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tl,J ti ~ - tl4 • - , • ~ ' r • - " . ·• • .¥ n1,1 a!l\JLL 11-1.in,.N::n~n,wn\'j LfllJ ua:: 1lJ1(\j~a-un~v tJv-1wa0111C11"H1JlY1in\11<1ilM:v::na1 2 L\Jlil\J wamit1n,., YI\J11 11m1,m1nmtJv 

~auni6iiL'>llJl::lflJ<l1lli'llO~lJLUh.Jl'U RD 01,Ha-1n-ll'UnT'l~-lJ1V1;nlla~01,tJn~iiij(\j'>IIJiiJ11Riltl (98 D~fl1L'IJa1ii!la) 1\'.Juna, 15 u,ii 
~ ' · " • .,.: •" ' 1• r • -'· ~ ' 1• Lvl!JVI\J11 il1lJ1itl<l\Jl'l1'U1\JL'IJil~<lU\1im,lJlil\ON 3 n~lJ <l-l vl 1-2 log cfu/g Llcl::U1Vl innw,un,::\J1\Jn1iv1~na11 \-IWoFl::LLU\J 

\11~ i,utl,::a,nalJ er al U\'lOAClla OtiCll::ii,hni,n~aiJ\J liiuflmh-l ll'U (p>0. 0 5) Lrlm tlivm iiatJn\JJl'W~ nmlillii un-lwniiiu 1ml', 1 \.In,, .. 
,i,a,m~il~aun;6'>1 .trn,,, ua::J,'l'l;n iiliir.i1u n11ri1 a, m~il~ ilu-n ~6 L10::"W\Ji1 i 5n,,i~ n ii11 ,i, l li wa fl n C\1'11 J,"W;ntl ~,ii,~ UlJ~lil1 

f • ti • 1 d ~ 1 •~1 * • ~ .I 6 • Lrn::u1"Win a,,,a'lu Vii a11J1imnmn,., v1Lu'Una1u1u 2 Lliil:: 1 LvlilU m1Ja1v1tJ nqN'>l'Jllllil'3 

Abstract 
The objectives of this research were to improve manufacturing of chili paste with grilled fish and king crab and herbal 

chili paste with preserved fish made by The Wife's Household Association (TWHA) to extend their shelf-life at least 
I month without any preservatives addition. The research comprised the following steps: apply 2 altered heat treatments 
(heating method) after packmg, evaluate physical chemical and microbiological characteristic change of the improved 
chili paste products during room temperature storage for 2 months. The experimental data showed that heating in 
a steaming pot for 15 minutes was the suitable heat treatment after pacl,,.ing for TWHA' s chili paste processing. This method 
could reduce microbial load of the products because the total viable count, yeast and mold, coli forms and E. coli 
of products were reduced 1-2 log cfu/g. and had longer shelf-life to 2 months for chili paste with grilled fish and king 
crab and I month for herbal chili paste with preserved fish. The result of sensory evaluation showed that acceptability 
score for all attributes of chili paste products under heating in a steaming pot. under heating in an autoclave and 
conventional method (non-heat) were not significant difference (p>0.05). 

Keywords: Production improvement; Chili paste; Shelf-life extending 
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\'\jtJ(ll::'ljW'lf'l1 lJO~lJl;!W<IOl'lj1W"lnLOliltJ'lj',l1\0'ljlJ10 '!f'IL01ilq')0 

01,ri'31a'ilJt~au,A'of1111J-i-rnjjil,::V1i1~~\lllm'l"tl'lj a,un,111'\j 

a1tmN~tJ Lrn::iiV11inv1.i'ooh-i 1 rJc.ii\oi,b'\j1Vlqj IJOLU'\jmjlJ 
• .I o ~ .I a !'t ~ • _"1 -'• V 

tf11\J1'1j'\111lJO~lJO'\jL'l'ltlc.1<10lLU'\j"'\jfll OTOP utyVll'\'lcllAtytJtl~ 
f6-,,.) dV f••• v m w,n fill L'\j'11'\jtJt)'3tllqn1,LOU"iO'lfl LvltJMLLlJ ',):;)J"j::Uu;ivim"i 

~1'\jnT'lwi\91~~ (GMP) u.-11XG11,i u.~uti1~hX911,i 01"iU'ljLtiv'\j 

tf'31 '\ji1Rq?iu~u11J11in,::u1'\jn,·rni\oitJ1~tf '\j01 ll'\j 1L<1::u,,,.nN-n 

iJ;iimV1a1i1 a1'\j1L~ff~c-J<l~tllllqfn-t:t1tJll~J1w~ntf'3ii''\j -rt~m'i 

1it1mitom~i1'\jLAii Lfl'\j 01"1L0611llji\~o18tl0:&L91!fo ff~c-JII Ll1L061 

n ~ '\j L Vlil'\j\1'\j 1 '\jJ,-w ;nu1~t1il ... ~iil t,,j''\j~~ 01'H~ll)J 1aun1~ 

oi1'\j~fl'\j\1it11viu L\lW1::8ti1-l~'3 L ti°v'l1 LL<1::1t1't1,i\'lj\1itJ1 un~ lJ 

~a,,i1•rn1;ility 1m1'\j~~iiA11,i1i''\jJ11 (Xerophilic microorgan,~m) 

(5'lW'i, 2546) ri,1in~)Jtf11V1U Vl;ilO~lJIO'l:IGl"IO"irJwi1G1J1wlin 

,;j1V1Ul!JGlll-lU"1::atJnuilty'>l10l'itJlvl~'\j (~i)~',)10 J,w~ni-1n.i11 

L06101'lliluiiLatJDVl~'i161L,1 01'lff'3 li.J,;j1V1Ul[J0'3LLVl<N~l11~ ln.i 
on:,1.l .:;v,J "'.'i V4 

-J10LLVI MW<l(IILum'lll'3tJ1n unn~ u~ ,::aunuuf)J'>l110l(!61\J 
~ .,. ..J' ., :; .. a ., 1• 
fl 1tllJTlfl1~~ tJ'\j 1 iN 1 (11~'\j'\j Vl10cll)Jl'ltltJ11181~01'lLOU"IO'l:fl 111 

'lj1'\j:'\j ii;i::a1lJ1'111Wi\;i l '1j(l~01<1~i01q?iuih1~1~n Mmii1NlJ10 
t • ,J 1 • • d ., v,J .( , l; '\jl'l'l'l0'11'1j Vll\j',l::lJlll~Ol'lLOU"IOl:11 1 - 2 a vl111L\11'\j'\j 
, "l"' • • ~ -. .. er d't U.IRl)1',lLOU 61'\jl\JM 6 L(lll)'\j '\'l~(IIVIIJl.ll!JLV'\jLL<l:anu LUclm1:: 
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~cyqpmA LL~Viu11 nl"!Lnu~a,mtq-cyqpmmfu -itvh11-1Lilvlm1 

LU~tJ'ULLUMl'U;i'Uatlv"Jl'ri',n (,m'i" LLclt~'l')nllif, 2547) 
,ioll -I .. , ., 1"' ... ~ ~~¥ 

Uiltf11'llf1U1f'l'tt1'11~N'11JJi.ivl1 -i~asli.rn 't!Gl'UfJ'Uf11'l~MlLVnJ'IJ'U 
~ t ., ~ . 1 ~ ."1 ., ., t1 
vn'l'l-1 MEn"l-1::G11lslu"1::aunuuty'tllf1'1"1-JU\!11'1J8-il\-ltJvltn L'U/l1tl'U:: 

U'l'l'j LLcltL'1'Ua1L "'\ll 1 l1 J1Viin~ii1v 1l ni.11-1111 arn1::ni-Hnuif1'i;1 

G1"mi11 Ln~m,,L~t1i.1Lau~Li1tu vfo!u ,:nuiivil' %~ili'vl~lh::a~~ 

L via ii ~l cli ~ f'l71 LO uimfl ~ii Gl n N'li'Jrn, n J,Vi1mJa1th-11 LLi.J~ vl7 

m1::ti1Viintlc11f1a~tl 1Yi'l'!liM n~i.i LLi.lul"ULf'l'ttGJ"lf'l"IU71.l'tltl1l-11 

,.,qj,tJ'1'a,i Ol .'!li.J":j a.Lil\J,.i::\J'fl-1 'l .Yl'tlOjlnn Wtl1tln11 1 L~hrn 

,hmwrW1\llQ1'nnLm::U'$"l~nN'l'l'!J1),i~l\OlnM1~~nihil\1L'\1i.J1::ai.i 

Gi"Jclti,~,l'lti't tln'l"lllvln1J,i WLLri J,wim.la1ti1-11 LLi.l>lvl7LLn:: 

ti1Viintlc11f1a~u 1 Yi 'l (-11nnqi.i LL~u1mn1,101-in,u1tl'tl'U !M 

'tlqj1tla1J,i) Bacto peptone, PCA medium, DRBC agar medium 

1m:: VRB agar (Merck, Germany) 

.. .A ., ... , ... ., ., r .... 
fl7'$G1'$1-J a au¥! U!ilO'ttUHa \JcN Gl'U'IJtl>I Gl')t) tJl-11 ~ ilGlll 0!'11'\flVnn 

11-111L~tln7"1'11Glil1l-11LLuu~i.iai.i\J'lN (CRD) 1v1vri1m, 

LOUGl')tlUl-ll~livlnU1'11J1Vi',n 2 ~Uvl 1$LL0 J1Viintl111tl1~Lli.J~Gll 

LLn::J1wintla1f1ai.1\l 1w, -Jif1f1fl)JLLi.lU1'U'\1\Jt>-il'l1qj1tlaa~ Gl.t/)JW . . ~ 

a.LU\JiJ::\J11-11 -i . W'tlOj lan -11mf u ii1.i1vti1-11~Mi.11ri1m-i 

Ol'.i')"la!lu ~Mln't1Ull:'117~vi,tlf171J/liW LAiJ LL!\::~ati11'11tJ1 

tv1tJ'l11f11"1')Glf17a ( l'ii L· Al a· LL!\:: I'll b") i1m~~1J,i lluntcr 

LAB (Colortlex: Hunter Lab Corlorflex 4510, Hunter 

As, ociation Laboratory, Inc. America) fi; t Viu1 iltl n hi 
(Peroxide vallle: P.V.) (AOAC, 2000) Al pll ;1tJ pH meter 

(HACH: EC 30, Scientific promotio,,, Gennany) tlii.11cum1i.i€u 

(% Moist11re con1en1: MC) i1m~~a-i Moisture balance (MA 

40, Sartoriu,. Geminny) tl~i.11U1l'lhgitl (% Protein) 1tilJ\l (% 

Fat) L~v1o (% Fiber) LL!\tLt11 (% Ash) (AOAC, 2000) 
,$ .... ~ .. ~ J.,,. ,I 

Lt11l~iltl'l'l"ltJm'tli.ivt (Total viable count) L'!!vtJa\llUilt"l"l (Yeast 

& Mold) Lmt1tat~iivluf)J1tfn:a.t~fa (Coliform & E.coli) 

(Downe, & Ito, 2001) 

f17"i~n'lfl1nn'"l'l~1L{tl~L'IUJ1t a~1'Un1'iVvl1l7~f11"iL~\Jfn'tli 
~ 11,1 II" t ""' 

rJ il0llll\l'IIU7Ynn 

11.:iLL~tlf11"l'11vlil1J,i11 uuai.iai.iu,ru ( CRD) '111n7'lAf1't1116f11"l 

1unmhL~u~aun;ir 2 ilii1~ntl (~~11.l J,Vi~n\Jmtl1,mi.i-11v11m,t 

'1,Vi~m.l:ni'-ia~tl 1Yi'l) Av m,l'li'm1ii{m,-11m1>Ja~~m1,.i~u 

1 r d ~ ~ u· • 1ltl1 (A\llodave) riqfll\-1,Qi.i 121 !l~A1L'llnL•otJa L 'UL1il1 15 \l7'11 

LLiltn1•ilim1i.ii't1tl~nii'-11!i,i ~~W'I-IIJi'.l 98 v-iA11'1111L:iim11\.ltl11n1 

15 \J1n 1\JivULntJUf1Uilinm1uuvf~L~)J ~nqi.iLLiJUi'U'tl'Utl-il'l-lt'\!1 
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17-11 IL~'Uf17'lfl0l a 1l~ll \JU RCB O ri1ni'.it.l'l~ Liitl~ Ntnl'i 

m-1.1'11.ltl1::a1nai.i~a'!Jo.:iJ1winJ-i 2 t1ilv1 ~ri1nn~ii01 lv1tin11 

ltn6f11"J~l\GlJ~ 31G \'Ua1\l'U'il<lf!Wii°f11'fUlt'l1i~o1i'Ua 11~\l 'latll&i 

Lilml'ii~a Lrn::m1i.i'!!vu·ni.ivi1v'lli 9 Point Iledonic Scale (tl11til, 
,, 'ti • :, ; 

254 7) vl"lfJ':!'l'lvl!'ltlU'l1\l1\l'l1-l11\l 30 ~\l 

lliJlfJL'tloj: 1i~'l'lvla1!U -J1f1f1qiJLLiJU7\l'tl'U1l~'tlqJ'1tJ!lcJ-I 01.tfi.lY,j 

tl .LU\li.Jl:U'il~ -i.vi1'fUILilf1 <i11.l1'U 5 ~l'U \il"l!JO'U ~-iii1l17Ltl'U 

~flOl iicl'U:a,.,~i':S'n LLl\t~\JL~tJ f)\J rJaOlJ)C\l'n)J1f1~aG'I .., " '"! ~ 

.. 
Gliltl0l"il:Otl1il1 2 LGl'il'U 

,hm,1rlui'n1,11i1vri1~J1Vi~nJ-11 2 tiilvl ~~Ul'I-IIJi'hl'M 

Ltl\l"lttJtL1il7 2 L~1l'U 11.l"lt'tli'l.:if'l1'HO\Jtm!l1'111f11'liv1A1a 
' . I ' 1 ' • .I ,l' -. ~,t • .f 

mtu1l'l'il1ln '1101 ~1 pH r111i.it1'U 1t1u~!'ltlt11!JtM'\1iJv1 vamta::,1 

L~vt~livlvfi.iLLiltii.t~ 1a lv1vri1m10li1-iiiau 1ui'u~ 1 7 14 21 

Lla:: 28 tltl-ll~1l\l~'tl~-il ,mt11.li'U~ 10 20 Lmt 30 tltl-lJ-IIL~!lu 
..,j .. ...: 
naa-11 Lrn:1v11Jtl'l'la1i.i 

... ~ --, 
f11'j1 LA11::'tlc.J am~aUGl 

1lA'l1::'Htl!ll;Jnl!'»au~ 1vlmITTL~Tl::'HA17i.JLLU'iU'il\l (Analysis 
.J ., -I " .I f" , -~ • of Variance) tl'JtvltlA1iiJL'lltlU'U 95 Lutl L'1f\lGl Llil::Lu"ltJUL'l'IOU 

l'l')'JUtLOlnG'l1-iltJt1~.i11o~u 1vlu"lli Duncarl's New Multiple Range 

Test (DMRT) (\l11til, 2547) 

Will'l1'lOl 'l')~clcJ\Ji'!N.t f1'tlN::'117~v17\l l'llfllll'Vi LAjj Llat 
• - ~ r - . 1 ' r ~ . 1 ~ 1 'jilt111'11tJ7 I \l'U1Vi'if1uil1fJ1~LLi.J-il\ll7 llil!:'Ull'i'lf1 uil1,iuJ.!U Vi'l 

(.nm~ 1) Vivi, J,Viini-11 2 '!!uv1 iiricu.in'tlU1::'l'li-il\iliumt1111w 

Lliltrnii~<i, LWlt L tia,mn ')\Jl q~umti'Ltltla11.lc.Jai.i 1 'UM!:U1'U 

f11'1rJlilll~iiA11)JLLOll'l~h~n\J LL~rJ!1f11'10l"l1'la1JU'l11-ilvi'11.l~iln-l1tlfJ1 
I r ~ t "'!It, 4'JI • ._f .t't d' • 

Vi\J11\l1Vi,f'l'11~ 2 tftlvl iJ"l1U1\JLti!lfJ!'IOlLLa::'11 LLil::-J7'U1\l 

Liv t~livlaii.11rntii.l~ 1il \j~Liitln11~iJ10l'l;iltlri1'tlu~1H (tl~tl'liA 

n'i::'1111-11a1o11Nqt1, 2543) ~nr.Jam-i01n~avu~mh1 ~~i'.i~11ii 

~1L '11.l1lU1-il~~ t \jf11,ilvl~1\l1ULia~atl'l'l'iif ~jja~ 
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n11flm:ni5 n,,,;, L ia~L ,nn::a" 'l u n1-solil a,~ 011 Lfiufo1:11 
- .. ; r .. 

CJ 11111111\1'11'\JlWW 

-Y 1""" ,r.,J "l1001'l'1~10\ll 'lmHM\ll\i (lil1tJff1!J\ll1) '1'11J11 \i1Yf'm ,n 
' r ·u " , .., " , 

tlrUUNlill ua::u,w,n lll'ilffij\i lW'i 'Y11J'l~lilU011l\i1lil 7 c)c)\j'IJ 
W o .,. &I I t I .f 

(lff\iWltj\il'JO<ll~ 3.5 'lfJJ. ~;i 5.0 'llJJ. ) "11MW1\i'IJ\iliHJ\inl'il\J11'11cl 
- ........ ., ..I ..,, t' ...... ... ::, •• 

<t<IUYl'itllil11J"l1JJcl~fl11JJlilU au,ua::MWI "11.l~Ol'l\J'j'j~\jU JJIOlil 

,J
.., ,J :l .: ,J.., .., • r.: .. " r ~ 

Ol'il IIIJUII a~lltl~'11rn::ml\i (~ YI 1) IJJ<IL\J'ltJ1JLYl[J1JO\J'\J1'1'1'iO 
l: .. -1-t,, ,ti., ... 

(m 2 '!f\ilil) 'YILJJW1'\J01'ifJ1L11tl"l111~01'l1J'i'i~ ua::CJ<IOl'i\ll'i1"lU\J 
, ..r .. ~., , , 1 r • ,J , r • 

"l1'1J1\iL11tl<tllUYl'itlOijl.Jlln-l 1 UU1W'i0 llltl1~1LJJ;Jlil7 Llll::U7'1'1'10 

tJa1T1SijU lw, i.:iua111~1'1Jvt1'i1-l~ 2 LLII:: 3 11111.Ja1iu t111vw ui1 

Naresuan University Journal 2009; 17(2) 

1 ' r • ., ' :: 1" " .i " 1 r '\JOijl.J1Jil;JU1W'iO\Jllltl7;JLLlNlill '\J\i Ol'i '!f"l1JJilU;Jfl11JJlilU t)Ul 

1....... • .r ... .... :: 1""' 
11a::m, '11M1N a 11-11wav1<i1u1u1t1t1~aum11n.:i"111.Jlila~ liltN 2 

11a:: 1 log cfutg 1111JJ.i1iu ( "11;ait111a:: 99 ua:: 90 1111JJ.i1iu) 

1naL~tJ-ll1'\Jl11J1un~IJ'IJtl;JJ1w~n,Ja1i1a~ulw, 11a::vmi1 m,1-ti' 

"11l!t1~-lA11JJiu laJ111a::m,1-ii'~.:ici.:i a11-11,ua111i1u1m:t1vav1 

ua::·na.:i lici.:i 3 Lia:: 2 log cfutg Lia:: 2 1111:: l log cfutg 

1 , r • ,J , r •. , ., l 
'\J0'll.J'1Jtl;J'\J1W'l0 11181~UlMlil1 Lll\::'\J1W'i0\Jll1'11ff~'\J W'i 

11111.J.i1iu 1rn::u~vrni1 n,::mum,J.:i 2 i5i-ma11~'111.J11-ii' 

u.:ia11-11,ua111i1u1u1tt11Ailvlt1fo 1rndi.1fl la tuJ,w,nJ~ 2 11il111 

1 !'I " ,J1 " .. ' ~ " . ,I - .. , l', 
vi L '\J 'l::v1 \J'YI O a lfl IJ~ L 11'\J I vi IJ1 n 1J "l1'\J1'\J I tf tlill U'YI 'i [JYl;J "11 JJ vi 

. .r - .. 
ua::-i1 u1u 1111J vaviua ::'il 

Chili paste types 

Parameters chili paste ,.;,h grilled fish herbal chili pa,te 

L' Value 

a• Value 

b" Value 

Peroxide value (ml. equilibrium) 

pH 

Moisture content ( '%) 

Protcm (9b) 

Fat('%) 

Fiber('%) 

A,h (%) 

Total viable count (log cfu lg) 

Yca<t & Mold (log cfu/g) 

Coltfonn & E.coli (log cfu/g) 

and king crab 

22.01 "\fo.3 

18.73 ' \fo.1 

23.22 '\fo.1 

Non detectable 

4.t8•\fo.o 

35.98 '\fo.o 

1.15'\fo.o 

0.10 '\fo.o 

9.4 '\fo,o 

3.54 '\f o.3 

3 .so "\fo.1 

3.61 •\fo.o 

3.56 '\fo.1 

111/Wlllf!. 

i1!i'm:1,~1191n91'Nf)UlUIIU1UllUiifl111Jll91n91l~null!l'Nihl'mi1fil\ll11~iliiii (p<0.05) 
n,: liiiif'l111JUIIOfi"WnUlllfHiill'tllhfl11JWWiliiillltrniill't1Rlflty (p•0.05) 

-~ · ,i.nt,. 

-~ • ' 
.. · .1-1·1~ . .. 

' r. . .· I · 
'" 

., 

... 

' lill 
,' ,, J, ··1r 

.';! ~ i;t( ' . . .. .. . 

Tl : J,.,,;nua1ti'Nuu~911~ih1illtl'10~11rud~fl111J11u loJ, 
T2 : J,.,,;nua1fia1jul-,,,~ih1iatl'1od~f'1111J11u loJ', 
T3 : J,-,,1nua1rh~11u~911~Ji11lllti1mi~ii~ 
T4 : J,-,,1nu1nfornul-,,,~m1ilatl'1ua'.lii~ 
Ts : J'1w1mla1th~1;u~911;f'lii1hunmi11ifo~~un;u 
T6. J',-,,1nu~,;,111jul-,,,ffiiilhu01,ih1ila'iiiuniu 

with preser ved fish 

33.89 '\fo.1 

9.62 '\f 0.1 

21.32 '\fo,1 

Non detectable 

4.70 '\fo.o 

39.38 '\fo.2 

1.01 '\fo .o 

0.26 '\fo.o 

14.13 '\fo.1 

s.58 '\f 0.1 

3.82 '\fo.1 

3.11 "\fo.2 

2.65 '\fo.2 

... 
~ ... l 
lfiJ ,,, m 

-i . ' .. 
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Microbial types ( log cfu/g) 
Treatment 

Total viable count Y cast & ,\fold CoUform & E,coII 

n , 1'v'o.o , 1"11'0.o , 1'\io.o 

T3 2.91'Vo.2 2.26' v'o.2 1.n'v'o.2 
TS 3.69' \lo.1 4.07'\io.1 3.4t"v'o.o 

11/JW!U~. 

lli1.in11,~1101 noh~nll 1mL\l'lJ~llfl111JIIOI0011~11Uil01~ihl'!,~1R(llllmfiioi (p<0.05) 
1rien1l11J01hi Tl : J1w~nll,m.h~11iHm~,hLtav11v1-1ll'cJ~~m,"lliu1a,h 

T3 : J1,1intl~11h~LL1J~<111~,h1€av11v.l'~il~ 
Ts: J,,1;mJ.111h~LLIJ~~nffiiJr.J1unmhLln~~\l11~tf 

Microbial types ( log cfu/g) 
Treatment 

Total vl flblt Count Yeast & Mold Coliform & ,;;.coli 

T2 , 1'Vo.o , l'Vo.o , 1'Vo.o 

T4 3.31 'v'o.2 2.2s'v' 0.2 , 1'Vo.o 

T6 3.97'v' 0.1 3. 79'v' 0.2 2.04'v'o.2 

J,f/J11/0!'1. 

i 1tin11,i1101noi1~n111 \ILl\11'fojr11w11.inoi1~n\lllUl~il,l'mhiqJ'1'11~iliiil (p<O ,05) 

Lrimh1rn01l J T2 : Jw1~ntlil1i'1aliu 1w,~~1,!av11v~~r1111J,MaJ1 
T4 : J1Vtintlil1i'1~1ill 1w1~ii11€aGl'1u.1'~~~ 
Ts : Jw1intlil111~~u lmffiiir.l1llnmi1L€a~~1J11i!i" 

~ ~ ,, J' 1 r , , .i .. ,O. { i a • .r 
nl'H'!ff'nll-J~D'Utl'\W'ln llti11\.lffl'll\l7L'llll~<1'U'Yl, ulN 2 lo'U 

~\Ji, i'.l1.1,~a'Ylamw1un1,111Li11~i\u'Yl'io Lrnta,u,"loM1~1t11t1 

J' ~ " , ~ • •~ ., I ' .I • 1 n L'Zf!l'1ll'U\11tJiN L\·HJ~ L\J'l~vitJO'l7n'l1 'Ylnl'll'UYI 1 'U ~t\1111WLL<1t 
r .,., ~ 6, ... 

1-11m;111.1um, n ( w,::,111ucyty\llu'l'tm, 2 5 22) LL<1t1J10'l'i~11.1 

t.J i\ O'lfllll'li'~w11m I1wi nu.i1i'1 ( ,foi' M1'UIJ1 O'l'l;l1\.I t.J avlfl t\1'>1 

<!O'lslll1n'iW, 2546) lv1t11iia,1w.iGi!lm·wJ~tJ1.ILLUlN~Cll/l1WLLat 

"lrulln'l!ltll~'tlll-lt.1i\v1nC11'1i''11w~n ~mr~ U~Ll'.J1.115m,~1tJLLl:lt l1~Y11n 
~~ ...:~1 •"• :;.1' J I 

nl'h tl-171.l'tl!l,lLl'l'i!l~IJi) IJ'lltJ'llll\.l 'i11.J'Yl,l v1\.IY)'U1Jll-lff'l~tJ'l\.lnl'i'Ylvll 
J . I"' .,. ., ~ • 1! .1' • .; • • 

LlJ11Lu'itltJL'YltJtJntJfll'l L'l1~l17lJ1 il\.lll7n~ D\Jllmll\1 'lWil~l"l-lt.JllO'l!l 

n7'H U~tl\JLL ,Ja-1 "l(Ull7WLL<1::~ wlin1,1t11t1J !l~J,w~ 0 a11-1!\J 

n7'il'lii-iih.hLlll'ljil'U'Yl~tJ'1 mI1w~nif 1.1 Ltl'UL 'YlYi 1 'U 1.iu~u~ 1,J 

Ll11.Jl~ff7l1i'tJn~mu.Ju1'U L~!l-l'lln U,l'tllvlLl'liD~i'.ia~tln'i!'UG'l7-1 '1 

LLi1t ~~11'1C'y Ail A171.Jfl \JL~ll-11Jll-lnl'il 'lli'-ial 'Unl'itl\.l!ll-Jll7l11'i 

a1u1iln1,av1m1J.J€\J 1 uJ,w~na-11; 11 tj1 \J"lt ~u~ Lta,~u ,i,6 
hJ l17 IJ7 'j t1 LV icy Mif u n1 ,J <111-1, 'i t1 'nl 1oiL?f'U f1'U L ~ ,Hll'l n 

nq1.J:i~\J\'l~V'lllln '1 ~'Yi1HLnv1nrnri111-1Lilt11mI1wini!\J A!l 
,l -' .r .!' 1 •., .; ., • :; I • ., 

L'!1!l'll'll~li'l1J'l'lt1'1\H'l171.JLLl1~LLct-1 YIYI 'Yl'lt(i)tJYi7 aw 1J'Uvl1 L'Y11fltJ 
,. )"t , ~ r~ ~ ~I, 

0.65 (l'nlGlJ, 2538 vi-11.1\J m,.iv1A1 a,.. L\J'Ul W'in 1'11mn11 

0,65 L~!lti,Nn\Jn1'H,i-;rytJu~Li,m ll1'1l'li7°l-X~\J;1,w1()dl.lt11l1.J{tJ 

G1DAM17W LUlti\n'l!lrut~LU~tJ\.l 1u~-1mh1 !'ll\.lnmJ1L€ m1a'U'Yl'iU 

1v11J~1'iLGl1.Jl11'HAihitiv1vh~ '1 M1mh•,lini1u Ltlt1~n15~7'il1~-1 

~ilu"lt il\'lilmw LLGi :nn1i.i~1nY1~'Yl1,1 n~IJ LLiJu1u1h\1uv11-i'-h 

1 • • l ••• ,. "'1 1• I~ t ._ .; IJYl!l-lfll 'i l11Jfn'H\!11.J l11'i1AIJ YI '1 M u L\.l\.17W'ln L\.IM,nn 

11w::il,v1tJ1t1~a, ~cy1111,1mrn~1-1 Hil J1w~n~iha-a-1oi~ ~ntl1n 
• ..1 ,J .. ., ., !'! .. :; ~ ~ 
~\J'j /1A ua:: 17A'l7ni!1'lLAIJLL<1~1v1QnmcttJ lln'Yl--1 fll'il'l! 

i'11 'H9l >l or~ n ~'l"l l 'l-1L i"ivi A11 IJ ,j a '1)G) 11!J LLri ~1J~tM1 L \I\.IL~ 1),1~ 

t, f d d :ti ,J ¥ ,. nt,, "' a ., • 
yl,1\lll),ly!l\J,lML u \.1111Af.l/ Lvltl~ 'l!'l::\!l!l-ll-JA111J~Lrn::Alil-J'!11'U1C\j 
.I " ¥ A l ~ ........ t,, ~ a • :: 

Lnt11ntJ~OlfflJ\Jvl\!11-1 '1 'i11J'Yl-11JllYILLll::'1J!lL11tJ'!J!l-lITT~LYilJ'l1'U\il'U\J 1 
' °' ~ ~d • 1.1• d , . \'lY !ltJ7~<1t L!ltJ\ll LL<1::\ll!l-lJM'l!'U\!ILLllt 'il-J1tll'Yl n!l'tll-J11J1J\jt\J1vl ll1 'II 

~-1 L tl'U1i'll--i1 nv1 ~ n !ltl1~wd-111M'Y17-ln~IJ LLiJU7'U~ U,1111\ll m11-1:i 
.I .r 
L'ill-l'U 

v1nn1'l~n'l!lllt1Af--1d wu11 i Gm'l'Yi1a1m:l11~~1.1'Yl~u~il 
. , i!) .. .. .. ., , .. ., ,t .. :; - ~ • i 
1.1'l::11Y1fl/11W\'lvll1qvtL\.lt.Jll\ll/1(\1'11\J1~'1n\'l'l 2 'U\.IYI All fl7'll\l1L"oll 
~ .. ,"i ~ • " .J ~ 1 t .. 1'1 l>.. • ,¥ 

'1ll\J\'l'i!Jlvlll 1'1!\11Ju'U~ri111J~l'U DU1 L'Uil~v1n L"UU ifln1'i~1L'll!l 

~l171.J7'itlll(i)~lJ7ruL~ll~a\.lr1~UL, l-lvl'\J M i.nn~~G) LLG'l!ltil-1 bOO'lllJ 

1!m'lii'liJL'111J1tl11Jf11J'Yll~n~lJLLiJUl'U L~!lmn mm~1J1LiJU1'U,T'U 

t7~ 1 >-it:iLA~D~iiu~~n ~11~:i::\J11.J11'r ~-1Jt1 n1,1ti'a-1~-11 t1n1id-1 

J,w~n 1-1t~mi\J'i'l~~~ru\'1(liJJ°,L~1lvl LiiluUYID1~fl7'HO\J!tn,n 

'Zl!l-1~a\!lnwiJ1wim.f-1 2 '11u v1hi1.11u t u ~-iLtlui~~ mJ.J,taJ.J 
U I I t,, .J 
num-1 ff<!l-l LLJ.Ju1u1-11 n'Yl~vi 

ti .. " ti ., ., ~ ., ,r i!> 
fl7'a 'a!:Lli'U "jt\1Sl1Wr11~ vl1\J 1::a1n 111i tJ 1'111 i)~f.Jl:lvllltll'fl\.11W, O 

fl7'lU~::dj'U"jCllll1W'Y17-1U'l::ITT'YlaJ.J~l1~il"lrulln'l!IC11::~11.1a nmu 
~11'117~ Lrl'11a1-1~a LLa::A11l-J'l!lltl'l1l-J L'UJ1w~nU<17Ul-1LLIJ~Yl7 

t~ ,J" 1 .. . .. ' LLnt\J1W'ifl <17'l7l1>,i'U W'i (vll'l7-l'Yl 4 LL<1:: 5 \!17l-Jn7vitJ) WtJ17 
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111<1ft::uuu~1via~1u,::iut1autl1un<11-11!Nt1au111n fauft::uuu 

1u'l'lllf!01ii'n1:10,::Ju hiiiA1111LLv1n~1-11nw (p>0.05) -i1n111.in1, 

ti n1:11~lviuavH 1 iL ilui1 n1,,h<11m;a1auniu1 u111at1.110,,i' 
r.z: • ., .,., w.l v1r 

Ulyj'lfl'14 2 'llUGI vl11Jft1111iilW'!lU'llfll111llU4r11111vlU ilW1 

" • 1' .. '.1 • .rl" l;JYlvli'lll\J'llll 11a111,,t1 UIJ fl UIJ::Mft1711 Utl fl tl1./lnlflvltlU ft 
, • V .J • • l: .r .,j 
L ULLG1<1::f!01<1 n1,10,::nu1111n,n1n1v1aou-n4u Lu il4'11n n,, 

Ltl~uuutlM~Li'iv1iuif hiuv1n~1-11nuou14'Hv1L;iul'lil 1u,::iiu 

.ltl vv ' '1"11 ' YI 'l::ITT'ni'l111\1i'l'llll411'41:IIJ'l::ITT111,mL1Jnft1111LLvlnvll-ll vi ( Vi ,-iu, 

2545) LL<1::a-11i'10vlftail./lf1\J ~,i~nr LL<l::ftOI:: (2548) ~yj\Ji1 
f • 1 .J 1 .. d • 1., 

u1w,nl1'41l'nl\llUn'l::\J1Un1i'lLll1IW (GMP) 1'11U~n\Jn1'l 

vni'IL'lll'j1,a (Pamuri,alion) L~Oth 1 tlth::Lijun, ,nh::a,-n 

i11 rraL tliuu L ll!J\J ntJtill'linl1~11\Jn,tJ1vlLL01~tlllJ 1 Wi-lll11vl 

Ltl1J41mi yjtJi1 J,winl1~11~~1wn,::mum,~Lii11w Lrn::m, 

,.,,$Jd1""' v .1 • Vili'IL;ii)'j L'la 'tlLn\J 1Luu,::IJ::L1<11Ul U 14 1U nqtul11J11 

4 ± 1 OH11L'1HIL?ftJi'I A::LLUUft1111'1lil\J~ilflC\lllfl'l;(ll::i1ua 

li'n1:101::Lifoa11rra ft1111Ltl{u1 u<1::ft1111wah hw,111Ju 

1>iiift1711LLGI n~l./lnu 

n,,~ 171:11 m,L ti~ IJULL ti M fl Olll n1:tC11::tl il~ 1\1 a (111)(\191.Jlyjifl GI" ilGl 

1::a::n<11 2 Laiou 

J,wintlnl!l1./ILL114vl1 LL<1::J1wintl<11naiiulw, ~ri1L~ovi11J 
., .- ., .J d ., .. ' • • + ' 

,NM l1MtJ">i1-nLfl\J'lfl1:11U1U 2 LGl!lU W\J11 ftli'I (I'll L" I'll a· 
' • t., tl.J ti ' ., .J tl.J Lrn::m t,•) 11LLU1 Ull'IJ~fll'jL <ltJULL Ml'lilU'lll./lft./1'1 C: n 2 Un:: 

3 v1111a1iiu) Uft!l!l14 hnvi111 fll'Htl~tJULLtln4~Li'ivltu1u 

'l::l1i14nmnufn1:11d <i::t111ili'IJ04J1wimf4 2 'llUGlLtJlltu 

L~i)Hln l\l<ltJ~amwu1v1au111unl'lLOU{n1,11 hi'LLri ~Clll11Jij Ui'l4 

ft1111iu mmA Llluiu ~4Ltluu;i~u1unm-J41iLi'im.Jiji'iitJ1 

Wi)flLllil l ml'HUtlil4i'll'ltl1::flil\Jftlfuou lvi' LUUITT'laLLlll4 (UDtJl, 

2545) LL<1::wui1 'l::l1i14'l::IJ::L1"7nmnufm:11 2 L~DU l>iai111,t1 

v1,1;iwufi1Lvrnfaon hv11uJ1ViiflJ4 2 t1uv1 J4if LrluH1n 

r • l: - l: ·t1• 1 V o W ti V u,w,n-n-i 2 '1Juv1uu 11 ,111tu 'll11Uil~Wu1J111n ,::nuunu 
, t, W V .J, 1" 1 n'l::\J1Un7'l l1ft1111'lilUl1<14n7'l'U'l'l,ni'l41\1<1 l1/l11J U/ll'llU:: 

Treatment 
Color Odor 

Tl 7.36 'f:/o.s 7 ,53'"'<:/0.1 

T3 1 .46'"'<:/o.s 1 .63" 'f:/o.s 

T5 7.43" '<:/o.5 1 .53~'<:/o.s 

MJ/1UO!f!. 
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\J'l'l,iimmC110l'111li)~L'lU~LUuoi1Li-lfll'lLi'iG1tliji'ii1JlililfliLG1iu 

'llil-111tuj'uotj'7ou (u5u1, 2545) iinJ-11 'IJ1vlLLn1~u11111ti1wm, 
~ V .. 0 ,l 

\J'l'l,i'll111'lClull4flUfll'jtJ111\11Utlll4i)7n7AU<l::ft1111'!lU;i1n 

1., ..... ; - .J ... t .. 
fl11JUllfl vi (~'l'iGIU, 2546) '14i'l1111'lCll'l'l::tJ\JIJ4'11'li)<IGln7'i 

Li'iv1tlommii4mh1M 1vi 
1 .i, r • • 1 , r - ti ., 

W'IJC\l::'nA1 pH 'IJ!NU1W'lflucll!Jl4LL114vl1 LLcl::u,w,n cll'i1 

1 • 'ft, ' ' .,j ,S V 
aiiu V.'l 11LLU1LU11<1vlMll!J1./IGlilLUll4Gl<li)vl'l::!J::L1<110l'lLfl\J'lfl1:ll 

tl
.J • ~ ..l ti .r.i] ,¥ - - , (J YI 4 LL<I:: 5 v1111<11vl'U) LUO~-i,n fl1'l 'IH ilU'lltNL'llil~<IU'nitJ 

~'111L\11\1flv1.11N'll\i1yjin L~umau~a1111,t1111av1n,v1 lvi i401;i 

L lluLf o 1 u n .j 11LLclft;n LLuiivlLL u Aihiu ('i <111C11u, 2 5 3 9) 

tv1ua4i'l1111'JClL'lif)j L~\J tv1 lvi l1!i'4;i1nn,::'U1UflT'l1 \1A1111i'Du 

vi1tJll4ii4 1v1u111c1;fivid i'ltlvlfli!l411'U ~,i~u LL<l::Atu:: (2548) 
,.J I t .., I .J t • d ... I .. 

'nl'l\J11 u1w,nl1'411'11\17Un,::'U1Ufl1'l'lLil11W (GMP) A1\J~fl'U 

fl1'lV.1i'IL"~i){l'la~Lnui'n1:11 LUUL1<11 14 1W ~::iim,nvl<l4 

uu1-:i~mtiu-:i'll!l./lfl7 pH 

tl
.J , .r r • i: • z: 

;i1n~ 'n 6 un:: 7 W\J11 ft11lJ'IJU'llll./lU1W'lfl'14 2 'IJUvlUU 

iiLLu1H11.iv1<14 ul1i~1i4mh1Ju l>iLtl~uULLtl<14111nt7n i14LLi!i1 

- r • 1 .J:-i • . ;i::11nnun,u1v.,n utnt1u::u1'l1 'tluG1aun ut1<i1n111<1mi 

'Ylvlnll4~ Liiv1iu LLi'lvl./li1 a-3iim, chm'Ylm111!u111u 1 um'llu:: 
,J V ..l ,l , ~ • ,I 

m,,~amwLL1Gl<lll11 LUil4'l7n ft1111'1JUfl1tJ U11~4017 ( 'Cu 
V • .r • - ,. I !r V ., 

LL<l::i'l11Vi'l, 25 41) LL<l::IJ-3i)1'1 U1L'IJ!l~clU'n'ltJ u'IJL ullUL'IJ1lJ1v11tl 

~Ju tfuv1aui!G1'117tJl1ll4;i1nm, Wm111i'uuu.i'1 ~4ft1'liiiuornu 

'llil4fl111\1Unvi11JLLCl'UWcl7cl~n (~hrink warp) i5nflf-11 U°il1CII 

tfN~l)'l::l1114WlLL<l::9i'1111v1un1 

yjl.Ji1 fll"lLtl~!JUUtlM?Ji),3q1\J1ULfiD,aU'n°i!JJ,i 3 nq11 

1uJ,Vi;ntln1U1-IILL11-3v11 u<1::J1wintl<11na11ulv.'l (,ti~ 8 Ucl:: . .. 
9 v1111a1iiu ) iiLrn1W11L~11:uofrN~llL~i)4 LUUl\l<l'11fln7'l 

L'l;'lJ L~'U lv1'1J !l4,au-n;!J~'lilvlff1v1/lltJl1ll./lO'l::\J1Ufl1'lri1 Liu 

,au-n;M1tJll4ii4~qtul1f.)ij 98 0-lfflL'll<ILfitJa LUUL1cl115 \J1i1 
.J .I ~ ' .r • ,l - • ,.1 ' t ' I: 
'll-3'ni'l/l11::vl~flcl11\J a7111'ltl'n1"71JL\lW1::L'IJi)l<IU'n'l!J'nfli) 'lftL'nlUU 

l>i a,11,, t1~;i::t-i1<11 m 4u~au-ni6 ~,;, ti III a v1 ii o,,i'J,wi n 

L~il11L~IJ MJ-3'11lJv1 Llo,au-niufl.j11ii-:imh1d ~~04cl7111'ltl 

11iUUi'llvl'l't11uti1w;nucl::L;i~tyLfi\J lv11vi ( i!llC\1'11, 254 5) 

Attributes 

Taste Texture Overall preference 

1 .so 'f:/0.1 1.n"''f:/0.s 7.83 ''f:/o.s 

1 .soM'f:/o. 1 7 .56M'f:/o. 7 7,73M'f:/o.6 

7 .s3• 'f:/o.1 1 .so• 'f:/0.1 1.10 ''f:/o.s 

n, li,ii1mi,uim11h~nuarh~iiuaiiifi'qfn"Naiiiioti1~ihi11ihfi111 (p,o.os > 

Lrlurh~Ml"1° Tl : J,n;nt1111ti"NLL\1~911~mL€1Jfi,11111Ji)rl~A111J~\llOJ1 

T3 : J1n'intJR1U"NUIJ~fl1~7flL€illl"l!J~ii~ 
TS : J,,,;nt11nrh~u1J~fl1ffiiicnunmh1€o~iiun'io 
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Attr ibutes 
Treatment 

Color Odot Taste 

T2 7.4o"Vo.7 1.2s"'\io.4 7 .5s'"\io.6 

T4 7 .sa"'v'o.s 7.43'"'v' 0.5 1.sa"''v'o.1 

T6 1 .5o'"v'o.s 1,43'"\;fo.s 1.ss"Vo.s 

ltlll110111j, 

'" 1iJ~rm1m~noir1n1rnii,~G1l'u~1ii'l\111,~ll~~oth~u1J1Jri11i'l\l (p•0.05) 
1il~rh'tlu~w T2 : J1\1;mJ~ifl,u1ulw,~m1iloJ, u~~fl1l1Jiulmh 

T4 : J1l'l1ntl~111a~ull'l1~wl11ilo~hu.M¼ 
T6 : 1hw~nt1mfa11ulw, ~iJ~1uni1m1ifu'lilu't1°iU 

100 

80 

60 

40 

2: l" : . . oi 

7 14 21 28 

Text ure 

7 .46"'Vo.6 

7 .sa"''v'o. 1 

1.56'"Vo.s 

38 

n"l L • A"l a• LLilt A"l b' 

Overall preference 

48 

1 .4s"'Vo.5 

7 ,63'"'v' o.s 

1.so"'Vo.s 

' 

58 

100 ~ - - - - - - - - - - - - - --- - - - - - - - - --

80 +-- - - - - - - - - - - - --- - - --- - - - - -

60 -1--- - - - - - - - - --- -

40 ~ - - --- - - --- - - - - - --- - - - - - -

': L • • • • • • • 
7 14 21 28 38 48 58 

l\i~11\ui'rnn 

l --1i1 L ' - - fil ~· 1i..id 
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l-
1 

l 

i ·.~ 
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fi1 pH 

14 --- - - - - - - - - -

12 t- - - - - -
10 ,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - --- - -

8 +-- - -
6 -

4~-------+---------------------

♦• t', • 
11/lllflU)l\\j l 

-7 
Al pH 

14 -i---- - - - - - -
12 - - - - - - - - - - - - - - - - - - - -

,of-----~~~- -
s 

e j - ---
4 

14 21 28 38 48 58 

---, 

fl'lllJi/11 

100 

80 

60 

40 

20 - - - ---- - --- - - -- - -- - -- - - -
0 ~ 

14 38 48 58 



Naresuan University Journal 2009; 17(2) 

m,i,=iill 

100 

80 

" 
60 

"' '° .,, ·~ 40 

20 

0 
14 21 28 38 48 58 

.., J 4 ... 
111mnu ~n111 

1,J~ 7 m,Lu~tJ\lLLUiNfnl)Jt\J,~\117~01,1nu{n,,nJwJ~n,J,nf1<11JU lvmnrnm~EJ~mn 2 L~tl\l 
~ . 

~1'U1'1lLiiil~il'llll!Ja 

10 

8 

0-
cl u 
-8' ·- ' I 

0 --
14 21 28 38 48 58 

lu~Lf'rn.;'n,:n 

l -+- l11mngai~"'1imt~111Jn ....... ~'1JllH~tl~ ~,i 11~•~1 ~11n111~~\11~vfo{1J "''"ii· l.,111 

,J 
_. ,J.,j ,J • .J' a - , l: , , d u t a ,J , -i '1 8 01, L llEJ\lLL ll~'!fiN'll \l1\lL'!f1l~ll\J'11EJ'1~ 3 nil)J , ~\11l~m,Lnu,n1'11\ll 'l"Jin lll!J1~U)J~~10lll1lOli~tJ~L1ll1 2 LOltl\l 

I ~,mm:ffa~a'll'1) U 

I 10 .,..--- - - ----- - --------- --- --

_r;:1 

-= v 

~· 

8 -

:~ 
0 

I 

14 

+ 
• 

21 

+ 
• 

28 
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