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#3199 2.1

Free radicals

Reactive oxygen species {ROS)
Superoxide, 07"

Hydroxyl, OH*

Hydroperoxyl, HO3

Carbonate, €0y

Peroxy!, RO;

Atkoxyl, RO*

Carbon dioxide, {03

Singlet 0;'Zg*

Reactive chlorine species (RCS)
Atomic chierine, CI

Reactive bromine species {RBS)
Atomic bromine, Br’

Reactive nitrogen species {RNS}
Nilric oxide, NO*

Nitrogen dioxide, NOj

Nitrate, NOj

pyyadasziayash bilyoyyadease

Non-radicals

Reactive oxygen species (ROS)
Hydrogen peroxide, Hx0;
Hypobromous acid, HOBI
Hypochlorous acid, HOC!

Ozone, O3

Singlet oxygen, O7'Ag

Osganic peroxides, ROGH
Percxynitrite, ONOO™
Peroxynitrate, O,NOO™
Peroxynitrous acid, ONCOH
Nittosoperaxycarbonate, ONOOCO;
Peroxomonecarbonate, HOOCO;

Reactive chlerine species (RCS)
Hypochlorous acid, HOC

Nitry! chloride, NO,C

Chloramines

Chiorine gas, Cl,

Bromine chloride, BrCl

Chiorine dioxide, CI0;

Reactive bromine species {RBS)
Hypobromous acid, HOBr

Bromine gas, Bra

Rromine chloride, BiCl

Reactive nitrogen species (RNS)
Nitrous acid, HNO;

Nitrosy! cation, NO™

hitroxyl anion, NO™

Dinitrogen tetroxide, Ny04
Dinitrogen iioxide, M;03
Peroxynitrite, ONOO™

Peroxynitrate, O,NO0™
Peroxynitrous acid, ONCOH
Nitronium (nitryl} cation, NO;

Alkyl peroxynitrites, ROONO

Alkyl pesoxynitrates, RO;0NO

Nitryl chloride, NOCI

Peroxyaceryl nitiate, CH: C(OYOONG,
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Schumacker, 2006)
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ASOUROAIAANT B3 (Electron transfer)

2.2
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3. ﬂTumﬂ%{ﬁm‘ifu (termination of radical in chain reaction)
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mﬂmmaﬁmz (Kobayashi, Scott/ D, and Deleo, Frank R, 2009 : 300-333)
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¥ eyyadaszuerialivinfinlunstidneoeningenie (drg detoxification)
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AIONHDYUODAITRIOMISAIUDDATIAYY (antioxidant) (Pharm-Huy, Lien Ai, He, Hua, and

Pharm-Huy, Chuong, 2008 : 39-96)
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= ' 3 Py g W e N ' o
ayyadaselusenmeandiiuas e luldiluduasiwunead

NTTUIMMIAINOYYADATY (Antioxidant process)
N 2 3% Ao
¥
L. MIgudalgnsugnlesueioyyndease ( Chain-breaking antioxidant)
3 = t :? o Ay 4 3’1 o o e, 1o 9
msdueyyadassngulasdlumsi ldugmsengalgisorgn las dennli

o = a =
suyagaIznaetlum o

2. myflesnumsiineyyadase ( Preventive antioxidant)

W
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arsnguivzilesiululdifaoyyadaszaa v g andnsimsfindjase
& YL aan o ] ) - o X . . .
wmuyﬁammﬂumuaumwu 1*1‘%S'YI"IE\*IUE]‘Ig?,I“E}E]ﬂ"j31’]!.ﬂﬂ‘1]mtﬁ':l (scavenging antioxidant}

A < Ad W ow = a g o ¥ o
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I a 4
Yszinnves ﬁ??ﬁ’?uaaﬂ‘ﬁ!ﬂTUﬂ 1w lmaag

il 2 ﬂfj:‘d (Pharm-Huy, Lien Ai, He, Hua, and Pharm-Huy, Chuong, 2008 : 89-96)
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/. nqumﬂmau Jea (Enzymatic antioxidants)
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SOD

0, +2H —— HO,+ O,

o« o' o o st =y ' o
wulydgluleieon lsddaiune annsowuinaliFianneta uaved

ANBUANANAU TRiR Az TUAVDITINT IR ntadhy 4 aiie (Halliwell and Gutieridge,

2011) AL

L1.1

Cupper-zine SOD (CuZnSOD )
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Manganese SOD ( MrSOD) 30 SOD 2
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Iron SOD ( FeSOD)
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Nikel SOD {NiSOD)
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Streptomyces species (acrobic soil bacieria)
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upondi 2: wonlaisd Tans3A99 (reduced metal enzyme : M — sop) i

Ireduced)

o ' L e oo i ar - Wy
Siaaasounn O, uazvinlfnsmswnvaesldsaeu melnld  H,0,

AATUNT
My gmg — SOD + O, % M., —SOD + O,
Myggueey ~SOD_+ O, + 2H Mg SOD  + H,0,
0, +0, + M —* 0, £ HO,

$7001¢ CuZnSOD
c'—sop + 0, —» Cu'=SOD  + O,

+ 2H ——» Cu" —SOD  + H,0
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Cu — SOD + O

'
2

0, +0, +2H — 0, + 0,

1.2 o lwimmiag { Catalase: CAT)
. ’ W
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I's . < L4 W & A ' el
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1.2.1  Monofunctional catalases
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1.2.2  Bifunctional catalase-peroxidases
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1.2.3  Manganese-containning catalases

g oo

=1 =) =3 o 3 = ]
Hunamiledussndsznevdivlulona wumwisnuansuiungenly

NIAUANAN 1¥YU Lactobacillus plantarum WD ﬂfju thermophilics

nalansnusandesuves CAT

¥
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¥ = 4 + wrooan
VUADULLIN : L‘Hgﬂ‘?’lﬁjumﬂl}ﬁa‘ﬂﬂm’ﬂu1%ﬁﬂ1ﬂ11aﬁ {F{.‘.} — CAT) 127UDnanIduned

x 2
a1 mnlslaneuloioonlad W 1 uag misusenousai | (compound I ;

O=F¢ '—CAT)

] a ¢ s N a1 P 4
dumeudi 2: lelannunlefoanladielvdianaiouaoiiiun compound 1 lAnGRA MM

Fluth eeagnuuazioulxiamuaanduiuin  dsauns
H,0,+ Fe"— CAT ~ —% H,0 + compound] (O=Fe "'—CAT)

H,0, + compound I —» HO + O, + Fe'— CAT

2 H,0, —» 2H,0 + O,

o = . .
uau“lm?ﬂgmvlﬂamﬂasaawmﬁ { Glutathione peroxidase: GPX)
ar o 7
(Ton Tw52qUa unzaudue. 2549)

o

¢ ' 2
o laitiselidadinniuentsznovlulumna wolam U luieme venaniids
I M Y - a W oA A

amnsowy dlufis dad vazuuaiiFoideslfoendioy Hwdhiinldoulelaney
g ' o =

wlefoanlaalmduiundoweulsinmues uiisu'lningmInTounleisondme

dy 3 =§ < o I W f

i1 9sidms naa InTougluuyidas (Gshy wWuaslidimaniou uaznatuiun
= o 1 el ot

g nlouuuueend led (GSsG) sawIndiisendae dsaums

GPx
H,0, + 2GSH — GSSG + 21,0
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LOOH +2GSH ~—* GSSH + LOH +H,0
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L4 owtainga InTeuSannd (Glutathione reductase: GR)
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vihiaoumsnaa InTeugwueendlad Gssc) THiluzUuuidadg (GsH)
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W .
Junoufi2:  oxidized form glutathione (GSSG) 1z3uTlysnonuaosd391n compound 1 14

L‘idJ‘u reduced form (GSH)

FAD-GR + NADPH+H' ——» NADP' + compound I

compound I + GSSG ——— 2GSH + FAD-GR

GSSG + NADPH+H —» 2GSH +NADP’
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Taqnsilgisovesen Tmiglnlesoanladaaiuag, 10w lwlinmuas,
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wulaingan InTounlofoandind uaz roulainga Inlor3dmma awgui 2.3

Phatoexcimtion i
0, 20,
3 Singfet oxygen
e
_ NO -
F _/ - Haber Weiss reactin
ONOO (\’ 0O; > o,
Peroxynitrite Superoxide anion \/
2
Superoxide dismutase 14 2+

Fe

U ‘/\-OH

SO0, SOD2
a” \z\é 0,
ocr ¢ = H,0
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Hypochlorite Myeloperoxidase  Hydrogen peroxide Fentan reactin Hydroxy radicle
+H0
NADP" 2GSH H,0,
Suptiere ey Y Qo GLD @;ﬁ*ﬁ'ﬁw
NADPH + H GSSG 0,
+ v
H0 H.O

2
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2. ngun T 1oy s (Non-enzymatic antioxidants)
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- NIAYIN (uric acid)
- UAZUM (bitirubin)
- Iﬂiﬁuﬁ%ﬁﬂﬁﬂiﬁﬁ: (metal-chelating proteins)

- 51O Y (ransferin)

ATAUDYYBDAIZNWUBNT WY {nutrient antioxidant)

2.2.1

2.2.2
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(Pharm-Huy, Lien Ai, He, Hua, and Pharm-Huy, Chuong, 2008 : 89-96)
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715152nauHWO8A (phenolic compound)
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1y msusznsuusatluaw (simple phenolic compound)
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() Inwaviuea (polyphenol)
o) e 3 A 2 = o 1
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