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Abstract 

Pumpkin is an agricultural plant that 1s bemg promoted as an identical plant for Phatthana 

Nikhom 01stnct of Lopburi Province. As the production was expected to exceed the demand in the 

future which lead to the lower of 1t market pncc, the development of food products from the pumpkin 

could increase the utilization and value of the pumpkin. Nowadays, the trend of health concern is 

widespread and consumers preferably to select healthy foods. Pumpkin is a rich source of dietary fiber 

and beta-carotene which benefit human health. This research aimed to develop ready-to-eat grilled 

pumpkin from Kang-Kok and Sri-Muang cultivars, which are the most grown pumpkin in the area. The 

effects of grilled and blanching levels on the physical, texture, and sensory properties were studied. 

The preliminary study showed that consumer the pumpkin piece with 1.5 cm. of thickness was the most 

liked (7.5) one, which 1s used as a standard lh1ckncss for the later experiments. The grilled levels at a 

constant temperature was studied by grilling the pumpkin piece for 3, 4, and 5 min. for each side of the 

pumpkin piece. Both pumpkin cultivars showed mostly the same physical and textural properties, m 

which the hardness decreased as the gnll time increase. However, the Sri-Muang pumpkin that was 

grilled for 4 min. tend to receive the highest liking score (7.3-7.5) and was selected as the most 

preferable sample for the next experiments. The blanching of the pumpkin piece in boiling water for 

15 sec. and 5 min. showed lhat lhe 15 sec. blanclung was more suitable that 5 min as the it delivers the 

highest textural and sensory (7.5-8.0) properties. Storage of this grilled pumpkin at 4 °C revealed that 

the non-blanched pumpkin had a shelf life of only I day due the rrucrobiological spoilage while lhe 15 

sec. blanched pumpkin could be stored for 2 days. The total microbial and yeast and mold count, 3.1 x 

10
4 

and 470 CFU/mL, of the later were witlun the standard of the ready-to-cat food product and received 

the liking sensory score in the range of like to like very much. 

Keyword : Pumpkin, grill, ready-to-eat, physical properties, textural properties, sensory properties 
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rtB~UltUU 11,!tnLtU.~L.ll..L!!.:::un rt@u.n~U(!t-Lrt-@IA.U~ Ull\UU@~1:::l\l\L@~t-~ t-@m11>.tLu:,n.n.n.n 

ij~.L! n.Lp@/\tnmntaGf11l, m.t.~11.rttn(Jtnrt-@IA.u lt"'~ 19u 1 ~n~All u@~tt~n(,\tt-Lpt-@tA.u lt::un 

ftllit-@IA.U u. rt::l\ U ltlA.UH ij\!,L! :::L M. ti Ill ~l M.LU l\.lW !.H t-@I\. t- tl.U. nrtttl.ntt-@IA.U u.u t LIA. ijt-ll) Q n.n.1~1 
"' ..... p ,. ~ ,. ,.. ,,...g "' I,; .-" b • ~ • '~ " L. 

U ,t\"-Lrrt~lltl$::Ulltl.t ~rtLtl$~ U .tLU t'@1~~n._v::urn.tr;-~ Q@,tm,rtn. b ::u ll f_@U ~ tt~ UL rtt-~~fl\, UL U 

.. . 
~t-@IA.U lt::L!. M.t u ,!t"-L r-~U!. Lu t-Q 1~ M~/\t M.L u l\..L!@~t !. LU.L@tl.ij1t'@IA.U ~,..~ H~!.LU.L Q tl.(J1t-,!l::un 

tl.LtU.t-Bl\.tllUULLBt-IA.~t LIA..ll.t,t-@IA.U~ n~n.m .u::ut-.L!~L.!l::U11 Ul.!U.1~L.!l QnLUt-rtlt~L.!l ftflijfjbl 
',;t'\•t5 'fl"JPp,.. p p P 

~Lll rt11~m1A.nt.t1 ~u1 rtll~ml!!n~Lll .u~GtA.U@tA~Lll ~n!:L~~ ~tl.(!L11>~ 9 ~n!:Ll6~ ~ ~nnu~~ 

£ (!n!!Ll1>~ z (!n!!Lij~ l {!n~L\1>~ @tn!!L~~ n~1 0LUHfB~_tl.ll.fll :::!.r1~~1llftulrt~Ulf11::un 

nrtLl:6tllt~nt ftijGlA.t-nu.~nAt.ll.M.tl.11.l (1::lJ"!Od ·x::l ~us::ltpna v1v1psow vnq.m::m:y) t-@lA.UU. 
v 9 " I '"' '1\ !" f' t7 ,.,, t,; J; ... 

c: 
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1.3.3 tl~t1n ~ nru C¥i'~ mm:: m.nf 1l1i't1~~91 nru cti'frn'Vlei.:i£i1.rw!'ellJt111 mi 

1.3.4 'Yl'i Tuei.:itf 1.h::fltltl'Vl l.:J I fl ii 1 ~ ath::mru '\Jtl.:J ~ft91 nru cti'fr fl'Vl~NVln~1ei1JtJ 11 Ofl 

... .., 
1.4 'IJf}'Ul'\J~-31'\.fl~fJ 

1.4. l i16ti1.:ifrn'Vla.:i~1'1ftu fll'i~tn:n ~ei frn'Vl tM~m1::1l~n i~mflll91'i 1mi1inei~®u1iifll.l 
.., .., "" 
\l.:Jl11~avn.p 

1.4.2 n11ffn'l:l u::i11T1111J 'lftltl '\Jfl.:J ~tJ 11 nfl ~lli~ u nn 1 ~ aii ntj1Ji 'lfl tii.:i ~tJ11 mi ;Ja 

tl' nffn111 1J~rn im ua::tl'i::'lfui1 th.J~ei ~ mv 1 u111 n ru '\Jtl.:Jlll111'Vl a11' V'il'lfn ~l'Vl 'ViMi~ 
. " 

1.4.3 '\J'Ul~~mm::fflJ'\lei.:i;'U,:r niirn.:i 1~ tJfffllllfl'lllJlf'U 1 1-2 1Cb''U~lll91'i t11111 n1'i.:i 2-4 

"" ... .., .1 -~ 1 ...... lCJ$'U9111J911 fl111rn11 s-7 lcit'U 91111911 1m:: 1 ::~ tJ fll'i'lfl'\ltl.:J'lf'\.t-n fl'Vl eN ~1t1tiru lf f.11J'Yl1J'U m ::'Vl:: 

1alf::1T1neitJm'l nu~~ 1~amrn1tJf1lJ1::v::rrn1 iii m'l 01.:i i'Uu~a::~1'U'\Ja.:ifr n'Ylei.:i1rlu 3 'l::itJ 

' "" . .... 
l.5 t'T\11\A'Yl~ l1Vl '\.Afll 'j 

.c.1 ., Q.I .ct 

l't1'Vffl'91'i \l.:Jlf1~mnp 

i.s.2 i1ei.:iilfiu~nu11f1'l1::lf n1'U1i'Vlv1A'11rnf un::l'vm iu lavnna1lf111Jlf1i'Ylt11tfo 

.... .., 4 

1.6 \AU U J fll'iYI 

1.6.1 rln'Vl~Htii.:i (grilled pumpkin) ~a ~n91nructi'\l1nfrmrn.:i~th1J1tii.:i111''!mrnm::'Yl:: 

ii 1' fllJ ru:; u 91n9i1.:i \l 1 ml m1ei .:i ~ .:i u ci:: rl mi ei.:i~ lJ fl tJ ih ei v 1fl1 v11 \l i fl fll'i ttlJ ~ n ntJ 1 a l1 ::1 eiu 

i ~tJ91H iin~ 'U lftl1Jl u vn::~,f)~~'U \llfl m1ti1.:i1'Yi1tl'U 
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1.6.2 ~l ~ ~ n W cyf 81 i1 U 'W r e:llJll ~ t fl~ (Ready-to eat (RTE) foods) '11lJ1ti0 'l 8111 U l ~ 'l 

~ rr1mH1i'uiJ1t'Vl1,/M·ti\rYi 1~u lh.J ~1'Um :a.11'U fll'j 1~ 'l 11~ ern11111 i~n~1lJ ~-:i11lJ~-:ivrn11 

r-iTu mtu1t.1011~'\'l'j 1u 1~11nunl \ll'u1ht'Vl1u 1~l'iu~ 1 ~w lhj~a.:i r-i1t.1 mtu1t.1 mnrh.11~" 
~ QI .Q d.' 

mVft~~9111U~ln~ftt.t'Vl'itl (U.S. Food and Drug Administration§ 117.3, 2016) 
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' <=t 
'U'Yl'YI 2 

2.1 YfnYltN 

Yr O'YI 8-:J~tl~ fl 1 utl 'i::l'Vlff 11'VlfJ ff1'U 1 l1aj fl8 C11c11rbila mosclrata Duchesne ex. Poirettrn:: 

C11c urbita. pepo L ih:i ~tl'uii ~U fJlJti'~ 1 nfl'\ln'Vl8.:ilJ1 fl~'U 1~ tH ~it11rl'U if fl'VlfH~ u ~fl ff1l1 l1J 

111lnfl ifnl18.:Jl~'U~fl ~ljtJrufini1.:im'l11'jtJ.:J 1~un 1i.Jl1uri hfi'U (~-carotene) 8~1'Ufl~lJUfl h·fi 

'U 60~ (carotenoid) 1i'.Ji.rn1Hf .:i$u1umnY'.:i1fl'j1::,.fifl1ih.Jrn~ \l11i'.J'U~6 fl1HllH;1fl 'ri11iffl1 

1JtHl~'U1'U~"~"Hl1 lAA trlu 'c'l'1'jl1'U8\!1JClOffl:: (free radical) n~tl9lllt~u.:im·nn~ htllJ::t1.:i 

lY11J 11ofl1::~u m1l1rl'.:i8u1a u ~.:i 'lf1otl111tJ1ll::i11Junn1uufu1n a~ rlf:i.:i nun 1110~ 

l .,. l ... ,J .,.1 " 1 ' 1 " ' a.I ... 1! lf\lt11tn1u fl111J~'U Cll1fl 'Uflfl~lfl'Uo.:i l1fl1fl D~.:i 'lf1D lf1::1111t.18t.1t'll1111~'\J'U 1nn1n11.:if\8 

n 1rnu 1lN1t1l!.:i'ri11 ifN1'W n run~ 1n fiu n11~fl'\J8.:iif flY18.:i8 Q1'Ut'\Jflu if .:iuft'.:iu tl1J8l1Jl mnn1.:i 

n itul1ii e'\Je.:i1if n~l fl un:: mti fl::i''Ufl fl'\18.:i e111'1 m1t1iie if~ ~uutlti flnuu -wi11n1D1 ul'\Jflf eu 
t>,11.lta ..,.,...,;.,.I 1 'tJ .,.,...,;~ ,11..ii ... 

un::l'\JfllllNUtH 'lf .:JlH'l'lfJ~'Ul'VI Vf9ll'U1'\J'U18.:J 'UUl1tl.:J tl flllfl::CYltJ'W'U ~'VlllJ'U fl1lt11 l'U8.:i~1fl'W'lf 

" . 
nrjlJun'cY1vi'l.l i fi8u .u'1.anfl'ri11if1n~tl11lJ~.:i tnfl 1u ml\l1uu nmviu i 1rlur-m 1ifli~ti~ un 

. ., . J t 61 .,, 

llfl flfl1.:J fl'UlJl nmv 1•1ru squash, pumpkin, marrow un:: cushaw '\J'Utl Q fl1J n flll ru:: Nflll n:: fl n 

• ,,.. l ... .J..,. 0 "'1 . ~ ..... d'~,JI • 
'U1lJl 'lfth:: t.l'lf'U llfl·vrn.:i'YllWlJ'UllJl'll'i flfllnNtH.lflllJ'U 4 n-i'.l'lm l~Ufl I) Cuc urbitapepo L. 

2) Cucurb1ta mosclwta Duchesne ex. Poiret 3) Cucurbita maxima Duchesne ex. Poirct U fl:: 4) 

Cl Q,I ... 4 " • ., ..1'. 
Cuc urb11a mixta Pang (l~~lJ1 fflJ'U9l1 , tltylJ\U tl11'tS1'UlJYI, 1iHi 61l'Hl ua:: (111..Jtn fln8flff11YI, 

2557) 

2. 1.l rr10~i.Jfifn'Vl8.:i 

if~~ u lJ Yr fll'l tl .:i ~ti tJ fl 1 'U th ::tl'l ff lww I ii 'U if fll'I tl.:i ~ 1J 11 fH'll ~ tl 1Ytl lU 'U 1 i fl 

l'Vlfl l i.J lnti nn1011911 tJ111i'YI 01601Ytfl1 u '" ol1'lflJ.:iflnn1u 'l.l l tJi'11u1 .:i,;'u f llfl'Ylt1'31~t1NnNn9l 

un::'1jtun1'Wn111J'linfl1~ti~.:i mi.:iu~ l'UL 2534 l~v~ n'Vll1n1ru ~';mJ1rnfln, til1-cH1 
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,, 
uC\::~n111cnovi'U{Vln'Ytei.:ihnh::l'V1jllil'ltJi.:ill hwvm11ihfo'Ytt1.:i 20 ffltJ'i'U'{ uu.:it:1eimll'U 3 

,, 
ntj1J 1~uri 'Yfu{~mi1ij.:i 5 'iit{ ii.r{1ij 1~:: 12 iiti' uil::Yiui'1t:1 l~::'Vl1.:im1t11 3 TI'u{ 

(fl) ('U) (fl) 

('I) ('1) 

_, ~Q ~ ' l'f'U1lfl'lflt:1.:i ( .:i), 'Vi'U 1lm.:ifl n ({)) 

~m : th::ih.l Uff'Uuo1 (2558), L'Ytfl 1u 1nv'lf11u1u (2560) 

2.1.2 t)Wf'i l'Yll'I lfl'lf'Ulflll'Ut:J'loWfl'Vlij'I 

Gajewski, Radzanowska, Danilcenko, Jaricne, and Cerniauskiene (2008) ff fl lJ 1 U 'I 

fJWm"WVln'Ytei.:imti'W'u{~i.:i "] nu11fJtutntt'\Jt:1.:iVTn'VltN~1.:i mt1TI''U{11~n~1.:inuari1.:iih!vrl1fiqi 

'Yll'lffil~1~ovm11ff10-W'u{ 'Kroshka' ihJhnwufl hih.rno~ 1m::q'YtfmH1'1'Uei~~C\8n-1::~.:iq-~ 
_,J dC\ d.c:i "1,,r, .ci ... t4 

ffltll'i'Ul 'Kroshka' UC\:: 'Bambino' 1JU'I1Jltu'U8'1W\J'l'VIC\::C\10 l~ 'Yt'll11Jfl~'l'Ylq'fl cll"l'W1.J111J 

fl111Jd'11iu i'tnh.:iih!v rl1fiqi nlJ~ilimru Ufl 11-¥i'Ut:1 a~ utl::l)'Yt f m1~1uv ~1.Jci ~n-1:: i uVT fl'Ytij'I 
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~ ·Hl cf HJ fl ft~ fl 1J ~ Kim, Kim, Kim, Choi, and Lee (2012) n fJ ~ Hd 1 Yf fl 'YI fl~ C. maxima ii 

fl1f11J 1~n~H\ hh~'U 1'1.ltl''U un::1af.l 1umnn11 c. pepo un:: c. moschata u~Yf n'Yl~N c. pepo ii 

flHrn::iJ1u (amino acid) mnn11~'Uif&'U ") illmtu y-tocopherol lnJlJlfl~q''P'll'l..llll~'P'IYfflYltl~ 
Q.I o' I d 1 6' " irn'li C pepo lift:: C. moschata CY1'U ~-sitostcrol 1l'J~q'~ 'l..l'c'l'ltJ'V'l'U'!i C. pepo 

2. 1.3 1h:: lt.1'l1U~f.lq''IJtnl'l'IJtl~YfnYltN 

m'iffflll 1Yf nY1tl~ 1 u ri1u~1~u1 n1.1q'YIf~1u11.11l111u i ~ r.J'<Y11~'¥i11iftl1911n 1 u1nf.l'P'I 

~ "" i "" ~1 " i !'!' ~ "' d i.I "" "' .0 ~1 flf.) LYfftllC)$flfl1 rn (polysaccharide) '11fll'Uf.ll"tfl'Yltl~ 'U1lJ'U'11flllH'l'P'I llft:: llJ'i~'U '11fll1JCl~'YI 

i~lNf.lfl Jin et al. (2013) i ~f.l i Y1ftUcifflfl1 i 'i~1uYT fl'Ylf.)~mmn11~1l'l16mt11'1Jf.l~ffn~1'Uf.l'4~tl 
4 Cl j) CV t ~ , \1:J' 
f.l'<Y'i:: 11ci:::11uu1 i'U1lf.l1Jf.l~l'Utl~f.ln 'Ul1\f ~ 

Quanhong, Caili, Yukui, Guanghui, and Tongyi (2005) YIU11m11lf'l1\f'Yl'P'lfttN~ltl'U 
.. i "' "1 " '"' .0., "' 'i.I "' l ,l '.'!' l1J1l111'UflU 1'\'HUlcifflf'll 11'P'l'l1U'P'l'\'Hl1Jfl1J 11JHlU 'Ul'Uf.l'hfl'YlfN (protein-bound polysaccharide) 

~ ~ 

1 ummw 1,000 Dnnnfll~6 nl'clnf1l 'lf1on'P'l1::irnl1~1n 1u1ile'P'l'IJ6~l1\f'Yl~nf.l~ i~ utJ n '11ni1 

nn nu i-wiluciffltn h~'\JtHl1\fYl~ftf.l~ii~ri lu m·rnvitl1~nn 1rn::1~lJ'i:::iuvucunu 1u1~tl~ i~ 

~n11nniif t11f mn hfl!1Jll111'U'l1~Vl foci11J'Uf1Cll \111~ (glibenclamidc) l'lf'Ul~tl1 OlJ Chen et aL 

c2oos) ~l'l1.1111uHiJ~vr nl'ltJ~'Vf 1 hi 1rn:::uil~~""nviil1911n f.ltJ011n1mmrnn'P'lmmw '11~ 1C1 

ntJ ltHriu1~f.l'P'ln~ un:::1~11iju't!ih~ l'U'Vfcntrm un:iJtJ~ntrn11m'irunti1911n 1u i~\1~~-w 

Zhang et al. (2013) 'i1t1~1u11mf11.1 \lmvi1~ iuYf fl'Ylf.l~i1q'YlfM1flf.llftffl~t1nrn fl111J 

~ "'2 ~ -~ "' Q.I ... 'P'l 'U ll ft::: q'YI Ti~l l'U tl '\!~Cl fl CY'i::: TI fl 'VI fl rn ~ ll ff'P'I ~ q'YI Ti Ml 'i::: 'P'l 'IJ f'"l fl ltl CY1916Hltl11ft:::1:::"' 1J 

tl91'iflftlciftl i~~iu m:::~ ltl~\1nmtlrnti11i1'1~'U hrn1.11'1111u mjmY'~i''Yl~tlf.l~~ i~frnn1trn'P'I 

VT fl'VltH 'ilfM 1u 11 n n hf«~ 1TI'1 'crn~tl n~ u n::: «9l1'Yl'P'lfttl ~~1rlu1t11l111u n 'UYf fl'Vlfl ~ i1q'Ylinvi 

'i:::i1Jfleltlffl916HH\ ,~ 

"' ,, .. c .'.'!' ... ., ~1 :JI q'Vl Ti 911~ flu 1fl ~ 11::: 1 H,, e ~TI fl'YI e ~ tJ'U f.l'U 'fl 'il 1fl'i1 tJ~ nnrn ~ Ito, Maeda, and 

'i .. "' "., .:'.'!' d ,t, -1' i "' .... ., Sugiyama (1986) 'i1M1'U11 l'HlUcifTlfll 1HlCYflV1'11fll'U6lifl'Ylf.l~l.lq'Yllifl1rn1'U i'ifllJ:::lH~1l1'U~ 

~ jJ .a " ..: .... 4'c.. \:1 ... d "' 
q'YITi~l'U fl111fl~lC!$tlCl1'U6~fl fl'lf\.l~ltlfl'itl'lHl 6tl 'l191CY (ehrlich ascites turner cell) un:::lJ:::1Hl1JV'I 

.a 4 .QQ 

1Cltl'P'l'IJ11 l1HHJfll1JtJ (leukaemia) 
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2.2 tn"Iut1'lJUVfnYltJ-3 

.:i1u1 \lm~v1n'U nnH 1.hnhl nl'le.:in~eu,j'1-ltl' em~a.:i '1 inif nl'le.:i1~u1'~t'l~1J~l11i~~1o1 u 
~ . 

' ,, . 
lritl fl l'i'YI t:JV'l'U n ~q.:11.Wti ~nn~ ltlli'.Jll '\Jtl1J'\11Jlf.1tJ1 ll~ V.:I lljij.:i lll 1\l t1-Yi1Nt1U 'W-itl U1.:Jli'.J'U'Vl1.:lfl1'i 

t:lU1.:l,'i~~11JV.:!lh1tM1tlfl1'iU1hltJYfm1t1.:i1iluNfi~ntu~t:ll'l1l'rt:lQ~ltlTU'11rt.:i 

'\Ji'l\!'4'tr 'HfflJ111n~n. 1'17v iH1nvy;u11Tu~. t1'4i'~1u~.:i~~.11n::nlln1nru u~.:ii~ (2542) 

utl14tlVf n'Ylt1.:i~ui11i!.:im.:ifilnli~luVT fl'Vlti.:i N.:i un:: 1.ffd~luri1uNUlJ i1lJ01J 1.U"tJ11N.:i n::iiN.:i un:: 

il1~1mn1m,.;t1Nn~1iluNn~nrutJl'iY.:i"tJa1-Wmrn.:i~.:in111'1al .. 
l'Vl'Vt1.h::ff'Vli li1 lfiln\l.:i Lrn::u1oilt1li'Vli' lNt:Jn11u (2560) Nn11llnl'lt1.:i1u1~11J'1u1T~ri1u 

ftrnft:; 10, 20 1rn:; 30 l~Nft~ntu~1~1ijllfl'Vl8.:l~iifil11lJ4'Ul'tilo1J 76.90 lrn::iifi1 a.., l'Yi101J 0.98 

mrn1hatl~iiNft~tl t:J.:it>i'tl1::flt1'U'tJt:l.:!l1'fl'VleHI ~.:i~ Abdul Hamid, Wee, Osman, and Misran 

\ti ~~ d 91 • ~I 4 1 a ., .! (2009) l~'ff fl'l.J l~ .:i ~ft'\Jt:l.:i fll'i~lJll ft:; fll'i'Vl t:l~ ~ t:l ni1tl 'i:; flt:J'U·nu t:lftfil u fil 'i'Vl u t:l tJ~ ua:: fll'l Ti 

m1'Vi1n1vtJulJa6n1::'\Jt1.:iVfnY1tM'Vt'U11 11ii.:im1~11VfnY1tN Lilunn1 2, 4 ua:: 6 u1n J.:i11J~111fil ... 
h-viuun::ila iflYiuihRmru1Yi11n.:i~u \llfl 21ilu 41'Vi1 un:: \llfl l71rlu 401'ti1 ~1llrl'1i1J un:: .. 

2.3 tll'1l'lft~tll.J'l.J11tifl 

2.3. l fil11lJ'l1lJltl'\JtJ.:ltll'\11'iYif t1111J1 l f)fil 

il \l ~uu ti rn11 il'Vl vJ-3tl rn 1H111 tl 1'11 l'i'l111tl un:: t:l 1'111111.:i ri'1tl'.:i ll ~1'Ufl11lJlJ till 

\llfl~1111m•1J.:i1u tl1::1l'lfl11'1::~1.:i1h::1l'lfl'1ilu t:i ui.:i111n l~tN\llfl m11.h:: nmrn1'1111 l'Vltl ii 

~n'l.Jru::1nln::i11~~1~u i.:iu9im1Ti~n1w·11t:1.:itl1.:i m1\l~1~1t1ll ~nt:1~0.:inm1tJ1.:i ~.:i1ilu 

m ::1J1u m1~ 1.ff ..... ~H1unm 11 a::f111mh ::ru ~'Vttl nllfl11 i.:iif u l'l l·Hnt:l trnrt .:i'\J t1.:i ~1J11 nfl~ 

~"eJ.:im1i'1JtJ 1::l'l1tl eJ1m11l'lv i ~ t1 il.i9i't:l.:i L1i'vna i ua::Q·Hnn h1 m1tl1.:imtt11 fifl t11'1111'Wf t>lJ 

1111nfl 1~u.:i ufi~'U1 i mnh itJeu ti'U ~.:i 111t:11.U11~1i1l1 fil1nl4 ~nimrn11J tl1::"11u ll~'Ylu.;; .. . . 
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o' "'~~ o• ~Q.lo' 

'eMflm1eirn11 u ft::: t11'\J ei.:i ft'lt'I!el 1m fl l'U tillJfl111.lltlJ1tl'\Jel'lfl n 1 "~ft91 mu cviei1tt11 

-v.1'eilJtJ11 flfl (Ready-to eat (RTE) foods)" 6lltl'I 1~ ci ~ ft'llJ 1Hlf t11.h:::'V1l'U i~'YitrVihw i1ii~l'U 
, .... , d .Ji ~ • .cl ll"' m ::: 'IJ1'Ufll'I ~ ci ttrneirn11 ~fl91llJ 'll''l'I11.lt1'16ltt1Hn'Um:::'IJ1'Ufll'I'V1'V1'Il'IJ ~11ft'lmrn 

f mh :::'V11'U ll~'Yi'U~ hw 11.i~ei.:i ~1'U m:::tJ1'U m11~lJ1~lJ1~ei ft~t)'911 lfHllfl~a'U'V1~ tf (U.S. Food 

and Drug Administration§ 117.3, 2016) 

ellltl'I'Vifeillt.l1.:i -'V'lf6ll'IJ'11nfl11'lf1~'U (chilled ready meals) \l~1U'UflqlJ~ft9lntucn~ii 

'cl~ri1'Uuei~'\J1t1"J.:i~.:ifl11 feirrn::: 301'Uil 2001 uft:::i1eHil'Utt~.:i1'U ~a~nwcti'~n1ft'.:imuHuft::: 

ii1 l.:i ~1ttt1 lt19l1lJ~tJ11.hJf mf 1~91 u ft::: f l'U ft':::~ 1 fl~ei..t1 lh.J i ~ ei.:i ~ 1flrj'IJ11 nfllJei.:i11ei1tt11 
,. . 

tJ1:::lfl'v1iHifl111Jft':::~n fl hrn 11'1J'i 1nfl u ft:::ii f11llJ ft'~ 1ttii fl11d1ei1'1v11ft'11iY'U~ lu 'lfu~ .:i (fflJlfllJ 

mtt1rn'lf1rieinu~.:ii'Vlu, 2561) 

6lltl'I'V41'ei11tJ1 'l -'Vi1'eimiH flflu'l5u~.:i (frozen ready meals) 1'U'lf1'1ltftltJiJ~~l'UlJl 

9lftl~t)lltl'l l'f !eilJtJ( 'l'W!6ll'IJ11 fl fl u'lfu~.:i 1~1"11lJ1ii'IJ'V11Jl'VllJ lfl~'U ft'111~V~191'\JeJ'lflU 1u 'l[lJ '!fU 

1iia.:i 1 ~m~a-.1:::ari1.:i~.:irj'IJ1iflflluti111'1mmi'lei11ft:::Q1 'lt191:::1''U9l fl ~i! ~ ~tl'U'1'Ulll'IJ1 i ntuntt11 

l'f f tilJtJ( .:i -l"f mm11 flflu'ifu~'l l'U1:::iu-v.1d'.it11J (premium) lJ lfl~'U l~ti.:i ~ lflffU~l iu nq1JlliJ 
,. 

~tun 1-w u n::: ii T1111J ft' ::: ~n n 1 'U m1tJ'1 i nt1 n 11 lu ~ .:i i:iT111lJ ttft 1 fl tt ft W'\J ei .:itJ 1::: 1n'V1ei ltt n'Yl.:i 

ti 1ttn ~ 1-:i ~u (ethnic food) ei 1tt111~tift''\J m l'f 1rn:::1ll'U ti 1tt n~1tl' i.rn n 1 ')}'-j91 o~ 'IJ~Lll'U ~ u'V11 u . .. . 
(organics) 1ll'U ~'U .J.:itt11 ~I thl~ftlJl~ lflfl1llJft11ltUl'\J6 'I L'V1 fl lu ift v fll'l ~ft9l~'if1vvm:::i'IJ 1 i1 

ei1tt1n"!eilJtJ( 'H" ~till'IJ11nflu'ifu~.:i5.:imm10T1.:if>Jtutl1'V11.:i1 fl'lf'U lflll 1~a v1.:if11'1.Jthu ~.:i11lu 
. . " 

ff 'I~ ti 1ltl'l m:::uti .:itt'1titlllt1rnii .:i 1iift'1lJ110'Vi1ll~ut)fl~1flU ~1flt111lJ fl11ltU TY11'11'V1fl l 'U 1 ft ti 

fl l'I ~~91 O'l'lf1 V l i1 ~ft9l ft tu cntl lltl'I 'Vl f tilltJ ( '1-'W f mm l l f)fll!oMll ~'I ff 11J 1Hl~9ll'U 111n:::n-f 1.:i 

. " " 
t)tu fll'V4li1 na1t1 tJ'I fll.Jt) 1'M l'iU ! 'I '1'~ TI'! i'Uu ~'\Jf)'I Hf'b' l~'\J 6'16 llt11 fl111J~lJ~'U '\J~HVllt l'rnif ~1'U 

fllHl'U ~1n Lll 1 fl'i11-W~91111 1rn:::fl'l1mrn im.i'\Jei.:ivrn1'i ll~iu~n~ (tllJ1fllJVllt1rn'lf1vanu~.:i . . 
1'V1v, 2561) 
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2.3.2 un~ nrutti'rl1'Hf ut:i11111'ViSt:ilJu11 Of! 

rlft91 nw cvi'rlrnf Ut:i l'Hl'i'ViSt:ilJU~ 1Ofl'VlVH111~1~fl1'!iriil~ nw ttf ~1 .f11ft'1vf .;i ih1m 

lhi~ -lll lfl li11 ii'vrn lft'~ fllthl 1rr~~tl1m, ~1ih.rnft9! nwtti''\Jt:i.;jtJl'Hl!'Vi~tllJ1J'11fH'l91.:iiiti Q'Hft lt.l 

'lfil~ 1mdh·m~m:n~m11n'Ufoin'\Jt:i.:itirn111~uih1u.:i1trn11~fl'l:l1i.:i~ 

t'Vl'Vith::il'Vlf tl'11flfl\1'.;i 1m::ilmrvni 1~t!fl~'U (2560) -wu11Ni°i9lnwct119"1ij'Vl'fl'Vlt!.;i~li 
x ,_,, dt IQI d ... , - "' 4 Cil 

fl1llJ'lftll'Vllfl'U 76.90 llft::lJfll aw l'VllflU 0.98 llft::lfltJ'ifllll t!U'n~f1tUCVI 2 'lftlfl flt! Q'1 

~tyty1m~ un::tJfuunu1m~~1uun'1"ilu i9lrnrn v.1J11m11Jn~uuu1.fun'1"ll'U 19l11"1'Uii m1 

1nufo'l:l1thftJl1'Ul'UlJlfl~U~1'\'i1nu l ff'tJ~rnf • 

. 
Q .. t ~ ~ ~ d.cl. .::.. .c::i.d 

Nft9l ~ im-cY~ 1'1$'U m::~1\J m::~lll1flftt:i'U'Viftl'1"~ fl 'Vift l'c1'91 fl "1lfl PE 'VllJ'flfll\1 fl -wt:inrn'Vlft'Ufl11lJ 

m.nuti'W~l ~.:imlJTHt 1~nutirn1rn'tf11~'11m::t:i1'H1rn,f1gu 11~ 'l1~trn1"1"1di m11.fi1lJnrnti 

cfin'U nu, 1U tHl6ft flt:i ~t:ift 1-r1t:i 'lf1 vu~m Qfll11nU'\J6,;i ~ft9l nw cvl ~1tJi')tu mm1itltN fl11 fl1'i91lJ ~l'U 

'Ut:i'111nff6t:ifl;1"1'U 1AA ctr~~111vilJ, 1m1u9ltJ 'lf6UlJt1J, 1m::mt1Jty1 'tirn~u.:i, 2557) 

lHl ftl6il~ 'Ul 'Vl l 'i 'rl'Vl l lMI '11~ t:i l'Vi'Vl (polyethylene terephthalate, PET) ~ tJ 'i:: flt)1J 

i111nu LOPE ~'1 PET/LOPE lV'UWftlJ~lJfl1llJU~~~.;ifluihJl't~1'U1'U4\J6.:J PET "1::'lf1utlti-1n'U 

.., JQI~ .., Q.I., _ 4 
mno911unn1t1fl11'lf'U~'lltM1rr~un~nrucvi (6~~11 iv.ti uft::flru::, 2557) 

U10'11~flt)l~cll'l1f U61'1111'U ~ 1 f)fl'W r t:ilJf ui.h::'Yl l'U~ 1'linu ill 1 fl1 l1-W~Nn9l "11fl 

4 t .cl t <Ot. Clo.cl t ci 
l'H11ff91f)'l$\.ll~HJ11'15'U PE 'VHlftnl'Vlft\.lfl11lJ'l1\.11U'U'U\j.:J (high density polyethylene, HDPE) 'lf~ 

m11nt11~numm1~ii 1'U"wm::J1~u \i .;i mmrniH~'1 t:il'l1n~~'Uuft'11fi~ 1tJih (~\'Ju 111~" 

im::~m::, 2557) 

vrniHw1-Wft'U (polypropylene, PP) i..h:fl'U'i1lJ nuftsffift llntf vrn~rncfift'Ul'Vll1-Wrn 

lMl(crystallized polyethylene terephthalatc, CPET) mmrn l~'Un~!t:i'Uun:i.fntJ i111 fl1lTWi~ 
~ ~ 

Id dQI .ct. Old A QI t 

ll ~ lJ ~ Hl 1 ~ .:J \.I tJ fl~ l f1'\.!U.:i~MllJ1~1flfl1Hl~1 ~ (co-extrusion) l'H'll 'cHlfl '11 ft HJ 'U 'U l 'tft.l 
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PP/EVOH/PP ffl111HI i~n'U lll 1fl~Tlvli~ tltMfl'Ufll1~lJHl'U'\JtMllftfff:lf:lfl~l\l'U ll~ U~lhi 

mm·rni'!f1.1nvf:lrn1-r 1-eJ'U~l~ 1rn::ih1fl1\l.:i (6'1u11 l~lJ uft:;flw:;, 2557) 

2.3 .3 1J11 v nw ct1 ff1'11l1J'ell'l1111Jl i flt1'W!tJ11i'1.1tl1::'Vll'U~i'lf n1.1lllJ1 fl'r n-Wi~ 

1.111'1nwcnrl1111'1.1t)11111u'lf1u-eJ m1 ~ .:i ihn! l~ rl1iw t1tJ ti ntl tJ .:i ~n 91 nw ct1'11nm1 
• u 

tl'ULiStJ'U '\Jf:l.:i ~n 'U'Yll tf 1rnd'.lf:l.:i n'U m-r \1t1l iii' vi.I 1 n~'U 'r ff'lfl~ tltl n '1 ltrn rn1-r u'lf Lutl nu ~.:i 1rn:: 

ti nilfl.:i m-r~~i'U n~'U~ iti.W.:it.h::-cY .:itf ntf rn.U1 il ti mv i'U fl 1'1111 ~_,1fl'Wu1L'l19l'\Jtl-l nn l~tllJ 

fJtU m'\rn1-lmt1ml'l fJW m-w'\n.:itl1::tY1'Vl~lJ~n- mi::fJw ~ l'Vll.:i 1 n'lf'U lfll'r'\Jf:l.:ie11111 u4li1vf:l nu~~ 

'U 11Vntucnt)1'1111 t14!iiOfJ flll ~~iiatlu 'U1J fllHJ 11 ~ll~fl ~N fl'U~'U fltl ft fl'lHU ::'VI 1.:i flltl fll'\-~ U ft:: 

i.h::m'Vl'\Jf:l.:Jf:ll'111'r 91Cltl~\l'U iim-r \f~~ll1UltJ (tf '1u11 1~lJ un::fltU::, 2557) 

f:ll'l1l'r~'W!tl11tl1 .:i (ready-to-cook) ~u'lf1Uf:lflll~.:i1tl'U~'UU'U'U IQF 1'ifu Lvl-r'Ucifvl-rw 

~.:iu'lf1vf:lnu~.:ilT n'Unv irii'Uq.:ivm1n-~ m~-eJn-::~rrn 1 u m-rmtl fl n '11nq.:i 1rlm.i1mil1.:i~u1'U ilm 

' ti "' ,, " JI ' 

'VI :;rn fl w fll'Yi ~ .:i -vi u cllU t)l il 'I.I;,.. fillet '11~ 'el IU t) 11 dhrnl;J t) 1 \) \) ::1.1n v1il 'U ;'U I~ tl1 hi q.:i 

lt i"d , .... .l. 't)'tytylfllff (vacuum packaging) l'VHllHY~.:i '11ll1'Uflt\lnl'VHlltl 'U (tl\lfl 'rl l'YOJ 1rn::t1tU::, 2557) 

m11.1nv111111't)'tyty1mff uci:: mnin vu 'U'Ufl 1-ril i' 1.ln'fll'Yi'l.JlHllfllff (modified 

"" "'.I 'i .- .., ' A!1 d .clt1 .., • ,l "" .-
atmosphearc packaging, MAP) t.1 ·3ll1J'r:; Lt.l'lf'Ufl'UfJ1'11111l'IHtJf:lflll'\J.:J'YI '\JlJ'U\1-3 l'lf'U l'Ufl'<T111 

u 'tiLvf:l nu~.:i t) 1'111-r'Vl::mu 'lf 1ve:i nu~ .:i \l::u ni'.h:i.:i m11 ~f:l111ilm~ fJ.:i \llflt)t> n~1 \l'U ~.:i1ilum11191'\J t) .:i 

m-r1~elJ1ffu'\Ja.:itl1'11uu'ti1vtlflll~-l 1v1uri n1-r1n~n~ui1'U (rancidity) '11nilfimu1 lipid 

oxidation al '11 U 'Yi! fJ lJ l 'l.J ii 1:; 'VI 1 U (ready-to-cat) t) 1 \l 'U 11 ~ i 'U tf 1 t1 i 'U f'l l ~ ~'Yi! tllJ ~ 'U i 'U 

tl 'i .I i "..,. ..... ~ .1'.... ... .... • .... --lJJf)111'h lift:: 'lf!n'rTI l~'Vl'U'Vll1ft.:J~'U (EJ\l~'rl l'YilJ llC't::fltu::, 2557) 
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'U'Yl'YI 3 

3.t 1'viQ~h.1hm1'If111'1tJ 

1~q~1Jl1ft n~iiflu mrnn~ll n'VltMVl-3 ~6 ll n'Vlti-3 2 n-w'W'iri~tltJ n iu1'\J~ 61rnti'W'9ll ll 1 

'1t1lJ '1-3'111~al'f1f~ ilvfuri -Wuffl1'3flf1 un::-W'Uiff11lj6~ hu.1iift'mJtu::'\Jt1'3~n-vfn'Vlt1'3~'3Uff~~iu 

aiJ~ 3.1 (n) um: 3.1 ('\J) ~llJrililJ 
~ t ,, ~ 

lln'Vlti~ri~nti~mt.1-W'u '{~i'lft 'U f1l'j1 i ttil qftJ\11n~~1 i"U~cn~Ml'W'9ll'U lUfllJ iu61mm:r9llu 1 

u fllJ i-3'111~ a v.-41 ;~1i'.l"U-vf n'Vlt1.:J~i.J'J n i w1b~1~ti'U l'lt)ff~ nitt'Uu a:::1nrn~ v1 i 'U'tf1~1~ti'UlJm lfllJ 
I t ,, t • tf 

iJ vu~. 2561 nmqm';i1nrnnv1~ 80-901'U 1~mi1'tin~trvTn'Vlti~'Viii'\J'Ul~ imf1f1t1-3nu 1~riih.h'l1tl'n 

.I ""1 "' "' 'J! ' ~ • I "" "' (Jflft::u'j::lJlru 2.5-3.0 n crnrn 1l'\J'Ul~lff'Um'U~'Ut1nn1~u'j::lJltu 25-30 l'll''U~llJ~'j ua::JJfl'JllJ 

'li'UliJ'j:::lJlru 15-20 l9f'U~llJ~'j 

(n) ('\I) 

JU~ 3. t iiJVT n'Vlti-3-W'u im~f>1n ( n) uo:::ll n'VltH'i'U {ff11iitN ('\I) 

3.2 f1tln-sw'iunru~aYl 

3.2.1 ~iJmw1flitHf'll'1 
~ ' • .I ,,; 'JJ ' .I tl 3.2.2 m:::'Vl:::u~t.JH (m:::'Vl:::l'YITi iHl'U, t.1116 Meyer, 'i'\.l Basic, u';i::l'Vlff 'Viti) 
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3.2.3 !'Yltl1h1iJ1~tJf (6-u -W 111H1 1'YltJfilJfo91tl1uuu~~91tlft, ~iftl Benetech, j'U ITlO 

GM 1350, lh::mff~'U) 

3.2.4 1fli~Mi'~'U'U1~ (rrn11uvmn1tltl{ ~litJ Mitutoyo, j'U M-530-101, tl1::L'Ylff~~'U) 

3.2.5 191ltl'U'1lJ1 m-rnl (1lJ1fl111 lh ::'U 'U zj 'U t) l ii l'j . ~,.rt) Life's Good, i 'U MS2042D, 

tl -r:: l 'YI ff ~hw) 

' ' d Q,.I 4 4 jl I 

3.3.1.1 1flHl'31~HY'l ::'UU CIEL* a* b* (Colorimeter; tliitl Hunter Lab, 1'U FlexZ2, 

tl1::1l1ff~~'U) 

3.3. l.2 1 fl~ tl -11~tl'hnWJ1 ~hn:: (water activity meter; ~ '1 tl Aqualab, j 'U 4TE, 

. .. . 
4 C\ fi'4 "'.., 4jl . ' 

3.3. l.3 l fl 1 vn I fl n:: lf 1'U tl f1'1J IWcY (texture analyzer; f.1'11 tl Stable micro system, pl 

TA-XT plus, i.h::t'Ylfftf-lfH)ll) 

"' " ~1 tl_JJ ' " t Q ..; d 3.3.2. l 'lj~11fl1l::lff1 11 'Yl 'lt'Vlrn 'flllfl ihtl11~ (pipette) 'lll91~mtrn (stand) 'VHJ~ 

iJ11rn91' (burette) '\J1~lU'tflJl~ (Erlenmeyer flask) ~nr.n~~~iJ1tJ91~ (rubber bulb) 

1 ,l .d" ' .I t1 3.3.2.2 U~~fl1llJ'tf'U (desiccator; t.llftl Northman, 1'U SS120, u'l::l'Ylff 'Ylt.1) 

3.3.2.3 lfl~tl~fl'O~ hh~'U (auto digestion unit; ~lftl Buchi, j'U B-324, tl1::mff 

... " " n-1m'lftlrnft'U~) 

3 .3.2.4 lfl~tl-lffOf'l 1'\Jll'U (Soxhlct extraction; ~lltl Buchi, j'U B-811, th:a'Ylff 

3.4.1 ll'U'U'Yl~'cltltJ 

3.4.2 'b'~'Yl~fl'tl'U~lJ . 
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.. .. ... ... .... 
3.5 tn'lmi.urn:::enm'lm!'.l'll'1Hl 

3 .5.1 11111flij~1'lfltt m111fl 11:::iifJ ru fll'Vl'Vl 1-:i1f1iJ 

3.5. l.l m'flinVl1"°ifl (sulfuric acid; H2S04; Univar, 1h:::l'Vlfl'tltJ1"19l1tJ) 

3.5.1.2 l'b'l~tJlll~'fl1tlfl l'b'~ (sodium hydroxide; NaOH; Univar, iJ1:::1'Vlfl'tltJ1"19l1tJ) 

3.5.1.3 fl1'fl'l.Jtl1fl (boric acid; H3B03; Merck, i.h:::l'Vlfl'WtJ1lJU) 

3.5.1.4 fl1'fllhl1'flrnc'ltl"°ifl (hydrocloric acid; HCL; Merck, iJ1:::l'Vlfl'WtJ111U) 

3.5. l .5 iJi9l1l~tJlJ~ITitJS (petroleum ether; C6H12; RD! labscan, i.h::l'Ylfl'lhw) 

3 .5 .2 11111fln~H'1rn::tJ 1l1111i Ml~tJ 'ltt m111fl11:::ii'Vl1-:i~1u ~CJ'b-11·vw1 
' ct" ... I c. d 3.5.2. l Potato Dextrose Agar (PDA; tJlTtJ Himedia, u1:::1'VlfftJtll'flt1) 

3.5.2.2 Plate Count Agar (PCA; ti1tJ Himedia, iJ1::1'Vlffijtll~tJ) 

3.5.2.3 mrn:::Cllt11il'tll9l'U (Pcptone; SRL; 500G, iJ1:::1'Vlfl'iYl1i'!tlllJ'ifl1) 

3.5.2.4 rn'VlltltJCl (ethanol; C2H50H; Merck, iJ1:::1'Vlfl'WtJHlU) 

..;. .... 'l • I ........ 
3.6 lfl'ltJ'l~tHUfll 'hJ'l:::in'1~'1'Yl NtltlVI 

3.6. l hhum11il1:::111n~H'l'V1Hnii~rl11~~rtl SPSS nefiu 20 l'flv11t111:::iit1111milnh1u 

'lltJ'lfi1m~tJ~1tJ hJrnmll ANOV A 1l4tJ'Vl'flU'el'Uff'JllJU~fl~l..'.l'\JtJ..'.lfi1m~tJ 

3.6.2 hh11m11Microsoft Excel r:rnf'li'u 2010 

"' ...... 3.7.l.l fl1119l1tlll19lt"l'fl'U . 

"" ., i ... i " .r 111 "' ..;. 'fl'UtJ'elfl un:::u'lf \.l"CYl'rn:::mv 'lH'fltJlJ 'Uflll\JtJ!'U9l (sodium bicarbonate) 'Vl..'.I ·J 15 \.11'Vll'VUH'l"fl11 

iJiu~tJ'U'\JtJ..'.l~'ll~tJil'U~tJ1~jjtJQ 1'lf'U 01Cil1u11CH un:::~i1u'Vl1 tJritJ hfl 1r1'U~'U 
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fl11lJfJ1Tt.h:::1rnu 9.51'1f'U~llJ'll'i fl111J'l1'Ul't.h:::mru 1, 1.5 Utl::: 21'1f'U~llJ'll'i um: fl11lJfl1H 2-4 

... " 3.7.1.2 nin1m1:::'11~tufll'Vt'Yl1.:Jfl1Ufl1Vt 

fJW fl1Vl'YI 1.:i mv fl1'Vi'UtHi18ti1.:i'W' fl'Yl8.:i.J.:i 2 mv'W''W{ un::iifl11lJ'l1'U 19i1.:in'U 

L'¥i1n11 I, 1.5 llft:: 2 l'1f'U;)lll'll'i '1°1 lf1fJfl111~fi1ii-~1fJ1flifl.:if~ii'1:::1J1J CIEL* a* b* (Colorimeter; 

~,rf.l Hunter Lab, j'U FlexEZ, 1htl'Yl~<Y'l1i'!flllJ~fl1) ~.:Ji16VH'Ylfl'Yl6.:J~iifl11lJ'\1'U19i1-lfi'U U \l:: 

1'lr1'Ufl11fffll:l 11:: v:::11n 1~1'111J 1::ff1J~ 6fl11 ci1.:i 'Yl fl'YI 6-:J 

d ~ d 
3. 7 .1.3 fl1Hrfl'lflfl111J'\1'U 1\16.:J'lf'U'W° fl'Yl6'3'Yll'\11J1::ff1J 

fl 11 fffll:l lfl 1llJ'11'U1\16 -3 ~'U -YT fl 'YI 6 '3~1'\11J1:: fflj ii\) f1 ti 'j:: ff -:i fll li f!i.J 1:: l ii 'U . 
'JI I ~ t 

1 ~ fJfl1'11'U ~ 'U'U 1f1fl1lllfl11-:iu Cl ::11111.J v11'l18-:i~u -YT fl'Yl6.:J1 iifl.:ili i-:iU fl1'11'Uf1fl11lJ fli'1Hht1ii 
. . . 

.Q I Q.f .Q 4J/ I .ct 'J/ d I OI 4 O 

Ufl1J'Yl'!~l'Yl1fl1J 2 l'lf'\.l'llllJ'll'i Uft:::fl111Jfl11.:J'U6.:Jff1'U'Ylfl11.:J'Yl'!~l'Yl1fl1J 4 l'lf'U'llllJ<;l11lft::fl1'11'\.l~ 

v v 

fl11lJ fJ11'1J tM;info'YltMl'Vi 101.J 9.5 l'lf'U~ 11J'Pl 1 \l 1flU'\.ltJH~16 tJNVf fl'Ylfl.:J~1 fJfl11lJ!6'U~1 fJ 
• v 

~W '11 f;)iifl.:i-vitl1::mru 200 8-:J~ll'lHH;fJff 1J'U m:::'Yl::tll.:Jlflil61Jff11 O'U9l~ 1 ~tl'Yl1i'UVJ'fl'Vl8.:J~1tl 

.J1iiui1.U11~~1ufl-f1.:i'Ufl.:i~u'Vlfl'Vl6.:i..f 'I 2 ~l'U m1::'Vi1m1ti1,:i1ih.1nm~1l.rn:: 4 u iii 1..i61i11n~ 
... 

Hl fJl fl1fJ1J 

... ;. .C:. j/ .C.1 I ,,K -~ .d I " 

ll ft:; 2 1'1$'\.l <;I llJ<;l 'j m f.li.J 'i:; llJ l.J fl 1 llJ 'lff.l 1J '\J 8 .:I ~1J 'i fl fl <;l 8fl111J '\1'U1'\J6-!J 'lf'\.l TI fl'YI 6-:J 'lf .:J fl fl 1J ~ 

'Yl~ff6'U'Vi1mnh::1iiu 1~t1m1<Y-:imi;i~1vi;i111Jch 1'1t1lrnm1Y1<;tff6'UU'U'U 9-point hedonic scale 
v • • 

1 ~wih1'U'Utr6'Ufl llJ~-:iu-crn-:i 1 t.1 \llflU'U~~lft6twi'16ti1,:iVT fl'YI 6-:iiiiifl1111'\1u 1iim1J i:: i'11J~1t11u l 

i16uH 1 ~fJfll'l Lilf.ln~u'Vln·trn.:i~ij'U'\.l 1f1fl11lJ'l1'\.l1~ l~i'1Jfl::U'U'Ufl111J'b'61Jll1fl~'lf1 I 'U'U1f1 

l..i6, i'1~'U i-rn tll.:J ffll1r1Jfl11~fl'l:J11:: v::n Cll~ 1'11lJ 1:: fflJ~tl fll'j ti1-:i 'Yl fl'Yl6.:J, l.l ,f '\.l <;16'U9iti lli.J 
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fl 111.1 'c!fl'Utl'I ;inln'Vlt:i 'I 11t'l::1t'l£.llfl1 t11.1~ tfl ~Hn fl f1l 'i ri l'I u t'l:: m1 t fl~ fl~tl lf t'll.I \11flflnri1-3 ~ .:i 

ffn~1 hu.11~11m'lttfl11~1.:i'ltl11~"::~1tt 'IJt:i.:i ~tt'W'fl'Vl t'l'lt'Vi1nu 3, 41rn:: s u1-ii 1~ttiimium-w 
t • ., q "1.d 

UC'1'¥1'1'1Jt19lt:ltlfll'it.Jl.:J~ 'I UC'1'~.:J ltltlJ'Vl 3.2 

q a ~ 
(ll'\J'U l~ fl 111.1lf'U19111.l'Vl ti flmt:i fl 

" 

iifl111.1fl1'1.:i 2-4 C)l'lJ. um:m11w11 9.5 C)l'lJ.) 

,, ,, ,, 
'\'ll;tl'W'fl'Ylt:l'l~1t.Jlllii't1il'\i'11~1'Ut'l:: l fll'I 

" ri1.:iu~"::~1tt'IJt'l'l;ttllfl'Vltl'ltt1'U 3, 4 lm:: s 'UTVi 

1 nu l fl1fl~tl \l fl'\'lt:l-3 01'1 ltl CY fll1:: tlt)Jt)Jlfll~ 
i 'U 11.:i'W" lt'f ~ fltlfl uu'Vl 

. .. 
j'l.Jii 3.2 u~tt fll'WU<Y~.:i<U'tt9lt'lt1 fll'il9l'1t.11lll fl'Ylt:i'IVl'I 
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. . " 
Lt1nt>rnl11nu~~ -\iijfl111J~tJufl~lii.h::mw 200 tJ~ft11'1rnL;o<Y 1~0\hrnm1\101J~ul1n'VltN un:: 

fff1lJ n::o::rrn im101'1~ mm:: <Yll 1" umrn1t1flll 1::0::11n ii u 01101'1 hm9i ci::~1U\ltl '11lniuM . 
Lllu 3 1::iu \l~uri 3, 4 Lrn:: s u1i1 u1nJu11fl11::li'f]wern1JW::'Vl1'1tnOml~\18'1i1t:iti1,rvTnY1t:i~ 

V H~ i~.J''1ltlJ~i'1tl 

I ) 1~~lff~101flitl'11"ii'1::uu CIEL"' a* b* (Colorimeter; ~lf8 Hunter Lab, 

2) i ¥1 mlJlW fll111J ~'U ~1Vn tn'I 11fl1 l ::M fll'I ij'tyl ff t.1thm! f1 \11 f1tn'I6'UUlf ~ 

(loss-on-drying) (AOAC, 2000) 

3) i¥1~1J18u1::~10lfl~8'1i~mlJltutheu1:: (water activity meter; ~,rt) 

analyzer, ~lltl Stable micro system, j 'U T A-XT plus, ih::lYlfftl-1 nqlJ) 911ll1i'1tl'1 Murdia and 

M.'adhwam (2018) hw1,ri11i'~Y1Hm::1Jtlfl\l'U1¥11if'UN1'U'3'UVflfl1'1\l'U1¥1 5 ih1ntlJ9ll fl111Jl~1 

1u011 tfl ~8'U~'\Jtin111~ii~wvhnu i iin fttlJ91'I 9it:i i'U 1-ti 11a::1 i1i11i¥1fi1'U1'\f11i.l1'Ui18 riHfl¥1 

~ ,, "' ' ... .. ... ..~ t ~ 
lll'Ul 8'.lft:: 75 \ltl'1fil11lJ'\1'\.11'\Jtl'19l16tJ1'1Uft::UU¥1'1 ~ C111fl'I1::'\1\l1flfl1'111fl'I1 ::Wln10 tlH llJ'U 

" " fl lfl 1111 ll u 'Ul \l tl (firmness) fl1 ll.I U¥1 '\1 tju (springiness) n 11I~1:.11 hf (chewiness) fl 1'I 101::~¥1 
, GIGI • W t/~~ 

(adhesiveness) UCl:: fl1llfll::'I1lJ911f1'U (cohesiveness) (lit)Jty l mtu ff'I1t'lff, 2549) 

fl l'I 'l.h::tU'Uf] tu er f)'tJ tu ::'YI Hi.11:: fflYI ffl.J N'<Yij ~fl1.h::ff '1tlr~tli.l 'j :anu tl111J 'lft)'lJ \ltl-1 

rj1J~ I flfl 1 fl CJ 't~"l ,i.J9i tl~ft91 ntu cn'\l fl Yl tl'1fhn~! tl 1J1J 11 fltl ~'11 .fji fl l'I'Vl~Hltl1Jll 1J1J 9-point 

hedonic scale l"' tJ'Vl¥1 U81J OU ntjm!'ill 1'U1Jl11tul.l'\111YI CJlfttJ'Il-i1n t)l'Vl t l<Y91l 1~11 ft i! f1fffl1Jl 

l1i!Ml'U uci ::.,j'l'Il'lffll'i ~'11lli.Hr;lJ~,"~l'Uf11lNfl~'U~1'U1'U 30 fl'U rrtt>1iifl::U'U'U'I::iu .. 
I .d d,t 4 4£1 .. d ~ "';" • 

fl111J~6'U t'U'lf1'1fl::U'U'U I CJM'\11JltJtl'1 1J'lf6'UlJlf1'Vl'Cl¥1 0'1 9 cif'1'\11J1tJ0'1'lf61JlJ1flYl'c!¥1 l ~HJYllfll'I 

i.J 'I:: l" wt) tu er flll w ::'\'l H i.J 'I :: ff l'VHYlJ N ff'\) tl Hl 1 t) ti l~ -w f)'VI a '1ti1nf '1 '\11JY'I 7 t) tu tl f)lJ tu :: ll ~II ri 
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