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a5 1u'lamsn enaansndunNs o (organic acids) tDNDT (esters) tOFIUDA (ethanol) LALNIA
v v v v
luiudase (free fatty acids) M 1¥naULAZIANAVDUAUIVIAVY (Beuchat, 1987) aNHULN

o w_ aa v a2 A o iard oy ¥ a 0o q Y1 ‘ﬂ
ﬁ1ﬂﬂJﬂq¢]ﬂlﬂQMUﬂﬂﬁUﬂquu o ﬁ11115ﬂﬂ1]ﬂu']ﬂ']a(lﬁulﬂﬂﬁﬂuﬁﬂﬂﬂ Tlﬂﬁmﬂﬂm U
: LY 4 ] PR v a = S Ao
NIA-IUTUDIUTIHUNAAAIIIN 6.0-7.0 Lﬂu 4.0-5.0 “?QGB'JQVINﬂﬂnJﬁ?JG]@ﬂ'ﬁLﬂﬁm%@ﬂﬂﬂﬂ nu

unumdag lumsniingeae 11

S d
gan
0 v " v
= d A o @ ' Yy a @ Y o a o
vara anudingaons Innausalumsvinduves Tasiinsilaouieialu
:’ Y a o o a a o L4 a o 4
ihmiinliiueTadanoaod (ethyl alcohol) Ta5adaneaed (butyl alcohol) iazioiiadansans
P o aaa @ a s Jd 9 SR [ a Y Y dy a A
(amyl alcohol) uaztiainlfnsornunsadunides Idmnes semsduasuliiduvoiinau
Aa = S [
J0NA (Beuchat, 1987) daanny laun Zygosaccharomyces rouxii, Debaryomyces, Pichia 0%
Candida
1 v o v o A o o A 9 -
Sugiyama (1984) lauuziiinlumsiaidenmenugvesdaameldlunisnaa
e A v LR a a '3 v
FowuuRun1591s Z rouwxi Flanuamusolumsnaaueansgeauaz ldmsdsznou

Vv a PR Yy g A
Tinausanaluanududuniogs
c':;d v L% % dv
PUIBINNUNVINABMNIRINMA UE

@ a o a Yya d a ]
AszuaumsyiInlulsy duiulinieldnanssuveueulsivavria ua

@ d? Vo 4 ' A = ~ o Y ~ ~
unimvanyuegiuou lew 2 nqu Ao oz luae uaz Tis@we Avzsimyhinlasuaiseins

ywin Tuana lng ldiiluens Tuanavuaidnag

oz lwaa
] v

az"lmamiju extracellular enzyme ¥31sznoualy exoamylase Li1¥ endomylase
(Ingle and Erickson, 1978) aunindevaaoudsliidung laa wuldlunuaisouazsmaie
ana 1%¥U Bacillus spp., Pseudomonas spp., Streptomyces spp., Actinomyces spp.,
Thermomonospora spp., Mucor spp., Rhizopus spp. W0 Aspergillus spp. (Upton and Forgaty,
1977)

A a P == d a £
oz lunainaa ldannuuais odnduen laniyiia a-amylase #9311 endoamylase

14 v
gooutla Idihmavealaa uaznglaa iuwenlwiinuaudouldd  ozluaadniszian
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4 A Y ] ' Y I a .
111970 exoamylase 1ALN B-amylase Favztoouilelduoalaa uaz  Wnansu (dextrin) taz
Y o U [ ' Y d A Y = ' s
81119143901 glucoamylase vz8oouile Ida1euysel fio 1inang lamiivsesnaden

(Medda and Chandra, 1980)

Uszinnvesezluaa
t§ Y a‘ Ad'ddn a v Y
og luaada 1dnndaniaianaroriia arwisouyeenldiiunatelszinn
dyd
311AD

a

1. msmisnriiaveswusziigniosaats aunsoutald 2 Uszian e
endoamylase I01¥ exoamylase
1.1 Endoamylase
Whuoulmifigdoutaoius via a-1 4-glucosidic linkage moluluena

' Y a o o 4 £ g ] Ao ' @ o By
vosutlundy ldndadud dextrin Fuilugnisveng Inadiilvinauandiadu v lassingy

v
a Y U

U AN 1,4-dextrinase DY a-amylase ﬁﬁ%ﬂﬂ1hi$ﬂﬂﬂ1ﬂﬁ’j1 o —1,4-glucanglucanohydrolase
Foainy I diastase  HAZEONIINTAII termamy] o—amylase F9M1089 o2 luaadiaats
Fumasnindutl ud Ihaeiaaa i optical a—form 1z i1 mutarotation #1aINIUAY

AINTINVBY @~ amylase AoMIBOAAWFUmAITNAUsZnoUAI00z Iy lan
(amylose) tazog luTamafAy (amylopectin) %zsﬁﬂﬁuadnsmﬁma:ﬁ‘lugmudu dutluns
dovamivez lulaa sxdanair W1 dmsdsznouiit luanaidnasniuin 14un dexrin aals
asiiwasioinlfnindumsazawleledu uazdnldevliimstosamonely agild
1das1sznouiifvinaluanaoansludniulufiqa’ld malotriose 1ag maltose 13l
wanfuaigao e lihldmsazarele Teaundoudd duilumsdevaaives luTamadu
oulasia - amylase v ldauisadesaaonuse a— 1,6 glucosidic linkage 1819 18
1315201 limit dextrin AL TuanaEn dextrin

1.2 Exoamylase

ihuioulmingdevaan luanavewslwinya1vdu non-reducing end M3
Eif:]U’chEJ’é]Wﬁ’m{Jﬁgﬂ a-1,4-glucosidic linkage L40¢ 0-1,6-glucodidic linkage Lau"lmﬁcluﬂtjuﬁy
1Aun B— amylase UAY y-amylase ¥39 glucoamylase L'ou'lcnﬂcluna;uﬁymmimiaﬂﬁaw
oz luTad uazer lulanlnduludnuns findondefuse Ihmasadidiy B-form taziinn
mutarotation °luma"7iqa§u M380UAA0ENTTRITNWUDE o1, 4-glucosidic linkage 31n1a1y

v Y v
v o w w A 13 YV ° '
A1 non-reducing ad1ailudduTuiiaz 2 Tuana M1v1811a1a maltose 1o dovaary
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zngalnsowas ludawdnde 1y
. - { o v & v
Nﬁﬂﬂmmt}m’lm‘ﬂqﬂﬂﬂ -maltose 11 limit dextrin “71111!1&1?1111161@611’1&“ %3 y-amylase 3888
9810 a-1,4, 01,6 4L a—1,3-glucosidic linkage Taoaaonuse a-1,6 HAZHAIONUTY a-1,3
1d3v0z 3-5 uaz 5-10 vesdasIMsaarenuse a-1.4 18 awddy Juluuvvesmsiause
a :3‘ FY i ' = @ ' @ Y Y z
navuIINatoaIu non-reducing ($UAYINY B-amylase uavzaannaulatndi lunssas
] v W ] ' EL ~ a o 1
1 viaeng lad uazAniuse a-1,6 981991 uaz 1dng Indedsauysailuige nanduaidu
l-d' 9 " ' 5 . . { <3
114&101’1"[@1%&{]1‘! B-configuration 1¥U B-D-glucose 1@ limit dextrin ﬁﬁmmﬂimaqmaﬂm
] 1Y ¢ | o
2. msutialasoroilsingmsaidouniasvesdumasn
' Y A . L o
ansanye 1Ay 2 Usznan fe dextrinizing amylase 0¥ saccharifying amylase
~ ' < wa a a :’
1aN dextrinizing amylase @1W1s0aanNuntiaventleldetesias anauiamsnadii
a a Y < v a ' Y
Ruvesoy lulamaau ldediesaasrsunsenadniamo 1l uazaannuyuveslnalanuld
] < ] ]
BYNITIALTI OIU saccharifying amylase mmsﬂaﬂmmwﬁmmuﬁmaxaﬂﬂawigusum
Y v
Tnalanuldetnatng swsomiddintuveses lulamadu dule leAundsuulauilua

11299819919 ua luaavell

Tlsaea
a ' S va v @ )

Tsdemiunguonlminfiguaniialunsdesaaoiusziilng  (peptide

bond) voe1sdu TegnisonineulmidesTisau TavezdesTusAunil luanavinalng v
=1 o ] ' a d? @ a o
namoilums luagadng dwmanisgeslululanaveslisAudutusiaveson laily
b4
ﬂqnﬁ (Reed, 1975 ; Yokotsuka, 1986; Yong and Wood, 1974)
ISl Y d? Y a ad a g s 4 aa ]
llsteaansoadievnld laogaunsovnaesiianes) taa wazuuaiiise 15y
v o =
'iﬂuﬁfja Aspergillus 1aun 4. niger, A. parasiticus WQs A. oryzae tou lad 1 sAea91ns
A. oryzae ﬁ’e);j@sl}ﬁﬂﬁlu 3 52 Ao ueda lisfoa (acid protease) UINTa (neutral protease)
@ o a
wazoan lav lUsAed (alkaline protease)
] d

919N Rhizopus \¥U R. oryzae Qg R. oligosporous w%’amﬂﬁamnqu
Saccharomyces 1% S. cerevisiae, S. italicus WA S. carlsbergensis N300 Candida \$U C.
pseudotropiclas N300 Bacillus subtilis ﬁmmmwﬁmau'lcuﬁﬂa:ﬂﬂﬁ Aoa'ld 15u
Ts@ea uaznlfae (peptidase) 1iludn

Tlsaealdgniihinldnuiuediandieuang lusugaaimnssunaiosiia

TAUMWIZQATINNTIVOINIT (A5 1) —
dlnawnaenssumsisouroni

ﬁ’am 8
i, l ZS%%

(LT uln nuunn-n nnunuuu-uuu

wwngiilou.... ..4..3.0.3 1) " I—
LT T P
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Wood (1998) 5109 lisdeasesa 80 hnanansnleinlas azilu
o o a £ o Yt A ' 'V @ A A '
oan lasl lus@ea Fehnulaangaanuiunsa-uamisy 9-10 wazimasziludiu
YoIuoTa 115A10e (acid  proteases) 3 ¥Ha Ma1ulaanamanuunsa-umviisy 3
HamsoalisAoa(neutral proteases) 2 ¥Hia 1 laangeannuilunsaummiiy 6-7

a o J = " . = £ a
oL wmam"lau Iﬂimﬂﬁ' (semi-alkaline protease) dNHUUITUA

M99 1 Mslsanueulai lismea

d 4
11 193 QAANNIIN msiszgnaly
4

Ts@  wuwoumazuils  USwljulledudaveautlansn

a J
od STLp] Chillproofing

a @ 4 a = [ o Y a %
NAAN AN wan lsauana M lnuussmslanaga
@ o
RPN 2le] Pig starter rations
N3 DINIIY NSUBIVULLIALNITHENNON

Al v oL T o 9 Y A 4 = = A 9 g
HOANUNIUDTAD mimclmumgu msmmuiﬂmumnﬂawummmu
INAFNIIY Digestive aids

msanalilsau mawsonTlsAududu

P o P
N11: a1 1591 uazdszIng (2538)

oUMATUN
= A A A o A A o a £ A
PYMATVII NTBYAVII NTD1LFBITUNUUVDY Ao anyuzlsINgyianTan
v v

@ d Y

o1vny lalundaduanduios ludsnanuinnsedesuanaieiu symamaridiiisuou
° Y o = Y &£ ¥ a ' ra v ﬁ o a A dy a o Y
win sz lddunamiuldie dedus InaduIngwasanddudminiesest nild
Y dy ' [ a [ a =S Y dy A v @
i limnzaumsus Ina aumauanvesmsinaeymaduluduies Ae nssiudanu
= = . o a ' a oy a P —_
Yo IWdan In15@u (tyrosine crystal) MAavINMsosaatnllsaualelisaoa Ngnraniulu
b4
JUADUNITHUN1AD (koji fermentation) (Flegel et al.,1981 (10¢ Bhumiratana et al.,1988) lay
¥ Y ]
L“dlf@iﬂuﬁf}ﬁ Aspergillus. Oryzae, A. flavus ; A. soyae (Oyashiki et al, 1989) AaiuiieNINT 5
a A @ a a A :’ Yo =2 o Y
Tsaaiisigelsznoununsaozi TuInlssulianuawisalumsazaivirlag 3o A
a = a Y dy Y dy Y= &K a [ U :‘ a Y
nansanaan Inlsduluditer 1daevu uazdslimswunandunananlninjadndoe

(Gilberg , 1984)
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~ ' =3 < =< 3 g
gNBUIALIFA (2541) 5109141 WuKaNiwne1 uazwangihvudulu
b4 dy o Yoo a Y =3 3 a =) =1 =)
A1) uazraNMINdey Mldduiygm ldhnanneaesria dowdn Inlsdu
~ IS =2 A a ~ o = v @ d'
aunai InlsFuannaniiosninfanssuigevesoulailisAeaswiumsi
v E4 v v
Inlsduliazanirveanwaneenyt uensiniideiideyaiinisiankaneinilesuain
o EY dy Ao o v = 3 a da L o = ~ Y
NIZIUMINUMREINTINBUzTULAazM IR IngAuNINILIdImassn dnauuag

E4 v
= IS

a [ ) Awv A v @ o
mm%’auqamu‘lﬂ IUWAAD UM ADIVANHULIAL UBNIINUTINIIWIIUIINTHENEIYa

be

a ]

o o o A ] = @
nazANINIA NIZVIUMITHINNINATUDE1959A157 (rapid  process) V21DBIT0IN VNS 19
= v ' ] v a ad o a v )
Tis@oaninunaIniee) wu Wy dad uazydaunso mlvinanmsise mslelas lagallsau
uazii llganudndugenvesnsaes i Tudase (free amino acid) UM (newly form)
°y [ a @ ' 2 A dyd =
Tuii)anguReInus1e91uv049 Gilberg et al (1984) S1091uNWandv 1Y In 153U

v v v
nanssungavedllsaeaswiumsi Inlsdu iazanivanndnesnun

b4
S @

1 t4 v
woNINLEWIBNUN  21euNNINNITUIUMSHIAIRrINAnY M T MRS oY
v a aa £ o A Agqy Y a 3 o A ao
agAuNIMItRouraesnlsnanuuazanuieugquinll  uwdanamdesdianyuziaz
E4 v
uoNINHINswNUNIMsmIiminlawazinuinia (Thongthai et al., 1973) NITVIUMININ
A a d? ' a3 . A EY @ E% =1 ' ' v A v J
MNAYLBL193IAT T (rapid process) 3zNBIVDINUMS 14 1sA0AINUMAIAI 15U N T
a ad o a ' = = o v
wazaunss  ldinemsses mslelasladalisau  nazihldganududugeques
v
NIADI 1UBA5E (free amino acid) JULUVTHY (newly form) TushiawguiRernusisauves

(Gilberg et al., 1984) 31U NHanadu L TnTsdu

v .
Inlsau (Tyrosine)
= <! a o 3 ' (=)
InTs@milunsnoziiTu (amino acid) NH4ua 1851523 (polar, uncharged) 1ilu
v  d
nsaozi luNro U (hydrophilic) IW31% H3y R U ﬁy,"lamaﬂcna (hydroxyl group ,OH) 911130
Y o oy ya A ' A o v
adanuse lalasou A ldd aunseganaunaslugiaiudansillemauas1fuas

Wgoosismanud laluaie 250-350 nm vziinnwieslhlulfisouaimamszing lelasda

0
=)

vy d! ' a ) Y v a aaa d' YA U a s
ngdne Fanylaasengasinldvygrmuial jisoinsunun1da asnqu dndle
Iawu  arsngulumsasmionguueslelolad szinlfasorduInlsguuduniady
lulas InTsFundumis 35 dldquanianisiunsa-we vearsumaulaou ) Taoi

d? v a [ 9 ' a
anuiunsanniiu nazduneuse lalasnuldoinm]leasenda
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OH

NH
HO 4

2N 3 TassasamaniivedInlsau

N Tyrosine_sulfation , 2001

=1 [~ a PR = & 3 aaan a o o"

InTsdu ilunsaesii Tuniingiuea Fuiluamsdsdululjnsonmafamima
A a @ 4 5 . h v = a ~
mﬂmnmau"lcm (enzymatlc browning reactlon)iuuﬂﬂGKNWﬂﬁ "lﬂic]m L‘ld]u ﬂ‘iﬂ@xuiu'ﬂ

' @ F4 [V~ a P 1o . 5 5 v
sumoduniizH 1d iy nsaozd Tunluduiu (non essential amino acid) 1n1sFu 1
3 9 a d' o 0/ ' . . . - d! = % q’
ﬁ1§@ﬂ¢lu1uﬂ1§Wﬁﬂﬁﬁﬂ%ﬂ@ﬂ‘ﬂﬁﬁiymu Epinephrin Lii¥ norepinephine Fuduaos lun

asf o a
AVAMUAIBATUYDIMS 11 Tamsniazatle





