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o Zt}. Phenoll §4 #itstAlz el AHEHI
butylated hydroxy anisol(BHA), butylated hydroxy to-
luene(BHT) & ¥ 4%k, W 7H4, gfal o
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§Ha v Aot aste] Al FaE Hd #
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A FAAEL HE7|dolnt. o] HEES &

Abes ARsle SPEES ?}%5}94 wood, bark,
stems, leaves, fruit, roots, flowers, pollen, seeds &2 % &
Bio) 25t 9lct o]5& F2 polyphenolic
Agoln, A FUARAY 7150l & A AP
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gA7I4 £xE Apol7} gtk 221 BE phenolic #4H3}
Aol AR Age % 4 s 4Ee ol
me e 229y me ol vrm & 4

T} L2 3 phenolic dtatAle £4F AH itsle
o itol] AFHolt} Z, lipoxygenase AT Aoz
A kg AAe g 7RI, 2B E o] natual
sourcesZ 5-F Ao plant phenolic &4tsbA|2] 7wz}

HE, FE, AUFARY 42 ¢oz A4 gE.

£ oA free radical scavenger«] F2 EA¥
plant phenolics®] &3l W7lUEE HHstuA 3o}
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%3 plant phenolics”l £ free radical scavenger 2
59 EAF ol d7d 4E9 plant phenolic %3¢

Frtel Aol weto] wEstuA} gk

2. Free Radical Scavenger2412| Plant Pheno-
licse| BHMSIAE

7}. Hydrogen donor = electron donor2A{2| A

Free radical scavenger?] 7152 43 }%"ﬂ o] A4
¥ radicaldl 93 #FAstE As: 322, hydro-
gen donorZ £3}E 7157 electron donor® #-8-3te
715l ol Aol gEFAE FAete Aor 4o
Ak, ey A A9 7HE B2 phenolic 3443}HAl 2]
28 W7h] 22 Z = electron donor2A418] A&o] FQ A
53 AT}, Free radical scavenger® 283} phenolics
(AH,)2 hydrogen donorZ 4], free radical?l peroxy ra-
dical & alkoxy radical®} T3 o] whg-ght),
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LOO * +AH, & LOOH+ AH -

LO- +AH, &> LOH+AH -

LOO * +AH - — Nonreactive Products
LO - +AH+ — Nonreactive Products
AH - +AH -+ — Nonreactive Products

12]3 electron donerZAle th&# ol wrgd

Ak

LOO * +AH; — (AH, — LOO) -
(AH; — LOO) * +LOO *+ — Nonreactive Products

Phenolic #4339 intermediate peroxyl radical®] %
H¥E AA ; peroxy radicaldl 13} phenolic #H4+3}4)
& HE H proton®] %%, 4 : phenoxyl radical®] pe-
roxideS 49371 Y& radical-radical coupling, 44
phenoxy radical(AH - )& resonant form&.2 <¢H33}A
€} 283 o] C—H, O—H F4 A e tig) v] whe
Aol itaolw whgabx] ¢hon) HEAHO T hydro-
gen-donating reducing agents(ascorbic acid %)l <&l
A (FEY) 5& TE radical-type fragmentt Z3HaHA)
gk, 2gjste] ditghsel AAE A= o] AE
AEatste] AqNeE Tse 92 s Aok

1 o2 linoleate®] AFE4Fste]l m) A= phenolic 34t}
A €] radical scavenger=+12] 28 A3}, conjugated diene
level®] 72, trans-trans isomers®] Ao Aa¥ 1 otk
Phenolics-> &4t 449 ATz Ba=D, 1 Ha&e
kel A&7 AEHY, para 2R polar constituents
< Bt} %2 radical scavenger2M 9 58I #Ho] Sl
ot 3tH(Table 1.9

Free radical scavenger 54 ]| plant phenolics> si-
nglet oxygen quencher, synergist(metal chealtor), lipox-
ygenase AojA| 2 2§ ¢t

A1 Aol A phenolics®ll 2|3 singlet oxygen?| quenching
reaction] 1o HAHo|E ME proton Mojol o
350, o] AL singlet oxygen©| phenolics2] 43}t #&
3 A onjste Ao] ofvg} free radical AHsAb3lo|
9% phenolics 23818} 7te S 9njste Aotk 1 o
24 tocopherols(T) 8] A$w oldig #& HAUES
et}

4333t

T+'0, > [T = 0,7 1' = [T — 0, 1 = T+%0,

Tocopherolsll 2] 3t singlet oxygen quenching2 singlet
oxygen©| charge-transfer complex® ¥4437] $13} elect-
ron doner?! tocopherol# W83l charge transfer o7}
Ul ofsf 48k 122 quenching effects o—to-
copherol(100) > A—tocoopherol(26) > &~ tocopherol
(10)olztit B g v U7,

£ AA s dubol A ghats}
A7 synergist®] #8-& Al7bA] fE¥o=
o}, A ; phenols#} aminesst 2 F4hs}
§HE, €4 ; phenols, amines, 3&3¢&
peroxide eliminators, A i T4k, 14 &
chealtorselth. &4 chealtor W82 d&x oz ihahat
S F8e 247, DY B F, 549 A &
A4EE A Fv= FEAANZ Fgsh= Aoz
£ F Aok Phenolics®] #4413l 45 E7= a—tocophe-
rol, citric acid, ascorbic acid, amino acids®# £ &
483 TS 9 olg A%y BaE v Y, Metal
chealator2 243} 729, flavonols® 4% chealation®
aglo] #4438 5—hydroxy, 4—keto group 28I T2
3—hydroxy, 4—keto groupol A WA A3 BD
(quercetin— 78] E&4) = v} glon, B34} orthoquinol
grouping &+ metal-complexing activity7} =3 € v} )
E}_lo).

aejd £ ohE E42 R lipoxygenase A& 2H&o] of
g ESR 7ol °3}H U phenolicsol 23} lipoxyge-
nase™ linoleate A3t ZU§HERQ ferric lipoxygenase(&
4¥) % ferrous lipoxygenase(£243) 2 9lgo] Hs
Z a7k gleh®, o] 9hzte] lipoxygenase A A A |i-
noleate®] 4ts}uk-&-o] A conjugated diened) A A3 m
ooty HAEFFFS TAANUGE BaE op,
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3. Plant Phenolicsl 2 Free Radical Scave-
nger SAS9| 315HA Fxo} Ms EN

=

7}. Flavonoids?| %!

A& AH oA phenolicsd] 7V F838 groupe F&
catechins, proanthocyanidins, flavones, flavonols 121
ol5 9 glycosides® T4 = o] 3t} Catechin, epigalloca-
techin® tea extract®] F4H3} 49 7|# E Qo epi-



catechin gallate?} epigallocatechin gallatet™ AJX4 2|4
o free radical A3 ¥ ol mutagenicity %
DNA damaging activity® AE A2 FHHUN.
231 7FE YEbAERL active dietary flavonols querce-
tino. 2 old i i Ee= Wo| dF HiE vt
())JE]_S,IO].

Phenolics®] 7&9} #UE 318t AL flavoned] 72
71-2-¥| BH 9] dihydroxylation, @ 9] 5, 7 hydroxylation,
18)31 3—hydroxy flavone?] 3—glycosylation & &
&g wedha 48 A o9 £33 quercetin®] primary
activity(free radical scavenger)$} hydroxyl groups 93l
oto] #AZ 7% d#s By, Pty e
aromatic ring’d hydroxy! groups ¢l 23t A& &
AE 3, 4 > 5,7 > 304, 3, 49 hydroxyl group®]
o Aste] o) FasE e 327 #Ed Aoz Hud
u} o)tk 18] 3 secondary activity$l &4 chealtor %
e 3 YA F849¢ Az 12l3d quercetin
9] 714 %23 metal complexing portion+ 3 —hydroxy,
4—keto?]o]™, 3', 4'—ortho-diphenolic group& 1 &
% chealtor T8% & & ¢lch 273 2.3 glycosi-
des®] glycosyl X|#o] monosaccharides¥™ aglycones
A Fatshs g gk Afsht A $o] disaccharides?!
rutin®] 9w FAgEE ZFAEgn SET. 223
o]9}z+e] hydroxylation®] #21¢ HEe FAHAE &
YA dxdez Fas, B9 para-quinol TET or-
tho-quinol 72K ch ¥4 tf & #4& Hd Fou
meta MG islsat od JFE v|AA Fkoh 1
2)u} B2 9] para, meta hydroxylation® #tgio] dil ¢
ojuAE e AoR <A AT

Z# 302 phenolics| Al E£°]& hydroxyl groups?l
atstaste a9t A E o FAT free radical &
A S8y #AA9T 5, 3719 electron delocaliza-
tiong 58 ¥4 ¥ radical®] 33kt hydroxyl groups®l
ol oEsti USE ¢+ UH? T UF vegetable
phenolics 7H&l flavans& flavonols, phenolic acids®.t}
88 ¥ lipoxygenase $A4A ) AFE 211 qdvke B
e 9Tk

L}, Tannins % 0|9} 2=l polyphenolX| 2%

Tannins  polyflavonoidsZ flavan—3—ol units¥]

chain®.2 FAEHAA lon FAsAo] vk A

13

o}, 123 o]EL rat liver mitochondria®t microso-
mesel A A A 23 E A 3=, tannin®] FHE Ar-
temisia species®] F¥< dicaffeoylquinic acids® ©]
systemsoll A AA3IA P4kt AFE VERATEIL AT
o] 212 chlorogenic acids, caffeic acidsit} ©& Z3IH
t}, o]et#o] tanninse A% free radicalsel W3 proton
donerZ 4% gchar AZhE ™ A H stable tanins ra-
dicals® <l3te] AHHES FTEAA €k

Hexahydroxy diphenoyl group® 7}FX& geraniin? #
& elagitannins®| radical scavenger 3+ galloyl group
o2 74 ¥ gallotannins Bt} t]S J37] ool gera-
niin& ascorbic acid ¥+ 0—tocopherol H.r} 2 w9
methyl linoleate®] #H§4+sl A3 E S 7} A Hop'e,

3t H|wF & 2439 polyphenols? radical scave-
nging activityc 43h4(—) epicatechin gallates$} ¥
Y 2o Bl polyphenolske & 73 845 u
el =H ol dei7HA alkyl gallates$ DPPH radicals®]
HH8-Ab dialkyl hexahydroxydiphenates®] ¥ A4 %o
2 gel¥ v ArkFig. 1)'.

Y% tannins? #8 % polyphenols®| polymorphonuc-
lear leukocyteso 41 arachidonic acids tAFS] HA &
shrtstol YFE vtk Barel] o8 geraniin, co-
rilagin& 5—hydroperoxy — 6, 8, 11, 14 —eicosatetrae-
noic acid®] ¥4-¢ A&st 4 v Lol 6—ke-
toprostaglandin F,,, Thromboxane B,, 12—hydroxy—5,
8, 10— heptadecatrienoic acid® ¥4 A& strin 3t
%3 primary cultured hepatocytes©l| 4] carbon terachlo-
ridee] #7l2 WA cytotoxicity ¥+ hydrozable ta-
nnins, galloylated condenced tannins® 4%2} polyphe-
nolsell &J&f A ==d o} A& XX, radicalol {3 ok7]
H A4 tgte] tis) tannins® #HE polyphenolso]
radical scavenger2 &% o2 HATH”, 121 ocu-
lar lens®] 4t3}% &AM2 geraniin, penta-o-galloyl-B-D-
glucose, (— ) —epigallocatechin gallate®t €& ¥+ poly-
phenolsell & A =AhE A7 Biw Qlrpe,

Ct. Hydroxycininamic acids?l 2 hydroxycinnamic
acid derivatives

Hydroxycinnamic acids® ©1€9 derivativesodl= p-
coumaric, caffeic, ferulic acid7} A 9] tj*##0]aL sinapic
acide= vl & =80, T3 glycosides E U= esters ¥ Bl
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2 Hof 9lrh 183 chlorogenic acide &3] Atzhs} uj
ol HAH e F83 BFo7|x 3},

garst $4& 159 Fx9 fdHcd EE mono-
phenol& polyphenol®th &&°] H20 ortho & para
Ao F¥A hydroxyl groups? £9& d4tst E4&
FA3E Aoz YoMz HEEHJ oW, ortho-diphenol
2l protocatechuic acid®} caffeic acid= 2 77l mo-
nophenol¢! p-hydroxybenzoic acid9} p-coumaric acid B
t} 62 A& Z o} (Table 2). Gentisic acide ™% &
gatsl &49% 74AY, G para-diphenole] F4t3} E &
< %49 #4tg AR hydroquinone, TBHQI A& A &
Hgho] ¢edA otk 28]3 3 hydroxyl groupss 7HA&
gallic acid¥ protocatechuic acid 2t} B4 &4 Holelx
B s Aok,

%4 cinnamic acids®] CH=CH—COOH group< ben-
z0ic acids®] COOH group 2th 84 o] & d4ts}l 588
Holgd ol C=C olFdF°] ¥H 3 radical®]
b sle BAY Aoz HATR e} WE esterified
Z& condensed phenolic acid?®] @4tst ETE W)
B propyl gallate9} gallic acid®] FAH8F S4tst &2
alkyl esterification2 13} 343} A &o] WAHA %+
S o F stk 2D caffeic acid®} chlorogenic acid®
¥l W quinic acid®l 93 esterification phenolic
acid®] F43} o] ase A4S Kk B A%
esterification®] F.¥} phenolics®l 2 & A glucosides=
EAq8l7] WFel 27t d=d, 1 dZ emulsiondl A
oregano?| phenolic glucosidet BHASH A9 22 FF9
e AT £ YA

% phenolic acids?t 2ol W3t ferulic acid® curcu-
min, caffeic acid®} rosmarinic acid<] ?ﬂ"@} RS HE

vl o, A 93t FREE ¢ & ATk Curcu-
mind ferulic acid 2877t £F¥ 222 hydroxyl
groups®] #& el gt s d1phenol°]‘:}. a2
o]7¢] 7+ central B-diketone group®ll &% chealtion®]
7Hs A, ¥ carbonyl 7tell £ 4% CH, group 449 @A
3 labilityoll 93 #Hatsl G4do] MW s, radicald ¢
A3} unpaired electron®] ketone function® 2 delocali-
zation® #HHATRTL Haug uf o3,

4, FQ AZY plant phenolics?| EAMn} &M
E

7}. Seed % seed hulls

(1) Soybean

Sybeanoll 4] ¥-2}¥ flavonoids™ U5+ isoflavones
o] £E31Y, isoflavonese A< 3 isoflavone 7-o-mo-
noglucosides©| th(Fig. 2). 221 glycosides® U-3-3h=
aglycone®] oF 1008] $=2 ¥4 JEhYH, 5,7, 5 —tri-
hydroxyisoflavone(genistein) & 7, 4'—dihydroxyisofla-
vone(daidzein) ] 7-o-monoglucosidest flavonoids2] #
9] 90% % A&}, 12|l genistein glucosided daid-
F5oln, ¢ thE isoflavone gly-
dry soybeanoll Al &75 =
7,4'—dihydroxy, 6—methoxy isoflavone-7-o-monoglu-
cosideZ, ©] &< aglyconeL glycitein® 2 ¥ Hc},
AARE A - 1soflavone aglycones©] ol
3+ glucosides B} & AL HoFu glgo)

Chlorogenic, 1sochlorogemc, caffeic, ferulic, p-couma-

zein glucoside®] 3.54)
cosides fresh soybean &-&

ric, syringic, vanillic, p-hydroxy benzoic acidg& Z g3}
phenolic acids™ H3 soybeanell &#}3}H, cinnamic acid
derivatives¢! chlorogenic, isochlorogenic, caffeic acids<
lipid-a-queous Al2=®ellA H7te vhetk abslsg 74A
i 9o} primary antioxidant$} synergist®A ¢l < gtol
FrET.

Soybean isoflavone®! aglycones-genistein, daidzein, gl-
ycitein® phenolic acids¥= soy HVP(hydrolyzed vegeta-
ble protein) & A %8 of o] &d dAz|s} Fatel Sttt

%921} chlorogenic acid, salicylic acide 7HedtsiEol W
M-, 212) 3 soybean WA A EQ] tempeht Hl LA E

soybean®t B|u¥ of AAG s} AHE vEldE
dl, 7} 783 824814 isoflavonesT 6,7, 4' —trihyd-
roxyisoflavone &2 484 2.1, linoleate®] aqueous sus-
o g4 RYdE RIT Yo, wa
tocopherols# isoflavonest soybeanol Z7¥ F2 phe-
nolics®| ¥, tocopherols®l 79 A wat 2 &4t
3t a7t Aol dA3ht isoflavones?! lipophlic aglyce-
nes tempeh®] HE N4 & B—glucosidasedl 213 +
elso] gt adE FAANIe AHEe AU

pensionsol A %

(2) Canary seed, peanut hulls ¥ rice seed hulls
Canary seed ether extract2 lard, sardine oil] A1 7¥

3 gdsl A3 Jehie, o] £&89 84 AR ste-

o



rol, caffeic acid9] triterpene alcohol estersZ F-El #<l
gk 348 8825 sitosterol, gramisterol, cam-
pesterol, cycloartenol®} caffeic acid®] esters’t 3129,
ok e 84 73 3EYE 24— methylene cyc-
loartenol, brassicasterol, obtusifoliol, A~ stigmastenol-=
§Hr 8l caffeic acid esterso] T,

Peanut hulls®] &4tsleoll #3t varied maturity®] &
12 ZAMS 43, peanuts hulls®] methanolic extracts
A3 gialsg By, linoleated] HAEE
92.9~94.8% 7} A&tk 221 total phenolics®] 3
ol A& gtel we} TrhEo kst of| FudA
£ Bgon, 3&4it3l52 total phenolic ¥, 1.670mg/g
of metet ol YA FASFHA.

Rice seed hulls®] &4k} o} A& rice grain® germel
a3 g5d BEg 87 glod, o] HE AAE en-
dogenous rice 34+3HA9] a-tocopherol, oryzanold] 1%
Aoz g dnt. 22 A AgE oA rice
seed hulls® FE $itst 4&8& #e] FAF 23, 24
2L flavonoidsAl E3Y A2 AFHULH a-toco-
pherol AE9] 743t gtz o] & isovitexin(C-glyco-
syl flavonoids) 9}-& 18} t}s

L}. Seed oil & 7|E} oils

(1) Sesame seed oil

23 P43k5$ 7HAE lignan compound ¢! sesami-
nol& sesame seed extractZ #¥ 2] ¥ v ok HAE
unroasted seed oilo] Y}ENA phenolic 34talA|e] ibst
5% vlw3t A3, sesaminol? episesaminols?] &4+shE
& sesamol 2T} ¥ y-tocopherol® W& & Y3 sesa-
minol @} episesaminolZ sesame oiloll F-+¥8 HEAS &
AshA 2 g HTh £ sesaminolS 48] ¥ Y
Ao g 39 residual sesaminol®] WHE0] 180T A
10412 7HY Tl HAE oilol ol AU,

Roasted seed oil®] 744433} synergistic action®] 7}
TS A AT 0.005% sesamol Y-tocopherol
fEo] d4its 248 A7 Zlo] HAEHALH, se-
same oil®] AP EE o] F 5 synergistic action
o AABA} ALE B F AU

(2) Eucalyptus oil 2 71E} oils
767FA thE £59 plant leaf waxes9] ¥t dE &

15

Avst A3t Eucalyptus®t Prunus species®.2 R 327
leaf waxesol A 7} 7 Fitsls S B

agstd 17784 98§89 Eucalyptus leaf waxesl
*} crude chloroform extract®] &3l E4& ZAVS 2
T,k oo gk 34t A4S B oM, n-tritriacon-
tane-16, 18-dione™ 4 —hydroxy-tritriacontane-16, 18-
dioneo] ¥ A=Ak 2ejal 7E S47H #A
ol )= B-diketones® o7} ThE HFEE 2AF B
o A Fis gAe ded F2E 717 B-diketone
acetyl acetone, cyclic B-diketone, syncarpic acid, conju-
gated B-diketones 9] enol®] radical scavenger % &
doq3deS B ¢ UAAHFig 3)%.

ol 9ol palm oildl #F% itsl #AZHd @
AL Hixo] o,

EA|

=
iz

C}.

00t

(1) Rosemary

Rosemanol BHT, o-tocopherol H.t} 1< &3} 3
ol Zetdon ZE terpenoidsw ¥4, FH, FHE
AZAMER P Ao2 ARHITF®. Rosemary ex-
tract} FAE AE9 lardel] e s} GAAE SHT
A7 carnosol® carnosic acide 4 341314191 BHA,
BHTEL} o %3¢ 84-& 7HAr} =3¢ rosmariquinone=
rosmary 402 HE BEste datsles xAMg 43
BHA Echs tl$ %31 BHT Hue ot o] v 3
ﬁE]_ZQ).

(2) Oregano ¥ Thyme
Organo 2.2 78 &% phenolic acids, 53] 2-caf-
feoyloxy-3-[2-(4—hydroxy  benzyl))-4, 5-dihydroxy
phenyl propionic acid®} phenyl glucoside™ BHAS} B} 1L
g grel S-S Holy BEld HE B o-tocopherol

Hu} dtsteEo] o BTy
Thymol# charbacrol® thyme oil®] 5
)

o o ke
o

P Hol-

o9

1
2

A
7leete F AR ddds e o
gtok, v iy R oy HEe s s
WEZ 5 %59 biphenyls, thymol® dimers, 6 &
1% 2 methoxylated flavonoidsE ¥2]3ke] @Ats}
233 A, A8 33Eo] BHTS FAM %4&
Haj FQjr)e)

rx o, oX
o £
ok oo & oN 2

ek o

flo

(3) Peppertt
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Black pepper$} white peppere] d4tst #4e vtou
methylene chloride extracts®] F8H S o, ki &

e e &go] B,

Chili pepper®} red peppere genus Capcicum®l &3
popular spices® capsacing 3t H|uF 2 4t
3} &%% B9t Chili pepper2 £ ¥ capsacinoid+
capsaicinol®| 2t ¥4 51, capsacin® 5A A W& &
Yehl A fomA FEd s ang Jehfioel

F& Capsicum red pepper®] & A7 A7, g4atshAd
amidesi= 2] A 5o} 8-methyl-6E-nonenamide$} N-
(4-hydroxy-3-methoxybenzyl)-7-hydroxy-8-methy!-5E-
nonenamided AL 2 &N FA}+= linoleatedl] o3
o-tocopherol# #AHE S & B FAUP,

Green pepper?] podsol= quercetin, quercitrin®] i,
seeds = quercetin, quercitrin, quercetin 3-monogluco-
side, quercetin 3-diglucoside, caffeic acid &°] &%
51 malondialdehyde(MDA) A 2t8-% & Aoz
B3 ul 3ItH(Table 3)°".

2t Tea ¥ HA ORHF

(1) Green tea%} black tea

ok 30% polyphenylsS T3, 71 Fad Ae
flavanols <2 tea catechin®|ch. Total catechins®} 50~
60% S UENE epigallocatechingallate(EGCG) & 4t
st Al 7HE AAT A4S L UAk(Fig 4). M F
2.3 polyphenolics®l &= flavanols(catechins) ©18 (+)—
catechin, (+)—gallocatechin, (—)—epicatechin(EC),
(—)epicatechingallate(ECG), (—)epigallocatechin
(ECG), (—)—epigallocatechingallate(EGCG) 7} 9t} 2
# 1 97.8Coll 4] 4% catechin®] ¥4t3t A8 AP
A3l 842 EC<ECG<EGC<KEGCG ¢:A°1™ 5'-hydro-
xyl group} gallic acid group2 34t8} £ 7o F4o 2
AF%e 3 Aor FAGAY,

Black teaol 91¢] tea catechin® 4t3l# dimer Z,
theaflavin monogallate B, theaflavin digallate= catechin
monomer 2 tt A ] 73t lipoxygenase A& &S 7t
A o2& Fz20 % #AH theaflavins, theaflavin mo-
nogallate AT A3 #Ao] §lv ZoZ B HUTH,

(2) 71ek 4 ok F

Osage orange?] isoflavone #4t3}AIR1 pomiferine

SR

osajin®.th dat3lso] ¥ OM, trace osajin+0.005% cit-
ric acid+0.1% pomiferine A7F< 0.1% BHA H717
2ot 159 o & FAE 848 Ho FHO

5] &H¥ phenolicse £33 free radical quen-
cher, antioxidative protector, antioxidant regenerator®
#-839, flavonoids, phonolic acids® X %X F A4
9 e (oAl fitslg Ao 2 HAAGAL
&%tk 71213 macrophage foam cell F4& #H28kd]
atherogenesis Aol A7 H o], cyclooxygenase9} lipo-
xygenase®] &4& A3}3ko] archidonic acids cascade®
down-regulationd} L thromboxane® eicosanoids®] ¥4
S #H2AFle] A7 BaE wb o

Sweet potato®ll = chlorogenic acid, isochlorogenic acid
—1, —2, —3, caffeic acid 4-O-caffreoylquinic acid’} 2
Q15193 chlorogenic acid, isochlorogenic acids A
2he gHiksl 8738 JERATE Sweet potato extracts®]
B3 g4atskee oju| At} phenolics?] synergistic
effecto] F2 71908tk M3E v Y. 281 po-
tato peels®l 1= quercetin, quercetin 3-diglucoside, caf-
feic acid, chlorogenic acids°] #2521 MDA A4 A
28 i A

712} 3 Green onions< querceting 53t tops ext-
ract quercetin, myricetin 3-monoglucosides, quercitrin
(quercetin 3-rhamnoside) ©| 2] &2I= 1 MDA A4
AeA-8-2 s tH(Table 3)°",

5.4 &

Plant phenolics& & Ao D] £XH glonz
e Yol AEOE AL glon, of RS
S AF Yoz dF Fdu F gL o R olg oA
Atk & =E M= plant phenolics?] free radical scave-
nger2A19 F8 #H4-¢ T P v EFH g
gHabst 54, 182 plant phenolic/l free radical scave-
nger 729l flavonoids®t hydroxycinnamic acids 2 hy-
droxycinnamic acid derivatives®] 33} 843 3= 7t
o A £HE Fol AT I Fa HEE
plant phenolics S22 547 g4l G4 vty x
e

Phenolics®] #4tst &4 eefd £E Q4
phenolic BSAE FRete AF Tv AUE
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Phenolicsell Al F238HA AHHL e 4EHH &4
mutagenesis$} carcinogenesis A AT, o] & =&
ol A} 918 free radical scavenger2419] §Az 1 34t
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2 olo] th3 #Alo] EobA L Utk
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