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Tsnwmam 12 au SudlsgmumsuouInlaeiiu 600 HadnsunnSuidfunar 2 Hou wevh
4” 4' F = a dy 3
WowonasnnuhmmsnaanuAnlnavesnoansuilla

-~ = o'
HANTENUNINMTINALISBONTFUAUN 1152V VUSLEM (nervous system) Y3DENDINY
¥

mivduang manh1dsuanudomis @5 peroxynitrite MU{A5e1 nitration Y

= L4 a = aa 3
nsaozdi 1y tyrosine Twonlad  nsapellu tyrosine N1Qn nitrated M30M5UNI tyrosine
R R P=1 q‘ 4‘ ¥ ar 9 A' A' =
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2.2 i’)‘tg‘gnan“iz (Free radicals) / mimuﬂ‘tm%’laﬂi: (Antioxidants)
2.2.1 0YYada5Z (free radicals) %38 ROS
Tatln@ oyyadasy (free radicals) Mifuaumgmsiialnier sendndulusiane
1o A . . a & o @ A W 2 - 4
UAYAY Reactive oxygen species (ROS) mﬂummﬂmanmﬂm Tay ROS 9259009 Tnmfga‘n
seahaemanalfiseniilusiseyyadease (radicals) n3oh ludivueyyadeasy (non-radicals)
A& {http://www.gpo.or.th/)
a . & A A A Aoa - '
8YYadasz (free radicals) 138 ROS Ao lulananiedosuniidiannioulaaifs) oy
a > 4 3 10 = A & o A1 A
sounenuaziiogdunmlszain 1 wie 107-10"° Suii SedadniluTuanah luedosuay
Jeehremuiadfisounll Tasasonsa9ia A Electron Spin Resonance (ESR) Twiana
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Reactive oxygen species (ROS) (http://www.gpo.or.th/) LAY

Superoxide anion radical 0,
Hydroxyl radical HO
Peroxide radical ROO’

Peroxy] radical ‘ LOO

Hydrogen peroxide H,0,
Ozone O,
Singlet oxygen 10,
Hydrogen radical - H

Methyl radical CH 3

A15197 1 uamﬁ’mdwwma%aﬁﬁsz (free radicals) 1102 Reactive oxygen species (ROS)

fan: http://www.gpo.or.th/
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2.3 598
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2.2.3 HANMIMAAiiveIeyyadass vaz ROS (hitp:/www.gpo.or.th/) NAtal
1. YGN30INSUuNeeNaUNIAT (symmetric separation)
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X' -HR —---—->HX +R’
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P = da 1 (YN é L S . -
in'5ua‘uﬂaanmunu‘rmwﬁlmnmmmzi]mﬂmau‘hm ‘1ﬂ!!ﬂ Superoxide dismutase
(SOD), Catalase (CAT), Glutathione peroxidase (GPX), Glutathione reductase (GR) g
Glutathione S-transferase (GST)
1 a o el 1 T o < v ot .
gmmsueumsenduauninuluiiame  ualudmihuenlani 18un  Glutathione,
Lipoicacid, Ceruloplasmin, Albumin, Transferrin, Haptoglobin, Hemopexin, Uric acid Bilirubin
118 Cysteine
¥ r: A da tor o é T |
crmm5amuﬂaanmuﬂuﬂnwﬂummsuaz‘lmmﬂmau‘hu 1ﬂ!!ﬂ Tocopherols,
Carotenoids, Ascorbic acid, Steroids, Ubiquinones, Thiols, Inosine, Taurine, Pyruvate, Gallic
acid, Flavonoids, Trolox, BHT Llag BHA
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Author Radical generator Radical detector Measuring time
(RoK) (AT ADUHATH:) (A6 T3 AMAR DA 12) (lafi )
Emanuel et al, 1961 | Methyl oleate + O, Perxide 1216 h
Stocks et af, 1974 Brain homogenate + 0, | O, consumption 1h
Frank et al, 1982 0l + G, Hectr Conduetivity 1-3h
Wayner et al, 1985 ABAP 0, consumption 30-60 min
Popov et ai, 1885/19G9 | Luminol + UV-A Chemiluminescence 1-3 min
Niki et af, 1985 ABAP 0, consumption 30-60 min
Klebanov et al, 1988 | Egg yolk + Fe™ Chemiuminescence | 10-20 min
Miller et al, 1993 ABTS + Peroxidase + VIS spectrophotometry | 5 min
TEAC - Test H,0,
Cap et al, 1995 AAPH Fluorensence, 70 min/sample
ORAC - Test R/p-phycoerythrin (12 paralkel)
Nakano et al, 19% Meth-Hp Luminescence, G, 20-40 min
Ghiselli et af, 1995 ABAP Fluorescence, 20-40 min
TRAP - Test R-phycoerythrin
Saramet et af, 1996 | Luminel + H,0, Chemiluminescence 10-20 min

ABAP: 2 2-az0-bis-(2-amidinopropane)

ABTS, 2,2 azinohis(3-ethylbenzathiszoline-5 sulfonic acid)
AAPH; 2,2 -azobis(2-amidinopropane) dihydrochloride
ABAP and AAPH are same substances

o @ ) - @ o .; ) o
AN 2 uﬁﬂﬂ‘)ﬁﬂﬁﬂﬂF]ﬂcl‘ﬁuﬂ'l‘i’)ﬂ‘l!ﬂﬂ'l"llliﬂiﬂ‘iﬂ‘llﬂ»iﬂﬁuﬂuﬂi}ﬂﬂ‘mmuﬂ

»
Tumstuteyyadasy

nn http://www_gpo.or.th/
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TagginsamaziEmananes
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1. ugiues snruda (W35 avmiuun Ins $10a (imaw))

¥ »
2. hideuvlgnlaa (U5 W naunuasHIHA $1A)

A A ¢
3.2 1n3eqiisuasgunTal

1.
2.
3.
4.

10.
11.
12.
13.

=
3.3 AN

howoN

qﬂnsafm?muﬁwhaq

130994 4 SN (Sartorius TE214S)

Blender (Moulinex Optiblend Duo)

Centrifuge (Beckman Coulter, Allegra X-12R Centrifuge)
Rotary Evaporator (Buchi)

Hand Held Refractometer (Atago, Japan)

pH meter (Sartorius PB-10)

Water bath (Memmert, Thailand)

Thermocouple (Yokogawa model 2455, Japan)

Auto pipette (Eppendorf)

UV-Vis Spectrophotometer (Shimadzu UV-Pharmaspec)
Vortex mixer (Scientific Industries)

A5ZAIYNIOI Whatman 11193 4

Sodium hydroxide (NaOH) 0.1 N
Phenolphthalein
Buffer Potassium chloride (KC1) pH 1

Buffer Sodium acetate (CH ; COONa) pH 4.5

14
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5. Trolox (6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid) 1 mM
6. ABTS (2,2’-azino-bis-(3-ethylbenzthiazonline-6-sulfonic acid))
7. Manganese dioxide (MnO, )

3.4 Yunewuaz IEMINAasa
a e A o & [ v . A
1. manageumsseuiumalszamiuda ivedndendandmveniwveurjnlng
o -
nmmnzauiumiwan
. r -
1.1 MNIBUANIOENNIILGIV3S (MAKUIN 1)
[0 »

vuguessthudeti sasida 1 : 5 misiediaiiu 3 dw Tavludazdau
o : 4 = o ° o °
ideudin a3 9.09, 13.04 uaz 16.67 ulesidua awdwy 1 linadeu
msveuiumalssamdudia dadel.2

- o’ 4 [ 1w v

Taudenldgasisznoudmindeursnlan 16.67 ulesivud wisdetn

) ° v - o a = o o [} o :
du 2 dau dhduh TlilhmsisdSuaveands waziidudn 2 Tlsemeieen 2
du daunSedzmogeIma guvgll 70 eswaied  wdnihmsiadinm

o
LRILE
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¥ T 1

ideiinhuguess wilssdivguammalssamduiadd ndu s

kazaurey TausIy Aa3T 9 point hedonic scale (MAKUIN 9) Tauldgnaaey

979U 30 AU (Randomized Complete Block Design : RCBD) Modmdenlnld

[
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¥
huguiessn ldsumsveuiugegs
a i 4 - 4 v
2. M3ANTIZHBINLSZNRUMAAINAZMEBNINIDBIAY
= d ¥ o 173 d'
2.1 MIAATAMNILY A1eA309 pH meter (NANUIN 1)
o < d g ¢ v
2.2 IinnzvinediFuansa Tnemsnmsadiomsazaiminasgie NaOH 0.1 N
(MANUIN N)

3. MIANHINIZIINMINAATININZ T
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4. MIANINTZU UM TIPS Iz N

4 o o o e oy w 8 o & a

WevimhugueisuasthuguesintuuAusnungungll 4 uag 10 e

= [y Y o = 4 o =
wagoe Wuszeznm 14 Ju wdnh i imszianynsdivesueuIn leoiv uag
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= d r = Y aA . .
5. manTIEHaNunItIveaeuInlemiiu 41035 pH Differential Method
(MANUIN V)
= 4 a [ o =1 P23
msuaszviueuInlyoniuvez 14 dwiwes InunaFounaelsa Aler 1 a1y
I'4 o o =y o
Wudy 0.025 Tuas uaz Ties TsReuozdinn Moy 4.5 anududu 04 Tyars
: £y { =y J vl L) a
viniuaanuAnnaiy Tavianin1sganiuudsdItinies UV-Vis Spectrophotometer
NNNVEIINAY 530 1A 700 U1 THuns
o ‘ o a Y Ao . .

6. M3 UASEHANNE NSO lUNIMNBeYYaBa ST A8 ABTS radical cation
scavenging assay (NIANUIN f)

Iﬂams%ﬂmmmmmmmmﬁﬂs:na‘u“lufmﬁﬁﬂ“lumsﬁmwaqyaﬁﬁsz

b d & i
ABTS ™ nanuuniaau 734 U1 IUIUAS
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Dependent Variable: like

Tests of Between-Subjects Effects

Type I Sum of

Source Squares df Mean Square F Sig.
Corrected Model 69.911(a) 31 2.255 1.751 .033
Intercept 3509.378 1 3509.378 2724.413 000
man 66.622 29 2.297 1.783 031
syrup 3.289 2 1.644 1277 .287
Error 74711 58 1.288

Total 3654.000 90

Corrected Total 144.622 89

a R Squared = .483 (Adjusted R Squared = .207)

1 a ¢ a A W a
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Dependent Variable: like

Tests of Between-Subjects Effects

Type III Sum of
Source Squares df Mean Square F Sig.
Corrected Model 89.711(a) 31 2.894 1.323 177
Intercept 2867.378 1 2867.378 1310.428 .000
man 89.289 29 3.079 1.407 134
syrup 422 2 21 .096 .908
Error 126.911 58 2.188
Total 3084.000 90
Corrected Total 216.622 89

a R Squared = 414 (Adjusted R Squared = .101}
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Dependent Variable: like

Tests of Between-Subjects Effects
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Type NI Sum of
Source Squares df Mean Square F Sig.
Corrected Model 264.033(a) 31 8.517 3.741 000
Intercept 3132.900 1 3132.900 1375.882 000
man 99.433 29 3429 1.506 092
syrup 164.600 2 82.300 36.144 000
Error 132.067 58 2277
Total 3529.000 90
Corrected Total 396.100 89

2 R Squared = .667 (Adjusted R Squared = .488)
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Dependent Variable: like

Tests of Between-Subjects Effects

Type 11 Sum of

Source Squares df Mean Square F Sig.
Corrected Model 177.078(a) 31 5712 3.011 .000
Intercept 3397.878 1 3397.878 1790.885 .000
man 80.456 29 2.774 1.462 .109
syrup 96.622 2 48311 25.463 000
Error 110.044 58 1.897

Total 3685.000 90

Corrected Total 287.122 89

a R Squared = .617 (Adjusted R Squared = .412)
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AszUIUMsHARNgungil 70, 80 uaz 90 B uTAIFYT A9 ABTS radical cation scavenging

s o o’o’ et o .
assay YBIHAANWMNLQIIDSS (15 Brix)

Dependent Variable: slope

Tests of Between-Subjects Effects

Type 111 Sum of
Source Squares df Mean Square F Sig.
Corrected Model .004(a) 2 002 1.260 .349
Intercept 576 1 576 348.815 .000
temp .004 2 .002 1.260 349
Error 010 6 .002
Total 590 9
Corrected Total 014 8

a R Squared = .296 (Adjusted R Squared = .061)

i = d o =
A13NNARUINT 6 M1TanT e Ll sl uEse lumshaweyyadaselu

ﬂ'iz‘lJ’mm‘iNﬁﬂﬁQﬂmQﬁ 70, 80 1tD 90 peruraiiuadI678 ABTS radical cation scavenging

a o 24 ol o .
assay UBIHAANUMUIUGIUDTI (45 Brix)

Dependent Vaniable: slope

Tests of Between-Subjects Effects

Type 111 Sum of
Source Squares df Mean Square F Sig.
Corrected Model .124(a) 2 .062 .108 .899
Intercept 74.922 1 74.922 130.327 000
temp 124 2 .062 .108 .899
Error 3.449 6 575
Total 78.496 9
Corrected Total 3573 8

a R Squared = .035 (Adjusted R Squared = .287)
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Tumahmeeyyasaszlfidmesndiatulninguess

= = J o <
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- Y P a a aca
NITVIUMTINUINYINQUNATY 4 UDT 10 IAUBDHYT A203% ABTS radical cation scavenging

a  a d : oed 3 .
assay UDIHAANUNUIUQIUDIT (15 Brix)

Dependent Variable: slope

Tests of Between-Subjects Effects

Type II1 Sum of
Source Squares df Mean Square F Sig.
Corrected Model 2.063(a) 1 2.063 58.733 002
Intercept 58.510 1 58510 1665.797 000
temp 2.063 1 2.063 58.733 002
Error .140 4 035
Total 60.713 6
Corrected Total 2.203 5

a R Squared = 936 (Adjusted R Squared =.920)

P - o ] -
M3 UMANLINT 8 MIniaszHanulsUsuanumansolumsiaweyyadaszlu

4 o = a ad . . .
NIZVIUMSINVINYNUYIU 4 UD210 DI DITUAAIIT ABTS radical cation scavenging

-y o :’ o ° .
assay UDIHAANUNUILQIUDIT (45 Brix)

Dependent Variable: slope

Tests of Between-Subjects Effects

Type 111 Sum of
Source Squares df Mean Square F Sig.
Corrected Model 170.645(a) 1 170.645 186.768 000
Intercept 6550.114 1 6550.114 7168.981 000
temp 170.645 1 170.645 186.768 .000
Error 3.655 4 914
Total 6724.414 6
Corrected Total 174.300 5

a R Squared = .979 (Adjusted R Squared = .974)
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