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ABSTRACT

The objectives of this research were to study the properties of spent coffee oil extracted
with hexane and to optimize the extract condition of defatted spent coffee grounds (SCG)
extracts with 70% ethanol by shaker method and ultrasound-assisted extraction. Shaker
time 5, 10, 15 and 20 h were attempted. The extraction amplitude (20, 40, 60 and 80 %)
and time (1, 3, 6, 10 and 15 min) were studied with ultrasound-assist extraction. The
results showed that SCG oil was Newtonian fluid. The total unsaturated fatty acid was
higher than that the saturated fatty acid. The extracted oil from this experiment which
comprised of linoleic acid 41.90%, palmitic acid 34.30%, stearic acid 8.15%, and oleic
acid 9.40%. The optimum condition of shaker extract was at 200 rpm speed for 10 h
extraction time with the antioxidant activities from DPPH, ABTS, and FRAP assay were
174.7345.14, 278.21H6.16, 198.3734.09Mroi0xeq/0,  respectively. The selected
condition of ultrasound-assisted extraction was at 60% amplitude for 6 min with 500 watt
power, whichantioxidant activities from DPPH, ABTS, and FRAP assay were
201.55+16.07, 297.50423.23, 201.53#27.91 PMroioxeq/d, respectively. Oil stability
analysis by Rancimat method of refined soybean oil and refined sunflower oil added with
300 ppm of defatted SCG extract and varied amount of ascorbic acid 0, 50, 100 ppm were
compared with refined soybean oil and refined sunflower oil antioxidant free. Result was
defatted SCG extracts combined with 100 ppm ascorbic acid could increase the oxidative

stability of the soybean oil and sunflower oil ( 32.76% and 7.94%, respectively) from 4.09

1]



and 2.77 h to 5.43 and 2.99 hours, respectively. The applying of ascorbic acid together
with defatted SCG extract showed the synergist antioxidant effect of defatted SCG
extract in the testing edible oils.
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https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%AE%E0%B9%82%E0%B8%94%E0%B8%A3%E0%B8%84%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%9A%E0%B8%AD%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%97%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B8%9E%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/w/index.php?title=%E0%B9%84%E0%B8%AD%E0%B9%82%E0%B8%8B%E0%B8%9E%E0%B8%B5%E0%B8%99&action=edit&redlink=1

A Aq ¥ 9
ﬂqmwﬁlwmmwm ‘Ll“ll’fNﬁ'li“]Ji ﬂﬂﬂllﬁljﬂiﬂﬁﬂﬂu‘ﬂﬂi ﬂ@ﬂﬂ’)ﬂlﬂﬂﬁWUZﬁu’Jﬂiuﬂﬁ

o 14 a
‘V]ﬂﬂ'ﬂ\‘i'ﬂllﬂﬂﬂ Qfﬂ Ao ANAY 140 U135, QUUN 40 DIAUF AT LAY 1ONI1UDA 0% hlﬂ

U

4 Y

102.90 HaansuANTUUINY mamﬁmammmu’duma IBNUNRAINBVAUDI WU dA1IEN

1 v A o 4 a
Muzauaensanaiiga As AUAU 140 U3, QUNQHN 55 DA NFATFOE 10N1UDA 0 % LA AN

Q

? o v

[ 4 a Y a ad
AU 190 113, Qungil 55 DeR AT 1Az PNIUBA 0 % MIanaud1evee lvaingAteIn
' A Y g o A ¥ S ' =
FreuaNuuTHvedanslsenen lalasmsveunlseaeuaiomesiiu 2 ¥1de 09212 - 410 %
= [ % Y 9 9 [
Melo uagame (2014) AnyInsanaliiualeyenian lng lsansuanaainninnim
A = 4 A = 4 g, = | a a 4
anlsalsiednyieanilsznevvedlasesanae 15a wuii Insad Tuaon 44.5%, nsaihad
AN 37.5%, N3A101adn 8.31%, NIAANOIN 7.07%, uean1dluadn 1.42% HaznsnvLIIAAn
v % Y Y 90’ o Y
1.16% anauaiu 14 15.0% Tagriminusia
A =< v ¥ o o J a9y ant
Phimsen tazAfy (2016) ANHINMTANALINUIINNINNUNANF151TN IaeTITsonan
Y ) 1 Y %’ @ v g o A @
Medrazaaanay wua latsuamsananinniuil 13% dunianuniainsa lvaiu

a

a = Y= % A a [}
o3 ga 6.14% lumsnaaluleswa ladnuaanils fie szezim, guigl nag lalasiouae
¥y 3 v @ a = I A Ay v
Wi WU SEEZa1 2 99 T iazgangil 400 esruwaiFed udgnzmsnaan lalSum
~ -~ a o A Y Y
Ayanunn wanaasaan lagiuninlsyneuale n-pentadecane (LQ¥ n-heptadecane
2.6.2 @15ananInnILw
Zuorro @ Lavecchia (2012) Anyiensdsznevuiueanluaisanaainninniui Iasldie
o [ a 9 1 1 < ' A g 9
mMuoaanalug1enruguouginazauABunIniman Wua1 nnn A uaInT AN
== a gj/ a a o a 1 [
(SCG-1) Hlvwednnavua 17.75 Naansunsaunaanaeniuninniwl uazmnnuvainnuaa
1 o & =\ = a c’a’/ a a o a 1 o
walsaly nuuduiegl (SCG-2) Tarsilusannanua 21.56 - Hadniunsaunaandeniunin
v 9 ) 9 [ Y a ] = @
nmuil - msanadleaiiazate laslfeonuoanaznsanaldaninzguugii lige TaedAnuiea
iy Ao gaungll (30-50 eestusaBod), narlumsana (60-120 UIR), FATIAIUVDNAIAD

< Aa aa 1 o Yy 9 = Aa
VDALY (20-40 HAAANTABDNTN) LATANUVUVIUYBDIUDNIUBA (30-70 %I@Uﬂillﬁll) Gluﬁmawm

iga wunldasdszneviluedninnnii 90% Tavgangll, sasiaiuvenisneveunad az

anutuduvesemuen WulasuiiisnswamniigauasinanssnuaelszAnsnmmsdara
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https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%AE%E0%B9%82%E0%B8%94%E0%B8%A3%E0%B8%84%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%9A%E0%B8%AD%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%97%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B8%9E%E0%B8%B5%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%84%E0%B8%AE%E0%B9%82%E0%B8%94%E0%B8%A3%E0%B8%84%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%9A%E0%B8%AD%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%97%E0%B8%AD%E0%B8%A3%E0%B9%8C%E0%B8%9E%E0%B8%B5%E0%B8%99

Pascoa HAzAME (2013) A529U5zuguaNTAveIAITAIUOYYADATZVOIAITANAIIN
a, 14 Ia
mnnuvl TaedsyiFensiuanedn iesourusa aulnlasalnll (FT-NIR spectroscopy) @379
o‘ 9
auauianuawnsalumseengniaeyyadase, aslsznouiuednnivua uazaisnailn
4 gl.l @ 1 q‘{ a
UBAN I NAYDIAI98 19N NN (1=101) AWEs0lUMTEBNYNERIUOYYADATZYBININ
as 1 @ =\ Qd = 9 [
nulas29Tads ABTS wun msanamnnuiiaissznevesngniniedinimgalaun nsa
a J v 1 a g’/ 4
Aao 159U tazvar Truesa aegumanuiaisdseneuilusanninuauazarsnarliuosa
'd
W anuage anvamisa lumseengnidueyyadaszvesmnniulasin Ineds ABTS wua
a9y a [ 1 ] 1 [
mi@@ﬂqmimuauu“aeﬁﬁz611mmﬁﬁﬂﬂmﬂmuweg“lumaizmn 35 nu296 lulasiualng
d @ = a g).l [ ] ] U o
apngaensumnnul AueanninuavedasananInn ey U319 3.9 AU 30.5
Naansunsaunaanaensuninmui tazaivlailauoea mwmsummﬁﬁﬁﬂmﬂmumtﬂwﬁw
FEHI 2.2 N1 19.5 HadnsuaunFuaonsun1nn 1w
g
XumazAmz (2015 #nsimsataaisiuedniiannsneongnid Pumsinadjnsen
a % o 90’ 1 lO 1
PONFIATUINNINNILNAGNITANARIGUINAN12ZAINI1IAINOA TAGANHINAMNAA VDI
Q( a a 4
a3tlszneuiluednnanug uag ANuAIseluN15e0nNEA U YYADATE A18N15UATIZH
=2 (% A a ~ =
ABTS uag DPPH Tagfint 3 aduls Ao gangil (160-180 pasaaisaa), 1381 (35-55 u1) uay
o [ 1 [ 1A 1 A A = =
PR30V IADVDUNAI (14.1-26.3 NTUABAAT) WU A 1IzHINaunga Ud15dsznouil
o’
HeANWAINYA 8623 Hladnunsaunadndeniuninal asfivengnsa Muoyyadaszlug
Aa A o [ a a o
ABTS 81.38 4ad luavuednia lnsaongaonsumnniuvl uaz DPPH 42.13 §ad Iuavos Insaond
1 @ = ax 9 oA a =~ =
apnsuMnnul #nE1I5N1595UNI W contour WUNN QUK 179 DIAUFAITHA, 1781 36 UIN

Q

Y < -2 ] B I { @ o
LUASDATTVDIULUIADUBDILYIAT 14.1 ﬂiﬂﬁ@ﬁﬁﬁlﬂUﬁEJ'E]1]51]Glusfllf)ﬂa]laﬂl@ﬂﬂ1iﬂ1u1831ﬂi§ljﬁﬂ13$ﬁ

v
a [

v Pl
muzay Nansiszneuilueanniviua 88.34 Hadniunsaunaandeniuninniui a1snesngnd
mueyyadaszlugioyya ABTS ' 88.65 iad luavesnsaunaanaeniunmnniuvl uaz DPPH'

a A J [ '
38.28 iaa IvavedInsasngaeniuninmuvl wagwui1 Uans 3-O-caffeoylquinic acid uag 4-O-
t/
caffeoylquinic acid iuesndnvesmsfioongnduouyadass luansadannniusl
= an a ' < . an
Magalhaes Uasame (2016) ANYIITNMTUTLNUDYITIALG) (rapid assessment)IﬂEJ’J‘ﬁ

Wisonseavlesy desouvruse anlnTasalnil (FT-NIR spectroscopy) it Tamunanudveil
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' P
weannesngninemnluasanannmnnud Taglsdihazarseniuea 50% lumsann
a 7 o 9 A < A A 3 3 A "o
miuneanasumumaiia NIR 1uwmaiansiaswaziumaiianaaevuvy liviate

J I 1 £ = A A a a
wu ManuviunrasvesaisdszneueongninFm NN mManuniduean 3 vila
Y a a S a a =~ a Y 1 = =
laun nsanudn, aunFu uae nsanaslsdin uazmnausuiu 3 via laun aundu, #ile

a v a I {
Tusfiu waziiloWadu a5 laely HPLC AredaSaviia diode array Aundwiiuansdseneuiiny
= Y Y =< A Aa o 1A o Aaa A Yy 9
aMuANAY 740 D9 12,400 Uadniuaen lansumnniui taznianas TsatalaMuAudU 157
=S a A v L= v
04 3,593 Haansuaon lansumnn

Y

2.63 milFmsdulfnseroendaguluiaiuns Ina

Frankel ~ (1996) Na1271 AnantaveId1sda1unIsnal)nse10onFiaduaninsa

I a 901 o a o I a 2 o Jda
peanesunluiniuyilng MIMIIUVEINTALEANDT UNIUNUAN1IZYBINTANDAADTLIN

N .. " . =
@11501JU antioxidant, pro-oxidant, metal chelator, reducing agent 1139 oxygen scavenger &1

Aa s a ° Y A g k A ya d '
vounadInilTang nsaueaneitina1usaMniNdlu pro-oxidant tielvidianaseuun lane nin

I Aa I Y a A = Y A Y Y FA [ 1
ueaneiUmiluaisdiueyyaddssNNlsz@nsmunaNuANIUge 7135 19390ANIZ1HI19nIA

v ad

'
ueanesUnnuuearhInlatlsealinaiomiugninulda lusluumsudianasou

9
Carelli Uazaue (2005) ﬁﬂ‘]ﬂW]'ﬂllﬁuﬂifl"UENﬁ?iéﬁﬂﬁ]i&ly‘aﬂﬁﬁ%‘ﬁiiﬂ“ﬁW@mMiuu1hu
o = a A I a Jda a 1
muaziu voswea Inlailsea nsa¥asn nsaueaneidn uazteaneidalalima laglss

Aann a @ 2 a a v Y a . ' (
ﬂj‘]ﬂ‘iﬂ']'ﬁ]’f]ﬂclfmclfu L!ﬁ%‘ﬂﬂﬁﬁ)'ﬂﬂ?'ﬁ\lﬂQ@U@@ﬂWilﬂﬂﬂ@ﬂcﬁm"Huﬂ')ﬂj% rancimat WUIT AITUANATD

v A

%’ a JAa A 3 1 <3 4 A A
YouiuMaANNIALoanD s TNANALRENT AT IHaNANMTNTUYBINITALDAADI TN ATINA
% %j v A a da a A da! =KX A A a ~ U 9
Aveniunautednesialalma wudusuduauuedasstathalman 400 dauluaiy
[ A dgl < Y A a A a = 1 9 1 = 2 Y ]
d muvwantesilisiauuednoitialaiimaain 400 09 800 druluaudiu Funuiiosndn
A A [ JdAa Ja Y 1 Y o A 1A 4 a
Woreununsauedneidn nsaueanssinazaisla lualudniuie luliieames maAunsa

I Aa g ] @ 1 Ja Y a A a A =
woaaoin luhdumuaz unu nsaueanesinudisdiueyyasasznNlszansnimaun
A ~ v Y a A a A
WAIMENUAIAUBYYADATLTITNTIAYTADY

. = s < o A
Regazzoni 11azAME (2016) Ank1as Inanuoaninmaanium, nudaroinnsodeamsd
a3 . . [ a 4 a {

Tos nazidenuiaaniuil (coffee silver skin) AnAAIBINIUDE 70% LAz IATIZHAIOMATAN
Tdlunisuenarswaunogluaniizveunal ¥3018eA1ULANA1VDI0ATINTIARDUN VDY

H '
asdszneuiiiin 1l lunedusl (HPLC-UV) maiialasinTansilaiiaveurad lasansusgnsay
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@ 4 a J o a = J
pnasviadlansowmdminlasiimesg ladoyaswunrianazdlsumvesesnlsznovuiluea

U

1o A 9 [ I T AA 1 9 a v Aa
wundmlasngumaanuhiuurnasniguaimugaaimnssuluaiumsnaadisananil

o =<K A

J aa . 2 = <3 an
pUNUTV0INTANAD 159G YT muazguamvesmsdszneuueaveswanniuil 35
a 4 a J J a
Ansiznaremsnfseuiisuanuinvesdlunsdsziuesalsznouvesiluea nunigudease

(90 nsanan 15310 (CGAs)) nazlugiluuanda (ru wawesdin) msanamsanaludiedia

v
=

9 a o < 1A A~ o
mﬂmm\lulﬂwawa@ 4.91% ﬁ']ﬁﬁﬂﬂﬁ]”lﬂﬂ”lllﬂﬂ'lllﬁgﬂWﬂﬂ']LLV‘I NWUIN NWUﬂﬁﬁﬁﬂﬁﬂmﬂlﬂﬂUﬂﬂiu

U q

v
@ Jd o

a A1 A 4 = ' 9 1 A 1 A
AN UNINUAUAUNDY 50% ENmJizﬂ’aumquaaumUlmﬂu 2 ﬂ@ll o ﬂEpJA (ﬂ'ﬂllfl'l’)ﬂau
q Q‘ﬁq A 324 Y1 LA ) 1&un caffeoylquinic =~ acids (CQA), feruloylquinic acids (FQA),

dicaffeoylquinic acid (diCQA), feruloyl-caffeoylquinic(FCQA)) uazijB (mmﬂnﬂﬁumﬁqﬂ

Y

310 U1 TUINAT) 1dun para-coumaroylquinic acids (p-CoQA), Coumaroyl-caffeoylquinic acids
(p-CoCQA)) Iwatlueavesmsadawaanuadienuinailueavesmsasannnldenyumuie
nul azarsatannmnmul #alszneudn caffeoylquinic acids (CQA), feruloylquinic acids
(FQA), para-coumaroylquinic acids (p-CoQA), dicaffeoylquinic acid (diCQA), feruloyl-

caffeoylquinic(FCQA) wazansanaainman i Inadluea 0.4 %

v

9 A Al @
2.6.4 M3 1¥AAUBAAT 1B IATIVANA

' '
=) = a 1

Al-Dhabi tazame  (2016) Anyinmsanalasldaaudesninudasrielumsana

U

3 o Y

a { 9 =Y 4 ax
msilszaey Ausdannnmnnmurianatiniveondlsll Ias@endimesato9ssonian Ias ldon

D)

o A ° a @ < 1 1
Hoaa ﬂﬁ]ﬁ]ﬂ‘ﬁﬁﬂﬂ?ﬁﬂ NIONA UL?TfN, U, 173071 LAZDATTIUDILUVIADVBINAI WU an1zi

Y

@ = v

Mz aNNgane MaInauFes 244 1ad, gungll 40 03AUFaITad, 198134 17 1azoAT

E]

< 1 o TWaD &8 Aa g’./ A a o A [
VDILUIADUDIYIAT 1:17 NIUADUAAANT hlﬁ‘?\lu@ﬁﬂﬂ\iﬂﬂﬂ 33.84+£0.59 UANITUNIALNAANND

1] 4 a "o v AaAa 1 [ a A a o 1
n5u, Wa1Taueen 5.04+0.07 HAANTUVDIAIFAUADNTY, NTANAD 15IUN 1.43£0.03 Uaansuae
N5y uaznsa s laaunagen 0.53+0.02 Haaniuaeniy

Oniszczuk 11az0lech (2016) AnmIANUHIIzaylumsadaasandnnznd laeld

A 1] 4 a 4 = a % o ¥ a =) a

AAUDANIIFIIN LALNATIZHNTANUBANIINHNAEHAIMIEMNANA AT Tans W sHavDUHian
a £ v 9 A a J o 1 o Y (]
Tagasusgnsazgnasiaiamiansesuddilnlasimes aredazgninlduananiluloon

9 T W o w A 9 Aa A ¢ o 1 1 A =
aemAnd IWihidege vielHimatindmazidadiuuianeilszgueseymaiiilszy Anulag
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https://th.wikipedia.org/w/index.php?title=%E0%B8%AA%E0%B8%B1%E0%B8%94%E0%B8%AA%E0%B9%88%E0%B8%A7%E0%B8%99%E0%B8%A1%E0%B8%A7%E0%B8%A5%E0%B8%95%E0%B9%88%E0%B8%AD%E0%B8%9B%E0%B8%A3%E0%B8%B0%E0%B8%88%E0%B8%B8&action=edit&redlink=1

1¥aviazae 4 stialumsana (N1UBA, EMUDA 80%, LUNTUBA, LUNTUDA 30%) HazAnYI
(% = v 9 di = ~ = a Aad o o v o [
szgznanlumsana (40 tag 60UIN) ANARIYAAULTINNAIIND 20 nlatdsa N1adg 100 I8 WU
g}/ a v Aa A J = a A (% 9 A = A
NIFUAVeIAITALAILAETE I AN TAnANdNTWanea1sHueannana laslandwasaniud
1 [ ] =1 A AA a a ~ A Yo o
qﬂumiﬂnﬂﬁﬂﬂ ﬁm’;zmsﬁﬂﬂmiNuaaﬂmﬂimmmwmﬂmq@ Ao M3l¥alazateen
[ =\ [ 9 A = A 1 [ Y a
uoa 80% a1 lumsana 60 w1 myana laslynau@ssnnudgesslumsanalinandnves
d' d‘ g}/ 9 % o
msﬂixﬂ@ﬂﬂqﬂuizamamﬁu tazanlsuiams lgvesaiiiazate
. =2 v 9 A [ < £
Tomsik Hagaale (2016) ﬁmg1mﬁﬁﬂﬂi@m%ﬂauaamwnﬂmiﬂizﬂauaaﬂqmmq
= = ' = v A a =3 = Yy 9
¥ nnnsznenin Tasanyl 4 17998 Ao QUMDY (40 DI 80 DIAUFALFYT), ANVVNVULIDN
= Y = ~ I Py = o
U (30% 09 70%), 131N TANA (40 DI 8OUIN) HATNAIAAUTIIANINDFY (19.2 D3 38.4 1AAND
a 1 A v 9 A =) A 1 v A a
993) WUN ﬁmasmwmzﬁcm1umiﬁﬂﬂiﬂaimﬂauzﬁmﬂamagﬂuﬂwsGmaﬁﬂﬂ Ao UNNN 80
=} Y 9 o ~ o w A = =
DA ALK, ANWVNVULDNIUBA 70%, NAINITANA 79.8 UIN UATNIAIUDIAAUTIIANIND Y
v J1 A dy a Y1 = g‘z A A o
20.06 Jaaapaas 1NN luwaNUAINeUAUDY laa1a1sUsneuueanInue 1.60 Jaansunia
a 1 [ 1 J A Aa o a 1 o d'
upaanyo 100 ﬂinmﬂmuw, avlarTvoen 0.35 Uaansunsaunaanae 100 AN, a15n

Q'{sl a

20N NTAIUBYYADATL 0.71 HaanTuADNARAAT 1A HANAAIINMITANA 38.1%
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UNN 3

B UHUNUIY

3.1 ngAv
a gy A o a (24 o w
3.1.1 MamMune15180M (Coffea Arabica L) 31nu3sn 018 Tululaz (Wszmelneg) $1na
Tsanunseseuag
Y o & o ' v Ay o
3.1.2 U0 aeI 0 enuNInaIn arenn

? o v o ' 9 Ay o
3.3 WUHMUASIUITHUTIATUNBIAATA 8V NN

3.2 3All
3.2.1 Hexane (commercial grade) Etalmar, Thailand
3.2.2 Potassium hydroxide Ajax Finechem, Australia
3.2.3 Acetic acid RCI Labscan, Thailand
3.2.4 Chloroform RCI Labscan, Thailand
3.2.5 Hydrochloric acid RCI Labscan, Thailand
3.2.6 Acetone Carlo Erbo, Italy
3.2.7 95% Ethyl alcohol Etalmar, Thailand
3.2.8 Potassium iodide Carlo Erba, Italy
3.2.9 Sodium hydroxide Carlo Erba, Italy
3.2.10 Sodium thiosulfate Carlo Erba, Italy
3.2.11 Starch Fluka, Germany
3.2.12 Phenolphthaleine Carlo Erba, Italy
3.2.13 Wijs reagent Panreac, USA
3.2.14 DPPH (2,2-diphenyl-1-picrylhydrazayl) Sigma, USA
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3.2.15 Trolox (6-hydroxy-2,5,7,8-

tetramethylchromane-2-carboxylic acid)

3.2.16 Folin-Ciocalteu’s Reagent
3.2.17 p-Anisidine

3.2.18 Isooctane

3.2.19 Gallic acid monohydrate
3.2.20 Sodium carbonate

3.2.21 Sulfuric acid

3.2.22 ABTS (2,2'-azino-bis

(3-ethylbenzthiazoline-6-sulfonic acid))

3.2.23 Ethanol

3.2.24 Potassium persulphate
3.2.25 Cyclohexane

3.2.26 L-ascorbic

3.2.27 Propylen glycol

3.3 3esilouazailnsal
33.1 IR309UAAIDYA (pin mill)
€)' m’%mazmaqmununmﬁ (rotary evaporator)
333 m’émé”am EAI (ultrasonic processor)

3.3.4 1A509UE1AT (orbital Shaker)

3.3.5 ﬁauam%’au (hot air oven)

3.3.6 m?mmmqq;igwmﬁ (vacuum pump)
4 a 4 o @

3.3.7 lﬂi@\?'ﬁlﬂ§'1$ﬂﬂ311lﬂQﬁ')"ll'ﬁ'NVIfUlIu
A .

3.3.8 1509808 11 TA319U (kjeldatherm)

3.3.9 1n504nau luTa519U (vapodest)

20

Sigma, USA

Carlo Erba, Italy
Acros, Belgium
Merck, Germany
Sigma, USA
Merck, Germany

RCI Labscan, Thailand

Sigma, USA

RCI Labscan, Thailand
Carlo Erba, Italy

RCI Labscan, Thailand
Sigma, USA

Ajax Finechem, Australia

Retsch (ZM 200), Germany
BUCHI (B-169), Switzerland
Sonics (Vibra cell 750), Germany
New Brunswick Innova

(innova 2100), US

Memmert (UM 400), Germany
Sahaburapa (SP-1A), Thailand
Metrohm (743), Switzerland
Gerhardt (KB 8S), Germany

Gerhardt (VAP 30S), Germany



3.3.10

3.3.11

3.3.12

3.3.13

33.14

3.3.15

3.3.16

3.3.17

IAS0IANA 131 (soxtherm)

A a 7 A
nIednsIEe le

11N (muffle furnace)

A < A ° '
IATONBINLLDYA 2 AV US
Lﬂ' o'/ =S o 1
IATONBIASLDYA 4 ALY U
ﬂigﬂ'l‘klﬂiﬂ\n‘ﬂ’ﬁ]g 1
d’ 1% A
IBDNIAAITUTIUA

d‘ v
199999 (colormeter)

3.3.18 1asesainTas I latwos

3.3.19 1A309ATIZHABH MWKV ILLA

3.3.20 IA304 centrifuge

3.3.21 Vortex mixer

3.3.22 Micropipettes g Tips

3.3.23 Hot plate stirrer

3.3.24 Thermometer

3.3.25 dovaniouiuuna (iray dryer)

o U &‘
3.3.26 T0dMIUAAANNAY (desiccator)

3.3.27

s A Y
91n3aliATeINnN
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Gerhardt (S306AK), Germany
Foss (Fibertec " M6-1020),
Denmark

Nabertherm LT40, Germany
Ohuaus (ARC 120), USA
Denver (SI-324), Germany
Whatman, England
Brookfield (DV-III), USA
Hunter Lab (Color Quest
XE),Hong Kong

Shimadzu (UV-1601), Japan
ATAGO (RI 1.435-1.520), Japan

Wisd (WiseSpin CF-10), Korea



3.4 IEMsAutuY

a o 9 a

wmnnuddaiyudennuSinguaa ovuieludovaniounvuniaigungil 60 oaa
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waled 11uan 24 ‘lf'JTlN ﬂ'lﬂl!‘L!‘L!1ﬂ'lﬂﬂ'l!ﬁ/‘lT]Ulﬂﬂ1ﬂﬂﬂjﬂlﬂiﬂﬂﬁﬂﬂ$mﬂﬂ AIUAZHNIIVUIA
Aa a < @ ] A Y ) 1 Aa a <] A Y A
60 Mech (0.25 UAQLUNT) NUAIDINMANLANEIUMITUALAN UTIﬁQQVIﬂﬂﬁUVILﬂUIH%LLﬁQ‘ﬂ

a g 1 o Y
gaurgines aunaziih )15 lumsnanes

3.4.1 maanaviumnmunsazfinuasifavesniunanala
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panlsznouvaansaluiiu (%)  wams Acevedo #azAe (2013)  Melo HazAnz(2014)

Na9d

Caprylic acid (C8:0) 0.02 - -
Capric acid (C10:0) 0.02 0.03 -
Lauric acid (C12:0) 0.05 - -
Tridecanoic acid (C13:0) 0.01 - -
Myristic acid (C14:0) 0.10 0.06 -
Pentadecanoic acid (C15:0) 0.04 0.03 -
Palmitic acid (C16:0) 34.30 30.11 37.37
Palmitoleic acid (C16:1) 0.04 0.03 -
Margaric acid (C17:0) 0.08 0.09 -
Stearic acid (C18:0) 8.15 8.46 7.07
Trans-Elaidic acid (C18:1trans) 0.04 - -
Oleic acid (C18:1) 9.40 9.34 8.31
Linoleic acid (C18:2) 41.90 45.13 44.67
Alpha- Linolenic acid (C18:3) 0.62 1.14 1.42
Arachidic acid (C20:0) 3.70 - 1.16
Eicosenoic acid (C20:1) 0.38 0.11 -
Eicosadienoic acid (C20:2) 0.06 0.05 -
Heneicosanoic acid (C21:0) 0.10 - -
Behenic acid (C22:0) 0.59 - -
Tricosanoic acid (C23:0) 0.13 - -
Lignoceric acid (C24:0) 0.30 - -
Unsaturated fatty acid 52.40 60.44 54.40
Saturated fatty acid 47.60 39.56 45.60
Monounsaturated fatty acid 9.81 9.78 8.32
Polyunsaturated fatty acid 42.59 50.66 46.08
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nl. ﬂ1‘§3!ﬂ§1$ﬁﬂ)1ﬂ?‘iﬁﬂ Brookfield viscometer (Brookfield DV-III)
J A oA
1.1 gulnsnmazinsoie
1.1.1 Brookfield viscometer ’gl U Brookfield DV-III
1.1.2 %A Small Sample adapter
1.1.3 ¥ awes 18
1.2 3EMInaaes
a [ 1 %’ Y A Aaa 1 é a 2}, Y o
1.2.1 Unladredrainiumnnm 8 Haaans Talu chamber anaauiinuya small
sample adapter HAZAIUAVYUNYNUNIIAN 301 DIAUTAT A
122 ldWaiawes 18 uazguludlodie
1.2.3 NA select spindle HIDIADNVIATBIHNVIALAZNA select spindle BNTOLINOADUANGS
A 3 A < ' s A 9 Y ' '
1.2.4 @0nANGEI50U IagNasaANUBEITOUNNAMBSN (toeque) i1 1nd 100 81UA
A ¥ o g Aa 4
ANNHHave s ul wssuaneud (cP)
MINAAdY
Y 4 go} o 4 .
15197 0.1 1EAInANNHHAYeIUNIANUYRIN 1ATB9 Brookfield viscometer LVDV-III

ULTRA (¥11 No.18)

SPRIAN RPM Torque Viscosity ~ Shear stress  Shear rate Qmw@,ﬁ
(cP)
¥afunan 20 35.4 53.1 14.0 26.4 30.5
A 25 44.0 52.8 17.4 33.0
30 52.7 52.7 20.8 39.6
35 613 525 243 46.2
40 70.0 52.5 27.7 52.8
45 78.7 525 31.2 59.4
50 87.5 52.5 34.6 66.0
55 96.0 52.4 38.0 72.6
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40 - y =0.5249x

R? =0.9999
35 -

30 -
25 -
20 -
15
10 -

Shear stress (D/cm?)

L
1

an]

20 5 0 20 40 60 80
Shear rate (1/sec)

H Y v d 1 Bol Y
ﬂ1Wﬁ .1 LEAAIANNTUNUEIZHIN Shear rate 1182 Shear stress VOIUINUNINA LN
? o < a ~
‘Ll']iJuﬂ’lf]ﬂ'\LW\IL‘]Ju‘UENthau'JIﬁLuEJu

9
ANUNLATDILUMANUH AD 52.49 cP H3® 52.49 mPa.s

n2. M3IAAITMENAID9 Hunter Lab (Color Quest XE)
¢ A A
2.1 ginsnirazin3egiie
2.1.1 11399 Hunter Lab Color Quest XE
A a s A A J
2.1.21309A0NNAADTNY 11)506n5% Universe.exe
J o [ § . . 4 G 1 o '
2.1.3 Qﬂﬂiﬂ!ﬁWﬂiULﬂ%ﬂﬁ Hunter Lab (Black card, white calibrated tile, 0 1A 19819)
2.2 35MINAa04
a 4 o : 4 a 4
2.2.1 Alounsoadrses Ivlih, nSeaHunter Lab LazAs 0IA0NNIADS
2.2.2 1)@ 11)51n53 Hunter Lab-Universal.exe
v 1 (%] 1
2.2.3 w5 g1 urtan 19 v 10819

[

224 dammataaluTalaunsy Universal(195 UCIE L* a* b* , Mode, G]?ﬁim,
UMAIR UL ALEY)

22,513 Calibration st uaeYA T1lsunTuR LA
2.2.5.1 Black card 171 transmiss port Y113 standardize 1&21 black card 09N

2.2.5.2 137 cell blank (1108 1) 1190NUH black card
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2.2.5.3 111 white calibrated tile 2197 reflectance port
2.2.6 ldcell 9108191 UN DL IAUNUN cell blank

1 A Y A v I A W 1
2.2.7 ﬂﬂ‘]J‘ﬂJ Read Sample o liinseslanaalod

NMINAADdI

a 1A Y A
W51z d laelHa509 Hunter Lab (Color Quest XE)

-L* = 69.95 (L* 131 + Usuendadv)

- a* = 13.26 @* 151 + Vauendaduaa)

-b*=97.61 (b* G + Havendedimand)

- Chroma (C*=Va*? + b*2-4/13.26% + 97.612 - 9s 51
.

“Hue(h®) =tanT! ZLIR tan! |%| =82.26

L

Y

3 v v ¢ Y
ﬂTWﬁ n.2 ﬂ’JnJ%TNWHﬁi%‘H'th’h Hue 1182 Chroma ‘lli’N‘M"INuﬂ1ﬂﬂ1!!‘V\|
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a d Y
3. MINUATILHMNIALAZNIA UNUBAST (Acid value;AV %30 Free fatty acid) A48 AOCS
(1997)
d A A
3.1 gUnIntazinIeiie
3.1 vngdywy 250 Naaans
3.1.2 Magnetic stirrer
3.1.3 9 NAIUAN NN (water bath)
Y
3.1.4 DusnndonnAsaz At UL usn
3.2 maai
3.2.1 1PNALDANDIDE 95 %
= o =1 a 4
322 Msazmeilueansian 0.1% luweTaueanodoa 95%
= o 4
323 msazane lu@en laasen lued 0.1 uoivoa
3.3 35MInaasg
u'/ %’ ) v v =K 9.? v d' ] 1 1
3.3.1 Wahwiumanm 4.520.01 A5y satunmhminRudue ldluviagdyunving
250 Yaaans
a a 4 Aa Aan o 1 1 a
332 AueNaleanseos 95 % 30 Naanns 1 lilgulussniuaugamailszunm 60
=\ 4 =1
ersaed Wunal 10 19
=1 4 = a3 a a 4 o o
333 vigaansazalenusansian 0.1% Qluduammad 3-4 viea 1111 lamsnny
a5azae
o ] <
Tasidon lanson lae mwewssgauldmsazaedvuy ddosnsnd una 30 wii
Y] J §
334 Tunndsinasansazane Ts@en laasen lad 119 lums laman

335 annaansnansa luiuseasy

Sample titration x Normality of KOH x 56.11

Acid value = —
HIMUNUIIU

(mg KOH/g)
Sample titration x Normality of KOH x 25.6

%Free fatty acid = T . 7 .
iy

(mg KOH/g)
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NINAAI
6.8x0.1x25.6

%Free fatty acid of palmitic, = 44669 =3.8971
7.2% 0.1X 25.6

%Free fatty acid of palmitic , = 45921 =4.0138
6.85x 0.1 X 25.6

%Free fatty acid of palmitic , = 4.5795 =3.8292

Y
%~Free fatty acid wvosuiumnnuwl fAv 3.91 %

a ¢ ¢ ¢ ; an
n4. MNaNzrinuleseonlua (Peroxide value;PV) A5 AOCS (1997)
d A oA
4.1 gunsamazinseile
4.1.1 1030509 250 aaans
Y
412 Tasnwdovnasazgasudam
4.2 M3
aa 4
4.2.1 @razangnaNesFan : nae lsnesy (3:2)
S (Y]
422 asazaie Twimae' 1o o ladoudn
= @ 4
423 esazane Taen InTesamlaanuudiu 0.01 Hoiuoa
Y
424 aFazaenutl Ny 1%
4.3 35MINAa0I
Y ES 1 1 =Y ana
431 Fainiumnmum 50,05 51 laluwagisuying 250 Hadans
a Aaa J A Aaa
432 MuasazanenauasEan : aao 15was (3:2) 30 Haaans
a =1 S [} Aa aa
433 @umsazane Tnunaden loTo ladonda 0.5 Haaang
] I =1 A a g oA A aa
43 4 weasazaedluna 1 1 lunia uag@ininaunui 3o Jaaaas
@ I'd a3
435 lownsndreasazate Ta@en In Tosamaanududu 0.1 uosuea awasazanailu

= A

U a H a aa 1
amamaauuazmnawa:maumﬂmamﬁn%’u 1% 2 Waaaans Lmﬂmmwmﬂuﬁ

9
o A

R UINNY

43.6 Tunnlsinasamaazane Ts@eu InTosama 74 1unms lawsn
1 1 1T 1 90‘ -7

43.7 1 blank aAT@en U 1dU ue T laded1ainiu

o ' J J
4.3.8 ATUIUAN 'llf]_]f]i@@ﬂulq)'ﬂ
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Volume of Na2S203 5H20 x Normality of Na2S203 5H20 x1000

Peroxide value =

iy
(mgcq pcroxidc/g)
N1IINAADI
(2.7-0.1)x0.01x1000
Peroxide value, = =07 =5.1282 mg onia/K8
(2.8-0.1)x0.01x1000
Peroxide value, = = 05 =5.3465mg,, /K8
(2.45-0.1)x0.01x1000

Peroxide value, = =4.6535 Mg .onia/K8

5.05

v
Peroxide value Y091 iUnINN LY AD 5.04 mg /kg

eq peroxide
n5. MAATIZ¥A 10leAH (lodine value; IV) 35713 Wijs 35 AOCS (2009)
5.1 glnsalazn3osile
5.1.1 vIa3Usu 500 Hadans
512 ﬁmmw%’@nmﬁmawﬂﬁ"ﬁ AN
52 M3l
5.2.1 @15azae Wijs
5.2.2 e15020189 Potassium Iodide 10% (w/v)
5.2.3 1158201 Glacial acetic acid-Cyclohexane 1:1 (v/v) 4.
524 nsalalasnaoin 5. asazaien wile 1%
5.2.5 @138E019071033 71U Sodium thiosulfate 0.1 N
53 35MINAa0s
5.3.1 Faiufumnnund 10+0.02 1d 1y flask w1019 500 faaaas RuETaza0 Cyclohexane
15 Haaans werliazanednnuy
5.3.2 IAvasazate Wijs 25 iaaans Dagnud e mnaauazatenauny 3unat 30 Wi
ilufuluiifa e ldifaUfnsenfus nfigamgd Ussanm 25+ 5 °C
733 ANE5aYa1e Potassium lodide (KT) 10% S1191 20 faaans taziumingy 100
Haaans

9
534 ul@ll@liﬂﬁ’)ﬁlﬁﬁﬁ%ﬁWﬂ Sodium thiosulfate 0.1 N %umiazmaﬁmﬁmmqmmﬂuumu
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%’ I a a 4 A Aaa 1 ~ A
vutladlududmmesszina 12 Haaaas lamindosuamsazaea s uagas
1 1 1T 1 901 (%}
5.3.5 Ma3aza1® blank A @eINUT AU e T ladree19 i

53.6 Auua o Teau

(Blank titration - sample titration) x Normality of Na25203 x 12.69

Todine value =

vhwtnfuiu
(mg Na,S,0,/g)
N1IINAADI
(41.7-33.75)x 0.1x12.69
lodine value, = =90.8878
0.111

(41.7-34.48)x 0.1 x 12.69

Iodine value, = S 1028 =87.4254

(41.7-33.9) x 0.1 x 12.69
Iodine value, = =89.9019mg
0.1101

4
Todine value Y0913 UNINNILN ﬁf) 89.41

n6. MIAAnzHimazUouiiliniy (Saponification value; SV) 135 AOCS (2009)
6.1 ailnsaiazmsosile
6.1.1 vIpg sy 250 Haaans
6.12 ﬁazsww%’amwizumwm‘fnﬁmm
6.1.3 Air Condenser hlfsfﬁiﬂ
6.2 M51Ax
6.2.1 Hydrochloric acid 0.5 M (41.60 Uaaan3 Turhnau | ans)
6.2.2 Potassium hydroxide (KOH)
6.2.3 Phenolphthalein indicator 1.0% 11 ethyl alcohol 95%
6.3 35MINAa09
63.1 Faiuiumanul 4 £0.01 n3u Tdvadunan vna 250 fiaaans
632 uasazane Twumaiien laasen lusd (KOH) 25 Taaans

6.3.3 Ma1582a18 blank 1AgrIFUALINTITAINA
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% e e 2 o a ) ,
6.3.4 1110199108191 1T UABAY Air Condenser HAMNIUI T WNAMS saponnified DN

4 9 ' 9 <
auysel lgnatednados 1 97119

o @ ] %’ o AQSI 3 [~ a
6.3.5 1 ee1ai niueennna IR Imgu Cluduaunu'll)

a A 4 = 9 a 14
6.3.6 uluoanmau 3 vea uaz"lmmmaﬂmiaxmﬂ"lﬂﬂﬁﬂaaaﬂ 0.5 Tuans

)
wasazaedsuyIee i

6.3.7 unndsinai 15 ums lamsn annamazdoutivingu

(Blank titration - sample titration) x Normality of acid x 56.1

Saponification value =

bl
(mg KOH/g)
N1INAAN
(45.8-23.5)x 0.5x56.1
Saponification value, = =156.0316
4.0089

(45.8-23.0) x 0.5x 56.1
Saponification value, = =159.5619
4.0081

(45.8—24.0) x0.5x56.1
Saponification value, = =152.7541
) 4.0031

Y
Saponification value vouiumInL Ao 156.12
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a d = a & as
n7. M3 ansztiansUszneuilueannaving a1335ve4 Pourmorad et al. (2006)
7.1 5N
7.1.1 Folin-Ciocalteu
= 4
7.1.2 TiReums uotus
7.1.3 sALNAAN
=
7.2 Mawsaun WiNng I
S a ) a [} [} 9
7.2.1 wIgudITazaeuIMgIuLnaan lagihnsanaan 0.025 Ny Usudsunasaie
¥ ) A Aaa <3 $
hnauan1d51as 100 Yaaaas wulunia
722 dnlamsazmemnasgiunsaunaanldvasanaaed vaeaas 0, 0.05,0.1,0.15,02,
o w o %’ < [~ a aa
0.25 anaieu USuiSunasdlerinauatiilsassdlu 5 iaaans
v 3 ) o 0 fl A Aaa
7.2.3 9UA13AL AN Folin-Ciocalteu #10110au 1UOAI1E1 1 919 10 iadaas 5 Uaaans
199 Y o o2 yy ~
wen oy aanald 519
o I a 4
724 Mndunan Teemuasazate Ts@eums Usmaanududy 1 Tua 1USunas 4
A Aan Y Y w (% 1 A d' o 1 d' )
Haaaas saulidiny Jammsganaundan 765 mTumas e la ldnnam
(% v J 1 ] [ a
ANUFUNUTIZHINAMIgANA LN aInsaunaan

~ a & 9 I = Aa g’;
ﬂTﬂfﬂimiUllﬂ‘iTl/\lll'lGli:gTHﬂlE]\iﬂ‘iﬂlmﬁaﬂ G])'\?Gl,"]f!,ﬂuﬁ1iﬂ§$ﬂﬂﬂwuﬂaﬂﬂﬂ‘ﬂu@iu?ﬂi
v v Y ax "y 3 ' a < =
AnaMmNNNENANIITMIVLINIYANINIS I 200 TOUABUIN eI 5,10, 15 Liae 20 ‘]f'JTJN Tﬂfm

AUMIFUATING y = 0.0104x +0.0566 HAZATR = 0.9998idA Uzl n.3

1.6
1.4 - y =0.0104x+ 0.0566
R2=0.9992
E
c
u
w0
h
e
o
[«1]
[S]
c
©
o
B
[=]
w
£
=<r
0 7 T T T T T T 1
0 20 40 60 80 100 120 140
ug Gallic acid

a a a J = a v
NN N.3 ﬂiW\INWﬁgTL!‘IIE’)Qﬂiﬂ!!ﬂﬁ%’Ifﬂ‘l«!ﬂ1§'3!ﬂi1$ﬂﬂ%3ﬂmﬁ]iﬂi%ﬂ@ﬂwui’)ﬁﬂﬂﬁﬁuﬂ
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¢ v
7.3 manszridSinamnsidszneulueannaving
7.3.1 tlaansanamaniuil 151195 0.5 Yaaans luviaeanaaod
=) 1 %)} Q'I (%] 1 1 = an
7.3.2 19Ua13582A18 Folin-Ciocalteu 7101102 U 1UOATIAIN 1 919 10 Yiadaas 5 Uaaans
19 v Y o o2 yy ~
wen oy aaneld s ui
o I a 4
733 mliidlunan Tesmuasazate Ts@eums vomaanuaudy 1 Tua 1U5uas 4
Haaans wanlmendu vu1d 10 i
v 1 A ~ 9 9o’ ]
7.3.4 Jammsgananuadn 765 w1 lumes Taaldrinaudu blank
a 1 v a aaA asy e
n8. M3 AT ITHANNANNIAIUMINHBYABA5ZANNIDY MWITUDI Brand-williams et al. (1995)
8.1 saN
8.1.1 2,2-Diphynyl-1-picryl-hydrazyl (DPPH)
8.1.2 ymuea
4
8.1.3 Insannds
=
8.2 maeaeunsmannsg
v ! a AQAaA ) o U
8.2.1 KITENATAZABMINFINOYYaBAIATINEY 191583 1Agnin 0.012 NS1 DPPH azay
lummuea 50 A5
= 4 o o [ 1 9
8.2.2 Ig3euasazane lnsaeny 1aeiii Insasns 0.025 a5y U515 1a5a e Loy
A an < {
1815103 100 ianans muluniia
8.2.3 nlamsazaennsgiueyyaddszdniies lavasanaaes viasaaz 0, 0.06,0.12,
0.18, 0.24, 0.30,0.36, 0.42, 0.48, 0.60, 0.90, 0.12, 0.15, 0.18, 0.21, 0.24 Uad AN
o w [ %} < 3 a aa
mMuaay USufSnasdasinduaudilS nasiaudlu 03 Haaaas
F)
8.2.4 IANAIsAZ AN IUYNADATZANTIEY naoaay 5.7 Hadans w1 1RI9NY A
wazvuluniia 30 19

o 1 A A A 1 g s s o &
8.2.5 ’J@ﬂ1ﬂ1‘iﬂﬂﬂﬁulmﬂﬂ 515 1!1I°L!L1I§]i ﬂ@‘lﬂ%ﬂwﬂﬁ]il@ﬁu@]ﬂﬁﬂﬂﬂﬂ

% Inhibition = A A

control sample

=S

a J 1% a QA
8.3 fﬂi'Zl!ﬂ51Zﬁﬂ3134f;ﬂ3415fﬂuﬂ1§ﬂ1uﬂ‘l§§ﬁﬂﬁ§$ﬂw7‘|!9‘lﬁ

8.3.1 Unleasanamamuyl 151195 0.3 Naaass luvaoanaaod

S A

8.3.2 AuMTazaIBINATTIUBYYADAIZANTIOY viaonay 5.7 Haaans w1 WY U
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Tunisa 3019

[ A <
8.3.3 Tanmsganauesi 515 u Tuwas Tagldmmueaiu blank

a d a .
n9. MIINTIZHANNAINIAIUMsAIHRYYada e LT MIITVDI Thaipong et al. (2006)
9.1 M3AN
9.1.1 ABTS
9.1.2 IMueA
J
9.1.3 Insaondy
Jd
9.1.4 Tnwunaseunlossama
=
9.2 mamsaunainasg v
= a S A = o a a
9.2.1 WissuaIIazABNIFIMOUYadd Iz TN Wwiow ae1i1 7.4 aa lua ABTS tag
a a Jd v (] @ Y 4
2.6 Haa lua Tnunadeunles Fama eIy wauny Tnumaseulos
o ) ' [ o Ly & A ]
Fae Juon51a 2 1 a0 1 vd191Nne 13 4 2139 H8919 8 IN1UBA 95%
=1 4 o J [ [ 9
9.2.2 ITsuaIsazae Insaens laeiillnsasny 0.025 N33 U5 a5AemMLeaIY
A Aan < {
1815105 100 Hanans muluniia
9.2.3 nlamnsazmensgiionyadaszielinea lavasanaasd vasaaz 0, 0.06,
0.12,0.18,0.24, 0.30, 0.36, 0.42, 0.48, 0.60, 0.90, 0.12, 0.15, 0.18 Haaan3
o w [ so’ < I a aa
muaay U515 nasdreihnauaudls nassaudlv 0.3 Uadaas
Y
9.2.4 ANEIazMOIAIIUIYYadas olilod vaoaay 5.7 Haaans e lidnu ag
1 dld =)
vazylunya 30 w1

9.2.5 Janmsganauuesi 734 i Tumas
a dJ Y a 2 aA
9.3 M3AATITHANUAINIAIUM MUY adaszAR TN

9.3.1 nlaasanamnnudl 151103 0.3 Naaansluriasanaaes
9.3.2 AuensazaeIasILeyyaddszolifiod naeaaz 5.7 aaaas werlidng
U Tuiiie 2 9 Tug

[ { 3
9.3.3 Jammsgananuasd 734 urluwas Taelduniuoaily blank
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a d a d
n10. MIAATZHANNANID UM I YIadaszieN15eN M1NITUDI Benzie and Strain et al.
(1996)
10.1 ansad
10.1.1 TPTZ
10.1.2 laTasnaesn
a o 4
10.1.3 pzamnivinles
oA o
10.1.4 wle33nnan lsatansy lamsa
10.1.5 1N11D8
o
10.1.6 Insaonsys
=
10.2 MaeeunsaNAIFIY
~ a J A = o
10.2.1 wseudsazaen g ueyyasdszieonoison wionlani 10 lulaslua
a [ a a a 19 J
TPTZ azaeae 40 1ulaalua lalasnassn nU 300 Haa lua oxdaniivines
A o 1 @
ey 3.6 taz 20 ulaslua mossnaaelsaenas lamsa e 1790w wer
(] A 9] J o oA
serINATazagerFaninives N1 a1sazareTPTZ nazaisazaromaisn
4 [ 1 [ 1
aaolsdtanae laiaia lusnstdiu 10 ao 1 ¢o 1
=~ o o 4 [ @ 9
10.2.2 w3suasazang Insaony lasiinInsasnd 0.025 nsu USuaSuasaie
A Aaa <3 4 o 4
wmueau 1adSuas 100 Jaaans wulunia waunu Tninaseulos
@ o 1 1 @ Qy 9 ) = F)
sala Tuens a1 eo 1 ¥ad1ana 1 4 2109 129919828 WN1Uea 95%
a a J 1
10.2.3 Unlaasazaisugs prueyyasaszene1sienldricoanaaod vasaag 0,

0.06, 0.12,0.18, 0.24, 0.30,0.36, 0.42, 0.48, 0.60, 0.90, 0.12 UAAAAT

o w [ %,’ < I~ a aa
aaay YsufSuasdiesinauauidsuassanilu 03 Jadaas
a a 4 Aa aa 1
10.2.4 Ayasazalgmagueyyadaszioro1son naoaas 5.7 Naaaas werldiin
% |l d’d 1o
A1 unluniia 30 ¥
10.2.5 Jammsganauuaai 593 uTuwas
a d Y a d =
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A11. MIAATITHANNAIAIVOINNUABNTEONTFIATY (AOCS,1997)
d
11.1 ginsamazasinil
11.1.1 19399 Rancimat
d o [ A .
11.1.2 Qﬂﬂﬁﬂ!ﬁ']‘l’iimﬂiﬂi Rancimat
Y
11.1.3 11 DI
11.2 35MnAaos
a d' 9J A Qd‘ 9 (%
11.2.1 Deunsesuazidn Tsunsy 1@en set guugINAINIG HAZEATINT IMaV09

4 1o [ U <
91N191(20 L/h) 110 set AA1971e53 91182 nAtfu Heat Tagify Heat 9213ludnag

Q

1 I A A == 9 ) o 9
59UN M UTVEIVINT OU mmu“lcmm

" 4 | ekl
MW 0.4 17399 Rancimat tazgUnsamineves
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11.2.2 sznovginsaiveuniousions Tasldgeilaodossuriniunnie
Yuifoniuginsel
11.2.2.1 szneude Connecting tubing (green) 1911 Connection nipple
11.2.2.2 152 noUa18 Connection tubing (white) RRlaeT Connection piece
11.2.2.3 1/5¢n0U PTFE tube 19111 Sealing ring i lahn Measuring vessel
cover #1311 electrode 30 111 PTFE tube ldaslusos Open IN 1@
1/52n9Y Protective ring e llﬂﬁﬂmﬂ electrode

11.2.2.4 @911 DI 60 Haaans d Measuring vessel
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11.2.2.5 Hamilszneu 2.3 11n59UTA Measuring vessel 192910113187
o . v Jd o o 4 o
11.2.2.6 11 Reaction vessel laluginsal 1hlusalunsossiazidon Tagly
L2 LY. v
Dropper 9@ #3081911Y Taa%a1iiiu 3.01 - 3.02 NFY
.. Y o . . Y J ' .
11.2.2.7 U520V Air inlet tube 1910 Sealing ring uaalaaalyluge Reaction
vessel cover 11 @18 Connection tubing(green) N 13.2.2.1 AvIAN
.. =2 1 . = Y <
Air inlet tube 39152n0Va4 11 1ug09 Connection Miyuinde liasaen
Y
910U UYTZNOU Foam barrier lflaﬁﬂu Air tube
oy 9 ' . AqQ 1w 1
11.2.2.8 Hidgamsznouinte 13.2.2.7 laaalu Reaction vessel 11 la@a0d19
Y I a
nyulvasdondaiin
) 5 U 1 A Y
11.2.3 11 Measuring vessel 910 13.2.2.5 ldasluvosvounsos lrdarevos
Connecting plug FOUITAD ¥0IUPIAATOI ABA1Y Connection tube (white) 0
= 9 9 9 1 = Y a
IATENINTD 13.2.2.2 197 1JATIA U DUUDS ¥89 Open IN Mayutnde2 IR dtN

a

A A ~ 9 1 @ 1 ~
11.2.4 e )sunsuuanigurgliegunginasims lavasanledanilsenew

Feufosuad aalu Block A 112 Block B 1ia213®1a1¢ Connection tubing(white)

Y v 1 y a ¥ A .

1U1NUYDY Connection GU?JQFh‘]Jﬂﬁﬁ@ﬂ NAADY LANYDNUA1Y Connection

- Y v 1 - - Y A 1
tubing(green) LNNUFDI Air supply connection ATULUU VDIUATDY laviaon
& Y U A g Y 1

NPADIAINAL 1 iaoa ll.ai]ﬂﬂﬂlll start NYDIUY Llﬁjﬂﬂﬂil

i1 Y
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2
na

v Y

HAAEITMIIVEN 11357 200 SUARMIM 5, 10, 15, 20 FIIN9 42835 DPPH

Descriptives

Trolox
95% Confidence Interval for
Std. Mean

N Mean Deviation Std. Error Lower Bound | Upper Bound | Minimum | Maximum
5 2| 1.579091E2| 4.4997447| 3.1818000EO 117.480498 198.337702| 154.7273| 161.0909]
10 2| 1.747272E2| 5.1425755| 3.6363500E0 128.523042 220.931458| 171.0909| 178.3636
15 2| 1.779091E2| 7.0710678| 5.0000000EO0 114.378076 241.440124| 172.9091] 182.9091
20 2| 1.870000E2| 5.7854063| 4.0909000E0 135.020187 238.979813| 182.9091 191.0909
Total 8| 1.743864E2| 12.0500417| 4.2603331E0 164.312276 184.460449( 154.7273] 191.0909

ANOVA
Trolox
Sum of Squares df Mean Square F Sig.
Between Groups 886.260 3 295.420 9.078 .029
Within Groups 130.165 4 32.541
Total 1016.425 7
Trolox
Subset for alpha = 0.05

TRT N 1 2
Duncan® 5 2| 1.579091E2

10 2 1.747272E2

15 2 1.779091E2

20 2 1.870000E2

Sig. 1.000 .102

Means for groups in homogeneous subsets are displayed.

a.

Uses Harmonic Mean Sample Size = 2.000.
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a
na

v Y

HAAIEITNMIVEN AT 200 SPUABMIN 5, 10, 15, 20 ¥3139 78T ABTS

Descriptives

Trolox
95% Confidence Interval for
Std. Mean

N Mean Deviation Std. Error Lower Bound | Upper Bound | Minimum | Maximum
5 2| 2.475000E2| 45.4569251( 3.2142900E1 -160.914268 655.914268( 215.3571| 279.6429
10 2| 2.782143E2| 16.1624811( 1.1428600E1 133.000169 423.428431| 266.7857| 289.6429
15 2| 3.060714E2( 1.0101727 .7143000 296.995358 315.147442| 305.3571| 306.7857
20 2| 3.289286E2| 3.0304475]| 2.1428500E0 301.701059 356.156041| 326.7857| 331.0714
Total 8| 2.901786E2| 37.3693076| 1.3212045E1 258.937039 321.420086| 215.3571| 331.0714

ANOVA
Trolox
Sum of Squares df Mean Square F Sig.
Between Groups 7437.494 3 2479.165 4.242 .098
Within Groups 2337.762 4 584.440
Total 9775.256 7
Trolox
Subset for alpha = 0.05

TRT N 1 2
Duncan® 5 2| 2.475000E2

10 2| 2.782143E2| 2.782143E2

15 2| 3.060714E2| 3.060714E2

20 2 3.289286E2

Sig. .076 .109

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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HAINMIINTIZHMIadAG I8 CRD Yosdeyannuansadumsinasenduiuvesaisana

mpnuniananeITNMIven A1357 200 SUARMIN 5, 10, 15, 20 FIIN9 A28I5 FRAP

Descriptives

Trolox
95% Confidence Interval for
Std. Mean

N Mean Deviation Std. Error Lower Bound | Upper Bound | Minimum | Maximum
5 2| 1.844210E2| 2.9772731| 2.1052500E0 157.671312 211.170788| 182.3158| 186.5263
10 2| 1.983684E2| 4.0937947| 2.8947500E0 161.587164 235.149736| 195.4737| 201.2632
15 2| 2.036316E2| 5.5823959| 3.9473500E0 153.475713 253.787387| 199.6842| 207.5789]
20 2| 2.083684E2| 9.3040403| 6.5789500E0 124.774964 291.961936| 201.7895| 214.9474
Total 8| 1.986974E2| 10.6028734| 3.7486818E0 189.833151 207.561599| 182.3158| 214.9474

ANOVA
Trolox
Sum of Squares df Mean Square Sig.
Between Groups 643.595 S 214532 5.986 .058
Within Groups 143.352 4 35.838
Total 786.946 7
Trolox
Subset for alpha = 0.05

TRT N 1 2
Duncan® 5 2| 1.844210E2

10 2| 1.983684E2| 1.983684E2

15 2 2.036316E2

20 2 2.083684E2

Sig. .080 176

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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manunnananITNMIven 11357 200 sUABMI 5, 10, 15, 20 ¥

Descriptives

Gallicacid
95% Confidence Interval for
Std. Mean
N Mean Deviation Std. Error Lower Bound | Upper Bound | Minimum | Maximum
5 2| 1.415865E1| 2.0465302| 1.4471154E0 -4.228691 32.545998 12.7115 15.6058
10 2| 1.725962E1| 2.3524899( 1.6634615E0 -3.876667 38.395898 15.5962| 18.9231
15 2| 1.573558E1| 1.0402629 .7355769 6.389186 25.081968 15.0000| 16.4712
20 2| 1.875481E1| 1.6521822| 1.1682692E0 3.910540 33.599076 17.5865 19.9231
Total 8| 1.647716E1| 2.2986024|  .8126787 14.555484 18.398843| 12.7115| 19.9231
ANOVA
Gallicacid
Sum of Squares df Mean Square F Sig.
Between Groups 23.451 3 7.817 2.310 .218
Within Groups 13.534 4 3.384
Total 36.985 7
Gallicacid
Subset for alpha =
0.05
TRT N 1
Duncan® 5 2 14.158654
15 2 15.735577
10 2 17.259615
20 2 18.754808
Sig. .071

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.

82




aay

a d a a [ (Y]
WNANNITAAICHNNa DN I8 CRD Glli’)\‘isill@Hﬁﬂg‘luﬁ'nn59(311‘]11!ﬂ]i!ﬂﬂ@@ﬂ“ﬂ!ﬂ“ﬂum@ﬁﬁ'ﬁﬁﬂﬂﬂ]ﬂﬂ]!!w

v Y A

NanaaemMslEnamaearIgana uewaga 20, 40, 60, 80% i 10 111 @835 DPPH

Descriptives

Trolox
95% Confidence Interval for
Std. Mean

N Mean Deviation Std. Error | Lower Bound | Upper Bound | Minimum | Maximum
20 2(1.340000E2| .0000000 .0000000 134.000000 134.000000( 134.0000| 134.0000
40 2(1.871818E2| 9.6423909| 6.8182000E0 100.548355 273.815245| 180.3636[ 194.0000
60 2|1.976364E2|19.2847111) 1.3636350E1 24.370095 370.902605| 184.0000| 211.2727
80 2(1.862727E2| 4.4997447] 3.1818000E0 145.844098 226.701302| 183.0909| 189.4545
Total 8(1.762727E2| 27.8000869| 9.8288150E0 153.031258 199.514167| 134.0000| 211.2727

ANOVA
Trolox
Mean
Sum of Squares df Square F Sig.
Between Groups 4924.790 3 1641.597 13.535 .015
Within Groups 485.123 4 121.281
Total 5409.914 7
Trolox
Duncan
Subset for alpha = 0.05

TRT N B 2
20 2 1.340000E2
80 2 1.862727E2
40 2 1.871818E2
60 2 1.976364E2
Sig. 1.000 .366

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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v

FuarIgana HOWAYA 20, 40, 60, 80% A1 10 W17l M85 ABTS

CRD ¥a3tayannuannsamumsinasendiaiuvesansananinnium

au
Descriptives
Trolox
95% Confidence Interval for
Std. Mean

N Mean Deviation Std. Error Lower Bound | Upper Bound | Minimum | Maximum
20 2| 1.832667E2| 8.4852814| 6.0000000E0 107.029472 259.503928| 177.2667| 189.2667
40 2| 2.472666E2| 6.5996397| 4.6666500E0 187.971240 306.562060| 242.6000( 251.9333
60 2| 2.816000E2| 11.7850659| 8.3333000E0 175.715384 387.484616| 273.2667| 289.9333
80 2| 2.849333E2| 4.2426407| 3.0000000E0 246.814686 323.051914| 281.9333| 287.9333
Total 8| 2.492667E2| 44.1224606| 1.5599646E1 212.379362 286.153963| 177.2667] 289.9333

ANOVA
Trolox
Sum of Squares df Mean Square F Sig.
Between Groups 13355.098 3 4451.699 65.360 .001
Within Groups 272.443 4 68.111
Total 13627.541 7
Trolox
Duncan
Subset for alpha = 0.05

TRT N 1 2 3
20 2| 1.832667E2
40 2 2.472666E2
60 2 2.816000E2
80 2 2.849333E2
Sig. 1.000 1.000 707

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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CRD ¥a3tp3annuansafumsinasandaduvasansananinn i

audearIana HeWaga 20, 40, 60, 80% 1 10 1N A5 FRAP
Descriptives
Trolox
95% Confidence Interval for
Std. Mean

N Mean Deviation Std. Error Lower Bound | Upper Bound | Minimum | Maximum
20 2| 1.561000E2| 34.2946789|2.4250000E1| -152.025465 464.225465| 131.8500| 180.3500
40 2| 2.018500E2| 2.8284271|2.0000000E0 176.437591 227.262409| 199.8500( 203.8500
60 2| 2.428500E2| 9.1923882|6.5000000E0 160.259669 325.440331| 236.3500( 249.3500
80 2| 2.226000E2| 2.4748737|1.7500000E0 200.364142 244.835858| 220.8500( 224.3500
Total 8| 2.058500E2| 36.9478397(1.3063034E1 174.960833 236.739167| 131.8500| 249.3500

ANOVA
Trolox
Sum of Squares df Mean Square F Sig.
Between Groups 8281.250 3 2760.417 8.662 .032
Within Groups 1274.750 4 318.688
Total 9556.000 7
Trolox
Subset for alpha = 0.05

TRT N 1 2
Duncan® 20 2| 1.561000E2

40 2| 2.018500E2| 2.018500E2

80 2 2.226000E2

60 2 2.428500E2

Sig. .062 .087

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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WA INMINUAIIZHNITOAG I8 CRD V09

A

k%4

k'

mnmuianadiemslsnaudasyigana 1ewaga 20, 40, 60, 80% i 10 W1H

Descriptives

vayaSunaansiszneuueannirinavesansana

Trolox
95% Confidence Interval for
Mean
N Mean Std. Deviation| Std. Error | Lower Bound | Upper Bound | Minimum | Maximum
20 2|9.293269E0 3.7599043]2.6586538E0 -24.488131 43.074669 6.6346 11.9519
40 2|1.678365E1 .9586736 .6778846 8.170313 25.396995| 16.1058 17.4615
60 2|1.546635E1 4555399 .3221154 11.373482 19.559210( 15.1442 15.7885
80 2(1.132212E1 2.9712083]2.1009615E0 -15.373132 38.017363 9.2212 13.4231
Total 8/1.321635E1 3.7344953]1.3203435E0 10.094230 16.338462 6.6346 17.4615
ANOVA
Trolox
Sum of Squares df Mean Square F Sig.
Between Groups 73.534 ) 24511 4.070 .104
Within Groups 24.092 4 6.023
Total 97.625 7
Trolox
Subset for alpha = 0.05

TRT N . 2
Duncan® 20 2| 9.293269

80 2| 1.132212E1| 1.132212E1

60 2| 1.546635E1| 1.546635E1

40 2 1.678365E1

Sig. .069 .094

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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A

Descriptives

awdesrsana fuewaga 60% 1, 3, 6, 10, 15 W11 @835 DPPH

CRD v24923§an1Ma 1359 UMsinaeenBatuvesasana

Trolox
95% Confidence Interval for
Std. Mean

N Mean Deviation Std. Error | Lower Bound | Upper Bound | Minimum | Maximum
1 2|1.424545E2| 8.3566587| 5.9090500E0 67.372951 217.536149| 136.5455| 148.3636
3 2|1.665455E2| 20.5703727| 1.4545450E1 -18.272016 351.362916| 152.0000| 181.0909)
6 2|2.015455E2| 16.0706279| 1.1363650E1 57.156587 345.934313] 190.1818| 212.9091
10 2|2.388182E2| 19.9275419| 1.4090900E1 59.776340 417.860060| 224.7273| 252.9091
15 2|2.470000E2| 21.2132034| 1.5000000E1 56.406929 437.593071| 232.0000| 262.0000|
Total 1011.992727E2| 44.5856359| 1.4099216E1| 167.378087 231.167373| 136.5455| 262.0000

ANOVA
Trolox
Sum of Squares df Mean Square F Sig.
Between Groups 16292.564 4 4073.141 12.742 .008
Within Groups 1598.346 & 319.669
Total 17890.910 9
Trolox
Subset for alpha = 0.05

TRT N 1 2 3
Duncan® 1 2| 1.424545E2

3 2| 1.665455E2| 1.665455E2

6 2 2.015455E2| 2.015455E2

10 2 2.388182E2

15 2 2.470000E2

Sig. .236 .108 .057

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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mamuvianadiemslsnauassyigana Auewagn 60% 1, 3, 6, 10, 15 W11 3835 ABTS

aay

v
A

Descriptives

CRD v24923§an1Ma 1359 UMsinaeenBatuvesasana

Trolox
95% Confidence Interval for
Std. Mean

N Mean Deviation Std. Error Lower Bound | Upper Bound | Minimum | Maximum
1 2| 2.264286E2| 11.6167745|8.2143000E0 122.056022 330.801178| 218.2143| 234.6429
3 2| 2.542858E2| 27.7791849|1.9642850E1 4.699676 503.871824| 234.6429| 273.9286
6 2| 2.975000E2| 23.2335489|1.6428600E1 88.754845 506.245155| 281.0714| 313.9286
10 2| 3.292857E2| 9.5964290|6.7857000E0 243.065207 415.506193| 322.5000| 336.0714
15 2| 3.389286E2| 3.0304475|2.1428500E0 311.701059 366.156041| 336.7857| 341.0714
Total 10| 2.892857E2| 47.3327500|1.4967930E1 255.425910 323.145530| 218.2143| 341.0714

ANOVA
Trolox
Sum of Squares df Mean Square B Sig.
Between Groups 18615.798 4 4653.949 15.035 .005
Within Groups 1547.705 5 309.541
Total 20163.503 9
Trolox
Subset for alpha = 0.05

TRT N 1 2 3
Duncan® 1 2| 2.264286E2

3 2| 2.542858E2| 2.542858E2

6 2 2.975000E2| 2.975000E2

10 2 3.292857E2

15 2 3.389286E2

Sig. 174 .057 .071

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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HAINMIINTIZHMIadAG I8 CRD Yosdeyannuansadumsinasenduiuvesaisana

mnnuliiadadlemsliaawdssigana iuendga 60% 1,3, 6, 10, 15 11 42835 FRAP

Descriptives

Trolox
95% Confidence Interval for
Std. Mean

N Mean Deviation Std. Error Lower Bound | Upper Bound | Minimum | Maximum
1 2(1.581052E2| 13.3977643]9.4736500E0 37.731114 278.479386| 148.6316| 167.5789
3 2(1.757368E2| 6.3266965|4.4736500E0 118.893737 232.579963| 171.2632| 180.2105
6 2|2.015264E2| 27.9121209]1.9736850E1 -49.254107 452.306807| 181.7895| 221.2632
10 2(2.231053E2| 1.8608222]1.3158000E0 206.386476 239.824124| 221.7895| 224.4211
15 2(2.328421E2| 12.6535344|8.9474000E0 119.154604 346.529596| 223.8947| 241.7895
Total 10]1.982632E2| 31.7093394|1.0027374E1 175.579675 220.946665| 148.6316| 241.7895

ANOVA
Trolox
Sum of Squares df Mean Square F Sig.
Between Groups 7887.152 4 1971.788 8.483 .019]
Within Groups 1162.188 5 232.438
Total 9049.340 9
Trolox
Subset for alpha = 0.05

TRT N 1 2 3
Duncan® 1 2| 1.581052E2

3 2| 1.757368E2| 1.757368E2

6 2 2.015264E2| 2.015264E2

10 2 2.231053E2

15 2 2.328421E2

Sig. .300 .152 .103]

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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mnnuianadlemsliaawdasieana Auendga 60% 1,3, 6, 10, 15 Wil

Descriptives

Trolox
95% Confidence Interval for
Std. Mean

N Mean Deviation Std. Error | Lower Bound | Upper Bound | Minimum | Maximum
1 2| 1.479091E1 .8999541 .6363636 6.705142 22.876676 14.1545 15.4273|
3 2| 1.606364E1] 1.0285190 7272727 6.822760 25.304513 15.3364 16.7909
6 2| 1.551818E1 .1285649 .0909091 14.363072 16.673291| 15.4273 15.6091
10 2| 2.229091E1 4499770 .3181818 18.248026 26.333792 21.9727 22.6091
15 2| 1.383636E1 .5785419 4090909 8.638371 19.034356 13.4273 14.2455]
Total 10| 1.650000E1| 3.1942901(1.0101232EO0 14.214942 18.785058 13.4273 22.6091

ANOVA
Trolox
Sum of Squares df Mean Square F Sig.
Between Groups 89.410 4 22.352 46.154 .000]
Within Groups 2421 5 484
Total 91.831 9
Trolox
Subset for alpha = 0.05

TRT N 1 2 3
Duncan?® 15 2| 1.383636E1

1 2| 1.479091E1| 1.479091E1l

6 2| 1.551818E1| 1.551818E1l

3 2 1.606364E1

10 2 2.229091E1

Sig. .066 .136 1.000]

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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HAINMI AT IZHMIadAcIg CRD vosdoyannunsiimsinaeendiafuvesiniudunaes
a U ! v \J td' a I <
@nensanamnmuyl 0, 100, 1000 a3uluaMaIH Ngaurigi 120 2 UTATT ANINTIAN 20

¥ 3o ans

Descriptives

Trolox
95% Confidence Interval for
Std. veay
N Mean Deviation |Std. Error|Lower Bound|Upper Bound | Minimum |Maximum
0 3| 3.353333E0 .0057735(.0033333 3.338991 3.367676( 3.3500| 3.3600
100 3| 3.380000EO0 .0435890(.0251661 3.271719 3.488281( 3.3300| 3.4100
1000 3| 3.433333E0 .0416333|.0240370 3.329910 3.536756| 3.4000 3.4800
Total 9| 3.388889E0 .0464878].0154959 3.353155 3.424623( 3.3300| 3.4800
ANOVA
Trolox
Sum of Squares df Mean Square F Sig.
Between Groups .010 2 .005 4.073 .076
Within Groups .007 6 .001
Total .017 8
Trolox
Subset for alpha = 0.05

TRT N 1 2
Duncan® 0 3| 3.353333

100 3 3.380000 3.380000

1000 3 3.433333

Sig. .386 11

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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v

HADINMINIHMIadAcIe CRD vosdoyannunsiimsinasendafuvesiniumuns u
d’ a U ! v \J td' a I <
n@nesanamnmuyl 0, 100, 1000 aIuludHaIH Neaurigi 120 A UTATT ANINTIAN 20

¥ 3o ans

Descriptives

Trolox
95% Confidence Interval for
std. Megn
N Mean Deviation |Std. Error|Lower Bound |Upper Bound | Minimum [ Maximum
0 3|2.613333E0 .0513160( .0296273 2.485857 2.740809| 2.5700| 2.6700
100 3/2.660000E0 .0360555( .0208167 2.570433 2.749567| 2.6200 2.6900
1000 3|2.716667E0 .0550757(.0317980 2.579851 2.853482| 2.6800 2.7800
Total 9]2.663333E0 .0612372|.0204124 2.616262 2.710404| 2.5700 2.7800
ANOVA
Trolox
Sum of Squares df Mean Square F Sig.
Between Groups .016 2 .008 3.459 .100]
Within Groups .014 6 .002
Total .030 8
Trolox
Subset for alpha = 0.05

TRT N 1 2
Duncan® 0 3| 2.613333

100 3 2.660000 2.660000

1000 3 2.716667

Sig. .280 .200

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
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HAINMIINTIZHMIadnG I8 CRD vosdeyannunsiImsiinesndiaiuveniniudunaes

a (Y] a da H
wumsanamamun 300 aluauaiuuazidunsauaanasin 0, 50, 100 a3uluauaIu n

gaurind 120 aeAuTaTad ANN3IAN 20 FI)H9ADANS

Descriptives

Trolox
95% Confidence Interval for
Std. Mean
N Mean Deviation |Std. Error|Lower Bound|Upper Bound | Minimum |Maximum
0 2(4.090000E0 .0424264(.0300000 3.708814 4471186 4.0600| 4.1200
300 2(4.040000E0 .0565685(.0400000 3.531752 4.548248| 4.0000] 4.0800
350 2(4.535000E0 .0777817(.0550000 3.836159 5.233841| 4.4800| 4.5900
400 2|5.430000E0 .0848528(.0600000 4.667628 6.192372] 5.3700f 5.4900
Total 8|4.523750E0 .5982579(.2115161 4.023594 5.023906| 4.0000| 5.4900
ANOVA
Trolox
Sum of Squares df Mean Square F Sig.
Between Groups 2.487 3 .829 181.709 .000}
Within Groups .018 4 .005
Total 2.505 7
Trolox
Subset for alpha = 0.05

TRT N 1 2 3
Duncan® 300 2| 4.040000E0

0 2| 4.090000E0

350 2 4.535000E0

400 2 5.430000E0

Sig. .500 1.000 1.000|

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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HADINMINIZHMIadAcI CRD vosdoyannunsdimsinaeendafuvesiniumuns

a (Y] a da H
wumsanamamun 300 aaluauaIuuazidunsaueanasin 0, 50, 100 a3uluauaIu n

gaurind 120 aeAuTaTad ANN3IAN 20 FI)H9ADANS

Descriptives

Trolox
95% Confidence Interval for
Std. Mean
Mean Deviation |Std. Error|Lower Bound|Upper Bound | Minimum [Maximum
0 2(2.770000E0 .0707107|.0500000 2.134690 3.405310f 2.7200 2.8200
300 2(2.795000E0 .0636396|.0450000 2.223221 3.366779| 2.7500 2.8400
350 2(2.910000E0 .0848528|.0600000 2.147628 3.672372| 2.8500 2.9700
400 2(2.990000E0 .0707107| .0500000 2.354690 3.625310] 2.9400 3.0400
Total 8| 2.866250E0 .1097969(.0388191 2.774458 2.958042| 2.7200| 3.0400
ANOVA
Trolox
Sum of Squares df Mean Square F Sig.
Between Groups .063 3 .021 3.962 .108]
Within Groups .021 4 .005
Total .084 7
Trolox
Subset for alpha = 0.05

TRT N 1 2
Duncan® 0 2| 2.770000

300 2 2.795000 2.795000

350 2 2.910000 2.910000

400 2 2.990000

Sig. 132 .059

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.000.
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