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luor:;inurdlCrirnr:ilnrrutrlnioriroldrrndo.r.ron (cerminated browtr rice:

cBR) llnsfi2trl{on (Puboiled gcrminatea rice: rcR) (qdolariurn'llurirr?o t.s rionnol
I t. t / t l,ruornu tunlrrronlorr2 {flotJr3mn) InurTt2n{ollon il!rudcni:rir{rrnf,olr!rriru

nrlu2un1:{0nlio1#irr:orrr:lutifl camma aminobutyric add (GABA) ilriroioulu
1:nirl1 riu lrnucril lrnrurrlu uonrlnd c,c,Ba dl6oriluar:doil:rauJ:rrnn

rn:tiuir (Inhibitor) Inurcfrudrfi fnxtdr,?alud!ort#ldiunrrn::duCldruriititrl or

rianr:iounorouasuour lnuro ($rdifodr2Quarrltrii, zs5o 
' 
riulri) drudr2fil{orr

a I i, .., , .t ) Irurudlrhrfiirunr: frhiqoCron:su?u ntr biR?ltJfouiu (Hydnothermal process) Ino

nr:rirrirlrj6onuifrdrhirian:!u?'rrRr:{on.'rnrfr,,rnri.,uunrrndrruJ6on rirlrJdru

fl t! u2un1rur{drlrJa'onCroloirrCotiruroluurf, a{nur{ri?u laulqnrcu:i rroir: a!uon

torru6n rrmiuridrzrJdonlJirl#urir 1o:ourri u-uiqn, zslzy

luJ21l|12lt!do{ruarrq8lfl1 1rlfl'tto]r,t'tr ($rn!!tnn'lili12r,nt12 onn]-?odrltiu

:'nru'u gl iroilolriul:arrfirnr inrn'u sz droilorniul:o, rnunn:sronuncinr!'u gl

drubi:cuunNGuorilrflurJnn un;i:rnrgln.irrirrcr:n'rlilInunrjrEnrfi6ontjldtrulr
!-..1 - t A , j y '- r 4 *y j
nltJHAnR0lfl01 1:t Oq!R-tyt t]nru0{n]f'tli12t0nn I 2 rJtJmyl!1]u2 lfr,fr !ylnnnt, (EtAu

qornrrlu:vrirlnr:r6uinur Iadrq rcnr:rfiana'uuriuu'u tlloinridlqu, 2557) uar

nr:nj6ouurja.ryn{nluRtn lCuri nr:uj6oufi!o.tuf,nd'l.l (Alen and Hamilron, 1994)

luih1l-ulCinr:il:;qnildnr:u:rl:!uuqEErnladrrildrrndosronua;drrcuron dl
rfl urstltlnr:u::Inrtrldflnr?!frlsoon8rnilR?ludududr tacrfl uiinrrurr !rluufi d{dfi

.d,fnunrnlunrr0corqnr:rfiuinur{r1 (shepsd rinne, 1986) rdollrrrnnr:riandufiuii
riarrnrJfrfiior dri6rEooninurfluihiodra'opoulfr6iurri,rlrla:lair lHyamrysis; uav

ooln-ooniraiu (Auto.oxidation) ro.rn:aluiulridln-rlurlr: rilnnhlricn:nluiu6a:c
unyryur:nrjqnr:rir.rru,uolroulcrlinoiilun (Lypoxygenasel rirllilinnr:n6n1o:lruufifi

ndurcrrr;n-r;ionduranrruua (H€rm8l) dfindunrfiu6ouunr.,ndfil"uunirruo-rililu
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n0n1rlrrEloruJonll2ndtflayl't 1rrt1?!qun1 fi'ItoJ luli]ut460{rnr:1o.r{u: tnn

(Tananuwong and [,ersid, 20 I 0)

lu:;uunr:u:: iuuu{EErn1fl Iao#rlrJ u:: lriorriiilidrilixnlrur r I
EEqrnlnrru'0!lfildlraruiu (Muhilayer film) fiitirurl:yooltolf riunoran'nrfia

Nylon (Polyamine) rlocn{iof d!ilntflAn PET (polyerhylene Terephthalate) fiinr:rio!il:cn,u
( Lamination) rrTrriuf dlrl:lrnndul n-rotirldufliit Linear Low Derxity polyethylene

(LLDPE), Aluminirm foil (Al fol) xio Metallized Oriented Polypropylene (OPP) ii.tdf,dll

Nylon unr nrr irytau$filtrnlruorrl#frtsoonirruiudru (Fihn pcmreability ro oxygen:

Fpo) 1il :ya'udai :ru#riqorau:ffidnunruiorluunnun!n0{urf, adrrrruiortinr:
A rrrt- I - t - a.firnvqrrh1r.lo-lrfiorotflAnriiorfrnnr:nnian'rrlocf riuuarannnrofuinl:ur:iqEElnlrr

Ieurqnrsodr0l ikiu Nyt* fi iallcrur:o1unr:Crunrunr:fr :rnrqg.r fnriludfi uulu

nrrdrrllxrrtdl2ar: iiatrr r?rrndollon uacdr?nlcon

odxl:6arl u:rlnioleirJEErnrfir,ordl?ndo!{0fl rn!fi 2sr{coniuurliu
A - 4 i 1 ' r, I ' t ) -r3EEtfion21r,,ui'rl.JEElntfilri0lfi!tnu116:!0!t?ntxu,r rr,u 4-6 16ou i{rlEx1dtndl2

ri.rroioorqnr:rFuinuru6inr:2rlirnrjrofl6nnisrci ilriu r'.rfi{rl:vnountru'rrrlroi{dor

lfi kilnarainrfu !rrpiuriqEqrnuir6niururl,ntorroonrrqg,iorR'n:u::ornrn

x!orir1#uf,adrzfiu::1tiro{lugrJn:urvir?rriul riiowrn{uilnahju'su{on6nri'srq(

qEErnrndleo!ililrr irqlfl1ff'{nrit2n0rn1r!rriqEEtntrrr?t?ndo{ronuo3dlarlwon
lrrrlerrr
!fl 21U 1OAAn0 { nURAnt: fln!1fi1: lanlr {1?ndo{ lnorltrniiuun!r{flu 1f12 (2550 :

riulrdl 6nnsrdqri il:;raigiYnd.royRrus (zsso) lC:rorrurairr?rrndoru::lqEqmrrr

luqo,roroinw'n Nylon/LLDpE drfi uinur#qonrqi :s"c ruiuint:ritatulln!oauov
:..4 jt,a r J v d e . I r 1 I e e olnnnau t!r{ :rrytRntu orrflt:ln :fiu'l 8 liiou out{ltrin]! nt d in trir:lu::rrrr

ceia,e.-ld.qE0J1niflx0trln1:rnurfi!luorqunlrylan?tnlru::li1?luq{nolarnn polyethylene ilr u
i- y &r,*i

q tfriloutt::litrat:r[:hJ rilfi Tananuwong and t ertsiri (2010) :-lr,.nu.j11ors14uransrllrun

ruorluuruuo (Nonanal) *.rrflu1o:;rxofi1#ndun'arJnn'1ur?rrfirirrCrduodrliordoc
..-..--{. -- - c .r t a a.4uasErtlluR'tuxort01nfl1:lnu:nu1li1?0ullt0l rr:iuil2n1 o rn-ouluqlnard6ntin
Nylon/LLDPE

rlqnrnr:Eqr?o.ra12rqEErnrfllu,u::yiortidr:ar:fi nrimrirldufu orr,6a

uonr:?ndulrriurtndlidrrro{f rilu::yiord dlnrgniufrineirrri{Hn1#a2rudrut:o

lunr:ooll#iuirufriuulfrrrq unslorirgrdu (Dury et ar., zooz)url.jrilduluoou-
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o - r -, ! ^nlulun!fi't FPO tu:Jaunl n{uu'r41ner{tflrJlJn!ru2101t1J6Hun!fl?1uflrl'u:0t ItJ!:DUen
. j; 4r a , a j r je yo

1,]ffiiI0 Pinhole o(l]U:3aU n1 noon$u olJo'llllunl,oltHAnnnllnurJQolfllfiYl lndlflUlnu
- y - i j ) | J ^0'rflfl'ufli1rol1lonar1r0lto{tluflu?t0{Tr1J?1R1 FFo i,o{ o!rn1flnn uRa200'l{rltu

outue Higb Density Polyettylene (HDPE) tt0lPolypropylene (PP) tiUduldofldlinr:
-r -l a I

fl!Hfl (Contscting) n lnrluc .ltY!HnnoOnUolJl,li0nllinltU! lflr ldir{t0r)loollro:rtaldnfl

rirhiooninucrultoffi jiiuf rilldirodu (Johaosson and *u6"n, 194; Dury et al., 2007)

ri{d{r'rndo'r.tonrlard'l?c'l{roniiordrl:;nouhuiudclndr{rrr'nt116r l.&2.8 o/o ruiolrln

i rrlnirriiqaul:JCrorr:srrr:oluil un!hu:u 1o:ou.rd u-uiqn, zlry laoflriliuluqa
tolfldlluaouorirunrintiluf,rilrfio tow Dcosity polyethylerc (LDrE) ulo rrope dci
nrrQa{uhu-uldr{dol'ir*rorildluacrilralfildrrnornn'nfiEniultriuroldrrdlflan-u

oonGrtulCirudurirlririnnr:uJ6ouurJarrolna'udrrnfiorronuordrreruonl#irorrniu

rrfl o1rdilfi fi lonrr: dn6l rrnl ru{oqnii thn"gnu'jrtft tli: rul ruri onlriln!1

lurJ:srdunr:ril6auu:.lnrrir rpo rorfduluaounrirunlu:crjtnr:16uinurdrrcr:u::1
- I t ^- t< a d I - d.

EEqrnrfl i-{u-il iorauorruiiofrilrilunr:?nurrfiora-lrf,uluo.rdarrlttolrj:;rdui.rnrir I

ruacr{nnr:dnurflrrr: olirJ:cIotrilu nr:il:c!ronrrorq;nrrriuiourxsonrrooRuuu

nlrurrlilqlETlrrtdrxildrrndollonun;.rTrrcr.NonlCodrlnflrrscr,

r.z inqrhvclCrolnr:ida

1.2. r riioilnu1n1ril60uuilo{qudxdf,lun1:0olL?6usonirtuiliru

t o l fl du u : : yior dd t?l n-u f n-1 fi ! r u h, d'u l u rir r n do r r o n u n : dr ? r r { r o n fi ! n 
Q 

a f u
rdrqifl dldrirnr:rHrinurnrolCnr:!r: lEqElnrfl

-j4,tir9)r.2.2 lfl0flnu1nt:l auurlrJn tQ0tRltw0.:til?n6o,rronrrnsrittarwon'lu:lr it.t
C a .,

n1:rnu:fl ulnlu tonlrur:1E0JE1nlfl

tr aur1fi$uuwruiio

r '4 & < 1 <. ^ I fxtf't t!!rout2no{routlnfl lJfl lln!ri.i!trn1dnn n.lli!iutotoonirtu'luql
e a { - . rG, - . , ar

EEEtntflolr!Hn! 1t1nn1:tytutJ-u1o{d!!=nn1:00!lffrlroonilnuiliruf,dularaan

d.rriunordolurcrnnrrln{ul,uniutorf dunnrafi nornrhrnilowonuacdlrari{on
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1.4 loultfrto{Rlr2eu

a. - ti.vt -t .l d.
1.4.1 Ollur:lnu.n liROflnU OldnntlJn IUOOUnllJluftua Nybn/PE tll u

iliirfiiulll6tnrr!rriuEErnrfidr?fl1r uasil.il,narrinrfic lppr rilorirurrfiulrfial
e zaflUl{a! nlflontun Nylon/PE

t.l.z r?r r n do r l o n u o ! dr 2 r r { { s n ii 1 il u n r : fl n, .r 
o i o d o' u {'t r r dr nlu {

- ) * - ty I ;rtrrRon!ct r os iuiluliur!{rrfi inrrudrriolnrlr;:ul6rtolrJ:vrmauocfi ufr t!nnra

9r:2uDOflrqu{l uonounlt

t.l.r rl r ; qnClil! u i'rn o {n r rR fi n ;r ar f drn iu n rt ril6 0r uil o r til FPo

n'l d n r : l ir, u u ir n o r n r r n d n ;r n n i r c d r u hitin i t-o rdr h 6 r n a t o r ih r'o $ d r dnl

lCuri rjilrorltriuludrr un;:sacrlnitolili{lfiinrriiln-nrirdrrfiinoionr:rilf,auuilnl
aa

R1 FPO nDrtlnunaldnn

r. , hr< a , . ) )lui o ]fi !r or ]u 2 r on o ft?71 !. I a r., n l t r r q tu n1 0 r r, 1 1 o ot 1 2fi a o | { o n [n i
t r . { . r 9 ) ty . t --t'l?t t{t0n 0u1{ 1:nnlr, n12-ti,'r?nao{{tofl ua3t]2t1.t{on ]ufl l:nolauuur!n?l!fl ufl u

y - ja. ; r e r 6s a. e u , )ilnntraloljolurlHnn !fl?urRU'lio{ounltuEEnnr!rd1rru112flA0{r0nt]oJi,12s1{lon

(nria qnr:oldlu, zsss) nrl'irihiriu{truua;{uSlnnirurirh*'n16orriur?rrrr.t{on'ir6o
t Aa ., I . , I ua t

,rJ l2 !n:JU?Ufl1:HOn tBUnl:U"m12t'Un0flU1U{unVnltll'l I ttnll it !lta?n:!u?unltflnn

rTrrsrr.ron6oriudrrr a'on::oc o-una'r fiihlfuLiinr:ninu#rlurJ:srnfi urioyr lnr:
. a A. ;
drrirzrJ6onfrrfrurior:sucilnirl-rriilu;r.luuutorrirrar.ruovilolliui0lrirh{rianr:{on

rioudrtJouuosrirurilrdorf,rrjiul0ld'r: GABA n-ltirri',r'j', {l.r.,.rounirnr:nJ6uudorilu
y ,t tt - iy gt i cyq 4 .! t'nl1n0fltrn11't Joon" lt:o!nuuill?naotytls ti, tunl:dnulis.rlu '{11.:an01n

drendor- dlitr1riuriluiiur'l,1urtolnarn ru'orcrni5sniuIo{fl1r cean Iuil3lrorfiq.r
{ a , -a a J. r I ) ) )

ua3]Ttofl?1!flEn?fr tun1t61{0t lulnrJ?nulultu! fil?-li t?tDnclnit?ndat unsii'l?{0ni1n

drlrjaonunuCroritildrrndorlon' (cBR) uar'drrn.ton' (pcR) nll,iilniu
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1.7.2 {t?Er{ r on (Pa6oiled germinared ricc) iorirzrJd on df rutiru n:; mu

nr:ronudrrirhlirCrunrulourirl#urir uayn:rmrsriliisnoon

t.6.t r7or a unr o.r rin :rl!o rnn r: f, nu rn r : uJd uu urJ o r au:i61 u n r : u o r 1#

frrroonirtuiurirutorflduu::1rior##tiuniu fri'urJ3lror ltriuiiqngndurrir{fldu
, Ac u oe

rrnl,l'l{onYufiurnulnlu tfi nlrrr: 1EoJq1n]fl

1.6.2 uuudrno{rr.:ndnRretnf rrnnr:ril6uuuilasnuardfi lunr:oorhi
d-dt4JcJ.i!-aoFt,jrgtalnlr0onlr]tu. u?r'lut o{rla!ut I ifl0rlnTrdu uInu tx10t lnrruilQnEntu].iitqrl frrJ rtn
,rr9
11?nno{{onud311?a'l{tofl

a-ua
1.7 n?rrlr,tlJultrollulri nro'l't3

- , y - -a t t i" ,
1.7.1 lJl?fl OO{{Ofl (Germinated brown rice) fl Oiil2flAollon ulrrlr{luntgu?U

riirronoin,rir?ndo{
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