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DL RIS TN TWAE T EAVHI L 721
Wy avgEa2ERLZE ZDMPGGAEE D
EEPZOWT HHE L 72,

2. KEBMEHERBRTE

GV ZFZRER O <, MRIEAMN L&
s S EIRBUY F (RO0) & ) AFL720 AT,
SIS T, 4 CIRFE Lz F72, il
DAL=k O XM S NIISBEM) bk
CDA=N=A 7 X DEEALTHMITHEL 720
GFT LTk, R1UICHEMS, %4, 4,
B4, TRAGHE, MR & 2R,

HE (1 g) #2x% /7= (10-20ml) I[ZRFEL,
A1) varRESF A4 — (Probe: type 301272,
Kinematika, Switzerland) (2 THi: - #dtz, 2
B7E (20-40ml) o7 oaFRVAZRRML, 4TI
T1MpRE L7z BH, ANEY %2 &0 (3000rpm,
1077) W& rBEL, Witz —% 1) — 10K
L—% —2ThE L7z, ol L72HH % i310m!
DLy ) —VIZHER L7, 20miDNFH &
5mIOKEMZTMLLSRVT v 7 AL TH#E
L, . (1000rpm, 5747) (2 &0 ZH5HE L
72o FHEMZT—% ) —ZNEL—F—I2L D%
WERELT, 1mioxy ) —NVIZHERKRLIZDD

£1 MHLAFEHOY Z b

Common Name Botanical Name B4 (HAGE) Family Origin Part Used
Ajowan Trachyspermum ammi Tyagv + 1) B R fruit, seed
Anise Pimpinella anisum 7 =R e ) BE 2= fruit
Allspice Pimenta dioicalis F— IV AL A HWlieyz3avay =FF 7 MEER A¥ v fruit
Oregano Origanum vulgare T LA AR, NFNY A VR TUNZT  leaves, fEHE
Cardamon Elettaria cardamomum IV 'Y INGERE, Y a vy Yavhifh £ UF fruit
Licorice Glycyrrhiza glabra H H®E, AUy ~ A% h root
Caraway Carum carvi FyIva— WEf, exAvAfFay wUR E 4 fruit

Cumin Cuminum cyminum 73V e, N¥ v + ) F £ VK fruit

Clove Syzygium aromaticum su—7 TF, Favvy 7 MEEER IV bud
Blackpeper Piper nigrum TR FRIAR avavk 4 UK fruit
Cinnamon, Cassia Cinnamomum cassia B (BT T) R, vrEY 7 A FE XM FA bark
Coriander Coriandrum sativum a7y vy — Ty, a=r o ) B 4 F fruit
Saffron Crocus sativus 75 #HALAE, 7T TX AR ALV pistil
Winter savory Satureia montana FR) = (74 V) =48 =)  ARILFER,F 5 F Ny A VR TNWN=T  leaves, {EHE
White pepper Piper nigrum H i IR avavk wL—v 7 fruit
Ginger Zingiber officinale VT — % av AR HE rhizome
Star anise Tllicium verum A =T =R JMNKEFR,ZA A Fay €27V 8 i fruit

Sage Salvia officinalis - FEHFLE T VIR F) vy leaves, {6
Celery Apium graveolens o) * 5 v FAHRDIL + ) & 4 UK fruit
Turmeric Curcuma longa F—=RX) v B4, HSZA vavikt £ UK rhizome
Tyme Thymus vulgalis LN VHEE, Y FYvavyy VIR VAR leaves, fEH
Taragon Artemisia dracunclus A= IANSTY * 7 % 75U A leaves, fEHH
Orange peel Citrus reticulata Fr¥ Mg, <5 )AL yVE-V I A VR hiE peel

Dill Anethum graveolens T4 WOALBHIA T £ F 4K fruit
Chillipepper Capsicum annuum BT Ly FRyot— > A% i fruit
Nutmeg Myristica fragrans FIRT Wi, =27 A7 =7 X7F 4 KA 7 seed kernel
Basil Ocimum basilicum A% WITH X VIR Y7 b leaves, fEH
Persely Petroselinum crispum AT * o VI + ) % TAYA leaves, fruit
Paprika Capsicum annuum cv. INT) A HR g1 > A% ARAL ¥ fruit
Japanese pepper Xanthoxylum bungeanum fEHL Fyyvan ATV AR IR peel, leaves, bark
Fenugreek Trigonella foenum-graecum 7 = X ¥1) — 72 HIEE 2 a < ARk A seed
Fennel Foeniculum vulgare I )Y |, NEE + ) F | fruit
Peppermint Mentha piperita R VATERIVN WA, o VR Y7 b leaves, 16
Majoram Majorana hortensis <~YaJh WA, LR IR Y7k leaves, bR
Lemongrass Cymhopogon citratus LVEVT I A 4 2 Fk 5 A leaves
Rosemary Rosmarinus officinalis O—2X<1) — RAFAL TV Ay ALY VIR TWNZT  leaves, fbHl
Laurell Laurus nobilis a—LlJ R H:%E A XF bz leaves
Brawn mastard  Brassica juncea TIIYRAY—=F /T 7778k AFs seed
Yellow mastard ~ Brassica alba fIa—<A¥—F M+ v seed
Garammasara mixed spices N

Curry powder (House) mixed spices L —INgF—

Curry powder (S&B) mixed spices J L=\ F—




TR OBEREVEA Y 7L A FALEW oW 69

IZ2WC, SepPakCl8 (v —#pAixtt) 12X0
B AHF - 98 L, LC MSHMro7z0 ik &
L 720 ##HC18% 7 & (Shiseido Fine Chemicals,
Capcell-Pak C18, UG80, 4.5 % 150mm) % H w72
HPLC (BBEJAH0 (v./'v) % A & 7 — )V, iti#0.12m!
/min) TH#ER, 174 THERINT
L7 ba A7 L —4% 1t (ESL electrospray
lonization) EIZ X % E#E 7 9 H &M - LC
MS (Waters ZMD2000) 43 #7 % 1T - 720 ESI®D
FHEFryEZ) —EEZ 3KV, a—-VELEE
0V, wEEEra— AL L Cit#s61h,
A AT A & L Cii#496 L hTH L, VY — Al
BE130C, BLEBEmEESS0CICREE Lz T— %
DOWAEIZIEY 7 b = 7 MassLynxNT (version
35, Micromass) %M, EHEH EHilL (m
z) 2002°5m. "z 350F TOREA 4 v &#A F &~
it (TIC, total ion current) & LC, F7zm~
z 3034DMEA + ¥ & GCADEIRA + »ilsk (SIR,
selected ion recording) & L T, m. 'z 2453 ®
WA+ a7 7 Vi y—) (FOH) ®SIR, m
/23133 DA X =TTV T = F =
(GGOH) ®SIR & LTkl 70

LC/MS 4 #ri2 BT, FOHIZ656%, GGA
137524, GGOHIZ114450 ML, wihd ¥
VAN I BRB D=2 ot TG
B EORMNEZZZ TEZNZTNOSIRIZE T
Y= T7TRRDB L, FOHOEY —27 1)
7 1327225 /ng (1*=09754), GGAI¥59413  ng
(r’=09978), % L TGGOHIX132771 ng (r*=
09788) & A& TRIFZEMELE LNz, 72,
B O 3 B IGRER O H, Wi b6~
112% DHPANTH - 72D T, T b DR E Al
TEHEER TOAL VTV 4 FeEmE L7z,
FHNCHIZENE 23 L, HFMIZX 2R EZH
7tk, TR OEHE Y 2 > §E (BRaUaHh il A HE A,
W) &, LR TS (F4, &3) ITE

WLTH S, BT, B30, 1RRH, 2
WER, 4 BRR, S WFRY, 24BERIHICERML, IMm4E
% o BEt:, GGA%Z M % F T —20C I SRR
L7z sHHRERRE LT, FUMBREICHORES
AR ZERLTH 5, FEEOGH 21T 72,
INHDONERNRE L72ABRIZ, T, R KR
=RV P RFRMHER S, LR ERR S
Rt v & — Wi Jefm P H 2312 & 0P o %
- FFaG & VT 7o t%, B DD S R ORI
F CTIEILREBRERES > ¥ —12BwT, 3
KRB O IZER Y — RV M RFETITbh 7,
MG S R AL, SRS TSR,
05mi% RERE IR L, FR (05m) Oy /) —)
W, RVFv 7 22 CHASICHREL, &
Ly (2700rpm,10%3) W X D B & ¥ 87 L 7214,
2 M NaOH %25 uliif ¥ L CHi Mo &1 T 12
AFH Y 2Cml) ZMATHELBEEL 2. &
(2700rpm,1053) 12 & 0 AHEAR (1) & KA (T Re)
ZOrHEL, AR 2R S & U CORAE L 72,
TROKMIZ2 M HClZ50 1l #00 L CAHM % 1
PIZ L7t ~AFH Y Cm) ZMATHMLH
L7 &m0 (2700rpm,104) 12X D A (k
J&) &AM (FRE) (2oL, ARAH%RRIENRE
W55 UCoMricfit Uzze MRS, benk
DGCADEENT VDL LEZ ONLE G T, B
HGGAD T ML FEERTIE, 60~70% @ B
Th o7,

3. BRBIVEE

FHERNE, TOK, BN DM > 72RO BEA
DIFER, HBEEROEA 2 EICHWLNTE
720 TD%, BEaOWEREM O EEICTEE L8
FIZBVTH, FERHIRE LR 2 03 5 5%
REDSHItE S, MO 128 LTZOMN 2N
LTWwb, F72, TOIERS D EIERE % 5
L, BELTHB~OEH RSN TS, L
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72h3o T, TR A4 R ROPUR SRR,
BB, HERSTHLTI=F =, ¥I=
7=, YFF—, UERY, YFI—), ¥
v, AO—=, AT ) =NV EDE ) T NUR
AN REBIOZEBEEHKE T4V TL VB
i 2 MOELSE) DVTIFHEN X SR SR T
Who, —F, AUT A4 KDL T MT TR
AN REBAOZ BB E T4V T L VB
M8 MOEEHE) 1%, 204 VT L UV HAOKR
EBEROFUT L D TBEE IR T 2 L H12%5 2
D, mERSE L TOMENRE T Y £ L Of
BHREPLLRINT VWS, LrLEDDL, 7fE
BEOHMIMETLEAFTARIAF (LY
7L v HAL 3, RFERLS) RV TIVRIA R (4
VL B4, RFEE20) 1%, FERFEETEDMKT
T5HIENSFHEFRGE LTOMMBEIMETL, 4
VT LY A OBRRIBCROBITIREDL D V) a3k
ELCOflifEIR N A, ThFE TRMFD
SHTIEIRVMEINTI hadholz, b=y
FOEWREE VR B,

LlIEVi, EAFFAURIAL FD1DOTH5H
7 7 VA Y —)v (FOH) &, Haiz EIZswn
THENIS M ENTWE, 22T, 7
FOH& & #LC MSHlE Y % L3k, 1 v 7L
VHARD ) 1OMNML T v T =% —
V (GGOH) o &% WE L, HBHH L 7.
GGOHWEFH /R /& LTid7 7 v x v — )L & il
T 5 &S5 IR 2 2LEWTH B0, %
D JiE 955 1 SRR L o6 LT 7 R b — 2 X &35
THIEPAMOENTWS, LHSGCOHIFA VT
L/ A4 FHHZBWTFOHIZ A vV 7 L v HALY)S
1ORML72AHEN TH 5 2 &0 5, Kl
GGOH%EH ®m Z 7% LFOHE & L oMl %2 L 5 2
CFIEFEVRDDHEEZ T,

TORE, oA L7z OB X4 (420 H
H22i H) OFFERCFOHAE TR Tw7z (R

2)o T, 73V (167ug g, WIVFEY
495ug g, ARV — Ul2ug g D3 DOD
FERHTII M ISR EFOHS G £ Tz,
FOHIZ, #-o2ov MEH kMR L TT
R =Y ZAFEMEABH AL ENMOENTBD,
I T, 1L RBIC I A HEOEWETIVIZE
WC, FOHZ SRS 5 2 &2 & o T, J8i%
AZF IR S B L) HEbH 5 Y,

—77, GGOH& & IZFOHE & IZHTH L 2
WIS, D SREOHEETFRAT)ATH Y
1819ug gfiETH o7 (F2): LOLLEDDH,
GGOHIZFOHIZ Fb -~ T H i AR B2 < & il i
W7 R —=YRAZFETLIEBHAILN TV S,
L72s> T, 422HDH) L7 08 —T %R LT
FEFHIGGOH L S /- & v ) T i, 414,
R OEIUHEE & JEREIC 5 2 A AT 828
FEC S NB L 2T 50D TH S,

72, RM1IIRL7A2& 912, GGOHE®IZFOH
EREIIRVMBEL A 572, GGOHIZ L T [
I3 FH A RHL60 7 &R L CHLIAE % 7534
T5ZERMLNTWS, FOHEGGOHD 1 J5
RIBEHEFICEATYSE LR =R 7 = V%
W, HEVIEW N % —EREATHY CTEIEO
BIZ A L —k e EOFEROPUESEH % %
Z 5 Y4, FOHEGGOHDO MMM & &% 1§

FTHLLENLRHLDDEEZDLND,
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K2 MR LAFERHOGGA. GGOH, FOHZ%Z 5 FICFAG &

GGA GGOH FOH FA

(ug/g) (ug/g) (ug/g) (ug/g)
TVagv 0.05 467 8.62 0.09
7= 0.00 5.80 0.00 0.25
F— VAL R 0.00 0.90 0.00 0.35
R 0.08 093 0.00 0.11
AT E Y 0.00 2.09 4948 775
HE 0.00 0.82 4.78 747
Frsyo— 0.00 1521 0.00 0.00
y3v 0.00 171 76.72 0.11
ryu—7 0.15 0.00 0.00 2.03
IR 0.00 0.82 1.70 113
Bz (1 7) 0.00 0.68 0.00 0.00
Q)T — 0.00 1.27 3.64 0.00
¥75 0.22 299 22.34 0.16
FR)— (VA4 v F—HF)—) 0.00 0.75 41.23 0.00
FTHAR 0.11 251 26.54 1.09
TV — 0.00 051 0.00 1.30
Ay —T =R 0.00 3.04 7.19 0.63
-y 0.00 4.09 0.00 0.00
o) 0.00 9.49 19.77 1.78
=Ry 0.04 0.89 14.35 4.10
SN 0.00 0.92 1877 0.70
y5 Iy 0.00 1.04 6.43 0.70
FU¥ 0.00 0.63 0.00 0.67
A 0.00 358 0.00 0.16
B 0.00 18.85 0.00 1.26
FYRAT 0.00 498 0.00 5.70
NV 0.00 2.38 0.98 1.21
751) 0.00 081 0.00 0.35
8T A 0.03 183 00.00 2.24
TEML 0.00 1.81 9.30 1.55
VES SR 0.00 7.74 0.00 9.54
VRN S 0.00 5.12 0.00 0.30
VATV 0.00 0.35 7.00 231
<Yagh 0.04 0.21 11.27 043
LEYT TR 0.24 1.09 3392 3.04
o—2=<) — 0.08 0.85 0.00 0.36
= 0.12 1.34 0.00 2.15
TGRS —F 0.00 3.24 0.00 477
ATO—<AY—F 0.00 3.35 0.00 1.29
VN 0.00 110 15.27 0.78
L =8 5 — 0.03 1.79 13.66 1.06
L =X 7 — 0.05 0.83 502 051

AWEDORLEELRY—7 Y MEEWTH S INFTIOMEN, REEFEZRLIZETN—
GGAlX, L7242 H D 9 13 B IZ L ke TDIGFD1IUTTHolze FTERSELTHY S
HMENLhro/2(F2), LId, ZoEgadi{, —F—LVEELIENRLILMOENTVAELEY S
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IRRERICH W S 72 1 H600mg % RO A5
BT 52 EIIATREEE 2 5z,

ZIT, BENESICGGAZEINTE 230
ELT, 7Y AL ELTHREN TS i
73 rEEE T, REIHERRL 723556 O MR~
DOWIL DO W FEYE (bioavailability) ZME3 5 2
LT L7z ZOMER, MABEGGAIL A Y 2 ¥ 5
T A HI SR SN2, WY T vk
A, 2BEBHIC EAL, 4 RHEE CEWHE
ZMEFE L7228, 8RR HIZIZ e oIz )5 L 72,
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EGGAL &K F LR TH 525, Wb 5H)
YYEDIRIIR T D, i 2 VI3 EENT
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EENI D o720
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R L7z — 75, MAEGGARIEX, Z DMK
EREEZRI BN o7,

DEo X9 %, Pz e MakBrosbR, i
v 3 YR E IO MEGGARE O LR, v
¥ SEBIUAE ) R O BRI ICH O Z B X
5D TIE %L, ROAEIL 72T 2 v ok
28 F N 5GCAD MG E WL S A, # MRS H 12
HMHELA-ZEIZEBbDEEZOLNS,

FERCE TN AHCCADMM 7 & I i
I VB DOIMAECCAD FR 7 L0 E /K
E3 58, FERPOGCCAOK IR & 2%
T ORI i ohizb ok
#735o

4, B =1

TN Z A4 VIR (GGA) F, FERE P
VEHZRTIEBRR YTV A4 FTH D4 1T,
ik, EHAN—THEREOME (HIRT, ¥ —
AV 7, NV, =Xy S, YFESRE)
WCGGAZ W L, MICGGAB EY E A3 KR
ELTWBZ L2 Lz, RUFFETIE, SRR
EXCHEHWOhEER 25 E LT, GGA
BLOZOEALEY DOREREIT o 720 F DR,
AT L7242 H o F R0 9 513 HICGGAZ
M L7 2o, LEVIIR, $75 2,
yu—7, a—L, HAWR, FL 4/, a—X
U=, ¥—= ANy s R EHENLMEHINS
HFERE, TN LKL Tho72. —T7,
rI=Vvr7=%—) (GGOH) ¥, Z7u—7%
B {4lmBISRRIB S I, YT, T U, Fr
PAVER A A N & (N QAY /I A 2
V=) (FOH) &, 73XV, AINVFEY, R —
mE2mBIZ, 77 VAV A VB (FA) &, 7=
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7 7IVARY =, FETE>
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R T IXIMAEGGAZ EDOLC MSHHTIZ, /NIEA
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Studies on functional isoprenoid compounds in spices

Yoshihiro Shidoji

(Laboratory of Molecular and Cellular Biology, Graduate School of

Human Health Sciences, Siebold University of Nagasaki)

Geranylgeranoic acid (GGA) is one of the cancer-preventive acyclic retinoids. Recently,
we reported the natural occurrence of GGA and its related compounds in several medicinal
herbs such as gomishi, turmeric, basil, rosehip, cinnamon and others. In the present study,
we searched for GGA and its related compounds in a number of spices usually used in
cooking. Out of 39 spices and 3 mixed spices tested, GGA was detected in 13 spices, which
are all frequently used for usual cooking in Japan, such as lemongrass, saffron, clove, laurel,
white pepper, oregano, rosemary, turmeric, and commercially available curry powder.
Geranylgeraniol (GGOH) was detected in 41 out of 42 samples and its contents were
relatively high in chillipepper, paprika and caraway. Farnesol (FOH) was detected in 22
spices including cumin, cardamon and savory, and farnesoic acid (FA) was in 37 spices
including fenugreek, cardamon and licorice. Next we performed oral administration of
turmeric tablets to healthy volunteers. Serum GGA was found prior to the tablet intake and
its concentration was increased at 2 h after the intake and maintained in higher level at 4
h, suggesting an efficient bioavailability of GGA in the turmeric tablets. The present study
provides a clue to conduct a research for cancer preventive roles of GGA in a number of

spices.
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