RS

Life Science 3(1), 917, 1993 9
f## phenolic compounds®] HiEEibM:
2z, olggr
A etn HEGGe, caastm NEAG 2wy
Antioxidative Characteristics of Plant Phenolic Compounds
Hong-Sink Cheigh and Chang Y. Lee*
Dept. Food Sci. and Nutrition, Pusan National University, Pusan, 609 —735, Korea,
*Dept. Food Sci. and Technology, Cornell University, Geneva, NY, 14456, USA
1.4 o Sl tstel Az AW wag B 59, S 94
Hog HAsta e AEMY ol £ 0159 &
2% 53], 27t dAste e AFd de] EAsn A dig A drARES FHOR nAsaA
24T phenolic compoundsT simple phenols® phenolic Eises
acids, hydroxycinnamic acid derivatives “12] 1L flavonoids
So AR ERER BE Ura Yok o5 gy 2. 1&%) phenolic compounds2| E4
AFQYEA S4E YA ool e 43
g4 QU Yok AE}A BAZYME g = Yo E33t= 4000999 phenolic compoundsE &
B3 FEHE AL ol FA4E50 4AFFY FAsA, 4F9 d¥gy el #5H 54 AFH ¥
FEomo) g A Y QupE Aol 1~ FI AT Eutehe} ol 5o Aoty 54 5l 54 5o
Htol| sl BENS 23 Qe EEE0] geddel g 7les AU Aok oA ARG AFd &
A4 2 JorAS o} AYoz A o]Se A5 @ AFE o]E EHFA hydroxycinnamic acide 7

Huglth g A7 dAEE gitsd
20| AUl U+ radical scavenger £419] 7] “J"r pe-
roxides ¥ singlet oxygen 44%A ¥ Fo| A%
ool 9 dorAe) zlo] Hoistn Qokn E_,_s]-
Akt meba] AEz A 5o e oleld 44
23l 9l 54 phenolic compoundsEol #8 A% 3
HE % 4°k ol 2o A5HQ Fgo]
< 04317}11 dEEY =42

Edo|z

Hmkﬂ

v oy HS 9

-

T& v EH”"] ¥al °":}
2 %@Oﬂ*ﬂ:— 4% 4 phenolic compounds®] 574, A}
o283 g1kslaHg) phenolic compounds®] 4Hst o

FhU &, 22l 484 phenolic compoundsE 9 &4t3hs

g FYEA BExFo gl
%88 acidsEollx: P-coumaric, caffeic, ferulic, cinapic
acidsg°] 3low, fejdegrote
wol &zt 9

LT 2(Fig. 1 %

o)
3 %]'Tr%;ll:— OﬂiA] B3

simple esters H e 2 1
"' Flavone(2-phenylchromone) ¢ 7|
#2) & AU %1+ flavonoidst 3-C link &)
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Abghek doll mhe} flavan-3-ols(catechins) & 3-hydroxy-
flavones(quercetin® 22 flavonols) &l 2.1, 0]9]c]
flavonones, anthocyanidins, chalcones 2 isoflavoness ©]
olth. 712l 2 flavons 39 benzen rings®| 2 2% hydro-
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roquinone derivatives& = ¥ 98t EAsta Jrtso
4E9 1 3Hf-5o] 2= phenolic compounds 7h-H fla-

vonoids @ -1 BHEAEL oe|7A] Holl M 747 Fadt
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Table 1. Relative concentration of flavonoids and related compounds in plant tissue'”

Tissue Relative concentration
Fruit Cinnamic acids>catechins~ leucoanthocyanins
(flavan 3, 4-diols) >flavonols
Leaf Flavonols~ cinnamic acids> catechins~
leucoanthocyanins>flavonols
Wood Catechins~ leucoanthocyanins > flavonols >cinnamic acid
Bark As wood but greater concentration

2ot A ME cinnamic acids)catechins)leucoan-
thocyanins® #H 2, AR A=
acids)catechins¥ A2, 23 5 4 I HARE
A& catechins)leucoanthocyanins)flavonols « 9 & %ol
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ndsE& AF3huhge] 7122 A ol &HH, FEL A
o e)7}A) JREQ Y, 545, ¢ A 1171 o pol-
yphenols &3 47 #H-3-3hc}, £3F o] 5 9] AH3l= catechol
oxidase, laccase, peroxidase 59 EAEH T4l &5
95ty &2 H ) o-Dihydroxyphenols& € polyphenoloxi-
dasedl) 23t o-quinones o AHEIE T o] o] FFE o]
4o nEZ} E42] melanin®] ¥, o3H 59 pheno-
lic compoundsv: ¥ 3tAMH;Fe] 4F8l9} carotencids®]

cooxidationo #Hdsh= HA 9 lipoxygenased] &4 A
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Ashe g e g

3. X|& 59| £t319} free radicals &
ElEol MA

Aol AHshEEe-L free radical chain reaction®® %
G, vjud FASd e fAve BE, 18R ¢
micelles, liposomes, membranesS % & B ds A A
o dojutir gict. o] Whg-2 WA AR (H,0,, LOOH)
& 2 HBE(-0, LOOY, "OH, GS*) £& 9FHAz s
("Oq, Oy, NOx, SOs, UV, icnizing radiation heat) ol 2] 3}
gh&o] HA(LH-L- +H) H ), A H oz sl -+0,
—LOO-, LOO* +LH~L: +LOOH) ¥ e}, 18] 1 wh3-7j4)
GAlol o)A Al =bel) o] A 7hg 4 A dojihe Fe

oz} A2 b (1), (Wb g e
02+FE(II)—*'OQ+F6(II]) ........................... (1
02+Heme(H)—>-Oz+Heme(Hl) ............... 12)

g, superoxide radical-& TH (319) #H--2) o) 49} 7o)

hypoxic(isochemic) 21l A ubiquinone semiquinone ra-
dical & E# A A4 ¥l 3L 9=, mitochondria?} ©] ¥h-8-of
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Mb (D +AH >Mb (1) +-A +H e (5)
MB (1) + 0, M (1) + 0 v )
X+02&)§>Urate+n‘02+(n-1)H202 ------------ (7)

g #AEd ggs
3l™, superoxide dismutase® 28141 hydrogen pero-
xldeE A 7w gt o] Wk dA4 e #Ayo=

ﬂ A9 superoxide radical

olo

58 YA H hydrogen peroxidey T4 0] &(Fe, Cu)e &
Aato A g w3448 A hydroxy radicals 449l
"L"id‘:} ol #yE I ¢ WS gy whsy
(8)9] Harber-Weiss reaction ©|Th,
Hy0,+Fe(1 )= -QH+QH +Fe(lll ) wrevvvreees (8)

9 k2 Aol A H)
roxy radicals& 4 A=

w A MA S dojuhA 4t hyd-
Holl 4 358 E1 o) Hyd-
onf ofeg)7bx] A E
=% hydrogen abstraction, ©|3 2 & o]} aromatic ringol
FoHRES gFo 2R g #H APEEY £ g
9#(>C:, -S-, >C~C<OH, ~N~C<O0H, —CHs—
OH)&% “J':E}. Table 23 o 2|7}H4] F579] ¥h-&7]Ho]

roxy radicalst 53] ¥HgAo] wo

Table 2. Reaction rate constants for oxyl radicals with bio-related substrates in solutions at room temperature'®

Substrate, S

k(R*+S), M s !

ROO- *OH ‘02 RO *OH

Stearic acid 1073~10"* low low 2.3X10° ~10°
Oleic acid 0.1~1 low low 3.3X10° ~10°
Linoleic acid ~60 1.2X10° low 8.8X10° 9.0X10°
Linolenic acid ~120 1.7X10° low 1.3X107 7.3X10°
Arachidonic acid ~180 3.0X10° low 2.0X107 ~10"
Aldehyde 2.7X10° 50 n.m.? n.m. ~10°
GSH <10° 1.8X10° <15 n.m. 1.4X10'"
BHT 10¢ 2.4X10° n.m. 4X107 ~10%
BHA 2.6X10° n.m. n.m. n.m. ~10"
QH. 1.2X10° 0*~10° n.m. n.m, ~10%
a-Tocopherol 5.7X10° 2.6+10° 6 n.m. ~10%
Ascorbate(AH ") 2.2X10° - 5.0X10* n.m. 1X10"
* n.m., not measured
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UV light, ionization ra-
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Figure 2. Peroxidation mechanism of linoleic acid (LH) and relative reactivity of its C-H bond with peroxy radical.>”!
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Figure 3. Proposed mechanism of lipid peroxidation in vivo.*®
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Table 3. Antioxiant activity of some flavonoids and related compounds'®

Compound® Hours to reach a perioxide value of 50
Control(Stripped corn oil) 110
Hesperidin methy! chalcone 135
D-catechin 410
Chlorogenic acid 505
Caffeic acid 495
Quinic acid 105
Propyl gallate 435
p-Comaric acid 120
Ferrulic acid 145

*5X107*M in stripped corn oil.

Table 4. Antioxidate activity of some flavones'

Compound® Hrs to reach a perioxide value of 50
Control (stripped corn oil) 105
Aglycones :

Quercetin 475

(3, 5, 7, 3, 4’-pentahydroxy)

Fisetin 450
(8, 7, 3, 4-Tetrahydroxy)

Myricetin 552
(3, 5, 7, 3, 4, 5*-Hexahydroxy)

Robientin 750
(3, 7, 3, 4, 5-Pentahydroxy)

Rhamnetin 375
(3, 5, 3, 4-Tetrahydroxy 7-Methoxy)

Glycosides -

Quercitrin 475
(Quercetin 3-Rhamnoside)

Rutin 195
(Querecetin 3-Rhamnoglucoside)
*5X10* M in stripped corn oil
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