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H abstraction
Initiation . ) 1
Initiators(UV light, "O,, metal catalysts, heat, etc.)
R (lipid free radicalsy ————— Termination
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) Oxidation of pigments,
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Propagation
RH \
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ROOH (Hydroperoxides)
\ ]
Breakdown products Polymerization products Insolubilization of proteins
such as ketones, aldehydes, (dark color, possibly toxic) (changs of functionality
alcohols, hydrocarbons, acid, and texture)
epoxides
(including rancid off-flavor
compounds

General scheme for autoxidation of polyunsaturated fatty acids of lipids and their consequences.
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1.3 Ufdsendilanleseendatiues low density lipoprotein (LDL)
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X part of a polyunsaturated fatty acid
free radical *

AN Z + XH

lipid alkyl radical

/\/\N\ conjugated diene alkyl radical

W lipid peroxyl radical
polyunsaturated fatty acid L
OH

\
0

lipid hydroperoxide W + 10
Fe?" orCu” ’\l

o)

lipid alkoxyl radical W + +OH +Fe? orcu’

l B-scission

O,

N\ 7
N, T H/C\/\/\ or /\/C\H +

lysyl residue of apo B-100 -NH;’\i

NN

H
—N= —N— +
Schiff base N=C AN o € +H,0+H

The chemistry of lipid peroxidation during LDL oxidation. Polyunsaturated fatty acids in LDL
are attacked by free radicals and molecular oxygen and become lipid hydroperoxides. These break down in
the presence of iron or copper to form a wide variety of products, only some of which are shown here. Some
of these products are aldehydes, which can combine covalently with certain amino acids, e.g., lysyl residues

in apo B-100, causing the LDL particles to become recognized by the scavenger receptors of macrophages.
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1.5.3 Msnaaaugnsanul)nseesndiaiuaeds antilipid peroxidation

(Tamura tiagAme, 1990)
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(Yamasaki taznue, 1994)
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sulhydryl N9 ALDENDLA (ascorbic acid) uazlalasnd Tuu (hydroquinone) (Blois, 1958)

(a)
(DPPH)" + R—SH ——> (DPPH)¢H + R—SH®
R—S* + R—S®* ——> R—S—S—R
(b) .
OH OH cl) (|)H

|

(DPPHY + R—C=—=C—R' —> (DPPH)$H +R—C=C—R'

P I

(DPPH + R—(C=C—R —> (DPPH)$H + R—C—C—R'

(c)

(DPPH® + HO—R—OH —> (DPPH)¢H + HO—R—O*

(DPPH® + HO— R—0* > (DPPH)$H + 0=—=R=—0
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1,2-dihydroxy-5,6-dimethoxy- antilipidperoxidation, Miniami UOSAUE,
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mangostin ferric thiocyanate method Yoshikawa LIQgAME,
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antilipidperoxidation
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glucopyranosyl xanthone

antilipidperoxidation,

superoxide anion scavenger

antilipidperoxidation,
superoxide anion scavenger,

DPPH

Miniami HASAUY,

1994, 1996

Miniami HagANE,

1994

Dubois LaASAUE,

1996
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calabaxanthone Mahabusarakam LAEAME, 1987;

Bennett L1 Lee, 1989

Mahabusarakam LASAME, 1987;

Bennett L1 Lee, 1989

Sakai LazAe, 1993;

Bennett L1a1& Lee, 1989
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8-deoxygartanin Sakai itagnale, 1993;
Chairungsrilerd UasaAe, 1996;

Gopalahrishnan LlagAMe, 1997

2,7-di(3-methylbut-2-enyl)-1,3,8-trihydroxy- Gopalakrishnan t1a¢ Balaganesan,

4-methylxanthone 2000

2,8,-di(3-methylbut-2-enyl)-7-carboxy-1,3- Gopalakrishnan 1612 Balaganesan,

dihydroxyxanthone 2000
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1,5-dihydroxy-2-(3-methylbut-2-enyl)-3-

methoxyxanthone
O OH ~
0 OMe

OH

1,6-dihydroxy-3-methoxy-2-(3-methyl-2-

butenyl)xanthone

T OH _~
HO I O |

1,7-dihydroxy-2-(3- methylbut-2-enyl)-3-

OMe

methoxyxanthone

0O OH ~

8.

HO

OMe

Asai ez, 1995;
Sen LLAZAMUEY, 1981;
Iinuma agAMU, 1996;

Bennett L1a1& Lee, 1989

Parveen 18 Khan, 1988

Mahabusarakam LQaEAME, 1987;
Asai llagne, 1995;

Sen LlagAMUE, 1981;

Iinuma agAME, 1996;
Chairungsrilerd tagaAte, 1996;

Bennett tL1e1g Lee, 1989
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5,9-dihydroxy-8-methoxy-2,2- dimethyl-7-(3-

methylbut-2-enyl)-2H,6H-pyrano[3,2-b]

xanthen-6-one

Sen LlaEZAMUL, 1980;

Chairungsrilerd asAME, 1996

Huang ttazne, 2001

Huang itagaae, 2001
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Garcimangosone C(3)

garcinone A

garcinone B

garcinone C

Huang itazne, 2001

Sen LazAMUE, 1980;
Sen LLAZAMUY, 1982;

Bennett L1a1% Lee, 1989

Sen LlazARLY, 1980;
Sen LLAZAMUEY, 1982;
Sakai LazAe, 1993;

Bennett L1 Lee, 1989

Sen LIAEAMUL, 1982;

Bennett L1e1g Lee, 1989
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garcinone D

garcinone E

gartanin

Gopalahrishnan LIag AU, 1997;

Bennett L1a1 Lee, 1989

Sakai LlagAtMe, 1993;

Iinuma LA, 1996;

Asai LlagAe, 1995;
Chairungsrilerd ez, 1996;

Bennett L1 Lee, 1989

Mahabusarakam LAZAMUE, 1987;
Sakai LlagAe, 1993;
Chairungsrilerd UasnAe, 1996;
Asai LAz, 1995;
Gopalahrishnan Liag AU, 1997;
Iinuma agAMU, 1996;

Parveen 118 Khan, 1988;

Mahabusarakam LASAME, 1986
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1-isomangostin

Mahabusarakam LAZAMUE, 1986;
1987;

Bennett L1 Lee, 1989

Mahabusarakam LAZAMNE, 1986;
1987;

Bennett tL1a1g Lee, 1989

Mahabusarakam LASAMUE, 1987;

Bennett tL1e1g Lee, 1989

Mahabusakam LiaEAME, 1987;

Bennett L1e1g Lee, 1989
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Mangostanol

mangostin

Chairungsrilerd HasAMe, 1996

Chen Uagany, 1996;

Sen LLAZAMUE, 1981;

Pai llagnaue, 1979;
Balasubramanian L16i¥ Rajagopalan,
1988;

Gopalahrishnan HagAME, 1997;
linuma LA AMUE, 1996;
Chairungsrilerd Hagae, 1996;
Asai LlazAE, 1995;

Sakai LlagAtMe, 1993;

Mahabusarakam LASAME, 1987
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Y-mangostin

[B-mangostin

Chen Uagany, 1996;
Chairungsrilerd UasaAe, 1996;
Iinuma agAM, 1996;

Asai LAz, 1995;
Gopalahrishnan Liag AU, 1997;
Mahabusarakam LASAME, 1987;

Sakai LLazA, 1993

Iinuma agAM, 1996;

Asai LAz, 1995;
Gopalahrishnan LUagnMe, 1997;
Mahabusarakam LASAME, 1987;

Sakai LAz, 1993

Asai llagne, 1995
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1,3,6,7-tetrahydroxyxanthone

1,5,8-trihydroxy-3-methoxy-2-(3-methylbut-

2-enyl)xanthone

BR-xanthone-A

Bennett L1a1 Lee, 1989

Sakai lagAE, 1993;
Parveen 418 Khan, 1988;

Bennett L1a1% Lee, 1989

Balasubramanian Li6¢ Rajagopalan,
1988;

Gopalahrishnan LlagAME, 1997

Balasubramanian 481 Rajagopalan,
1988;

Bennett L1a1 Lee, 1989
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