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SkM Z(Spice and Herbs)el 7|4

A7t #n sl A4S 21 UG & Axee
Z719A BAd A% 2732 e, 4 AAol
A

ASET Qe B FUET 2 o] Be 2
& $3A0AZ & 9% A0 4790,

I. gdzol o

F2 g, ofgdl AelA AiEE Aol
(spice) ot AL N AL ST E(herb)s) F
Aot} & Hherb):= The dictionary of botanical
definition®] {3}, FE=H EF £718 7HAA
uog B R F= E718 1A HES
@@t Jeht deEo R s 2EA] BE S84 4

E2A g~ 5971 WS vdehly, x84,
ok, HEE 9 7R e A EolEE 4F
oA Yt} &, Von Nostrand Chemist's Dictionaryol]
s, “SlEe A Ee X9 oj8Y EHoz

od £/ FHE FEFYL £ AT HEA WA =
= QH B o} “Herb"2l= To]l= Labit herbaz &

B ¢tom, 7 2lvl: medical planto]t}.

Spice= ASTA(American Spice Trade Association)el]
Galm, F2 U (semoning) FHG Ao AFEE
ZAzE 4ozt FoAH Utk o7& herbs,
spice seed(X), el Fo} EFHHPszczola, 2001).
o2 2ol X(spice)ehe Lo g F7] gElo
2R olake Folth 249 B3 32 U] ¢
o] A28t Ao A= Spiced}t Herb: EYshu},
AR FA et FLE 4 Aok YHHSE Hord

£ ABd 9 wE 2309 § s RTee ¥

oln], Spice= 4, 71, A4, I & 5 vuF
S B2 02, Spice”} Herboll w]sj o] Zajrt
A5l w3 G, 422 73
compounds& 7EAl3 glo] A && FRAF|AY 43}
48e Fe Aog %A 301, Heby medical
plantZH, fPoMe A AR A4H
itk Herbi= A B8-S 57715 sl thdA 4
Eoln, spicee §=ofl 97 E7d o8 A& 7w
3t cookingel] A}&E+= Zlo]vKHirasa, 1998).
Fge vz, 324, A7, 84 § 98 3
BE ATt 2o g A ]71‘4 9‘*‘94 &

Spicer= W1

°1 %kr‘: Hl, T%C’M“ 5000‘4 FE, IREANE
7194 2800137, H}H‘qu}oﬂx% 200033 28]
BE ARl e 7150 itk 53], o3 EdA
€ volgtg wE u xvtolxdl HEE U AR
stgth. Y FHyL Awe] X aAst drhe
715¢ BoFooA FolE  dtHx 5, 2001).
ade N2 fegA 7 gd g8 1%
& opet T o) g3te MY B84 o &
HAom, adg ZeleMe olZvlegvele 3
290 AU ot hERYH Fee o
| ozt &8, zug, RER § o7 %EE
AHEE g H2ode S48 B dYRTE 3
3} B8 o $MHor Mz =Hol AR
Aol F7HE R S ¥ ol ddlel oA B
29 g A i Gl HAAUAM 7154
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2 Z ol designer foodol|9] o] &7t EolXa Slt}
(Geise, 1994).

I. gMRre EF

gilgel FHe W
st=d O vl e W= T R |
2, nFdol, @ 3 & AT AR 47, A,
A%, Wal(nutmeg), o} A(anise), Wd(fennel), v},
A&Hcloves), &2-vlo] A(allspice), ™|o] ~(mace), 7}e}
glloj(caraway), =72 (fenugreck), Afo]xl(sage), &
Uleuin), dej(celery), @ F717F Za Falg: 9A
(laurel), Ajo] R & (savory), 2]t (coriander), E}Y
(thyme), 7}t}2(cardamon), ®B}(basil), 237} x=(ore-
gano), EZu}|(rosemary), BFd#Hvanilla), E}zh2
(tarragon), @ MAE o|&3l= TR FHx=g7}
(paprika), %l 2l(tumeric), A} (saffron) S-o] U}t

1. 0|8 EXo| 2 &F

7} A& A7 dB - e, FhRd, gl
t(lavender)

U BHE X 83 FHE
(majoram), ¥ (hop), °}4] 2(anise)

o AFE $Elrd)e B we) vlEste

ot AR zEo] Al g3t HE  upd, WE27E,
7t=, wlg]gKthyme), oh2

ol A2 o] fEE B : FtRHY, #H&H(lemon-
balm), Ajo]#|(sage), AT, wrats, W, 2=vf
2} (rosemary)

vl 58& 3y gled, Mejx]|, Fu|, v, 2
zofz], 2piid, AAE, &=, wixd, #Hg,
A Z2](comprey)e] i ¥

Al A28 8H : 2]¥)X|(lovage), TS coriander),
2 (chervil), Allo]=], 3] Z(hyssop), We}eF, e}
(tarragon), )& 12} 2~(lemongrass)

ol. /8] 98 : F}e}slol(caraway),

2y SAE 8 nEg

a2t £98)d A}edle B ALE.E)(savory)

7t AH AEL oj&ste 3B . vlilf, Hd .,

Acgorgue, shag

Hobrlol RAERE

e

El. Ay=g B : ot 7Hangelica), a14(cori-
ander), €(dill), #¥[A], vl A Z, npzY, 220
2], sage, savory, Welg, A, €] A 2(watercress),
A& ~(cress), & el(parsley), B3, ZAl(rocket), E}

Z, %Y (sorrel)

olr

I gtz Jls4

0ok

P87} Ao o188 de AYH(direct) o2
theFHcomplex) A3 , 7]5& vEhdTh
A, 7], el & s Aol AHA
'EHE Jepe 715 E EndMe 14 750
3} 31, antifungal, antibacterial, antioxidant?} 1 &
4= vehlo] A F3, A, A4 59 &

£ F& A2 A4 Aol agen), oA
o=, AANAA o3 7kA YEAYE veidle 7
55 33 7)5olal &t Wo] 3 &(allspice), cinna-
mon, basil, dill, nutmeg (&), fennel, parsicy, anise,

rok

SR I < A A 5/

marjoram, cumin, mint, cardamom(A)7}¥}), mace, tarra-
gon2 flavoringol] ©]&=|3, garlic, clove(# k), rose-
mary, onion, bay leaves, thyme(A}3FZ), sage(Al&H]
o}), coriander, caraway, oreganot HAIE Qlois
AEET E=E, 2 RE Ule Ao pepper, red
pepper, mustard, horseradish, Japanese pepper, ginger
7k, 28]l colorant (Z4A)Z = turmeric, paprika,
saffrono] o]-£¥€t}

1) 1% J|s
B 1. gxlg9 7e
1 2 715 A Fel 4, 7], g 1o
Aol A, G4rEA, A, A 2 A
9 9%
Ao Ao, 17357 Foll 714shs A
g8 71s
PAM, i, A8 A, A4S,
=3 oA F

2 4 7%

324 7%
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H# 2. Primary function of herbs and spices
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7 % 22719 9 g FNEEF
32 A4 DU S50 S S 3N ge @A ok, 9, 2avjola, 47, 9449, roscmary,

BAAA o] Masking

thyme, oregano, caraway, bay, coriander, clove

Plve  F7: g4l g vl

thel, A8k sage, anise, basil, mint, funnel. netmeg,
celery, A3, &2o]x

et vl B2 A gl A%

A 33 A% AR, 25390l Az, 49, vhs, &

B39 Az obBuig Aol o 48 &7

13, B=2]7l, Fol2l(Turmeric), saffron

H 3. 284 gl (De Le Mar and Francis, 1969)

5 o] 829 Lot R 4
7+ Turmeric Aatetele] AzE Curcuma : curcumine =g
Paprika e AxE Carotenoid 7 : capsanthin, capsorubin, capsanthol, antherazanthin Z3A
el
Atz o] HUZE Crocetin(carotenoid), crocin(carotenoid) =T
gAEZF JAYE 718 75 AAe #A7sE oA m 25 EZL A7t allspice, car-
At Hel AVGERd Aegoza 7], M, damon, clove, "g 7, ¥, sage, thyme §o] 333 ¥
%E A AT FA ¥ AU B dAsle 4AlRon
710l Atk

(1) Alztoll chgt 715
FUE AUE AFAH AL B ume-
rie), ARER(allran), T4 HTgk Hede A
dn% 2% Sol EAel, g9 A4¢ olFY
A AFoEM 48 gAdFE L3t ek e
webde Higel o@ Aoz yre agaw

(curcumin)o]t}.

org Fal el dgsio] ARHAEAE
718e] FoRRAY, H&& —f:?—%l"lﬂf‘:— A7 AE
¥ ool ARAIE Uepdnt. e8f ARE U8
9] essential oil & AMS-3R= aromatheraphy: A E

lFANAY ATt J1EE FA Skx, VS

- WA 215 718)

A8 Fol e AEL 27U Ml gy
AET 3t o s Agsld WArE A HEoR
HATET) AR Fo] oAU Hur]e] B
< e 20t Aok FAA] Aoz FHe
Ho] A ATt @ o2 M3} :mr1e) WME A
Adte A 8s FollE rosemary, thyme, oregano, 7}
T, caraway, 47, <43}, vk Fol ok dE &
Fn7E AgsteE V)AL 824 uied A%
I B7HET Ae2 Hol fu nalarlix o
o] Aztol AHEEol gt Fmrie] WA AAC ol
) sage, thyme, cloveZ} &7} UTHFiE, 1962).

rfo r

- 87| 20 Jis

waky AES el FNE 25 allspice, anise,
basil, Az{2], A= (cinnamon), F &, HAFAU, thyme,
mint, funnel. -S53N nutmeg), sage, celeryZ} Ut %
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B 4. Spices suitable for deodorizing animal and plant foods (Hirasa, 1998)
Animal food Plant food

Spice Meat Sea food Milk Egg Gnain Vegetable Fruit Bean & seed Beverage
Garlic ® fe) o) 0 o] o] 0
Onion o o (o} o] o o} o)
Bay leaves 0 o) o) o) o o) o] ®
Clove o o o o o] o} o] o]
Nutmeg o (o} o o o] o] o] o]
Leek o} o ® o] o o)
Thyme o o o) ® o o] O]
Rosemary ® o o} o] o o o]
Caraway ® o] ® ] o o}
Sage ® o o} o] o o] o]
Oregano o o o o] o] o] o o
Savory o] o] ®
Corinder 0] 9]
Suitability: ®> O

8 {5 (mace). anise, basil, celery, thyme, mint,
funnel. sage o] et 2 7F2®l A% AHgde &
ARE % 39 2.

3) ofziol that 715
AR R
o ohgeieh ) e de
A e Fesi shess 2 2
oo dre YARUE BIANEE R 3P

pr S =2
= %i‘%ﬁ,

HoO
}é v

= 313E, akaloid, ketoneF amideF
(capsaicin, piperine), phenol®, &7 I4&F So] sich
feuts e PNEZE FF, 0F, Az AT §
o] lom ol 2eig Jw-e ® 63 Zrh

F3e) B eHHEE piperine L 1
chavicine © 2 chavicine-2 piperine 2.t} vf-2gko] 73}
ok 330 vy oj &t A€ F piperineo] 1819
W Oesteddl] oJ3) Loz E2]=201(Oested, 1820),
1% piperine Xt} vf-&uto] 7F3F chavicine(cis-cis#])
o] ¥ )5 tHBuchheim, 1876; Otte, 1922).

RFE 2 o 3 Tt delAM s v
dlA J&3lm e ARl 1876d HEoZ o)
oot AjE-o] MHEIQ 3 (Thresh, 1876), o]& FZ7}

a isomer?]

AR AT A7 o5t 8] gingerol& Thresh
(18797} HEeoz Fesidch A4 ol ¥R
& I3 3139 ufgutel niste thi HA T A
9] 4l HA] Fgo] & oJHE gtk

4

oZ
r>

2) 224 Jls
a4, s, BRAEA Y 7

M

&t M(Antimicrobial properties)

(M) U=
F g7t HYy 29 BAAL nlAEo] Al
oAE 9 %e d77F JFHUT Clove

ool #Z
oil#} cinnamon oil 2 ] E A4S A3IA7=H &
#7F 9la (Martindale, 1910), oregano oil=®} peppermint
oil& ¥lw#A ;23 antimicrobial &7} gvkm &
212 2t} Bacteria & Bacillus subtilis7} 7}% sensi-
tived} 31, Escherichia coli= B]xA resistance (A4
o)) utm WAR]C). Salmonella nphiSt Shigella
dysentriaeZ X3 8719] microorganismel th&F anti-
microbial A-FolA garlic2 o]
i3t Zes §9E Mo)3, onionid} clover= B sub-

h ey
2=

microorganismol}
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(3 %, 2001; Belitz and Grosch, 1986)

3¢
£2 olgxy s
o4
Cinnamic aldehyde{50~8%s), 2353, WA
A U24d  euquenol(10%), safrole(10~15%), Cinnamic aldehyde H 55,
linalool(10~15%), campher liquor, A+
9] A12-9) 1,8-Cineole(50 ~80%) .
wird . . #2794, olx
Qe AZ2F  ¢-pincne, e-phellandrene, Cineole(CioHi50) pickles
L-linalool, S-pinene
LI o n|& 3}l Eugenol(70%), 1,8-cineole, methyleugenol, oo
AEE S Bugenol70%), |cineole, methyleug Eugenol(Cali ) 23, 33, 42
(Allspice) U2F  g-phellandrene B-caryophyllenc
234, FA A8,
] &L Z2Roalo 1(80~90¢ i % N
clove, Az =
T ag EREER]
SE2 23 a, B-Pinene, d-camphene, isocugenol a-Pinene, 2827, g,
(mace) ¢ dipentene 8%, a-phellandrene, L-linalool B-pinene TR %A, A,
R e e s Heir1%, 48342,
(Nutmeg) S sabinene( ‘o),' ‘lmonene( o), S EC IS
safrole, myristicin
g %e) tuione. Li<incol camh camphene, saiven, 2823, 93,
%8¢ Az rione, .8-cineof. camphur thujone, cineol L
Thyme 49 Thymol, carvacrol(CieH0,) Thymol W ligueur, A,
Y AZF  linalool, p-cymene, carvacrol Carvacrol e |
I-Menthol(C,pHx0),
kst a menthone(CigHiz0) [-menthol a9, 4%, 5%
mentholester
oi o @, 3] Dipentene, sanshoql, citrongllal, xanthoxyne, geraniol, citronedlal B ok, TE Ad
pherandrene, geraniol
E1%8 9 3
2 o, A4 Perillaldehyde, perillaltine(Oxime) perilialdehyde ;E;“ZH, &4,
oT
Cinnamic aldehyde{50~80%), euquenol(10%), _— 23127, A A
5 =R 2P dehyd )
A R et 10~15%), fnalool(10 ~ 15%), campher Cinnamic dldehyde 3, €2, liquor, 2
1,8-Cineole(50~80%), q-pinene, ! 274, ol
PR 9o Az Cineole(CicHis0) .
e ® = a-phellandrene, L-linalool, A-pinene o(Cotl pickles
W) g2 [ E-/E) Eugenol(70%), 1,8-cinecle, methyleugenol, o
, Fugenol(C,H &8, 29, &
(Allspice) Az a-phellandrene, A-caryophyllene genol(Cit10r) 24




436 2 v g Holrlo}l R4 FEREE
B’ 5 A%
48
£ o839 s
3+ EolR¥
A% 3929 Eugenol(80~%0%), caryophyllene(9%), Eugencle A8, FAo0%, 283,
(clove) Az eugenol acetate 8 RA, FRoi3A
{57 23 a, B-Pinene, d-camphene, isoeugenol a-Pinene, 2822, 8§49,
{mace) ¢ dipentene 8%, a-phellandrene, L-linalool B-pinene TR, 34,
573 23 a-Pinene(27%), B-pinene(21%),  sabinene(15%), Myisin FHe7bE, 485,
(Nutmeg) ° limonerie(9%4), safrole, myristicin A3E2, AAYE
, _ camphene, salver, 2827, §93%,
olg AL
Sage o] A%2F  thujone, 1.8-cineol, camphur thjone, cineo yung
Thyme oo} AzE Thymol, carvacrol(CigHii0,) Thyntol j%’t‘?‘,-liq]UCUr, Erin
linalool,, p-cymene, carvacrol Carvacrol A3ER
W3 o 1-Menthol(C1oHx%0), menthone(CioHis0) L-menthol A 4% =%
mentholester
ol & i T
o3 q r_iuﬂ, Dipentene, sansho<?l, citronellal, xanthoxyne, geranicl, citonelal B4, o)k, 72 Ad
3 pherandrene, geraniol
A2 9, A4 Perillaidehyde, perillaltine{Oxime) periflaldehyde W A9, §9, wEAg|
Ba - Anehtole, limonene, a-pinene T, JAAA,
A Anchyole h
(Fene) P FetondCult0) ey 2880, A%
2% 0 AZE  dlindod | : dinalool 2827, 49, 73,
3 gy 'L l o .
(Coranden) el 92F  élindod, naylacet, ci bp 197~ 199C NESE, liquer,
. ® ga
C.axz.:wiy . 349) AzE carvone(55%), limonene{(44%), Carvone: i?’>%ﬂ liqueur
(#3E 4%) carveol bp 230C 2822, 43
Carvone(35%),
. dihydrocarvone(12%) ow Halms
e Az 4 g Zatg
Dill e AxE lmonene(10%, carved %%, 3984
-terpinene
. Rheumatis. o]k
23,27, 9, lmoncne slinene Limonene(Cuhe) cumdis, ]
Celery olo _—,1].0\ it ¢ alcohol seli (9'] %, "H%)
S nE sesquitetpent a-selinene 289 22
rei 1,8-Cineole(20~40%),
(Jé;damon) B4 BZE  geming! acetate(28~34%) ¢ ¢-Terpineol 2827, 7E ¥4
liminene(2 ~ 14%) sabinene(3 ~5%)
cineole, bomeol, camphor, camosol, rosemanol, A% A4, 23134,
Rosemary limonene, pinene, rosemarinic isorosmanol, epirosmanoi,

acid, ursolic acid

camosolic acid
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E 6 & %t Pls (Hirasa 5, 1998; Belitz and Grosch, 1986)
e
z= HER-R) TF* Sensation
i 5 %
capsaicin, dihydrocapsaicin Capsaicing**
N ~ nordihydrocapsaicin, nordihydrocapsaicin i
I &3} . .. . (CisHINOs)
homodihydrocapsaicin, homocapsaicin e e
Norcapsaicin, Diydrocapsaicine Acid amide
group Hot
23 ul&3te]  a-Pinene, B-pinene(Nopinene) R-CO-N-R
R ZAZE  limonene, o-phellandrene Piperine**
N %32 g-phellandrene, caryophyllene Chavicin** R
a7 Zi P ) )
2w dipentene, sabinene
5 -Sanshool**,
Bz o) g-Sanshool, 8-sanshool ;Sanshool"
-Sanshoo
(-) zingiberene, A-bisabolene
(-)-sesquiphellandrene,
47 a7 Noralbihyde,(+)-arcurcumene, citronelly Shogaol*
¢ - Citral, Methyl H ingerol*
acetate, Citral, Methyl Heptenone, Zingerol Carbonyl group
Gingilberol R-CO-R
LinalooKCioHis0), Borneo)(CieH;50)
Tade Polygodial(Tadenal) Polygodial{Tadenal)*
N . . Diallydisulfide*
diallydisulfide, diallyltrisufide
nl= oA 4 = - =
ke “° propylallyldisufide CHCHCH:S-SCHCH=CH Thioether group
2 R-S-R
R-S-S-R
%} 7 dipropyl disulfide, methylprolyl disufide, diallysufide Dipropy! disulfide*
31F1o] . _—
(Wasabi) L) Allyl isothiocyanate Allyl isothiocyanate*
Iso v
Aliyl thiocyanate group Sharp
Lo N N
A% 23 Allyl isothiocyanate* 1sol-tlhx;)rcyanate ’ RNCS
= o p-Hydroxy
p-hydroxybenzyl isothiocyanate**
benzyl
isothiocyanate**

*: nonvolatile. **: volatile
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tilisE A4 BE Rl L AT (Dole and
Knapp, 1948). Oregano$} thyme= Vibrio parahemoly-
ticusoll (Beuchat, 1976), macew= Clostridium botulinum
o] 4% oA @ &7} AvHHuhtanen, 1980).
287N spice hexane extractsol]l WhajA] E. coli, Samonella
species.,  Staphylococcus  aureus, Bacillus  cereusS}
Camphylobacter| gt inhibition H--ol|A] allspice,
cinnamon, clove, marjoram, oregano, rosemary$} sage’}
8}7t A (anitimocrobial activity) & HFth 53| rose-
mary$} sage= S. aureus$} B. cereusol] th3ll, oregano
9} cinnamon E. coli, Salmonella, 1|31 Campylo-
bacterel] thd] v]nF 7 JaAHE 2 Y THKohehi,
1995).

Antifingal activityof] gt Ao w2, thyme
essential oil¥} ¥& HX9 cinnamong molde] A%
3} aflatoxin®] A4S AHAF = Aoz e <l
t} (Farag et al., 1989; Bullerman, 1974). v} %
& Aspergillus flavusoll 218} aflatoxin A AbFS
A719(F 5, 1961), o]s= allicinel] 7]A & Aeojtt.

(v) EAIRS| ME(Chemical components of spi-
ces)

Clove®} allspice®] 489 Eugenol2 200 ppme)
FLo| M Ancinetobacter sp.9t yeast &, 800ppme] &
oA Bacillus megaterium®} PseudomonasZ, 1)1l
250ppme] FZolM A flavusSt A. versicolore] A7
& 9A3] AP} (Hitokoto et al, 1980). Anetol-&
anise seed2} thymol®] FQ volatile 2224 Asper-
gillus species®} aflatoxine] AAHS oAjdle AHE

Ho|A|7,  eugenolRthE W& activity®E AT

Hobrlof BAEEREE

Katayama et al. (1960)2] Qo] 23lH, 43F9]
phenol¥} terpene BFE  Fo|A, thymol (thymeit}
rosemary®] F4J4), borneol (sage$} rosemary), isobor-
neol (thyme), vanillin, salicylic aldehyde, carvacrol,
eunogelo] 69| bacteriao] &l antibacterial activity =
vebycl. ®=3), perilladehyde®} cinnaldehyde ™= anti-
fungi activity & Rt}

%, hydroxyl group (-OH) &2 aldehyde (-CHO) &
7WX1&  chemical compound:= 7}2§+  antimicrobial
activitys Wt ZA2o® HQUL Hydroxyl group
enzyme®| active site®} hydrogen bondS ¥ Alslo]
microbes®] deactivation® Z#3}™, aldehyde groupoj)
ol 4% Al F4-2, micobial 7 Fdle=
sulfhydryl group?] reaction® HAZ} &= Aoz &
2 St} (Farag et al., 1989).

(=) X3M el gFAlZ(Pungent spices)

Pungent spice®] twj¥¥-9] antimicrobial
essential oil®] 34 AEo g dziA 9jrt Mustard
9} wasabi2] allyl isothiocyanate®} ©]9] vapor (£71)
& bacteria, mold, yeast?] RS dA|dtw, 53
antimicrobial effecty= cytoplasm &.-&
membraneo) Sl SH ¢} isothiocyanate (-N=C=S) 2]
2o ojgt Row Aztert (Isshiki, et al, 1992).
Garlic?] allicin & Gram (+)9} Gram (-) bacteria®] A
A< AA gt a8, 7MW antifungal activity7}
w43 AetE =, ol alicing MAS F:dhe
enzyme®] deactivationo] 2|3 Aoz deid Yot
(Noda et al., 1985). Red pepper®] capsaicin ani-
microbial property”} $131, gingere] essential oil2

H o
e

cytoplasmic

B 7. Minimum Inhibitory concentration(%) of hexane extracts of spices for several pathogenic bacteria

E. coli Salmonella sp. Staphylococcus aureus Bacillus cereus Campylobacter
Allspice 10 >10 10 10 10
Cinnamon 5 10 25 25 1.3
Clove 10 10 5 5 25
Majoram >10 >10 10 10 >10
Oregano 25 S 13 2.5 13
Rosemary >10 >10 031 0.16 >10
Sage >10 0.83 0.3t >10
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#Heztet FE|F AT dAlske 7leg 7=, 53
HAA bacteriad] 7H3 AAE

O

gingerone3} gingerol&
Bl

(2) 45ET }(Synergistic effect)

gae 4, 2L EAE] 55 Westd A
A7 37} 9 tiShelef, 1984; Kurita and Loike, 1982;
Koedam, 1977). d|& &9, 7% NaClo|A] 2 7}A] &
A8 A1831Y antifingal activityZ} AHSED, R4
2E F7IMSRE pHE 4ol3t2 T FdHol T
deck £, A 2o 2 7] FAaE EFAE
43le 3de WHE AN ES WEY FoE
o}

(2) gAt3tAl(Antioxidant properties)

FrEe AEd she R B oplzt It
3}, gaztgd o8 AT REHS YA Y
3 X022 AlgEn Qi g Asux] &3
S’_Eﬂ BE ol &Hol Y T AFHNEER

g

p

rir

E 8. Antioxidant activity of spices in oil and fats

kAl 2 (Spice and Herbs)e] 7]%4 439

A9 AL dojA 2L 7154
3 ek g A A EH‘:’_ H31E Maveety
(1938)7} 1938'3¢) clove oilo] A]-&8-2] antioxidantE
A AN 558 F53 o|FE spiced] I E
937l 98 g A7 JPHJAG a1 F
DuBois(1943)= 529 #m7]9 dxz7|7F 4 o
Ag she 4%, F4, Swort F240 A A%
o

gNRe gatel Ave dFY FHRIE AR
wa} x}o]7t ZtHChipault and Mizuno, 1956). Chipa-
ult 5(1957)0] BT 70F FolA 32Fc] FitelAd
ol Sl A Exg o FBL APt ojFoA
th &35 ALEEHE MR FolA rosemary9} sager}
fat?} oile] oxidationg A FA|7)=d 7P ETAH0]
2, 21 9= oregano, thyme Fo] 2}=o gt it
3} g3y} Adtn @2 HriHirahara and Takai, 1974).
Oil in water emulsiono|*] ko] &3/} 7 22
tumeric, allspice, mace, rosemary, nutmeg, A
AlH, oregano, savory, sage’} E 77} 1 rHChipault et

o
24 F5& ¢

;0

(ot

7}, cassia,

(Hirahara et al. 1974)

Oils Antioxidants(3mg%) Soybean AOM hrs Linseed AOM hrs Olive AOM hrs Seasame AOM hrs
Fennel 29 22 8.0 5.1
Ginger 1.9 26 7.8 38
Capsicum 20 26 73 54
Clove 5.1 6.0 238 85
Garlic 23 22 6.6 7.0
Tumeric 2.0 21 8.5 33
BHA(20mg%) 1.1 1.1 25 1.1
Control 95 37 16.0 8.7
H 9. Antioxidant index of ground spices in various foods (Hirasa, 1998)
Minced Pork Salad dressing
Lard Pie crust O/W emulsion -5C -15C Mayonnaise 37C 63C
0.2% 0.2% 0.1% 0.25% 0.25% 0.2% 1.0% 1.0%
Allspice 1.8 1.1 16.7 53 10.0 14 1.1 12
Clove 18 i3 85.8 53 10.0 20 2.0 1.2
Ooregano 38 2.7 79 7.2 37 85 26 24
Rosemary 17.6 41 10.2 53 10.0 22 - -
Sage 14.2 2.7 7.8 5.3 10.0 24 22 22
Thyme 30 1.9 6.8 6.0 32 1.8 - -
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al, 1952). A7tx} ops 3282 linoleic acid model
Al Gitstgo] Hojurd &, 1988). ¥ %
A7e ngole AHe 4t t2EEIRE Al
stedl AnAolion, tocopherolojtd BHAS] H]&)
FabslEvle] YALEE WEE Ayt doa d
et (o] 5, 1990). 4tz EAjol A FAUEE 4
BEFE BY JUNEF, 44, FAHA(alspice,
Mace), BF4lA](Rosemay, Oregano) A2 2 30F0]
A e & Ao|7t Utk Y, 8
el e AGAS Hrkg xe Pyl =t ¥
Zo] 3t}

garstgiso] & A RAA Putsl BHE 2o
st AUt gol Aol 8 JAUASo] Eu
5=, rosemary, sage, pepperminteflA] rosemarinic
acid, caffeic acid 5 polyphenol &g &o] Eel=H At

B 10. Effect of heat treated allium on lipid oxidation (Yin et

al., 1998)
Altium TBA value, 25C
Control 0.184
Garlic bulb 0.092
Garlic green 0.142
Chinese leek 0.044
Chinese chive 0.221
Scallion 0.076
Onion bulb 0.135
Shallot bulb 0.053

# 11. Phenolic antioxidants in spices (Fisher, 1992)

Holrlol RAEFRRE

TumericolA] x=@8E& HE curcumind 313204
capsaicino] FAHSAZ FEH U FE L P
AEoz g E¥3n YE AAE (eugenol), ol
FAE, HE({hymo) 59 A IFELS 3z
TerpeneZ| 9] linalool, Cineal, Camphor& ¢F3}t}. 218
U} eugenol, isoeugenol, thymol $& WA7} U 72&
3o} Utk

Zeal gy Pilstede o FEaAst &
s, Eglso] AR PGELZA FHo| B3}
I 9 d, gallic acid9} caffeic acid, quercetin, cate-
chinz} 2 WASo) 27 o)) FA7)7F A2 o)
28] AYstn de FRAME 24T 848 vE
dois Zle] d8A itk

Rosemary®] 9. antioxidntZ ¥-2}¥ caronsic
acid, carnosol, rosmanol& phenolic diterpene ©]H,
car-nosic acide= Eol &l camosolE H$Hs]11 o] A
£ t}A| rosmanol¥} 12] T-oxy derivativesZ degrade
Bt} (Richheimer et al, 1996). E3] rosmanol £
synthetic antioxidant®! BHTS} BHAR.T} 4] 9] activity
Z Holg Aoz BuHrt (Nakatani and Inatani,
1984). Rosemary®] A& tocopherol® Zo] Al4E]
9% 1 synergy H7HE VERATHE Aol Oregano
oA} Ha2l® phenolic glucoside(4-phenyl--D-glucopy-
ranoside), caffeic acid, protocatechuic acid, rosmarinic
acid®} 2-caffeoxy-3-phenylpropionic acid7} antioxidant
acitvity® 7} 3, ©] & tocopherol BT} t-S &334

Spices Phenolic Compounds
Rosemary Sage camosol, rosemanol, isorosemanol, epirosemanol, rosmaridiphenol, rosmariquinone, epiromanol
Oregano Carvacrol, thymol, p-cymene, carvacrol methylester, protocatechueic acid
Thyme thymol, carvacrol(CyHi240), linalool, p-cymene, carvacrol
Clove, Nutmeg eugenol
Pepper a-Pinene(22%), B-pinene(Nopinene), .limonene, carene, a-phellandrene, S3-phellandrene
B-caryophyllene(17%), dipentene, sabinene(21%)
Chili pepper capsaicin, capsaicnol, R-(-}-capsaicinol
Ginger gingerol, shogaol, diarylheptanoids
Tumeric curcumin, diarylheptanoids
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olt} (Kikuzaki and Nakatani, 1989). Mace H=3} lard®)
autoxidation A3AIn, &3tA A EL nutmegdt #
At 2 AFde & ez ¥BA dew, 21 F
myristphenone= BHAR.TH 2~4u} 9] activityS H 2o}
(Cort, 1974).

Sesame o0il-2 vegetable oil oA oxidationol] 7}7%+
ety ele] 7323l antioxidant property® 7HAlw AL
2 ¢4 gt AR AAFAA tocopherolo]
sesame seed (Sesamum indium)ol] ¥|TAH P& go 2
ZA8r}. Sesamol, sesamol dimmer, syringic acid,
ferulic acid, lignin compounds (sesaminol®} sesamo-
linol)o] antioxidant activityZ Ho]&H| £3] sesaminol
£ tocopherol & 2 acivity® 7R £
sesaminol- & 2 ol $loIMZ 4 ] Weo] Eash=r
o] antioxidant E 37} ¢l sesamlin© 22 oil 3
AgelX Fhse Aor 49E + ATt (Fukuda
et al., 1986). Clove?] eugenol, thyme®] thymol, cnion
o] allysulfide, garlic®] allydisulfide, ginger®] shogaol=}
gingeron, red pepper®] capsaicin® dihydrocapsaicin I
gl antioxidant activityE Hol& Aoz L3 Ut

Aede & & JdstEAe] 5o o o
£ FEAFzE ViY BESY) 2AES 7
= A E(gingerol) 7 7S] @Al ¢ o
2708 AgE 1gE e delddeeol=
(diallylheptanoid)F2] 2&£8/Z IA FEHH(Kigu-
kaki, 1996). ©|& BFEL ZAlEe] @A AlE Zo
7t AW A4E s E4o] FUbE AR BAbEe
A gAe mepM = FagEol i vehdch 1
gol whgel Solsle olgAdstol=Rallyl sulfide)
So] izl &AL A3 QrKYang et al, 1993;
Prasad, et al., 1995; 1996; 4383 %, 1986). H = <1
T = AA FAd BAZ FUSE HAY
At 2 dgsted A7t vlg Fudtd, o U
€ ASFUES 4934, didsigdel w$- wHojd
HEZstoled FA2fTe 4 FolthkigkE
= 1989).

(3) 4y

HEo| olgThe e Radr] ga PlaE ©

kAl 2 (Spice and Herbs)e] 7]%54] 441

HHEE ol &Ho] g AG Hhojo}h AFHLE
AAfelAde] Yoz AAML2E g AEHE
o o] gdte A=/ F7ME T itk FAEF Ha
£ B33P carotinoid, chlorophyll, flavon o} 31t}
E3] carotinoids @A, 3N, o 2 ool
d), 2 13, paprika, A2} Sl 2} Chlorophyll-&-
herbAle] AT 2N parseley, celery, thyme Fo| tj
#Ao|t}. Chlorophyll> HAo] 2 =oj vf-¢ B
8jt}. 53] ©] chlorophyll & =48 A Eof = o]
I AFE dof HAE BE 4 glo] I3 AFH
ZZA AMREo] &=V At AN E FFHoz
ol gMREE 1F, 2F(Turmeric), saffron,
paprika7} qlom, z} Uehutth £49 TR 73
ot} thEch 52 Jleldd gHoin] A, ofel
23 @ol sz AW Fdo] o AF el
Uiy Holg 77t Sle o] ez 4Fd
AN FEEHA 2ol et Paprikas 3V,
oA Aatsn] gnje Wzo] £m A7t A
ojA] ®o] 22t} Paprika¥ carotinoidZA|e] =) 84384
2 F34% /Aa Jded, F28 AR $F
2= capsanthin 38.1%, B-carotene 18.6%, capsorubin
9.5%, violaxathin 9.9% ©]CHBaranyai S, 1982). Papri-
kay B A utide] Hol 4tgEr] A9 HEAZR
Haolv AF F Mid] JdFE Fr) Paprika TF
& ANt Fdol BBl Ao 10~15%7} §
sttt 4] gHanxier byde skt v
BE ARE-3rHBaranyai 5, 1982). $-2jutztelA] 4

B 12, 842 885+ P15 (Hirasa et al, 1998)

A B AR
ES RN B-carotene 1%, A}, s}l saffron
P2 cryptoxanthin X 2] 7}
3 zewxanthin - Bh2 2|7}
AL capsanhtin -~ }Z 27}, sl
224 capsorubin  TELe}7}, uF
s34 neoxanthin -~ TA) g}
LA violoxanhtin  3}42}, 23] )
A4 cryptocapsin - %4 2]
w4 o A crocin saffron
g flavonoid A7

B4 QAAM curcumin  tumeric
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A2 olgHE FAuRE Fo|y g 4
A7 Y. 9o e AA(red perrila)ol] A
peranin, %3}ollA] quercetin, hibiscusol)A] anthocyanin,

sisonin,

annatool| 4] bixin, norbixin, Japanese indigo plantof|4]
indigo o] Ut

2. QlHMof| &3l= Jis(MelE#MED})
dpgsbAY 2 8e] 7l%e] o

QHEE] FA{ oA A ]g 9 e o3
ALg-Eo] sttt &4 & ©E o s E Agsle

AL 7P 2Hd aromatheraphy,] ?ﬂE}]a} o 8 &
ﬂtfﬂ I olfie aomaw &g FAAT= A
HH]E 22387] wjFo|t}. EE, essential oilS AFE
8= aroma theraphy= AIHE o] FAF|AY 253}
o 71EE F/ &3, TFVE olgAIm 289
55 g3t FUE P EL ol =9
receptorE B3 Mol ALEo] AAsGEAE £
AA AgEAE Jehdth FAsE ey naA
LYE o|fEI|E =t I, BH, 8§ Fol vt
o2y 2EH 2 558 oAt

’6]:A NaEs zhctl

1) 3%k 715
a8 ASHA o) EE AelBY Ao 4
$e E 3% gk FEFURE B L 35 oM

obst 35o] FAZ FeUlE 28 4% %
oA 4% 4% 7k 9% Aok WL B Sol

A& 2ol Eoigttn Pk ol2F PUSEL

E 13. Spices®] A YH A8 4%

Hoprlel RAERES

@] A 8gto] ofel &= Htw idh dE
Y 39 22 AL 2uplAe s 99§
of A gtov] ANE, An 24, #3837 9, &5
5ol AHgste ¥ (Cinnamous cassia)®] Z A<
Asls &g, AHAZ AHE3ta Aotk AFe Z,
gdul, 9§ T& AzA AY, AG AFAR 23

Ak

g WES AAANN HEE AJUAE WA
3t AAAeR #E FAAFE neutraceuticals 2
ol g3t FAIZb FUIEWA, FARE A AR
S fla AHEshe Al Wig F
2000). o] & AFE Yele IR F9 4R
2+ phthalids, polyacetylenes, phenolic acids, flavono-
coumarines, triterpenoids,
monoterpenes 50|t} o]ZL fEAZE] TR F
Alg 2+ FAEl, A7, tumerc, mint, vhE. Ga A
A, A, licorice Eolt}. ©|& HE2 TUEAS 9
EAT e A4 g fEdtn FdAHE §4
S AAF) 2L, estrogen blockdts, HgHe W
AEAE YolFe FAEE It} EacMe wfE
ot e 159 Aerisd 23 e &Ads
2ol thElenz sttt

ids, sterols, capsacinoids,

i3

2) 2284 JIs
PARY P2 23tle) ¥o) 33 % 2aplD
o) £% 307150 At

(A %, 1989)

gilg Aelgyd a9

h=1
4 ¥

5 AKEAEA), 7, A%, 95D, 4857, &

Piperine, Lianonene, Calyphyllene, Phellandrene

A 29, ol FEE, WA 28, 7 AQrisAA, 844t A§  Cinnamic aldehyde
F-2&, ok, 7]1A, B, £F gy 1Sy, 77, 4ARy, Pepsin o
T ifide 3}e-2
i gAs, wd, et A2eE Sulfide 31§2
o Pepsin ZH2-A 3, W@ Z g dAu|za AR & AASE Sulfide E3E
F gua, poan gzeE 48, Y9nuAs 71et ARAE
5 Diastase /3 8, -8t 4], @ REHLGY o), RTFHHFAA), Capsaicin, Ascorbic acid

LA B, A%
W% DADisused ), 718, BEF 3% 224

qEET

Zingerene, Zingerol, Diastase
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(1) Bt Bu| 7js U M2 Esidge &N
gole] 4ge 248 e 2887 4 6}1%1 A

b HEsEnh $AR FAA @A 6HA
&7 g7 gy 3 Zgo] 9l
A ol gt Aol Ao Engs ‘6‘7}‘}‘] 719,
2l AE 23 &2 amylased] oy Ho H
o F&=

<]

&
:&1
12

oo

o)

m& er J“
It I{‘
>\l
rlo

o

}
= 1] )= neuraminic acid®} hexosamines<]
BulE ZvM7I B3 Ao Eulrt Frhder ¢
atod S-S AT ojFo] T W HA =g
51, o2 93dA 4 AAZ, W Eolrt 7
7 ol dold X frdelu 3 Hue nhEE
A% £4 B ox Az AN F ok £F
amylase &3 ¥ Elo] Eu|=}7] W&o 2 ¥
3 AA A3 Ao, @485 At T H
I SAc} Amylase activitygl 7 Ee 8 ¥
Fol wat tad, 39 Aol Eer (Blum-
berger and Glatzel 1965), Curry powder, T3, AR
amylase activityls Z7}A171R19}, neuraminic acid9}
hexoseamine®] FE& W} gl 2oz Husly
THGlatzel 1968).

(2) $i 2o) XFo ojx|= &2}

Heupke(1932)= 273 AFdE didez o 7}
A FARE AANZ T HAEN LHE RS
o B A3 aniseed oil2 ¢ BulE AZ3IHYAT,
Caraway seed oil, nutmeg, mustard oil 1] 3L pepper=
Jeiru| el Z7ht FAE vehlA 3o o
A Heupke (1932)& 49 &= & 3IEE
AASAR 22} cinnamon, bay leaf, vanila®}
nutmeg2 9j#| % EAlolAlE
clove, garlic, mustard, pimento :LEL\_ onion& FéH:E
2 3kelc) @9, Frank(1942)= AlES did o2 tube
feedingS ¥ wj, coriander, garlic, marjoram, dillsage,

385131, curry powder,

savory, rosemary, celery, thymed} caraway® H71aMH
gy, A A Bajel @A FTo] 1A A]
gottn Badch o] Az 1 o] Felk Kim
(1943)7} Harth(1943)o)] 2)8jA] A&l =] QT). Sanchez
-Palomera(1951)%= cinnamon, cloves, paprikes} F&=
Aol giab wulol 8 9% TIAA Rea 2

B(Spice and Herbs)®] 7154 443

23k th. 28y} mustard, paprika, pepper, 121
cinnamone 7}9] ¢l BFE FEATL &
Aot 2% W A7 Wl wstel oleid B4l
azd g3 APdo) e Ao BIFD Yok

(3) LaAIFH 25t

Azhe dRE B, Ayl T 2@l 2= 7
47¢ Agsted AHEE] ftvh B8, 237149
239, A, A8, QFEFFA HEE §
o] grglef] o]-g=o] gt HsHpeppermint)= D@,“l}
of 7hiE sl AL flen, PHAE AHA
dERE FANA Awe 2EFE FEH
Chamomile 93733l ghdt U73x4& FEY

A K= S, 2000).

PJr g7 A AL owxl Al Aeds 59 o
Fe-g Roz 31‘61%11 2 EHLeBlanc,
1986; Henry and Emery, 1986).

#73he

1988; Kawada et al.,

1) SYHAHE Y X[ECHAL

Tempel(1962)2 A1 opgdA &3 ¢844
% 7ha) B4 olet fAl& wlEvlEelA BRHE
A 2491 polysulfidesAl S} F 7Hx] E20], chole-
sterol 2 B2 E7] A tigRIH A F3} F
9o WalE deicia s o] we ¥y F&
Arks 105 A 9 i 2E gol E7ldAM &
o=eh H(198D)e ArkEn Aeis fAF A
gy, 3% g3g F A% 2 F cholesterol
g 7aAE A3yt JEidaa Basigioh
27} AA vXe dTFE AP Adtd &
5(1983)2 A 2ol F FF9 HIIHO, 05, 20,
50%)% 2este] W) 83U FadR S, AF
Z D AREFES 5 05% H7keAA M
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=% FF Aol ZUIEFE dA8) Wi, 2
Y2HEL 5.0% 3 FrMEolAM fedshAl w3k
Bt 5(1986)2 AHE AF F=EI A7 2o
2 UNE ARSSNS o, SU2HE e AR
¢ 02% HrbRdAe Zadte 2438 Jehido
g AwAe] zAu &L Ay H7EEo] 1.0%0]
2Y u izl vlE] f7] FHAHE Tl
Z7tete 4 Jehidch

2) nEy

nhgo] § ¥ Ao v FFg dishd
g AFst o)FojA gtk Chi(1982), Jain(1977,
1976) 1

3 Qureshi(1983)= FEAHES T3l
npsol & s EFvt AW ALdAL HEE §
stodA] Yehdthan Buslg.

Pruthi(1980)= o8 543 FdE XA o] of
Uzl o] g8 okdo] stroke volumed ZHAA|

2
Aok sigch d=gle]l Bol dx, EARE
FdS Are A AdFHtoEM, FRAstE U3
nES BaAolgtn A4AE + den, HLdH
#Ho] 9l Stroke volume® ZAAIZIths Wi
njFo] HolM, Aupksg HHste Aol AARAE

A felsitn Az,

g e, gu

g = 37

Sol oo AT, 449 wAe syl 4% A8
T ATl w3Al Akl @jlo] "t ol 2
g1 g4 Fo 49 E4&H SR e &
Vg FAME mteolv 49t T9 diRe ¥ ¥
4 FHEE e AR wEAY. wieov e
71802 AFstE g3 ¥4dE g1g &, &
qA71E 38, 538 ¥ AR A8 AR F
F3ivkn 984 v kg vMEEHE AdEE
ajoene, methylallyltrisulfidle (MATS)e d4%® $3HS
A3hds scomidin GA] EzjofA] 8 cholesterol X]
Z FEriWatanabe, 19888). Scomiding GPT, GOTZ

REoiFEz A Wise 4N Fol

rlo o

>

HoAlol R4 RSREEE

B 14. Platelet inhibitory effect of thiosulfinate of garlic

(Briggs, 2000)

Compound [Cso{mM)
Methylmethane thiosulfinate 0.55
Allicin 0.32
Propylpropane thiosulfinate 0.27
Ethylethane thiosulfinate 027

dE Ae2 HoAthAjoeneS thrombus A4S A
&) 310 (Ariga, 1988, 1993). MATS = thromboxan A2
FA L dasled dan $3E€ Agct ks
FaE AFEE gdE Sola P AP AR
of %7} ot Saffron = AW S oA 3}
2 B8 Eed, 2 AEL adenosinec @ #0IE| Q)
THOkano et al., 1992)

4 B 7ls

QrolAe] gol @ ARASE Y Z7hek)
W 7 o 209o) gro® Abgelm Sl A Al
Aol of 389 1o P o] A LA
8, 249, AN $9 4439 ¥4 A9
Sol we} F7kshe Aoz ven dvh a€Y
S3ALE wol YA Age §7E gol 43
she ARRETE ¢ WAgol R, B8 FAR S
A goldE =34 Aad BLE oY ke
A sgrolt Al 2 APl deke A
do| oot @iy PEsA B q9He
2E & Az AU PR 5 FHue A= 4
f&, MERE, EolE S A7 B g
aRHolgle AL Yeln Utk 230 ol 4
Fol oI 0ot gl @ $3¢ ¥x glow, v
AME vhe, 2%, R 8 2EF 54
& o183 2 dael ATALe] AT sich

on 4

(1) & ool 7|ch=l= 42

ool AAE & oA AR AN
€ vhe, HiE FE 0T v 483,
e, ¢, A AR, FERLIA, d& A8),
7H, BEntE, 99, A2k HeEeg, £290E)
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Bol & dW 715 M HEEA BFEHI Yok
E3 & ot JEoEA FE 159 Jebd uie 2
HIERRIE, FI2EHF, oldSiYE, o|LEohloER,
HZAF, e dadR 5ol F5H1 Uk
& o] QI A bioantimutagen) 24 A9 Fo A
gjstols, Fuld, 2ulEAE Tol Utk =
nutmeg:= pinene, camphene, eugenols phenol 3}¥HE
& ZoA cancer cell®] propagationo] <} = o}
anticance E7}7} B o] EHAYETE AA vl
AHbed B2 idiErt. o 9ol mace, basil,
sage, oregano, peppermint, perilla 5% anticancer effect
7} 9itHNakajima, 1988).

AN
g g8 F90] ¢ wslen o gk
3, 49 HaAst 4 A

A
2 Fol A, Y FL WYY AT U

>

E 15 QY 4% ¥ 4

%}4l & (Spice and Herbs)9] 7] %4 445

A Ao AAYD Aok A WA B =
75 $3 ¢ oplAlE Hol9iol BdEARA
£ ol olRlsgEse ol slal 445
UESAHFE, P¥ARA 0 AYE AgHole
AF2, B%o)7} AdehE olEeSABIolt tho]z
24, AgAtel Wk dele) @r1%e F9s)
of gt WEvY Fo| YA Utk B BIII%
AN 5o 4E3} ool guld S 7}
9 PA2ERE U Wo|9gdol Yasol @
e dERR R Aol AR,

olsh Zol AF FolA Welgd oI} BYE
o) AR AW ¢ ol A 1BAZAE of
A% wede) 44oh} 98 oxeke Puol
9 5oz o) 45% Yot o] YEW|E
ot} WEAQ FEWol BAZNE MR A9t
C f-7kzEl Be) viE B BFEL, A2Hd
o N2R 5o FEF oblel, PulF, HEE
e, Aogshil, e, $9, 32 F4 #od

B 16. Classification of chemopreventive agents on the basis of
the time at which they exert their protective effect
(Wattenberg, 1985)

Category of Inhibitors Sequence Leading to Neoplasia

Inhibitors preventing Precursor compounds

Carcinogenic compounds

Blocking agents —
Reactions with
cellular targets

Suppressing agents Neoplastic manifestations

- Allium; 23} o} vk, F3h

- HEHAFEAE

- FHEEolEF

- O] RE] QAo o EF-

- g ete] o A Fu|o] E(F 2] ZatY)
- Z2)HERED

- ol e l(FA 4 4)

- ZH QA(Fo]H 2 2}

-g22d g229

- TR EJHE 74

- - UABNERTY)

- B-HEWANALR)

- op A

- &3

- EdRAY

LBV, 2AOHE, B2H)
- =SSR E(EIIA

- A E, herb




446 A 9 g

T2 43KDad] HEAITHA|, 2lad HRHE, cate-
chin, chlorogenic acid, ellaigic acid, caffeic acid, ferulic
acid ——«] EejdEs E Fol Sith olEd £
£e Yszdolne] 4geld 2 BB, AF29)
43, Tpp-1olt Tipp2, YEE2ToHId, W
2314, oFEeEABI 59 MR 4L 44
3te Zo] PEstA B gloh

(3) Phase Il s=&4
AA F= FFEE 2-S-E#l AH b (glutathione
-S-transferase)*}  UDP-Z 37 EZXLE @) A ¥ 214 (UDP
-glucuronic acid transferase) 2 =8 & 4(quinone
reductase) 53 Zo] WFEAS dEFoht BEA3,
A Fgo) g7 wEF T2 FAe FAEA
“Phase " HA7} EAstm Slt} S, B2 Fe,
F 59 Ak FHE] U WHAE| QAo
o] E(benzyl isothiocyanate)} shj|€ o] AE] @ Alohy|o]
E(phenylethyl isothiocyanate) 9] o] AE]QAJohdjo]
T WA, e #Hd, AY 58 dAlske Aol
TELEANA HEA Ho el o|EL “Phase
["849 &4d& fxste Aoz & geix doh
53] 4 aafk A4S Ve e e B
2FEEFE MAEpdolgta she o] AE AJoh
olEZ} TFH ed o] EHAL FEAFAME
WA a7} AR ok

RLEE

) et STNY 4

e FRel 4% 4ol we FWARL A
G e, S e B 2AALE S
U, 55 Fe odAxNE it Foze 47

zingerol, 2te] WA ZstEzlolch o 9o nleE
Fate di-l-Z2d dupols, ghxe 22 39
AR, FEdE 2T 27T, Bl S

=3 A4S /A3 Uk olsp e w23y
o AANEE o THEE AN AY ¢ A7)
£ A vhse)] Fislo] e g 2

2 Allicino] ZHAE 25& JA3a HRyge A
Y EE 9P Fxg APAANE 9§ &3t 3
te 5EAY A0S 2EF v ACHE, 1984). o}

Kotrlol RAEFEETE

o FdAE FEA SFHol L 5178 Y Cell &
Sarcoma 180 Celld] 9aflA S5 A Fojr] ¢
AR B doka BagdokE, 1989; 2,
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H 17. Inhibitors of carcinogen-induced neoplasia (Wattenberg, 1985)
Category of inhibitors Chemical class Inhibitory compounds

Compounds Reductive acids Ascorbic acid’

preventing formation Tocopherols a-Tocopherola, 7-Tocopherol®

of carcinogen from Phenols Caffeic acida, ferulic acid®,

precursor compounds Gallic acid, propy! gallate

Blocking agents Fhenols 2(3)-tert-Butylhydroxyanisole®, Butylated hydroxytoluene”,

Hydroxyanisole, ellagic acid”,

Caffeic acida, ferulic acid’,

p-hydroxycinnamic acida and others

Indole-3-acetonitrile’, indole-3-carbinol’,
Indoles 3,3 diindolymethane®

quinoline(ethoxyquin)

Benzyl isothiocyanate,

phenethyl isothiocyanate®

Aromatic isothiocyanates and phenyl isothiocyanate

‘ Coumarin’, limettin®
Coumarins 3-Naphthoflavone,
Flavones

a-naphthoflavone,
quercetin pentamethyl ether’
Kahweol palmitate®

Diterpenes
Blocking agents Dithiocarbamates Tetracthylthiuram disulfied(disulfiram),
sodium diethyldithiocarbamate,
Phenothiazines his(ethy!xapthogen)
Barbiturates Phenothla;me
Trimethylquinolines Phenobarbital . . - .
6-Ethoxyl-1,2-dihydro-2,2 4-trimethylquinoline(ethoxyquin)
Suppressing agents Retinoids Retinyl palmitatea, retinyl acetate”,
and carotenoids 13-cis-retinoic acid, ethyl retinamide,
2-hydroxyethylretinamide,
retinyl methyl ether,
N-(4-hydroxyphenyljretinamide,
other synthetic retinoids, S-carotene
Protease inhibitors Leupeptin, antipain,

soybean protease inhibitors®

Inhibitors of Indomethacin, aspirin

arachidonic acid

matabolism
C'yana_tes and Sodium cyanate, tert-butyl isothio- cyanate, benzyl
isothiocyanates o N
Phenols isothiocyanate N
Plant sterols 2(3}t°ﬂ-Bl:wlhydroxymnmle
Methylated xanthines B-Sitosterol
Others Caffeine®
Dehydroepiandrosterone,
fumaric acid®

* Naturally occurring compounds present in food.

® Synthetic antioidant used as a food additive.

¢ The closely related compounds tangeretin and nobilitin occur in citrus fruits.
¢ E. Bueding, unpublished result.



448 4 B 4

9 Aold 71UHE Aoz YERTH 5, 1988).
6) dxgodls 435 1
FHEY Aol XS Zo] AdFAE g
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ko

7) Anti-HIV 7|5
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Z(human immuno-deficiency virus, BIV)2] propagation
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o, o] &2 cell-to-cell adsorptio Waldte Ao A}

S5 A K Yamazaki, 1995).
8) Flavor/aroma 7} A&l o|xl= g

(1) IH == X2 723}

A1 F 2] essential oil2 contingent negative varia-
tion(CNV: refer to the measurement of anticipatory brain
waves)S W3AI7) = 21 E3l(sedative effect) ==
A3 & 3 stimulant effect) & el ATK Torii, 1993). &
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% FZ hebolw], AFEHRE Yellle lge
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(2) 7|0} ojxj= dE

Rosemary®} chocolate &HSakurai, 1994) 18|31
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FINATD EaE Yk
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tHTorii, 1993).

@ A3 (Convulsion) X{sl Xt

Essential oil® | 8Ao2 #&E FEF7] Auh 9
2 Aoz fA F&H gL Fa Y ol
2@ Lavender oile ¥ BA2F 20~308
Zo] ¥Mo|A] linalool®} linalool acetate7} ZB&E Y
I 908Ul Fdol o ol WERA] eSkrHJager,
1992). H¥E Pdo] BEo] =8]7] wFo mAlA
g 3t Yodo o] uptakeE EolA Hcoh AAAE
2)Qo] EXalo] essential oilo] 3ol izo} A
oA brain cell2 T A& ToETE Brain cell
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