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Abstract

Antioxidant activity and antimicrobial activity of 3-formulation Thai local vegetable
extracts, Polygonum odoratum extract (PE), mixed vegetable extracts of formulation 1 (MVE,)
and formulation 2 (MVE,) containing extracts of Polygonum odoratum, Cassia siamea, Garcinia
cowa and Limnophila aromatica at concentration of 0.02%, 0.1% and 0.2% in ghunchieng, a chinese-
style sausage stored at 4°C and 85% relative humidity for 20 days were investigated. All
formulations of vegetable extracts were able to delay lipid oxidation in ghunchieng. Addition of
0.2% vegetable extracts resulted in greater decreasing of TBARS value as compared to the other
concentrations. However, high amount of vegetable extracts (0.2%) caused unacceptable color of
ghunchieng. Moreover, addition of vegetable extracts at all concentration did not cause inhibition of
microﬁial growth in ghunchieng during storage. Therefore, 0.1% vegetable extract was selected for
use in the next experiment.

Antioxidant and antimicrobial activities of Thai local vegetable extracts (PE, MVE, and
MVE,) at concentration of 0.1% in combination with sodium lactate (SL) at concentration of 2.5% in
ghunchieng stored at 4°C and 85% relative humidity for 21 days were studied. These vegetable
extracts were able to retard lipid oxidation by lowering TBARS value throughout the 21 day storage.
Addition of SL, either alone or in combination with those plant extracts resulted in decreasing
number of total viable counts in ghunchieng. The total counts in ghunchieng added with SL alone,
PE with SL, and MVE, with SL were reduced by 1.36, 1.35, and 2.42 log units after 21 days of

storage.
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499 a-tocopherol Mazatetirld nsadasn nsanismin uazadiu Wuaslsznoviinaluy
] & g/ P & A s w o =
dauilsznevvesormisdegnlfiiumsioangniasulundaiusionns  nsalddndu
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(Madhavi Lazame, 1996)
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oil resins Woa Inada
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wa l3azin nsauaaasin nsalaasendaisusndan Wailiusea;
=3 o
1 IsAuoen
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Maillard
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ueiitla muwg nldenwaaTnld nszfioy aenuazgniuntime uzaen 41718a se3mlu
a A o 3’ /s
w3n tne wldennouuas Trauw3 siniun uazan
k1) =) [ a1 ] =y a Y &
astmueendndusinsssumnadiulngiilumsdszneuTiuein endu tocopherols Hail
i a @ o 'S
ortho-substituted active groups TuvashmsdueenFindudunsizioniu gallates W para-
o @ { Y a 4 [ 4 4
substituted @1sdnyRiluaslszneundnunariinh 1dlinenuindmniuil fie warTiuesd
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I'4 = s o aan 3 J . .
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product) (Madhavi LlAZAME, 1996)

R, Ry, Ry

Cr3; CH,; CH, wo-toropherol
CH, H CH, PB-tocophecol
H CH, CH, vy-ocophero]
H H CH, &-tocopheral

Tocopherols.

HO OH
af —
] =0 P
l & 'cnz - cooii P
H-C-oli HO- C- COCH P P
!
CH,0H CH, - COOH t
Ascotbic acid. Citzic acid. P: HaPOy
Phytic acid
R
coon o CHrO- & R,
H-i-ou Ry-& 0-CH
e u +
HO-C-H CHy- O- P- O- CHy- CHy~ NH- (CHg)y
&
Tartaric acid. Phosphatidy! choline.

1 2.2 msdweyyadassuesiiah 1dlundaduaioms

I

#131: Madhavi sazane (1996)
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uaz lalalasnarTauea (dihydroflavonols) aﬂuﬁﬁ@‘i"’aﬁuﬁm%'Uﬂtjnéaﬂﬁuﬁﬂﬁhaﬁ'u'luiﬁ%a
Funs1z4 (biosynthesis pathway) NIAFUUIA (cinnamic acid) waznsatiuodniiuas AlFuwus
lndgafurarloueed wasvrssiaduiumsdsdulunsdaniizinar lauseddae
miﬂizﬂmjmdﬁfhuumﬂzzfluﬁ'ﬂyfuzmwwsuaaﬁﬂﬂﬁmﬂm?hua%aﬁﬁsﬂuszwﬁ‘ham
auautAmsdueyyadasy Idgnaeau Blumsataswmauunnnaly I wlauazuldenves
wia wa uazddu Fedn InalimiuranTauees uaznsaduunin

W Tawesdvmihiiduadueyyadasslgugd damiialans unsdavsaglnles
N lod looay mswwyz‘laﬂiaﬂ%ﬁﬁnmm 3o 4= ype 5- naunIu B sZiiufnssums

b4 a 14 3 A =y = [ = ] a A o T A
mumgagaaasz”lﬂmﬂwmmﬂﬁﬂ‘umfmﬂummwuﬂ;‘J,'laﬂiaﬂmmwmmuwumﬂﬂ's HAZNITWY

b4
19

v = d'o A ~ a W LY A 1 o Pt
wy loasendandumusi 3 uasiintfanuszgiu 2-3 duselurunau C gmileudiegi 143
b4
auantadveyyadasslilss@ninmIuAIe (Madhavi azaag, 1996)
wa IL o a [ o =3 et £ %
qaautidveaiar lauess lunsdueenBiedunazmsiuduoyyaddss Ialimsfnpiiu
4

¥ v 4

p819AUd7  MIAnuIAeuUNTNEl Haraguchi sagame (1992) lausnasailusedeonviniias
=\ @ @ W Asd o vd 1 <

ANASINUNANUWIIANTON  Polygonum hydropiper  WywHiaTilu medicinal herb Mldilu

¥ ¥ [ o
wisunalumsdgeomsditu a1shuen ldaniesiiaiifo sulfated, methylated and glycosidal

b d EY
=] a a [Ty ann o a Ly =

flavonoids  asilszneuraniiszaninmlumssudalfiseuleseendinduvsinsad lum
a . . . o 9 . . s a A
9 (linoleic acid) !La:ﬂﬂﬂﬂﬂumiﬁi‘l\‘l superoxide anion “lumsmmaﬂaﬂ’mﬂﬂﬂﬂmawwwu

: 9 T
Tudwsilatinud  msmoiy  (quercetin) (Mwey 1 Jugiin 23)  lelausuiinu
(isorhamnetin)(¥ineay 3 Tuglal 2.3) uazusuuIFY (thamnazin) (vanemy 6 lugila 2.3) &
s [ 3 Ao o = o o & v o
dnonmlunmsdudnlfisenlesoondinduvedluiudegnimiilae Fe () ADP/NADPH

(Haraguchi, 2001)
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Ry Ry Ry Rq

R 1 OH OH OH OH
. o @: 2 OH OH O0SOK OH
4 R, 3 OH OCH; OH OH
| 4 OH OCH; 0SOK OH

R, 5. OH OCH; O0SOK  0SOK

OH O 6 OH OCH; OH OCH,

7 OH OCH; 0SOsK  OCHj

8 OH OH O-Gic OH

9 OCH; OH O-Glc 0SOK
10 OH OH O-Glucur OH
11 OH OH OGal ° OH

{ L] Qrey = ar
110 2.3 msdmuesaniiguaniadueendinduuenl@in Polygonum hydropiper

P + Haraguchi ( 2001)

) ABINTY

M5BT (coumarins)  FuTlumunTalnlsy (a-pyrone) Wuaisilszaeiiiuedn
naulngFanunnludly Gt 2.4) Pays uazamy (1992) MinaaeunavosnenBusuasily
wmmu'?]"uqeiamszﬁﬂLﬂa'gﬂﬂﬂ%m%’umm"lmﬁ'uuazﬂ%aﬁﬁswmaaﬂﬁmumwﬁﬂ Falu
UssAMIBINTUR IR ReNUTes fraxetin (MunoiaY 31 Tugalfi 2.4) esculetin (unsray 32 Tu
31t 2.4) uag dephnetin (uneray 33 ugilit 2.4) Fuiu o dibydroxy substitutions #E
ﬂszt’?‘n%ﬂ1w1umsz"ﬂu€h§ugwmﬂﬁﬁ?ﬂnﬂai’aaﬂ@m‘mmm‘lmﬁu (microsomal lipid

peroxidation) #eFmi1 Tae Fe*'- ascorbate

Ry R,
31 OCH3 OH
32 OH H
33 H - OH

711 2.4 AI9113U (Coumarin) F15AUBBNFAFUNINTITUIA

121 : Haraguchi ( 2001)
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f) urulny

U TN (xanthones) 152noauAae 7Y - pyrone miloufuarliuesd uaziifenssy
Fa w0 Minami unzaae (1994) Tuonatslaasendus Tny hydroxylxanthone 910l
vosRuRvanaReusuIie  Garcimia  subellipica  uaglddnuammutiAlumsdm
oondiasuvosiissiiad Tuussemansuay Tnuseq  finy Usnga @15 1,2-dihydroxy-5,6-
dimethoxyxanthone (W3N8IRY 35 Glugﬂﬁ 2.5) woza1y 1,8- dihydroxy-6-dimethoxyxanthone
(e 36 lugit 2.5) filsz@ninmlunmsfesiumafimlffsouleseondiaduuns luiy
luaueI99INY (rat brain homogenate) MALE151,2,5-trihydroxy xanthone (MuNU@Y 34 “lugﬂﬁ
2.5) Wumsfifidnenmlumsdueyyadaszves DPPH waz 0, 718110 Xanthine xanthine
oxidase system UaZEINUFIET globuxanthone (MUBIAVH 37 °1u§1J1'7i 2.5) Udszansamlums

s - Y a Ao ¢ a o Y
THUDYYA 0, meaj'l’)ﬁﬂ‘uﬂ'lﬂﬂﬂ'l]Qﬂiﬂ'llﬂﬂ'iﬂﬂﬂ“]ﬂﬂ%u‘llﬂﬁvhmu (Haraguchi, 2001)

- Ry R R R,
34 OH OH H H

35 OCH  OMe OMe H-

36 H rH/ % OMe OH

.37

s 2.5 usuInunuen 1@an Garcinia subelliptica

a

A Haraguchi ( 2001)

& o 4
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4 . = " ~ o s o a ‘gl =
ayu'lwsuazmiounanainvateriia 1u Isaund €1 Ind aenduni soTaTu vilu s

) ¥ ' t-sy QoA
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o A = = Ay Yo a o YN 1A A
saAveuasound Tnmstnyunmnen lddhmsannzsiuazuenmsilseaould lufinauuay
= 4 $ a a o’y
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A 1et a & v ~ 1 o’: Ay g :u A a2
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[ A e t = 1] A ) o {4 o
dluesuensh lutisand vaz lulindu lunensdiliasdueendinduninTsaunieldi
1 P o :’ o T ] 3’
IegluzilnsaziBoadeansoazaroluluiumaziitu ua liawseazarsluninld uaz'ld
o a a A W v A o a o 4 o o
uuzh 914 uSum 200-1000 Tadnsuaen lansuvewmdasumiotmsssildomisawda 14
£ [] 1
AansInvesasilszneuiuednlumsiiudnlfisooe Insondiadu dgl 2.6 &
H =4 1 A o P s & Y =
Flivtudfuoarimihiiiluda 19 Tulsaeu (proton doner) dsvzdavnsmsadoyyadaszves
4 A ]
asaluiy ®) Tuduusn daiuaesszasnissuduvesmaiaealnsendiaduvesluiunie
F4 [ £4 Ed
Wiy (RH) ayyadaizvesmsmusendmduinadulull§iseil lumileudueyyadaszves
o A 1 a 3 4 o 9 a o o’ ) :’ L - ) 1
asa lutiude lulinumansalumasuduniod ieendiaduves luiunietiiud uiude 1)
a kg o3 3 =) o X 1 o a ana o L%
18 ddislimunasdueendaduhildselumstlesiumanailisees lneendiadu
~ Ty Q' Y ama lg Y (aan o 9 d’l’&? LV Y
vaudserzasmsGuduvenliseuiniy nsszeelilnsentndasdivuegivnnssy
¥ F4
yoseImuvendaTuimme uazanudnduvesdsdueendiadi wazdiuegnuiledy
3 1 = o A v N
A9 @ ANN3eu iae Tang uazes IneenFuaus (prooxidant) NNBY LazlsIBNUNIMS
WFasdweendiaduiiduaislsznorfuedn  (Phenolic antioxidant) 93 I¥1lszdniningega
A A v g o o Ao 3 J o s & v A g
iieduas liledses viuidemenfudimsadeeyyadaszaesnsaluiy - FufluduSudu
b [
UfAseee Insondiaduld a1silsznoudl lilddmihidludigaoendiou (oxygen absorber) us
wilestunsfaoyyadaszysinsa luunziiljisumiegaesnduulunssuiumsesa

DONHBIATY (Sherwin, 1990)

OH Qe 0
\ il ]
Re + —» AH + ‘ , He
/ .
Fatt
F?e é' Phenol Fe(:)t"o_r Antipxidant Free Radical
Radical : (Stable Resonance Hybrids)

» ¥
517 2.6 nalansiiaruves phenolic antioxidant 1u lugiunseriniy

#111: Sherwin (1990)



13

L4
ded

9) Tls@u nhflnd nsaeziily nazndnfamnifannl§isnsmaia

@

Ts@u uh)1nd nseoziiTu uazwdadusiifasinlfiseunaniia Wuashiifudind

a a 9 wa 9 a @ ] d” = Y A d Py =
dsg@nsamluduguauiddmeyyadase lasm lilmsmarilivdfidlumshoongnd

=

o A 9 1) Y =) ] =
IunTomIAUeyyadasslgugil nginu (gluten) aaynumae'lm (egg albumen) tALIALU

< k'] kY

(casein) lumsitseAnsnmliwunonddes uagtsumday manauduvosTalsiuan
Sundewaz Inasyiy (eliadin) sefidszAnsnmluwihitusendos Tsaudamdesdhuemnsa
JszAnsmwnnniuduloussdrlumsinudveutiody soy protein hydrolysate, autolyzed
yeast proteins L@1% hydrolyzed vegetable proteins *ﬂzﬁﬂﬁ"l‘ﬁl‘:ﬂu615ﬁ68ﬂq71§1ﬂ§uﬁﬂﬁ1iél'1u
oyyadaszlgugd iol9ifived s autolyzed yeast proteins Jotaz 10 vxifiouiiu BHA Souaz
0.02 Tt Tua udidle 195 wduseifivuidy BHA fosdosaz 0.005 Wit (Madhavi

uazay, 1996)

14

arsdueyyadass lunguuoullling wu mesisu (umerin) WunhlIndiazaois

1 a A & 1 Aay {
1% slszaeulildronsnoziiTu 40 vilaFewungluviiu (Curcuma  longa)  wagiluarsiifl

a o o o s r?;’ A a Y )
Yszinamluszuuiians il Indssdudensifasendinduyes luduldiesay 70-88 ile
@ d a [ 3 2 a g
nfSeufouriunesniiu (curcumin) axdude1d3oeas 70-85 uay BHA Sovay 80 Funaiiulu L-

t4
o-phosphatidylcholine  vesicles, liposomes 0% erythrocyte ghosts WONINT carnosine LA B-

=)

' 1 ¥
alanine-histidine dipeptide M1WUTY skeleton muscles 1HumsnTlszAnsamnnlumsduds

[}
[ 1 aoa \

3
. 4 r 2 <]
oxidative rancidity JU®1M13 WAZHINUIT camosine Tutilonyvaiugudelilszdnsnmannnd

x:?, A o v o o
BHT, a-tocopherol U5i% sodium tripolyphosphate 2310 carnosine anvziinihmdudaide

TangnToasdueyyadaszalsugil (Madhavi uazaniz, 1996)
o | =1 Qs s é ¥ 1 @ 1
nsaozil ludrmnnilguauiadeyyaddisdvuotiumiosunIemMIIuazAN

Wudw uag lasinswui Ina®u (gycine) wia'lnTodiy (methionine) BafAu (histidine) N5 1n

1% (tryptophan) 1w3AU (proline) uaz ladu dysine) WhinsaesiiTudofivsedngainluludy

4
o_

gl LY a4 o o = i 1 4 § a ar
uaziiiy lnaduduiunsaezliTunifioglustodovotars GRAS iNedinlu luiluagiiniug

h.

Py

anudududdovas 0.01 nsnesiilufinhiidudiasugnisuasdmeyyadaszoun i
ﬁmmﬁmaumﬂﬁuﬁmwmaqﬂﬁz?{‘zﬁmWﬂmﬂuﬁ'Mﬂ?uq1q§maaﬂﬁﬂazﬁiu1uizuu§maa
woa'lusiu i waasaisii nagnAnfasiiite Trolox-amino acid falanmsadiaiuszuns
Trolox-C  Sunsaezdlunamesiadililszinsnwuinnil Trolox-C  usZUUYY linoleate
emulsion ‘lﬁ’ﬁsw:nu'imﬁsa:uﬁ'umaa‘%‘aﬁﬁuuazﬂsmmﬁﬂaﬁmzﬁﬂs:ﬁw%quﬂugﬁu
#12Tna nagmsswiuvesFafiuiu BHT w30 tocopherols 9z 1Aiiszansniwgelu luduu

(Madhavi tlagan, 1996)
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a aaan o a 3 1 [
nanduanRannlfnsouuaaisatzfalinsznienssuaumsanudounsomsiny
or a o s [~ o~ [ v o) g Py e a o & s/ A o Qs
Fnumdesusiemauinnuiuntlumsaeyyadaseililssinsnm saiinihintiuda
o w A ] dy Y1 = o S '3 =Y Y o A g
fvalang die luwuit ldlsenuneiumsimnzsiuazdssivasmuayyadass il
~t 9 a X a anan '3 1
asdszaeuiszimelddssinmemals lendnduianinid§souunniia 1y 1-methylpyrrole

4
a ]

Lﬂumﬁé’ma%aafﬁzmﬂmu‘luq?aa:i1amﬁaﬁ'aadwaﬁlmﬁ’1ﬂ’uﬁ'1ﬂw¢lﬁw'mmm%’au U
510911 1auaaelidifiu1 thaizoles, oxazoles 4ag furanones szfatuluszuuianses L
cysteine 14 D-glucose éqﬁﬂmﬁuﬁﬁgﬂumi@’ﬁuawaﬁmz [ UIABINUAY alkylthiophenes, 2-
thiophenethiol, 2-methyl-3-furanthiol 1A% furfuryl mercaptan MRAMANTAGIUDYYABASE

U@y szauveinis Wondilursnamame 15 loadn uazyilavosaishunuiogi i

¥
anuanse lumsdeyyadaszvosmsilszaoumalunnd 190y (Madhavi UAZAMY, 1996)

2.2 AU FIAT U INANUaZH 13

a s 9 d? 1 af = 1
PYYADAsY  (free radicals)  gnadnvulusumennwunueddulndvesanme

]
0 o A

Y] v T o o % i o 4 . 2 4 a
Fretharu glalefesn’lss (0, ) nazluaiasenlesd (NO) Felinthifdgmeaisane
Tav 1) oyyadaszenusatnl§isenldqa (highly reactive) sazansanszihnu luiiulube
3/ [ 9/ o ¥ £ ° Aana o a v J a
wuiwan  Ioyyamiuew (carbon radical) Fevzihigdsoueendinulveyyauleseenda
g 2 o @ o et A o o o [
(peroxyl radical) F4019nszinuNIa luiuisgAanuldoyyamsuouTuanaln nszuaums
° U a aas ] a o w o 594 J L o thsy
i lilgmanadfnsengnlaldnaadmainin tipid peroxidation (Halliwell, 1994) Tad5tHoyya
saszonwihatenates lumanalaniludusudualfnsergnldues  lipid peroxidation 015
=y = é o o 0 1 A =
sysumAveseyyasassFslidnanmgilunisidriae  sumedading lamsdiuenyyaderss
1 o o da o [l
laureu lmiglnlesoon losaaiiime (superoxide dismutase) AZAZIAN (catalase) UNMIVUAT
3 a ad [ . Y a
maman  nowasiaz TsAuinuld  (storage protein) uazlauanavesmsdiueyyadae
1 b v
(antioxidant) Nazatnldlusihuazazaealy Ty S19meeraia oxidative stress Y1 ladnaln
= ] a { a ¥ I o =y
msfeyyasase annsedueyyadassiiedulduaseruilunaainmanssiivesasiy
YNFHANS BNI5NTETIUBIANINATEA (physiological stress) Y945 19N (Halliwell, 1994)
Tufinuazra ldfimsdmsendindunmeviiainadnoguan  Anuazealdiiluumas
~ o A A a o
yesasueuRsenduAUN N IaRNANEINIovRINaaNT IuUMsAumIeenTiadl  (plasma
oS a R .
antioxidant capacity) 1una 191Han15811 150 atheroscerosis related diseases TUfU (Cao LAZANE,
1998) eadesndinduiinudi lnaludamaldifiuaswailia  (Havone) wouTnlaeiin
. A4 9 . . . = g
(anthocyanin) HAZHIINNYIVDY (Davidson LA Zivanovic, 2003) ANIANH AR AU
mrshegludnuagwa lilidmdeliliife lsaunSwaz Tsndale  1dTnsfnynaauiians

duoondasuludnraieria Taun fnfunnsnuaziia Wi uasen tudse dumd saiin
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@ N o ] { o @ . @ Y o as
(red beet) finnzyAd da90n vSenlnd Anmavew AnTun (spinach) Mavioy WUHIY wazdn
‘lfﬁﬂﬁu“] (Yanishlieva - Maslarova, 2001) Karakaya tiag Kavas (1999) 1510 drulseney
. :;4 1 [ sld' - - o Y U 9
(dietary component) Hieglufnuaznaliinszid luguzvssmsusufeenduaunldun u
'3 o o
T90113 (fibre) TnANUDA (polyphenol) Wa1l7uees (flavonoids) Aougna o Tswesvensan
polyp 5
Tuedn (conjugated isomers of linoleic acid) @-alutiy  (D-limonene) dviuna Tanun¥u
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(epigallocatechin) AUNTYU (catechin) UnAIAA (gallate) TilsAumndamdes lelaarlm
(isoflavones) 3a1%U 18 1 &  (vitamins A, B, C, E) InTamlesen (tocopherols) taaLton Ao 13
a = o o [4 a a a
a3y (chlorophyllin) ®saWa15y (alipharin) FalWd (sulphides) a3 lalasfusaiiu
(tetrahydrocurecumin) ey13i10n (seasaminol) ﬂqm"lmiau (glutathione) N ﬂgﬁﬂ a1 1aa (indoles)
¥
0o lwenua (thiocyanates) waza1sdudaTwsAtod (protease inhibitors)
J = a lot v Y
astanTaueed (flavonoid) HazniaWuaan (phenolic acid) Hifioglufnma il anse
dmhidhasdwmeyyadaszld uashddafiqefediuddveyyadass TasmsIndiiuen
o aas 3 = % A B o Y] { [~i
annsahawlffsengn Iveteyyadass (free radical chain reaction) dmivmsNeziilums
LY a AP Yy A a w Y Y o A = A o
Fneyyadese (antioxidant) TAezdes 1) elegluszduanudududuiiensoumouny
oxidizable substrate e MNIATEAONS BilBIRUMSIAABRATIATUVBITUMATNIA LAZ 2) BYYA
Py d'a 4y 9 ar A'I J 4 o 9 o Aaaa ar
Saszifannas Iwanusassdssnsduite1ee ladosruaneslumsunilgasefueyya
v 14 .
dasziifatunnilfnsengn s (chain propagating radical) (Halliwell unzaaiz, 1995) niniluedn
[~ S 4t { 1
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EY a o A . . . & e o o da A o 9
msfueyyadaizgugil n3e chain-breaking antioxidant iffudiueyiiutdasziviln
¥ E 4 [
U5 nsendiadusa Tuidluduasunsnifanuddmsegnivgeld A15ENAUYDT
3 Fd ] 3
autoxidation (51K5n9AATUIE TANAUBY o-methylenic hydrogen gnAsuInnsa Tusiu liguda
sennaglugilvesnse luiudase R) Avaumsi 1

RH R+ H )
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1 ds‘ﬂ Y T ‘i'
mmitifelfasegn Ty luaumsi suaz 6
ROOH — RO +OH )
RO+ RH—> ROH+R’ (6)
lelasledoon loauanaasmliifanauags aana liaaae o fumspanaumiusiuly

aan =Y Y] o = ° aan o Qs 4 4
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F4
=2
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syyadaszazlilfisnunsa luiudase Teuase @eaunis 9)

ROO +AH — ROOH+A’ @)
RO +AH — ROH + A ®
R +AH — RH + A 9)
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gn Igvesoyyadaszon luda

ROO + A" —> ROOA (10)

RO + A" — ROA (11)

A+ A — AA (12)
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:wwef:ua — Ty, 4 oywda;l A o da o
wazriuiudad diuisuazsandasinmiiuisnaa afusdasasiniduesissne iy
@ i e @ 1 2w = a &' = ann = a
nsa lwiiun lududnihud mlvasinvzifamsidonissnnmanaljnserlalas loga nsida
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aﬂan%mmumﬂmﬂqﬂuﬂummi1:11 PIINIINAADIVUDY Sherwin (1978) Llﬂﬁﬂ'ﬂmu’n
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¥
@ o/ A =
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Jagiuiuniny laasendavmeq wijndeiagiuiudszinnidluaislsznoundleasendil

a

uPAN (polyhydroxy phenolics antioxidants) 191 Aite¥A way Inswaunaaaziilszaninming
{ ° Y a o J :’ o i " . ' ~ ~
ﬁqammnwamnmmﬂszmﬂmnuﬁ% AIUNIN sterically hindered phenol YU UVIDWIDUASUIDY
=) o a a 1 o o A a 1 Yy A 1)
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10 (AN3, 2546)
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wulszAnEamiiassdy SmnfimsdsausumsaSugniingiuitulidnaiiunsadasn

nsavoaesn 1aFAn (ecithin) 13010 1N 109U (methionine) M3 lFiloweiiudiyInsiauna

o a 9 A = 9y qsl' 1 = Aaan
ranaznsagasnez Iimadngadeanisldlwmetiy usnvnazsierzasmsialfasen
= ) @ W ar { o do
sondiaduudi Tavin lihz 1§ ngiuiumlszaeudioasduaszismoniiesedovas 20 Tn
sHauNEAIBEA 6 UAZNIATHINTBBAL 6 (NS, 2546)

[ d A e ¢
2.4.3 wanfamismsdszinnnieda)

g & 4

A w o dy o o = o e o LY v o ~ ar
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s W ar o s o o‘g @ dal v o 9/ pgn 9/
sendaduved luiunazsealaglusiasusiiloda inmumsildgnuennniifdldinea
T w - o a § g 1
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b s = d - [
2.5 THMUNITIVIYVBIYAUNTY (Antimicrobial)
9 a o o =< PRPS I & Ly A
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& = ar & o ol 2 I~/ - o = ~ A wa
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Y, S ¥y Y . y & A a A 9 A ad & Vo S
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24’ P2 ada 9 o = [~ o 1 9
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a S 2 Aa 9J as @ ] Y] 9
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-t o = a ¢ a A @
3 WNOBUUT ANABI WSIUA ey wad o135 huaseauas Tulasa deuldlusvswanileniin

a I~ =S 9 A o [~ = a L4 o )
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3 a o o Ay o o 2 ) A A a & P
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s W TlsAunaamd Tmedesnsarses Tsauiududud 2 seenmslulamse
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3.1 gunsel
3.1.1 Ingay |
14 1
3.1.1.1 Anwuthudidlumsswiivaudun druluvesdnuns Polygonum
Ed
odoratumLour.) NALYYY (Limnophila aromatica Mert.) RNYLU9 (Garcinia cowa) Tudman
(Cassia siamea Lamk.) 910001 NG UNWUnIUASUas 15005 (Rosmarinus officinalis’ L)
4 d‘ 9 = =2
3.1.1.2 dnmaunlglumsnaaguse
1 e d’l’ @ Y :’ =) =
dauwauiildlaun Wony duny ldvy sheaanswe wde aisazareludouuan
. oA ¥y EY Qe a dy u’hl do ﬂ
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E4 b4 T
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NuFsIey PE So0az 0.1 yal 5 nuisssi@ua1sdn PE Soeaz 02 409l 6 nuiroai@
4 < 2 A a ¥ P2 s Aa )

MVE, $ounz 0.02 a9 7 puiFesiuay MVE, 3o0az 0.1 4ad 8 fuFeaiiiy MVE, 0uaz 0.2
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= Y 3 QR a A L) o dy Y = Yy g o o Y
Tuguiiss  doluisinsa@enmsasatanndniuihunanudududosas 0.1 1anldly
) ¥
nsfnymavesasanavnAniiutius iy IsRsuannnlumsdusendinduves luiuuas

[y 3 = = S = a’: T
gudamssyvesgaunsdlunuidesludude i

{ o = A o =y A a o @ =
ﬂﬁNﬁ 4.1 ﬂmaﬂymzmamﬁgmzthmﬂﬁuaqqunmq‘nmumié’l’maaﬂmmw%uﬂmm Tu

' g o { =Y P! [~ @
5$W313ﬂ15lﬂﬁiﬂﬁ1ﬁqmﬂgu 4 ﬂ\iﬂ'llclfal“]fﬂﬁlﬂunﬁ'l 209U

wianmd Wwwluiu a2 Go°c’  fier’  Swougdunid d*
st
(Govaz)’ e (CFU/g)’
L a* b*
FARIUAL 1025-12.42 08140882 5.16-5.57  2.1x10~1.9x10°  35.40-42.12 5.57-1147 221544
BHT (0.02%) 11.42-1353  0.778-0.831  523-5.65 9.9x10%6.1x10'  37.32-42.74  583-8.09  0.26-3.25
PE (0.02%) 1127-11.95  0.817-0.850  528-5.53  12x10-1.0x10° 34563894 685950  1.50-6.00

MVE; (0.02%) 9.96-11.99 0.820-0.855  5.31-5.53 12x10-1.1x10"  35.59-40.18 7.04-9.00  0.84-5.79

MVE, (0.02%) 1127-1240  0.827-0.878  529-554  1.4x10'x7.0x10°  35.49-40.35 6.41-9.32  0.66-3.58

RM (0.02%) 11.95-12.11 0.830-0.876  5.17-5.47  2.0x10™-1.9x10"  34.00-41.10 ~ 5.70-8.85 1.32-3.30
PE (0.1%) 9.98-13.62 0.830-0.853  5.12-536  6.8x10-6.4x10°  34.21-39.53 3.61-725  0.13-3.50
MVE, (0.1%) 10.76-11.35 0.810-0.851 523-537  8.5x10™-8.1x10°  34.17-38.90  2.90-6.92 1.53-4.81
MVE, (0.1%) 11.79-12.99 0.745-0.873  5.19-5.32 2.2x109.4x10"  35.66-39.53 3.65-7.18 0.87-4.29
RM (0.1%) 11.14-12.13 0.736-0.856  5.15-5.38 1.7€10™-8.4x10°  35.50-4330  4.51-7.02 1.04-7.16
PE (0.2%) 10.37-10.96 0.731-0.848  4.99-538  2.0x10-3.8x10°  34.44-37.01 3.32-6.99 1.85-3.05
MVE, (0.2%) 10.85-11.06 0.827-0.848  5.12-5.31 1.5x10-3.9x10°  32.80-37.06  4.15-6.08 1.64-3.29
MVE, (0.2%) 10.73-12.59 0.837-0.856  4.98-5.28 1.7x10°7.8x10°  35.53-38.63 1.55-7.04  0.99-2.60
RM (0.2%) 10,73-11.39 0.830-0.878  4.99-5.30 1.2x102.7x10°  32.10-50.30  2.62-9.65 0.986.04
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4.1.2 wavesmsadasninNuInuIunulmfesaamniumsiusandmtuvadlui
L :.’I oy oy G =
sazmstuiiamsnigvssgdunialuguies
4.1.2.1 mataeuuilasvesat TBARS Tunuies

b
= Y a1 @ = @ a o
lumsfinumavesms ldmsdueendadusiiadieg Weasdusendindudunsies

b

HarsAUeeNFAFUIINTITNMA lauUn BHT, PE, MVE, MVE, tay RM anududud
munzanfsioosar 0.1 lasnlSsudioumsldasdueendindudsnanediesfeon uagmsly
4 o = = A d = = P o [
s lsReuuaneniuguFesinusnyinaungl 4 ssssasemilusseziia 21 Junams
4 1 1 S o a 2 < * =)
wlaoumilasvesa TBARS luguidissssnhsmsiiusneuansiomisied 4.2 sgwiuldnudos
A Vet a 0o e d? A Y
ganuguds ilimaauaisles aelliia) TBARS geiuGes aneaszeznmInsiiusnyume
a2 [ o e I A w o w
nuFesganuauiin TBARS #10AT1A1 TBARS Y9I WFBIVamuadue agniiadiagma
Qs Y ) = = a’s =3 ~ é at o
ada (P<0.05) LoRsanNavsIMsANIIsAIUBenFndusilalarianisiunis@unazns
A 2 g = P ' a - 1
Tidin TmAovuamanlunues 15199 4.2) numsdu Ts@ousaaan SL) Tulinaluns
[} v S o (Y ¥ v 1
¥IanfA1 TBARS osfuifosnnenszoznnimanuingl 21 3y iilesain ldlinnuuandi
pg1eiiiodAnnieand (P>0.05) ualumeassiudiuar TBARS veosnuiFssdoulvgjduans
dupendindus i Infsuuaamniiagsnia TBARS veenuiBasiifuasduoendiady
T as =3 1 A a v a v o
P61AYY A9 1A9INA1 TBARS Y0nuiFeeiiay PE, MVE, ag MVE, oe1uavaiianily
=t as 4 o P
0.57-1.01, 0.49-0.77 4az 0.54-0.83 (mg MDA/kg) NnA1  0-21 JuvesManuInyIvMem
TBARS 9890 WBusiAn PE 39y lanfeunanen (PE+SL) nuignaniay MVE, aufin Tadew
waman (MVE,+SL) AuFesNauMVE, st Tsheuuanan (MVE+SL) Tagandinnnagia
g @ A 1 1 o o
YIM N DI NYT lnelin1og lurae 0.59-1.08, 0.58-0.98 1ag 0.62-1.03 (mg MDA/kg) AINAIAY
dmiuguidveiiy Tefoutamanetiufenlidl TBARS tesnhinuidseganiunuiounnyie
@ o v o o @ an { o v a1
JEeZNMNBNUINBINTNd IR IaDA (P<0.05) uoznuissnmy Imasuuaannoi ufe)
U1 TBARS 1NN NNUFSUANEIIAAAINGIINHABEITITIAYNNEDa (P<0.05) ud
] d - a ~ - [} Y] 3 = aan = @ 1=
g3 lsnamumsiy InReuuanmniiosidndesz s lumstugimsifalfseeendinduudn

Y EU a2 1w =y c;ta Y 7
anld hifviduguiBssiduasanaainen



M 4.2 wavesasMusendaduriianiee uazInfoutanmnaemsalasuudasm

1 Y o~ o = o) Y
TBARS" tuguiSsswimafusnufigawgil 4 ssmuwados unar 21 fu

namud 1 TBARS' (mg MDA/kg) +SD
6 Ju 3% 7 14%u 219

AR 1.5920.17A° 2.22+0.08A 2.67£0.32A 3.78+0.19A 3.97:0.09A
BHT (0.02%) 1.0420.33B 0.98::0.25B 0.66:0.22C 0.45:0,01DE 0.34+0.03B
SL (2.5%) 0.96:0.03BC 1.85£0.12A 1.45£0.03B 1.43£0.16B 1.03:0.03B
PE (0.1%) 0.65:0.04BCD  1.0120.13B 0.8420.05C 0.66:0.03DC 0.57+0.04C
PE (0.1%)+ SL (2.5%) 0.67:0.02BCD  1.08+0.19B 0.87+0.01C 0.74£0.01C 0.590,08C
MVE, (0.1%) 0.56+0.03CD 0.77+0.09B 0.6740.02C 0.5740.05DC 0.490,02DC
MVE , (0.1%)+ SL (2.5%) 0.5810.17CD 0.98:0.03B 0.71+0.01C 0.61£0.03CDE  0.61::0.08C
MVE, (0.1%) 0.67+0.02BCD  0.830.06B 0.7120.04C 0.63z0.06CDE  0.5420.01C
MVE, (0.1%)+SL (2.5%) 0.63£0.18BCD  1.0320.32B 0.86+0.15C 0.69:0,06C 0.6220.05DE
RM (0.1%) 0.73:027BCD  0.87:0.18B 0.62+0.01C 0.43+0.09E 0.37+0.05DE
RM (0.1%)+ SL (2.5%) 0.42+0.17D 0.75+0.08B 0.6420.04C 0.4520.06DE 0.36+0.06DC

a d. 4
ANVATYDIHANITINAADN 2 I

by A Adw o P e @ s = v w f A e e @ aa
ﬂ'llﬁﬂﬂﬂ”ﬂ'!ﬂﬂ'ﬂi'n!lﬂﬂﬂ?ﬂﬂuﬂ"m[luﬂﬂﬁu\llﬁﬂ')ﬂu!!ﬂﬁ\iﬂﬂﬁ'nﬂ!lmﬂﬂ'Nﬂuﬂﬂ'l‘nluﬂﬂ'lﬂiyﬂ'l\iﬁﬂﬂ (P<0.05)

$ o a o 3 a 1 S o
4.1.2.2 mitﬂﬁauuﬂmmmui;aumﬂmﬂmiuqumaaizmnmsmmﬂm
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Lﬁaﬁmmmmﬂﬁﬂumeﬁ1umﬁuw’§5ﬁwmiuquL?fﬂaﬁ@uﬁﬁﬁﬁuaaﬂcﬁm%u
iianiaq saufumsduiag Ay TeReusananluszndumaiusnuniigangf 4 sem
waFemiun 21 Sy wuhiwaugdunsdsudulunudesii@urduesndiaduriiale
yilanilsoiuiede lidu Tnfeuuanan 18ud nuidsfiin BT, PE, MVE,, MVE, uas RM
sauf;"qquz%aqmmmnﬁmmu@ﬁum?ﬁséué’uqﬁmgizﬁin 6.93-7.66 log CFU fioniu (il
szammﬂmﬁu?ﬂyuﬁufui’imauqﬁuw%‘tﬂuqm%mﬁam utuiniesnasnszuznaIns

g o v A a 3 =3 o ~
HUSNYINUNYUTBAY BHT, PE, MVE,, MVE, #482 RM 3anudsiganiuqguilsiiiugd

D

1 4
unsduiiueglugie 7.24-835 log CFU denfundsnnaadusamudiumal 21 Su (answd
a A - o Y 1t o a Aady ' A o
4.3) Tavgauniglunuisssnay Inaeuuanmndnlngliduiugdunidisonhlunu@ei
s 1 @ g & an 4 v =Y o
Tidn TmReuuamanegniited wymeada (P<0.05) agrsnavesmsnuinu Tass g

= L4 S a = ! v g4 o 1 =~ P
Aunioneunansamudiay Isdouuananiivul Iduanasseniemsnuiasusu quidesi
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wy Imdoutanen (SL) 861uAgY  AUTLNAY PE 900D SL AuTesiitdy MVE, 530y SL

uaguFeaiiin RM saudy SL fiswiugdunidannd 1.36, 1.35, 2.42 uag 0.85 log CFU donsu

@ g o o
waammnmnm&ﬂunm 21 3

M990 4.3 wavesesmuesndaduriani uazlsRoutanmndemsn/feouutasimou

a = o =t 1§ o @ =~ = = Y
ﬁ;aumﬂ“lufguwmizmwmﬂﬂmﬂqumw@,n 4 DI R EY ﬁ']unm 219U

k4

Wi Smugdunidnanun’ (og cfu/g ) +SD
031 3% 7% 14 Tu 21 3u

YANIUARY 7.6040.57A" 7.80:0.54A  7.42£0.17A 7.93£0.67A 8.35£0.01A
BHT (0.02%) 6.93+1.5ABC 7.46:039A  7.39£0.44A 7.3320.04AB 7.65:0.60A
SL (2.5%) 56120.16BCD  5.6120.16B  4.50:0.64CD  4.89:+0.58C 42540.92C
PE (0.1%) 7.3340.95AB 7.4240.59A  7.5320.35A 7.6320.21A 7.49:0.22A
PE (0.1%)+SL (2.5%) 5.55£0.49CD 525:0.66B  5.53:1.09CD  6.06:1.12C 4.20:0.13C
MVE, (0.1%) 7.26+0.76ABC 7.44:02A 7.3940.55A 6.80+1.39ABC  7.24+0.34A
MVE, (0.1%)+SL (2.5%) 4.77+0.54D 4.8420.65B  5.18+020CD  4.88£0.39C 5.48+0,33B
MVE, (0.1%) 7.66+0.48A 7.58:0.36A  7.37£0.27A 7.07+1.00AB 7.3720.21A
MVE, (0.1%)+SL (2.5%) 7.00:1.02ABC  5.16:0.65B  5.82:0.94BC  5.4420.86BC 4.58:0.31BC
RM (0.1%) 7.25:0.85ABC  6.97£1.05A  7.08£1.24AB 7.85+1.56A 8.30£0.50A
RM (0.1%)+ SL (2.5%) 5.0940.30D 4742023 4.26£008CD  4.9140.29C 4.2430.72C

[l E4
 AURRLUBINITNARBI 2 41

* sundohiimsnusiuandafumalunsdmifofuuaastinnuunndeiuedsiifodfgmeada (P<0.05)

i =3 ) 1 ’ S o
4.1.2.3 mswlasundaslSualviunasar a luguisssenihamsnuso

i a = o A ~ ~ v = ~ (4
Wienasamlsua ludusuduvesnuFosildlumsnansmuhguFemaniamud

= Y [ U v 4 S o a 3y
t5ualuiulndifesiusgszniedosny 9.95 B 1241 mazdleszeznmmsduinyuiuiu
2 o A v a A da s da =
WdIuN 21 wunnuTBEEAILgY  QUidssen BHT uisesidy TnReuuanmen (SL)
QUITEIUAY PE 39U SL QuiFesiishy MVE, 39110 SL AuiFeeiiidiy MVE, 300U SL uag
QuiFsaiEy RM 5wy SL Hd5ualuiuasnsszninedosas 034200  daunuiBosiiay
\ ) Qs Q' 3 ’ d' 4
MVE,, MVE, sag RM wudiifsuna ludumsiausenine¥ovas 0.48-1.26 (115199 4.4) uaziile
= v a s a2 < 1 ' o v '
AYI5aNM a, SuduvesnuFsuieunans anudwuiin Indifosiuegsyning 0.749 0 0.859

1 A = aa 1 o aw A § d o
saduA a, GuAUYBINUTesIAY RM 52ufY SL fin1 a, Heshigade 0.430 wazdionuinm
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a 9 o ' - ' ey o 1 ) 2 aa
f‘]ul‘lftl\‘l‘hiluﬂiﬂ 21 U WU'J’]QNLGHEJ\Tﬁ’JuGlHﬂJNﬂ’] a, INISARTRE ﬂﬂL’JuQuL“BUQ‘V]LGm MVE2 1 RM

fif1 a_ annudniieonn 0:843 1T 0.841 uay 0.859 13 0.856 Mwdwy

d’ Y = [Y) =Y T P=) T ci =)
M99 4.4 HaveSEIMURINTIATUTHAA Y uag leReutanmnaemsaldsuulasTuw

o v T - { = a
Tufunaza a, luguiBessznnamaduinunfigungl 4 ssmeadomilunal 21

-9

Fu
wianud s luiu Gevaz)’ a_ (30 °C)"

0 u 213U 03U 213U
YARILAN 11.39 10.42 0.857 0.862
BHT (0.02%) 11.38 9.38 0.786 0.792
SL (2.5%) 12.41 1145 0.831 0.843
PE (0.1%) 10.98 10.03 0.841 0.843
PE (0.1%)+SL (2.5%) 11.88 10.89 0.753 0.830
MVE, (0.1%) 10.13 11.39 0.848 0.851
MVE, (0.1%)+SL. (2.5%) 11.73 11.39 0.749 0.803
MVE, (0.1%) 11.89 12.53 0.843 0.841
MVE, (0.1%)+SL (2.5%) 11.09 9.54 0.837 0.813
RM (0.1%) 9.95 10.43 0.859 0.856
RM (0.1%)+ SL (2.5%) ° 11.83 11.44 0.430 0.825

1 4

* Aunasveananinanes 2

P 1A g = 1 =30
4.1.2.4 mafasuulasnies luguiFesssninmanuinm
vinmsivsamalisuulasiifitervesnuidssn@umsduoonFiadusia
v ) { a a @ 1 [y 4 o 8w 3 v A
anq uazguiesii@uasdueendntuswiy InReuuanmnioyinisiiusneiauaiud o

[
@

fefuii 21 figangd 4 esraduanuhmfiervesnuisaudazniaudaosy iy
dndesanenrsrznmmaiuing quiSssenunuiimiiesedlugae 5.50-5.66 iaznuiFesd
{fin BHT fisiiovedlugag 5.56-5.76 ansaszezinatlumsfusnudelinuaimmandiaio
ag1TWudAYNINana (P>0.05) i:ﬂﬁwqu@mﬁq 290 daunuiSsefiiuTudouuanian
(SL) edudelimiesaglugas 5.83 14 5.85 cfiaqujwhﬁmwamuL%mﬁ!ﬁu PE, MVE,,

L] - W o o o é =) L L]
MVE, liae RM 88U AN aaa (P<0.05) mumegiuma 5.25-5.62, 5.45-5.70, 5.48-5.73
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o @ 1 =3 { & T @ 2 o
uag 5.50-5.76 MUMAY daunuFsanen PE SauduTmAsuuanen  nuiFesiiay MVE,
swiulaReuuanen QuFssAY MVE, st lsfoutanmniasniiiosiiay RM $aufiy
Tndeugananlamneseg %9 5.76-5.85, 5.79-5.89, 5.81-5.89 AL 5.84-5.90 AW WY Al
A o ' A I a P oA P 3 g
PYVINUABIAINA 1IN IIA TR FUBIUTHAY TrRouannnifissedufs uisuantios

o o o

ua luwuanuuananiuedsihiodiAgneada (P>0.05)

M3 4.5 pavesasMueandmTuriiamee uaslmfouuanmnaonisnlasuulasm

=1 =y v S o ~ = @
‘wmﬂuqummsw’mmimmﬂqumﬂgu 4 mmwm%mﬂunm 213U

nIamua fflley * +SD

03u 39U 7 ;4'3'u 213
YARILAY 5.5040.038" 554:012DE  561£0.02B  5.614001C  5.66+0.04DC
BHT (0.02%) 5.56+0.04B 5.62£0.07BDC  5.6740.07B  5.72+0.05B  5.76:0.04ABCD
SL (2.5%) 5.83+0.06A 5.8440.04A 5.83+0.04A 5.84+0.08A 5.85+0.06ABCD
PE (0.%) 5.25+0.11C 5.37+0.01E 5.50+0.01C 5.53+0,01D 5.62+0.03D
PE (0.1%)+SL (2.5%) 5.76£0.04A 5.832001A 5814005  5.85:000A  5.85:0.03ABC
MVE, (0.1%) 5.45+0.11B 5.53+0.12DE 5.58+0.06BC 5.60+0.01C 5.70+0.08BCD
MVE, (0.1%)+SL (2.5%)  5.79+0.06A 5.79:0.08ABC  5.824004A  5.84:0.02A  5.890.10BA
MVE, (0.1%) 5.48+0.11B 5.53+0.07DE 5.60£0.05BC 5.66+0.06BC  5.73+0.09ABCD
MVE, (0.1%)+SL (2.5%) ~ 5.81:0.03A 5.81+0.06BA  5.8240.04A  5.8420.02A  5.89:0.13BA
RM (0.1%) 5.50+0.03B 5.60:004AC  5.6120.06B 5.714006B  5.76:0.02ABCD
RM (0.1%)+ SL (2.5%)  5.84+0.05A 5.84£0.05A  5.85:¢0.07A  585:0.07A  5.90+0.12A

] 7
 ANRAURANINABBA 2

* anndofifidisnus huandnsumeluasiiniiforfunaastinuuandaiustihisdiamuada (p<0.05)

= ey = = ' -y
4.1.25 manfasulasFnam@lunuiFseseneamsnuing
= P L= = [ v d o

nmsinsanadasuudasmfvenudosninnisialuseninmanuiny,

i [ ] 1 o ] a o A
(@137 4.6) WUDAANVATNVDINUFTINANT ANUA IUF DA UTUAUIUDITUR 3 YOS
S o ] 3 [} A @ o w aan ' @ @ o 3
wusny luliaruuandnesdidodvymeada (9>0.05) uaziisszezaimsidusneuiuiiy

1 A v =Y t A o 9 Y = A a
wunmsalasunlasa  Lr vesquiBsedaulugliuus TduasaswwnlunuiBesiidy  MVE,

u o £ 3 a 4 [ S o @ J PN
aufiy SL Feldan L* ivdiumin 37.44 dhu 3833 vdananuiawasy 21 Su diunudsaiiian
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BHT uasnuidesinanImasuuanan (SL)  Imsuldeumlasmanuainieofigale
o a ~t o v [~ <]
nfFsuisuiunuissaniamuadug laelar L* aanein 41.81 110U 40.31 uag 40.54 iy 39.57
o o @ Y S W § a 4 1 ' S o
iy vasnndugenmsfuinuazidlofasanmslasuntlase L sgnihemanuinm
Tugedudi 7 - 21 wuhguidssaauguuoznuFediay BHT sldmnnuadieganiinuies
Yadue eg19lsd R yNINana (P<0.05)
A a 1 & oA A 9 g o =
Wensanaauluduas @) wuhinsseznausuduvesmsnusny uidesya
g a A & v ) A A ~ ¢
Al a* ninigane 8.83 FaliAIWINNIIAT a* YBINUTegAdUY HauyANTAWUABE1S
M v 4 ]
fidedhdgnieada onduquiSesiiiy BHT uaz quiosiiay SL uennnilfawuhnuiFesiidy
neryafaniniia i ax dnhinudssgeniugu puiSesiiAy BHT uay nuilssiay SL uay
4 v A 4 L a a J 4 X
dieszeznIMsnUTHYURVIUNY I a* veanuiFsaaniamua Jaaaausess 910 4.48-
q ny S ~ s a s =
8.83 3UMAD 3.73-6.55 Wedugamanusnnuiesyaniugy nuiFosfidiu BHT uay quiesd
a v [y 4 ’ 1 g o {
i#13 MVE, 330110 SL imanlasuutlasar a* lusgnnamafusnyunniigaen 8.83, 8.16 uaz
o4 o & 3K P o - 2 o
5141104 6.55, 6.42 uAZ 3.73 MUMIAU UAA a* VBINUITBINAVIARUATIAUT PEIIUDIIUR 21

o a

luginnuuandisiuegdidvdiiameana (P>0.05)
&4 a 1 [ - A =Y a8 g = ot
ensanmanuilufimass (b*) wudhiiszezaveImsn Uiy IS uAY nuFed
< \d é 1 r ] Y oy ¥ ar
@ MVE, 1981 b* gegade 4.79 Feliannnndm b* upsnuiBosfiiu MVE, 12ufu SL uay
4 ) I QU l& ) o . 1 o @ o 4
AMFeIAN PE saufiu SL &l b* fesgade 2.65 oy 2.69 amddu atheliiaddams
as g o 1 a .
adf (P<0.05) UALAABAIZHLMMIAVINET A1 b* YesnuFsuiounnns amudtuul Iy
P 4gl O | [~ Y J ~ A A ~ A
NAUIUNTZNIDITUN 21 YDINHNUTAY 8nIuA b* gan U NFBIN@EY BHT nuidoei
= { o 13 a .é’ o A g w t 3 Y os:
(A% MVE, uazquiFesiiay RM 1961 b* tiiudiuaudeiuil 14 sssmsinusnpunninndsnmiu

1 b* 338989



ci g =Y o = 9 =3 i d' (=)
131971 4.6 HAVDIFITATUDDNHIATUBUANTI uazMmammﬂmvxmmnﬂawuﬂmﬂm

' g o 4 = s
vosnuiFessznemaiuinuifigang 4 sseruvadvendiuna 21 fu

viamuf mawanudasidssuiemsiu o
03y 39U 73U 14 9u 21 %
L*-value
YAAIUAY 40.243 447" 39.09+0.62A 41.23:6.42A 39.72:1.73A 37.84+0.69AB
BHT (0.02%) 41.81:4.07A 39.2643.82A 40.76+1.82AB 41.93:1.18A 40.3146.39A
SL (2.5%) 40.54+0.09A 37.70£0.72A 39.1948.06AB 37.16:0.13ABCD  39.57+1.83A
PE (0.1%) 37.17+6.44A 36.1843.92A 36.16+3.08B 34.90+4.64BCD 33.98+5.31AB
PE (0.1%)+SL (2.5%) 38.39+1.63A 35.863.68A 37.86+0.59AB 33.57+1.92D 35.59+6.26AB
MVE, (0.1%) 38.24+5.13A 35.14£0,73A 39.58+4.45AB 35.7240.26BCD 33.40£1.27B
MVE, (0.1%MSL (2.5%)  37.4424.80A 38.6643.60A 37.68£1.54B 36.42£1.99ABCD  38.33i2.26AB
MVE, (0.1%) 40.73+5.35A 40.87+5.02A 39.03+2.54AB 33.80+2.75CD 36.2246.42AB
MVE, (0.1%)SL (2.5%)  39.20£3.61A 34.7244.19A 36.18+3.33B 33.64+4.22D 33.90+3.00AB
RM (0.1%) 41.48+1.87A 35.6742.48A 37.83:0.03AB 38.02+0.86ABC 36.21+3.04AB
RM (0.1%)+ SL (2.5%) 40.66:6.63A 39.98+0.64A 40.55£2.22AB 39.58+2.50AB 37.84£5.71AB
a*-value
FARIURY 8.83+2.06A 8.95:0.93AB 5.59+1.80ABC 6.55+2.38AB 6.5542.06A
BHT (0.02%) 8.16:1.62AB 6.64:0.08AB 5.99£1.20ABC 5.65+2.62AB 6.4243.73A
SL (2.5%) 7.08£0.61ABC 8.30:1.77AB 7.76+0.91A 7.58£0.94A 6.20£0.16A
PE (0.1%) 6.510.24BD 5.5240.60AB 5.76:0.81ABC 4.8140.28AB 5511124
PE (0.1%)+SL (2.5%) 4.4840.89D 5.32+0.37A 3.7941.06C 5.65:1.93AB 4.19£1.76A
MVE, (0.1%) 5.3040.99CD 5.3610.15AB 4.1942.31BC 5.0310.77AB 5.10£0.21A
MVE, (0.1%)+SL (2.5%)  5.1410.28CD 4.26£0 40AB 4.18£025BC 42110.11B 3730524
MVE, (0.1%) 5.4310.14CD 3.31+1.20B 4.71£0.31BC 5.4740.05AB 4.5620.39A
MVE, (0.1%)+SL (2.5%)  4.93:0.29CD 5.5140.24AB 4.70+0.16BC 5.75:0.93AB 4.78£0.64A
RM (0.1%) 6.02+1.22BCD 8.55:0.66AB 6.87+1.68AB 6.1210.42AB 5.76:0.81A
RM (0.1%)+ SL (2.5%) 6.10£1.38BCD 6.20£1.15AB 5.04+0.01ABC 4.83£1.27AB 5.28+0.86A
b*-value
ALY 4.5540.96ABC 5.40£0.33A 5.69+0.88ABCD  5.40+0.86A 4.32+1.63A
BHT (0.02%) 4.47£1.07ABC 3.8840.10A 5.80£0.75ABCD 5.88+1.26A 4.3410.57A
SL (2.5%) 3.43+].22ABC 4.1120.19A 4.47+0.40D 3.3110.71A 4.19+£0.44A
PE (0.1%) 4.65:2.01AB 4.58+0.74A 4.28+0.36BCD 3.2740.01A 4.77£0.76A
PE (0.1%)+SL (2.5%) 2.6942.12BC 3.0240.42A 5.20£1.16BCD 2.99:2.82A 5.0920.38A
MVE, (0.1%) 3.14£0.86ABC 4.46£1.88A 8.00+1.18A 591+£1.75A 3.64:1.36A
MVE, (0.1%)MSL (2.5%)  2.65:0.28ABC 5.8840.88A 5.14£2,52BCD 6.4742.97A 3.55£0.26A
MVE, (0.1%) 4.79+0.28A 6.10:2.91A 7.520.58ABC 4.93:0.86A 3.3042.63A
MVE, (0.I%}SL (2.5%)  3.23:0.81ABC 6.09:0.47A 7.24£0.36AB 3.86:0.71A 4.43+1.06A
RM (0.1%) 4.45:0.06ABC 5.17+1.07A 6.29+132BCD 6.56£0.19A 2.74+1.29A
RM (0.1%)+ SL (2.5%) 3.41£1.18ABC 6.35£1.14A 4.55£1.35CD 4.3120.16A 4.39:0.40A

3 E
* AundoyoIHaNISNAGRY 2 5

" Aundeiiliddnusiuandwuiumelunsdinidonfuaaiinnuuandwiustuiniod Wy wiada (P<0.05)
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4.12.6 msnfasumlasudnyazmealssamduiavonuios
= [ o o IS 3/ a4 VA
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T
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v o 4 @ 3 @
uaRa@e) wnninudsansamuasuniifuasdalndifseiuuazui 21 wvemsipuinm

g a Y A w1 aa ' 9 A dAa A py an Y
wuigmaseusuiazuuunuisssdinaiiduaseousndunusesiiy MVE, fdndifiduag
' a a8 oA Y A qy s A QA
daunussnsaudsuimadou sy iasuunl funsdandunas

v 3
BTSN WIANHUSHBTURT (texture) LATADIWUNY (sweetness) VYBINUITY

o S o v o = 9/ o Ay v o & 9 =)
Tufusnusamsihusoymun dnaaeuduldasunudnvasiiodudadsaglldan  quides

=) A o A’l’ o W =4 g R = ¥ i @ ' 2@ oo o
navsanualanyaziiledudaaziBeatioenaziteathunas luuandeiusarelifoddgma
an o 1 o, ar
aga (P > 0.05) waznuiBsateuynniawualinnurulussaunudmuihunaielae
daulug linuarmuanmsiuesdiieddgmeada @ > 0.05) onduguifissiudy MVE,
1 [y & = 1 4 o o 1
TR SL Fegmadeudulnazuuuarmvnuanannquidesyeoy uazluiui 21 vsamaiy
snnnuiFssdulnglianumnueglussauavenduguidssiiviy - MVE, lasunzuuunny

3 b b

NN MNUBIsudnTuanNuzedudgvesquTsd i Inaidndidnyaiieduda
aziduatiovdenzoatunasendunudosiiiy SL 0619@07 1eg MVE, 328 SL Idnzuuu
Y 4 o o t o A ' @ o @ an
anvaziisduimnanNaudBIIauUAoussNlitod iy INaa (P < 0.05)
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§ o a as @ o (G
WeRasanduAuluiuusnvesmanuinyIgudsnnIamuainduiubnios

o A

o 3 o ] A ' Py A A oA Y =
Lmzﬁl‘u’m‘ﬂ 21 ANNTINUINEI [ﬂﬂﬂﬁau%ﬂwng']f!u!‘nﬂ\r]!ﬂﬂTUﬂuNﬂauﬂulﬂalﬂﬂ\1§$ﬂﬁwu

R

A

A o a & ' - & 8 Aa A oA v oo s
hunaedsinauHINANININTYANe taznFssninauiuunlududy 2 Ae nuiFen
a 1 o ' A Aa A oA 9 oA A S Aa v o
(#i1 MVE, 573111 SL aunuisssnlinauiuiisefigaio nuidesiiidy PE 9w SL

i a g o v o
a3 aAINTe Y Tags WUeIMSNUSNE WL Anadeufuiinureunuife
S o Y o @ 1 kY [~ 8/ = ~ = o A

ynIawud Inaesnueg lussdureudniosdihunatsTaslinnurey lunuues iy MVE,
v [y { v d o o = $
$AD SL wndiga waz luui 21 vesmsiiusne gnageudu ldazunuaiusenlunuod

@iy MVE, inniigauazlinnusoulunuidosfidu PE saufiu SL Yesfiga



M3 4.7 HavesEIsAueendaduriiane uazlnfsuanmnasnisalaouula

@

AuanyuzmMalssamauRavoInuUTYs

RM (0.1%)+ SL (2.5%)

nIauud fuanvasnlssamduia’ £ SD
a fnvuzfodud  aawmam ndufiu ATMYOD
$u 0 vesmsHuFam
FaaIUNY 1.21£0.30E° 2.09+0.28A 2.89+0.21AB 1.99+0.21A 2.79:0.11A
BHT (0.02%) 1.72+0.60DE 3.14+1.61A 2.64+0.51AB 2.00+0.10A 2.86:0.61A
SL (2.5%) 1.86+0.21CDF 3.28+0.11A 2.64+1.92AB 1.8630.21A 2.50+0.10AB
PE (0.1%) 3.50+1.12AB 3.07+1.73A 2.50:0.71AB 1.93+0.10A 2.36+0.50AB
PE (0.1%)+ SL (2.5%) 2.71+0.30BCD 2.571H0.51A 1.26+0.11B 2.07+0.60A 2.00£1.32AB
MVE, (0.1%) 2.93+0.61ABC 2.934+0.60A 2.78+0.51AB 1.72+0.71A 2.50+0.09AB
MVE, (0.1%)+ SL (2.5%) 4.01+0.00A 3.49+1.31A 3.78+0.60A 1.71+1.51A 2.99+0.18A
MVE, (0.1%) 2.70+0.40BCD 2.99::0.40A 2.07+0.11B 2.50£0.51A 1.93£0.41AB
MVE, (0.1%)+SL (2.5%) 3.79+0.18AB 2.22+131A 2.5940.50AB 2.00+0.41A 2.24+]1 21AB
RM (0.1%) 2.00+0.11CDE 3.22+0.50A 1.43+0.42B 2.07+0.81A 2.13+0.21AB
RM (0.1%)+ SL (2.5%) 1.86:0.21CDE 2.274+0.30A 2.39+0.30AB 1.793:0.70A 1.43+0.21B
$ufi 21 veensiiiusnum
FARIUAY 2.29+40.21D 2.1440.20C 1.86+0.01CDE  2.72+0.40A 2.95+0.08B
BHT (0.02%) 1.3610.11EF 236£0.10C 243:020B  1.93:0.11BC  2.22:0.30CD
SL (2.5%) 1.78+0.10E 2.95+0.08A 2.07+0.10BCD  1.71+0.30D 2.73+0.23B
PE (0.1%) 3.72:021B 2.50:0.0BC 1432020  1.65:0.30BCD  2.50:0.10BC
PE (0.1%)+ SL (2.5%) 2.28+0.11B 245:0.17BC  1.73:0.00CD  138:020CD  1.430.12E
MVE, 0.1%) 3.78+0.30B 2.45+0.10BC 3.00+0.20A 1.4330,20CD 3.79+0.21A
MVE, (0.1%)+ SL (2.5%) 4.28+0.07A 2.38+0.21BC 2.00:0.11BCD  2.254+40.30B 2.11+0.30CD
MVE, 0.1%) 4.36+0.01A 2.50+0.17BC 2.14£0.18BCD  1.71+0.07BCD  2.88+0.20B
MVE, (0.1%)+SL (2.5%) 2.92+0.40C 3.22+0.07A 2.43+0.41CD 1.78£0.30BCD  2.50+0.23B
RM (0.1%) 1.3820.11EF 27150.10BC  22120.10BC  1.64:0.11BCD  2.80+0.10B
1.31+0.02E 2.64+0.30A 1.93+0.11CD 1.79+£0.11BCD  1.43+0.10D

[l 3
* AundeNan1sNaaes 2

]
v a

b1 A da v W ¥ d a =3 t  w v Aa o o aa
mmamwmanus‘mmnﬂNnumuiuﬂaauummﬂulmmmmwunnﬂNnuﬂmwunmﬂq;mmnﬂ (P<0.05)
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