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2-T 1A V-3 AF IR H -2 4-D T PR

54 (224 B)-5-[(1.9-1-hydroxy-2,6,6-trimethyl-4-oxocyclohex-
2-en-1-yl]-3-methylpenta-2,4-dienoic acid

CAS (No0.21293-29-8)
4 . QZ4E-5 (1918 Ku¥1-2,6,6-~ U A F/L-4-F % -
227 aFl 1A V)-8 AT -2 4-R H U R
w4 (224 B)-5-[(1.9-1-hydroxy-2,6,6-trimethyl-4-oxo-
2-cyclohexen-1-yl]-3-methyl-2,4-pentadienoic acid
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NELD—FETHD, BEH L LTI, Valent BioScience #LiZ & 0 ¥k & gHIEHAl| &
LTRSSz, SECT TV v BENBT 5Lk, T by T =S
%D X —B##E CToH 5 UDP glucose-flavonoid 3-O-glucosyltransferase O i 1= 1
(UFGT #f5 1) &2 DGR VvmybAl 5 T OFBLENEM L, FRINOT >
N7 = EEBEIML, Enm BT 5,
WAMZ R WTIE, KE, A=A FF7 U7, EUSTREEL LTRERINTVD,
Al BEERHEIC RS < BIEREHES DIl . 589 (Bl KOS ES (B4 —
=) 1 e, BaEAE (BN 22 FEMEEE 233 5) 5 13 55 3 THOBLEIZHSD
&, TV U NOREREZER D BENORWZ LR LN THL b DL LTE
EFBRENEDDWE HIRINWE) L LTEDD I EIHONT, BN EEHARE
CERL 16 FIERES 48 ) 55 24 5555 1 HES 1 5OREITEES & BABREND
B E LR ERITE M EREZERT M OB A e ST,



I REECHRIMEDOHE
BHABRAGES I, 77U VBRI AR R A B LT,

. WRIR - A - R -
T TR, AN L TED ., ABICBWTERZAL BRI TV
T MBI, A, ASE R OO RRER 15 E S U TUVLRUY,

2. SHICEATIHMR

(1) 2ESHEER
77U FUR) ©F v b E AW AMERERERER D i S i,
FERIIE LIOREN TS, (B 2~5)

®1 FMEEEHBEE (R5)

whgs | B Ll;g(mg’kg ‘Z’f) s S
R a Sﬁz£h >5,000 JER B OB 72 L
Bp b E%ZE& >5,000 | >5,000 | JERKOBELHIZ L
D SD 7 v h LCxmg/L) i
N e el 5 PG 906 9,06 JER L OFETHil7e L

/L FEhied

a: B TFIFIRIC L DRHm, BT 30% = — &,
b 24 R PAZENLLS

o 4HFMIELSE (XA B)

(2) BR - REICxT B HIB1ER U R B REAFEHER
77y (FUR) 0 NZW 7 428 2 FI T ARAIEE K OV R im0 92
fESiTo, ZORER, IRICK U CTRE QM (M2, MERR & OMAIRIRE) |
BEFGITxE U CIHNITIREE eI E GRLBIE) 23380 BT,
Hartley E/VE > b & HWW R EREMERER (Maximization 15) 2350 S i,
fmRITEETh o2, (B2, 6~8)

(3) 28 HHERESEHER (T )
SD 7 v b (—RElERES 5 D) & W -iREEERS (FUA : 0, 2,000, 6,000 KX
20,000 ppm) (245 28 HEjffi kiR I S 7,
ARBUICBN T, WTINOBRSGHHCEOTHEHREREITRD SN2 -T2 &
5. EEVEEIIAER O i AR 20,000 ppm THDH EEZ BN, (BIR2, 9)



(4) 0 HEEREEEEE (v k)
SD 7 v b (—RElMEES- 10 PT) 2 AW =REEER S (5 - 0. 2,000, 6,000 K ®
20,000 ppm : FHIRRAEREITFR 2 208) (255 90 H HIH 2R s 320 S

iz,

F2 90 BEEAMEERER (Sv ) OFHRAKERE

e Gt 2,000 ppm 6,000 ppm 20,000 ppm
SRR AR | 138 408 1,420
(mg/kg (AEE/H) | I 164 497 1,750

AHBRCEBNT, WTNORGHHIZBWTHBHERBIIRD oo 2 &
5. RV IATRBR O B i A B 20,000 ppm (7 ¢ 1,420 mg/kg A/ H | M : 1,750
mg/kg (AH/H) ThdLEZx b, M2, 10)

(5) 21 HUESHERSEHER (Sv )
SD 7 v b (—HEMERES 5 U8) 2 Wi G- (544 - 0, 100, 300, K& T* 1,000
mg/kg RE/H, 6 BE#/H) 12X 5 21 HMH MR BB F2hE S iz,
AFERIZEBNT, WTINOERGRECEWNTHEERZEITRRD bR o722 &
5 BTV R TERE & S ASEER O & 1,000 mg/kg (KE/H TH D & 2 LT,
(2, 11)

(6) 2tHRFIEHE (Tv M)
SD 7 v b (—BEMERES 30 PT) A VW V-IREEE S (JFUA : 0. 10,000, 15,000 &
020,000 ppm : EHARRAETE TR 3 Z2R) 12X 5 2 HAREGEER ) e S 172,

&3 2#AFHEHE (v ) OFHRFERE

. 10,000 15,000 20,000
B 5t

ppm ppm ppm
. Al 684 1,030 1,360

N . P {4t
SRR I A ki3 787 1,160 1,570
(mg/kg AT/ H) YA 928 1,410 1,870

g8 F A
ki3 987 1,490 1,970

P AR O Fr AROMERE L & RE, (REEINE M ORI A G B L
CRBITRRO BRI o Tz,

P > 20,000 ppm FG-HEDHE T, FEZEMEERI PR DOER M O BT DK T 2578
HAVTDN, BE T IR EARRR PRI L DGR BN 2 L h . mEAETIE AW

VREREEAEEL VD BLTRLC, ) .



LD EEZ BN, PR F Lo 20,000 ppm Be5-8EME TRl O #x EE &
OELEEOHEMNIERD S, BE 2R BERR R38O BN &
b, WEMHELEE B,

AFABRICIBNT, u\fﬂ@ﬁﬁ?%%r %Zﬁi.ﬂ TR BN T2 2 Enh, B
P ITEEY L ONEE) & b ARRRBR I D & 20,000 ppm (P : 1,360
mg/kg RE/H, P : 1,570 mg/kg M@/E F1 4 : 1,870 mg/kg {2@/ H., Fiiff
1,970 mg/kg (AH/H) ThDH LB X LI, BIEREITHT DB b o
=, (=2, 12)

(7) RESHEER (S )

SD 7 v b (—#fiME 25 VT) DR 6~19 B IZHEHIRE 05 (5K : 0, 500, 750
J O 1,000 mglkg IRE/H ., B 0.5%MC KIETR) LT, 34wty e S
i,

KRBRIZEBNT, WTFHORGRHTIBW TS REMW R ORI & b 528 338
BT Z b, MEEEIIREY L ORI & b ARBROKEHE 1,000
mg/kg KRH/H ThDH EHE 2 LN, EARIETERO bnenolz, (M2, 13,
14)

(8) BEin=HHER
77U (FIR) ORI E W EIRERE R, v A =— AR H—
PRELHDRAINL (CHO) % H o PufafR BRI e O~ & 2 2 W/ MRl 23 FE e
S,
FERIIRAITTRENTND EBY, 2TREThSTZE0nD, TV URIC
wamttiirnb ot Bz bhniz, (B2, 15~17)

x4 BEEMHAREE

kR PSES WUEIREE - P& S

Salmonella typhimurium
HIH2Es% | (TA98, TA100. TA1535, TA1537) | 33.3~5,000 ug,” 7L —hk | ..
PGBk | Escherichia coli (+/-S9) =
(WP2 uvrA)

D960~2,800 ug/mL
(+/-S9, 3 WFfMLEL, 17
IR AR LA AERY)

@1,050~2,800 pug/mL
(+S9, 3 WFfMLER, 17 KF | fatk
B R RAEAERD)
350~1,050 ug/mL
(-89, 20 WFFEE R SATA
E8D)

in
vItro
Yeta R | F v A =— AL A X —PIHHk
HHRE | Ml(CHO)

10



500, 1,000, 2,000 mg/kg
{REE/H

in g | ICR ~ 7 ACEHEHA) Py 2
v | IR (Pl 5 JIC) (24 FfHIAIRR C 3 mIRE A% | P&k

B ik 24 B2 ICE
BEERUZAE A ERD

1E) +-S9 : NENEMALRFE TR OIEFET

(9) TR FPAFVRUMT Y FOS UZBGERRERR

t b= b rmiFERa (hHERa) KOt 72 Red U5 K (hAR) 20T
DERFIEMEIZ T 27 73 3 VBRI OB L Et T 2720, MiFLEML A8
BT L LR— ¥ —Ba 28 AL M ESEN MM (Hela #fR) 1 2 Hwv
TNy 72T —BULR—% =817 A QUERE : 1 nM~10 uM) 23EfE S
e,

hERoE ML Cid E2 4L (1 pM) (2L {ﬁﬁiﬁ & b U CRBE D FE 0 B
T2, BIRPFLCITAEE RV Y 7 = 7 —BIEMLITERD e h o> 72, hERalZ Xt
THT LA A=A RTHDL HIMIZE2 20 Loy 7 =7 —EiFEs % L < fHE
L7y, IR X5 A BRI b o Tz,

hAR B AHIIL T DHT ALEE (1 uM) 12 & 0 IR & Hﬁf& L CHELWFBENE
DO, BRRBRCIIAEE RV 7 = 7 —BIEHIEERD S0 - 72, hAR
Izt %7 ¥ I=A N ThDHHFT iDHT ENLIENY T 2T —BiHEEE L<
PHE L7228, BRI X 5 G BERZEBITRD bR o T,

PLEDFER N NG 77 v v BRI In vitro (2381 5 hERo M (Y hAR %I93 5 #E5:
JEMRICEEEL RITS N EBEZ2 bnT, (B2, 18)

3. BE%IZONT
(1) EDRBEER
SEIEHW, TT UV U EBESHTRIGULE Y & LT R R BRI i ST,
FERITIER B ITRIINLTVD,
SEIRFEHROT T UBRITEAEBAIE T BIZ 9.8~14.7T mg/kg i S, %
DHBBD L. 28 A4I21T 6.1~6.4 mglkg &7 oT-, ZHLHDREENL, T
VIEOEE, BEEIGRO LT, MBS T 7 v URRITRRREICBE T D b
DEEZ LN, —., EUBXICBWTHETOYRBTOLE 5 RFEPIZT 7
VRN 0.04~0.09 mg/kg SR Bz, (B2, 19)

11



£5 ASAESDEMEREHRER (7T V)
1M - ifE BRI <§i$
(ﬁ;t%ﬂjﬁﬁiﬁ) T A PHI
(%gié) A %ﬁ’ﬁégﬁ gﬁ; ﬁg () gesnmmpe | mmmpxc
AP,

REH A —x% 1005 | o 7 1<0.1(0.05)| 9.8
(htaz% 10% R (8 (14 B %’é}ﬁ 14 |<0.1(0.05)| 8.4
(R WA | HcAi | 300 mL ) ~HE | 21 1<0.100.04)| 6.4

Pk 28 4RI 20 /%) ' 28 |<0.10.04)| 6.1

REH A —x% . 7 [<0.100.08) | 14.7
(hizx) 10% | 55 | 100 fiF (21?5 Hahgd | 14 <0.1(0.08) | 12.2
(F5) WA | g | (0 5) 1) ~EEH | 21 |<0.100.09)| 82

Pk 28 AEIE ' 28 |<0.10.08)| 6.4

*Hh S AL C V2 BT 1 1Nk L BRI (2 ) GRS AUC Y%,

(2) #¥EENE

VEW R RER DO HTHEZ FIWT, 77 vV VR E T LIZBRIC S E D i HIEEL
SNHHEEERED R 6 ITRSNTND,
e, AHEEEREDOFEEIX, WFE I ARIXIER 0 30 HANCHYS
TH2Z L EEEE X K5 DSE D OEWEREFERERICE S & RRIEHEMEIL 6.4
mg/kg Th 5 & DIRED TITIT> T2,

K6 AESHALERINEIT IV UBOHTEERE
ES|Ea) /NEQA~6 5%) LR/ iR (65 WLl k)
et pesnfl | (KE : 55.1kg) ({KH : 16.5kg) ({KE : 58.5kg) (K : 56.1kg)
(mg/kg)|  ff IR ff IR ff IR ff IR
(g N B) [ (ug/ A B) [ (@ N B) | (ug/ N ED (G NED | (ug/ AR | (/N B) | (ug/ AR
HE5 | 64 8.7 55.7 8.2 52.5 20.2 | 129.3 9 57.6

<A PR 17~ 19 R AU - EIETE (B 20) ORERICHES S BREMERE (g AMA)
- FEEGE - FRRE M VR PEHE I ED D ROT2T 7 v v U OHEEER TR (ug/ AH)

HEE SN HFIETIE, SEY DL TEIE & TEA4A—x] OF % nE
ELTWNWDZ L [AFERA 46.5% (EIE ; 30.0%, B4 —= ; 16.5%) | 325 [ET
Hé, SEIDOEBREORLZVIHFIZBWT, B LRI NZ T 7Y
BRI 3 A HEIL 60.1 ng/ N4 FEH SN D, 7eds, EMFR R O IR
STV BRI L CGRRIAIHTHD Z L 5T 5L, R L

2 AZTHIMRSE, SRBESE, TOATECRES, (LG, BEANSFE. 7 o ‘v —x" OB GG 5 R

T T R E AT O AT BN R I S R E TR

3 RMOKEER AL PERB SRR Rk 28 4F7E REPE A A PE B IR
IR IS B S LS OHEEREUR (129.3 pg/ M H) X EFEEIS (46.5%)

12

FE“2HF. 2019, 18(1), p.81-87.




THEHIND T 72 UBRICERT 28 BEITEICD 720 EHEE S LD,

Flo, TV UBO— RS- HEEEBIREEZIAE LI E LRV, T
TV UBRIE, R O—ETHY | RN L TEY . BEALSE
WMISNTWD EBZLND, BEEMTOEHEREIZONTESHORENINTE
D, BRONTZFERTIEDH DD, ZNOHORERNOHEE SILD EIEMHRDO T 7>
VEEO— A Y472 HEEE R, RSBV T 350.7 pg/ NVRSE R E NS (B
MR DT 72 FROIRE OFEIIRIE 2 2/) |, B, T UV UBRITRIE 2 1
FHESN TV D EEYLSMCHEEND Z LD, ADSIETE OEED ) SR L T
WBT TV UBROBRETEICZ W EHEES NS, (B2, 28)

4. ZDith
(1) EDERNEGRBR<SEZH>

TR T, b —RIICBIE SN T 7V VIRORBOFE BB CIE, 8
NES/KERAY %520 F 7= 8-hydroxy 7 7 > o VRNV ERR S5, 8-hydroxy 77 23 v
BRI, Al 7 7 B A vl (PA) I &4, 462D IEIZ L Y dihydro PA (DPA)
XX eprDPA W2 S5, F72. 8-hydroxy 77 v o U FRD SN OBLIATH 5
8-ox0 7 7T U EEIT LT LRI D32 < OREM) TR H AL, HIZ, 8-hydroxy
PA. 8-hydroxy DPA }; O} 8-0xo DPA 73, &9 HAZ L CHER ST, T DIED,
SNLDOKFALRIIC L W R STz, WSO RENRED LR TWS, (B
2. 21~23)

SEIREICBNT, BAIICT 7 B a PR U RE R OFRAFED RFE I
DWT, T 7y U R ORI O S IR E ORI Ehi S 7o, 5kt
DHBINIT T, TT VY VBRLBORETH > THRETOT 7o
FEFHENL, 20%, B E bW Lie, —F, 77V VBEABE LT R
FIZBW T, BB A IZIERICE T 72 UERIEE NGO =N, 14 HiIZ
W OWREE TR Uiz, F7o, B 3 12 DPA 28 69%HN L7z2s, 7 BT
B E DORE L IpoTz, ZDIEN, T 7Ty BRI B U 7= i T o 21k,
TR BN hoTe, (B2, 24)

PLEOIRING fF 0T 72 v IR b2 LD PADPA ST S 4.
B ST 72 VIR G R DRI TR SN D L& 2 b,

5. EFRHBEISF(ICFH 15T

(1) KERFERHET (EPA) (ZH1T5HEH
T T CRRIIEI GRS A & LT 2010 ARICEHMI S 7o, EORER. IS
IRNZ & ARG DR D AIREMEDS RN T £ s HEE STV D ERIC IS

5 BIHE 2 (2RI BB EREY O E N O 17~19 R8N ETRSEE - BIREFE (B0 20) OfFRICHE
S BEFEYIBERED S RDT-T 7L VRO EE R,
6 WHMEBICH SR TH D Z LM HBEGEE Lz,

13



HUAZITEEL 9D L STz, 2L OEESBHEIIREINTHRY, (&
8 25)

(2) #A—X S ) 7EE - BMRAERRB (APVMA) [2H 1+ 550
TV UBBITARRATE L ORFE, WELPHEFICEENTEY, ZhHooR
D HARICERENTWS, 77 U Boidrs—RERE (ADD) kOvatks
MAHE (ARMD) IFEXEARZE LTSNz, (S 26)

(3) BRMBERREHME (EFSA) I2H1 55
T T TR R RIEA & LT 2012 4EICRHT S 41, ADI 13.6 mg/kg (R HE
/A [1,360 mg/kg E/ A (5 v MEGERERO NOAEL?) X1/100 (2244240 1 2
BE S, ARD IR EAZE LTS, (B 27)

T 7y MEGERRORR, BRI bheioT,

14



M. &RRECENMm

SHUCE T T2k 2 VT, [8E 177 v VR ORISR AR 2 5
Jiti L7,

BHREMRROMB NS, 77 v (YR ORMAERER L72IX<EICE DM
EE 72 DB RITRRO b hoTz, £, T7 VU, A ILVE S O—FR
THY ., RN LTEY, BECASERESA TV,

bz v, 77 Ui, BRE LUTEE L 5 AEHEICE S @
HAENDRVIZENT, BMIEET D &I NOREFREZEL S BENDRNT
EVNHLNTHDEEZBND,

15



<HIRE 1 : BAESERE R >

PR gy
APVMA F—A T VTR - SRR

DHT Yk ReTARMNATHRY

DPA b Fu7rEA UEk

E2 TANTUF—IL
EFSA I £ i 2 R e

EPA KIEBRELRE T

hAR = NV N I £ 10
hERa t bR NS UREERT VT 7
HFT tRefxs7LZI R
HTM 4t Fefi ZEXT 7o

MC AF ) —A

PA e

PHI HAE B IHEE TD B

16




<HIK2 : JEFEMH DT 7 L IR >

JEPEM A IR (mg/kg) Z IR

BN 1.8 Zhang-zheng et al. (1990)

INE(ZZE) 0.10~0.15 Walker-Simmons and Sesing (1990)

RE(LEK) 0.035 Goldbach and Michael (1976)

LA L 0.15~0.30 Cheikh and Jones (1994)

L x 0.125~0.230 Suttle (1995)

Tayal— 0.7~2.5 Qin et al. (2009)

r~ k 0.125 Buta and Spaulding (1994)

TEhRE 0.40~0.96 Chope et al. (2007)

An 0.025 Martinez-Madrid (1999)

NAED 1.25 Goldshmidt et al. (1973)

Froy 1.68 Harris and Dugger (1986)

FV—7 0.19 Kitsaki et al. (1999)

VAT 0.2 Rock and Zeevaart (1990)

THRA R <10 Milborrow (1974)

BILD 0.017 Kondo et al. (2002)

HE9 0.05~3 Kondo and Kawai (1998) . Gokturk
Baydar & Harmanka (2005)

5EHT A H) 0.10~0.25 Wheeler et al. (2009)

TA (=R 7) 0.128~0.264(mg/L) | Loveys and Downtown (1979)

(ZE)IHHO( X T 328 Yao et al. (2003)

=)
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B AESHICOWT (51 34 6 A 30 HAHTIEA S EIE AR 0630 5 1

=

)

T 7 vy o et E R RBRAGE OB L OB (2443 H 16 H)

A bRt —HRR

Acute Oral Toxicity Up and Down Procedure in Rats (GLP %}jt:) : Product

Safety Laboratories CK[E) . 2005 -, KRAFE

Acute Dermal Toxicity Study in Rats — Limit Test (GLP %f)ix) : Product Safety

Laboratories CK[E) . 2005 -, RKRAFK

Acute Inhalation Toxicity Study in Rats — Limit Test (GLP %)) : Product

Safety Laboratories CK[E) . 2005 -, KRAFE

Dermal Sensitization Study in Guinea Pigs (Magnusson-Klingman Method)
(GLP %t)&%) @ Product Safety Laboratories CK[E) . 2005 4, RAFE

Primary Skin Irritation Study in Rabbits (GLP %)) : Product Safety

Laboratories CK[E) . 2005 4, RAF

Primary Eye Irritation Study in Rabbits (GLP %f/&%) : Product Safety

Laboratories CK[E) . 2005 4, RAF

4 Week Toxicity Study in Rats with Administration by the Diet (GLP %f/is)

Charles River Laboratories (Z<[E) . 2008 4F, HKAF

13 Week Toxicity Study in Rats with Administration by the Diet (GLP %)) :

Charles River Laboratories (Z[E) . 2008 4F, KAFE

3 Week Toxicity Study in Rats with Dermal Administration (GLP xfis)
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