










dsz%Cudidzesa's 
cudiderrk~urrdsfiirianu'4~'la Lowland tropics ~lyingiunirdnwiqindtz~w~Inaau~iiu 

u a e L n y a a i  uan~M~ituiiirnisd~n~ud~nlzrra'~u~u~un~~ 3,000 3 '1s 7.000 duiu69 (Reichel 
w - 4 -  

Dolrnatoff. 1957) d'lu Renvoize (1973) a ~ d q i n r r y i n ~ i u i i  r i u d l d z ~ a s u ~ u ~ i I ~ n ~ a i u b b ~ d ~ a u n ' u  

Lrae Spath (1973) n i i a j i  b ~ r r i s f i i ~ ~ n ~ u d i d z r r ~ s i r a ~  4 ~btis6'luh ;a 

4. ~ 7 9 % f l [ i ; l ~ ? ~ ~ ~ n ~ ~ d d t ~ b ~ f l ~ 9 1 % ~  

Box LLaz de la Rive Box-Lasocki (1982) iu~uiifiudiderr~d"IIiamd!ntm~"IIui~u& (HCN) h% 

8 ~ L ~ M ~ ~ f i l L ~ ~ ~ ~ ~ L ~ ~ n i n ~ i ~ b ~ ~ ~ W ~ ~ i ! n i i L L ~ ~ l ~ l ~ d l ~  1 d?uqirnliinsm 

) b ~ ~ u i ~ u f i u ~ ' l k - ~  fi~~wdsfii~Cma9daru?nildi ~d9.a~nd!nsn1.aui~u&~~6~u1u~vwd!n'liurLfisLL6sn~i 

uazuwtntn~uadnl?n ida~u?ni~ u a n q l n i  Nassar (1978) U d f d  Centers of Diversity Vadlk  

d l d ~ W & ~ ~ f d l  (wild species) 75 4 b!J!dd 

nisuw+nszqiu 
5ud1nlz~a'9irn1s~~~4nszq1ulu~5u~in1~i1~1a1Cmulu~3a6~wasswd 15 TnuwanCnhi 

wif i~KGiQudide~k~indtz~w~usi%aldd~nluw"adC~ni naz iou i i lw .~ .2282  ldiiraisTdtqrnaGi 

f iudidnl&~d~ndLniz?~L~uu (Reunion) ~~az~r~fnsniuWCsuimin'fiKi (Jones.1969) 

wirlrar~u!ninii~udiderra'~uid~nm~s~rtn~dtz~w~3Gd~u&lum3aoi~ln~ooad I 7 Tmuai? 

firdu~6Giuiqindoza~rQn3Tn u a z ~ u ~ ' l a i d e u i ~ ~ n i t ~ ~ ~ n d d s z r w f l ~ u ~ m ~ ~ u  u a n q i n 6 i r r ~ j n g i u i i  

lug W.fl.2337 ~ ~ n i s ~ i ~ u ~ i d e r r a ' d q i n ~ ~ n i u i d ~ n ~ d s z r w f l ~ u r ~ u  L&~flunitwmaad 

di~~udozmfibufi~'boj!~a'ngiu~~~~uauii!n1ori15ud1dz~~~uid~n~~aln n i n i i m ~ s z r b i  

ui~uteuzr;u~r iud~~i~~lsz~wfl~~gsni  ~ S ~ Y U ~ T Z ~ ~ I Q  1 w.fl.2329-2383 r ~ u i ~ u n i i  u i a i i ~ s s  rirdfi 
uazr iud idzr rk  rq'4q.jkff (2532) ~ f d i l  i-iiii u h d i d z r r k "  m6iuikniui9.ai'lnzTumn dioun~u 



w q n ~ ~ - I a  whm~Gud-~nlz~a"~ 

Guirad~dzwkw'?ad ~ u n r i r a ~ a ~ i f l u n ~ w ~ k n ~ w i ~  Cassava rflui?.ndim~&~ ~fluuwd;r 

n ~ ~ u I a r m o w d i ~ ~ t - & j m  l u n ~ a ~ u o h a  dqoIn?u uazaG~quf lu~ h n i l  mandioca d a u d o z r ~ ~ l u  

ununida~u3n~dardlw~dl4n7w~ardu~ilun~ln~m qziounil yucca d~z~v l f l l u~nun?d~o~u~und? 

tapioca un :d~za~unuGf in~d~mn~w~e]k~r~a i ~ l n i l  manioca 

~n?~ui f l iaw~~~mu'rad~dzwa'd~a"~f luwuamw~ kd 

~uamf. ia~ (SUB-DIVISION) : ANGIOSPERMAE 

k (CLASS) : DICOTYLEDONEAE 

k.df.iafl (SUB-CLASS) : ARCHICHLAMYDEAE 

<~hl (ORDER) : GERANIALES OR EUPHORBIALES 

add (FAMILY) : ECIPHORBIACEAE 

LWI (TRIBE) : MANIHOTEAE 

8t-p (GENUS) : MANIHOT 

~.n~f low~f ts& 1 dodlu~q~uarirariuG~d~dz~a'qdf1;3'nn'u~ 'Gir~ri az1.44 u14w~o1 iflu6u dau 

b ~ ? w ? n G u i ? d z ~ k d a d ~ ~ a ~ a  Manihot tu~diiUln~~u~R~u.niin4qu7q~~mii14Lflu~7M7~~6 

1 u u d d z d n u n 1 u u f l  Manihot esculenta Crantz lu 
4 A ,  w 4.4 ommvlwiuuiuird~ll~wa~p1.na~'iudi Manihot utihssima Pohl. ~rdils~lju!diruul.a"n"ld m n q i n t u  

~d ~ n u d  M.esculenta i f lua~mwaiu dau M.pa1mat 

~ 3 9  M.du1cis Lflu~f muu a d i d ~ o ~ w i u ~ u f l ~ ~ ~ u n 9 ~ b r d  M.esculenta dau~zr f lua~mwa~uw~ouu~z  

rrwnFiiaYu$wiaf 

u o n a i a o ~ s I n a ~ n d i d  7 ae4wan Manihot Kqndia~Ei? ~ i r ~ o ~ n u l n i a w + a a ~ ~ u d i d z ~ a ' 9 d  

~fluw'ufdill (wild species) 4ndozux-u 150 qiam dQnd~uwl?rtaanalo 



~ ~ w u ~ ~ G u d q d z u a " 9  

fiud~dtw&~dRnhw~~dpn6aPar~L~azlpdds:~nfi'1.~u u h d u  2 acm Ao 

1. airnualu (sweet type) ~~uGudiurildruk$irrl~u~mnsm1a~mt1~u~C~~~ ~ J s s a a u  EL& 2 A 

nisu7Pnnaa.ruyuu' j ika~nL6a;oiau rju uarairm~&~udu~ui;u? ludsis-afilnulri;n~tdqn~fluwuw 
.[ud 7 ~da9 l ln i rna?~4 lKm d?uZ l l~ ' qzd~n tau  1 6~ ~?an~uto~a~u~iau7~n~~ad1un?a~apd u?a 

L ~ ~ ~ ~ U ~ ~ ~ P ~ I U P ~ ~ ~ A W ~ ~ ~ W " B ~ ~ U I U ~ ~ X I ~ ~ ' ~ J  ~-xwEFE~~~N~I:: 4-8 uln 
or 44 

2. aOmau (Bitter type) ~~uGud~d:aa~ufiu~rnntm'baFmt'b~u~Cnq~ ~a~Gtaau1ai~rru1: 

d~u?un~~u~Tnnao~~ ]~w~v3a l%w'aam~~ua~wa%me1~t~  ~~Diq~~%dlu?uqnn?9nnttu~bdt~dd~d 7 i iu 

~~tIdrira GU~Y~BPI uoanoaaB ~ d o d q l n i r f i u l r n ~ ~ t I a ~ d  t--m+Tan?ua- 0.80-1.24 urn 

nnnaalunlPIlh (dqqlju~au~uuS'iUuldaq"uai) ~~a:u%amlnA~Zud d s l n g i l l f i ~ a z  ~ ~ ~ 1 u ~ v u l : f l u  
<244 a qdawu~&do-LWR wiapurraaGunril.r 7 L ~ U  riuf<u:uliios ~u fuama la  %uf3.]flb.l5 ka:GuCs:ua.~ 

l u ~ ~ u ~ a f i L i ; a n ~ u ~ a ~ n q 3 L n ~ ~ ~  raruuqinulriu~nuntfi7fi~i B u d i u i i u ~ :  1 X i n l t  
rrl P l w  d y u d P d u z  ~ ~ ~ ~ q ~ ~ ~ ~ w ' ~ ~ ~ ~ d ~ d ~ u a ' ~ ~ ~ a n ~ t q n a i u n s s u 9 / ; 1 m t u n ~ ~ f ~ ~ ~ ~ f i ~ ~ ~ ~ ~  

C 
Pl w d  fluf~~ur41  baa m9u 

w w  1. ~udslldzu~anu~Fm~799n9~~ L~uwa.nuiiuaadntuiainls~numt i l u a u  8 viuC 

1.1 ~ u + z z u o ~  i ~fluGuf6/Glr+lulqlndo:~nfiul~a~7u d8nn~~~~snni.m~c9l6a.o.r  
2 A d t z m ~ b u  l uu i%amwund~nu l~w ln  riaulG~4~'bddgnlu;dvimqay? ~~a:<.ruimoruo.r ~&~l"a"bu 

g n a ~ v n t t u i ~ r r f i ~ i i a ~ u n ~ ~ n n i ~ ~ ~ ~ l ~  niu riuf#uLiiad riutjiomam 1 . ~ ~ 1 2 4 9 9  aolinidnssufiai?u 

%uims:uad (d~'j1j~~ilu~uu?iu!q1it:uad) l ~ ~ u t a u ~ i d f ~ u d ~ d ~ w a ' ~ ~ ~ n w " a ~ 6 u d ~ ~  7 I u n l ~  
9 

n-iuoon~flun?dusn i1n1s~mBan~az~1Pruu~~uuwaw"a~wui1Gufszuo~ Z~wawZnq~qm i l2518 

~nialnlty'dgritd7pdii~~~di7d:~a'd~d~~1fia7~'~ft:0a~ 1 aa:!Xu8nriuf~dauqn.jlu~~~ri 

~nwwonoaeii~na"iaqa79 

~nrrru-~du Mwawlndoubidqa dFu.i~%~~uaniw~~ama"aud~a~ raddo-mfihu!biz 

a-mnlunlod juEilgua7nui ~~a-~iiuLi/uq ~UGU~LL;~LN 

f iu l~L l f idW$d do d t ~ u l ~  18 ~ d o f ~ i u n ' l u q p d u  d o  24 ~ d o i L & ~ n ' l ~ q ~ ~ ~ a " d  

sas lmu~z~runlw uawi in f iamdt~u i rn  4.1 50 iiPanTuiali j l ~ ~ f i ~  18.3 ~ d a f ~ + u C  

dinacunds-hrrirt uomdaim I.udLq~tyL~uddiauadugia~ h ~ u l u d d u a d u r i ~ ~ u ~ a d t : ~ ~ ~ ~  25-30 

RIuiurnt aciuhduLLuuluuonda~uuu (oblongceolate) i i l l ~ n  3. 5. 7 u?a 9 LLQn lundla 2.6-4.8 



bauFibuws uiadscuim 17 bm~%bunt muwi~a"uau'h (leat scar) yu lud ~ i ~ h d t z u i m  3-5 

~auFiurnt dim"udAu?du~ni G6Knlmr:Ru~ui~ EGuu dlandtiniadau b%~'Ludui? miuqc 
C 

um6u 2.5-3.5 ~uFirrmo nitunni% ~mn~~baudozuim 3 tzKu t:Ku~tn qminAu~udtruim 200 

bau%iunt id i iyur iu i i6u 15-30 adpli i i iu~knoiq 12 i iau 

1.2 h { s z ( ~ o a  3 bilu%uf~nwaudbiin~innitwautruiidw'u Mrnex55 ?iu MVen 307 

fnuwoifiu?<uG.a14 dirubn%u$~nwauui~in{udbnw~tb%~~auuiui"~~i~ (CIAT) dtzbnplfmaaubGu 

~ d a i l  W.R. 2518 U 1 d B n k ~ b ~ ~ n R I U ~ s l O U n l t d ~ ~ d S d % ~ f  ~Vluu~<u~al i t ruod 

FusorGu4 &untuiainitmwno d o i u i  18 wqvnimu 2526 

a"nwmzbliiu i~dafa4um'a~fisqd ih dtruim 23 b d a f r ~ u m ' ~  $9 28 ~d'ilQ~%.ufiluqt 

ua"9 Z f i ~ i m n t n l a f n t l " ~ ~ u i ~ m ~ i  l.a"uTFnnlm"m"au 

h4itYm fiuduua:lbnn& 'hiarn?nluninl jdtb~aQnwi G?arauui? biiu ~~u?uinniiwiaq' 

truss I 6asnitaniwLrana"aui~ 

wawtm~~azqmmw wau5nG?wn 2,730 'nfan?uiali fiuim~uYd 23.1 ~dof~%um' 

a"nwmzdsziiGu{ uandGs?dau l u  utnd bqTry~tludd Guadau Kiu ludiU~~daudu~n.~ uia 

25.30 L Y ~ J L U P ~ I .  I L ~ U ~ U  ;diidbflu~uu~uuan (lanceolate) dl i i~d~1Plladau m?iu;d%ad6uqd 

doruim 173 ~adiuno niounniddrruim 3 t:h orKuiuutndoubirdig~~inAu'iudtruim 80 

nuR~unr ~Pia:~.rdiyuriuiiliiuui6u 75 - 90 'UMI G? Ldiiandbniaiau ~ 6 a l u d ~ i 9  a'nwm:nit~'nn 

uo~Gas~uh~~r iu  i i iu~~o?aiqdoruim 12 ~zau 



i .5 ~ u i s z r ( o a  5 ~ ~ ~ w i r ~ ~ n w f i u i ~ n ~ ~ q ~ n n i ~ w a u + i p ~ o z w a i ~ ~ ' u ~  27-77-10 {u riu{ 

ozsod 3 $a3 2525 inuu?bviakozua;l uhdanKmdan ~&uuduu ~~aznmfiou4'uirq"u$uu?iu 

Gab finiiannaa-rbirli o?uidliLnamonoluidua'mdid 7 luninnt'iuaon~~azninmza'uoan~lu~~uGo 

quh3 2537 

F'soa%h< Tnunouialnio~numo Ldaa'ui 28 4ainu 2537 

a'nwsuzrdu wawFimfa ii~fiiiuoniw~~azd?uKa~$in'ufiniw~~ama"aulX~ 6uw'uf inaiu~ed 

~ o ~ ? s s z i a  ~flu~on~u~w~r~iuniiw'ufi$u 7 ~da in io~ i fu~~od~dn 'u i i ~ f i i um iu  

a'nuruzdsz41riui rii6ui&!u?eu6in--m fddozuim 170 L ~ U ~ L U P I P  fioz6unio~mn~d 2-3 

P-6u n?1uB~.O8dnio~mni;doz6u~~on 100 - 200 ~auiwmo Yu~odi;d 15-30 odRi uomdodi?d 

dou 1u$~q5~~biud8 ~u9at-i  fiiulu8 ~ ~ r n ~ c u  aciuhi;dii.r~flu~~uuluwon 'Lu ~~t idf iu?~$u fiiulu8 

una+u u a n d a l i ~ . r a u ~ i m i a  riqdil.rboub?u Ld8anl6imiadau i6oiaiq 

wwwPnunzqsumw waw~m~iam~aiu  4.020 iiTnn&iaIi ~~suimudd 22.3 i d a ~ ~ i u r  



m5uaanAus~wGa 

?usosniri ~munouiriniobnanr d a i u d  2 y.LfIl%~g 2543 

&rrrurrdu lfiuau8olri?amg;l d?1~Ka\h~luaniwnnkuw7dn7mn:a'u~an~~udada iau%u$ 

ma~rra~rnmqlaiid~n"u~~ua~~ nodEiraA o~.n~nn~~lj1~~R'nfi~ulu3z6u$~~~7nInuhu 

Chh hi~de~uduil.rAiL~ad~nloMIinwza'uaen kb nao~fiu~i%~.~luq~du 

6'nnacuzdszhwir{ rii6ud3Gualju 44 200 ~au2ur.o doz61~nioumn& o - I o z h  naiugdaad 

n i r u n n ~ d r z ~ u  uon I 30-1 40 ~muA~uno yrraad6.r 60-75 adpli lu uriaffua~%u fiiulu8amd~bu pl912-4 

uiafiiulu 25-30 r"au2ruwo uemiau8oja;l ~d5anuanaaswu?a"uiauaa b?!e8via 

wadmabazqmniw waw8mii?amtp 4,660 4nInn?uoia\$ fiuimb~ila 20.5 ~da4~4ufiluqqdu bbaz 25 

~ d a 4 ~ 4 u ~ i  luqq u& 

tr 

~d3anuan"~~~f ia  wiauaa iaa~bGa aiauaa 

waw?mrrazqruniw waw8m$aam 4,000 ?Innhie \$  fiuim~bijdluqqdu 22.6 de$bqui rbaz 27 

1da5~4ud luqq ~ba";l 



%numzrlsz.di*iu$ di6uT6q~in6au d duarju nhuW'ufs:ua.r 1 u i n  a id ik~nm$uan wuiilu 









1. Periderm or bark 

2. Sclerenchyma 

3. Cortical Parenchyma 

4. Phloem 

( 1 to 4 = peel) 

5. Cambium 

6. Parenchyma (Starch reserves) 

7. Xylem vassels 

8. Xylem bundles and fibers 

niwd 13 n i a ~ ~ ~ ~ i ~ n e c f i ~ u ' u 4 % i d ~ ~ 6 e  

1. d?umc~di im~wnrr ia 'n  (periderm) ~LLIIII~BU~~~ &LOU~~UTIO.I Cortex layer k f i z h  

epidermis cell ~ ~ i u u u i  & n n l ~ t d l i ~ ~ ~ % f l ~ t : :  uaziae4L~~iientuuen~::u~1n~licn'u~d du fi8ail  

i i ~ i n c i a u  6ininut-i ruq ttnznkr 

2. d~unoc~diian~u'lu ( cortical region) SW~~FIL/ I '~~ j i n ? i u ~ u i d t z u i ~  1-3 PnZurnt 

u 'ni i~n?~%flup d a i q i i i ~ i n i n  d9.r unndi~fiuIdmiuGu$ d~zneulau~uae. r~~n6a~nsi ic~  1h~i1 
Y d  4 

sclerenchyma, cortical parenchyma ka:: phoem ~ d i i e n ~ u ~ u u ~ T u n ~ ~  cortex ~ua??ufiu phloem 

i'wno?uniddi~d;en (peel) 
Y 

3. d l u a o ~ f i  ( starchy flesh) u?ed?uununnw (large central pith) ~flud?u~d%luufic 
Y dmnsuhau~aaAairndiq ';e cambium , parenchyma uaz xylem vessel ~uehqr i i i s i i c l  du ni? 

a% aiiep una~uq 



h m ~ h ~ m  h&&) 0.73 

f i w u n a ~ a u  (96 p l r d 7 ~ ~ ~ n u k )  0.01 2 

~ m i w n ~ u ~ a u ' L ~ ~ u  (% ~mu$itnsnu~k) 0.033 

fmim~vbn'L~~rTuk~mr(~u$i~~nuk (ppm) 0.00 

fmi~~u~.~ni~~\~u'uk~~ndmdi~uk (ppm) 0.00 

~ ~ u i m m a ~ ~ m ~ u t ~ l r T u f n a ~ m r l ~ u ~ ~ u S i ~  (ppm) 0.000 

~ l k r i ~ & n : : ~ u i ~ u k a I m r l ? u $ ~ ~ ~ S i . ~  (ppm) 1 . 4  



1 1Xi L ~ % W  (innocuous) 

Lflu%~di~na79 (moderately poisonous) 

b f l ~ $ ~ ~ l  n (dangerous poisonous) 

Padmaja (1995) 47ualud7 ~ut i?~u6ldz~a 'd~f iu lm'bau~~u6o~~udad 15 400 i k ~ n ? ~ t h  

'ilan?u~au'Pdam dau Ogunsua(1989) ndiad? tz&ul 'du~~u~u~a~ud~dzwa'd .n~~wa~uo~~udad 10 
a Y 

09 20 G'in%iaiiFans'Plr;i?am daulu6udidzwa'~"11Glpl~uGu5tz6u11uiIursiqni ;aadluslaa 60 5 4  

200 GaZn?uViaEFanTuGaam 



k$n1t~~uud~ufiuim'baui'bu6tz~~1dw'ufmat1~uu~~u'1~~~a~~~~6aad1d~bmt1z~ i i n  
a 

~ ~ d a ~ ~ ~ o a n i ~ ~ u a ~ n w i ~ ~ ~ a u n ' u  ~~az~iiu6aadidua'nwmz1"muan'u ad~inni t imn:Gfiuim 
h& 

'baai1u6tau~~~rmlu~aw'u~ntou~tautau'ba"bud~:~n~1wu i i u a u  262 w'ut ~ m u b a f i ~ ~ m ~ i z ~ ~ a d  

0' Brien LLRERNE (1991) WuiilufiqamYadfiuiidzwGdkd 262 %U$&h.Il~'b~~ll'b~6 t ~ ( l i l d  22- 

1277 5aZnQu19nCanQu (~mmq1-f ~~a:mmz, 2551) 



1. %d< rilaildzv&bbdaz~u(b~dazw'u{~da~~~n~ub~dadb~uan'u ~ ~ a ? n ~ l l ~ v i j o u < u  ~dqzlfi 

da$~~un'u3~$iawndldn'u L6o.rqln~id~nrsuaadw'u$$iLmniidn'u idu %u(szus.r90 izKluviu$ii 

~da5~~u&~ibr8~qdni1w'ufszua~ 60 

2. ~ y ~ E u ~ i l o a  
u i r d ~ d n l k ~ i l u ~ a l i $ ' b ~ ~ ~ u ~ ~ ~ ~ ' b i ~ ~ m ~ u  'do f i ~ u ~ o n l m a ~ u ~ ~ ~ ~ i i u ~ ~ u a ' b ~  riudldrrrkqz 

d W  A 2 d ~uuw?luoolqdozulor 3 dauduiubbd hqziq%-g~Gulwau~oq launlrazauufldulniu G u l m  

u3dqzLiui~mubarin~afimLkuiuq~n I .2 d u d a ~ L ~ a a ? ~  6 ~ d a u  ~ i lu  4. I Kuiudo'bhdaaiq I 2 idou 

b~az 7.2 ~i~~io'biljioml~ 16 LAW nl~~iiu~iuaLiiaolq 6 LABU UwawZwdtzui~ I l u  3 a o ~ ~ a u ~ w L d o  

biiuli/o?alq 12 ~ z a u  uam?oLiiu&uaiiioolq 8 Aau URI 10 izau 'bbiu~w5wfouaz 46 ~ ~ : f a u a z  70 
B A 

aa . ruau~n~da~ i iu~nuama7~  12 ~Aau L ~ a z ~ d a L i i u ~ i u ? d a i ~ n n i i  12 ~iiora wuil u ~ w a w n ~ ~ d  
' 2  d duoumu 1 a c i u b i i n ~ u i u i i ~ n ~ t i i i u ~ ~ u a Q u d ~ d : r r a ' ~ u n n i  I 2 iAou qz1h-m wZwdd'h ~~Oiqzdi 

~ M " n l o d g n ~ f d d d ~ n ~ n ' u ~ ~ n ~ a d a u ? z a u  uazuiuidszii9ulmbnj iitnlrdu (Fiber) uln uwWidf 
C 

a?qqzwuGa~h!o wnmlai&asn?o d~~?u~daf~~u&~~3~luGaGud~dzva'~Cu ~ u i i  qziu~~flsniu 

finw rrana"auuinniia?q~iiuaiiua 

3. daan~sdRnuclz~Auha 
d $ 0  da~n~s1~gn~~az~iiu~uaiiluil~4vu~mfi~~~~~aziuado~daf~~um'~~fi~"~~.1GaQud~flz~a'~ n v  

~ii~~~~u~luda.r~~uk~ada;m'a~n~~~~~k~mda<ulmulaiiidunn vYa~uiRalu$uhlqtw"~lw"<a~u 

d~d:v~~i6~~ouiiluualM"Gid~5LQu&iifi~~~ni~n~oLiiuL~ualu.da~dGduoln~n v?anlniiuAu~ 

ludasn"dduv~jdlu.dadL$d ~ d u  f i l~ir~ldzvfi~i ludadLba"dpJ7~dbbdL~auw~~qnluu il?niduludad 

~ d a u i u ~ f i u - ~ u w ~ u u  i ~ l f i G u d ~ d z v ~ ~ i ~ n n l u i o u  iin?s~~s~fiddfizaula"buGaldl$ w"?lw"~~3s$~m'b6 

1lsdas~ni"ahla.r LdadqlnoinlGariuqz$un'uLflo4L1u&LLfidluGa ~d6uLnrrwonrdau1v~qzbii?j 

l i j ~ a u a ~ ~ o l 1 u ~ a ~ i A o u w ~ f i ~ n ~ u u q u ~ ~ G u ~ n u 4 ~ ~ ~ u ~ a ~ ~ ~ b b ~ ~  qz!&~da5~~uoi~~fi;rluGa;~ni7n~s~n"u 

~ ~ u ? ~ ? d t ~ . u u w ~ u n 7 ~ u ~ d ~ f f a u ~ a i ~ u  uonqln6qzwuilflmdduwnfid~Lfiuo'f3huGaCuqtiLbfidqd 
. = ,Ed :  ui~lmddu~~a"~iszuzdu~~da~$u~au~uduuduuGaGu~'b&qziufi~h~ni-Irda~qin~ud~dzwa'~~n~s 

~qT~dulw'baidnR kanz~~~fi~'bm%u~nwa$~zfizfiu~~3~'b&u~n~v~au'f3~Sdudnfi 

4. nvldqa  ~ ~ n l d q u ~ z d ~ l f i ~ a ~ t i a u ~ m l v n j ~ u a z ~ ~ ] ~ ~  fiuimLLfidluGald~indiGaouim 

~~n$'b/rri'b&ldqu (~q3~fin8,2532) ociijloiin~un~sld~u~:LAufiu~orGaamia~i i~C~Ru?or~fi~luGa 

~zamasfiid~n"nCau udua uf w ~~fisoaude'bi~Au~uuin w"llw"s?ul~da'biL$u$u 

5.4a~n79bAu d e a  
n ~ ~ ~ i i ~ ~ ~ u ~ C ~ i u d ~ f l ~ ~ k d ~ ~ b ~ l $ ~ ~ ~ ~ ~ ~ ~ ~ ~ d l ~ d n ~ ~ ~ ~  l m u ~ z K ~ ~ u ~ u o o n ~ ' l o n a u i a  

I A 
I J O L U ~ N  30-50 L ~ U F ~ L U ~ P  ~ l l ( l n ~ i ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ W ~ ~ d ~ n l ~ ~ ~ ~ ~ t l ~ ~ ~ ~ l ~ f ~ ~ " $ ~ 4 . ~ i n  iiaiqW 
-4 * . % A  
a~n~snauv~a~ni;?u~auv3ol.a"~~u9'm o ~ w l a n d ~ n ~ a ~ i i u i " n o a l u ~ ~ ~ ~ a " ~ ~ r r ~ i ~ u ~ ~ ~ ~ v Y o ~ ~ ~ ~  qzlbqou 





Parenchyma u ~ d a &  &.~~d~uu~fIui(&~lju M%II&IGUIIU~I wKdqqn;iUq:LdiuuL3udd7wla UR: 

I 2 4 
1. n i s ~ d a u ~ n r n ~ w n ~ t a ~ s ~ n u ~  (Physiological deterioration) iiim"uu~uadqlnn~~qm~u"uad0ia 

A'$ ! 
! 

Fnum?sTvInrmsw ITIGU i~~zaiosIs:na~ln6~oGnGu .sau~~;sn~sws"~~n~sE]szna~lu~~~~filubuabuo 

Parenchyma ~nu~uszuzusnq:wsaqwvRisdszn~U Phenolic, Leucoanthocyanin uR: Cathechin 

viodi dd~~sd~:nou~wrjl6qz~dieru~d'bd ~ f l u ~ n u ~ u d l l f i ~ i i u 8 ~ ~ ~ u ~ ~ a z i 7  L L R : ~ ~ Y ( Q ~ U B ~ L ~ ~ L ~ ~  

Parenchyma iiwv Scopoletin ~a': Cournarin ~rno~uw'awnq':wu Scopoletin bfiudb~n6au ua:wflIu 

f i u ~ m i i i u u ~ n i l a n l u l u u u  24 k9~udw~ jL~UL i iua  ( q l n6aun i l  I .O I u l n s n k i a n k  i f l u u l n n i l 2 5 0  

'buk~n5urian?u;i~~n~ifid) u~:wu i~ f i iw ln r in i s l f i  Scopoletin uriGa3J'udld:w&amqz$~l9R"Gafind 

TIW Scopoletin d a u n i v T a i ~ A o u ~ 0 ~ 1 ~ ~ 1  

2. n ~ ~ ~ ~ a u ~ m n ~ ~ ~ ~ a ~ q ~ n n ~ ~ ~ ~ ~ d ~ ~ ~ u " u a ~ ~ ~ u w ? u % ~ 4 ~ I f i ~ a ~ ~ ~  Fmu~Gun?iq:1+~4?~1~1 

Gariudid:~~~nie~lu 4-7 ?vOd w & L ~ ~ ~ L ~ u ?  ~6uo iq i~~d l~nv i ( i i~99u i i  biimiu~iw~ua~u ~nuq:wu 



0 0 cw 0 dw 0 cw 0 dw 0 dw 0 cw 0 cw 

2 0 cw 0 dw 0 cw 0 dw 0 dw 0 cw 0 cw 

4 2.1 cw 5.3 dw 2.3 cw 3.7 cdw 1.2 dw 0.7 cw 1.5 cw 

6 16.5 bwx 19.9 cw 19.9 bw 12.9 cwx 16.5 cwx 7.0 cx 18.5 bw 

8 21.7 byz 43.2 bw 45.1 aw 38.5 bwx 30.6 bxy 18.6 bz 27.3 byz 

10 52.8 ay 76.5 aw 52.9 ay 59.9 axy 64.6 ax 38.7 az 55.6 axy 

u dun 
&qunuon?iwadon~sdou~mniw'~~oa~ao~'udidzwa"a 

w 4 ,  

I. Gut r i ? f i u d i d : w a s ~ w i d w ' u f n ' u i a u i ~ n ~ i n ~ a m n d i d h ~ u a d C u  

vj,~nsm~:a'nwm:nita~w~GaluSu ~ ~ ~ d i l ~ i l i n a i u u i n 9 i u l u n i s ~ m a ~ ~ n d i ~ n ' u  viuf$CaunnGn~ 
~ $ 4  : 

41, daaiiu~iuaqzadauqmniw~a ~ ' u ~ w u u i n ~ n ~ a f i ~ ~ a ~ ~ a ~ ~ ~ a ~ u a ~ ~ u i i ~ z i n i s a d a u ~ ' o a n i i ~ u ~ i  
C 

GiiwGn ~a64is.llasw"a ii 

2. ~ l n i w ~ ~ a ~ l j D ~ a ~ z o ~ 7 u ~ d a a  Cafiuiid:~RjWi~a~uan'u1ad~huiqin~~~6~d~ndi~n'u 



a w 
~a"nn7sbnusnw7GaGudidaorlSd 

lunir~dau~mniwni~a3o?nuiva~fiafiud~dz~6~6a~n~oaan7~~u~~an~o4~~1u~a~~aul"11G 
l C l  

~~a~n~tdu~uva~n~o~da%.1qmn~wfinw~1luu3~amlna"n'uoauawaB~^nm~uB~i ~do. rwnaanf~qu 

RWIPOL%~~L"IIRB Parenchyma I M l u  n~rfla~liun~o~~auqmn~w"11a~fiafiudidzwa'~aiu1~n4116 

&un~oiil<ma.unfaui~zL%ldL"IIaa" Parenchyma rr~anlouiJidnlo~?dluvadLau~"IIu~ud~~~l~u~ad 
i . a d a l % . I i o 6 1 ~ ~ ~ 6 ~ n u ~ i i u ? n w t . f i ~ f i u d ~ d z ~ ~ d ~ u a n ~ w u s o u ~ n l ~ i ~ ~ ~ ~ l z ~ u ~ m o ~ ~ u M ~ ~  

n l 5 u a d n a o n l a l  f i o l u a n l w q ~ c y l n l s l  M~aallqzrialjufiafiudqdzMa'd6au~uuqd 7 yas%& 

m n ~ ~ n 6 n ~ o ~ i i u ? n n a i f i a f i u d ~ d z ~ a ' ~ l a " b u a n i w ~ m ~ ~ Z n  2 odsl?~.aadua d a u E u ~ ~ n i r d i . r ? u  
C I 

Ymdl~uI"IIai ~ d u  Polyphenol oxidase aaz peroxidase ~ ~ 1 0 ~ ~ 0 ~ ~ " 1 1 G ~ 4 ~ l 6 ~ ~ a ~ ~ o v a ~ f i a f i u d ~ d z ~ a ' ~  

LdiuuLqui6l~uilii;oGnloLdau~mnlw u i r d ~ d z r r k u n z ~ r f l a % u  Gnrzu?unlo?nwioau~~wai 
3 4 -  

LfimauvlM?&unloflhrld Suberin iuuliJmU'OL~mLLCIa ~ m u ~ l a ~ ~ u ~ n l w $ l M U l z ~ u ~ ~  ~ m l l q i j t z l l j l d  

30-40 89sll( '11a~u~ LLazA'-dlU$U$U%Mi 85 Lda~Lfum&-~~d nl~flhrld Suberin $uPI?~mSauLLwa7z1$ 

~ a a l d o z u l m  4-5 iu ~inozuaunlo~nwnLuaL'im$u~u~"u~M~dn~rLiiuLi/ua nls~dauqmn?wnld 

a'ooinu?qz1dLfim$uLLazfla~ud?dzMa'dn"qzEdndan~wama~'b6 L I ~ ~ ~ ~ ~ I P ~ ~ ~ ~ R ~ ~ W ~ I M U ~ Z R U ~ ~ ~ ? ~  

a h d  Suberin Dmrau~~wa ~d6a.rnltqmMn~kazna~u~u&uw'ws"$d n ' ~ ~ u d a d ~ ~ ~ u i z a u d a n ~ r ~ ~ ~ y  

uadAa.g~un+~LduLi+n~u &~~ui"snlolla.rn'uii~l6~aamna~u$u$~w'ns%~A~a~qua~Iu.dad~4~ 

l A n ~ s ~ i P y ~ a ~ . g t u n 3 e J " ~ ~ a ~  ~Li~hquEuidnrzuaunqo~nwluwa 'a.rlunldd j u 3 o l ~ i l l 6 u ~ n  an 

ad a o ~ w n n 1 1 ~ ; j ~ u i i ~ a n ~ r 1 ~ ~ ~ ~ u ~ n ~ E 1 ~ 6 d n ~ ~ ~ ~ 3 y v ~ d ~ G u ~ " s d  a 4 .  nsi6ddi~yriaalo~nun1rqz6ad1~ji~ ,a , 

w a m n ~ m d ~ i l u f i w i a ~ u ~ ~ s l n  

Q w 
n?sbnusnw7~a~ud?da~a"dbwdau$~n~~9am 

&udnifiafiud~dz~&i16n"~ian~ou3b~fiaamqz~nu3bnn101~ 1-2 i u ~ k n l n n ' u i u a  
4 4 ~ ~ a ~ ~ ~ n f i a f i u d ~ d z ~ a ' ~ ~ z ~ n ~ o L d a u q m n ~ w ~ n  ~.~un~tAmhu~iu~n~r~n'u?nw~W'aGud~dzwa'~ 

~da~ i i u l%u 'Obn16u~u~u  Cnu~aw~cdsz~nslasd~~0ua~~ua~u3n~ uazWin l  ~s~uuu3bnw5sf iu 
C 

d l d z ~ k a m  ~Luzril~"snlo~iiu?nwlfiafiudidz~~d~m~~uuiiu 7 
dl 

1. Field Clamps nanio~i iu?nw~f iudidz~a'~Imun~o~un6audi~~~a~~az%u Fmuiiifiafiu 

I ~ d n r k d o z u l n r  300-500 E & n L  awuu~u&~Jii?ud-~-~ ahnquviu6?udw I i u  uazfluzn I i u  

1 ~ ; n l u l u n o d G n l o o z u ~ u a ~ n ~ w d ~  LLadlr30zulu61munm wuii~da'aRlulooLn'u?nw~fiafiu 

dldzwa'd'b~6ulunh 8 $dm?$ Li;od~lnanlnnlrLn'u?nwr~L.du~ ( q m r r r ~ Z n ~ u h n a ~ l i a u n 4 ~  40 acsll 

~ R L & A  ~ ~ a z ~ n l o o r u l u a l n l f i $ ~ )  GllfiCinlrahd Suberin ~ u u d m r a u u a a  ~ l~6qmn iwvad f ia f i u  
$ 2  P 

i ? d z ~ ~ d f i d n d n ~ u n ~ d ~ ~ _ ~ f i a a m  u n ~ ~ u ~ d a ~ ~ ~ u ~ ~ ~ d i a m a d ~ ~ a z ~ ~ l m 6 l ~ l a ~ ~ w u ~ u ~ a " n l i a u  



Sd w 4- rd 

2. ni%~nusnw?un6nsdtu?%~w%7~$~ wuiinir~iri?~didzMa'dL$iL~u~u~niw~mum 

~ ~ i i u d s a ~ t 6 q  da~ku?nln'!,%ulu 4 51Jnid i&Gu$qmniwniou36sl~fi~~9u~uau?u 75 ida5~4uui 

uiiiiwinCiLCiLiiu5nwirrknisLiiuLiua.a"i'bddud 1 i u  Irouimli?uidiiqmniw~flu~u~uQu~ma~ 

~~Ga~4us  49 ~daQ~4uui 
6 w -44 , 

3. n7s~nusnw?uqawaia~n (Polyethylene) Lflu~S~aluLLR~~zm~ni~nlod~u~X]lnniqR 

& o n ~ o u s ~ G a f i u d i d z ~ a ' ~ l u ~ ~ w a i a ' i n ~ m a ~ w ~ ~ d i w ' u Z ~ a ' ~ ~ m  n i s ~ i u l q a . u . r f i u i q t d c ~ l f i ~ m ~ ~ Q  
2'4 

~~azpla iu~uluq.r~d~u dilfiau~~audanisa$i~~ua~uaQnwi~~ua$~afiudidz~a'~ a l i i~b i in iu~$a 

i l o . r r i u n i t ~ ~ i a i u m a d q ~ u m 3 ~ ~ i L ~ u ~ a d ~ ~ a i s L m i i i l a d f i u d a s i  Thiabendazole ~d~ f lu~14~p ld i tuu  

~ ~ u n i r m a u ~ u n i s ~ ~ a u q m n i w ~ a ' ~ ~ i i u ~ u a ~ a ~ ' b ~ u a ~ ~ a z d n  ~ d u  n b u  ua-uzdom~ ~~a?~moiz l i  

fiuimnnhidmd~~aa" Parenchyma ~a'd~iiu?nwiGafiudidz~a'd 2 6'dmiG ~?WU~I 

Thiabendazole Caunii 1 daub~hu  (ppm.) i d  h i n i i f i ~ i m $ a ~ ~ i  WIW"W n h i d ~ u u z ~ a ~ m  ?a 5 
lr 

ppm. di~?unis~iiu?nwiGaGudidz~a'~Fmu3~~iiFmunio~~.dGafiuluaitazaiu Thiabendazole ~ 
L+PJCU 0.4 ~d t~c iuu i  ~fl~dbaa~ 5 U I ~  LLa:L '~ l~~nidapl~~i i~ 

dszuim 15-30 UIZ L w m : ~ i ~ i n l j i ~ a ~ u i ~ u a i s a z a i u u i ~ u s i ~ ~ q ~ w a ~ a ' i n ~ ' u ~ " q z f ; i i ~ f i m a i u ~ u  

niuluq~duin~Eu'bd udhddfiQpdl9;iLLfidL'ipd'bdL.dpdnlridLLmm qzdi l f iL~nnls~~au~mniwmid 

a?s?muida uonqinirzuzLaniidfiu~~~dnisLiiuduaquuo~q~La+~'bimas~inii 3 iaFud ~IWFU 

I uu~mq~$auizaumao~fluq~auimuts~ 1-5 f h n i u  ~~wuiirrk~iiu?nwi&Gudid:wa'~ 2 Kdmid 2 
nisgy~3udu.r 2 ~daMuui ~ u m m : d q ~ ~ u i m ~ ~ , i n i s ~ ~ L ~ u u ~ n n i i  

I 
I ~~~~iri?Gudidzuk~~iiu?nw~~'b%uaniw~~n~ia~'b~~~si~~qmniw wuii ~~Qqz~iiu?n:nln'b% 

2 5dmili qmniwii.r 1 54plda~lurz~iu$i3 
w -44 m n q i n d ~ d ~ l n i n i i u ~ n w i G a ~ u d i d z M a d a f i  1 Uuri 

I. nio~f iu?nwi luan iw~y~in ia  ~+aaniwussuiniflaad'bu~~ob~u~+a~i~uau'bmaan'b"~~& 

2. nisrn"u?nwi rauuar.d LL% 
lr lr 

3. nisriiu?nwiCnu~m"auGaGu6au~C~ 

aeii;l'bsiiwiol ~ i n n i s m m a a ~ ~ a ~ ~ u u ^ a ~ u ~ n w ~ ~ ~ a ~ $ a u u i u i " ~ ~ i ~  (CIAT) a d  2531 wuiinio 

m'u?nwi~afiudid~~a'd~%uaniw~y~inifl~~az~~~~~6d~~u~a~i2 $idmid dc~~6qmniwaPdnitu36slpl 

~ a ~ m ~ d ~ u u ~ ~ d a d ~ ~ ~ a z ~ a i u " 1 1 ~ u m a d ~ u ~ 6 s l ~ ~ i a m a d i n  ~ u m m z d n i r ~ i i u ? n w i ~ u  Thiabendazole 







aPddtzrwfi~wuGni~Qudtzw~u~~uo~~~ti~~ C n u ~ u ~ i u i i & u  41s ~?a i1~4uvuupl 'u~~ fmu 

idU~z~Iuiumwfiun'uuzw?7aiiaziimia ni~~ i~aamuid~s~~aQudtzwiu~mumts~z~~Gudidzvn '~  

a0mrraiu ida;rqinGfluim!qu71~6~7 iitarraiu i iaziri~olci~d~u5hmuouQu idu %uftzuod 2 $2 
w 2 4A.d 2 Gai~Guaiau? 1uai3iv'loc unzKuffiiu~nnu~uoi~uqn iJu6u iuun~tAnrm~uani~nitl4dtzFoaPdb 

n u i d z  n a ? i a u u i 4 n w m n  ~ ~ ~ z ~ f l u n ~ s ~ ~ r r ~ e h i ~ u  

d~dzrr$~w'u(Q~~dtzwiu Cnu ?m~ldqiQ ibazmmz (2546) l & ~ n w ~ n ~ t l . n " u ' u d ~ d z ~ a ' ~ l u n ~ t G ~ o ~ v i t d ~ ~  

aSmDi1.r 1 wudl n ~ t ~ i G r n ~ ~ d z w k w t ~ f i ~ u ~ ~ ~ u i ~ & a u m a ~ u ~ ~ n l $ ~ i ~ u k a S u a l u n ~ t i ~ v u u ~ d o i ~ n ~  

ifimvyu iiaztnquI6; 1muqz18iaurriqui~~uai8o i ~ u u n a ~ n ~ t ~ ~ i a ~ u a  ~ia:qd6vwifimvqu~~az 
plw d Bnl ludi4u~~aau~iuni i  tautdfiuwquhini?n?t~aiaLvua a 13 ilazlo ida?i:u6 mluthgu 

uon~in~a~uitnl.n"i~~uG~d~w~~~~Givuu!4unntzw ku8uwquane.r 14 ~ d o i ~ i u 6  H L & ~ T W R G ~  

daumld~nrmasvurraom'l.1 ~z~&vuuuiaannl1~dta"111fi~m&~untzrr~w'dimz~ou~i~u uazlunvGq 

auuqin aiui~nlQi6oriuflu~miflu~uia"n ~wauunuiil.r4iaairuaqzlriuwqin~Gma~uvouva~Cu 

didzwKs irnzanm"uvp1R" 23 idakiun' dauni~~iGudidzvK~nomi~u~] i~~s wuii nitl%GaGu 

d l d z w k ~ f ~ l u l ~ ~ i i ~ d m 7 u i ~ u a u 7 a v ~ d ~ a ~ u  &?.rii u&arilldnomiuu deep fry 2 mid Ro d 
t:eiugm~qinllunax (dtzuina I 50 aanlra~fiua ulu I uqi) a a z $  ( ~ ~ t z ~ x u  I 70- 

180 e~ f i i~mi iua  uqu I uqi) L L & ~ ~ S U L ~ ~ D F U ~ S ~ M I U ~ ~ U  q n'LI.naa a1u~~n iu .n" l i l~~1~1~41d~1~~ iTu  
w 4  0 d?dnaa (french fry) Imn a~rr~unlsnan~iuu~~wu (chip) wu4ini~l4Gudidzwa'~w'u(tzua~ 2 findu 





uGmfim.pi WQAUT~I,~ a'nwmzbbwnii9qin nioanqaq nqooauk 

aMuGwfim6 wGwfim4~~udal%aYu 6uvu ( % )  

bi?u ddz~a'swn~rwu ( % )  
Y 

1,468 bbns 69 iaioa L~FI$.J ~Guundi 8 100 

~finvyu Ql'a Aoa r&lw rduu rwdua lai 13 100 

wdoa w wu nhpduauqasfiu 

~~tl94ia d i d ~ ~ a ' 9  

fiudidt'~l$~ Cud 59 ~<adqu hasniuhu 1 > 60 % 98 
I v L, 

wan ~~uubbPi9 ~Ga7hlfibiubGaqz~G 
L, 

(iaAmAt7o) a 
7u 

fiudid t~g-3 fiud ?9 &wh-6 -u in6a~  

wanrruu rbiu 

(Chips) 





9Q asni~w~nGuaiu~~azGu$m~~m 

n~~w5nFwuMla~Qnsou4"sn~owGw $46 

Gu bid (Chip) 

l6qqnnqoGqfi~ud~dzMa'q~nb%qLn$aqiudduniqrn$as~fiul8u &qziuii?hanlfi~flu 
Ir Ir 

$uGn 7 u6aGildninunnuuaiulruu6 2-3 iulfiufiq Anoazidunmiu~uneu~iiu6dG 

(1) & n a ~ u a z ~ ~ n ~ ~ ~ ~ ~ d u  
4$ n, 4 

(2) r i~r i?f iudaza~~~~R"ald~n<~~f iau (nommla~npnsfieu) v?ald~n<aq~n 

(3) G~/uri~an$~u~R"a~w~nL~rnmuua~unaun3w (aquwqn) l u l o i l ~ ~ u ~ u ~ n h q j  fin24 

onr~msnbmm5~u~n~5n~n~uuuazbiiu~v0db~munuq~u 

(4) oz~i?dnqowqn~bnn ~zdiad%noqnna'uUidb8u~n 7 1-2 hh.1 mm\s'nuclu¶ihon 

~~msn~wmfii'l.6 ~ i a f i u ~ 8 u ~ ~ h i ~ ~ 6 a d d ~ q u i a l d  

a& nqo~qnfiu~8u uan~~n~zl%"sw7nr~nn~ra"aC~a~u~onG~lw"~~fi~Fnol%nioa1~1l6$n6au 

~~inqo1~~.qoulir1fibbfi~tufiad1%dabw5db~u:qfiuM3aLb~fi ~;rdf iuTu$2sniqnqo~qnL~nn riiu nqol+i 

miau@quid~nia aufiu~iilu 100 i i l a n 5 a ~ & m ~ ~ ~ u d ~ l 4 4 ~ u  22 u1m ~ r n z $ n w ~ ~ n ~ ~ ~ n Q ~ ~ ~ ~ . j i u ~ ~ u ~  

6.90 uqmiafiu~8u 100 fiFan5u 
Ir IrIr 

nirwGwuiddu I 'iFan5u fia~l4wiuidam 2.00-2.50 PnFano'pl f i~Giu t$kdq<u~aqo  

dozn~o6aufiu idu hwmznqoku 6'nwnr:nqonqnufi;r qu?diqnqoudofd iflufiu uoihfiuand~ 

~dai~4um'~~3~~~ii~zw5wfiu~8ul6q~6au 
Ir 

drywiw1~6~uniruZn ~a61~w7mGu~8uloiw~n~u~8ulfi~a~u7uana~~ul6oz6uu~wo~~u 
3 4  4 4  4 

(14 ~da i~4u6)  na~uaumq~~zd~Minno~~~az~~unm~oo~umG~ld~iiululn6~ ~1zfiqriq5u~8udijnaqu~u 
4n, s qddudo8d i f lu r iudn~~n i i~z~65udn~~nd~u~~~u~f lun"au~~~d~d~dnao uanq~n~ywanuqqoqo~q 

wo~oiuw~u5umr~u ~ ~ w ~ ~ ~ f i u G u ~ a u l u f i u ~ 8 ~ ~ $ a ~ u ~ u ~ m ~ ~ a z ~ ~ ~ ~ d ~ n ~ a ~ f i u ~ 8 u  ~ s G ~ I ~ ~ u Y P ~ L ~ u C ~  



(5) r i u ~ ~ i i m d l b a n u i b d  7 qz5auuatdu &6u~ t .6~~ :u1un~ lu5~~~m~n7~ ldn "~ id  

~~au~~az~I118;?u~'mau AaanqmllrJti~Laznalu$u 

(6) ~u~mb~mddu6abbaz  bb4d qzBndd~$in :an~diau~ian 'm~u~m~~md~ai~6~ulmaan 

!,!,a zG7ld<mlll ai 

(7) ~ u ~ ~ L ~ ~ ~ ~ I ~ ~ " u u I ~ L L ~ ~ ~ ~ ~ ' ~ ~ B J ~ I ~ ~ I ~ L ~ ~ u ~ u ~ ~ ~ I u I w  q~ d a u ~ d ~ u d d ~ a ~ ~ i ~ a u q z ~ n  

dsniYu~dmhriZnm!d 

iiudm~~m~bEidaanbflu 2 "11mniu~nwmzw7uniuniw"ma "llmLLi4 (hard pellets) ~~az7lGm 

i u  (soft pellets) fiudm~Gm~a~~muidLLaz"~~Gm~uqzZ~diidna"iuZuaa i i ~8u t - i i ~uL jna i~d~zu im  I 

nul%uns u i a d ~ z u i m  2-3 MURUI~T ~az%hia 6 a u ~ 1 ( ~ i u i d ~ u ~ d ~ u n ~ u d m ~ ~ m d i ~ u ~ ~ ~ d  
Y Y 

~u~m~$nddCu~~u~auni~airn~~nn~7~~inu'udm~~m~u~~d~riaudm6u6u~1uduqzei~u 

~Ji5auiil3;rjufiauL$iLn4ad~m ~ a a i ~ a a n u i s z l t i ~ u ~ G m ~ ~ ~ i ~ ' b a i i m n . i i u  rjudm~iimi=h.n%ula.iirnio 

d7u!a5aurioua'm isQnaiur~ i . r6aunh luasldzd&qzQmaiu5au~iim$u qz6a.reiiuain~fiL5ub$aam 

na?u$au 

5udmLGm6u$lzunn4iuluamzludd du i lQM i l i im~udnam iuw '7~a~~z "uuddd~u~~az  

a d i w l u 4 M d u n i 7  white pollution i l ~ ~ ~ u ~ ~ l ~ Z n i ~ d ~ G u d i d ~ ~ a ' ~ d m ~ ~ m " ~ ~ ~ m d m ~ G m ~ u a a n ~ i u  

d w l s z ~ w n  
3 

& ~ i n 7 T k d T E d ~ l n ~ b 8 ~ L f l ~ 6 ~ d ~ L ~ ~ $ ~ ~ ~ n ' ~ W ~ 7 U ~ ~ < ~ ~ ~ U n ' ~ ~  ~ n I ' a . r ~ 6 u ~ G m n a l u l ~  

uo~riullluuaz~di"7aduiqd 7 ~ilu6u dno~n7ou1lo~dagiluni?r 90-98 ~ d a M u C  l m u g ~ ~ d u n a 7 u ~ f l u  

(uudlddszuim 2-1 o ~ d a $ ~ i u i  

o i i s l s6n iu  dsznw!werZnis~Qnfiu~4u~~azGu~m~Gm 2 qi;lm i i ~ 5 u a f l u q ~ a i t l n ~ ~ u a 7 ~ 1 ~  

8nila'za .aQmdnR (regular quality cassava chips) n'El.a~mqmniwz (prime quality cassava chips) tl'% 

Gumluaraim S.ruinr3iua.rrillTzn'i]uwi~L~Z~odGuL~ukd 2 aiam!&i~amdlfilunqnd d1tl~uahb8u~.az 

GuihGmairmdn~6u i i u f i dk6aun i i  65 ~ d a g ~ i u i  daluuazntiu'l.aiuinni1 5 ~ ~ a z  3 ~ d a g ~ i u f i  

n iu r j i l i u  ~diflunirmdcrGnriuuiLLdkdL'iuu7uuiLLa"a ( n i l  40 0) uaz~qmn iwdu~dn~ f -~ f -~ i n~~ iun i r  

rl~aanua~u8n~~.pl"fiudidztla'~ldfi~~aimfitln1w~F~d F m u q n m l w ~ n d i ? L ~ u ~ w a ~ ~ ~ a i u i s n l 4  

nm~~muCiaui5~ad ~d1dn"riua(i7uartn1w~~sd~Ld!dfi1uifb~~~~mLL~u$ia~wmL~azda1u~iaid~flua'n~~fl 

~ u 3 i d ~ ~ i i t l ~ u n i o ~ ~ u ~ ~ ~ ~ u ~ ~ t . ~ w f i ~ w u  u a z d ~ z m f i l u n o u ~ a ~ ~ u ~ u  1 pi.r tu~j l6~nisdd~bf i3u 

~~azarillfiyulgjiZni~~GmGu~8u~~a~6udm~3mqmn1~~ tl?aiu~8wCuUb~$mataim &iiqmniwffn4i 

iium8udnR 1 m u r i ~ z K u ~ ~ a l u u a z d i n i i  ( ~ d a l u l r i u i n n i i  4 ~ d a 5 ~ i u i  uazwt7ulduinni i  1-2 

~da5~ iuC)  Zn3d~fluad6doznauqdn41 ( I r i L u n i i  70 ida i~4uf i )  Lial~unisLdu~~ila'nlu~udotLo1~ 

~ 4 f i w a ~ i l u ~ d 7 n a k u 1 n  ~da~fiuuduuriun1~1.a"$7a~wmw3ada~u$ia uonqind f id.rwuiini~I%irr 

i7dz~k~flu~7~7~ka"~d1w"~a~1un7~i8ud&~a%u~7u~u 1 Znuin F~iu~ow~znioam6uyud7a~w~o 







nisamaiGidu~ub8u 

qQ ~ ~ a z  nmz (2547) nd7ai i  o-Kunir~fluRma.rnsmlaFms'bquiGfi v%a7sRw'bas71~6ad$ 
I, 

80-100 Z@in5uda9nFan5u n7sw~wfiu~&u~milunis&u~afiuam~~u?u~~n~b~awin~6~~w"d~~~aa13-4 ~ b m m  

u ~ : ~ I U ~ P ~ ~ R T Z ~ ~ U ~ T R I ~ F W T I " I I U I C ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ M ~ ~ I U T ~ ~ J $ I ~ ~ L ~ M ~ W ~ Q & ~ ~ ~ ~  Khajarern LLazRmz 
I, 

(1982) wuhniswin?ufiu 6 Lbmn qzaiuisnams~6uais~wnsm'baFmt'b~ui~mqin 11 1.63 5aGnFuda 

filan5u adlcrze 22.97 fia5nFudo5FanFu uaznir~n'u$ufiub&u'ba"~qz$rI~w"ais%wamsz~uad~n Cmu 

wuh~dm~~~~ufiua" 5 h qza7uisnansz6ua7tRwq7n 87-14 5aGn5udmPnfan5u 36.25 

Ga5n5udeiiCanFu uazn?rl~n67lun7o~mL~moJ'udidzva'~qzamais%wa~Lv~m 1 1.82 ZnZn5uda 
I, 

'if8nfaJ ( Khajarern bm~R61dt,1979) ~da~d'b6~?msw~~oJ'u~&u~mu"a"Snirliilin 3-6 ~ ~ m m q u ~ a l u ~ u v m 4  

~uoJ'ud~d~vn'sav"aa'b0jL"nu 13 ~daQb!u6 ~~az~iiu$ufiu'ba"~n 2-3 ausdriau$qzd~~~dFsdd7um7v7s&wa" 

dadjldfitJ4 ~ z a i u ~ o n ~ ~ 1 6 s z 6 u i ~ s ~ w n ~ ~ ' b a ~ m s ' b a u ~ ~ m a m f f i a ~ a ~ s ~ ~ ~ ~ ~ n s z & u ~ 1 ~ u w ' w ~ m & m ~  

uin dsznauriunis~iiu'ba"bu~sdd~u~~vis&wa~nszuz~~driaun~s~~~~zddb~u~a~udaam~u~w"n'fl~~ 

r ; i?~a7ui~n~~~uL&u~bazf iu~m~~m'b~mt~'bd~adb~udn'u~a7ub8u~wvadn~m'bm~ms'b"du7~~~~~~da&wa" 
I, 

b;ud 

ni3iai 10 aa~mds~uz~a~7nif~7nfiui7dzva'ddmrz6u'b"dui'bu~ (HCN) ~ u f i u ~ t ~ u  

( 6 ~ 1  : Khajarern uazRmz.1982) 



q n r r i i r n ~ b ~ u t r ~ ~ C u ~ ~ u ~ ~ a t C u ~ r n ~ G ~ ~ n r n i w ~  

a~&dszneuwi~~ni iaa~Gui idzwa"~~~Guu~$uu~iaf~n GiaAid uazdaiu$ia 'b6uams'ba"bu 

WITI.~~ 4 & U ~ L ? I I I L L ~ " ) G ~ ~ I ~ ~ W ~ ' ~ < ~ L ~ ~ ~ ~ ' W ~ ; E ~ ~ ~ ~ M ~ P ~ W C ~ ~ I ~  !fds~uadlusz(i.lhi (dszuim 2 

~ d a ? ~ i u $  ~aziintna:~fudi~~aL$uun'ua'm~~uaiwitdszmn"~~~n~u 1 uanqindGudqdzwk~j l j  

szKu'bariudiL~dri!air~diw?u8wa~rILau Khajarern UazRmz (1 979) 9 1 u d l ~ ~ l  ~ N ~ I M I ~ ~ ~ H I ~  

aa~w5nn'm.~l"iriud~dzwC~~ua~n'ua~&dsznaud~~u~u'yI3~ais~~aza~un~Baisaa~Gudidzwa'~ uaz'bn* 
w 

f l w  d lfiaunim~anz~~~d9d~mn~~aa~~G~n'm.j;Gudidz~a'~1an~u 

Chemical grade or quality score = OM -[ADF+(CF-3)] 

L& OM = ~da5~ lukaGun '96a is  (Organic matter) 

ADF = ~daf~!u6~~aludaz~iulunsn (Acid detergent fiber) 

CF = ~da5~!um'ialu 

fnuwGmn'm+Sd'udi11zwa'~ai~rrEi~1&~~u 4 szn'pl ;a A, B, c am: D rdaszKunz~~uuuinn41 

80,75 -80,70-75 ~ ~ a z i q n i i  70 ~IU~IGU $ d L L ~ ~ ~ ~ L ~ u i ~ f i ~ ~ m A ~ a ~ a u c ~ ~ ~ ~  ua:fiucmtiiniiwa 

arii~umoiaqmiini~Fsl~uz~a~w5mn'm.j;Gudid~~a'~ noi~ii~~sn'miuG~1Bjiiwanisnmaa~d~~an~lfi 

duii~wara~szGunzuuu9mniw~daa~ssnniwnisw5maa~8m5 
f l u  4 n i u n i  uaznmz (2545) aiazaiZm LLazRmz (2545) 1&~~an~lw~wun~iiszKuwa'~~iul .a" 

~ ~ ~ B ~ ~ ~ ~ ~ ~ ~ G ~ L I ~ ~ ~ ~ A ~ I ~ . J ~ ~ W ' ~ S % ~ ~ I ~ W ~ ~ $ I ~ ~ ' ~ T ~ G E ~ ~ ~ ~ ~ ~ M ~ ' ~ ~ ~ E ~ ~ I M I  6d~~an j l um insd  5 

n i s ~ ~ u ~ u a s z u a l u  Gqlfihiw&.riul4deFu"11Gl6 6 1 u a i u i o ~ n s ~ ~ a z 1 r i a n a ~ a e i i ~ ~ ~ u d ~ 6 ~  
w  44 nidaAR (P < 0.05) i~~~uzri i l f l~w5mn'm+Gudidzwa~~u~mniw~ ~ ? a u i r ~ I ~ a ~ a l n d i r ~ ~ 6 ~ l 1 i ~ l ~  

~ i ~ ~ u ~ i u i s 8 m i  ~d'bBjdududqziilfisrm'~lL~aluluaiwisdiadLa6a G~Gllfialu1snl.a"~uL~u~ulu 
I w B Y szKuiu8uin'.u qmd in i~a?w iqd iu  11azlfiwa4u judin'usi~inq~au6au 



Fdsiu 

l a l u  (%) 

bUVllfilflh (%) 

U.Jw+;fl (%) 

wTdFm~du(%) 

w3a iu  

laF7lglu 

a1Giiu 

@u 

~diia+lwFs 

Zf lGu 

k.9:~ 

lna lu  

wa'ddiu (ME) qns (na.abna/nn.) 

w&qiu (ME) &mgn (na.rrna/nn.) ! 
l%Gu 

! ~ ~ n a ~ i ~ u  



~ Z U I ~ U  3,000 ~ M Y ' I ~  

F ~ ? W @ I Z & N ~ % ~ U ~ ~ ~ A W # ' U ~ ~ ~ S W ~ "  n'udaqu (starch) 

u i l . n i n f i ~ ~ i ~ m d j i / ~ i ~ ~ w i a ~ ~ u ~ ~ m ~ i n  i n  uikr~u (starch) qztiluuflsdtiiuniraiin 

~ a i d m 1 u u n e d ~ u d ~ z n ~ u i ~ ~ ~  w n ~ f i a u k u r  ~~~mraniedaurnwuih diI~3n"un?iu~iru?uinnii 
4 4  0 uil~vlaia ~aiuimCiuil#nm~nu~il~aia~n~niw3mZi~~n'~uma~~ InufiiGiuhu'uldfiir~n qz'M 

~ ~ n d i i l a w ~ u l w ~ n ~ n w h h w  ~ ~ ~ ~ r l n d f i ~ ~ q n d d & ~ ~ ~ n s t t d t ~ ~ r ~ ~ ~ ~ ~  1u9tie 
4 A duil~vlaia aiuirnCilfl4unuufl.jai~ Lwariiw3mrtmn'rl~wnr~nun=:~n~~ niMuiltdniaunu 

d m - - - -  A- - - -  ~ h a i l  i d0 iih$r%ui~' ~ i i d i l ~ ~ ~ ~ a t u i ~ ' a ~ ~ ~ ~ ~ u ~ a ~ i i i ~ ~ i ~ i i i ~ 1 1 u t l ~ ~ i a ~ ( 1 ~ ~ ~ ~ ~ ~ 9 i n  

u~trhrdidzu~~Wiin~~f iu~u~~uui l~ai i  fiZuuiuHm~u~~n~blrmfiai~1~unu1bii4uei 20 3 4  i oo 
dai~~ud~uflun~nuazdauanura~wimrtm~ rdunitdilddiauufl~ n iaz~d? Onrjinda6 U ~ B  

ul ~~~C;(WB.J~?~~~OU'IBL'IIL~~'IU&'I~~~~ZU~~U~P)~?~~ ~~fi?u?tonnuwuufl.jfi 7AMidrP)u?mfinn.j 
4 A J 1df ln~inuui l~daiau 'udidzu8~~~3~r) iu~ninuai~ Iuni~ i~#~i ludauwaun~~nu~i l .1~9~~u~~~ 

~~u~~ninwiqui imrtmvf ~ d u  a a u f i u u ~ ~ ~ i a ~ 4 i ~ ~ a d i ~ d u d ~ u ~ u 1 ~ z ~ ~ ~ ~ u ~ ~ u ~ u a ~  u%aaufu 

u i l~ ia l i l t la~~~nn~iu~u~uni~i~u~u f iwm~if .  2546) 



.'uyunisGm 

- di'ingflu 3.50 - 4 ~ l i ~ i o i i t a n T u ~ ~ f i a  ( ~ndnniii?GudiElz~.9a'~liFan~uaz I u7n tnu 

GaGuiiElzrra'n 3.5 - 4 'nfan?u ~~Elsqdrflu~afisdaialm" 1 litan% ) 

- di~uslunisw5w 3-4.50 iol iFanTx~~fis (Elan 61s CPjCu~fiu n inTa i~~ f i~  i a u ~ ~ f i s  ~ ~ a z  

uss7a;ls ) 

- d i ldf i70.50 ~1i~FiiafifanTu:~lbifis 









ni~~~dszler"11qin11fi~Cudidz~a"s (starch) 

a c ~ i ~ n i s d n i s u a ' m i l i l b a ~ n i s 7 # ~ r ~ s ~ ~ ~ d i s  7 

p i i i i  ~ ~ L L L Y P "  1 u n i t ~ ~ m i u  ~ u i u i i d  ~13ub~mtmdia~6dilf:nau"~a~~14uau L l m t ~ q u ~ a z  

aan3nu~~udaulrrnj i i i ~ & ~ a d u  ~,du tdoflu luuir ~nBaui. Gauuin dquufi.rdw8mlnuia1dd~dii 
P, o r d  

daudtznouiu 1 aQum 9:dunil rlaw(flour) Kqai?oBw~du ufi.rb~~twm ufi.r%mal8 nwsu 

daudtznauaa~Fdt"mup r7qr4'ma~luds:mnrlaia Gun47 corn flour, wheat flour ~du~dmuanYPdn'EIfi 

hq~47di~di i t11t~u 7 '1.1 8% i iauni? rice flour u i ~ i a i ~ ~ a ~ u ~ i r ~ u ~ u ~ ~ t ~ s ~ u  h~id L ~ B Q L L ~ ~ U  1 qn 
8 4  d 

afimaonld q u ~ ~ B a ~ ~ f i ~ u 5 q n f ~ f l u d a u l ~ ~  9%?uni7LfluLdd~m7%(stmh) ~ d u  corn starch.wheat starch 

~ i ~ u i u  ~ i ~ ~ u L L f i ~ ~ u ~ i ~ z ~ ~ ~ d e r ~ ~ ~ ~ u ~ ~ t : b n a ~ w u  ilq~fiujuw8~ltmunttui"Squafiu iifiaiuu3qnwlnhail 

ufided k ~ f l u ~ ~ f i d f i m i h  (cassava starch) i i i i~fiildq:ndiaia~d%dvuiu~dLLfidfimif"~~ b~a:btadqin 

ufidam7f~~plaiuu3qndqd ~ d ~ n ~ ~ u i ~ % ~ f l u ~ m l ~ ~ u ~ u ~ d u a ~ a ~ t ~ ~ ~ ~ u n ~ s ~ i d ~ ~ u i i i d  1 u?nu?u lu 

U7dRid ~ f i d ~ ~ l ~ d ~ d ~ ~ ~ 6 ~ l n l t 6 ~ L L d ~ M ~ ~ b L d t ~ d  idUu$tlnil~fidzu (raw starch 11% native starch) 
a 
adqzmtd~u%iuKuuf idd~n~m~~dt~3a 1~dt~d116a dGuni l tu~td6ami ia (modified starch) M%I b~fid6m 

LLd 5- 

~fidb9u~lfiulils~mtmda:apI~~lpd~"11ipd~~ uyau~6Quufi.r~in~~umndi~nirmiu~irdr:~nalu 

tan ni~hiunido~u5ni~~Ga1naid q:iihatwm % i a f i i l ~ f l u ~ ~ ~ d d l ~ ~ f i d d d i f i %  nidqttdiiaYudk LLa: 

~~nualiiu.uavFoni i i u ' i a n a r r i r a d i d  ~Ouiu i ra iP id i~d i in i t~$~ukatan  do ~~ f i l r . rC iabm ~~fiduia 

d ~~fi.rCiaai8aaz~~fidGudid:~a'd L L ~ ~ ~ L ~ ~ L L M ~ ~ w ~ ' ~ ~ I ~ ~ ~ I ~ ~ ~ ~ F ~ " I I ~ ~ ~ I ~ " I I ~ ~ N ~ w ~  o i ~ i t  
C + 
fiwumdau~~~~:~ufidrflue~nils:nauvla'nua~yn"~~u"~~~'i r.du %?a .~luullld dau~lua rra:w7an"7 rfluiu 

4 

nilurii7unumdd7fiG%adbLfid;a H ~ f l u u ~ d ~ a ~ ~ ~ s w a ' ~ ~ 7 u q ~ u o ~ u y a 6  ~ ~ i ~ ~ n r ) n a a u d  

b ~ w i n a . n b f i d ~ ~ 6 ~ n 7 s 6 7 ~ b f i d u 7 ~ 8 u q w a 7 ~ n t t u a ~ s  ~~odQudpdr)ruauduosa7~7t d~lr i inmaa 

~1aur)u~a~u~~Kai~a:bda$uia"ua~a7~7t47wanaa qdUR:~idPdf~'U7M7t fiadnid~<a$u~a.1lada1~lt 

L ~ u @ b ~ ~ ~ 7 n n ~ ~ ~ ~ ~ n 7 t L b d b b ~ d b b a : d U f d  (freeze-thaw) R~79znfn n 7 t i 7 ~ 7 a L ~ a f l t b ~ i u  

(pasteurization) L L R : R L ~ ~ ~ I ~ L " I I ~  (sterilization) ~fluGjld u a n ~ i n l 8 u g m ~ i ~ n t t u ~ ~ w ~ t ~ 1 6 a  iT~dnls67 

ufi.nnl%dt:tu~ulugma~~nttu~u 1 idu gma~amtunt:m7n gma~anttuidno q m a ~ ~ n t t u u ~  

gma~Mnssun7a ua:gma7~nssur~1Yd6m~~dt ~fluiu 

ufii ldiin~ni7u7~niru7nd~nZutan~a ~ ~ f i i l h a b n  ~da~~~nds:mna~Q~a~u3n7~flu~w5ms7u 

Z~~~~a:dnitJ~rnmGnw'sd~~aanssu~$iuiZ% i ~ ~ ~ ~ i i m ~ a ~ u ~ a i n w a ~ u n i d % u q n s s u ~ u % ~ a t w m  dswa 
P, ~uilddwlml6ii~oaauuTd7d 1 ~mni7dKu uans7ndwawaaa1nnrnIlnn7sa~mLLfiddau1~aq:Lflu 

-4 4 
~ds~u~ba:&Gu r.ruyad7gsnwn7th i ~ a ~ ' ~ u L f i u u i d ~ ~ ~ d a i 7 n 7 s a n ' m ~ b f i d ~ ~ a : ~ ~ u n a a n ~ ~ n  



(Swinkels , 1992) 

~ ~ f l ~ % i a a i ~ u a z u ~ ~ f i u d ~ ~ n " ~ 6 ~ n i t i i u i l ~ u ~ m a i a n ~ t p 1 d i ~  q adituwiaaiu nitw8mufl.r 

haa iG i lu~u imu in~da~~ inma iu6a~n i tw~ms l 'm~~a~$~6~ inn i ta< f i~~ f l~ "ma ldtiudgnaGfiuun 
dl dQW w  o o n u i w t ~ ~ ~ n n t a i i n ~ ~ m u  (gluten) uami~%wuinitii~~fl~%iaai~uil~eltzlu~u~aei q lu~1?1I$ltil 

ad1cia~da.r u i i l r y a i $ d i ~ ~ a t % i a a i 8 ~ a v i m m a i u a a i n ~ q n t t u  adidtiimiu  dami in 
~ ~ f l ~ h a a i G d ~ z n a u ~ ~ u ~ ~ m ~ ~ f l ~ v u i m d i ~  q n'u 2 vuin (vuimbqJ~~aznuin~~n) nj6unitf i i rrf l~lf i  

u'lqn~4il~iluin~~azGwantznun'u~mauu~va~11fl~ 

m a ~ m $ d i K ~ r a ; l ~ f l ~ d u d ~ ~ ~ a  qltd n ~ n i ~ u ~ l ~ d t z l u ~ ~ ~ ~ ~ f l u ~ m a i w n t t u ~ l ~ j l . d a i a i t d ~  

13"na 50% ~ i a ~ f i ~ ~ ~ ~ ~ u ~ < u ~ ~ f i ~ ~ i a a i ~ r ~ ; l ~ u ~ i ~ i i + a ~ ~ ~ f i u u ~ d a ~ ~ i n ~ ~ u i m ~ v f i u ~ i u i n  
Q A  Q  

(Swinkels.1992) ~ i ~ 5 m ~ a ~ a a u ~ m n ~ m ~ i n n i t a G m ~ ~ f i ~ f i u d k ~ ~ ~ a ~ i o d " a u n d i  uaziiut~k.ri;malu 

aainnaiuniqwirqnnuriou ~.niluilQaiddi~uva~fiud~~~a~aun'u%iaai"a 
A 

luauimm iaqziudu~adq$lfi~~fid$diK~ luLuRsmnL?~zii~fl~~fludaueltznauq~d~ 50% n 

L M ~ ~ ~ ~ L ~ ~ U F ~ ~ ~ U L I ~ ~ I ~ ~ I U  ~ ~ i i y a u i i n i . m i ~ ~ i g c  uanqin~lmt;1ak.rroqILfl~kaILmniiqqinIIfiqqin 

~ ' ~ 4 a ~ ~ a : u i r d ~ ~  ~aszi inioazaiuuamitwaq~a$qqni i  a i taza~uuf lan l?~ :~m~i ima iua~mq~a~  

dariiuniolfi~a1u5au~~a~p;i1lfi~du ~ a z m a i ~ ~ d m ~ ~ m ~ k r ~ ~ 1 i i u ~ i t a ~ a i u ~ a " $ ~ m a ~ 5 q ~  (Stute, 
C 
4-4 

1990; Hoover LIB: Sosulski, 1991) u~n~inuud~maiu~ainaaiuni~w'uqnttuuin~aq h l f i a l w m  

~ d ~ u u n i ~ ~ $ d t z ~ u " ~ ~ & i n ~ ~ f l d ~ u q ~ a i ~ n t t u i i ~  q iinit~el$uuudeddmaam qmaianlguadd 
i $ 0  luil~~~u~i~gn~1nu$6auqmaianttu~u~nnia'~w'wuiia~dluauim~~6 n i t m u l a  q dilfifipl 

m a i ~ e ~ n i t a ~ ~ s ~ ~ f i ~ w l j ~ i u 6 u  t%a~iqb"du n i t~~mwa ia~ndauaa iu~6  p;ii~fiimaiuiadnit111'1~$ii 

uuim~Rsnuazifiuimaz5laaqq i n f i m a ~ u w u ~ u ~ u $ q z ~ a ~ ~ ~ ~ a a d ~ ~ ~ ~ f l q q C f i l ~ e i  ~ i i q m r \ u u ~ $ d a i i  
C 

niswuiuiua.a"~nn%mii~ q n i ~ ~ a ~ m i i  %uq~~~nsrup;iinitKm1111t~~fl~a3a4~Cu q fiilfifim 



64% 13% 6% 6% 6% 0% 100% 

( & d l  : Ostertag. 1996; *De Baere. 1999) 



niow5mufid~u 7 ludoz~w~bu du uil.rti? d . rwtn lu~dao~r la i?  (flour) ~fluiYuKu~a.radui 

n i i?Aa ~ n i o d ~ a e n ~ ~ f i d h ? ~ ~ o a d t z u i m  I ,700,000 K u i d  18u~d i m ~ i o ? d t z u i m  250.000 Ku 

dm3 d ~ u u f l ~ G i a F w n G F s ~ ~ i u w Z m ~ ~ o ~  I Fss (disaq3 w.fl.2541) GiiiE~nitwGmdszuim 20,000 Kuda 

3 
~~fl~~l~5uuinluniou~bnLfluai~itludtzLwfi 'la i ~ f l d a i l  (rlai?) '&6ad41%1aailL+iui 

~dt~d1flukilddoz~1616ilRL 600.000 oiU ~ a z ~ i ~ + i ~ ~ Y a d ~ a i a " d t z u i m ~ a z  30,000 Ku ( d i ~ n d i u  



C C 

qmai~noou~~fl~iinaiudi6~ianaiu1flua~"ua~doz~inorialan~fluari1~u1n vi;riiaqwa 

d16y Am 

(I) nioLiufiuimdozrinolan~duYw611az8ma" 8uw'us"n'unaiukdnioaiwio1~~wa'ddiu i d  
C C 

l u ~ ~ i n i ~ w 8 m ~ 6 a  j?$ ~ n a i u i o n w 1 m ~ ~ f l ~ l ~ 6 w a w G m i a ~ d a u ~ a a i ~ ~  n i 0 f i ~ ~ u l u n i ~ w 1 R d i  5did~woiz 

&diirfluianiowPRm ;a n i k l a l d m a a n ~ a ~ u a i n i ~  ~ ~ ~ ~ ~ w i ~ n i o w ~ m ~ f l ~ ~ i n ~ u d i d z w a ' d  d d ~ f l u ~ r  

% i i n a i u n u n i u i a n a i u ~ ~ ~ " ~ ~ ~ ~ ~ ~ ~ a z n i o i i f i m ~ ~ ~ ~ u ~ ~ ~ ~ u ~ i i ~ Z  d ~ i i ~ y d ~ a ~ a ~ i l u ~ ~ w i d w a ' d d i u i  

ah4 (dgn) k l d 6  (renewable) 

(2) ~ d a i ~ ~ i t m i f n o ~ a k ~ m ~ f i ~  qzLiiu1~i~fiddtmau6auwdau"uad6imiang~na~z6uIIfld 
4 q;r~flu~add"uad6niang~na ~~aiuitn~1fluTmq'iulugmaiwnoou6imia d i d a u  w?asmaianoou 

d C ,  

niowriniiil 1 ~ ~ f l u o c i i s ~  w&sinq 1~.R.2513 iial6<i6iiaunlquauLIfidLflunB~naw3a6iiaui 

Ld'duu6imiangka~fludimiad~nlwa iiniou8mn'uluozKugmaiwnoou uazGniolbadi;ruwiwaiu 

qmaiwnoouufiti~~n<alfi~flu~mai~nooumnlula~ianiw~iu;d~~uu k ~ d u k o i i ~ l o ~ n u ~ ~ ~ ~ w ~ ~ l u  
-12 4 d c c   IT ~ d L ~ ~ l n < i  complex biotechnical plant Ml"d"t1afw m~f luhqzu ~ ~ ~ 6 i ~ ~ l n l ~ l f i d O ~ a h l i ~  I $ l u l ~ I d ~ ~ d  

~fludm5m6waiuairm ~ f l u n i o ~ i u ~ a ~ ; i ~ f i u f i ~ ~ f i d  uaz~ f l un ioahd~a~uon iw" t~dn io~~~~ f i d~u~u inm 

(Hollo lLfiz8mz,1985) 

(3) L~adqin~Lfiddoznau~u6auwdau"taddimiangfna ~ d ~ n a i u a i u i o n ~ u n i o d i d ~ ~ u i ~ n ~  

nioudo;d~~fidmu~awiznio~~do~dni~~nG dilrX~~fitGauu7iumnii~ld~in~'iu ~f luauf imiud 

gmainnooub.rnio oz~uniorjnrui~d~uu~~da~auuT"ua~~Lfl~~$a6ildlbdozlurpd%uLLiii~ 1 7 4  

a i u i o n d i l 6 ~ ~ n i ~ ~ n G  ianiw Lmzniuniw 

qinnqwaid 3 $98 aiuima4d16~iqmai~noou~~fi~~fluqmaiwnoouddi6y kminniolbLLfid 
2 2 fmumo~~~azniolb~~fi~~fluTmq'iu"t~~qmaiwnsouia~ue~au 1 uazdsznisdiKyAa~~fidqz~flu~~wdd 

aiwirre~uyw~~aaz8ma%6ma~ald 

~~fid~fluni~u1a~momd~~oznau6au n i h a u  lalao~qu uaz oon71qu lugmoidau 6 :lo : 5 

~ g m o ~ n ~ f m u n l ? ~  Aa (Cp,,O,), ufi;r~fluwa8lua5"tadngfna &doznau6au anhydmglucose unit 

dauioriu6auwirpz glucosidic linkage i n i k l a u h ~ w d d i /  1 ~ l d 6 l ~ ~ ~ ~ d ~ 1 ~ " t ~ d ~ l ~ ~ ~ 8 1 ~ ~ ~ " t ~ d  

ngha 2 rirm Aa wa8lua4~3d~8u (ozirha) uazwo~lua5tidh (aziiTa~wn7iu) aicKalu~~u??6i 11fi4 

q ln I Iw idb /d idn 'u~z~~moidau" t~d~z~ faa~~az~z i r fa~wn~u~~mni id f iu  d i l f i qmaudao tndd~~ iaz  

.airmumniidn'Pd 

a~6doznauwa'nniulu~3m p11~fid l6ur-i 



1. azZFaa (amylase) 

2. a:GCarw n?u (amylopectin) 

3. als6a nald (intermediate material) 

(%J7 : Beynum Lb8: Roels, 1985) 

a:ij%arfluwa8wo5~%~rAu~dsznau6aun~~madszu~m 2000 udau Aaupianiriauwirfi: a - 

1,4- glucosidic linkage !,~fld7lns'~&l ~bfld$lahlil b l f l d f i l ~  ~~f ld$l?f l?d i f i u ~ m a z S P a a ~ ~  

dtzuqm 28% r i i l m ~ n t ~ n ~ m r f i  ~ d u  u f l d i r u l ~ d z u k  ufl~riucldj rrf l .ra~piif iulmaz9~afi~~dtzpr~m 

20% waxy starch Wia:BFafirau ~az r~ f l dq ln  amylomaize iiozirbaga.nn'ld 80% 6 ~ u C n ~ u ~ a r j a  

ra~azZbfia4iluaa.r I o5 'ls I o6 m--~aKu ~~azijFafi1urrfl-l ~ r d a z " ~ ~ ~ m q z ~ ~ ~ ~ C r ~ ~ u ~ a ~ a ~ ~ ~ w n d ~ d f i u ~ d  



OPZ 9'6 006'P 08 12 bipn~b~99 

ZP OPE 9'L 009'2 SL L t b?nzp~pn$bp 

1E OZE P' E 001'1 18 e3!uoday 

6P OSZ O'P 000' 1 EL "~!PUI 

L 1 Lp9 LL$bFll 

PP OPE L.2 0'26 28 8 Z u MlLL$bFl'l 

LZ OLZ 8'P OOE' 1 88 82 P @LUbR99 



ra;ra:5&a~~a:a:5hwn~in~~1~~~ia~~n~~az~~fi~~uels"~ (Jane L L R Z R M Z . ~ ~ ~ ~ )  Wuilaza&~ 

ns:qiuadnl?!dlunlau~a~a:5~aanGuuinnii6iqzmun'u~~un~u 

Ims~a?i~ra;ra: i j Iaa~~aa~luaisaza~uq:~~aiu~duuu fla a'nnm:du~nzuali?u (helix) 

m ~ u a d m a i u ~ a  (interrupted helix) ~?mf ia~Bf i t ;  (random coil) ~ u a i s a : a i u i ~ m ~ ~ ~ f i a q  a~c~aamq'lu 
Ad: 

~nnm:~gu~nbuafiau~3m~nbua6imaiuKa az51aanuuiMCri&LaqakqLLd 6.500 f l ~  160.000 ~ I ~ L R T J R  
A 4  : 

~flufiau5as:~~a:qz'b~a:aiulufiisa:aiu di~?uazGFaawuui~od'nIuraqaCaunii 6,500 a i q q z i  

uiqdauazaiu!R ~uLa~aqzad~ua'nnmzbnzua~i bL~9 (Whistler US: Daniel. 1984) 

2. azSla~wnGu 

mz~&Lwn~uLflu~08bumfL'iqi?;q%aqn9~ma dau6i~flu~8um~~miln~ImaL~mudmn'u6auw'u~z a - 

1.4-glucosidic linkage LLazd?u$Lflui?;q(~i"UiibflOdWm"abP]afn~~mafiiuiOdd DP ~ d l ~ d ? i l  1 0  3.l 6 0  M d 9 ~  

d?l%Jd?lh69i?u%UB:: a -1.6-glucosidic linkage 

44 or 

r td . lung~~llVk.J~ufiz  a -1,6 glucosidic linkage d a ~ d ~ z ~ l m  5% U D . I ~ ~ U I N M ~ ~ U ~ Q I A ~ ~ ~  
w 

a:ZFa~wnGufi~un DP q a ~ a z 5 C a ~ w n G u  lu~~f i~~~dazq%nqzdi idszuim 2 a"iu~dau az5Fa~wnGud 
w 

J i ~ C n I u ~ a ~ a d s z u i m i , ~ ~ ~  ~ i im~~az5Iaa  i%~dszuim 10' ti9 10' niaKu a~a:i4'msilunis$uKaii 

~da~qina:51arwnGuZa'nnmzIms~fi5i~L~u~~ 

hmlmsi l f ih~~~uu~~~a~m:5Fa~wn~udsznau6au (chain) 3 qPn$m 

4 A 0  ,4- 4 
1) alu A (A-chain) L~mudmfi~aiumunmiLL~dqL~ua ~ ~ ~ ~ l l ~ m u d m m m n ~ l n f i l u ~ ~ n ~  



(unbranched structure) 

2) a1U B (B-chain) ~frns.lah.11~u~iildaudan'uai~iu 7 2 ~ l U ~ ? ~ u l n n ~ l  ~R~lllh.10~%t3- 

~wnfudsznau6auaiu A uaz aier B Iu4'msidau 0.8-0.9 : 1 

49 9 

3 a m  c (c-chain) ~ ~ u a i u L L n u ~ . ~ d ~ ~ n a u i a u ~ ~ s m a q q  I MQ luazCFa~wnfu~dazFu~a~a 

drznau&?i?uaiu c n&aiuLvii6u 

ruimbLarlauaqa:9FaiwnfuZkqiLduuimLa"n it; DP dszuim 15 M ~ U  d s z n a ~ 6 ? u a i u  A 

~ a z a i u  B uuim~Gn ~ U Z ~ G I ~ ~ Q R ~ U I ~ I M O J ~ ~ Z  DP ~ ~ s z u i m  4 5  1 1 ~ ? u d s z n a u 6 ? u ~ i U  B a i u u i ?  a i u  

mu i i6a~o?un ihdunv jun"au  (cluster) Robin kaznmz (1 974) AnwiFrns11ah~aBi~az1~umua~ 

azCFaLwnfdmul$debranching enzyme bbaz p-amylase iaerazCFa~wnfuqinGuel?q fm~qa$iq.llaq 

azCir&Lwn~ud?ud~6qqziJudaun"an (crystallite region) d~udaa~~flud?udZ~rns~afi~~flu~~~~a~~z 

b f l ~ d ? ~ ~ k ~ ~ l ~ ( a m o r p h o u s  region) 

Iiw?uazi?lunwnRuua~~~fi~Cia~Ti ~I ' ILM;~? Iju6idz~fiil ~ a z l j l d d h  a i u d ? u ~ ~ ~ ~ ~ s z u i m  
A d 4  

80-90% dtznau&?unvju~$o? 7 ~mzaiunaaaan 10-20% qz~ihad?u~~audaaa~~~daznvju  luudnvju 

d s z n a u l d i ? u a i u d s z u i m  22-25 a i ~  P;ir~lfi~iim~Judaun"anuaq~Ce~~~fiq lunis<un'pd~Juntjuuasaz 

C h b ~ n f ~ f i l l f i b ? ~ L J ~ L n ~ ~ ? ~  (double helix) ~ ~ d ? ~ ~ ~ C m ~ f i ~ Z r n ? i u r n ~ ~ u d a n i s P ; i i d ~ ~ u i 6 a u n s m  

uaz~au1qa.T 

nisfim~n'lu.~~aaqazGFa~wnRu S i a j l ~ ~ u s r ~ a ~ o ~ ~ u ~ ~ a z ~ ~ s ~ ~ u ~ m a ~ a i a ~ u n i s d a u ~ a ~ u  

6~arri&~wnfuniulu1dm~~fi~aiuisn~iimbJun"anl ki$datjlndn'uluntju ( c  US t e r )  ~ i o q n i r  d o  

~iin~uozaiimvjud~na"b~uqn'u (Oates. 1997) au~Eni .~~rn~ah.~ua~azCFa~wnfu L L ~ M  k m i n q d  17 

n i U l ~ b ~ ~ k f i 4 d ~ ~ n ~ ~ 6 ? ~ ? 9 1 b M ? ~ M ~ i k ~ ~  &mil growth ring ~ . lkbn~l1~; l lnn i0da9na"a9  

q a n o s ~ 6  M?a Scanning Electron Microscopy (SEM) ~nwmzbiimb~fiildb~unbbazam~z$91nmbw"u growth 

ring WIU ~GmufiqauimlaOJ ~ d u  ufitliudk ~~fi tSiyns?nwi (canna) ddiunitd:i ~ z k ~ n p n i i u  

growth ring16qmbqu l~bLfi.ld bbfi4Sz1lhU growth ring dilll?~ !,Gm kfi4ldpdlm ba"n L ~ U  kfi . l '$ l?~l$b~6 

u a z u f i i l h ? ~ T i ~ z k ~ n m U u i n ~ i n n i t d a ~ n a " a ~ ~ a ~ s s ~ 6  ~ d ~ l ~ l ~ ~ k ~ ~ d ~ ~ b d ~ ~ i b b f i 9 d i ~ d ~ ~ ~ i  

Lrn~M?abaubfiu" baaz~nwl6'lU SEM (French,1984) ~ulR99~$19ua9 growth ring w u ~ n w m z n l s b q ~ ~ u a 9  
9 4 "  

LGmkfiq f n u ~ u a ~ u a ~ u u o n ~ ~ 3 ~ u i ~ i n ~ u ~ n a i ~ u a ~ ~ G m ~ ~ f i ~  (hilum) ~ . n d ~ u 6 d s z n a u 6 ? ~ d a u  reducing 

end ?la98ubaQabLfi9 s6iu non-reducing end aasazriFaa ~~azazCFa~wnGu~~dnszqiuaanld 

(Oates.1997) 'IPl~&l~i~ (branch point) u ~ . ~ a z ~ f a ~ ~ n ~ ~ a ~ I u d ? u a $ m ~ l u  (amorphous) U R Z ~ ~ I U D ~ ~ U  

daunzn (crystalline) (French, 1984) 



11fidal$ 72 4,800 19 250 13 5 

hfid.lri9Pw FI 72 8,200 22 370 15 6 

~ f i d + 1 9  L ~ I  83 

Indica(lR36) 4,700 2 1 220 14 6 

Japonica 12,800 19 670 13 5 

Waxy Rice 18,500 18 1,000 12 5 

11f idf i~dTd 79 9,800 24 410 15 8 

~ ~ f i ~ f i u i i d z u 6 d  83 

( i u i :  i ' m ~ d a d l i n  Hirukuri, 1988) 

DP LQ&V'U.ITULA~R k f ld  14,000 3,000 3,000 18,000 2,000,000 

( & d l  : Swinkels, 1985a) 



W W W  

ozQfamn5uiiaiii;naiudi6~uinniiazZfaa k h i t n s d a h d  ~ i i i d  ~ a z n i s G i l d ? g  md;u 

~daGazB~a1wn5udu~adi~a~uuaaiuisnsaukar~aafi~~Bn~~fl~l6 fiuimva~ezBfaauazazQfa - 

~wn~u~umn~idh~ih~uluu~vad~bf idb~mndidn 'u  (Oates.1997) ~ f i d ~ l n ~ i a & m ~ l u w ' u ~ ~ i i f i u l m  

azirhaid 70% amylomaize U R ~ B ~ ~ ~ $ ~ . ~ @ I G G D : O I R ~  f lD waxy maize 

Waxy maize 

Maize 

amylomaize 

0- 1 b.iL'inbqa setback* 6au b~fid~;i lun?a ~ ~ a : n ~ d a  

nisb?m syneresis drn~14~16 
27  ~ i i m a a i u i d u s d  ~ ~ f i d l i l u n j u  

50-70 ~bn~~fidwasKal6uin L ? ~ L W ~ ~ L L %  

~~f i a Jun iu  gmvlq5nisb'im~~fi;lJun~d 

3. a( ' l3~ai la I~  (Intermediate material) 
Y C 
dd 0 aisminai~ii~Gusdauliau?u~~flaui~.aCm ~ d & d f ~ n ~ ~ ~ ~ ~ i H ~ n ~ ~ L ~ ~ ~ ~ ~ ~ n ~ i ~ ~ ~ ~ ~ L ~ n ~ ~  

~ d b q j n i i a z i r ~ a a  (Rupp !,La:: Schwartz,I 988) U R L L ~ D R S ~ ~ R D U ~ ~ U  13c Nuclear Magnetic Resonance 
0 I C  

w u ~ i a i s k a n a i ~ ? u ~ ~ i ~ ~ a i " a ~ z ~ f ~ s ~ a f i ~ d n a " i u n " a n ' u a z ~ ~ a ~ ~ n ? u ~ ~ d ~ ' i ~ ~ 8 u n d 7  (DaislbaL 

Perlin.1982) uan~in~iisiu~iuiiaiskanai~lu~1fi~4ia~~maiuisn1?m~$i~un'ula~a~ul61.du~Zua 

n'11azQha ~ d i P ; i  iodine affinity L L R ~  blue value A i i i a z i j f a a  ~~duinni i i iva.~~zi jFa~wn%u 4 d ~ ~ f l f l d  
8 8 

4- d ~fifiuiiais~anaird~~msdafidbflu~nwmzL~di~b~uLZuan'uaz~~aLwn?u J q z u n ~ n u i a n i i  (Wang 

uR: White.1994) ~uimbLaz~msdahdvadaiskanaid~ua~n'u"II~mLbazai~nisbi~ub~uavad~ (Guibot 

LLaE Mercier,1985) ~ inn isdnwimsa~aaua~&dsznauva~~~f i~~mu?~ High Performance Size Exclusion 
Y 

Chromatography (HPSEC) (n&imsd&~~aznmz,2541)  a l s n b ~ ~ n a d & d s z n a u " ~ d  bbfid ~ i u i i i ~ c n ~ u m ? a l 6  
A d  E 

3 dau fla azijCaa aci jCa~wn5u ua:aisKanai;l fmua~&ds:naunuui~GnPu~a~auinqzeen~in 

~n%s HPSEC riau dsing~f lu~nuu~~sui~~bbnsud~aa i~auni i  nis~singYjnva.~a:ij~a~wn~u ais  

h n a i d  uararijCaa ~ z 8 u w i r ~ n ' u $ i ~ ~ n b ~ a ~ i n u i n l d l i a u ~ i u ~ i K ~ l  adisbiimiu iiuisnadiu 

n r i i a i i  a i o o i ? n a i ; l d w u ? u ~ ~ f i ~ a i ~ ~ f l u ~ a u ~ ~ ~ n ~ " s d ? ~ u n ~ o ~ ~ u n a ~ ~ d s ~ n ~ ~ ~ v ~ ~ ~ ~ f i ~  (Testu L L ~ Z  

Karkalas, 1996) 



~ i s i r d  22 f iu imoz5~aw~~a:  degree of polymerization (DP) v o d ~ t l d i w n ' m ~ i n ~ u d i d z ~ a ' d  4 *iUf 

4 dads-neuiu 7 niulur~nuila 

d ~ d s z n a u &  1 niulu~jim~fi.r ~ ~ & m n d u  

I .particulate material Aa dld l~ -M~~~f i ; ld  aunlhqin LLfid l k ~ r i  T ~ O R U ~ W R I R ~ U  UR: W G ~  L ~ R ~ F L  
~ziiuanszwuianszuaunisu5w~~1~~ 

2. surface material d?~~~mn'eriU~?%9dLLfid wiuisnw5m'aanlMmul~fio~p;iiaiu~Gm~~fi~ 

~ d u  ~~ofluozla~fiawaiwi 

3. Internal components do d~u~8ma~niulu~iimui19 ~ i ~ ~ ~ 0 l l u n a a n ~ ~ m u n i s ~ i a i u 1 ~ m 1 1 f i t  

mdu h l ju luu i lmins '~ i "~~  ~ljvlawdnluutl;lljuelid uazaidrznaulufins~qulu~~tld 



LLfld amylomaize 13 0.4 0.2 0.07 

( f h l  : Swinkels, 1985b) 

(1) l?loJ"u 

Tnudaulw~u3.nziia~Cd~znauva~'bvGu6auni 1% aia~lvas'bv~uidadlu~~fldguada 
Ir 

qmwuuTvasrtfld 14u Suaiaaaiuudnvad~~fld mjCu 'Lun1~3rwsiz99"qmfiuuTvadufldqz6asiiil'n 

bGuaenqinufld Fnuan'n6aun'a~'iazaiuw3aeiauaaiuFnuldn"6ieiau 
C I 

4 w 4  3 bhiuluufldundnodu31amwuEava~1Qn1~fl~ &1hznau6au trigly~eride~free fatty acid 

glucolipids phospholipids ~z'bvGuiadn~zq~~~a'bdn~ulu~Qn~~fld ~ n u d ~ u ~ u 6 z n ' u ~ l ~ ~ l ' b ~ ~ n T ~ a ~ i d  

~ a a u  7 ~ ~ ~ q i n G . a ~ a ~ ~ a z q i n k a ~ P j ~ ' b v ~ u n i u ~ u ~ i n ~ ~ ~ ~  d i ~ T u ~ f l d q i n 5 ~ G a  ~du h a b n  h a a i l  ii 

'bvGuniulu~in~~fl~~~iiau~l~~~azfiuimva~'bv3ud~1~ndi~n'u Iu~~fi~iiiaFwnii'bvGu 0.6 i?9 0.8% 

dTznau6a"aeree fatty acid 62% Llaz lysophospholipid 38% ~ ~ M ~ ~ I f 1 1 1 f l d ~ l ~ ~ ' b " I I ~ ~  0.8 ?id 1.2% 

dTznau8;lu monoacyVlysophospholipids 86 i?d 94% n T ~ l ' b ~ l i ~ ~ ~ 1 m ' Q " I I d  lysophospholipid 'dflntn'b9k 

9 ~u6anifuau 16 ozplau (palmitic acid) uazn~nkGu'bPj~ufiaaifuau 18 DzR'UU (linoleic acid) 

monoacyl lipid LMdia~iuitn<uKa~7dsn"aun'pIazS~afl luvmrd diacyl LEI: triacyl lipid ' b ~ f l ' l ~ l T ~ < ~ ~ 9  

~dua'bi naiunluGus"va~fiuimaz~Fafin'ufiuim'bvGuluGiaFwnaGnii~ 7 w u i i h a b w h a ~ w h a d . r  

i i f iu inrazi r~af ih i  q:i'b~Gudi d i~Tu~ iaFwnd i i f i u imazS~aa~~~z~ 'bvGu~~n i idn~~4un 'u  

(Galliard LLWZ Bowler, 1987) 



fiuimaz5Taa(%) 0.2-1.5 27-3 I 40-47 

f iu im1~f iu  (mg/g ~ ~ f i 9 )  

nsnl~fiu3asz 3-1 3 380-546 58 1-68 I 

lysophospholipids 2-1 3 184-347 396-486 

($UI : Galliard LLRZ Bowler, 1987) 

(Swinkels,l985b) 

(4) dnadaFa 

~ ~ f i ~ d a u l w ~ d o ~ 6 n ] s : n a ~ l " ~ a ~ d ~ a d a T a a ~ C a u n i  0.1% Fnuufidqing~GqddaadaTalufd 

phospholipids dtzuim 0.02 a d  0.06% ~~azdia?u~~~Yil . lqins'syG"~~~a~~az~in ~ d u  i~fidqinljuddd d 



i doq iu~a iguau  LLodu~'nozMiiildoz~auqzii~fiLLfid~ue~kdi~m~uu~wadiaiiu ~ a z i n a i p l ~ ~ n q d  

n i l  kfida~n& 7 ( Galliard LLRz Bowler, 1987) 

Oassar~i~bba~nissao~Kab~ubGmbbfl~ 

I L f i ; l i ~ ~ ~ ~ a ~ ~ p l a ~ ~ q z W u a d ~ p d ~ d L ~ n  (granule) ~ u i n ~ n  ~ n u ~ i a m o a q ~ ~ n w m z ~ a d ~ f i n ~ ~ f i d  

acn i id  7 d ; ? u n A . r ? a n t ~ ~ C ~ ~ u n i  ka:n&d Scanning Electron Microscope ~ui iL i in11f id~: iUm 

plkil ~azGnwnrzumnii~n'uld<uadn'uLLMdd"uadLLfid6~ 7 

L G ~  ~L f i d~~n~d f i $ l d~ f l u  semi-crystalline lnulpl raqa~ada:i%fi b~azaziila LW n~u.3rimi?udii 

luLGn~fidLaulnodfifid$ddauiLfluw:n (crystalIite) ~ ~ ~ ~ d ~ ~ ~ $ ~ ~ ~ ~ ( a r n o r ~ h o u s )  M% gel phase dlld 

fiiu~~u~adezirbLwn~uqz+nfiud~?luGnwmzLnZu?~ (double helices) ~-~uidauqzinn~auln~dfi$id 

fkluw"an daua$m~iu~a~~Gn~~fi~~zdo~naud;aulpl~aqa~a~az~lafi ~ ~ a z f i i u ~ d o i a " ~ ~ a d a z ~ ~ a ~ w n ~ u  
Y 

rijh~~fidqziGnwmzln~dfi$idw"an 3 ~~uu11uadnYE1nmpl~u~1~~Ju~unio1;3'n~u~~a"~ad1n~ua~ 61~finni~. 

~utoi?rrui~~riuuinqz~'in~fluw"an~~uu A (~~fiminC~ndCbqiii.r 7) Kifiusnin'uwaau 7 wTinwdnuuu B 

( i i f idqiniaf i)  i i n i i nn i r i~ l tn i i dnuu  A La:: B oapln'u+n~~uwBnull~ c ( ~ ~ ~ ~ m i n i ~ m ~ z ~ a i i a )  

fnodfihd.a~dw"an~iidn'u~z~~~nwmznifnfz~iuka"~ad~~fidiidn'u ~ d f i i p l 1 ~ 6 1 ~ ~ a ~ f i a u " 1 1 G n ~ n ~ d f i ~ i d  

"uad~fin~~fidlfinu~wnGm wild angle x-ray diffraction (WAXS) L~f i~d i i ln~~f ih~~"an i i~n 'u  ~ Z ~ ~ ~ L L U U P D ~  

x-ray diffraction P i l d n ' ~  

- 

LLM& LL& awn  (hnsou) $dhs 

%11aii 2-35 nau i o u % i d  

dji7?lwm 

%I? L61 

%l?ul5Laf.7 

Cl?u;11;1 

"li?lfl~ 

%i?Lbspdb 

qn~iher 

Triticale 

Gud?4 

3hdld~P9& 

w"cl?erlerdfl~ 

nau ~ ~ u u  iirtaiuaduu ~dril~n6iuuvis 

LLuuZ~aier ~&uu 

nau ni'ierli 
A nau L L ~ U  ~~9aier~~aerpl 
A nau L L ~ U  Z P ~ ~ I U L P ~ ~ U ~  

nau i o u * i d  
A nau L L ~ U  Z P ~ ~ I U L P ~ ~ U N  

napl iou$is; 

nau ~~llid?;rna"ier~dP17on~soer 

nau n6ierliiZsoufin 

p l l i  

a19 15-65 E d ~ i i i i w o  k 

(hJ1 : Maningat LLaZ Seib, 1992) 



&~nhatleadnilsdw"u!adU3uu du~ad~uaesalu~ueend ih~a~oariinufladdaurac 

d~~unuezClaaunzez~ ln~r (n%u~ueen ldr~u7~~~w"u~eakud~zr~~~o i~ ld  L~nqnneaoz5l~- 
J LMn%u nr~'iry~~~uMli3uu~~atl~~a19m'ann1\1 (intermediate material) ~1% third starch fraction (Stark U G  

Lynn, 1 992) 
Ji 

~ inn~ t i l nmt~~nh~t lea rGnuf l i l  wuii p ~ ~ ~ o r w u i i a r a t ~ n u ~ a d a ~ u ~ ~ n ~ ~ M " i u ~ z ~ u ~ ~ q a  

dn 1 dlu\& rfludauahlJludu~on~~~~dn~u~u&nufl~~'ihrflu gel phase qjmlidetmildauuind 

a~ lu f iu  b~mr]aau?slU~Zu 1,000 nistkd @lul?n dlu\& qln Transmission Electron Microscopy (TEM) 

nu~~danilnuu4uia~iinuililijau~n~1uti~~uiinaa 0.1-0.3 pm ihle.miu~u auln 0.07+0.1 pm 

(Oates, I 997) 

AOM\~I~/QUS.SL~~~M (Shear rate) (Swinkels, 1985b) 

dq%u~iundana~uu~nIhuri dnaesufla n~=~aun~oI f ina iu$~u ~ z f i u i w u f l s  uila~iJun 
' J u  a e a u i l a f i u d ~ i l ~ z d ~ a ~ ~ ~ ~ n q i l u ~ n ~ ~ e s ~ ~ n i j n ~ u d ~ a r v ~ ~ ~ f l u e a ~ d ~ z n e u  ~f laSudk~~LRu~mdea~YI .  

qilt?qziin?iucrQmqa dw~uui la~~ndaunn (Cudirlzwk) unzufla~1ar~Gua~n~1uw3naandiufi~q~n 

s'ry!~ ( h ~ l w n  4iaa18) 

cinacuzdeveauflm1ndau2ia (r~udk) ufla~indau~in ( J u d l d z ~ k )  unz~ilsi~a~uGva~zij  

~ n ~ w r l l u u i s  ijna~uaiiumhunia b n ~ q u  unnnizn'uduh uduila~~ndaunnunzuila41a~~Gua 

q:i!ma~uw4uafieunil 1uaorzduil.n~n~ryir ( # ~ a t n ~ z # ~ a a l 8 )  9-fh ku uazUrnlzlru~flhu 



U N L ~ U  $9 

#i?tr(m d i ~ l f i ? . ~  hld ~ Y U A ~  diunn14 84 

#iqaiS diuna1;1-ki hu +!u ua4 IJiuna14 84 

hld 



I . ~ N W  I4U3YEl-3 ~~&3601 (starch film) 

1 (coating) ~ a ~ & l % ~ f l u n - - n  (adhesive) dluiu~~~l%~mfilunssunszn~wLLazidwa ~ f i . ~ R A ~ t : i i  

nisazaiu $4 il il 4 4  4 4  

naiuGuu-Znutju 4 d  il i I 4 d  4 4  

na~uu"u"q L L T ~ - I M G U ~  4 d  i I il 4 4  @ 

( i ~ l  : Swinkels. l985b) 

s~dqmw~u%.unsrr~-3~udidz~fi 
W d W  ufisuirdidz~a;ruanwmz~fluw~az~un l u i a  gnwnaz~6urmadufidGudidzua'd~~ i i na iuu~qn8  

8 ~ i d u d a u h l  Inuqzii starch u~nn i l ?auaz  95 ~~azi i f iu~mPds~u~~az!"uoJ'ui~u$~~d~ (6auni l  

1%) Ijdafida?fi6a(lnil 0.04% (Davies Uazn~z.1980) ~inwm~~adLijnbLfidb~amsa4~~auna"ad 



~anssplriq~dqdi.~a~flu~3mnaurt~a~pl!i ~ ~ a z a ~ q i i s a u ~ u n ' d a ~ u 6 ~ u ' v I ~ ~ a a ~ ~ u 8 m  ~ijmndlqTwPlau 

l r t r j q z d v u ~ m d ~ u n a ~ ~ ~ a a ~ l u d a ~  3-40 ~ u n s a u ~ a t ~ u u ~ m T m u ~ ~ ~ u d s z u ~ m  12-15 ~ u ~ s a u  

au~n~rinnil~dnufiq5pdd~q (5- I 00 I u m o u )  uil 'vInJniiufiq%la~il 

ufi~5udldzrr~j~Lflubbfiqd~fiu?61daz~~afidau$?qff7~a 18-23% (Defloor ~ R t n t ~ z .  1998a) 
L, 

L b a t ~ ~ ~ l ~ b L ~ n ~ l 9 n ' ~  CmuGdi degree of polymerization (DP) 1,100-3,220 (Sriroth LLaZfl616': 

A t 32i w 9dd 

,1999b; Suguki b b ~ ~ ~ M t . 1 9 8 5 )  % d Y I q U ~ ~ f l ~ ? ~ ~ ~ . n " b ~ n l t a ' m " ~ ~ l m  T A M R ~ . I U D . I D L ~ T ~ ~ ~ " , ~ S ' : ~ Q E ] & ~ U  

Plaud~~u~~urns~uazPlaui~~u~q C ~ U ~ ~ S ~ P ~ ~ ~ " I I ~ S T A S ~ W T I ~ ~ " L ~ M L ~ ~ W S ~ ~ ~ F A S ~ ~ ~ P I ~ $ L ~ ~ ~ ~ ~ ~ ~ A I  

i d ,  bmln'u 0.58 da 0.42 (Takeda lbaznbldz,1987) ~ 4 9 - 1 f l l l n 6 b ~ ~ s 6 ~ L b f l 9 $ 7 ~ ~ ~ ~  (0.56:0.44) 

q ~ ~ ~ ~ % l ~ n ~ ~ ~ ' i ~ d ~ ~ ~ ~ n ' ~ ~ ~ ~ f l ~ 9 ~ f i ~ ~ ~ ~ d ~ ~ ~ l ~ n ~ ~ C ~ ~ ~ f i ~ l d l ~ d ~ z ~ u ~ l d "  ~~mufisd 

uaauaauad1u6?bda!6~u~a~u~au ~ ~ ~ ~ u ~ a ~ u k u ~ z ! d ~ ~ a ~ u w ' u ~ z ~ a ~ m s b ~ u ~ u ~ n s ~ f i ~ ~ ~ a a ~ ~ ~ m  

ufiq ~~1~uba~auaq6~~~u~snb$ i~d iun 'ur t~ !amsan%a$kf lu~ f iszu~~b~m~bf i~1~  ~ n u f l i l q z i u w a d : ~  
i a~r i~Sqn~ma~Kauo~~dm~~~~~qz~ua~n'un4q4ur ta~uaei~q idu si2noasufi.r Ir4uim~a~Tns.rfih~aa.r~. 

CTaan~zozTa~wnCu filsiu 7 d~ad~ubLfiq ~ d u  lu5u lrddafibdm i 0 u 6 u  iuufiq$jioz5Tafiqqq:~ii7a"q 
W L , ,  

n~swasm'ai?ni~~aila$Ga:~Tafiff7 fi~~~a~q~nsjnwmz~ns~w~~~ua~a':C~afi~tflu~8urns;lqzi~lfi~fim 

-tYu~:~:tlii~Tu~aqa!6Z b ~ a z a z ~ ~ a f i a i ~ ~ u ~ a n ' u ! u ~ u ~ i ~ ~ ~ m u a 1 ~ n 1 s w a ~ ~ a u a ~ b d m b 1 f i ~ ~ 6  b~fi~5u 
8 d o  w id d7dz'vIk4m~flu~~fiq$iaz~Tafi i7 q ~ u n ~ a " ~ n ~ s w a ; l r n a m  ~La:Gd~naiufi7u7snlunlsaza~u!dq 

P3uw'us"~uri~iS.n~swa~Kaq~ ~ m u d ~ i i ~ k n ~ s w a ~ 5 a ~ ~ a ' m ~ d i q ~ n ~ ~ ~ ~ n u a ~ ~ ~ m u f i ~ d w a . r K a a d ~ ~ ~ ~ ~ z l u  
L, L, 

~ioio~i'vI~nbbfi.ruaq~bfiq q z d d l d s z u ? ~  50 ~ a z n l s a ~ a ~ ~ l h d s z u ~ m  3 5 b d ~ ~ b % ~ i  d9mrtP5 95 MA? 

E Y . 4  ~aadufi &iidllnnnilndq$~aCwm uoiA~niluf lsr iudh n~u~ua~q~n~ilt5ud~~~w~4afi1v~rn~fi~u~sn 

wnhumziuiiu6!8;'1 4 . r ~ a s 1 f i u f l ~ ~ u ~ ~ ~ G ~ ~ ~ ~ ~ ~ n ~ s w a ~ ~ a ~ ~ u n  uinlmrznlswadKauaq~Gm~afiq 

~ u d l d z r t k d ~ m r r J C i w  7 flu sz!,iluuuuiuir.arab~ua d. r~~ i r .n i l . r s lnu f iqq7n~ '~~7~ duiqzi inlswaq 

h~f luuuu  2 ;urnau (two stage swelling) ~ ' 1 ~ ~ ~ ~ 1 f i ~ ~ l d j ~ ~ ~ f i ~ q ~ n ~ ~ ~ ~ ' i q z G ~ ~ s ~ n ~ u l u ~ Q ~ ~ ~ ~ f i ~ u ~ n n i ~  

I qSm ~~azdfiisjqniswasGai1n414"11p;ia 

1us:rtiial1fina1u~ou~~ri~~m~Lfi~n'b~~auaaua~1u6~ ~~az~ i i n~~ f l . r du~n4u~~q~nn~uuanGu  

b~mb~fimz~uwaq~aw!au7 f i ~ ~ ~ ~ m u f l ; l ~ r y ~ i d u ~ a ~ ~ f i ~ 8 . 1 ~ ~ n ~ ~ n ~ ~ b d u ~ ~ u u ~ ~ ~ ~ ~ w a ! s ( b i r e f r i n g e n c e )  
L, 

sjnwmzduiilzdi~fi~'i~n1swa~6a"ua~~mb~fi~~b~lu~una"~1!oj~6 uaairmailqbiim gelatinization i u  ~ f l ~  

~iaz~~mqz~~mrt~r i i~~ub~az.da9~a9~m'v I rJ~1unlSL ' im gelatinization af$udl~ 58-70 ~ . l l l l ~ a L i i u f i  

(Moonhy.1985) ~ ~ a : w f i ~ i u d ~ ~ u n s t u a u n ~ s  gelatinization q t d s t u l m  14-17 Jig b d a i b n s l z r t ~ m u ~ ~  

1~1fl%l Differential Scanning Calorimetry 

Tmu~a!d~da~irnuil~~wa~~a!&?una~uPau ~ i i m u ~ ~ i l s z ~ d ~ u u ! d a ~ l u ~ n ~ w u a ~ ~ b f i ~ ~ u n  (paste) 
3 L, 

I d n a l u ' v ~ ~ m ~ u ; u a d i a r r ~ n  uaz~~oufiq~unduaqqzb'imiflu~qa~u aci~.r!oRm~usjnwmzwa~u~Cm 



Q J Q Y I 2  

Time mins 



Viscosity , , 

Temperature CC) 
TP 

mmd 28 miu~~nratw~lu'uAid=:~8~da?'n~au~ak4 Rapid vim Analyzer 

~9iblHdfi (RVU) 

Peak v k ~ ~ ~ i t r  256-5 12 

Final viscosity 

Breakdown 

Setback 54-1 09 

~uwLMq : u i ~ u d i d z ~ t i i  3 n L  (nwu4u 14%) unur~u61 25 LER? 



26 69E 192 P9 1 1 ES 8E'OL 9 1 PaOlpl 

26 EPZ ESZ 09 1 POP GZ. 1L PL PLOfl 

9s Ps z PZZ OL 1 SSP ZZ'EL 21 no!gs 

69 P 1 Z E 12 GP 1 69'2 ZE'PL 01 PaOy 

86 S9Z 8LZ PL 1 6EP LS'ZL 9 nnfl 

osnx 

96 882 G9Z 69 1 69 OG.69 9 1 PaO!$l 

0s soz 96 1 LP 1 LGE OE'OL P pan!? 

0s €02 €8 1 EE 1 9EE 08'OL Z 1 PbOy 

28 922 8EZ 9s 1 Z8E OE' 1 L 0 1 PaOk&l 

Ill 9PZ 992 9 1 ZOP 86'01 9 Ploy 

09X 



(3) ~niaz~am6auluniomizd~n~1azriaunio~iiu1~ua 

- f i u i m i i d u  ~iduilq<u~d16~1unio~q3qb~u~m"uad~"11 akdid:w~j$uiiaddiqz 

~iluia~nua&!&i i ~ i r i a i a z u k ~ z l i w a a e i i ~ u i n d a ~ m n i w u a ~ ~ ~ f l ~  sinnio~n.aiwaua.rani?:: 

u?n~~iouianio~q3~uadfiuGudid~~a'd1uozutbbon~u wudifiarjuqziifiuim~~fidAi ~ a z ~ f i d i h h z ~  

uu imw'm~8nn~iuaz~mauu~1unlo i1d~~uin '~ l i i~z~ ind ian iaz i~du(~arda1e~b1az Esquibel,l996) 
A 2  A' 

u a n q i n 6 f i i m i i d u w  1~uuuniu~a'~~in~f iur jua~luaniaz1~6~~z5uai i lw"11f i~ l i~aiuw~mama~ 

ohduinbau $ ~ a i ~ ~ f l u ~ a u i ~ i n f i u r j u ~ u 1 ~ 3 q ~ i u ~ m w a ' ~ ~ i n ~ i u d a ~ ~ ~ a " ~  &unionozfiuva.r~idudi 

lii~irl$~~fi~da:aua~niuluw'a1~anio~q3q~iuTm(s~~~th uaznmz.1999b; Defloor uaznmz, 1998b) 
J.4 5 

uanqin~fi~inilaui~m~uw'a~uid~n~uaniazLLa"dqt~uinndi~ufia~ud~n~u aniznuuirhiuwa 

(CIAT ,1990) 

- naiuauy ot-iiuaduis~qlu;u 4dq:ni.r waiaf iu imwa w~muadf ia~u~~az f iu im~~f id  

- Farm management 

(4) nio~fiuk~i~~?QuwknioLfiuL"nua (post harvest technology) w'afiuniuw~dnitlii~b"nuaqz~ 

nio~daubiIuadidoam~a -dt duwauiq1nn1odudauua~~5un3dii~ 7 iaiuioourim~aul~~eiaerbbfid'b~ 

rii~ufi~li~mauuTLd~uuLLda~ld 

ufi~~dnozuaunirw8mLLwnii~n'u qziiqmaud~mnii~n'u&au~di6q'b&~~ri 

(1) ~ ~ n i r w 5 m  1unrzuaunitw8midnio14Ln$ad decanter qzjlnio~~unTdo~u~~az'bvGpd~ilfi~~fi~ 
J G.4 

nkuna iuu~qn%td  

(2)  6 i i ~ u n i r a n ' m u f i d  1r4u1mu~z~mn1~~adi1~l4qzlw"~~fidi5~mauuTi1dn'u1~fid$ej1u 

n i o 6 i d ~ a u i i a z a i n  f i u i m u i n  ~ ~ ~ d d d ~ ~ ~ ~ ~ ~ ~ n d l L b ~ ~ ~ ~ ~ i ~ ~ i ~ ~ l n n d l  

(3) fi im%aLrlo8noan'ba6ilfiu~ifi iuz~u T~~~~udaril~~q-iin~~l$~~fi~~l~n'ulu 

n ~ E l ~ ~ n i ~ ~ 8 ~ b ~ ~ d ~ ~ A ~ ~ 9 ~ f i ~ i 6 1 d $ ~ 3 ~ ~ W ~ d L L a t d ~ ~ ~ ~ n 8  u f i~ i i j n io1~ f i i uz~1 'u~~qz l i~ "u ia  

~ i n n d i  L L ~ ~ ~ ~ L ~ ~ a n ' p d ~ a l ~ ~ ~ ~ ~ ~ d b L f i d q ~ a ~ a d h ~ ~  (Sriroth LLaZA6MZ,1999a) 



3. n i~~i iuFnwi  

i l q & d p i ~ 6 ~ d i i w a o i a n ~ ~ ~ d i u u ~ ~ d a ~ 1 u ~ ~ 7 ~  ~ra:fiuu~w7drn~~8n6$1d~uu~rdad 

%edufiduird~d:~&~dad~n7~riiufirn"an1ua~~d7d~n'u irwa~udqiuhauriu h q m n Q 5  ~a~u$ud'uw'wa' 

~auAdo:uzraailun7~~iiU ria riiu ~~fi~'bfludna~u$ud'uw'ws"~~u~u LLfidq:Gn7T9m+u67'ba"u7n$ud71fi 

4 

upl?~u4uqs$u (Shipman, 1967) L I R ~ L ~ D R ? ~ U $ U Z T U ~ ' W ~ " ~ ~  q:i7Ififilgdn7~wadKaamad .[uVl7dmTdf'%J 

~ ~ u n ~ t ~ i i u ~ ~ f i ~ 1 ~ $ n a ~ ~ ~ ~ ~ ~ w ' w s " ~ ~ p ; i 7 1 f i ~ ~ f i ~ ~ n a ~ ~ $ u A  d~lfi~na7ufi7u?Tn1un7~~m~ui7'bhda 
4 4 ,  na:u~nnimfid$~ii~~'ba"$na7u$u&uw'wa'~d ~ . J I I B U ~ ~ ~ R $ U ~ ~  (water uptake) q m i ?  ua:Gd7n?wra.rri? 

(bulk swelling power) qdni76au dn~~n~~~iiu$na~u$u$uw'ws"~~~~a:~iiuu~u~:d~.[fi~~mn~~~~au~~u 

~dadq7n~irun?d~a:dfi5u7w7d1arnii'bh (Toledo, 1991) LLa:47nnlPwma.Od11DP Numfor LLRZRm: 

(1995) ~ui~~~fid~ud~d:u&q:dd~~~~dn~~wad~a~ra:$aua:n~~a:a~uamadrda~n7~~:du%ad 
C I C 

~ ~ ? ~ u w ? G L ~ ~ u ~ u  

&ioua:irrafi n70gduna7u$ulua7n7atnhau (Srimth L L R : R N : . I ~ ~ ~ ~ )  



I. qoarrgijtd n l s h u f i d ~ q m ~ g i j ~ d n i 1  l00O.a (Jet cooler) qzdau~kno:uaunlrazaiu"~~ad 

uild uaziiwadilGnaiuaGnanad n l s~~auaau"~ad~ i in~ f id lu~ -~~du :  idd iM ~ (au~auX~gu 

a isaza iu Iw~Lua i  (polymer solution) o d i j l ~ ~ ~ l u f i l ~ ~ o q r u ~ ~ ~ ~ d ~ d  150°mi M?atdnil W'UB~ 

glucosidic link i a ~ n l u ~ u ~ u L a ~ a ~ z ~ n ~ n a a n a ~ i d ~ ~ p d u a u  
Y 

2. nisdern3Fnuwidna (mechanical shearing) n~sr~un8Pdu~fin~innisnaubb~d~un Lbaznis 

ddej,ubLfiddun~m7u4a6auiu niodum~n'sn6?a~wn$i~fina~u~!nanad ~bazna~uw!nsranad 
' 3  

ulnfidau tiiuodnauuazgmMddijaiu$u 

3. na iudunsn  ludauwaudirnalu~aunsnqd ( p ~  d l )  !aFnrladuadriusza (1.4) qz~ f in  

m m 8 a l n n n i i n a i u d u n s n ~ ~  ( p ~  8.r) 

4. ~ n g a  ~ ~ a ~ ~ ~ ! a 6 ~ w a b ~ u a $ a d ~ 1 ~ " n d n a ~ u ~ ~ n 1 ~ n u ~ u a ~ n ' u n a i u ~ $ u ~ u u a d ~ n " a a  ~du ~ n s a  

& L ~ U U P I R ~ ! T ~  L L ~ z ~ ~ L ~ U U ~ L ~ ~ ~ ~ z ! d ~ u h n l s w a d k a " U ~ d b d n L b f i d ~ m ~ f i n $ u ~ ~  (gelatinizing point) 1:: 

Ldduuldwidqoaur?Zp$u wsdhuiiu~nBaaanlq6 ~ d u  k Wuu!anron!a&~z!ddaulfi~~fi~aza~u 

5. qnrrtgirhi l u a n i w d ~ m ~ g i j A ~ ~ u ~ a ~ a " ~ ~ ~ ~ ~ f i ~ ~ u n ~ z ~ f i n d s i n ~ n i s & ~ ~ u n i ~  nisnGuZu 

hua tu f id  (retrogradation) nriiaAa fiinalu~$u$u~adufidiini?%auaz 1 .o u,a:a~1ufiniwiqm~g9 

Ainh 1ooa u6a Tu~a~auo~ufi~ddu~1uws~ii~zwnwznau t i iGdau~flu~od~~idnszqiuad~d k z i n n  
4 d "  Y Y  w d d  

T n s d a h ~ i 3 u n i i  ma ~auanwmzm~uawdn wduullql'uMaiuadidibdua4ad du4aQnasstdd 

f i u i m a z i r h a  LbazaniwnisLbaauRou ~ . m i u l k n ~ w ~ n a r r ~ 9 A i s a u ~ ~ s z u z ~ a a i  r?~z~waPjanlo$i.[fi 
Y 

Gi?iasz~wnaanl,d 

slm~nvmzroa~~fiai$#ioanq~ 

~ i n n i s ~ u i n i o y ~ ~ u I ~ o j  ;a l+qorrcgirq.r (Jet cookers) uazn i sdsz r ln~~ i~d~$u in iu  i d  

i 1 2 f i ~ m f i u u ~ ~ a w i z u i ~ a d i ~ ~ a ~ ~ ~ f i ~ ~ ~ u ~ 6 a ~ n ~ s " u a ~ ~ ~  4.niluaia~lGiinisu5w~1fi~bnii ~da l f i i r  

qmauu~m~ubtnitqmauu~b~6i$u Uuri 

1. n a i u ~ d m a a a ~ n a i u ~ ~ n ~ ~ ~ u f i n ~ w ~ g o a ~ ~ i j ~ ~  r r ~ a g r u q i j i i  

2. n i s 6 i u w i u i a ~ 1 s ~ 1 8 ~ n Z  

3. ~a~ufi~uisn$iIf inna~u$u~~Guan~e~l6aniazd~311unsn w~alusz~ii~nio4-11fidaan 
Y 

;a (sterilization) 

4. ~ q o a f i u u ~ ~ f l u ~ ~ w ~ a a ~ n  (cationic power) 



nsm rdu uaalm~m~n4n3u 

(4) aan7~mqu Gil~l'imnisdan;Ar~azamauimluraqafmud~~ui~an7~m%u riu r ~ f i d  

oan7'bm4 

(5) ~ I ~ ~ Q U R R I U  &u~$$ i~au  w%nsm r$aBau~~aiubmiaLflulubaqaba"n 

(3) nisa mmim~fi~lmuni~na nisGilGrGmr~fi~rrmnCmuni~na qz~Gm~~fi9ra"nniidni 

(4) annealing f l ~ n 1 ~ l G ~ ~ 1 u ~ ~ ~ l ~ ~ m ~ ~ ~ d m ~ ~ f i ~ a ~ l u ~ m ' ~ 1 ~ 5 ~ 1 n i 1 ~ m ~ ~ a 1 G ' b u ~ ~ % u  
9 

(5) nis~~ds~el6aumaiuu rflunislGmaiu~au~~nii~m~qai'i'bur~%urrrirrfi~luamz~ 

r~fidiinaiuquiq 

3. nishrr~~sniramluFadlaniw ~ f l u n i o r d ~ u u u d a ~ ~ m ~ ~ ~ l ~ a a ~ r ~ f i ~ f m u n i s r d $ u u ~ ~ ~ j a ~  

wi~w'Pdgnssu 

( I )  waxy starch da d.rdiia:i~afiii $9 IWiivu 

(2) high arnylose starch bLt ld$i iazi~aRfd 



1. ni%?~bbil~~udidzcra"~ b ~ ~ a " ~ 9 ~ ~ ~ a " n ? ~ n l % b b d % ~ d  
I .rrP!%a ~ d ~ t ~ d 1 ~ ~ ~ l ~ l 1 ~ d ~ i M i t ~ ~ ~ ~ 1 i d L ~ ~ ~ D  fufuf~Lfluun~m1Lum (Monosodium 

glutamate) ~flu~mai~nooubl l4~~fl~f iudid:~a '~d~d t : m  20 d o 5  ~~u~ioadfiu16~d~bflddu"a mIh 
C 

w'suun 

(Molasses) q i n ~ f i l ~ i u i i m i a  M?o;iaoiloiiduiuau~u MgdqiniuiibdiuuiauLLfld~fibflpdiimia 

n ~ f n a  (Glucose) fmuld~ou!"dafiu~aa (Amylase) ka:ofiufantf ~ ? ~ L I ? I W  (Amyloglucosidase) Mfin 
44 4 

~a:1dq&-4f%$bflu~bu~nuu ao Micrococcus glitamicus 14% Brevibacterium s p p  MhqlnMf inq~ 

~dGi Idd id  j~uiriuhmi'bdq:I8ufufaLfluun~miLum dilfimnudnidLti6unn'uii wqta 

2. ldu ' b ~ ! ~ L f l ~ n t ~ ~ : ~ f ~ ~ ~ ~ ~ i L ~ ~ ~ ~ ~ l d n l ~  (Essential amino acid) dkala*ahafdt%u 

LLa:1ziaiuisnfiLnsi:M1uLos1hiod1h~uqinoiMitgm< o i i ~ ~ ~ ~ m i u o i ~ i t ~ m < m i u ~ ~ t u r i ~ ~ ~ ~ o a - ~ a  
4 

au bouuinqu'bzi~Fiu~wadonaiuio~ni~ 6d~u4driinifw5mL~oaaIaqu HCI : u u i r ~ o d F u d f ; l q ~  

Ia!u HCI qinaisacniud~hqinniswo~n LLa"aa.6"$iLLaorfuL~u'bdLLon-'balu HCI oonqin ion-exchante 

resin dnnamab ~~acGiaita:aiu~udilfi~~u$uqu'bhu"an~a~~~aa-'ba HCI &q:qn~~unu:ou~~fid 

3.ais~1aiucraiu 

ntlna w"amfi~.j;~ma1~~t~n~fna~u"amludt:~~1~'b~1uG 3 rirm 

1. nfjfnaaa? (Glucose syrup) ~~iu i ida1fa:a iu ~~anni I tW (Sacharide) $!hqin 

nioiau~~fl; l ~ ~ ~ d i u n n u ~ " s n i ~ d i l f i u 3 ~ ~ 1 f  ~~a:d~lfi~~u~u~~a"a~q~~u~fludCuuu"amn'uu~n docqin 
4 4 aiuim~i~l%~~uimgaPdni~u"am~nnalnr~a:rnsa~mu~aiuaCm 

2. n ~ l n a u c  (Glucose powder) n s ~ n a L ~ n a $ ~ ~ ~ i ~ f i ~ L f i ~ L ~ u n 8 ~ n a u a  l j l l ~ l ~ a ~ l  

~nnafmsa ~naodaQmio 
1 

- L f l n a f p l t f ' b f  (Dextrose monohydrate) Muludd i f l n a f m t l $ ~ ~ ? 1 ~ 1 ~  

d a w i n ~ ~ u ~ m a i w n s s u a i ~ i t n t : f i ~ d  d i~~uai~ isns: f iadu iddt :m~1~$~f~fa  (Sucrose) 



- ~mnaCn-3anordlam!?fi (Dextrose anhydrous) wuiufh ~nna1nsad1iiinaiu4u LM: 

riiun-3-3ui~ni-3$ilfiu3qm~~~a:~nwdn l~uq~laian-3-3uni-3w5olui 

3.rafinoa (Sorbitol) ~ ~ u w l j n ~ m ~ ~ ~ d ~ E d u i ~ i n ~ m n a ~ n - 3 ~ a : a i u d ~ ~ i u ~ ~ u ~ u ~ a u a :  

70 l % u i n ~ u q n a i ~ n - 3 - 3 u u i ~ d u  u a ~ b n ~ ~ d i a i 4  ~kd4tld16~iblaa4aa0maa~an~baa~u 
C 

lug 2532 d~:~mfi1muG1-3~iuwljnai-3naiu~aiu 7 1-34 d a d a ~ k a $ l u ~ a n n q s ~ w w ~  bba: 

i4aTmlndtAu4 ~ i u a u d  4 1-34 w8nn~lna~anaadi.rdu? ~ia: I 1-34 wljmaa0olaaaQi.r~3is? Zn 2 

1-34 wZnaaiuadi4 1 ~ ~ i u d w ~ n f 0 n a a a d i ~ ~ ~ u a ~ a ~ u 1 m u v i a ~ ~ u  loo ~ d e f d u A  ~~azwtmaaf i8a 

rrii~mafdla"~n8au~ndmdai1~ol~d~aiu~ufiaudi1(1ud~~i~ 1 ~ t ~ i u w ~ n n ~ 1 n a ~ a a a ~ ~ u w 2 l n u i  
* s* k4dg 2493 n~l~f iw~wZn~1~~~~-3nd-3:u im~ 2519 ~ ~ u ~ ~ F I o R I R L ~ ( u c ~ ~ ~ ~ s  2523 ~ ~ U ~ ~ D U M U I U P I Q ~  

C C 

i i i d i q i n i i 4 d - 3 z ~ m f i ~ ~ 3 u  

niou~nn~lnfiludo:mfilmuH~~3~Cudid:aa'~vSmZ (super grade) L ~ U B ~ ~ U &  

aiuiml%u3~biabn~~mu!~~~i6a~l4~n"sa~in-3ii~d-3:~1mn'~ diw!?u1-3~~iuwljnn~1na~mu6a!d1.a"~~fl~ 

r iud idn lB~SuQqAu ~do~qind-3:~mfi!muG1-3~~iuw5nL~3~#ia1wmLi;u~&~~3iua ~ a : n i ~ d i ~ / i ~ i l i l  

#iaCwngs"n 60 ~dafiBum" 

Lds'nOmr n~iuwuiuiuwlnlad~n1nfi~~al.n"buq~aian-3-3u idu1ud-3:~mfiaoa~~u idag 

2538 ~1d-3=fi~~~1~i1~qnkLb-3na~3~-3:Lmfi~qu (T~LIUK~P~~UGU ;I&) ~ i a g  2508 ~S~UII~GWUI 

ns:uauni-3 lsomerzation Cmul%~~u!aOj isomerase bbuuni41~du (immobilized) ~ 1 0 . ~ 1 - 3 6 1 ~ ~ ~ ) b ~  

d?rlPma f i u i m  42 ~d'ilQ~qu6 n ~ 1 ~ a f i u i m  52 ~d'i1fiBudi uaz 1~~~nbbanmi!sn' (Oligosaccharides) 
C 

f i u i m  6 ~daf~iuif i  ~ud-3:bmfi!mu~ufl~~3~u~~wlj~Li;~4-31u~~ua~~ u ~ h b ~ i q m L n 9 f ~ - 3 ~ v w a  fiaG4 

b i d  2527 ~ii inYSni~w8nd~:uim 50 i7uiaTu 

Rmru4n~a~~u 'aas~~ma1~ds 'n~mr  42 ~da&;ui 

~~1ni~!ad?n1nalfi-3fiaaiu~~an~i~~:~i~~s4an~i~niam-3iu~~$ilfi~~nlaljfim~aua 5-3~1 
a" d 

aaiuuinuu~uaa~luqmad?~dia3ad~aiudu/ug~ )13a~dala"iauii~fii-3lfinaiuaaiui7a~u n a i u  
C 0 C 

aaiu1nu~fiuua~uu~aun~idiwiaw-3io ;a 0.8-0.9 : I ~~iaiuisnaCn!8merms~ ~ ~ z ~ G i n i a m - 3 1 ~  

~a~riiunio!a1m-3lad~flu$iwia1u~a~a~"muafiau raonqin$~dn;muianaiuLflun-3mli~ 

dszO~1.a6qas$i~daulad~nOma 42 ~daB~4u6 

flqlfluiini-3iii$idaulad?n~na 42 ~ d a f ~ i u i f i  ~la"llaqnaian-3-3uuaiuvSm nu qnaiaoou 
4 4 

LRTD.IR0.J UUUflU 'FIIHIOUU UUU)I?IU (~i~dd~lsl!d() aiai-3diJq;11 (dO:LnWLf!tl$n< ~1M1-3VlLLR 

~iaaau~:bn<addq4o walu'nau 611q44aa~m ~iu:~ila~mfidq4-3fi ~a~Cinma.1i1.11 L L ~ :  

qnaiwnss~~walu'nszdas 



4. U J ~ L L ~ ~ Z ~  
dl n 1 ~ 6 ~ ~ ~ d t ~ f l ~ c ~ l ~ d ~ ~ ~ ~ f i l ~ ~ " ~ ~ ~ ~ l ~ ~ ~  3 aa no 

1 ?: Degradation Conversion Go n i s r i i ~ r j n a 1 u ~ w ~ u a " ~ o d  ~~fidamad d 
C 

9,w d dl 

f i i ~ i ~ ~ ~ i ) b ~ ~ d ~  no 
dl 

I . I  Acid Conversion n o n i s i i ~ ~ f i ~ u ~ ~ ~ u n s m ~ n ~  aLaznsmiiiuz~ua6a1rjnaiu 
A 9,d 

~w!uaaodaafidamad ~~azwiu isnnd$d~qa (Gel) ! ~ n u n i s r i i b h ? i u  ~ ~ f i d w ~ m ~ s u n d i  Acid Modified 

Starch 

2. 5; Pregelatinization ffanifiiLL1'1dt/dn?iuL~u~u$ouaz 40-50 L~ad~~lj9t?id$9~ 

u f l ~ ~ z u A u a z q n ~ i 7 u ~ ~ e j u u i ~  7 qinn$diuciuufi;l~umejiumzLLnsdLfluLLfid~nn!d ~~t ld$ 'b6fkz i i  
4 42 

~ N ~ ~ U ~ L f l ~ n l ? ~ ~ L d ~ ~ n ~ i L ? i 9 6  sduro l iun i i  Cold Water Soluble Starch (CWS) M?o 

L L f i d b d l  (Alpha starch) w?a~f id$LLds$d~munsz~ laun imn l~n l~  (Physically modified $9 

Converted starch) iaLfi.rdl6iqzqn I oo ~ d a f ~ q u 6  fi1uisoi1~lflu~1ut/~G6a~1.a"~aiu$au1uni~ 

i i l r j~aunia 'b6 

3. Derivatives ~ a n i s ~ . a " ~ i s ~ n i i h n i s ~ ~ ~ i u u ~ u ~ a ~ ~  M?iqNfiuu~qadiLfidqqn?:d 

1~'b6uddLL¶l~a¶J 2 ~ ~ Z M I M  f f ~  

3.1 Starch ester ~Thd 

- Acetylated starch ~ ~ u q ~ f i l w n ~ s ~ o l M 1 ~  nszmlWLLa3lla 

- Phosphoric acid ester ~6n"buqmfiiwnssuoiwit 

3.2 Starch ether Liu 

- Carboxymethyl ether, Hydroxyethlated starch, Hydropropylated starch 
C 

Lraz Cationic starch ~~fidn~u~wunaiu~fiu'b6"mndi ~ ~ a z ~ s i ~ 1 i ~ ~ d n d i  Starch ester 

- Cross-linked starch ~ f l ~ ~ u m l ~ ~ m ~ I ~ ~ ~ d n l S U d ~ ~ d ~ l M l ~ L 6 ~ 1 ~ ~ L f i d  

dq$u dsz~wfi!wuiinisw Zm Pregelatinized starch w?o6n udsufldmunszuauniswid 

nlunlW w % ~ ~ ~ f i d ~ a d i  (Alpha starch) dszu im 60,000 hdio'41 ~ I ? $ V I ~ W ~ W  2 ~?$w~~fid%~dlWd 

wZe1'b6~zad~aan'bd~~!6~a'u~~o9; i io iwisdai lwa~"na~~~u adi;l'bsn""mLfid5adiiiinaiuLfluld'b6wid 

an~nt/~zla"~fludaudoznaulunitriilofin3u ( d t ~ ~ v l n m i ~ l ~ u u l . a " )  u1riraq.r 6irpd a a z n i d i w ? ~  



uil~6mudo~i.rqinniou~m~1fldofiuia iiuimogiugnaiwno~u (Industrial specification) ~T~LIU 

utmfim$fiasdqmmw riu~nssaahraua 

pl 

niouGmaa~~m~uiu aEnina4 ~ u m m e d  paper bra: Gummed tape 

5. qmrlanssuolulsua-~~$a~i~ i i . qma~wnooua~~~owa iudozLn~d f ia~14~r f i~ f iu  

i i dzak~ f ludaudoznau~muGa 'm~d~~a~~~n1o l4G/~~mr1 i1~n '~  L ~ U  . (#L&IL~uPI~~u+~ H L ~  

fiuim~?aemfiuyu rrazl id i lw"aia i tn~aniwlbtnio 

u~mniuruzu i i i i~q f r~  iaurdua iu~fiu ai! Hrrfi~Gu~fludau~au TnufiimqdozacAlu 

n i ~ r ~ a 6 a ~ n i ~ a m 6 u y u ~ d a ~ ~ i n r ~ f i ~ u i a ~ i d ~ w & ~ o i n i ~ n n i i u ~ ~ a ~ n ~ u  7 ~ f i d d q z ~ z ~ f l u i i f i d ~  

Cd'bpi'b6rrdoqd 



dozmn Cross-linked starch LLaz Hydroxypropylated starch 

gnnwm 'La"u3dudtpldozmn Hydroxypropylated starch L d ~ ' L f i g n n ? ? ~ d ~ ~ ? % l ~ ~ ~ d  

l a ~ n ? u  ~ n a n r z ~ a d a p l n k r  AanqoAutldhiiidod1~a:lxi6adn7olGdadyu 6a!u%~iadinu 

bi3a1ozum Gum 4 d j r r ? ~ ~ u u ~ v i 7 ~ f i a 7 ~ 7 ~ ~ ~ a ~ ~ w i i a d n l ~  

uons~nufidqzlflugna7unoouo7u7o iiaz~m$aduLiR"? Gdla'bgud?uwauluo1u1t8ma" 

~mui~wlz1a'b~u~a~m1un7ow~n~~u7odai~ua~mu~bfidd1~b~udoz~1 Pregelatinized Alpha starch 



nllsn' iiFnr~ah;r~flua~uwaui~m~o~n~Fna~~audan'u6auw'u~z 2-1, 4 baln7fln~d16~lu~osuv1'i 
d 

u 3 TOR 2-. 13- 8-CD ~ ~ ~ E L ~ D u ~ " ~ ~ ? u R ~ T I W  6. 7 LLa: 8 nluljlliu 

kka~mn%nkr 1~uw8nr io r~nr~m~~~~~f i1u7sn l .a "~~ f i~~G~ad:wa '~~ f lua '~ i i l q~  fimwn 

n ~ s ~ k d a a u  Cyclodextrin Glycsyltransferase (CG Tase) n'al~l~obd~uukua~[i;ls~Lbfid 

lw"~fluw2wfimv7~dCna~nn%w3u GdtzFuvu~un~tFnw~an~wsa n i u  8 amnlsaxwu 5kma~u~a~uus 



7 &wa 10,Ooo 10,ooo 10,000 10,000 10,000 10,000 10,000 

8 du ( m a  , a i d  , 20,000 20,000 20,000 20,000 20.000 20.000 20,000 

26th , a i ~ i s & m i  

vav) 
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