, 30| A AL AE
AFHE A0 2§ {]FEI-
EHEBE (=]

8 7|H|ZE A 20x zﬂcm}

=
22 47| W A 20| 12 FHE IE0| SOF HED YIS NS
F

Seoksimmolre.
(

2 0.4m) ¥ £ EE NS0 ST SHAL.

4,237

(TEHEH 28

HiSot Q0= HEZ2 B0 £ Eor HAT EEQ TH=
1022 ElH| 700kg, 24 4kg, BIit 6kg, ZE& Tkg= 2% ©EO
A5 Fod F2010 JSAHI HEE B H 4=

LIHE| 24 gt 2 E kg2 88 =43 ZHESE ZDL
HZS USHES HOo7tHAM 234 Jie) £ 70| 22
0jC},

TP MEfY s FHS NSSI WK0| BT BE FH
S0 FHZS SAHFE WO SO (37) AHIZY 20%)

SO SHLE(Z0.4m) Y S SE D510 SS2FEIHAZ.




re
4
4>
o
=
oo
»2
my
[}

5. Al =28

26 [ - L
%ﬁ % o \ ‘ E i [
% - §E
|3 M b,
: i : H-|
=% : 1w R
L] e .|- A KL |I 4 E.':!u'.u'l L1 l' i | o
Apr May Jun Jui Aug Bep Oof Apr May Jun Jid  Aug  Sep Ot Bpr My Jun Jul  Ausg Sep O
(ZEZ72) (2ET (2N

- SLEETAIN QRIS STHEA] UM 2P HE S 2 EOE ME
- ASIK| THESH0] 102K HBH5HD 1120] 55t
- AHBE 100 Y BFTI2, Y HST, UARS TS e

® TAEFH|H AL B ALBEEUEE R E ST AR T

¢ =HEHMEZE0ESI Zm 0|2 EYIN ETE MY
TR

® lha 54| g4 15055 80m 20|
640 /55 + 150 = 96,000 (ZFRAL)

L] Eil Fh=rTE Ok A Q00L (2E 1 ton) (900,000ml) /96000
= 0.3 ml/plant

SLIE{Y AABIO| HZIAE] (2,500 J/cm? OJA1): 4-55)/2
BLIE{S) AJAE0| 2 A (1,500 )/cm? 0|4): 2-351/2
® DLIEZAIAHO| FONEY: 1-25)/%

® D7r0 i 3500 HEY 3 TS ARSI MHITRO| S

T TRUME SRS BEEHH S TE F 4S5 JHH TR
METEIEER

(LA S B N AR 2 Y HHAR)
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® A7 10SHANM 118 =
SER P LT E)
e

£ 20} BE1S SIg00FE
SR O AS

FATEY SESHOE WA TS Z2 5t

0| 7podt

S5 A ABSHE E1E BT

D

th

SH| WM AL AT HA S A
27 | =0 o=k 8 2 ot Z 002

22 3-4U JE HIAIE F2 200rH =

= FAE= 2100

rl"

= (7F= A2l 2t LY

(FREAZEO FEAER RS (s23ES=Es)

(B2EEs L)

® FHOE US| fell =t 2 ESHE/|H AZA .
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1 Ajuf 24

EMEE
22201744
Septmmy  ws

2]
HaCw
e
e
e
Hzz E
e =
pezp s
~s7z) R
222342
W 3F

EIL AL =R 0 E I ELE0|IERLE S2|H, &E Lt
=0 2|2 HF0E g

HEZ2 coumarind| 2 22| FEE L2 E peucedanol,
. = =] el h=]
umbelliferone S2| 420 212

LSLE ol= S5 0kes S0 LI M2 | 2558
L ZE22E Yt ELH O] S0 M EEE SEHEEM
#0294,

AMEPHHESTTEE 3 5008 /600gE EOHCI S 5| S

JEtaele.
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A 2] (3 BAHY)

dr= A0l E S2 1 E&0| B Ay (2F 4
7, LA S RO HISE T ).

1085 Eg0], HHE HEE 0 20t & 15/

HIZH0| BH0| Bl FhadR) S120| eS| 250,
FAAL G 2O T2, AME = 2= 7hsE0]
sl

AT ESHEY0 EEZ FHR =
= 0S8

(EELE 2 gt

H| (2{mtayug)

SI|EIHHAL 7S THE0| ST S EHE Al SIS
ZA|THESt 20 22

Sablg2 LS Al 385k, TEIE sEES
/e A EEEE A5 E A MAAE 7
A7t=az

CES04mESID IemA Lo LS T 3]
1 20cm FHHEO 2 A-SEIA AR B S 12
rER.

S| TEH A, TS EATES L&
HERERCERC- 18

SLEIHiA =2 B2 21510 HES E20
HLOHE 2 AN ZHE

ZA=10aF 3L 20 E.

(BSLESN
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(msd

& B0 EV|EE SHAF|E HISEE S/ AP | Sio] H4 HEH 22
T EHD|AHS HAEL
& CEOE05m E0.3m, 20| B0mESHH REEUHE S EQO| 22
£ BE5 HEFHARE= 218 YASH | St 22 2 ES LsE. Tt
Hoz DBHMLES MESH=ZI0| 0a3e.
& S EAHRA] BN HE = 7 25cmx 30em FHE0] AR 02 20]232|
Ij20 25cm 7HH 0 = AHASHE 71 A D THES RARHIA]D. 2IIHAHHRA]
FAUEEI 7424 20em
[ = e el = B B, -
& HELI7|HHME S OIE LEHEUHEH LB HEYD HEStnE
=50 20E
=) O & HEDSIEESHEERLEE
FH 2E

(HN 2O HYE)

Iy, 22
U4 IE 2S00 T B BE 0cm AHOE B4

(B 2E)

® CTZ01350{ BN TS L, BEAS 4 YRS EL 0| SemBE U2 7UE

o

]

S0t AHS TGk

® IEZNEHHEEE T EEEEE

® YNCIENI @I 4EAEYAS -
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orC 2
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4. 742 %7

® 7|H|EIS EOM0|HIS T U AHIAINO| 7S] M AT, 2T
Al 1025 | 1 £, 24 10kg, QKF 12kg, ZE ThgS 2 0 2
2 52|D HOSHN MEAHP EEE HAS T A

® L{HA] 24 10kgd 242 kgl 88 =T 2HEC 2 0t ZH2L
ASHEE B0 IEM 284 1Sl = 210] 2 AY.

& IHEHE MRS T = SH | kst 50| BRI = SH| S8t H|
{HEFH B2 ZFs SRl Ti0| =2

5. At =3

=6 - £
28 4 sl f 48 N
£ : \ =
iu. EE‘W gim 1h l| '“”1
E?_ E om l “ E o ||"1‘| rn““l- 'T'
i §
[ ol LA AL II h-!u'.u’l -.li'l | 6l
Apr May Jun Jui Aug Bep Oof Apr May Jun -.Iui Aug  Sep !:tsl Bpr My Jun Jul  fusg Sep O
(TEL7|2) (2T { A

- SLFTIAIN QRIS STHA] UM 2T HEE 2 EOFE ME.
- ASID| THESH0] 10STE HHESHD 1120] Ssrat
- AWBE] 10YTIAIL| U BFETI2, U HST, UARS JHHEE LIERE
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(A S| A SR A LB T 2 & O A AR

& TAEH|E S S LRSS HE S A MLARED.

® = E-UMEEE0IER 2m 02| S-S EAH

27| HEH T2 BT S

L Thaiilﬂ*'-"-* ‘FEEE:E-Dm 0]
BA0E/F5S + 125= 80,000 (IS

® 15| F--2F Ok 4| GO0L (ZE 1 ton) 900, 000mI/80,000 3
= 11.25ml/plant

® DI AABO|HZHAE] (2,500 Jfcm? Of4): 4-58)/2
® DLIE{Z AIARIO| ZAAEY (1,500 /cm? Of4): 2-381/2
® DS s 3-5Q R HE| 3 B A D HHEHO| LIS

FQ £-QUIMO| QIS HABIN R ZH T, MS AN
GEasTETa

LELE2 =70 Nl S5 +2istH A0 = S2fst
2N SEE FelsrERIR YEREME.

FELE0| 21 108 SRE0)M 118 240 2215}
T2 ZTO|WELIES AN £ S 20 E BT

=i

2o

onrg o

Plegraemimaa P ue
A5 270 (52T} 620 251 20| S
2|2 SIS A2 0}2510] WR|7HHRLPIA
9H S50 SOLY, LES H|BE NBEEEL 5

0l S=545t= 20| 5.

-.U‘d MESte B FEEHHE R 20

o3 110

=2

|:||l

E‘fﬁ

(FsU=E =MD {rEeh=23)
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B suxter wEel 7154 2% 24 o MY

2L diZF &4 PF &9

dxEvrolt AF 229 AR 4 2 uF 4 Uy g4
EELE

Hadzadrolt & WH2 Li et al, 20100 71Z3te o5 2ol & WHe g9
ot 53 AEAEE 19659 HAALE ol 8ste T4 sANERIV|E o] &3t
Az 3, dxH A=A % T2pef AbdbS o] &3t #afsted, 100 mg ¥ WEFI &
Az 2 mle] 80 %(v/v) WEES Y1 FEF(vortex)stal 60 T4 1AZE 54 &3
7<1ﬂ(sorucat10n) —’F Fote Aeds g5 o AAS 23 ¢ W

shal &gk 3 3d ksl 2 mle] 80 %(viv) WESS YW
H 3 um Acrodisc syringe filter (Pall Corp.; Port Washingto
n, NY)% }04 o2 3 & HPLC vialdl F938tx sldz2v 0= HPLC B4 &
+=H ot
- HPLC #2412 UV-Vis detector, autosampler, OptimaPak C18 column (250 mm X 4.6mm,
5 xm; RStech; Daejeon, Korea)7} Ag¥ NS-4000 HPLC system o] &3}le] =331t}
EAZAL ot EoF ZSE 7] F 1571A Y sldz2 ool E4 (gallic acid, cat
echin, 4-hydroxy-benzoic acid, chlorogenic acid, caffeic acid, (-)-epicatechin, vanillin, p-c
oumaric acid, ferulic acid, sinapic acid, benzoic acid, rutin, trans-cinnamic acid, querceti
n, kaempferoDE< 571719 5 & 3421 & HPLC £4& F3t4 area #& 53
3 o]E o] &dt HAAIAES AAsAT. Ao HAFAY AH A=mvtEIHES o}
o] [£38], [1€150]% Zt.

[¥% 37] HPLC &4
HPLC Futecs Co.
OptimaPak  C18-51002546

Column . .

(250mm x 4.6mm 1.d., particle size 5 um)
Detector 280 nm
Column temperture 30 C

Solvent A (0.2 % Acetic acid)

Mobile phase
Solvent B (Methanol)

Fow rate 1 ml/min
Injection volume 20 ul
Time 98 min
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HPLC

Futecs Co.

0-1.0 min, 95% A

1.1-4.0 min, 95%-85% A

4.1-9.0 min, 85% A

9.1-14.0 min, 85%-80% A;

14.1-24.0 min, 80% A
24.1-54.0 min, 80%-70% A
54.1-55.0 min, 70%-55% A
Gradient conditions 55.1-65.0 min, 55% A
65.1-75.0 min, 55%-44% A
75.1-77.0 min, 44%-40% A
77.1-79.0 min, 40% A
79.1-80.0 min, 40%-20% A
80.1-90.0 min, 20% A
90.1-91.0 min, 20%-95% A
91.1-98.0 min, 95% A.
[ 38] Hdz=gxols RFFS o83 HAFA
No Compound Retention time Calibration curve Coefficient of determination
1 Gallic acid 7.81 v = 32.55772328x + 0.160117794 R? = 0.999964255
2 Catechin 16.2 y = 7.889742787x - 40.24235366 R? =0.999881991
3 4-hydroxybenzoic acid 17.8 v = 16.42050168x + 100.7973874 R? = 0.999686017
4 Chlorogenic acid 18.6 y = 17.79533436x - 70.35135552 R? = 0.99992958
5 Caffeic acid 22.3 v = 39.98286487x - 65.70752695 R? =0.999891287
6 (-)-Epicatechin 24.5 v =8.521761941x + 4.57165651 R?* = 0.999975384
7 Vanillin 25.4 v = 48.09526377x + 156.7032126 R? =0.999803677
8 p-coumaric acid 33.4 v = 60.93255724x + 266.0343572 R? = 0.99988943
9 Ferulic acid 38.3 v = 36.30012827x + 304.8329201 R?=0.999715343
10 Sinapic acid 40.1 y = 16.45250242x + 35.5884087 R?=0.999914162
11 benzoic acid 44.3 y = 7.525240872x - 37.38700057 R? = 0.999702659
12 Rutin 59.4 y = 8.09714215x - 105.546569 R? = 0.999542863
13 Trans-cinnamic acid 65.1 v =91.68315852x + 141.8036262 R? = 0.999944399
14 Quercetin 68 y = 15.39260829x - 284.3200406 R? = 0.999581652
15 Kaempferol 755 v = 16.54754485x + 16.16885977 R?=0.999140587
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— G\ Clarity Lite\ WORK1\ DATA\ PCH\ Phenylpropancid\ 5%, & &\ 170713\ n9 - Detector 1
400~
300 r,
3 3
S 200 IJ
) " ° |
P S o+ o -
100- 2 P Be-mea ooy S A
| g2 e b8 o 5 2 &
i\ ol el Al I\ p <
[} r".-.- r.-_lll.‘._l_r.;H.-. | .r.;F.‘.-T......... - T\+ - J__r__ A
0 20 40 60 80
Time
(13 154] HLEZIayolt RFZo AZuETH
2) LC-ESI-MS &4
- GEA E AR, PF ASE ARE I AP dPxEvheo]E FEYL

stel F&sga

100

[min.]

°ol-&

, ©]& 4000 Qtrap LC/MS/MS system (Applied Biosystems, Foster City, C

A, USA)o] 7& J% Agilent 1200 series HPLC (Agilent Technologies, Palo Alto, CA, USA)E

B o 2~
'f‘/‘\jla"l‘

o

o] &3t Fol2 WA(IM — Hl—e=z

o Ao 391

B3k LC-MS 24

[ 39] LC-MS ¥4 =A
Parameters Conditions
Scan range 100-1,300 m/z
Scan time 4.80s
Curtain gas 20.00 psi (N2)
Heating gas temperature 550 °C
Nebulizing gas 50.00 psi
Heating gas 50.00 psi
lon spray voltage, 5,500 V
Declustering potential 100 V

Entrance potential

10V

3) SAEH
- HPLC B4

y, NC, USA)L
o] &3t p <0.05

o

o]&3}o] Duncan *

FEAA FoFEs

SRREEE!
D) 2zt
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O #2A AT esrol= HPLC B4

- AdEEgrolEs F2 AYAEANA RAFE dEHA AE oAU AMEEC T 9]
3 A ZERolE AlFe =HEL 7 A=y, 2FF, 34 2EfHx
ol ogt F4, gl o A, Hos Fo] =&, UV =&, A 2 329 3t
AE Bode oA Fa% JEE s, 3 dA7EAFH fEY HEdzEnrolt
o] Al 4bs), o, FuAE &3 T Ao dA f9d AES st Aol W
& 28} 2 thBennett & Wallsgrove, 1994; Dixon & Paiva, 1995).

- B AFoA HdZEvol= HPLC E443E ® 49 22 FEANE F 10712

HdzEvwol= &2 (4-hydroxybenzoic acid, chlorogenic acid, caffeic acid, vanillin,
p-coumaric acid, ferulic acid, sinapic acid, benzoic acid, rutin, trans-cinnamic acid)<
retention time®] ®lal 9 spike testE F3te] EASAL JME EH AFFAHS
&3t A=At FRAoA rutin®] ol M & ASE WERSI(901.17 £ 1
3.41 ug/lg DW(Dry Weight)), 7 t3 S 2+ benzoic acid (519.43 + 16.38 ug/g DW), f
erulic acid (459.86 + 0.50 pg/g DW), 4-hydroxybenzoic acid (352.21 + 2.38 ug/g D
W), chlorogenic acid (263.10 £ 2.25 pg/g DW), p-coumaric acid (245.06 = 0.48 ug/g
DW), vanillin (187.13 + 0.50 pg/g DW), caffeic acid (122.84 + 0.64 pg/g DW), sinapic
acid (91.25 + 1.86 ug/g DW) o2 YEl o™, trans-cinnamic acide] gFaFo] 71
9o Aoz Yelytth (78.23 + 0.15 pg/g DW).

(% 401 FRAe] Hdz2shwols B2 £4 (ug/lg DW)

No.? HAdzavirol &
1 4-hydroxybenzoic acid 117.40 = 2.38
2 Chlorogenic acid 87.70 £ 2.25
3 Caffeic acid 40.95 £+ 0.64
4 Vanillin 62.38 = 0.50
5 p-coumaric acid 81.69 = 0.48
6 Ferulic acid 153.29 = 0.50
7 Sinapic acid 30.42 + 1.86
8 Benzoic acid 173.14 + 16.38
9 Rutin 300.39 = 1341
10 Trans-cinnamic acid 26.08 = 0.15
Total 1073.43 + 28.86

a HEzENrolE F4H9 &F +#4

@ FRA ALz 290l LC-MS &4
- Pz 2ol B4 ESI (electron sprayionization) &©]& X
Al olFojFom F 10709 HAEZERdrolE EHE AT

|

2] (negative mode)oll
2121t} (4-hydroxybe
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nzoic acid, m/z 137.6 [M—H]—; Chlorogenic acid, m/z 354 [M—H]—; Caffeic acid, m/z
179.4 [IM—H]—; Vanillin, m/z 151.4 [M—H]—; P-coumaric acid, m/z 163.5 [M—H]—; F
erulic acid, m/z 193.3 [M—H]—; Sinapic acid, m/z 163.2 [M—H]—; Benzoic acid, m/z 1
20.6 [M—H]—; Rutin, m/z 610.3 [M—H]—; Trans-cinnamic acid, m/z 147.6 [M—H]—)
(& 41, 19 1511

[ 41] LC-MSE &3 FHANM AEd ddz=violE AF 24 &5

HPLC Peak Narme Molecular Molecular R M H]
No Formula Weight (min)
1 4-hydroxybenzoic acid C7HsO3 138.12 19.057 137.6
2 Chlorogenic acid C16H180¢ 354.31 19.815 354
3 Caffeic acid CgHgOy4 180.16 24.635 179.4
4 Vanillin CsHsOs 152.15 25.570 151.4
5 P-coumaric acid CoHgOs3 164.16 35.439 163.5
6 Ferulic acid C10H1004 194.18 40.224 193.3
7 Sinapic acid C1H120s 224.21 41.144 163.2
8 Benzoic acid C/HeOq 122.41 45.171 120.6
9 Rutin CorH30016 610.52 63.094 610.3
10 Trans-cinnamic acid CoHs02 148.15 66.954 147.6

R: retention time

4-hydroxybenzoic acid

GEE [0 T e T

il P i

S g R AL 1 TR B ';J“.“.h.\]gm

Chlorogenic acid i
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Caffeic acid

Inensty,cps

TEEE

:.gmhijﬂn& ki Jﬁ,:ﬁiﬂ;@hm;@.uu.m.ouu|u.1;@[u«muggdwujfm’muﬂﬂ@ﬂﬂﬁ."Wu,n:jg Mﬂ@ﬂ? vaJulLAu bl bl

Vanillin

BT Y W O 1 ]

P-coumaric acid

ety s

Ml u%im.ﬂggmml%wmm&é i 27 t%lgm\k Eu.u%gm,liﬁ.@l _A‘"‘éﬂu. 5 T, lu byl T

o

- e Sy o raaE Cre Sy w =
229

Ferulic acid
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§

e

Sinapic acid i

EERERERE

Benzoic acid

i, s

Rutin

sy s

Trans-cinnamic acid

o) deal

[18 155] &HEANA AHAEH HLEzZzuyoles Al B2 LC-MS AZuE1H

dEZZubzol= HPLC &4
oA FldzEaolE HPLC #4274+ 349 Aok B3 AdFole= & I
zZ2uyol= A% &3 (catechin, chlorogenic acid, caffeic acid, (-)-epicate
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chin, vanillin, ferulic acid, rutin, trans-cinnamic acid, quercetin)e] A%, A a5
o= & 7/0¢] &E3Z(catechin, chlorogenic acid, caffeic acid, vanillin, rutin, trans-cinna
mic acid, quercetin)& retention time®] Hlx P spike testE F3ste] FRlstFH L AE
Ao AFFAHAE o] &3t A=A

A AR A= rutine deFo] 7 B AC 2 YENGT (4475.38 £62.21 nglg DW).
1 Y9 2+ chlorogenic acid (1310.78 + 48.58 pg/g DW), quercetin (430.89 + 26.0
7 uglg DW), catechin (358.16 =+ 48.58 ug/g DW), ferulic acid (111.00 = 1.87 pg/g D
W), vanillin (57.29 £+ 1.78 ug/g DW), caffeic acid (48.70 + 0.66 pg/g DW), (-)-epicat
echin (43.35 = 1.19g/g DW) =S & YEFY o™ trans-cinnamic acide] $FaFo] 71
2 ZAoE YeERT (26.95 + 0.10 pug/g DW). F sz gt ol= g3 6862.41 +
149.30 pg/g DWoldth. FAFSHAl, A stF-ol A= rutine] gaFo] 71 =& Ao E ek
Wk (2337.71 + 67.68 pg/g DW). I th= S 2= chlorogenic acid (493.86 + 8.57 uglg
DW), quercetin (376.00 = 0.28 pg/g DW), catechin (135.33 + 1.50 pg/g DW), vanillin
(57.29 + 1.91 ugl/g DW), caffeic acid (44.22 + 0.22 pg/g DW) =O.& Urﬁ}uouﬂ tra
ns-cinnamic acide] 3FaFo] 7P e Ao Z yERka (26.72 + 0.33 ug/g DW) = ¥
=X Zuolt a2 3471.13 £+ 78.82 ng/g DWol A th.

T HEzEgrolt e Ao At HEt 1988 2 ZAoE FQlEH
o, g A HEH catechin, chlorogenic acid, caffeic acid, vanillin, rutin, que
rcetin & A|3}Rol| Hlste] Z}zb 2,65, 2.65, 1.10, 1.91, 1.15 8} =4t} Althrl, (9)-epic
atechin¥} ferulic acide 22 X|/JF-o| At AE= At ¥EH| vanillin, trans-cinnamic
acid®] &2 AH-oF ABFE Atolo Fo7 Aol7} gle A E YEHTHE 421

[ 42] BF AR Askre] sdzesheols 24 24 (glg DW)

No Phenylpropanoid R -H 2] 3} -
Catechin 358.16 = 18.83 a 135.33 = 150 b
2 Chlorogenic acid 1310.78 + 48.58 a 49386 + 857 b
3 Caffeic acid 48.70 = 0.66 a 4422 + 0.22 b
4 (-)-Epicatechin 4335 £ 1.19 ND
5 Vanillin 57.29 £ 1.78 a 5729 £ 191 a
6 Ferulic acid 111.00 + 1.87 ND
7 Rutin 4475.38 £ 62.21 a 2337.71 £ 67.68 b
8 Trans-cinnamic acid 2695 = 0.10 b 26.72 + 0.33 a
9 Quercetin 430.80 = 0.80 b 376.00 £ 0.28 a
Total 6862.41 = 149.30 a 3471.13 £ 7882 b
ND: Not Detected
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Q@ #F AdZ2urolE LC-MS 4

- ez ggrole B2 ES] (electron sprayionization) 2°]-& W2l (negative mode)<l)
A ol o & 73 19 3o WEW WE AGFoA T Y dAEdZERrolE
A% E2& &21sA T (catechin, m/z 289.7 [M—H]—; chlorogenic acid, m/z 353.7 [M
—H]—; caffeic acid, m/z 179.7 IM—HI]—; (-)-epicatechin, m/z 289.6 [M—H]—; vanillin,
m/z 151.8 [M—H]—; ferulic acid, m/z 193.8 [M—H]—; rutin, m/z 610.1 [M—H]—; trans
-cinnamic acid, m/z 147.7 [M—H]—; quercetin, m/z 301.1 [M—H]—).

437 19 1529 mEW BF AFoAE F TN dALdzZEgrolE AF &2

sto1d 4= Aot (catechin, m/z 289.9 [IM—H]—; chlorogenic acid, m/z 354.1 [M—

H]—; caffeic acid, m/z 179.7 [M—H]—; vanillin, m/z 151.8 [M—H]—; rutin, m/z 610.3

[M—H]—; trans-cinnamic acid, m/z 147.4 [M—H]—; quercetin, m/z 301.6 [M—H]—).

Mo

[ 43] LC-MSE &% W3 AGFoA HAEd sAdz=drol: Al EE 55

HPLC Peak Name Molecular Molepular tR M—HI]-

No Formula Weight (min)

1 Catechin Ci15H1406 290.27 16.118 289.7
2 Chlorogenic acid C16H180¢ 354.31 20.979 353.7
3 Caffeic acid CgHgOy4 180.16 23.242 179.7
4 (-)-epicatechin Ci5H1405 290.27 25.260 289.6
5 Vanillin CsH3Os3 152.15 27.909 151.8
6 Ferulic acid C10H1004 194.18 41.063 193.8
7 Rutin CorH30016 610.52 63.079 610.1
8 Trans-cinnamic acid CoHz0s 148.15 68.011 147.7
9 Quercetin CisH1007 302.23 69.618 301.1

‘R: retention time

Catechin

o et o e

= bbbk,
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Chlorogenic acid

Caffeic acid

(-)-epicatechin

Inersty ops

T(GBP-SRosD of 170505 Wi (TGros Spray) WX 256 oo

Vanillin

Trensty,ops

MU G RENOAENNEE OO e s
cERIRIRIRNRNREREREEIEaa R
8 ShERBRBECRE0205 0808280
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Ferulic acid

Inesi, s

; z.gl/.ﬁﬁ};;m]ﬁ@ﬂ\\%J":;;.Un.mn;.og,\u.,,mgf"xrrg@...m;;.;L

)

T ko ol b S
b kb okl

Rutin

Trans-cinnamic acid

T, s

Quercetin

(29 156] "=
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)

g ug 3 22 [P

[ 44] LC-MSE 5% W¥F AstHA AEd dAdZagxolE AlF =4 55

HPLC Peak Molecular Molecular R ~
No Name Formula Weight (min) (M—H]
1 Catechin C15H1405 290.27 17.338 289.8
2 Chlorogenic acid Ci6H1809 354.31 20.028 353.8
3 Caffeic acid CgHgO4 180.16 25.067 179.7
4 Vanillin CgHg03 152.15 26.669 151.8
5 Rutin Ca7H30015 610.52 63.338 610.3
6 Trans-cinnamic acid CoHgOs 148.15 67.386 147.5
7 Quercetin Ci5H1007 302.23 70.269 301.9
R: retention time
Catechin
Chlorogenic acid
= M) ), 1 ot
Caffeic acid
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Vanillin

Rutin

s10ap2e
2b1a
‘ e

R,

il

BF-roo of 170906 il

Trans-cinnamic acid

Quercetin

JM.MJWWWL uﬁﬁﬂJ»HWMMLMMEhhummwﬂlmmwhwmawlmmwummmhimww

[2E8 157] WE AR AE&E HdZ2nrolE A% EZ9 LCMS ARVETH

2 dFolA gy FRA R WF phenylpropanoiod A2 WE
NaCl9 5% ¥ A £ 7]ed 2484, FHAFAANA AujdE 5
7184 =4 &4 2 Al AVE ZAEY TlsAd =2 B4 28 2 Ao, ¢ u
ol7kA i AES o83 Vs AF @) M A =&l 2 Aolg AsHT

= AN

wa, N2

4
o
o

- 156 -



| 2-10 EECIRCREIT R

7 AU g
- B ATE 3HA EgelA AME 1494 FF % ASDA B FRA AFEY B

g AdzEsheolt A% B4 BHS $UFOEA (A EgelA Aud B g
s A Zo W 9@ 54 B AuE AL, AF A4 BA A

ot do Y

. d72%%
D A AAA Auijd FFEA ASEA E AS5=2A
- A EA A AulE FRAE AYSHA (stage 1, stage 2, stage 3) ¥ A EANBSE AA A

L® olgate] Satshel £, AHY, ASRE Urlo] AHEAE AAAHOH, AR
M2 A el Asiie] dolsk Frkshe AL Hlstdrt

[ 45] &FFAe] A5 BA E A5

A% (cm) A &F (Cm)
Stage 1 20.57 £ 0.72 12.20 = 0.50
Stage 2 41.07 = 6.09 16.83 £ 3.03
Stage 3 51.57 £ 2.15 22.33 + 1.87

FANA AuE ASEA E FEA Hdzz28olE HPLC 4
A AN A S SA(stage 1, stage 2, stage 3) ¥ FRAE o] &3te] Fgs}]
Ro} AT UHo] BAAEANIIL BHF F HPLCE ol §3te] Uz ebinols
< FPsA
retention timee] ®la = spike testE F3dle] P Y =2
AE ol &3ttt AHTA B FRAY AGFAAE 459 H=4Hgall
c acid, benzoic acid, chlorogenic acid, caffeic acid) % 4%¢] Z2}X o] =(catechin, (-)-e
picatechin, rutin, quercetin)S ZE3Fel= F 9F9] HUEZ ol AR EZAS F2ls}
AT wkHo), RALY] A EHHol A = 35/] ¥ & 4H(chlorogenic acid, caffeic acid, gallic a
cid) ¥ 4%9] ZgR o] =(catechin, rutin, quercetin, kaempfero)& Zgsl= F 759
HdzaEgsolt AlF 245 gttt 1t s oA BSAAZE 2ol we} =4
FoAe AdZEnrolE AF E49 o] fidte BFS UEw oy ztol7b UA
%v ZAoE Yeyt AstFoA e HEZENEolE Al EEY o] FUtste A
o= Yetuo{ad 154, 1551
- R AR N EF gheFe] vl wrEM, catechin, caffeic acid, (-)-epicatec
hin, benzoic acid, quercetin®] o] AWSFTAVE XY Hol| e} F74sl AL, stage 1 A
Ao Hlsle] stage 3 A AFlA Z+zb 1.79, 1.20, 1.43, 1.95, 1.018] =7}3}d ). gallic a

i
lo
T ool ot
-0,
s rlo
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cide] 7-¢-oll&= stage 3olAqr ARAEHUS. FFEA] AtFoA AE £ ] vl
w2/, gallic acid, catechin, chlorogenic acid, kaempferol®] &-&o] A{HA 7} Z )5 ol
we} SV AL, stage 1 A S0l Hlsle] stage 3 A|sFF-ofl A Z+2b 4.05, 1,79, 5.25, 1.24
Wl S7FsEE T rutin®] 74 -$-oll= stage 3ol AW WA E a1, caffeic aicd= stage 1o A7+
HEEAHTH 154, 1551

Gallic acid Catechin
0.1 - 12
0.00
= 888 =
£ 0.07 A s
£ 0.06 2
0.05 b 0.6 -
i 504 &
5p 0.03 o
B ﬂ-m | = DJ
0.01
0 : . . 1]
Stage 1 Stage2 Stage 3 Stage 1 Stagel Stage 3
F=THE BT
Chlorogenic acid Caffeic acid
24 0.045 -
1.8 1 0.04
= 1.6 1 I = 0.035 -
iy 2 0.09
51*1 I £ 0.025
0.02 I
0.8
E{" 0.6 L *En 0.015
= b =
E 0.4 g 0.01
0.2 4 0.005
0 . . . 0 ; .
Stagel Stagel Stage 3 Stage 1 Stage2 Stage 3
BETH EsTHA
(-)-Epicatechin Benzoic acid
14 02
0.18
= 2 = 016
=1 £ 014
-
.E‘ 0.8 - I = ﬂbl‘-l'
0.6 A 0.08
o 11
04 5 0.06 = _
=
o2 i
0 (i
Stage 1 Stagel Stage 3 Stage 1 Stage 2 Stage 3
HETH| T
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Rutin Caffeic acid
0.25 - 0.045 -
1 0.04 4
= 021 I Z 0.035 -
i £ 0.03 -
= 0.15 - F 0.025 -
g | £ o0 - z
2 = 0.015
E .05 Eﬂ 0.01
0.005
0 - 0 . . .
Stage 1 Stage 2 Stage 3 Stage 1 Stage2 Staged
| EETH
Total phenolics
4 -

mg/g dry weight
K

1.5 4
1 4
0.5 4
0 . : ]
Stage 1 Stage2 Stage 3
R

(29 158] ZHAsAolAM Aujd ASEA 8 FFA AGE dAdzzveole &4 24 (mg/g DW)
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Gallic acid
0.05 -
0.045
D04
= 0,035 -
£ 003
g 00251
o 0024
= 0015 -
= 001
0.005
0 .
Stage 1 Stage 2 Stage 3
W
Chlorogenic acid
0.6 -
L 05 A
.Eﬂ 0.4
=
5031
=L
502
70l -
0 ; .
Stage 1 Stage 2 Stage 3
YT
Rutin
0.25
= 0.2 -
e
£ 0.15 4
'E. 0.1
&
=
= 0.05
0 ; ;
Stagel Stage 1 Stage 3
AITH|
Kaempferol
0.09 -
0.08 -
= 0.07 A
=
= 0.06 -
F .05 -
004 =
£ 0.03 1
£ 0.02
0.01 -
1] T
Stagel Stage 2 Stage 3
BT

(29 159] ZbH-sAolAM Aujd AS5EA &

it A

3) FEA Hd=ZzadolE A% EF HolHY
- 18 156%} Zo], FAEA A= component 13+ component 25 o] &3l YERU O H,
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AL4% g ol Z
Catechin
0.3 -
025 4
=
=g
2 02
=
I 0.15 -
-=:=§ 0.1 | I
T .05
o ; i
Stage 1 Stage 1 Stage 3
MRTHY
Caffeic acid
0.5 -
0.45
- 0.4 A
=0 0,35 4
2 03+
0.25 4
2 <
5t
=0 015 1
= 01
0.05 -
0 : . . i
Stage 1 Stage 2 Stage 3
E=sTA
Quercetin
0.5 -
0.45 -
= 044 I
=035 4
£ 034
025 -
0.2 4
= 0.15 4
g 01 -
0.05 -
0 ’ )
Stage 1 Stage 2 Stage 3
BT
Total phenolics
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=12 A
El: i
=
E 0.3 -
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]
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Stage 1 Stage 2 Stage 3
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AAEANA AE AEDA @ FRAL ALz gols A% B4 HoHE o] &

o FAEEAES A Stage 1 GAIJ] FHAY] AstR= 1-38.2 FASH, stage
25 4-6, stage 32 7-92 FAEFTH 19 156904 1-38 X3St stage 13} 4-6& X

st stage 29 FHEAE AR EEE IF5S UYEWRleH, 53], 7-9& UE = stag
e 39 FRA] AGFeh= AR SH8 FEE IFS ol FAUh

- 19 1573 %o, stage 1 @A) FRA] A3t 1-30.2 ® A, stage 25 4-6, st
age 3< 7-92 TAEPTE 1Y 157914 1-3& E3HE= stage 1, 4-6S L8 stage
2, 7-95 X33l stage 39 FRA 21F2 AR 435 EEES AT & AT

Component Scores

@
=
L=
ek
o 1
i
()
@
=
=]
£
g 9
Q
=]
-2
-4 -3 -2 -1 0 1 2 3 4
Component 1 (44.17%)
Componanl Fallarn
1.0
_Caffeic ackd
o8 cA;:n.n.-\. 3
[—i—Epicatechin
0.6 LN
Catechin
i_;\ o4 __‘lulul
o o.2
L)
i oo
E
5 _pz .:Ii.'.hlnrbnan-\.' acid
% Gallic wed
5 —Q, 4 Benzoic ack u} Boemeeyi
—0 &
-0.8
1.0
1.0 -0.8B -0.6 -0.4 -0.2 0.0 0.2 o4 0.6 0.8 1.0
Component 1 (J44 1736)
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4) XA FAANA A FEA 35719 HdzEacolE AF £ HPLC £4

- HHFAAA AuE FRAY IS Yo Ese HEzZEgrolE AlF &2 HPLC
XS 339t 3 7)ol A catechine] o] 7 =& Ao =2 et (1.31 £ 0.16
mg/g DW). 1 B2 2% chlorogenic acid (0.96 = 0.15 mg/g DW), gallic acid (0.56 =+
0.08 mg/g DW), 4-hydroxybenzoic acid (0.27 =+ 0.04 mg/g DW), quercetin (0.23 £ 0.00
mg/g DW= 2 YEbt o™ kaempferol®] o] 7Hd @& Zlo 2 yewt (0.04 + 0.
01 mg/g DW.).

- 162 -



Flower

L6 q

1.4

12
.%E 1
=
= 0.8 1
=
EL 0.6
EL
=

0.4 1

0.2 1

u - . *—|
i.
\'{' 9@ {' l.. A,\é
& ¢ d,ﬂ“ G@J o &
.s”g &
W
Phenolics

(29 162] A FA A Aujd FFa 51719 ddZevcol= AF &2 HPLC &4

HEdEZEgrolt A% =452 ofnx4kRl #d et d(phenylalanine) . 2 58 4 H T
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Ao I8 Al 4-OH-glucobrassicin, 4-methoxyglucobrassicine X3st= & F3ZA| =1
OlE gtefo] ZUlE a1 F dHEm St A SUlsteE Ao 2 yERY T (Yu an et al, 2010).
T, AP 3 A= e ek 9 FAEY FF wt 2= Ao E UE
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|7 A

FHRAE AT Az A AEEA T3, A8, = 9 IEdA Age oF&F
Eo]tH(Dassanayake and Fosberg, 1985). gt &FHat= mEedt 7] S} ALGEN A AY Kol
Fom Jhgol AstAT Aol E 2 HE HaAd At FAGATE FAEA UM
tHKim et al., 1997). &F-2e] =9 AE+= cyperol, flavonoids, @ -sitosterol, ascorbic a
cid, polyphenols, cyperene, sesquiterpenoids v«] J¥E-o] dHSonwa and Konig, 2001). &
8] FRAY Bee Aeugs AAZE, 21828 2 sjEdAEo =8-S Fil(Hwang et
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al, 2012), 9= % ¥R 2L (FFAA oFg oz ALLE T QuHPal and Dutta, 2006).
WEL g e gdA xR R Ar|EvEcldis EEH, BF UEY RYE ALF
olgtal FHlee et al, 2015). F& oJAYES Tt FHHAY el Aol &
o7 AMEEH7E 3Fdin et al., 1992). WEo] ARS coumarinAdl B2 FAECZ peu
cedanol, umbelliferone 52| Al &o] ATHShin et al., 1992). WFo Mg F& dol=
B2 Qo AR EEAEY FFOE QIS WA ES Y vlH] SO AMSE = ofk8AE
Z A 2:0]31 tHSong et al., 2010).

WebA A EQelA 4 Al Aujstel Foe W

4 T © AFIPHA A=EA FE
2o} BFe AL FEse] Vededes &

30

I air curing
[ Hot air drying
4 I Freeze dring

o
2 3
(o2}
E
0 2
i
c
[
wid
c
O
(&

. _d

T T
gallic ()-  p-conmaric Chlorogenic 4-hydroxy Rutin Kaemp Total
acid  Epicatechin  acid acid -benzoic -ferol

acid

(19 165] = Wl w& A A+

_@

A=t

[K

2ol A% &3 HPLC &4

ook

R 23 7edEE Y 4§ (-)-epicatechin, 4-hydroxybenzoic acid, chloroge
nic acid, rutin, kaempferol, gallic acid, p-commaric acid <=2 & 3o EHth A4 24
Azx9] 7% gallic acid, (-)-epicatechin, p-commaric acid, kaempferol & 47}# EZo] &
AEALL, €F Az VA 220 5 45U =3 4 dx+ (-)-epicatechin,
chlorogenic acid, 4-hydroxybenzoic acid, rutin, kaempferole] Webytal & 57}# &2 o

o I8y 229 e 52 dxA 7 éoh‘l‘ﬂ dF Az, A2

’ j= i
A=, WEhA total dHw FFS FAIS Wl 2 dxrF 0E A= Gyl vE #FoF
o= wgon, €F dxs A2 10 dx EF v«l A kel & Hoi.
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(29 166] A= WHol e FPA A5y AYZZsheol= AF B4 HPLC ¥4

FH2LY] AHE e 24 FgEFS B43% A3 gallic acid, 4-hydroxybenzoic acid, cate
chin hydrate, chlorogenic acid, rutin, (-)-epicatechin, kaempferol®] <=A=Z YEom F
T7}A] 4o BEMFEAY. A& 21 Ax A9 gallic acid, rutin 271% E2& 3213
o, €% H1x9 7% gallic acid, chlorogenic acid, 4-hydroxybenzoic acid, rutin, kaemp
ferol & 5719 &40 EAHJY. 52 7AZx2 Z$ol+= catechin hydrate (-)-epicatechi
n= A2 24 dxe vix7HARE 27) Edol FEHUT. waA F HEY FEFs 24
R FF AdxoA UmA dx Wyl Hlg) fFoatA =4 Uehde AS gdd
ANow, 34 Ax, A 1 AR &AHE YolA = AHIFE BAT.
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acid acid

(29 167] A= ol e B3 AGHF ddz2gdieol= AF =4 HPLC &4

5o R 754 4 2 4-hydroxybenzoic acid, rutin, chlorogenic acid, catechi
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n hydrate, 4-hydroxy3benzoic acid, gallic acid, (-)-epicatechin®] =AZ =& FHFS B
om F e =do] EAHE. 4= 54 =94 7% chlorogenic acid, 4-hydroxybenzoic
acid, 4-hydroxy3benzoic acid, rutin, gallic acid’} &2l om ZF 5712 EHo|Qct EF
71 Z+ chlorogenic acid, 4-hydroxybenzoic acid, rutin, gallic acid, (-)-epicatechin®] }E}
Yo F 5709 Edo] EAHAY. 54 #Ax9 A 4-hydroxybenzoic acid, rutin, chlo
rogenic acid, catechin hydrate, 4-hydroxy3benzoic acidZ v}Z7}A &2 F 570 E&o] &
A=A T dE FFS B 32 Ax W] fFostA =2 #e BHioen I HE

AQ Az, 9% A2 €08 FFo] YolAE AL FAF & YA

3.5

I air curing
[ Hot air drying
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- Az el wE $F Asrel %4 22 ¥¥e $4F A3 4-hydroxy3benzoic
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2 52 dFS Bon F 6719 Edo] EAHAT A 4 12 A% gallic acid,
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