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ABSTRACT 
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The objectives of the research on the different egg age affecting the sponge cake 

were to study the appropriate different egg age to bake the sponge cake and examine the 

physical and chemical qualities of the sponge cake. The density of the different age cake 

was measured using the randomized complete block design (RCBD) method at 95% 

reliability. The quality of senses, sight, color, smell, taste, and texture, and the overall 

preference were evaluated. The difference of mean was compared with by Duncan New 

Multiple Rang Test (DMRT) using a computer program to find the appropriate different egg 

age to bake the sponge cake. 30 testers applied the 5- point hedonic scale to test the 

product. 

Research results showed that the testers preferred the egg age at 9 days the most. 

In terms of taste, texture and overall preference, the mean was 3.70, 3.67 and 4.00 

respectively. The physical quality test results indicated that the texture of the one-day egg 

age had the best adhesion and flexibility, 0.54 and 0.94 respectively. The egg age at 12 days 

had the highest lightness (L*), yellowness (b*), and redness (a*), 50.61, 4.71 and 23.99 

respectively with the statistical significance (p).s0.05 
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.J.. ~I 'i II 1 ".., ., d 1 ' 1· I.., .., 'i .. l;' 1 ., 1" 61)(\J~'\11~~~ b utl bl°l':i~'111~ 'Vlf1'lJL\ilf1 b tJe)~~1f1 61)61)11~~ u~'lJf1'lJe)1f17\31 b\il tllJtl1m'1 tJ f11';je)lJe)1 f17\31 1 

' 
L ~e:J 1 ~Ln\il tm~G1{1~ ~1t1e.JG1lJ 1 ~ LL\il~fac;1:S~t1 L tlt18l1''1-a't1~vi'11 ~~1t1e.JG1lJ-Ue:J~J1LL'1~J1l!t1L i1nt11~~ 

L UtJ(,)1'111 tJ1 ~ e.J~ ~i<, rusntuvJ ~61)€)~ 1 ~ bL\il~~~-d1 tJ1 ~e.J~ ~i<, rusnii~b -UlJttJ ii\ilru~1'V11~ L[l'lJtJ 1 f11';j " , 

fl11lJL 'LJlJ-Utlbb'1~f1~tJ';i'1lJ1f1ttJ bdm1ml11 t.J1 'Ub UtJ~1tle.J'1lJ~'V11'VliJ1vrl ~fl11lJ'LJtJ'V1\l\il vi'11 ~bn\il b ~'1 
" 

1°11':ib UtJ 1-u 1flvfl 'Vlll'1\il bb'1~ 1 ~6U11'LJtJ 1l.Jb Vim b1'11~e.J'1lJ~~ bfl'lJe)1f111311~~lJ1 n ~1tl L\il';i~G1{1~m~~ 1 n 

1~Ln\il~1nm111lJ-um 1tl1~t11 ~-u11-uru~~e:Ju b 'Vi11~ 1 ~~lJ1~1nvJTfo~~ 1 oif L1m 2 - 3 1t1 bl'Ubb~sfie:J 

1~~1nvJ1{lJ~'1\illJ1f1fl'11lJ1':itlbfl'lJ Hl~ bfl'lJ 1 i'lll\il1':ibf1tl 2 - 3 1tl Lb~1tl1mvi'1-UtJlJ b'Vi';i1~'111 m ~ 

Lfl 1m mnu 1 tl LblJ ~ ~ ~1~tuvJ mlJtl n ~ LL~il m~ru~-u e:J~ 1 'VJlJ~ ~ tJu (,)1 L ~1 \il~ e:J ~1~l.Ju 1t1 vi'11 ~ 
" ' " 

tm~G1{1~-ue:J~-U'Wm!'W~fY b~ tJ 1 tl ('WnG11~ Lb'1 ~G111iJ\l, 2562) 'We:J n ~1 ni11 'Wm':ie.J~ ~ Li-1 n n~lJi1~v~ 

mPi'tJu~~tJ~'W 11~(l~U ~ru'VIJJiJ tl~lJ1ru m1Lnuf m~ni1lJnum1vi'1e.J~~nrusvi~rum'Vi 1 'Vll.J 

~1 n b VI~ e.Jl;j ~~ f1~11'Vi'lJ11 1-u 1fl b Ut.!1~ t1~u~iirn1lJ'11 Fi'ru bbl;l~~e)~ 1 m ~~ii \ilt\J[l1Vivfl 'Vlllbb'1~ , , .., , 
., ., ., 

'1\il 1 tlf11':ie.J~l,l bflf1f1~lJ'U~~e.J'1~€l\ilt\Jfl1'Vi"Ue:J~f11':i;tJ'VJ ;tle:J ~ fl'lJf11':i~'lJ€l1 f17\316Ue:J~ 1-u L tl':i~'Vl11~f111~ 
, , 'V '\J 

1 ~ bL'1 ~vi'11 ~ Li-1 n-u tl1 tJ (,)1'Vl~e)t uvJ1 tJ ';i~'V111~ f11';i e)'lJ zj~ e) 1 tl"U e)~ 1 ~1fl~ bL~ n ~ 1~ii e.Jl;j ~ e) L\il ';i ~ G1-!1 ~ 
" ' 

i( f11.'}t\J~~~61Je)~bflf1 ~Plf1~1~~ii bb 'U1f1\il~~~Plf1~1 ';J1'U1'U1'U61Je)~e)1 tJ 1 ~1fl~ bb~ n ~1~1ltl b ~e) 1 m~ " , 

e.J~ \,l i<, ru6Vl~ L 'VllJ1~'1l.J Lb'1~ tin~ mmlJil n~ru~~~-u v~'11J'W-:5 Li-1 n 
" 



.,l cl V 1 !'1 I cJ I V cJ 1 0 .°1 ' S., 

1.2.1 L'V'lelPlfl'N1€11V1'U'llel-:J 6tJ bfl'V1LL\,lfl\,11-:Jfl'U'V1L'\1U.l1~?ll.J 'Ufl1j'V11?lu'U'1Lflfl 
' 

1.2 .2 L ~eJPi fl"N1fl ru~ rn~m.J~V11-:i m w11'V'l LLG'I~ Lflii 6tJ eJ-:J?lU'U ~ LA fl fl1j11i1fl11lJ'Vl'U1 LL tl'U'llel-:J LA fl 
' 

m m,h-:i n'W , 

1.3 "tleJ\Jb"tlvln1';iAm;1 

1.3.1 Plfl"N1Lu'V'l1~LAfl~1'1iLtl'U~1mJ?l1Jvt~fl (?lU'U~LAfl) 

1.3_216tl1nmm 'Ufl1jPlfl'N11 'Ufl-r-:i-d L'U'U t'litn1J1'11fl il'V1j1vh{1J 

' 
1.4 ,.h~ 1EJ'l1tlvi1~iu 

1.4.1 'Uflfl(l~~e),:j fl1jeJ~\,li;'lU'U~ LAfl'1~ 1~'Vlj1'LJ€11V1'U'llel-:J 1 'li1ri~~~i;'lli1 L '\.Jfl1jeJ~\,li;'lU'U~LAfl 
, ' ' 

"" .., ti 

1.5 'UEJ1a.JAVfVI 

2 

1.5 .1 ?lU'U~LAfl vt1J1v~-:i LAfl~ii~1'UeJ?llJ'lleJ-:J1 'UL'U'Uvt~fl iiL-dm•JL'LJ1~1vm~'ll1'\.Jfl1j'lJf.!1V\,11 
'IJ 



-

2.1 hi1ri 

d 
'U'Vl'VI 2 

1-vL th.Jt:J~t:J~\,l'<il1n'Y.nni(,l1unV1~vi\,l1'1lil~~u 1'll~ilm.J1 UeJ(,l~1Vlm';itJn1';it:J~(,l Lu LmJ~ , 

~01'll1n 1-vi!m tlu1(,l'1~u~ri0u-v1.:i L ii1L~mnnn1101V11';i~U ., L ~0.:i'<il1nih tJ~0rnL~.:i~1.10 ~ , I , 'U 

Jl1 tlUvn LL~'\/11 ni1 n1';iLnuf m~n 1l-1'1 nl'lv.:J L 'liu Lfl'UvtlL UvtUVIJllJ~.:J'\/l~eJi1m11.1tu~,:i fl01'<il'\1111 ~ 
'U 'U 'I 'U 'U 'U 

LL 'UflviL~tlLL~~';i1L'V11 tJtJUL~vu1~~1 tl Uvn'<il1ni1V11n 1-v1ni1n1';i'UUL~eJU'lleJ.:Jel'<il'<il1';i~ '\/l~v~Ufl'<il~ij , 

G'f1Ut:J~1J~'\111'\/11.J1m~m11.1-vuV1~~ 'V111~Lfl~L'<il~ Lfl~BlJ~'UU (emulsion) Ln~'\"Jv.:i 1~~ LL~~';i~'/!1~ 

LLflt:J~(,l.fltlJ"Vl (ruUU'Vl, 2559) 

2.1.1 bf"l';i.:1~~1-:i,rn-:i1"!l1ri 

1-vi-:i'l"Jv.:i'llv-:Ji(,l1tln~1-:i 1 ';i11.1i.:iL'll~ 1ri LLD.:i00mtlu 3 G'i1u1m1] 1 ~0 1-vLL~.:i 1'll'll11 

LL~~b 'U~vn 1 'll i1i~G'i1u1ciL~tlflU'Vln'\"J0.:i '1~i1tJ~1.11ru~1.:inu(,l11J'lJU1~ bb'1~'1l'U~'lJe).:Ji(,)1tJn ~,:J(,)1';i1.:J , 

vi 2.1 

1v11';i1,:i~ 2.1 i~G'i1u1'll'll111'llLL~.:i LL~~LtJ~0n1'll'llv-:Ji(,)1umL~~~'llil~ 

'/!'LI~ tl1V1tl'n (nf1.1) 1'V'll11 (%) 1-VLb~.:J (%) LtJ~0n1'll (%) 

1-vvhu 200 52.5 35.1 12.4 

1-VL'U~ 80 52.6 35.4 12.0 

1'll1n 58 55.8 31.9 12.3 

1'llun~';i1'\J 17 74.0 17.9 8.1 

vhn : nunm (2547) 



4 

16Ii1nL thm 'vjci-:JL~:W\?l'U~'U1tl 1 vf;11'l 1n1v1L'<il~t1JL~'U hit-um i)jj:IJ'/l1~~-:i 1~?1{1-:i?JjjflLL~i;'l~ 

v-:ir1th~flvu1 'LI 16IitT-u 1 vfi1'vj~1~ LO'Vi1~vv1-:i LLi;'l ~'11f111J~vfl1j~'<iJ~ L u-u~-:i·1hm.h~ri'uth~r1v-:i'vjciv 

Lit1-:i;11'li;'JfleJB'W 1 VIL'<il~ruL~u 11'lt'W 1~~tl'Ufl~ LLi;'l~'Ui;'lv~Jltl 
\J V 

il1t11 'WV'Jv-:i16Ii L6/fi;'l~\?l'Uf11L'U~'llv-:J;11'l1 wJvV~,i1'ULtvi;'lfl 1n ( blastoderm) (,jj,:J'<i)~d 
'U d.11 'U , 

'llv-:i16Ii~i1Ltv(;l1~~?1:wLL~1 '<il~L u-u~~L~:W\?l'W'llv-:i 161! Lfl l'l~'<il~L'<il~t1JL u-u~ fl8v'U'vj~mv:wu~1v 1 v~1fl~ 

fl'U 16IiLL~-:J zj,:iL U'ULLvtci-:iri~-:J'llv-:Jv1Vl1j~1-:J 1 LB:W'U~1vd'U1-:Jfl'UL~tlfl11 Ltv~fl 1n 

16Ii"1J11il~fl~ru~M-:i'llv-:i L 'vji;'J'J i1vt~1~1~ tJfijj:1J'/l1~1 'Wfl1TUv-:i fl'Ufl1jflj~·vrnm~L viv'W 

{fo-:in-um1:w{v'U'Vl'U11 LLllL tvi;'lfl 1n J-:i 1'll'll11 LLi;'l~ 1 'llLL~-:J L U'Uv1Vl1j'V!cimi t1-:i;11'l 1 mJ1 'U'<il'Ufl11;11'l 
" 

tT-u'<il~L'<il~ruL~'U Ll'l'<il'W?l:W'lJjt:Uvvfl'<il1fl 1 'll 
V \J 

L U'U~v1fl11'1ci1m V]j~Vl11-:Jil1tl 1 'Wfl'Uil1tl'Uvfl 1 'll LLi;'l~ L U'U~'U1tl Ln u-r mnmvt1jfl'lJil1'11Wi'tmfl 1fl1 'LI 

1'll'll11 32.9 

1'll'll11Lvtmi'W'Wvfl 

1 'll'll11-u'Ul'lv'Wflm-:i 

1 'll'll11 L vtm l'l v'W flm-:i 

1 1 .JG~ .d t.111 
'll"U11Vl L U'U"l.11 LLi;'l~ Ltlv'Vl:W "U LL~-:J 

16IiLL~-:J 

L 'U~vflfl'UL~vL 'U~ vfl 

L'U~vfl 

L~v1\?lL'U~vfl 

J-:ii"Jv-:i 

.d 
'Vl:U1 : fl'Wflvj (254 7) 

' 

7.6 

18.9 

5.5 

0.9 

18.7 

6.4 

6.2 

0.2 

58.0 

55.8 

23.2 

57.3 

16.8 

2.7 

31.9 

12.3 

96.9 

3.1 

100.0 

" 

2.1.1.1 L'U~vfl1~ (shell) 'tJj~flv'U~1tl~'W'U'W'Vi1flLLfli;'lL;tl:Wf111'lJvL'Wl'l (calcium 
" 

carbonate-caco3) i1 ~ i;'l 'll j'LJ j~ LLi;'l ~ j'\'llj'UL~ fl 61 zj ,:i vi fl 11'1 n16/f LLi;'l ~ r111 :wt-u ?l 1:w 1 jtl ~ 1 'LI 1v1 
, \J , I 

il1tl'WvmtJ~vfl1'll'<il~i1~-:i~Lri~vuH'U1-:i 1 L~t1fl11 'U11;'l (cuticle) L~mJv-:Jfl'W~'WLLi;'l~LtmLuriviL~tl 

'<il1flil1tl'Wvfl 1 tJv'i11;'11tl(;l18v'Wil1tl 1-u ~fl~ru~d~-:i LU'W~1'Wvt~-:i L ~m~vfltv 1 'll(l11 'll1 mJ L'U~vfl'<il~il 
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vr11 ~L ,J~e:ifl 1 iijm11J~'U 

2.1.1.2 L6LJ'U11 (egg white or albumen) ijJ-:i'\/llllil 3 .ff'U L6LJ'U11.ff'U'UeJfl~lil'<il~r1eJ'U'LJ1-:J 

L '\/1'11 e:i~~lilnrn~e:i~ll 1 i 51i1m L tl'U 16LJ'U11'LJ'U ij,J~mrumflfl11fl~-:i'Ue:i-:i 16LJ'U11J-:iV11Jlil ~1'U.ff 'U1 w:flil 
" , ' 

LU'U16LJ'U11eJ~1-:JL'\/1'11 (~~5'U1 LL'1~eJ'.ie)'U-:Jrl, 2560) 1'LI16LJ'U11U";i~fle)'IJ~1~J1LL'1~Ei'-:iij~1'U'UeJ-:J 1-\.J";i~'U 

LLeJ'1'1JiJ'Ufl'UG'11";i'W1 flfl11J~5'U 'U ru~~~'IJ'<il~ 1?1 LL'1 ~'1~'11 ~J1 L~ LL~ij L~ ~?f .fl1'W'\/l~eJ L~eJ?f fl LL~1'1~ LL ~,:i " , 

e:i ~(;11 '\/11fl16/j?f (i) 1 i'U11'1~ijf1111J-u'U L~e:it11m~?f 1J 1 'ULA fl'<il~ 1 mfl'j,:j?f ~1-:i~ LL ~-:i LL 'j -:i Lnu m mP11~~ 

'U'U11il'UeJ-:J LAfl~eJ'IJ 1~'1~ 1 Vltl! fl11fl1";i 1 m 6LJ'U11 Lfl1 

2.1.1.3 1 'LJLLlil-:J (yolk) ije:i-:ir1,J";i~ fle)'IJ'UeJ-:Jtl1tieJ~ m U";i~'U?f-:Jfl1116LJ'U11LL'1~Ei'-:im 'U~'U 
" 

1miJ'ULL'1~Lfl~md~1-:i 1 LU'ULL'\/l~-:J'UeJ-:JL'1sfi~'U (lecithin) ~V11'\/lti1~LU'UB~'1sfivhme:ie:i{·ih~1~ 

L 'U~'ULL'1~'UeJ-:JL'\/1"11 'U~1'U~?flJ L'LJ1fl'U1~~ blil~~11 tJ1 'LJLLlil-:J'<il~ij~L '\/l~e),:je)e)'U1 U'<il'U~-:J~LLlil-:J :ff 'UeJ~fl'U 
" 

eJ1'\/11";i~1n1~fu 'Ue)fl'<iJ1fldtJ~m ru 1 'U~'U 1 'LI 1 i LLlil-:J Ei'-:iij~'1~eJfl111J'UlJ'Ue)-:J LA fl L 'LJ~?f (i)'<i)~m 6/j LLlil-:Jfl'11J 
' 

'U'U LL~t1116LJLn116LJLLlil-:J--il~LL'U'U L'W";i1~J1'11fl16LJ'U11LL'Wi~1mte:i~1J (vitelline membrane) L'LJ1~L6LJ 
" ' " 

LLlil-:J (5";i'U"ll, 2560) 
' 

L1.Hh:in1ti (~hell ) 

L~mtl~fln 1ti (i>hell membrane) 

bl'lm'ffulua-nniu (dock egg \\11ite)~

: 11ti ( chalaza or cord) 

''----+------'II, viri1L Uvl (gem1inal di i>c) 

_ _ _ _,,fiLLvl~ (yolk ) 

.J' ., 1' ( ltJfl'I.UJ ~LLvl~ virelline membrane) , 

fl 1 'W~ 2. 1 ~1'UtJ'j~flt1'\J'Ut1-:i L'LJ 

vh.11 : ~lJwL~fY (2532) 
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2.1.2 e1.:iflth:me1u'Vl1.:ibfli'.i'tle1.:ihi 

J1b tl'Ue1-.:ir1th~ne1u~1'U1 V1aj"1Je1-.:i 1 ~ b~m~b V1cJJ1e1e1n 1 ~V1:w~~1'U·fa~bb ~-.:i~i.h1n!]'1'U 

'1~th~neJUv11cJL'U~~'U 1'1J~'U mftu1m~~\ol bn~md bb"1~B'UV11~~11Bnb~nueJcJ vl-.:J\ol111-.:J~ 2.3 

bb"1~\ol1~1-.:J~ 2.4 bb"1~el-.:Jrl'U~~neJUV11-.:Jbf1ii'!JeJ-.:J1 ~ 1 'U 1 'IJ1n 1 vJeJ-.:J Vl'Un 50 nf:w iieJ-.:Jrl'U~~neJUV11-.:J 

""' d bf1:W \ol1~1-.:JV1 2.5 

d 'tJ ""' 1, 1o11'i1.:i'VI 2.3 e1-.:ir1 ~~ne1uV11-.:ibr1:w"1Jm 'lJ 

~1'Uv11-.:i 1 b'Uel{b~'U\,l 
., 

'!Jel-.:J~-.:JVl:W~ 

1~~-.:ivJe1-.:i 

1~bb~-.:J 

1~'1J11 

d 
'Vl111 : n'Wnm (254 7) 

'U1 (g) 

Y-l'1-.:J-.:J7'U (Kcal) 

1 'U~~'U (g) 

1'1J~'U (g) 

b,fo1cJ (g) 

ui1 (g) 

flm"1mt,1eJ~eJ"1 (mg) 

vi111 : W'U'Uvi (2559) 

100 

31 

58 

11 

0 

'U1 

% 

65.5 

48.0 

88.0 

1u~~'U 

% 

11.8 

17.5 

11.0 

1'1J~'U 

% 

11.0 

32.5 

0.2 

'lJ~mru 

37.66 

75 

6.25 

5.01 

0 

0.47 

213 

., 
bm 

% 

11.7 

2.0 

0.8 
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lil1nm"i1-:i~ 2.3 lil~Li4'U 119711 hl~-:i~a-:iihH:i.nru hh~'U 1 'Ui!'U Ln~mL ci V11mt11\.h~:i.nru 

LnB'l.JbV11 1 fl'U 1'UiJ'U1'LI1~1il~"i1lJi:i-:J true fats, phosphorus, nitrogen bbrl~/Vl1B sugar

containing lipids bb'1~ sterols 1 'UiJ'UbnB'lJ~-:JVlll~ 1 'U 1 ~lil~B~1 'U 1 ~ bb~-:J 1~ tl~'.l'U 1 m1]\l~b 'U'U 

lipoproteins 'Ue)f1'11m1r11fl: u 1m~"i~B1'1\l~V'lU b 'U'U~1'U'lh~f1BU b~f11Je)tl 1 'LI 1 ~1n ih.Hll1fiJbQ~tl 

0.5 nfll(?]B1~ 1 ~a-:i ~-:im"i1-:i~ 2.51~tJatJ"l'LI1~LL~-:i{atJ'1~ 40 mfl:u1m~"i~11'Ulil~Btl"l'U"i'l.Hh'1"i~ 
~ ~ ~ 

18.7 

33.0 

57.6 

vh.n : n'Una"i (2541) 

.., 
t.11 

9.1 

28.9 

38.1 

3.1 

3.5 

0.25 

0.15 

7.0 

.., 
t.11~1i;'l Conjugated 

B?f"i~ oligosaccharides 

0.131 

0.132 

0.263 

0.056 

0.165 

0.221 

5.83 

0.002 

5.832 

bd51~ 
' 

0.318 

0.231 

6.449 

1~1 n ~~ll1 'l.J 1971 mdu1 \?l B'U'UVl~ ~ 'll'U ~ (?11-:J 1 ll1 n1J1 tJ Vlrl 1nV1r11 tl'll'U ~ a Tvh '11'U 

bbllf1'Ub"lit!ll ~e)?f~B1?1 b'\/l~f1bbrl~-B'm~ai b'U'U~'U ~-:J~1"i1-:J~ 2.6 



I .:::. .:::ii t( 

LL 'Hi1\?ltl'U'U'Vl'rn , 

Na+ 

Mg2+ 

p 

s 
CI

K+ 

Ca2+ 

Fe3+ 

i11J 
d 
'Vl:l.11 : n'Unm (2547) 

13 

24 

110 

3 

23 

21 

27 

2 

223 

2.1.2.1 hh~'LI 1'LI161l1n 

53 

3 

6 

64 

51 

55 

4 

0.3 

36.3 

0.02 

0.02 

umimn 

2.21 

umi111n 

2.25 
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ihr-ilU'Url'UL i1'Um.JtJ~1nA 1'll1ri111nn111 'liL 'U~ J1V1fo 1 'll1n\h:mmJ(;11cJL 'U~tln , 

1-d 11 L'Utl1L~'U\•1 mi~1"LJ61J11 58 L'Utl1L~'U~ 

1-dLL~-:i u1~nmJ(;11c.J61Jtl-'.ILL~-:iJ-:iV111~u1~111ru 50 L'U81L~'U~ L'U'U~1'U61Jt1-:ihh~'LI 

u1~111ru l 1'LI 3 ~1'U LL'1~L'U'U~~~ 21'LI 3 ~1'U L~mJ11'1iLL~-:J1J1LLc.Jn1~c.J1-ffLr1~t1-:iLV1~c.J-:i~~LLc.Jn1(;1 

L'U'U 3 ~1'U 1\;1LLfl 

1) ~L1~'U (livetins) '1~mc.J1mm11 

2) vJt1?11~'U (phosvitin) LL'1~1'1b'l"l1L'V1'1~'U 

3) 1'1b'v'J1L'V1'1LffU'U (lipovitellenins) 

1'1 b 'W1 L 'V1'1~'LILL'1~ 1'1 b 'W1 L 'V1'1L'1'U'U ~~ L 'U'U 1'1 b 'W 1 'U i~'Uzj-:J L~tl?f fl~ LLc.J nbtl1~1'U~ 

L 'U'U~~ ~ t1t1 n \;11 mLt1'1 nmrn~ 80 L ut11 L~'U~ ~~ 1(;1vJt1?11 vJ1 ui~'U fit1 i L 'V1'1~'LI LL'1 ~i L vm LffU'U 

\?111Ji;11~'U 

1'1i61J11 L'U'U?f1i'1~'11c.l61Jtl-:Jb'Ui~'LI1m11 ii1ui~'U'Ui~]J1ru 12 L'Utl1L~'U~ 

1m-:i?1{1-:i61Jt1-:i1-d61J11LL u-:it1t1m 'U'U 4 i'LI 1\;1LLn 
., ~ 

1) 61Jt1-:JLVl'11'U'U'Ut1miJ'U61Jt1-:JLVlm1?t (outer fluid layer) 
' 

2) 61Jtl-'.ILVimvi-ir'LIVl'Ll~ (viscous layer) 

3) 61Jtl-'.ILVi'11i'LI1'LIL'U'U61Jtl-'.ILVlm1?t (inner fluid layer) 



4) "llel-:JL'Vlm•a\.i1 'W~vl (small dense layer) zj-:JV17Vl1J7~~lJiLV1'11'1tJblJlJb'U1'W 

(vitelline membrane) "IJeJ-:i1~Lbvl-:J 

9 

"llel-:J b Vim bb~mii'Wbb(,lfl~7-:Jn'W b ~el-:J'17fl:W'\.J1mru"llel-:J Lel bi1161i'U ( ovomucin) 

hlL vhn'W i'W~:Wrl'J7lJ"LJ'WVl;jvllJ7fl'1~:W'\.J'.~mru Le) 11i1161i'UlJ7fl 

"ll'Uvl bb'1~U~lJ1fiJ"llel-:J h.b~'W~~'U 1 'W 1 ~"1]71 ~-:J(,17-:J17-:J~ 2. 7 

fl el'W bbel'1'Ui1'W 
" 

1ei 11i11r1eiv~ 

1'11'1l161!tl Vl~el Gl- globuli 

G2 - globulin 

G3 - globulin 

1ei11i1161i'U 

V'Jm 111 tl1&i'W 

1ei 111n'11ri 1 tl1~'W 

Lel 11 bblJrl Lr11 Lfl'1'U~'W 
" 

vhn : -u5m (2557) 

2.1.2.2 L V'JlJ"IJe)-:J 1 ~"1]71 

54.0 

13.0 

11.0 

3.5 

4.0 

4.0 

1.5 

0.8 

0.5 

0.5 

0.1 

0.05 

m1lJr1-:i"11"1Jei-:i 1 V'JlJ 1 ~"1J11~'Wei~nur1rum~"1Jei-:i 1 ~"1J11 r111m <LJlJ"LJ'W"lleJ-:i 1 tl1~'W 1 'W 
'U ' 

rl-:J"11"1Jel-:J 1 V'JlJ 1 ~"IJ71 b ~'W "1Jtl.1~~'1~Vl71 'ITT U1~'W~~1"1Jel-:JV'Jei-:im fl7Pl Lnvlfl7111lJ"11n'W YIJlJ~-:J:Wrl'J7lJ 

bb~-:J"11 :w~.mv1'11mv.JlJ:Wrl17lJfl-:J"11~~'W 1~"1l71~:Wr117lJ"LJ'W (thick white) '1~v1'11~\nvi1v.JlJ11ii'~n111~ 
I ~ I V 

"1J11vi:w b tiel'U7-:J (thin white) bb~1 ~"1J11vi:w b tiel'U7-:J'1~Vl71 ~bnvl L V'JlJ 11i1tl~mrum flfl17 rl'J7lJ b "LJlJ"LJ'W 

"lleJ-:J 1 tl1~'W~:weiv1 'W 1 ~"1J11 ~-:i:wm1lJJ1Aru~eim1r1-:i"11"1Jei-:i 1 V'JlJlJ7 n m1L~lJJ1Vl~eJ 1 ~ LLvi-:i'1-:i 1 tl1 'W 
\j V 

1 ~"1J11 ':il~v1'11 m V'JlJ~11ii':wm1lJA-:J"11'1vl'1-:J ~-:ii!'W fl7';jb~lJ"lleJ-:JL Vl'11'1-:J 1 tlL ~m ~lJtl~mm 1 ~lJ1n:ff 'W 

'1~Vl71 ~r117lJfl-:J(,11"1Jel-:J 1 v.JlJ'1vl'1-:Jli11 V 
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2.1.2.3 nT'.ib~m,mv-m11:w'll1&i61Jv~ hb~'U1 'LI 1 ~ 

hb~'Ub~m,mvm11:w'll1&i1~ ~1nn11b~:wmuviJ1iJ i5vn~n'1 b~'U n11~1~61J111'1X 
' " 

~1~ 1 fl'U 1~bbf1 

1) m1:w{v'U hh~'LIV!m 8'/l'U(7) b~v 1~{urn1:w{v'U~~ b~mrn1v-i511:w'll1&i bb'1~ 

bb ~~~1nmm 'U'Ub~'1Vl1Bbn(7) coagulation b ~'LI n11v'IJ61J'U:W n111 olft-w:w 1-U61J11 b ~v 1 '\X61J'U:W~ bb'1~ 

il:wi!'U n11vum1:w{v'U61Jv~Lmvuil~1'U~1Aru 1-n1:w{v'U?1J1b?t:wv 1lJmnvi1m'.fomn'UhJ vh1'!X 
S V 

mml"11 'LI 1-w:w b6/l'1~61J818~1 vi11 '!X61l'U:W'W 1~vi11~v'IJ61J'U:W 1lJfl11bU(7)bm b v-i11~~~vh 1 '1Xfl11:w{ti'U1,1n 
" ,, ,, 

'1~m~~'U'J'U il~'1~vfl11:w; 'U'Wbb'1~ b 'Wv61J'U:W 
" 

2) m11.ffbb1~m~vh b~'U n11~1~61J111'1Xt'LI-wnmm'll'LI1-w:w~~vh1vi"hh~'LI1'LI1~ 
" 

61J11bn(7)fl1jb~8?1.fl1Y-i511:W'll1&i1 'U'IJ1~~1'U b 'U1~'U~ b~8?1.fl1Y-i511:W'll1&id~~flm 8~1vvn b 'U'U?f 18 811 

bb'1~ bn1~~1n'Ub 'U'Um~181vu 1 -wv~mml"l vi11 m-w:wfl~~11~~ ~~'l111 'll1 -ff'll1~ b8'1l'UL 'Un11vi1bfi'n 

'U1~Yh (angel cake) b:Wvbb1~f1 (meringues) bb'1~6/l-'Wb'1 (souffles) ('Ufim, 2557) 
" 

2.1.3 "tl'L!1~"tle1.!Jhi1ti 

vl~1wn~1ml1wwrn,iv-wv~ m1n1V!'U(7)61J'U1(7)61Jv~1~1ri61Jv~1vrn ~~m11~~ 2.8 ~vi1Lfi'n 
" 

'11 b 'LJ'U(i)v~'V111'\J'U~:!J1rum "tib 'U'Un{:WV!1v61J'U1(7)61JeM 1 ~~1 •~\ ~tlfl1V!'U(7) b 'U'U'11'U1'U'Wv~1 'U fl11~(7)ttl 

b v-i11~'ll~:w1 ru 1 ~1riil ~'1 ~v611v~ b V!'111 'Ulil1{uzj~~~ ~'1 ~ tii;i' n~ru~61Jv~ bf! n~1~ u1~ \il1{u ~ ~il n11 

fl1V!'U(7)61J'U1(7)V!1Bb'Uvfl ~ bb~Vl1n 1lJ1~1~'\J ~'V11lJn 1 m ~1f161J'U1(7)nm~ b'Uv{ 3 

' b'\Jv1 

0 

1 

2 

3 

4 

5 

ihn : 51'U'll (2560) 
' 

' " 

61J'U1(7) 

~:w1u (Jumbo) 

1 viajvlbl"l~ (Extra large) 

1 VltlJ (Large) 

nm~ (Medium) 

b~n (Small) 

~1 (Peewee) 

>70 

>65-70 

>60-64 

>55-59 

>50-54 

>45-49 
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f77i~'U7~?lm1m~bf17~bfl'U11\n'U~~ 3 - 4 1'U i1'Ub~i7~hh~'U1'U1~'/J71~~b~lJA'17tJ\il1 
'\J 

'Vl71 ~~ bb~1:ff m-J1~\J~lJ7m~ w.h 1~~MllJ7fl ., bb~l.'17lJ7itltel 1~~7 f717'Ufl7Vi~el"llb thi1m bfl (,) 
" I " 

fll.'17lJ7itl'LI7m1m~'v1'UVl b~i1~1~~m~1mh1lJ~~1'1lb1'17 2 - 3 1'U b1'Ubb~tel1~~1nvJ11lJ~Ml 

mn 1 fll.'17lJ7itlbfl'U 1 n~ bfl'U 111.~mibfl'U 2 - 3 1'U bb~1'Ll7lJ7'Vl1'/J'UlJ 1~rl1ibfl'U 1 ~'U7'Ubfl'U hJ 

b~i1~ii'11 m~bn1mmn'U hJ bb~~~~1~:ff 'UvJ"11lJtJn&i bb\?1'1fl'l'}ru~'/Jel~ 1 vJlJ~~tJ'U\il1b ~1 r1~el~1v11~m'U 
'\J , '\J 

'Vl71 'ITTAi~l.'117~'/Jel~'/J'UlJ11'U?ltUb~tJ ('U.tl?li~ bb'1~l.'117:WU, 2562) 
'\JV 

2.1.4 i'Ubb'U'U~~1,1.nru6t11°ti1ri 
'U 

fl 7 i'Vl 7 b fl fl 1 'UtJ i ~ b Vl P11 Vl tJ'U tJ lJ 1 'IJ1 ~1n l.'1 ~ b ~ 'a 7 ~Vi7tel 1~ ~ 7 tJ bb~1 'U'U 7 ~'U i~ b Vl PlVi~ el 

'U7~ 1eln1l.'1~V111~1;1~J1'U1fl i5~ilm<a1m'/Jb'Ui'Ubb'U'U~'U 1~bbf1 
'\J 

1) 1~bb'1jbb~~ (frozen eggs) lJ'<il1ViU7tJ~~~'Ubb'U'U1~~~yJel~ 1~~~vJel~~1ellJb~lJ1~bb~~ 

1 ~'/J71el~7~b~tJ1 bb'1~ 1 ~ bb~~el~7~ b~tJ1'Uii~ 1 'Lim~uel~ f77i'Ll7m 1 i~~Mel~'1~mtJt11 bb ~~ 1~m1~ , 

fli~'Uel~~'Uii~ 1~~7'Ut171 Vi'1~eltUVi.fl:W 10-15 el~P17 b"ll'1b61itJ?l Vi~eli~1 ~m tJA17lJb8'U~eltUVi.fl:W 
'I 'I 'U 'I 'U 

bb-db8'U btlm1m 6 -&11lJ~ bb~1ri'LI1 ~bi1t1'Uf1el'LI1 i~1'U bb'1~ 1~mi'1~mtJ 1~tJi~H~elruVl.n:w~mVi~el 
, '\J 

b ~el~~ 1~tJlj'U&i"17lJf17 bb 'U~'Ll7 bb'1~'1~'U~mruJ1~1'11 'U~7fo'1~ 

2) 1 ~e.J~ (dried eggs) il~~bb 'U'U 1 ~~~vJel~ birn7~ 1 ~'/J71 bb'1~ b~~7~ 1 ~bb~~ ~~7'Uf77i'Vl7 

bb~~ zj~'/j1tJ~~el7tJf77ibfl'Uffl'l.'}7 lJi'Ubb'U'Uf77i1'1l 2 bb'U'U ~el t-h1'Ui'Ue.J~~e.J?llJ1'Ue.J~~.tltU6Vl'/J'UlJel'U 
, '\J '\J 

bb'1~bbU~br1n~1b~~d'U bb'1~ 1 -u1~tJfl1i~'UitJ~1tJn1ie.J?llJJ1 (5i'U'tl, 2560) nel'Ut'll~~Mel~b~lJJ1'1~ 1 tJ 
'\J '\J , 

bb~1A'LI1 ~bi1n'U~'UlJ'1fl'l'}tU~b Vimb Vi:Wel'U 1~tJn&i Vi~elel7~ 1ci'1~1 'Uci1'Ue.J?llJ~b U'U'/Jel~bb~~~'U 1 b'1tJn 

1~ ~7fli1'U'Ll71 tJ~e.J?llJmlJ'Ufl&i ~1V11''Ufl1ibfl'U1' fl'l.'}71 ~bfl'U 1 'Ufl~el~~i1~1u~l.'1'UVl bb'1~bb 'tlb 'UMb8'UVi~el 
'\J 

Mbb -dbb ~~ ('U.n?li~ bb'1~l.'111:wu, 2562) ~V11br1ni5~Mel~eJ7'U15f77i 1'1l~1n~mni1~'Uii~.n ru"Vl1~tJ~1 hJ 
'\J '\J , 

~n1itJ~mru1~e.J~~elJ1 ~~mi1~~ 2.8 

1 ~'vi'~vJel~ 

l6Ubb~~ 
1~'/J71 

cl ... 
'Vl111 : 5i'U'tl (2560) , 

1 : 2.5 

1 : 1 ~~ 1 : 1.5 

1 : 5.5 ~~ 1 : 6 
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3) h)~~7'Uf1d~'U1'Uf171Yl7m'<ilv1bi (pasteurized eggs) b'U'Ul'U~~7'Uf117:W~eJ'U~ 

eJ !11Vl.lliJ 60 eJ,H'11 b61ll;,b'lh.J?lb 'U'U b 1m 3 .5 'U 7yj ( 'LI.fl ?11~ bb"1 ~ ?111fru, 2562) 1 'U 1~vl'U~Vl1"11 t.l ' ,, 
'<il~'Uvi~tl ~riv br11 'Ul'U b'll'U 61!7"11m 'U"1"17 (salmonella) h1t.11im1:w~eJ'U~hi?l-.:ibn'Ul U'<il'UV171 ~ ' ,, 
1 tJ 'a~'U 1 'U 1 'U b~ !:.l?l.ll 7Yl ( denaturation) Vl~eJ\?l fl~:W ~ui1 b 'U'U n eJ'U '<il 7 m!'U mv-.:i b ~mbt.l fl\?l ~ fleJ'U 

'<il1fl-.:J1'U1~!:.l~:Wfl11i11 l 'U?\(,)~1'Ufl11Yl11;'\l'<ile)TI j61J:IJ1Plfl~1fl11bfl(,)8il"1'tl'U fl11bfl(,) b ~:w bb"1~fl11b'U'U 

b'<il"1'Uv-.:i l 'U'U11Yl1?1b'<ilvn 16/Jb u~1:.1rn vi c.1u nu l 'U'U11~1,.1~1'Um1Yl1m '<ilvn 16/Jb ~e) 1 m 'UbA fl'U1-.:i'W1 Y1u11 

l 'U'U11Yl1?1b'<ileJTI 16/J'<il~ bfl(,)Bil"1'tl'Ubb"1~ bfl(,) 1 ~:w l~1Je)t.lfl11 bb~b'<il"1~l~'<il~bb ~ -.:Jbb j-.:Jfl11 l 'U'U11~1,J~1'U 

fl11Yl11;'\l'<ile)TI 16/J b~vil1mv1'1bAfl Yl'U11 bAfl:WU~:IJ1(?lj bb"1~:wm1:wvm-1v'U~1 :Wr111:Wbb~-.:Jb~:W;ff 'U 
' 

zj-.:i~:a:w1 ~r1~bb'U'Ur111:W'lleJ'U1Je)t.lfl11bAflm '1l1 'U'U11~1,.1~1'Ufl11Yl1?1b'<ileJTI 16/J (IT'a'U'll, 2560) ,, ' 
2.1.5 Vl'U1~"lleMhi~ij\vim,Ji1"1.nWsnb'I.Hnel~ 

1) 1 u1~'U 1 'U 1 'U'U11 bb"1~ 1 'U bb(,1-.:J :w?1:w1J&ib:U-.:iV11!1m 'UeJ1vn1~1-.:in'U ~e) 1 u1~'U1 'U 1 'U'U11:n 

Vl1J1~Vl11 ~bfl(,)~e)-.:J 1 U'a~'U1 'Ul 'Ubb(,)-.:J1 ~?l:W1J&ifl1"abfl(,)8i1"1'tl'U 

2) ?l:w0&i b :a-.:i'Vl1! 1~'U v-.:i1 'U1n1 'Um 1 bn (,) 1 ~:w 1 u1~ 'U1 'Ul 'U'U11 :nuviu1vi '111-1 t\!1 'U 

e.J~\?l.flru6rlb 'Ubfle)~ 1(,)1:.1m1~1 'U'U11i!'U'<il~vr11 m u1~'U l 'U'U11?1rub~1:.1?1mY-lu11:w'lJ1&1 b Yl11~ bb 1 -.:i fl"1 vr11 ~ 
'\) V 

3) l'Ubb(,)-.:J '<il~'ll1!:.11~bAfl:W~bVl~e)-.:J 

4) b ~ v-.:i '<il 1 fl 1 'Um 'Uir'U bb"1 ~'U v-.:i bb ~-.:i ~'U 1 ~-.:ivr 11 ~ e.J~ \?I.fl ru6rlm 'Uirm ~:w ('U bb"1 ~:n 

1?1Vl11'U Bfl~-.:J cJ-.'.161111:.11~?!1'Ue.J?l:W:Wr111:WiJ'UV111 ~?11:IJ11t1e.J?l:W?f1'Ue.J?!:W~'U 1~~11:.l;ff 'U 

5) 1"V:wm1:w,'U?1-.:itJ1~mru~vt.1"1~ 7 5 tJ1~flvunu 1 'V:wm1:w?11:w11t11 'Ufl11 bnum1:w('U ,, 

b6/1'U 1tJ1~'U bbr1m"ilt.i:w ~eJ?l~vf?I b'Vl~fl 1\?17iJ'U beJ ~ 1viv~:w'U bb"1~h1u~mi'U 

2.1.6 fl1'ab'U~E.J'Ubb'U~-:i"ll eJ -:ihh::wh:im"adiuin~1 

l 'U '<il ~:n fl1 db~ e):IJ r1 ru fl 1 Vl 1 -.:i b.ll'll'U 1 fl 1 'a\?l "1 e) (,) b 1 "11 VI~ -.:i '<il 1 fl e) e) fl '<il 1fli11 n fl1 'H ~ e):IJ 
' 

r1 ru fl 1-d b 'U 'U fl 1 'a b tJ ~ 1:.1 'U bb tJ "1 -.:i b ~ e) -.:i '<il 1 fl b tJ ~ e) fl l 'U :iJ d 'U 'U 1 (,) b ~ fl fl d ~ '<il 1 1:.1 e) V 'U 'U ~ 1 Vl 11 ~ b n (,) fl 1 d ' ,, ,, 
bb"1flb U~t.l'Ufl161lbb"1~m1:w('U 1~ :We.J"1V111 m 'Ubfl(,)fl1j b U~t.l'UbbU"1-.:J~,:jVJ1-.:Jfl1!:.l.ll1'1'1 b!-1:W bb"1~'<il~'UVl~tl 

' 

1) fl11b tJ~t.1'UbbU"1-.:ivi1-.:imt.1mY-l 1 Yl1-.:imml'l1 'U 1 ~'<il~~'U'U7(,) 1 m1)t'U 1~V111-.:im1bnu 

ffl~1 J11'Ul~'<il~bbY-l~~1'Uib~fl I 'U'UbU~eJfll'U e)e)fl~'U11t.11fl11'1 v\'11m'U~t\jb~!:.IJ1 v\'11~J1V!'Ufl 

"1(,)"1,:j :l.Je),:jb~'Ul~'tl(,) b(,)t.11'ITTIT?!eJ-.:Jl'U vnmnuh1i1'U~~~m1:wt'U?1-.:J '<il~V111 m y.jj-.:J e)1fl11'l'Ut.11t.11~i1 ,, 
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r111rn.J'U h1min 161l~~1'U'HJ'Ub U~Bn 1,iJ ~'U.fl1tJ L 'U 1,iJijtJ~mrun161lr11foB'U 1viBBn 161!~ b Vl1fl'UB1n1f'l 
'IJ 

1v1t11B'UV111 '!Xfi1F111lJb'U'Umv1vh-:i (PH) ~-:i,'U 1,iJii~'Vlib 'U'Uvh-:imn,'Uzj-:ii11 mBi1Bih~'U1 'U 1 "U'll11 

bnvln1';i?f'17tJ\911 V11L 'IX1?1 bb'1::m~'UbU~tJ'UbbU'1-:J 

3) n1';ibU~tJ'UbbU'1-:J'Vl1-:J~~'U'Vl'1~ ~~'U'Vl'1~~~ b ~lJmn,'Ubb'1~?11lJ1';it1b 'LJ11 tJ1 'U 1,iJ1vi'tvitJ , , 

b'LJ1'Vl1-:J';i~';i'U'lJB-:JbU~Bn 1,iJ ~-:i,1'U;-:JF111bn'U 1 'll1 i1 'U~~?f~Blvl (ru'U'U'Vl, 2559) 
.., ' 

';i~tJ~ b 1'11n11bn'U 1,iJ ~'U11i1~'1~Bm 'Ubbvl-:J bb'1~t!Tvt'1n 1 'U'll11 ( P<0.01) 1vitJ 1,iJ~ij 

';i~tJ~ b1'11bn'Ub~lJ,'Ui1~'1V11L 'IX~1 'Ubbvl-:J bb'1~J1-v,'1n 1 'U'll11'1vl'1-:J 1vitJF1~bb 'U'Um 'Ubbvl-:J~ 0 1'U mnn11 

1 'U~bn'U'U1'U 3 bb'1~ 61'U iim 'Ubbvl-:J1llbbvln~1-:Jfl'U'Vl1-:J?f(1~ bb~mnn111 'U~bn'U'U1'U 91'U b 'U'Ub~tJ'"Jfl'U 

tJ1-v,'1n1'U'll11~~'U11 1,iJ 0 1'U mnn11bn'U'U1'U 3, 6 bb'1~ 9 1'U bV11fl'U 32.6, 31.88, 31.80 bb'1~ 

31.36 nflJ mmh~'U (P < 0.05) bb~1'U~bn'U'U1'U 3, 6 bb'1~ 9 1'U i1J1wun1'U'll111llbb\,ln~1-:in'UV11-:J 

?{()~ zj,:i~'LJ11 J1wun 1 'U'll11'1vl'1-:J1,11lJ';i~tJ~ b 1'11n11bn'U~ b ~lJ,'Ubb~bljB b vitJ'UF1tU.fl1~F111lJ?f vl'lJB-:J 1,iJ 
' 

1n1,11lJmm~1'U USDA (2000) ~'U111'U 0 1'U bb'1~1'U~bn'UH'U1'U 3 1'Ui1fi1~rnntJ'U(,l bV11fl'U 85.17 
~ .., 

bb'1~ 73.73 bvitJ'LJ';j~~'Ui'UfltU.fl1~bmB (AA) ABiifi1~rnntJtJ(,11llii'BtJn11 72 L'U'1Jru~~1'U~bn'UH 
' 'IJ ,., 

'U1'U 6 bb'1~ 9 1'U i1fi1~rnnt1ii1,1bvi1n'U 68.41 bb'1~ 65.73 bvit1'U1~~'U'U'UF1rummB (A) ABiifi1 
'IJ , 

~:rnntJ'U\,JLV11fl'U 60 - 71 bb?lvl-:JL'!Xb~'U111'1l1n~~i1F111lJ?fvlB~1;;'U1'U 3 1'U mi'-:i~1ni!'UF1rum~F111lJ 
'IJ 'IJ ' 

?lvl~~flBtJ 1 '1vl'1-:J (b~'U';i-:Jfl bb'1~Flru~, 2557) 

2.1. 1 n1':ib~e1n~e11-inn 
1) bU~Bn1"UF111?1~B1v1 ~1b'1t1'U bb~-:i bU~Bn\,1B-:i1lJ'U1-:i-v,~BtilJ 1lli1':iBmb1,1n-v,~B1BtJ'U'U 

' 

bb?f vl-:111 b 'U'U 1,iJ bf11 

3) 'll'U1vl'1JB-:J 1,iJ~~ b 'U'U\911'UBn(i-:iF1rufi1'Vl1-:iB1-v,111 'U 1,iJ b ~11~ 1,iJ~B-:i 11,1 ~BlJi1?111B1m1 
' 

lJ1nn111,iJ~B-:i b~mrn~ F1rufi1m-v,11;-:im nn11(,11lJ 1 u;;1tJ 
' 

4) 1'1l1vitJ~11 tJ~~i1i-:i1'U'Vl';i-:J'1bb'1~ 1'U'Vl1-:Jn'1lJ n1';ib~Bn1'UF11';ib~Bn1'U'Vl':i-:Jn'1lJ b~';i1~t111,iJ 

'1J'U1v1 b vi1n'U 1 "U'Vl':i-:J n'1lJ~~i1J1-v,'1nmnn111,iJ'Vl1-:i'1 

5) b'1J~1L~~ ~1b'D'UL~?fvl~~~b~tJ-:Jvi'U 1 
6) 1 'U~?f vi 1-v,lJ-v,1mfo-:iv1 fl'U bb?f-:J bbvlvl~~ij~BB nbbvl-:J b~ nif B tJ ij~ n'elru~ 1 i.J~ ,:i bb?f-:J b ~'U 1,iJ bbvl-:J 

'IJ 

n'U 1 "U'll11 bbtJ nn'UB~1-:iiv1 b~'U 1,iJ~ b~tJ~~virnb?t-:i 1 ,iJ bbv1-:im~~1 tJ\911 ii~vi b-:i1i;h-v,~m 'U'U~vhvi'Ui-:i~B-:i 
' 
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7) ~ L '\"l';i..'J el1 fl7 Pl~v~Vl1.:J~7'U'U7'U'Uv.:JYJe:i.:i 1 ~ tl7:wL V'l';i .:Jv7 fl11"1ll7 flbb~ ~.:J17 b 'U'U 1 ~ b ri1 
" " 

b'V'l';i7~bdmnu 1'U11'U7'Utl71 'U'Vlv.:i1 ~'<il~flmJ 1 ';i~bVltl hJ1 '\"l';i..'Je)7n7\"1~.:i1 Vl(1!t'U 

8) Vl~~e)'LJ 1~titl71 '1l'1~1;1..'le)7.:Jtl7bn~v~bf11Je)e)'U 1 (th~mru 10 btlv1b~'U~) 1 ~~e).:J 1 Vl'U 

'<illJ~.:Jfl'Ue)7.:J'<il~b'U'U 1 'UbVll.l Vl~e) 1 ~~~ 1 ~~.:i Lri1n~.:J'1vtlt'UlJ7tl71;1e)tlt'UlJ7';i~~'U b~tl1fl'U J1 bn~vVl~e) 

u1.:i~1'U~'UJ1 bn~v bb~~.:i111 ~Lri1mnV1~m 'U'U 1 ~ b~tl 

2.1.8 n1dbnu-rn"11hi 

1) 1l.Jrn';i~1.:i1 ~ b'V'l';i7~'<il~vh11X~'Ubb 'U.:JV1'1~vvn 1 tl b'U'Un7';ibUm'V'l';i'U vh11XL:ff v h1-1t:J1'Ubi1 
'I 'I 'ti 'I 

1 tl1~ Vl7nn~117'<il~ 1l.J~~m~n1i~11uJ1u~V1lJ1~ 1 bb~'Jb'U~ 11XLb1X.:i Vl7tl7lJ'UVhi 1~ tJ';je)'\Jb ,J ~ e) n 1 ~ 

b~BU~';i'\"l';i'U vh11Xmn1P1Li11l-11~ bb1;1~J11"W1~';i~bVltlvvnm1ll1~ 1~'<il~b~tii11;1.:i 
" ' 

2) \ol'J';ibflU1~Hli1bfl'U~:wvruV1JliJ~1n11 5 v.:JP17b'l1'1b;tl~ bV'l':i7~~7ll7';it1~ut.:in1';i 
" ' " 

b'<il~rub~u L\,l'Uv.:ib:ff mbu1-1vib~tl J.:i~vti'1 "W1 ~ bb'1~btl~m11 ~1~ 
V " 

3) n7';i11.:i1 'Ub 1XLm~7'UbbVl'1ll'1.:J ~7'U'U7'Ut'UbV'l';i7~ 1 ~bb~.:izj.:i:wtl1V1i1rnu1'<il~'1vtlt'U '<ii~ 1~ 

1l-1 m~viun'lJm fl7Plbb'1~ 1l-11 tl m~viu nub tl~vn 1 ~ r1111.:i 1 ~1~ mm~7'U'U7'U'1.:J Ldv 1 ~ bb~.:J'1vtit'U 

m~Vl'Ub tl~vn 1 ~b 1'17\11vtl 1~'<il~V171 m ~bb~.:J bb\,l n 1~47 tl 

4) 1'Wmru1~bb(P)n fn';j\,)e)tJ1'U'1~'1'UJ776U'U~H 1l.Jm';j~.:Jf17.:J11l'W1~~ btl~vnbb(P)n bV'l';i7~'<il~ 

v\'111XL:ffvh1-16111Jt:J1'Ubi11tl1'W1~1~ tl~~111X~1JviLnu11l'Wli1bfl'U '<il~Lnu1i1~ 2 - 3 1'U bb\11tl7bbtin1~ 
" 

'U71vvn'<il1n1~Lb~.:i 1~~71'<il~bnu1i1~'W7'U 8 - 101'U 

5) fn';jbfl'U 1 ~1 'U~~~~m~tl';i7Pl'<il7nn~'Ub Vl~'U b V'l':i7~b tl~vn 1 ~:W';iV'l';i'U ~7';i~:wn~'Ubb'1~ 
" ' 

';i~ b Vltl 1~~71J7';it1t:J7'Ub 'LJ71 tJ1~ (b viti'Ul1V'ltl, 2561) 
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!II 

2.2 bfln 

bAn b Dt1mV111'1J'U(;lV1~.:i 'UtJ:i.J'Vl1'L!b tJmm.:iV111'L!bb'1~U'1t1.:i1 m 'Vll"ln7'1~1.:i I b(;lmuw1~t1v1.:i~.:i 

1 u1u btl\;l bb'1~1'L!bb~.:i.:i1u ij~11\rn1t1M11n11'\111 bAmht11t1:1J1n 1;1mn:u~bAn~~ b dm.l:i.J tim-J 
'IJ , 'IJ 

ijj?fVl11'L! 'V11:IJ1'11nbb U.:J?f1~'/J'U\;1B€l'L! b\;l tJ~1'L!e.J?f:IJ'lJ€l.:J bb~'1 ~'IJ'U(;l A'"Jj\) ~ijflf11.fl1W~ iji5n7je.J?f:IJ~ , 

11 n~ t1.:im:1Jth~ bJl'Vl'lJ€l.:J bA n'1~'Vl11 ~e.J~ \9l.fl ru"Vlij b 'l1t1~ '1~ b BtJ \;] b u1tl:1J bb'1 ~ r1run1w'lJt1.:i bA n~'L!€l vnu 
'U , , 'U 

n111-U~1'L!e.J?f:IJVl1€11\9ltl~'U~ijflruJl1W~ij15n11e.J?f:IJ~tln~m j~tJ~b1'11~€l'U bb'1~€lUJV1JllJ~1it1'U 
, , '\.I , \J 

tl n ~ €1.:J bA n b 'LJ'L!€l 1Vl1 d~ b~ tJ ~ 1 tJ ~1 t11 VltU '1 ~ bf1 u1 -n~hJu 1'L! n~'L! 11Vl1€l b~ €1:IJ fl run1w1 tJ 'IJ ., , 

b W11 ~~1 'L!e.J?f :IJ~ 1.:J I 1 'LI bA n b "U'L! bb u.:i hl b 'L!tJ fl~:IJ J 1 \9l 1 '1 b 'LJ'L!bb Vll;l.:J ?f 11€11Vl11it1~G11Vl'fo 

'1~'L!'Vl~tJ1 -TI 6Ul u n11 b'11ru b~'U b\9l b(;ltJ bUW1~fl~:i.J~1 -Ubb~.:JV11.J1 hl1~ ~1ur111:1Jf t1t1:1J1 nt1t1 ~.:i'Vl11 ~ ' ., 

d~ tJ~b1'11 bnu1'n'l'f1'lJ€l.:J bAn~1'L! 1 Vlruijmmtu (ru'L!'L!Yl, 2559) ., , 

2.2.1 in"Mru~~11tJ'IJeMbf>1n 

bA n A€! e.J~ \9l.fl ru"Vl bu bnt1~tJ1~ bJl'VlVl~.:iij b 'l1t1'1~ bB tJ (;lt!:i.J 1?1V111u ij~ n'l'fru~ b tJu{u 1 Vlru , ., 

b'l1t11'U'Vl1.:Jn'1:1J (round cake) V11mtJt1bbVl.:J~bVl~tJ:1J (loaf cake) bb'1~1tJ'.i1.:i~t1 61 m:1J'Vl1.:J'lJ€l.:J~m~ 
" " I 

'U1.:Jflf .:i b~€1€l'U~mb~1el1'1ijn1j?f€)\;j rn ( fillings) ~1tJbbtJ:i.Jj~Vl11.:Ji'Ll b(;ltJbb'U.:JbAm Du 2 ~1'L!f1€1~1'L! 

I .,j 1" .; ' f61'L!bb'1~?f1'L!'U'L!bW€l?f€J(;l ?f bbtJ:IJ flj:IJ (UJ'L!'L!'Vl, 2559) 
"' 

2.2.2 flWJ11'W'llel.:Jbf>1n , 

flUJJl1WbAn~'L!€1Vfl'UflUJJl1Wbb'1~'U1:IJ1UJ'lJ€l.:J1\9ltl~'U'vfl-ii n11\9ltl~'UijflUJJl1W~ tJ1mru~ , 'U , , , 'I 

1 'Ub Vl:IJ1~?f:IJ '1~ 1~bAn~flUJJl1W~'L!€ln'11n1\9ltl~'U~ bb~1 b 'Vlfl'Ufl bb'1~~n'l'f~ 1 un11tJfiu~nb 'LJ'Ll'U\l~ tJ , , ..J 

G11fl. t1J~'1 ~-d1 tJ 1 ~ bA nij ~run 1w~~t1 u €l n\11 nd 1~V111.:i n11 bnu 1'n'l'f1 €1.:J ri'tJ 1~ n €1'\J ~ 1-:i 1 1 u bA n 

'1~ bil\;ln1jb 'U~tJ'L!bb 'U'1.:J \,11:1.Jj~tJ~ b 1'11 bb'1~?1Jl 11~~1-iibn'U bAn 1 'lJlJ'L!'1~'1~'11tJ:IJ1 n~un1f t1t1'lJUJ~tl'L! 

b:IJb'1n'1'lJ€l.:J bb u.:i 1 'Ll\,11 bAn'1~~\;lb~ tJ.:J(,)1 fl'L!Vl'L!1 bb t!'L!~'L! (ru'L!'L!Yl' 2559) , 

2.2.3 n1-a~~bbt.i.:ith~1J1'Vl'IJeJ.:Jt,1~~.nru,ht>1n 

n11bb'U.:itJ1~bJl'Vl'lJ€l.:JbAmbu.:i1~ 2 ~n'l'fru~ fie:i 1) n11bb'U.:J'U1~bJl'VlbAn\9l1:1Jm1:1J151t1n11 

'\111 2) n11bbu.:itJ1~bJl'Vl bAnm:1J~1umrnV1~n ~.:Jbb 'U.:J\9l1:1J'IJ'U(;l'lJ€J.:i~1t1e.J?f:1J bb'1~~n'l'fru~ 1 un11e.J?f:1J 

~.:id (ruuuvi', 2559) 

2.2.3.1 e.J~(,l.flUJ6VlbAn~m'lJir'L!btJ'L!~1'L!e.J?f:IJVl~n (shortened of shortening cake) 

bAn~ij~1t1e.J?f:1J'lJt1.:i 1 'lJirm Dt1~1t1e.J?f:1JV1~n 1 'lJiru~1-ii 1~bbfl b 'L!tJ?f(;l b'L!tJ'lJ11 Vl1€l mm ~u t1v1.:i1(;1 

€lV1.:JVlrj.:JV1~€lel1'1e.J?f:i.J b ~€1'1\;l~'L!'Vl'L! bb'1~-d1m ~:i.JB\9l11m 1bnumm1211 u 1 'lJiru~.:i b~tJn11 bAm 'L!tJ , 

(butter type cake) b'LJ'L!bAn~ijtJ1:1J1ru'lJt1.:J1'lJiTt1~.:i n11~'L!~'lJ€l.:JbAntJ1~bJl'Vli1bii(;l'11nmn1121~1~ 

'11nm1 ~b 'L!tJ b(;ltJ€J'L!Jl1fl'lJt1.:ibiTt1'1~bnumm121Hbb~1'lJtJ1tJ(,)11 t1WV111.:it1u bAntJ1~bn'Vli11~bbfl , 
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2.2.3.2 C-J~\il.11ill6Vl Lrln~m 'l!b Ut!?f1'1.JC-Ji.'1l.l~~ n ~~tl~ L~tJn~1 hJ,.;h Lrln 1 ~ Amri'n~1lJiJ 

1'1JlJ'I.JL tl?f1'1.JC-Ji.'1l.J~~tltl7-JlJLL~m 'I.J'lfimru~°IJtltJ 1A'J~i.'1~1~LrlnLfl~-J1n 1 U'J~'I.J 1 u 1 ~zj~iJ'\.J~mrui.'1~1 'I.J 
" 

?f1'1.JC-Ji.'1l.l n1'J~tlvfiJue:i cin'I.Jn1'J~'Utl7n1P1'1Jtl~ 1 '1J1 'I.J'J~W"J1~n1'J~1 ~ LL'1~'Vl1 L ~Lrln'lJ tJ1 tJ~l~~tl~t!il 'I.J 
" " " 

'J~~11~n1'Jtl'U L ~'J1~ Lfl~ LL 'J~~~~'I.J'Vl11 ~LAn~uvJ1 'I.JL\il1tl'U n1'J'Vl1 LA nu 'J~LflV1-dm1Y11vl1tJA11l.l 
" 

'J~lJ~'J~1~ L ~'J1~vJe:i~~Ln~.;i1nn11~1 ~Btltl~l 1lJ L ~i1e:imri' n~m 'lJlJ'I.JL Ut!~~n LAnU'J~ LflVl-d1v1LLf1 

LLtJl.lh"1 'lJt!l.11~ i.'1'\.Je:i~--iiLAn LLtl~L~m~~LAn LAn'llti~-dmJ~LUt! 2 n~l.l ~~-d 
" ' 

1) i.'1Ut!-.5Lfi'n (sponge cake) iJ?t1t!C-Ji.'1l.!'1Jtl~1~LUt!~~n iJL-de:i~L'U1vl1tJ 

n1~'U1tln1'J'lJtJ1tJ~1'1Jtl~ 1 ~~~.;iu~uvJL uu~~ n~~L~tJmAn'llti~-d11 LAn 1 ~ i.'1Ut!-.5Lfi'm um t1mfi'n~ 
" 

fl1'V'l~ 2.2 i.'1Ut!-.5Lfi'n 

~:IJ1 : Krissanad (l.l .'\.J .'\.J.) 

2) LLtl~L~"1~~LAn (angel food cake) LUt!LAnffii\u~1~1~'1J11Lv;tJ~e:ici1~L~tJ1 

L de:i LAn~~iJ'\.J~mru 1 "1J'1u~J1 LAnu1~ Lnvi-d'L ~m~ n'Un~l.l~ L~ v~ n11'U~1nrie-J~\il.nru"Vl~1 ,ul, ~ LL~~ Luu 
' " 

cl 
fl 1'V'l'VI 2.3 Angel food cake 

~:IJ1 : Danielle (2062) 
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2.2.3.3 l!-J ~ (>)/{ W'rl bfl n~in 'VlJ'U bb"1 ~ 1 -U b 'U'U?l1'U l!-J ?f:1.JV!'a fl A el bfl n~in 'VlJ'U bb"1 ~ 1-u b 'U'U 

?11'Ul!-J?f:1.J vt~el~'Utl:I.Jb~tlf111~Yh~el'Ubflfl ( chiffon cake) Ael bAfl~ijf{.n~ru~j1:I.J'Vel-:JbArn 'Utlbb"1~ 

bAn 1-u Ael ffil"lj-:J?ff1-:1~"1~ bBtl~'Vel-:JbAfl 1-ubb"1~b dmAnlJ'Ub-:J1'Vel-:J bArn 'Utl bb~~~'Wel'UbAfl'Utl:W 1 -uJ1ir'U 

~6!1 t!-J?f:I.JbbVl'Ub'Utl?f~vt~elm1m~'U btiel-:i'<il1rntl'UbAfl~l!-J?f:1.Jl!-J?11'Uj~vt11-:ibAn 1-ubb"1~bAn 1 'llir'U ~-:ivh1 ~ 

l!-J~(,)/{ru'rlijl"l11:wtl:w bb urnAn 1-u bb"1~-d:wcl1bb urn Am 'Utl (ru'U'Uvi, 2559) 
' ' 

2.2.4 tJ~~Ul'Vl'!JeJ.:jb~fl 

bAmb u-:ielelm 'U'U 3 th~ b.flVlAel 

2.2.4.1 bflf1b'Utl (batter-type cake) b'U'Ubflfl~ij\ '1JlJ'Ub'U'U?l1'Ul!-J?f:1.JV!'afl 1 '1JlJ'U~1-ff 1~bbfl 

b 'Utl?f ~ b 'Utl'll11 vt~elmm~'U mh-:i1~elv1-:ivt~-:ib ~el"1~~'UVl'U bb"1~-d1 m ~:we1m1mj bnumml"11 'LI 
' 

1 'lllJ'U~-:1 b~tl f111 bflf1b 'Utl 

2.2.4.2 bAn 1-u (foam-type cake) b 'U'Ubflfl~hJm 'lllJ'U 1 'W?l1'Ul!-J?f:1.JV!~fl Vl~elb~tlf1~1 hJ--i1 

brl fl 1-u A el brl n~1llm 'lllJ'U 1 'LI ?11'U l!-J ?f :1.JV!~el1 '1ij bb~1 'UU~:I.J1'U~'lJ el tl b d el bb"1 ~tl~:I.J1j (,)'LJ el-:J bfl f16!Ji1 ~ d 
'1~t'U~'11flf11j'1JtJ1tl{911 bb"1~b U~tl'Ubb U"1-:1'1Jel-:J 1 tJj~'U1 'U1 -u~~~1tl~1~jtJ(,)~flfel '<il'Ub 'U'U~el-:11"7~:1.J'U'U 

" " 
(ribbon stage) bb"1~ nmnumml"lb -ii'11 i1 'U'lJW~~~tJj~~Vl5.fl1'V'l f11j bllUel1f111"1'Vel-:Jbflfl'llii~i'.1m'<il1 n 

1 'll1n~?f ~ bb"1~elruvt.nD~el-:i b~el 1~fom1:wf el'W'<il1flf11jelU'<il~bn~bb j-:J~'U 1elJ1tm111 ~t'U~j~vt11-:ielu 
' " " 

2.2.4.3 ~~~el'Ubrlfl (chiffon-type cake) fimAn~m'1JlJ'Ubb"1~ 1-ub'U'U?ll'Ul!-J?f:1.J Vl~el~'Utl:I.J 

b~ tl f111~~'Wel'Ubrl fl (chiffoncake) bfl n~ij~ fl~W~j1:I.J'1Jel-:J brl m 'U tlbb"1 ~ brl n 1-u A elm\"lj-:J?f { 1-:J~ 

"1 ~ b B tJ ~'llel-:J 1-u bb"1 ~ b d el bfl nir'LI b-:J1'1lel-:J bfl n b 'LI tJ bb~~~vJ el'U bfl nii tJ :w 1-ff tl1ir'U~'ll l!-J ?t:w bb Vl'U b 'LI tl?f ~vt~ el 

~1f11~'U btiel'11f1b 'U'Ubrlfl~l!-J?f:1.Jl!-J?f1'Uj~V!11bflfl 1-Ubb"1~brlfl 1 'lllJ'U~-:J1-u l!-J~(>)/{ru'rlijm1:1.J'L.!:I.Jbb urnri'n 1-u 
' 

bb"1~'l5:1.J'li1bbUUbflf1b'Utl (W'U'Uvi, 2559) 
' 
2.2.5 1~tl~'Uffim'Uf11~~~~bAn 

' 
1 t1 f11j l!-J~ (,) bflffJ (,) t1 ~uvt~ n~1-ff Ael bb i:l-:i-ii'11?11~ 1-u bb"1~J1'U:w i' (,) ti~Ujel-:J~1-ff fi el 

' ' 
?f1j1~1"711:I.JV!11'U 1 'VlJ'U bb"1 ~tl1lJ'U ?f 1j~'lj1 tl 1 ~t'U ~ ?11 j bb~-:1 fl~ 'U j?f bb"1 ~ ?11'Ul!-J?f:1.J~'U 1 b 'l5'U 

' 1V 

bl"l~el-:JbVll"l ~-:J1(,)~~UV!~flbb"1~1(,)~~Ujel-:J'<il~?l-:Jl!-J"1~el~ru~n~ru~th1f1!]'1Jel-:Jbrlflbb~"1~'1.h~b.flV1 b'l5'U 

brl n~m-u b 'U'U?l1'Ul!-J?f:1.JV!~fl'Vl~mri'n 1-u Ael bflflij b tJ~ el f1bflfl~U1-:J ~J 1 (,)1"1Vlel-:J b i'.1el 1ll bb ~-:JV!tl1U 

VI~ el ~1 'U b tJ ~ el fl~ 1 'U U'U ~Jl'Vl'lJ 1 bb(,) rn~ nu el tl tJ~:W1 (,)j'LJ el-:J brl f1bb"1 ~~ ~?11 'U b Vl:I.J1~ ?1:1.J b i'.1 el~:I.J ~?f °L.1:1.J 
' 

J1vtir fl b U1 b Vl'Utl1 V~vjtJ'Uf111 bflflffi m 'VlJ'U b 'U'U?l1'Ul!-J?f:1.J bb"1 ~ bflfl~m 'VlJ'Ub 'U'U?l1'Ul!-J?f:I.J'l,,j~ fl'a n~ru~ 
' 

~ ei ~1vtu' 1~ m 1lJ lfl-:JlJ'U vi' 1'UU'Uel1 '<il '<il ~~jeJ tlbb(,) fl'V ei-:ivtu1 brl n b dmr1 n~tJ~mm~'V'l m vu11~ 

b dei~lJ~?fijm1lJ "1~ bBtl~Bel'U°L.!lJ 1llffi 'V'lj-:JeJ1f111"1 b 'U'Wb~'Uti11 vt~u~u~1 mL~1li~1'U b~eiu~1.n l"l~ei-:i 
' 
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bAnih11mt1'1l'W~ bbD-:J\?11l.lrl11l.1'11A'1.J1~ ~-:id 

2.2.5.1 bb'U-:J'11~ (wheat flour) in'ljru~~1hJ-ue:i-:ibb'U-:JG11~biJmb'U-:J~ii1-111l.!'11A'1.JL'U 

e.J~\?1.n ru.,-h rnne:i~ Vl~e:J'U'Ul.le:JU'Vl n-u-u~ 1~ tJ 1lJG11m ·rn 1 "Ubb u-:i ~mb 'Vl'U 1~ b ~11~ bb u-:iG11~ii C-J'1 ~ e:i , 

~ffJ1bb 'U-:J'1l'U~~'U 

2.2.5.2 1 '1l (egg) 1 '1lvi1 'tit 'Un11V11e.J~\?1.llt\J"nb u bmJ~?!1'Ul.11n 1-ffl '1l1n b U'U'1\?1~~u~ii11m 

bb ~ -:i bb'1~ii1-111l.l '11 A rul.l 1 n 1 'Un 11V11 e.J~ \?1.ll ru~ 1~ tJ bu~ 1 ~~1 n'U'Ul.l bA n bb~ ~ 'U'Ul.l u-:i Vl11'U ~ii '1 \?11 
u ~ 

b 'Ul.l'U'U 1 'Un11V11 bAm.h~m'U 50% 

1) '1l'U~'Ue:J-:J1'LJ 

1'1l~1-ff11.Jn11V11e.J~\?1.nru~brnne:i~iie:i~ 4 'll'W~Ae:i 1.1'1l'1~ 2.1'1lbV1~1 
~ 

3. 1'1lbb-dbb~-:i 4. 1'1lt:J-:i i.Je:in-~1ni!'UV-:J'11bb'Une:ie:imtJi.J1'1lJ-:i~e:i-:i 1'1lbb~-:Jbb~~1'1l"U115n~1tJ 

2) f)t\J.f11~'Ue)-:J 1 '1l 
' 

1 '1l~ii1-1rum~~m1b U'U 1 '1l~'1~ zj,:i 1 '1lG1~i!'Um1iiin'ljru~~-:id 
' 

1. fa1-:imml"l1lJ~n (air pocket) 

2. 1 '1l bb~-:Jrl11e) ~\?11-:Jnm-:i bb~~ 1lJ bfl~'U hlnUn11VllJ'U 1 '1l 
~ ' 

3. 1 '1l-u11~~ b U'Ub~~ ii1-111l.lf1-:J\i11 bb~dj~ bb 'Ll'UflU 1 '1l bb~-:i 1lJiin~'Ub Vl~'U 

n11~~~m1~G1e:iu111 '1lii1-1run1~~ \?111~ 11ii't~t1n11?ie:i-:i 1 ~Ae:i i.111 '1l~(,)e:J-:Jn11 
' 

m1~ 1 U?!e:J-:JL~ ffl 'U~e:J,:i~ij~ Vl~e:J 1 'U~ 1 G11m1rn ~i.JJ71tJ 1 'U'Ue:J-:J 1 '1l1~41tJ fl11 "Ubb~-:Je:J~\?11-:Jn~1-:J'Ue:J-:J 

-de:i-:imml"l~~b~n bb~~ 1 '1lbb~-:J~Ubb 'U'U~1 tJ 1 '1l-u11 bde:i'Vll.l'U 1 '1l b 'Ll~e:in 1lJbb\?1n bb~~G1~e:i1~ bbM1-:i111 '1li!'U 
' 

ii1-1rum~~ bde)(,)e:Jne:ie:in~~ b ~'U 1 "Ubb~-:J'U'Ub~'Ue)~U'U 1 '1l-u11~iii n'ljru~ b U'Ub ~~ bb ~-:i bb~Cl11 '1li!mn1 bde:i ' ~ ~ 

\?1e:Jne:ie:inm 1 '1l-u11~~ 1 VI~ 1lJb tJm~mb~-:J bb~~ 1'1lbb~-:J~~bb U'U11U 1 'Llnut'U n~'U 1lJtJ11n,!]'UBn~1n~~ 

\?1e:Jne:ie:inm bb~1 n~'Ub~tJzj,:j bn~~1n bb Ufl'Vl b~tJVl~tld1~~iie:itJ"l 'LI 1 '1lbb~11~ ~v-:i 1ll(,)e) ne:ie:inm 
~ 

b ~e:i-:i~1 n~ b 'Ll~ e:i n 1lJii m1l.lt'UV1~ml1v1~1-:i 1 '1l~~ b U'U\i11il1 bb u1-1v1 b~ tJVl~B'1'Lle:i1 

'Ue:i-:i11b -u11 'Llmmb 'Ll~e:ini!'U 1'1l~1~~1lJm1~~i.11m 1 "Ub ~11~n ~'U~~ bb 1-:it'U bde:i 1~fun11t:JG1l.l bb~~ 
~ 

n11e:JU 1 '1l~iiimtru~b-d'Ut11lJm1,11m 1 °tll 'Un11V11e.J~\?1.llt\J"n (~\?15'U1 bb~~tl1tl'U-:Jfi, 2556) 

2.2.5.4 tl1m~ bU'U\i11-d1t1V111~bAn'Ul.l bb~~Vl11'U J1m~~bV1l.!1~'11V1{UV11bAn 
' 

~vJ1\?11'1'Vl11tJ'11U~~~bBtJ~ 1~~e:in~b~11~vh1 m-ub1m1 'Un11~b ~1t'U ~'Ue)-:Jbfln~ b'UtJhh Vim 

bb~~J1m~~~mtJ 1~Vll.l~ 1~b U'U~~'U'UVl'U1 bA nV1i-:i~1 ne:iu?tn bb~ ~V111 ~~-ue:i-:i bAn~t'U~1 tJ'Ue:J n~1 nd , ' 
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1) tl1m'1Vl".i7tlbb~..:J (yellow or brown sugar) b'U'l..!tl7m'1~1:iJ1~~7'Ufl1".ii'Je:in~ 

Vl:Stl~b~tlfl11 "tl7\,l1'1~1:i.Ju~~Vlt" b~l-Jb~tlfl11 "tl1m'1~'U" v\'11 ~ilfl1".i1blJ'1 bb'i57{,lbb'1~A11lJt'I..! 
' ' 

fl1 ".i1 blJ'1lJ1 fl fl17tl7\,l 1'1Vl".i1 tlbb'1 ~tl7 m'11tlzj..:J 

2) tl1m'11e:izj.,:i (icing or confectionery sugar) b'U'l..!tl7m'1~il~m-n;u~b'U'l..!~..:J 

'1~ bBtl~ 1~'<il1nn11u~tl1m'1Vl".i7EJ '<il1m!'U'<il~b~mb1J..:J'LJ111 'V'l~th~mru 1-3 b~e:i,'.Je:i..:inun11~u~1 

b'U'Uf1tl'I..! Vl:se:i~~flBflflr..:i 

2.2.5.5 1 'UlJ'U "Um.1H\ 'UEJ~~ b 'V'l".i7~ b 'l..!tl~~v\'11 ~bl-7 nil n~'l..!".i~~ bb'1~il~b V1~e:i..:i~1 EJ'Uru~ 

~ b 1.JEJ'U11n~u1~1:iJ~ bb~-d1 EJ1 'U~7'Ub de:i~lJtrmb'1~tl~m\,l".i 1 'UlJ'Ub uu~1-d1EJ 1 ~bl"lnilm1lJ'UlJb uEJu 
' 

~lJ bb'1 ~ fl~'l..!".i~1 'UlJ'Ubb'1~tl7lJ'I..! 'U".i~ fltl'U ~1 tJ fl".i~ 1'LJlJ'U ( fatty acids) nu fl~ b62ltl".itl'1 ( glycerol) 

Vl1Vl'U1~~'Utl1fl11311 'l..!".i~Vl11..:Jfl1".i~~lJ 'l51tl bf1'Uf1162l~ bii~t'U 'l51 tlVl'1tl~'l..!1Je)..:J f)'U fl1".i~'U~1'Ue)..:J fll;'l b\,l'U 
'\J 

v\'11 ~~~{,lti'rusvieie:i'U'UlJ iln~'l..!bbl;'l~".i~~~ 
' 

1) b 'U tl ~~ flt! b 'I..! tl bb ~.,:i~v\'11 m 'U".i~'I..! \,l fl{,l~ flt! 'I..! 1~ tl 1 'U fl ".i~ bbl;'l fl ~~Vl:Stl b ".i'I..! b 'I..! \,l 

1 tl".i~'Uffi~'1~il~ n~ru~ b 'U'U~lJbbtlfl~1e)e)fl'<iJ1 rn'11'U'U".i~fle)'U b~tl fl11 b 1 ~ 1.J1(,l~ fle)'Ufle)'I..!~ bbtl fle)e)fl 1 tl 

~1'Ur111lJ-re:i'Ubbl;'l~'Uutl1e:ie:inBn b~lJ~ bn~e:i bbl;'l~fl~'U~~e:i..:ifl1".i'<il~ 1~e:ie:inm bum 'l..!tl~~'ll'U~ bb ~..:i 

2.2.6 1{,lt)~'I.J".ieJ..:i-ffi '!11. 'Ufl1".ie.J~(,l bflfl 'l..!eJfl'<il1fl1{,ltl~'U 1~tlVI~ nzj.,:i b'U'UeJ..:Jfl'U".i~ miu~,l1 b 'U'l..!bb~1 . ' 

bb{,lfl~1..:Jf1'Ubb~~'UtJlJ1-if illii'..:id 

1) bfl~e) fl1".i1'Ubfl~e)'\J'Ul;'l~bBtl~ b'V'l".i1~l;'l~"1tl~1r.JVl'U1~'Ue)..:Jbfl~e) f)e) b'U'l..!~11~".i~'ll1·~ 

V11..:i~1'UF117lJ b~lJ bbf1bAfl bbl;'l~b 'U'U~1-d1m 'U'U".i~'ll1~'Ue:i..:ici1u~~lJ~'I..! 1 1 ~~t'U ue:in'<il1nGbn~mr..:i 

-d1t11 ~bAflbb ~..:i~1tu b'V'l".i7~bn~e:iil~"~e:inm~'U'Utl..:Jbb1J..:J ~..:ib tlu~1-d1t11m..:i~-r1..:i'UernAn 1 'WU'<il'<ilU'l..!iJ 
'\J ' 

bfl~e)b~~lJ 1e:i 1e:i~'U ~11'Ubfl~tl'll'U~Gv\'11 mi;i'bb ~151~ hi fa~'l..!b ~lJt'U fl 1".ibn~~:W1..:J 1e:i 1e:i~uv\'1tl5n~tl1 

n'UbbiJ..:i1 uci1u~~lJ 1:i.Jil b'V'l".i7~ 1-ul mhu11.Jue:iEJmn (ruuuvi, 2559) 

2.2. 7 '11".i~vh1~bn~m".i('lJW~1EJ"lJ'I.J1'Ufl1'fV11..:ibl•lij 1i;i'bbf) 
'\J 

1) ~..:i~ (baking powder) b 'U'l..!~7".i'l51 ti1 ~~~\,lt1rusvitu~~~~\,ltm11 flfl1".i~~lJ'Utl..:J 

b'Ufl..:J 162!~1 Vl:Stl 1"2lb~tllJ 1 'Ufl7fotlb'U\,l f1'U~1".ibfliJ~v\'7Vl'U1~b'U'l..!fl".i~ zj.,:i1 '1..!fl1".i~~lJ'<il~ b~lJbb1J..:J'LJ111 'V'l~ 

"..:i1 u~1t1ciuV1i'.1..:i b~eliJeJ..:in'Um ~~11vr..:i~eJ..:i'll'U~d~lJtr~nu 1~t1m..:i zj..:i'<iJ~v\'11 ~bn~u5n~mvi1..:ibr1il 

t'U 1~ bbl;'l ~ bb 'U..:J'LJ11 l ~~~1~l;'l..:J 1 tli1'1~'Vl1Vl'U 1~ b 'U'U (111 ~ ~ fl11lJ:ff 'U 11 v\'11 ~ ~..:ivJ1:iJ ~'U f)'Ub 'U'Uf1el'I..! 
'\J '\J 

(~\,lfi'l..!1 bbl;'l~el".iel'U..:Jfl, 2556) 

2) b'Ufl~..:J 162!~1 (baking soda) Vl:SeJVl1..:J.fl1~1bflilb~tlfl111"2lb~tllJ 1 'Ufl7fotlb'U\,l b'U'l..!~1".ibflil 

~ b~tl 1~f'Ufl11lJ,rel'U'<il~~m tl~11 ~f1162lfl11'UeJ'U 1~elelfl 1"2l~elelfllJ1 fl1".i 1-ifm".ibfliJ'll'U~,d'l51tl 1 'Wfl1".i 
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tfo.nrumnfh1:d'.h'l11(,lnA1-:iv~mn vh1~CJ~(,l.flru.;i~1vi'ihm~m.i bb'1~t.l1'111(,lnA1-:idvhtl~n~cnnD 

1 ,irti~lim.rt ti?!1tiCJ'1lJ6!JB-:JCJ~(,l.flUJ'rl fh1~vh 1 ~CJ~(,l.flru.;;iii;i'n~ru~b 'UtimJ tivmnm!ti vru'Vl.nih~v-:i 
'U 'U , 'U 

~\,)fl-:Jn1j1 m tin1'JCJ~(,1()161!fl1fovti l\ilvvn l61f \ii,v-:i b '-Jfl~,:j 161!vl111v'-:i1;1-:i5nv11cJ~,:j,rtin161f'11ti1 Vf(Uli)~ " ., 

bnliltti1 ti.ff ti'11ilV11cJ6!Jv-:in11vD zj,:i b~BBD b'1~,1n,1~CJ ~(,ln161fvvnm 1vi'b~cJ-:Jfl~-:i b~cJ1 vh1 ~n11ttivJ 
' " 

6!JB-:JCJ~(,l.flru6V1'11lb~:w~ V11v11l~bvl1~m1 (~\,lum bb'1~B"Jvti-:JA, 2556) 

3) '11'Jb'1~lJflUJ.fl1~~1mtin1'JCJ~(,l.flUJ'rlbAn ~B '11'JBir'1'1ih-Jbvv1 lvlbbfl 5-8 25 bfl 
' 

(EC 25 K) bv61l ~ (sp) V11vlv11b~(,l (ovalet) Bir'1'1il'VJbvv1 b'Uti1(,l~b~vtltiv1Vl1'J'Vl1VliJ1~'111cJ1~ 

Bir'1-&ti (emulsion) fl-:J(,11v11cJn1'J'1\ilbb j,:j6!Jfl,:j6!Jfl-:Jb V1'11&i-:i~1 11ilcJ1 ~Bir'1itilifl11lJfl,:j(,11 bb'1~Uv-:Jnti 
.., 

n1'JbbcJn'IJti6!JB-:J?!1tiCJ'1:W 

2.3 n".i~'U'l'Lln1".i~~~~ih..1'1u•1n 

bAn~iil-db 'Uti?!1tiCJ'1:WV1'1nV11v~ b~cJn~11 tl11 bAn 1-d Av bAn~11lii16!Jirti 1 ti?!1tiCJ'1:WVl1B 

B 1,1li bb\,l ij1 ti tl~:W1 ru~u B cJ b ,Q vbb'1 ~tl~:w 1 (,l j6!Jf),:j bA n 6/l'U\ild:'ff tivJliJ 1 n n1 j6!J cJ 1 cJ (,11 bb'1 ~ n1 'J 
" 

b tl~ cJUbb tl'1-:J6!JB-:J 1 tl'J~ti1 ti 1-d~~v11 cJ~1 ~ill(,]~ n~vlilm 'Uti'VJv-:i fl~:witi ( ribbon stage) bb'1~n1'J 

b tJ~ cJtibb tl'1-:J6!JB-:J 1 tl'J~ti 1 ti l "LJ~~v11cJ~1~'JtJ(,l~n~Bliltib 'Uti61l'Ulil111il1nn1'J 1 "ITT <LJlfl~l;i\il bb'1~BUJVl.fllJ~B-:J 
" ' " 

b~v 1vi'{Dm1:w~vtilil1 n n11v'-Jlil~ bnlil bb 1-:i~ti 1m11:'ff tiV111 ~ bAnttivJ1 ti'J~V111-:iv'-J bAn61l'Lilil11bb tJ-:i b 'Uti 
" 

2 n~:w ~-:id 1) '1'Uti~ bA n (sponge cake) b 'UmAn~1 m-d1nvY-:ivJ B-:JVl1B 1 "LJ6!J11 bb'1 ~ 1 "ti bb\il-:J bb'1~ 

'11ll1'Jt11-til"ti6!J11Vl1B l"LJbb\il-:J b ~:w:w1nn111,11{'-Jlvl bAn 61l'Ulil11'UcJ:W1m ti.v(,ll;i1Vln'JjlJ b rnnv~:w1n 
' 

b~v-:i,11m1fl1(,)ti'Vlti~1 bb'1~iim1:wirti,11n 1 <LJbblil-:imnn11bAn 1 <LJ6/l'LI\ilbbv-:ib~m~lilbAn bAn~ii?l1tiCJ'1:W 
' " 

6!Jv-:i1-db'Uti'11tiCJ'1:WVl'1n ('1'Uti~bAn) bb'1~ 2) bbB-:Jb~'1~\ilbAn (angel food cake) b'UtibAnffi'llbtJ~1~ 

1 -d,11 b ~ cJ-:JB ~1-:i b~cJ1 b-d'v bA n~-:iiitl~mru 16!Jirti~1 bAntl"J~b.n'Vld b Vlm~nDn~:w~ b~ cJ-:Jn1'JD~1.nfl 
' " 

CJ~(,l.fl ru.;ivfl 'ITT "LJbb\il-:J b 'Uti'11tiCJ'1lJ bAn~ii'11tiCJ'1:W6!JB-:J 1 "LJb 'Uti'11tiCJ'1:WVl'1 n (rutitiv'i, 2559) 
., 

2.3.1 "IJ'W\,lel'I.Jn1'fVl1 bfln 

'1'Uti~ bAnV11v bA n 1-d b 'UtibA n~:'ff tivJ11ii'llil cJ n1 "J6!J cJ1 cJ (,11 bb'1~ n11 b tl~ cJtibb tl'1-:J6!Jv-:i 
" 

1 tl'J~ti 1 ti 1-d b ~el'Vl11 ~bn\il 1flj,:jl;1~1-:J6!JB-:J bA n bAntl'J~ bfl'V11111lm 6!JirtiCJ'1:WB ~v11 cJ '11ti 1 Vlru:'ff tiv ~n'-J 1-d 
" ., " 

~1m ti~(,lj n1'J6!JcJ1 cJ(,116/JB-:J B1 n11"1~1vi'{'-J,J1 nn11~h] b~B 1vi'{'-Jfl11lJ~Btilil1 n n1'JB'-Jlil ~ bn\il 
" " LL1-:J~ti;ti vh1~LAn;timmmvD (~\9lum Lb'1~mvmfi, 2560) 

" 
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2.3.1.1 LLeNL~i;'l'WLflfl fiti Lflfl~1~'17flfl71~1~'1J71 J1m1;'l fl'UA~~tlti'VJvnivni 
'U 

~1 c.JeJm1m1m 11~--nW1"1Jt1-:J LA~ti-:i '<il'Um~vi'-:i1~'ll71~-:Jc.Jtim~~m.h'Unm-:i ( medium peak) 
'U , 

LL\11'Umc.Jc.Jt1~J~L~fliJt1c.J V11t11 ~"1J11iJL'i1t11;'l~LB c.J~L um-:i1l!'U LLJ11~mmf'ltitifl 1vm1-uerm11-111~L 11 

tJ1'Unm-:i"1Jt1-:iLr1~t1-:i~ L ~tl 1 ~Lflnih -d'tii;'l~b5c.J~ V1~-:i'<il1mr'U t~bb u-:i 1~c.) 1-rrer~111-111~b 11~1~~'1Jt1-:i LA~ti-:i 
' 

LLti-:JL~m~~Lflfl (ru'U'UVJ, 2559) 
'U 

L U'ULR n~1 i1 'll1~'U'<il7fl 1 ~"1J11 1~c.Jm1tl11 ~"1J11m~1 ~tm U'UV'Jt1-:i 1~c.JiJtl1m1;'1~1'U 

Vl~-:i L U'U~1'U~~~ ~'<il'U 1 ~"1J11t'Uv-Jt1-:i LLl;'l~'VJti-:i 1 ~"1J11iJ~n~ru~LL ~-:ir;11 L U'UlJ'UL-:J7 1 "Um1~1 ~"1J111.T'U 

'Utlfl'<il7 fltl7~71;'1~1~L -if11 tJ~1 cJ LLJ1 EJ-:J~t1-:i1 ~A~~t1t1'VJV11{vi1{1;'1,:i1 tJ~1 cJ L ~t1-d1 cJ 1 ~vJti-:i1 ~'ll711.T'U 

t1~r;11 hJ L V11;'11 L U'Utl1 LLl;'l~v\'11 ~Lflfl~tiu1~iJ L 'l1t1"1J711;'l~LBc.J~5n~-rnJ1~11;'1~1'U~L V1~t1tl1m~~~nu 
'U 

~1'U~~~LL~-:J~'U 1 zj,:i1~Lbn LLU-:J Lfl~tl "11;'1"1 LLJ1~-:i~~~i;'l-:J1'Ui"Jti-:i1~'ll71~~t'U~LLJ1 i'U~tl'U~'U~7'U 

fl11~~~~Lbtl-:Jb~i;'l~~Lflfl ~-:JLL~'UJl:W~ 2.1 
'U 'U 
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~1 'V nuJ1\917'1bb'1 ~ 1-1 ~lJ e)e)°tJ'Vl1 {v11 { ~1 cl'Vl1 ~·n.J \,l~ n{mY \9l'i1 
'V 

1-111lJ b ~1?!..:J?f (,)'LJeJ..:J bA~B..:i '.il'Um~~..:i 1 'V'1l71~..:JcJeJ(9)1~vi'uu1'Unm..:i 
'V ' 

l 

u1~mru 1-2 'UTYI 

l 
' 

t17b'LJ7B'U'VleJru'v1.niJ 163-180 mPiwllm;cJ?f '.il'UbAn?fn 
' 'V ' 

bb~'UJliJ~ 2.1 .fr'U\9le)'U~'U,i7'Un71~~?flJbbe)..:Jb~ff!"J(9)bfln 
'V ~ 'V 

,,; ' 
'Vl:1..11 : tU'U'U'Vl (2559) 
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2.3.1.2 ?fU'U-.6°LAn dJmri'n~1m-u1riJ-:ivJv-:iVl~81'ULtl'\ln~ 1-uLL~-:J ~ii'1cJe)(,)';i1fn1l.JL 11 

?f-:J?f ~"ll v-:i LA~ v-:i '1 'Un 1~~-:i 1-u ~'U 1ii'~ LL1;111~ v 1n11"1 L~ cJ 1 i eY m1 r1111J L 11 u 1-u rn, 1-:i "llv-:i LA ~v-:i .., ' 
(v\'11 'iXL-dmri'ni'.ivJt1-:imn11"11Jt1mL'1~L -dm,~LBcJ~) u1~mru 2 'UTvi LL1;111~LLU-:i 1~cJ1 'UeJ(?l11fn1l.JL 11~ 

~1?f ~"IJ8-:J Lrl~8-:J'1'Ui1~1'Ue-J?fl.J L 'LJ1fl'U~ zj,:i~t]-:J 1 'UL 1'11 L 11 LL'1~ L 'IJ1 L ~8U8-:J n-uiJ1 'l½LA n cJ'I.Jt,11Vl~881'1~ , , 

1-unrnl1m'1~8ruV1.niJ 100 8-:Jl"11'W1L 1'U 1m1 ii'1cJeJ(?lj1fl11l.JL 11?1-:J?f~"lltl-:J Lr1~8-:J'1'U 1ii'~LL1;l1~-:JL~l.J 
" '\J \J 'I 

LLU-:J tl1~8-:Jn11L~l.J1"1Jl!'U1m~Vl~-:1'11n1~LLU-:J LL'1~e-l?fl.JL11 1 mJ1-:iL'IJ1 1 L~8U8-:Jfl'ULAn~'IJ(,11 

(ru-u-uvi, 2559) 

1-u n11e-J?fl.J LA n'llu~-du~l.J1(,)j"IJt)-:J LA n'1~ L ~l.J~'U ti'11 "U LL'1~.J1 m'1~ L tl'U~l'Ue-J?fl.J 

'1m111uvh1'!X~t1'U~t1ruV1.niJ 37 - 43 t1-:imL61Jm•fo?f Y1~t11Jn'Un11r1-ut1E11-:i?1J1L?11Jm~t1ut1-:in-un11 .., , .., 

?fn"llv-:J1-U'IJ1-:J~1'UVl~8'V111 '1½Ln~n11LL ~-:J(,11"1J8-:J 1 "U"IJ11 n11B'U1-uriv'U'U11 u1 'U'1~i'.ie-J'1'Vl11 m "IJlJ'U~i'.ivEJ ' ' .., 

15 e-J?fl.J Fit1tl11 -u LL'1 ~.J1 m '1~ B'U LL1;11m ~'1'U~'UvJ v-:JV!'U1 t~ cJ L~l.J ~ Jh cJ m11J L 11 ?f-:i rfo-u 1-u (,)tJ'ULL 1 n ' .., 

LL1;ll'1~r111m 11'1-:iu1-unm-:iV1~-:i'11 n~1 "ULL'1~.J1(?)1'1L~m tJ-uvJt1-:iV1'U1V!~t1t11'11 i.J1~t1'UL~l.J'1-:i 1 u1 'U 

~l'Ue-J?fl.JLL '\ll'Un11zj'U 1 "llLL'1~.J1m'1n1ii' L~cJ~L~l.Jtl1~8'U881-:J'U1 1 "llt\.!~~~1-u LL1;l1~-:J L~l.JLL U-:1'1-:11 u 

ti'1 ~ v-:i n111 i L 'UcJ'1 ~m cJ'1~~v-:i e-J?fl.J V!~-:!'11 rn~mL u-:i'1-:i 1 u LL1;11 '1~ ~ v-:i rim 11 1 LL'1 ~ L 'IJ1 1 L ~v 

ut1-:in-um1cJ'IJ(,ll"1Jt1-:i LL u-:ie-i?fl.J (~(?)5'U1 LL'1~8dv'U-:Jfl, 2560) .ff-u(?lt1'U~'U~1-un11~e-i?11J ?fu-u-.5 LAn ' ~ 

., = .d 
~-:J LLe-J'U.f1l.J'\ll 2.2 .., 
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1 

~ .. ., • I d 1 ' .. I • I "" 
i;,~Fn11Jb'fJi;,..:Jb'Vli;,eJ1~~'Uu1'l.Jn'11..:JbYfeJ i;,y~eJ..:JeJ1fl1111 uW1J1!11 2 'U7'Vl 

i11L-ii'1e:iuvie1ruw1:i'l 163-180 e:i..:imL'llm;c.1?1 '<il'ULfln?ln ' .., ' 

?l'U'U~bfln 

LL~'Uflil~ 2.2 .rru~e:i'U~mn'UnT~~e.J?lll?IU'W~Lri'n 
'U ... 

d ' 'Vl1J1 : !11'U'W'Vl (2559) 
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2.3.2 n1"ae1ur;1ih..1:5Lf'1n ~TUt!.J?l:W'1JeJ-:JL1·1n~~mJL?l~'<il b~t1u1eJmb'11 r111 b VJ1~1 ti"W:w-h bb'11 

i1wiheJuiuvi '17~-:i Ht11t1 ~eJ-:immf'l ~ bi1vltt1'<il1nrnrn?1:w'<il~?lru b~ ru 1 tJ1 t11~V111-:in111eJr1eJ t1 '\J., ., 

2.3.2.1 f17".i~-:Je)f;\.!Vi.fl:ub\,\7el'IJ r111'<ilvl b\,\7€l'\Jbb~~~-:Je)f;\.!Vi.fliJ1 ~'V'lel~fl'U'll'Uvl'llel-:J brln 
'I \J 'I 'I \J 

bb'11 ~-:i,11 brl n 1~ b\,17 e)'IJ bb e)-:J b ~m~vl brl niitJ~:w 7 ruJ 7\,17~ ?l-:Jel tUVi.fllJ~1 ieJ ~';i~Vi17-:J 163-180 
'U 'U 'I \.I \I 

Vi~elti eltlttle) ~ fl'\J'1Jtl7vl'1Jel-:J'W:W-h '<il1tl1tl'W:W-h:w1 nVi~eltiel tl bb~~~7 bb Vii.l-:J~17-:J~7tl 1 t!Vi~el ~7tltlel n 
'\J 

~1t11 t1'<il~?Jm~1n11~1t1t1€ln b'Utl\i1tl ~-:i1!t1~-:iii15V1vl?leJU~1t1 1 ~-:id 

1) n~ti '<il~iin~t1VieJ:wbb?lvM111n'1'<il~?ln , 

2) e'.11V1111 b 'Utl~b Vi~eJ-:JVleJ-:i ~:W'lleJ-:J bAn'<ildeJt1eJeJn'<i11n-vi:w-h 

3) 1 i1?1vl'\Jmmb Vi~:W 'IJ7-:J bb~~tl7Tl"lel?l:Wr11".i i:w~-:i1 tJ1 tlb -dmri'mb'11~-:itu , 

e'.11V11J1 brl n bb'11 '<il ~iir111:w1~ n bb i.lmb~ ~~utu Fi meJ t1-D1 '<il~fl n ~tin ~utum bb?l vl-:!17 ?l'Utl~ brl n eJ'\J?l n~ 
'\J '\J , 

bb'11 b ~m'<il1 n?luti~ brln~ffim-:i?111-:i~~ bBt1vlrieJt1 ~-:J\i1eJ-:J1~1-:ieJ~1br1~eJt1~1 t1 brln 1 t11~t1~ bb ".in'1JeJ-:Jf17".i 

el'\J b 'Y-l17~n7".i brl ~ eltl~7 tl '<il ~'V171 ~ bf1vl f117:Witi?l~ b 'Yleltl b 'Utl~~ 1 Wf11-:J?l17-:J~ ~-:iri eltll'l1€l ~'1:W~-:J 1vl 
'\J 

bb~~ b~ el\J1€leln'<il7 n b\,17 e)'IJ '<i)~(;le)-:J b V1r1i1"W:w-hit1vi b ~el 1 ~e'.11t!el n'lJeJ-:J brl n?ltl7 b?l:Wel bb~~\J7€leln'<il7 n 

'W:W'Y-l1~~7tl 

2.3.2.3 f17".ib\,l~tl:W"W:w-hrieJtii.1wu1eJu '1Jt11v1'1JeJ-:J'W:w-hm1'Y-leJ~nutJ~mm'lleJ-:Jb-deJ 

brl n~ b~ eJf171'1J m tll'l1'1JeJ-:i~1t1~?1:w~1 t1 bb~ ~'17Vi7 n b\,l~t1:w-w:w-h~hl b Vim~?l:w n'\J'll'Livl'lleJ-:J brl n brl n~ 

eJeJnmm'<il'<il~ 1~~b'Vh~m11~ 'W:w-hm iG11V1'fo?l'Utl~ brln bvltlU n~'<il~Vl71 '1lii't!bb~~tJ~1 tl m~vi 1~1 '111 ~ 
'\J 

1 ~b Vi~el~vl'W:W-hu1-:i 1 fleltl~'<il~ b Vl~1tl~?l:wbrl n~-:i 1 tJ rl1';ib Vl~1tl~?l:WU".i~mruri~ -:JVl~-:J'llel-:J'W:W-h Vi~el 

n11r1~-:i L~ntieJtl L 'Y-l".i7~?l'Utl~ LA n'<il~~ttiL 'Ut!L vi1l'l1 L~eJeJ'IJ?ln (~\,lutl7 LL~~eJ1eJti-:ifi, 2560) 
'\J ' 



"ll'U1~"1le1.:ivh.1-w1 

th~l..fl'Vl 

..,. ' 'W:l.l'rlbb'lJUnlil:l.l 
., 

6 'U1 (15 b'lJ'U~Ll.Jm) 

8 ~1 (20 b'lJ'U~bl.J(W~) 

10 ~1 (25 b'lJ'U~Ll.Jm) 

12 ~1 (30 b'lJ'U~Ll.Jm) 

., 
tl1m1'n 

(ni:l.l) 

140-170 

280 

450 

700 
..,. , cl d 11-r 
'W:l.l'Wf;l1~m 'Vilil~:l.lbb 'lJ'lJ'lJ1.:I (bflln b ~l;l) 

,, 
18 X 26 X 0.5 'U1 

(46 X 66 X 1.2 

b6/J'U~Ll.Jm) 
.., 

18 X 26 X 0.5 'U1 

(46 X 33 b6/J'U~bl.J(,11) 

1200 

800 

-W:l.1-Wbb uu~ii-tle1,:i(,l~,:in1;11.:i (uei.:ib~lil'W~ bfln) 
'IJ 

8 ~1 (20 b'lJ'U~Ll.Jm) 300-400 

<> ' II 
'Wl.J'W bb 'lJ'lJ '11 ~ 

700-900 

t.l~iJ1ru 3/4 

~:l.11 : vi'~LLU~..:J'<il1n Gisslen (2009) 

U.S. 

v-l1b~'U1m,1 (°F) 

375 

375 

360 

360 

375 

400 

360 

350 

375 

Metric 

b'iHH~m'I (°C) 

190 

190 

180 

180 

190 

200 

180 

175 

190 

26 

d-i II 
~~~~b16l1'Vl b'lf 

L~ff1.h~:l.11ru 

('U1\1) 

20 

20 

25-30 

25-30 

15-20 

7-10 

30 

50 

18-20 



27 

2.3.3 b 'Vlfl'Ufl~1,j"j, 'Un1'H.J~~ bflmtih.1'1 

2.3.3.1 16LJ1nvhiw;mth.! 16LJ'1(911(,]m~·vn~ 1 tm71Vl1'1'U'U~ bAfl'Vi~eJ:iJvJvjeJ'UbAffVl(,]l;'le)'IJ 

1(,]ENleJfl h11?ilil1t.1 i;i'116LJ'1(91 l 6/l'1l71'LJ'Ubbl.,~ l 6/lbb(91.:J11lJt,11bU'UneJ'Uflm.J hhv11.,1v1~mb~fl~1v 

2.3.3.2 1 'Ufl1';iV11 bAn-/J'U(,]~m 6/l b U'U'Vi~fl fl')';j~e)'Ubb U.:Ji.,.:J1 'U?l1'U~'1lJ~ \Jt,lf~e) 1 im1 

~~'1e)lJbbU.:J1 ~b'LJ1fl'Uvii.,~,Je)EJ b~';i1~1il~Vl11 ~bb'\J..'Jfle)EJ I ~(,];lJ'1Je)..'Jb'Vll.,1bbi.,~ 1ll~'I.Jt,11bU'UfleJ'U Vl11 ~ 

~m.J b -v1 nt.11~m fl:fit.1 

2.3.3.3 1 'Ufl11~16LJ'Vl~e) 16LJ'1l11~7Wt'UbAfl~(,)e).,'J~l '1l1 ~:fi'UvJ fl1';j~~1Vfl11lJb ~1'1.:Jlil'U l 6/l 
" " 

fl17lJb ~11.,.:J 1 im1lJ b ~1tht.1flm.:J b Y1mJ.:Jfl.:J 1 ~i'JeJ.:Jmml"leJV1 t.1?i1t.1~'1lJ -veJm11~1.:J 1 t.1m1~16LJ'1l71 ~eJ 
" 

eJi.Jmrubfl~eJ.:J1i'Vlfle)~1.,'J l~bbfl el1.:J~'1lJ ~~bbl.,~~1VV1.:J li)~(,)e).,'Jl;'l~e)1(9lbb~.,'Jl;'l'U'Vl 1llb~eJ'Ul'1JlJ'U 
' ' 

l 6/l'1J11 ll!fl1';i:U?l1'U'1Je).,'J 16/l bb(,J.:J\J'Ue) ~b ~e)..'JliJ1fllil~Vl11 ~?11'U~'1lJmll:ff t.1vJ (ru'U'U'Vl' 2559) 
" " 

• Id • I d "" ~ 1 , ,., .J... .J ""="" .J 
2.3.4 nT'H u6'1tl'Ubb u6'1..'J'Vl bn~"U'U 'U"a~'Vi11..'J nTHl'U fll ';je)'IJ bfl fl'VllJl;'l~';i'Vll;'llJ(,11.,bbl., ~lJ15~'1lJ'Vl 

" ' 
i;i fl(,) eJ.:J1!'U bA fl~eJ'IJ'1fleJeJfllJ1fl111il~:U~ fl~ru~~~ m1:fit.1vJ'1JeJ.:J bA fl11'U :fit.1eJ ~ nuulil~ vv11.,1vtb~m 1 
\J ' \J 'IJ 

~1 V fl'U b 61j'U l '1JlJ'U l 6/l bbl.,~ ~.:JvJ bdeJ~l 'lllJ'U e)1 flll"llil~ b 'LJ11 U';i1lJ 1 'U 1 'lllJ'Ubbl., ~Ii)~ bll'IJ 1 n 'U1!'U 1(91v:u16/l 
" 

fleJ v'li1 v zj.:J bdm11 bA m 'LJ7eJ'UbA fl11'U nlil~'ll v 1 v t,11~ eJ.:J:fi'UvJ bdeJ 1~-r um 1lJ {eJ'Ub -v11 tl J 1~:u eJ~1 'U 
" " 

?11'U~'1lJlil~ b tl~ Vt.lb U'U 1eJJ1zj..'J:Ufl11lJ~'Ue)~61j') V 1 t.1m1:ff t.1 vJ 1 'U'IJ1..'lfl?.,'J'Vi1fle)'IJ bAfl 1 n 'U(,)e)'IJ'Ul'U 
" " " 

:ff 'Ubbi., ~V111 ~ b tl~eJ fl'UeJfl'lleJ.:J bAfl'Vlt.11:fit.1 eJru'Vl.nil'lleJ.:J bA m~.:J neJ'U fllil ~ b ~lJ:ff 'UeJ~1.:Ji1 ., b tl~eJfl'UeJ fl 
' " I 

'lleJ.:J bAfllil~EJ.:Jfl.:J:U~b -vmb1.,~r1eJv I b tl~V'Ubb tl1.,.:J b U'U~~1mmh~u b-d'eJ 1 'W'lleJ.:JbAfllllil~ b~lJ:U~b -vlJ:ff 'U 

eJ ~1.:Ji1 1 (,11., eJ(,J nm b tl~ eJ fl'U eJfllil~vm1:ff 'Ulil'U bfleJ'IJ lil~ 1ll:u b d eJ 1 'W'lleJ.:J bA m 'Vi~ eJeJ~ zj .:Jlil~ 1~ bAfl~:U 

~~11 'Vl~\,li.,eJ(,]J.:JneJ'U (~\,15'U1 bbi.,~eJ';ieJ't.l..'Jfi, 2560) 

2.3.5 UUJ'Vi1bb6'1~bb 'U1'V11-rnm '1J~ bn~t'U 1 'U-i1'U~B'Un1"a~~~ bfln urum~~'IJ 1 'W.fr'U(,]e)'Ufll';i 
~ V 

~~(,] bA fleJ11il bfl(,]li)lfl'LJe)~(,]~1.,1(911 'W';i~'Vi17.:J.fr'U\,le)'Ufl1';iUBu~.:J1'U 'LJe)~ (91~1., 1 (91 eJ11il bfl (91 l~lill fl.fr'U(,]e)'U 

1'Wfl11tliju~.:J1'U'Vi~eJ'Ulil~Vvl1..'J I ~?f.,'J~l.,()le)bdmri'fl zj.:J'11lJ1';itll;'l1Ul~ ~.,'J\,11';i1.,'J~ 2 'LJe)~(,]~i.,7(,1 

bbi.,~1;'17 b'Vl\,l 
' 
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'&'11b'Vl\91 • .. ,, "" 
b 'Uelbr1n'Vltl1'U elTil1J?f1 b Vl~~lfl - e-J..:i~mmn'UhJ 

' " 
- 'UeJ..:Jbmr:i1lJbvlE.J..:ivm 

- ~r1~1J 1lJYieJ 

- e-J?f1l 1lJbvlE.J..:i'VieJfl'U'17m'LI 1 'Ul!'Um1~J1(,rn'I~ 
' ., 

b~1J:lj'U 

- el(UV!Jl:Wel'U~1 hJ 
' " 

b'UelbAflVli1flm=i~ml'LI - ihl1(,rn=m';fo hl!'Ummn'LI hJ 

- ~el'Ub~'Ubn'U1u 
" 

- 1 'Ul!'UVl~eltl7(,l1i;,UeJmn'U 1 u 

- m'l!'U11mmn'LI1u 

- el'U'U1'Ubn'U1u 

- bb'\J..:Jmflbn'LI1U 

- el'U'Ul'Ubn'U 1 U 

- ~eJufeJ'Ubn'U1u 
" 

- bb'\J-.'.l1llflbn'LI1U 

- ~eJuf el'Ubn'U 1 u 
" 

bA fl bbtJ~Vl~eJ b tl'LI 'rn E.J bb u..:i ~u~\i7'U'UeJ..:i bA fl - e-J?t1l1llb'YlE.J..:i'Viel 
"' 

- J1m;;,V1~ele-J-.'.l~mmn'LI1u 
" 



,., ,., 
bf'lflm.J 

bfl flii"U'Ll 1 ~ b~ fl ffJ1"U'Ll1~'U fl~ 

bAfl'Vl'U1bb~fl (cauliflower top) 

bAflb'U'Ll 1 ~1-:i (holes) 

.,; ' 
'Vl111 : UJ'Ll'Ll'Vl (2559) 

- e.J-:JVfanmrh.ihJ 
" 

., 
.c::t. ti d 1,/ 

- tlill'Vl.flll~tl'U"U'Ll'IJ1 
' " " 

.d ,., ,., 1 ' 
- bf'1G1tl'Lltnf.Jbf'lfl 'Ll';i~'Vl11-'.ltl'U 

- -w11~1m1ibi1tJ1tl 

- ~tl'U{tl'Llbfl'Ll1tl 
" 

- bbU-'.lbb~-'.lbfltJ1tl 

- e.J'11l'Ll1'Llbfl'Ll 1 tl Yl11 ~bfl~flm~'Ll:n'Ll 
" 

G 

11~b 11 

1 tJ-uru~~.fl1EJ 1 'Llb~ll"UE.11 E.Ji11il'Ll:ft''Llvl1'Ll'U'LlY111 ~ 

'Vl'U1 bb~ flii'1 fl'\~UJ~f'l~ 1 EJ~tl fl fl~m~1tJmv1 

1~t1~u~ii8EJ 1 tJeJm1~1tJ~G1-:i bfl'Ll 1 tl 
' " " 

- 1-Ubb U-'.l'11~'1J{j~bb ~-:J'Vl~tl 1 tl1~'Ll'1-:J bfl'Ll 1 tl 
" 

"Utl-:J bfl flbb ~,:i bfl'Ll 1 tl 'iil~Yl11 ~ bfl~ bb ';j-:J~1'Ll~ tl fl1';j 

-u mE.Ji1:ff tJm EJ 1 'LlbAfl b 'U'Lle.JG'l 1 ~bn~ m1i1mEJ 

1 'Ll 1r11-:iG1{1-:i bfl fl 1 'Ll'Vlfll'V11-:Jvl1'Ll'U'Ll"Utl-:Jfltl'Llbfl fl 

i11 ~1iii;i'fl~ru~b'U'Ll 1 ~1-:i 
" 

29 
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2.3.6 tlljn~tJ1~Ln~t'IJ';j::'Vl'hrnTrn'U 

Summer (2015) n~T)11fl1'~L ti~ t.l\JbL U'1-:lelf1!Vl.fllJ~el'Uiit:.JffvV1,:J1J1 n~rn:,il;'l~YH5'Uel-:l 
' " 

Lfl fl V11 fl'Vl 'a1 '\J (1-:J el f1!VI JllJ'U el -:I Lm el'\J '1 ~ i;'l 1l.J 1'H1 fl1 ~ fl1 'j t:.J '1 ~'V'l tfa ~ ~ 1 t.l'U el -:I Lfl fl 1~ VI 1 fl Ln ~ 
' " , 

'LJel~~'V'lm~ 1 ~~-:lbfl\>l~elf1!VIJllJ'Uel-:lb\>l1el'\J bmel'U~1'LJ 1 Vlru~-:iiim'j'\.JfuelruVIJllJ~hJLL tii.Jel'LJ V111 ~hJ 
, 'U .., , 'U 

i;'l1l.J1'j(l"l11 t.l 1 i.J fl1':i'Vl~i;'lel'U el f1!VIJllJ bb'11'Ufo el f1!VIJllJ \>l 1l.J ~el-:l fl1 'j zj -:l'U n n1 t.11~ bf1 ~t'LJ'j~Vl11-:l fl1'jel'\J 
, 'U , 'U ':,.J 

' 
~-:l\>l1'j1-:Jvi 2.12 

e:i ru'Vl.n ilfil imJ 
• 'II 

150 - 204 el-:JP11b61!'1bsiit.Ji;'I 1) 1 '1llJ'LJ'1~'11t.l 

2) fl1'1!'Ut.l1t.Ji1 bbl;'!~ b tl~t.J'LJ'j'Ubb '\JU 
" 

3) tl7\>l1'1'1~'11t.l 

4) 1'\.J'j~'LJ~'Ui1b'Utlflel'LJ 

5) bbU-:lb'1'11~1i.J61l 

6) fl1'1!'j~bVlt.l 
,, 

7) f11'j1bl.J'1bf1(;1;'LJ 

vh.n : Summer (2015) 

.ff i.J(,l eli.Jd'1 ~ bf) \;1-IT'W-ff 1 n11 bbl;'! ~tl~ n1v 1 ~ e)b d el Lfl n~ "J 1 bi;'ll.Jel~1 J-:i bfl n b(;) vhJv(uoff el'W tl'W1 'W 

m~u1'Ufl1'j elruVlni'.J~b ~l.l.ff 'W~-:Jt:.J'11 ~b i1mfi'nvfITt!"li1 v 1 ~b tl~el fl'Uel-:i bfl nV11tln n1v11 'W~ n~ru~AG11 v 
, 'U 'U ':,.J 

fl'\J~1'W1 mrn-:i bflfl 1 'W'Vl1-:lfl~'Ufl'W Vl1fl bb u-:i bflfl~el'\J 1(;1 t.11.ff elruVIJllJi;'l-:1'1~iim~'U1'Wfl1'j'Vll;'l1 t.lelV1-:l~ 
' " " 

bn\;1"!1'Welv1-:i~m ~el-:i bb'1~m1m~':il1 t.1~hJmJ1 bi;'ll.lel 1 "W"li1-:i b 1m~ b tl~el n bfl n':il~~1'W.ff 'LJ\>lel'LJJ-:1V1l.J(;) b ~1 

fl11~1'W.fl1 t.11 'W'Uel-:l bflfl 

2.3. 7 .1 fl11el'\J bfl n~elruV1ni'.J 150 (1-:J 204 el-:JP11 b'1!msiiv" b ~m U'Wbb 'U1V11-:i'\.Jnu~ 
' " ';,.J 

b ~ t.l 1 fl 'U 15 ~ fl 11 b 'U ~ t.l 'W bb 'U '1 -:I el ru VI .fl lJ 'U el-:1 b \>l 1 el '\J i;'I 1 l.J 1 'j Cl bb m 'U t:.J '1 ~ 'V'l 5 ~1 ~ b rl fl el '\J vi 150 
' " ., ' ' 01 .do Q.J I t trd d .Q 

mm b'1!'1L'1!t.li;'I l.J'LJ1Vl'i.Jflb '\J1bb'1~'1Jl.Jfl11 bflfl'Vlel'\J'Vl 204 el-:JP11 b'1!'1L'1!t.Ji;'I , 

I I SJ I I 

EJ-:JA-:JbVl'Ut.J1elV b'Uel-:J'11m~~um11~ LVlt.J'1~'1-:ivi~'W~1LAn bfln vieluelruV1ni'.Jvi 204 el-:JP1W1Jmsiit.1" 
" ' " 
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m~'UTI.Jn11F1717 blJG'lbn~t'U 1~ F1117blJG'l 1m615<ff'U ~ti tJijn~tl7n71bn~f1tl11,11G'\zj,Hn~'17 n n71?1"1 tJIJ11 

-ut1-:i LlJbG'lnG'IJ1mG'l~';rnm1lJ.;'t1'U?f,H U'U?f71~:un~'UbbG'\~1mo-w1~"11 b~tJffJ7 1-1111blJG'I ?11m1m~l.l 
, 'lJ 

mn 1'U-uru~~bAn~tl'U~ 204 tl-:JP11b615G'lb~fo?t i!'U:ubdmtm'fo~Vltl7'UffJ7b~nut1tJ ?17b'Vll,lbn~'17n , 

m1lJL11vTitl1~'U~'U"71bU'Uflt1'U LAnt1ut1ruV1J1ih~V111-:i 150 bbG'I~ 204 t1-:JP11L'1lm~fo?1 bb?f~-:J"71bbtl1 
, 'lJ 

2 .3 .7.4 m1t1'U~t1ruV1JlD 180 t1-:iP11L615m"litJ?! i!'UbU'Ue.J~1,111ru,1LAn~:um1l.l?1nmJ 
, 'U , 'U 

1~V111-:i 150 ~-:i 204 t1-:iP11b615m"litJ?! bbG'\~?1.;'1-:i 'tm-:i?1.;'1-:iLAn~~~?f~ Ldm1l.l~?1:u~n~ru~L'U7bbG'l~F1111 
' 

1 'U m~'U1'Un71tl'U bA n~tl-:J 1 im~'U1'Un71VIG'\7 tJ.ff 'Ul,l tl'U J-:itJijn~tl7 bFl:UbbG'I ~ 
Vl7-:Jn7tJJl7'W zj,:iy\'71 ~bn~ bbtfo bbG'I~ n71V111 W tJ1~'UbbG'I~ bb {1,:i Lf1tJ?!Jl1'W 1 tJ-w.;'t1lJfl'U anJ-:i m~'U1'Un71 

~J1mG'IG'l~G'l1m tl~ tJ'Ub U'U1-1111 bl.JG'\ Lrn~ Lb {1-:i~?f n~1 tJF117lJ.;'t1'U~ b~tJ n11 b'1G'\7~1 'Ui m1t1'UbAn 
' 

1 'U-d1-:it1ruV1J1D b V1lJ1~?fl.lf1t1'U 1 tlvn-:ieit1'Ui!'U '1~~-:ie.JG'l 1 ~LAn 1 iL 1m'U1'Ut'Ub~ nut1tJ bb~f1'1~Bt1'Un11~-:i 
, 'lJ 

Vl71 ~n~'UbbG'\~1?f'll7~'1~~tltJn11 b~nut1mn~'17n m~'U1'Un11bn~F1717blJG'l 1m615-a''U bb~Vl7n 1 im7lJ 

.;'t1'U~t1tJ 1 'U-d1-:ib Vll.l1~?fl.lbb~f1t1'U 1 tlvi1-:i1-111l.l.;'t1'U?f-:J'1~~-:ie.JG'l 1 ~b tl~t1n LAnfit1'U-u1-:if1b -UlJ Ln~tJlJ bb~~7'U 
'lJ 'lJ 

' ' ~ Q.I d d II 

2.4 .:i1'1J1\lt1'Vlbm.11"!JeH 

b'1'U1-:ii'i bbG'l~Flru~ (2557) 1~~n~7e.JG'l"Utl-:J~'U6' t1ruV1JliJ bbG'\~1~tJ~b1"7n71bfl'U~BF1rum-w , , 'U , 

1~1n L~tJ1i1~'17n1n't1~1VltJbbG'l~1n1~1V1tJn1lJtlP1ll,llt17tl 52 l'IJ~7~ bbtlnbfl'U1'U~b~'U 
' ' 'lJ 

F117lJb 'U~tl'Ubb 'UG'l-:JFlruJl7Y-JJl7tl'UtlnbbG'l~Jl7tl 1 'U"Utl-:J 1 ~Y-J'U17 Y-J'U17~'U6' t1ruV1JliJ bbG'l~1~tl~b 1"7n71 , , , 'U 

bfl'U:Ue.JG'l~t1F1rum-w 1 ~1n ~'UITTfl:Ue.JG'l~t1F1ruJl1-WJl1tl 1 'U"Utl-:J 1~1n tlnbl'U f17ernntJUl,l (f17ernntJU\,l 
"I , , 'U 'U 

~ti fi1~1i1~b~t1m1~~bm~1~!,17lJlJ7(,11!7'U?f7nG'I ~nf1~A'U1'Uu 1937 L~tl Raymond Haugh 

b 'U'U\-11~'11~ ruzj,:i'tJ-:iut1n 1-1rum-w-um 1-u 1n't~ tln711~ FlruJl 7Y-J"Utl-:J L tl1~'U 1 ~"U11) Fl ruJl1'WJl1tl 1 'U 1 ~~ u , , , 

bbl,ln~1-:Jfl'Utl1'1 b 'U'Ue.JG'll.J1'11nn71~~b~t1n~'U6~bbl,l n~1-:i fl'U 'W'U17f1mrnntJUl,l 1lJ bbl,ln~7-:Jfl'U bb?l~-:!17 
, 'lJ 

~ ' 

1-111lJ?1 ~-ut1-:i 1 ~1~;'Ut1 ~ nu~'UITTnt1ruV1J1D bfl'U 1 ~ -wu11:u e.JG'I~ t1 b '\.Jt11b~'U 1,11 ~-u11 Liit1 b YitJu 1-1 rum-w 
'U , , '\J , 

F117lJ?f~"Utl-:J 1~1nmlJlJ7\,l1,i7'U USDA (2000) Y-J'U171 ~1n~bfl'U 1 'U~b~'U:Uf11ernntJUl,lb Vl7fl'U 79. 9 2 
~ 'lJ 'lJ 

bvitJ'U1~vi'ui'UF1ruJl1'W (AA) ~tl:Uf17ernntJUl,l 1lJut1tJn11 721'U-uru~~1~~bfl'U1'Ut1ruV1Jlil~t1-:J:Uf17 
, 'U , 'U 

flt1ntJii1,1Lvi1nu 66.60 LvitJuLvi11~vi'ui'LI (A) ~ti :u1-11flt1ntJi11,1t1~~ 60-71 bb?f~-:i1~bi1'U111~~bfl'U 1 'LI 
'lJ 'lJ 'lJ 
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~b~'l .. ll1f'l17l.J'11il n11 bfl'U 1 'Lielt:U'Vl.fliJ,Xei.:i 1~tJ~ b1f17 n71bf1'U 1 ~ 'l"l'U17i1 t:-Jf1\1lelm ~ bblil.:J bbfl ~tl7'VliJn 1 ~6/JTJ " , " 
(P<0. o 1) 11iltJ 1 ~~ih~tJ~ b1f17 Lnu L ~l.l:ff mdm vi tJ'Uf1W.fl7'1"lfn7l.l'11il61JeJ.:J 1 ~1rfonmnm,i7'U USDA , "' 

(2000) 'l"l'U111~ o 1'ULLf1~1~~LnuH'LI1'U 3 1'U i1r11fleJntJ'U(,1 LV11nu 85.17 Lbfl~ 73.73 LvitJu 
" 

1~~u.ff'Ur1rum'l"lLmei (AA) 1'LI61Jru~~Lnulfo1'U 6 Lbfl~ 9 1'U i1r11fleintJ'U(,1 LV11nu 68.41 Lbfl~ , " 
65. 73 b vitJ'U1~~'U.ff 'Uf1W.fl7'\"lbel (A) bb'11il.:J171 ~1fl-:Y~'11ilel~1(;l'U7'U 3 1'U 'V!J.:J-:Y7n'l1'Uf1W.fl7'1"lf'l17:W 

, " ' 
'11il-:Y~r1ei tJ 61 fl lilfl.:i '11ut:-Jf1 m1V1 lilflei.:iei ru'V!.niJ~ Lnu 1 ~'l"lu111 ~1n~Lfiu1 'U~b~'Un b uei1L~'U 1 ~6/J11 I , , \l \I 

~n17bf1'U 1 'LieJW'Vl.fliJ,Xei.:i 1 'LI61JW~~j~tJ~b 1f17n71bf1'U 1 ~~b ~:w:ff 'Ui1t:-Jfl'Vl71 ,Xr1ru.n1'1"l 1 ~fllilf1.:Ji1BVl5'\"lf1 
, " ' 

n7'Ulil7 bbfl~n-1J'l"l11W (2561) 1~Pim~7 t:-Jf16/Jel.:J1~ tJ~ b1f17n71 bf1'U,rn''cl7~elW'Vl.fliJ~b~'U\1lel 
, " " 

fJt:U.fl7'\"l.fl7tJ1'U61Jel.:Jl~lflB'UVl~~ 1'LI1~tJ~b1f17n71bf1'U~ 3, 10, 14, 18, 21, 24, 28 bbfl~ 31 'J'U H1~ 
1nB'UVl~~ '17'U1'U 270 vfo.:i Lnu~eiru'Vl.niJ~L~'ULU~tJ 3.33 ei.:il3!7L'1lflb6/JtJ'1 m1:w:ff'U~:W-WV16 75.44 

' " " 

n71~qjb~tJtl7'VliJn'VlJ.:im1Ln'U m1:w b D'Umlil-~7.:J61Jel.:J 1 ~61]71 bbfl~f'l17:W b D'Umlil-~7.:J61Jel.:J 1 ~ bblil.:J 'l"l'U17 

Ldm~tJ~b 1f11n71bf1'U~elW'Vl.fliJ~ b~'Ub ~:w:ff 'U i:1.:Jt:-JflV171 ,Xr11r111:w~1.:i'<i\'1 b'l"l7~ flelntJ'U(,1 m ~bblil.:Jbbfl~ 
, 'U 'U 'U 

L tJei1L~'LI(,11 ~61J71fllilfl.:J i:1.:Jt:-Jfl 1 ,Xm1'1ru L~tJtl1V1i1 nV1J.:im1 Ln'Ub ~:w:ff 'U -:Y7nm1V11ilfleJ.:J'11tJ1~111 ~ 
\J V ' 

'1nruru1 (2554) L(;lPi n~7n71Vlilv1tJn71 Lnu-r n~71 ~1n11ilmf1~el'U Lf11(,1'1J7'U~ b(,)~tJ:W-:Y7nm1 
'I V ti 'I 

U7 tJ-r.:i~bbn:W:W7 1f11(,1'1J7'Ub D'U'l"lelfa:wei1~h.fl7'\"l'U'Ulil'Vl~.:J b D'Uel'U'W'U561Jel.:J lfl~'U Vl1n71bf1~el'U 161J1n11iltJ 
' 

~:w LL ~1 'LI'171fl~f17tJ 1r11(,1'1J7'UL D'LI L 1m 5 1'U1vi Pin~1m1Lr1~eiui.:i'Vl:Wlil 3 .ff 'LI Lnu H~eiru.niJ,Xei.:i , , " 
bU~tJ 30 el.:Jl3!7b'1Jflb6/JtJ'11'LI1~tJ~b1f17 0 ci.:i 8 ~tJmi, '11Ut:-Jfln71Vllilflel.:J161J1fl~bf1~el'U~1tJ1f11(,1'1J7'U 

' 

'11:w71'1Vlilv7tJ n71bf1'U-rn~71(;l'U7'Uci.:i 6 ~'Ulil7i,611.:i Ldei b vitJ'Ufl'U 1 ~1n~hi1~Lf1~el'U 1f11(,1'1J7'Ubf1'U 1~ , 

b~tJ.:J 2 ~\Jti17~bV1711'U fj.:Jf1.:Jf1W.fl7'1"l1~~~'11il'17:w71ffU71tJtJ1~tJnii1-il'nu1~'ll'Ulil~'U 61 11:wi.:i1'U , , , I 
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'U'a15U (255 7) 1~Pi rn~n i:.J~'()e),:j 1fl 1~ jfl el~~ el cJV) bb~ ~~~~ ~mU.JiJ&ivi1-:i bfllJ bb~~f11cJJl1V'I 

bb~~m<avm .. rhJ'LJeJ-:i~\J~LJlfl bflfl'1'U'U~ Pirn~1i:.J~'LJeJ-:J1flfa<afleJ~~eJvvi 1~bbn 1flmeJfl;1 'V'l<a~~ b:Wvi~ 
" 

b•1rn~fa'1 (hydroxypropyl methylcellulose : HPMC), bb61:!'UbbVl'Ufl:W (xanthan gum : XG) 
Q.I .ci,, d Q.I l,/ I ,r al'd al .,f 

bb~~elff-ilb'U\9l(alginate : AG) Vl'a~~'U'aelcJ~~ 0.5 bb~~ 0.1 \9lel'oJ~'UV'l~f'\1'1\9l'afl1'abu~cJ'Ubbu~-:lb'Uel 

X:wcr'1'()eJ-:lbflfl'1'U'U~'a~Vl11-:lfl1'abll'U-rfl~1~e)(UV!Jlii 15' 25, 35 bb~~ 45 e]-:Jf'\Wllm;v'1 'oJ1fl11'U ' ,, 
II ' II ,r 

Pifl~1i:.J~'LJel-:!~~~'ll'U~~1-:! 1 (tJ1lJ'U:W~'V'l{TJ'll'U~'U~~Vl5~bf'\~ : EVCO, \J1lJ'U:W~flelfl'll'U~'U~~Vl5 

~bf'\~ : EVOO, J1l1'Ui1i11: RBO) 1'UtJ~:w1ru{eJv~~ 20 ~el'1:WiJ&iV11-:lbfllJfl1cJJl1V'I fl1jcJeJ:Wfo 

bb~ ~ el 1'a:W rum 1:w{~fl'() el-:! ~'U~LJl fl 1~ v1 -rrJ1l1'U b ~el'1'LJJl 1V'I b U~cJ'Ub vi cJ'U fl'U'1 \9l'afl1'Ufl:W ( b 'U cJ) 
\I '\I , \I , 

'oJ1flfl1'aVl~~el-:l'V'J'U11 bfl fl'1'U'U~i:.J~\91~1 cJ EVCO lJfl~bb 'U'Ufl11:W6/lel'U l~ cJ'a1:W bb~ ~el1'a:WtUfl11:Wj~fl 

b,i-:!'U1fl:W1flfl11'1\9l'a~'U ., '1'aUi:.J~fl1'aVl~~el-:IV'l'U11 fl1<ab&i:W HMPC bb~~/Vl~el EVCO '11l.J1'at:l'll~~el 
,, I ' 

eJ\9l'a1fl1'abU~cJ'UbbU~-:!fl11:Wbbtl'Ubi1eJ 1~ b~V-:!~1\?1'U'oJ1fl combination < EVCO < HPMC < control 

1~ cJ'1el~fll;l el-:! fl'U'LJel:W~'oJ1 fl b Vlfl'U fl fl1j bi V1 b 'U'U'LJel-:1-r-:i~ bBfl61Jflel j~l?)'Ufl11:W b 'U'Ui:.J~ fl bb~ ~eJ\9l'a1 fl1j 
" 

bfl~i:.J~fl (1~ tJ1 'U'1:Wfl1'a avrami) bdeJV11m1:wX:w-w'Uth~V111-:im1:Wbb tl'Ub i1Bfl'Uf11f)l1!Jl1'V'l~1-:I 1 

V'l'U11 fl11:W bb tl'U b dmb u<acr'U m-:i fl'U'a~\?1'Ufl11:W b 'U'Ui:.J~ fl bb~ bb tJ j(:,J fl cr'U fl'U m1:wt'U 

1 'll tJ ~vii bb~ ~ fl tl &i'U (25 61) 1~Pi fl~1 i:.J ~'() €1-:i ~ 1-:i ~ el ri ruJl 1'\"J ~ 1'U ~ bb~ ~ b d el x:w er '1'LJ eJ-:i 

i:.J~\9lnru-n mlJeJ'Ubf1fl Pifl~1m<a1-u~-.;i1mh-:i 3 <a~l?1'U fleJ {eJtJ~~ o, 50 bb~~ 100 'V'J'U11 mlJeJ'U 

bflfl~1-:I {eJtJ~~ 1001~,r'Ufl~bb'U'Ufl11:W'llel'U'1-:1~'1~ \J1l.J11bfl'a1~~fll1!Jl1'\"JV11-:1~1'Ufl1tJJl1'\"J 'V'JU11 
,, ' ' 

:W1lJeJ'Ubflfl~1-:I ~b ~:w:ff 'U'LJeJ-:JJ1 ~1-:1 ?!-:!i:.J~~elf11fl11:W'111-:l~~~~,:i L *eJ~1-:llJ1JtJi;~11-1(1JV11-:1'1f;1&i 

(p~0.05) fie] 71.53, 65 .80 brn~ 60.10 \911:W~1\?1'U ?l-:!i:.J~~elfl1fl11l.Jb'U'U~b;V1 a* ~b~:w:ff'Uflel 

4.53, 5 .56 bb~~ 7.33 bb~~ f11fl11l.Jb'U'U~b'Vl~el-:I b* ~~~~-:Ifie) 34.06, 28.06 bb~~ 26.60 Bfl~-:lf11 

m1:wt'U (Water activity) b~:w:ff'UbdeJiJfl1<ab~:w:ff'U'LJeJ-:JtJ~:w1ruJ1~1-:i 0.85, 0.86 bb~~ 0.86 ~1'Ubi1eJ 

X:wcr'1 f11fl11:W bb ~-:i (Hardness) f11fl1'abfl1~\el1 fl'U'()eJ-:Jel1Vl1'a '1'aUi:.J~ fl1jV]~~ el-:! fl1ji:.J~\9ll.J1lJeJ'U bflfl 
' 

~1-:1'11l.J1'a(l1-UJ1~1-:i 1~{eJcJ~~ 100 bb~~?f,:ji:.J~~m deJX:wcr'1~iJm1:wtl:w bb~~tJ~mru ri1m1:wt'U 
' 
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1 t.1 ~ ~ \?l D rusvi LA m1u t.1 ~ Pi n~1 ~ "1 'U8.:J n 11'\ll ~ LL 'Vlt.!LL ih?11~ ~1c.11~~ 10 n-81 'V'l 1vi"11~?1 \?11 {'IJ~ 0 ?IL~ \?l 

(H DP) \Jle)?l:1.J'\J~'\ll1.:J fl1 tl.fl1'V'l LL"1::;~ n~ru::;'\111.:JUj::;?11'\lli:1.Jer?l'Uel.:J LA fl?l'U t.! ~ 1911 e) ~ 1-:J LA fl?l'Ut.! ~ \?11:1.J ?Im 
" 

~~~LLU"1.:J-:U1flt.!11fiU LL"1::;'\ll~LL'Vlt.!LLU.:J?l1~~1tl HOP ~1::;~'U{8t1"1::; 0, 20, 30 LL"1::; 40 fl11'\ll~LL'\llt.! 

LL u.:i?11~ ~1c.1 HOP ~{8 c.1"1::; 20-40 v\'11 ~m1:1.Jri1.:i'11 L 'V'l1::;'U8.:JG11t.1~?1:1.J L V1mtJ1mm'11 L 'V'l1::; 

standing height LL"1::; volumeindex 'Uel.:JLAfl"1~"1.:J":il1fl~mm'Ufj:IJ (ps0.05) ?11U~"1fl11'\11~"1el.:J 

'Vj'lJ11 fl1j'\ll~LL'\llt.!LLU.:J?l1~~1tl HOP ~{8c.1"1::; 30 LUt.11::;~'lJ~LV1:1.J1::;?j:1.J~V111~{t.!LAflhJti'Ul'11"1.:J:IJ1fl 
' 

~{e"Jc.1"1::; 30 6/j'JcJ'/J::;"1e)fl1jLfi~m\?l~.:J LL"1::;-li1 c.1-r fl~1f111:IJ1..!:1.J'Ue).:JL -dmAfl 111.~t.!1t.!fl11?1\?ldfn'Ufl:IJ 
' " ' 

1::;V111.:imw1'Ufn~1 ;,:i-:u::;G1.:i~"1~\Jl0~~\?l.nru'o/l1~Bfl'Vl1.:JVl~.:i ~.:id HOP E1'.:im-:utl11tJtJ1::;c.1n\?11-VL~eJ 
' 

' ' .cl c:r. .c:::., .:!ii .:!ii Q.I .::::,, Q.J I 

fl1 jf'l fl~1 L 'V'l:IJ L\?1:1.J L 'Vje) tit.! tlt.!?l:1.J:1.J\?l:01t.!~.:J nm1 ... 



3.1.11~~~\J 

3.1.1.11~1flb'UeJ{ 2 

3.1.1.2 bbU.:Jbr)fl 
., 

3.1.1.3 ih~1flvi11mrnneJ1 
., ' 

3.1.1.4 'U1lJ'\.J'11bV!~el.:J 

3.1.1.5 bfl~el 

3.1.1.6 fl~'\.J17'Uflf17 

3.1.1.7 ~.:i'V'l 
" 

3.1.2 eitln'iru • 
d 

3.1.2.1 bfl1mmu.Jmvt11 
d ~ Cl,,~ 

3.1.2.2 bf11el.:J'll.:J\,1'1\Jlelfl 

3.1.2.3 b\Jl1eJU1'V'l~7 

3.1.2.4 ~~el'\.JbbU.:J 

3.1.2.5 eh.:i~m.J 

3.1.2.6 'V'l7c.lc.l7.:J 

3.1.2.7 'tlel'\.J~1.:J 
' ' 

d 
'U'Vl'Vl 3 

3.1.2.8 ~l.lvibr1mb1.J'IJ~bvt~m.J 

3.1.2.9 fl1~(,17~1'll 

3.1.2.10 f;l7(,le)'IJ 

3.1.2.11 \Jl~bbfl1.:J 

3.1.2.12 tl1c.l"U'\.J"U71 

.,, ' \Jl111'\.Jb'\.Jtl1 

\Jl17b'U?t~'V'J(,J 
" 

d ., 
cJ'Vlel Kenwood 
d.., 
c.i'Vlel CST 

V~el Sirman 

V~el IKEA 

m1~1if 1m c.1 
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Vl\>1'1e.l-:Jb ~BP1n'l'J7e.l781'U61Je.l-:J 1'1l1n~b 'Vll.11~?1:Wvle.Jin'l'Jru~ b de.Ji:W~?l n~'U ·rn6117~ 6/Je.l-:Jb de.JrtU'U:5 bfln 
' 

bb'1~r17'U1 rub 1'17~ b 'Vll.11~?1:W~rl\>l 1 'U n7'a~e.l7 m i'lb i11 u1 'U 1 'll1n 1\>18Yl7 n71Vl\>1'1 e.l-:J e.l7 8 6/Je.l-:J 1 'll1n~ , ' 
bb(,1nvJ7-:Jfl'U 5 1~~'U Ae.l 1'U~ 1, 3, 6, 9 bb'1~ 12 ij.ff'U(,)e.J'U(,17:!.Jbbe.J'UJli'.i~ 3.1 LL~1'U7?1U'U:5Lfln1u 

" 
tJ1~Li'.i'Uf)ruJ11~vi1-:itJ1~r11vii:w~r1 1'Uv77'U in'l'Jru~~u11n!J ~ n~'U 1?16111~ LdBi:w~rt 

Lb'1~fl17:W611e.l'U fam1:wv11815m1:ii:wLL'U'U1 'i½fl~LL'U'Ufl17:W'l1e.l'U 5 1~~'U (5-point hedonic scale) 

1 'l½~Vl\>1'1B-:J L U'U'U nPin'l'J1 flru~ L Vlfl 1 'LI fa~ fl'Vlm1:w P11r11,1{ :wV111vi 81i 8 L Vlfl 1 'LI fa ~11611:w-:i fl'1~1~'Ufl1 
" 

'17 'U 1 'U 3 0 fl 'U 1 \>l 8 Yl 7 n 7 11 b fl 1 7 ~ ~ 'LJ e.l :W '1 1,17 :W LL e.J 'U n 7 1 V1 \>l '1 e.l -:J LL 'U 'U ~ :W 1 'U 'U ~ e.l n rt :W 'U 'a ru 
" ' " 

(randomized complete block design, RCBD) LL'1~L'U~8'UL'Vl8'Ufl17:WLLl,1nvl7-:J61Je.l-:JA7L0~8v71815 

(duncan new multiple rang test, DMRT) 1\>181mu1LLn"am'17L~'1~'UV17-:Jfle.l:W~1L1,1e.J{L~m.11e.Jc;1~ 

11ii1 'U1 Lfl11~•1,fa:w~V17-:Jn78Jl7~61Je.l-:J?IU'U:5 Lflnvle.l 1 u 

'lfl:w1w 'Vl'U'Jtl 

100 nf:w 

5 
., 

m:w 

1/8 
,., 

611e.l'U'll7 

150 nf:w 

4 'We.l-:J 

2 
,., 

611e.l'U'll7 
., 

'U7:IJ'U~'ll 150 
., 

m:w 

~111 : ~\>1LL't.Jc;1-:i:u1nru'U'UV1 (2559) 
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~1-uJ-:ivJB-:ivt~mtlvn~ 1-u bbv1-:i nutl1~11~~~1vi1~·ah,1~ n-rBB\.rn 
" 

~ "' d 
rl11l.Jb~1'1.:J'11i1'llB.:Jbr1'rn.:J ~~cJ~blm 8 'U1Vl 

'\J ' 

b~l.JbbU.:JA'Ut:J6'1l.lYmb-v1n'U bb~~1'll~'Umw;\'7(,l'LJ 'lh~mru 1 'UTVJ 

o l.l .t:::t. ff v ~ .c:::i. a, 

'U1brl n BBmnn-wmll 11.:J'Wn'U'U\,l~bbn'J.:J\l'UbcJ'U6'1'UVl 20 'U1Vl 

bb~'UfliJ~ 3.1 .ff 'U\,IB'U~ 'U'51'Un1~~t:J'1l.J6'1'U'U~brln " ... 
"' ' 'Vl:1.11 : flJ'U'UVl (2559) 
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Vl7~?tci&iLL'U'U duncan's new multiple range test (DNRT) t!1'hfiLm1~~'11JU&iV11~fl1t1.f\1'V'l'llel~ 

?IU'U~Lr)fl 

d ' 
3.2.2 Lfl'jeJ..:Jiiam m 'Ufl1'lAfl~1 

3.2.2.1 fl1'ft,ntJ~lJ7(,11'17L 'V'l7~'llel~LL'lJ\,lL(,l€J4 (spong cake : flel'UL'U7el'U) 

1) f1171JVl'U7LL°Ll'U'llel~L~ (egg dencity) ~(,1LLU,Wil7fl1fi'llm Go'mez et al. 

(2007) 

OJ r I 3 
fl'U'U7 (Fl171JVl'U7LL'U'U 1 g/cm ) 

d ., 
2) LFl1el~'ll~ 

4..::.1.c:::t. tf 

151 Lm7~Vl 

1) L V1tl11~"~ 1 U'11tl'LJ'U'U71tJ71 tJi~J1v,urn ~elVl7U~lJ7(,l'j'l)e)~f;11tl 

2) tJ71~1n~~ ~~'U~~1t1tl7\,17"LV11~~ll~ 
'\J 

3) t!11 tJ-ff ~LL"~-;;J(,)iJ'UviflL ~elVl7f117lJVl'U7LL °Ll'U 

D= M/V 

1(,)tJ D = fl171JVl'U7LL°Ll'U 

" 
M = tJ7Vl'Ufl'17fl~1el~7~ 

V = tJ~1J1m'lleJ~'11t1 
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3.2.3 nT'a'Vlv"161B'U'Vl1..:iflrum.Ju9i'Vl1..:in1E.J111~ • 
., 

3.2.3.1 fl11'Vlvl?fel'U~fl'\!lt\J~L'UBilJiJ?t 

v\'1 n1w111 :u1 vi L i1m1lJ ir?t ~1 e1 ~hrnu'LI~ Lrl fl (,71 cJ15 ni 11 Lm1~~r1rum~'lle1..:i 
' 

?f'U'U~Lrlfl 1t,lLLf1 1. 1v1Li1eiil.Jir?t (texture analyzer i'U ct3) lv'lcJfl111vlA1rl11lJLL~..:J (hardness) 

A1rl11lJ~v)Vf~'U (springiness) LL~~A1rl11lJ?f1lJ11tlLfl1~~1n'U lvlcl 1 -ff~11vl'1l'Uvl cylindrical plobe 

'll'U1vl 35 lJlJ. 2. 1vlA1rl11lJ;g''U (water activity) LL~~'V11fl~1u'UviflA1'1JB..:J~~(;l.flnJ~t,71cJL'l.hLLmlJ 

texture exponent 32 ~1wfo windows software version 1.2 stable micro (systems) 

,_ ' I C¥ 

3.2.3.2 fl111Lrl11~Vfrl1?1 

v\'1n111v1A1~ L * a* LL~~ b* 'lJB..:J~1e1~1..:i?t'U'U~LAflt,71cJLrl~v..:i1v1A1~ 

(color flex ~'LI cxl 96) 
' 

d • 
3.2.3 6lfl1'Ll'Vl'Vl1fl1";i'Vlv'l~el.:I 

3.2.3.1 ~v..:it.J~U~fl11L 'ULflel1 ~v..:i 1402 riru~L'Vlrl l 'U favr1vrm1lJP11?f(;l1 

l.Jvr11Y1m~m 'Vlri 1 'LI fav11'1llJ..:ir1r1~1~'Ur11 

3.2.3.3 'Vlvl?tvur1ru?tlJ'U1iY11..:in1w11~ ru lJV!11'VlcJ1~cJ?fcJ1lJ r1ru~1Y1cJ1P11?f(;l{ 
' 

' ., 
fl11Pi°fl'l!l·1L~l.Jt,J'U~..:JLL~L~el'U \;Jfl1fllJ 2562 - fllJ.fl1'W'U5 2563 

' ' 



d 
'U'Vl'VI 4 

t.b~LlJ'Uf)t\Jfl1'V'f\111~'LJj~?\1'Vl~W1?1 1'UJJ'7'U~n~ru~~l.b7nf] ~ n~'U j?l'1J1~ LdeJ~lJer?I LL'1~ 

m11J-Uel'U 1v1t.1j"J1JJJ'1c.115fl1j:S1JLL 'U'U 1 t1fl~LL 'U'Ufl171J-Uel'U 5 d~~'U (5 point hedonic scale) 1v1c.11 tr 

~'Vlvl'1eJ~ L 'U'U'U nPin~1fl ru~ L 'Vlfl L 'Ufa~ flV!mj1JP11M14 1JV!71'Vl c.11~ c.1 L 'Vlfl L 'U fa~j7'1J1J~fl'1~j~'\.Jm 

'17'\.Jl'U 30 fl'U 'V17n7j1Lflj7~~'LJel1J'1m1JLLt:J'Ufl1j'VlvJ'1el~ LL 'U'U'11J1 'U'Ui!fon?11J'\Jjt\J ( Randomized 
" , " 

Complete Block Design, RCBD) LL'1~L'U~t.1'ULvit.1'Ufl111JLL\91nlPl1~6/Jel~fl7LQ~t.1Ji'1c.115 (Duncan 

New Multiple Rang Test, DMRT) bvit.11 m 'LJjLLm1J'11 L ~'1J'U'Vl1~flel1J~1L\91el4 L ~m~eJnel1~1'U6/Jel~ 

1 ~ ,.d .d 'i "" I .d • I "" • I .., .., .., .d 
6/J 1.n'VlL V!1J1~?11J1J1n'Vl?lvl 1.vlt.11Jfl~LL 'U'Ufl1 LQ'1 cJfl1j Ud~ LlJ'U Ud~?l1'Vl?l1Jt:J?ILL?lvl~vl~\911j1~'Vl 4.2 

LL'U~Lfln 

., 
'U1lJ'U~-U 

' 

15.24 

0.76 

0.095 

22.87 

36.645 

1.52 

22.87 



flW.f11W'Vl1.:I • 

., .,1 ns 
1;1n'ljru~'Vl'l.h1n,!J 

~ ns 

'a?l'lll~ ns 

J{ iv QJ ns 
b'Uel?l:We-J?I 

A11:W'llel'I.J 1~cJ'a1:W 

3.97±0.67a 

4.00±0.87a 

3.97±0.89a 

3.63±0.89a 

3.50±0.94a 

ab 3.70±0.88 

3.70±0.88a 

3.83±0.99a 

ab 3.73±1.26 

3.47±1.43a 

3.37±1.19a 

3.47±1.llb 
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l-tl1ri1~~ 1'1J1ri1~~ 1'1J1ri1~~ 
6 9 12 

3.80±0.76a 3.90±0.88a 3.83±0.87a 

4.07±0.87a 4.03±0.89a 4.10±0.71a 

ab ab b 3.57±0.86 0.80±0.92 3.40±0.86 

3.57±0.78a 3.70±0.99a 3.57±0.94a 

3.33±0.76a 3.67±0.88a 3.43±0.90a 

ab a ab 3.67±0.67 4.00±0.79 3.63±0.85 

'Vl:lJ1t.lb'VI~ : 1) a b elf1~~~LL\;lfWl1.:Jf1'lJ11.JLL'W1'lJel'lJ VllJ1EJt1.:J A111JLL\;lf1vl1.:Jf1'lJel~1.:Jlhrmh-forvn.:i 
• u 

?ti)&\ ~~vi'uA111JLzjmf'lJfam,~ 95 (p < 0.05) 

2) ns VllJ1EJt1.:J rh 1l.lijA111J LL(;] f1vl1.:Jf1'lJel~1.:iijumi1A(IJ'V11.:J?!()&\~~~vruA111J L zjmt'lJ 

·fom,~ 95 

1'1J1ri1~~ 9 

':il1 n1>17'a1..:J~ 4.2 ~·.J'1n7'a'Vl~?lel'I.Jflru.f11~'Vl1..:J'l.h~?11'Vl~:Wcr?l'llel..:Jel1 cJ1'U'llel..:J 1 ~1n~ bbl>l n ~1..:J flt! . ' 

~i1e-J'1~ele-J~(,1Jlru6Vl?IU'U'1bf1n 5 d~~'I.J el1cJ1'U'lleJ..:J1~1ni''LI~ 1, 3, 6, 9 bb'1~ 12 ~'I.J11 ~'Vl~?lel'I.J~:W 
' ~ 

1 ~n7'acJel:W,r'I.J:IJ1n~?I~ 1 tlel1 cJ1tl'llel..:J 1 ~1fl1'U~ 9 1 t!~1'Ub 'i1e1~:wcr?1 'a?l'll1~ bb'1 ~A11:W'llel'I.J b~ cJ'a1:W 
' ' 

':il7nn7'a1 bfl'a1~"1fl11:I.JbbD'aD'a1'Ubb'1~ bD~cJ'I.JbvicJ'I.JA'"J1:Wbbl>ln~1..:i ~'I.J11 ~1tl~n'ljru~'\.J"a1n£) ~ n~tl 

'a?l'll1~ b -d'e1~:wcr?1 bb'1~fl11:W'llel'I.J 1~ cJ'a1:W 1~ bbl>l n~1..:i fl'Umh..:ii1ir m~7rlqj'Vl1..:J?l~~~d~(i)'I.Jfl11:I.Jb zjmt'U 

{eJcJl;j~ 95 (p > 0.05) 
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~7'W'1 m~ru~~tJ·n nn 'W'U17 e)7 ~1'W'1Jel-:J 1 i1n~ bbl?l n~h-:i n-w~i1 ~1;1 ~el~~(,)ilfl.!'11?f'U'W ~ bl•) n 

b~m!1m1bA17~Vl,'Wel7cJ1'W'1Jel-:J1"111n~bb(,)n~1-:in'W 1'W~ 1, 3, 6, 9 bb1;1~ 12 ~'Vl\91?fel'U:SlJ1VIA~bb'W'W 
' " 

n71cJellJ1'Uel7~1'W'1Jel-:J 1 i1n1'W~ 1 lJ7n~'l(9) elci1-:ii1t!mh·i'qJ'Vl7-:J?f(1~ (p ~ 0.05) b~el-:J'17n~~(,)ilfl.!'11 

bAni1'1n~ru~t-w-w~ b'i1el'1~bBcJ\91 b~cJ'Ub'UcJ'W ~1Vl'LI7 bAnriel'W'LJ7-:Jb~cJ'U hlbbl?ln ~b'v'l~el-:J'Vlel-:J b~el-:J'17n 
" 

~~ (,)'1~ 1mr11-:J?f~7-:J~bb ~-:i bb 1-:J br1'Ue:J7n7f'11~~ 'IJ'W 1\91'1Jel-:J bAn~el'U 1~'1~1 m1J n11m 11 -lf1 "11'1J71 bfl7 

(51'W6ll, 2560) b'W17~f;l71-lft "11bfl7lJ7nbn'W 1 'U bb~'1~~1~t'W'Wl?l7lJ'Un~ bb~'1n~ru~'1Jel-:J 1-WlJ'1~cJ'U~1 b ~1 
' " ' 

el7~1'W'1Jel-:J1"111fl~bbl?ln~1-:in-w 5 'j~~'U 1llbbl?ln~7-:Jfl'Welci1-:ii1t!mh~'qj'Vl1-:J?f(1~ (p > 0.05) 1(9)cJeJ1~1'W 

'1Jel-:J 1 i1n1'W~ 12 1~-r 'U A~ bb 'W'W n71 cJ ell! fuel ci1-w 'j~~'U'/f el'UlJ 7 n ~?f (9.1 el ci1-:ii1t! cJi;'17 A tU'Vl7-:J?f (1 ~ " ' ., 

1'W'1JeJ-:J1"111fl1'W~ 1, 3, 6 bb'1~ 9 ~ij~'llel-:J~~l?lilfl.1611 ij~b'v'l~el-:JBel'W bb'1~~b'v'l~el-:J'U7'Wnm-:i l?l7lJ~7~'U 

b~ el1 ~ cJ ~ b 1 '17 n71 br1'U 1 "11~ el ru Vl JllJ ~ b~'Wb ~lJt'W a-:i ~'1Vl71 vf~1 "11 bb\91-:J bb'1 ~ b 'Uel{ b~'Wl?l1 "11'1J71'1 \91'1-:J 
' " " 

(m-w \917 bb'1 ~ n'if-w 11ru, 2561) ~'Vl el-:J'IJ el-:J 1 i bb\91-:i-d1 m ~m~ \91~ b Vl~ el-:J Bel-wJ-:i bb u-:i bb'1~ b -d mA n 

(summer, 2015) 1~cJ~b1'17n71br1'U1"11 'W'U17 ij~'1~elm"l1bb\91-:Jbb'1~tl7Vltin1"11'1l71 (p<0.01) 1\91cJ1"11~ 

i11~cJ~b1'17br1'Ub~lJt'Wi1~1;1v111 vf~1"11bb\91-:Jbb'1~tl7Vltin 1 "11'1J71'1\91'1-:J 1\91cJA~bb'W'W~1"11bb\91-:J~ 0 1'W mnn11 

1"11~br1'U'W7'W 3 bb'1~ 6 1'W iJ~1"11bb\91-:J1lJbbl?ln~7-:Jfl'W'Vl7-:J?f(1~ bb~lJ1nn111"11~br1'U'W7'W 9 1'W 

bozi'Wb~cJ1nutl1V1t!n1"11'1l71~ -wu111"11 o 1-w mnn11bnu-w1-w 3, 6 bb'1~ 9 1-w bvl1nu 32.6, 31.88 

31.80 bb'1~ 31.36 nfll ml1~7~'U (p > 0.05) bb~1"11~bnum-w 3, 6 bb'1~ 9 1-w iltl1V1t!n1"11'1l711ll 

bbl?ln~1-:i fl'W'Vl7-:J?f (1~ (b'1'W1-:Jfl bb'1~Aru~' 255 7) b ~el-:J'17nm cJ1'W'1Jel-:J 1 i1n~i1~'1~el?f'U'W~ bAni1ri1~ 
' 

bt!'W~bb\91-:J i1r111;1ubtJ'W~tl1b~'W) b* 23.99 (r17~b'v'l~el-:J bb'1~~J1b~'W ilri1u1mtJ'W~b'v'l~el-:J i1r11'1'Ubt!'W 

~J1b~'W) ~-:ivh 1 vf ~~l?ltlru6ri?fu'W~bAn~ilmcJ1'W'1Jel-:J 1 i1n1-w~ 12 vh 1 Vl~'1Jel-:J~~(,)1lfl.!6riilr111lJ?f17-:J 
' ' ,, "" .,, 

b 'WlJ1J7n'1J'W 
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~1'U fl~'U -wu11 ei 1 tl1'U'IJ ei-:i 1-d1n~ bbl,) fl~ 1-:i n'U ~il ~" ~ ei ~~I,) f{ ru"Vil.'1u'U ~ Lri' fl Ldeit11lJ 1 , 

'llelUlJ1fl~~i;i elV1-:JlJ'\JtJG111'lqjV11-:Ji.'1~~ (p s 0.05) bb~el1~1'U'llel-:J1-d1n1'U~ 3, 6, 9 Lrn~ 12 1Jfl11lJ 

bb\,lfl~1-:Jfl'UflUel1~1'U'IJel-:J1-d1n1'U~ 1 elV1-:JlJ'\JtJG111'lqjV11-:Ji.'1~~ (p s 0.05) b~el-:!'11flel1~1'U'llel-:J1-d1n 

1'U~ 1 i1'UiJfl~'U'IJel-:J 1-d1n bb"~ilfl~'U11'U"m b~ fl'Ueltl Ld el 1-d~ei v1 'Uel tlJ'vj.fliJ~ei-:i flel'UlJ1 hJ1-ff '1~1J~" 
" ' " 

r1ru.n1-w~t'Ubb"~flel'U~'1~tJ11 tl'lh~ biJ'UV11-:JU'a~i.'11Vl~lJer?l~-:J 1~iJ fl1"abnuf fl'tt11 'U\91 b~'U b ~el b ~lJfl~'U 
' " 

'llel-:J~~l,li{ru~'lbdmnuf mn 1 'UA11lJb~'Ub ~el 1 m~fl~'U~'vje)lJlJ1fl~-:Jt'U (ru'U'U'vl' 2559) 

~ 1'U 'ai.'1'/l1 ~ 'WU11 el 1 tl1 'U 'lJ el-:! 1 '111 fl~ bbl,) fl~ 1-:J fl'U ~ il ~"~el~~ I,) f{ tUo/li.'1'U 'U ~ LA fl Ld el lJ 1 lJ 1 
' 

'llelUlJ1fl~~i;i eiv1-:iilum'111'1q)Vl1-:Ji.'1~~ (p s 0.05) bvltJ~U~lflfl1~fl1jtJeJlJ{'U~~l,li{ru"Vim~1'U'IJel-:J 

1 'V1fl1'U~ 9 b~el-:J'11fl 1J'ai.'1'/l1~'vj11'UU1'Ufl"1-:J Ldei 1 'V~eltJL 'UeJtlJ'vj.fliJ~ei-:inei'Utl11tl1'tl'1~1J~m1111 ~ 
" , " 

1 'lllJ'U ~ilei v1 'U 1 'V bbvl-:Jel el'U ~d bb" ~vi11 ~ fl1 'avl v161ilJ b U'U 1 tl1~ b 11t'U 1J'ai.'1'/l1~ bb'1 ~ fl ~'U~~lJ1 flt'U 
" " 

(ru'U'U'vl, 2559) 

' ., 
b~ fl1.Jel tJ bb'1~1Jfl11lJ ~i;J'vjV'U'U eltl fl11lJU1'1Jel-:J b 'UelU1'Ufl"1-:J 

' 

d~t1l'U'llelUlJ1fl~~i;i 1Jfl11:J.Jbbl,)fl~1-:Jfl'UelV1-:JlJUm'111'lqjV11-:J?I~~ (p s 0.05) m~1'U'llel-:J1'V1n1'U~ 1 

1~fUA~ bb 'U'U fl1'ac.JellJf Uel v1 'U'a~\1l'U'llelUlJ1 fl 81 c.J1'U'llel-:J 1 'li1fl1'U~ 6 bb'1~ 12 1~{ 'Ufl~ bb 'U'U fl11 " , 

'/leiu-ueic.J zj,:iiJm1mL\,lfl~1-:intJeiv1-:iilum11Aqivi1-:il.'1~~ (p s 0.05) 1v1c.J~u~1.nr11~m1c.JeilJfum~ 

1'U'll ei-:i 1 ~1ri-fo ~ 9 lJ 1 fl ~?I i;i L ~ ei-:i '11 fl~~ I,) f{ ru"Viil ~1'vj'U1'll'Um ~ c.J u L d ei'IJ 'UlJ LL ,J 'U ti 1 'U fl m-:i 
' 



., "' ., ., 
b 'IJB6':W~6' 

fl11:W"UB'U blilf.J~1:W 

., d 
1'1.J'VI 1 

"' ., 
t:-J1Vl'U1'1J'U:W .. 
b'HJ1J 

J/ .. 
b 'Utlfl~btltllil 

bbfl~~'U'I-J1~ 

' .. "' 

" 

:Wnfl'U'IJB-.'.l 

., d 
1'1.J'VI 3 

.. "' 
:Wnfl'U'IJB-.'.l 

1-u1ril1 n~'U 11uflmiJ 

11uflm b~n n~'U 1-u 1ri 
., ~ ., 

'Utltl bfln'Utltl 

Vl11'UD1'U Vl11'UD1'U 

.. ' 
bbfl~tJ(;]VltJ'U , 

,., .. ., 
'IJB-.'.lb'Utlbfln 

.., .. 

., d 
1'1.J'VI 6 

b 'Utl'IJ'U:W 

' ~ 
bb 'U'Ubfln 
., 

'Utltl 

"' .. 
11'Ufl"1:W 

n~'LI 1-tl1ri 
~ ,., 

bflnmrn 

Vl11'UD1'U 

'llt11J:w1n 'llffU'Utltl 'lltl'UD1'U 

.., .. 

., d 
1'1.J'VI 9 

b 'Utl'IJ'U:W 

bb\J'UD1'U 

nm..:i 

iJn~'U'IJB..:i 

11'Ufl"1 

Vl11'UD1'U 

~ ,., 
bfln'UBtJ 

bbfl~lJF111:W 

., d 
1'1.J'VI 12 

"' ,., 
t:-J1Vl'U1'1J'U:W 

b~tJU 
.., .. 

b 'Utl'IJ'U:W 

' ,., 
Fltl'U'IJ1-.'.l 

' bb 'U'U:IJ1 n 

.J 
V1'1(;1 

' 
.. .. ti 

'1b Vlflel-.'.l b 'IJ:W 

.. "' 
:w nfl'U'IJB-.'.l 

11'Ufl"1 

m1'UtJ1'U 

.. ~ 

:WF111:!Jbb'IJ-.'.l 
~ ,., 

bfln'UBtJ 

bbfl~i1A11:W 

.. ' ., 
tJ(;JV!tJ'U'Utltl , 

Fl11:WU1'1Jtl-.'.l Fl11:WQ1'1JB-.'.l 

'1lt1u:w1n 

vi'11il , 

nm..:i 

'llt1utJ1'U 
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., 
4.2.1 n1'a'V11116l e:iu~n~ru::a-ue:ii11~6l 

1bm1~~?111u~V11-.rn1cJ.fl7V'l L\9lcJ1br111~~ r1ru~1V1cJ1P11M1111vi11V1cJ1~cJ?fcJ111 vhn11 

m1'11\9lbi1€l~ll~Ml1€lcl1.:i?1th.1~bfln"11cJ15 (texture analyzer ~'U ct3) ~mtru~1tJ~1.:J"1.1€l.:J ' ~ 

?IU'U~bfln 3 x 3 b66'U~bll(J)';i (15 n~11/:ff'U) l\9lcJ'Vl7n711\91A7fl17llbb~.:J (hardness) A7fl1711Vl~\91Vl8'U 
' 

(springiness) bb"1~A1m111?11m1mn1~~1n'U l\9lcJ1.ff-X11\91'1l'Ulil cylindrical probe "l.l'U7\91 35 1111. 

1\91A7fl17llt'U (water activity) 'Vl7n71'U'U~nA1m111t'U bb"1~fl7'U1f1!A7fl171Jbbi.1'Ubi1€l (fimness) 

A7fl1711Vl ~ lil'\ll~'U (springiness) bb"1~A1m111?11m ';itl Ei'lil bn7~ (cohesiveness) "l.ltl.:J ~~ (,).fl ru"f1"11 cJ 

ttJ·mm11 texture exponent 32 ~7Vl~'U windows software version 1.20 (stable micro 

systems) bbt,1"1~~1eJcl1.:iV11nT;i(J)';i1'11\91 5 -81 

fil tl.A.01'V-l 'V11.:J el1EJ1'U"tlel.:J 1 °ti1fi~ bb(J) n l-'1.:J 11'U • • 
n1EJ.01'V-l "' d 1 'U'VI 1 "' d 1'U'VI 3 

.., d 
1'U'VI 6 

.., d 
1'U'VI 9 

' ~ C d C b 
fl7fl17llbb"IJ.:J 6.70±0.23 5.39±0.78 6.98±0.34 8.48±0.57 

' cf a C b a 
fl7fl17llcJ\9lbn7~ 0.54±0.00 0.51±0.00 0.51±0.00 0.54±0.00 

I .. ' a a a b 
fl1fl11llcJ\91'\llcJ'U 0.94±0.00 0.91±0.00 0.91±0.00 0.86±0.00 

' 

'\ll1J1m'VI ~ : ~1 e)f1~1 a, b, C m1~ d ~ti7V!'Wvl1'lJLL'W1'lJel'UL~tl1fl'lJLLMNFl11lJLLl1l f1\il1.:Jfl'lJel~1.:Jii 

'Um'l7fl(YYl1.:J G1 ci~ (p ~ 0.05) 

.., d 
1'U'VI 12 

11.98±0.66
3 

0.51±0.00 
be 

0.87±0.04 
b 
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lil1nl?l1'n:i 'W'U11 ~"1 n1j1 bm1~oJmdm1lil -r~ b d8~:W~?f {,)18 c11-:i?1u'LI~ bAffJ'U~ 12 iifi1 

fl11:Wbb~-:imn~~~ 11.98±0.66a bb\,ln{,)1-!lfl'U8t11-:iii'Um{1A(11Yl1-!l?I()~ (p s 0.05) L~EJ~n~ru~"ll8-!I 

1~1n-r'U~ 12 '1~iihh~'LI1'LI1~"LJ11 (bb8'1'Uii'1) iimjb~8:w?1.n1'W ci-:i~"11m~"LJ11?11:w1d'1~'Umn1P1 
" 

j~V111-:i~~n'Ut11{,)1'11~'LI8EJ"1-:i 'Vl11~t11V1'Un 1 ~bb"1~J1V1'UmU~8n 1 ~"1~"1-:i L~EJ 1~~bn'U L 1'U1'U 6 bb"1~ 

9 'J'U iit11V1'Un 1~'U8E.Jn111 ~ 0 'J'U j~EJ~b1'11n1jbf1'Ub~:IJ~'U~-!lii~'1 (bliJ'Uj-!lfl, 2557) bb'1~fl11:IJ{'U~ 

'U8EJ"1-!l"ll8-:i 1 ~1rici-:i~"11 ~bbiJ-!I bAniiJ1V1'Un~mn~'LI~-:iiib d8~:1J~?l~bb~-:i 1 ~1riii"ll8-!lb Vl"11f8EJ"1~ 7 5% 

zj,:i1;11:1J1j'1'Vl11~bbiJ-!lb'lJ1'1-!IL~:IJ1n (summer, 2015) 

fi1m1:w~~ bn1~ 'W'U11 ~"1 mdi bflj1~oJmdm11i11~ b d8~:W~?l{,)18t11-:i ?l'U'U~ bAni''LI~ 1 

iifi1m1:1Jbn1~(,)1:1J1n~~~ 0.54±0.00a bb\,ln{,)1-!lfl'U8t11-:iii'Um{1A(1JY11-!1?1(1~ (p s 0.05) b~8-!llil1n 

1"ll1rii''LI~ 1 ffitJj~'UL~"LJ11 (bb8"1'Uii"1) ~lil~ii~n~ru~bU'Ublil"1-U'UL~b'Vl'11:IJ1n~?I~ bd8~n'UJ1m"1~-:i 
" ' 

?11:IJ1j'1bn1~{,)1~'U81n1Plbb'1~flmf1'U 81n1Pll~~~?I~ 1~ E.Jiit11m"1b U'U\,l1bfl~8'U°v'J8-!181n1Pll 1 ci-:i~'1 
' 

1~bd8~W1?1"ll8-!l{,)18t11-:i?1u'U~bAn 1~1rii''LI~ 1 iimd~~bm~ 1~~~?1~ ii~"1'Vl11 ~bAn~'UvJ1~~ 1~1ri 
' " 

vJ8-:i1 ~~bb'1~j?f"1J1~bbf1~~\,lilUJ6Yl ('Uil?ITvl bb'1~?111iJi1, 2562) 

fi1m1:w~~Vlt1'U 'W'U11 ~'1n1j1bm1~oJmj{,)j11iJ1~b d8~W1?1{,)18t11-:i?1u'U~bAn1'U~ 1 iifi1 
' 

m1:w~~Vl~'U:1J1n~~~ 0.94±0.00a bb\,ln{,)1-!lfl'U8t11-:iii'Um{1A(1JY11-!1?1(1~ (p s 0.05) b~8-!lli11n1~1ri 

'J'U~ 1 ?11:IJ1j'1ffim-:i1;1{1-:i 1 tJj~'U~ bb ~-:i bb j-!I bb"1~iim1:w{'U?1-:i bd8~?1:wnrnb ,1-:i bA n ~-:iiir111:wvJ b 'U1 bb"1~ 
" " 

iir111:w bb ~-:i bb j-!l"LJ 8-!I Lflj-!!?1{1-:i bA n zj,:ilil~ii ~"1'Vl11 ~ bA ni.1:w bb"1~ b d 8"1 ~ bB EJ~r1-il 1 EJ°v'J8-:iJ1 (,)18 c11-:i 
' 

?l'U'U~ bAnmEJ b 1rii''LI~ 1 ~-:iiim1:w~~Vlt1'Umn~?1~ ?l'U'U~ bAm U'UbAn~~'UvJ1~~E.Jn1j"lJ mEJ (,)1 bb"1~ 
, , 'I " 

n1jbtJ~EJ'UbbU'1-!l"ll8-!1 L tJj~'LI1 'LI 1~b~8'Vl11 ~bii~ Lflj-!!?1{1-:i"ll8-!lbAn (~\,l5'U1 bb"1~eld8'U-!IA, 2560) 1 ~bf11 

mmii'LI 1 tJ bb~'1~~1~~'U°v'J(,)1:IJUn~bb\,l~n~ru~"lJ8-!I 1 °v'J:Wlil~EJ'lJ(,)1b ~1 fl-!18t1Lm~'U1'U 'Vl11 'ITTflj,:Ji;1{1-:i 
" ' " 
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4.2.2 n1';i1bF1'~1~'Hfi1~ 

e..1,rn11m1'oJ1v1fi1~'VeJ-:Jl,l'"JrJci1-H'1 U'U~ bA n~1mr1~t1 -r!v11-11~ 1v1mr1~t1-:i colorflex, 

hunter, usa bb"1~bb?fv'l-:Je.J"11v'I L~bbf1 fi1~ L * a* bb"1~ b* 1v1c.11Lm1~.J ru r1ru~1 V1 c.11~11;1~1 

:IJ'Vl11Vl c.11~c.l?f c.11:IJ 

5 "j~v]tJ 

FlWllTW'V11~ el1V1'U'lleN1'ti1ri~bb~n~h~n'U • • 
n1Vll1W 

., d 
1'U'Vl 1 

., d 
1'U'Vl 3 

., d 
1'U'Vl 6 

., d 
1'U'Vl 9 

., d 
1'U'Vl 12 

' t Fl11:IJ?f11..:J (L * 35.87±26.37 51.31±0.52 51.43±0. 12 52.11±0.25 50.6 1±0.58 

fl1~bbv'l..:J (a*) 3.05±0.09 
d 

3.45±0.37 
C 

3.29±0.06 
cd 

4.00±0.11 
b 

4.71±0.10 
a 

fl1~b'Vl~tl..:l (b*) 21.04±0.28 
C 

22.03±0.63 
b 

22.18±0.27 
b 

22.91±0.38 
b 

23.99±0.59 
a 

'Vl111Vb'Vl\.l : 1) 1111e1n~'i a, b, C LLft~ d ~f11'\-l'l.l\i11'l.lLL1.J1'l.lel'l.lL~tl1fl'l.lLL,Wi.:11"111:I.JLLl>ln~h.:inueJV1.:iih!t1~1flf!JV11-:J 

"'~~ (p ~ 0.05) 

2) ns LLG'l\i1.:lfl11liLLl>lnvl1.:lfl'l.lelV1.:iiiut1i1flqJV11.:IG'I~~ (p > 0.05) 

n111v11-11m1:1J?f11..:i L * b vi1nu 52.11, 51. 43, 51.31, 50.6 1 bb'1~ 35.87 m:1J~1vi'uv,iu111~ Lb~nvi1..:i 

nimci1..:ii1umh·1t1JV11..:i1;1~~ (p > 0.05) 

mm~tJtJf1111Vlfl1~bbVl-:J a* b'Vl1fltJ 4.71, 4.00, 3.45, 3.29 bb'1~ 3.05 m:IJ~1vltJ 

Lv'lc.lfl1~bbv'l..:J a* tl1c.11'U'Vtl..:JL<LJ1ni\1~ 12 i1m1:1J bb ~f1vl1..:Jfl'U fltJ tl1c.11'U 'Vtl..:ll<LJlf11'U~ 1 t1 ci1 -:ii1 , , 

'Uc.1~1f1t1JV11-:J?f~~ (p s 0.05) bb'1~tl1~1'U'Vtl-:Jl<LJlf11'U~ 3, 6 bb'1~ 9 L~bb~nvl1..:Jfl'UeJci1..:ii1uc.1~1ri't1j 

Vl1-:J?f~~ (p > 0.05) 

m:IJ1~tJtJf1111v'lfl1~b'Vl~tl..:l b* b'Vl1fltJ 23.99, 22. 91 , 22.18, 22.03 bb"1~ 21.04 

~1:IJ~1vltJ y.jtJ'J1 tl1c.11'U'Vtl..:Jl<LJLf11'U~ 12 i1m1:1Jbb~f1vl1..:JfltJ tl1c.11'U'Vtl..:ll<LJlf11'U~ 1 t1ci1..:ii1uc.1~1fi'ru 
, ' V 

V11..:i1;1~~ (p s 0.05) ;..:iv1~1'U'lJt1..:i1'll1n1'U~ 3, 6 bb'1~ 91~bb~nv11..:intrnci1-:iiluc.1~1fi'{l!V11-:i1;1~~ 

(p > 0.05) b~e)..:J'oJ1f)eJ1~1'U l 'Vbf11'U~ 12 i11~c.1~ b1 '11 f111 bFl tJ 1 <LJ~ 'U1'Uf111~-:J y.jtJ'J1 i1e.J'1vltl~'Ve)-:J 16(j 

bbv'l..:Jbb'1~t11'Vl'Uf1'1Jtl..:l L <LJ'V11 
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4.2.3 fl1'.i1bfl'.i1::'l11ii1r111:u;i''U6l:U~ ~ (water activety) 

~1;1 fl1'.i\ol11'11(;1f11rl11:Wtu1,1-;reJ~1..:i?ti.1'U~ Lfl fl L(;ltJ n111 (;lf11rl11:Wtu ( water activity) 

LL'1~Vl1fl11D'\.J~flA1fl11:Wtu (water activity) yjfeJmL?f(;l..:J~'1A1m1:wtu L(;ltJlLm1~.J ru r1ru~ 

~ ' ~ ~ 

1Vltl1P11?fm :WVl11Vltl1'1tl?ftl1:W 

fl W.fl 1 'W Vl 1..:J • 
fl1tl.fl1'W 

Water activity 

(aw) 

(p s: 0.05) 

., d 
1'U'VI 1 

b 
0.88±0.0 

., d 
1'U'VI 3 

b 
0.88±0.01 

OJd OJd 
1'U'VI 6 1'UV1 9 

b a 
0.86±0.01 0.90±0.01 

., d 
1'U'VI 12 

b 
0.87±0.01 

lil1fl\ol111..:i 'Vj'\J'"J1 ?IU'U~ Lflfll,)..:Jfl~11iln111Lr111~.JA1m1:wt'U1,118~1..:i 1,118 ~1..:i?tuu~ Lfl fl 

81tl1'\.J"ll8..:J1~1ri1'U~ 9 ilA1m1:wt'U:w1fl~?f(;l~ 0.90±0.01 a ilm1:WLL\olfl~1..:inu8~1..:iil,.!m11ri'ru 
' ' V 

hlLL\olfl~1..:in'U8~1..:iil,.!m11r1qiV11..:i?1'1~ (p > 0.05) L~8..:Jlil1flil1~LL(;l..:J~?f(;l L'Vj11~1~LL(;l..:JL'U'ULLVl~..:i 

1'lllJ'\.J~~zj..:J?f1:W1';iffU1 hJ?im1:w"li:wt'U LL'1~rl11:W'U:W'U1'1'U8..:JL t1mfi'fl 1vi' 1 ~1niJ'U8..:JL Vlmf8tli;l~ 7 5% 
\I ' ' 

' ., 
~..:J'U'U (ru'U'Uvi, 2559) 



d 
'U'Vl'VI 5 

5.1.1 n11Plm~1el1cJ'Vel-:J1 '1)1fl~i'.ji:,i'1~eli:-l~vl.flru"Yl'1'U'U~ L~W 1 'tlel1t11'U'Vel-:J1'1)1fl~bbvln~1-:Jfl'U 
' ' 

Q.I di Q.I d al v V II' Q .J4 
5 1~\il'U flel 1'UV1 1, 3, 6, 9 bb'1~ 12 i:-1'1n11Vllil'1el'Uflru.fl1'V'IV11-:Ju1~'11Vl'11Ji:-1'1'1Jel-:Ji:-JV1\il'1el'U'1J1JV11J 

' \I 

~elel1t11'U'Vel-:J 1 '1)1fl Vfl.J11 el1t11'U'Vel-:J 1'1J1n1'U~ 9 ~Vl\il'1el'U:S1J 1 °'1n71cJel1Jfoel cJL 'U1~~'U'1Jel'U1J1 n bb'1~ 
'I 'I 'U 'U 

ilm11Jbbvln~1-:in'Ueiv1-:ii1'Um11Aqivi1-:i'1~~m1mzjmj''LI~Bt1'1~ 95 (p s 0.05) 1'LI~1'U~n~ru~~ 

tl11n!] ~ n~'U 1'1'111~ bdm11Je°r'1 bb'1~m11J'1JB'UL\ilt1111J i'.ifl~ bb'U'UbO~cJ 3.90, 4.03, 3.80, 3.70, 

3.67 bb'1~ 4.00 vl11J'11~'U b~el-:J'11ni:-i~vl.nrusriil~T1./f,11'1J'U1Jb~t1'U b,del'V'U1Jbbi.l'Utl1'Unm-:i b dei~1Je°r~ 

~i.11Jb~n,1eic1 ilm11J~\ilV,V'U,jelcJ i1m11Jcl1'1Jel-:Jbdeii:-i~vl.flf116YlU1'Unm-:i il~bV,~e)-:JU1'Unm-:i n1~'1J1~ 
' ' 

v,11'Utl1'Unm-:i brn~i1n~'UV,eJ1J'Vel-:J1TW'1m 

5.1.2 n11Pin~1~ n~ru~vi1-:im c1.n 1'V'l 'Vel-:Ji:-J~vl.nrusri'1-u'LI~ bfln~ilmc11'U'Vel-:J 1 '1)1n~ bbvln~1-:i 
' 

fl'U 5 d~~'U ~el 1'U~ 1, 3, 6, 9 bb'1~ 12 'Vl1n711bi'ld1~~~1J'\J~Vl1-:Jn1cJfl1'V'IL\ilcJn111\ilA1fl111Jbb~-:J 

(hardness) A1fl111JV, ~\ilV, ~'LI (springiness) bb'1 ~A1fl111J'111J11mm~t,11 fl'U 'Vl1 n11u'Uvi n A1 

A1fl111J;ff'U (water activity) 'V'l'U11 mt11'U1'1l1n1'U~ 1 ilA11'1111Jbn1~t,11bb'1~A11'1111J~\ilV,V'U1~~ 
' ' 

~~lil 0.54 bb'1~ 0.94 vl11J'11~'U Llilt1i:-J~vl.nrusri'1'U'U~bF1nmc11'U'IJB-:J1'1)1n1'U~ 12 ilA1m11Jbb~-:imn 
' ' 

eiv1-:iil'Um11Aqivi1-:i'1~~ ( p s 0.05) bb'1~'Vl1 n111 bm1~~A1~'1Jei-:ii:-i~vl.nrusri'1-u'U~ bfl n~i1m~1'U'Vel-:J 

1'/j1fl~bbvln~1-:Jfl'U 5 d~~'U 'V'l'U11 e)1cJ1'U'Vel-:J1'1l1n1'U~ 12 ilA11'1111J'111-:J L * A1~bb\il-:J a* A1~ 
' 

II 

5.2 "lleH6'1'UeHb'U~ 

5.2.1 1-111 Lf1ll 1"1l1ri111 'UeJill'Vlf\iJ~L~'U~'1eJ~L 1m L ~eJLf1i.J1fl'lj1\'111lJ~1J~'ULL'1~?1f\1'V'I 1 U1~'U 
' \I ' 

1'LI1'1)1n11 v,1rnn'U 1-n 'Ue~ruv,JJiJi1eJ-:JV,~,:J-;;J1n 3 1'U 1 '1l1n'1~AelcJ 1 b~el1Jflruil1'V'l'1-:J 

5.2.2 1'111Pin~1eiruv,.niJ~bv,in~'11J 1 'Um1B'U~'U'U~bfln b ~el-:J'11neiruv,.niJ~~1-:in'Ui1i:-1'1~el , ~ , ~ 
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5.2.3 L 'Ufl1jPl ffl'}1flf:il'l81 uf11jPlffl-J1~lJ~ffi m 'Ufl1j8LJ~U'U~ bfln ~lJ~ffi 'UG1.:J t:-J6'1\9l8fl1j1J1 

m 1lJ-rv'U b -u11;11,11 b tv LA n ~lJ~ bb6'1 ~u1m~d~-:ii1t:-J6'll'l m~ cJ ~ b 1m fl1jtm<J bb6'1 ~ n 7j8LJ ~u'U~ LAn 
\J \J 



ti ti d c:,j Q.J tf cl t::: Q.J I 

n1t1m 1;1mbn-n.1ru bb1;1~ n'll'W11ru ?1 m 1rn~. 2561. " 13f rn~1~1;1'1Je:i-.:i1~cJ~b1mn11 bn'U1n~1(,leJ 

rl!1!Jl1'W 1 '1l1flB'U'Vl~cJL 'U?l.f11'WeJ !1l'Vl.flliti1b~'U." 11':i'11':ibfi~(,l';i'W':i~b'iij1bfi6l1 . 36 : 3, 
, , 'U 'U 

125-135. 

n1;15m bije:i-.:i?1111ru bb1;1~ ?1'll11~ ~1bb~M. 2556. uu.:ib~m'U£1~.:i£11b~'11tl . bb~Wnt1vh131~ , , , 'U 

tJ~ruru1(,lt ?11'1J1eJ(,1?11'Vlm11Jn11'\.J~n11eJ1 'V111 rl !1l~b 'Vlrl L 'LI favr1V1m1 1J \311?1(,l{ ., ., ' 
ll'Vl11'VlcJ1iA'm 'Vlrl L 'U fav11'llmr11;1'W1~'Url1 . 

~(,lfi'U1 bb~llbll'1J bb1;1~ me:iw1r1 ucJ1n1;1. 2560. brnne1~b'Vlflb'Ubf;lfhde1.:i~'U . 'W11-/4r1f-.:i~ 13. 
' 

0 Q./ ct. Q./ ,r 

?11t1n-.:i1t111V111'Vlm1;1 cJ511111311?1m. m-.:i b 'Vl'W ., _ 
' 

"~1;1'1JeJ-.:J~'U6 eJ!1l'V1.fliJbb1;1~1~cJ~b 11;11n71bf:\'U rl!1!Jl1'W 1 'li1fi." bbfl'Ubfi~\;l';i . 42 : 1, 5-6. 
, , 'U , 

1 'llcJ~'Vli ~'U6~~'Uv11 bbl;1~ nn~'U 'llllbbf71. 2561. "~1;1'1JeJ-.:Je-l1-.:J~eJrl!1!Jl1'WJi'1'U~bbl;1~ b -dm111er?1'1JeJ-.:J , 'U uj , , 

~~(,l.flf1l"'11l1ile:i'Ub~n." 111'111'tlel.:Jflru~1'Vl£11rl1'1\;l{bbi;1~b 'Vlfl 1 'lJ bf;IV . 4 : 3, 1-14. 

r1ru~bVlrl L 'U favr1V1m11J\311?1(,l{ ll'Vl11VlcJ1iA'm Vlrl L 'Ufa V11'llll-.:Jrll;16fY'Y~-

'U115'U '\.Jrubn~ll. 255 7 . ~i;l'tlel.:J 1eJ b\Pl1fle)i;li;le)£lbbi;l~~~~~e)'11J'U~Vl1-!l brliibbi;l~n1Wl1'Wbbi;l~n1':i , 

£J e111~u'1Je1.:i ~u~1.nfl b~ n'1u'U~. · ivi cJ1'U'W'U5'\.J~ry ry11vi m 1311?1 m~~~,j ru"Vi (,l ?11'1l11'll1 

b vir11 'LI fa VV11-.:imV111 r1ru~1'Vlm \311?1(,l{ oJV111;1-.:imruV111V1cJ1iA' cJ. 
' 

rut1t1vi bbvl-.:J~-.:i111;1f 2559 . b rnne1l 'W1J-/4r1f-.:i~ 2. r1ru~b 'Vlrl 1 'LI favr1V1m11J\311?1(,l{ ll'Vl11VlcJ1iA'cJ 

b 'Vlfl 1'Ll 11;1v11'll11-.:ir11;1-w1~'Ur11, m-.:i b 'Vl'W., _ 
' 

rut1t1vi bbvl-.:J~-.:i111;1tl. 2559. n1':i~~\;lb~n . 'W1J-/4r1f-.:i~ 4. fa. beJ?I. -wft1i-.:i bi1J, m-.:ib'Vl'W"1 . 
' 

ru,m1w,i rit1mru bb~~ '1J'U~,i1 5'Ll1'U1-.:JP1. 2562. "n71'U1~cJn(,1'1-il'lflv11e:init 'W1'W~ LvJ?l(,11{'ll 
cU , , d.l , , 

~e:im~(,11t1~~(,l.flru"'1b~n?1ut1-:5." 111'111b'Vlflb'Ubf;!Vn11e11V111. 14: 2, 120-132. 

bvicJt1vi-wtl b~cJ1~. 2561. n11b~e1nsffmbf;l~fi11bnu~n~1hi1ri~t1n~e1.:i . ~1urn1t1ne:i-.:ivit1?11J'U?lt1t1 
~ ' , 

n11?1{1-.:ib?l~lJ~'1JJl1'W. [eJeJ'U LffU] b'U1~-.:i 1Ji'oJ1n : https://www.thaihealth .or.th, 

9 1lm1flll 2563 

51'U'll 01cJPi~h~. 2560. '111~·1.h{b~el.:ib~n . 13ft1tl'U~n11~mb~~~-.:i'W11-/4m1~~r1hvi , ~ ~ 
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~ ~ , 
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d ' .'1 ., ., •• 1 
.fl1'V'l'Vl n.1.2 jrJ'ULLu~Lflnnut-i~r, 

~ 

d ~ "" ., 
.fl1'V'l'Vl n.1.4 '1~m1m j'J'1~L vmm::~u 

tl11.Jnm~ L~rJ1~°t'JrJ~mmP! ,Jj::mru 2 'UTVJ 

I I I I 

.fl1'V'll1 n.1.6 LVrn~~ii~~Lvt~tJil'YJVl1~1tJ 

L 'UtJ'll11LL'1::jrJ~m::~1~1'll ,J~mru ¾ 'llrJsi 
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, 
d o ., d .. 

J11~'VI n.1. 7 'U1L'1J1Lvl1'EllJYleHUVIJl1J 150 
d o .., ,Q , &.I 

J11~'VI n.1.8 'U1LflfiBBml1n'W1J~ 11.:J~fl 
' " 

d <> "" 
lJ'U(;l~LLfl':i.:J ~'ULtl'U?l'UYl 20 'U1Yl 
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'U ~ ., n.2 ~i;i•ai;t 'IJ~bfrn ,, 

~1'1J~~1J 

bLtl~LRn 100 
.., 

n';jlJ 

e.J-:J°l'l 5 
.., 

n';jlJ 
" .. 

1/8 
., 

brn'le:l '1lel'IJ'll1 
,, .., 

\J1 i;J7"1'V111 El 150 n';jlJ 

1'llLribtJeJ{ 2 4 Ylei-:i 

n~u-;i1ii"1m 2 
., 
'1lel'IJ'll1 

,, 
0 .., .. 

150 n1'1J 1.J1lJ'IJ'W'll 

""'' 0 15'V11 

3. '1vlfl11lJb~1'1-:JbV!~el';i~~'Ui.J11.Jn"1-:Jb~el1~~el-:Jel1n1131,J1~1J1ru21.J1~ 

4. b~lJbb°IJ-:Jf11.Je.J'1lJ'Welb'U1fl'IJ bb'1~b'V1J1l11.Jvl'1lmm~1~'U ,J';i~lJ1(U l 1.J1~ 

., ,.d .d .d ., 1 . 1<> ., ' 
5. b'V1'1-:J'WlJ'W'1LV!"1E.llJ'Vl'V11vl'JE.lb'IJE.l'lJ11bb'1~';iel-:Jn';i~v!1'1j 'lJ u';ilJ1CU ¾ 'lJel-:J'WlJ'V'l 

6. i.!1L-u1eiu~eiruvi.ni1150 ei-:iia1w11m-8EJ'1 25 1.J1~ , " 



fl1flt:J'IJ'Jn "ll 
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d .'1 ., "" 
111-W'Vl "lJ.1.1 LLu-:JLflfl m1mm.JLWl-:J 

d 1 !'1 ' ' ., •• 1 , /11'W'Vl "lJ.1.2 'lJ bnL'\Je)'j 2 JlVl11Y~111J 

d o .::.1 Cit. 

111-W'Vl "lJ.1.3 'U1vl1'1Vl11cJL'\JLfle)';i (;l';i1'1'U 
d "" • I "" ' 111-W'Vl "lJ .1.4 Lfl'1e:l vl11u1-:JVl'V'lt.l 

' 

' ' 
111'Wl1 "lJ .1.6 fl~'U11'U'1'11 (;l';i11'Ub'Ue:J{ 
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d 0 Q.J fV .di I 

fl 1'W'VI "tl .1.7 'U1l.J'UffJb'V!ffeM \Jl'flv~'U 
d ., "' 

fl1'W'VI "tJ .1. 7 1\Jlfl~'U11l.l , 
' 
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d .,j .J11 d II 

.f11~'Vl "IJ.2.1 Lfl'HNC-Jm.Jmm~ tJ'Vl€1 Kenwood .f11~'Vl "IJ.2.2 '1!€1'Uvl1~ 

d d ti.I ~q d 1.1 

.f11~'Vl "IJ.2.3 Lfl~€1~'1!~~'1vl€1~ tl'Vl€1 CST 111~-vi "IJ.2.4 '11tl'V'U'U71 

' ' ' q <Q ,-1,1 c:il d 

.f1'l'W'Vl ~.2.5 V-llJV-lLl-1fHL'U'UG1L'V1'1tllJ 
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d d , .'1 d ., 
111-W'Vl "f.J.2.7 'Vl'Hl'Ubbu~ tl'VIB IKEA 

d 
111-w'Vl "tl.2.9 vnt1t11~ 

111-W'Vl "f.J.2.12 ~~bbmTi~'fl'V'UlJ 
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., d 
1'U'Vl 

il 

'Hl"lf1~ 
J Q,I Q.,I 

b 'Uel'1ll~'1 

'll1'U1\J'U"a::Vl1'U 1;l m~m.1::'1J el..:l'tl el'\.ffel'U'U elm~ tJ'Ub6UJ el fl'U fn j b 'U'U~ b VI~ el..:!Vlel..:I 

G1J1bG1lJel Li1el1llbb'U'U Ldmmi1mb(;1::bu1 1 '1::iJG1tJ1..:ivi~el~~Vl~'Un1;1u~b~lJ 

mn.11:UlJt,11el~1..:ivtl ~mlJ~1~'\J'1lel..:l"i~'1~b'1'Uel 1 'U(;11"i1..:1'11ni1tJ 1 tJ'1J11 
' 

m..:i num1lJ{~n'tlel..:IV11'U 1~tJf11Vl'U~"i::~ufl:: bb 'U'U ~..:id 
" .J 

5 = 'llel'UlJ1nVl'1~ 
' 

4 = 'llel'U 

3 = tJ1'Umn..:i 

2 = 1lJ-Uel'Ub~nUeltJ 

1 = 1ll'llel'Ub~tJ 

Fl:: bb 'U'UFl11ll"lfel'IJ"U e1.:ii1e1 V1.:! 

Fl11ll"lfel'U b~EJj1lJ 

Ill 

'Ut!LG'l'Ut!Lb 'U:: 
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.fl1fl,;.J't..!'"Jn -:I 

Q ~ Q./Q 

n1'i1 bl'l'i1 ~'Vil'l W'1lJ\J\;J'Vl1..:Jn1£JJ'l1'V'l 
' 



flt\lmO'lfflftt14 IM11'1018ttfflrnl 
380.Lm,\IMI 1,L1''N\11~-5'"1 L1'tlll~~;l\l O~LYl'1i 10160 

Tel / Fax : 02-8678026 

lfl1til : 0003/63 

..... 
1",i : 25 11n,1ri11 2563 

E .. ail address: !: ri t-sorn ~ .com 
,,4., .1 ,., 
,,8fl'Ulu14: ff CJU n 

lt11: 081-6736593 
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<Pi'uouu> 

i1fi\J / ti st 11un1~\fl11..--\f w,::,,1111e4 /Description .S1u1u / Qualities WJ"lfJ\'Hfl /Remarks: 

l m11ui111::~M~n-cttut\'10«1Jul.\ 

2 n"l11\fl11t~fln~ 

3 n"ITI\ft11t~rh Water activity 

n11~\fl11~unlflu~!: Method 

- "tfi ~n:~I; ~ - n1,1 f'l11t'H 1 m:tNt\UO 11 "' 1UU'11tN Texture Analyse, 

- n1fh,i11::.Jfi1n,i1m111o Hunter Lab 
• <• a.)" ~ • 0111U'l1'lt"11'11 Water activity ( fl1VU'I 04 AQUA lab 

CJ,1'.t1dcy'Y'V1,a1 ru,o 
~,pnla~ll:'II/ LaboRtory ~eMSot 

s i1vu14 

s fi''>OU14 

5 ,i1au14 

,~,u~ 

(Jjft.111.mcyw, i.nm1M11) 
~ AVTHORIUO g(;NATIJRE 
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Uftn1,iLft'S1:lf (Lab Food Chemlstry)1 

trl8U14 
Hardness (N) . .. 

1 2 3 4 s ft1UUUI so 
l'lilw ftn 1,,'lri'N~ 1 6.80 6.33 6.94 6.63 6.79 6.70 0.23 

iJ~ULlin l,,trrn.,i1 3 4.69 4.87 4.94 5.96 6.48 5.39 0.79 

iJWLtfo \111ri1ll~ 6 I 6.67 6.90 6.68 7.20 7.46 6.98 0.34 

flilwu;'n \11'\ri-rui19 8.69 7.87 8.36 9.37 8.13 8.48 0.58 

mlw /in l11uif~ 12 ) 11.47 12.45 12.68 11.10 12.18 11.98 0.67 

i">&th• - -- -
Cohesiveness (N/s) 

1-.- --
1 2 3 4 5 f'1LO~O so 

aiJ~uLlin l11ui1u~ 1 • 0.5392 0.5359 0.5369 0.5369 0.5360 0.5370 0.00 
~ 

iJw ftn \'IJ'lni~ 3 ' • 0.5027 0.5058 0.00 0.5020 0.5116 0.5037 0.5089 

aiJ~uLlin l ilrii\J~ 6 0.5111 0.5212 0.5090 0.5192 0.5090 0.5139 0.01 

ntJWLftn \11"lfi~i, 9 0.5393 0.5351 0.5320 0.5350 0.5369 0.5357 0.00 

t1il~ullin \11Wtnl 12 0.5096 0.5084 0.5003 0.5179 0.5033 0.5079 0.01 

i-led14 
Sprln~lness (s) 

1 2 3 4 s ft1LO~O so 
ttil ullin \111mu~ 1 0.94 0.94 0.94 0.93 0.93 0.94 0.01 

niJCJuLt\'n 111'\ri~~ 3 0.92 0.91 0.90 0.92 0.91 0.91 0.01 

fltlwLfin \,i"lti-l'u~ 6 0.91 0.91 0.91 0.92 0.92 0.92 0.01 

flilwLfin \'t11m~ 9 0.86 0.85 0.86 0.85 0.87 0.86 0.01 
-

flilwlli'n t,'\rl1u;i 12 0.91 0.91 0.83 0.83 0.86 0.87 0.04 



... . 
fl'l8"14 ,i,il 

1 

L* 51.16 

iliJwLf\'n iui-5'"il 1 a 3.13 

b• 21.37 

L• 51.02 

i,iJ'1'1 ltn 1 iui1u~ 3 a 3.64 

b* 22.03 

l '" 51.47 

ilwuin '"'~ 6 a* ~ 3.32 

b* 21.93 

L • 52.11 = ~ -· 
iliJ9uLf\n l"V'\ri1u~ 9 a" 3.92 

b* ·11 22.48 

l * 
.:,. 

49.94 

i1 \!Lf\n lt'\ri1U~ 12 a 4.83 

b* 24.66 

fl'l11Lfl't1~ft1 Water actMty (a,.) : 

1 

0.885 

0.880 

t'liJ9uuf n t iui1Ui1 6 0.867 

0.919 

11\Jw~n l,"lrii1Jif 12 0.877 

11YlftfflW1l\llafm1e111 n ttaii'lwnt1'l1!tlf ~lca,nu 

fl1\I~ u .olo)rn Al'llne 
V'MltmVln-nnl m-.lu <iin~11t1f> 
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J.lft01't1U.'t1~ft1il 

2 3 ft1Ul~el so 
51.04 5.42 51 .21 0.19 

3.07 2.95 3.05 0.09 

20.84 20.91 21.04 0.29 

51.92 51.00 51.31 0.53 

3.02 3.68 3.45 0.37 

21.40 22.67 22.03 0.64 

51.29 51.54 51.IB 0.13 

3.22 3.33 3.29 0.06 

22.48 22.12 22.18 0.28 

52.36 51.85 . 52.11 I< 0.26 

3.95 4.13 4.00 0.11 

23.03 23.22 22.91 0.38 

50.89 51.01 50.61 0.59 

4.63 4,68 4.71 0.10 

23.79 23.52 23.99 0.60 

Water activity (a,.) 

2 3 ft1LQftfJ so 
0.874 0.877 0.879 0.01 

0.884 0.868 0.877 0.01 

0.857 0.866 0.863 0.01 

0.905 0.896 0.907 O.ot 

0.879 0.865 0.874 0.01 



~m1nAn~1 

'l'IJ L~el'IJ ULfl~ 

E-mail 

th::19inT<aAn~1 

1~nT<aAn~1 • 

.., ' 
'U1-:i'111'1lruru1'U'll 1-:imLtM ., ., ' 

13 lJf\'U1tl'U 2540 
' 

34/161 'Vl:W'U1'UL'<il~ru'1-u 2 fl'U'U1V1L1t-:l1'U11111 "1lvm'<il~ru'1-u 2 \I I.J, , u \ 

0616376755 

noo-Zalove _ 209@hotmail.com 

d ., 
"ti el 6l fl1 \J 'IJ 

11-:i L~tl'U\lltl'ULije),.'.j'\11'\1'11je)1fl1!'1U1'a-:J 
' 

2555 

2558 

~.!'!. 2562 ,J~\T~-:i1'U'1V1n'<ilPim~n ru 'U~,;'Vl rn1u'LI1'Vlti '1111\11 (11V11'llt1) ~1t1r1f1rn1u'U 

(Vie:J'ULijv-:i) t,11LL'Vl'U-:J -JnPimntln-:i1'U 
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~- !'I . 2559-2562 Ltl'U-JnPimn 1 'W 1m-:i rn1~111ije:JY11-:11'1l1rn1'11-u1e:J(;1'11'Vlm111rn1'U~fl11mV111 
' 

riru::L 'Vlrl 1'W b'1~r1V1m111!'!1'1(;1{ 11V111Y1t11~mY1r11 'W fa~'a1'llll-:Jrl'1~'a~'Wrl'a LL'1~ 

~1tlrlf1fl1'a'U'U 'U~,;'Vl fl1'a'U'U 1 'Vltl '1111\11 (ll'V11'll'U) 



d ., ';! 
'!lel'Ufll"ln'l~1 

E-mail 

tl':i::1~n1':ifin~1 

1~n1':ifin~1 • 

24 5'U11fl:l.J 2540 

5/15 61lelc.J 4 (l:l'U'UL VI 131'\J1~ 1) l:l'U'UL Vll31'\J1~ 1 (,11'\J~?f~ b(,1-.:J 

B1bflelbi1eJ-.:i -.5'-.:JVl1~tl~'11 95000 

080-452-4395 

panintorn24@gmail.com 

d ., 
'!fe)~f;l1\J'U 

';i~(;)'IJJJtmllPin~1(,leJ'Ut,1'U h.:ib~c.J'Uflt'\J~';i1~,!;J';i'U11-.:i -.5'-.:ivii'~c.J~m 2555 

2558 ';i~(;)'IJJJuc.J:llPln~1(,leJ'U\Jmc.J b ';i-.:Jb~c.J'Uflru~';i1~,!;J';i'U11-.:i -.5'-.:ivii'~c.J~m 

Y,J .131 . 2562 uBu~-.:J1'U?fVln~Plfl~1 ru 1./~~VI fl1TU'U 1 Vlc.J '11fl~ (:l.JV11'1l'U) ~1c.Jflf1fl1';i'U'U 

(~e:i'Ubiie:i-.:i) t,\'1bbvti.l-.:i irnPin~1tln-.:i1t1 
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Y,J .131. 2559-2562 b 'U'U\JflPlfl~1 l 'U bfl';i,.:Jfl1';i~1:l.Ji1eJVl1-.:J1'1l1fl1';i?f1'1J1el(,l?f1Vlfl';i';i:lJ fl1';j'\J~fl1';iel1V11';i • 
flru~b Vlfl 1 'LI 1~~flVlm';i:ll\311?f(,l{ 1JV111V1c.J1~m Vlfl 1 'LI 1~~';i1'1l:ll-.:Jfl~Y,J';i~'Ufl';i bb~~ 

~1c.Jflf1fl1';i'U'U 'IJ~~VI fl1';i'U'U1Vlc.J '11fl~ (:l.JV11'1l'U) 
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