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Abstract
�DLE �I� �ZL �DJ �EK JQ L FECLF YME�ICP LK� JQ CEKQJ�VMV� LQ PDV GEE� CIFPIMV EG PDV 

KEMPDVMK PMJ�VQk OCCEM�JKZ PE PDV PML�JPJEKLF YMECVQQJKZR �DLE �I� �ZL �DJ �EK DLQ L QDEMP 
QDVFG FJGV GMEX PDV IKQPL�FV DVLPJKZ XVPDE�k �DJQ QPI�N LJXV� �VUVFEYV� PDV DVLP QPL�FV 
YMECVQQJKZ LK� PLQPV EG CMJQYN �DLE �I� �ZL �DJ �EKk �DMVV MVCJYVQ �VMV E�PLJKV� GMEX { 
�JGGVMVKP PMJ�VQ �N JKPVMUJV�Q PE XLJKPLJK PDV IKJ�IVKVQQ EG PDV YME�ICPk �DV QVFVCPV� MVCJYV 
�LQ DVLPV� �JPD �JGGVMVKP XVPDE�Q JKCFI�JKZ DEP LJM EUVK |gh} �HR g} XJKQ� LK� L CMJQYN  
�LG�V XL�VM |�}} �LPPR { XJKQ�k �DV QVKQEMN VULFILPJEK |�eYEJKP DV�EKJC QCLFV� �LQ YVMGEMXV� 
�JPD {} YLKVFJQPQk �DV MVQIFP QDE�V� PDLP DVLPJKZ �JPD CMJQYN �LG�V XL�VM DL� PDV DJZDVQP 
QVKQEMN LPPMJ�IPV XVLK QCEMVQ JKCFI�JKZ LYYVLMLKCVR CEFEMR E�EMR PLQPVR PV�PIMV LK� EUVMLFF 
LCCVYPLKCV LQ �kh{ � gkggR �k�{ � gk}iR �k}} � gk{gR �k�} � gkihR �k{{ � }k�� LK� �kg� � gk}� 
MVQYVCPJUVFNk �E�VUVMR PLQPVFVQQ LK� EJFN �VMV MVXLM�V� �N YLKVFJQPQk �DVMVGEMVR PDV QPI�N 
EG CLKV QIZLM L��JKZ �LQ CEK�ICPV� LP }R � LK� g} YVMCVKP EG PEPLF �VJZDPk �DV QVKQEMN 
VULFILPJEK |�eYEJKP DV�EKJC QCLFV� �LQ CLMMJV� EIP �JPD g}} YLKVFJQPQk �P �LQ GEIK� PDLP g} 
YVMCVKP CLKV QIZLM �LQ LCCVYPV� LK� DL� PDV DJZDVQP QVKQEMN LPPMJ�IPV XVLK QCEMVQ  
JKCFI�JKZ LYYVLMLKCVR CEFEMR E�EMR PLQPVR PV�PIMV LK� EUVMLFF LCCVYPLKCV LQ {kh� � }khiR {k�h 
� }khhR {kh{ � }khiR ikgi � }kh�R ik}{ � }kh{ LK� ikgi � }khg MVQYVCPJUVFNk �EMVEUVMR PDV  
XE�J�CLPJEK EG PDV YME�ICPJEK YMECVQQ LK� JKZMV�JVKPQ MVQIFPV� JK CMJQYN �DLE �I� �ZL �DJ 
�EK �JPD L

�
 ULFIV EG }k{�R PDIQ V�PVK�JKZ QDVFG FJGV FEKZVM PDLK PDV EMJZJKLF YME�ICP L�EIP { 

XEKPDQk �K L��JPJEKR PDV CEQP LK� QVFFJKZ YMJCV �VMV LKLFN�V�R JP �LQ GEIK� PDLP EKV  
CEKPLJKVM EG g� YJVCVQ �LQ QEF� LP L YMJCV EG i� �LDP� PDVMV �EIF� �V L YME�P EG g� �LDP �JPD 
{{ �LDP EG YME�ICPJEK CEQPk

G=Tn@RkSu �DLE �I� �ZLR �ZL �DJ �EKR CLKV QIZLMR �L�JKZ
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@.G,-<G.*>XE.@.&R;=S:[ Z_WRX.SIQH&<@`'*deG;(&<=>IFG

fghgijklgmn jo pq8j rst uv8 pqw xjm yzw{k|



 !"#$%&%'()("#$%&*+%,-./0,%*%1)23/0,%+45+

 

 

 !"!#!$!"!#! %!&!'!(!#!#!)!*!"!+!"!#!,!-!.46

0# }_().&'()*+R.W(.O`.aT&+CJG;VFWVQ.K,Y(W.V;EG[F>FL(-FL
 CGD=F>X.VQ.K,Y(W.V;EGF>FL(-FL@X.-'L>XE.@.&>XE.FQFO-QFO&+ A" b,RX.(.-K<CJ-.+IeJ[.JK.GTV]W 

~�8z�mg{{% T&+J[.JK.G(-FL ~�z8Bnsz83wiwn|% G;J[.CR[.('L 01#$2 u T&+ A"2#17 u @.G&X.N'L F;(R'EWaLK[.  
J[. 8

�
 VFWVQ.K,Y(W.V;EG[F>FL(-FL@X.-'L>XE.@.&>XE.FQFO-QFO&+ A" G;J[.CR[.('L "#05 ^_=WJ[. 8

�
 ZX.T>(FF(

C,c> 0 ,-+C`R JDF ~A% F.I.-:N Z+G;J[. 8
�
 G.((K[. "#9$ ~6% F.I.-(_=WTIQWZ+G;J[. 8

�
 -+IK[.W "#7�"#9$ 

~0% F.I.-TIQWZ+G;J[. 8
�
 >QFO(K[. "#7 N'W>'E> VQ.K,Y(W.V;EG[F>FL(-FL@X.-'L>XE.@.&>XE.FQFO-QFO&+ A" G; 8

�
 

@X=.(K[. "#7 Z'NFOP[S>(&Y[GF.I.-TIQW ^_=WZY&<>R-;OebG[:.G.-�CZ-<\bNQ ~><�<O. -'@>.,>>Re� 6$15% ^_=WG;J[. 8
�
 

S(&QCJ;OW('LJY((;ER;=H&<@Z.(T,�W�'=K��(O.K:;G[KW:<-<>�- ~8
�
 � "#0A% ~*'�*<?. RK;T:W� 6$7A% T&+VQ.KC(-;OL

Z.(,&.OVQ.K:<>CI&](R;=G;J[. 8
�
 � "#62 ~C:.K>;Oe &.N>QFO� 6$7"% :X.I-'LJ[.:;aLK[. VQ.K,Y(W.V;EG[F>FL(-FL

@X.-'LCa<=G>XE.@.&>XE.FQFO-QFO&+A" G;JK.G:K[.W ~��% CR[.('L 02#A6 JK.GC,c>:;CI&DFW ~3�% CR[.('L 2#$1 T&+
JK.GC,c>:;TNW ~8�% CR[.('L 6#A6 ~@.-.WR;= $% 

-!"!=>?&2@ VQ.K,Y(W.V;EG[F>FL(-FL-:IK.>R;=-+N'L>XE.@.&>XE.FQFO@[.W �

A0!B(7 =!A?,'C/*/D "/D>?&EF0
6B!'"0/*G- -C!= 8*

*+,!-!.*+,!/0/1
"0/1.4 .8 9)4("! H

0

5

10

S?QCK&. 6 >.R; &'()*+ :;V.KVY[> C>DEF:'GH':G;JK.G
(-FL G;-:?.@<ZDNG'> T&+G;(&<=>VFWW.V;EG[F>

S?QCK&. A >.R; 0" K<>.R; NQKO,-<G.*>XE.@.&R;=Ca<=GV_E>
RX.SIQ@X.-'LR;= 6 @<N('L@'KCJ-D=FWRX.K.�C��&G.((K[.
@X.-'L>XE.@.&>XE.FQFO-QFO&+ " &'()*+G;:;>XE.@.&F[F>  
C>DEF:'GH':G;JK.G(-FL -:?.@<IK.>C&](>QFO G;(&<=>
>XE.@.&>XE.FQFOT&+W.V;EG[F>

S?QCK&. A >.R; NQKO,-<G.*>XE.@.&R;=Ca<=GV_E>RX.SIQ@X.-'L
R;= 0 @<N('L@'KCJ-D=FWRX.K.�C��&G.((K[.@X.-'LR;= A T&+
@X.-'LR;= 6 &'()*+G;:;>XE.@.&CVQG(K[. @X.-'LR;= 6  
C>DEF:'GH':G;JK.G(-FL -:?.@<IK.> G;(&<=>>XE.@.& 
>XE.FQFOT&+W.V;EG[F>?'NCZ> 

 !"#$%&!'()*+$,-./0!123 4!/56789&9: "9:



Vol.1 No.1-2 January - December 2019

J o u r n a l  o f  T h a i  F o o d  C u l t u r e  47

;<= '( !">? @!*0&A3& !"'()*/0!123 4!/56789&9: "9:
= *B!"$:7!*"C!&/0!123 4!/56789&9: "9:=D=*B!"$:=E!7!"F'()*/0!123 4!/56789&9: "9:GH0=DII=

J)6&=KHL*0&A3& !"'()*MA8! $:=NN<OP=:!A="!Q!*0&A3&A$64*B!"$:*89J)6&MA8! $:=I<;R=:!A=*0&A3&/0!123 4!/56789&
9: "9:*89 "S23 =+!#A5T= D= KHL=D=*B!"$:'()*GH0=DII=J)6&=:""U3VE8'()*+$,-.= "S23 (S=DW=J)6&= MX(5TL=D=
 "S23 MA8! $:=NI=:!A=:1 =*0&A3&1$*F3H):=DN=:!A=H$4&$6&*0&A3&"17*89=D= "S23 =MA8! $:=NN=:!A="!Q!
/!LU")4/94'()*+$,-./0!123 4!/56789&9: "9:*89 "S23 = QY9= ;W= :!A= Z?T4*0&A3&/0!123 4!/56789&9: "9:=
*89 "S23 =[EH4V&*!"!4A5T=\

 !"#$%&!'" "(&!'")*)+#*)+(,-./

#"0" *&12&3%"1

0245"61"78"+5"6

9$ :2;<%-

 "#"71=>-?=Q3,+!#A!4 !L+!#/0!123 4!/56789&9: "9:*B!"$:&B6!*!(&B6!909L"09L(S=DI

= M&Y69E$7'$E
= Q1!7[/]4=^_`abcdeef=^gf= N;<WO=h=\<Ri
= Q1!7 "9:=^ja`klma`nopolqf=^gf= DIO<;\=h=D\<;
= `

r
= = I<NRI=h=I<IN

= E5
= = st= NO<DP=h=P<NI
= = `t= P<DPI=h=N<\;
= = nt= O<W;I=h=P<Di

*0&A3&1$*F3H):u "S23 = DN
'()*+$,-.= P
*0&A3&"17A$64v7H= DW
*0&A3&"17=w=Q8!["4=NIx= DR<W
*0&A3&"17=w=Q8!["4=NIx=w= B!G"=NIx= PW<NW
"!Q!/!LU")4= ;W

 "#"71=>-@=*0&A3&/0!123 4!/56789&9: "9:*89 "S23 

  

 5"61=>-.='()*+$,-./0!123 4!/56789&9: "9:
A*)BC&)D&,-

D<= E!7!"F*89L9H'()*+$,-.Vv075Q1!7v(! v(!LA!4H0!&"EJ!*)7! L)T4/?6&=
P<= E!7!"F#$%&!*B!"$:/0!123 4!/5679&9: "9:Vv0M )HM2y&'()*+$,-.KQ&G9> "572"!>U!  (zM*&GH0=
N<= 9!U&B!1$*F3H):A094F)T&7!2"$:VJ0M#YT9M#)T77z(Q8!'()*'(A!4 !"M @*"GH0=

{d|dp}~�dcl=}�=��`}=�m�=g�`=��o=�}c=�aoe~q



 !"#$%&%'()("#$%&*+%,-./0,%*%1)23/0,%+45+

 !"!#!$!"!#! %!&!'!(!#!#!)!*!"!+!"!#!,!-!.48

References 
2"SA52=&$ 2��<=̂ PW;Of<=8#4=EF8G"H#,B64=HIJKLMN"9(=O)%*"&;)+(*"&P-Q,S7&3@L>!E*".<=7v!1)AL!($L&M">1"<
&)�)L!="$*&!2&&A.<=^PW;Rf<=B0L=)"K"#P=#)7#.Q"$64A5T=P�=EB!&$ #)7#.K9MH5L&EK*".�= "34MA#�=&<=;iO
�5"&3J=X!L>)")KJ*)�=:3@"!Q$7=E5H!Mv(Y94�=:3��!#"=MJYT97E7#4@.�=E$41!(L.=J7+zU!�=E!1)*"5=,314>.>"5<=^PWW\f<=

B10&<08"#Q(< B%B8)#=>P- "!���QGZA.<=7v!1)AL!($LE1&H3E)*<
,$C,)J!=A15[E4<= ^PW\Df<=8"#1;D1&DHR7C"(=%"7CM9&;*9+DHR7:$>9ST8+"9C=LM97C<#<&U#-B%)#V-.-J&0288='P=

1!"E!"1)AL!>!E*".[(SMAQK&K(L5=2�A5T=P\=X:$:A5T=O=^X:$:ME")7f=DPPP=�DPNN<
M:�U"$*&.=2"S#�A�)�*"S z(=[(S=&"!�)2=23,M @7<=̂ PWWWf<=04< E"C #V8"#H#,8)%)"K"#P- "!���QGZA.<=

7v!1)AL!($LE1&H3E)*<
ME!1&5L.=(!H&09L=[(S=9:MJL=14>.A94<=̂ PW\If<=8"#6$W&"8#,%9&8"#Q(< D(,0245"6A*"9B8#=+%7"X"8

H("+A*"9C<&BK(Y8P=1!"E!"1)U$L[(S#$%&!=1G(L9(4 ",.=V&#"S:"7"!Jz2F$7+.<=P�DR=�=PO<

04,QZ*BA=+&3-QZ*BA=+&
&"7C"9E2X<5#4V-B [)&8<X
= v($ Ez*"MAQK&K(L5 !"2"S 9:9!v!"[(S !":") !"=K"4M"5L& !"M"Y9&=
= 7v!1)AL!($LE1&H3E)*=>z&L. !">? @!&9 A5T*$64(B!2!4
= D;I=F&&E3M"&A".=*B!:(E:*3�L=9B!M+9M7Y94=U$4v1$H(B!2!4=WPDII
= KA">$#A.=�=I=W;PP=iIDR=KA"E!"=�=I=W;PP=iIDR
= d��`op=�=p}|dc}}c�~���`op<k}�
&"7C"96$&U<+"-0NH#,BC#<\-
= v($ Ez*"MAQK&K(L5 !"2"S 9:9!v!"[(S !":") !"=K"4M"5L& !"M"Y9&=
= 7v!1)AL!($LE1&H3E)*=>z&L. !">? @!&9 A5T*$64(B!2!4
= D;I=F&&E3M"&A".=*B!:(E:*3�L=9B!M+9M7Y94=U$4v1$H(B!2!4=WPDII
= KA">$#A.=�=I=W;PP=iIDR=KA"E!"=�=I=W;PP=iIDR
= d��`op=�=~�`cl�oq`<~`ac���`op<k}�
&"7C"9\< <9#]"-J+C!"(=
= v($ Ez*"MAQK&K(L5 !"2"S 9:9!v!"[(S !":") !"=K"4M"5L& !"M"Y9&=
= 7v!1)AL!($LE1&H3E)*=>z&L. !">? @!&9 A5T*$64=(B!2!4
= D;I=F&&E3M"&A".=*B!:(E:*3�L=9B!M+9M7Y94=U$4v1$H(B!2!4=WPDII
= KA">$#A.=�=I=W;PP=iIDR=KA"E!"=�=I=W;PP=iIDR
= d��`op=�=l�olor}a`b`�po|d<k}�

 !"#$%&!'()*+$,-./0!123 4!/56789&9: "9:



Vol.1 No.1-2 January - December 2019

J o u r n a l  o f  T h a i  F o o d  C u l t u r e  49

;#P5"05ZL<-0ZH#,BC#<\+<>7-
= v($ Ez*" !" B!v&H[(S !"2"S 9:9!v!"=K"4M"5L& !"M"Y9&=7v!1)AL!($LE1&H3E)*
= PI;uN=F&&E)")&�"=[/14:!4#($H=M/*:!4#($H= "34MA#7v!&Q"=DIOII=
= KA">$#A.=�=I=P;PN=R;;R�WI=KA"E!"=�=I=P;PN=R;WN
= d��`op=�=c~��}}p��}l�`op<k}�
;#P6##4#6=-B)=>+L19=BX#<^
= v($ Ez*" !" B!v&H[(S !"2"S 9:9!v!"=K"4M"5L& !"M"Y9&=7v!1)AL!($LE1&H3E)*=
= PI;uN=F&&E)")&�"=[/14:!4#($H=M/*:!4#($H= "34MA#7v!&Q"=DIOII=
= KA">$#A.=�=I=P;PN=R;;R�WI=KA"E!"=�=I=P;PN=R;WN
= =d��`op�=`��qDi;��}l�`op<k}�

{d|dp}~�dcl=}�=��`}=�m�=g�`=��o=�}c=�aoe~q


