HATRITTALAMNNLNEDY wazuuaanzlan sdadfanunsaludu arsilsznauiuadn

(g a ¥ a
wazAMNAINITa UM uasAiuayyadaslunezni i an waznewdInei

Thel

a

UNAMBUNTT ANYIA

o

a a ¥ ] =) =1 [ % a v a
qmmuwuéﬁLﬂumuuuwmmsﬁnmrmNvmngmﬂ?tyryﬂmnﬁ'mmsumum*mm

ga1gvalulagaivig
matnalulagaimig
TUNAINGIRE NUIINe[aAalIng
Tln19Anun 2552

= o a

AUVRANBUDIUUNAINGIAY NUIINaaaAadIng



HAUDITESALANMNLNADUN wazunauwizlan salsanansaludy ssdsznauiuadn
IS £y a 2 s Y a
wazANuINITalumMailussiuayyaassslunznaivan wasnendansi

Thel

a

UNAMBUNTT ANYIA

o

a a N & ' =) ) [ a v a
'JV]El']u‘W‘HﬁuLﬂu@qu“uqmﬂﬁﬂq‘iﬁﬂﬂq[ﬂ']N‘M@ﬂgﬂiﬂ“}ﬁyﬂ&quqﬂﬂqﬁqﬂﬁ%‘““qummrfl

ga1gvalulagaivig
magnalulagaimig
TUNAINGINE NUIINEaAalng
Tln19Anun 2552

= v a

AUVRANBUDIUUNAINGIRY NUInanaadaling



EFFECT OF MATURITIES AND PLANTATION AREA ON QUANTITY OF FATTY ACID,
PHENOLIC COMPOUNDS AND ANTIOXIDANT CAPACITY IN AROMATIC COCONUT
AND MAKAPUNO

By

Intira Koomyard

A Thesis Submitted in Partial Fulfilment of the Requirements for the Degree

MASTER OF SCIENCE
Department of Food Technology
Graduate School
SILPAKORN UNIVERSITY
2009



Toudipanende NinnendeAating aueim liane inugions « nare9ssAUANNL
aau uazuvaanzlgn satBununaaladu ansdsznauiuedn wazaduainnsnluniadu
anspnuayyadaseluNznintven Lazueniiangi 7 laualng BNAaURM ANIA Ly

AUNTNI9INIANENANNNANGATE Y INE AaRINNTTR anandtnalulatienns

(s09ANAMINAN9E A9 AT Tuzsans)
ATULATTT AINENAE

rdl a a '8
a1a1seUTnEN AN inug

1. Beneipnans1ansel as.yAsnend wmnled

2. faqaaansnanstl ns.qusg annaiiln

w
©3%0  e32p  e32e

nelANARTIAN9e AT.1TER9A Aaadn laTng

AQIZNITNNNTATIRADLINYITINUST

.................................................... 1se811N9I8NNT

(Haernansansed na.Usnluntd Aiansang)

............ Lo i

.................................................... ATTHNNT oo, NITUNNS
(81313¢] A3.14797 AN TmUY) (FeAansnanssd as.uAsInsnl umles)
............ Lo e ceeeeeeneeid

.................................................... NITUNIT oo NETHANG
(Htemransiansed ae.quasg agmailn) - (F

N8ANEMNINATE 9.2 AR A399A7 LT R)
............ Lo T TRy SUUUTRTR



51403215 : @ranaawnalulaganmng

o o o 1% %/ ¥ a = a o ¥ a

AEATY . et/ NenFionzil/ anstsznauiuedn/ nenlady ansfinueuyagass
U ANDYIA : NATDITEAUANNNLAERY Laziradinizilgn fe1Fuinnm

lasTu anstlsznaumiue@n wazAauaiuisnluniaiiluansdiruayyadasslunzniiniimes

wazNenianedl. enansEmLTnEInentinug : uA.A3.ANIl Nunles , NA.AT.quEe Y

aymiailln uay we.ns.Useasd e lamni. 102 wil.

nsAnENsLlasuulasninInaedeniativeneny 180, 190 waz 225 41
WAIABNLIW AN 8.ANHUAZAIN A.90T1F 4aT 2.1 1UuAY A.aNIa1AT Wud1 AN
Yoo &y X y A < o Y
wazninaesiansn N TUA N gIRINEnE  doudEnnnuaesudiiazans s
g9gnTunzndneng 190 Ju lnsiiimanglaadluesdlssnaundnviniu 2.14 Hadniuste
a % %I Z’/ = 9; 1 dgl/
ans (Geaay 41.96 revimanianng) sesasnnAetimanininauazgiasa dduluile
v v
newinduimaglasa 1.07 Aadaniusenin (Feaar 39.62) gandniimnanglaa uazwgn-
Tna Paunuaisdsenauiduedn uazaauaunsaluniailuanssueyyadassiilelsyiiiu
Ao8iAT TEAC waz DPPH g94n Wananzniniany 225 4u dailuszaziugndiotiineus
ANLBYTD uarifunusonaasnInasin nanliFann A1lwsan uazmINEngegaminiy
Faraz 76 183 lauraNA g 5,780 Haaniusie 100 3N uazniaAnm lunesnionziient
210 uaz 240 JUNAILNY AN a1l uuin A.aynsaas ez 8. iuazun A.ilszanuasdus
1 % aa o d” o dl QI é/ d” v a
WU WEWFINENANIRAUING ANULILLEATNIZALBNYIANTN LUBTBINZNTINET
a1g 210 4 Afinuansdszneuiuedn uwazanamnsnluniaduansfiiueyyasasy
o y - y e L a¥
gegn Nrpnaglasdsesay 52 289UIANATNMNA  IRLHANZNI1INHBNENINN9INLENANA
glasatiaendn  wzwiunsiieny 240 Suvdseenuy  Hiffannladuiaiues  Ae
dszneusiansaaesn lsain anlwedn uazamingegawiniufeasy 80 wasladiuvianun
a Aa o I o d’lJ % aa 1 % 90J dl
(2,894 Aadrusie 100 n3N) Hanznimnzilidulogandinzningssuaiuazioven tneh

nandangunnd BN nudulagandd

megmalulatanris  Uusanandy snianedadalang Tn1sAnmn 2552

)

A o

AN RTALNANEY e

ANENATARIRNTETNUTNHNINGNTINUE T v 2 e, B e,



51403215 : MAJOR : FOOD TECHNOLOGY
KEY WORDS : AROMATIC COCONUT/ MAKAPUNO/ PHENOLIC COMPOUNDS/
ANTIOXIDANT

INTIRA'  KOOMYARD : EFFECT OF MATURITIES AND PLANTATION AREA ON
QUANTITY OF FATTY ACID, PHENOLIC COMPOUNDS AND ANTIOXIDANT CAPACITY IN
AROMATIC COCONUT AND MAKAPUNO. THESIS ADVISORS : ASST. PROF. BUSARAKORN
MAHAYOTHEE, Ph.D., ASST. PROF. SUCHED SAMUHASENEETOO, Ph.D., AND ASST. PROF.
PRASONG SIRIWONGWILAICHAT, Ph.D.. 102 pp.

Determination of the changes of aromatic coconut (Cocos nucifera Linn) was done
on 180, 190 and 225 days after full bloom coconut fruit from orchard areas in Ratchaburi and
Samutsakorn. The more mature fruit showed the higher thickness and weight. Total soluble
solid and total sugar contents were the highest at 190 days. Glucose was the major sugar in
coconut water, 41.96% of total sugar and followed by fructose and sucrose. The total
phenolics content and antioxidant capacity with TEAC and DPPH radicals scavenging are the
highest in 190 days aromatic coconut fruits. The 225 days fruits showed the the maturity
stage of fruits, the lauric acid, myristic acid, capric and caprylic acid about 76% of total fatty
acids or 5780 mg/100 g. And makapuno between 210 and 240 days after pollination from
Prachuapkhirikhan and Samutsakorn showed the thickness and weight have higher with
maturity. The 210 days makapuno meat has the highest of the total phenolics content and
antioxidant capacity with TEAC and DPPH. Sucrose was the major sugar, 41.96% of total
sugar and followed by glucose and fructose. And the mature fruits had a lower content of
sucrose than lower maturity stages fruits. The fruits of 240 days makapuno had the low
content of total fat, the lauric acid, myristic acid, capric and caprylic acid about 80% of total
fatty acids (2489 mg/100 g). And this stages of fruits had higher of fiber than coconut for
coconut milk and aromatic coconut, that the mature fruits had a higher content of fibers.
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NUENF191U AN19lAsuuUAdMNNIEAUANNLABAUTBINANZNEI (A13197 1) (Snowdon
WAZADAE, 2003) WATANTBIMNIUANT HTLAINNNIUTINANENENRS UIsR WA LATNIA
Tasfatianidulse e misasanne

Snowdon karAtY (2003) f9senuINnNINEnEIlsynausaanga laduAanss
assnuaznsa lazaanidunan  densmleduieaesriaiidunse lududnsaaianinanueng
20388 INana1uIALIuNa1 (medium chain) A uuezRaxaadAITUaNluNIAAEEN

a a A o o v o dld 1
waznanlizafinAea 12 uay 14 smua1su demnresnsaladundacineinresanaldluensg
unapegnm unnda gneesuazgnaatulusienieive il Tamilddnendanes

o allal 1 =® dl 3| [ v a
lasiuniaonenaesansldluanauinens  asgnlasudundsnuldnun  Liifianng
gvandulaTluvaeniaan (Marten wazALy, 2006) LATNNILINARIMINNIA TTUNT
Angreasldiianatliunans amnsaldanuimingals desiulsadouuazanaany
Reannnisilulsmsinlawazlsanaannantialanusy 1wl A.A. 2000 H31e91u9ntsvdng
nenduatluiasiuaesinizuddin - Muslnansaladuainuesniradulsean Jilsunn
& s = - = ! o

paladpesealuiaansn  warlull A.A. 2001 AnsAnEnudnlulaURTIuRnaedAg

auma  ludszmadulafide  Nilszannsdinnglduzniraiunninluewsiutiny wudnd



tszansiaenilulsasalas (Snowdon WarAy, 2003) lun1sAn®I98d Nevin LAY
Rajamohan (2004) 5ﬁﬂﬁmmﬁﬁﬁumw§ﬂqﬁ@m§ (virgin coconut oil) WL181N190AA
sununaladl@asaa  LDL (low density lipoprotein) Waz VLDL (very low density
lipoprotein) ABLARLAAIAA Aiflupeladmesasiie ﬁﬁ@lﬁlﬁmmmmﬁm@wmmﬁ@m

o '

uaziinABIAAIAa39a HDL (high density lipoprotein) uiiluAiadLAasaasa7AsDgUN N

A9199 1 A1397199NH lunznF19WUE Green dwarf LATHARAA (i 100 NFNdIUN

sutsenule)
NENF1801 NEWFun

A1991UN7 {i’] L‘ﬂ’ﬂ ‘ﬁ’] L‘ﬁ‘ﬂ nein
NA9U (Alakpaed) 16 77 22 389 326
Talsfiu (nFu) NA 1.4 0.3 3.5 4.4
Tlasu (nFu) NA 3.6 0.2 39 32.3
Hena (N§w) 4.1 10 5 4 5
laa111s () 0 0.7 0 75 1.7
Twunad@an (Radniu) NA 257 310 360 280
WAN (Haaniu) NA 1 1.1 1.1 1.8
AT (Raaniy) NA 6 2 2 1

NA #1814 not analyzed

#31: Snowdon WarALY (2003)
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NAUNBNI9ALITNTB9T19NE (oral rehydration) wanzTuinueninganlldon arsazans
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2004) WaldFunsnaasnudaiananysdazinisdanszilnlunaalsd Agandn Tulu-
a83u (monolaurin) Neiman (2009) a3una3M13n lAFuANANAUTsARINNNIANUIUNLLNT

v
%

TuTuassuluBuinge wananilflAnsnisldluluaasundansziainnsaaasninadud
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Listeria monocytogenes WH@ARAnTT Stracchino cheese lagnlFaudeuiunisanemae
nssuanin wudnluluaesudududesas 2 InenutinselBuins SussAnsninlunng
fuds Listeria monocytogenes WaaLWnAunsaLanfnduduiaaay 1.4 Tnarinviinse
1387m3  (Stecchini  wazAy, 2002) Fafunsefinfilddmsunstiudededangnly
ARSI (Doores, 1993) Netlseyns lieuassluszAvgmannssuena i inluaesu
FINAUNIAUAARN Lﬁfmﬁuﬂi:amﬁmwhmiﬁug\iL%mﬁum?ﬂrﬁ%u (Stecchini  uazAne,
2002)

2. Wasfundansianun  wasfindnmmuedty nealusiueningu
uzv¥niiluanaananans (G, C.,,) werslnadily lesfuaziwainnszimzamnsly
Fald udaulaeuiundsnuiifuesnemaie (mﬂ‘luufiﬁqim) Huan lFinanuian
44 (thermogenesis) Tt lnszdusaninseasliinnudstu pdraiuyaaadsznmlaues-
Insead  (hyperthyroid) ‘1‘7{r;i@uimmﬁ’v‘i’muluﬁmmﬁzgmdﬁﬂuﬁﬁum AN lsiaald
NALUNNN Pl uAunIdUnITiad (active) wayluen sz TnAEN

Tgnunanmyiilundseunna avanduladulusenig
a a [ i a
2.4 grsdsznauiuaanuazannanisalumsidussiuaylsaase

2.4.1 #15UsznauWuaan

= o

anstlsznauiueannulimusssnanfaesie TslaniamiRiluarsdunsdng

1
ol o Y

z// 1 ] 1 = a & =2 % = 1 a Aa
VNIML@Q@@H’]\NWH i nganuaan Wanliuess audslassad e inawasndudai 1l anti

AT LAWY 1Y

A a

anstsznauiuadniduaNInussINTIANLANAATYFaATIINEMAINIT

I
aa a o

[~3 ndl dl o v al QI = a dl a
Aunen  Wesanniniihaninaadasiuduaznausa  ansdsenavuaaniny lusssusam

©

v v
o % 1

dausnniinazidenseagfutmarsuunlnanaiasn uazluianag (Harbom, Baxter uaz
Moss, 1999)
andszneufluednluiisanunsosuunaiamalaseareiuguls 4 nga fe
1, @wﬁuéﬁﬁmﬂam@ﬂ% (hydroxylated derivatives) 1aansaiuulaan way

neaduundn hun anstszneuniiaseairsiugnuiunsaiuedn (phenolic acids) lme
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=

[ e‘dld 1 a = v [« a dl 2 2 .
aynusnanylansantaazilnsaiaduansilsznavazlsunfnndgnidanudig (side

u

chain) {uafuen 1 azmew (CsC,) Wi W lamsendiuulaan (p-hydroxybenzoic)

ia@Nn (vanillic) wnadn (gallic) dauauiusniylansandaseinsaduuiin JlAseasng

¥

Lﬂum@ﬂizﬂ@mﬂﬂimﬁﬂﬁﬁ@ﬂwé’immwLﬂumé‘ruau 3 azRaN (C,-C,) MU NIANITIAI-
N3N (p-coumaric acid) nIAANNEN (caffeic acid) uwarnsawazan (ferulic acid)
(Bravo,1998)

2. A9H13U (coumarins) uansfinlaseadinadly (C,-C,) WillaunsaTuuniin
wi C, aziiausandiau waninalslaAs (oxygen heterocycle) Aaniauazwuuinlugdau
190080 wazazeglugiaeanglamius (glucoside)

3. vantawees uasusznevfuednuaniimulufie SiminTuanas
TaseaFsilsznausaaifuau 15 avpan aaEasiay C-C,-C, Wunuwuazlsungn 2
W AeagiUAITLeY 3 aEAas %qﬂﬂﬁLLé’qﬁﬂ%ﬂqsl,ugﬂmmmLmqummmﬂﬂsﬁﬂﬁﬂ (hetero -
cyclic ring) (Blasundram, Sundram WAz Samman, 2006) @1xnsaunsiungueasmni
pRuanaey C, M lsiduansnguvilauessaiinsne wu Wailu (flavone) Wanla
1aa (flavonol) Wa1auea (flavanol) wazuauinlaeniifn (anthocyanidin wusis (Hollman
LLaE katan, 1999)

4. TaruedNuNURY (polyphenolic tannin) wazaniiy (lignin) aifly
mafﬂizﬂﬂu?\lu@aﬂﬁﬁiuL@Q@sl,m&i annsautiaili 3 ﬂzg'm'@ﬂmmamﬁm%‘ﬁliﬁﬁﬁqmnm?
WAnuFausaanse visas1e An

4.1 Lmuﬁuﬁmmmgﬂaimﬂmﬂé’ (hydrolysable tannins) Lfiﬂgﬂ
lalnsladdaensaasldndnineliiunsaituedntuiananglaa

4.2 pauandinuiiu (condensed tannin) Wagnlalnsladiaansaaz
EnAnAuaTidunanueaiuasiinma

4.3 antw wegnlalnsladaadnsadlfuaninefiduewiuiensa

WRlEAN WAXNIATUUINN

=) a a dl a o [ 14 ¥ ! a a
ansusznauNueaNTIANNLNIN IUHARS UTNEZNFY 1mm NIALNAAN BzNILNALA

AZATY (epigallocatechin) waznamld3uan (syringic acid) (Seneviratne , Hapuarachchl



13

]
= o 1

waz Ekanayake, 2008) dwiilunsaiuaanlunguayiusnivylansandanesnsaiuulaan
wazngunanlouas A ldnanuaa ludnasu
Tnanalnnisaengns nissinuelyagassaesatsnguil Ussnaudae
1. fluanshan (chelating agent) tnaanizanstnanueanilnseairaiy
e a o % ¢=ll a [ oa o o 1
aafnlansandiuedn Amdnlunisfaiusyleessfusiulanemin wu neuss uay
& dl IS o o ¥ v a
wWan TeHunumdndnyunnsnszsunisaineuyaday
2. fuansiueenindulnevgalfisengnld inuihndusialilalngiau
! = o & a T v ¥ r)ﬁl IS
wrieyya (hydrogen donor) dwndsaniigneandladudoarlseuyavasiailaues s
AHLADEIFE
3. MntihnunsAugl (regenerate) 18935N38UR tnsagzRadayyaminil-
saangoudelalnsan Wndudulnlaisaanaunsnifuasdueyyanliasnenlalngiau

o

Teana3e (lann wazAnLy, 2549)

[ a
2.4.2 pnNaNsalumMsiduasiuayaaase

AuaRnsn lunaiiluanssinueyyasasyaesarslsznauusaniinduiiiasain

dl 1 lel o o a k% v A a v
nsnansnguilannnmduiueyyasascls  awnsnlernenaaslalasauiisedidnmasauls
viraanN1309uTanzld (Amarowicz warAnuy, 2004) Taaaderesdnsdsynaviuaanaaiy
fladudrdnysiananannnlunisdueyyadassuazlany  nadllansendaiiensjinend

Aumieaadn (ortho-) Wraw1sn (para-) azfinldanslaifignasnueendindu Inenisli

¥ ¥y o
- |

lalasiautiaenn  wsivinansaglusnumaany  (metar) arligndnand visiitiesann

L) a

ananaasuyAfuendan (-COOH) NdAuamiRNEIENAsaU taaanziaumieasiv

waznisazlafunatinanngn (lann uazaniy, 2549) ArnaNnsnlunailuanssinuayys

faszaesansilsznauueAnInu T uNEnEIETaNE (AN 2) AviNTWesEALNNg

1
a

wisumgflansenda (degree of hydroxylation) WxAW Ay NatIBNNIALNARNTINMY
lansanda 3 vy azwanspuamnsnlunisdluassnueyadassligannn usiaenals
FANNUAINTUNLASaeY lansanTanAuuien 3 uar 5 sneuyunanda  (methoxyl

group) Fiatineidu nea lasuanazanaNaNs lunsduansfinuayyasdszas



14

A15199 2 AnuaINnen lunaluanssiueyyadaszaasansleznauiuednaiinsne Ay
Turidunninuigns WranineuiuatsfinueyyasgasTi1nggIu Trolox

(Trolox Equivalent Antioxidant Capacity, TEAC)

a9 ALY -OH TEAC (mM)* TATAF9UaN
Gallic acid 3,5,7 3.01+0.05 Phenolic acid
Syringic acid 3,5-diOMe,4-OH 1.36+0.01 Phenolic acid
Ferulic acid 3-OCH,,4-0OH 1.90+0.02 Phenolic acid
Caffeic acid 3,4 1.26+0.01 Phenolic acid
Phydroxybenzoic acid 2 0.04+0.01 Phenolic acid
Catechin 3,5,7,3'4' 2.40+0.05 Flavan-3-ol
Epicatechin 3,5,7,3'.4' 2.50+0.02 Flavan-3-ol
Epigallocatechin 3,5,7,3'4'5' 3.80+0.06 Flavan-3-ol

* panilagann Tann wazany (2549)

nsdaANaNITnluNNIFTueYYABAs:  (antioxidant capacity) WFaNIUN
ANaNnTalunnsfnueandede  dadunisanesslszneuianunaesnigifend g
AUNITIATIZINNTAINIUBIAARTEUAEY  (electron  transfer)  @NazidTeLiigUA
o @ a =
ardnsnlunisinlildsneungaeanainiuana  uaznisunneanidugeeu  waAIDNAINY
awnsnlunislidiarnsauinerinlillsnaungaaen 35n153Aziilun1amAINEINNeD
Tulunsfiudazanidnayyasasenin s uagnisimmzilaaden Budaanisa¥ng
a Y a d? Z// ] = £ dly a dl
ayyasascliinTL antiuinnaann WrassFnuayyanastfeIn maaaLmAnall G
QQIA:II | a g ¥ 1
Aandelunisaased Tiun
aal = o - .
1. 98 TRAP 29azliansisznay ABTS ABAP 3% AAPH, 2,2’-azobis (2-
. dl o v '8 = dl v dl a dl a d%/
amidopropane) Nazaanasialiayyailasaand Seinlfuialdainnisieyysdassnininu
Tvindfiseneendwduiuans ABTS Wisllueyys ABTS™ (2,2-azino-bis(3-ethylbenzo
. ) . . Ao a A P A
thiazoline-6-sulphonic acid) NHA WATHAINITIAANAULAIZIAANAINNENIARNL 660 734

waz 820 Wiluwms Wainasfinuayyadaszasll azvinliiindaes ABTS ™ druastiasag
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MR NaY N9z lavanisdaszazinan 19 lun1sineduas ABTS #149n19910

1 4

A a X ' & o P o
‘1/]Lﬂmm@’mﬂ'ﬁﬂﬂ’i@mﬂ@uLL@ﬂuL')@ﬁVlﬂﬂMum WEUNUANS

+

Ufisen visadnLFuins ABTS'
NIRTFIU Trolox " (6-hydroxy-2,5,7,8 tetramethyl -chroman-2-carboxylic acid)

2. 38 ORAC Aniiludsnisamziiniedan Inan19dnANaINNsnee941s
k% a o ?/ '8 = 1) & ° aaa a o a s [
Fueyyadass  unisfiudseyyanlefeend il iseneendindu  nsinsnziazdn
wasrgeaamud  Inseyyauleseendazinlfisadasuasnliuamgeasamudii
ansn il liuaangansamud Auli Weinasfuayyaadliadnayyailasaantazinlid

o X o s

uasWgaaLATUANNTUAN TN LA AN IBIANIN AR LT LANAS 1]

35Uazld B-phycoerythrin (B-PE) unis ABTS™ @4 B-PE HAmuaniif liilas

'
o

vgeauaudn 565 uluwms egnnezfustsuaniie i@ fifanueaiuwinty 540
wlums B-PE azgninanalaaeyyadass vinlinmuaniialunisliuacingessacudids
W foudlanauans AAPH ﬁﬁl\azﬁmﬂﬁﬂﬁ@%@@mrﬂ{@@ﬂ% (ROO") aviliiiauangas-
saiTudres B-PE anas (Aunng 2) dandunadinarsdueantinduasluansazaianaaey

azdiufannsgouidenasigaaisdiaudany B-PE (aNnn3 3 uaz 4)

R-N=N-R - > N2 + 2 ROO’ (1)
ROO™ + B-PE —_ ROOH + oxidized- B-PE (2)
(usangaLIALIUg) (dlusengaaisarnig)
ROO" + AH ——» ROOH + A (3)

(A1961UDYYA)
ROO" + A — ROOA (4)

|
= o

WaNIARAYINLLTLIUANATTIAN 1ATRIHE LATERIATIZIIAT ORAC Ay
o | A o ™ = & ~ | o
AunuuAmi A uaNyaiuatsuinegu Trolox - duheiiululastuaiiauwindy

1Y 0 o Qddyd | Qddl [ ana 1 a
Trolox witadninedaine hidandnanizarnainisalunisvgalinsangnidiinain

'8 dd‘ 90/ 1 i’/ 1 '8 a @) a % d‘ i
ayyallafeananazatutinwintu (wieyyaileseendiduayyariinarateinnnyluse-
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o\ M Yo v a A =< ¥
neaesnyse) ldlddnannuainisnlunisfinueyyasiingu) uazgnslunisinuayyaly
an dld o o a aa a o
atlanimnudAnylunainatlneandindu

aal aca 1 % a
3. 98 FRAP lidan1smAmanaunsasmnlunisifluanssnueuyadass
Toamse  @ansdnuayyanmrnlunislisimansevasdniluanssaned  ldanslsena
defousaandn Fe'-TPTZ (ferric triazine) WWWAIMARDYL BrABNTBIUANAZYNTAYT
Inegnssueendady  duansdseneudsienteananwesia Fe'-TPTZ  AunRun
- . 4
AANAULAITIANINENIARY 593 W TULNAS
ij/ad [~ a s aa o‘d‘ a
998 TEAC waz FRAP 1{lun153Assinmanuanungnlunssaadaaia
1 [~1 = 1 a ' % a o A o =)
agnamaFanele 4-5 Wi wslunnalessfansinueendinduaniiainonluea Az
L = i o X A4 Yy o o o o = rzll
WLFNANNIAANALLAIT 595 wnTwmmas auinTierald AuiunisdnafameamINmand

nun a4l ldnafndisenasysnd 35 FRAP Hdanneidudaniie Mdnanden Tuung

U

a A

Y 1% -dl A a Y aaa t:ll E7S ] ¢=ll U [
wazlisiasldirsasiofiay  wildeidopanalnaesnljisenldimmsilinasdesiunaln
Tusnanne

4.%3% DPPH Aa n9dnatnatnsnlunissaadayya DPPH (2,2-diphenyl-
1-picryhydrazy! radical) Taiflunnsdananssulunsnnam hydrogen radicals lagl DPPH’ @4
[ a ai val dll =X a c Aa '
uanseyyadaszi ddoslearaelueniuea A 1mN303AIiEBuulagni9dn
ANNTAANALLAST 515 UnTWmg 1We DPPH" SuBlaArsau 1iza hydrogen radical Axngay
1Al dl £ aaa a o o o a
AWas wansdrRanslsznaunanissulfseneentedulagliindneyyasasy nanis
a 'S v dl 1 - v Qddg/d 1
anzdazuanslugilfasarianasainAimaunn (Brand-William, 1995) daanesdaiaedny
a1 iuasidessulunimeasugnalunisiueyyaresassueyyadass
a Iy ! ~ el - , - o . =
sesntnR  anduanslunguualsnuassninisganauuaslutinumaaiiy ayya DPPH &
o I 1 aana A dl a 1 o i// =3 1 o o o
pouAssa W laseljisemdiaueyyaniialudniy - AeiiRelianisnuanuesdngusiy
allal v dv v al . dl < 1A
ayyandanligeld  wanainiilaseairamieaizes DPPH fudssaziiind diaansau
IALNT89RYYARATEYNUATINAIEAUMIMLWTY 3 29 wawuylulag vinldansfuayyand
= = ' ' o ° Aasa o A 9 v >
gususawsiawalunjusansiarnsadn il §isenadneyys vivesesldnaiuiu

v
v a

Panstiuligns nnsrdneyyaiesesnd wenanilanstacdainisninia DPPH  aneadld

D

%
neatl

o))}

1%

5. 38 TEAC (Trolox equivalent antioxidant capacity) 1Aandn

ANAINNTRTEIANs TuNNINNdReYya ABTS duflusyyaniaciuasde wsauiisuiy
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A19FUBLYANIRIFIU Trolox NRNEFUeLyaBasTviniuatsaratenagauadNidudy 1
fadluand  denvesisine vinlddte eyya ABTS™ azvinuffsanetinesmdaiuanssiiu
ayya Unfazldnantszunn 5 wii - amnsadeszilalugasaninzaonuiilungs-aned
ndne ayya ABTS™ azanalivclutiuazaisinazaraduvsd  ldanaziaouaunsly

k% a o ] I tzll QOJ A tzll o 1
nissnueantinduresanssinge  ldnanduaisiavaann  vsearsiavaralulaiu s
ABTS Tifluansmusssnaanneliinneuyalumaduessanie dwhaaiuiu Fe”-TPTZ

(Tann wazAnly, 2549)
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28R UUINUIAE

3.1 IngAY

v
[ o

3.1.1 WENT1UURN

[ %

moAURlEAe NznFntinran (Cocos nucifera Linn ; Aromatic coconut)

q

[ a

X A ~ o o Ao o .
@qﬂ@’ﬁuluwuﬂ A.ANMUUAEAIN ’Q.ﬁ"]ﬂ]‘]_‘l‘ﬁ\ RS B.LINULLNA @.@Hﬂi@qﬂﬁ‘ NUTLAUAINLN 3
e TEun

g © [ B o o Ao & o o "
- HENTNIUNNBNTUATN ARNBANE 180 MUMRIABNLIU V]NLuﬂLﬂuunqﬂ LNAL

s (=

< %’/ 1% a % ai 1 o
ANKNA ANNVINUIANUNNENIINLIzNN 6-6.6 BYANLTNT L‘l.]‘LAJJZ‘W'i'\'JTZE]ZV]iMLﬁN"]ZﬂU

[ a

a :J/ d’j 1 PV~ a dll dl 90/ v b
nsEtnARans wazilauns wildiduingaulunisuanesesdunueninle
- WenFnivenaeddi da0g 190 Tunasnanuw unzniieniile
[~3 % % 1 I a A 1 1 d’j [~3 %’ Y]
Wneandn  watelduninulivzeldunauiantslupands  ANUNUIaIHININE1Y  7-8
AN WUNENE IR AUANNLA NI AN WAL INATINA YFaNIHENEIL6N

y o o P o o " o PP
- N:W?qquqﬂﬂﬂﬂqﬂﬂu Hag 225 UVANAINLIY ARNTWTIINALNNHLUA

e he

WU NZA1AAANNUINUTANNNENI LIz uanavAe 7 aedNLEnd Wiuieaie ldAu
Wungd Tdwnnglunnsudinean

lunaiuieaauzniie deldanusnnasninasyaesianialunals assiasldnig
ULAUNAIAINTIAANTBINZNTILNUFINALN TAUNANNTRIYTRINZANL LA HANZNGT1 Ingl
duneananzninlusazsziumuwn sxduas 30 gn nisfiunausazaia vinluiu
= o % ] dl £% a oA a = a v a d! [~3
Wwenil udtrudaiesdiinisaiadimalulagiennns wanendedaling @aiy
= | o A o = v o =
NEINENFITVANTINA 3 AT AR ATIN 1 RBUAAIAN 2551 ATIN 2 lABUNNIIAN 2552

WATATIN 3 LABUNINGIAN 2552
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3.1.2 NEnFranzii
v ad‘ a o v Y . .
MtW’a‘”l')ﬂszﬂﬂumm%Lﬂuwuﬁ; UA3 (Cocos nucifera Linn ; Makapuno) a0
auluiui e iuazun a.1szaqumsdug waz 0.0 uuia a.ayn9aas NRszAUANNUA 2

svery laun

1
4 ] a e

- wewFrangdiany 210 Fundsnanunu uneninndengdngszasidymi

9 k1l U

3 v
o

% 1 A L4 o a A 901 % dy e A a A =3
AN LLﬁlLﬂ@@m/jﬁJﬂ’]ﬂu'ﬂﬂﬂ\?Lﬂu@L‘ﬂE}"A’ﬂNu’]ﬁH@ PUNSWNTIVTURAZHAADY HEUBUUIANIN

%
NALLRA

o

v a [ [ [ v dld 1 o [l
- HEWTINSnNeng 240 UUaImaNLUIY L‘]JHN?JW?’]’W]N?Z@UV’WWNLLﬂF;I\?fPJ%éL‘H

%

a - . o a o A " PR 4 v ¥
ﬁ':ﬁﬂ:ﬁ.lﬁ‘uuﬁ‘m Gﬁ\‘iLLMﬂM’]\‘I@’]ﬂNZW?’]Qﬂlemq 210 21 AR Lﬂ@'ﬂﬂﬁuu@u’]mm}')mw@ sLﬂLL@:ﬁ

q

! v

v £ = e o X ¥ o
YHUNSWITILUILNUE HAURAIALAN Lu‘ﬂNt‘Wﬁ"]’)ﬁ\lﬂQWNV]u’]LL@ﬁWﬂfJ’]sz\I?’]Qﬂ’]E‘I‘ 210 3

u
]

VNSALINEIARENNENEIY 30 gnANNTEALAMNWLININT  TudNnNIties

UftRnsnpizmalulationms suangndsAaling TafunaonenFiniineniauun 2

o

AT Aa ATIN 1 TWABUNNANTUS 2552 UAXATIN 2 BUNNNTRLE 2553

v
3.1.3 HEWENAUNEH

[ o

noALN iR NewF1Ruguge (Cocos nucifera Linn) Tng@aainmanLlgs-

o o

- PR A A A v o o
WIARN BB Q.uﬂ?ﬂﬂm NUAE 240 MUNRANABNLNL ﬂ@NLﬂ@‘ﬂﬂ‘l{}N@uwmmN@ sLﬂLL@zﬂqﬂ

3
v 1
= .

NewEFRAuaa wagsldananznga (sprouted coconut) WATRALFIAN active eye

X

(NINA 1) WaNenEEANIL 1-1.5 URAWAT 3119 30 gn 1AeNNIIMAaeiaINe 2

AT P3SN 1 TuReuNuNIWUE 2552 wazAian 2 aununnius 2553 Taavisiinldiaanld

-

v a dgj dl = o v a A anl o
N&W?’]’JﬁuﬂzﬂiuwumLW’]EZ‘]JQﬂL@EI'mUN?JW?’VmSVI AR AANNTANAT AT SR MR

iasandednrinlunisdnnisszuunistlesiunisdnaneiugaasendoiugsiug

9 U

9 3 Py a Ay d Ao oy
HENTNIUIVBN BASHINTIINSN WiN@WNW?ﬂQﬂIHWHWLMEQﬂuiﬁ

[

3.1.4 MawRENIRn AL

b4
o o %

3.1.4.1 FauinuesuansniauiazszAUANLT NN HafaeLATeade 4
AL (31 BP 2218 Sartorius, Germany)

3.1.4.2 tanulaandsuntiunzan (exocarp UWar mesocarp) aansgiilen

1
=

1% QOJ % . . % v 1
HENTIY LBENUINENTIY  (liquid endosperm) ﬂ’ﬂﬂ@’]ﬂN@NZW?WQIﬂﬂﬂﬁﬂﬂmﬁﬁl'ﬂﬂ@\‘ﬁ/]@qﬁ



20

ANaNTBINaNznE1Y AntudnaununaadilanzniuiarNg ANnaneszddauas
AuLedna 3 qn (NN 3) Aognefidaandtliles

3.1.4.3 Wivthueninluraussqrnauin 1 am3 198z 500 HaRAnT 491
d’l % t:ll ¥ o a a 90’ dla o d’l nl/ vl a a A [~3
anznF1nld dinntentoduimanaaiuiieasn ulidaun 5x5 Haawes uhidianuds
soglulnsiaumas anduiuinunguugd  -18 asdaadioa s 2 Fu feunis

NATITH

FuR 1 (first face)

FNUA 2

(second face)

qa9 3

H H 3
MNN 3 FaeaHAaNEnE19 LmzmmmmeﬁqmmmwmmmLﬁﬂmw%q

3.2 @15LAN

3.21 Tmﬁﬂﬂammhﬁ(Memk KGaA., Germany)
3.2.2 .unuea (Merck KGaA., Germany)

3.2.3 Aaalanlasu (RCI Labscan Ltd., Thailand)
3.2.4 laldlnsniuea (Merck KGaA., Germany)
3.2.5 i (Millinckrodt Baker, Inc., USA)

ANINANNA

(hitting point)
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3.2.6 n3ARLARAN (Millinckrodt Baker, Inc., Thailand)

3.2.7 @19FURYYABATEINNHUBNINTT N (Trolox) (Fluka Sigma-Aldrich ™
Chemie GmbH, Germany)

3.2.8 2,2-Azino-bis(3-ethybenzothiazoline-6-sulfonic acid) Diammonium
(ABTS) (Fluka Sigma-Aldrich™ Chemie GmbH, USA)

3.2.9 2,2-Diphenyl-1-picrylhydrazyl (DPPH) (Fluka Sigma-Aldrich™
Chemie GmbH, USA)

3.2.10 Tmpasunvian s (Fluka Sigma-Aldrich™ Chemie GmbH,
Germany)

3.2.11 ﬂimimﬁuu\lﬁ@L@mmﬁmmﬂﬁu (Fluka Sigma-Aldrich™ Chemie
GmbH, Germany) Txun caprylate, caprate, laurate, myristate LLae palmitate

3.2.12 lulpsiauiman

3.2.13 a1susznauuednuInsgu (Fluka Sigma-Aldrich™ Chemie
GmbH, Germany) sznausog salicylic, 4-hydroxybenzoic acid, syringic acid,
m-coumaric acid, p-coumaric acid, gallic acid, caffeic acid WA catechin

3.2.14 Trimethylchlorosilane (TCMS) 99.0%(GC) (Fluka Sigma-Aldrich™
Chemie GmbH, Germany)

3.2.15 N,O-bis-trimethylsilyl acetamide (BSA) 95.0%(GC) (Fluka Sigma-
Aldrich™ Chemie GmbH, Germany)

3.2.16 Pyridene 99.0%(GC) (Fluka Sigma-Aldrich™ Chemie GmbH,

Germany)
o o a
3.3 aUnsniuazingasiia

3.3.1 iisaufalasunlang il (GC-FID) Shimadzu 142010 ABANY AT-WAX
ueinAueNany 0.20 HaALIAT 819 50 WA9 1N 0.25 Tulasiums

3.3.2 Lﬂ?:'ﬂ\‘]LLﬁ”@IﬂiN’]Tmﬂﬁ‘”}W—LLN@@Lﬂﬂii’lﬁ‘ﬁlﬁ]@f(GC-I\/IS) (Hewlett-
Packard 6890-MS detector ABANY HP 5973 1 UENALENANG 0.20 NaAWAT 819 30 AT

M 0.25 tlpsiume
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3.3.3 isaandunnifsunaelulngiau (§u Vapodest 20 Gerhardt, Germany)

3.34 fnqmﬁmimﬁu (Tecator - Soxtec system HT)

3.3.5 Lﬂ?ﬂﬁmﬁ’]@mﬂauum (Spectrophotometer) (1 Spectronic 20
Genesys, USA)

3.3.6 Lﬂ‘%‘*m?zmmﬁqmm&nmmmumu (Rotary evaporator) (Blchi Co.Ltd.,
Japan)

3.3.7 AnasAaliinm (refractometer) (31 2110-W06 Atago Co.Ltd., Japan)

3.3.8 LATAARENIENAZNAY (34 Universal 16 Hettich, Germany)

3.3.9 1Aza3dnANLIuNgA-AS (Radiometer 14 PHM 210 Metro Lab
Co.Ltd., France)

3.3.10 Lﬂ?mﬂumummﬁ*q@;q (q’u Ultra Turrax T25 Basic Becthai,
Malaysia)

3.3.11 Arastanuingfiaveny 2 Aunide (KERN & Sohn GmbH D-
72336, Balingen, Germany)

3.3.12 ATt AATLBLA 4 AU (W BP 221S Sartorius, Germany)

3.4 98N15NAAAY

3.4.1 ANEANATRIUUAANIZUINUALTLALANNUNBAUARANLANILAN
YRINEWSN?
FATITAAUNINTBINENT N UBNLAZHENTIINEARAA A2 TR
¥
n33Asisasa Uil
- P3unnuresudanazaneldianum (total soluble solids) TusinuznEamael
URITAGTHNW (AOAC, 1999) NN9AATIZYNN LA IAENFnesNITINNE NGt MeN LAY
v a 1 o 1 QI A 2 % o o
NENFINLAUFRZIZAUANMNLA  NIRALNANABUUAEN121LN BaziIN1TALENNYes-
[<3 QII 9./?:/ £ [ o a o
wieRazanslsnanualnanisldunnssnsatiinm
1 [ 1 %’I % v dl o 1
- ArAELuNgA-Ag (pH) TusnneznEafaeAsasinANdLnga-ane Tag
PYADEN9HNNTNENENYeN LAz nFansnAazfaetne neaduendaanty waztinlldn

ANANLTTUNTA-ANS
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- 1Bunaunsaianued nwnsm Ia (titratable acidity, TA) Tnannslninsaaae
ansazanalmnenlansan lmmdndu 0.1 wasia (eazideauandluniAtLan n)

- 1FUNUANNTY (moisture content) (AOAC, 1999) luiilanzndia Taeiin
d” v nI/ [~ z a a qI/ % % [ 1 v dgl dl
WanenwErasududuaunn 3x3 Raawn? faimindseunns 5 n5u ldludaaunanuadun

a

Wike azenn uaznaulminuduen tldeuigumni 105 esaaidaa deuninudse
% aI/ o dlf dil/ v

A9 12 99189 AU A INT U LB N TGN

- ANANNNTNNRWNNE (specific gravity) UBaNTNEINTANAAIERENNTNUDN

. A o v ?:/ dl %’ dl 1 ZJ/ )
(Mohsenin, 1996) ABUINZNINIVNHNALNUNLBIUINNIILUTNIATLULEYE ANEULNUTHmg
PBINTWEIUALLALTNMIN THAIANNU UL ANTNEIIHE TALIMNANAIIT N ALY
ldl =

PDINEWTIY INLLALAIANAUNUULTEN Ui 30 aeAad@ad LazdAAIANN

v
O UNIZUBRIHINENF1A2829ATAAIAIINENANNE (WATUHLASS)

3.4.2 Anmnarasunaunizlanuazssauanuunaaunatiauazlsunm
wasimanluasAlsznanluinanznindiven iwangninivan uaziila

NENSIINEH

NNIANHIHATDIANNUANFANTIBIUNALNIN  wazszAuANLisauly
v ! % a L ! % d‘ a 1 :I/ dl
NewFseiinutima ardmsziannzludouresusnianldlunisdinawinty dely
v 90} % 9‘; tif ! % a a " ! ;i/
Nenidmendsznaume  duaville  deunznianziiazdmsziianisludiureaile

a o o

dl o 1 % a d” = dal [~3 ¥ %; d} a a
\Hesan Fiatnanenianeilunisidsil Hanwusilendnties uazinlatelitionsing
- | v a A o O dao P = v T oo a o=
wianALHaNenInsivleuiui AN wurdumilen  Asiufetnalunisinaziag

Usznaumag
- HANZNENUNUBNANINTLE B¢ 180, 190 UAY 225 JUNAIABNLINY
- TNENEIAINIITLT 878 180, 190 UAY 225 TUNAIABNLNY
- iaNgnEFatmeNAINayNIaIAT 81g 180, 190 LAY 225 JUNFIABNLNY
- thngnFRtiueNaINayNIaAT 818 180, 190 LAz 225 TUNAIABNLINY
- iWanzninziiandminaynsaias a1 210 waz 240 JUNAIAANLNY
- ianzningiianisyasuaTdus ang 210 way 240 FUNAIAENLINY

a 9°/ dla o v
Inertinrastiimaniaseilsznausng
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- dFnasinmnasAataINaEeae Nelson-Somogyi (1952) AAseinenisg
WANANTazaNe Somogyi kaza13azans Nelson adlupnasinafitnun1sanauan (seaziden
wasd luNNAKLIN N) TAANIIAANARUAIIANINENIAAY 345 WTuNAT WANIdNduIRY
%’ aa % 1 I o
Wnnassad lusetanniafauiunsmnglaauinsgiu

- Bunaanflulansslugilinaaianunadds  Phenol-Sulforic (Dubois

) (% 1 o aaa [ a) ¥ ¥ Y

wazAy, 1956) Taanisuiseedenn Mliseniuaisazaeuesdnduiessy 5 oy
Wi uaznsadanasnidudu aantdudnaAnisganauLash 488 wiluwms waudndy
1a9maiaNa et efaenamnglaaninsgu (Meazideauwanslunianuan n)

- Fnanimanglag Winlea warglasa InenIImAAeUARLTATATIET
Wana Ae wlbd An (Cat. Nr. 10 716 260 035 Boehringer Mannheim, R-Biopharm AG,
Germany)  nan1maastiandluglredefiduiresasAlssnauyionin  (Faulasann

Dubois WazAnde, 1956) (mﬂ@:@ﬂmmmﬂummmﬂ n)

3.4.3 AnwINaRILURRNIELgNLAssTALAMNLNAa uAR LTI LS 518 L

Y{INZNIUNaN

lunsanendsunounaeusiifluesdilsznay 1Hun  Tnunadan  Tomas
g ~ o ¥ Y Ao ' o C

wnniEeN weaden uazneanaia lutingndniuiaanizlgn wazssAumNNLiael
wANFNaw IneRimnzisneLATas atomic absorption spectrophotometer (AAS) AN
sznavans

- UNNENFI9ANITLF gl 180, 190 LAY 225 FUNAIABNLINY

v v
- NENFININeNANANNIAIAT 8% 180, 190 UAY 225 JUNAINENLIY
AanznFntvenusazuanzlgn uarssAUANNUNEDW FEALIAY 30

o %4

N NANAW N9e9MadN19UN Ussesnat e lunszuantnLFNRg 500 Hadans Wl utuds

S). D

g -20 asAaarioa uean 12 dalie wdadslinmadinssiiunnussinilada

a Q

@ WA (Ngawnamiuas) (nengaumgieessinedinanisiiunssuensiasnelunszin

199U i) aeldinanlszann 1 49Tue 30 wn
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3.4.4 AnsraraIuusuwIzlganuassrAuANNLNaausAaLTNIMNsAluNY
1ianAdsslagusagumwluillanzninimen waziilanzniansinaeinsas Gas
Chromatography FID (GC-FID)

AR RN Nge lsu azdtarviienn s luitiaaassinatinavintii Aa
1lsznasAasl
- HANZNEINNUBNANITLE B¢ 180, 190 UAY 225 JUNAIABNLINY
- IHANZNIINNMANANAYNIANAT B2 180, 190 UAT 225 TUNAIABNUNY
- Lﬁﬂmw%’mmﬁmnﬁw%@wmww 81 210 WAY 240 TUNAIABNLNY
- Lﬁ@mzw?mn:ﬁmﬂﬂﬁ‘:muﬁ?ﬁuﬁmmq 210 WAL 240 TUNAIAANLIU
asannilutinnzndonazuzni1oneh Jibunalaunesdasas 0.2 189
- 4 = A o 6 1 ! o A o o X o
asAlynauianns dalFura NN dldurasadlaiu Wamauiudiureilanzniin
Aladudasay 39 19989A172NALRINNA (Snowdon WATARLY, 2003) Adiils Tn1313ine
fanaalgsuladuanndlanendin luldunanndauaasinnezndig  saiuagldadlui
U a 'S L% % % dl Z’/ = 6 %
avfiaalmIzinealailutinuengin dedunaulunisiiasiilsznausas
- neniaallsfunazianlaiaananinsnating Tasdnsnasinaun T uNaNTuea
Mmazarelalaineniues  wazanadisnsunivaanazlalainsniuaadnitlunaiasingsias
12 d7lue (eazidsangnsluniatuan n) e liwiladngannsnansienidsfuvizeiaslad
o/ tzll o o/ dll ;iIJ v 1 [ o a
aanun flaatunisiladusingu) lullensningndesiilunanlaiugase
- nrana i ludlensniasaeisresings (Folch method) (Reynolds,
Dring WAz Hughes, 1991) (3neazideandndlun1ANLIn n) T9dnsazannae lnunade s
AralasmiAnaslliin Hutinlunimazdoguandoulsznaunituinma  wazasiulainss
o dl " o 1 A v ] o dl o val a ar
wasaniesAlsznausnananazanaluaisazatsinasuda nliladunadaldiaauisgns
P
WNTUU
- IR amasuadnsaledy (raazidanudnalunianuan n) el
szwelddrandinsalady lasansildlunisinliiiaeyiusae Tonouwneanlas (sodium
. dl [ a dl o o :I/ dl [ V%
methoxide) awlugnsinanvniziungs lTuaadunaziliunane wesannldfaglinanu

Fauluni9inyizen
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- mﬁLmﬁ:ﬁmﬁuﬁ’mmmmhﬁuﬁwm’?;m GC-FID 224 Shimadzu §1 GC
2010 ARANY AT-WAX (Alitech Heliflex) tdutinuaudnatanie’ly 0.25 Hadiums 819 50
AT ANULNIEIAAN 0.20 TuTaswms Taeansiatnafuns 1 lulasdans r;Taqmmmu
inject port iflu 210 esrsaidiua aeld spit ratio 1:10 gruvnfizesredulBudui 120
pernTaiTud w3 i waziistwdy 210 esrades Faedhaida 5 esrsaFudse
it Anglalasiawdlugonn (carrier gas) AeAsNsIua 40 ToaARIAEUNT AN
131.9 Alathada szystinresnialadudaanisnfFaumay retention time a99nsalaiy
wiaamesiInIgn  wazylfunneensaladuainnsmaesnsalduninsgn 7l

AN N 50-500 RAANTNADART

3.4.5 AnwNATRIUURLNIzLgNLAzTEALANNLNR R UART ALAL TN

#1515 nauNUARNNINNALUNE NS

ANHINATBIAHLANG WTBIUNAINIZLgN uazszAuANLTsaulY
Lewinn Seathazniatnrenazsnians TEun

- Lﬁ@mzw%qﬁqmmqﬂwﬂﬁ 8¢ 180, 190 WAT 225 FUNRIABNLNY

- ﬁm:w’éﬁqmmwﬁ 8¢ 180, 190 UAY 225 TUNAIABNLNY

- L{*:@mw%mﬁqmmqﬂmgmmm 8¢ 180, 190 UAY 225 TUNRIABNLNY

- 13mzwﬁ”mﬁ’m'amm@wamm 8¢ 180, 190 WAT 225 FUNRIABNLNY

- Lﬁ@mw?mﬂ:%’mawmﬁm 818 210 UAY 240 TUNAIABNLNY

- Lf':@uzw%mnzﬁmnﬂimquﬁ?ﬁuﬁ@’mq 210 LAY 240 TUNAIABNLNY

vhdnathaiiansniudazinatne 20 ndu ldafndasmiueaiiunms
100 fadaans wenluiiiaflungn 3 9l swewuniueasen Tdansatafuedn udaiinun
WAz lginnsmeaadiamzineiazesdnslsznauuean waziBuinanstsznauil-

v
UBANYIaVNA (total phenolics content) AReidd Folin-Ciocalteu

3.4.5.1 Jpszvaiingnsdsenauiuaansig GC-MS

[

- nawranayiug tnanainlngau 50 lulasans aeluaisainiuaan 5

]

nfu wandunal 10 i Nanmnl 60 aeAa@ed anilwAs Trimethylchlorosilane

q a
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(TcMS) 200 lulAsans way N,O-bis-trimethylsilyl acetamide (BSA) 500 lulAsams wilu
1981 60 W NgrUNYH 60 asAaaiiaa 1 Ainszisan GC-MS
- Awnsiriaresansszneuiluednsie GC-MS  Anulatainisaed

Zadernowski (2005) AaeiAaanil HP5 (30 m x 0.25 mm x 0.25 um) Ineldinadasnty

|
= [ % 1 =

fnasanniansnislua 1.5 Hadanssiou? avusu 131.9 ilathads ansaatinaFun
1 lulrsdims  siegounnalu inject port 1y 240 3 AEaa s2UU splitiess §auN)HTB
o ca v o = = a X g = v o @
PRANUENFUN 90 A @aTea W1 1 WA uaziiswilu 240 aspnEaidas foadneid
i 1 14
20 ssadaaseui asiiunan 10 win udangomniawdy 280 asAEALTYE

FnefRT159 20 A9ANEALTE AR LAIAINLTIUNAN 5 WA

v

3.4.5.2 pzviliunnianstlsznauuedaniiannnsaeia Folin-Ciocalteu

.« o . ¥ Y . ¥ T

Pnfatinagsainaniiansniig WAZAIBENUNNENE19N Il Faas1w
Z// %3 dl 90’ % | 1 v o aaa o
Tupeunisanna Wasainiinzniadureanaslaatuds amimazans uazindfiseaiy
Folin-Ciocalteu Idlaeiliiinnssunuaesdaintiiunendin uvindiseniuansaiaians

1 v

FANAN? TINANNTINARIUAASIUMNEYR RAANTUNNTALNAAN (mg GAE) meniuinutin
=) o 1 al = o 901 o =)
dlanvessantng (raavwannandlunianugn 1) Tunisugasd3unaansududiusinilen
Matitlaaainsaenis i lunisFauisulduinaeeansdssna il ueanin lesuasaainnig

U3 INARIDEINIRALADZ TR

a [ % a
3.4.6 m'i'aLﬂeﬁzﬁmﬁummsﬁlumsn]umsmu@ggaamzLL@:
Y] o o ay a & s [~
ANMNANNUSUDIUTNIUAITUTE N UNUARNMAUNANLAMNAINITD bUNISL U WANS

AUBYNNDATE

NM93ATITUAINANNNTD LN UAN TN LAY ABATEURIFIDENINTNTIT
Favam 16 et Uszneudog

- Lﬂ@mw%qﬁfmmmmqm‘? 18] 180, 190 LAz 225 JUNAIABNLNY

- ﬁ’m:w%'smmwﬁ 818 180, 190 UAY 225 TUNAIABNLNY

- L“'f':@mw%mﬁmammﬂawa‘mm 18] 180, 190 LAz 225 TUNAIABNLY

v v
- mmw?qqmuﬂmmaummm 21 180, 190 waz 225 FUNAIADNLINY
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- ianznineiianaynsanas 81g 210 uaz 240 TUNAIAANUY

d’l % a ad o o o o
- WHANTNIINTAANNUILAILATIUS 818 210 WAY 240 TUNAIABNLNY
a Y ad a i’/ d”d
UATILVAERT DPPH way TEAC (318azlaealandlunImuuan n) Meis
o o dll = & I ¥ a o 1 o
TrgszasminadAnwuuainaasrimnatnsn lunisduanssnueyyadassaenanaiu

a7l na U uaanyiauu e
3.5 N1FINLAUNITNARDILAZALASIZARNANINAD A

v
lunnmaaesilldununimaasduuy Factorial Randomized Complete Block
Designs #11n19maaes 2 41 deyanliuidmmziacautlslsou (ANOVA) uansdaya
pnelA1 meantS.D. LALAATIZEANNLANANNYRIARALAYe Duncan’s new multiple

range test (NMRT) @aflidfnndfouiiey Nsvdumnsdesudesas 95 (00=0.05)



ung 4
NANITVNARDILAZIANTUINA

4.1 NAUDIUUNAUNIZURNUAZTEALANNUN DD UABAUANLANIANUAZNENINTRY

HENSI?
4.1.1 @mﬂu‘nﬁm\nﬂﬁmemﬂmwmmuzw%ﬁqﬁmau

NN93AINZUAANTRN NN INTBINENFIUIMEN  NBAINFNITWENLNTDINA

NENFINNBNNNIZAUAMNUNTDINAFIUG 180-225 FUNAIABNLN ADMENITANIANIENIN

! %

FaAnlMITNT 3 WLLT HEWF1RUNANRE R EI et minga w3 lnale (Wnuznsag

'
] a a

X o ' M v " o Ao oA X
LASLUANEZNTII) m@@QuV]U?Iﬂﬂ1N1ﬂ (Lﬂ@@ﬂu’ﬂﬂ SLENTJW?']Q LAZNZAN) VINV’Y]L‘WN?HELH

o [ % 1% ]

NEWFINALTeNY 225 Jundinenitiu uazdnsdauaesiminuiugwisaiiianeniing

1
= % o o

ANFIQATINENTIIUIVEN 180 T1 UATARAYRENRTRIANAT) (p<0.05) A 190 way 225 Ju
13 1 v

ANNUUNTBLIHANTNF T ANANTUA NIz 3.7 Wi 6 mURWAT A9UKan139AIney

Bunnseaudsnazatsinld (TSS) luwtnueni1nuueinauann 7.2 i 7.9 agALsnd

Tnalinnsinaugegaianaiiany 190 Fu uazanauianny 225 Ju doulunzniineny 180

o

dl < all o 9./% 1% = 1 1 o 9;
1 TN UIAUINNAAaY NN THINNZNE19RAMNTINILERAAAY AN TN

NzWinang 225 FuasiAAnteR I zieange dsununsanaunsalnmsals (TA) §

'
| o

ANGagATREAT 0.08 1B98ALITENaLTIavNA waziAANiunga-A1e (pH) AGAWINAL

IS

4.84 fR9AUARITNANAFENTA (TSS/TA) WA 100-110 TaeNenINdauAInaItANILAIN

[ ' % ‘dl QI -‘% 9:/ dg/ 1 1% o = < ‘dl
TTALAIMNUNTBNNSNINIVIBANTU - YINWINTISITHSNTNIBE] 225 41 ArNUTNIUIBILINN

|
1 o '

azaelAfn witirInireansAniAIAINd N nEReyawr awinlilAdnsdautimnasie

4 o

o X | Ao < = Y o = =
NTALNNUUDLININULIATAT (p_OO5) FIADAARANNUNANITNANRIUA T3 LATANUN

o

%

(2551) InuauzwFatmanany Uszanns 170-190 Fundsaanunu AnswmuEunms
N L. ¥ ¥, ¥ Y
WNTL N IFANANANNIZAARS AINMLNLLD LAZINUTNLEUR9 N T NE AN WAL
o 1 Vv dl % % al [~3 dl % QI d?
FLALANNNUNUANHANTINGY e NtNeni N naadsnazana lfimeauy  uay
Buunan nnga lianag 8031401299 TSS/TA AURNAU BLATHA1ININNGT 95 TunznEin

8¢l 180 91

29
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= = y 8 pRp P e .
NANENTILAL WL A ATUNTWLRINENITNMIUINBNNN DL ANNULD Pimolphan

uway Jangchud (2005) THANNTASENLIN ANAMNEIUNTAAIANTY wazlFunaunseii

nnsaldanasdetanenindany 170 D9 190 FUMAIAONLIN ATNAIAL wananni

|l o Y

Rosario WAy Rubico 1wl 1979 dalgadanisldunuezndiounnugsiugslunisnaniasaans

Q u

AInuENEIn Anuditneniouteny 210 Jundanenuiu HAANungaAgendn

o ar

nningauang 180 41 et elutd1AYNNATA (p=0.05) AIINEIEUDINENTIIHENTNA
AamuilunInaasiiuznEnedelidadAy  (p=<0.05) T@rwnmesunaldainnig
-dl = % 1 -dl a1 a a oA 1 a Adl 13
wWasuwlaamaiaiiaeuzniing Wenadseaunsnauvsdinisazanag luwamalen ald
Tunsflasiunisinansannuias  wazlia  Wenanenininiswmudngaauizysnl
= 1% = < X A o ¥ o o o =
wWaanuaznzatresngninazianudussnauieivtniesiudngivauny  UEuno

nenazanasinegnin iUl lunssuaunismuefusing (A39ur, 2549)
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4.1.2 ANENLRANILANUAZNIENINLBINENS1INLT]

% le =2 % a v TV dy 1% a =
u:w&wn:wﬂﬂummﬂmLﬂumwmqnwwuq UAS LUBNSNTMINENVINNG H

anwnuzuyiantas wnla ddasdiuaasriminuisetiuiniieatludes 1.28-1.46 Gedn

R UINg USRI EUTNUTNTNALALAAAZNLIN  NEWFINZARANINSATIAIUFINE1Y

v

tagndauznintiven uarnznFsssuainiengualndipesiuy dineniansiidunn

pasudsnazanals 5.7-8.3 asanuind Aisunaunsanlnmamldanasadnaiiad Aty Gaaay
0.035-0.048 289R4AUsENALTIMNA) AUAASIUANTINA 4 TIAINNIIPIERTLURIANTE
(2551) NGANHIAMUNINIBINENTINEAa B UGNz NTNEWREaNE 240 TUMAIAENUNY

3
=

WU HEWFNZARVUIATRIHALANNTNNENEINA IaUddel AelauiaNa  1.8-2.2

Alaniu (lusAdansninsidtiminlszunns 2.1-2.5 Alansu) ilamaludasay 39.4-

~ =

46.3 At mtinians Hilnnnmewdisiazanald 8.7 aamuEnd Gegendingniianziian
a o df ai 1% a o o = ai < dl
RERLET amENgnianEianAmdnagmsa1AsinialasuulagFunnaesudm
azanelinlidnian  sstiliesainlagsssnanfresnzniianzineanuananuiaInueniig
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ILAUTUAIADNLN
(Eial) NYWFUEG green dwarf szwinrves
(Vigliar tazAuy, 2006) (qm’fﬁﬂﬁ)

165491  1854u  22591W 25541 | 18041 190 U 225 Tu
TLAeIN 57.5 62.5 80.5 46 59.1 82.3 117.5
INunaTe 3,900 1,989 1,560 1,911 2,510 2,435 2,150
WARLTEI 212 325 281 184 175.5 171 149.5
wnniliges 235 136 82 826 | 8135 672 772

A5199 8 usaRuazaamsuiuENIMARIng s lAFUFeTY (Thai RDI) aanns
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thana (NFN) 1.2 2 1 15 300
wARALTEIN (Nn.) 43.9 42.8 37.4 NA 800
wnnHidan (un.) 20.3 16.8 19.3 17.5 350
Tnungidey (un.) 627.5 608.8 537.5 293 3500
Tmpeu (un.) 14.8 20.6 29.4 102.5 2400

* 1a3UNg (2546)
** www.fda.moph.go.th

NA; Not analysis
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(Haaniu) 210 4 240 14 210 U 240 4
C,, (Caprylic acid)™  333.10£11.27  339.06+24.99 | 293.71+28.11  335.09+23.31
C,q, (Capric acid)™ 299.44+30.42  304.34+27.27 | 266.38+42.28  303.56+32.61
C,,, (Lauric acid) 1393.62°+67.35 1548.03°+66.97 | 1264.80°+82.98 1513.92°+97.91
C. ( Myristic acid)™  660.43+31.06  703.97+21.97 | 658.63+13.98  684.97+16.66
993 26854124 2894°+86.3 2481°+155 283574971
% Thai RDI* 11.19 12.06 10.34 11.81

FRaNEINNALNATUANLLILe LLAAIARALNR ANNLANSA WA et Tiad Arynieada (0=0.05)
" llduanaAneiuednalda d Ay neaia
* 198941 Thai Recommended Daily Intakes; Thai RDI (ﬂmmuﬂiiumiﬁmmﬂmi
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A519N 13 TRALATAN TEAC 1892419192Na LN Ua AN N WE LN U NLAZHENEINZT

TUAYB3 RT THAUBIBUNUT Tasaaianan TEAC*

an3usznauuean (179) (HaATNanS)
salicylic 5.02 hydroxybenzoic acid phenolic acid 0.04+0.01
4-hydroxybenzoic acid 10.64  hydroxybenzoic acid phenolic acid  0.081+0.001
syringic acid 11.24  hydroxybenzoic acid phenolic acid 1.36+0.01
m-coumaric acid 14.82 hydroxycinnamic acid  phenolic acid 1.21£0.02
p-coumaric acid 15.08 hydroxycinnamic acid  phenolic acid 2.22+0.06
gallic acid 17.01 hydroxybenzoic acid phenolic acid 3.01£0.05
caffeic acid 17.63  hydroxycinnamic acid  phenolic acid 1.26+0.06
catechin 23.86 flavonoid flavanol 2.4+0.005

*Tan1 warAUy (2549)
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A5199 15 AuaNsnlunisuanssinueyyadaszaasansainainilanzniiaives

ANAINNgn lunTaluansFnuayaBasy

TLULVAIAANLNY % Inhibition TEAC

(60 mg extract/ml) (mM/g)

91113 180 U 58.8°+13.7 8.4°10.4
190 41 71.7°°+0.9 16.1°+0.6
225 Ju 69.7°+8.8 13.3°+0.5
AYNTAAT 180 U 57.7°£9.5 10.4°+0.7
190 Ju 77.6"+11 15.6°+0.7
225 U 71.6+2 14.9°+0.9

FRaNHTANALNFANAUANLUISILE AR AT ANLAN 1T et s A Aty nieal

(p=<0.05)
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TLETUAIAANLIU % Inhibition TEAC
(mi/mi) (mM/ml)
91713 180 414 15.9°45 0.27+0.06
190 41 21.17°+1.2 0.39"+0.09
225 41U 20.55°+6.6 0.3*°+0.09
AYNIANAT 180 U 18.9°+4.6° 0.317+0.12
190 Ju 27.3°+4.9 0.41°+0.11
225 44 19.9°+3.5 0.37°°+0.09
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a

AN3AzARRDANAT ANtulnmInauiNanyf Tasazatsasil pH Wiy 8.1 (3@ pH

¥ dl o | 1 v K = rdl ¥ o

pneipraddanHTlungafng) Tunndininsanrazaalammenlansanlasnld Ao
%’/ dl = o a ¥ 1

TUUNIAIIMNALN AN UAUNIANIANATNANNITATLAN

aa

1Buunsaavun = Buinsinpeulansanlasnldinmen (Raaans)x 0.067 x 100

(HaanFusia 100 NFNFRENN) TMINAeeNg (NFN)
2. 3w manIunmnaeas Phenol-Sulfuric (AatUadann Dubois, 1956)

2.1 MIETENA1TATANENIATTIUNg TAg
2.1.1 sfqﬁquﬁﬂﬂqimz@ (@uuﬁqﬁ' 80 aeATATaa 1Thinan 12 F1lue ez
TAdulunTiames) a1191 0.01+0.001 NN (@mﬁuﬁﬂﬁwﬁnﬁuuu@w
2.1.2 @xmaﬂgimﬁmﬁqmﬁ wdalFuisuamslild 100 Hadans axls
ansazananglaadudu 100 lulasniuiaaans uazldiluansazans stock
2.1.3 Thalmansazans stock Musises¥un 0, 2.0, 4.0, 6.0, 8.0 uaz 10.0
65507 udaUsuLBunaslils 10 faaams daeningu f-n:19’1’mmzmﬂmmaf§mmﬁmﬁ
Aadnd 0, 20, 40, 60, 80 waz 100 TulATNF/AAAARNT ANNANGL
2.2 NN9ATIEH
2.2.1 ilnansazanefietng 1 1aaans 1@ luraannnass 111 20

NaAan7 LamNdNrazaneNuaa 5% (Wuaa 5 N5 lutinnaw 95 Aadam3)
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2.2.2 nnsadandsndudy Usnnms 5 Aanans Uaseldinsadanainlua
neenURaminresdnsazane lunaeanaaadlaense azllefiady wenlfdndu faneldlsd
Nadfisenanysnd 10 w1 quadluniny 25 esrmaidaa Wi 20 W9

. o y . 4

2.2.3 SAAINIANAULAITANENIARY 488 WNTWINAT FeLATEN
Spectrophotometer tagld1innauLilis blank

2.2.4 linglaaifluansazaneninsgiuluniain calioration curve Ineld

A v v A o o 4 = o o
ansavanennIgiunglaananmdndusine Awsenldlude 21 wwindwResiuden

2.2.1-2.2.3 fiveeienannInsgutesng lnauanssiagin 14

1.2

1 4 y=0.0111x

08 . R =0.9993

ANNIAANALLAS

0.6

a

0.4

0.2 -

0 20 40 60 80 100

¥ % o 1 a aa
Aty (ulpsnsusenafams)

519 14 nawinmsgunglaadmiunisiassiimaiauun

3. Banenanglaa Wenlaa wazglasasaaaylasd
3.1 N9ANAFNAENY
3.1.1 Fafnatinausning viatnusng 5:0.1 n3u (ﬁuﬁﬂf&mﬁﬂﬁuﬂu@u)
Tumangdannauim 250 Haaans
3.1.2 WANANTANELENIUEA ANNITNTUFaaz 80 UFNNMT 100 HARARI

3.1.3 i ldguludnsinfaunrunnguumai 60 asagaiiaa uaan 10

3.1.4 N784AREINTEANENTEY Whatman No. 4
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3.1.5 iiusetheldluaandsn figuund 20 esaaaidaa iasens
PIGEREV I LHIGING T
3.2 NFATITI

3.2.1 thietefitnunianseaunms 10 Radans naaiuLEaanaT UL
U3nmaiilu 200 Hadans

3.2.2 wseulninglaTiaa (Cat. Nr. 10 716 260 035 Boehringer
Mannheim, R-Biopharm AG, Germany) 131177 0.1 Na8ART ﬁ?ﬂ%ﬁ'qmmﬁﬁm

323 f’fmmmi@mﬂﬁuumﬁ 345 W lunms Angl UV-VIS
Spectrophotometer 1n°) 30 17l auAIN19gANALLANT ANAST

3.2.4 rﬁmqmmmmmLﬁuﬁmmﬁﬂm@ﬂ@jﬁmmﬂmmﬂ@‘lmmmgm
Imw@miwm@mmeﬂugﬂmmLﬂﬂﬂ%uﬁmmﬁﬁm@ﬁwm

3.2.5 immasesdwdeatude 3.2.1- 3.2.4 Wemanadudures

mangning uarglasa AMNAAL
4. suunsalasiundidszlaginae Gas Chromatography FID

4.1 n13ane lduanfaetg

4.1.1 Fasnaghazniig 2040.1 nfu (FinTnuinfiuuew)

4.1.2 \RNANT isopropanol UFNNms 100 HaRans udatTungudas L Aaaatiy
nanAN3age 79l 5 1T

4.1.3 NTRNLENNINFIDL1NANTZANENTAY Whatman No. 4

4.1.4 afpananAsatuAeaTLYe 4.1.2-4.1.3

4.1.5 N ndeenaii g ngufugnsazans isochroloform-chloroform
(@M31491% 1:1 Iaglsums) Usunms 100 Nanans

4.1.6 WldafpiigougiidnAiluaan 12 9alus §ae continuous shaker
AYNNL5T 90 TALARNNT

4.1.7 NTRIARENTZANENIEY Whatman No. 4

4.1.8 $2MBANTATANEA2WNLEBNA2LLATRY Rotary evaporator AN

50 HadLAIsan uarguugi 50 asAadEaad lusduatanaun g Nanuzduntn
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4.1.9 W lauai AneNUNINANAY chloroform-methanol (831471 2:1 Ine)
15337m3) 151199 30 Hadans weiniilunan 3 wii
4.1.10 NTB9ANTATANERAN AN ATIANNTE 4.1.9 BnAS

4.1.11 Wndnsazanaiannanngadls ldlunssuanmiaeuin 217a 100

22
>
)]
D)
=3
ap

4.1.12 Wngnsazansllunadanmanlss (K) Anududusasas 0.88 Tas
vuiinseisunms (Kl 2114914 0.88 NFN @m’mLL@zﬂi"uﬂ?mmﬁfmﬁfmgu) 171 me 15
faaans wehansnay wdaldesliAnnsuandi anulengnsazatetuLLeen

4.1.13 [HNA138Za18 methnol-saline (A19azantNdN methanol:0.88% Ki
Tudmsdau 1:1) Usnms 15 Naaans

4.1.14 SnmamaaesduiRaaiude 4.1.9-4.1.12 anaxa

4.1.15 3UEFMNNATALR8NALE Rotary evaporator finud 50
RanNAsLlsan uarguugi 50 89ATALTYE

4.1.16 Usuil3unmasng chloroform w10 Radams Augsan e lusiulu

1
= a

WIARTN NYUNYH -20 DIATALTEIA
4.2 nMavinayiusaeangs lasiu

4.2.1 Wsmatneladuanntiunms 1 Jadans ldluvaaanaasuiauuuie
Yo FuEnEulsunmg 5 Jaaans wen gt

4.2 2 \pngsazanalninauimnanlas (NaCH,0) manudiudiu 0.5 ‘Emmé‘(sﬁ
NaCH,O a1uau 1.35 nin azansiariiuiFuimsiilu 50 8a8ans Aotiuniuaa) Usunms
0.1 Radans weignumgidesdunan 5 und

4.2.3 Funsneviandiuduliunms 10 lulasang antuiuueaiaunae-
lafsunu 1 nfu Relingnmndendunan 1 90l

4.2.4 S80I NANNN VAL LN AZNEUAANNISY 7000 TaURRUNT 1Tl
AN 5 U

4.2.5 yarazaraudoulalifmmzvassmlsynauaasnsa lususag GC-FID
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5. YsuugnsdsenavuWuaannauum (Anwlasarn Maisuthisakul WazmAnee, 2007)

5.1 NTLFATUNANTATA
5.1.1 tatnszninanualiasifaadasiriestiungy Winan 1 und
5.1.2 FeFnRENITENUNTLIALAIS UL 20£0.1 N5 (ﬁuﬁﬂﬁmﬁnﬁ'
wiuew) ldluwangiansy aum 250 HaaaRT

5.1.3 WnmnIuea 151109 100 Hadans luaantuyndasontneudn

1
=

5.1.4 tnliafnluidafigounfinfidluingn 3 Falue #ae continuous
shaker A311K59 90 FaLARUNT

5.1.5 N384ARENTZANENTEY Whatman No. 4

51.6 'a‘zmms\lmum'aﬂﬂﬁqmﬂ?m Rotary evaporator ﬁﬂqmﬁu 50
adunlsen uazgomgil 50 asrnitadaa ansaiai dRanenzdumite

5.1.7 Y5utsunmasaaiuniuea luaaadsums 10 Nadans

5.1.8 dluaanden Fuflgumnil 20 eseimaiiea (pasfuansainly
UIULAY 3 1)

5.2 NMIFILNANTANUNIANIATIIUNTAUNARN

5.2.1 FarnwinNIALNSAN 0.1£0.01 N3W (ﬁuﬁﬂﬁmﬁﬂﬁmuﬂu)

5.2.2 AZANENIALNARNAELNNIUEA UFNIRT 5 Hadans Usudsuimnsdog
vindwanld 50 Daaans Wl stock solution

5.2.3 Thilm stock solution 7isaeall3a 0, 0.1, 0.2, 0.3, 0.4 UAz 0.5
NanansudalfuiFunnslila 10 Haddans azldansaranansaunadnuinsgiu Avsdindu
0, 20, 40, 60, 80 waz 100 lulAsnFuAaNadanT ANANAL

5.3 N39LATIZUH

5.3.1 laea9ansana lnetlinansana 1 Nadans USuddumssaeiuna-
uaalili 10 Aafang

5.3.2 ThlmansazanefiléiBums 200 lulnsans ldlumasanaaes udaiy
an3a2an8 Folin-Ciocalteu reagent AudNduFasas 10 (wiw) U3NIRT 1 Nadans e
uasainald 3 i

5.3.3 iiNA"sazans lmAsNASUaILR ANNdNTuSatay 7.5 (‘Emﬂﬁmﬁﬂ

AaLEuNmT) USHNMT 0.8 NARARNT LAINAN WINAWA2S vortex mixer
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5.3.4 fanalSluditln 120 i

5.3.5 immmi@mﬂﬁuumﬁmmmqmﬁlu 765 W1 lLNAS

5.3.6 linsaunadniduansazaaninsg1uliunismii calibration curve
MUARAALNTIATEI lWFnesinglude 5.3.2-5.3.5 A8 NNIINNIATFIUTRINTALNARN
meﬁ\‘igﬂﬁl 15

5.3.7 ﬁﬁmmﬂ?mmmm@:ﬂ@u?\luﬂﬁﬂ%\mumﬁﬂuﬁunm%lmmgm LAY
Meunalumiserasiadniuile fieutunsaunadn (mg gallic acid equivalent; mg

GAE) anNTNUNUTIN89m9 9N

1.2
4 - y=0.0109x + 0.0021

0.8 - R = 0.9994

ANNNIAANAULAN
(@]
D
|

0.4

0.2

0 20 40 60 80 100

¥ ¥ o 1 a aa
AHLANTL (1uimmummmm)

1% 15 n3lnImsgIuNIALNaANAUFLNTTTIAIza L sTne L We ANTINYNA

6. ANaRsalunsllugsAuayyaddssaazis TEAC

6.1 NIATLNANTAZANE ABTS
6.1.1 ‘fﬂ 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid (ABTS)
$79u 0.384 nF azaneluinngu udatsusiuanndhy 100 fadans
6.1.2 Fallunadelaffamn (K,S,0,) 0.066 NFH avane uTnAY udn

U5u1Eumaiili 100 Hadans
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6.1.3 HANATATANNIFANTD 6.1.1 LAy 6.1.2 TaRTI47U 2:1 aNnidAy

Tundla (Menmnaves) Wwaan 12-16 49Tue 1dansuanily stock solution

a

6.1.4 132414 stock solution A2EILANILAA ANNENTLSasay 95 U5uTHNAN

N19ANABLAY 0.70+0.02 A NeaAdU 734 wluwwms azlfiduansazae ABTS™
6.2 NTIATIZH
A o dl v % qI/ 901 o o o
6.2.1 laaan9dnsan AN annde 5.1 laedatinmingansanm 0.2¢0.01 N5
(tTuinuEnNwULen) azanauazliuiBunnsiily 10 Aadans AdeeNIuea ANENTL

Sasay 95

6.2.2 Tlmgnsazana ABTS' 15unas 4 Haddns Buasainfaenad 14
ande 6.2.1 40 Tulasans el 6w

6.2.3 f‘;”mmma‘@mﬂﬁuumﬁ 734 wnluung Neuiua1suInggIu 6-
hydroxy-2, 5,7,8-tetramethylchroman-2-carboxylic acid (Trolox) tdudi4 1 fndTuans (s
Trolox A1 0.25 niu azans luleniuaanuiduduiasas 95 Usuisuimadu 1000
LaaaR9)
wnneg Meniueanniduduiesns 95 15nms 40 lulasans naniu ABTS™ 15u1m9
4 Radans #1913 6 W 1y blank

6.2.4 AunsFatarN9TLSINNINARTRIANIFR AN RS

Faeiayn9f UG = AIN19ANALLAILEY Blank - AIN1IAANALLAILRIFAIREN X 100

NNIAANABUAITEN Blank

A1 TEAC (mmol/g) = %N LN TN ARUBIAIBEIN

%nN19¢US9NTFAARURS Trolox x HAMIINARagNg
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7. annaansalunisilugnsinuayyadassaagds DPPH

7.1 NIFTUNANTAEANE DPPH

7.1.1 44 2,2-Diphenyl-1-picrydazyl (DPPH) a11914 0.023 NN azangsng
N ANNENTLSatay 95 uanl5uiBuansliEle 100 Hafaans azls stock solution
1194 6x10™ Tuang

7.1.2 Tlulm stock solution iNdw 6x10° Tuas 13u1ms 5 Aadamns azans
FElaNIUAA AN NTLTRaaY 95 wazdl5ulHNBNIAg 50 Radans avliansazana il
ANHLN 6x10° Tuang

7.2 NN3ATIZI
= % as v

7.2.1 WTENANIRAARNNAT MINAKLIN 48 5.1

7.2.2 IRAAANNANTANAAREIANIUAA ANNdNTLSasay 95 aulfAaN N
120 NadansansanafaNaaans e ldidu working solution

7.2.3 111 working solution 1niaaanauldmanududy 10, 20, 40, 80 uaz
100 HAANTUANTANAFANARART

7.2.4 NANAIFATANIAAANUAAZANNITNTU 0.1 RAAART TUANTAZANE
DPPH 1914 6x10° Tuang 138159 3.9 Naaang LadAua suandn a1 lundaiduinan 2
ul/ dl =) =
Fqlug NgounniLng

o = = dl %

7.2.5 dan13ganauLasnANeanaL 515 unTuwns taeldieniuea A

Wndusasay 95 Lilu blank

7.2.6 AU % inhibition of DPPH a1Ngas
% Inhibition = (Aj-A,, )/ A, x 100

A, = ANNIYANAULAITBIANTATAY DPPH 71 0 W1¥l (a198ane DPPH)

A, = AINIAANAUULAITIBNANTAZANY DPPH #1 2 alug

ext
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ANSI9ILATIEUNA DB

a a I aa % %:/ dgj % 9; dld 1
A15199 18 NFILATIZIINNANALTNN TN A ATSVINA TLaNE NIt NN H A

WNTUaNUATITALANKAERUWANGANNTIY

Source d.f. Sum of Square Mean Square Fvalue P level significant

B 1 0.3675 0.3675 8.86 0.0309 *
P 1 0.4083 0.0408 0.98 0.3668 -
M 2 4.2667 2.1233 51.16 0.0005 *
PxM 2 0.8067 0.4033 1.72 0.5189 -
B 1ane1fi block P wN8ITe unadinnzlgn M UNBITN SEALIANLN A

* LAANDNANNLANGNSU N TE A ATUN AR (p<0.05)

] v v v v 1
ANTN 19 NITILATITUNNAD mﬂ?mmmm@mmmiummw%’mmmmﬁﬁ LIRS

TN WATIEALIANNLNERULANFY

Source d.f.  Sum of Square Mean Square  Fvalue  Plevel significant

B 1 0.2080 0.2080 14.74 0.0121 *
P 1 0.0588 0.0588 417 0.0967 -
M 2 3.8451 1.9225 136.22  <.0001 *
PxM 2 0.5408 0.2704 19.16 0.0045 *
B 1aneifi block P waN8ITe unadinnzlgn M MN8N SzAUANILTIEEY

* LAANDNANLANGNSU N NTE A1 ATUN AR (p<0.05)
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A$199 20 NM3ALATIEIIMNAR AN ANag Tasa Tulaneni N e NN H LA

WL NUAZTLALIANINBRULANFNIY

Source d.f.  Sum of Square Mean Square  Fvalue Plevel significant
B 1 0.1541 0.0385 17.73 0.0084 *
P 1 0.0012 0.0012 0.14 0.7255 -
M 2 0.7562 0.3781 73.49 0.0007 *
PxM 2 0.0546 0.0273 3.14 0.13.08 -

B 8D block P uNN8D9 unaaWzlgn M UNEDY FTALAINWNIEDY

* LaANDNANLANGNSUt 1 NTE A1 ATUNNaDA (0<0.05)

A9199 21 NFAAIEIINAR AN ANagTasa lut s ni el unaswazlgn

LAZIZALAIIHENBD AN

Source d.f.  Sum of Square  Mean Square Fvalue Plevel significant
B 1 0.0243 0.0243 16.42 0.0098 *
P 1 0.8427 0.8427 569.39  <.0001 *
M 2 0.3931 0.1965 132.79  <.0001 *
PxM 2 1.1827 0.5913 399.54  <.0001 *

B #sneDi block P uNN8D9 unaaWzlgn M UNED9 FTALAINLNIEDY

* LansieAuLANs N uetelidadAtyn1eadip (p<0.05)

A9199 22 N3ALAsIEIImeaR AT AangnTnalulangnEativennluas

W1ELgN LATIEALIANNLABRULANFNY

Source d.f.  Sum of Square Mean Square F value Plevel significant
B 1 0.0243 0.0243 34.71 0.0020 *
P 1 0.0280 0.0280 40.05 0.0015 *
M 2 0.0950 0.0475 67.86 0.0002 *
PxM 2 0.0045 0.0022 3.19 0.1.279 -

B #sneifi block P uuN8Da unaWzilgn M UNIEDY FTALAINLNERY

* LaANnANLANGNeut N NTE A1 ATUN1eadA (p<0.05)
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A9199 23 NFAIzIImaR AN AangnTnalutienE T e NNl

WL QNUAZTLALIANINBRULANFNIY

Source d.f.  Sum of Square Mean Square Fvalue Plevel significant
B 1 0.0044 0.0044 0.06 0.8136 -
P 1 0.0001 0.0001 0.00 0.9754 -
M 2 0.2429 0.1214 1.70 0.273 -
PxM 2 0.1134 0.0567 0.79 0.5015 -

B 8D block P uNN8D9 unaaWzlgn M UNEDY FTALAINWNIEDY

] 14 ¥ v !
A5199 24 N1SAATIBINERALENuAangTasalulansn e NN R LA

WNTUaNUATITALANKAE R ULANGNNTY

Source d.f. Sum of Square  Mean Square Fvalue  Plevel significant
B 1 0.1027 0.1027 1229  0.0172 *
P 1 0.0002 0.0002 0.02 0.8807 -
M 2 0.0648 0.0324 3.88 0.0962 -
PxM 2 0.0381 0.0019 0.23 0.8037 -

B 11unefi block P WN8ITN unasnnzlgn M MN8N SzAUANLTIEEY

* LAANDNANNLANGNSUae I NTE A1 ATUNNEDA (p<0.05)

A9199 25 NNFLATIEIMNARALENUAang Tasa TuNE Nt naNNHuAS

WL QNUAZTLALIANINBBULANFNIY

Source d.f.  Sum of Square Mean Square Fvalue Plevel significant
B 1 0.1027 0.0324 12.29 0.0172 *
P 1 0.0002 0.0002 0.02 0.8807 -
M 2 0.0648 0.0324 3.88 0.0962 -
PxM 2 0.0038 0.0019 0.23 0.8037 -

B 11u121719 block P N1EDY unaannzilgn M UNBTN SEALANIN B

=2 ] o 1 N o 0 o aa
* ULAANDNANHNLANA NN WA INN UL AN ATYN NG DG (p=<0.05)
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A5 26 N139LATIETINeAD RUFNNUNTAAN Inean TullaNsnF 1N e NA R LAY

WL QNUAZTLALIANINBRULANFNIY

Source d.f.  Sum of Square = Mean Square F value P level significant
B 1 0.0033 0.0033 017 0.6952 -
P 1 1.7633 1.7633 91.21 0.0002 *
M 2 57817 2.8908 149.53  <0.0001 *
PxM 2 1.2017 0.6008 31.08 0.0015 *

B 8D block P uNN8D9 unaaWzlgn M UNEDY FTALAINWNIEDY

* LaANDNANLANGNSTUt 1 NTE A1 ATUN1eaDA (p<0.05)

AN$I99 27 NNFALATIEIMNARALTIUNIAANEN lwlanznEamennduna s vilgn

LAZIZALAIIHNLNBDILANEINNTIIS

Source d.f.  Sum of Square  Mean Square F value P level significant
B 1 0.0408 0.0408 5.98 0.0583 -
P 1 0.0675 0.0675 9.88 0.0256 *
M 2 0.4652 2.3258 340.37 <0.001 *
PxM 2 0.195 0.0975 14.27 0.0086 *

B #sneDi block P uNN8D9 unaaWzlgn M UNED9 FTALAINLNIEDY

* LaANDNANLANGANSTUt NN TE A ATUN1NaDA (p<0.05)

ﬂ' a s aa a dslj v goJ dld 1
AN5199 28 N13LATIZINNADNALUTNIUNIAAD TN ULHANZNE1N AN LLVI@\‘ILW’]Z‘]J@IH

LAZIZALAINHNLNBDILANFINNTI1S

Source d.f.  Sum of Square Mean Square F value P level significant
B 1 0.1008 0.1008 0.11 0.7528 -
P 1 1.5408 1.5408 1.69 0.2501 -
M 2 236.2317 118.1158 129.68 <0.0001 *
PxM 2 15.0817 7.5408 8.28 0.0259 *

B #snefi block P ANN8Da unazilgn M MN8N STALAINLNIERY

* LaAsnaANLANGNe Ut 9N lE A1 ATUN19aA (p<0.05)
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A$199 29 NMFALATITIMNAR AU lEaRn TuHaNenEnthveunluaanzlgn

LAZTZALAIIHNLNBDILANBINNTIIS

Source d.f.  Sum of Square  Mean Square F value P level significant
B 1 0.0075 0.0075 0.12 0.7451 -
P 1 0.8008 0.8008 12.61 0.0164 *
M 2 3.7917 1.8958 29.86 0.0017 *
PxM 2 2.5317 1.2658 19.93 0.0041 *

B 8D block P uNN8D9 unaaWzlgn M UNEDY FTALAINWNIEDY

* LaANDNANLANGNSTUt 1 NTE A1 ATUN1eaDA (p<0.05)

A1579N 30 N1FILATITINNADALINIUNIAUNARAN TN WF TN UaN N LAY

WL QNUAZTLALIANINBRULANFNTIY

Source d.f.  Sum of Square Mean Square F value P level significant
B 1 0.0833 0.0833 0.33 0.5897 -
P 1 10.4533 10.4533 41.59 0.0013 *
M 2 29.2717 14.6358 58.23 0.0003 *
PxM 2 0.7117 0.3558 1.42 0.3257 -

B #sneiDi block P uuN8D9 unaawnzlgn M UNEDY FTALAININEDY

* LaANnANLANGANeut N NiE A1 ATUNeadA (p<0.05)

A5 31 N9IATILINNATAAT % Inhibition lwillanenintneNniunaamizLgn

LAZIZALAIIHNLNBDILANFINNTI1S

Source d.f.  Sum of Square = Mean Square Fvalue  Plevel significant
B 1 6.192 6.192 0.27 0.6267 -
P 1 17.812 17.812 0.77 0.42 -
M 2 160.0638 80.0319 3.47 0.1137 -
PxM 2 1.5758 0.7879 0.03 0.9667 -

B #sneifi block P uuN8Da unaiWzlgn M UNIEDY FTALAINLNIERY
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A9199 32 NMFIATIZINNATAAT % Inhibition Tutuzninuienniuaawizlgnuay

FLAUAINNENBDISLANFNNTIIS

Source d.f.  Sum of Square = Mean Square F value P level significant
B 1 9.3987 9.3987 2.12 0.205 -
P 1 5.1221 5.1221 1.16 0.3313 -
M 2 73.3878 36.6939 8.29 0.0259 *
PxM 2 3.1382 1.5691 0.35 0.718 -

B 8D block P uNN8D9 unaaWzlgn

* LaANDNANLANGNSTUt 1 NTE A1 ATUN1eaDA (p<0.05)

M AN F2ALANNLNEAL

M99 33 NNFAATITINNARRAT TEAC luilanznintmanndunaanizilgnuay

FLALAINNLNBDISLA NI

Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 0.1633 0.1633 0.23 0.6542 -
P 1 0.48 0.48 0.67 0.4517 -
M 2 87.405 43.7025 60.59 0.0003 *
PxM 2 0.665 0.3325 1.46 0.655 -

B #sneDi block P uNN8D9 unaaWzlgn

* LaANDNANLANGANSTUt NN TE A ATUN1NaDA (p<0.05)

M AN 22FLANNLNEAL

ﬂ' a s aa % :j/ d’l % Qd‘d 1
ANSIN9N 34 N1TALATITUN WADALTUUUIANATINUNA eL‘L<Ll,‘1«l‘ﬂ§\1Z'V‘l‘El"]'JﬂZﬁ/l‘VllJLL‘M@\?L‘W'?Z‘]JQT]

LAZIZALAIIHNLNBDILANFINNTI1S

Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 0.0027 0.0276 0.32 0.6131 -
P 1 0.0021 0.0021 0.02 0.8862 -
M 1 0.009 0.0091 0.1 0.7678 -
PxM 1 0.1035 0.1035 1.19 0.3558 -

B #snefi block P ANN8Da unazilgn

M AN F2FUANNLNEAL
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a

A15197 35 NsaATIvimeatATHItnnaTaad lullangnFanzindunaanizilgn

LAZTZALAIIHNLNBDILANBINNTIIS

Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 0.0578 0.0578 0.54 0.5141 -
P 1 0.0338 0.0338 0.32 0.6121 -
M 1 0.0072 0.0072 0.07 0.8114 -
PxM 1 0.0032 0.0032 0.03 0.8732 -

B sinNeIDa block

P uNN8D9 unaaWzlgn

M AN F2ALANNLNEAL

a

a a I aa % Li/ ¥ 4:4‘4:4 1
A1919N 36 ﬂ’]?’]Lﬁ?WZWV]’N@ﬂIF]‘LE‘S\I’]mu']l?ﬁ@ﬁcl:ﬂ?'& IMLHBNZ‘W?’]’JﬂZVW]NLm@\?L‘W’V.iﬂ@ﬂ

LAZIZALAINNLENBDILANEINNTIIS

Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 0.0512 0.0512 1.03 0.385 -
P 1 0.1105 0.1105 2.22 0.2329 -
M 1 0.0085 0.0085 0.17 0.7079 -
PxM 1 0.0041 0.0041 0.08 0.7939 -

B wnNe0a block

P waN8ITe unasnnzlgn

M ANNLDN T2FUANNLAER

a

' 14 & 1
A1599 37 NsaAsineadaERumanniaa lulleneninsindunaanizilgn

LAZTZALIATNLNARLLLANENNA

Source d.f. ~ Sum of Square Mean Square  F value P level significant
B 1 0.0045 0.0045 0.01 0.9289 -
P 1 0.0015 0.0015 0 0.9588 -
M 1 0.0351 0.0351 0.07 0.8044 -
PxM 1 0.0078 0.0078 0.02 0.9066 -

B wane0a block

P waN8ITe unasnnzlgn

M ANILDN F2FUANNLNAER
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A15197 38 NIz eanAdTHIiinnanglag TulengnFianzindunaanizlgn

LAZIZALAIINLNBDILANBINNTIIS

Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 0.0242 0.0242 8.85 0.0588 -
P 1 0.0145 0.0145 5.29 0.1051 -
M 1 0.0005 0.0005 0.16 0.7121 -
PxM 1 0.0113 0.0113 412 0.1355 -

B 8D block P uNN8D9 unaaWzlgn M UNEDY FTALAINWNIEDY

a

A15197 39 NIz eanAdTuiinnanglag lulengnFanzindunaanizlgn

LAZTZALAIINLENBDILANEINNTIIS

Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 0.0242 0.0242 8.85 0.0588 -
P 1 0.0145 0.0145 5.29 0.1051 -
M 1 0.0005 0.0005 0.16 0.7121 -
PxM 1 0.0113 0.0113 412 0.1355 -

B s8I0 block P uNN8D9 unaanzlgn M UNEDY FTALAINWNEDY

a

a a I aa a dy v dld 1
A19719N 40 ﬂ'mmewmmmmﬁmmmmmi‘wmﬂ ELLLLIA'BN:Z'W?WQﬂZiVWINLLVZ\NLW’]Z?“L]@]ﬂ

LAZTZALAINHNLNBDILANEINNTIIS

Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 0.0231 0.0231 0.81 0.4348 -
P 1 0.7503 0.7503 26.25 0.0144 *
M 1 1.0878 1.0878 38.06 0.0086 *
PxM 1 0.1081 0.1081 3.78 0.1470 -
B 11812109 block P MN1EDY uiaannzilgn M UNNBTN SEALAYNIN B

* LAANDNANNLANGNSTUt 1 NTE A ATUN AR (p<0.05)
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a

A5 41 N9AATITImNan AdTHNMNIAR NG Tulangniansinduiaanizilgn

LAZIZALAIIHNLNBDILANBINNTIIS

Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 0.0162 0.0162 3.16 01737 -
P 1 0.3121 0.3121 10.79 0.0044 *
M 1 0.7081 0.7081 137.93 0.0013 *
PxM 1 0.0841 0.0841 16.37 0.072 -
B 8D block P uNN8D9 unaaWzlgn M UNEDY FTALAINWNIEDY

* LaANDNANLANGNSTUt 1 NTE A1 ATUN1eaDA (p<0.05)

a

M99 42 NFALATITIMNARALENIUNIAaesn Tullenznianzindunasnizilgn

LAZIZALAIIHNLNBDILANEINNTIIS

Source d.f.  Sumof Square Mean Square  F value P level significant
B 1 0.4325 0.4325 122.07 0.0016 *
P 1 0.6161 0.6161 175.18 0.0009 *
M 1 5.346 5.346 1520.32 <.0001 *
PxM 1 3.565 3.565 1013.59 <.0001 *
B vsneifi block P uuN8D9 unaaWnzlgn M UNIEDY FTALAINLNIEDY

* LaANDNANLANGANST Ut NN TE A1 ATUNeaA (p<0.05)

a

A9197 43 NMsaAsvimeatAdTuunInldasn luillaneninngindunasanizilgn

LAZTZALAINHNLNBDISLANFINNTI1S

Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 0.0041 0.0041 0.19 0.6928 -
P 1 1.155 1.155 54.02 0.0052 *
M 1 2.599 2.599 121.55 0.0016 *
PxM 1 0.7442 0.7442 34.80 0.0097 *
B 1une1f block P wN8ITe unasnnzlgn M UNBITN SEALIANLNE AU

a

* uanaieAuLANGNTUetelidadAtyn1eadip (p<0.05)
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A5197 44 MRz NalAYTHIunIataREN TuillanenFongindunaaninzign

LAZIZALAIIHNLNBDILANBINNTIIS

Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 0.0242 0.0242 72.60 0.0034 *
P 1 0.4802 0.4802 1440.60 <.0001 *
M 1 1.8432 1.8432 5529.60 <.0001 *
PxM 1 1.5842 1.5842 4752.60 <.001 *
B 8D block P uNN8D9 unaaWzlgn M UNEDY FTALAINWNIEDY

* LaANDNANLANGNSTUt 1 NTE A1 ATUN1eaDA (p<0.05)

a

AN999 45 NNFALATITIMNARALSIUNIn lEaRn Tuillasenianeindunaanizilgn

LAZIZALAIIHNLNBDILANEINNTIIS

Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 5.4056 5.4056 0.04 0.8458 -
P 1 88.5115 88.5115 0.73 0.4544 -
M 1 160.016 160.016 1.33 0.3327 -
PxM 1 29.5788 29.5788 0.25 0.6543 -

B #sneDi block P uNN8D9 unaaWzlgn M UNED9 FTALAINLNIEDY

N34T 46 N1sALATIZNNeadAAN % Inhibition luifeszninanz ﬁﬁwmmﬁzﬂ@ﬁ
WALILALIAMHNLNERULANANNAL
Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 0.0613 0.0613 0 0.9684 -
P 1 52.5313 52.5313 1.59 0.297 -
M 1 213.2113 213.2113 6.44 0.0849 -
PxM 1 25.5613 25.5613 0.77 0.4444 -

B 8D block P uNN8D9 unadwzlgn

M UHNEDN FLAUANNLARAU



a

93

A5197 47 NIATITINNaTAAT TEAC luillaneniangindunasnizlgnuazsyiu

AN LN BAULANFINNIU

Source d.f.  Sum of Square Mean Square  F value P level significant
B 1 1.2013 1.2013 262.09 0.0005 -
P 1 0.9113 0.9113 198.82 0.0008 *
M 1 241513 241513 5269.36 <.0001 *
PxM 1 2.7613 2.7613 602.45 0.0001 *
B 8D block P uNN8D9 unaaWzlgn M UNEDY FTALAINWNIEDY

* LaANDNANLANGNSTUt 1 NTE A1 ATUN1eaDA (p<0.05)
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al 9; d” 1% a ad o o % 3'/
A1919N 48 ﬁ?mmmm@sluLu@u::W?mﬂzwmmw?mm UarauATIUS LazNENIINAY

v
neRaINAaNm (5a8a28989ALTENALINNA)

FTHZNRIABNLNL
fhAna ANNANAT UszacuAsdus R Tat
210 3u 240 U 210 U 240 U
shenaranus 2.76°+0.85 2.81°+0.07 | 2.95+0.29 2.79°+0.08 | 2.07°+1.09
thaasaad ™ 1.32£0.04  1.30£0.10 | 1.23+0.05 1.13x0.87 | 1.07£0.65
sz;mmgfmm 1.40°40.14  1.51°+0.62 | 1.66'+0.14 1.70°+0.03 | 0.99°+0.45
shenainlag  07°:0.08 0394019 | 059707 0.36°:0.21 | 0.30°:0.16
qumn@mm 0.75°+0.13 0.84°+0.1 | 0.91°+0.2  0.80°:0.3 | 0.54°+0.09

FndnEenAUARNTUANLIILALLAASATR A NN A NLAN AUt N TTad Ay n1eadia (p=<0.05)

28n
(n=30)

" lluananeiuednelda dAnyneais
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A157199 51 13018171092 na UL an TN wE LN TaN LasNTwiIInNgh

To8C

13u1ua17U7enaUNUaRNIINNA

NENF10 NAIADNLU (g GAE/g fresh weight)
e th
sEwEntvMeNaNs L3 180 70.86°+4.11 53.9°+2.44
190 100.06°£13.78  68.23°+0.26
225 68.23°+0.26 60.27"+1.29
uzwiraivenanaymsanes 180 84.10°+2.86 55.987+5
190 98.41%+5.57 61.37°+1.86
225 62.8°+2.31 57.36°+1.12
weniransanniszaauArdus 210 88.14°+8.4 -
240 70.29"+11.76 -
NENWF1INLRANANNIAAT 210 77.33746.44 -
240 61.55"+6.21 -

FRANEINALNANAUAN LW ALAAIALRA NN AN LANANNI RN TE A1 ATUN19adA (0=0.05)

(n=30)

=i ¥ v o ] Z// 4 o ://
A1919N 52 mmmeumﬂ\‘mmhuumﬂimmmzmuﬂma (?ﬂﬂ@%ﬂﬂﬁﬂ?@iﬂlﬁdumﬂﬂﬁ\lﬂ)

TunznEtivey
namlasiu 91713 AYNIANAT

180 U 190 U 225 34 180 U 190 U 225 4
Cy,(Caprylic)  4.7°+0.2 4.8°+0.1 6.2°+0.1 | 3.1°+03  4.9°+0.1 5.4°40.1
C,,,(Capric) 3.1°40.1 3.6°+0.2 48401 | 28702 38702  4.3740.1
C,,,(Lauric) 36.6°t0.4  38.9°+1.3  450°+0.1 | 32.1°¢1.8  40.5°+2.0  46.7°+0.3
C.o Myristic)  21.3%+02  21.1°+0.1  20.9°:0.2 | 22.9°40.1  21.8°+0.3  20.0°+0.7
C,(Palmitc)  9.9°+05  11.4°+02  87°+1.3 | 11.3°+0.8 135404  9.2°40.1

FANEINNLNANAUAN LWL ULAAIATRAENEANNLANFN et Tadn Atynieatis (p=0.05)

(n=30)
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A15719% 53 naaluuniluasAlsenaslunznd1nannnisaiAieanLA?ad GC-FID

3unnunsalasii (mg/g fresh weight)

fud RT nam Ty wewEnAunz  uewiotven  uzwiiansd
(W9) 240 Ju 225 u 210 4

1 4.84 unknown - - -
2 5.64 unknown - - -
3 7.66 caprylic acid 4.57+0.74 4.51+20.64 3.33%1.12
4 11.15 capric acid 5.20+0.11 4.08+0.11 2.99+0.30
5 15.56 lauric acid 29.21+0.77 22.58+0.89 13.93+0.67
6 20.12 myristic acid 9.37+0.82 6.75 +0.95 6.60+0.31
7 24.87 palmitic acid 4.67+0.68 3.03+0.47 3.98+0.48
8 31.46 linoleic acid 1.61£0.22 1.0320.13 2.99+0.18
9 32.37 oleic acid 3.44+0.10 2.01+0.27 0.84+0.32
10 33.89 Stearic acid 0.18+0.04 0.03+0.12 0.08+0.02

RT 11318104 Retention time

A15199 54 n9a lusuanalddunaziunans Gasazaasngaluduiaug) lunznwdioneh

ARTLFUAMNLALANANAL

FLULNAIAANLNY
nan gy Uszanumzdug ANNIAAT
(% veensalesurionun) 210 4u 240 41 210 4u 240 41
C,, (Caprylic acid) 6.42°40.38  6.73740.07 5.56°+0.01 6.35"°40.05
C 4, (Capric acid) 5.00+0.23  5.39°+0.05 4.40°+0.02 5.207°+0.04
C,,,, (Lauric acid) 48.34°+0.25 48.64°°+0.38 | 46.45+0.47  49.58°+0.27
C,. ( Myristic acid) 19.56"+0.25 19.03°+0.11 | 20.93°+0.19 19.18°0.11
C,¢, (Palmitic acid) 9.42°+0.09  9.35°+0.11 | 10.80°+0.14 8.95°+0.08
V’Jﬁm:riﬁ’]ﬁuﬁlﬁh\‘iﬁuquLLu’m@umeﬁﬁL'ﬂa‘ﬂﬁﬁm’mLL[?lﬂﬁﬁﬂﬁuﬂﬂﬂﬁﬁﬂﬂﬁ’]ﬁm%%@aa (p=0.05)

(n=30)



ATANUIN 3



101

dRAURIAMNIaza1gfalsNIug1sUssnauN e nNInNAluL AN WsN AN

BAZNEWEINZA

[ %

o =) a (% 1 dgl/ % ZJ/ Adld o
nnsanaansdsznauiuadneanannsaestailanznitadudunaunianudnany
Wasannansdsznauiueanitiuasmlsznaunisluilatianilasaiagdududans
(complex matrix) wariiBuaiaandnlesiy aslulawsm viseunma (Pless, Bertelli uas

¥ o ©

Miglietta, 2006) MiiluaeAilsznaunan (major components) IB4NENENT N1IAAAALEIFNN
=3 £ A % o dl dl U % = a dld d”
ATANHAIABIADNFMNAZANETNNNTAN e liaNN1T0anAdNslssnauNwean NN e
Nenineanun AN NTuNNINNge
= a a [ 3 =) a d” v %
NANTTLTeLNeLsANENINNNTaT AA17U senauRUaANANIHAN TN tNYa
AMNAYNIAIAT 818 190 U uazNznivnsfianaynatas a1g 210 Ju lasnauain
1FuNuan91sznauiuean (m13799 55) RlFannnisainfaefaniazans 4 95a T9RABLN
BNUAAANNITNILEREaY 95 TALFNIAT IWNNUAAANNITNIuEatay 99 TasiFNIRT
LAZIERARLTLAN ANNHATBITHARINNAZAERWYTE WU W uaaLluFaniazatan e

UFHNuaN9Lsena LU ANTINNAGINER T09AINABLENIUEA ULAZIBTNABYTIAN ATNATAL

A9199 55 éﬂ“ﬂwmzLL@zﬂ?mmmm@zﬂ@u?\luﬂaﬂmmmmﬁmmﬂmw%’mﬁqmuma 190
q

T uazuzniIInziians 210 U AnaynIanas Nanncaasainazan 4 1in

1Bunuanslsznaunuaan

FNvINazae ANHLTIWN ANBTUTANTAN (ug GAE/g dry weiht)

PINFTNMAN  HENE1NTR

LNALTLAN nonpolar Adu 56.34 37.94
ANIURA (95%) polar Emmﬂju 121.95 110.06
WNIUBA (99%) polar A1194 Rzney 277.94 238.09

e polar Alatw - -
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szingaae

a

Fa-4na (N e) WNANBUR ANy

o

(mmﬁmqw) MISS INTIRA KOOMYARD

nag 79 M3 14 BLAZN 1184 A.958183 21000

lszaRn1sAnM

W.A.2550 &aFansAnEnU3y1anenAanITuge
a1 naTulagang AnsAdanssuAansuazina lulag
ARFIUNIIN NUANeaeAaLNg

W.A. 2551 AnenAaszALlT I AINeANARINTNLTUAR
a1 naTulaganng dudininands
NuanenaaAang

NFLAUBHNAIU

BN AR uazyAsINInl i les. 2553, NaTBUMALNITLgN LaTITALAYINLNEaY
] A ' sg v a 90/
seLFunaunasus dnawarauanisn lunsduanssnueyyaaasy luin
% % a = | a 9:/ dl e I3
NenFtiven. Tun1ILsvgNiTINITNTAIUMINTIR AN 9 NPATIIES,

Wizumﬂ?@ﬂﬁm. (UggeIel)
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