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b 

(UO TTaqs/uo p~aH/aToqM) ussn1~U"ItL ~~11U1.l!l~ 1~~nJl,t~t-u.t-U 
IP • "O~I ~"O~~ 

b II> b 

~A.U~ItL~t-~11U~~ 1~"t-,lJ~y~~t';1t-~ll.rtm111.tt-~11JtL (LZSZ) tw~~~ ~~It ll.Lny 
II> 

~L~M.UL~Ii\,~~t';1tLU~A.U~ItL~ILIULJ~~t';1rtm111.tlt~~11 t~nll. 1ummmmtM.t~U~"t-Urtm1 
~~ 9' "0 ~ F=1 "0 ~ IP "0 r 

b 

n~,lJrtrt"t-~"U~~ 1~11tLUn~ 1~A.U~~~L~U~~t-~~t-~11U~~ 1~11t-,lJ~1DY~~t';1 

b 

ULIt~t.nt!!ItLt~M.t.n~~~11 
'Ii f' 

LU~1t1~~~M.t!!t-~t-~~t-L~~t~~ll.tLt!!~11JtL t-L~U~tLt!!nLJtt-Lu.~LlJ1D~ '£ 
'Ii ,
 

b
 

('dds O!Jq!A)~l~rt~~~1rty~tt-It~1~~n~nt~('dds ~TTaUOmTT~S)L~~n11tl~~ 
'Ii ' 

b 

~~1rty~tt-It~1~~LU~1t1~E~M.t!! n~1 ~~1~~rtlmL~nt.~LlJ1D~ 'z 'Ii 
.b 

~L~~t!!ItLt~~~"~t!!Ii:Lt~U"~Lll.Lt~LlJ1D~ '~ 
• '! '? 

(~£SZ'~U.~~Lt!! t~t-~) ~~tLU~tll. £ ~A.U~~tLUt-~~~U.1~tll. 
, II> bb 

L~U~t-~ll.tLUt-~~ItLt~rtUt-t~t-~~t-~~LU.t-Ut-~ll.~LlJ1D~nnt-~ 
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b bb 
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I 4'! I• 

(9£SZ'Lnt~t!!t-~~1~L~1t-~U 
~p rc ~ 

II> II> II> 

~ 9£SZ' Illtrtli:t!!t-~~~ usnu) t-t!!rt~~tnt.~~t-~t-~~U.L1Jl,11 t-~U.ib~Lt!!u.~L~~nt.t-ll.11U~~
p ~~ rc "0 I "0 rc OF' ~~ I 

tJ tJbb 

t-,lJ~LJt~rttLUt-~~ItLt~rt~M.L~ n~lt~ 1~~~t';1tLUnu.n~LM.ib£1~~~L~~t!!tLU~tll.~m1t-,IJ 
'IiI • 

~ bRIb " 

nt.t-L~U~tLU~~1~t.~~t-~t-~~UU~t-L~~~~1tLt!!~t.tLUUL~LM.fu£1 t-,lJU~~LlJ1D~UL~LM.ID£1 
b bb 

t-,lJt-~~1tLU~~rtU.~tU~t';1~~1~t.L~n~n~1~LJl,L~UtUrttLU~L~rt~t-~~t-Lrtt-~ tt1~tt 
l1J 'Ii 'Ii , 

b 

t-L~~t-,lJt-~~ 1~L~ 1~~Ii:~ 1tLUUL~l!l~ 1~1t~~~t11t-~UW£1 ~11~Ln~ib~L~n~ 1t-~~ 1tLU 
'l: I "! I II 'l: 

bb 

UL~LM.ib£1~UL~t-~?1 6'S ~~~~kt-~~~~~L~L~Ut-,lJ~~t';1~t';1L£SZ ~nt.L~~tLU~L~tLU~ 
b bn.. b 

(~£SZ'~UM.~tt ~MtU.~~) t-~~1~LM1tLUUL~~~t';1~t';1nll.1~1t1i\,t-U.rt~U1~~11l!lt!!u.fu~Lt!!ItLt~ 
~ p "0 ~ ~~ ::J I'P F' "0 0 

bbb b bbbbb 
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Pf' ~ "0 ~ 0 'Ii J! ~ rc 'Ii. J.S 'Ii r'P' 'li 'Ii 'li 0 'li 

~~~n~ ~ ib~L~~t-~UL~~~t';1~U.Lt-~1l.t-~11U~~1~11t-~ (9£SZ' ~t~ltt!!t-~~~ L~ny) u.LrtnL~ , 'Ii 
II> II> 

OSZ'££ L~~1t't1.~1~~U~~t-~tLU~LItM.L~1~9£SZ ~nt.rt~M.L~ u.LrtnL~ 60L'~£ t-~t-t!! 
It. bbbIt. b b 

L~~It~t-~"U~~ 1~11Ut!!It~t-,lJ~~11l!lt!!t-,lJll.tn t.t-~t-~11U~~11~11t-,lJU~~t-~tLU S£SZ ~nt.~t!! L~ 
'Ii
 

b II> b
 

~Uu.n~~ 1U~~t-~tLUL~~It~~111DLIt~ll.L~rtMLIt't1.L~~~~~nt. ll.tl~It~LJl,~tll.;::m1LU~1t1 ~ 
'IiI •
 

bb
 

n~ ~~~L~~U~Ii\,~L~16~~~t ~U.LN~~ib~L~~U~~L~n~n~ 1t-~"U~~1 ~11t-,IJ 
bb 

t-ll.11U~~ 1a.11L~L~Ut-U Z' ~ 'Z ~ .,r 'Ii 0 
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• ~U1a~L~~~tttnL~~~~~m~~~~tL~ TTaJ JomnL saI~I~sv q~ITJqa LtU~t1 
~~ 0p ~ ~ ~I'V po IVPiP 

• 'II 

• ~~; 1~~~~~ 1~@Il,~~~LatLU~~11~1.~~ 1tLUn~~~J;.t.Lun~~~~~m~~~ sUIXO~~A TOA 

LtnUu~t1~@ta UIa~oJd ~IXO~OIpJ~O Ut~tL~~~~~L~~a1n~LttL~U (O£SZ) 1#'1:l PplP 10''0 ~ I' 
... b 

~U~U~~1 ~nnL@ t~"L~tL~U~~~tLaL@~L~Lltim~~~~~L~~a1ULw@n
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bb 
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~~ -~ I/ 
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• It> ... 
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d Q l;; 

~111~ 2 ~~~u,~n~unl~L~~~v~L~~~l~ 

d !II 

v~~u,~n~u(,m.m~ ) n 'I 

., 
~11~~U 

1u,~u 

1~iiu 

~l'i1U1fj L~1f1 .
 .. L~v'1U 
./ 

'" un 
,~ .Q d 
~l'W~~~lU (n1mL~m.l') 

90.00 88.40 

2.301 33.122 

0.94 1 6.422 

60.022 

1.401 11 .922 

0.62 1 12.622 

338 

d ClJ' d 

'l1~1 : n: n~Ultll 
!II 

1ibl-Yun Luun 
!II 
o '" !II

2Ull-YUnmN 

.. 
J 

~ Q 

~U~D1'~ (2532), 'I: Chang LL~~ Hayes (1978) 
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v~Yl'iJ,.~mJ'lJ 

LbYlSl L~m.J 

WvGt"l'lfl;Gt 
~ 

L~Sln 

1'IH~m.J 

1'iJ~GtL ~U~ . 

Q Q d 

1~1~'U 'lJ-1 
Q Q d 

1~1~'U 'lJ-2 

1~1~'U:a 

1'Ull~:a'U 

71.0 

677 .0 

17.1 

374.0 

3455.0 

1 .2 

3.3 

71.0 

20.2 
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0;;; J" 0;;;

2.3.2 b~~m'D ammb'll~ 

Luh LL~~ Woodroof (1988) mh';rhm~lJ1ltnl"H'J~~L~~Lb~ LUf)mL~~ 
III a" Q - I idI c:G Q ~ I c.- q, ~ 0 

~~ll1nUn'~lJ1ltnl'l\J~~~·mLL'lj buanu~ ~'lIlt~llU"1 n~11 ~tl'lJd~nllU~1lJ'7Ilt~llltnl ,rn~11~ 

- Q _.:II 0 c:G I dI c:G 
Sf~1ll~1~O~U nld~~H ~lln'7lUl~LL~~~Wll't't rrnmn rmm LlJ'Ul.b~~nldbbtl LlJllmL'D~ 

q q 

L~lt~lt~llltSf~~llJ ~1~1Unldl\J~~1ltllb~inl~~~~nl'l\J~~~1~L~~b~U~1lt'lJd~nllU1lt 
q 

l\J~~ilcmlll~ld~~~l b~~ d'lJLL~ bUllmb~~ bL~~nldW~~ L~f1LL~ LUrJmL~~ L~ll'llllJ1~LLn ... 

1'~~lU~~ll~nl'1~b~~ tiq~1~1~~wu1ltnl'l\J~~~llnld~~~1ll~L~~ 1~flL~'t'tl~1lt 

~lt~llltnld~1n~~~11~b~~~qb~lJ~1~~n'lJd~~lm'llfl~~ 20-30 (Gormly and Walshe 
'II 

t I q,.!l.I 

,1982) bb~~nld L'lJ~flU~'lJll~ b~~ bi!ll~~ln'lJ~nifJ1~ib~l~~~ Ln~;ltrJ~1~d1~ b!h1lt 
~ a I diI c:G _ 

'1JU~rJltnld~~~lm ~~LLti blJrJnbb'lJ~ (Presstamo and Fuster, 1982) nldWfWl 
Q c:G I dill c:G I I Gil I I, 2.1- i.I q, 

n,.~mum,w~~ L~~LL'll br.rrJmb'lJ~~1u1~qOl~~~1'lJ~nldLLn'lJt1!l11'lJ1~~U 
q 'II , ~ 

bi!tl~0l1nLtllt1~~1w~~ltrJ~rJlln~b~Sf~U~Ul~~1~q1ltnldbn~'lJnnifll~~1~1~ 

1ltb~~ nldirrJ~nUnld L'lJ~flu~1ltb ~~LL~ bUllnLb~~1~flnl'~1n b~tl1~~11~,muJU~~ 

Lbll~~i~'lJll~ Lnu1~~ ~~ b~U~lt~rJUnldH~~~~l L~ltih~1UnldW~~ b~~bb~ buvnLL~~~~ 
.. ~mnlW (Luh and Woodroof, 1988; Eskin,1990) ~lmlfl~lU'lJll~ Presstamo 

q 

1.1 i.t c:G I c:G ~ dI q 

bb~~ Fuster (1982 )1~bb~~~1m~lt11m'~1nL~~1Ultlb~rJ~ltlU2 wm 0l~~f1 

Lbll~~i~'lJrJ~bllU1~~1W~~ltll~llf)n~L~Sf~ln 15.462 optical densitY(OD)/ltln/n1~ 

1ltb~~~~ b~~f) d~fl~ O. 133 OD/ltln/n1~ 1ltb~f1~~~~1n Lb~n~bbii"hnld~1n~~~1fl 
III I i.I i.I 

~1U~~'lJnn1fll~~1~1~~1llbn~W~~Blt "1 L~lt ~1fl~~~llt1ltOl~lt~1~~~~lt ul~~i~ 
q q . .. '" 

n~UWU11~l\J~i.~ bn~nld b'lJ~flltLL'lJ~~~1J.l~v~m d b~lt ~11~ bn~nl,.~tl! L~flib~un~~n~ 
'II 'II,'" , 

'f)fl~~ 20-30 (Adams, 1986) b~mbflti1\!'Hl'iluni~lJ"'iillfl~~~~ 1~~lnl di~r.r b~rJ~l 
.. ~ .. 

ifinl'~~LLf)~~i~'lJf)~Llllt1~~1't't~~ltll~lllln~bfl~~~11~b~f1Sfqb~fl~1~un~lllJ~~f1 bnlt 
'II q 

nl,1~n"~U1ltnl" 3-brJ~ 
ClIiI QQ.lQ' c:G ~ I 00<1' 

rnetnurrrr 3- LrJSf ~mmN nld'lJ{)'IJ~~ll b~~ 3 '7Ilt~f)ltnllltnl"bL'lJ,.,.tJlllt 
'II 

q, I q, 1 c:G ~ d Q 0 i.I 0 c:G q, c:G dd Q 0 

1~LLn nld~l~Lb~~bb'7l b~fl1Ultl~ll~[l~ 20 ''If Lb~1ltl~1 Lnu1lt~rJ~ LlJlt~~llm~[l~ 2 ~. 
q 'tf q 'U 

iJ • l.I q,q, iJ 

Lb~~~11~~lt~~VimH'mm~ 85 ~llOllniilt~lnl"Lb~ib-a13n~i~nrJlt"hnl"~1n Gormly 
. 0 Q c:G I dI c:G q, 

bb~~ Walshe (1982) ltlm~U1Umd 3- LrJSf m~~~rJ~H~~ b~~m~~~LL'll blJrJmb'7l~ 1~ 
q 

I - c:G LQiliJ ~ 
"lfl~llt11n"~U1ltnl' 3-LrJ~ ~1~1'O~~nld~~~1'71ll~L~f11f10~'lllJiil~12 b~ll 

L'lJ1lJUL~lJUnU'7lfl~1U~~~~~lnl'~1~b~~~1fl~lnllltnlnl"~1n (~1'1~ 4)1~r.r1J.l~l\J~ 
q q 
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~111~ 4 nl'nJ~U~~f) b~~nmml'HrJn~f)~Wll'W b~~m~ bfjf)mb~~ 
q 

d d d~ ~~n 11 n~n 2 ~~n 3 
q q q 

CJ., I I it 
o a..oc:lQ,d i" 

ul~unnbw~~U(1f)U~~) 25.2 30.1 
111 

nl1&tt\l b~uihvl'iin 
'II 

111 

~lnn11~ln(1f)U~~) 28.8 24.9 12.2 
.J'" c;; 111 

~lnnl1bb1J bUf)mb~~ (1f)U~~ ) 2.2 2.8 2.3 
~ '" 111 

n11~~~1&tnD(1f)U~~) 
q 

14.1 14.9 16.5 

~l~ (Hunter:L) 
t.... ~ ~ 

bUf)&t~N&t (n.n.)2 

63 

152 

65 

148 

62 

163 

d 
't1~1: Gormly bb~~ Washe (1982) 

• 111 
... 111 0 

1'll~'t1 1 ~l~Ul 
-.. q 

, 111 
... 10 

'll~'t1 2 bbnU1U1U 3 'll~. 
q 

d c;; 111 c;; 111 

'll~'t1 3 bnu1u~f)~bUU U1U 72 'll~. bt~ib 20 Uln 
q 

1 di I a." I G.I 

2~lbb1~b'il.f)U~f)~1f)m~ 100 m1-J 

~f)n11bU~UU~~f)~b~~ f)~1~11n~1~~11~~nln11~~ln1~Ulun11 3-bf)&t~f)1Ub~f) 
, t. 

u~uu1~1~b~~n1~~~~~u (Gormly and Walshe, 1982)q . 

I ~ I c::I I Q.Qd

McCord bb~~ Kilara (1983) 11U~lUl1~111-JbUUn1~~1~1-JN~~f)bbf)~~1~ 

~f)~ bf)u1"lf~1'W~~Ufl~mJn~ b~&t~~bb&t~~1'UJll'W 2 ~~~Unl1~lVl~11~ b;jum~~l~~f)~ 

b~~ ~~ b;ju~mbUlm~~ii~1unl1~lU~~uBn1m~~1~1~~&tl~11"n11~~~1U~U~f)U 
q 

t. • 

.... nl"J~l~ nl1bb~~if)nl1~lmb~~lnnl1Amn biifl~~U 'WU11nl11~&t11~~~lUm~n~ 

~11~ b;jum~~l~ b~lnu 3. 5 1U~U~f)~~fl~nl1bb~1u&t11~~~lUtnu1~~11~~mb~~ 
t. ' 

. I Q.I d . a... d ~ + 
nl1~ln b'YI1UUnbb&t~~N~nl1H'mU'H&t~f)~ bVi~m~Uf)~ McCord uae Kilara( 1983)

q 
t. , 

&t1U11n11~~~11~b;jun1~~1~1UbUf)bfjf)b~~b~U~f)~1~b~Ul~&tl~11"~lu~~u~n1Ul 
q. q 
111 • 

~~1~1~1~ bb~~f)~n11~bn~n11~~~11~b;jun1~~1~~f)~&t11~~~lunlu1Ub"lf~an~ 
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33 45	 60 

Temperature (c) 

fIl~	 2 ~~~fl~~1l~ ~ ~Um~~l~~m~fl~~1~~fl~ ~ flU1'1l~1'Yl~~ufl~flfln:n ~ fl~ 
.;
mn: McCord U~~ Kilara (1983) 

.'"	 ~f)Ul'1l~ ~l~1U~~~fl~~1l~'flU~fl~1l~~~~1~fl~~flul'1l~1~~~ufl~flf)n:n~fl~wull1U . . ., 
~1~flm~lliJ 25-45 

0 

'1l ~ flul'1l~fJ~~~~ml~~1~fl~ L~~ ~~flflm~lli1 ~ -W~~U(~1~ 45-70 
0 

'1l)
q u : 'U q 'U 

~Qd d ~ d' • ~ d~ 

~m~~1"~fl~ ~ fl'U,l'1l~~~~~~~~um~'f1~~~l ~ 'f1lnu~u~~~~~~~~1ufIl~ 3 (McCord and 
'lJ 

Kilara ,1983) 
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Wt~~~~L~@~lL~&~g~~~~t~UtL~L~~t~~'~L~@~~~,n~'~U@@~~tLU 

L~n~,~~~~~" ~L~L~~L~~~g~UL~~@n,~n~~~'tLU~~~~~~L~~~tLU~~~~l~~~' 
'I • I I 

~L~Utl~L~@ ~ I n@~, ft;II 8 L~t1n~' ~ flo OZ­ 0 ~(j~m@lA,tl~~"U@~'ll,,~~mu,@~,~wlIA,Ln ~ F''1 ~ ., r ~ ~ ~ ~ po 

lao (("6 @~~, ~~u/~Lnlao 9Z"Z~ UL~~~'~U@@~@~~Ml~floln@,~@~~~~~@" 

~~~M~LULibib~MLlJ~n~~~,ht~tLULtnL~~Lt ((;86 ~) .I.qsnj ~~" oure1ss,ud 
l" I 

~l~L~L~~Ln&~g~~~1tLun~~@~utL~L~~~n~,~u@@~~~~~~tLun~~@~@:~~~'@~'@n' 
'I .I ~ 

n~~t~~n~1~U@GmL~&~~~tLU ~~,n~~L~L~~~~'tLu~@~n~~~tL~n~1~~u~~@n~ 
. 'I'l.l 

~@U~t~tL~~@~n~~1~U@@Ln~~g~~~1tLU~~~@~t~~,n~'~U@@UL~~@~, 

IA,Ln o~ L~t,n~'~~L~~~~tlA,n@t 
f:J' ~ I 1"0 F' 'I 

~Lt~~t~l~~" S"g ~ULIA,'R~~Wn~1~Lt~~IA,~L~~~tL~ 
I"V'I ~ I f:l'f' I ~ 

nt~~,~u@@~@n~~Ml~floln@,~@~n@k~Lt~@~t~~~~Lt~ (MLU 

6 

0':: 

.........:-:-:.»:-:-:-:-:.:-:-:­01" 

... Oil 

......................... ..................................:.:-:.:-:-:-:-:. 
':':':':-:':":'::::::::;:::::;:;:;:;:;:;:::::::;:;: 
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I" 

..
 

-:c. 

• 

..
2.4 LR'HhH'YI~ 

LR~f)'I'l L't1~ L~mJ~f1m~~1~~ln~tI ~'Umi"l.~'U1~ lU~U~'I'lm1'U1'1'lLL"'I'l1Gff)11111 
. q	 q 

nl1~'Uf)~f)11111U~~"l.~L~'UU1~n~111~ ~111~Unl1'U1'1'l1Gff)1~11ri1'U~f)'I'lLR~f)'I'lL't1A~Ul 
q 

~l"l.m1~'I'lLL~ L'U~f)n L~~~ ~1~'U"l.~~'U 11nu~~"l.u L~'U~'U(1j~~ Gf~A1'1'l1~ ,2527).. ' 

nl1"l.~LRi'l'lL'YIA"l.'Uf)11111~1'U"l.11~L~'Un11"l.~~1~1'UUUUL~~~1~~1~'I'lL~'Unl1"l.~L~~f)'I'l 
'1/, . 

L'YIA't1nri1'U f)1~f)~"l.'U1'ULL«'I'll1'if)Gf~ (Sandel in, 1983) U't1Ul'Y121fl'l'l LR~f)'I'l L'YIA"l.'U 
•	 . '1/ '1/ 

I I II I 

f)11111~f)LGf1~"l.«f)11111~n~mL~~1Gf~~ ~1U"l.«~'U~UL~1qf)11111~ln~'ULW11~L~if)'I'lL'YI~.. 
'" 'i.I d, ~. i.t • ~ a" Qa" d ~a" 

n1~~'U"l.l1n1~LW1~11~'I'l'U1Uf)u1~~lnn11'Un~ (WUf)~ ~'U~1~, 2521) . 'Uf)n~ln'UU'l'l. . 
I & !II 

~1J'YIU1'YI"l.'Un11n'Uf)~f)11111LUf)'I'l~lnn11~q't1BEUfi'l'ln11L~i~~f)'I'l~~'U'YI1U ~ln11U'l'l1'U 
. .. 

~f)'I'l u~~ Gf2l~1'1'l1~	 (2527) n~1111LR~f)'I'lL't1~Ul'1'l~U~L~'U ~1 f1~1~, "l.u~~n1~ 
•	 '1/ 

LL~~l'f)~LL~'I'l Gfl3-Jl1n~U~'I'lm1 L~1~ L~Ul~21f)'I'l~~'U'YI1U1~
•I	 • !II 

d I CIt. d d dd I a" d CIt.

L~1f)'I'l L'YI~LL~~~~'U~3-Jf)'I'lR'U1~m.JU'YI1'1'l LR3-J'YILLfln~l'l'ln'U 'Uf)n~ln'U'U13-J1Q!'7Jf)'I'l 

Gf11L~~Ll1~1~mJ'I'l~'UriUU~~~ri1'U~f)'I'lVl~~'li13-J1"l.~ f)lU~f)'I'l~t1 ~'U~'U~n U~~f\~m~ 
• 'II 'II 

(i'YIU J~U'I'l1J1Q!fi11~, 2531 ) L~if)'I'l L'YIA~"l.~'U1'1'l~3-J~ln'l'l1~m; 
. 'U	 q q 

I	 . a di dd ~ 
2.4.1 '7J1 (Languas galangi;! Sw.) L'U'UL~1f)'I'l L'YI~'YI3-Jn~'Ul'f)3-Ju'Uu~~-- .- --	 . 

G do !:I. ddl i.t oCt ~ a" I i.I

1Gf~~~ ri1'U'YI'U13-J1"l.D'U1~lu~'U~ELl1'1'l1 3-J'U13-J'U11f)3-J1~Ll1Uf)U'U1~3-J1Q!1f)U~~ 0.04 
'II 

'U1~nf)U~1UL3-J't1n~~'U'U1L3-J't1 (methylcinnamate) 'f)U~~ 48 ~L'Uf)f)~(cineol) 
i.I	 a" Qa" d 

1f)U~~ 20-30 (WUf)3-J ~'U~1~,2521) 

i.I .	 ~ dI .Jet 
2.4.2 ~~1~1 (CYmbopggon citratus (DC.ex nees)) L'U'UWn'YI3-J 

, ~	 . I ~ 

~1~'U"l.~~'U ri1'U.~fl~ Ll1Uf)~'U~'U~~ L~w'J~mu"l.u L1lJ'l'l~1ri'Uf)~1'l'l11'U1UU'U :a'l'l"l.~~1'Uih'U 
'1/
 

!II

do a" • II	 I.t CIt. a" 

n11'U1'1'l1Gf ~'U13-J'U11f)3-J1~Ll1Uf)U'U1~3-J1Q!1EU~~ 0.2-0.4 'U1~nf)U~1U ~'YI1~(Citral) 
• '1/ 

II a" QQ" cf 

1f)U~~ 75-85 (WUf)3-J ~'U~1~,2521) 

. .,.; !II... !II (ii d 

2.4.3 3-J~n~~ (Citrus bYstrix DC.) L'U'U~U'U~'U2I'U1~L~n3-Jl1'U1~ 
.	 i.I. i.I . • 

Ul1~3J "l.1J~~ L~m L;r3-JLL~~~~f)3-J"bii'U ~~1~~3-J~n1~~"hii'U11f)m~ Ll1a,mm~ 1. 29 ~"l.u 
'1/ 

.,.; & .,

~'flU~~ 6-7 1~u~~1~1L'U~~1 (1-citronella) L'U'Uf)'I'l~'U1~nf)Ul1~n (WUf)~ 

a" Qa" 6 

~'U~1~, 2521) 
G ~ dd~ a" 

2.4.4 l'f)3-JLL~'I'l (Allium ascalonicum Linn.) L'U'ULR1f)'I'lL'YIA'YI3-J'U13-J'U 

11f)3-J1~Ll1Uf)aUf)U3-J1n1~u~Gf11'U1~nf)Unl3-J~n'UL~'Uf)'I'lR'U1~nf)Ul1~nLL~~"l.~Gf11~"l.«n~'U 
'1/ 

~111iuGfl1~"l.«n~~f)a 3 ~U~~f)L3-J't1n~1w1~~1~~~1~~(methYlproPYl disulfide)
'1/	 . 
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L:l-Il1i1~1~,.~~1",.i~ 1W~ (methylpropyl trisulfide) LL~~1~H:l-Il1i1~1'W,.~~1",. 
QI d ~ QQ" d 

~~1W~ (dimethylpropyl trisulfide) ('Wua:l-l "U"1~t 2521) 
"" ~.. d

2.4.5 'W':in (~psicum frutescens Linn.) LtlUL~'f)~Ll1~11t11~nf)~ 

II dQ co <z., ~ a". t.r I

~1U~1"l1:l-1"~L~~"f)U~~ 0.1-1.0 'D~&fl,.~~n~111~LLn LL~~1~:au (capsaicin) 

Uf)'1~1fj1~"LL~~1~:au(nordihYdroc~psaicin)1fj1:l-lLL~~1~:aU(homocapsaicin) 
" " ~1"L~~1i1f)~1u~iL1m1~7.lf)~~~ \mn~lni1~~~~~1"~1nLL~1"~U(carotene) LL~1,.~u ... 

"" d"

(carothin) LL~~ L~~1~,.~u (capsorubin) ~"lU~lU'·hib~u~ln~in~iil1~~lLif) 
'll . 

Q d a" Qa" d 
LL~~m ,.U1U~~f)~'YI~~f)~ ('WUf):l.l ~U"11W, 2521) 

I
oCf, d Q <z.,

2.4.6 1~"~'Wl(Ocimum basilium Linn.) ~"~'Wl:l-1n~U~~lunlU'W~ 
'll 

~liJu~~~n~1~~lnm,.n~u1~~hU1f)~lLiunil~liJu1~1~"~'Wl~~~~1UtI,.~nf)~LL~n~l~ 
I I II g" 

1t1~1:l.lnU~t1~n ~"lU~luilu~iJu1~"~'Wl~~~:l-IU~~lLnf) Salmonella typhosa 
'll q 

1U~~f)~11~~f)~ ('WUf):l-I ~U~l~t 2521) 

. 
, '"2.5 Lma~t1,.~,.~ 

q 

L~~a~t1"~"~~1~1unl,.t1"~~:l-I~ln~L~UL~~a~t1"~~1~1unl,.t1,.~al~1"~1' 
q q q q q 

'~I ~ dr II ~ ~ ~ "* 4 II ~ 
1t11~mn Ul:l.l~Ul1 L'Wf)1~,.~ Lunn LL~~n~U~f):l-I'lIf)~Ul:l-1~Ul1 Ln~f) L'Wf)1~':i~ L~:l.l 
" ,
ib~l~l1':ilU L~f)1~"~~11ULL~~~Nn,.~ 

'll 

. 3. m,.1f~1,.t1,.~na'lJ'Jffi~L'1't911'Ulll\fl1't1~ L~LL11 Luanu;~ 
~ .d d II 0 Q ilCO d 

Wf)~LW"LtlU~1,.t1,.~nf)~'YIL""u:l.l1~~lnnl"'YI1n':i~Wf)~wf),.n1~Ltlun~1~L'WU~ 

~1~~1U~~f)~~~:l-I~~1U~1~1Jf)~1~~~~~1~t1J~f) 1~ L~U:l.l 1'WLL'YI~ L~U:l-I~1f)LL~~ L~U:l.l 

~l:l-11"~LL~~~1,.t1,.~nf)~Wf)~LW~Bf)nL~U 2 n~:l-I~f)f)f)1DWf)~LW" (orthophosphate)
q 

~ i..I a" d d d 

'D~t1,.~nf)~~1Uf)~~B:l.l7.lf)~Wf)~Wf)"~L'W~~B~~B:l-IL~U1 LL~~1~~Wf)~LW~(polyphosphates) 

~~filu1u1:l-IL~n~t1,.~nf)~~1Uf)~~f):l-I'lIf)~Wf)~Wf)1~:l-Ilnnil 1 f)~"f):l-I 
q 

.,."" col., ~~:l-I~~'YI1~L~:l-I1Jf)~~1,.t1,.~nf)~Wa~LW~ 
q 

~1U~~:l-IU~'YI1~L~~~1~t1,.~nl"7.lf)~~1,.tl,.~nf)~Wf)~LW~Lrlf)U11t11~1Uf)1~1" 
q . " 

~~nf)1~ di~m,. Lt1~UULLtI~~mn:l-ll!J;u1ual~1':i ~1"1~ 5 LL~~~~~:l-I"j~~l~'J,.~m"r. 
q 

'lIf)~~1,.t1,.~nf)~Wf)~LW,,~Uu:l-l1~1Uf)1~1" 
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~l".fl~ 5 ~~~U~,a~~11U".f~n~~~~~L~~~Un~1r1u~1~11 
q 

• 
~oo~iJ~ 
q 

STpl SlIMP SAPP rSpp 

.,; I 

~11~ L1Jum~wn~ 9.8 6.9 4.4 10.2 

nl".f~~~lU(n1~/100 n1~ ~l".f~~~lU) 13 >60 13 6 
... 

1J".f~lm 

... 
1J1~lm 

~ 

P20S(".f~U~~) 

~ 

Na20(".f~U~~) 

58 

42 

67 

32 

64 

28 

53 

46 

d
't1m: Henson LL~~ Kowalewski (1992 ) 

ISTP: Sodium triphosphate 

SlIMP: Sodium hexametaphosphate 

SAPP: Sodium acid pyrophosphate 

, TSPP: Trisodium polyphosphate . 

Iii· I 

~lVi11J~mii1~.nJ~'t11'3 L~~~~lAfl!'lJ~'3ii11".f1J1:tn~1J L~~lilLL~~~~nl'nI.111J1.n1:ij 
q . 

", 
d'" d 

~lVi11~~'3'tl. 

1. ~11~ii11~1".f~1.'tl.nl".f~11J~~~11~L~'tl.nd~~1'3(buffering) Van 
q 

.", . 
Wazer (1971) ".flU'31'tl.il~~1D~~ii1LW~ii11~1".f~~1~~1~il1~~~~1~11~L~'tl.n".f~~1'3 

1.'tl.~1'3 2-3,5.5-7.5 nSl~ 10-12 nSl:::~m".fii.l~mii1~iJ~~'3n~1111J1.n1.'tl.m".fe.J~~ 
q 

Q a" d c::. ~ c:o ~ 
f.J~~l1m'l1Jd::: irnu ~d~'3~~ b'iilln'lJ'3 useLan 

2. ~11~~1~1".f~1.'tl.nli~1Jn1J~~~'tl.'lJ~'31~Vi:t~~1J't11Jl't1~~nl".fbri~~~mnl~ 
q 

'2I~'3Blm".f ~~~'tl.1~Vi:::1Jl'3?$U~ b~'tl. bL~~ b~U~ mmilb ~mJ 't1~'3U~'3bb~:t LVi~n~~~1J't11Jl't1 
I I I i.I 

~lAfl!1.'tl.m".fb1J~U'tl.abL~:::m".f Ln~n~'tl.".fii1~~~~~m".f1'tl.f.J~~iltl&~Blm".f ~~ii1 b~~~:::umj'3 . '" . 

nl".f~1'31U'lJ~'3~~~'tl.~'3n~111~unl".f~1Jn1Ja~~'tl.bn~b~Uii11".f1J".f:tnv1JL~~~~'tl.~~:::~lUii.l 

1J> 
VI (Ellinger, 1977) 
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.	 . 
3. ditlmj1uttl,~~~nfJ Ln~tl ~tltt Ll'f~Gflm,mL~ni1'~mUI~~il'tJ'~~~1J . 'II	 • 'II q 

. 

snnnilm1~'tJ'~~ ~~ttlUl'{l'til'tJiii;1m n1Jtl~~'tJ,~ntl1J1Utll"'1'Ua1;;11~ Ln~n1' 
q 

.d g" d ~ • .,	 ~Q	 CWQ 

L'tJ~fJmL'tJ~~'tJ'~~1J~1WU1~tl~tl~~'tJ,~ntl1Juu ~~~~1..,~mtt~1Jfi1Jl~'tJ,~nl'~tl~tl~~ 
q	 q 

d 
'tJ,~ntl1J1Utll"'1'L'tJ~fJu1'tJ (Van Wazer,1971) 

~tl~L~~il1J~1Jl~1~~~n~~tll"'1'~~L~"'~lfJ'tJ,~nl'L~U~1u~~nl,~qL~U 
.	 'II 

21 2.1	 • 210 • 

~11~nu~lnnl,1~~11~;tlu1uiu~tlUnl'~1n 'til1«1~~~~nm~~ilLUtl~U~~~~ nl,il~~ 

U1J~~nl'Ln~'tJDn1Ultltln~L~iu~~L~uttlL..,~~a~nl'Ln~n~u~u1utll"'1'~~L~ l~u 
q . 

t. 

~1Jn1J L..,an~tltlUU~~~tl~LL~~~tlmUi~~1~~tltlu L"'~lu'bi~l~l'{lm~~Un1' Ln~'tJDn1m 
q 

I t. ~ 

1~ tllUnl'Ln1J1n~1~~L~~U nl'~1u'tJ11J'tJ,~a nl,~~nl1Gf~LaUU1..,~~nl'~~~lfJ 
q	 q 'II 

t.	 ~ • 

'lJtl~tl1"'l'~~ L~LL~ L~amL~~ Utln~lnuu~iIa~nun1'~~L~fJU1~1Ji L1Q1,~h"'Ul (freezing
'II 

J dI cci I cci cw 

burn )~tl~tl1"'l''YI~L~LLlJ LfJamL~~1u'~"'11~n1' Lmnrnn (1FT, 1990; Henson and 

Kowale~ski,1992) 

Ho( 1989)'lfJ~lUiln11LL~n~ Penaeus monodon 1U~1'~~~lfJ~tl~ L~~ 
q 

~~~~~'tJ,~na1J~1fJl"ll L~fJ~lw~~tl~ L~~ lwLL'YI~ ~ ~fJ~lW~l'ltl~ L\'4~ml~ L~'YI~l'Wf)~ L~~1'f)fJ~~ . 
\0 

40,40 LL~~20 ~1~~1~1J ""a'tJ,~ntl1J~1ul"llL~fJ~lw~~mH\'4~ LL~~lWLL~sH~fJ~lw~ 

~tl~L\'4~1uE~'1~1U 1:1 ~iltlm..,n~~lnil 50"llLUUL1~1 8 ~1~~ il~~1~n~L~~~1 
q 'II	 q

I'	 g" • 

LL~ L~tlmL~~ih n1J11~ -200"ll iln1'tt~L ~UU1"'~~n1'~~~luimfJ~~ L~fH 'tJ~fJ1JL ~fJ1Jn'U 
'II 

11~~11J~~ Henson LL~~ Kowalewski (1992) 'lfJ~lUiln1'LL~n~1u~1'~~~lfJ 
q q	 q 

~	 t. 

~a~ L~~ L~~~U;tlfJ~~ 8-1 0 1~fJU1..,iin ~11~n1'LLn~ L'tJ~tlnn~'til1~~lfJ~U 
q 

Wekell LL~~ Teeny (1988) n~11iln1'Latl~~m')'f~tl~1'tJ,~u1u'tJ~1 

LL"ll~~tl~m~,jtl~~~~~~ln'tJ~1~e,hun11 Ln1J'in~1~1fJn1'LL~ L~tlmL~~ttl~1'{liIa~nu1~ 

1~fJn11LL~'tJ~11u~1'~~~lfJl'l1 L~fJ~1W1"wtt L\'4~ L~~~U;tlfJ~~ 5 ntlu'tiln1'~~~ 
t. 

Utln~lnU~tlttL~~U~~l~l'{liItl~nun1' Ln~~~nLL~nU L~fJ~LLtl3Jl~ LUu~l'ftl~ L~~ 

(struvite crystal) ~il~n~~~~nl'tJ;~1tt~alfJL~~Ln1~~tll~'til1~~1Ji1n~Ln~ 
'II 

t. 21 " 

-.	 ~11~L~11~~~1~ LL~ilnl'1Ji1n~~~n~~n~11~~'biLn~BU~'lfJ~Un~1~ ~~Ul'l1L~fJ~ 

~tl~L\'4~~~~1Jn1J~tltlmL~nUL~fJ~~LUualL"'~~tl~nl'Ln~~~n~~n~11(Ellinger,1977) 
.	 . q • 

n1,1~~1''tJ,~ntl1Jlw~\'4tl~L 'W~1Utll"'111~iln1'~~1'QI,11~mj1u11fJn1' 
'II 

~tl~ GRAS (Generally Recognized As Safe) (Henson and Kowalewski 

,1992) ~liin~lUM1~'!1~~~nm~tl~~1..,n,,~ (2529) nlwu~1~1~1'{l1~~1' 
q 

_._- .. _ _._.-'. --_.-_.- _ -_.._- - - --, 
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bb 

LR.U~I1M' tLU~L~IJt~t~~"U~~' ~"~JJL~N:~~~JtM.LU'in~~~rt,m~~rt' lLULR.U~ . £ 
b 

~~"U~~, ~11~JJL~N:~I$~HtLUntl1~WUW!:!-LR.U~ .Z 

Nl.11U~~' 11.11 !!' ... l 
b b bb II> 

~JJL~N:~~~HtLUn'L~'L~~' I1~U~!-N:~~l$' tLU~~~~,,~t~trtrtlloq,1.t~~LfW!:!-LR.U~ . ~ 
, ~ 

III 

~lM~U~~~"U~~' n~ , ~R.UE~~~N:~~n ' 
.I ~ 

~'L~n'~~t~~M~'L~H~rttn~'ULN:~LN::rtn'L~~'~~~~U~trttL~~'LtLUL~tL~U (Z66~) t'I• I '. 

~ b II>

PISM.areMo)1 ~~" uosuag N:W~lU ~ ~UUf\lJtLn~~N:W S nu, m.~~~~~Ilot u~~~~nM.' 
I'D '=' ~ I'D ~ I I'D '=' IP 

~ , 

~~~~~~~tn'L~~'~~wmLN::rt~~Lt~'~~H~'L~~l ~tn~N:tf~:IJt~n"~Lr~~'L~Lr~~~'
. Ib ~ 

~~~~M.lt~tN:~~ 1t:!U."M.l~:"N:~~' lLl~~l£rttn'L~~"U~~' ~"~JJ~1!~~rm'L~t.t , ~~t.tI1~U~trt 

6~ 




