Y] a a d
13533933%81“7‘1“5
TuNaINeNds ARINNSNHAIITAS

@ 4

INVIAFATUHITUNG (WAUINAAN UNDATINNTTUINEAT)

q

USayan

@ a o 4 [ a o
NAUTNAANUNYATIVINTTUINYAST W@NuTWaﬁﬂﬂ!“ﬁ

GaLR AV

v (54 9
!%{?N ﬂ"li‘ﬁmu"INa@ﬁﬂ!“ﬁ’uﬂuﬂiSlﬁﬂﬂllﬂﬂaﬂﬁ1@1a

Development of Reduced Sugar Roselle Jam Product

U

U o L4 = 4
HINNIVE UNFANUIANHU NUNTENIA

ya <
lanarsantivroulag

¢al a a ¢ o
mmswﬂ?nmammwwmn

Y daa 4 ax
( AFIWATATINTINTNY 53NN, Ph.D. )
i a a d v
91 1saNInE I nenfinuss
( ATBMEnT19136383A1 IUNTINGF0, Ph.D. )
HIHTMAIN
-4 @ @
( 599PNAATINTOPUIAT UFITA, Ph.D. )

U

=

d
( TOIMNTANTINITYNUIUT 53N, D.Agr.

9 a

a A U

ANUATUNAINLNAL

UNAINGEY N INALNHASAITNS SV



a a J
IMNPIUNUD
A
INEIN
Y a o J dm‘ 3
NITNAUINAANUNUINUNTSIIYULUAIAAUIATR

Development of Reduced Sugar Roselle Jam Product

Tag

@ C4 J
UNENIUIANEE NUNTENA

LU
v a A @ a @ 4
UUNAINYIAY UN1INYIQYNHATAITAT
4 J 1 = a v A Y a o J
!ﬁ'ﬁ]ﬂ'ﬂn@’fﬂ\luimllﬁﬂﬂ'ﬁiyﬂgTJﬂﬂ'lﬁ'lﬁ@]ﬂJWWUmm@ (W@lu'lWﬁ@]ﬂmc'ﬂQﬁﬁTﬁﬂiillLﬂ‘H@]i)

N.f. 2557



a

a L3 g %’ =)
u\‘iﬂﬂ‘lﬁlﬂi QWZJﬁiZ‘WQi;{’ 2557: ﬂﬁ‘Wﬁllu’lWaﬁﬂﬂ‘l“ﬁ’uﬂuﬂi%ﬁ]ﬂﬂuﬂﬁﬁﬂu’lﬂ?ﬂ ﬂiﬂJﬂJ'l’JVIEJ'lﬁ'lﬁﬁi

o

wadia (RN gAEIMNTTNINEAT) UINAIINAANMATRAEIHATTUAYAT AN

Y a o 7 a a S o Y Jdan o ax v
NAUINDANTUN ﬂTﬂT‘iﬂVllﬁﬂ‘H']']“Vlﬂ']uwu‘ﬁWﬂﬂ: ﬂ"]ﬂﬂﬁ'lﬁﬂi'ﬁ]'ﬁﬂWﬁ{]ﬁ $33099, Ph.D. 142 i1

o @

sy Aa s A = a a an Y A ] = o
J1UA ﬂuu3ﬂﬂﬂ§gﬁ\iﬂlwaﬁﬂy’]@‘V]‘ﬁWﬁ"’UEN']ﬁﬂ’liﬂ‘UUfVN‘ﬂﬂJWa@ﬂﬂmﬂ’]WﬂigmﬂULLﬂQLLﬂ$ﬂ15WY§Nu’]

a
o '

A o 2 2 A ~ = A Yy v ¥
HARdMNNINNTZRIVIAUNE YA 9nMsIfFsufiougun NI ZReULAINIUNMTOUNEIA8aNT o U (50,
1 v J '

60 1az 70 earuaaIFed) uazmsouuieale luTasnsugyania (1920, 2160 taz 2400 Fad) WUINS
v v ' 0 v 9 ' v P =& °
suniedae lulasniwgyamaldszeznanlumseundaiesnnmseuniauvaniou Fannmsmuom
TaglHuns1a09v03820d (Lewis’s model), HUUTIABIVDIUNY (Page’s model) WUIMDUTIADIVOUNIAINITD
pBuIMIeUNTaIaand1 Taelia1 R wag RMSE 0glu19 0.95-0.97 1ag 0.08-0.11 awd1sn Tasnmnnues

g A Y v 1 9 A (2 2 a
nszReunasiumseuunale luTasnisuguainmaiifesaznsauda UsuaouTnleertiu uaz
wn I v a A e A Y ¥ Y v A =
Auautia lumsitluasdueyyadasziganaredaikiumsouniinsanion Tlagn1souuian 1920 W i
= a y " v o H o a o o
Pnaweu Inlyniingaiga miny 5280.11 mg/100 n5u hmiinude waganms Imatanisdunvaiuyy

v
v W

o ) . 4 4 v o @ ' o B {
219UV (Laddering interview) Lﬁﬂﬁﬂmmmﬁuwuﬁszmwﬂmaﬂymz (Attributes) Haf 1@ (Consequences)

o Y a

1 a o Jd 9 J 1 = o
Az (Values) vosnaasusinendmiudus Ina Tagldaaededus Inaueusiuou 100 au ISuuvdeuny
Ed

A A Y [ Y o 1% ' k) as . 1 Y I 1
TILﬂt’J’J‘U’E'Nﬂ'lJf:(ﬂJﬂ?W!!ﬁ%ﬁIﬂ“lfu"lﬂﬁ NUUNINITNITIANYUAIYIT Cluster analysis ﬁ'lﬂJﬁﬂLL'U\‘illﬂ!l]u 3 nQu

A

Y a 1 Y = v A 2 Y =
qus Tnannnguldanueaulaldlunuimadonnu de anmihaalasldarsnaunuanunnuuaziguauiia
a oA o { o ' A S
Tumsdueyyadasy Taengui 2 Ims Iiazuuumomnerdusugunmias Tnsuimsgannguouduilu
=T’ o o o A o ¢ ¥ o o A o d5 = PV 1 aa
nguhuihvinedmsumsianeaad st 1InUUMMINAIIREAN M AgANYINAYBITE AL AR
¢ 2 { 3
Toladuazya Taa Taoaaumunsnaaeuy Mixture design ladananes 7 gas laogas 1 (hena 175.44
a 4 1
g.a@lolwd 0.133 g gmlaa 0066 g) IAmzuuunureuIassINgIga (6.8) MINUNUNINAINFOU
(Preference mapping) WuMaNBUzszsNdAAoANUAIAIVDLIA AWEIN-I11uNITNT MSINIZAAUDS
@ 2 1 1 T ] a a @ 2 =
senuuvuuiwazdanvazlsinglinaaemanursey Taesiu 0d1a lsamunengasi 1 JSuanhmagauasl
a A Ao o ¥ o= oA d' A a3 o ' = a =
PsuaweuTnlentuim dniududengasn 3 iesniniihmadiniuaziaisueulnlyeiiugeiga
9 Y "
nimivih ldwannduilodudave ey TasAnwidninavounadusiiamunendagauazsiamnendad
¥ 1 2 a 1 1 o aa
silaaz 3 szaU (ovaz 0.8, 1.0 uaz 1.2 Tasimiin) wud USuaweuInlaeiiulinanasiumeada ¢
1 9
>0.05) Tuvaginmsldmaauriiammensagedosas 1.2 IaazuuuanureuTaesaugega 1IniuIng
nageumMsensvvesgnadou lurumsAndiuau 150 au nuNazuuuANYe D TaesWoglusIIre
S Y = & vy A o A o Y an
@nieereuliuna1s uazie livoyaveInannunLeMNBUNINLAZIINTNATOUAIBIT McNemar’s
] o
Test WUNAWTNUMIEONTVYDIRYS Tnn TRed1eTiiod Aty (p <0.05) azmsAnBIRUATHYBILENNT IO

a

' 3 o ° o s ' a 4
“luﬁzmwmsmmnymm 4 !ﬁﬂu Iﬂﬂ‘i/]'lﬂﬁ’ﬂﬂﬁ@ﬂ?]ﬂﬁﬂﬂ”lﬂ meﬂ?mmuauTm"lmmuuaﬂmLﬁaqmwm

g

g A X
!Lﬁ33333!3@11uﬂ15m‘ﬂlwumu (p§0.05)

a

A A a | s a a J W
DYUDBOUTA a”IEJEJ?J"]YO?J”HH?EJT]‘]ﬁﬂH”I’J‘V]EJ”IHWHTJWaﬂ



Nonglak Ngampeerpong 2014: Development of Reduced Sugar Roselle Jam Product. Master of
Science (Agro-Industrial Product Development), Major Field: Agro-Industrial Product Development,
Department of Product Development. Thesis Advisor: Assistant Professor Pisit Dhamvithee, Ph.D.

142 pages.

The aim of this research were to study the effect of drying methods on the roselle qualities and to
develop the roselle jam from the dried roselle. Two methods of drying (tray dry method at 50, 60 and 70 °C and
microwave vacuum oven at 1920, 2160 and 2400 watts) were conducted. The results showed that the
microwave vacuum oven had less drying time compare to tray dry method. The Lewis’s and Page’s model were
used to describe the drying characteristics of dried roselle. The result showed that Page’s model (R2 = 0.95-
0.97, RMSE = 0.08-0.11) was appropriated for describing the drying characteristics of dried roselle than those
Lewis’s model. The dried roselle from microwave vacuum oven had more the higher rehydration rate,
anthocyanin content and antioxidant activities than the tray dry method. At 1920 watts of microwave vacuum
oven was the suitable condition for maintaining the anthocyanin content (5280.11 mg/100g dried roselle).
Laddering interview technique was used to investigate the consumer behaviour including product attribute,
consequent and value. A hundred participants were enrolled to answer the health and nutrition questionnaire,
then cluster analysis was used to classify all participants into 3 groups. Three groups were found in this study
and all groups were interesting in sugar substitution by sweetener and antioxidant properties of plant. Group 2
had the highest scores of question about health and nutrition. Types of sweetener and their levels were carried
out by mixture design (7 formulars). Also, 7 formulas were used to evaluate anthocyanin content and sensory
evaluation. The results showed that formula 1 (175.44 g sugar, 0.133 g stevioside and 0.066 g sucralose per 500
g jam) had highest scores of overall liking (6.8). As a result of Preference mapping, it was found that stability,
spread ability, adhesiveness and appearance were the key attributes of roselle jam. The formular 3 were chose
because it had low sugar content and high anthocyanin. For texture development, the high methoxyl pectin and
low methoxyl pectin 3 levels (0.8, 1.0 and 1.2%) were carried out. It was found that it had no significant
different (p > 0.05) in term of anthocyanin content. However, 1.2% of high methoxyl pectin jam was highest
score of overall liking. For consumer test (n=150), the overall liking score had slightly over to like moderately
and provide information of healthy jam to consumer and determine by McNemar’s test (p <0.05). In addition,
qualities of roselle jam during storage for four months were studied. The results showed that anthocyanin

content was decreased when temperature and time of storage were increased (p<0.05).

Student’s signature Thesis Advisor’s signature
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1311: Wong et al. (2002)
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30 cyanidin-3-xylosylglucoside 130 gossypicyanin UaZLDU Tnlwertiu2 vlinsesne

delphinidin-3-glucoside (18 cyanidin-3-glucoside (Du and Francis, 1973)
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wou In'lae1tiau (Anthocyanidin)
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woiliila (Apple)
< J Y J
HUaAAD I3 UN (Black currants)
o=l .
UQIUD39 (Blueberries)
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o= .
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& (Oranges)
WAy (Plums)
115A% (Radishes)
IAU05T (Raspberries)
ANIDIUD 'ﬁfd‘i (Strawberries)
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9y
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A 1
UZIUDNI (Egg plant)
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HUaALBT3 (Blackberry)
a u'd' .
UaLUo35 (Bilberry)
T¥awess (Chokeberry)

NILREULAI (Roselle)

Peonidin

Cyanidin

Cyanidin and Delphinidin

Cyanidin, Delphinidin, Malvidin and Peonidin
Cyanidin

Cyanidin and Peonidin

Cyanidin and Delphinidin

Cyanidin and Peonidin

Pelargonidin

Cyanidin

Pelargonidin and Cyanidin

Malvidin, Delphinidin, Cyanidin, Peonidin,
Petunidin and Pelargonidin

Cyanidin

Delphinidin

Cyanidin

Delphinidin, Malvidin, Petunidin

Cyanidin

Delphinidin, Cyanidin and Eyanidin

n3: aau1laann Deman (1990)
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o= .
19939 (Cherries)
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aANI0IUDTT (Strawberries)

ag'u (Grapes)

Cyanidin 3-galactoside
Peonidin 3-galactoside
Cyanidin 3-arabinoside
Peonidin 3-arabinoside
Cyanidin 3-galactoside
Cyanidin 3-arabinoside
Cyanidin 7-arabinoside
Cyanidin 3-glucoside
Cyanidin 3-rutinoside
Delphinidin 3-glucoside
Delphinidin 3-rutinoside
Cyanidin 3-rutinoside
Cyanidin 3-glucoside
Cyanidin 3-gentiobioside
Peonidin 3-glucoside
Peonidin 3-rutinoside
Cyanidin 3-glucoside
Cyanidin 3-5-diglucoside
Cyanidin 3-diglucoside
Cyanidin 3-rhamnoglucoside-5-glucoside
Quercetin 3-glucoside
Kaempferol 3-glucoside
Pelargonidin 3-glucoside
Cyanidin 3-glucoside
Delphinidin 3-5-diglucoside
Petunidin 3-glucoside

Malvidin 3-glucoside
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wou In lwe1iiu (Anthocyanin)

ag'u (Grapes) (cont.)

< ot
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Malvidin 3-5-diglucoside
Kaempferol 3-glucoside
Quercetin 3-glucoside
Myricetin 3-glucoside
Cyanidin 3-glucoside
Peonidin 3-glucoside
Cyanidin 3-glucoside
Cyanidin 3-rutinoside
Delphinidin 3-glucoside
Malvidin 3-glucoside
Petunidin 3-glucoside
Cyanidin 3-galactoside
Cyanidin 3-arabinoside
Cyanidin 3-glucoside
Cyanidin 3-xylosylglucoside
Cyanidin 3-5-diglucoside
Cyanidin 5-glucoside
Delphinidin 3-5-diglucoside
Delphinidin 3-glucoside
Delphinidin 3-diglucoside-5-glucoside
Delphinidin 3-xylosylglucoside
Cyanidin 3-xylosylglucoside
Delphinidin 3-glucoside

Eyanidin 3-glucoside

n3: aau1laann Deman (1990)
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RIGE 1$ﬁlﬁ’@ﬁ uiier 1dun Gel strength (N) Rupture strength (N)
Brittleness (mm) ita% adhesiveness (N*s) @%}’Jﬁllﬂdi'm Texture Analyzer TA.XT. plus 3 GEIGILG)
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g o a J
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NWNATUNTINTWLASNNNLAY AU
1) AMATNNNAIUNIENIN
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1 Y Ao a a o <3 @ 1 9 a @
3.3 ussylavaauninishilaaiinilsunas 150 n3u vl lugIVANEUNYN 2 52AL 25
= Y o =2 9 = [ L ]
Hag 37 A UTATH 1aIMNITANEIRUMANWAUMININLAZIANNN 2 dila1tlusgg
A A A P~ 1 A= Y 1
doudouusnuaznnneulufoun 4-6 Tasmaunmnany 1dun
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31 CM 3500d S18az0oaudad lumManLIn .
9 =\
42 UMUNNATUAL

a 4 =Y a A
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v I 1 @ A Ay ' =
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Moisture ratio

= =
S o

Mok tare ratio

=
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a = X ' Y A o v '
NNN 13 ﬂ"lilfﬂ'ﬁﬂut!ﬂﬂﬂﬂ’ﬂﬂ\l%u‘luigW'J”I\Tﬂ15’01JLWNV]§$ﬂ1Jﬂ'J13J5@1!!;!@353830?11@]1\10]
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dmsumsesuieman)asuulannuaualsuuuines Wy MiouuIAIBaNTey

s [ 1 ] 2 ] Y 9
A1 RMSE 0g11u%29 0.09 naza1 R'egluai3 0.95-0.97 uazmseunuianieszu lulas
FgaMA A1 RMSE 0glu79 0.08-0.11 naza1 R'oglusi 0.95-0.97 ilesiuiesie
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g 11519 0.75-0.87 wazmsevuiealeszun Tulasnvsaugyane A1 RMSE oglusag
0.30-0.33 1azA1 R*0g11u519 0.72-0.74 11905 U18A28 LUVTIABY Lewis’s model (A15199 9)
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(2554) 1HPINIIN Page’s model (1949) lasiimsdTulysaumsvesadaluilaeldningin

A 2 = & 1A 1 A ° - ) ° o

MPIUNIBNHHIAIAD n (AIAINYRVUTIaed) WeM lduVTIaeIaIuITaMIuIenIs
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a =
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model TunisefurenmsiudanuidszansamvewuusiasaiieiinisnFeuidieud
coefficient of determination (R’) 11a2N13AAAIVBY chi-square (X2) sEMINmdaT U
1NNINABDILAZNITIIUIGNUI VU004 Page mmma%ma"lﬁ’ﬁﬁqm (Doymaz, 2005)
WURIAVIUIIEAS 1FUVDII1a09  exponential, Page’s tay diffusional TuMITOT LY

a

s o Y asq o o Y v % ~ a &
auUNamans lumMIiunand lgmsmunadisanioungungil 30-90 A sAITYT &9
Aas [ o Y o Y o Y 4
gangiinadensimsmunilagazilvnarlumsiusitanas aanan1snaaeIny
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o . a I { 1
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[] [ 4
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aana1lun1seuuyie 9IAMIANEIIaUNARaATUYRINITaULTa TaglFuuus1aeany I
HUDT1A09U09 Page NUNTUSUUTY (Modified Page) Apuuvirassnanigalumsiine

a

(AAITTU LLDY NUNDT, 2553)
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4 2 o ' ] 1 A 2 4 A
%auwaﬁqﬁﬁ5ﬂ15@ﬂllﬁl\1ﬂluu%u5$ﬂﬂUhJIﬂﬁL'JV‘Iﬁ']llﬁ YINIANWUIANT n !WiJﬂdjutﬁ@!‘Wll

a9

v o

masiad luIasnilumseuuns aeandesnuauIteved Alibas (2007) H1MIANBINITIN
¥ ' Y ¥ v A& g9
uialy Nettle szra1emsousivaniou lulasn uazenluszuugyainie wuauiield
o a Yy 9 Y a J U
HUUT1A09 Page’s model 0FU18MsOUNRIAE 1Y TAsN RIS TweT 0 uINNT 2

v o J

9 [ = ‘a A @ ~ 9 1 Ao
’c’ff]@ﬂﬁ’E’Nﬂ‘Uﬂ1§ﬁﬂ‘1§1ﬂ'l!l,iﬂm’f)iﬁﬁﬁﬂﬂl@ﬁNﬂﬂlﬂﬂﬂﬂﬂﬂﬁlklﬂiﬂinw NUIIMNNIIINE 500,
A a ¢ ' 0 o w o oA ' Ay v
750, 850 ag 1000 UATWITINADT n WINNIT 2 aulum JIANDUS A n aautilna 2 (Ozkan
9 (% a o Y a 9 U 1 A [
et al., 2007) Ll,ﬁ$ﬁ@ﬂﬂﬁi’Nﬂ‘]J\1”ILlTl]Elﬂ15@‘].]&&14\11/\1@11?(@1@’3811111?15!31/\] WUIAT n UATUTINNI

2 (Soysal et al., 2006)

v 5]
' a J a A o
ﬂ1§1\1ﬁ 9 ﬂ'lW'l‘i'llJmﬂilkﬁ$ﬂ58ﬁﬂ‘ﬁﬂWWGU’E’NLL‘U‘UﬂWﬁ@\?ﬂlf]\iﬂ‘iZﬁ]ﬂULlﬂ\?f]‘]J!Lﬁ}Q

Q%ﬂWiE]“]JLLﬁ}Q 1381 BIHIEAGEN WTﬂﬁ!@]’ﬂ‘; RMSE R

Y =
ANTOU (DA UK QLT YE)

50 15 T Lewis  k=02152 0.32 0.87
Page £=0.0192, n=1.8295  0.09 0.97
60 10 37 Tsq Lewis  k=0.6048 0.29 0.75
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1a25y pH WU 4.4 A28 0.5 M NaOH
[ =1 a o a Y 4 Y
412  asanaasidszneuduean whasazalvezsaaiWieswanny
dimethylformamide (DMF) 851831 500 Jaaans : 500 daaans
4.13 ®1522a1811A531U Gallic acid 938Ua17aZA10 Gallic acid NANWTUT

20, 40 60, 80 1AL 100 pg

5. ANNABNIDIUMINUOUYADAIZ
Oxygen Radical Absorption Capacity (ORAC) assay Y94 Huang (2002)
Ferric Reducing Antioxidant Power (FRAP) assay U84 Benzie and Strain (1996)
5.1 a9iAll
5.1.1 A15anALagined
®  Acetone
®  Glacial acetic acid
®  Hexane
5.1.2 NS mSUINTIN Oxygen Radical Absorption Capacity (ORAC) assay
® KH,HPO,

® K,HHPO,

Fluorescein
® 2 2'-azobis (2-amidinopropane) dihydrochloride (AAPH, Wako, 017-
11062)
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® 6-Hydroxy-2, 5, 7, 8-tetramethylchroman-2-carboxylic acid (Trolox,

Aldrich, 238813)
5.1.3 asalamsuIng 131’7 Ferric Reducing Antioxidant Power (FRAP) assay

® (CH,COONa3H,0

® (Glacial acetic acid

® HCI

® FeCl,6H,0

® 24 6-Tris(2-pyridyl)-1,3,5-triazine (TPTZ, Fluka, 93285)

® 6-Hydroxy-2, 5, 7, 8-tetramethylchroman-2-carboxylic acid (Trolox,
Aldrich, 238813)

ax = =
5.2 I5NSIATINFITIAN
5.2.1 msﬁm%uaﬁ"mmxﬁamq

5.2.1.1 70% acetone

a A

® 111 acetone 700 HAaAAT
e 1i1D1295 Tadans
® olacial acetic acid 5 Haaans
o waulvihnu
522 asddmsuInTzd Oxygen Radical Absorption Capacity (ORAC) assay

5.2.2.1 ORAC buffer stock solution
® 3 KH,HPO, 102.07 nfu azawlush DI 1000 fiadans

@115 stock Y99 0.75 M KH,HPO, thufigaivigil 4°C

a aa

® 4 K,HHPO,130.64 N34 aza1e1111 DI 1000 Hadansd 113y

1 stock U949 0.75 M K,HHPO, iAufgangi 4°C

U

® waw 0.75M KH,HPO, 151105 603 Waaansnu 0.75 M
K,HHPO, 151105 351 Haaans dmiulHiilu ORAC buffer
stock solution

o fulsiia°c

5.2.2.2 ORAC buffer working solution
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a Aaa

® 101100 WaAaNIUDI ORAC buffer stock solution
Y Aaa o
® 999190 uY1 DI Yszana 900 Haans Y5y pH 114 7.2 e

NaOH

vy 3

e J5uiSuas ity 1000 Hadansdrel DI
2 A a 0
® NuNgUNgil 4°C
Y 9 ~ ' & v &
5223 AAPH 19194 153 mM (twi3enIninnasauas 19melu 8 421u9)
® 49 AAPH 0414 n5u azaielu 10 ,Naqamsved ORAC
working buffer
o Foufv3lushudenasaniinaass
52.2.4 ?1392a8WuTY Fluorescein (8.37x10" mM)
o "]?\1 fluorescein 0.045 NX
® azatelu 100 Hadansves ORAC working buffer

A a =

° Lﬁuiuﬁueqmqu -80 09T AIFE, AISUANNADYT 17
5.2.2.5 Fluorescein stock solution (4.19 LLM)

o Tula 100 LU vosesaza1eugu Fluorescein

e JSuiSunaliidlu 20 HadansAa8 ORAC working buffer

° ﬁ’mﬁaaﬂaﬂﬁlﬁuﬁ 4 oarusaiFoe annsonyland 1 fiou
5.2.2.6 Fluorescein working solution (8.16 x 10” UM, 1913 ﬂhiﬁﬁﬂﬂﬂ%ﬂ)

® 1iln 1.95 WadanI V04 Fluorescein stock solution

® 139919728 ORAC working buffer

o ylunaudaziudielosd
5.2.2.7 1000 1AM v®4 Trolox stock solution

L Gf;l\i Trolox 0.025 NTW

® azaelu 100 Haaans Yod ORAC working buffer

° Lﬁuﬁqmwgﬁ 20 parnadue, anusoldlduiu 1 heu
5.2.2.8 100 UM 404 Trolox working solution (for serial dilution)

e 1ia 1 Nadansvog 1000LUM  Trolox stock solution

® @y 9 Uaddns ORAC working buffer Lﬁ@i%&ﬂu Trolox

working solution
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® i1 serial dilution 1AM 50, 25, 12.5, 6,25 M Trolox
A g
L‘Wﬂlﬂu’ﬁ”ﬁiﬂ@]ii"lu
5.2.3 salamsuIng 81’7 Ferric Reducing Antioxidant Power (FRAP) assay
5.2.3.1 300 mM 994 acetate buffer, pH 3.6, 1 L
® 939 CH,COONa3H,0 3.1 N7y
°* Hu glacial acetic acid 16 Hanans
® azaeasiailluiil DI 900 Hadans

o 15y pH 13 3.6 A0 acetic acid W58 NaOH

oe

a kY

e JSufsmauilu 1000 Hadansaleri DI
° Lﬁuﬁqmwgﬁ 4 DA ALT
5.2.3.2 40 mM 994 HCl, 100 ml
® 1)@ concentrated HC1 0.33 Hagans
o Junasidiu 100 Tadansarcii DI

g A Ay
® Lﬂ‘lJ'i/lQil!‘VimJ‘Vi’fN

G

a A

5.2.3.4 10 mM U®3ITPTZ (2,4,6-Tris(2-pyridyl)-1,3,5-triazine), 100 Uaaans
® aza1w TPTZ 0.31 54 11 40 mM of HCI 100 ¥agans Iy
water bath Q¥ 50 DAY AT

a = <

3 A Y @ 4
® NUNYUNHN 4 DIAULALKYT, ﬁ13J15fllﬂ°Uh1ﬂ 1 gl

U

a

5.2.3.5 20mM ferric chloride, 100 Jaaans
® 94 FeCl,6H,0 0.5406 N7Y
® azaiglui DI U5u1a5 100 Haaans
3 = a A~ < Y. o s
] Lﬂ‘]JT]Qﬂ!Ti{]ll 4 DIAUB ALK, 'ﬁ"lll"liﬂ!ﬂﬁllﬂ 1 'ﬁﬂﬂ”ﬁ(i
5.2.3.6 FRAP reagent (19383 111i9nA59)
® HHEN 300 mM UDN acetate buffer, 10 mM UdN TPTZ ag 20
mM V04 ferric chloride 11UOA51@IU 10:1:1 (v/v/Iv)
< =
o nuluviadmn
5.2.3.7 10 UM ¥4 Trolox working solution (for serial dilution)
® ila 1 ml v03 1000 LM Trolox stock solution

¥ Aa aa 4 I . .
® 39919A2811 DI 9 Nadansiie 193]y Trolox working solution
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® i1 serial dilution 1AM 50, 25, 12.5, 6,25 M Trolox

1 uasnasgu

5. MIIATIZHAIDINDIUBATIA (aw)
o w ] [ a o [ g 4 aa, .
dednuisyluaduwaiadn (Fv12) dmsuinsgiaemoiieniin (Novasina
a o a 4 4 v 1 =Y
TH 200, 1340 Novasina Co., Ltd., UszmsaIaoiuaud) Iasussydtediadsum 1 lu 3
@ g}/ o @ U A U 1 Aa 9 A ~
YoInay 1101U1eaula1u chamber vouATEI HAazBUMAIRNIITINgUUNTIOIAT B9

a = o a Jd o ] g
U 25 DA ALFYT NINITAATITHAIDYINAL 3 ¥
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Tilsarh inseenue / aslu () Masesiudeyaveaniu

L. el

() 18

=
3. MIANHYI

O usenare / U,

O) Psyanas

=
4. 919N

v a a

9
() V91N / I9ITINUN

a3

() §INVAIUA)

O ou TU3ATEY e

5. 518 18n01R0U

() 1171 5,000 LN
() 10,001 — 15,000 VN

()20,001 —25,000 LN

() A

O ayfsgyan

~

O ganifsgyanas

() UsHNONYU

() Hida / AnfAnEN

()5,001 —10,000 U
() 15,001 —20,000 LN

() g4n3125,000 VN
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