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BAENDF 42 % (Brassica napus L.) GHEOEFIC
Exh370aY/L— b EEOERMERSHICTS
BT, NSV LRBEREERARFR/OAYIT ST 1
— (HPLC) 9MFic&WU 7as/L—bOBEES L
UHEBEOSERER AL B 0aY /L—EE
ICEERIPADS D, 60.5~161.4 ymol/g DERICHH
L, J0as/L—FEEORHEVRESEM 18
B T60.5 umol/gTHVY, DOTERM16 55 65.4 4
mol/g TH-7t. —H, BRIEVREBELLTAMKI12S
(161.4 umol/g) &A1 ZXAXF 4% (150.9 umol/g) #
Hol-. Ths5OREIINDNS Brassica napus X
Brassica campestris DEEZ#HIC L UEBR S h /- RE
THY), BRXEIEICSVTI/ AL/ L—FEED
ZRHAIKZEVERICH 7=, HPLC P TII 10 DEE
LE—78#5h, ZN3B9IDOE—-7IC20WTIEE
EkixoOv b 7EEMEICLZIPMBERICEKY,
ZhFho/iras/L—rERELE, #7002/
L—FEENEL-EEMNI18EELVEMK 16 5T,
Aliphatic % Jv </ L — b ® Progoitrin, Gluconapin
SEYPEP LTV, —F, Indolyl RO/ L
—FEEBUEZERLTHST, BETRBERBRVEELE L
. Fnad /- ERICESS BERBOERME
BIFT B0, 00BN/ LA/ L—-FEEBICEDE
B9 ETY, Bamg&/ad/L—rRXa70OK
ZSICETAEI1EHRSEINAL/L—FD2DOD%E
ARRODEVERMT IEAFEHEINDEITHSIC
2VWT 76 EEE7OyY pL, TEROEROHKREZ1T-
=, TORE, BEDF 2 xREICHIENERELGFE
THRLENTREINA, Thbb, JtiEE~RALHEIC
BT A3RBEEEIT AL/ L— NXATHF BN E
<, it - AREDORERI ZOERMICZ LW
EPBShELE L. —F, fROREE—MANICT )LD
/L= PZXATHKREL, MATEERRBORES
Aliphatic 25 & Indolyl 2D J v/ L— FOERN
NEEBICOVWTERMPREWI EAHEBALE, 2O
ERELT, BEDOF 2 X REOREBEHER® /LY
JL—PMIEATIRBERAISBAFRLTNDIHDLHEEX
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Lbof., ULAL, Jad/L—bFEELHEKICEMA
EEERFLIUHENEROEELFA#5N, B THRMK
18 5L B4 16 %617“}11211:/«/ L—FEEFEOBERSR
BEUANTHEYES, ERBICHHAEOE TV /
L— F@aBEICEEIL Tk,
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775 FRHEM ORIy - e
MREXh?EamEEELEETHh T3 (Robbelen and
Thies 1980 ; Underhill 1980). F & % (Brassica napus
L) Ericg&shssnay v — b idHEmEO MK
BREL, K3EEX+HSTHHEERIYF—¥D
fERIC X DK E N, REOHFRIRIEKRZ5 2T
4 oxazolidinethion % isothiocyanate % £ IZ2Z& LT 5
OIE 1985). ZD72%, F 4 3 OWFICIE 40 % Fitk
DRBOAVISVEREENTOBICE 2 2b6T
(Miller et al. 1976), SR LT+ ICWERATE 22 -
7z (A& 1977).

FIZTFE IR E UTERFIET S 201K
nav ) v— b BIEEROBERIFERES N, 1967 F
irvay s v— rEEMEBKR—F Y FOmEE Bro-
nowski PR R Eh, ZOREEHE—DBEEZERE LT
sNay s v— b EROERLE BIE L 2RO EENE
% 57 (Downey and Robbelen 1989), Zh Z TlizHh F
ARFA Y EETEEKDEI LY /L — s BFESER
ENTW3 (Sernyk1992). L L, HPLUEEFE
OB & BEIENEEE S EE NS 20, Ko
Y/ V-2 AOBIENSREEZRS LT ray
L — FEEBEERILT 3 7200 2k BEEE A FRT
BIENRBREEINTNYD,

F a2 FFEFHROILTY L — ML, EARBRKOR
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LB AFH =V HED Aliphatic R L2 /L — &
FUT T 7 VHED Indolyl R&LaY L — MIZK
A& (Magrath ef al. 1993), Zr a2 L — b DKW
LD2=BiZiE, ZhoDZiras v — L EEBOEKTH
BETHS., —FH, BEI TR EATHBES L
a v/ v — MBIZEIED Bronowski 13 Aliphatic D &
Ny ) Vv— Lt EEMEOI L TR ZERHL L K5
T3 (Josefsson and Appelqvist 1968). McDanell et
al. (1988) 12 7 M @ 58\ oxazolidinethion ¥ X O
isothiocyanate O Fi ¥ 'E T & % Aliphatic 2 ® Pro-
goitrin X Gluconapin iZ# L2 /L — FEEDOH 80
% B %5 »IZL, Progoitrin ¥ Glucona-
Pn BBARMPIEBEZIL TR LIV I L—+EROD
KWL RETH 5 Z & AR L7=. FHE, Bronowski
HRDIEZ N ay ) v — b+ SBT3 Aliphatic RD 2 L
I L—FEENBS LTS (Sang and Salisbury
1988). — %, Indolyl 2 rav /s v—FEEIG
Aliphatic 27’V Y /7 U — MZHRTAZ VS, 0
ayv /) bv— bERO—BOMEBILD7=DI213 Indolyl R
INAV I V- P ERDBHELELELILOA TN
(Chavadej et al. 1994). L » L, BAE E T Indolyl R4
Ay L—rEROKT %S 725 TEIZNER R
RuiiahTukn,

HADF & 2 BEICIE, MRoHES RERHEED
5\ B. napus X B. campestris DFERZEHIZE DB R
ShzzmEIFEET S (EE 1971; #1h 1972). Z
NET, HAET # 2 BED—FBOD oxazolidinethion ¥
& U isothiocyanate B2 DWW, fFks (1972),
ffifk (1974), Namai et al. (1972) % Namai and Hoso-
da (1975) 2flEL T3, R hTHD,
Fhrnav v - FERRZOMBIZOVTORE X
T,

FRMTRE I LY L — PBIZEFEOBERO—BEL
LCRAEF 2 3GZ@EOI LY )L — ERIZET
MRE/27-0I12, BRESRREL2CEED 50 HEO
WOLaY ) v—VEREHALPIZLE, 2, RIL
AV IL—- P ERRBE LAV L - FERICEET S
Zehs, TOMBIZOWTHET S &40z, MRkIcHE
D HARBEDOERMEIZDOWTERETL 72,

MEsETHE

HeatphRhiE, 199249 A2 5 19934E7 A CoHiLE
SKAABRY - B AR M O VR R RIS TR L 2k S
BHEL-BTEROE, BRIBEMIT, TEELT1a
720 N 0.8kg, P2050.8kg 35 LU K20 0.6kg # FEEL,
BENE 70 cm, KR 20 cm D REFE T 3~4 RO EHIEE T,
FFH% 4~5 EHICHIBINT 1 AT S & LA AREfET
5135 7:012, BIEEROEREIZ/ S—F 4 ¥ METIE-
7R EHNT TEEL /-,

Woray s v—rEBOBEEIZIE, Tablel IZ7RL
ZHEDF &% 50 & (BMEBEHTE4S LER5E
2) LHBROZDIZHEDEIS LY L — | 11 5FE,
it 61 Mm% /2, BB, Bjergefal (1984) &
Mgller et al. (1985) D335V AL FAWTIiTF-
. Thbb, HRAREOETAITERL, Thk
DREML 22 0.2 % 1.5ml O 70 % X 4
—LT10 7@ 75 °CTMmEL, ftwk4saE8I0 7. M
fEXA 3MFEDEREL, SmilcA AT v 7 UM 1 ml
%#0.5m/ O ECTEOLA— &L — X % FHE L7 1 ml D
ISATAICELTCI ALY IV — VNESEB. 20
%, DHHEE AT 425 nm THEE L, FTOERL
THWizy =21 v (allylglucosinolate) D&% F
WTERLE, Zray /s v— W EROHIER, | BE
2D & 3REEML 7=.

ZNay 7 Lv— bR, Table 1 ISRLZHADF
23 65 miE (BB RMELS, EREMEI LERSR
#6), HEDE LY L — 1] BEOE 76 i@
DFET % VT, Bjerg & Sorensen (1987) ®FH iz
o EEE®R s v 457 4 — (BUF HPLC L B&ET)
THE L7, BrLay L — b GROHIE L RREICH
ARmEORET 2 FUSE TR L, BHL =T 0.2
gET0% B2 ) — LT 104/, 75°CTHEBL, W
RIERL LTC0.8 MDY= V%A, S5miic AR
T XLl Lay ) v— 1 EHEIml % 0.5ml O
DEAE—+t775F 2 ZA-25%FELZ1ImlDI=D
TLIZEL. 2D, RFXXZILAL )L - %
0.3U/mlDANT 7 & —X¥hEBOTHERLL, 2L
RN Y ) L= UTHPLCIZEDBEIEL . %
FNnay /v — &R, The International Organiza-
tion for Standardization (1992) DY =4 Y v iZx3 3
XLV ARYZ - 772 8 —4HOTRD ., HPLC
DHBEER LU EMEIZRDED TH 5. COSMOSIL
5C18 754 (150X4.6mm, FH34F27) B
F - A NEEE (B@su<v Sy C—R4A) 23
HLZHPLC (BHLC—4A) ¥BLHWE, 720
ANV U— bOLGEEE, AT GEEAK) L B
(20% 72 b= P YVALKER CXsr7VTy Mk
D757, 790 FP&MBIE, 9% A%+ 1% B
T1MRFEL, 20 5BOERNS S VY Mok 1
% AW+ 99 % B L L, 37MEEEL =%, SHBM%
24 Sy RIZHIEAD 99 % AW+ 1% B IO EIE L L 7=,
WX 1.5ml/45, H5L0EEIZ30°C, BREEEL
229nm, FARIZ20 41 TH 5.

FLay ) r—rORER, BEEERIsOv 5T
BEAMEE (LC—MS, Hiz M-2500) 2w <Eoh
RAART P LOEFTFAL Y MT+HHD T B
T35 XA M4 4 D% Bjerg and Sorensen
(1987) & Hogge etal. (1988) 5 DML L T AT &
TiT 5 72. # T &% TSKgel ODS-80 TM (150 X 4.6
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Table 1. Cultivars used in the measurement of seed glucosinolates by means of colourimetric Pd-glucosinolate com-

plex method and HPL.C method

Cultivation region Breeding Cultivars name
method
Norin 2, Taisetunatane, Mutunatane, Harunokagayaki, Aomori 1,
PS Banseina, Azuma®, Azumashu (2) *, Daichousen-nakano (2)*,
Hokkidoshu (2) *
Hokkaido and Tohoku NN Tisayanatane, Towadanatane, Kamikitanatane, Asakanonatane,
D
Kizakinonatane, Tohoku 85, Tohoku86*, Tohoku 87*
NC Norin 16, Norin 18, Miyukinatane, Asahinatane, Iwashiro-
natane
PS Norin4, Norin5, Azuma®, Wasefuji*
North Kanto, Touzan, and NN Abukumanatane, Bandainatane, Hokuriku 12 ¥, Hokuriku 18 * ,
Hokuriku Hokuriku 23*
NC Norin 7, Norin 10, Norin 13, Michinokunatane, Mihonatane
PS Norin1, Norin3, Norin6, Norin8, Norin9, Hayanatane
Norin 14, Norin 17, Tsukusinatane, Suehironatane, Houman-
South Kanto, Toukai, Kinki, NN natane, Mikawanatane, Koganenatane, Tokfwanatane, K-ongou—
natane, Hayanatane, Oominatane, Genkainatane, Chikuzen-
Chugoku and North Kyushu .
natane, Dairyuunatane
NC Norin 11, Norin 12, Norin 15, Murasakinatane, Isuzunatane,
Aburamasari
Europe and North America NN Grobal, Lergo, Lisandra, Bridger, Hanna, Topas, Loras, SV0212,
(Low glucosinolate cultivars) Regent, Altex, Arabella

PS : Pure line selection.

NN : Varietal crossing (B. napus XB. napus ).

NC : Interspecific crossing (B. napus XB. campestris ).
() : No. of cultivars

* : Cultivar used only in HPLC analysis.

mm) ZFEH L. MS 4 * v {bizk&GEES + V1L
(APCD) FHmICK DTV, 4 4 VL&A v InEE
Ex4kV, =—FLEBEE# 7KV, FU T +VEEA 150
V, BALZRE % 250 'C, BEBEEERE % 400°CLe L.
TR, NEPIENE 3 A R TR L
10D vay s v—EEAAN, SASTus 3
L% FCTHBITHI» SR L 72,

B R

BEBREBEOHBI NI/ L - EE

EERICHEIA L 72 61 mE (HAOBKEGHTE 48 L 7F
keRfE2, SEOEILIY L —EFELD) OB
AV V- VEERDSME Fig. 1IS/R L7z, HARE
DWINAY ) L— FERIKRELEERMEARL, 60.5
umol/g 7 5 161.4 ymol/g TTEEL, FHEIX 117.5
+21.5 ymol/g TH D, ERFMIENFMERL 72,
SENAE U 72 BRSO ¥ KD 110.0~150.0 4
mol/g DN L /) L= EFATOER 70 4
mol/g UTOREE RV Eh, BN I8BHLREI165
HERGEWEEZRL, TRAZTH60.5 yumol/g &
65.4 ymol/g THh -7z, Wiz, FLav /) L—r+HEED

10 Japanese cv.
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Fig. 1. Distribution of total glucosinolates content in Japanese rape
(Brassica napus L.) and European and North American low glu-
cosinolates cultivars.
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BLREE LTERMI1ZE (161.4 umol/g) &4 ZXF
# 3 (150.9 ymol/g) BdH 72, ZThbd D4 BFEE,

WS B. napus X B. campestris DFERBZHIZL D E
BREN@RETH -7z, M, SEOEI V2 L —
PETEDOE BT Loras O 5.8 ymol/g 2 5 Topas M
36.7 umol/g DI HML TH Y, ZTOFHHEIZ
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15.6 £ 10.6 ymol/g TH -7z, PIEDFERE, S, HA
DEEIZZAEDES LY L — b RS FEREOK
WLy ) L= ERERNTREIZAR S kD o 725,
mfEIC X B3 ERMENKRE L, 60 yumol/g BEDHR I LI
VIV P EREROSEOTELHE L Ko7,

BXREOI/J N> /L — K

HPLC it ks s nav/v—troruv b3
&% Fig 218U 72, AL 2 AARME 66 D4 TIZ 10
DEREE - BALI, F¥— IR EHIEIZZHZ
N 1~11 (No. 2 iZEPITHED Y =Y V) DOFE %
L7z, LC—MS W= @HORER, No. 5 b L UWE
BHETH 5 No. 2 2 < No. I~11 DE Y — 1L, <2
AR PADEFFAX Y MT+HHN T kU7 52
XY M4 X OFEE» S FNTF R, 1. Progoitrin, 3
Glucoraphanin, 4 . Napoleiferin, 6 : Gluconapin, 7 :
4-Hydroxy glucobrassicin, 8 : Glucobrassicanapin, 9 :
Glucoerucin, 10 : Glucobrassicin, 11 : Gluconasturtiin
EREE N, 2055, 7L 10 Indolyl RZ Ly
JV—bNThD, ZOMIZ Aliphatic RZF Ly /L —

NTH B,

LT O B N INS SIRN - 2 e VR VS N T
nay/v—rERIZHD 5412, Progoitrin (1)
2% 60 %, Gluconapin (6) »#J 25 %, 4-Hydroxy
glucobrassicin (7) 2’%%95% Tho7. Brras L
— FEEIHROEEN 18 5 T2, Progoitrin %
Gluconapin EEMEL, L2y /-1 EEHZN
RMI12ZLERTEREZRIT R L 89% TH D,

TH - Bl - & - dE

4-Hydroxy glucobrassicin & &% 103 % & /i SmfEiz %1%
B o, THIT, BEEROZDICHWEEREEIC X
DAL Z@EHBR TR Lay )L — FERBOEYE
DZE%R R 5 &, 4-Hydroxy glucobrassicin ¢ 1 F& P38 4
il L R AR OB T, %7 Glucobrassicin Tl
MR EER S L R R ORI T2 Eh5% L
NLVTHBLEZEMPAL N (Table2). L2 L,
Progoitrin, Gluconapin ¥ & UF Glucobrassicanapin Tt
MR BERE & FEN MR S L ORI SRR L ORI CA R
BEZAONEDP 52, Table2 I/RLES AL L
— MRAPSAD LAY V- VERIZDEL, BRI
KoTRHIFEALEESFhEVEEO LaY L — 1 @
FAE L7z (Fig.2—A, B). SV 0212 2#® &3 3 4 F
DES Ly v— bPRETE, BABELHELT
Progoitrin & Gluconapin & E 1 E L < K5 - 7= 23,
4-Hydroxy glucobrassin & BIZIZ L A &L L Ty h
-7z (Fig.2—C, Table?).

Jnad/Lr—-rHEEPSREABEAREOT
g

ghay ) r— MERICED S BRFEOZEY: 47
5720, LROIOEDZLaY ) L— L EEBIZk
BERDIMNEIT 72, 1 ERDBIEERZ P LOK
BB ETEDEERT I OBAN RIS LY L —
FXATDORZEIIZETE Ty 2 &4 —, EBIXRSDOE
BRI PIZEBENTIE Indolyl RDZ LT L — b A
+®, Aliphatic RO L ay /L — F B—DFKE 4T
L7zZeh6, ThEZNay )L — MERTDELSR

Progoitrin Z H DK T F L » - 7. L » L, ROEOE M BZEF LRI N, 02 D204
1 67 1 7 7
(A) 6 (B) (C)
8
4
2
2 2 1
5
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3 1
J? ﬂ L. o sl oo
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Fig. 2. HPLC chromatograms of desulphoglucosinolates of Japanese rape cv. Norin 12 (A), Norin 18 (B) and European low glucosinolates rape cv.

SV0212 (C). Detection wavelength : 229 nm.

Nine peaks were identified as the following glucosinolates, respectively

1, Progoitrin; 2, standard (Sinigrin; 0.8 ;,M);

3, Glucoraphanin; 4, Napoleiferin; 5, unknown; 6, Gluconapin;

7, 4-Hydroxyglucobrassin; 8, Glucobrassicanapin; 9, Glucoerucin;
10, Glucobrassin; 11, Gluconasturtiin.
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Table 2. Comparison of seed glucosinolates content among Japanese rape cultivar groups bred by three different methods
Seed glucosinolates contents” (umol/g seeds meal)

. No. of

Breeding method cultivars o . 4-Hydroxy- Glucobrassi- ..
Progoitrin Gluconapin .. . Glucobrassicin
Glucobrassicin  canapin

Pure line selection 22 56.3+12.1° 28.7x7.0° 6.4%1.7% 4.8+1.8* 0.6+0. 4°
Varietal crossing 29 54.9% 8.2° 26.9%4. 0° 6.0%1.8° 4.11.8° 0.6£0.6*
(B. napus XB. napus )
Interspecific crossing 15 59.9+15.1° 25.8+5. 7% 7.3+1.5° 5.0%2.3* 1.0%0.7°
(B. napus XB. campestris )
Low glucosinolate exotic cv. 11 9.2+ 7.1° 4.7x4.3° 6.9+2.0° 1.3+2.1° 0.50. 4°

1. Means=SD and represented as relative values to sinigrin (internal standard).
Figures followed by the same letter are not significantly different at P <0.05.
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Fig. 3. Scatter diagram of 76 cultivars of rape (Brassica napus L.) pro-
jected on the first and third axis of principal component analysis
based on seed glucosinolates.

+ : Cultivars of Hokkaido and Tohoku region;

O : Cultivars of north Kantou, Touzan and Hokuriku region;

[J : Cultivars of south Kantou, Toukai, Kinki, Chugoku and north
Kyushu region;

A : European and North American low glucosinolates cultivars.

TLRERENS3.8% #HPTE 2, F2L2ERSFTEE
D 22.5% DEBRBHH X hR, ZOFERDH» %
RLUTOWEONRIRT2Z L IRETH -2, £ T,
1 E3FRDDRTT A RNTERTEEREGHEIDH
BRI AE LTy b L (Fig3)., ZTO®ER, $£2
BRSNS BT — T EERSEDEKI LY ) L=}
SRR, OB AREEHECR S ACE2R
FRICIZEAROEMK IS EMUEL, MRMIZEMmOEAR
BRI THEDEI LY 2 L —  BEICEPILT
Wie, F7-dbdEE - ALK O BB £ < 15 3 RIRIC
fMELTHH, FT8ILEE L ALHRIHIRO mfEH S 3
SIRORNEEEHIC A L 72, —7F, JEBEE - &l - Jtke
HIBORFEL, $1 - BLRBIELSHLTHD, M
BES - W - HE - hE - dLAMHIRO 5 S kD5
FERUED, 202 B3E 1 RRICAET 2EAICS
ot INHOFRIZ, HAREDO s/ LY sV — Ml

R & RIS e ORI BRELERAH D, HERN
EENREETHZILARLTWS, T4hbb, dtmdEs
FiLO BB EERE L LTy L — b 23 TIZHERY
ANE A, Aliphatic RO Z LAY ) L— FPRADED
BEARAZV. T, fIHIRORER, EENEIL
2V L=t ZRATHRKAEL, BTHILBERE - Fil - b
e Hh 1% o 57813 Aliphatic 53 & O Indolyl 2D 2" )L 2
vV LU— FEROHENNEIAPERBEICEATHE L
BN E 7=, £, SEOEI VY L — G
Biiaklsrsrray /v—1r 2273 PRLEZEBOIE
BIZINE o728, Indolyl RDZ LY L — DM
MBI ENKENT LR E N,

Z®

SEMER L 72 AARES) mEOHRI LY V-t &
EOEET 117.5 £21.5 ymol/g TH D, SHEIDOEKI N
2V V- bPRBEICHRTHT.5BEEEh T,
UL USRI Tk AERABALD, BRERIL60.5~
161.4 xmol/g DEFIZ M L Tv/z, HEADmBEIZE,
WSRO EERTENAEM (B, napus X B. napus) B L U@
i#c 4 (B. napus X B. campestris) 1=K DFR I N1z 5H
FENHEET 5. Namai et al. (1972) &, B. campestris
124 £ % Progoitrin % Gluconapoleiferin M 7K 73 ##
Y1 C & % oxazolidinethion & &1, B. napus IZH~TH
KNI S, BRERECIIDFERINHERKED T 4
% (B. napus) I, MRAPBEPLEARHICLDE
RN F & 2 EEL D B oxazolidinethion FE MKW
ZEEERLE RICFESERZEMIC K S THEXREIN
7-RENRESTETH B P F 7 F X XD isothiocyanate &
BRI TAEWI 25, ASED
isothiocyanate & oxazolidinethion DR EIZMD F & X
BRICHANRTERIAENT L 2HE L~ (Namai and
Hosoda 1975). LA L, RHIZRFERTIE P FTF 25D
Wwrnay /s r— rEEIX115.0 yumol/g T, Progoi-
trin & 813 48.3 ymol/g TH 1, fhDFFEEL LI L TH
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KRR E XV Z Er o7, 512, AR TELR
BNy V- PEREMASHE, BARHELS IO
RSN ISPl R L2 25, Boray
JU—brERBIZEHD 5 B4 2 E Progoitrin % Gluco-
napin &4, Namai ef al. (1972) D#EFH T35 X 51
B. napus & B. campestris DR ERBIIBOWTER
RN WS ZER@BD L h -2, —F, SHEHEE
LizBAREOHRT, Br/1ay /L — b aRBIV
Progoitrin EE & KV EM 18 B H L UBH 16 53
FRZEERORETH D, FIRIBOEEELRLE
B 12B5ELUM AT 4 3 3 ERARERROSET
Holz, TODEIIZ, & AEETEERDOBEN
Progoitrin & B2 W\ T DR 75 8L ARk O
miEE DB THEREZENAONEP - IZLTY, EHE
A v T TR A E R0 S R TR A ME SR D SRR I Hb X T
Progoitrin § EDIZ¥EFE A K% <, Progoitrin &I
BLTRERTERBITEATHWA I EBHO LA
7=,

HPLC Mz kDB 710D vay s v— b
DHET, 92BLC—MS BTV Fry¥agv&4 L0
HWBIZKD ZhFhRAETE 2., BAREIZEThE Y
nay v — b OFEECHB L, Dungey ef al. (1988)
% Sang and Salisbury (1988), Birch et al. (1992) IZ

Lo THE NN ERETORERSREEBL T,

B, BrLav v — bEED 80 % Bl E B IKH
ENZBREEIEZHERENATOES, 20K A5
FIZHWTHEA L7220 Aliphatic RO 7 Lay /L —
FTHD, Indolyl RO AL )L — L ERIZITEA
EELTENWZ EREFH XN T3 (McDanell ef
al. 1988). FMRIC, RBIFECRWHEhZ=Z/Lay /v
—FERVHEBNECEBMK BEBLUEMKICE D
Progoitrin, Gluconapin & & X ¥ 2 L T W 7= 23,
4-Hydroxy glucobrassicin E2IZZLL T & h»
5, Aliphatic RZ L2y /v — METRHME AL IR
7o, BEZTEATERIhTH AR L2y ) L—1t
mfE 34 T Bronowski # Mf—DBEEEFEE LT3~
¥, ZOBERBHESEHEIATHS, ZZTROE
EN72E T R#MiE Bronowski FROIET RKTIZ A H -
ey, ZoraY V- PERBEBEOEEZETFICE ST
XEENTOEILBERIATHEI LD
(Kondra and Stefansson 1970), ZHh 6 D FEAN DL R
CHRRRERICL ST LAY /L - FERED I DR
REOMBEBHFENSB. —F, Indolyl RDF LY
JU—FEEMETUREL, REBRTROVEBTI L
BTEED» o7, Indolyl RO LT /L — MET &
BIINETERINTEST, bicsnay/v—
NMEEARADEEBICIE Indolyl R LAY )L — D
BTABETHE I LA EHIATHNEI L,
(Chavadej ef al. 1994), kD Z <L DRHKEEANWETR
HOBRBLDEEEZ N,

HATRIGUREEZh T THREShTE 2R F 2 %
(B. campestris) 2%+ > T, B. napus FEHIE D 58
AZNBEBEEND LDtk -7z, DL %, EHICEA
SNZ=DONFEEEEIFITh 5 BfET, B3P EREL
FRIN B BAEDBESIBA SN, 20K, BEEED
FRG & IR OMR 2D 5 £ DREIFR X h
MR TE R L=, X512, ZhbDRFED P Tt
EEWITEROBEENIE LU TS h B L4, RfER
B ERT & 2 & ORMBH L TERAHIZ L 2 HOFR
MAEREh, MRILLETERLE, 207D, BE
L2 5 M TR EREBIZFROBTHELE L NS,
—77, BEHWICEA SN -EFREIIMR S EEC & 5 B
fE & iz AtEE - JERAbA i OB AEREE R A O R
ELTHWGh, BEOREIER SN (EE 1971,
i 1972). Z@7z%, JEHEIELAEO P 1388
PIL 7 BEZ PR R ORELASHFTI8DEEL 5N S,
ChETICERINTELZHRDF 2 2 BREIZB W,
INAY L= bPERBIIDODOVOGER SN T 2881 x
Motz RKFRIZENT, BFILaY /L — PcHED
T A X EEOERMEHENIILZEZ 5, HMEHNE
AUPFETIIENTRB I, ZORERD—D L L
T, bl &5 ABAEDF 2 X EROBEH L =4
RMLUTOWEZEeRNELZOND, /2, LAy /L —
FIEITRBREICES L TWAZ LM REIATNEZ L
25 (Mithen 1992), 7=tz nav /L — L EEBIZD
WTIBHEORNB L 2N T EL TEM S »0EREM
BT, BHOEERIILIY /L — MIDWTDOER
Wbk, —F, BHTREERIIEORIHNESSH
IZBREIh TR0 LAy, LaL, ThdDH
BIZDOWTRBAED L ZAMOBERE %<, SHBEO L
SMBENLEELEZI NS,

SE, ERICERALZBREREOSIZE, sray
V= bEEDKBILERIZFIHE LE 3 Bronowski i
SO Aliphatic ZZ LY /L — b, ¥ 723K Indolyl
RN V- ERTHHBEEERERVETZ L
BTEhho7z, LrL, BHRISEREKIEENDLS
{2 Progoitrin ® Gluconapin & & 23Mthd H A & X
T IES, MENIZESEOEI Ly )L — &
MIZEPT 2 RESRWEEhz, 5%, Zhbs0RE
kT sy v— MEKOEBENEEZEAFHELC,
TNy v — r ERIKBICERELZED 720,

# B

SNy L— rOBEIEIZEL T, HALEERBRER
BRI R DO EIMRIC CEoR A THW 2, RSB
EE LW BI2H 70 FALBERBIGEMR R E, &5
FHRELICEELREAEV:, DL TELEH#HOZ A
#zLET,
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Summary

To identify varietal diversity of seed glucosinolates
content in Japanese rape (Brassica napus L.) , total
amount and composition of seed glucosinolates content
were analysed on 65 Japanese rape and 11 European and
North American low glucosinolates rape (Table 1) by
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means of Palladium-glucosinolate complex method and
(HPLC)

method. The average of total amount of glucosinolates

high-performance liquid chromatography
of Japanese cultivars varied from 60.5 xmol/g of Norin
18 to 161. 4 gmol/g of Norin 12 (Fig. 1). In 50 Japanese
cultivars, Norin 18 (60.5 xmol/g) and Norin 16 (65.4 4
mol/g) showed the lowest glucosinolates contents. On
the other hand, glucosinolates content of Norin 12
(161.4 xmol/g) and Isuzunatane (150.9 xmol/g) were
the highest. These four cultivars were originated from
interspecific crossing of B. napus X B. campestris.
HPLC analysis of seed glucosinolates revealed that
rapeseed had 10 main peaks (Fig. 2). In these peaks, 9
glucosinalates were identified by high-performance li-
quid chromatography/mass spectrometry. Low gluco-
sinolates contents in Norin 18 and Norin 16 resulted
from the reduction of Progoitrin and Gluconapin which
are Aliphatic glucosinolate. Though, Japanese cultivars
have been bred by three different breeding methods,
e. g. pure line selection, varietal crossing (B. napus X
B. napus) and interspecific crossing (B. napus X B.
campestris) , each glucosinolate content was not related
to the breeding method (Table 2).

In order to clarify variation trend of Japanese rape
based on their glucosinolates content, we attempted to
carry out principal component analysis using 10 differ-
ent kinds of glucosinolates. Size factor which indicates
the variation in total amount was extracted by the first
component. Third component axis seemed to reflect rel-
ative amount of two groups of glucosinolate components
(Indolyl and Aliphatic) . A scatter diagram of 76 culti-
vars by the score of the first and third component axis

is shown in Fig. 3. The figure suggests geographical
variation in glucosinolates content among Japanese cul-
tivars. Many cultivars of Tohoku and Hokkaido region
showed a small score of glucosinolates content. On the
other hand, cultivars of north Kanto, Touzan and
Hokuriku region, had a large score of glucosinolates
content and wide variation of glucosinolates composi-
tion. Cultivars of south Kanto, Toukai, Kinki, Chugoku
and north Kyushu region overlapped area of cultivars of
north Kantou, Touzan and Hokuriku region. European
and North American low glucosinolates cultivars were
clearly discriminated from Japanese cultivars by form-
ing a small cluster.

From these results, it was revealed that the total
amount of glucosinolates of Japanese cultivars were
higher than that of European and North American low
glucosinolates cultivars. However, there were varietal
and geographical variations in seed glucosinolates con-
tent and composition of Japanese cultivars. Norin 18 and
Norin 16 having the lowest glucosinolates content may
be expected to be candidates of novel genetic resources

for the reduction of seed glucosinolates.
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