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Fundamental studies on the efficient seed production method of all-male hybrids

and improvement in antioxidative bioactivities of Asparagus officinalis L.
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IERE — BB TR LT,
RERE  WE i TED £ %, SAIH, RE 5, 30°C

RS LH &R (FXREEL0%EAT), HH © @i (FERREBEES0~70%)
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1To7z0 R HICERE L 72168 O FEZHEER D
BHITo 7o BEDFKIML 2 11 H LA, 20
ZNOK» S RELZFINL, HRE, FHEH,
—RL7 TR R OETE LR L 72,

b. BRRUEE
REIEHOFEFRIZL, 6 H1I6H»>9H 1H
F T 70~90% D B il 2 #ERF U 7z, BT
A% b 1AM, {EHORENTETDH
2L TWwizhs, ZORRP K2 »APRE
L7AEM T H W HIFR 2R T 2 2 LS
Wi oTz, 2Ly, oz E L
TR 2RI L RS RETH 5 Z &
bholze Rz, BRPOSETERICEZEHE
HOZHIZL 2T~ 25, 6 HI6H®S T
A 17 £ TORFTIE, L OREE GIrft £ 7213
BRIF) kb & FHERRKIZ 61.0~95.6%, #
SEEIX 0.32~0.52g, —RLULDETHIE 3.4
~5. 11, EFEIF 22.7~29.2mg L&D, T
TOHEE CHORIC LR TEWEEZR L7
((BE2%), 8 A2 HORE TIXERED, (~1F
LT 9.1%, HHEIAEK Tl 28.5% T, 6
H~T7THEHBELUTEL R ko, &2,
—RYL-VEFHRKIOCHEFED 6 ~7 Hickx
TEWMEEZR L, ZRIZERIC L > 29k
OB EHRED L BZEBNEEI D L
FEzoNb,

8 AL R TIX, HERKIZIEHOLE

BIokoTHUEL kokh, 2R TH 6 H
~ 7RIS EERRIOREL, —RL
DEFHIEA R L, BFEI/INS S &2 EAN
RO NIz, REBR TR &L Y HEE
OTEH %2 Bn-BliE, E—OREmEs 2
W3 2L THEBROZICRE S OFHiIZ L%, HH
R OEH %2 v 3 2 & THEROZIREE S 2%
ET 272D TH b, REBROKERD & MERDOR
Boge /713 6 AhAie o 7 ARSI TE L,
BRI Ic—FRIETL, Z0%iEPe
PEET LD LI N, £/, 8 HATAH
DARE I 24 HERECERS % Vo 72 XTI ERTEAER &
D —FRW 7 D TR WERIDEED S
%2 Emo, HROIRCRESE, HMERRFEIRRIC 6
A s 7 AR LI TR EL, EHo
BOLEICR B EL 2D, ZOROREEE I
ETHEET 200, ZOEEOREIZ/NE W
borFzohb,

E. BFnRBICKRIZTXE A FDZE
HEAMC BT B 7 A5 5 A —REEFE DO RGN
BEREICIZIYNTFHRFHSTWE5%9, H
BB CERTbh - EERE IR s
LEGICB O THARCRHES S Tz, £
BELFHERRDR I RHTH 5, £72, B
B I R OEE S TITbh s 720, %
LI TR 21T S 72 8 OFEEREHIETRAZ 72 D78 b
DNREINBLVEVWSEERDH S, HRTEES

F2R ALREW & 2B TAHEEOEHIZA

ZEEH  ERAER  fERFEEFR(%)  EREKR(6)  REHEQE@ W RYETH ETHE@mg)
Jun. 16 L HBATE 76.7 95.6 0.32 3.4 28.9
Jul. 1 L H B 90.0 85.8 0.52 5.0 25.9
Jul. 17 L HBATE 90.8 71.1 0.36 4.4 26.1
Aug. 2 L HBATE 82.3 28.5 0.28 0.3 21.9
Aug. 17 HHBAE 97.0 58.7 0.31 0.3 21.9
Sept. 1 L HBATE 86.2 46.2 0.19 0.2 15.1
Jun. 16 i 27.2 83.3 0.36 5.1 29.2
Jul. 1 Nea 86.2 61.0 0.44 4.7 27.5
Jul. 17 " 72.1 75.6 0.36 4.4 22.7
Aug. 2 i 75.0 9.1 0.33 4.0 21.2
Aug. 17 FNEa 69.6 70.6 0.25 1.8 21.8
Sept. 1 " 91.5 49.0 0.25 3.1 10.1

MHBETE | RLEEICBEEYHD A4 >V L OFE 2 EE L T,
B1E 6,/ 1ITERIL, 76« 5°C « RBEHTHREL T 2 v TR
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N27 ANTHADEEFSF I %2 EmD 572012
1, HARDGMEICHE L - 200 i, ZEE
BEIER D & 5 % HR TREDZL WREICHT %
EHUEE, RS SEOZ VR EE
HAENTERL TWL ZEREETHSL,
DIzDIZy, EHENE (RY x—5—) %
ST L, BIEER R BNE R LT 5 L L b,
ZOMREAERD 7 287 7 AWgeE L4+
EHETHAEL, RELRHEIER S LB
TAHPPICKEFRERITD 2 EVAJRER R %
B2 2NEDRD D,

KEIClE, RV A= =L TIVYNFE2H
WIEBORERVETOME 2THEL, ATR
ik szt Lz, £/, dbifEEIcB T
BYANRTHADEELRRY 3 —F —2HS»
W23 5729, SHERROFEETTo 72,

a. MERUFE

199546 A 27 H~8 A9 Hiz, FREiE N\~ A
(1K, B2 No, HEREEE (R @ HERR)
25 0 1 THREI N TV R XE AT E
WEL, tEEEERBG» >IN 24
IV IYNF RO R EFEE L 72 (1000~
1300 B8 7#6) (BB 6 X))o, HAEIZZ D F FHGE L
THERL S, ZOREIYNFRERE L
oo XIBELT, 6 H17~7 B 17T HIZ W THa
BN 2 B Bl & L7z MERRE ‘No.84” D 3 Bk
12, ‘ZM-19 OBIfE4 H e % A TRE L 7z
(NTHRRX) o RN 72 B2 B L 721, W
Ko EAICY 7Y 7 Lz 30 Bizon
T, RHEH, —~RYL0ETH, ETELZHEL
L7ze 3 UNFREXKIC DWW TIERMEZE % HE
B9 2720, SEEEMEINTWIHRDS b
No8y WERLIERELSY T VT %
To720

F72, BAZHTTORY 2 —F —%8Hon
WY BT, TANTHABMBIC BT SR
HoFEAEE 8 H 14 KU 15 HiZfT> 72, MHIX
WINHIERTH > 720 FEIXFHT 9 ~10 B,
P 1~ 2/, FH5~6K®3ETT, it
LTw2BHEMEMEEACCHEL, EERE
E LT,

%6 BB ERE L7
A I IYNF O

b, BRRUEE

1) 7AT A ADHLER
TANRTHADERTHRBRELT, €13
T IYNF, ETYT T ROY ZNTER S
Nize TOI3H, Bl I T IVNFREA
WZAEH ZIE - AL TWB 2 Elbholz,
LS YT T RUY 2 NTIZOWT b S0 I HER
TEIH, HEOBRTRIEHOFERER &%
B U IR, 7ANT AT ADOERICHENH
(RV 2= —) BZAITIYNFTHbE
HERIL 72,

2) XA IV IUNFIZLBERLETER
Rt N 212 BT 2 RMLEROFEER, €A 3
7 Y NF B AW X o TIEFICERD
FOoNEETH), NTREICHER—FY72D
HrHEBeLnb o0, BTEIZATLRR
DENLY bEPSTZEIR), LoDk

EIR A IVIVUNFHEICLS
BEBEROET
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FEIXR NIRRT IYNFHENCL 27 A8

597 2D RER OFETIR
T

% B K ﬁﬁﬁi T8 *%:;ﬁ

& (8, 5 g

ATARGHIER) 025 2.3 254

T YUNFRNE 0.21 1.8 29.6

ZNZThORIZB VT $N8XFZM-19 DR
KriE (FX30R 3 KIE)

Do, XA IV IYNFETANTHADRY

F—F—L LTHEMTHY, RN ANICH

FEERET DI L CETEELREMT

ERARETH B  LAVRE NIz,

F. R)Rx—=F—=lZ/37 3 UYNFEFBL
12BN T R85 HZADIRFEEIZ KT T i
e

T AR T AGMEERRTH 2720, HEE

TOBICIEMmE L LT otk e, BTHTH

2 MR 2 RSS2 2 2k b, B

B 72 BREE 21T 2 B BT, MEREEL I3 PR 2 P

XL TCEELERNTHL EEZONS, T

bb, PRSI B THEED R E WS

BB RIEH ORI Fo RS D K

T, MEROBBIID R 55, Hiz, MERROM

ERFEWEEE, 2B S 2 Tb SRR

Mz % < % 5 EFRESN S, RSS2

Wi, IEBENDEL Y, BB IRSICR

ZAREED D 5,

FZTARETIE, ¥4I T IYNFERY

F— & — I3 % 3030 e KB AR R O HEST

DIz OEREE LT, ML AZ(bL S ¥ TR

2T BOHREEOEENC O W THEL 2,

E oI, HEEEMHROLEE & OBEIZOWT

b TRET L 72,

a. MERRUEE
FBRIE 1996 12, BB OFERE 7 2 (55 1 X))

WHAEL 728 (EME 3 FH) 2w TiT-o7%,

MRS R T ORFICOWT, BFEHIZHTZ 5 2

EREMELT196FED 5 A LA»S 5 H 25

HE COHR, BHFLEZITNTCEEREBY

INEEL 72, 5 B 25 HIZNEEITHHID, D%k

IR L CEERZEB I Y, 6 H 7 Bk

N AN DOMEREEL (HERE - HERR) 233 2 1, 5 ¢

1KROT7 1 THRESRIZENETROXE (B
2 RIS T EWE L, 6 H 17T Hic#&
X 1 LR E ARG s o B s Ll A 3
7 Y ONF DBAE (2000 BHFE) 1AEEREL,
7H 26 HE T 40 HEHRBERI 21T > 72, B48
ERE LI, foFERERIC L 2R (2
YEIFx—vay) BECRVE S CEAYT
Hol: g TREEEER T,

RENRF L2 11 B EANIC, R LT RT
DEROCREZNHEL, 5 EOERE, RE
BERUO—RY - 0ETRERAE L, £/, £
NENDORIZOWTITRNTOEDER K UERE
PIE LTz BT CERLITR LT, &
KROEBRERZ T T 27280, 7TAXTHAD
EEFHHTER E L T—RIICHvonTW 54
BIE% (Growth Index : GI) %,

EFIE (G =R X FYERE X
PR

OFERIC X ->THEH L,

b. ERRUEE

AW BT 2 A (150 cm X 35 cm)
5 10a %720 Ok OME 2 ME T 2 &, ML
H3 1 1TiE1,429%, 5 1 1Tl 1,587 #,
711TIX1,667 8L B,

10a ¥4 ) OFRFER % R 2 & O
MY 3 &, ‘No.65 U ‘No.84’ TiE5 :
1 0BERCENZTN 244 .4 kg Fe 10 125.3 kg/
0WaTHEbDBEL, RT3 1TEREFRN
171.3kg e 100 97.7kg/10a, 7:1 TFhZh
169.8 kg M1 94.6 kg/10a DIE & % > 7z (35 4
£)o —H, HEE-2 OBETE, 3:1&5:
1 TlEEn2h 88.1kg K 1r87.1kg/10a TH
FHEOZFIITEAERL, 71 1T 71.7kg/
10a &L ko, F72, MERBOEER %3
filid 27z 91z, FMEHELLOBRFER % MERH &
Y U T ECLEI T % &, ‘No.65" DEFHEDS
195.2kg/10a TH b % <, K> T ‘No.84 »
105.9 kg/10 a, ‘H¥E-2’ 1% 82.3kg/10a T, R
M HREROHER ZRD o iz, &R/
OEFR (GD) 2T 3L, HEENSRDLSL
75 72‘No.65" 1 F ¥ € 3,373, ‘No.84’ 1%
1,755, ‘H#PE-2" 132,390 THotze TD I L
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AR MBERIIC & 2 T4 RITT MO

BRURMEZESR
. FRARE
Way — 3
provimiTRRTI RN S
(kg) (2

3:1 1,429  171.3 119.9 2,484
No65 511 1,587  244.4 154.0 4,048
701 1,667  169.8 101.9 3,588

S 195.2 125.3 3,373
3:1 1,429 97.7 68.4 1,282
No84 5:1 1,587 125.3 78.9 1,901
711 1,667 94.6 56.7 2,082
2] 105.9 68.0 1,755
3:1 1,429 88.1 61.6 1,909
B2 5 :1 1,587 87.1 54.9 2,472
7:1 1,667 71.7 43.0 2,789

P 82.3 53.2 2,390

5, ‘No.65 ZEFERURERE L It W
£, ‘No.84 BAFRME VD D ICERER IR
B2 &, M2 BiEE-2 BAETEPE VDY
IR N DD EDRIBE T,

RICKR T & DEBRE L PRU R OBR %2
HD e, MEHEED3 1 1 OBE T BREE-2 DL
A THBIRE R D B I E R AR
FORRO oz, MRS 11, 710 1k
L, BERHKROETRE & ERERD
BAMRIE A IC 2 0, AESMHEBERERIZED 5
Nl k-7 (B8R, 2D &ix, ML
BWIEE, b bR S < JEREITITIC
RSN 255101, FERIIMROLETRIC
AFT 208, MEHELLDSE WAL, HERS D
B ELSTEHERSTEL, MHEROLEFTREM
Fo5r TR { THIEMDT & S $ I HfE
BNV kol tF 2 5h b, Huyskes 5
(1959) 71X B4} 0 bR & du 7 A5 C IRk
DEFAENL S5 WETOHEBICR) 21— —&
HIZ X > TIEMBEEN 2 2 EBR LTz, 20D
R, 1RROMER T E U2 1.5 m ULERE
NIZHERRICIZIE & A ETER S IE N VW b &
WEL, 2OZLE, 1KOBETELLLS
KRR IC 1 BRIZHER DS IEE S TV 2 LB M B
3 EEZ, AWROFBREZEMT T0D,
UEDZ ens, BEINY ZANTIYNTF %
RY d—F — & U TEHMETT S 58, M
5117wl 3 1EER, TEMPIFRETSZ

300
R = 0.700*
. X R7E2
B 200 |
- R = 0.706*
oso (No. 65)
Eﬁ
M
# 100}
X
O 1 1 1
0 2,000 4,000 6,000
EBHEH
300
A A
250 |
A A
® 200 F A
w A A
ﬁ 150 b y
# 100 - X X x A A A
X
A
sob A }
Lot A A
0 AN A A .
0 2,000 4,000 6,000
Eo=Fiot o
300
250 A
T 200
2 | A A A
B 150t
7 A
o X
100 | A
# % A A
0+ Aé& A x X
AXX
0 LD A x .
0 2,000 4,000 6,000
EEEH

S8R AMEMEEL (MERR : HERR) 1B U B HERRD
EER YD BER OBR

EWNT L, OMERE L IR T X 2 5 R
LTWwabDEEZONS, AES(1959)% 1%
T ARG HADA —7 AW T DR S T
3, MEEEEZ5~6 1 11T 2 R0V ERNRT
Wi, REBOMERSL ZNICFBLRVLEERT
Holze ARSIZS~6 1 1RV E T SR
BRLTEST, BZolIRHEroEEHL
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72D LB h, RERNC XV b
WBIEERICEF T o/ 2 L 3BERH D &
Ezohd,

Lo, REBRTE, ER4EERE (GD 1M
R CEANMHE SN Z Lo, FEICH
T R/ & o Tldipetli e fEREHIZ R 2 - T L
ZAREMEbDFEZ N D,

F/NARRIC BT B 2V oNTF 2F LB
BT AMES S IR o T, ARERTH
WizRREE N Y 2 DE XL Z 1L Z L OHEFE DN
&<, IVUNTOEFED S O -FER T
ETWiholz, BROHIZIFXEOREANC 2
VNFIMERE 5TV AEFORMERTX
7o T, B HBREXBEOEBEAL K
Y, IVUNFHHBHICROCERZE W E3F 2
5, 20O EPFERICHEELUAREERES
ETERV, 25 LT ehs, KEEZREERE
P15 S0 Bl N 7 A CHERAE 24T 5 MR D et 7 I
Hiz2owTiz, S5 KEEONY AE2HWT:
BRI LETH L EHEZ 5N D,

T AINS H ADEIRE MR C
B9 % BRI

A, & B

THE, 79R /74 FREFCHDELERY) 7 2
/= VR ER U RROTIREE 4
BEREICIEENEEZ > TBY, YN ZFOEER
BIATETH 2 2 Lo, &% & Lok
HREMEM E L THERRBR U2 L5k -TE
TWw3, RIAYEEENEZ a7y 7=
VIR, F R IZEEND AT F O IO
PRS2~ U, BIREEAL 0O /2 1] 9 5
ZEPRESN TS, £, Tk TFUR0Z
DOEHERED—TETH 5 )V F > DLEFHEREICEI L
T, MEFBED LY, ME EFMEN2, <7 2
DERGRRE S > OREFEINE]>40 R OT R b —
ADFHEL® L EOMEVD b, $7:7 7K /A
FEEICRS T, 77 2BEED7 =/ =V
R B OYIBALIEE & 4 FEAE & OBFEIZ DL
THBRDHMEN D 549, — 7, ITFERHPIHERD
1L2¥8E (Phytochemical @ 7 7 4 7 S 4 )V)
&, HIRELOBGRIEEIN TV S, #BED
S X LEL S, MERICEFEET 2{ELE

EIIE=

VRS 87 (LDL) MEHBEL 7Y —F Y
AN EW L > TILERi 2205 2 n, 7
7 0 — A HIEREE ORI 2 5 2 & H3HE &
WikoTERY, EERNICBIT 5 LDL DFE
ZHBEYMEIZEY S VE (a-b a7 xzo—
W) EEY IV C(TAANE VEE) Th 29,
FXFBEZS RU7 P VET OV O
Y, Hrwizouar VERH 7 BRSO O
ECEENSEXERT 74 M IR
LDL Ofb=MH T 2 Z NG shTH Y,
FEREMEAEY SR R ORI X % Bk LD T
s RIC DO WAL E £ 2 TE T3,

T AT H AW, TS DEBEEEEFFD
774 M S ANVEEBRBICEATVWS Z LR
TS P TE 2420, T hbb, V-
TUNYT =R EDT IR A R, fhold
MR T ANT A ABFCEBIHIER 2RT7
vasXy—¥E (allelochemical : 7 v a7
HI) ELTHREINTWE 7 2B 7 =)V
TR EYDT7 2/ —IVHNVRKRUEE, TabhT 4
Ty R EDYRVERERGEEINTWY
2515259 L, 7 ANRTHZAICOWT, Th
5DT 74 MNr I H SR R RS
I X 2 EENC B3 2R FSEIZ R <, F
7RI E P MERLBOAEFERIZOWT
TP I N TOWERWOREIRTH 5,

HESESERIEMT, 774 b7 IH LD
Fod&MEmIcER LB (BENERE) »
TohTwa, fidLIz=vYropg-ha7r
Y, b rDV Iy, VNONVFrOM, ¥
TAFEDTNVEF U, HFYD -7 ) T b
FHUFUH, FrRYOESY I U p L
oW, ZTho2BEIEUREOR RIS
REBREMTONTEY, 3 CIZHEEERE
TLTHHBIHEREI>TW2 Db H 5, 7 AN
FHAZDNTH, LEEEICERL-EED
TAVATTTIIRE > TWBS, LIe> T,
TARTGHADT 74 b7 20N EBEED
B, 06 OFEOMERZECHRERMFI
kBaERPSHIZT B I LIF, EEEHE 2L
L7 OBERS, EHEEEER AT IE S
HEE O %2 HIE B, FEBEAMR L LT
REREBEVEDDEZEZOND,
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KBTI, TANTHADEET 075 LI
[BEREMEEME ] 2HUD AN T 72D OEERER
HEEHFZER2HBEL, 7 AT T XD
KT 74 VT SHANVTHBLTF O, i
BALIEE O L 2 238 RY) 7 = /) — VERIC
DWTC, ZOMEMECTHLHE, X 51iEHk
RN ORI L 2R 2SI T S
L EBIT, T AT H ADHEREME DB 72 5T
fli LT, DPPH 7 ¥ 7 Vi & Of LDL
PRILEEZHIZEL, 774 NS A VOEER
LIS OPRRLIEE: & OREIC O W TS L
720
B. #iBMEESD OVF>, #R) 7z /=)

SENRE, REHERUVEEHES

7R/ 4 RERY 72— &Moo —iE
ThH Y, EDFICIEL G LTS, 7 TR —
Wy, 7N 7=V, 7Ry, 737,
ATFEVBREDYTHT IV —BHY, LEW
DOFNIBEAID b DIZFTH 4,500 U Fic Kk
S NF TV F oM, T YT =Y
VERr 7 zu—, ) I
HHICED L EBbn 2 EEEESHRE SN T
W3 HDONE L, EYIOBEEEERS L LU CER
INT»Wb,

JF > (Rutin : quercetin-3-rutinoside, £ 9
M) 377K /4 ROOEDT, 7IR/—)
bE&EMcEINL T Ve F R T 7YV avE
LT, CUVYZ7O3IMIZBREECE->TT IV
A—A-TL/—A (OVF/—REMEND) 2
e UIiCHETH %,

TANTHARLZTEND VT IZDWTIE,
Chin & (2002)* 2’ Hm MK 7 v~ b 7 F
T4 —HVWTERET LI ENARETH S

HO

O—rutinose

OH
o]

59 )V F > (quercetin-3-rutinoside) DFEEZ

&, o mEMECIHRMMEEI R Sz 2
EERIRELTWS, L LA L7z fEsss A
%, RIERERE L RO ATH Y,
RSPV T U EEDOFEHEENIC O W T
XA EHREDL D,

FEYICEENERY 7 2 ) — VEETIE,
TR/ A ROMICH A7 =P ua s Vg
BREDT7 /) —NWVHNVERERUVBIZOWT D, %<
OALEYBPIRRLEEEZR L, S5 KEYOE
AR D 2 I AR E SRR IO S 5 AR
MEELTHESN TV, & END
7z /) —MEEWIMEOREE b XL, £/%
DERBLVIEIET, DEOVEOOYER%
NETNEBT LI EREOLOTHETH S, *
2T, WYOKREMEEZFHE S 2 ETofEE L
T, WP EEND 7 =) — M LEYOKRE %
HET B EDRAEER 74— >« FL AN
ER 73— TZAERI L HORTWY
559,

KETIE, 7 AT 5 ADBEREMER S DR T
LEICHEHINALTF Y RORBREY 7 2 ) —
NEROME « REtEZE, K% OFHIZLHENIC
DV LTz, 515, ThoDT7 74 b7
S v EBIENSE W E b s i biE D
W, ZOERLIEEL LTRLAvwsnT
w23 DPPH 7 ¥ 4 VRGO BIE b TV,
774 M7 A NER ETIBEEOBEICD
W T EF 2 1T5 7, DPPH (1,1-Diphenyl-2-
picrylhydrazyl) ZLEZ Y HNVT, ZDLY
/= VL 517 nm AT ISR IR 2 KD %
FOEIRTH b, 79 A IVHIREE 2 F Pt
YIE % Z OYEIRICHINZ % £, DPPH 7 ¥ w8
fiife S, 517 nm OWOLE LR LE O#E N
W L7203 THEMBIICED T2 2 e3dsnT
BY, 8FXFEh7 74 N7 2 HIVREYHE
MOPRIEEOFHIEEICH s TEY,
T ARG HAZDNBT H, BKS (2004) 0 255
VA VARG O SEEEIC O W THRE L Tw
o ZZTAMETHET ANNTHADT 74 b
7 I NVER ETIBIGEEOBRERET T 5 72
DI, HiHWE O DPPH Z ¥ » VRGOl
Ex1To 72,
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a. MERUFE
1) HEVIREIOIEE - fREF - %
FEFIREPSETE & B N VR B IR BB
BV, BHNTERFIC L DINEINTT A
INTHABEEDL E21F2 L4 X (—ZEEN
20 g Hif, FEEHOKE 15~25 mm FLE) 24k
LT, SHEMZEOMENICIE, RIFRIFREE
AR N 0D [T % ot e EL i BB (881355 12 € 2004 4R
4 AH30H N2 17z UCI5T, ‘Atlas’,
‘Grande’, VX—7)VoXv ¥ 3>’ (Purple Pas-
sion), ‘Pacific Purple’, ‘Pacific 2000’, ‘NJ953,
‘NJ978, ‘NJ1064’, ‘%4 >V &’ (Gijnlim),
‘Jersey Giant’, ‘Guelph Millennium’, ‘7 TV
& 2’ (Welcome), ‘0008G2’, ‘Apollo’, ‘JWCT’,
‘Andreas’, ‘NJ977’, ‘KA1617 @ 20 5hfE 2 43
L7ze 7z, RMEHIZE, SRz KR OZEHiZEH)
AT 5720, 2003 FICEE R EERRS T
INRE X Ntz ‘UCIST, ‘B A >V L, 9%—F )
Ny v 3, ‘Pacific Purple’ D 4 MM UE
BRFA~E D 5 R 2 ik L7z, BRRMIE
ZNZENA I MWS00W X7 =)V 4 A’ B
IV LXK (MWLE00W X B 4 > ) L[EF
R, C 1 MW5S00W’ X (MW500W’ X ‘A
A 2 & EREEENA), D D fFIRI —7 VX
HA )L FARREBERKVE [ FRI—T
WXAGA )N FARZEBRA TS, Ihb
OMERVRKTE, FE (4ATH) »5E
% (8 AR) £ TOBHOIE»S, BL*Z
1 > AR O AERZ > 7Y 7 LT,
YAV 4 22, 5.2, 1.7, 1/
23, 8 /26 12fTo7e TDO¥E, 521 £TIE
W OBHINE 21T, ZOHBYELTC, 7/
705 IO ERE CINE 2T 72, Yo7
Vo7 UEZERRES 24em CHEIL%, ©
Z—NVWIZANT=30COT 4 =77V —H—
ANAN, MW ETT £ THEBREL 2,
2) WFURUORY 7 = —)VEOHH
Wi Lo 20&EESL, HIE»S 0~8cm
(BHER), 8~16cm (HHHER), 16~24 cm (F
) WYkt L, AMEle Le (BB 10 B, ShFER
2R TMAEB OGN IIEZTEL 2 S 8 cm (87
&8 1/3) DFALD A A L, BRAZREZE ORI
W RER E IO A bR L 72 YTRIE 2

#=10E

NF U RERY) 7=/ —IVEED
B L 7o 7 AN T T AFEE
(BRfE L 7-tRER)

~4AERGEEED, TERIMBILTS5g 28
BLIEBREYFA VTV —Dh v IR, HE
D% ALY /=N ENZTKETT25/ER
EVFARXL, EREAAVY VI —IZBEL,
80% XY /) —NVEHWTAOImMIIZART v 7L
720 4% 50 ml BB 1L L, 4°C, 8,000
G T 15 3 0Bl 2 T, B % 0.45 ym
DPTFE YV Y 7407 —TE#BEBL TILTF
VERDOOWERE L, 72, IhEMAT
5EMMLIz b DZRKY) 7 =/ —VEBEHE
DOFE e LTz, i 3 KIETIT - 72,
3) VFURMRRY) 72 /) —VEREDE
53
VF & EiZ Chin & (2002)20 O FEZ LTz
N, FHEEEs e~ 777 4 —(HPLC) T
ST L7z, HPLC ¥ X 7 A1 WATERS 2690
VAT b, BHERIE WATERS 996 7 + b 574
F—F7 VA& E Ay, RBERE
UV 354nm & L7z, 3474 7 &A1& WATERS
Symmetry C18 (4.6X250 mm), rATiEE 13
40°CE L7z, BEIMEIZ (A) 72 =KV,
(B) 0.2% VY vV =777Y kL,
MHEIF1.0ml/min & L7, 779 x> b
R L e o &, LTFO@EY TH5, 0—5
457y A B=16:84, 5—304>, A:B=16:84 —
A:B=65:35 30—354%, A:B=65:35—
A:B=16:84, IE A :B=16: 84 & L,
19 > 7V OSEERTIE 40 4R, Y-~ 7D
R % 5 S & UZzo S04 FIEHE R I3 TR

e
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DONF > (B EE) 2 v, 12.5, 25, 50 ppm
IR TR 2 VB L, JMIERERIC & > CF
BT RITS 72,

MRV 72/ —VEBE 7=V T=X
Ok, ruvesr BEFRLF) 2V 77
VURERIE LTHIEL, 6 RO~ A 70
V—hOE Y T VICHERNEE 72130, 25, 50,
100 ppm 7 VX F VR (80% X &/ — IVEEHR)
150 1 Z453L, 74—V >+ 7 = 233 (FUR-
UKA) 756 ul, 2.5% CaCO, 75 ul %%, ik
12 60 4 RIERIE L 720 60 L, 727251
BIO-RAD Model 550 ¥4 7 a 7L — 1} ) —
&' —T 700 nm OENEZREL /2o 7 V& F
VYRIR DIERE LG s SRBR 2 ER L, &
HEHEFORERY) 72/ —VEBET VR F
YETHH L7,

4) DPPH 7 ¥ % Vi O HlE

DPPH 7 ¥ A WV #i#8 3 @ #l & & Yo-
koyama & (1998)°V O Fik%E b & 12fTo7z, 1
cm A I7ALNVIZERBE (WWF U EEZDZD
HPLC STz L 72 5 D ERIL & D) 200 g,
Tris-HCl $EE#E (pH 7.4) 800 w1, 50%DPPH-
I8 VKR Iml 2 ANLTEREEL, £/

(20~25°C), WEARTC 25 HEIKIGE ¥z, Kt
BT, 72725 GO 517 nm OWRIEE %
SRS (HIZU-1100) THIE L2 U 7 7
VAR LTO, 50, 100, 250 ppm a- b I
Jrxu—) (¥ /) —VEK EHV, a- b

0.24

a7 20— )VORE L BOLE» S M= ER
L, B0 7Y ViiREE 2 a-F 2 72
u—/)V4E (ppm) THEH L,

b. ERRUEE

1) HPLC, 7 #—VY ¥+7 =X, DPPH 7

O 7 VTR D TS

WF L EZEDQT ) AYTHLTNVET VD
FEHE T (50 ppm 80% £ ¥/ —)VIEHE) @ HPLC
rua< 277 A%%11 K2, 25, 50, 100 ppm
Dza< 7T ADE—ZHE» BN
ERREE 12 ISR LTe oV F VI ARFEERR D 544
TIEHRE (RT) 8XZ210.7459, 7t
FURERTBBELZF1T.99Tholz, £z, )V
FURT T VEF > D 25~100 ppm D i E

6000000

AWFy
ATIVEFY

5000000 -

R? = 0.9995

4000000 -
"
iz]
{I\ 3000000 -
u

2000000 r

R? = 0.9995
1000000

0

0 20 40 60 80 100 120
= (ppm)

WF VR v T o RERE R D YRRE &

HPLCZu~ 7 7 AE—7HEDL

5155 NI RESR

F12[X

0.22 4

0.20 4

0.18 4

0.16 4

0.14 4

rutin-10.675

0.124

0.10 4

0.08

0.06

0.04 4

0.02 4

quercetin-17.928

b

0.00

T T T T
8.00 10.00 12.00 14.00

#FI11X

T T T T
16.00 18.00 20.00 22.00 24.00
7

NF Y ROT Ve F RO HPLC 7 e~ 7 J A
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T — 7 TR & BT HEREA 0.995 &,
&b T RFLEREE 2R LT,

BI3BICT AT HAD XY /7 — VR
Yo HPLC 7u~ b 7o A% LIz, Z7a~< b
TILPRT LD, TANTHRAZFENVF >~
WEEINBY, 7VEFVIZIEEAEEENT
WP T2, ETVF VDY — 7 ISR
BT 5 LD e RfEE—7 IR H 5k
Mol TNIKED, TANRTHARZEENS
VF %, HPLC I &> THRERSHMITE 3
Z EDHERR S LI,

Tx =V« TZABEWZEIBR) 72 /=)
DERI, HT XXz THEEET Tk
KEREET 2 FES—RTHS, Lrl,
ZOAETIH 1Y VT OMEET 20N H
D, SHTICIER R E2ET 2 & 0w KA D
%, BWFFETIE, EEDT7 +—V ¥ « TR
PETHEL, 700nm O 7 4 V¥ —%FAnT
B RO~ A7arLr—r)——%2HnTH
ET5HEZAAT, ~ 4170 v—FY—
F—3b T B THRK 96 Y > 7V OB E
HEMNHRET, ChEFIAT ST, ZHOD
BTN DB THEKRITHTS % Z L 25HJEE
L b,

WHNFEFES (1985)%2 OIRE 2 b L 1T,
Tax—=V Y TZARIERFEWE v, KBRS
MUY AEWEIZ5 % & LTchS, ZORBRETIEY
IV R AT, TR OHIE B RIEREC

LI ENbPoTl, ZDHT =V T
S AR OKEET NV 7 AP 2 T iR
BRI 2RI LR, 74—V > - 7T=2
SRR BT H0% IR, REF MY VLA
JE% 2.5%ICT 5 EMBEELCSL Z L, F
MY IEHICHEDR I EBbhol (T —F A,
ZOEMETY 77 VU RARBO T VR T IR
(0, 25, 50, 100 ppm) DFEOIT Tk DWSEE
RHEIEL, BE CPOLE CRERR R IR L 72,
ZDFER, ZOEBEHHCB T2 BREREIX
0.9998 L% 0, MEMII R RERE 2o
B4, F15H). 2D b, 96 K< A
suZr—r)—=F—rHnT, BEFORY
7x/—NEEEPRHFICHETE 52 L0
Doz, UTOERRICBT 2HEKY

1.8
16 f
14t
12 t
€
S10 ¢
2
08 | y = 0.0155x + 0.0474
® 06 & R? = 0.9998
04
02
00 4 L L 1 L L
0 20 40 60 80 100 120
iz F RE (ppm)
BUR 77—V - TZRKEXBIL T VEF

VAR L POLE (700 nm) DBRILR

0.08

rutin—10.677

0.06

U

<
0.04 1

0.02

0.00

Il
o
(=]

T T
10.00

T T T T T T T T T T
15.00 20.00 25.00

%13 7 AT Z RO HPLC 7 v~ b 77 A (MR UV 354 nm)
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¥
2

a

EIEE 74—V FoRELL DT AT
H AT OMRKRY) 7 = —VE
EOHE REKRIGKETEZDO~YA 7
o7V — h DIRAE

7z /—=VEEORIEX, AT THESL
LB B 74—V T AETITIZEE LT,
RIWZCa-Na2 70— ®DPPH T ¥4 L
THIEE O TRE IC DWW TR S, BinL 7z
a- 37 20 —)VIEE L KISk OEROKSE
EE2EIERICR L, TDXL 5, 0~500
ppm D HIFE CEMR 2 & OMHBIREI R (PE R

25

abs(517nm)

05

0.0

o
T

=}
T

y=-0.0037x + 2.1098
R? = 0.9958

100

£ 16 DPPH
02 a b3 70— VEE X KIGHK
DOWSEEE (517 nm) D%

200 300 400 500

o - tocopherolF M= (ppm)

Z YA NVHREEOHE B

$¥=0.996) BFTH NIz,
2) WFUER HBRY 72/ —IVEEDM

7

TANTHABZZEONVF v EREZ, HbE
725 7z ‘Guelph Millennium’ @ 155.0 mg/100 g
fw 2 &, % b Ko7 ‘NJ1064” D 76.3 mg/
100 g fw & THEIL <, MEFTHEEZLHED S
Ni(ELSR), LrLELOREIIBWTLVT

FEE5R TANTIHAEZEFT:OLF VU RBREREY 7/ —VERE

o L VT UER BARY 7 =2/ —VER
A - R mg/100g fw mg quercetin/100g fw

Guelph Millennium 155.0 a 102.6 a
KA1617 114.2 b 94.9 ab
JWC1 113.5 b 90.2 abc
Pasific2000 106.9 be 85.4 bed
Grande 102.9 bed 80.8 bed
Andreas 101.7 bed 82.1 bed
0008G2 100.3 bed 83.2 bed
Welcome 99.8 bed 79.4 bed
Apollo 94.3 bed 79.4 bed
Purple Passion 93.2 bed 81.7 bed
NJ953 92.8 bed 84.1 bed
Jersey Giant 92.4 bed 79.5 bed
Atlas 91.2 bed 78.4 cd
NJ978 89.1 bed 80.2 bed
NJ1016 88.8 bed 92.9 ab
UC157 88.2 bed 79.9 bed
Gijilim 88.2 bed 82.4 bed
NJ977 83.1 cd 79.1 bed
Pasific Purple 80.7 cd 74.7 d
NJ1064 76.3 d 77.1 cd

7 3 FME Tukey D HEE (P<0.05) L3R ETEREZDD
r REFIR B3AE X RBE FES o E R Lo SABR I 25 12 T 20044F 4 A

30 H I
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S &I 90~110 mg/100 g fw FEE O FEF 1IN
F o Tz,

—F MRV 72/ —VERIZOVWTHADL L,
VT rEEPER D E»o T ‘Guelph  Millen-
nium’ 28 102.6 mg quercetin/100g fw Tix b
Ehrolz, GRS ROEL-ZBDIE, NV
FrEmPIRbIEL o 72 ‘'NJ1064 T, 77.1mg
quercetin/100 g fw TH o7z, Z OO HFEIC
DWTHDE, RV 7/ — &R ER
TEEEVPZDONILOD, VFVIEEEE
WREREZZFR L, %< OMFEIZE VT 80~90
mg quercetin/100 g fw F2E OHIFHIZIN & - T
Wiz (B5%),

BEONF U ERERRY) 7 2 ) —VER
DR E» 5 L, JEMRBD0.598 (FHBEFRE
0.774) T, ARZMHBERRORD o e GE 17
Mo SO LT AT H AFEZEFEHLDKRY
7/ —NVEOHRT, VFURFEELLDDD
EDTHBIERERBLTVE D ERDbNR
%o

BARYIz/—NEE
(mg quercetin/100g
[+=]
&

50 70 90 110 130 150 170
VT EE(me/100g fw)

%17 EREIcB T VT UERE
MR 72— VERDOFHE

3) VFURUBRY 7 =/ —vEBEOERA
fiz=

TR IR R SRS T 2003 4E 4 H 22 HICRE
BNt UCIST, ‘HA UL, 9%—=F N5y
YaY RNV T 4w =T DOENE
IZDWT, HEDEAAN NV F > EE M R
V7 x/—NVEBRZHM LT, LT3 RT
DORBEIIBWT, VFY, RV 7=/ —nk
LESHNRELE L, DWLTHREE, EIOIET
Hotz (318), Chin 5 (2002)29, $HK S

120
= OLF ER
& 100 D@R)IT/—LEE
S
o
-3
&% 80
o0 O
[ T
o o
- 3
}B o
EE 60
glmﬂ B
1M 4
R
40 +
= 4
H
N
=
¥ 201
0 L
Top Middle Bottom Top Middle Bottom Top Middle Bottom Top Middle Bottom
uG157 R=TNyay HA) L 1SS T4 I8—T )L
EI8X TANTHABEEIZCBIILVF VEBRERY 7 =/ —VEaBOERAIEZE

24 cm OFEZE% Top, Middle, Bottom %% 8 cm DAL T THIE L 72

Gt - 1 e R RSB



HTHETE @ 7 AT I A —RMERE O ZHRIERRE R K A RS MERE A _E 1 B3 2 EERERIbsE 287

(2004)69 b, VF > EBIFELSHZLE L, &
B, EEBDOIETH % EHELTB Y, K5
DIFITBWT Y, IS DS L FBEOMEA
WD sz,

Wang & (2002)% %, ¥ R=FHOO DT
HBHr7arTAXYDEBEEROBEEIZOW
T, ZOFAMZEEZREL, b7 44y
WWHEZERIZB L TR D EEMEL, EHI R
LRV EEHE LI, AR TV T RIS
DRV 7 =/ =)V, BIZIEH 7 =BT =)
SEWEEDT7 =/ —IVHIVRVEBELED TR
HELCHAEZZRET T 570K 7 =
J—NVERBHFELY, BRY 7/ —VE
BEINVF UEREIZIZFEBROSAER L,
BT, 7ANRNTI T ABEZEZDEEIZBWTNLT
VHFEER) 72— LDV EDTHLI L
ZHHS I LTeHS, KEITIHRARY 7 =/ — V&
BODEBNF > L IIZFEBROMER 2R LTz Z
LlE, HESEKTEZTY, YubT oLy
D& SRR ERTRY 7 2/ — b
MREELRVD, HoTbEbOTHIETD
D, VFIUWEBELER) 7=/ —VThbT L
PRLTWS, LL, 7/ —IIVIIVKUE
HHNVF v EABROSE R LT AREE D &
D, 3512, SEIOHETETIHELZ OVED
EEESHHETE R WD, ZOEEHSH»
2T 52 ERAAEETH %, 513 HPLC ®
MALDI-TOF MS®*® %2F|fH 3 % 7 &, L5347
FEERADLEND L LB bh 5,

LD NVF U, BRY) 72/ L ERED
DPPH 7 ¥ Vit s O Z iz
BEEERBG CIN#E s iz ‘UCI? RUE
BB 5 R# (A~E) 1225w, VvFr RV
MR 7 x /= VEROZEHIZENT D W TRET
LicoVF rERIEWTNIORK T 4 H22 H
M 49.4~75.4mg/100 g fw T, TXRTCDORK
KEWTRbEELE, 5721 Hi36.9~
50.5mg/100 g fw &, ZRHe b 4 A LHKL
TRRWH Uiz, ZEBEDTH7THIZIE 8.0~
17.4mg/100 g fw, 7 A 23 H TIiX8.1~11.7
mg/100g fw, 8 H 26 H 2 1% 8.6~17.7 mg/
100 g fw 2R L, BHCSTEBOIEYIC BT
NTF UERVPFELEHEL TRE BT 51H

ML stz FEI19K),

—J, RV 7=/ —VERIE, 4 H22 B
44.0~74.5 mg quercetin/100 g fw, 5 H 21 H
8 44.2~55.6 mg quercetin/100 g fw, 3 E#
D 7HTHH29.4~33.2 mg/100 g fw, 7 H 23
H#2 27.2~34.0 mg quercetin/100 g fw, 8 A
26 H 2% 29.8~34.5 mg quercetin/100 g fw %
~L, BEVBRLENEL, ZO®BVF VL
BB T 2EABED sz, LirLl, 7H
DT RORTED VF 1F &R IZED
7, 30 mg quercetin/100 g fw FRE TZEL
TS, VFYETANTHADETEE
BRIV 72 /) —=NVThHbHMB, 7=/ —)VIIVK

IWFEE (mg/100g fw)
N w - o [=2]
(=] (=] o (=] (=]

=3

=]

uc1s7 A B c D E

m4/22 B5/21 B7/7 B7/23 I:I8/26|

(mg quercetin/100g fw)

BRI/ —LER

uc1s7 A B c D E

|l4/22 E5/21 B7/7 B7/23 D8/26|

BIR TARTHABRRLICB T VT K
WERY) 7 =2 /) — VEBOEEILTE) (K
B - RS IR EEARS)
A I MWS00W’ X7 T)v 5 20, B 1w
TV A X (MWB00W XA A > 1) &
B R ZHZMR), C:1 MW500W’ X
(MW500W’ XA 4 > ) & [ RA
), D:FEBEI—FVXHTAL )N
FRRERER, E  ERa—FUVXy
4 ) & [FEREELEBR A
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VBER T IR A NERED, VFUANO
RV 72/ = NbbHBEFEL, ThLoDY
BiIVF rEEMET LES T R EE
ZEEhTtnwlboEzohb,

Riz, DPPH 7 ¥ 7 WVl 0 S HiZ gz
‘UCI57 ZMRHC G L #EH, 4 H 22 B2
264.0 ppm a-tocopherol ¥\ TR b, €D
BRI L1z (5520 M), DPPH 7 ¥4V
WSO, VF YRR 72/ —
NOWAER E R —HL TWwizd, 7TH, 8
FICEMERL F o E&8IT LI A L Tw
Binotlz, TRSD I Es, DPPH Y4V
ISRV T > 2R3 E L TEEDORY
7z /= VEBPESLTw3 D EEbid,
C. VF>RUHAR) 7/ —IVEENERR

VIEMNFRRIRIC L 228

HARICB T 57 A8T H ZA%8EZ, 1980 44X
F CIRILARDPER L L OBEHIIC B T 5%
Tl &Ny R PERFEF LT, EET AN
FHAWHBICHEEZDER3A»S 7THERES
NTWwiz, ZOzooEHIicBWTIE, 1~3
Ak, 3~5 Hikdbk, 9 H~12 Hi3F
HEREE DA STAE D Tnlz, Lo L, 1990 4£
RICFAFE S NI ZRIED BIRE &/ E -
R & v o 7R 5 KR LIRS, BET
W BHINT RS, N ASTERES, BEHIN X
NSRBI SRR LT, EET AT A

300

250

200 r

150

100

DPPHS U hILHRE M
(ppm o - tocopherol X &)

50

0

4/22 5/21 /1 8/26

T AT H AEZRMEY O DPPH &
ANHREE O AT (W
UC157)

H 7 2 FEBIZ X Tukey O FiE (P<
0.05) THEEEZDD GE  ERERE
Ervie)

F20E

2131 H A5 11 BN & CINERTRE & 7«
D, TBICEET A3 5 ANEEFRET 5
LI BR->TETWES,

HIEICB VT, 7ANTHADNF > RER
V7 x /= VERICAEREPFHIEZEN D 5
ZEWHHE PR, DX S1CE L DIE
RIBEL, INEEHAREDE < 72 - 7254 DOFEEE
MRS ERmOIERIC X 20, FRIC & O
EENZOWTIHIZ LA EHREN WV, 7T KR/
A NiZ, TEYOKREETOEINRITTT T 2 FfH
WMEThBEEZONTEBY, HEMEEELE
Bi2D, BAHRRE 2T T2 ko
T7 7K/ A FERVEET L EVFIONT
W3, TDzH, KMEICKE S END 5 EH
BErENTARKEETH, VFUOoRRY) 7=
J—VERIZENDLIENEZONS, Ih
SICET 2R A2ED 2 L 1g, RENE LB
BEWEROLEbNS, T I TRETIE, B
HINTFRRET L N ANLERBE BT VT U K
WERY 7 =/ —VERDERNC X 2EZ RV %
DFFHEFEHFHEL 12,

—77, #ARS (2004) 1%, 7 AT HADIV
FUERIIEDRCB T 2 BERHEBII L 5T
RELEVDHDL L BRE LI, VF IR, H
ZIZBWTREBEMFEOMBICE SFEL,
S CR B I NG o T, DI D,
FICERTHR L2551, KReEELD b
HNEZEDIDPREDHD 2EENL N &
SHXMMICVT v EREBEZ N ERFH Lo
%, FZTHREITE, HEOKRS () &
WCIVF Y RBRY) 7=/ —VEBEZFAEL,
FHEDRS EBEREMER & EOBEIC DWW TR
L7

a. MERUAFE

1) HEYR

RIS O B 1 CEHINT
RO ANERR SN AFED v L
HLy HA DN RO ORN=T Xy v g
D, NEENT24cm CHAEINEHZD S
B, LG GEEROKR S M 14~20 mm FBE) O
bOEMEE Lize S8TICIE, 2004454 A 30
H, 5H24H, 6 H28H, 7H 26 HIZINES
NrEEEERAWE, 7, BEEOKI LRSS
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EOBE P IS EERTIX, 200448 H 30 H
W BB NN A SIS B W TR &
M, £& 24 om ICHHEL S L7 BHINTZER RS £
7 ANEREED T TV A OBEEREIOK
EWL->TS (8mm Kifi), M(8~14mm K
W), L (14~20 mm R#), 2 L (20 mm PAL)
WAL, VFIURUMRY) 72/ —VEED
SHTICHEL 72,

2) VFURURY 7 =/ —VEOHH
WL EZELSHEED 0~ 8cm OYIH %
FEIL, 80%RAY / —NVEHWTI—1—-2)¢&
RO HE THHERIEZITY, B o
RUOMATS BHERLIZbDOEZNETRLVF >
KUK 7 =/ —VEEDOSIRE L LTz,
3) VFURURY 7 x /) — VDI
LRIBED BT, VT v &&id HPLC 2 Hw»
T, RV 72 /) —NVEBI7T+—V v - F=
RN K o> TERSTEITo 70

4) DPPH 7 ¥ % ViSO BlE
KREFEANOFEIZOWTIX, A—a—4)
LEIBED k% v CHiE R o DPPH 5 ¥
B NVEBEEE 2 HIE Uz AL w72 30N
VT EROSIICH K EF—D b O
EL7,

b, ERRUEE
1) BHIEL IV ARECBT VT UK
R 7 = /) — VERDOEHIZE)

4 A 30 HOFEE T, HEMEONLF &Rl
TR 80.9~87.4 mg/100 g fw, /N7 A
B2 C1% 61.8~94.5mg/100 g fw T, {EHIC X 2
e =3B oo 7z, 5 H 24 HiZ, &
HiH3 60.0~81.0, /N7 A% 34.4~67.9 mg/100
g fwOfZ2mRL, 6 H28H %, &T# 2
22.5~35.8, /N7 A 5.3~42.5mg/100 g fw
DEETL, 25—y ¥ g Psho gL fE
TlE, HICEBHEBO BN AL bV
FrERPEWHERER LUz, 7TH 26 HIX, ‘4
AV ENX=T Ny v gy TEEgaEn
HIA & D HEINL 7203, Ny AREETIRZD X
S MEMIEFED 6T, BB L N ZHET

BT A2EREOENIENE>T: (B2l X)), BR
V7 /) —VEBIZOWTADLYE, 4830H

1%, BHERESHY 70.9~84.1 mg quercetin/100 g
fw, N7 A EFH366.6~83.8 mg quercetin/
100 g fw DEEFL, L F > & AR - DR
WIS EEHIRRT &Ny ZAREE ORNICHAfE R S B O
ZIFEOohLholz, ZD8IE, 524 HIZ
FihfE & b RRBEHAEET D F DL { o 72D,

— 1000 | B Welcome- Eih 1000 & Gijnlim* it —~ 1000 | B Purple Passion- it
& B Welcome -/ V7R £ B Gijnlim=/v\2 R & E Purple Passion*/\"7R
% 0 b0
S 800 r S 800 S 800
S 5 S
2 600 2 600 2 600 -
[ 0
?:[ 400 ﬂ 400 (lml 400
N N N
kN 200 iy 200 [ % 200 |-
0 0 [\
4/30 5/24 6/28 1/26 4/30 5/24 6/28 1/26 4/30 5/24 6/28 1/26
IR IR IR
1000 1000 1000
. [ Welcome it Gijnlim - Z i —
2 . 3 Gnlim- H
gﬂ qb_n 800 0 Welcome*/\F9 R gm i O Gijnlim= /3R El::]l Eﬂ 800 |
= 8 58 29
| < 600 T3 | 600 -
N5 { 5 N
Hg H o H e
N £ 400 - ne N £ 400 -
=~ O ~ 0 o>
k& 3 £z
QL w L 4 @ w L
£ 2200 g &55 200
0

5/24 6/28
&R

4/30 1/26

4/30

5/24

e

6/28 7/26

4/30

5/24  6/28
IR

1/26

E2F BHELBIANAYARBICBI BT ANTIHABEROLVF V ROBEY) 72/ —VEED
ZHZE (it | BER R SRR (2004 )
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6 H28 HZBHLE N XD TIF L A EEN
RSN oT, TH20 HIZ AA DN &
D= Ny ¥ a IZBWT, BB
RV 7/ —VEENLVF Y EREBICHTI IR
L7ZEL D 3L C, B NT X EDEN
Eh3otz (5521 ),

Uz ems, VFURUBRY 72/ —
WVERIZDWT, BHEEES & AFEE % Hhig
T2, NENONECHT-5 4 B TVAEIIE,
BHIFEE L N AR L 25 BOERITEA
Ehl, MELLBILFVICBWTIISES
WL BEECH B Z EWbhrolz, ZHIZR
KBEEARE S HboTwdbneHEzoh
%, BHIEE &Ny AFEFCIOERBE K & <
BB, NTARRETIE, 74 VAICE>TH
WCHLHEEEESNTWS, 72, MMELL
LEizi, —RANIC N AR B WL TEEED
FEICAEB T 25E1% 0, Dk, VXL
TEIEDORTT TP S N 2353213, BHIFEES &
DIHFPOHKL BRI LIZR b, HibRO
XS T7 IR A4 N3 2 EME TH
BLENTWSZ Lnd, R 365
EDEBNVF v ERIIKMENTbDEHZ S
N5, 4 H 30 HizBW CERIEES & 2k
DEBHONEP-TZ LR, BRTEEZDL
FUBRNEET, hONTVIFNKEnoT
2k, SNERT, BHEE LN ZAEEICB T
NI F I EEN Lo 7 Z EBERT
HbHERDLIS,

Hiffiic B0 %, BEEFERBRS I THEINIE
HBr S -k GAESEE D 2003 4F) OvTF v
SERVBRY 7z ) —VEBROEHLEHOH
BT, VFIVER, BRYV 7=/ —LE&EEE
LELED O —FRCBES T IEATH > I2o—H,
AEOFE GIEERE [ 2004 FF) TIF, THF
BlieBw T T7TH2 HZVvF v EEBRUTBRRY
7/ —VEEBPHIADELID bEL kol d
DIN% D> T2, RS (2004) 80 1ZGEAEN T A
NRIHFADKRY 7 =/ —LEamPHLiEME
KIZTHEICOWT, HMENHNIZERY
7 x /= VERENE L, FiBILIEENE 5 T
ZEERHREL TS, 22 KIS EBLH)
D 2003 £ 6 A~ 8 A D A¥¥KEK O HEHE

AHBRHE, W REE (REH) © 2004 46
H~ 8 A® A5 K& U B EHH H IR %
RLTze [IET —F LR EROEBORE LY
BB L, REOMEZHE L 72 2003 FF 13 E
T, TH, 8 HOHRKEB o7zl &
SIVFURORY 7 2/ —VEENEL,S—
P EHEUT-b D RS NSE, —FH, £
BOFREZHEL 72 2004 ER3FEZE T, TH, 8
HoOBBRS S oz 2 &8, VF Y RO
R 7 =/ —VEENPESICHUEMNL - EHK
Wiolzb DRSNS,

TANTHADNVF VEERHRRY) 72/ —
NVEBIIH LT, BRI, LD bURE %
W EBNERBENIRESEEL TWE I ENHS
mERoleZ LS, AR SR
R 5 72 121F, BRI N7 AFEFIC B W TR
TCOERNEEM % E 8 U IAER OBIFK B LT H
L2EEZOHND,

2) KRSHBIZBITBZLVFVROBRY 7 =

J—=NE&&E KU DPPH 7 ¥ 7 VHITRTE
2

KEHBTEDVF VERDOHAD L, B
BT S A X5329.0mg/100 g fw L b &
WEZRLUTZo ROTMY A X2322.9mg, L ¥
A X519.1mg, 2L %A X#36.8 mg/100 g fw
T, BEENPHEOONT: FE23H), —HY
AFEETIE, SV A XH18.2 mg/100 g fw The
LEENL <, MY A X5310.7mg, L 94 X
9.6mg, 2L¥AXHM6.5mg/l00gfw &, &
HIFEREZEDH W IE E 'S WERIZ R LTz,
Lo L% OZEITBEHFRE L 0 IT/hE L, MYA
R, LIPARX, 2 L34 XOMCITEEEITR
Oonihrolz, B NY 2D T, 2
LY A XA CTIIEEESED L2720, %
NSRBI B LTV F VEENEEI
AW EEE R Lz,

R 72/ —NEBEHLD L, BHBET
IEMY A X5 74.9mg quercetin/100 g fw T
BKb% <, SYA A»868.9mg, LY A XA
63.1 mg, 2L ¥ A X% 57.7 mg quercetin/100 g
fw Tholeo RIZL > TEEENRD SR, 2
LR WM TH - 7228, 2RI &
TNVFVEEDRERET P72 (23D,
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7% 6~ 8 HoWH5E & HERE R RRH LT

ENTNOHEOFFE (7 AT AEHRT — 7 X—2 L VK

NTAKEZ DWW TIES Y A X560.9mg
quercetin/100 g fw Tb o & 8% <, MV 4 X
#351.1mg/ LY 4 X4355.2mg, 2 LA X4
50.5 mg quercetin/100 g fw T, WTFNDXD
FIZ b EBEZRRO ooz, BHGEES L
N ARFE RIS 5 £, MY A XD BN
ARFHCR L TIRRY 7 =/ — VEEPIERIC
Lotz h, TNPANADOY A o, #
WS D ST 0HETZ MEA TR H > T2 h3, N
AR E DMICEEZ IR D sk o7z,
DPPH 7 ¥ A VHIIGEMEIC O W T A 5 &, &
HHEED S YA X, MY A X, LY XAKXUN
T AFEED SV A AnFENFN179.5, 175.1,
178.8 K& 1F 169.5 ppm a-tocopherol X & T IX
BFRIFOE®ZR LIz, BHESEDO2 LYy4 X
T1% 129.6 ppm TEHEIEOHTIE Z 0¥ A
AR O PEBIEEMEL, Ny AFEETIEM
A4 X, L¥YA4 ARV 2Ly A4 B8 ZNETh

141.8,130.3,131.8 ppm a-tocopherol 4= T,
BHIERS & iR L CERWCEEME» - 72 (8
23K,

WFrEBRDY A XOEE *H 5 &, FHU
Egétbfmfbtﬁé,%#%wﬁ#W%

YERDIG WV WS HANHBICED 5 i,
Z OGBS X T L VHETH 51,
i, 77K A4 FOREHBICREL T2
7z, ZEWHOIENERD 2D OFRLHMOE]
EVL W EDBFERTHS EBbhb, $7:5
HFREZ DI T ZERE & D b 2R RIF
THDld, YA AT EDEROEMN LD HME
Wl eEZ 65,

IRIERL, BRY 72/ —VERITEEN
HMIZE,  F 7 BEHIEEE D J7 030 R m WA X
RUTZD, WFUERIEEY A X R OEE T
WX BERL DOz VIR 72/ —
NEEDHIERICIZEENTLE S 20, HIE
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(EBEE O/ IRRE |

IWFUER (mg/100g fw)

(mg quercetin/100g fw)

“BAR I/ —LEE

[EEHEE O AOREHE |

DPPHS ZHh/LiEIRETE

(ppm @ —tocopherol)

FENBE FEOKRSHBICBIT IV V&,
WMRY 7z /— V&R KU DPPH 7
¥ 7 VRS
77 7HEW R B XFEMIC I Tukey
D (P<0.05) ICL2HFEZEZHY

EICEEIRIE L0, VF YLD RY 7
S = VP EZOREEEBIC D FEEL TWwE Z
EERLTWS EBbhs,

7, ViR LIEEOETH % DPPH 7 ¥
B NVABFTEED Y 4 X R OERLC X 2 281,
NFUEROEFOMEM LD b, L AHRKY
7z /= VEROEEOMEM % LD KB T
72 (B 23 K)o, ZHIEETHRD UCIST 2B 5 v
FragE MRV 72 —VE&E L DPPH 5
VA VTR O FEHAB OREE» SRS 1L
ek 212, 7 AT H ADTBGIE SN F >

REDTZ7 IR A RERZDITIEEL, Zofio

RY 7/ —NVEHOHEL BRI ZT WL I L

PRBELTWS EEbNS,

D. ZANSHRAEHHYDOELLEY RS /N
2 (LDL) #iEg{bidtE

URY N7, MU x5 PICFEET 2 I8E
LY NI BOEESTT, TOHEIZLST
&L E (HLD), {& & (LDL), ¥MIEL=E
(VLDL) R EWXHEINTWwE, 2D B
LDL &, B oWV AEN/lza v AT a—
R, g cEREINIzav AT — LV EREEL,
N6 &S ER T 2B E2HS T2,
HDL 1331 &4 CHeE L kot a v 27
u—VEFBANRTEEE L TWw 5,

LDL OBEZM2R 7 7 v — A BB JREEL D
KERBERIZZ > TV 5B I EPRTOHZE TH
ML - TETWE, BEFEPEFEED
G & > THEKADOIEE S MFENC 2 5 &, [
L x 5@ LDL 2388 L, #12 HDL X543
LZEDBHOSNT WD, MU x5 CibgE &
% o7: LDL ZIMEMICHRE LT <&, i
HERBFERL T ¥ VI BT & 2 RAGER 25210
TVLIRRBIC K 5, BILER % 52 ) 72 LDL 13%2
ML (B2, TRy E L TE#sns
ko y, MEFo~r7a7 7y — YIRS
Nz, BILEM LDL #EBRECHA LI~
077 =Y IEAL THZEL, YaRE s e
NI, MEEE &R0 ERT
5o 2D OIMEBENRIERFZ LD, >
72032 2 L TIMMRPHELREER S, 2
77 u— AEEIRE L TH %,

AT, BEREEOEY S VE (a- b
av7xzua—)N) &, KEEOESYIC (TR
aVEVEE) MU x5 FRoFEELTIR{ S
T, LDL %V Y §E Ot 39 2 BHEIE
HAEEH-S TV ZEPHISNT WS, LD
weET, A FXEEY®, 7R VETY, FavF
7 NT(TT7 =), F— VS 5 DY OH
WL, 47 ¥ MG, 77 R — k&Y,
TYRNYT OV EDT TR A REEO |
CraaZ Bl 7 2B EDT7 2/ =
WR VRS Lo HEYIcEENS S 8%
774 b7 AN LDL OHBILER2F
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TEHIEDFEIN TS, Fi2, 7R /4
F2BE L 72RO - RE BT 20158 b
ATETEBY, BELPST7IR /A4 FPMLU &
SHNcE DA, MU x5 hchiBgbimtz
RITIRFETIFEEET 2 2 E R S LT W 597,
ZHL7zZ s, EYEEIRL, HEYHKO
77 AN SN L THIRBELLZZUD &
L7 EEBBRETHT 2 2 L i2D20» oL
BIEBECEE->TETWS,

HIffi £ CORERN S, TANTHAZBIVF
ORI L 2EEIH L OO, 10~
100 mg/fw BBJE L B EEICEEh 5 2 &
DS 2D, 51T P b Bt
HEETRTRY 7 2 ) — VOREENRE S N,
DPPH 7 ¥ MEIREE DR s iz, VT v
EERIZS S R EHEEE 2RO 2 EPHES
NTWBB, 7 ANTH OOV T
LDL ORI T 28 13 v, Lo L
T ARG HARDNVF > B2IZCDETE T 74
k7 2 AN & B LDL OFBIEME XTSI
Rt EFEzoND,

F ZTHRETIR, 7 AT A A ORMHEYH
LDL O biEd 2R 2RI L, & 51,
WHHEOSERUEMIZ L 22, S5TVF IR
RV 7/ —VEREDBEEIZOWTHE %
1To72,

a. MERUFEE

1) eIk O FRE

RFEFIIE S HBRGOBS TRE s hTw
BZEMAEHD ) — B T IV H L, N
AL, ATHFEENR=T NNy v 3
D, 54 HIZPHEL, B 24 cm ICFHEL -
LY A X (EEBOHEEA 20 mm FEEE) FHE %2R
Belze B2, 7o, JmEEXBITT
R7A PREEINTWE HA I D2LY
AR (HEROEFES 25 mmEE) 26 H17H
WIEEL, 17cm WEHHBIL7:bDE R T A VT
AT HADERIE LTz, IWREL 722137272
HLIZE=—NVRIZANT-30COT 4+ —77
D — W — T AL 21T 5 F THERT L7,

WHLUIEZER100gBFRL, BHED 80% A
y =k bz 20, KETFTREY A
AULTzo FEVF A XEBO%AY /—VT1L

n

E2UR AT F, KU MRV T)—>
T AT H A DEZE

WARAT v 7L, 7 ARBCBELTERTL
H R U 7z o BROLAT O HBGERBR 13 Y = v
I DFZE R BHER » RS - FEE D& 8 em 1K
5L, TNZN R R L, w/v
TI10fEED 80% X ¥/ —)V T EE L EREDOH
HALER 24T 5 Tz it 7 7 F— 2w T,
ADVANTEC # 1 JEMK CIE B L, HBEHE %
u—% ) —I VRV — T - 2R L7z, §2
L7z moER 2 EL, Ik
80% %/ —n 50 ml IZEWE L, HEYHER
L7, ZOMMBMEREREL, 7 v A
2T 5 B EAR L THEA L7,

2) VFURRRY) 7=/ —VEBDER

Az DPPH J ¥ A VHTREE O HIE

MBSOV F U R RARY 72 /) —
NERDOERI W DPPH 7 ¥ 2 Vil s
DOHER, A—a—2)~4) THRLEGER
Lo TUTo 7%,

3) LDL ¥ig1t7 v & A

a) Cu?t 4 4 i &k % LDL OBt AL
LDL 51k 7 v 211k, Kim & (2000)°% @
Tid% b LT o Too MM IR % pHT7.4 12
¥ L 2150mM NaCl&FH0.1M YV ~ &
Ny 77— (AT PBS) T, FiEREICHRL
7zo LDL WX & N IMEHRO TR % v
720 CALBIOCHEM #40 LDL #¥ ( 2 mg pro-
tein/ /34 7v) % PBS T2 H, 5°CO%M:
T TEN L7, PBS T 0.2 mg protein/ml
WHHEE LI D02 HAW, 2ml DT v Y Rv
7F 2 —712, LDL M 800 ul (HALWRE 1.6
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mg protein/ml) , HIHPIATE 100 x1 B O1E
# L LT 50 7213 100 gM CuSO, ¥¥E 100 41
PMAZTITPCOTA—F—NATA ¥ Fa
R—k Uiz, ¥ INT 527 L LTHIHYR
T % PBS 100 ] S Wz b DE, T
FuE =L e LTI & CuSO, I &
PBS 200 pl iCiE&#az 72 b Db FEL, FHFIC
A vFaN—FBIToT, WLBHBEIAL, 3, 6
BRERIRIC A > F 2N— b L 72 3B 200 ul %
FEL L, TBARS ¥ Tl bt LDL 04k % #l
E LTz,

b) TBARS (F ANV EY — VB GERK

Y i & A8 b LDL OER

TBARS %13 Yagi & (1976)%® O FiE%Ed &
AT otz 2O, BICEME %5217 LDL
DRI T A v EY —VEE (TBA) & Kt
LT, REDHNEWETH% TBARS (F4
WEY = VIRRIGARSY)) =T 5 2 L 2R
RAL7ERETHS (B2 KD,

BAESENE 200 11, 0.67%F A/ SLEY — )L
i (TBA) 1.5ml, 20% bV 7 v afEfg (TCA)
1.5ml ZEE L, Bk T 60 MG S ¢,
B LDL & TBA 2 RKIE& €72,V 77 LV R
kLT, 0, 5,10 nmol ® 1,1,3,3-tetraeth-
oXy propane & b [EREDULEE %17 5 72, 60 43
Baltk, WATHHIL, 3,000 G T 10 SR:E
SHERIT o1z, BHBEDOLE%® lcm DAKEE
M L, HAILF-2000 #6036 ER 2 v
T, J#ESE 515 nm, HIEPER 533 nm TRER
BRE D HOEEE 2 HIE L7z, BEAIED 1,1,3,3-
tetraethoxy propane 2» 54 & 415 TBARS
V77V AR E L TREREERL, B
{LLDL E TBAD KRG L CTEK S I 3
TBARS 04 &% MDA (vu> Y77k
F) YgEe LTEH L, MELVEOOLEE
HEATlX, LDL HitiGED# L %2, > 7
72 > 27 O MDA A& MDAb, BALALE %
ToT w7k wLDL ® MDA 4 KK & %»
MDAc¢, Y (3> 7)) BINMX O MDA 4
BE% MDAs £ LT, UTOFFERIcEk-T
LDL ¥l kG & UCREL L 720

—
=
—_—
—_—

525 TBARS 0T
GREDAEE DAL L TR E

LDL #ifRftiE (%) = (11— (MDAs—
MDAc¢)/(MDAb—MDAc¢)) X100

c) Ebi1 LDLIIBBILEECRIZT T A
IXTH A O E DR
ggg

KEEIZ, 7 AT 5 2 EH LDL Hit
BAGIEEZ R T D 2 a2 2 & 2HIN
ELTITo 72,

LDL-PBS ¥ (1.6 mg protein/ml, AT
NTOEBRICHE) 12 v vk Oy
RIAKIEETO0, 1, 10, 50, 200 mg fw 4
Nz, Cu** A4 v ZHEIEEN 10 M2 5
£ 512100 M @ CuSO, #&W 2 IHL T LDL
OBRACZE B 21T > 72, ALERHIG 1, 3, 6
FER 2 1 SRERI D © 200 w] TTOEEL L, FERWE
O LDL O4:p&E % TBARS #FEIC L5 T

HIE L7z,
d) 2 LDL#RALEME I KIET 7 A
N T A E B U Cut
14 REDORE

FEBR 2 1%, A RGBSRl iR ) O
B R O Cuzt £ 4 VIBEEOHE R 2+
LZEEHMELTITo 7,

LDL-PBS®&®IZ ‘7 = v i A O
%, RIRETO0, 50100 mg fw HERIL,
CuSO, Vi & Cu* 4 4 > 435, 10 uM (W Fh
bIRRIEREE) TYUSINL € LDL B{bZ M Ls %
To7,

WLERBRYA 3 P O B H O FR{b LDL 4
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B¢ % TBARS k12 & » THIE L, FREXIZ
B 5 ARG 3 FFf#21C B 1 5 LDL Hilg1k
WEE 2) OFtERIC Liens-> TEH L,

a) ¥B&3 LDL B biEEO MR U

Mick 5%

FEx 3 1%, LDL Jilebibid oo il K i
Y aERPHMEIT A ZE2EHNE L TiTo T,

LDL-PBS WG ‘T TV 0, 7 ) —> 3k
BOBA Y AE2BEESY -5
fE), =Ny v a (AT FEE), &
T A NRREED HA 2V L DOEZESED SO
¥ 25 T U 50 mg fw HE 2% 72, Cu®t A
IR RRIRE T 5 M & L, LDL it
WO RER PEMAIIZ X 2OV THRETL
720 EBR 2 LFBRIC, KRBT 540 3 K
%o LDL IifbiEtt %2 b) TRUKLEHERI
XoTHEHHE Lz,

b, ERRUEE

1) VF e BRY 72/ —NVEBRY

DPPH Z ¥ Z V1RGO fifE & U° 2%
iz k 5

T —> 2 W, ATV F, KUA N THR
TBE, VFUERIZON—T NNy gy
23.57mg T—&EHL, RWT7 ) —VHEOD
HA VL, TIIVHL T, K74 MEEED
A )N TEBRHEE R oz BRY
T/ —VEREBT) VRO A )N
M 27.83mg T—&FE L, IZIFED KL 9=
NNy ay ROTOLIVHL T, K7A
MEREED A A D LMD B DI EEARE W E
ZRLic (BB6K),

—7%, DPPH 7 ¥ X Ve 2 Rfi sy 4 7
WNCHEET 2 L, =Ty v gV BEd
Fml, ROTT Y =D A A VL,

INAL,, RTA MEEED H A4 ) L DIE
T, HEENED SN, 72 DPPH 7Y 4V
MIEEOME R OEAIC L 2 ERIE, VFY
GRERRY 72/ —VERONES 4 7H]
DEE) S % &, WEOREN S22 H5) %R
LT& Y, DPPH 7 ¥ 7 VIRIEER LV F >R
FOMDEY 72/ —1D, WTFhhd b
HZT T eI ni: (F26X),
2) 7 AT A AFHIMEY) O LDL HlRbiE
13
a) MY ownE & LDL i kst o
Bk (B 1)
IOV N O R RML o 7 X
(P INTZ7r7) TR, 4 >Fa— K
NEL 512 L7z >T TBARS O 4K E
DAL, 3 BRERFE21C13 27.6 nmol, 6 REfFELIC
1% 30.9 nmol MDA/mg protein &7 o7z, 21
WL, MM 2 ain L 72354 TliE, 1 mg fw

BILFY

~ o | DERIDZI—u %a 120

& ADPPH Abs, Act.

b

(=3

g ;ab 100

2

= #H

% 30 f Ab ¥

5 80 %g

5

o o
o 2 9

w 2
ZE R i
S 20 60 N L
=4 c I:IE\ £
}09‘ o o
£ 52

< 40
ek
«\.,—Q 10

ND
0

TINAL HA L =T ikviay  HAU)A

Jy— LS wIA+
iR« BT L DOLVF U ERLURE
V7=z/—)NVE&®EDPPH 7 ¥ 0V
PE M O BALR
B2 2 WFEMNI I Tukey DA (P<
0.05) TEEZEDY

£ 26 [X]

EOR MERUEEOICIDZLVFVRUBRY 72/ —VEBOER
- o VT ER MRV 72/ —VEiR
E& sa (mg/100g fw) (mg quercetin/100g fw)
7)) — 7 IV I 14.7 23.6
7Y = HA ) A 15.3 27.8
ATHF IN—T IRy ¥ g v 23.6 26.9
K74 b HA ) A ND? 14.2

2 S Y
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YK 10mg fw4ETE Y >IN T T
LI AEES T, FIRLE®R IR s Lk
Mol (T —5EM) », 50 mg fw Y& % RN
L 72356 D TBARS £RE L, 3 R 18.0
nmol, 6 K13 21.8 nmol MDA/mg protein
ThoTro 200mg fw MEEERML B ET
X, 3 HER#& I 12.9nmol, 6 RFfI#& X 14.3
nmol MDA/mg protein ® TBARS 4k & %
wL7z (FB2TH), 2o DX TR, Z0LEh
DR IC TBARS K EICY > T VT T~
7 L OMICEEENRD ohlz, %726 KL
TIiX 50 mg fw HEX & 100 mg fw HREX O
CHEEBEENRD iz,

UEDZ Ems, 7 AT K AOHMHE
W in vitro &£ S BREW LG TIED 505,
LDL #fifbiE 2R 2 E S E o 72,
IR ZOWERR, —EEM ORIV TR
BRFERICELS S ISR ST, T
28T 7 A DHEYIH LDL i biE M 2 R ¢
VI EILBRIC L, RSO TO®
HER D,

—o—blank
30 —&— 50mg fw/ml
—&— 200mg fw/ml

20

TBARS4: B & (nmol MDA/mg protsin)

0 1 2 3 4 5 6

Incubation Time {(hrs)
%27 LDL#IBLEEICRIZT T AT
AR O LR D2
(5 - v v h L) Big 2 XCFERIc X
Tukey D5k (P<0.05, 3B,
6 I3 2 2 ST L THRE) 12
X2EEEDY

b) Cu*t A & VIRE, 7 AT H A2
HY AL EE B L LDL Hi M b3S 1t o B %
(FEBR2)
PR LA MEALEE 3 IFR R IC B 1 B, Cut JEEH
10 M T A7 4 2 2Nz 2w X
By INT T2 LT, £XD TBARS ©
AR E» S EH L7z LDL i st % 45 28
Bz U7z, MR EIML 2 wigs, Cu*t
5 M OJ558 LDL OFLZ D 10 oM
£ 20%FEMF Iz, 2, Tk
PEELBEVEHFTTIE, 5M LD b 10uM
DFiH3 LDL ORACZEMENF S e 2 2R L
Twb,

Y 2RI 723554, Cu®r BE 5 M T
)& 50 mg fw M & T 76.2%, 100 mg
fw 8T 99.3% D LDL filg(biEt 2= L 7z,
Cu** ¥ 10 M T, Ml E % 50 mg fw
LMET15.1%, 100 mg fw HEHRIML X TIZ
73.0% DIEEER LTz,

Cu** EENN 10 M OEBEICIE, BIEFIDRE
ERET X, M EwRInL < b iR &
LTOEtaicRETEzwEEZ 6N
Tzo —77 Cu2t BN 5 M OBE T IZHHEY
#3100 mg fw BEDOLGE, dchibFie L
TOMMHPRENE T E, AL OHT
BHRISHEOZEINNS W EB bR S b O 2T
2RI TTmMETH L EFZz oz,

LI EDRERN S, 7 AT HAD LDL Pk
BTG O SRR O A o PLlg B 12 1, Cut 12

LDL HiER{ESEME (%)
g 5 3

~
1=

IS}
1=
T

10-0 5-0 10-50 10-100 5-50 5-100
Cu B 1 M) - LR (mg fw 4 F/ml )

28 LDL #iB biE M FITd Cut ¥ K&
W7 Z8T H ALY &
(GfE: vV h L)
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5 uM, #iHYIEIX 50 mg fw YEFEE 2
LBThdEeHEZ NI,

c) SEEROEMIZX 5 LDL filg ittt o

7= (EF3)

LDL MAALERFRLA 3 RifftRic B 1) 5, & 5fd
@ LDL yilgfbidi % 58 29 Kicam Lz, i)
DEINED 50 mg fw OEE, LI TXT
D FEDS 80.3~83.5% D FHWIEMEZ R L7z, 25
mg fw BEIZB I} 5 LDL i biEms, ‘v
N (T ) =) 5345.9%, TA VL (7
V=) 862.1%, N=TNNy v a (LT
Y ¥) MN23.6%, AL (K74 ) N
57.7% T, EM CIEHICEEERTD s iz,
LU, &1 Tid, fHEYED 10 mg fw 4
ECEEEEE- I Ronkhroiz, /%K
BR 2 BOARSEERTIE 50 mg fw 4= TN &
BEWEEERL. WD L 2H2 5L,
25mg fw HE TR S iEEo SRR 13 2
NIFEREVDHDTIERL, BLAT AN
ZOMHMEMIEOBRLHBECI» b ST
LDL i tiEM 2R EEZ 6N D, VF V%
ZEAEEET, BRY 7=/ — V&R b HK
WD inole R T A ST ARG T AN, 7)) —
YR LTV FOMEEREO LDL filR i
R Ui & & DIER ICBBREE N,

Vinson (1995)%9 &3, ##ic& Fh 282 D
TIRIARRT 2/ =N H VR RO

100
0O25mg  M@50mg
~ 80
g
H 60 [ a
e
4 a
& 40 [ |ab
:I.E’\'
=
- 20 b
0
DIVAL HAYL  R"=TNivar  Haoh
Ty—y L4 AT AR

229 LDL HiF S o il « e & 23
H7% 2 3FMNIC I Tukey O 54 (P<
0.05 BABEEFICH L THRE) I
LBEEEDY

DWW LDL i biE 2 HE Lo T OHiE
2k bE, VF i LDL S biE s 2R3 b
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Summary

Relationship between food and human
health is a major concern in these days.
Asparagus (Asparagus officinalis L.) has been
noticed recently to contain antioxidative
compounds and to show antioxidative capac-
ity. On the other hand, in the breeding
asparagus, all-male hybrids are getting popu-
lar all over the world because the male offers
a number of advantages over the female.
The objectives of this study are to obtain the
knowledge which would be fundamentals of
breeding super male hybrids of asparagus,
focusing on antioxidant contents and antiox-
idative capacity.

To improve the seed production of all-
male asparagus hybrids, pollen storage condi-
tions, seasonal changes in hybridization abil-
ity, differences in quality between hand-
pollinated and insect-pollinated seeds, and the
ratio of male to female plants for insect
pollination were examined. The viability of
stored asparagus pollen was maintained for
at least one month at 5°C. High temperature
(30°C) caused a loss of viability within a few
days. Both whole flowers and separated
anthers with shed pollen were suitable for
preservation. Hybridization ability seemed
relatively high from mid June to early July in
Hokkaido.
markedly reduced. Average seed weight

In mid summer, this ability was

became lighter as the hybridization date got
later. No significant difference was obser-
ved between hand-pollinated and insect
(honey-bee) -pollinated seeds. The optimum
ratio of female to male plants for insect
pollination seemed to be between 3:1 and 5:1.
This knowledge will be useful for the seed

production of all-male asparagus hybrids by

both hand-pollinated and insect-pollinated
hybridization.

Differences in varieties and seasonal
changes of rutin and total polyphenols con-
tents on some cultural conditions of mother-
fern culture were determined in order to
obtain the basic knowledge about antiox-
idative activities of asparagus. Significant
differences were observed both in rutin and
total polyphenols contents among 20 vari-
eties. Rutin contents of the spears varied
from 76.3 to 155.0mg/100g fw. Total poly-
phenols contents varied from 77.1 to 102.6mg
quercetin/100g fw. The differences became
smaller, however, when mother stalks had
grown in July. DPPH radical absorbing
activity was also getting weaker in summer.
Rutin contents showed greater range of sea-
sonal change than that of polyphenols con-
tents and DPPH radical absorbing activity.
The comparison between the two years inves-
tigations of 2003 and 2004 showed the differ-
ent patterns of the seasonal change of rutin
and polyphenols contents. Rutin and poly-
phenols contents had constantly decreased
from April to August in 2003, whereas they
increased again in July 2004. However, this
re-increase was only observed in the outdoor
spears. These results might be due to the
difference in weather condition in summer of
Outdoor
showed greater contents of rutin and poly-

these years. spears generally
phenols than those of greenhouse spears
These results
suggest that not only rutin but also combina-

except early spring harvest.

tion or synergism of antioxidative poly-
phenols might contribute to the antioxidative
activity of asparagus, and the weather and
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cultural condition, especially light condition,
might have great influence on rutin and poly-
phenols contents.

The antioxidation capacities of green
"Welcome’, green and white ’Gijnlim’, and
purple, 'Purple passion’ asparagus spears
were evaluated. Analyses of rutin and total
polyphenols, and assays of DPPH radical
absorbing and low-density lipoprotein (LDL)
antioxidation were conducted. Varietal dif-
ferences associated with the colors of spears
were observed both in the amounts of rutin,
total polyphenols and in DPPH radical
absorbing activities, although not in LDL
DPPH
absorbing activities seemed to be affected by

antioxidation activities. radical
both rutin and other polyphenolic compounds.
However, LDL antioxidation activities were
likely to be influenced more by other poly-
Total
polyphenol content showed a fairly close

phenolic compounds than by rutin.

relationship with rutin content, DPPH radi-
cal absorbing activity and LDL antioxidation
activity. To determinate total polyphenol
content using the Folin-Denis’ method seemed
to be useful for selecting the breeding lines
that show high antioxidative capacities.

From the results of this study, a new
method for the functional breeding of aspara-
gus could be advocated. This method con-
sists of following steps; 1) finding the vari-
eties, lines or even single plant show high
rutin and polyphenols contents or show high
antioxidative capacities; 2) making hybrids
using the stored pollen; 3) choosing the appro-
priate hybrid to be a commercial variety; 4)
performing seed production in a greenhouse
using honeybees as pollinators. Such the
kind of hybrid which shows high antiox-
idative capacity has competitiveness both in
fresh food market and worldwide seed mar-
ket.



