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'Y1U~ l 'lJ'U:lJtn~ e.J~1'19 l n bbU'I'lJ'U:IJ tn~1~~1 nill'd b'i-1i1m~ bb'li 1 -r'dt :IJ'Inrllfl :: bb'U'Ufl'dl :IJ 'lltlUt(;1m'd:IJ~-:]~~(;1 b~'il ~ nU-l" . 
e.J'i'l'lJtl'l'lJ'Ul(;1'lJtl'lbbU'I t(;1tJ n1l'U (;1 ill ')b~iJ'lJ'Ul(?)l'il'1n'U ~tl 80-100 100-1 20 bb'i'l:::lJ l nn~l 120 b:I-J'D 'Y1U~ l b~'ilfl,) l :IJ 
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bbl'1mUn:: mdbm::;~(pI'~'U~ 'd fl'l 1 :I-J~ l :1-J11mn1 :;1''d :IJ(~l'dn'U fl'l l:I-J m i1m bb'i'l::fl'l ll-JYl 'UI'i'ilmn~m~::; b~ l-J~'U ~'d'Uril 
~'dll-J'i-1~'U9::hhbl'1nl'i l -:Jn'Utlth-:]nl.JtJ~ l fl'l:!'VI 1 '1~n~ (p>0.05) bn!l Yl (?)~'ilU'VI 1 -:JUl'::~1'V1~:IJ ~~ 'Y1U~l 'lJ'U :lJLn~ e.J~[;1 
~ l mbU-:J'lJ'Ul(?) 100-120 bj.J 'il1~fl::;bb'U'Um 1tJtl:IJfu~'1~M" . 

Abstract 

From the studying on effect of soaking time of glutinous rice for 1 3 and 5 hours before 

processing , it was found that increasing of time, the moisture content of grain and flour, the degree of 

gelatinization and yellow value of flour increased . When using the flour to make Kanom Koh, increasing of 

soaking time resulted in increasing of hardness, fracturability, adhesiveness, springiness, cohesiveness, 

gumminess and chewiness. From sensory evaluation of Kanom Koh, th e highest overall liking score wa s 

obtained when soaking time was 1 hour. To study effect of particle size of flour, i.e. 80-100 100-1 20 and 

more than 120 mesh, it was found that decreasing of particle size, the whiteness of flour increased, and 

the hardness, fracturability, adhesiveness, cohesiveness, gumminess and chewiness from the texture 

ana lyzer increased while the springiness did not give significantly different (p>0.05). From sensory 

evaluation, Kanom Koh made from flour at the size of 100-120 mesh got the highest acceptance score 
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f>l1U1 

bLU-J'lJ'W~tri i:.l~L'llJ1"n nn1J''Wloif'Y"J mUm~lWriJ, bL~'l~'1l~~n 'lJ (il~~ L~ tI (il iJ~n'l1ru~Ltl'WLLu-J~1-v'l'i'n~l 'W'lf 

(pregelatinized flour) Yl1 -J n1J'f11 L1-tI nrj''El~Yh~mf'1! (alpha starc h) m~'lJ'l'Wn1J'e.J~L'I Ltl'Wn1J'cP1(il LLlhYl1 -J 

n1t1m~ L1.n,J1dl'\.-1¥'lJHn'lJm'\.-llJ'~l:Wlff'tl-Jl~rl'll ~ ¥'tl'W~n (n~,ruNr1 ~1-J''tl(il Lb~:::L~'tlQ'i'l t1t1~"l'tl~'lJ~'k!, 2550 ) 

'lJ'W~ triiJ n1J''lJ1t Jlrlmn1 ml'l-J LVI~ n1~l'\.-1~~J':::~'WVlf bVi ~n1'i'lL'l!'I1~'W ~lJ'VI~'W L b~~Ltl'W"lJ'W~~-Wtl~ ¥'l.Jth:::Yl1'W~ n'lJ 

J,'1!l ( ~~'lJ~ ~~lt1~'tltl, 2542) bti'tl-J"llmbU-J'lJ'W~triiJn l J'i:.l~L'll'WJ':::cP1'lJ'EJL'lg<ll'\.-1mJ'~L.y;tJ-:Jl:W~J'lt1bYil,r'W v'hl~ 
~'W(?)'el'Wn1J'i:.l~L'lLLU-J'lJ'W~ tn1:WLtl'W~¥~mb~~'\.-I'i'llt1 (m~tN-Jl'W'tlL'l~l'\.-1nn~ , 2553)

~ , 
m:::'lJ'1'Wn lJ'i:.l~L'I bLU-J'lJ'W~tri"l:::iJ~'WL'I'tl'Wt(iltl~!U~'tl'Wloifl'l1thb'liJ, bb~'l'Wlm1~rl'11~¥'el'W tlfltl ~'J''lJ g<l~::: 

'lJ'J'lm::: (2546) lJ1V1Ifl'i'l'tl-J'Wloifl'l'lJl'1Ifl'eln~:::~ 105 bL'i'l:::oif''1mUm n'lJ 6 mbb'liJ, ~'lJrjl~m'l:::l'Wn1m'lioifl'l~-J~'tl-J 
'1!i:jIfl~m~l:::~~ A'tl ~1fl~h'WJ'I?i'tloif,'l~ 1:1 t lfltlJ,mln Lb'lidJ'Wb'l~l 6 bL'i'l::: 1 0 i'lt~-J ~'elru'\.-lJllJ 30 'el-J~lb'l!~L~tlg<l 
v'h1~f1'l1~~'W'lJ 'tl -J L ~~lfloifl'l b'\.-lUm~ "h'Wn1m'liJ' btl'W¥'F.ltl'i'l::: 3 7 bb'i'l::: 39 ~'1'Wb~~ (iloifl'l b~'~ bL~J,"l :::iJf1'll ~~'W¥'elti 
'i'l::: 3 3 bb~::: 35 L~J'l:::t~ b~f1'i'l'lJ'el-J'el:::l~t'i'l mrl~'W~iJ~n'l1ru:::btl 'WR-Jrh'Wl'Woifl'l m\JtI'lv'h1~~(ilen'lJJ,1J1).J , n 
'W'tl n"l1 m!'WYi ruYi~u f).JJl n1mru (254 7) lJ1~ n'l11 M 1'1 :::1'Wn1J'cP1Ifl bLumu-Joif,'1tlfltlHrl'll).J¥'tl'W~'1).Jn'lJ f1'l1).J~'W 
(heat moisture treatment; HMT) tlfltl~n'l11n'lJLLU-J"llnoifl'1m\Jm n'lJ 6 oif''1'lJ''lIfl'eln).J:::~ 105 bb'i'l::: oif''l'lJ''l 

UVI).Jfn\J60 ~'lJrjlU"l~tI~iJi:.l'i'lI?i'tln1J'cP1lflbbUmU-J ~'tlmmru'el~l~t'i'l~ J':::cP1'lJrl'11).J~'W'lJ'el-J~L'llf'1!'\.-I1-'tl LLU-J 'tlru'\.-lJli'l 
q ... q 'U 

bL'i'l:::J':::tI :::b'l'i'lll'Wn1J'l~fOl'll).J¥'tl'W n1J'boifJ':::cP1'lJfOl'll).J; 'W¥'eltl'i'l::: 25 'EJruWJi'l 120 'tl-J~lL'l!'i'lb~tI~ btl'Wb'l'i'll 60 'W1Yl v'h 

l~~~I1J~'l.J1-JUJ':::n1J''lJ'tl-J LLU-Joifl'liJn1J'bU~tI'WbbU~-J1'W~~Vll-J L~mn'W~-Jg<ll~~'Wf A'tl Lil (il LLu-J"l:::bnlfln1J''\.-I~'tl).J L~'tl~ 
~lfln'W~~'l'lJ'tl-J bil Ifl bbU-J'l.J1-J~'l'W bL~ (il-Jl~bi1'Wrj,iJ n1nn Ifl L"l'i'll~l'Wb'l!i'W J':::cP1'lJ f1'l1).J btl'Wi:.l~ n 'i'llfl'i'l-J n1J'~'el-J[;)'l'lJ 'tl-J 
LbU-Joifl'l'i'lIfl~-J Ld'tl~~er~'lJ'ENb"1'i'lLbU-Jnf1'll~bb~-Jb~).J;'W f1'll).J'lJ''lbb'i'l:::f1'll).J~rj'-J'lJ'tl -J bbU-J~Ifl'i'l-J iJ~L'\.-I~'tl-J~ln;'W 

nlnh;'j ~tI f1 ~-Jd ltl'WnlJ'~ n'l11U"l~til'Wm:::'lJ'l'Wni J'i:.l ~ i91 A'tl J':::fJ::: b'l~1nI J' LL'lioif1'l m\Jm bb'i'l:::'11 'WI 1fl'lJ'tl-J bbU-J 

~n i:.l'i'lI?i'tl~n'l1ru:::flruJll~VI1-J n1t1m~ Lf1iJ Lb'i'l:::Vll-JUJ':::~lV1~~ er~'lJ'tl-J'lJ'W).J tri b~'tl~n'l11 LL'i'l:::~fil.J'Wl bbiJ-J'lJ'W~ tn1~i'J 
, ., 

~ Q -=ia 

'i'ln'l1ru:::flnUl1~VI 1fl'lJ'W 

oif''lm\Jm~'Wfi n'lJ 6 "lln~'Wm~fJoifl'l~1''WVlf 
!U q 'IJ !U q 

111 L'll ~VlJ'lt1 L'lni'lL'l J'e.J'i'l'lJ 'tl-J'lJ1'11V1'W1 L'll'i'llJ i91J'e.J'i'l 
t. "'lI..oI:If. Q At. CIllo _ 

"lJ'U f1I 'fl 'U U~~') fi 1Jl1 L'U 'U n1'i,)~!J 

1 .n 'i::; u')'Un1 'i ~~f1I UU~"lJ'U~tn 

1'Wn1J'e.J~L'lbbU-J'lJ'W~triLi~"lln111 l).J~(iloifl'lm\Jm 250 n¥m.I1bL'liJ, 1 ~L'lJ'~'tlru'\.-lJli'l~'tl-J (UJ':::).Jlru 32 , v 

'el-J~lb'1!~ L~tI~) L'll~J'::: fJ:::b'l 'i'll~nl'\.-1'W(il ~-J'lJ'WL'I:::LLm-J'tl~i'lb\JtI~ 8 x17 ~'l 'lJ'Wl(ilL'l:::bbm-J 1 0 L~'l! l~~:::b~(ilJ, 'W,'W 1 

i'lt~-J b'Yl~-J'i'l-J'lJ'Wrn(il'tl'i'li'lb\JtI~'lJ'Wl(il 8x17 ~'l 'Wl1U'tl'lJl'WbL'll'tl'l.JbLf)~ f1'l'lJrl~'tlru'\.-lJllJ~ 75 'tl-J~lL'l!'i'lL~ tJ~ L1J'W 
'lI q q 'IJ 

L'l~l 90 'W1Yl t(il~J'Wlrn(il'tl'tln~lf1'Wl~L~~(iloifl'll J1¥'lJf1'll).J¥'tl'W~'l~-JVln 30 'W1Yl ~-Jl~~L~'WM'l'Wn'elru'\.-ll1lJLYiln'lJ, , ~ 

'el ru'\.-lJllJ~ 'el -J 'W, b).J~(iloifl'l).Jl'lJ (il J1'ltlbf11'el'l'lJ (il LL~-J bb'lJ'lJ'\.-ItI1'lJl~i'J'lJ'Wl (il b~ n 'i'l'l "l1 m1'W'Wl1u'lJ (il'i'l :::b~fJ IflJl'lti Lf11'el'l, ~ 

'lJ(il~:::b~fJ(il~iJL'I :::bLnJ''1~'el'W'lJ'Wl(il 60 b~'l! "1:::lJ1bbu'I~'1HdJ'W~L'lCJ ~'lJl'Wn1J'e.J~L'I'lJ'W).Jtri 
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2 . n') ';j' ~m~1 b'unffii bL'Ii-n11b 'VIiim1'Un ';j':: tJ'l'U n1 'i~~ G\LLil>l'll\u."L ri 
~ ~liHbU'l'll'W~tri~'JtlnJ~U'J'\..ml'j'~~19I1911~oii'El 1. ti11t1~n'jj-l'j':::t1:::L'Jtnmm'lioiil'JLVI'WtJ'J 1 3 LL~~ 5 oi'Jt~'l 

ronmrWyhnl 'j'~ L~'j'l~v1iil'J'tltil'l u.iJ'l iil'l~ 
- -ri11r11 ~ti11 t1HL~1'tl'l Chroma meter Mlnolta 1'W CRAOO 'J'1t1'l1'WLU'Wr11 L* a* b* 


- -ri11r11~'Jl~~'W'lI'tl'l L~~i11oiil'Jri1l 'W1~wn~~1l'WL:~:::'lI1l'lLbtJ'l'lJ'W~tri (AOAC. 2000) 


- -ri11'j':::iilum'J'LiiI7l L9~1Yil'W"l1'l1'tl'l lliJ'l 'll'W~tri (Guraya et al . 1993) 


91n,x'WU1 LbiJ'l'll'W~tri~1v1m~'WZlhu'W'lI'W~tri tl7ltlHbLtJ'l'lJtmtri 100 nfw.J~~tlU~1191 1 ~'Vl'j'1 t1 U'W 100 nf~ 
LL~:::~l 20 nf~ (f';~-r1?J.J'W1 'YWh 1'W'Vlf. 2547) 1:J~~H\oii1tl'W .ft''lci'J'WI:J~ ~~l~ 6.5 nf~ 1ci1'W~~vr'll'W~L ri~~1~~n 
'VlNnJ:::U1ln L~'We.h'WI:!'W~n~l 'l 3.2 L'l!'W~b~I?l'j' ~'l 2 L'l!'W~b~I?l'j' U I7l~'JWhw~vrbL~:::H~~~l~trn 5 nt~nf~nl7lvlU 
LU 'Wb'J~1 10 :)'W1Vi yh nl'j':) Lrl'j'l :::v1iil'J'Eltil'l'll'W~tn~lv1 iil'lt1 

- -r17lr11~ tl7ltlHb~1'El.:J Chroma meter Minolta 1'W CRAOO 'J'1t1'l1'WLU'Wr11 L * a* b* 

- -r17l~n'jj-rn:::L~'tl~Wr~~f'lmL'j''lni11LLUU Textu~e Profi le Analyzer (TPA) L~ 'Elmr11~ 'JlmL.ifi'l m'J'bLl9In 

Li.h l ::: nlnnl~~ If)~'W~'J wn~~~'W ~'Jl~~lm'j'mnl~'j''Jl-Jiil'Jtl'W ~'Jl~mi1m LL~~~'Jl~'Vl'WI?i'tlnl'J'b~tJ'J rtf'Jm~1'tl'l 
Texture ana lyzer ~'W TA-XT2i ti?ltlH1X'Jni?l~LLl9I'Wb~~'Vl'j''lnJ~U'tln (Probe) bU'tlf P/0 .5R 

- ~L~'j'l~1,,\'"lrnJl1~'Vl1'lrJil'W'Vll'l1.h~'6'il'Vl~Wr~rJi'JtI:)fi'VlI7l~'tlUbbUU Hedonic test LL~::: Descriptive test 1'W 

f,h9!~n'jj-rn:::i.hl11{] ~ n~'W 'j'~'l!1~ L~'tl~Wr~ LL~:::~'Jl~'l!'tlUbCi1m'J~ 1~~:::bL'W'W 7 'j':::Ci1u Hn~~iil'JLL'Vl'W~u1-tJl~ 
91'W'J'W 30 ~'W 

" 'Yl17l~1l'l 2 ~1 :)L~'j'l:::v1~~m'J''Vli?l~'tl'l'Vll'l~rlArtf'JmL~'Wnl'J''VlI7l~'El'lLLUU Completely Random ize Design 

(CRD) ~l~fUnl'j'tJ'j':::LiJ'W'"lrnJl1~'Vl1'lrJil'W'Yll'llh~~l'Yl~~cr~Hbb~'Wnl'j''YlI7l~'El'l bbUU Randomized Complete 

Block Design (RCBD) t~itJ1oii1tJ'J'LLnJ~~lb~9ZtJ SPSS bmtlUbVitlu~'Jl~bbl?lnl?il'l'll1l'lr11L'U~t1rJi'Jtl1fi Duncan's 

new multiple range test L~'Elb~'tlnJ::: t1~ b'J~lbb'lioiil'J~mm:::~~1'Wnl'j'I:J~l?lbbiJ'l'lJ'W~tnlii'ElltJ 
3. m ';!P1 n1:l1'1l Wl ~'IJ'il>l uil'l'll'UlIYrivlL'VI).n::illi 

~~ 19I1ltJ'l'lJ'W~tn~ eJl'Wnl'j' ll'lioiil'J~1'W'j':::t1::: b'J~l b~m:::~~91nii'El 2 ~n'jj-l ~~'lI'El 'l 'll'Wl i11'lJ 'tl'l Lij i11 LbiJ'l'll'W~tn 

Llf)tJUl7lbLiJ'l Lb~d'tl'W eJ l 'WI?l:::LLnN1~;J'lI'W117lIrh"n'W 80-100 100-120 bb~::: > 120 b~'ll 'Yl17l~1l'l 2 ~1 uliil'J'Elth'lLijl7l 

bbtJ,,'lI'W~Ln~ i:l'lJ'Wl l7lliil'l n'W~l:) Lrl'j'1 :::~1'Wv11'Wr11~ Lb~:::ri l rl'Jl~~'W"lI 'tl'l bbiJ'l'lJ'W~Ln b'li'Wb~ tJ'J nUoV1l 2 ron n,x'Wu 1 bLiJ 'l 
, 'V ' 11 

'lI'W~ triVllv1~l~ 'W'j'tJ dj'W'lJ'W~bn117ltJH nJ~U'J'Wnl'j'1'Wii'El 2 LL~:::Ul 'l1'W~ tnVilrJim:) bMl:::"n'WrJil'Wr11 ~ ~n'jj-rn~ LU'tl 
" 

~:lJcr~ :)bMl:::v1rlCW11~'Yl l"rJil'W'Yll'ltJ'J':::~1'Yl~~cr~1?l1~~1 Ci1u L'li'WL~mnuii'El 2, 
:) b~ 'j' l:::v1I:J~ nl'j''YlI7l~1l'l'Yl l 'l~rl Abl7l tJl.nltJ'J'LLnJ~~l b~"l 'J'tJ S PSS b~'tl b~1l n'lJ'Wll7l'lJ1l 'l LLU'l'lJ'W:IJtri~ m~l :::~~ 

" 
... ~ 

~~ n1'i'VICPI~'el.:j LL~~1';n'itu 

1. ~n1:l1 L 'l'i'l 1vtLibL"d'll1 1 L'VIum1'Un 'i:: U 'l'U m';j'r.J~omil'l'll'luJtri 
~~m'J'-rI7lrl'Jl:IJ~'W'lJ1l'l b:IJ~l7loiil'J ri1l'W1~rl'Jl~~'tl'W rl'Jl~~'W'lJ 'tl'l bLU'l 'j'~Ci1u m'J'bn i11 b"l~lYil'Wi bb~:::r11~'lJ1l'l 

bbiJ'l'll'W~bri~~~I?1"llnoiil'Jmwm n'lJ 6 ~-:JeJl'Wnl'J'LL'li~11'W'J'~t1~L'J~1Iiil'ln'Wbb~I7l'l1'W Table1 

"l1 11 Table 1 rl'Jl:IJ~'W'lJ1l'lL:IJ~i11oiil'Jri'tl'W'tlULbl?lnl?il'ln'W'tltil'l;Jtrtl~ly;)C1J'Yll'l~rlA (p~005) tl7ltJ~U~lbd1l 
'j'~tJ~b'J~l bL'li'Wl'W~'W rl'Jl:IJ~'W'lJ 'tl'lL~~i11oiil':l;Jril L~~~'W ~'l1m\\iii tJ 'lnu~~nl'j''YlI7l~'El'l'll'tl'l~1'J'U ~~:::'J'j"j'D'W::: (2546) 

~ Lb'li oiil'J b~WtJ'J 6 bb~:::1 0 .ft''Jb:I-J'l rl':l1:I-J~'W'lI'el'lL:I-J~l7loiil'J~eJl'Wm'J'bL'li"l:::;Jr11~'tltJ~::: 37 bL~::: 39 m'j'l ~oiil'JmWtI'J;j~ 'l 
rh'W'lI'tl'l'tl:::1:IJb b~ nA'W~:l-Jl m111~17l i?I 'nu~11v1:I-Jln 'W'tl n"ll n,x'W'J':::tJ~b'J~l LL'li L:I-J~l7lojJ,'J~ b~:I-J~'WiJ'l'l111~ ~'Jl:I-J~'W'lJ1l'l 

" 
bbtJ'I'lJ'W:I-J tri~lrJiL~ :I-J~'Wl?il'l n'WrJi'JtJ 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



48 

Table 1 Effect of soak ing time of RD6 glutinous rice on moisture content of grain and flour, degree of 

gelatinization and color of Kanom Koh flour 

soaking 

time 

moistu re 

co tent of 

moisture 

content of 

degree of 

ge latinization 
color va lue 

(hours) gra in (%) flour (%) (%) L* a* b* 

35.28±0.38
c 7.39±0.14c 72.30±0.15

c 94 42±0.1 2a -0.53±0.01c 7.87±0.05
c 

3 37.39±0.23
b 

8.24±0.12 
b 

77.07±0.18
b 

93.84±0.09
b -0 .56±0.01 b 8.96±025

b 

5 38.36±0.17a 8.65±0.17a 81 .17±O. 12
a 

92.31±01O
c 

-0.60±0.01
a 9.99±0.12a 

Mean values followed by different superscript in the same column differ significantly (p~0.05) 

b~'tlf) bf))'1 :;1X:r:; cP11J nlnnf1l b"lg'llVih.le]'lI'El..:J bbU..:J'lI'UJ.Jtri ~1J~1 b~'El1oii:r:;tJ:;b':Jg'll bb'll b:wi1f1l-ii1'Jb~J.J~'U :r:;cP11Jnl:r 

bnf1lb"lg'llYi1ue]"l:;b~J.J~U'ElrJl..:Ji'l'!!tJ~1r1C1Jvn..:J~niii (p.s:0.05) r,nn~'El tJg'l:; 72.30 b1JU 81.17 ~'l~ bti'El..:J"llm~'El1oiib'Jg'l1 
b~J.J~U mmruJl~b:wi1f1l-iil'lf1l f1loTI1JB"l:;b~J.J~U '11111.X:r:;cP11J nlnnf1lb"lg'llYi1U'lfb~J.J~U b~'tl bmtJ1J b~tJ1Jn1Je"g'lnl:r

~ 

'Ml'1'l'tl..:J 'lI'EI'l l:'lltJ~U t:w:rl!11J (2546) ;..:JUf1Jf)'l1J.J~UllU..:Jn~'ltJ11.XbUU~'EltJg'l:; 30 40 bbg'l:; 50 ri'ElU11.Xf1'l1J.J~'tl'Ue.hu 
'tltJ.J'lf11J.Jtf)n'l~ ~1J~1:r:;cP11Jnlnnf1ll"lg'llYi1ue]lUU~'El tJg'l:; 69.42 76.32 llg'l:; 83.89 1?I1J.J~hcP11J;..:Jl~:W~Ul?llJ.J 
".~ J', "" u
u:rmruf1'llJ.J'llUl'llUlf1lmnU 

~hUril~'lI'El'llbU..:J'lIUJ.Jtri ~1J~1 b~'tl1oii:r:;tJ:; l'lg'll bb'll bJ.Ji1f1l-iil'l b~:w~U rilf)'llJ.J~~l..:J (L*) 'lI'tl,mu..:J"l:;g'l f1lg'l..:J 

'i'h'Uril~llf1l..:J (a*) ;..:J~f1lg'l1J lbg'l:;ril~bV1~'tl..:J (b*) "l:;b~J.J~U'tlrJl'1i'l'!!tJ~1r1C1J'VI1'1~n~ (p.s:0.05) l~'tl~'1 bnl?1,~htJl?ll 
~1J~lbbU..:J'lIUJ.Jtrii'l~ bVl~'tl 'l b-iiJ.J~U f11f1l~llti'tl'l"llnnl:rnlnnf1l uliiBtJ1~Jl I?11g'l tf1ltJhnoiib'flU1'l1~lllJ1J lJ.Jg'lg'llff1l 

(Ma illard reaction) :r:;V1~1'1JlI?11g'llbg'l:;tU :r~U1UbbU'l tf1ltlllU..:J"l:; bnf1l"ll nnl:r11ltf1l:r1g'l'111~JlI?11g'l1i;i'l~'l"l :;yh 
ulimm n1JVI~b'Eli'lu~'El~1ut:w bg'lf)'1'l'll'fl'l mf1l'El:;mUVI~hh~u'11111.Xln f1llU'U~1:r1.h:;n'tl1J~JlI?11'1'l~U ll'1'l:;l:'l'tl f1l f1~'fl..:J 
nW.J'1'lnl:r'VIf1l'1'l'fl'l'll'El'l YlruYi~~ fJ.Jflnllm.r (2547) ~'1I?lf1lbbunL lJ..:J -iil'l~'ltJf) 'l1J.J~'El u1'lJ.Jn1Jf1'l1J.J~U tf1ltJ11X 

f1'll:W~UllrillU..:J-iil'lbV1iltJ'l n'll 61u:r:;cP11J 20 ll'1'l:; 25 lU'ElflsDU!?l bb'1'l:;11Xf1'l1:W~'tlU~ 105 'El'lf"11 b'll'1'll~tJ~bU'U b'l'1'l1 30 

Ul~ ~1J~ll~'Elf1'llJ.J~U'lI'fl'lbbU'lb~J.J~U rilf1'llJ.Jl:'l~l'1 (L*) g'lf1lg'l..:J"lln 93.07 L1JU 90.82 rilril~ llf1l..:J (a*) b~J.J~U"lln 
-48.12 bUU -54.56 ll'1'l:;ril~bV1~'El'l (b*) b~:W"lln 5.41 b'lJU 7.89 

ril~'lI'fl..:J'lIUJ.Jtri~ e-I~ l?I"lln bbU'l~1~"lln-iil'lbVliltJ'l~'1 bb'llJl1u:r:;tJ:;b'l'1'l1I'il..:JnU bl~f1l'l 1U Table 2 

Table 2 Effect of soaking time of glutinous rice on color va lue of Kanom Koh 

soaking time color value 

(hours) L* a* b* 

92.37±0.51a -0.31 ±0.01
c 12.21 ±0.27c 

3 89.73±0.27
b -0.36±0.01 b 13.53±0.30

b 

5 88.14±0.69
c 

-043±0.01 
a 

14.58±0.30
a 

Mean values followed by different superscript in the same column differ significantly (p.s: 0.05) 

"lln Table 2 ~1J~l:r:;tJ:; b'l'1'llll'll-iil'l bV1iltJ'l~l'il..:J nui'l e-I'1'lyh 11.X~'lI'El'l'llU:Wtri lll?lnIPh'lnu'flrJl'1 i'l'!!tJ~lr1C1J 

'VIl..:Jl:'lniii ( p~0.05) b'll'Ub~tJ'l n1Jmill~'lI'fl ..:JbbU..:J n'Ch'l~'flrilf1'll:W~~l..:J (L*) 'lI 'El'l'llUJ.Jtri~1~i'lril'1'lf1l'1'l'l 'i'hUril~llf1l..:J 
(a*) ~..:J ~f1lg'l1Jbb'1'l::;ril~ bV1~'El..:J (b*) "l:;b~J.J~U ~'lI'UJ.Jtrid1il"l::;bnf1l~'U"llnnlnU~tJubbUg'l'l'll'El..:J~'lI'El'l bbU'I~{nm10ii 
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~ ~n1jt)~ ld'el ~~ ~'!'i ril'"ltJ lrl1'el'lt)~ ld'el~~ ~'!'i'lJ'el'l'lJtmtn~ ~~ !9I'''l 1 n llU 'l~1Ji"l1 n-iil'"l L 1.rntJ'"l~'llb"liJ , 1 'W 

j:::tJ:::b'"l~lfil'ln'Wll'!'i~'llw Table 3 

Table 3 Effect of soaking time of g lutinous rice on texture of Kanom Koh 

soaking time (hours)
characteristics 

3 5 

hardness (N) 9.39±0.23
c 

1002±OAO
b 1192±OA 1 a 

fracturabili ty (N) 9.60±0.66
c 

11.23±1 .27
b 

12.53±1.53
a 

adhesiveness (N'sec) -5.11 ±1.57
b 

-6.34±1.S6
b 

-7 .70±25S
a 

springiness (mm ) o54±O.06
c o65±O.07

b O.73±O.OSa 

cohesiveness (ratio) 01S±O.03
c o 31±O.06

b OA7±100a 

gumminess (N) 1.6S±O.31 
c 

3 .12±O.64
b 

5.57±1.26a 

chewiness (N' mm) 160±OA5c 2.66±O.36 b 3.23±O.60
a 

Mean values followed by different superscript in the same row d iffer significantly (PeS 0.05) 

"l,n Table 3 'YnJrjlb'"l~I~Hll"li-iil'"llVlilm~fil'ln'W"l:::iJ~~Yl l1,xAl1lrljl:::i~m~ru:::ld'el~~~~'Vlnrill'W'lJ'el'l 
'lJ'W~Ln~lrilfil'l n'W'elti l 'liJUtJ~, f1C1JYll'l~n~ (p~0.05) t~tJ A l ~lriliJ bb'W'"l t i1~ l~~~'Wm ~j::: tJ::: l'"l ~lll"li-ii1 'd~ l~~;'W 
"l,n Table 1 "l::: Lii'Wrj,th~tJ~~If1ru~iJ~~fi'eln1mJ~tJ'WllU~'lmmruJ,1'Wl~~~-ii''"l~'elj:::tJ:::L'd~ILL"li-iil'"l t~ m~'el 
j:::tJ:::L'"l~1 b~~~'W l~~~-ii''"l''l:::~~..n1J~'1ril~1 n~'W l~'eltll1u1,xrl'"lI~~'el'W~'lYll1,xj:::A1J nnnn t'I L"'l~IVil'W'lh~~~'Wbl~::: 
iJ ~ ~ fi 'el Al1 lrln :::iL d'el ~~ ~~'lJ'el'l'lJ'W~tri min 'I ~'el 9 :::Yll1 ~Al rl 'II ~ LL-n 'l (hardness) AI nljbL~ nLun::: 

, ~ j' ~ . " , ~~ 
(fracturability) rllnnnnn:::~t'I~'W~'d (adhesiveness) rlll'l'"lI~Vltj'W (spring iness) rllrl'"lI ~~I~ljmnn:::j'd~~'"l n'W 

(cohesiveness) Al l'l'"ll~lVlilm (gumminess) LL~:::Alrl'"lI~YI'Wfi'elnnn~m (chewiness) L~~~'W L~'el'l"'llnllU ~;j 
j:::A1Jn l nnt'l b"'l~IVil\.!-n~1 n Yll1,x bd'el~~~~ 'lJ'el'l'lJ'W~tri Lnl:::j'd~n'WLLt.l'W~'W ~'el'lHi LLj'l l~m L~~~'W iJ n1j~~ Y1'h\ 
b~~~'W"l:::t'lt'I..n1JJ'bl~:::ln~btl'Wb"l~lril~lnnrj , (n~, ruj'lrr V'i1j'el~ bb~:;l~'eln~ lItJ:::"l'el~'lJt)ru, 2550)

~ ~ ~ 

~~nnjYl ~ ~'el1JYll'lUj:::~ l Yi ~~ ~~'lJ'el'l'lJ'W~tri~ ~ ~ ~"l1 n m'j 'l~lJ)"'l1 n-iiI 'llVlilm~'l bb"liJ,1 'Wj:;tJ::: l'I ~1 fi l 'l n'W 

bb~~ 'll\.! Table 4 

"l,n Table 4 ~1Jrjlj:::tJ:::l'd~llL"li-iil'"l~fil'l n'W"l:::iJ~~Yll1,xrl:;bb'W'WYll'lU j:::~I Y1~~ ~'6'lYlnJ)''W'lJ'el 'l'lJ 'W~t ri~ , 
YI~~'el1Jbb~nfi l 'ln'W'elth'liJutJ~If1C1JYll'l~n~ (p~0.05) 

J)''Wrl'"ll~b1tJ1J'lJ'el'l ~'"lVl\i, bb ~:::J)''WI'l'"l I Wn'el1J~n~ru:::Uj,n{] ~1Jrjl'lJ'W~tri~~~~"l1 n-iil'"llVlilm~ ll"liJ, 1 

-B-'d t~'l'lJ)rl:;lL'W'Wmn~~~ VI ~ltJ~'liJ~'"ll1mJ~~~ i'ldt.l1"l:::b~'el 'l "l 1 n llU'l~YlI"l1 n-iil'd~ bb"li'Wl'W~'W"'l:::iJrl'"lI~;'W~1 n 

~'Wll~:::iJj:::A1Jnnnn~b"l~I Vil'W-nmn~'W (Table 1) .yh1~bVlilm~t'I~~'l4- ~'"lVli119'lhh1mJ 
J), 'W~'il' 'd'l1'el'l bd'el'll'W~ ll~:;J)''Wrl'"lI~'n'el1J~ ~1Jrj''lJ'W~tri'''lln-iil'd bVltJm~ ll"li 1 -B-'d t~'llJ)rl::: ll'W'W~ 1 n~~~, 

~'1liJ~ '!I 1 'J~ln~~~ ~'el~rl~'1l'ln1Jrh~'lJ'1l 'l LLU'l~ ~~~lJ) (Table 1) 

J), 'Wn~'W-ii, '"l rr'"llb~:::rill 'Wrl'd l ~'l!'el1J n~'W-iil'"l rr'"l ~1Jrj''lJ'W~tri''l1 n-ii,'d lVlilm~ ll"li 1 -B-'"l t~'1"l:;lrilrl:::lb'W'Wi'l 
~'el'lrill\.!~JJ l n~~~ A'el"l:::iJn~'W~ ln~~~ l~'el'l"l1md '1lHiL'd~ l lL"lii1'1ltJ l~~~-iil'd "'l:::iJrl'dl~;'Wi1'eltJ (Table 1) l~'1lnn" ~ 

1~1'l'"l 1~ ~'el'W1'W6Jl'"l'l nn j '1lm::: ltl t'I n ~'WVI'1l~-iil 'drr'dm n nrj 1 Yl 1'l lliril rl::: lb'W'Wrl'"l 1~'l!'1l1Jm n nrj , ril'"l tJ 
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Table 4 Effect of soaking time of glutinous rice on sensory evaluation score of Kanom Koh 

soaking time (hours) 
sensory characteristics 

3 5 

surface smoothness 5.82±007a 5.77±0.10
b 

500±0.1 7
c 

li king of appearance 5.81±0.16
a 504±0.12 b 406±0.11

c 

whiteness 5.90±0.13
a 

4.13±0.10
b 3.05±0. 1Oc 

liking of color 5.92±0.17" 5.03±0.12 b 4.24±0.09
c 

smell of roasted ri ce 5.90±0.1 3" 4.13±0.10 
b 2.92±0.12c 

liking of smell 6.13±011
a 5.13±0.11 b 4.16±0. 12c 

st icki ness 3.01 ±0.15
c 

5.03±0.12
b 

5.81 ±0.19
a 

liking of stickiness 6.06±0.09
a 5.13±0.11 b 4 .16±0.12c 

difficult to swallow 5.82±0.15
a 

5.1 3±0.11 
b 2.92±0.12c 

liking of texture 604±0.11 " 5.09±0.14 b 3. 70±OAOc 

overal l liking 6.10±009
a 5.03±0.11 b 300±0.14

c 

Mean values followed by different superscript in the same row differ signi ficantly test (PS 0.05) 

riil'U~m~tru ~ b'\-ll1m~~Y1''U 'WUrll'l1'Ul-Jtri!Onniil()b'\-ll1m~bb'll 5 i'ltl-J~lriiV'1~bb'U'Umn~'i'l~ '\-ImtJD~ ~ 
~n'jj'ru~ml1m~~Y1''Umn~'i'l~ bti'El~~lnd'l'Ubbu~~~~~i?1Un1nn~b~tnVll'U'lfmn ;~~'El~V'1~'El~nUI:J~'V1~~'ElU'lI'El~bd'El 
~w:r~'lI'Ul-Jtririil'Un1nn1~~(?I~'Ui:]'l (Table 3) ~'l'WriiI'WV'1'lIl-J'll'ElUb~'El~W:r~riil'UV'1'lIl-Jml1t.J'l 'Wurll'l1'\.mtri~lrii~ln 
0jj,'l~ bb'rldJ'Wb'l~1 1 i'l tl-J~ lriiV'1 ~ bb'W'Umnnrllf?1'l'Elt.h~~'W b'W~I~~V'1'lIl-J ml1t.J'l~(?IY1''U~'EltJnrll 

riil'W~n'jj'ru~LL~~!J ~ V'1'El Lb~~riil'UV'1'lIl-J'll'ElU Ld'El~w:r~riil'Ufl'lll-J LL~~ 'WUrll'l1'Wl-Jtri~lrii~lnnlHL'llih'l 1 

i'ltl-J~~ ~lriiV'1 ~bb'W'Wm n~~,(?I '\-1m tJ D~iJ~n'jj'ru~ LL ~~!J ~ ~ 'El~~J1n Ln (?I ~1mBl-J 1 ruV'1'lIl-J;'Wbb~ ~n1 nn (?I L~~IVll'W'lf'll'El~ 
bbU~ th1~b~'El'll'Ul-J bb~~~'l'WbU'U~n'jj'ru~br;i'W'lI'El~'lI'Ul-J tri (~;h.rn~I'Wl-Jll'1 ~fil'Ul:J~ I?1Jlru'l'l'ElI?1~I'\-1 m~l-J, 2546)... . 

riil'WV'1'lIl-J'll'ElU t (?lm'll-J 'WUrll'l1'Ul-Jtri~lniil'l ml1tJ'l~ bb'll 1 i'l tl-J~~~lriiV'1 ~ bb'U'Wl-Jln~~(?I bti'El~~lniJV'1'lIl-J, 
~tJU'lI'El\li:]'lVl~' ~'lIl'l'll'El\lbd'El'll'Wl-J ~n~'UVI'Ell-J'lI'El\liil'l~'lmn~M ~~n'jj'ru~ml1m~(?IY1''U~'Elt.J bb~~~~n'jj'ru~bb~~, 
~'l'U I?1NI?11l-J~n'jj'ru~ ~~'lI'El\l'll'Ul-Jtri 

b~'ElY1~I~rul~lnl:J~n1~'V1 (?1 ~'Eluvr~'\-Il-J(?I ~~Urll~~tJ ~ b'l~lbb'lliil'l~ml-Jl~~l-J~'El 1 i'ltl-J~ bti'El~~lmbu~~lriiiJ 
iPI'lIl-J;'Wbb~~~~~i?1Un1nn(?l b~~IVll'W'lf~ bVlm~~l-J (Table1) b~ml1l-Jl't11'l1'Ul-Jtri 1Ii''l'Eltll\1~lrii~~lriifUV'1~bb'W'Uriil'U 
l'il~ 1 ~'ll-Jvr~V'1~bb'U'Uwnl-J'll'Elut(?lm'll-J~~'i'l~ (Table 4) 9~H~~t.J~b'l~ILb'lld1'Wn1~I:J~l?1 bbU~'lI'Wl-Jtrib~'El'V1(?1~'El\lt)]'El1tJ 

2 . ilIm~t1 'l1 'U1 @l YlL\n.n::?UJ 'lI'il ~LLiJ~'lI 'U~tri 
b~'El'V1(?1~'El\l1:J ~1'1 bbU \I '11 'Ul-Jtn1(?1 tJ1oifL'l ~1 bb'liojj,'l~ b'\-ll-Jl~~l-J~'El 1 i'lt l-J~ uliil'lm'ElUbb~'lu(?I1~~'lI'W1 ~ 

I?il~n'W ,.)1V'1'lIl-J;'W ")1~'lI'El,lbbU~'J'Ul-Jtri bb~~")I~'lI'El\l'll'Ul-J tri~I:J~I?1~lmbU~'lI'Ul-J tri~iJ'lI'Wl(?1l?il\1n'Wbb~(?I~1'W Table 5 

~1 n Table 5 'WUrll b~'El'll'U1 (?I'lI'El~ bbU..:I bii n~\I ,.), V'1'lIl-J;'W'lI'El~ bbU\I~lrii~ ~b~l-J'Eltll~~Um~lrlf1!'V11 ~ ~ Ci ~ 
(p::;O .0 5) b ti'El\l ~ 1 n bil' ~ bbU ~ \l nu (?I~ ~ bn (?I n1 m Ci1 n bn (?I~'U1 'Ubb 'U'l b~'Uf~iJ ~'Ufj~ tV'1 b'l b~'Wc;)~~\l n't11 ~lt.J1 'W ~ ~Vlrll~ 
m~U'l'Un1m(?l';;,1~n~l-J 11lt (?l ~Yl~n~'l bu'Un~l-J~~lm~n9U tl-J b~fl~'lI'El~~'1rii1'Wt l-J b~fl~ bbu~iJmn~'W ~\I';;,1~ bbiJ ~ 
~~'lI'U1 ~ biin~\liJ V'1 'lIl-J;'U~'lnrll bbU~~iJ'lI 'W1 ~1m1j b~'Elbiiu~unmn1~ bVliJ'El'Un'W (!\I'W[11 'W~~~rr~~l-J1UCi1, 2539) 
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~,U~ ~1JrJl l~ 'eHlU\liJ'lJU1V1l~n'i'l\l Y'ilA'lIl-J~rJl\1 (L*) "l~ l~~~U ~'lUY'il~llV1\1 (a*) ;" ~V1'i'11J ll'i'l~Y'il~ 
m~'tI'l (b*) "l~'i'lV1~N'tI8 ' 'li:i1JtJ~, r1blJY11'l~fi~ (p~O .05) lti'tl\l"l1 n dj V1llU\lihUI V1l~m-111'IXiJmJ'C~tJ\lIi1'l'lJ'tI\lliiV1llU" 
:nV1~U l~'tI1V1Y'iI~ lii V1llU'li:i'lJU1V1l~nVIl11XiJ mJ'~ ~Yi'tlUll~'lm n~u 

Table 5 Effect of particle size of flour on moisture content and color of flour and Kanom Koh 

particle moisture 
color of flour color of Kanom Koh 

size content of 

(mesh) flour(%) L* a* b* L* a* b* 

80-100 7.46±0.05 c 
93.33±0.25c -041 ±007a 

8.85±0.28' 88.33±0.18
c -0 42±0.01 a 12.22±0. 17' 

100-120 7.64±0.04 b 94.33±0.22b -0 37±001 b 
8.27±0.13b 8881 ±0.27

b -0 36±001 b 11. 15 0.17b 

> 120 7.79±0.05' 9477±006a -0 31±001 c 7.90±0.06c 89.79±042' -031±001 c 10.07±019
c 

Mean values followed by different superscript in the same column differ significantly (p~ 0.05) , ns = not significant 

~,U~ 'V'Ildll~'tIllU\liJ'lJU1V1I~n'i'l\l Y'ilA'lIl-J~rJl\1 (L*) "l~l~~~U ~'lUV'll~llV1\1 (a*) ~ \I~V1'i'11J ll'i'l~Y'il~ 
l'l.-1~'el\l (b*) "l~'i'lV1'i'1\1mh\liJ1JtJ~1r1blJY1 1'l~fi ~ (p~O .05) lti'tl\l"l 1 mii V1llU'liJ'lJUl V1l~ n...111'IX~mn1tJ\lIi1'l'lJ'tI'lliiV1llU\I 
:nV1~U l~'tI1V1Y'iI~ liJV1llU\liJ 'lJU 1V1 l~n...1 11ifiJmJ'~~Yi'tlUll~\lmn~u 

~'tIUl llU\I~l~me.J~I?1'lJUl-Jtri 'V'I1JrJl'lJUl-Jtri~e.J~I?1"llmlU\I~iJ'lJU1V1l~n"l~iJY'iIA'lI~~rJl\1 (L *) l~~~U Y'il 

~llV1 \1 (a*) ~\I~V1'i'11Jll'i'l~Y'il~m~'tI 'l (b*) 'i'lV1'i'1\1'elth\liJtrtJ~lv'1blJ'Vl1'l~fi~ (p~0.05) ~\I~'elV1A~'tI'ln1JY'iI~'lJ'tI\lllU\I 
lri'tl1 lAJ'I~"fe.J'i'I m J'1 V1 l~'fl~~er~'lJU~tri~e.J~I?1"l1 n lli1\1'lJU~tri~iJ'lJU11'1 !Pil\1nUll~ 1'1\11uTable 6 

Table 6 Effect of particle sizes of flour on texture of Kanom Koh 

size of flour (mesh) 
characteristics 

SO-100 100-120 > 120 

hardness (N) 9.27±009c 944±007b 964±007a 

fracturability (N) 9.57±0.57c 10.69±0.67
b 12.67±145a 

adhesiveness (N *sec) -2 .61±0.5Sc -3 .67 ±0.62
b -5.14±0.32' 

springinessns (mm.) 0.64±0.10 0 .62±0.07 0.61±008 

cohesiveness (ralio) 0.14±001c 016±001 
b 018±001 a 

gumminess (N) 1.25±0.12c 1.53±0.10
b 1.71±0.12a 

chewiness (N • mm) 0.87±0.33 c 1.51 ±037 b 1.74±0.3Sa 

Mean values followed by different superscript in the same row differ significantly (p~0.05) , ns = not signi fica nt 

"l, n Table 6 'V'I1JrhY'ilA'lI~llojj'l Y'ilmJ'lbl?1mLiJ'l~ V'l lmnm~~V1~Un'l Y'ilA'll~~lmJ'mm~J''l~!?l'lnU 
Y'il A'lI W'I.-1UtJ'l ll'i'l ~ V'll A'lI~Y1UIfl'tl mn~tJ'l"l ~i:i llU'l t iJ~ l~~~Ul~'tIllU'liJ'lJUI V1 l "::; n'i'l \l un l~u~i1A'".n~mju~'llaJ, 
Ifl l 'lnU'eltJl\1iJ1JtJ~ ly;)blJY11'l~ fi ~ (p 0.05) lti'tl'l"llmlU'l~iJ'lJU1V1l~nmn"l~l1tJ'lIi1'l nu:nV1 brimJ nnV1!1V11u~UI?1't1U 
n1J'~u~Li'lJU~ tn...111i4llUUll'i'l ~ llojj'l ~U L~'tI ~~ er~'lJ'el'l'lJUl- l tri~'lln1~J''l~ nUbbUU~Ull'i'l ~ ~'el\lH'IIJ'\Il~tJ'l l~~~U 
U'tI n"llmru1uiul?1't1umJ'~uJ'Li'lJu~tniJ~'lue.J~~~ lUUJ, l~'tI blU\liJ'lJUI 1'1 b"::; nmnvil1i41'1 V1-n1JJ,1~~ mJ'lm~Ii1'l 

~ ~ 

llU~'lllUU~U...111'IX~'tI\l1oil llJ''l~'Yll 1.,xIn 1'1 mml?1n blJJ'I~l~~~U l~'tI 'lJU~ tn"l ~iJ A'lIl-J b'l.-1U'el ~'I.-1U~ bl~ ~~ V1Yl'Ul~1J~U 
e.J~mJ'Y1 V1~'tI1JY11'lLiJ'~~IY1~~ erMJ'tI'l'JJ'W~tn~ e.J~ 1?1"lln llU\I'llUl-Jtri~iJ'lJUI V1lfll'lnUll~V1\11u Table 7 
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Table 7 Effect of particle sizes of flour on sensory evaluation score of Kanom Koh 

size of flour (mesh) 
sensory character istics 

80-100 100-120 > 120 

surface smoothness 500±0.1Yc 5.77±0.10b 5.82±00Y" 

liking of appearance 5.12±0.08
c 

5.85±0.06
a 

5.49±006
b 

whiteness 3.29±0.14c 4.22±008
b 

49Y±0.09" 

li king of color 4.95±0.09
b 

5.48±0.11 
a 

5.48±0.09" 

stickiness 4.14±0.08
c 

4.53±0.25
b 4.82±00ya 

liking of stickiness 4.64±0.18 b 5.00±011" 4.35±0.08
c 

difficult to swal low 6.04±0.22' 5.54±0.28 b 4.95±0.2Yc 

liking of texture 580±0.09
a 5.Y9±0.10· 5.36±0.Oyb 

overall liking 4.36±0.12c 5.66±0.15' 4.95±0.26 b 

Mean va lues followed by different superscript in the same row differ significantly (psO.05) 

"nn Table 7 'V'lU~''l1'W'C'1'l1'el-l bblJ-l~{?i1-ln'W"'1~iJ ~~'Y111"xV'l~bb'W'W'VlrhlU :r~~I'Vl ~~ er~'V.!ntl\'l'W'lI'el-l'll'W~ Lri~ 
'Vl C'1 ~'elU bbl?1 nlPll-l n'Wmh-l iJ'l1tJ ~, f1C1)'Vl1-l ~ fi ~ (p~O 05) 

tl\'1'WV'I'lIl-Jb1tJu'll'el'l~'lVlUl'V'lU~lb~'ilH'bbU-l~iJ'lI'W1C'1biin~'el > 120 bwn "'1~v;'1"x'll'Wl-J'i:n1t1\'V'I:;bb'W'Wmn~~C'1 
VlmtJ~-lil~'l b1tJu~ln~~C'1 b~'il-l"'11n bi'lC'1bbU-l~iJ'lI'W1 C'1 biin"'1d~tJ-l~'l:nC'1n'Wl-Jln~'W v;'1"xilV'l'lI~ b1tJU'll'el-l ~'lVlUlm n 

~'W tl\'1'WV'I'lIl-J'l!'elU~m~ru:;unniJ'V'lU~I'l1'W~'i:ri~1-nbbU-l~iJ'lI'W1C'1Ul'Wn~I-l~'el 1 00-120 bl-J'lllt1\'V'I~bb'W'Wmn~~C'1 
tI\"'W~'lI''l'll'il-l bd'el'll'Wl-J bb~~tI\'l'WV'I'lI~'l!'elU~ 'V'lU~lb~'elHbbU-l~il'll'W1C'1 biin~'il > 120 bl-J'll "'1~v;'1"x'll'Wl-J'i:n1t1\' 

V'I~bb'W'Wm n~~V) b~'el-l"'11mbU-l~iJ'lI'W1v) biinn~I"'1~ilfilV'1'lIl-J~~I-lmn~'W (Table 5) 

tl\'1'W~n~ru~ bwWm~C'1Yf'W 'V'lU~lb~'elHbbU-l~il'll'W1v)biin~'el >120 bl-J'll "'1~'Y111"x'll'Wl-J'i:n1t1\'V'I~bb'W'Wmn~~C'1 
VlmtJ~-l il ~n~ru~mum ~V)Yf'Wm n~ ~V) ~'l'WtI\'l'WV'I'lI~'l!'elU bd'il~l-J er~ tI\"'WV'I'lIl-J mum 'V'lU~ 1'l1'Wl-J'i:ri~H'bbU-l~ iJ 
'lI'W1v)Ul'Wn~I-l~'el 1 00-120 bl-J'llJ'W1t1\'V'I~bb'W'Wmnn~I~'lm.h-l~'W vY-ldb~'il-l"'11m~'elHbbU-l~iJ'lI'W1V)1mu bbii~I"'1:;iJ 
~n~ru~mum ~V)Yf'WU'eltJ bblPlmnm ~~ v)'lI'el-l bd'il'll'Wl-J"'1~u'elmn'W1u v;'1"xn'el'W'lI'Wl-J bbl?1nVl~v)'il'el n"'11n n~1t1\'~ltJ bblPl 

thH bbU-l~iI'lI'Wl(il b~ n bn'W1u "'1 ~il~n~ru~ bVlum ~V)Yf'Wmn bn'W1u"'1'W~'Vl (il~'iluhitJ'ill-J fu 
~ 

tl\'1'W~n~ru~bb"x-l1JM'il 'V'lU~lb~'elH'bbU-l~iJ'lI'W1V)1vmJ~'el 80-100 bl-J'll "'1~1t1\'V'I~bb'W'Wmn~~V) VlmtJ~-liJ 
~n~ru:;bb"x-l1Jv)V'I'ell-Jln~~(il bn'el-l"'11nm:rH'bbU-l 'lI 'WI V) 1Vlbk! bbU-l"'1~~Wnu V'I'lIl-J~'W1t1\'u'eltJn~1 (Table 5) 'V';'1"x'll'Wl-J'iri 

ilV'l'lIl-J~'WU'eltJ L~ 'elfUU:i'~'Vll'W9-liJ~n~ru~bb"x-l1Jv)V'I'elmn ~'l'WtI\'l'WV'I'lIl-J'll'elUbd'el~l-Jer~tI\'l'WV'I'lIWb"x-l 'V'lU~''l1'Wl-J'i:ri 
~H'bbU-l'll'W1v) 80-1 00 bl-J'llbb~~ 1 00-120 bl-J'll1t1\'V'I~bb'W'Wmn~~(il ~-l bd'il'll'W~ bb"x-li'l'Wbll'W~n~ru~b~'W'lI'il-l'll'Wl-J 'i: ri 
(~I'l1n-ll'Wml?l:rJl'W~~I?1Jlruev1'flI?l~IV1mm, 2546) 

tI\"'WV'I'lIl-J'll'elu'i:(ilm'll-J 'V'lU~I'l1'Wl-J'i:ri~H'bbU-l~il'll'W1v)Ul'Wn~I-l~'il 100-120 b~'ll 1t1\'V'I~ bb'W'Wmn~~(il 
=l =l """ i.I n I d.:::ol J' .::::I IV =l.c::::o. ,,'!f '" I =l ...... i.f 

b'V'lJ'I~'lI'Wl-Jl-J V'I'lIl-JbJ'tJU ~'lVl'Wlul'Wn~l-l l-J~'lI1'l'll'il-l b'W'el'll'Wl-Jl-Jln l-J~ n~ru~m'Wml?lV)Y1'Wul'Wn~I'l l-J~ n~ru~ bbVl-l 

'tlv)V'I'ilUl\Jn~l-l ~'l'W'lI'Wl-J'i:ri~H' bbU'l~il'll'W1v) bii n bb~~1V1qj~'el > 120 bb~~ 80-100 bl-J'll 1t1\'V'I:;bb'W'WU'iltJ~'lI?lIl-J~'~U 
"'1~ b~'W~1bbU-l~iI'lI'Wl(il biin ~'l "'1:;ilfilV'1'lIl-J~'W bb~:;~'lI1'l b~l-J~'W (Table 4) bb~ ~b~'iltJll-J1 ~~I?1'l1'Wl-J'i:ri "'1~1t1\' 

'lI'Wl-J~il~'lI1'l~'W (Table 5) bb~~ilbb'W'l'i:Ul-Jmn~l-J'lI'el'lfilV'1'lIl-Jbb~'l mnbl?lmUJ'I:; mnm~~V)~'W~'l V'I'lIl-J~lmJTl 
bm~J''ll-J~'ln'W V'I'lIl-JmUm bb~~V'I'lIl-J'Vl'WIPl'ilmn~m (Table 6) "'11n~~mJ''Vlv)~'ilU'Vll'lUJ'~~I'Vl~l-Jer~ mnl1bbu-l~ 
il'll'W1 (ilUl'Wn~I'l~'il'el~1 'W'J!'l-l 100-120 bl-J'll l-Jl ~~I?1'l1'Wl-J'i:ri"'1~'Y111"x1Mu V'I~bb'W'WtI\"'WV'I'lIl-J'l!'elU~n~ru~un niJ 
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fI'l l l-J'l! 'il U~ fI'lll-J'll'ilU l~'fl~l-J ~~ ~ltJfI'lll-J milm f)'l l l-J'll'ilU l~'il~l-J ~~CP\l tJf)'ll:!-J bl ~-.l bl~:;f)'l l l-J'lI'flU tl'1m'll-J~-.l~1'1.~ 

(Table 7) ~-.lLtltJ'lJ 'tJl (i)~fI'l n~'fl nH' 

91 n n 1 ~ ~ mj'l~:;8:; mn~ lVll-J1 :;~l-J1tJnl nl'lloii1'l lVlilm n'iltJb~ f)'l1 1-J1'iltJ 1 tJm:;U'ltJnl n.J ~!il UU-.l'lJtJl-J tri 

tI'18t.nl'l~1 1 3 bl~:; 5 i'lll-J-.l ~U~1~:;8:;l'l~1~ l~ 1-J~tJiJ~~'I111~fI'l11-J~tJ'lI'il-.lll-J~l'1iil'ln'fltJ1~f)'l11-J1'fltJ f)'lll-J~tJ 
'lJ'EN blU-.l'lltJl-Jtri ~:;~Unlnn 1'1 19~1':;; \tJ sff'll'il-.l bbU-.l bl~:;ri1~ m~'il-.l'll'il-.l bbU-.l l~l-J~tJ!illl-J~lvlU b~'il·\h.I.U-.l~\Jf1tJ ~~l?l 
'lItJl-Jtri ~U~l~mj'ru:;ld'fl~l-J~~'lItJl-JtriiJAlf1'll l-J lL~ -.l (hardness) AlnlHb!ilnLtJ~l:; (fracturability) Alnlnnl:;~1'1 
" 

YltJeJ'l (adhesiveness) Alf)'ll:!-JVI~tJ (springiness) Alf1'lll-J~lm~mnl:;:i''ll-J~'lntJ (cohesiveness) ~ltJAlf)'lll-J 
i..- I ~ tJ 

bVl11m (g u m m iness) b b~:; Al fI'll :!-J'YItJrPl'fl nln~m (c hewi ness) b~l-J~tJl?lll-J~1 vlU tJ'fl m 1 nilu-.l~U~l b'l~1 bb'll bl-J ~ 1'1 

oiil'l~ml-Jl:;~:!-J ~ 'fl 1 i'lt:!-J-.l tI'18Alf)'l11-J~tJ'lI'il-.lbl-J~l'1oiil'ln'fltJUlm'fluiJA11'fl8~:; 35.28 bbU-.l ~'lCP\9:;nrh f') 'l11-J~tJ 
1'il8~:; 7.39 ~:;vlUnlnnl'1l9~lVi'ltJ'l1"¥'il8~:::; 72.30 Alf)'lll-J~~l-.l (L*) 94.42 Al~LLI'1-.l (a*) -053 bl~:;AI~bVl~'fl-.l 

(b*) 7.87 l~mll Uil -.l LtJ~~l?l 'lltJl-Jtri ~U~l 'lItJl-Jt ri~'lCP\iJAlf1'll:!-J~~I-.l (L*) 92.37 Al~Lb(i)-.l (a*) - 0.31 LL~:;AI~ 
m~'il-.l (b*) 12.21 bb~:;LMufI:;bltJtJf)'ll:!-J'lI'ilutmJ~'ll-J~-.l~1'1. l~'fl-.l91ni1f)'l1l-Jb~8U'lI'fl-.leJ'lWWlmn~~1'1. ld'fl'lltJl-JiJ~ 

~ 

'lJl'l iJ n~tJVI 'ill-J 'lI'fl-.loiil'l ~'l bVlil8'l~ (i)~tJU'il8 bb~ :;iJ~n'jj-ru:; bl ~-.ltJ M'il~ ml-JI:::;~l-J!ilN !illl-J~n'jj-ru:;~ ~'lI'il-.l'lltJl-J tri 
bb~:::;l~'fl M n'jj-l~~ 'lI'fl-.l'lltJll'1'l1'fl-.lblU-.l'lltJl-Jlri 3 ~:;vlUA'fl 80-100 100-120 bb~:; mnn~1120 bl-J'll ~U~1b~'fllij l'1blU-.liJ 
'lItJll'1l~ n~-.l 9:;'1h b~bbU-.liJ~'lI1'l~tJb~'ilU1LtJ e.J~!il'lltJl-Jtri 'lItJl-J~L~iJf)'lll-J b~8Ub~1-J~tJ bb~:;iJ lbtJ'ltUl-J~9 :;1~ Al 

'YI1-.lCP\ltJ~n'jj-ru:;ld'fl~:!-J~~'r:Jnr;)ltJLcp\ b'vil-J~tJ 8nL~tJAlf)'l1l-JVI~tJ ~U~l'l1tJl(i)'lJ'fl-.l bbU-.l~ mm:::;~ l-JA 'il 100-120 ll-J'll 

UU-.l~1CP\9:::;iJAlf1'l1l-J~tJ~'il8~:::; 7 .64 Alf1'lll-J~rJl-.l (L *) 94.33 AI~bb(i)-.l (a*) -037 bb~:;AI~bVl~'il-.l (b*) 8.27 d1'fl 

ul1tJe.J~!il'lltJl-Jlri ~U~l'l1tJ:!-Jtri~l~iJAlf)'lll-J~~l-.l (L*) 88.81 Al~bbl'1 -.l (a*) -036 bb~:::;Al~b'vl~'il -.l (b*) 11.15 bl~:::; 
LCP\¥U fI:; bbtJtJfI'lll-J'll'flUtl'1 m'l ~~-.l ~i?I l(i)8il fI'lll-J b~8UeJ'lVlUl1 tJ~:; ~utJ ltJn~.I-.l bd'fl'lltJ:!-Jil~'lI 1'l milm~ i?I~tJtJ ltJ 

.0::::.1 Q./ 'V ~I Q ... I (V .J.. <' -t q 

n~l,:m~:;:!-J~n'jj-ru:::;bbVl-.l>-lI'1f1'il'YIultJn~I'1 !il~-.l!illl-J~n'jj-ru:;'YI(i)'lI'fl'l'lJtJl-J Lnmn'YI~i?I 

n~n.ilN~ I\J'Q(IJ~ 11.-1M1l-J. 2553. ;r'ill;!~h''1~ iU1'l(IJ~i''lnnl-J n'i':;m'l~1'l(IJ~ I 1-1n:t1l-J , nl~ L'Vl Yl'1 
" , - of iJ ~ ~ ~ ... .'1 ~ 

mnruNf'1I'1:tH1Vl L~ ::; LMHJ~ ::: 'il l-J'lJ 'lC\! . 2550. L'VlIiIU I~!J 'lJ'il 'l L u~. l-J'\,\ l
q

'lYl r.n~~Lm~(IJ~l'Il l'lm
, 

, ni-3L 'Ij'1 

fh~'lJ I'l l-l :::'l11fiU:::. 2546. ~ n'MI e.JI'l'lJ'il'l ~"IflIYih.l L 'II iulIi'il nl 1'1'l 'il ~ IIi'l'll 'il~'lJ Ul-I 'l1 1J L~m'l1 n;rI'l.1Y1mU'ljUW)'Vl!J "1f'\I~(lJf l-J1.-I l tJ ru'Yl lII 

tJru'Mi111'V1!J I~!J , l-Im1Vlm~tJ\m~IIIU'\1 ?l11lf. n'{'1L'Vl'lj'1 . 

tifim 111l1huuYl. 2549. Lf'1iJ'ill1-111 \o1 l-J'Wf'1 f'l~2 Ltl L;ltJ'WI'lI(IJf, nt'lL'VlYl'1 

~n.l~YHf 1lmnlmru. 2547. nl 1I1iVl LLtl jLLil~ iil 'lli1ltJrn1Hl'1 'lIl-J ttl 'W 1'l l-J n'lJ 'lll-1~\..I, . 1'Vl!'J1ti'l'l u1fi)'VltJlf'1 11'l 1llhnntJru~1II ~ 1'i11 
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เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 




