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o4 H (%EE D
rg‘ SRR | g | )N TR INTBGD (N | U155 | 0248 0582 1714 1442 |v~ bV | a5
FEl 18 17 18 18 16 16 18 16 17 %
NFRE | 18 0.273 0.596 0.839 0.749 0.507 0.558 0.660 0844 | 7
TG | 17 0.114 0.830 0.508 0.459 0.115 0.654 0.297 0.401 3
B ONFBCY | 18 0.276 0.622 0.678 0.586 0.409 0.730 0.456 0643 | 6
w | vrUiE]| 18 0.766 0.192 0.340 0.815 0.700 0.826 0.681 0846 | 8
» 0248 | 16 0.894 0.282 0.286 0.727 0.388 0.759 0.541 0.851 6
é‘ 0582 16 0.557 —0.042 0.050 0.660 0.430 0.634 0.361 0.394 3
gg 1714 18 0.680 0.569 0.543 0.616 0.609 0.420 0.596 0716 | 8
~ 1442 | 16 0.371 0.137 0.040 0.455 0.237 0.192 0.274 0.751 5
<y 17 0.641 0.314 0.428 0.634 0.713 0.278 0.422 0.422 6
AR 5 2 2 5 4 2 5 0 3
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Chemical Constituents of Edible Part of Veratrum maackii var. japonicum
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Masaki Anetai and Masayuki Sato
Hokkaido Institute of Public Health
Kita-19, Nishi-12, Kita-ku, Sapporo 060-0819 Japan
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FU®IC

AR ClE, —BMNICIIEEELEINS YAV
&7 Veratrum maackii var. parviflorum KX
> a1y 7 V. maackii var. japonicum (L1 £},
APGHHER TR 20V IR OEEHENAESL
fbLEWD EiFz. HiG, TN50HVWEDR
TEMT A XRIEC "R I ncHEE H
EENO ZL —HMOME T, £, KHES
B S TIEmMME “myan” EHInNTH
D, AUSENSOWILBBETHERSN
Twa I z@E Ll

T D%, HARACHEER/NMAN 3 Fn
7)) BN TH, BEM3ERETIY 300
BRI B2l TWZ EMHL 29 FHI,

HFE1 I2ano@iis (NEGSIRHREE)

—WEE 9 A A B S Nz 2 EEL S
FHEABERZITIT200 AL, BEOREIL
Ty aaphREINes TORITHRE SN
rranogffns s "TTaof’ &5
H1KRO2I1TRT

H< ST FYFV IR0 TR
jervine (LL'F Jer), veratrine, protoveratrine 72 &
DRI NFTLTINAIOA REGHETHIEN
HHENTNDSY FETHE, ooy ol B
DALY ) =)l T+F AL, X501 K87
Ve R Tdh Sveramadine A, B, neoger-
mine, 3-veratroylgermine, 3-veratroylzyga-
denine, 3-angeloylzygadenine, veramarine A3f5%
5NTN3Y

HH2 TYanffl UMESSUREED



[AlJ&D/INA 21> = V.grandiflorum 1213 Jer,
veratramine, protoveratrine, rubijervine, 11-
deoxojervine (L1 F11-DJ, cyclopamine), zygasine
BENPHENTNDD 728, Jer UK INA
47 V. stamineum 2% < EE 3N 511-D)
BHREICH L THRFBEERZE TSI &0
WEHEIN TS0 i, ZOEAATZX
LIRETE N, ML D58 4 sk D e % B
95 ENPS NI TP

Z ZTHRENE, EERNAF TS 3HE
D7)V AT R Jer, 11-DJ K UF protoveratrine A
(L FProA) IZDOWTXRKULY 5 O &
Hhoagz#EN, BHElLTOoReENESEE
BRI DH LI BT, EhOT>T >
OWTHBHZMA .
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1. ¥ #
DitBEESENFEREO_ESES 2QV Y

199646 H28H, AHETINAEE)IDIR
ICTHM L& (XX, 4~8cm) %A
FL, FO—#7%50°C D E T4 w158 L
7= GABIA, 14.17—4.07g, B 3).

IR IC AT U 72 R A AT A 2 24 it 355 A A 47
EICHR L, BFER ffanihrsany
D EFEL Y

201348 H 9 H, MUFrEMMEYEK DL
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Z LTl nEn 8 BiaEdE B, Kk, T
TR E Uz, I, HERY A TERR
MELTY ALI3HIC KRz BT 7.

2) HRBEMItE—/ BRE>20VD
201148 H 1 H, WARKEKN—/ BIEMA
BIZTHEWML22E E#MH T a0) K10
HEAT LR, 28H&EKEER —18CORHE
FEICERFEL, 7oA RE&HREE L
BKUC). B I HEFEHE 4 DI DITE LK
IR, 50°CORE T24R IR L, 1R
Oy EREERMRAE L (D1~6. #
18 33~38%).

RO Otk e YT AR R L, B,
et EMhsranyyERELRE (BES).
3) MARF

Jb i E R R T DRI D WS
3.3cmzftic —5rEI#, 50°C D E T 24 K¢
L7 (E, 3.65—0.329). BICHEADIED
H#sr11.5cmz nE %, s —ICHEL
7= (F, 3.28—0.239). MICHIEEMITTS M
I AL, MK THEHEBEOHD 20D
WRTCHR R E R 2 < RiITU .

2. 7)hOoA REE

1) EERARDFAR

N4 THhd Jer FOX 11-D) #EREL
FZRERIICHELC T, IFOLSITfro .
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BH4 ) BEBERREIS a0y
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AUBIA @RS 2 A (2,109, #7.3291CHH
X)) ZEHRTIMATH S FRE, /K10mLENA
1 REREIE, Ay —)L30mLE A, KRE
DA XMt U B A%, AHKITAY
J =)V EMATS0mLE L=, ZDEIERD
20mLEH Y, 7K30mL7Z i A T 5 Oasis HLB
Plus  H— KU v (225mg, WatersthHl) (2
HBALL, MWKZEET, A% /=)L K
(2:3) 10mLTHeHE, A5/ —)L K
(4:1) 20mLTIEH L, AR Z ABRIERA
sl

BIBROC MR fFE Y ¥ —THHR
6 DX DITERALR] (i BEB, wAE, Rz
A BORME R O 12, AR
MTRINTWBEEIERAULL, BIhol
3emDEE & L7 MMET S &iT Lk
Moz, HEE, REHMEKUHEE 4 (3.8~
13.7g) ZNYITHIYIE, A%/ —)L30mL
HTREDS A i Lz, LU, Lo
BIAE FRRICILEE L, BRIAHKB 1 ~ 3 R U'C
1~3 %157k
2) LC-MSD &1t

WEHRO &R U LA F D4t & 7z,

HHES5 BESIE—/ BIRES 20V Y

CHFT Y E B AR, 201247 A5 H)

{8 : HPLC Prominence 20A3 Y — X KN
LCMS-2020 (MBS EHEERF). BT L
Atlantis dC18 (2.1 X150mm+2.1X20mm, 3
pm, Waters #h). #EhH @ AR ; 0.1% FI&,
B ; 0.1%FMEH Y=V, 5
I>k 0~5% (B:10%), 5~35%

(B:10—100%), 35~40%r (B:100%).
Wik 0 0.2mL/min, S AR 40°C. EA
B luL. BHAZE ESIRY T TE—R

(SIMiE). EZF—< X144 > (m/z): Jer;
426 (fsR), 467 (E®), 11-DJ; 412 (E
&), 453 (%), ProA; 794 (H30).

3) EESR

Jer e O 11-DNSBEH O DG i 2 7z, ProA

13 Sigma tHE DRSS E Lz

3. BEEE

1) ABRARDRAR

FURIA DR 1A (0.48g, 3.8cm) )\
B THIYIL .

ABID t mBAMDErED 1 (0.629), BA
FD2 (0.68g), D3 (0.58g), D4 (0.549),
D5 (BE4ITRLZEDHMNSFHER -

HFHEG6 —/HEES 20Y Y
(20118 H1 H)



=18, 0.44g), Lo#Hs>ZED6 (0.33g) &
L, &4%&N\FITMYL .
ABIEROF @ B2 E R 2 1I2N\Y 2T
MLIL 7=

BRIZTY /=)7K (1:1) TmLzEMA,
BiamERELE, I HERCHELE. A
W%, 10mLIZ/ 2 TR THEL, WBRiA
WA, D1~6, EXUFEL /=,

2) HPLCD 14
BEROEF UL & the .

HiE  HYL-62008Edmikr ox 7 5
7, 515 L ¢ Asahipak NH2P-50 4E (4.6¢
X250mm), BEMH: Y= MUK
(3:1), #@# : 1.0mL/min, 575 L{EE :
40°C, miidr @ RERYTE (ZIV<—71,
ERC-7522), {E A& : 10pL.

4. FUT UEREBLE

WERE, BWRITK3.5cmd A %z K
100mLEFITEER L 72 (8 KD HFF3249. H
AIEWAM— T ZT—AKREYF A F—H,
1000rpm™T 2 73f). 22 X v ¥ o Ofif BITHEE,
AR ILTRLSYEY, HEREBRERIC4H
MRE L7z, 2 OUEEBZ 12100, 200Kk
326 Ay aDFEBLE, KEKIZED
EEZEREORL THEL &Y REZICEICH
FoREADT T EMNEED, AMET
BE L7z (5.49).

LEDT T IZ0.2MEEEES0mMLZ A,
16 M= IC @ L 7=, EE TH%, %9
TR S B 24 VR LT s ML U 7z,

5. XFBEHRTTORR
WEICHEWD /2 ER L v 752 -
Ty AR =2 ZEPEAATEIC K D R B
B, KATLINT—NEERL, WM
BN CEIZL .
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RERIER

1. Z)AOA R

PRINENL S Jer T82%, 11-DI T86%,
ProA T83% Th 1, TNETNRIFISFERNTG
537z, Jer, 11-DJ K UF ProA OTE EfEHE 2%
1IT/RT.

SERGES 20V ORI (XX, A) 1ZiF
Jer K U1-DINZE N 0.028 K Cr0.027pg/g
GHZAEHEEREM) MBI, ProA X
S nar->7, BEES 20V UBOR &
HBIZIZ Jer 2¥1.22pg/ei i T 7= 2%, 11-DI I
EMETHD, ProAlIREENZh>7k. CO
A B ERITIE Jer 270.048 pg/ehi L X 7= 78,
11-DJ, ProA S Nish - 7z

—%, BEFET 10 IBKUCOH LT
NGO 3I/AIFFEALEGEHFINT, BRI
13 Jer KON 11-DI N 3 R TX 0.1ug/g
B I =0, ProA R I Nisho /-,

2. &

BOERERZE2ITRY. FRPES 20
VOB (XX, A) TR, TR
RO allingx1.2, 05KU1.2% &N T
Wiz,

—75, BEEET 20 U EEDICIE S 3 b
MR L EGEN, B2 ERICHN > Tl
WL ZRBAIZELEENTVET RUEE
13, TafEliFwicehsskicmiho T
WML 7z, b HRVEESBIZN K
Dz R U7z

D712 8 L7z F Allium fistulosum
(UF, APGHEARTIERFE, BN
TR DEWRTTICIZY a B 13.8% & £,
D 2 HEBH10% TV EZ /R L 72, RIS
ETRUBZR211%EA L TWED, 3
BEE2.8% Lavigib g, EALick->T 3
FESRICRKERENRD 1.
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#£1 Tanovwuhorvlhof REs

No. Pl Al VA

PRIUE

£ OB OE (/)

Jer 11-DJ ProA

1 FH A Al AR 2.10g 0.099 0.093 ND
(XX) (7.32g%) (0.028)  (0.027)

2 BHE B-1 B35 6.75¢g ND ND ND
3 B-2 n] & 481¢g 1.22 tr ND
4 B-3 it} 3.82g 2.82 0.075 ND
5 B Cc-1 i1 135 13.66¢ 0.004 ND ND
6 C-2 I3 8.36¢ 0.048 ND ND
7 C-3 ic) 11.84¢ 3.14 0.149 ND

Jer : jervine 11-DJ : 11-deoxojervine ProA : protoveratrine A

* D AEMEE ND : BRiEEd tr:<0.001pg/g

3. FUTY
XRJOLY auaf EHICAY /=)L &EN
ATHREDFHFA A LZEZ A, HRITHKITH
WL, LY anomoiBiroEiiZiEmn T
Hol. Zhe0Z Ens, alBFITT 7
JICED I ENHERI N EE, XN
I T > T LD T & < JEHEITHE
<, T2z ORITHz RS 3 < T
WHNZ OO TED, NHIZ2ANDE
P RO - 7=.

oy UOERTASIE, TURFRR
MTHMEMERT ST T 2H16.7% D EIL
BTHONL., ZORFEI WY (Y
) o5 > T ERREN20%IE KIT
WA, SEH15% (Z2WET20%H) 3
X (AR BUBICICHL, 11~15% & X
N7 (1 JERYTRD WEZE EE-
7z.19
BETICEEBTHMEGRERT. BRI
PYRAET TP THY, —HIicidE
BNED NIz, R/NUT, KERITREKT
H10umEE TH > 7=

x2 TanyuaRHhOREEE

IO o B (%)
R S S - (VA 3

Fru Glc Suc
XN A 1.22 0.51 1.19

TIyano A D1 054 132 238
D-2 031 092 248
D-3 022 057 249

FREE F 11.08 11.06  2.77

Fru : 52 Glc: 7 Rl Suc: I af#
tr :<<0.01%

T2 T RN E X 0.1 mmAR E ot A
PRRWEHRFE A LEREL Tz, 22
TTF> 7 aEBETUMLEEZA, BHERIC
R R ICEHRFERITE R L2, 2o En
5, Afme 2OV NEFRE L.

BH 9 K10 o7 Bam s %
AT AEHEERE Y 9 AP SEN S T2 e
D, ARTCHLKE O HL IR I A ZE DS BRI Bk



FHE7 2 anyuOHisiiomsnis >
7 OERBTEMETE (GRAH KRR

HER9 any UREREYR O EBEMEE R
(Proih th KA s2)

INTW, F2 7 T EQ R I Rk
B LI ITRIEL Tz (BE9). —
F, sHREERENET 2T > TV I
HAIEITREL TV (BEL10) 25, e
MicvHAENE (BEI). 7Zab, Ml
FOREEDOEZIZ0.1mMmMEL FTH > =08,
AFHITIZ0.IMmERE A 5 Db 5Nz,

z =
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EFENZTFREET 70N 2 ERENS —
DHOHEZEZET DI ENEINLHSENT
Wiz, 1960F R, ZORKYELEL T
11-DINHEEXI N, T D%, Jer bV 5
HFEHEIERZE TS ZENHSMIINT
W10 s OWEEICIC, EFAITIN
FT MEROATEENED B 2 F BT RN
WEDIZ) EEERRLUTERDY SE,
FEX ARITIE Jer & 11-DI S EHEIET 5 Z &
HEMIZES 7z, NS OEEmOE Mt
T HERHHERIZAS N TRV, BRI
Rz XD ITHIE O FE AL O e 2 BT
IERERTZHZZEMSHIBLT, 4%LED
THICEETILENDAS. —F, BIEE
O BEFITIZ1L-DINIFEEAEDH D NITEL
B SINshoiew, REICENGZWERED
B BRWEEZ 5N 5.

E25M0, T avBIIIL T AR ROE
EHHLMIZR S, INETEESDOHS
FR O, Veratrum JEFEWIZ AR ROEFEET S &
WO MBI RS =5k, Y Uy, sy
ZA4E, AUIAT>F>ray Gkt b
1ER) BREAKREGHET MM ERET
% &, DR AR S I R 2 72 5
LBMLWREZRRE T, —HosThIN
TWR2EXATEYTY, EEOFHWAIRO
A, EMEREREL 5.9

LnLl, BERETIEZ<DOANIY a0
RERLED, EMRITE< R, BBICH
SEEIXRN -2 ENnD 1Y RIS 5D
BREUZ 5 A®%ENS 6 AWA (o x Rma
17 U GEERMD 20 Th- T, BAIENHR
INHEEBEZALND. A[AETH 2 Ui
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BECHD, BELTHHOENICERENED SN
Rho 7 EWRT S, b, FfE&SIEHED
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The “Seed-cutting method”: A novel aseptic method for inducing germination
in Lilium species

INLTHEE - IHNEZE - BIREM
ATRREREWSEE Y —
T020-0857 ATFREMTILHAMI-11-16

Tomoaki Oyamada, Kiyoshi Yamauchi and Shigekazu Kurakake

Research Institute for Environmental Sciences and Public Health of lwate Prefecture, Department of
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Abstract

The present study describes a novel method for aseptically germinating Lilium species that grow
wild in lwate Prefecture, Japan. We compared seed germination characteristics in Lilium auratum
using conventional horticulture germination techniques and a novel seed-cutting method. A total of
75 days was required to germinate the seeds using the conventional warm-and-cold storage
technique that is most widely used by lily producers. However, using the seed-cutting method,
germination only took six days and the rate of germination was higher than that observed with
other methods. The growth form produced after germination by the seed-cutting method was
typical of epigeal germination, and was characterized by the emergence of a true leaf. Germination

and common growth forms were observed in all seeds from 18 global species of wild lily species
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examined when the seed-cutting method was applied. Using this seed-cutting method will

markedly decrease the period required to germinate members of the genus Lilium.

Key Words: epigeal, hot and cool method, Lilium auratum, seed-cutting method, true leaf
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