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o2 sk 28 BU|HE  4-vEAdAXEd-3-FEHY o]AE| Aol o] E (4-methylsul finyl-3-butenyl
isothiocyantate) S FEAWO R SHFdles AS EH o= sl H|WF oAE 2F 2AE
[3}3}2] 2]
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| -

4-v e Fd-3-5Hd o] AE 2 Ao}d|o]E (4-methylsulfinyl-3-butenyl isothiocyantate):,

HITE o8 2E 2A4E div] 0.1 %%50 53% L= 2S 5EHo2 sk HT o8 AE 24 E
A7 3

A1l 3lejA,
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Alo}d| o] E (4-methylsulfinyl-3-butenyl isothiocyantate):,

HIRE X528 oFet 24E div] 0.1 5%3% A 50 5% 8= s 5O sk vk Ang ot 2AE

AT 7
A5l LA,
4-v gl Fd-3-FEd o] AE] QA|o}Y| o] E (4-methylsulfinyl-3-butenyl isothiocyantate):,

FE7F 10 pM~1 mMQ! A& B o= s uink X858 o 2AHE.

74 31 A (PLASTERS), Z} 3 #l| (GRANULES) , A A (LPTIONS), #WWEA(LINIMENTS), )= uhe]#](LEMONADES), rak
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30 2

3, AF-EF(sibutranine) & FUHEZ 3= Y€ 19979 FDAS] 59l
A AR MG AREAY wEotudd ] AFFE At
3L

ol AlA 3097 =7}

L
of WEER FAFOEA

HeAs 9 EWS FEehs Gwel Yo FE, T4, AS¥A, 2w, wn 5o $age] dud A
F9) Wolleh Fulel A= FHE AFolTh

oleld g4 Fulw AuAFe] ol P eyl @AE welel ueh wlwA Qrdsthn 4z
E AAFYERA F AL AEA FAED Q. ATl 9l oe RAgL Fusk GREel H
QA QriAel BA ¥ HARE o § M Y ATk wol A Folth of F UEA Ao UTF
o -

o =
wol ¥ty Ay ¥l (genistein)= ©]&3 HIRE X ZA|7F QuH(M. Zhang et. al., Phytother Res.
23(5):713-8, 2009; H.J. Park et. al., J Nutr Biochem. 20(2):140-8, 2009).
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[0015] T, B oEge gy g8k 1 4R 3 F o uE wU|HE 4-vEdxd-3-FEHd o
o}y| o] E (4-methylsulfinyl-3-butenyl isothiocyantate) i 4-WEA X I-3-FE|d o|LE] 2 Ao}
A BE FEAE FaRECR FqFste AS 5HoR st v|Th X858 o8 2A4E5S AT,
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[0020] 2 g AEL vinks dAlske AR ELS g8 BAgAA F A, A 59 4
o o shgEol  dx  dolEAnZH(phytochemical)¢l  4-wEAZTI-3-FEld o] AE|Q ]OHﬂ ]E(4—
methylsulfinyl-3-butenyl isothiocyantate) & 4-wl€ A ¥ d-3-FHd o|AE|QAOMo|E HAFA TEE=
LA FE3HA = A
[0021] TR, EA SdE FFIAEH O E(glucosinolate) AEEo] A=, 1 F ajE Ao v 3
8 ZFF 39 A(glucoraphenin)o] 4-WEA T Y-3-FEd o] AE] 2 A|o}|o] E (4-methylsul finyl-3-butenyl
isothiocyantate)e] AFA=ZA deix vt FFFZZuJ(glucoraphenin)S E UE FFEIAE
(glucosinolate) 9} Zo] A EH A3 & Eajapgdolr &4 nEA YA (nyrosinase)ol] 98 o)A
QAo o] E(isothiocyanate)Ql 4-WEA ¥ I-3-RHd o]AE|Q A olYlo]ER HStHAT), 4-wddx
o] AE] QAJol|o] E o] AL (HINOS,0 2L EAFeS 175.3 g/molo]t}.
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isothiocyantate) T 4-HEA X H-3-5Hd o]AE|QAolH|o|E AT T FEAY Fo AH7|ee it

3} 2 ghokzkgolt}, oy human carcinoma cell line'olA] 4-W€Xd T U-3-Ed o] AE| 2 A|o}d|o]EV} FXH
A k¥l A< (hexane) &% F33F 'R. sativus root' FEES 25 pg/ml AYA] FSIA AR (tumor
suppressor gene)@l p53 WA} AgFglo] A EX7IAPE Al S A A 2Hl (apoptotic signaling pathway) &

FAAES 24dste] MEZA7AE (apoptosis) S FEFFOZHN AMEY FAS At a3E YehdAn
(Beevi SS et al. Plant Foods Hum Nutr. 2010 Sep;65(3):200-9.).

shE, 98 = FHx oA AEQ F7] MEAA AW AER F3Ee dAHLS A IvERE
(Commitment), WEYH ZFz29 ;M (Mitotic Clonal Expansion), EWE tHHA]oo]A (Terminal
Differentiation)® AFEo2 uyxor., Z7|AFA HuEWHE(commitment)S AXH AW AF AxE
(preadipocyte)”} i, o]Ao] v|EE ZF=z2yd o]~ (Mitotic Clonal Expansion)= AX ME A=

=9
% Hulg gy Ao ]/E(Terminal Differentiation)< &3l Al W AW=S 524 Ao},
nEy Zayd oJAdHd(Mitotic Clonal Expansion)& AW AT AME7} 2«82 ZF28E A

sl A B3l Al AFHokste= A4 FHAHo|vh(Q.Q. Tang et. al., Proc Natl Acad Sci U S A,
100(1):44-9, 2003). 18]l o] HAHoA F23 HAIXZE Z83= Zo] C/EBPB (CCAAT/enhancer-binding
protein B)oJth. o] HARRIAe] AHgko] Sle FHe] AS- A F37b dojubA] kEvial ®BiarEe] Uv(Q.Q.
Tang et. al., Proc Natl Acad Sci U S A, 100(3):850-5, 2003).

Euld ] dA]o o] M (Terminal Differentiation) 3t A|MAIE(adipocyte) 7} AE ol xuke]
4S =yt FAHoH, o] H}AS FHEe= TS HARIAZE C/EBPa (CCAAT/enhancer-binding
protein a)® PPARy (Peroxisome proliferator-activated receptor y)7F QATHE.D. Rosen et. al., Mol
Cell, 4(4)'611—7 1999). C/EBP a ¢} PPARy = & ZH(Cross-regulation)& &3l AW AT Mx7F X A
X2 Relets AL 2HFHZ. Wu et. al., Mol Cell, 3(2):151-8, 1999).

2oy Q1A Aol grE gy Ao MES S o9 ="Helgla, 1 AT 4-vdAdxd-
3-FEld o]4E] Ao o] E(4-methylsulfinyl-3-butenyl isothiocyantate)ol &H|%F G37} QLS 1H3IS
o, B oage 4-mgd T y-3-REHYd o] AE|QAolo|E] HWF o} B X8 Falo the] &elstr] s 4-
e 4T d-3-Fed o|LE| Ao} o]| E(4-methylsulfinyl-3-butenyl isothiocyantate)®] AW %7 <A &
7, AW AEZE] E3F A = Fagh AARIAR] PPARY 9] UE A adE SAsed, AE U A
W SAES FAAIZIAL, PPARy 9 HAES Aslete 2S 0T 4 AT

2 odgd fadRoes R 4-vwEdxrd-3-FEHd °]iﬂ£’\]°]—ﬂ]°]E(4—methylsulfiny1—3—

butenyl isothiocyantate) Hi= 4-vl2HY-3-FHE oA QA o|E AFA e FEAE AHH
= 3REEA g4 9 7Fee, AAksiy AEREE fEdE AS AT s Q).

shA, = g 2 4w /Sﬁ‘é—S—l‘%Eﬂ‘é O] A E] @Al oF| o] E (4-methylsul finyl-3-butenyl
isothiocyantate) & 4-v] QAo E AFA EE FEAZ FaAEoR 33
T As 5AoE = v dgug AE 2A4ES AlTeted, 4-HEAxd-3-FEHE o] AE QA ol o] E(4-
AEY-3-FHd o] AE|QAJoRo]E AFA EE
FTB%50 T XTEE o] £ 0.1 % VT

= A48 gl &3t 7 vleske] WA Aol
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St 2 odbgo] H|uk oig A 2SO dREe 4-HEdYd-3- E
methylsulfinyl-3-butenyl isothiocyantate) =& 4-HEAHAIXL-3-F-E|d O]AEQAJOPO]E HA] &
LAY e vrEAsHA 10 pM~1 mMQl A o] Fr).

ShH, 2 o] H|gk ouhg AE 2AAES vEeH §7/, 35, 7 5, dies, 229,
W, 2dR, xR, Iz, A, \AF, AR, ololxad"R{, ¢43& &8, &, HENW H3A 2 1 v
DARZAEF & AYEHE o= 3l AA Aol Fou, o]d A= AL ofyr),

SHA | = uby o 4-vEd X d-3-Fegd o] A E] @ Alo}d| o] E (4-methylsul finyl-3-butenyl
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isothiocyantate) & 4-WEAd ¥ d-3-5H 3}

=3~
%ea%%@giswem&ﬂg%ow}i@%%ﬂ%aq.

2 el vk XuE o 2AdEe xdEHve 4-dwEAdAxd-3-FEHE  o]AE QAo o] E(4-
methylsulfinyl-3-butenyl isothiocyantate) & 4-WEAHAIL-3-FE|d O|AE|QAJOMO]E H4A] &
SA9 2, A 2 XnAY] AMEEY, 829 AHE, AR TR/ 9 H3 FF5 X uwhet upghA st
A 2Adsk= Zlo] Frh. & IR AHEANA 4-vEdxd-3-F QAJobvlo] E(4-methylsul finyl-3-
butenyl isothiocyantate) H& 4-wW@HEJ-3-FEHd o|LE|QAolo]E HA e FLAe k2 HRk
A7E ok £AE UM 0.1 S50 F0 4 7 Jovt, vrEA] oo A= AL ofvn., ey 1 3
Fol 0.1 %% HIRQl A ¥Rt A5 g7t wHE = 9lom, 50 %% 2dete Aol AR o] &
7 s Eo] Yol HAAAY & Atk

g, 2 o] HYk X858 of AEC FFEE 4-vEEEI-3-FHYE o]AE oA ool E
methylsulfinyl-3-butenyl isothiocyantate) Hi= 4-WEAHEH-3-FEld o|LE|QAJoMO|E AGA &
EA9 wEE vbbA Sl 10 pM~1 mMQl Aol E2d], REEA] o] gy E A= ol gt

fr w

r1r
E

S, B odge] viwk X84 ofst 2AELS FAEAR o9 AgHoR FHE sed @A, 44
e FIAE 9gS =I5 dvk. AHETEed @A, FEA Be dAAERE, gEZX, diERx
FARZ=, E0E, WUE, ZolYE, dysyE, WEHE, AE, ofFRAlol aF, A E, AH, T X
Aol E, Zg AYAelE, MAER=, WY dsEx ngd ARz ZepdyEgs, &, vdsio|=5
Az ol E, Z2gslo] =AMz o|E, &, vlvlg Aol o|E 9 FERIF glon, o5& 1% ]
FAREE 5 ok ESE, a2 A 8A7F AR A SXA, FS7A, &8A, &A1, g5, F3A =
£ oAl Bl #ben xEE & 9
@9, R owgel Mw Ang oF 2R AL ASTHA me v Fed - gon, 5
EHER Fole F B4 v A% A% T Add P2 ATT S AR I TAY MEe
e I Al

1

(LPTIONS), @YUM EA(LINIMENTS), = udA](LEMONADES), -ak<==] (AROMATIC WATERS), 4F#](POWDERS), *
A (SYRUPS), <F¢d a2 (OPHTALMIC OINTMENTS), <4A1(LIQUIDS AND SOLUTIONS), ol o] &< (AEROSOLS), o=
(EXTRACTS), A=A (ELIXIRS), ASLAI(OINTMENTS), -f-& 2= (FLUIDEXTRACTS), -+#I(EMULSIONS), e~
(SUSPESIONS), % AJ(DECOCTIONS), A (INFUSIONS), ~<tA|(OPHTHALMIC SOLUTIONS), ~“dA|(TABLETS), A
(SUPPOSITIORIES), S~AFAI(INJECTIONS), A A|(SPIRITS), ZVebZe}2n}A](CATAPLSMA), +4A)(CAPSULES), =L
YA (CREAMS), EZ7]A(TROCHES), © = A (TINCTURES), 32~€}A|(PASTES), ZAI(PILLS), 912 == 74 A
9 A 5 AEEE o= shud 4 Q.

=2

’ H

st A¥3E sl Aol E:uh. FAI™C Al¥el 2= A (PLASTERS), IFHA|(GRANULES), =4
Al v ]

PN

EJI—

FO

h=h ﬂltdgq u]u ‘]E% [e)4e1% i* 94 _TIE_oq\%E

He,
2
&
=)
o)

= 0y T °F el Ty, HE&ae A%, 44 d
o TFE 5 Aol AAsks Aol Fo. o dE, ¥ g RS 3 9FAS o 2 A8Als
TEALS 7R %S W 19 0.1 WA 100 mg/kg(AT) 22 18] o] Fo7besttt. 22t 479 Fo
B dlAleky] 91k ool Edtei, H-gAke] AdEjel el ojAbe] A el ojs wskd 4= St

yigel g7

A7l AR whel o], B odbido] Hnk o bR AE ZAE Ll MR 88 okt 2AES AW £37 o
A w2y, AW ME2e B3lA LAY E Fo% FARIAR PPARy o ©d A3 anE U3 ste 4-vWdAdx
d-3-3gd o] AE| 2 Alo}d|o] E (4-methylsulfinyl-3-butenyl isothiocyantate) WX 4-wgAd T d-3-Fgd
O|AE| QA E HFA] EE FEAE FadFEoR Fqfst] wEd 53 vt oW £+ X85 a34E

3] g,

T 12 4-¥d™ éi!i‘é 3- —rEﬂ‘é o] LE| AJotlo] ES] A FH oA a¥E vEhd Fow, el 1
g?l 32 MDIS} 4-widd A 2 d-3-FEd o] &E| L AJoo]E 2.5ul 2]
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MDIS} 4-de A Ed-3-FEld o] AE|QAJolHo]E 5 A&, @<l 55 Ml 4-waAd ¥ d-3-
Alofdle] E 10 uM A gl-o]t}.

E]
AT I-3-FEd o] QAo EV A A #3} T o' IS Aslst=A] eyl #al
9

- ED-3-2ed ol RE| QA ChU|ol 2] PPARY M@ oAl EAE e AOoE, #9 18 £AY

gl 2 WD A)E, A9 3 WDl 4-MPAEI-3- e o] 2E| @ Aohdlo|E 25yl AT,
= MDIS} 4- Uﬂ A X E-3-F-Hd o]LEAoMHo|E S5uM A, #l 5+ D19 4-vwE ¥ d-3-5¢
E 1000 AT o,

[N
Au
to
>
9
£

WS A7 G FAF g

o, B W@l T4 R Agel vhal shy] Al WS FAs AT, B el Azt ] A
Aol BAEE A ohlx, ol B7k9l /%A Abgel MIAAE et

e 11 4D ED-3-2eld olaE e Alohllo|Eg A A oA &3} 574
A 1AL 4G REI3- e o zEleNohllo Ee AW FH oA EnE RHE] sl

A AFAEE 35}"17‘ F09 #= @ ~Ho1Y(0il Red O staining)[K. Tobe et. al., FEBS lett,
215(2):345-9, 19871 Faahgict.

4-ME AT I-3-FHd o]AE] Q2 AJo}|o] E(LKT, USA)”7} MDI(Methylisobutylxanthine)ol <3+ <]ubA|
xo] ®3 9 A WA= dFE A@UEshy]l 98 AW AT AESQD 3T3-L1 AIE(YFA v A EFLS
(ATCC))E 24-9 Z o]E(well plate)o] G (seeding)dtil 109 $-o} A (Bovine Calf Serum; BCS)T} <FE]n}
o] @ ¥l-¢tE]mlo] ¥l (Antibiotic—ant imycotic) 10ml/Le] 7}E DMEM(Dulbecco-modified Eagle medium) ®jA]ZS
AFg-3ted 37°C, 10% CO, WiS¥7](Forma Scientific Co., Marjetta, OH, USA)ollA AZFAE(confluent)dt AFE)

2 A2k u7hx e A

AEFAES Hul2 A 313-L1 AEE 1% AU d-2EfEnto]lil, 1% H] F5 ofw] ik, 10% 7Bl
o}  dX(Fetal bovine serum)<S 33 DMEM ®ixe]l MDI{0.5 mM ofo]AXe-wel&E (isobutyl-
methylxanthine), 1 uM @A} E}&E(dexamethason) 2 5 pg/mé AEH}7F o AL wjkdo A o] &7 wdks)
of ®3lw®l XA E(differentiation adipocyte)® W= & 1% Eﬂq/‘a‘%‘—’\EE“EU}O]/\ 1% v JAF
olu] =2k, 10% $-Blo} A (Fetal bovine serum)< ¥3Fsk DMEM wiX|ol 5 pg/ml <1&EHS X33} DMEM i
FHoA A o] F3F B MFAIZIHA e A A E(nature adipocyte) = —r@}/\]ﬁﬁ} i Uoﬂ~ 1% HUAP-~
EdfEnto]Al, 1% H] "4 olu|=Ab 10% o} &2 (Fetal bovine serum)®F Z$H3E DMEM w02 n A 3hd
Al o] E3F O wiFste] ekd 3] EstE AWAEE FAAA A

3T3-L1A|Eo] MDIE FH718te] R3A7]E HIRE o5 11407 4-vdAdxd-3-2gd o|AE 2 Ao}
Yo]EE 2.5, 5, 10 pM =2 vjgde] A, 4-MeEddEd-3-FEHd o]AE| A|olo]E= DMSO
oAX ARgstglon, F 647 widete] Esbvb SR Al wigAE AAS L wstE AWAE FHE A
W2 AMEATE. o2 98 35~40% EEUH 3] =(formaldehyde) 500 pl& A&l 58 F<F A X (suction)
3 & 158 B uAANN TS, 60% o] AZ 235 (isoporpanol)E A FHEta, 22U #H= © £AH(0il Red 0
solution)& ¥l 15 &<t AT 1658 &, &< Al7star, PBSE 29 A|HE 5, 500p19] o]~

9= (2-Z 2 935 ) (isopropanol (2-propanol))ell =<1 %, 515 melA 0.D #S SAHSS .

4-m g ZH-3-2Ed o] A Ao ES 3T3-L1 AEo] Hgd Az (= 1), 4-Hgddzrd-3-5
d o]AE|QAoo|Eel HE R QlF ME U AW HHFo] sk JEHoR FAES AT & 3, X
W oA HAEZE & dEd AYsdoe) vd 4-vEAXd-3-FHE O|AE QAo EV} 89 o]l &

_&

olr
rUO

ol
-

71 Yl F7F AFS AAF A= 2), 4P Td-3-REd o] QAolo]Ed| o3 A FF A

S, 4-vE A ¥ d-3-FEd o]AE| QAo EV} X ME F3} F oW HAHES AssERA 7ES
3]
Y= nEE F29 Adx~dlHd(Mitotic Clonal Expansion)o] dojiufs 0dolA 28 Alolo] E3HS & 4= A

32 ol
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Agd 2: 4-vE@HAXY-3-FHd o]AE| A ol[o]EQ] PPARY & A3 A% 53

w Al 2o s A AZR 23 A wds = 7P T3 AAIAE T sl PPARY o 2
o s 4-vlgdxd-3-FHd o]AE Aloflo|EVF WA= dEgS HAHE7] flete] 2" Estd (Western
Blotting)[B.L. Upham et. al., Carcinogenesis. 18:37-42, 19971& 35l t}.

AuF AT AlES 3T3-L1 AEES 10% $-Ejo} &3 (Fetal Bovine Serum; FBS)3} ¢FE]H}o] 9 ¥l- OPE]U}O]
¥ (Antibiotic-antimycotic) 10 ml/LE 33k DMEM wix]ol 4-v€d 2 H-3-Feld o]AE|QA|olH0]EE &
EHE A ¥, 7 6d T vt wigE AEREE dids FE57] ko] 1ol Jﬂéﬂ]‘é”ﬁib
ﬁEoE‘ro]‘:(Pheny methylsulfonylfluoride, PMSF)S& X3l 20% SDSE FEstgith. wa d=ke 'pC
assay kit[Bio-Rad Corp., Richmond, CA, USA]'E o]&3sle] AAsIATE. Zzte] vmza FZES5ZHE °F 60
pgoll et @A 10% SDS-PAGEC] Hol 7] dEdtel EE|akqivk. PPARy  @A|[Cell Signaling,
Beverly, MA]E o]&3sle] WHSA]Zl & ECL 7)E[Amersham, Life Science, Denver, USA]Z o]&3}o] 7+=]8}%)

SHANE 3), 4-vWEdHdEI-3-FHd o]LE|QA|olHo]Ed] oA PPARy 9] WMEV ¥& oEAS
3}

AAld 10 v§k 88 A ZAPE Ax
AAld 1M 3l7]9f ol gk X EE ofA RAES AZS .
(1) kA A=

old]o] E (4-methylsulfinyl-3-butenyl isothiocyantate) X 4-w|
_—

4~ Fd-3-FEd o] 4E| A
AFA £ =24 2g9 §F 1gs EFstar, 7Exd FH3 AbA

¥ d-3-FHd o] LF Aol o] E
& Azsct.

(2) A A=z

A-M G T I-3-F8d o] AE] Q Ao} o] E (4-methylsul finyl-3-butenyl isothiocyantate) X 4-w|
YA Y H-3-FEHd olAEQAMO]E AFA EE FEA 100mg, STFFE 100mg, 9 100mg 2 2ol
A wladlE 2mgs EFS & B3 AA Aol whet ebdste] AAE Alx=sklT).

(3) FeA A=

A-M G FD-3-F8d o] AE] Q Ao} o] E (4-methylsul finyl-3-butenyl isothiocyantate) X 4-w
A¥I-3-FEd o|LE] Ao E x%:rLiﬂ T 54 100mg, FFAE 100mg, F9F 100mg & ZHolH
A rladlE 2mgs S & AgdE fEol S AEAE AT

(4) FAHA Az

A-M A FI-3-F8d o] AE] Q Ao} o] E (4-methylsul finyl-3-butenyl isothiocyantate) X 4-w]
Gz d-3-RHd o] AE| oA oo]E HFA EE FEA 100mgel] FAFE EHF AHS 71ete] faA7) 1
pHE & 7.52 243 th& 2ml &2 P2 T3 P HFASA FAAE A28k

AAe] 20 BT gL AF ZAAE A
AAd 20 M 3l7]9f ol gk oig AE ZAES AZAT.
() A2 Az

2712 9% 60
i 2 Baste] ¢

ﬁ;

1] H o
3 = H— i RN H
T oMol Bz ettt ol dAw 30 %%, &5 15 F2%, B 20 %%, IX 9 %, S 7
=2, HAARAF 8 F=H%, AARN 7 TR, 4-vWEHAETI-3-FEd o] AE Aol o] E (4-methylsul finyl-3-
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butenyl isothiocyantate) & 4-WEANXH-3-FHYH o|LEAoMHO|E HAFA] B F2A 3 F3H%, S9A
0.5 %% 2 A3 0.5 TFPS EFslo] M2]S A|Z3A ).

(2) #9748 A=

A el 20 T, A" 76.9 T, Fu 1 TB%, E 2 TF% R 4-vEHEI-3-FHY o]AHL
Alotd] o] E (4-methylsul finyl-3-butenyl isothiocyantate) Hi 4-WEAXI-3-FEHd o|LE] QAo o]E A
TFA e FE2A 0.1 T35 Wt S HHoR FIAE AXsHGT.

(3) Ay A=z

T
g
i)
e
==

A 60 =%, =9 39.8 TH%, FE 0.1 TH L d-3-FHY o] AE] 2 AolH|o] E(4-
methylsulfinyl-3-butenyl isothiocyantate) & 4-WHEAHA I H-3-F-e|d O]AE|QAJOPo]E H4A| &
EA 0.1 T=Z%E wigste] 549 e R AYE AxsSlth

to

(4) A&7 Az

e 15 25.59 3%, T4 19 22.22 %%, AWG 4.80 $%F%, A 0.73 T8, X=T 0.78 T
2, FHEY 11.78 5%, AdRUS 1.54 F3%, % 0.17 2%, Fo3ESF 0.16 3%, 27F 1.45
%%, WYIEFTl By 0.0001 %%, WIEFRl B, 0.0001 %%, LA 0.04 F2Z%, & 20.6998 =%, AT
1.16 =3%, WE&EH 0.29 %, ALANZE 0.03 %, A¥EA 0.29 TH% D B5FF 7.27 T3} 4-H)
AT d-3-Fed o] AE] Aol o] E(4-methylsul finyl-3-butenyl isothiocyantate) T+ 4-wWEdFI-3-4
Hd o] AE| QAo o|E A B §5A 1 F23%E5 st S WHoez v27s A8

(5) &= A=

E 0.26 %, AZSEAoE 0.0002 5%, YI®EAME 0.0004 5%, FAEREIHRIVGER
0.0001 Z3%, A2 =2 0.0001 5%, °]=AE 0.001 5%, LEEAF 0.002 5%, = 98.7362 =%
2 4-wgH T d-3-2Ed o] AE| 2 AJotH|o] E(4-methylsulfinyl-3-butenyl isothiocyantate) T 4-WEAFE
H-3-FEd o] AE QAo E AFA] e FEA 1 395 Pete] 49 HEerE 1% 58 Axs)

et

t

(6) ZAA] Az

=5 65.18 TH%, A 25 TH%, ME 3.5 T, ulFEY 1.7 THE, A 1.62 THE, E=T
0.5 T 2 ZYAHE 1.5 T} 4-HEGHdEI-3-FEd o] AE| 2 A|o}Y|o] E(4-methylsulfinyl-3-butenyl
isothiocyantate) W& 4-WEAd I d-3-FEd o] AE| QA o}Yo]E HPH EE F=A 1 T2 vwjgsle] =
Aol Mo R AAAE Az

29 FZy 55 T8%, TolaA FIE 10 T%8%, WEN By ¥4 0.015%%, HElT B6 G4t
0.01 =%, DL-HEl2d 0.23 %, 2eo}HAr vfavlg 0.7 3%, 79 22.2 T35 2 SFFAE 1.85 5
gl 4-vhd T I-3-FEd o] AE] 2 A]oFY|o]E (4-methylsulfinyl-3-butenyl isothiocyantate) H+= 4-HEl

Axd-3-FEHd o|RE|LAOMOlE AFAl Ee FRA 10 TF%E wigste] 40 Wiem gAY AR
R R ELT =Y

8) 7 Az

4-w e Fd-3-5Hd o] AE] 2 Ao} o] E (4-methylsul finyl-3-butenyl isothiocyantate) =X 4-1
AT H-3-FEd o|AE A O]E HAFA e FXEA 0.5 TBFYE &7, WF, & e JAFe £3
slo] odd AeEjE wE F . Al 7,000rpml.E 1587 QARG AY nE&u A7 E 9,000rpmell A &

Fotel 4-mE AT -3-Fed ol 2E] ool E £qEo] FHE FFE Azt
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