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The research on factors affecting the quality ofThai handicraft products from lotus aimed 

1) to compare how to last the quality of Thai handicraft products from lotus 2) to propose the 

ideas to last the quality ofThai handicraft products from lotus and 3) to study on the satisfaction 

towards the products from lotus. The process on how to last the quality of the products was done 

by three methods which were using flower food, using alum, and using lime juice. Products from 

lotus in this research were wrist garland, Phan Phum (lotus bud shaped like stupa), Toop Tian Pae 

(raft-shaped bowl oftlower containing flowers joss-sticks and candles). The originaJ products 

were made and asked for the satisfaction from the target groups which were 100 of housewife 

groups, community, handicraft workers, university students and interested people in Bangkok. 

Data collection and evaluation were processed by questionnaire. Data was analyzed statistically 

by frequency, percentage and mean. 

The results of the research were as follows: 

1. How to last the quality of lotus 

1.1 In step! , folded lotus petal, added with flower food (formulaI), had physically 

changed. L *= 49.60, a *= 18.40 and b*= 0.92. The most appropriate formula was the ftrst one, 

which was made by lOOOcc of tap water+tetracyc1ineI/2 capsule 250 dose, because the physical 

change of color was less than that of the second and the third formula 

1.2 In step2, folded lotus petaJ, added with flower food (formulal), had physically 

changed. L *= 46.44, a*= 14.10 and b*= 3.16. The most appropriate formula was the third one, 

which was made by lOOOcc of tap water+tetracycline1.5 capsule 750 dose, because the physicaJ 

change of color was less than that of the first and the second formula. 



2. For the satisfaction on Thai handicraft products from lotus 71% of the respondents 

were female. 37% were within the age range 21-30 years. 45% were university students. 

Product satisfaction was classified according to pattern, life cycle, durability and 

utilization. The overall satisfaction was at the highest level (3.59%). Product pattern satisfaction 

was at the highest level (3.63%). Satisfaction on product life cycle and durability (for 5 days) was 

at the high level (3.29%). Satisfaction on product utilization was at the highest level (3.85%). 
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lJl::W~ l1lJtI1~fll'I 'D~lUl1tJl1U1UJJlfl\l\'! JJfll1lJff:;~rlf1 Ufl11'U\HH u~::mtJl1t1~ll1tl u ~w 

~"1lJ'tfU 1'i4 f)1rJuNa~ftW~'m~latlfl~ff~'tY;lJ~l'Ulf'(l'l!Jn~' 'U l::~1J'lh:;'l1f'(~t1'U 

1. ,";t11ilitJUlfitJ1J11ifllll~Ui'mntJWft1Vt\lV~Na9lftW~~lUU1UUU'l1U 

1.1 f11'i ',*ffllflll1l'Hhl1i'mltlfl'~ 

1.2 fll'i'fffl'I~lJ 
" 1.3 f111H/UllJ:;Ul1 


...l Ai QQ,ltI QI 1"'.1
dGol
2. IVtVltYU flUU1flfl \'!flll'flUlfllJ1N~9lflWctH1UU1UUU l1tJfl~'U 

2.1 1JltitJflA'tl~jjtl 

2.2 'VnU~1J 

2.3 UU1fi{JU1IVt 

3. l~tlfffl\llfl11JJ,"~VtVi ~,l.l11uUNa9lftWrti'nu U1UU'lJ 'l1tJ 

1.3 "eUl"""8~n1119fJ 
!'! !J'~ !'! ...... d",.J 	 '" 

flll nmnm ~U '1JUfl1'inflill1Ti flll lOUl fllllfJWfl1Vt111l1lJl::fflJ'U tl~flOfl'lJln9l91U~fl'tf 

Na91flW~~l\JUlmJ'lJ''t1tJ 31i'~uri fl11'fffl101l11'Hill1i'UflOfl'~ flll1.flffl1tfJJ U~:;fllli~ 
d .I .... QI" .., , ... ~ 	 ,'JI'''' 1!'" .1AI 	 •fll1lJ!tJ\J "I1~N~~flWorJ~1\J'U1UU'lJ l1tJ lJVI~l1lJfl 3 lJ'i::U1l1 ~Ufl 1Jl~{JfHlfl~JJO Vtl\J't'JlJ tl~:;llJ 

"" t't'w'UUVt 

ftlu,h''Um1''tl'Wltf'Uft~1 

1.3.1 	 ~1UU19l'U '~Ufi niUfll1tl1mi'flillflOflUl 


1) flll HftY1Hnl111ffll1i''lJfltlO'~ 


2) fllllfffl'HflJ 


" 3) flll'~tlnJ::\Jl1 

1.3.2 ~1uth9l1lJ '~"ri fll11.1ft·n'40'~11.lU1JtJNa~ftW..rnUU11L1J'lJ' 't1tJ U~::fJWfl1Vt\ltl~ 

Na~l1rWct1·nuU1U'lJ'lJ1VI tJ 

1) lmltJfl~o~1jO 


2) VtlU~lJ 


3) l1.ltfitJUUVt 
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1.4 liilllihHl'U~n1Jtfl1~m1 

1.4.1 111:nrn~l~1Ji'fl'WlflWfll'W~lU,j'lU1JtJ 1Y1t1lQlfl~t)fl,j1ff~~tHfl"~llnJl::ff1J 

1.4.2 flf)nU1J1JHii~nw~~lU,j1m.J1J''t1t1 3 1111111tJ 

~1v:nrn1~ijfmrnlYlAi1tJ~~iiill~::tM1Jl::ffll~tyA 
y. oil, tI Q., ~ ... ,..1 ...

1.4.4 n1JnlJ~f)\!i1fl111J'W~'WtJ \ll U1J1JHi1AIlWcrH1U1J1U1J1J YlV fllfl1l1fJWfll'W~m 

Nlt~tlW~"'1v1inll~I'H1J1::ff1J~~~ 

1.5 1h::IfJ'lf11~ftUdli)::'~rU 
1.5.1 Irlufff1~l1U1Y1H 1Urnll~1Ji'fllnNltAflW ct1~lU,j1UtJtJ 1 Yltl 

~ I 4 lj/ q Go'.t QI" '1
1.5.2 ff11J1HII'W1I1Ji1fllUi1ttlA01qrnl "-Il1U~tJ-IlNi1~llwcn~lUtJ1UtJl.J fit! 

1.5.3 ,rJU InJ1m~hJrnll~1J11t1 '~~D~"1J"UUi1::lllfllOn"\.I 

I ... I '" ..."" t1'" , '''~ .J.K'" .1
1.5.4 ff~lff11lO1lINt!Ul't'SUl'l::D'41n'tlrrn 1911\..t''li'i'ilJ flU 111lJUYI ~ \ln1J1n~U 

1.6 AunAUJ (Keywords) ..ft-3tft1~nl11"'0 

1.6.1 Nii~flW~~lU,j1U1J1J iYltJ 

1.6.2 flWIl1l't~V'H1\J,j1 

1.7 n16'UU1nftfl 1'Un11190 

'" " ...- 1I11'1t1fli1tH1ID 

- 'W1\J~1J r----. 
- It.iLiivuu'W 

44 .., 

llnl1tjUDlfnn 

1. fl1'S'~ffl'S01111'Sth\1'r'U~Ofl'~ 

2 fl11'''ff11ff'lJ ---. 
., 

301,'4\1111::\.111 

"" ., ... 
flWIl1'W~V'lNMlflWcn 

~lU,j1U1Jl.Jintl 



...I 
tJ,,'fl 2 

, 
.ac:t QI 0.1 01 

1. mflffl~lflV1fll.J1.J1ff~~'Hfl'tf 

2. ltlflffl~ l~tldtil.J~l\J'lh~~'I:Iiul.Jl.J1'YItl 

2.1 'lhdiit1111UrhnJ1'Utl~fll'ltJl:;~'I:Ii~tlfli~ff~ 

2.2 f111lJl11J1V"tl'Uh~1~ '1 ~'.n\Jfllnh~1\J'lh::~1:Iifltlfl'l1ff~ 
2.3 1Jlntltl~tHiitl 

2.4 'Vn\J~1J 

2.5 UUl'ilv'UUl'f .. 
3. Itlflffl'mll::~l\J1~tlYilnu1.u'tl~ 
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, 
4. cvutu' 

1. ltJntn1UllllntJtJl"flfltJ~n1f 
~ ~ . 


U11;h.I'Iliijll";~'~\h ...itl-tJ\J11\Jfbj"hl1Dtll{Jtn1tl!"'fl'WW"0~flW~ l1Jfl111J~ U'nnn~~o'U 

~\J1\JJliitt1tJn~8n~-n0~tI ~01JJ1t'r:01~ Od'uJlilm'4mnJfl1~ fiUfll1iJit"t1~U10d1ulOl;U 
~ ~ 

... Q '!!II'" 
. 

.... ' !II J! Q .... J! 1 ... 0 

~:1\JOOt1l~W~ 191 ~:"1J1Jl\J~~U~~m..u'lfl m\J"t1ntJl11J11UllJ111110\Jtl1U 'U 1~Om11\JO\J1 "l1: .. 

1fJ~n,j,11Jlgmr8V fl~1J'~V~ 4-5 fl1\1J ff'l.l1101Jl;jU111~Offn11~1J"l 'h~~1U fl~'U~On~1U1U1Jln 

~ 

l"i tWWOU 11 "'IlfJiU 1t1'tf'j pj1~ij~1\J1\J11-nlVii .. 
~8nU"U1"111 qj n~1J~t1nogO\JftU1Ilfl "Ont}lJU"Hu-ilU U111 f11~"'tnJW:ij iiVt1'h 

ff~~1J~n~ U111f11~U~~ \1~ou1i~·m".:J MOn111 hJ\I~lYi~:: ''U\h1l1'';O''O~l'tiul~v1nmj1,.,-n1~ 

tllJlJ nH'Uiu'U'lfl1lJlml';v1111J1~lYiOnullhfl~n aCJf ~11'1f111~11~J\Jvll1l1no.:J11~ 111\JUft::11J 

ffl1l1~mh1Jl'rhtJl'1101l utfl" Ul111ilJ ~onl-n-H91 ff~911J.:Jfl'lf UV1J'I.I tJ1tJiu.ql"Vfl1'jUVfl '11IUih. 

~i1ui MtYlrlO~~lfl~OflU1 'lifiov'U1U . 

t.l fl11IftUINrUlen;Jl 

tI \lflmn 2 1~01J fll'j1t11J"8fl~:::1t11J \J~0\Jl'lllUl1:::fl1'.Hfl1JitOfl'U1 tn:::v:::""oflV~~1J8g "V9Iit 

. .. 
fl1ni~"on "onu111 ~::pj"'1.11tl 'A'I.IU1"9111Jfl11lJ9i'O~" 0~91f11~UU fl1'jU01tJ11 '"~ ~1fl 

11'" d d 1 ~ d '" , .. ... I 1 '" 

" 1,f";HII1U~OfltJ11 40- 50 CJfll • ~1f),r'J'UllJlti"'I.IU1"u1l1i'''lrltlfh (fll-n:: 10 "on ) fl1'ji',,~o~ 
" ..

i'",lv~',fn1u~f)mi.:J 10 "Of) ",H.:J~1f)UU;~";f)~1V''UU1 Ull'l1J",riuril "f)nU1ffllJ1'jm~1J 
N-nNi;~ 'A1.h::lJ1W 3 l~f)U 1~tJ'Jb~~':hijN-nNi;~lJ1fl ( '~OU~ 3-4 11"'~\)lnt1\1fl ) ~:'~'U'VJfl1t1 

"'!01'Ul~U1U u~'utti1~fl~11U119::1~1J1Ul~'U 21U 

~U'UDOYi~ :'1" 11 ffl ffU 1iiV1J'lllitOflU11111f1 uii~ fl 'S'S1Jlf1 HfflffU 1 I ttiu ,rlua~ 

ffflfll'j\!~lYi'j:::i'91U~i'tJ'U;1~tI~::~11U l~tJi'~~flu~~'U"'iln'U'~~l~::11~\I'lfl ufl::'umm~ 
" . 

ff1 ffUl'Vj fl '1 mh.:J1Yil1::~t1flU1;jfl11lJ',htif:Y~8Yi1::"tl"11 fflffU 1 ~-3U'\.,I 1\J~ftl","ijmHJ1V 

"on'~\l::ij"8nu1'~~l11tilmfflJO ffl11i''Ufll'jff.:J80n''\.,111 'W.ff.2S43 "t)fl'lhff-3ot)mrJuou~1J 

~ 14 "t)~'~"ofl~ri~oomf~11lJfI U-n::~ff~60f)~11rl~'AUtlfln1Jflul;jtJ'lJ'h~-nl"91Ht1~::l'nff~;j 
cv 4 4 l' QI GI ~ 0 l.d ,., jI I " 

flUU'U (l 6'W 'j::'1"li'fflffU 1 lJfl111JilI O~ fll'j "8flU 1ft,,~omlJ'\.,I 'il1U 1\..1111fl1l9llJ'I.I 6U1I11 1'jl~8~ 
~ ~ 

ff111 l'H)t1~tl~t1-nlvrn~ t)dl~UfJWfl1Yi~ i1'il~U'\.,l1~~u 'j1Jiu-Ul~~'utI'j::ll1flUl1::9h~t1 'j::lflttUV1J 

\h"OflU1't1t1'j::~1J~f)U~~ 1"vm'ju11t:ll"tlflU1't1-nOV'uol~Jl1iHl~u1J1U'iI::UtJlI'~lJlJln 
J ..l 1 .! " "c:j t iJ ~ oJ I I ~ iJ '" oJ ..
,,\.1 CJf-3 U1Jl1\HI::fl-n11 11111Ufl~ 'il'iltJl1~1tJff~'ffnlf.!Wfl1'Wu-n:: ntJ"1Jf4t\-n"fJWt11'W"o~ 

..........
" 
~8f)1J1~.:JU 

http:tJ1tJiu.ql
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.., 4 u u 
1.2 TtU1i'U1UUlftililefl 

",.1 .... l~!'lI iJJ/... ....04 "" ", "" 
~tlfl1J1'Y1tWlJ "IJllJU llJ~PI~UJfllJ'I1tl1'Y1tJ1ff1tY"'i11 Nelumbo nucifera Gaertn lJl1111tJ 

QI~ AI t d QI~QI 

't'i'W1U11:11 111tJ'I1tl ~llJi'lflllw::ltl'nmt1:: ff\ltl~PltlflPl ~'W 
... ".1 l' !it tI"" tI ~ .... o4 I1.1 'V'f1.Jl'YI 1 \I\J1P1P10fl 11\11 ni'll~lJllJ'W'YI'i~l mn i'llV ~tlnll'tflJ13 lJ'I1tl11 

U1'tfi'l'H'I1lJll tJ'1lJ t1'Y1lJl lflm::wl'4 

1.2 li'Ui~ 2 \I\..n~~wn111tV nt11~lJlrl'W'YlH1l11ja'Un'Ui~ 1 Pltlflff\l11 ij~tl11 
U111i'1'H\l11 1JWc:r1~fl ~wan~fl 

1.3 i\Ji~ 3 \I'Ul~Pltlmgfl ni'l1~lILi1\J'YIHll11jmni\Ji~ I ~Onff'l1l1-.:1 ij~tl'h 
u1t1n~~ U'll1i'1'l~~1.J U11~lJ 

1.4 li\J'(~ 4 \I'lJl~Pltlf1 l11tY ni'll~1I1rJ\J'YIHltI'';Uf1ih;flllW::t1tlll1l1t1 PlOfl 

~'I1lJ ~ij ~tl'h,jTYI"1{j 'tfll11~tl'W ff9l9l1Hn'lf lntY'i~'l~ij ~u,,:: I tI; l{jfl""ltJn~lJ1\JlJlnUf1ij\l'U,PI 

d I 

,,,nn'll 

1.5 i\Ji~ 5 \I'Wl~Pltlfl111~ n"1~lJltl'YIH'111j6'W";\Ji~ 4 Plf)t1~\ll1 ij~t) 
11 U111i'11{j"11~tl'U'YIHt1t)lI ff9l9l1JlIV 

.., .., .I....... ..,..,
1.3 Dfl"WZ'2iWll"'UMTtU.YI~'UrH1Jlftil~fJfl 

" . 
U~'~ijlJl91'i!l'W\ltl,:,j"f)fl,j'l u9i-n\J!1\Jfl11lJ~tl~fll'i\lm~'Untlfn11 ~',j V6lJtJ1n'~ .. 

Pltln 'J1tY~ ff"afltY~1 tY ~l'U~tlflU~~m ~i'1Jlhl1\rflPlOn '~il 1itln:ltJ'lf,r'~\Jl'lJ1'WU":::Ol 

"'lJ ff ~'i:::v::: 'ni'lfl 'l'i'YI'W'Yl1\J flt) fll'i \I\J rl~ L'lf1.J 'YI'U 9i tlfl1'iL,j~V\J 11tJ,,{j \I tl~~W ·tuJij 'YI'lJ 9i Ofl1'i 

m:: 'YIlJ m :::lnm.ui1'lJ~'lJ 

lI91ii{j~'.rJ'lJ og'1.Ji1~,,j'lJ\lO~fiJWflll'4"f)fl,j'l flf) n~mwmrJ\J ,,,,,,'~~lV1lln ';1111' 

'~lrJ\J~~t){jfll'i"f){j~lJ~lflfl i1t1U~fl'lJl~V{j 1-2 1\J fl~'UPlf)m~lI~~l{ji'l{jl'4!OlJt1~lJ\Jtlm~lI 

UfftH61m"~tn 1U~6lJl1~lJ11~ Fjrl{j66t11J6n11111t1"Pli1~11'~.mril1"~'~ t1nfhtlt)n~:: 
.1 

lJlt1\1U 
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Qd d.d d d" 1"'" '" 11 , ,,: ... 1~ 11~ ..1.4.2 11ifll'Hfl1JlflV1 LfltJLflV1ii11Vflll '!1lJOl1flm'\.J~Ofl 9lU11l'tf) l11~nlU~f)fl'YIVn 

" lH)1J~ f)fl'Ih'nU~01JU'UU U~1\l~'lhlJl11~H'IJ~l1W~lJU l'1h 

1.4.3 fll'H911VlJ-d~~l11iil Vhfl1~fh~Ofl,j':)fhl1:: 10 ilOfl 1~Vl'l'Hlimtll14VU~91~iilOfl 

IrlUl'tVU1~fl '1 un1,j~fh11' ~nfl'lfUUl''IJ1J11Jl~1J~flflU1 i.gvl~~tl~mvlurJ'\.J~~~iilflflltl'Ultfu 
d '" ,,,... ! ..6 

11:lfl 'llJ~ 10flfl'S'I11'1H 

1.4.4 fll'S'UUff,:j ~~l11iil111fl~'UltJff.:j~flhi 

.,. "" .. IV
1.5 1:nIIifl!1"nl1t'U1QlJf,lW.fI1YfI1l'U8-1A8ntJl 

" fl"~ ~t"YlatJt}Wml'tl~l'UO.:jiilOflU111~,:jil


d .. 1 , . .•. '.1. '" ~
Q cl1.5.1 lfl'U1flV1 U'S::V:: 1Jll11JlzfflJOO'Ul1'SOUfllflU u'YIl l1iltyIClVt}Wtlll'tL'S1 

" 
1.5.2 fll'.il1flft'l14iilOfl'lh~lfl~14 lillt1'ft'lUilOflU1il 

1.5.3 fll'Jl1flft'llJtilOfl1J1Uft1filfl11l10'U~1V601JU'UlJ ,\1hrflntJiilOflmZntJti'ULn~1 OrJ 

II • II tI 

1.5.4 ilOmJ1 hj'~U1rWlJVfl1l1rJ11tl'Hl1fll1flOOfl~lfllu fln '~i'tJU1'U<U'UfiOU 

" .1'"ij'U lVu nfl 

1.5.4 flTHhUl1::~fl~OflU1ff~~lu·.nhv ~ofl':h'~'i>l'i''lJm'S,'jfHtiufll·H;jVi'ltiU'UO.:j 
"" ""... " flntJ~lt}mll1,rln~fl1'SilUl1:;fl11'UlilU1 I1'lU~l1,,rri~Lff~1Jfl11Hf;91lOiihn;.:jffu 'HlOwuilLr1u 

8fl{11J14fj'!1~nllt1'~Ofl',j'1~V1hv 

_Of ..,.., .. oJ 
1.6 lJ'Y'11'2Wl11"'U8.:.t~8f)'lJlml~nlllH1Jlfttl'l 

, " " 
1.6.1 flntJ~f)fl1t114'iI~l 'iiI~lliflntJ~oflltiu ~l1vh1t1'n~flWflnl'lfl11aHOUl1:: fll1'\/ltJ 
• , " t II 

ff1ll1~njo.:j lfl~oflU11t1U~Ofl'~liijUltJH lii1tJlQl'tl::11~'U.r~linlu~ofl tJ~nwHI'U91~ ,hVl.:j 

.d Q.r 1 ...... ,: '" ~ "..0 "I ... AI
l'Il'ttJlfliil'UU 14 laticifer 11 'lOI'StJfl1111 OUltJH 1Jl1fl)JW::11J14 1C)fl1nl~V1 '1 l1 Hll1l11tJ '1 1C)fl1l1 

•Q.QI~q" 6:A: JI~ : A ~ 
~~910fl'\.J11JUnfl'tlW::fl~ltlnO mtJ'141JUltll~'U'Uff'Ul1 latex 14ltJ1~'1.h::flO'UA'1tJlU6V1'11tJ'l~'U 

. d -'I , Q' .. • ..I ... : ... : ~ : 
resm 11 il::l1J~Uu~ l't'IJ1Jlfl 'U'U'H1Wl1 OOll11':i l1JOff114 111J14ltJ1-3m~'JOlJ'!11"" 'J O'IJ l~lIHl1 UllJl 

~ . 
-30t)fllJl\lflti'Ufl1fl1ffflnllJltluffflthun::miltl1~~fiUL~14ffltJ lijO.:j~lfl1ni'ltJ~fl~Vl oxidation 

' .r!:II .d q d".4!t.Q. 1! 4 : Q,t 

'U'U1Ufll'H'I'.:jlff11Jfll11tJnVlJfflJflfl fl111fl~1Jl~UHn fl111J'Hl14 fl111.11J~Un::fl1'S'Ul~Ul11Mfll1 
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, tI tI 

1.6.2 m'iLt.liltJuihJV'Ifl~'U~6fl ~tJflUlihJ11,rUflilmWfl.rUU flfl 4-7 flil'Uil tJ'I~hff'U 

,.dHnU ~lUU6fl~6'1flil'UiHT~11t1'Ul~tJl ff,)'Jfliltl1'Uijffn1iitHtI'Ul~Vl flilu,'Uijlh:::111W 
tI 

J2-16 flnlJ l7tJ'I~ll~UiU10lJ!lU16'1~6fl ff1'u~{)mhff"1111 flil1JU6fl~:::)jiMjrnlhn11111 
... ,.".. 1 "...... tI '" fIIdflftlJ UlJff'l111'Vi AV~ft6~ U91 fl'UflftU11ff'\ll1 UL'Hft6'1mfl'UOV.. 

, I tI 

~Ofl,jllrJ'U~6flYiii tJ11 1~'U ~w:::ii 6'1L rJ'U ~ tJ fl~11 ~.:tli'U fl1111 ffA 1ff'\l6~ frfl illJ~ 6 fl 

Z -=R!:.Ct4 .d. ~~ Qq" d..J ~~dQI

'I1U U 6 fl~~llJ\J l'I{),! tllf1tY , 'U'\lW:::l1A tJfl'U1ftfl1!l W::9\111 111 '111'1119\11 ft'l mlLfllUfltJ1lln ') \l flft 'U~6n 
: d CI .c:t w , ~ ~" 1"
'b'UU flfl~:: \)1~ln111fll~tJLlI'Vi1:::ffl'\ltJ1 fllV' 'U'i::tJ::n~11l'fV'I 1-2 ')Ul111U'U \l19\6~fl11 11;] n 

... II" I 't.l0 ?t fII d... d !3 ~ '_1 '" U\lfl'U LAAfl mL1J'U9\tJ'ILA~flft'UAtJfll'U\lfl11flWtll'WUUtJtJfl 1Jl'HltJ "l 
.cO .. "'?t !! "'!! ... 1 !!I "4 " d 1I
ffl'\ltJ1~tH't'i'l11'lJU\l'\ltJ'IHfl19\q\ll'\ltJ111fl~O '1l1ftft~'1\l::O~ U organeU mfl '1 flltJ U 

• I W " 

l~~~Yil~tJfl11fl~O h'Vi~lff~ l~rJf}di1Fnr'liu'u'\ltJ'Ifli'lO hl'fi'llff~ H'I1'1iulu'\fo'lflft61nt 

Cllff~t.l'i:::fl6'U~1tJMI~Uft::1til ~U ~1tJ1fll '1ff!1'l'\l6flftO1'i~Cl~ t.l '1::: flfl'Ui\'1tJ~hu111~'7 tJfl11 

... : • dQ I d VI 41 QI!. QI ~ 
prophyrin CJf'l'l1fllJ'U111a:::ff1U111'1l1L'HJfl11 phytol 0If'l'l10lJ &'\l11U A'IUU ff1U111'\l6'1f1fttJ h:Wi'l~ 

~:::~'19116~~ffl'U1 tI'i9iulm::af1U111'l ~::Fh~1tl~~MlA 
9\111 t.lfl~fI fttl 1'iili'l~~ flff!l'1~UUi'I::ffft1tJ~19\i'ltl~n~1 1U 1:: 1111'1 mll~mJff fll't'i'\ltl'l 

fI' QI ~ J 1 "'1' 4 °1"JQ,I'lC]fi'lnfl1HHntJ911~::lflA111fl~U flCl ntH 11l1l11JLlU'I1A tJnlflA111\llfl 1) ffml'ffl'iAl11 11 

O::9t611'\ftl~U11fl1\JI;tJ1J (Mg) 11qA80fl1tJ~lfl111 '~ff1'i pbeophytin ~'I6'1fHijffl~tJ1tJ~ 2) fll'i 

';1'11U '\ltl'lltl'U101fll chJoropbyUase \l::lIvmhu ";1LLCl:: ff1'U 111'1'\ltl'l111Htfl~f1fttl '1ili'lti'tlOml1fl 

nu 1I~6'1miHTa~tJ10d ffl~tJ1'\lO~fli'ltlhili'lti'\l::11lJA 'tI~tJl~tl 3) double bond iU1'1U111\J 

. ° 4 "",.I 1 ","~ "" porphynn ~fl111ftltJi'I.:J 9i'ltJl'iUflA~U ~tJfll'iOOfl91 ~91tl1tJflflfl9l'l~U 

~., I .. d'" , ?t.., J! 1 fII 1 ~ ~ '" d....,~ '" 1 ' 1J 9\ltJfltJH11U .:J111'l1tl1111JU9t1m::~u 11fl~tJ 'i11i'1ftffftltJA1L~1fl0101Ii'I U 1191tJ.:J 1JYI~1'U 

fl~1flul.iiAA.:Jmh1~H~U 
d.cO d.... ~ "'... d,1'

1.6.3 flU l11 V1~fl'lfli'l'UA1Jfl fll'lI 11 V1'\lO'lfli'llJ'I1UU Ofl'\f fl'lAOfl'U19:::ff '1lfl 9\ ll1 U i"I 

't'ifOlJ '1 t11Jfll~\ll'1"IJtl~ff~Ofl fl1'il~tJ1"IJ0-1~Ofl,j1m9111\llfll1~ltJff1L'11VJ !,s\,! 
tI , I 

1) ~lU~tlfl~~\h1~t1otJ 1i10'l1l1fl)jii.:J111~A9iunl\.1~6fl . ... '" ,
1~tJlll 'Vi1::A1JflU11i'JUA flfl ,J1l1ij U1tJl.:J A'Ifli'inul1'1'U~O 5.1 ~'Iliulijf)n1uAtJfll~uifl60fl\llfl 

~ ~ ~ 

~U';l111'tl1tJl-11m'60fl1Jl~~~ln1tltl1'\l6~OlU~ tlflU1'~ 01UA OflU1;'1~~tll1li'~111ot1tltJi'I'I 

: ... d" '" '" "1'}'.2) '\llYlU111 ~'1fl1' lfl'UlfltJ1 11 i'I.:J'1fl11flOOfl~lfl~UUt11~t.l~fl 
W tI , 

Yl OflU11liUfl1 1 ''Iftl1n'UAOfl1J1LClrJ AOfl,j1011l'~i''Ufll'm';tl1w8it.:J~'\lltJtJafl ('l::rJ::~l'1flU 
;'1"': : .q ~':"4I:tGl4&lA GI

11" 1tJ'tfl 11'1) ~.:JU U~1JfllJ1~Hlfl~ flll'\l'~'U1\J1U ~'UlflA~O'101fl1rr'\l\J1\J f1tl'Ul U1J\l::11fl1nl~ 

t1'l'U~{)fltltJfl1tI'I11'1Ul\1riOU~'\lltn.Jilfl\)::U,;t1'lU~OflU11Utll ~ tJ'I O1fllrnrU O1llij l:::tJ::'Yl1-1111fl 

http:flilmWfl.rU
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" ".d " " 
vu i~rfi{j '1i1111~~-1fi11'H1lJmfJil'IJtl,nj1 1 um'll'U:l:f1U'lfti'lU~tlflllCl:l:111mQil'IJtl-1ll11ul'itlll1'IJtl~ 

ti'1U~tlfl'litrllJl'Hl~{j~~ii{jfiu'~ J1~1In,j~-1'litr11l1'j(l1fl~tlu~;fu ',j'~ ~tlfl 'm{j'IJ1~Jl 
.. .d 4 : ~ : !'II 1'114 qQ .;.,J ~q

\J Ofl91fllGJl'Cl L'U'H VII U 0.:191 n'n~u lUu1 m'j'IJ1~U11lJutrli't1~ 't1 'W'II'~il91Ltl'fiiltll'W1I'lJlJ ,,1V 

, q d: QI' I .J I ..c:t 

1.6.4 01'J'j'H'lJ0{j0(111 flilll~On'll''U\Jon '1 'lJO~~OOtJ1'l1HltJ1I1fl GJI'~fll'j'j 'H01\l1l 

: A ~ 0'" Q ..Q. ~4 .iQ,Q A 'Ii" Q • '001 , ' ''­

1Yl'11~V1flml''lJl~\J1 C]1~'II'fl\J1 111fl~m'1~il91ltl'fiilU Uil:l:I01iilU1I~il 'l1flil'U~tlfln{j U91V.:I 1111 

nfj{j1utjUVU1~tl{jm~11~'lJO.:lfbU'lJ0{j-n'll'Hi~I\lU l'lV.:Ilt1~m'll1il{j l'1fU 

'J/ 1 , 'J/4 q.. .. 1 ... , ~ 
'1:w::tl~fI1tl'IJtl.:lm'1 '1V'lJo{j~on 1IflOm'1Ifl~'U'1nW abscission zone tltJ'H1W 0"(1 

ell t!lQ; J Q.d QI~'''Q ~ dJll..1 1 O{j~Ofl91H 1fllJ flil 'U~Ofl lC]1(1iltJ '1 nwtJ 'i):l:1Ifll'11,j"'tllJUUMfJ ltr1ltJ 91 'H191 'HJ11'W"HJ11 'VI 9:: 

fil1ll'flatJ~Ofll1il~ l~v'1iih.J1~U~il trl111~1110m~i9lllJ l'IJtl.:llC]1il~;;ih,,.rlft~ abscission zone 

'IJ tH na'IJ~ tlnv~ 'lim:: ~ H-i~ tldl~ h~91111 IiOlJ nl'j 11{j'IJ o~na'U~ tlfl 9::ijmniH11J 'IJ 0'1 

, 0' I Q,I tl4 
Ltll..l C)flJtlOll~tJ"'C]1ililflO'W1fl hydrolytic enzyme 

ih ltH1U'l1m'1 fl11JfJ1Im 11 1.:1 flll;; 'ill1 W l'hlft~ 'illnfll111 ff1l~illl'IJ 0.:1 lJO{111u1:l:1111'1 

tltlflcitl Q1Jl1Jtll'1tl~tI '.1911fliiu Ltliatllm:: ABA ~"loimnY.:lltrilJml;l.:1'~l1illl1fl'nij 

U9l'Ul-1mw~haiitJhn~tl'1iiimnati 

tjnnv~l\J'Hd.:l '~ihn~f1~iltl.:llh~l..lnltl~ii~il8tltl'tJ'ntl~il~ffiifl 3 1t1 Uf{1 

lh',jHlu170UlYil::.y, ~il6tlU\l::1 'H'U 3 1U9ltl1Jl flI11l1~1J~\J'lJO.:l ABA lU~ZH)tluv:a~1I 

lrJU 2 "hltl1t1U'1fl 3 Ifh'1..l1t1~ 3 ,rlu 4 n'h'U1t1~ 5 .rttliiml'l'l{j ri'ltlLtliuuiim1 

,ugtlUuuil{j,gnU'otllt1 3 1t1U'jfl 1I"::I.;q1JtldHll~l~lntltl;1.:1 2 1U 11tl':Iltlrl'ffl,j ':h ABA 

1.711"1"Hfll'nJii1JiinuilBflUll';Bfll'nj~BBfl 
d ... QI I ~ t/, 0',.do Q,I 

1.7.1 fldllfl'U~VfllJl tl1::V::f1l111l1::ff1J'lJO.:l1JIU91il::tr1U'nlJ111r1..ll'tUl 

ff9191'U.:IO'll' ( ~91l'll'll11) fl1'jL~1Jl~tnlrto~fJfl,j11~ri,tuJ1 10 1t1 ( tt1'Hi'1J'I\J~nl.:llfl'n'1 U~:: 
~::1t10tlfl 1~tJ~::ff{jIfl~!~tlflft1JlifmrJtliTJl911"uf{1) 

1.7.2 fll1 L~1J~tlfl,jl~1t1ii~~t111"il::tr::01~ 0'1'liff::~lfl;1J'ih,atl.:lD.:Ih~L~tltl 

U"'l~~t1illV~TU~IVij~~flllUil::tr::01~ 0'1;1J10V~~ 'tlJ1~tlUffflth::1J1tu 3 1Ul;; ll1olh,j~ 
: 1"';' .1\J1VHtltlfl t.l'\l::~tl~'lJU 
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1.7.3 1U1:11·:h.:jl~tJL~U1fl1'jiJtn'lf'U:tJ'!i'i~,i'11nri~n)flu1~~~\llfl~U 1~m'~fll'j.jl\llfl 
.tis :! ~ oI!II , .. ~ 

flll 11 f)tJ~1t.1O'0l1U'll'U'j l)JtHll'tOMltllfll~'lIl~Ul tn'lf'lJ::U 'lJ tll\lflrJ f).:jU'lI'U '11 ~0 11.:j 'UnollrJ1~1fl 

~1111 uU~1u9iff:~nfl 
".t o4.." • A : '" ,,:.. '" 

1.7.4 	 l110fH1'j .:jL'if)'U'i'Ul11J~Ofl~lt11v~1J~l'lllt.l ll'tO~~fll'j'lfl'W~Otll\l'l11J~HU~flOU~~ 
: "',iI .1

~Ofl\l:t1~fll'j'lfl\llnfll'im::'YItJflU ~l1lfl'll'U 

. 	 ­
1.7.5 flTni)J'jOt.l~~;;tI~ltlIl1'U"f)fl~1t.1~hft'f1l,j lff::tll~ u~11~Q.:jl'H' lff~fl~l1 

..! oJ A :,.
Ofl'lf'U '11 'U.:jll'tO~~fll'i'lll~'Ul'i::;'" 11~'lI'U ff.:j 

d I 	 A. tI Q .:II ~ 
l.7.6 fll'itJ'i 'i ~l1tJl1 fHHm::"l'llun~nl~tllO~l't\J~'WUN'U~~ll'W~lff~fl Uft::;tI¥lfll'U 

'_'.I! A .d i I G ~ I":'.d iI .. ... ~ ~ 
~ tlfl 	 11 111flfttlU'YItntJ \.ImHl.:j\Jl'1JUtltlHfj.:nHl::;~O.:jlJ1ff~~"mJi ftU ~1t1 

" 

1.8 fll11h',\'ft6fltJ16Q'~'n," 
~ 	 ...!'\ 0 ..., " ~ '" A.I ... • .d .t 11.}'''lJ\l~1JlhJfll'HJl~OfltJl1Jl 'lfllJUAOfl 111l'tOlJ'i::¥ltJ U~::;~flU~.:jtllfll'iffm'lJ'YI \l.:j l~lJ 

. 	 ". 
fl1111VW1Ul11;;\l::;ih f)~Hh' ,.;'~tlfl1hU'lJ tldfl..'l'YIUlJlfl;;f(A ~.:j '~iJ~fuu::\hl1l'h fl1~ \l::; 't,.;' 

~ ~ ~ w 
~Ofl1hOdfl~Y1UU'U tl1'itliitJ-;~.:ji! li1tl~O~Ofl1j'-ll1l '111,j ., fl11~~1l1'lJ06fl,j'H u~':1111111~11''U 

J l'~'lJ ~Ufl-j~ ffl'i~1J1~ ,g fl-J Otll1; tllrl6~~1l1U~6mhl~ tllJ!OtlU~l',.;'~~,i'l~f)Ul.lJ11tilU1l1'lJ 

" 	 " ~6fl\l'U,jl~1J 'tJil"ltl'U~6fl111fltJnU~~.:jiimh\l::;ffUJllf1,btll,.;'~6flU1Mtll1lJff1t1'~U1U1U 
~.l 
tJ.:j'll'U 

".., Go ' ''''''' ~., ...... 	 I,,,Ji..\Jfl9l0~ntJ'If\I~'lI6.:j~6fl llOnA1t1 ff1l11~mltlt:yltlVO\.!\l:an~fl1JAOfl II "U.:j1111t11t1ffll119} 1'1f\'! 

1.9.1 flW111t.11\l fllnntll\l'll6.:j~.:jii;1~Lil'Um::;tJ1'lJflll'llO..'ltJiimtlnnufliJ~ 

OlfftJ16lJ 'CJflfIi1U~11~~ U~:: '.fOOfl9i'\l'UOOfltil'~ffJl9l1~',.;'L~'lJ f),Olfflli'tJOU '~Otlfl 'C)f~ Jl 

... 	 0 .II p: .d "'" .I , .oJ! ", •• .. 
Uft::'W'H~l\'! \lltl1'lJ11'lJ.:jOOfl1Jl~1t1 'lJl'Y1!n~'lI'U \llflfl1::lJ1'Uflll111t1 'illJ'U 1'U1'U'UOti llfl tW1J 

." 	 I 

tll11J1htiqJlJlflUfl il\li'lIfidlfltyflO Ul9l1ft 111mYl1 0111l'I-n \JflOOfl~'~ff~l\Jm::1J 1\J011 

111tl'~;-l1JtitJ60fl~1~'lJ,,.rl~UY4n~.:jlUl~8'~~lH;1~~O 'tJ (iium i'~\JltJ\J\.!.,;' U~:: ~UtJ "JtlW 

IftUl~. 2537) 

fll1111tJ'~1~'Um::tJ1'UmlffftltJO'lJ 'YI~ tJ1~Q~ff::ffll'll f)~-W'!f' 'U,t1mfltJ 'Slitl'Y1 1th91u 

un::; 1'l11JU l~tJfllt)fOOfl~ltl'UltlgtJ'U,rJufilOlffl1ftJVfl '~tlOfl 'Olf~ Jl U"::ffn-3.:jlU ~~il1~'U 

http:i'l~f)Ul.lJ
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m~1JllJfnfhtlltJtll111Hl~fflJH' ~>1~~rioi11'ln~~tlm~l111~O-W't1 (~'il 01. l1U0>1fl1tJ.2531) ,rto 

1~1J'~ln~tl~n~00fllJ1~lfl~lJUt\'1tl1111'iff:::tT1J~~~tJdmjH~hn~ 1~tTl1J1H'tT!H'l111'~ ill 
., 	 " 

t:I1l1 l'i \]fl'~l11J~ , 1.Ifl111Jii;i~~'il::: ~1JiilJ (N (~~>111l1' m't'nw'11.2541) A>1UlJ Dmlfn'il11tJ'~'UtJ>1 
~tJfl'~ff1111'ifl1,*l~'lJ~l11ff~>1t:11Qfn'i '~>11'lJ'UtJ-3~tJfI'~ ~Ofl',j'~iiD9Illfll'ilntJ'~~>1 tJlqfln

" . 	 . 
'~-31\J'U0-3~Ofl 'tr~~::ff\Jfl'h~Ofl',j'iiijD~'ilfllnfltJ'\l9\1 (ffltJ'1ft1 lfl~lJ1.2531) 

: ~ :d dI • ~ QI Q,.I " 

1.9.2 f111:::ff1Jiiltl'U0.:s\,n U'illltllUll1l'H tlOO~1\,\ tll'lJ~Of)flltl'H tl~fI1l ~~OOfl\llfl~'lJ '11::: ,	f'l.h~o'11"GJftlti'ii;191od,~u" ::1JHff1\,\'U tJ,ni'19:: 'i:: 111 tJOOfl'rll.:sl111 fh111'UllJ1W J1tl~ 
'JJ ~ 'JI" 'JI &I .... dO''':' 0' 'JJ : 1-1'~ d ,J , v'"
\JtltJtl.:st1lt:l1f11ffUl1>1'H'tJ'itl\'\~~ 11'iOll"lJl't~llH\l::tJ>1'r11 l1\J1'i::ll1tJOtJfl lJ 'ftl11'UU ~tlfl 1111 

r ~., : .J....., 'JI " 4 'JJ ~ 
'11 1'ft,1J'lJ 111~Ul1U \llflfllV'lJ Of) 'i)::1l1 tl1 Utl::: lJtl1Qfn'i 'I1.:s1\J ff\J tl-3 ~ -391 fHfol11Jfl1J091 nfn 'i fl1tJ 

: 1"'" 'JI ...., : , , 1 ~ , ~.I r...: 'JI.J. 'JI '!'t 0 

\'\l'UO-3~Ofl 1J ll1fj"tylfftJ\'\l'lJOVflil~ Lltl:::llflll l1lJ1Ufl~Ofl lJ lfltJfnnn fl'ijt1l\,\fltJfl 1J llJLI'I1 

Jl1ffml::: '~YJ~Jll'U'l1Ul1f1l1'V1\'\Jl~tJtylaV1'll1~tJ>1'illf1fn'iflllJ\fl ';1'~ln~fll1::ff1Jliltl'UtJ.:sJl 
inv' 'lJ fillJ"Ofl ~"lfi[l1~0>1ti1J6m 101,~~ai11J'UtJ-3J1 fll'i'UlJ ~lV 6~'i 101l"l"::1l1 V'll tJ .ni'l 

Utl::tl11lJffllJ1Hl'U0,uif6l~tJ¥ltJfl ,~~~::: ~1JJ1'1"~ ~-3m :::1J1\,\ flU Ilia l~ltJ\'\m ~1J1\J flU 
.. .,. ..... ., .,...... 'JI d '" ...........,.1... ., ..... 


'YI1-3ffn1'V1tJ111lJfl111JtT1Jl't\J1i&flV1'UtJ-3O]f-3fl\J U"~fllJ (\J1iVl 'i~\JllJ\J\JYI Utl::: ~\JtJ tJWtJ&fltJ'i~. 

2537) 

: 1'JJ ... : 1".1 , ~ ~ 
1.9.3 fl1'i~tyla[l\Jl'UO';"Ofl 11 fl1l"tltylfftJ\Jl'UO.:s~tJfl 1I'UlJO~fl1Jfffl11~U1~U611 lItl::: 

.. ,'JJ 11 .J... : ,'JI,II' .:'&Iil~\lvfl1tJ''lJ ~f)fl 1JltN fffll1~U1~nOlll111Ntl91009l'ilfllHn[l\Jl'UtN~f)fl lJ ~Ufl fl111J4II''lJ 

ff1Jimr'UO~Olfllff fJWl1lJil m:::Ufftlll fl11lJ~\J'lJ0>101fllff fl1111Uillfl~1~'Uf)>1fl1111A\J'f)l1tl::: 

fl111Jn1H 

1) fl11114\J fflJiYl ,r'IJtJ~tJlfllff lltl::: ~w l11Jil ~tJfl 'J~f)dllJ fffll1:: ~ t:I1fl1ffii 

.l ., ,.. ... ~ ~ : '" ~ I d ~ " ... ... .: '" '" ...
fl1111'11''lJ ff1J'Yfl1'Jj~l ~::~qjln tJ\,\l ''fttJtJni1~1l"1111f)g \,\nfl n:::Ylt:I1f1lfflJfl1111'11lJ nlJl'tYl1ifj" -3 flll 

~tylavJ1~~1n~~'lJmh>1~l~~W 11 lJil~iifltl~ tJfIl"i I 11gtJ\,\u11 tl~fl1'1I4\J ff1l i'YI.,j"0" t:I1 fl1ff~1tJ 
_I"" : ... 1! 1~'1' <I ~., A.1.4 ... ~ .1

lVfn::lJ 11110£\Jll1t:11 fllffff1lJ1'ifl fl1l .J 'ft 9\J fl~ ~~tJll911\l::Il'tlJ'U\'\I1JtJfJW111J1I1l't1l'U\J m::utTtl1l 

fl111J~\J'U0.:s1Jl·Hnfllff fl11'lJU9lfl~1-3'IJ0~fl1111~lJ'0 Utl::fl1111ff'h~ 
.A .J. 	 ... ." °1'J1: 12) fIl'i!fltl6'UYI'U0~m:::utTU1l m111tl'lJl't9mH~::4II'1tJ'VI1 \1lJl'i:::Il1tJtJtJfl'YIHl 1J 

, 1' d 	 d...,l, .......l ~ .J!
I 	 • 
'ft tJtJl~n~1n m:::utftllJ9::'lf1tJl't1t:11fnfffl lJfl11lJ".'lJ tH0 ofl tilltl:: l't 1 tllfnff'YIlJ fl11lJ'I1\J ill 1 1'1.1 1.. 

.J. 0 , tI 1'JJ... : •
lJ1UYl\JYI 'YI1 l1~tJfl 111Jfl1'iflltJ\J16ofltJ~91tl6¥lntl1 

3) fl1111~\J'lJtJ"1JntJlf1lff J19::'i::1l1tl1r!\J 'tlJl'~1~1~fl1111~\J~1 UfI:::l::ll1tJ'~ 
.,j .. .. 

~lfl fl11lJ~\J tl~ ~>1UlJ 691'ilfll'ifllVU 19::U 11 lNn N\J 01Jf111lJA\J 'UO>11Jn Vlfl1ff 11lfl11lJA'lJ" 0-3 



12 

o'd" : '" ~J .. d ..... td'U'l"'l"rJlmf'fn~M 10 ltlf)'l"lOJf\..l~ mHltylffrJ\..I1'UO.:l~flfl lHlt,,,nJ'U\..I 10 ltltl·HOJf\..l~ ~H\..I\..Il'I 
" I j,I'.. 

~W11 tJii\l.:lfl1111;r\..l ffln;'mr~l Un::fl11lJ~1J'UtN01fl1ff~1 ~Ofl '~~tfl1mh'1t!~1illl~ 
I " i ,,"" : 1~".l -~ , JI 1 ~04) Ui'f.:Ji'f1H UtJ'.:Ji'f11.:J~1(.1'V11 11lJfll'l"i'l1(.1\..11 ~~'U\J 1'W11t,,1 111 'I.J1lJ" "Ofl 

, ., • II • 

Ql1n1'Uill~'UB/1tHYft11::il;jui'f.:j 12 .g11lJ~ un::ij~ 12 ri111H ~::i'l1mhll1flfl'h~flflQl1n11Jn 

1~1J '1'1\..1~1i~~nfl"rnntl1::1J1W 5 nil 

5) fl11lJU~fl~1-il'U0~fl1111~\..I'fl (Vapour Pressure Dificit,VPD) fl11llU~fl911~'llfl~ 
... t d"", : .I! '" .1 I... ~ "" : 1 III " fl1111~U1f)\..I1 fill HM'flfl11~tylffrJU1 OJf~HUUtll 'llt,!f)gfl1J~Wl11JlJlln:::tl'l"ll1WlJ1 lJ ~flfl III 
. . 

i'fft1 1:::;i;jfl11ll U9\fl911~'llfl~fll1lJ~1J'f) 16,000 lin al1J~nhtl'VI "flflQl1'C111Jll~n::iiH)fl ~ ::mrnl1 . ~ 

ih::lllW 9 n.:l 10 fli'lJ~flllJ un::~flflfll{llJiu,,91n::~tlfl~::fl1(.1thO~ 6 ii.:l 7 fli'lJ~fl1lJ U~ti'l 

fl111JU~ fl~1~'ll0~fl111J~lJ1fln"Ml11 ~fl 6,700 li"iillJ~lih flll ~ flflfJl1 " 11JU"::flflflfl1{11J~lJll~ 
: .a 4 c.I <If.., r 'QI 0 QI 

"::flflfl\)::fl1(.11J1n~~Hll1f1fl 4 tN 6 mlJ "":: 3 (I~ 4 mlJ~fl1lJ ~l11"lfl1.J 
• • If I 

6) il~i'tJtl\..l~ hJ'¥i~" flgt11.Jfl'lU~flfl~ijr-ln~ flflllflltJth flfl flfJl1'C1l1.Jfitl"fI 11.Jtl flfl 

: "d ... .. "' .. d .. d ..
l1ll~ mlfl1fJtln::n"~H 78 nJflllqf1J~ i'f1\..1~flflfl1l'tI~tln"n.:J 60 ltlfllLCJfU~ flTnl~flflflll 

~ d : fJ/ A: .. e' ~ '11.)'1'
l1J'lftlll fln fI 1(.1\..1 1"~n.:l \..I 0(.10191\..I 0.:J\l1 flU 1i'f1ll 1 'i (11:: 111 tltlOfl~ III fllU ~ f)flfllll \..I'If\..l 1'tt'i'l1rJun:: 

GI ., ~4 d , ct 41 I,
l 'Ufll1 lU 'lftllUI11'C1flfl11un::lltll1Iflntl1.1 1.111t11fl11 'l.JfJl1nl'U 

~ , 
fl11lJi'f111THl , lJ flll ~llUI'll fl~~flfl'DV-3 HtlUth~ll101~urt:: fl1l1tlntllJUtln .:Jr-Il!-3 

.. cO '" d _I .1.,. ., " ....,. i ,,~, '" 
lCJfnn'll tl~fln'U" tlfl C]I' .:IflT'Htlntl\..l UlJn-il\..lllHnYl1 l1lfl~fllHJt:yLi'f(Ji'ffll'Wflll fJf)lJ ,..nl1H1\..1 r-I\..I~ 

.. 0 ,,,... "" : ~ ~ I .1 0 1~ 1"'" "" lCJfnft l'I1 l1lfl~fl1'HJfYltlfJ\..I1tlflfl\llmC]l'nt1 1'i'l~lt1'lltl 'VI1 111tltlfl\..lflltl tlICJfrtftlJfl11lJl~1l'll\..I1J1fl 

J 0" e'Q :d~. : 4 ,,: 

'tIU mt::Yl1111lCJf"111fl~fl11'IJ1~\..I1C1!f-1lJHl1~afl1l'll1~\..I1'll0-1fl"lJAOfl~"W fll1flllW tYlJfJn'UtN\..I1 

... .,I "... 1" "'JI d ..."'. 1 '" ..tJ 'Um.l1~fl~fl'I.JOtltl llqftl'Utl~lC]1'n"~1rJ 'llWt'VIAf)flflUllJ'!f\.l~1-3 htJfJotY llC]l'i'f'llO.:JIC]I'''l1'l::MHN ., ., 
fll'i '~Ul"ll111ltl1tlflflU911-il"i \l::,f1tJ1.J11.J1J1 ~ft11fll'HUtYlJ~n'llonh 11ft:: atli'fl1J~i'f'llfl ·:uqfn~ 

i """.1 _1I 1 " , JI d" "'...., tl" .... "" ..11"'11\..1 -'11 11AOfl 1Jl11tJ1'1fl"-il (UlItl11~Ul \..I\..IYI Urt:: ~tltJ 1JWVlfltll9l. 2537) 


!it "'1 "'I "" ..6 oJ.,. !it t:I ... 1 !it
Ethylene 1lJtl8fl'i 1JUYf~'If\.l"l1\..1~l1llnm1..l::1lJ\..IfllCJf llil9l'J ll'''fJ'UlJ\..I CzH. 
~ 

ijUll1l!flllJlftfJn 28 (flU1:I! 1.J1-illlfJtI.2545) ethylene ijfl11lltilflfY~Ofllll~~tyl~'Ul~ U"::fll'i 

...... "" I~.l 'l 
'W~\J1fln'll0.:J'W~ (Mattoo and Suttle.l99l) ethylene 1Jfl1l1Yfll'U'U I\..IU~ft::'i::tI::'U~Hfll'i 

4Q .. ~ "d •
L~Hy'9Illl~'llf).:JYf'!f nlJl1~fll'i111t11~'lltl~Hn'lJ fll'i ~tlfl'lltl~l1Jft~ fll'i'!fl1tll'Wl1n::fll'il1tl~11.:J 

'l .,,,.....!I....l
'Ufl~ l1.JUft::~Ofl (Bennett and O'NeIU.l990) "tlfl 1J~::llflll{1-illfl'il::l1 ethylene ~~~1..Ill1fl 

1::111Hfll'i'lf'JlfllYfI un::"flfl''''lJU9\ft::'lfU~~::~OllfftlO-3~fl"" I ethylene 1 '" '.,1, ....\..I1::~lJfl11lJ 1Y19\Hfl\..l 

, "d"" ". I 'l .. , I ..: .1 ""' ..~fJfl 1J'VIlltll~l'lll~l::tI::l1-il !':iV~::1Jfl111J 1Aflfll19'1fl'Utl\..lfJ4 ethylene 1l'f1Jll1fl'U\.I (fl\..l1:l1 tl1~ 

•,'H)1..I.2545) 



13 

, JI I I' , tlCS.Qd<Q 1 GI 

~{)fl 2JU9l"'~~'U~ Lm:U9I"':::ffl'U'\J{)~~{)fI 1J1J~W'HJ1JVlnnJ1:::ff1JU9lfl9l1~fI\.I 

:; "' .. t,d~ ..i£lt t~ 
'\J \.I ~ e 'lJ1'U nllff~ lflll: 11 ethylene \.I 'U 111J~'lJ \'I1fl methionine CIf~L1JlH"'l91{l9I'lJ 

'\J{){l116fi~fJ1Lil\JfI'j~{)::in\J~ijfi11J:::tl\J,rI\JtHti'1.h:::flelJ 1~(J~1\.1 fflHi1f1f1H ~6 S-adenosyl 

... ..i ... ,~, 1 .d.
methionine (SAM) 1~tlO1fW SAM synthase O)I{I\'I:::1Jfll'i '!fATP 'Um::lJ1'Unl'j 1 Ulflfl'" fl'11Vl 

lfi~~\.I~::1l9lfl~1,rI'U 5,S-methy Ithioadenosine u~:::m~ l-aminoeyclopropane-l- carboxylic acid 

(ACC) l~tlmtltlle1J'Clflf filii' l-aminoeyclopropane-l - carboxylic acid synthase (ACC synthase) 

:j{lm~~li'lu ethylene l~tJLOu'CIf,r ACC oxidase (Bennett and O'Neill. 1990) fJWl1fJiihh;;rJ{lU~ 

ijN"'~{)fI11fl'fl{l ethylene l,]l,rU u9iu~ijfm~{)nlH1Hl\J'\Je{l ethylene Ofl~'JtI fJW'I1fJiitJ~lh',f 
, ~... , • .1 ... ~ 0'" ,"... , . ~()fI 1JlJfl'J11J 'J9I{) ethylene 1Jlf1'\J'UU~::~W'I1fJ1J9I1Vll l1~flfl 1J1Jfl111J 191{) ethylene ~A~~ 

...:: ~)I " .d...... " J! '" "0 ,~H'lJ\JiilflflllJfl~ Uffl1l'Vn11J~Wl1fJ1JeJ{lU"'::fl111Jl'\J1J'U'U'\Jfl{l ethylene 1Jlf1 ~:::111 l1ii1flfl 1J 

'I11J~m~fll'I'~.n'Ul!'l~U 
..., .... "..,

1.10 Dtl1!UU::"nV'Ylab"&~ 11IftRRB" 

ih ,,j''UU'U1 t l11JfI1HY{loflfl1'U9I"lii19iH1.h::n1fnJlfl~'U l~wl~Yn::ii~flluf UfI::: 

8tHfl{lijfl11U~fl{lfllliilflfl,j'111"'1nnfl u9iiil{)fI,j'1~ff.:jfl6f1 'Uijilt1!'I111~{){IflWfl1Yf'\Jfl{l~Ofl :j{l 

, ...,. ':', t ... ... J ..,' ," .d. ,~': d)I~Ofl lJ '~WYl1 U'U'U flWfl1'V4f11V'1HH9IiiI~1f191'U'\J'Ufl~fI'Ufffl11::flO'U'fI1Hfltl1 ~Ufl 'Ul m'l1l1Y1 

J! ... -1 ,... ... <I.d. 
ff::: tYlJ1\J~flfl fl11lJl'UlJllff .:j1l~~fJWl1tJlJ (Holley.1963) U"'::'\J'U flgflmWl'l:'11 MfllliflUlfl(J1 

'A'uri flll lU~tJ\JUU"'{lYlH ffl11Y1tn U~:::;11f1ij'\Jfl{l~ tJfl 'l191nfliil~'lHlfl1'V4U1ii1~OlJU",::11h.l6u~ 
, " . 

11 n{l fll'jl~'Ulnrn(iii fJ1 l'91U11'U\J li'.2526) d1'11 1'lJiiIflfl,j' ')\1'U ijnfl1:1 W:: fll'l ~f\llfftJflW fll'V4 ~hh1,r 

fl1'll~u~:: 1U'!f\J"'~U'fltliu l-dfl~~lflff11119J ~{lrl' 
, " II 

]) fl~tJ9Iflfl1r1'U ~iiI~l ~()fl1r1u'~~1;ifl~'U~OflU11rl'UH"'lhhr~~flWfh91~U~fll'jcHU 
... Of ~ -. "~4 1 d w.J.~ q ~:

flll'\J1V rrl1'l19J1Ufl~~lfl~t)fl'U111J'U~t)n l1JVlUV1~ ~tll~'V41:1'H\J~~l1tJ1'U~on 'Ul11W'.ifl(J9I~ 'Ul 

.d Q,l, '" d ' 1 : c:JQf ~ ~d 4 ~ 
tlHfl'V4'Ulfliil'\J\.I 'U Laticifer \1':i0l1t1f11lflflU1Vl~ 1J~mn:U::::llJULCIf~~liilV1'l l1':ifll1~lV'llC)f"'~ 

A. IV Y ' 1d.:".Q.4 : '" ~ .ctCV;}iiI~ fl fl\J ~fl)JW::::flmVYlO flllJ1U1J'Ult11~'\J'Wff'\J111'j tin Latex \JllJH'.h::: fl{)lJ~1tJl'UfltlH 1unl'U 
• • tI II )/ 

L':ic:]f\J lij~uil{l ll'UlJlf1 ''UlJ~nW']flt)1111'l L1imhullij'1l1t1Hln~lfltl~1'11~OlJ1~LLN'" '1l1lJ1{1 ''I1n 
II , • 

o fl fl1J 1 fJ n OlJ 01 fl1 tHI:: ijiTfl ti lU"':: 111 UV1~ iii OU LfJ 1..1 f(1 mi1 {){I \)lfll fi iii UQfi~Vl flt)fl~LiiI iu 
I 11 tI 

'\J1J1\JmHj~'ff~1JfI1'l,u~tJ'UiTijfifl fll'jlii~tJl~UH" tl111J$fl'U fl111Jij~ 1Ii1:::fI11'\Jlii11l1'11n{lfl11 

d d.J .!: ... £It" ~'" '1".d. ,,-1Q

10lJl fl1JlflV1 'U flfl \)1f1'U fl11'1fl'\J tHll'tl'LlJUf!\J I'll 9J1'11 'V4't1'H"'~ ethylene lH '11 ~{)flll1 V1In'\JU 
... tI...... 

('!f.Wn!"" tyVty1':i'IW.2538) 
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2) fl1l,tI~VlJiY'lJO~flOf) YlOf),j1ffoU'l1JlJijn~u~of)ilJlJOf) 4-7 nU1J iit.J~~1ItllJ 2-3 
II 

ilJ o~ffuwh~nlJ ~llJlJ fJf)'lJO~flof)iiff'IJ11t1lJ'~V1 ff1lJf)~1J'lJijan1~tHtJlJl;;t.J1 fli\ui lJii 
II 

lh::1JlW 12-16 ~Of) '~rH9i11~lJilJ'.iOUflOf) ri1lJ~Of),j1ff"lJll flH1JlJOfliHMlfl1t1lJ"lJYj flnU 

1lJna,,1JYjl~mHlo~ u9i1rllJflnuiH~'U111hJl~v1Igm!OV ("'l~V 'HfJV110~.2519) YlOm'J1lrJlJ 

YlOf)'~~UV1J,.n'U'lJW::~lrJ'UYlOn~lJ ~~JlJfl111Jfffl'ff'IJfJ~fI~'U~Ofli'U'UOfl~~I~lH~O~thtitll 
, .:i .IQ d ~ ~ ~ A.! dGl4G.r QI 

'U'lJW::'YIflOflU1lJt'lfllJW:~llJ1Jn1J"'1~l1t'1~fIl'.ilfl'UIfIV1UC11rtmmYlOf)'J'U'UOf)Ij)::Ij)Hln1J1f1 

" l~Vl~V.l::al;;rJ1 fl1V1lJl::V:l1t'111\1V 1-21lJllhir'U t\'19\'O~fIl'.i111t]ml",n'U '~9io'tI ~11~'U9\'O~ 
d.. d .!3 ~ 'tl4 "" ..~ l~iitflt'l'UYlOfll1'rta1JfJWfl1v.'U'Uaafl IltlV4']("IUUijjn'.i qVty1l'.iW.2538) 

fill ItI~V'Uutlt'l~ff'UfJ~fI~1JYlOm~lJi]ty'Hl11lJ'.i::'H'h~ fill1~lh:: lv".U' Uft:fIl'H~'U 
'" , ".:144 g , 1I!I.ct : .c:a.<lM d ct 4 t ... 4: 
'.i nlJ l~On lJ'YIlJ ffUYl~Ut'l::rtlJ 1~'H '.i Off'Ull~lJ Ij)::UlJ~1111Jlf1'Y1tyiitlV.n::ffUYl~ml::fflJ 'Hl1 '.i aff'U 1 

"" .! "" .I ... 1 1 "" .J tid ~'tI ~ l~lJ'U1fl~'IJ'U\llnHfl1~Qv.1nUfJlJ 1J C]fVllJlJ(anthocyanin) C]f~1 t'lVlJrt ~11J pH (fl11lJllJlJfl'.i~ 

IrJlJ~l~) fl1tJ1lJl.ftn'IJO~n~UiitOfld'1 pH ~ln11 3.00 UfJ'U h'''lftJ1UlJ\l::lrJlJffUYl~ ill pH ~~fI':h 
II ,II 

7.0 Uo'U h 'C]ffJ,u'U\l::arJlJ~hh'~'Ul1;t)U'l~ ffl11191'Ua~fl1'.ilt1~tJ'UUtlt'l~ pH ii 1Jl~'nfJn~1111 
4 !' 'I ,,'" 0'1t1 ... "" "tI .. 1 d 1"0IlJtH\llflfll'i'IJ1YllJll1l &'HfIl'.iff~'fl'il::l1 l~lJN~ l 1fIflfIllff::fflJUOlJ lJllJVfffl1v.mv 'Ulllrt'l(1 

LniitlrJlJfil~ lJl~nvflril1':h ,rlofl1fl'U161f1'.i'YI ''Unn1JiitOfll1lJ~hi ~'l~u~o~l.rhh~'Udll1i'1J 
fIl'.i111V' ~~'til1ll'loflflllff::fflJUOlJ llJliltJ mh~1'i~~llJl~O'hut)lJ l1Jlumtluffll119l111 pH 

fill)'lJl"lfftnlYilJ~lJ vh1111~fl1~QltI~VlJutli'l~\llnnU~~lrJlJi;,.fll~'U ('!f. wtJJm ilfJ"l11 ~W .2538) 

ff ,1iYl lJ;7.,. V. 111lJ fl (10 1t'lV.t'llff~ ~~oy'lJ Lamellae l~vlJlnv.1JmH)~ t'I;; t'ln 

(ChlorohyJl) ~\I\l::od'lJ organell (ff1lJ'lJt)-11C]fi'ln~ill1U'1~'~V.l:;) ,gn'l,-lIlJ lf1Hff!l\1~ij11l'i1\1 

'hft\lflnlJ9iH'ltilJllffMil~m1m'iwij;11~mfJ1'U1C\fi'l"~I~tJf)-:i1f1i'la It'lV.t'llff~(chloroplas) l~tI 
t _ ~ 

6d,"Nir~i'U1lJ"O~fli'lt)1i'lV.t'l1ff~ Ntr~i\J 'lJ"O~flt'lO It'1V.i'llff~tI'i::: nO'U~1vim~(1ipid) Ut'l: 

lt1'i~u ~1VlflHfffl~'lJO\lfli'lO lft~t'ln th::flt)1J~1tJri1lJi1~1~vn-:il prophyrin ~~"t)'Ulfllm::: 
ri1\J111-1~1~[Jfl'h phytol ;~"o'U''lJliu ~~J'Uff1'U111'IJ6~flftt)li'l;;ftnll:N~9110d~ri1lJ lt1'i~lJ 

, '!1 '" td, ~ 
lIt'I:: ff1lJl1l-11l:: pt~~10~l1ff1lJ t'l1Jiit(Gardner .et.al.1985) 

"" 1~"".1 ... , " ~mll1..1fl9lflt'lt) t'I"fti'l\1flffn.:j'IJlJUt'l::fft'llV~1a~~i'lf)~nt'll \n::l1'll.:jfl1'.inlOlJffmv. 

.. ... "".I 1 '" It ' , ... "" ,,~ .. l'"'lJt)\llC]fi'li'l mlffi'llrJ~111:::lfIYI"lJlJ1fl nt'l ntl~ llJ1111'UUlJ'Jiil ~HU'YI n1V.1W".(2541) l'ltlHU 111 

01\l109\11 1111n 

I) ffmv.mYllll',f6:::9\6lJ'lJO~UlJnU1Citlll111J~Oon'tI\llm11 '~ffl1 

pheophytin ~.:jV~ijffl~rJ1ad 

http:lJllJVfffl1v.mv
http:lJijan1~tHtJlJl;;t.J1
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2) fl1~,hn'W'Utl,m)1J'CJI'~ cbloropbyUase ~::Utlflt11'W11"lUt'I::t11'Wlfl'l'U6'1111U1Qn 

fln6 hfln~66mllflfl'W U916~fl~iHMjtl16d iMjtl1'U6~tln6¥t'i~n~~::1111¥t lU916lrl6 

, o.i "".I 1 ... , e' 
3) double bond 'W1'111111'W porphyrin \lfl't'll"ltJ"~ CJJ'I61~LOYl'U'W ¥ttJfl1'i66flCJJ Yltl' 

66flG]fl~'W 

il~i'tJlfit~~1~6'h,rJU~1m::~ulM'fln6h~"'~ff"ltJ~'U~1fi616i~u u9irr'l'~l'lnU 

fl" 'm1ui¥tyt''Imh1,j'1'1~'W t11lJfl~UYlflfl~ijfftl'1tJ'I1111rJ'W~~fl~ l'Utl~U11"'1~1'1'1JU lflYl11 l~lflff 
'U6'1t1'llhm"6h'W1l1t1'iIl''Ynfl carotenoid un::l\.! ceU sep ('UfHll1n11lJU1flfh16,,) '~Uri'W1fl 

~ 0 ... ... ..I _I~ "<i! " I !1t'_I
flavonoid 'YIt'fltlf:\!fl6 anthocyanin 1IJf'l61~11JntJ1..I lJ91111ffflTWU1¥t"611 LtJ'\.J91'\.J11 tl'fll'Wfl11111lJ'\.J 

mYl'~'W~1'1'U6~ ceU sep ,rJ'W~\J (,fitJ11'~ fllJOqtl'.254t) 
•• JI 

3) flU Ali tJ1'Ufl~fl~U¥t flfl Ol·H~h.l1'IJ 6~fl~U¥t6fl l¥tm~ 'Wl::fl~l.JYl6fliu 'W6 fl'U6'1 

d,lI"'" '"'" .!:( ~ d .. •Ylflm.n ~:: ." ~L09Ul1U 'I'Ift'S611'1 flU fll'i ~l"'\Ifl'ltl¥tflfl flTnl1 tJ1'\16'1Yl6fl'U111lf "ltJtI'11lf91 ,,,'U 

3.1)Ol'W¥t6fl9jYltll '~J6tJ Yl6mhlrJ'WYl6fl'li'~iitJl~ yt''I,rUfl1'WYlflmrl61¥t\,n'ffl 
III III " 

flflfl~lfl~'W~l1M'1l1t1H'11"66fl111~Yl~'Wl'i61l1'U6~Ol'WYlflfl,j1 i;)' Vfl'rr"m'I~Yllfl'W1l1'W¥t6fl111 

" ... "'~ I !1t ,"..... .. ~ II 1hUflYl'I6VUN" tn111'I~lfl'YItJ61111' 11"fltlfl111 t\.:Jlt1 U,,::fl"lt1llJU011111 11 n'WYlltl tI.:J\I1 fl'W 

jI : d ..l i ," _f l-t' jI I 1jI ...........
n1'WYlflfl'l11~lflflllLOl.JLOtl1 11\lfl91fl'l ~::l'll l1n1'W¥ttlm'Wl "" ('tS.Wn!ffl "lV"l1'IlW.2538) 

: ~ d.J ij/ w fA " : 0tI 

3.2) flll'U1Yl'W 111 "'lOllLO'UlfltJ1 ~tJ"ijflYlOfl1n ilJ11fll1111'lJ1Yl6flU11"lJlffHfll'I 

... ".. ,jI.. d • dI d..l 1 

Go' 

~ I: Y. 
l1fltll'W YlOfl60fl~lfl9l'U YlOflU161~ "1Ufll1U'JfU1U'IJ.:J111DtHFj'U1t1Un fl.~ UltlJ::11f1111f11V 

~1 CIto't ..,!dlq : 4 .r 1 .:Ad QI~
'Jf1 lH Yl'l'W'WYlflflU1~'IlflYlfll'i'U1Yl'U l'U1'W\l'\.JLOYlliO'lOlfllff'\l'WfllV 'WYl6'W1 llJ011fl1H'IYl nl'W .. .. 
"flfl60flhJu"'mn'1ri6'W~'U1VU~ fl~::u'tilll'UYl6flU11'U1l1 ,., O~tllfl1ff1!UOl \lih ::V:::'YI HlJ1fl\llJ 

II 1Ii', II " 

iliYl-n.:J '~l1lJ¥t ~~1111If[l.IIt'1Qa'UfH\h1\Jtll"'U::fiU'ti01'U¥t OflU"~11.11"f)""O ~th1lJ yj61ll"0~ fllU 

, II dI dI '" ijl : ..l, ",_ldI 1 .s..l.l '_I'~ ,,,... :
Yl6fl 11ffl1Jl'Hl¥t'l~"Mfl\J ~ 'W1Y1 11 lJ\l'l lJtI'l111HlLflntJU'YI'\IU lJ "Yl6fl 11''I'\I1'''U1,( 4. : " : ".... ... '" ~.1 jI~ UOfl~lfll.f1n'::111t111'Wtl'l ~lfl'\llYl\J1Ua1 fIl'j 'U1Yl'U 111J'W fflll191 111'W'JfNn91161"UI'WlJ'U'W"1V 

('Jf.wnj'm "ltlt'pnw llntflihij~ -rt'JfqJ1U'W-rl.2544) 
" II' II ... 

3.3) fIln:::111tl1l1ua:::fIl'j~¥t\l1 1l1iim 'I~~~"'jt111H 111mQf1"fl~1l1~1tJfl'U Lfl~ 
.. , tI • 

I"iVfl11 cohesion yt'·u!'Ul;joih'i:al1tJflOfl'tJ~fl1(J'WflfltJ1fllu ,}11,f'flYlU'ilflQfll'jwilL'1Vfl11 fll~ 
:.i 4'" :.1 1 0 , " "" ~ : 4... I

fllVUl .~'\IW::'YI11fl1'jflltJU1YlHlJ1fl 'U \l:::Yll 11IflYlUH"H~~Hnflfl11fJtylIltl\J1YlI'jVfl11 UH 
ii II t tI 

~'ItlYl ~lflfll'jfllV1l1 111,,f,"'Jftl'l11l'jfltlYl\ll11~.:Jfll'j l~mfiv1 ffl11l'ifltliU1V '~yt'.:Jil: ,iI. d ..l "2..J '" ...
1) fll'j'it111V'Wl YlOfl 111116lnUlfltl111nlfl91\JtI~1lJfltl1UV~tHff'11NtI' 

A .. .. 
o'U 61 fllffll1ii flU 1110 rr~~¥tOdfltl~'W yt''I1!'W rr'lij fll'j '11mYlfll11.1;f'W 'j :::1111'1 t11U '\I fl'l";'JfO'U 61fllff 

~ , "... Jl" 1 111 )I .: 1 , ". ,.1 ..I d '"I\ll61fllff'jOtl'1~6fl l.IlJfl111J"U'UOVfl11 'U~OflllJ fl1111".'U 'UYlOfl 11\l:::lflf10l..lflflfl lJ lIf'lflflO 
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011 ~Zl'HtJJ1~'UnH 'Uflfl\llflff1'U"l fl~,"'J1tJfl~~fflJNtYfltJf)lfl1ffU~1 '~~flflt)fliJ~ihvtJmH1~1flU 

2 .A ~, oJ., "'" ",2.1 "" ..-.
tll'UflVfl CU~'Il::'1J'UtY1'UYlYll 11lflflfl1'H~fYltW tllJlfl"l'U ('J1.WtlJft'i f(Vtl1~'iW.2538) 

2) fll'~~flJl ~llJtJfl~lrtflflflfl '2!iJ~~flfldtitJ4I'U flTnflgfl'U~~fl~Jl\llflff1'U 
~ yt .:t dI: 1.4.d • .A " .4'4.4 d"V~~ 'I1flflfl l tJmV'U Ofl \lZlJfll'Ifi ~'U1 \llfltY1'U tl'U'1 YI~f)''U fHfllV 'UtY1'I-A 'U tH~'Jf lI~UlJf)lJ fll'i LfltJ 

, 	 If tI , l' I 

lntJ1f1Vfl'~f)f)fllJl\llfl~'U~lhHifll1U,;1tl\ui'1'Uflflfl''l-Alll~'Il:: '~jj\lm11hJUl1'I-Alhlln~Gllffa 

fltlfl i'!\l::lhh"fI"~ltfla'l \l'I-A m Z..t~l~ rn1 'I-A~ tlfl ~~J'l-At~fl11u'lflfl'U 01'Uflflfli11hnjli1'Un 

11~~\llfll~tJl~V1\llfloA''U ('!1.w{)Jm tltlf(1nW.2S38) 

4) fll'i·.h~'Ufl~fl~tJflflfl "~tJflfl"~fl~RflflU1'11tJR~1~ '~418lJlfl lflVlIQ,..lZ 

..! .A , a : .A .. ., ,,,.... ... 
flt'1tJ'Jf'U 'U fl"'l 0Jr'l fllH1 'UJ1\llJtY1n1i2 'illflfllHJ1f1'U 1 0Jr ~"'"1-l1 'I11flfl fll'Hm91 ethylene 1m:: 

ethylene ij,.",;h'11'fl~tJflflfl~1~u~iJ~ hJij'i18~1'Ufj'UiJ'U fIl'l~ 1~"ltl~ff1lJ'Ufl~,"'Jf'1'i'iiU\l'U 

fill ~1.:1'Ufl'lflflflij'l1'tifll'ti'UI~t11tilJfll'Il1'1'U6~1 lJ 1'U1.liI1W~I;j\J abscission zone 

, .. '" Q , , 1 '.. . ......1 d
'Ufl"tJflVfllJfl'llZl"flUfltJ"~ flV1.Jflln1'1f)l'il lJlJfIl'IUtJ~lOJr"'Hflfl'UlJ u,,:: scparatino layer n 

., i ''''' .1 ~,!.. d.. ""1 d ... "" , .. d

lJfl\l:: lJlflfl'U'U 10Jr"" 'U\JlJ\l::lJ'U'Ul~U""lJ1I1f1fl1 fl"'''fl U"Z9Iflfl'UU'U'U flltl \Jlcu"n01'1llJfl"fl 

...... 1 1 .. ~ ...... 1 d "" 2' ...1	'j ~nlfffll1 'HJ fl 11,.."lfffl 11"zN"fllCU""lJl u 0"11 11 nlVll1nVlJ 11 'i VUtJ'U mff1\J'Ufl~fln'UfltJfl 

d 12 .. .... .1 .;, '_I ... 12 .4 I
mfl" 'UJ1fl'l ~ epidermis 'Il::lJ collenchymas IOfI'U'U flflVYl1 ufl"ll'llZl1tJYlVtJfl ,U'UtJ~\llfl11 

l Q,I cs • ~ " 'Q ~ .Q dI ct ~ 4 J I 

middle lamella Ufl1Jfl1n'l ut'1::lJf11·mtJ.UGIf""U~\l:: lJlJ'I1l.1'Ufl~~'tJtl'Il.I 11'lfllJflfl'lfllflfl'U'U ff1'U .. 
fl~ll'~V~~~1~1'Unm,Jw::'Atl1ti\Jtillfl~tJflV"(lnVlJh fllJ"f)tY.2541) 

,,'" Q 	 ~ .1""" .... ....... 1 A

1) t~~nCUVfl~'U (Tetracycline) 11J'UtJ1utl'!11l.1::'l~~U fl1'll\l~tyl9111 ~'Ufl~t'!1'tJ 

.. 
ullflnllvi'mnhfl~fI,;rtJ''U,;tJYll~'~\Jilffffn::i'mnih 'tfVfl1tYll 'I1"VflnlJVfl1tTll i'mnhflij~ 
"",l .... ~I tv 1.4 .. .l 
lJI".6 'ml:llUN" H 'I1\Jfl~ Vlf11~flfl1tY'U9IH 'll1JU~'Illflflll~flL1ftJ 

2) 'W11119t911lJV~ (O~flqll: ParacetamoI) (INN) 'H~V v~Icu~lijll.1l'WU (acetaminophen) 

(UVlJllVfl1'Uffl1i'JtJIlJ!fll (USAN» l~'UV1~ffllJl~fl~ l'11lhv'lt~wiU~6~muA'~u'VtYl6 (OTe) 

"" ~ .!I. I 1II ~ ~ .l .J., , II J '" .1 ~ lJf)1l'rlU'Il1Yl1tJ1f1l'iV111lllJ191Un::"~ 'U CU.:ll1J\JV1'W'UJ1'Ul1lJfl 1fl'W611nlY11 'U Vlflllu191nll:1:: 

u"'::tJ1f1l'itJ1f1trltJV u~::i'mn1,rfllmnfll 'ifl111f1U"::''Ii''I11f1 ~1111CUillllJ6~tJl::ftfltl~1tJtJ1uA' 

Vfl1tYtJ'!1UfI 'U1'1ftYl~ltJrJ~ (NSAIDs) u,,:: lfliJfltJv~ ~111lOJr911lJV"1Jfll~i'fllllVlfllltJ1f1if\J!1\J 
o~m'jtJ1f1mh~cill~6\J 
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lAvl\'')1tlYtl~11'1f911lJm1 'ilZtlt1flAtlV~fllJ~lIVl11ft '~i''U'UtlltllW~nnJ1ZfflJ U~l11ft '~i''U 

tlllJ1WlJlmnu'tl (1nu 1000 iit1iifl;lJ~fll~ff l1~fl 4,000 iit1ftn'lJ~fl1UhJrft'Hqj l1~mnU 

2,000 iinftfli'lJ91fl1lJ till1 i''U~~lJlfl~fl~~lJ~ijff1U NfflJ'\lfl~Uflt1ftfl8flif21) 'ildh'M"fl~fl11lJ 

liTtll11V~flfllnl'U~lU'\Ifl~9i'U'~ U~~lhv'U1-3nv~i''Uih::Ym.l'luiJ~lJ1Wtlfl~~ffllJllm1-3NnYlO 
~'U'~lttiUl~V1fl'U~~i'tllUtJ~lJ1WlJlmflUhlL,slJ nlJ U~l1lflmtU~·mri1'.lYt'U ,~-uflVlJlfl 6lJ91:i1tJ 

!II': .I iI" ~ .,. 	 0 i'" ..
'illflf11'.i '1 'lflllU'il::lJlfl'\lU'U H~tlUflnflOSon 'rn''\IfHYtl~11'1f911lJ6nffllJ1HI'YI1 l11If1Am1Z91'U• 
~lJll1n')~~ijf11~l'ttlmh'lJinfl91::1'U91fl 6lii'Uffl1i'JOllJ1f1l ffl1~l'1fOlwl.ijm OOffl91~I~V 1m:: 

l'tl'11'1f9l1lJOntl~::ftotl 'tl~1V1~ItIUC]1lJ \lflU'YIlJ~~1tJ'H~1"A10flcimm::'u 191'I1 U'illfl 

l1~ltl 'lJA'Ultllltl'U para (t ,4f1l1~lt) 'lJiil'fitlO::l'1f911 'lJiil' (lO'rl llJ 1 'lJi>l'U'I::tltlflf)U~lfl9liil') 

algft91'H)U~lAAI~V1'\1tl~l1~'SAlt)f1cin W ~lUl1\J~"'f)~m)f1cil'1lU , l1lJf)ft6Igfl91'.iOU"0~1~I'UU 

CUU , fllgfl9l'.iOl.l~lAAI~tJ1'\10~'U19l'.iI'lll.l, p oo{ij~n'\1~l1~m{ijiin'\lo~fl1{tIf)l.IlIn::fllgfl9l'O'U 

~lAiu~v1"O~OOfl~1 'Ill.l1l.1 l1~fl1{tlOiin'll::ffrl~';1Jti::Utlnl.l (conjugate) ,]1 '1,rijl1~m::~l.I 
(activating group) 2 l1~']1i1f1~1'U1JC]11J'ilZ']ltlnmllltimnl~l'rt1fl6Igfll911~ftfl 0:: hlJl~fl 

.J 0 .... IQQA Q,jI .ddQ d 	 d Q J '1" , ..,
(ffl '.il1'rlllJ{lfl 'Wlfl'Uffll 'YIlJ mnfl91'.i 01J) f11'HI'YI'U 'YI"tl~O::9lfllJIf1A'\IU l.I911Ul1l.1~ fltl '.i tiun::'rtl'l 

0' '1 lid 	 JI ~.l AI 0 .. I Q41'ilV91H l'l fl9l111l1 'U~ U 1~ 'IlZlJfl11lJ ffllJl'fl\l flm ::9jl.ll'rtlJ'\Il.Il11flnAiH f11'.i'YIllJ{lm Vl'tltl-3ffl' 

'Il::,]1',.rl'Uff'lllflflflft~' 'Iluun:: 'l.Il911 1'Ill.lnAn~ "W::~';1hrfl11lJlrJ1Jm'il'lllfl'H~'wA'OflCH" 

..;. .I )! 0 , _ I .1 ~I 1 ~ 
l'rtlJ'tIU 'Illflflll til tl9l111'H\HlJ'l ::1't1fl'llJ '.i::111U flfl '1fA (http://th.wikipedia.orglwik) 

J..., 	 _I"''' " 2. 	16nD'l"JIOO1nU~1-UU'::~l'YII1UU IYln 

..- J..., ... " "tI2.1 ,h::lftftluu;)-usnanrnOUnl1U1::ilIiIIA80 ISJD'R 

1Jn'rt'l1l}j'tltl~1'YItl1nij~01av~'U~11J ~lU""tJ::fllliJ1::~lIiorh.:JJJlfllJllJ 1i>ltl1~'rt1::: 
_I .,. ~, , " '1 , iI 1iI ... ~ ~.J.l.. '1 

fll'lJ'.i:::A}jJ91flU91<3'rt1~Aflfl lJ tI lJ N" lJ un:::1ff~fll.l '1 mU'YI"U"J1tllJll.ll\Jll~ 'U'.ilW 

fl1'ftU~1 lI~hhh1ft{luliiA'h'~ijfl1l1~lJ~'UlJ1U~'l.Iffirv'AU,j fl~liJo~lJ1U~'~ijfl1'.i'lliil 

,j'UYif11rJun1tJ~flt:Jw6m~1"~J1JI6~ ~~'~ijl1~fl!ll.l1A '1 1,.rtl~'I1U i1Jl1~~ ,~a'Un'l.I ~tllJl .. 
, U ffii'Vty1'\Iii'mrtlJ 11'1111 lil ll~fli'~ffii'tJ'rt 'i ::191tllWlJ 111'.il'lf flO'rt1d 1~1r!U'rt1::191UN\J ~l.Iij 

... " .. ... " oS -4 ~ j!.J.. 1 ~ ~I'"
'rt1 Z fft.llJl6fl fl 0 'YIl1H'.i ~K1nflllW l11 OU l<3U''UJ1f1'1f~'1J1J FJ'YI lJfl 11lJffllJl'fl t.I~ll.1 ~1\JHlJtl 

, _ 1 ... ~ ,Y. !II'" , .... t ... '" ~ 4 i ... ~ ...
Ufll'lJ'::At:JJAtlfl JJffiilml.lmff t.lfflJVUl.I911lJ'H rlflJll.1'Y1 Ol~fl~ U'rt'.i::' l'11l.1 'VtU 11 1 HH'rt 1:: 

.,....... .d '" , • " .. ... ~, iI'" , 1 1!II11'11l't1i 12 IAfl'U 9\fl'Ul1l.1~'YIfl"l1fl~ 'YIl1ff'i 1W1nfl'UW Afli>l91flU9H flll"tllJ l1 ~~HllJ . .. 
li,nfl'hlfllJ'\Itl~'Vt'::ff\JlJOU,;~tl1~ lAlJmnh&fl1~flfl'11~1~ '1 lJltll::~\li91flU~~ lInzv~ 

http://th
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... ... ~ " ~ 4 4 d " M QI d1~O'UllJ'W1U'l.J lJ'Vi'i: 'n'lft1ti ff'l.JllJ l1ty'U~ "j' ~11\Jl1lJO~ Iff'lll! fll1'U~l'Ul1Hl(l11U'U~tllJfflJ l~nl'Vi ':i:: 

11~1~1 '~fl(l11UItl!tH'il~'U"j''iWlm'i 'Vi'i::ff'UlJfhun~h~ "1 ~fOUfl'ifl~~flfl1~1~h..lltlif~1~H 

., 1ril~V~11lJ1fl(l11V1,rt'1lJ1~~'Vi'i::1~lo~i1 'Vi 'i::'Jl'1SYI1'l.JUri~lJll~lU~::' 'l.J flf~JU 'U l-1U'VilJlfl~ 
!t){J~flfl '~ffll1iifl~I~'l.JltI'Vi lU nfl-1fffl~iU 'JO~'IlU ih:: ~1'J::'U1V~~~llJ'U'Il'U1ril~V -111lJlfl U«1 

!II '''~ I '" "" ..... ~ d... "" ,i I 1'410VYlOfl lJ1lJ'U~1'U1VfI 'llJ'UU flflnl1U ~1lJUYlI~'Sty9'l1lLn:: \tfl mn::LYlff::Ofl fflJIYl~l't'J:: 'J 1-11\In-1 

'YlH,jiYqj~'hn'l'1Sn'nUiilfll'l i''UU'Ufl1~'U m'JffUllJhny iifllH1111't11Hfln 11~011111lJ-1fln 

L~U~U ,,rrOVfl'iO-1Yl Ofl'~L~U111l'tlU'Il'UYll.IlflYl-1il un::i ~ilvwh 'Vil'U'IlUYllJlfl 

'" '" Q J.., ""... l' "" J iii tId ~ dJ' J. ..
1'UfflJU'.i9'l'UlmyuYI'Sl:!fl'i'lSfl1n -11'l.JfllJfl~lUfl1'ltl'l::~'WJ~Of) llJfl1lJ'Un'U'U'lSflnO~llJlfl 

d ~ d... tI ... ~l 1 """'" , , "'.... dIun::flllJ'UYlUVlJ 'i::Yllll lH1U9'll~ "1 "n'U'f.!f)~l'U ~V1~l'tl::-11Ul1Ti9'l1-1 "1 'UrtlJu'i~fl1nn 5 

iil't':i::n'lSUVlJflln;'YlOfl'l1'Uo~'Ylt.JL~\Joriv~~-1 '1i1n::ii-11U'l1'1rmi'~ "1 ,f''U1VFhvlU~O~ 
JI 

tI'i::f)1~n\J ~YlU~{jYlflfl '~lJl(l11V',rnH'4'u~1'UUU "1 LfflJO l't"j'::lJL11 ffn11't'Jfl~111UflHI 

'Yn::,;v'um'ii~U9t-1~Ofl ,1flt19'1 llJ "l ntJ U~(l::Yt'J::t)-1ft~ij~tJ1ffV~'UnH9h~ "l ntJ rtlJl~~'Vi'i:: 
JI 

"li'lSltJn'Jl1JnnliijtJl(l'Vi'J::~'l.Jih..,n1-1fli'-1V-1~1'i-1l't'l::flfflVUl'n11tJl1'i::'U'ilJ'lliilul(llt1Wl 

1flA'1"1 'IDJm1~fl1J 'llJ"'1Y1(l1~u"::flllHI'lv'U'n;;il'~f "'fllh~t)fl 'J!U1f~I~VtJU1J'U~t)fl ,21ffYl 

l' I... ~ • .1 0 , ,,~ .... " d 1 " I tI ... "., tI
~1V YlHff-11ff"j'lJl1UlJfl1'inl~t)fl lJl1JtJOUlJlfl 'Vil::fl-1fllO.:JflYlH 'lSL1~111-1 'i::Yl'WJ~~U ,,-1 

fl1nh~Ofl il1U'U1Jlfh,,rutl(lfl'"rt~1'iOOfl itlfifl ijVi'l::\.I'lJLgt)~~tJ'ufl1'JfmJYt1-1lJl~V ~-1U~ .. 
l~1J1Jl1vlVijlIlJfmJlJl~1I~1t1 ~OfllJ::i1 "":: I~\J lJ latlff'Ul1flUlJTin lJ9'llLl'hu'U "":::'Vii1flln'tn~ 

t '" itl" d ~ ~ '" <4.. ~... J' itl d '" ':::'. ,~ Q
9'I1~fll..l 'UHfII1JU1J1UlIlfl"fJ1 tlfl 1Jll19'1nlfJI1J1..IIflUtJ1'U'U fflJl~~'W'j::Yt'UlJ11CrN ~YlHtl~ 

!t)tJlJlatJ~1V~flft'~~1-1 "l u":::'fhJ'~ul1'im'h,,rij(l1~nlvuu:::ff~1-1 '1 nl..lmh.:J-1Yl-111J ",,::: 

... ti' d!'l ""......... .61',l't"ftUl'tM';11 9'I1~ "l nl..l~1tJ H":: l..I~11..1l't'j:::ff'VifflJl~~l1'i::lJVlJl1~ff'lYt"'jl..l'VI'ilJ19'11 0]1-1 

11 

ffl1Un'n'U'ilJ'l1"'IY11l't'j:::iu1fft'fltltJ~fl11~l'rn::O.:Jftij Ttl ::"Tt11 ':i ::~'llJl\.1ag W 1·Uf::'Vnl..l 

• 4 ~ Go d J d 0" d.Q dtlo QJ 'JJ" 
mu (fit) 'VI9'ln19'11Jll'Wty1JtyL1nl'U) ff1Jl~\I'Vi'i::'t1uill1""H lJ'Vil:::11'1S1ffllWV9'll1ff'l1Y111'l'i 

JI 

flWl'UUn (lJ.l.1.illJ lJ1n1fJ") ~~';llJl~V''lhh:::Yl'UTt'i::fl'Vi lYU VlflU9l~9'I1lJ,r9'l'Ji'~l1'J::1mJ 
" I "'. l' .1 '" dU"::U~1l..19'11lJtI'i::~ YI'U19'11~ 9'I1lJ,.h:::I'ViW~1'U'l1ty ., 'ijtJ-1'\J1UltJ~U09'l-11'U'U lJlnVYl 

~flU~~ltlgtJ'l.Jff ltlatll..lltl LtlatJUU1J'Ul~tJtJ "1lJl ~~U1J '~';h~.:Ju9l,jYlJu fl1'ifOtJlJl~lI'i'\'ij 
fl1"j' 111'11U lflT:inl111U'lftl1'~lJl~1..I~UlJl~nlt1u'UtJ "u::;1'U 'i ::1111-1J 1..1 'Vi 11..11~1flW tI'i::: ~'l1~ff~ 
, l' ... q ... J' " ., " ~ " ... A",. ~ 11 '" 
~~~mlJl"vflltJ'UUlJl Yl111'iflWll..1Un 11JUfjlJ'lrOlrtV~11llJUL'lJ1'Ut)~lJl11tl~llJ"'U1VU'lJtJ 
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1Junfl~ 

0' ~n · .1'" i 1111 " 2.2 A1U"'H1J1U'I.ItHAlftH , lI." llmll1Hl14u1::il'Y!R8n .SJD'R 
~ <V 0$ c:I 

1) l't11J1JlclV ,i1tJl'tl1Jl'11ilflU111h::1J1W 12 ­
.,f..

14 'W1 'Llillt1l1'11il1Jll 2 'tI\,Il~ 
c:I

'tItJl~mfl 

~ Y. '" ..' 1 " jI., , " , ,.

, 
.. , ".... .." 

~ 

...&'IIfl'IHltJil::mtl~ U1'W'tI'Wl~ 'I1qJ 'tI'fllHl'W~Ofl 1J~on l1qJl1'iO~Ofl 1Jl11Jflil'U l1ty'l l1"lClfO 

" ... _~ ., z " fl1':i~O.:jmOfl1111111l1::UllfltHl'W'WlJ'l ~1t1 

<I t ... 0$ ... "l c:I : '''0 .... <I ,<I i " "'" 2) l't1llff'W11':i m'tl1J1JO 111l1t1(H l'tlllu'W'n1J~l 'lfffl'11nl1t1'U~Ofl'tll 1V1J \11 11':i OlOU 

0$1" _I"'''' lY. <i ..~'U::n ~ ufl91llfl~:: '111'UO':i 8 U"::I1]O'i 9 

3) ~1t1 ~'.n'W~11J1l1trtlij 2 'tIl~ fio 'tIlJl~h1q; Ua::'tI'Wl~lgfl 

• ~llJrOtl1l1~tI '~l~'WhTtY ( ff'tll1 ) fl1'i'~A'lV~ 

• A'lrJrOrJ~U:: '~l~'Ulgfl ( U'tIl1) 11J0! 40 l1~O l'UO! 60 

~ .., ., d ... <V ,~ ".1:' d ,Y... .,. <v" , "dlY.. " 
- "lrJ11111'i1.J1V1Jl1H)1I~~Ofl'tll &'tI'1n'Ul"fl fl1'i 'IIffl~tJ1n1Jfla1J~Ofl 1Il1 ~l11~11 

. 

~flfl'tll 

" 51! '.1 ,.4 d '...1' ,
4) ~ fl fl~ll l1JtJff1'lJu'i:: fl flU flrJl~l1 'U ~'tIfl~ ~1J:: 'YI Og111lHl H"l91 1'1f'W ~Oflfll1 al\J~1J 

9l0n~ltJ 9l0fl~lt.h ~Ofltl11J11l{11t1 ~Ofl".tI1l1"A 9lflnn~1t1'~ l1~O~flfl~,tJ'i::~'Ui '1il'1 

5) 9l0fl,j, 1 i1tJ ~on 'l1~lh::~'U21fl'ii afl'UW::fl ~ltJ91on'lh1~uf1'U91 Ofl~lI't1fl .:j~1J:: 6l~ 

th::~'Uj' lflflitufl..un1J 9lflfl't'f~ ~oflll::Ii <1il<1 

?t ' d, "0 ., " '" 4, ".... ,., .;,. .I
6) ~U:: I1J'H111J'YI 'll'Ull1'i'U'I10tl'lflV1l1"V n'10 'I11fl~tl111JU1V~11l 1Jl'ifltl~'tI'U 

A?t .1 ~ d ... '" _I .. ; .. "l<V .. 
7) "lfn I1JlJ1Jliltlu'i::1.fl'YIl1'W~ 'YI1Jafl'Uw::1u'YI'i ~911lJ'U1Hl'W.:Jln tl1'111Ntl~m ~1~fH11J 

ff1'11 i'\.I\h1tlFJfli'~li1lJlJ ltitl\1fli. 'I1~Odl'11i'1JFJflil9110V~O'Ufl~lJlatJ!~O',rLn~fl11lJff1rJ~11J 
.;,. .I 
V~'U\J 

,. -'!I, d?t do., ., , "d" ,~~ <V <V '"8) UlIlJ 111l1Vtl~ ff1\Jfll1J'Wflffll1'i1Jlfl~'i1J~Ofl 2J'YI,fltlflg l'Wl't12J2Jlatl ua::v~ 'If 

'" ~ " l' <v..,j d ~?t ,., ...,,, , 91: 91 ..
t:il'H':i1Ju~'t11t1't1fl~Ol 'ilo tIlJla llru 0 '01Jl't1lJll11111J'WOll '1flllfltJ1J "'~flfl 1l'tl''U''l~'t11t1'i 1'W11 'i fl 

'11 q~ ri1~''Ll '~4111 h.t'tlw::nlOlll~1l1atJflflfl~lfl1~1l 

d d 
~~f1I't1llU'YI.:j 

10) 11,!111tJ1J 111l1t1il~ mH1.:jnit1J11~mi.:J~1'W91tlfl 'lftJenvnYlltltllJ lJO~~U"''J'~ 

'l::~1JlllJ1JlfltJff1t1~12J"'... l' 1 ' lltJ~ '1 ~ l1lfl.. 1" l' ~ ...~l '1 fl~nll1J'Wfla'W 
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'" '""" tI .,. ~ G ,,,.. I,-..i 1
11) mv~ 'H1JlrJfI~ 1Tifll'i l::;~lIJ~Ofl lJ'l1i'HlH ~tJfllnmm~Vfl lJ1J1~'1fU~ "fW 

~6flUllJ 1,jfhtJlJl1~VlJ',fLrJlJU1lJUH COJ ~'lrJii~tllJ COJ llt\'11h1J1ffltJ~1rJL~lJ~n:adlJ1t)lJfttJ 
jJ d 1 , ~ :: d - .1".. 1If'iG I\llJV11'VW~O~fl1'i11\l::\Jl tI ~ 1\J~llJ'IJ'IJ COJ C]f~11ifl1llJllVfl'l1 mV~~Vfl1J1tJ lJ~ l'w 

12) lhtfh~Vfllfl 'HlJ1Vih 1ifll':itl'j::~1Ii'~ofllfll ,fiiltl'h~i1mHu::;mnJ COJ tl~ltJ .. 
~fltl'l tfh l"Vfl1'il~Ofl~flfllfl ffl~ rJ1ft'IJ '1.1 lJ l"~Wfli ';lfllJ ~llJ1'IJ 2 "flfl ~l~llJfl~U';~,flfffl 

19f1~VtJU~'l\ll1Jlt1 'j t flUfltJ 'lhtt'b~Ofllflnt'111Jl'itl \l::1l11m~ lI~lfllU~1!6tJlrJ'lJt'11[J~1J::~1~ 
13) u9i~~1 "'1Jlvil~ fllnhff'llJ ~H COJ '1.1 V~1J1i1VlJlt1n:nmJl~l~ ';WftlJ \llJ ~hl~ \l 

.. 
~llJl'h~1J'\iu~vu,,fiilu'h~fl'ilJn'1'U Qfl~V~ 'A'ff"f.'hu U"::f1"nHllJ~l1JU1111'1.1 tHlJli1 Vtll::lfIl1 

II 

UlJ COJ 

.. ~ : '" ... .A 1" ,., c$ IV It!" .., jJ
14) 11t'1fl'U 11JlJ'lJllJU'I1lJ"'H\H 'I1ffl11lU111l'l.llJ1JlnrJflVlJlVtJ 'I.IW::;'iVtJl'Wfl 11m'i2" 

... c$ ,11 I .r..., "',11 c$ ... d.! <t 1! ~ ..i
lJlflVOflfl\llfli'l.llJ j'H1V ff:::"1fl'l.llJ UfI::",l'H'iiJ -Jl11l'l.llJlJlfWflll1fl11lJfftm~l'itJiJ1f)VU~1 'IJ~ 

lillJm'llfllllL~lJmh~Qn1ti~1v 
A ~ • 1 ~ fill 1 c: ,~ ~ QI .., 0 Q.I ~ • i".-i!l • d

15) 'iiJiJ'U'H'Hl iJ1 'HlJll1f1~ ff1lJYl9:: 'lJfjn""fliJlJl~Ulffl11'iiJtl~V~flfl 'HlV 'I1lJVflOfl 
.. d .. tI

'A' m\llil'U1iJij1JfIlh\llfl~1 ''U11fllJ 1'I1~ 'nfl1ff~fl 11101'UiJ'lJi~'U ~1JihfYlO~ 

~~lI~~iiulJ 1fi,,~ \l:::U1"Vfl,j'lff~"tJ~ fl'l11Jl1h::~'Wj'1'U nUUiJiJ1l1lJi M'lilutjn'nl~LaVfl 

'Hi1~~~1 ff'U 1\l UfI:::ffllJl'lflliAllJ u~n~ulw,r~llJ,j1'M'iitJwtl1't'f,,'l ~mlJfl11lJ~fH fl1'i'l.lV~ 
" ""1 .1 1 I • .....,; ~ "" ",.f ... ~... I _I
fj1J'l flfllJlfl'l.l'U i\tJU1J~fl'l1JH'M'flWct10Vm1JU 3 'I1'U"~-31.1 lJltWtl~tHlJV • 't'fl'UYjlJ HfI:::111 

l~lJ'UU'n YlH~1ilJl";'lJ11lJVfl lfl~~'~W~U1tJW1l1't'f'l.lV~Hn~U1W,r~1'U-U1U1JiJ'f1VU~1V~ 

t'11lJl':ifl~lHf'lW tllUt1tfl11lJlrI'U ''ntJ'~LrI'Umh~~ 1"v1iflnu'j:::~llilit tJ l.vNliv tl11lJ,h ~W91 

UfI:;'~iifJ1qfl1'i'~~l'U~lIl1lJllJ~'IJ iifll1lJff:;~1fl1lJfl1l 'I.ItJ ff ~ Ufl:;lrJ\JHnittlwGti'~ri~Lff~lJ~lU 
Iff'illJO\l'tJ'i:;il1JtI'j:::mt1~o't1 

2.3 InarJfn\'""ue 

2.3.1 fl1l1J'HlJ1V\lO..:JlJli1V 

.., dI 1~_I "'; ,... ~ 1 0 1" Q
lJ1iW 'HlJ1VM AVfl 1JlJ'i::,,'W!U1J1.J 'nVflflilW::11lJ~ "rJfl1':i'Ul"on lJ flil1J 

"Ofli2Tl1J'l1 Ufl::ri1\J~HCOJ 'I.IV~Af)fli~~~flll'~ 1Jl!VlJ1i1'U'n1~ ~flllW::~HCOJ ft'UlJlfllJ1V11ftlU 

U'U1J ~~Ll~UtJ1J~~I~lJ\llJil~u1JiJ er~tI' 'H,j ~~~ilitutl" ~lJ1\llflUtJtJ~-1'~1JJ'Ulfl..:j (~'UfllJ 1 

Q 

q'1'llWlJlf1, 2533 ) 

http:fl1'i'l.lV
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mntJ ·.nJ1tJa~ m~\h~on'tn1J'tr~H'111l1h::~lI!u1Jmh:w9\ff~ill~tJfarJM 
c:i, JIll! l' d JI j/ , I l' cic d ~ I1UL'Ull 111tl~1"~ltJ tl1l11tJl1Y1~O~m~ mnl"oofl fftlltJ fjmlJU'V41~iillllutJtJYlml1U" 1'1f'U 

lllntJfl~ll 11lnvu'U'IJ u~::lllnVffllln1~Vll lfl'IJ~u ( ffnlUYl111~ffi'9\'U11~n\l, 2550 ) 

'Vi1~1l1ntJ flomnh"ofl'tr n~lJ"ofl'l1 '1J'l111lftW'ffL~ll iifotJ rOtJ'~l1~lrJ 

ltlmJ1JLrtu n1~1'I1V~h~'1 U"'11" 'ff~lV 1h:nOlJL~Ul'f1~ jj~lJ:lfOlJ'1fltJ ( 1~n~ ~ll ff11':i'i1iU 

ft~il, 2550 ) 

~'nrUfl1'ilffltl'~'h1JlntJ fio fll'i~'llln~lJ"Onil!".. 'l1 ~jjfl1111ff1rJ~1110d'u~1 
11l!omH1Ul~ll 1'11'ln"1~U1'I1"mtJ ~1i9l~ffltJ~111 

2.3.2 rhutl'i:m)1J'UO~lJlntl 

fflutl'i::n01J'UO~lllntJ 1"tJ..r1'tJ jjfflUtJ'::flO1JO~ 4 ff1Uii A111lnV ~~lrJU 
111ntJ~!tl tJOOflll1ii nflll w~artuffl'U'U O~llIntJ ~lJ::lrJ'Uff'nJ~M'OV'1f1lJ'U O~ll1nlJ ~~ \ldhi IfmntJ 

ijtl1l11 ffl tJ~ 111 OOW~OV OM milu ffd'U ~iI"'i OV~O'UO~~1111 n VfllJ fltJ: ~~ ~::ij 'Uu UHg flfl'h~1 

11ltlV 11J1iulflu ~i1u l1it~'U V~ll1nv'fffll1 1'lJlfhJfi1u1h::flfllJ'U O~ll1nmYO~'1flV UCl::lJ1nV~ 
., 

, ~tl~O~tloyj.:J1i'i1tJ~::16tJiilyj~~o' tJu 

I) ~1111nrJ O1n::lrJUlllntJn~ll JJ 1iiVI' tJ \.J lJ 1 ~v~ 11 1alttr12J l H n I 

Uti 

.... ~ d ,., ~ 
11ll'1tJl1n1~tJlJ 11lC1tJ"Jll "~"1 

. " 
2) ~'l.I:: fiiitJlll~lfOlJtJ,:~uvt1~lJ1ntJ'~un qm:u'Ufl qlJ::lj&l1'l::~m:~~~.:J 

f ". I 

3) ~fl fi'~r:ifli'''10V~Ol::·t1'h~9ilntJfltJ~tJ::,r'U fl111rJ\J~flli1i'UU1"ff""huYi 

I11lJl::ffllfllJi111lntJ u~~hjmvlgfli';)'t110 l11qji9l1YlO::YI::lnu 'tJ ~~llO~~Un'1~::'Vh, lftY'fIff1'tJ 

"O~'Vi1.:JlllnlJ',j~1'Vh~fl11 

4) llJrl'u ,r1.J'h&flurhutJl::flfltJoth~l1it~ ff11111JW1~1l1nlJ~'~tl"'O~flOll1ntJ 
'i1;'ltI 11lntJ1ioiio~'lfun1h::1ilUl1;OU'Un~l1qj 

2.3.3 tJ'i::lfIY1'Ufl~lllnlJ 
. " 

111ntJ&1tl~9I llJl1111;11~ffOtJyj~Uflfl 

1) 1J1ntJ'1f1tJl~tJ1111JlrJa~ lJ1ntJ~iinfl'Hw::ti~hnn~fl~lJii~1J::'I1'tltJIrJ\J'lfUJl;;lJ~ 
'" d ""'" '" ... y.", '" .... l' ",1' l' 1Y.'\'V41~1~W1'1f~'l.Il~flU01\ll'irJUfl111J1'WllO 1111'1tJvtl1JO l1'iOlll~tJtlrlfHW\.l'Ufl ~ til 'IJ Itlfl1nJ~ 

1fl~1'1 tl11V~ I~ tJ'U n-h lJlntJ~ow1::m lJlntJ'1fltJl~tJ1rl',~ffl11 i'1.Ifl"'O~;jO flA'o~u'Uti 11 ~{I\!'1fl 

, 'iii 'N 

2) lJ1nlJffO~'1flV ""llltJa~ 11lntJniifJll~n9iofl1J11Jij'U 11~{I11J1fi'~ffO,:j'lflvtlft::ii 

'21J::,f{I tJ'1fl fJ1J 1ntJ~1~~::W1~ 11 1nVffO~~ltJrl', fd1't11'l.Ifl n'O~f1 t)'!JflfH1 ffl Hill1'U ~1'U,rU '1 1~ 
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.. 
U'\I11J'I1U'n fl '11~m1111 u~,~ 1JHfllJ Unl~tJfl111~tJU~:;Lfi't1U'h 111atJflfl'o~flO t1'11 '*f1fl'tHfI 0 

1~l'I.h11~lffl1~,lVfl'h 111"",tI'lh1ff11 

3) lJ1"",V'Ihl1t1 l1lJ1Vil~ 1J1atJ1IlJ1~Hgfl '1 lhi'fl m:i11m:i11 1hl1i'1JlJo'U1»' 

1Jflfll'~llJ"l\..!1J1fllrhJ1ItWth~'m~o'UU't1lJfl1~1IO'UfJW~lJ1';111'lJ,nll,f1J "I 
" 

2.3.4 	 lJl"",tlU'lj.~91111"",flllW:;lUU1J'U1IfHfl1'ifOV~~iHitJ 

1) lJl"",tJ;'fl l1~mifJ1 111l1Vil~ lJlfttl~rmJ'\1'ih'flllW:lUnH9I11l1l"l1~lytV~f1~~ 
.. 

<II!!( gJ I QI 

1~mU.JH'iOlJotJfl11'UlJ 

2) 111"",tlfl11lJ 11111Vil~ lJlau~rouhfii"",fl\JW:;ltJ'rlH~llJ1I1HlrhrHfl1111 

lU't1'i ~~llJtll1~'i~~llJVl1~HUl':;1I'l.n'Uft'U'tJ9I110~L~lJ 
'" 4 '" "j ... '" ~I ~ ~I £03) 11111UU'UlJ 'H 1J1V(H 1J111Vl1lJ11fl\JW::IlJl1H~ llJ1I1Hl11'U IlJtJ11~111fHl'U 

Ul'lVflft'U1IO~~11J9I 'i~~l11t111tJ 'i ::111W ~~ulJ 1Lff'U 'i o'U 'Hu;iu11 lVfl ft 'U 11 O~~llJ1I11-1Un:: ~l'UfI'i ~ 

~l11Ufl'lJ 

4) 111fttll 'I1111tJii~ 'J1fttJ~ff)Vil1'u"",flllW::ltJflH9I11J1I11~LrJlJlm lU'rlH 

~11JlJ11~H~'U 'tJ9I110~L~1J 
... d "l '" "j}l ,,,.... '" ~ 1 ~ _I

5) 11111tJ1'f11JllnW1J 'HlJ1VM 1Jl11V'rllOtJ 111J11nllW::IlJ't1H'1IllJ1I1HllJ\..IllJ 

d II • :: l' .1 'tl '" ffllUl111tJ11~llJL1111Ul1'i ~9111JfJl1'Y1~1'fl11..1\..l '11 'i -111\..1 91 11 f)~!1I1J 

6) 111"'tlall1~tnJ l1111tl0-1 lJl~t1~fOtl 1 -H'ii trfl11 W::IUl1H911lJ1I1HlnU1U 

!3 "' ...... al :: "/1' .I 
'C11mHJ1J~~HI' I lJl1H9I11Jtll1'rl-11'f¥'lllJ '1IH'UU 

7) 1Jl"",tI~11 11111tJfl-1 111ftfJ~r6V'-H'i1"",flll W:::ltJ'rlH'U 11-11fJU lU"l-1fl111J'U'U 1~ 
'" .1!' 1'.1... ", .', 11' , ... j/ ....1!' 1lI dL11tlLh1"lflOtJ '1 11~'UlJl1ft:::U6V 'lr1~flftl~lJtN "1~1JUU"(11flOtJ'l ft~ 'I1mfll'~l1ft::1JotJ~lJ1J'UlJl91 

• '" .I II ~ 1 '" II cO' 11'1111fl'U910U'UU9IlJ IlJl1H'1I1tJn'l11l11tu'iV1'tf'Hfl"1~ '1H11\J 

'" '" 4 ... "j~ ,,,.... '" ~I ~ 
8) 111"V9I1'H'UO\..l 11lJltJ0-1 1Jl"Ul1l0tJ 'I1lJ"flllW::IlJl1H9IllJ1I"lHllJ'U'Hfl"lJ 

'" 	 . 1 I J.::I ". ...... tJ • ~ d r Q;I 

~lmftflUft::flOtJ'l '11~ 1I'I.I1111:'lJOtJ'lr1-1flftl~lJO~11'U Uft1flOtJ '1 119111~~\..Ifl'i:;11-1lftm111fl'U9I01J 
.1 II ~ I ., II ..... .'1 11' l' '" j/. •

1I'U91'U llJl1'i ~9111JtJl1'111111tJL'W1'}f1~flftl~lJO~ 'H11UnltJ1JlfttJ~1JU9Wl1fl11 

9) m"'tli1l1'UO'U~ l11J1Vfl~ lJl"",v~fotJhfUftflllW:ltlnH911lJ1I 11~lrJ\JI Uftl11J 

d .1! 1'.1· _'I 11' 	 1 " ~ .:. . '" .1" 4I 1"UmUn1flOtJ'l 'Hty'U'lJ'}f1~fl~1~lJO~ tHlJ'UUn1flOV'l ,,~ 11lftfm~~'Um:::nU111fl'U~6'U'U\.I"'UCJt~ 

tl~lVft'U1J1atl~1J 111111~911lJV11111 ijf)'U1Jl"",V~11tT6 ~~lJfotJ~ tJ1'U l~lll~tJ1ftUtit!1O~ . 	 .. 
10) lJlftrJffllJfllT,.~6 ~llJ1Vil~ 1J1"tJii~otJ~1tJ~Ofl'U1'U hjihtlmO~ln'Ui'U'l .. 

1I'Ul~1\'hft\.l'lfli'l.lrf)tlfl~f)~91f)ft'U1'f1111~ 191vlf~Ofl'U1'U 'lJfhrJffl11n flf)nU~~ '1111\3 11":;'U11 



23 

11) 111~Vl'n~y\flfl1 {j 11111vn.:J 111~rJ~tflV~1Vy\f.)fl '{jl~V~~flt1\UrllJ ff1VVl1 

Ua'113111 lHfl1iY\~f.)f)lJlrllJ 1~• 
G.r ~ 	 t ~ ~ , .. let CLI ':4 

2.3.5 	1I1i'W'YIlI'U.:J;j111i1 flllW::'YI1 u1/Y\~lJflf.) 

1) 1J1~Vi1ff;j111111Vg.:J 1J1~fJ~!f.)V1~1t1Ult11VU;flllW::fla'lVi1ff9l11,fU l1lJ . 	 .. 
m::'Hlfl m::u9I m::,I1V ,,::U ..,i1.., 

2) 1/1~tJ'afllci 111/1fJn'l 1I1~tJ~~6V1J1~lfl1l1-ntlfl1111111f.)1I1-ntlCHfl U~1lhm1111 
-'I '" t, .I 'tilt"" ~ ~. '}I..." l'~flflnf.)'191flfllJ;j.:JU9lfff.)n'l"'lJ &111J~flllW::nJ\J111'1'1 flt1f.).:JfllJfl~lV CJf 

3) 1/1-ntnUV 111J1fJn'l 1J1nv~tflv~lfl1J1-nVfl111/ 1111::1I1ntJ~1/th1J1'1.h::ml'UI~1 

,tJUl't1'11Y\ tnf.)11J1n tJfli11J~fl~ flnlJl tlu 1'1f.)~91~ II fl~1'1 ff1lJ'U'U 1111:: ~h:j ~mJ~ m~'1V1J1 ~V~1J 

~1'\.m:: 1 ~lJ 

4) lJ 1~Virn l1lJ1VO.:J 1I1-nv~Jf.)V~1fl1l1 n VGifl"~1\11111Fjfl ~ fJfilJlrJU 1.:Jfl" 111'1 

" t1::"'U1y\~'IUfi"'lY\111 qju~::fl flV'1,gmH9I1lJiiuitJ 1Y\tJ11'1'~V.:J~flU flU ~fl'llw:arlU1(n 
. " 

5) 1J1~VfllV 	11lntJn'l lJlnvilJf)tJ~ lfl1J1nVfl111J"'U1y\ 1 11 qj ij tltJ::~.:J9i.:J~f.)tJ 
II 

'j ::'UlfJltlu fl1 rJ lY\v'J f.)'tni.:J~1\J1\Ju11::u flfl '~ff111i''Uff111ff::'Ynml1fl'"Hi", l11Jl~ltJ fll11Vfl'Ufl1~ 

M11ff'tJl~tJ.:uda~.:J l'1~m::ltJ\J 
6) 2J1nVY\f)flfll11V1{j 111J1Vn-1 1J1nv~!fltJ~1VY\tlnnl11tJ'li'~1lJ'1ltlut'hU\ltN 

~11J1~fJ ',j~a.:J~flvY\aflaV1.:J~UUl)f11a1Y\al{J'y\ '1 tf.:Jiu 

2.3.6 	fl11th::na'U'Vt1.:J1J1ntJ 
, 	 II 

l1iaffltJ1J1-ntJfI 'jtJlJflff1\JUl11~ '1\11ff1utI 'j::flf)tJfi1~ '1 1!UlJ1Fjfl,jy\1~1~1vn\J 

~um::i~ffl1~	~ntlU'W1~~ff11\1'JW ~-1ij11~fli1 1t1A.:J~f.)LiJi1' 

1) ffl'J'HIlIn::"flU~.:Ji11J1-nV'~ilVtJ~f)V 

2) Fjfl~'U::fi'U~1lJl~tJ 

3) Fjfl1J1~tJ;fli1y\~f)tJ~f.)'j::11~l'lfltJ:::timJ1nrJ 
lid" 

4) Fjfl1Jlnvfi'U~tJ'u\J ( Q'lltJUlJ1ntJ'YI~f) ':II~flfitJ~tJiju l.rU 1JlnVfff)'I"lV lJl~V'nV 
II 

l~V1Fjfl~1Jij'Un111ftJilf.) lln::lJ1~v'i111rJ ) 

2.3 .7 th:: llJ'nr"fl'l'Vt1'1lJ1~tJ 

111 n tJii11 1 fllJ 1Vl1111V'tl'~Y\ "111~1~m;11111u~ ,,:: tjfUY\~:: li11\!l~l4ffff.)lJ~1'1 flU 
II 

91111 1f)fl111'U"::;fl11lJL111J1:: fflJ ~.:Jff1lJ1'j(lff1t11Y\fJ'j1lJil-1t1'j:: lv",j'", f)'I'Vt1-1lJ1~V'~~.:Ji1fif) 

1) '~ffn'i'tJfl~a.:Jflf.)l~f)ltlu,nfJ'i9illri1Jflfl"1fil f)fllff~H'1',fU ~l'\.JU~~ <1,,<1 

~ 111 ...
U rJiJ 'I11/1t1fJ 	 2 'tI'ltl 
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2) 1 fffl"r1 i''Ufl~O~fl61i4oUa'~ ~fl'lllJV'IJ~"r110~6\Ji''UmJfl &'11'\J fll'l ~6'IJ i''UU~ fl 

9il~th::n'ff "1t1<1 UtJlJ'~lJl~U 2 '!flU 

3) l.gffl"r1 i''U fI ~6~fl61~611 a'~~tll1lJV'IJ~ 't1 ~01~'\J 1fltJ~iiurl~ijitJ'If'\J:;1U 01') 

1.1 'i::fl1~!O~&~t1~u~.:),juflK'lf11crnu tJlJ1~1l1~tJ 2 'l11tJ 

4) 'fffll1 i''U1J O'U hrUfhJflflfI~ij~6LfftJ~ 1~61rhJfll:i i''U~1flJ Uff~Hfll11Ji'flfll11l 
" ffi'l11il I';U 1JflflniTlflf.1J 1Jflflfl~'~\J utJlJ1~n~1Jld'tJ 2 'ntJ't1101l1d'tJflTI'0~~6 

5) 1~ffl"r1i''U'rJfllfl'''l "1 tl11tJllJflll i''UHY~~1'\Jflll~1,nl911lJ1Oflla'~1't11Jl:: a'lJ 

UUlJ'~lntJfl~o~~O "r110~tJfl11lJl~tJ~0~'l::fl'l 
" 

6) , .gffll1 i''UlJtJ'U 1 11'Urlth::'I11'l1'IJilt)u~fl~"r1qj 1,s'U ~ lUHnhff'~,r~,jllffnH 

7) '1~tillfi'tJlrh.J~0~';111tJurl~~llHl'U a'tf'IJ ~l'\Jll~flt1ff1I'la' utJll'~1JT"'tJ';l'i1tJ 

8) '~dll1i''Ufl~O~fl61'U~1'IJth::I~W9i1~'1~6~''''W iitJ1J'~~1~~t)fl'11~,~tl1J!atJ 
dj'Uiffl! ijmrJ'lJ1-1flfl1J 

.III III r Ai.c. w l' ... '" 
9) 1'l1U"1'IJ'.h::~ 11'IJ19l1.:J ll'f~l'U Ul1'UlfllO~U"1'\J 'lJtJ1J1Jlf1tJ CJ11JlfltJ ,i1t1 

10) '~-dl"r1i''U1rOtJUl1'IJ,~a-1fl6fli'fl &'tflJ 1Jlliml'U'IJ 1JlnVflfllJ 1J1ntJ~1"r11JflU 

., , Q,I 4 Q,I 

'Ul0l911tJl'l1'IJ 1JlfltJCJ1fl1J1t1tlflfl1J 

13) , -Nffl"r1 i'uth:: flt)'Ufhi,~ a~ lYHJ 1 'IJ 'U H"1~ A'11'IJ ~ a'IJ1Jl~tJ 1 ~'U lliYtJ~ 

~l~1J1aU '-Ndl11i''UU''1'IJ\!'tna-3fffltiYl1it11::~11tlI1t) iitJ1J'4l'f1~1JlntJU'U'UU"1'IJ'lf1r.u~U1 
14) , ~ffl11 i'1JU"'lU\!'i11a-3fffltffl'lit11::~ T~tl 110 ijtJ1J'.g~1-11J1d'ml'U1J 1I~1'IJ 

'l11tJl~tJ1 UfI::U1J1Jfln'fH 2 'l11tJ 

15) 'fffnfi''U'U1~ffn~'1I~tJ~n ''If'IJ n~'Ul~ff11':) '~1Jld'V'lflm~V1Ut1::fft)-1'1fltJ., 
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2) 1~1l11~~ dll1i'llilfl~6fl'21 '11'21 u~::~lllf~~nll~'U l~fJi'lhhj'fll~'tfil~l11 
..6......d ~.I I d I 

I~fl C:U~ll~flllW::fltllfJ~:: ~ U"1~flfl111Jlfl 
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lhntJul1"1J,.h::iY'YIif)1'Vt~~1lJm'j~~ 
II • 

10) fl1J~iiI~'liil 1.gffll1S1J~~~n~1\J1l1\lf1S,rn~ll.nlJ~fl-ll,g l11fll,g,f'lu~'Il~1J 
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4. ";1J~1\J,.,i1~''Hijtl\Jti\Jti1J~lUl1tl'11fl'~~Ul11iji1fl'NW::t1l11mhlJfl i1~111J 
"4 • II • 


iI .dl a dII'~ fU .II!!.4 ~ Q,I" &i' tI

t16111 \)~1J~llt1n'tf6 -JlH 3 'tf6 t10 flll1J111~111J 111UflIl1l::t101Jl 

II II 

5. 1~fI'11JU1J1J~H ";11;U~O''111J1f1'11Jl;11Y1H~11J~ltl\)lJfll1J 3 ;t.llM"~ 

II 

fl0111~tl~ lfll1U1'I.h~~fi ltl~'I..m.l~O111 

ii,h 

1. yt ilm;UYl11Y1 UMli'OlJ fti11J ,,.,,,, ~~1JfI'::~mJf\i11Jl,hti1J~ lJ~ftft1:: Yllii' fl'N 1 
II 

mhi,f·HJr.llli'-3ff"1tl~f)ij1Jl..r'l1fUrlU~l1 ,hli~fI'6-3;11-3I11jjflUOU 

~ .... ..6 0 :J!"
2. ')111 flf)flU1Jl1lJ '1UllJlffO~l'Ul'm~C}fltl 

3. fl't)~"H)~h:::tI::ul11~"'niiflf)~1J9I11Jt11J11fn1U alrJ,j~tilJ t1l11lHnmi'ltl ArlO 

l~lJ~U'~ 3 fl~1JUl11~~lg1J~1V~lrJ 
.. "_1 

- fla'Uflt)1J1UlJ~N 

fl~ 'Ul11~11UU '11,,-3 ij1~";tJ~OU1~1J~\Jmijflt.lOU ti'U fl~tJt1 t)~la ll.l1UV"tlf) 

.1' .. 11" ~,,, 11' ..K "1~ ~ 
lJ1::011 ~1~I~Yn::~6U~"1JfI'UYltJYlutHvOUfla'Uuu ,.,UU1 tHff1l1[16~~'l~l.!U,,::afl'U tHfl -n~ 

.1 • .... 
,.\J ua::fI'111f1'6~~Hfl1J 

""'" 011iYll 

.... " ....1. ~"1JfflJYl11Y1U[l~[l61JflUtJ 

2. 'h6f)ft~'U'Hd-3111ff11JffO~I;1nnnhfUma1J91amf\JYltJYlU[l~9111Jt11J ~~1,.r 
" _I .! ~ ... ,1' ...." AI ..:. d " ..
~1::[I::'W6~11J (lJl::1J1W ~ U1) '116ff11Jfftl~fllJ ~fI'llJfla1JUa1~'1,nJW1J 116'1tlt1nlVfla1J 

'fll1nl1Juli'1J 

A ... 0' 
- fla'I.J"l111'lWfll'l 

4 .,. ~ 2 .., .. 1 .. ".. 0 I .K
flll'I.Jt'{Yf11Wfll'l 1'i'll'UIll1JllJl~lflU'I.J'l.Jfl"''I.J''Oft'il6fl ~[lll11J'illlJ1U'.i 6'l1Jlfl~U 

...... 0 

11iYll 

" 1. gf)'1J~O~fl11-3 Jlh ih 11~11tlUYl11AllJ~lV'''1''hJYlH''11 

2. 11~miuYI'I.J;11~"11,~-ntJYll'l~lV 

3. 'H D1J tllJYl11~ff~H~lfl~lU~l[1'~1l11Y11'l~11 
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4. l1B1Jff\J111J~tYtH'illn~1\J'\I11''\Ifl1hll~crht.l 

5. ';1J11l~11JcNlt.l''\I1hhll~'\I11 

6. ";1Jl)J~11J'\I111'\I~1I1111~,*lrJ 

4A 0 

11i111 

1. 	 Qn 'ml{J~n~H I if1~~llJe01J ~iiHJ11] ,fJtl~~";1Jfl~~ t1J~fHCI~lJl1U 

~ ~ ~ d

2. 	 'il1m:::fJ:::n.:jmn:JYi1JCI.:jlJlflHn1l1J 

Go' 't III" ....... '1 !"llll~ .I IV l'
3. 	 'il1J'lf1tJ 11J'\IO~~11.JC)j'lVlJ01Jii1l'\l111111JU~1Jm:::·m'\lUlIl'n1J"llU'\I11 

4. 	 lO1J'lflVl 1J~ O·U~l1tJllflgn ";1J 11"'1 hfl;;"~O ·Hl~ 1J~11J'lJ1J 'iI:::1;~hJnl\1J 

'" - mnJflllnn 

nl\'Umlrln";'U~O'illnfll\1JLflff1ltYfOfJ l"Vi1J911l'Ulll'U1.Jll1l:::ilJ~l1.Jth-3''\I~ 
GI '_1 -'!! d III 1 I I '" ..\ • .., d III 1l'fl1l1J ul1lV1U1.J ~-3~1mCl n1.JOV lI1Jlfl1mtUt'Ul1" ~11.J IIIOU 111 U"f'111 ffO"fl1J 'iI:::Il11.J 1'rr14 tH fffliil 

ffllJt11.J ff1fHlll m;1fJ1l11.J1ti'~'\1 fNnn'IJiilflflfll'H1fl t41rJU ih;1'\10~Yil1.J 'lfl11 ltl'H~om:::'t1~,~~ 
ClQI ~ Q,I Cl 

( lIW1~1.J 'il1.J'Yl1.J:::~:::Cl1.J, 2540 ) 

2.5.211ifl1'i~"1t11fitJ1JUYi 
Ii' 

1) 'lhliiV1.J~11.J1U 5 ,rllJ (lV~~flt1'U'l1'ih,m'w:a"uu~ 1l~~01.Jti1.J~l141U 2 i''U 

'f~lViy,n1 (uf1.J'l1tY) ijiil 1lfm.l1.J 

2) ,hUtJil1'i:::ih ('lJ1.Jliill'thti'Ud1V1.J) ~11.J1'U 5 iilflfll~V~91Dti1.J1lfihrfl11 w:::1"1.J 

"it Q,I' Q,I A 1it" 5 Q,I,", Id,"
UW {I1lJ11J 2 'lfU lflln1Jll1tJU 'ti'iilltHl'IJ1111iil l1UUUU":::1'ifJ1.J'iDV 

3) lllitl 'l1'i:::fh~l'il1~~ fJlI' -n1.J~tl 2 1H~D1.J~H1J1.Jlfi fJUU"~Yill~~ fJlI' nU 
. 	 " 

~O 1 '~~lfJijiil~l1.J111~ltJ91H'ifltJij~l~lJ'l1';jiilti1.Jij1.Jfl~ 1"\Jftnllw:::u~cf01.Jti1.J 4 i'1.J ( ~1.Jl11.Jl 

il1'i'iWlIll\ , 2539 ) 

2.5.3 ri1U91flU~~ '~uri 

2.5.3.1 911,htJ 

1"1.Jfl11111iilOfli11111;ovrn1.J flU 1~vllllJ1L"1J fh1.JtJ 1::: nfl'UtTlfltyi \lOll 

III i d .. ,1' I d "''' d ... ";'J1!i
l1lJ flH ']HlHn~CllVlIlnlJUJ iilun almonl alfJ~'i:::'iI1.Jl1'im~C)j'n CI'Vffnl\l·"iilvn CllV 

" m:a'ljD~ CllVl1nlll1.Jl1fliilOn ClltJUn'1;~WH ''It.l~Ofl~l1m:::'iI1t.l ClltJonUll~~lJ ClltJffl1Jft'l1.J 

http:1.Jl11.Jl
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~llJ~Ofl 'CIltJ~11"'fllJl~OlJ 'CI1VllJl'UUtJ'CI~ 'CI1V1~O'UU~1 'CIltJ¥l11'flA'l~f)lJ 'CIltJfhl1"'HU~1 

mmilUlHIl'C'tfi 

f1'fJijflUll~~1J 

.; .QG.I' ~ 
'nUl : lJW'l~lJ (2527) 

. 
cv I 4 

i'ln1lWZR1'U10'n1J10'llU 

1) ti'U~l,jltJl~ tJ'U9Il~1~lJf)~'CIOYlH'U ,~~~~I;h..l' tJ 

2) 'CIltJm,jltJ~O~I~'UI;jlJl"'\J~H hjfl~lt1'~fi~nltJ 

3) ~Oflilfl~"'Ul~ mV'~"\Jl~~~llfflJOn\J 
4) hjijtJlJU'CI:'jOtJ~OtJnfl!l,,r&1~lJ . , 
5) ~on'~ffYl ',j,t1tJ1ulf~ 'H;Olt1tJ1nn 

" .. ~ i'" '" 

'H~Dl1 dO'Ulfl'U1tJ 

"j/ "'::'t , ...6) ,"on lJU'H~~O~I'lV'U"d Otl lJlJlftljfl'i:,"l~~,"l1'lOI1JYll:jH 

'7) 'CIltJilJutl\J~'Ul1l0 ltJi~'Ul~\}lJln\J'tJ (lJwi'~u i''Ul1lJ:N:iilJ. 2527 ) 
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2.5.3.21Jl"'VUtJtA 

uillt; s ."'(}(I •• 

10111 -; 

U01n IS 

1I(,11~ :; • II • 

1U11\1 .; 

IL01n • I , IHI 

IItnil .! 

llo 1; I \I • 

' \1 1111 

. 
ii1Jl : i'tA'VJtAl (2539) 

d 
2.5.3.3 1VtJUtJ'lJ 

11 

utJ'lJ 111J1V~~ f1ll'\h''lJ~tH1Jl~fl\JntAl11Jl 6-8-10 'l11J '1Jnff'Vl1~ 

~l~~ntA~~~',fii~n\,l 11"'1~~I~tAltl~H~ 9\l1J~O~flll I';'\.J liV1J9\H 9i'1tl1Jtl ~fltltl~1J ~Otl# 
tlnlJ ~tltl~ltl~tJ ~Otll1tltl~'U ltl~11 ltl'n~l\J lf1 lI"":nhtln'U~fln1111tJ '111Jl~'U\ilJm\'11gtJ 

1I~~~~''l1~l1JUtJtJ l~vfll'jff"''UiffftA ~1~t11Vm1J~O~flll 

.

_I -"l d 

ill'rtu1~tl6tJYI 2.5 Uff~~tV'UU'UtJ 

cl 4Q,.o'.Q"sn :Ofll91 (2548) 
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... , " ... ~ ~ "..s '" JI , JI "" ..;. •
2.5.3.4 ~'I.J~ flV ~Vfl lJ'YIl VVl'U1Jlff'W ll'11nJl1vtJ 11 'fl~"'ltJflUfl'H 

'11'li1 'l1'fl'nlJlffmY'I.J1tJ ~lJU'JfI 
'JI ... .1 1 .. 

l1U'Ylm'~1Jl~ tJ'!1U"V~~'I.J:: 

1) ~mhutJmtJ"V~YI'J~l1l"'tJ 

2) ijfl~l11~l1~Vfl'~flqlJ'~l 

3) ilflll1'l1'vtJ 11~Vi'~~tJlflYl1U~t)fl'~ 

4) ~fl~'tf1~1JlJ116fl"t)~'~t)~ U~~"tl'I.J191::"tl'Ul'Jli ''In<1 

5) ijfl~thu~;":I"tl~'~tl~11~tll::~11:::'l.JltJ~1~'l 
.. '11...... 16) ~fl~l111J11'mtl~U"'JU"tlfl lH'f~ 111tl~llJYlF;!m1lJ ~ltJ tJ~~lJ un:: 

.... I d 5Ic • • ~ d, .Q. .. I 4 f/ ,'JI 
"l11Yl~l~'l ~l11U~I'HUl1111 1~ tY11I'lJU ~'JU t'flfl~YI'!1'JtJ1Y111fl'J111~111"tl~~1U1J 1 ::,,~J" tlfl 11 ~~ 

U1J1J'YltJ 
fI 

ltJU1J1J~'I.J~ u~l1Jnw ij 8 ')1\1" i~ij 
fI 

.co ..." "" 1) t21J:::"11"tJ1 'H'itl~~~~ 

2) ~'I.J::U"fl111tlYl'l~I~lfl~ 

3) ~1J~'fltJti'illJ'" 


4) ~1J~ 'l1lJflH'fl~V.:j 


5) ~1J~~ 


6) ~'I.J::u~'i:: 11lm~m:ffltllltYU 


7) ~'I.J::~U 

. 
. 1'" I 

111Ytl.,::mn.JYI 2.6 Ut'f~HfllYl~1J::U'I.J1J~'~'l 

.4 ~QI fI 
Yl2Jl : 11WHIU (2527) 
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'rhu1.h::nf)tJ~ tHfltJ:: 

I) ff1lJlhnvrlH~iil';vn'hiilf)n~1J 
(V .::::i I do <d. " 2) t1iillJll'Wn1l ml1mw~ 

A. IIdI : a I .ctCll ~ ~ Q 

3) IVllJflmmmll~1'Hln11 iiltmff11J (llWHllJ ~lJ'YIlJ::N::ftU, 2527 ) 

2.5.3.5 iil flfl~1J flO iilfln~rflllOdff1UrlH qiilliniJv1I1 ~iil flfl ',j'~ij~'U liillVlq/ 

ijaffUU1V~llJ liiflfltinl:lW:::iilOmn1'l flt.! '~ufi iilflfl~liJ iilflfl~l1.h iilOfltJl'Uhifhv 

flOniill1l10~ iiltlflflVlft1tJU~lJ "'l~O~fl1~1,r~f".:j l'Uijfl111Jff1fJ.:J1lJ 1111::11 .:JtJoflii~1~U1in lJlifl 

iilllJl~iilOfl';l\llfliilflflQVlftltJ iilOflfl~1lJ',j' ~H)fl,j1 rtflm~o.:JYh rtflfllJ:::i1 ~HlflVJiil 

IrJUiilflfl~lI 
""" d , 
11ifl1~llJtJrtflfl~1 

1) Ufl1lJ91fl~fl1'1~fl11fl~lJfJ'I1ft11Jlgfl\j'OV ~iili1..;'lVV111h:::lJ1W 3 -61 

~.. .. ~.. '" 1 ., J! 1!
2) 1ft flflflfttJfJVI ft1tJ flftlJlJ1~'1 '11 u .:JflfttJlJl'Y1ltJfltJ tJ~tl~l'fUl"ll'f':j f)1J 

fllJmh~l~~1fJ~lfJal~V'l'I1l fl fffJVln1lJ 

, _... ... ~ .. " .. , 'I " 
3) '11 fllJ'S:: fllJ flfttJrtOflflVl ftltJflfl'l1\.1~flftlJlJ1lJ1OtJflftlJUl flU ~ ,VI LUlJ 0 

ff11Jni'ttJ liilV10lJrtOfl 

N::lI'U, 2527 ) 

. 
q .Q.QlCl 

Yl1Jl : flflS~ (2548) 



37 

... .., .,..,. .. " 
3. lBnIJ11UD:~nn DmnfJl'UM 

fflJ'iflt1 fI~l11lty um:f1w:: ('UYlti~titl: 2549) '~i1mnfl1'jfj~mlJfl1'jI~tJi'mI1U1 mu: 

'" 3 fl11Y1~ntl~ flO 

fI1'jYl~nO~~ 1 Hn4Utl~\1~'jml1l'j~tlmlJfI1'jl~tJi'mn~oflul un::f4"~tiwcrI~tlfl,j11~U1l-3 

UHUfI1'jVl~ntl~utJtJ completely randomized design (CRD) ,.h::flmJ~ltJ ffl1n::nlU 5 'ifij~ .... ........ 

,11U'1::'.h , 11lU'j::lll + tmilJt~ 0.11 fli'lJ , llTlh::lll + 11l91ln,lf1lff 3% , 11111'l::111 + 11l~ln 

.. '" 
,1fl'1ff 3% + tllti1J'~ 0.11 fli'lJ un::llll.h::lll + 11l91ln,lmn + tetracycline Y2 capsule 250 

d Q,I.d. 4 A Q,I ~ ... 1 • Q,.I' dA Q.f QI 

dose lfItJ'j fll:llY1t2W 11iJ lJ 25 O~fI'Wltn'C!fflff f111lJ'ifU fflJl'tU 11 95% FU111'1 lfl{)1l ~ tlfl'U 'll'ttJ fln 'lJ 
d" .. 

un::ilili1Jf1a'lJYlu,rlulll11'j::ll1 + 111~ln11f1lff 3% + tetracycline Y2 capsule 250 dose ijm~ 

fl1'lUflU'ltiU 3.00 un:: 1.721U 911lJ~1~'lJ 
d. Q,.I ,dQl GIl 4:I!IQ,I''' 

fl1nl~ntN'YI 2 Hn'IJtl-lll::~'lJ pH 'lJO~ffl'1n::nltJ91001lJfl1'j1fltJ'ifllJl910fltJ'l un::Hn~flWerJ 

~OflU11~Ull~UH\"!fI1nl~nO.:aU1J1J completely randomized design (CRD) 11'l::flO1J~1t1 pH 5 . . .. 
',i::~tJ 3,4,5,6 un:: 71~m~'lJi'mnfit2w'I1iJij 25 o.:affllCJnltivu fifll1lJ~Uff1J~UI95% Hn 

Ul1fltrh ~ltlflUl,"1Jflihmn:: ililitJflfttJ~U,r'Uffl'1n::nlt1 pH 4 iim~fI1'jUflU\lti\..! 3.72 un:: 

0. • 0. 

2.92 lU~llJnl~1J 

d "'. '" '" '" 1fI1'1"~no~Y1 3 Hn4UO~m'tiU::1Jn11U't::t2Wl1 fJlJ91tlflWml'tun::01qfl1'Hf)1J'lfll:ll~6fltJl YlU 

ll.:1UHUfI1n1Ylnfl.:aU1J1J 2 x 3 factorial in completely randomized design l1'n:flv1JA1t1 21l~~V 

fio fl-3l'tnlu9ifl 2 'lSU~ PE un:: PP un::flWl1flij'Ufl1·.il~1Ji'ml1 3 'l::~1J 5 ± 2 , IO ± 2 un:: 15 ± 2. '" .. 
d" .. 

v.:affUC!fnl;UU Hnll'i1flg'j, ~VflUlf1n'U~lJihaYlu,j'\..!lll,.h::lll + 111911n,lf1lff + tetracycline 

Y2 capsule 250 dose un::lli'tJ pH niltitJ 4.0 U~1tJl'i~'UQ.:a'ifij~ PP ~llJntJVmlf11'l 'l1n'IJtH 
d Q,i -::i 4 .4 a d QI d 4 Q,f 

CO2 : 02 : 10: 51fltJ'jfllJl"~W'1tJlJ 10 ± 2 tHffl'f:)f~WlfVU lJm~fl11lfltJ'1fllJl\"!lUYltl~ flO 15 lU 

dll1i'tJ~Ofl,j1hhitJflatJ~u'li'Ut1nn~nltJ\lfll1~lnti'UtitJ~Vfl,jllitJfl~tJU~11J11"UQ~'I1U~ 
PE 11lJOtlVflnfl11'l1n'IJV~ CO2 : °2 : 10: 5 l~tJi'fllJl~qW11iJij 10 ± 2 0.:afl'Wl1nltitluiimqfl11 

d Q,f At QI 

lfltJ'HllJl flV 9 1U 

n .... fllfJ911UU,f (1J'YIti~~tl: 2529) '~fffllJlfJWfl1""'lJV~Jl'11iJ~~h~'1 ~iiHn~tlm~fl1'lllfl 
u 'ilOU '\It).:l~tlflfll1 nl'U 'ill fl fflU 'lJV.:alfllJ~'j fl'j t111flVffllJYf11U rO-3111~Ufl'jtl!1J 'J::l1'h~'fl flU 

fllJfl1liun 2528 il~ 1flOUiiUlf11J 2529 Yf1J'hJl~iifJWfl1'VHnl'~utiJl'L11::1hun~JltJlytln ~.:Iii 
l.r~1J1WlflnVld·n1J (total dissolved solutes: IDS) n::nlt1odlJlfl fhll1'~tlflfll1nltJijoltJfI1.,llfl 

mlo'U Jun~,rtonJ1v1JlilvtJti1Jfl1':illflll \)tiuAVflQ't1nl1J' 'U Jlflt1'U J1A10601U'lf lln::J,FJu ci1'1 
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~ : d,4 Q ~ Q 4' d I tI ~ ~ •
1lJ\..I\..I1111JtJOUll't'lfllJ,.h1J1WlmHlU'jnlJl1i'1::i'llV6~\..I6V f111t1fllll~i'lm::1111~6~1flllflU'j11H 

'1-UfI~ij~661Qf1111l flU \lO\..l~f)~fl6 flfl11 i'll111~Vf11'jll flmlfltllJ fl6flfl'l1 i'l1111\..1 tfl1 i'lZ i'llV NaCl , 

N~C04 , N~COJ , CaC12 ' CaS04 , MgCI2 MgS04 Hi'I:: NaF 1::~11fl1111'''1J~lJ~1~'l nlJ l~v'~ 

fl'11111~1J"lJ~6~lCJ1l~vlJ'fl66U ,UfllllciivlJ 'f)tl6U • UlJfl~ICHVlJ'666lJ lli'I::vltl66 "~166lJ ~~ 
" ~1 '1 'l)ft1J1u11lU~ i'I ::'1U~1r1U IflW tt1 Vi1J 'lltTlli'l:: lIltJLflU6U~i'I::'I1U~ ij~i'I m::111J~00 1 flflU Ufl 

11 'l)OU~~H~flflfl'tfa 111'"h~lJ~~ ,rt61m [J1JI:nV11ftm'mmZl1'U~ln~'I)lfltJ"i111011flU 61d1111 (TDS) 
• d"

1~ tJL \1 Vi 1::nl"::~11 fl111JL~1J"U tJ fl~~6~ IflUfl U~U9li'l ::'1U~.~~l1 'I) 't'I1J' lJ ~'1 ov H-Ul'1Ufl9i H'l .. 
't'I11'.h~oflfli'll1Jij61flf11'juflmlou '~U~fl~'~'I)lfl control (lh~10m}h.lC!f) u~iju\..l11U1J 1101 fl 

'" t 4 " .J! o!I , q';'.1
flllUmL \lfllJ~ O~~Oflfl't1 i'll11 tf\..l i'I~ IlJOfl'11lJ L~1J"lJ ~O~ ffl'jaz alV1fla6U~i'I::'1lJ~ l't'IlJ~\..I f111 

»' II • rJ 1 

l.!i'11tJ1~flWfl1'WU ltJl::lhui'l::u 1111~li'l~1Vltl~fl~ lhul~ '6661lJ c;ffllJl1 tli'l~tJ"ilJ1W1flU6U'; fi 

1 : ~ 91 " .4..,: 4: .d •q

i'lZ i'll tl6g' \..I \..Ill1~ff6~'1lJ ~ , 11 \..I6V M ~6flfl'tf i'll1J"If~U fl1l'llflU '1\..IlJl1.l n: tJ'11 'j 6U 111 1~ li'll1AllJ 

Ifl~O~~lJ,~ '066U1UC!fij61flfl1'SUflU\lOU1flillflV~tl1J~OflQ'I1i'111J~~UflL' \lOU'UJ,mtlJ4~I~U 
tI I II ~ 

\hfiijfloUll'Vi~ 'j::~1J pH ~6~Ulfi'.n\..lfll'jllflU\ltl\..lhiih'l1'61flflfll'jUflLl\lt1\..1~tH~6flfl't1i'111J ... 
U~fl9il~tl\..ll1Hffil~ U9ifll'StJi'11 pH ~O~lll~'.n\..lfll'S1Jflll\lt1\..1'l1'ijtffl1Vi'~Um~l~v'1~m~~ 

""' .. 1" 01" ~ ~ .J. Q.I 1 : ~d .Q~l fllJLlU1 lJlJ111 11~6flfJ11i'111JlJ 61rJflUilflll\lflUI'WlJ'UU flHflfl't1i'11\JC)f~i:lfllnlflu U U lfli'l\..l 

: ... , , ~ :.. '" .;. J' "'.. : <it 1 dUl~ 000 uev Ui'I::U1F'lU lJOlflf111UflU'l)flUL1'4lJ~UU,IOU'!i1J pH 'UO~UlllJ\..I 4 U~W::l1?16fl 

d M '1 :.1.1 : ... M....;. .1 '" - : '1 ""QI I QI

fl't1nl1J.~l1flU\lflU UUllll::1J1Ui'l::'\.n1Jlflln1Jtn~flllllflll~flUl'W1J"U'1JOlll1J pH ~6~Ul 1111 
I I .e 

flll::'t111 5 tl~ 6 

lfffltf'j'j 'lllWfl1 (1Jl1ti~vo : 2547) 'ru9fl1l1f1l~11~i'l6~1111ifllll~1JL~tl'lL"'::fllltln,j~11"~ 
d d d ......~... ~ '" "'... .J :I

flUlfl1J1flV111L111J1ZfflJ~6'1 ~Hfl11111 n1~'t'tu~ ff ~~ tJ'W tl L't't H't1111i fIl'j 11~:: 'I11t1i'1 ~fIl ~ 'lflun:: f11, 

.. :4~ .,. ., d d 1 I~ o!I 
\1iY'tfVU1'l1~llJUffll11~'UH~fIllAn~ ethylene 11f1flfll'Hfl1JLflPJ1 ~PJU11.:.tI1JU 3 fIlll1~i'l0~fl6 flU 

.J ~ _.J 0'" d" d
11 ~i'I 0~11 ] 'lJU f11ll1~i'lV~1111]ffll'Sl1111lJl:: fflJ ffl11 'S 11 fllllfllJlfl V'll mzflll 't11tll'1fUZ11111lJ1::ff1l 

Al ... 0" '''1 '" d ~ d 1 "'1"''t1'lJi'llli'lV~~Ofl 11 \.IU11J1 f11ll1~i'lO'll1 2 f11'11l'lDf11111,11lJl::fflJ Uf11l1Jn~?I0fl1J1 U 

flri6~m::~nl tl fl-.jfll'i'lZf11111~i'l6~~ 3 '~Ufl1'j11 l~W '11 fJij~L'I11Jl::fflJdl'11 i'11fll'H"fI~W 't1 fJjj 

ftVUfll' ~Uri~ Ai1Ullfl{)'j, fll',y1J~ Ofl~1PJ1~lJ~ llJ";'VrivuflU l~'lH~V'l~lfl~ull1i~'1vij~~fl1J 

un::ll,snlU~tlfl1um;0~l~1J~ijJ'fl'jO,ni\..l;; lrl\..lnfll'!i~~~il?l ~~';l'lf~tlfl'~ijtJ"i1J1Wtl~J, 
, ~ .J .J '" ~ d" 1 1'\ .J
'i't1Jlfll1q~l\1ntl 10.561Ji'I. un::f11lAn~ ethylene ~111q~1\1ntlI25.98 pl.kg- .he- lU~W::l1 

...4 41.1"": , 11 tJ d .d 4 .J. 
11if11'J~0'l'Jj'l1tf1UlJ 11l1W~~\.Il 'i't\.l6VVltl~l\1nV 7.64 lJi'I. Ufl::f111AfI~ ethylene 1Jlfll1il~ 

I • " 

1\1nv 202.98 pI.kg -I .he-I Ui'I::,i16 1 ,",fl11lJlgUt1'U~ tlfl 'l11~vijfll'mn ~U1U~'11fl~~~lU 1lJ 

... :d d ... .,. d 
1200 tn1J (11n'U1U~~lfli'l~n.:.t'uq~'Wnln~fl 4 q~ q~n:: 300 fl'SlJ) i'I~'Uflfltl.;m::~l\ltlfl~fll1 

http:11l1W~~\.Il
http:111q~1\1ntlI25.98
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':1' ' " ... ,' .. 0'" ,,. :..:..1 ......'H)~l'I1Jfl1VUN1JYltl11l'lftlff~fl lJnm:, lJflftfll l1~tlfl l1~~lJl'l'I1J'\IU1Jll1q'~mfttJ 15.66 11ft. 11ft:; 

fl1~fl"~ ethylene ~l~q'~U'Q~V 74.69 pl.kg -I .he -I uft:arlmhfl1'jft~tlWl1IJijflritl~'lJn~~t)fl'~ 

~ 1 0 tl~ffW1HH:HVff ,rJ1Jl1tll 1 411lJ~ ntl1Jfl1'j'\llJff~ ,;",r~tlfl,~~~Jl'~~~q'~ l~atJ 13.23 

1HL lIft:;fl"~ ethylene ~l~"f~m~tI 84.99 pl.kg- I .he-I UR':a.iijfl1111U~fl~1~flU111~ffil~ flU 

~d .4 '1 dcu::l c:I Q : 1~ t;J.d do Q

11ifll'jtllJ'l l'\..l'\lW:;'Yl11ifl1Hl11JfJl11Jtlnnw~~ul ~UtltJl1q'~I'Qfttl 10.41 11ft. Ufttfl1'HIMl 
, ". tI 

ethylene 1~~tI 108.72 pl.kg- I .he-I Uf)fl'illfli11tifll'Hl~tlWl1fJijfi to f)~ffWlliU.Vff i1v~iifllnh 

,,rm~fll'jt1 flU 'ilfllJ11lfl~"f~I~aV 6.96 1'\..1 Im:;u~flRl~flU'YlHffil~vrh~ii,rtlthfi'qffl1J1ifl1'j 

~1J'll1fl1tifl1'j l~lJ~1ifl1lfl1JJfJ11 (':a.ift~~Wl1fJiJ) iim~fl1'jt1flU'ilm;uU'mI~ttY1m~v5.061U 



•... 

'U11113 

...... 0 ... 

lfi~l&'tJ\Hl'tJ 

lm~fl1'l'1i'm~o~t1~i'V~ff~fH1~DflWmV4~V~Ail91ftw,;'nlJU1utJ\J'l1V ~flltlW:~mfln 
II 

1totI1rI \.111" lHHUn: til 'j 1~tl1llJ~ ~'t'f V, ~zlht'U'lJ Ai;91ftW~~ llJU1U tJ'U 1't'w , t.I ff1\.1 ii'~ 
aoC\ QIII Ql4" 

~11\.1\.1~l\.191llJ~t.l9IOt.l~H\.I 

3.1 ~ lI'Ut.Ifl1'jflmnl1~nv'I 

. 
3.5 ffmt.llh;lfl1'l''YI~nV'I 

3.6 :/:m:nnl1lJfl1nhflnmmO'l 

..... d 
3.1 All'U'Ufll1ftfl"lY1~UI6.:J 

II ., II 

fll'l'ffflllltll'1i1U,j~l~lJ 2 ,jlJ 91OlJ fl1'j'YIo;mfl~ flO...)t I 

"'Ufl6'Utj 1 ~91'.iU'l1~DflU1'ri~~Vfl l~Vt)'1\!91'jlJl~lfl 'J1V'IltJAnfll)1i'tll;V'I fl1'.iV~01q 

fll'l'lfhJlfllll un:Nil91ftw,;'~V'I~Vfl1h l~tI fflJ'tfltl fl"1111f:y un::tlw:: ~lflffm,jlJl'YItlllJ In-V 
II 

l'I'.i::~01J1fl~lL~ltlW'YI111'jnl91fl'.i::U~ VUl. 2549 l~v1iifll'.i~'1~OhJi1 
'JI,. tJ " 

ihlh::lh+tl1911 l1,lfl'Hf 3 % (~191ln11fl'.iff 3 flllJ ~fflJ~l IOOOcc) + 

tetracyclinel /2 capsule 250 dose 



4] 

~~111Y1{InU1~nflDU11l'i~~hhlJl~~thu' ..viifl11lJtJl1flllJ1.h~lJ1W 30-35 lC)1\J9itlJ~ ~ 
.. . ~ . 

U~11~1\Jti~,hn~fI'1Jff~'i61111'i~tltl'1!H 10 oi11lJ~ 9ltl~tltl,j1 10 Yltltl.. 

. . 
m'l11Httltl'lh1J~1l11 611111YltltlU1fJ~1l1 2 611111~tltl1hfJ~'i;; 3 

01 02 03 

-tetracycline 112 -tetracycline112 -tetracycline112 

capsule 250 dose capsule 250 dose 

-ffl1~lJ1JYll1::16tJYI 10 .. 
tli'lJ ~fflJl.h 100 m1 

capsule 250 dose 
.. tI 

- 'I11lJ~1Jl1tl1J 10 tli'lJ .. 
~fflJ,h loo m1 

.. .. 
~~111YI 0 tl,j';l'nii flWfllYi l1 ~tiY!!mu~ tlih.lY\J1\J 'U fHY! f) tlU11111Uu'til \J ff11~~111tJU9l n~ .... .. 

iJ~llY!tJ u'tiVi~ HU'i~1J1W 30 \Jll1 'il1tlU\Jlh1Jl~f)tJt~\JlJl~tJ;tl1,riifl'nlJtJ11'1.h~2J1W 3 ih 

ff.:j1tl~tl11W1UgtJ\Jff'Utl-3tl~1JY!OtlU11Y!~1tJtfl~tl~1Y!ff colortlex® ~.:jth1.J~111rl1.Jth L* ,a* Ul1~ .. 
b* ff~ltl~u,,:u\Jiimmtl11'VIY!110.:jL~1.Jn111 31\J ~.:ji1 

-fll L " 1;j1JthntJ~ltJfl11lJff11~'UO.:jff 1Y!tJl'11'fl111Jff"h~,j'otJ-fI'11~1J1fl (0-100) 

-fil a* ti~J1JfhntJ.:j111il~ml!ugtJ\JUUl1.:j'UtHffl\J'ti1.:jiMj(n (a) 'ti1~fTllYl~ (a+) 

-til b* IrI\Jtl111tJ'n1Jil~ml1ugtJ1JlLUl1~'Utl~al1J'ti1~ffJll~1J (b) 'lf1.:jiYL11~f).:j (b+) 
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~ 

~ . ~~" -.," '-:~'''"I . • ~ . . 
'. '. 
••- •• • • •• 
-
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:, .. ' d Q,I a4:t dcal G d 

1I'U"8'UYl 2 \llflfl1~l1~t'lt:l ':H"a"t:l~~91~tl1'111l~flfll~fll'HmJ'H)'lIl~flfl'U1 'U1U91lVl~l1t1~!VW~ 1 

. ,... 1 ~ ., ~ ... 'I "J 0 ,., 1 ... '" 
tl91~1JllJl'U ~Vfll~1't'flJlJ~~lJ1Wfl111Jl"lJ"'U\lfl~~91l 111lJlfl\l'UUt'I:::'Ul lJ't1i'1afl~ i'lfJfll'.i1i'1fllff 

colorflex® ~.uh'U~al~'Ufh L * ,a* Ut'l:: b* ff~Ifl91Ua::u'l.Jfifl~afll~Vli'laO~u~'Ul1t'11 51'U~"if 

-fh L * ,rI'lJfi1l1fJ~11.1f111lJff1W\lm~ 1~tJl~fl11lJff11~U'Ol.l-ff11~lJlfl(o-l 00) 


-fil a* LiI'l.Jfill1tJ~1'l.Jil~fllll11~tJ'l.JutJa~"o"iY''lJ'!11~iYl;tJ1 (a) '!f1~iTUi'l~ (a+) 

• II 

-f11 b* 1~'UtilllfJ~ltJtl~fllll,j~fJ'l.Ju11a~\lt:l~ff''U'!f1~ih~hL~tJ (b) 'th~ffl'11~O~ (b+) 

~4 4 : d 4~
\!m't1lt'10flflf)tJl,h~1.hlfJtJ 1000 cc + tetracycline1/2 capsule 250 dose 191Vfll'.i,j'.i::\1911l1'l.J91l'.i'~ 

" 
~~~tJ '110 

9ltJflU':l\Y"~'U~fl~ '" .d 
01'11l'i91flfl'U1U91'.i'Vl 1 

... .d 
01'111'.i91t:lfl'U1~~'l'" 

... .d 
01111'.i~flfl1J1"l91Hl 3 

01-1 2 01-3 

01-2 

-J1th~th 1000 cc 
: 

-tJltJ'.i::111 1000 cc -J,tJ'.i::tJ, 1000 cc 

~flfl,j1 10 9lt:lfl -tetracycline1/2 -tetracycline 1 -tetracycline 1.5capsule 

capsule 250 dose capsule 500 dose 750 dose 
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o 4 IV' J:!I.
3.2 	88tlUUUIIU:::'nlNUftJlwcnft1.lUUU 

aaflUtJ1.Jlln:VI~H'Itl ·nhHii~flWct1~1.J1IlJ\J l~w'wmrl'U 3 th::;1fl'n fia 'Wl'Ul,jl'l1tJ1.JU'W 
II 

I QlY,a Q.I 0 QI 

(AI , A2) 'Wl'U~lJ (BI, B2) 1JlnfJflna~1Jtl (Cl , C2) lH'M1J~'\ll'Ul'U 9 U1111 ~Hm'Vi 

ill't'f'lh:::tl8lJ~ 3.6 'Wl'U]t.hVitJ'\.JUW (AI, A2) 

Jll....'lh:::tl8U~ 3.7 'Vil'\.J~1J (Bi, B2) 

_. 	 .J ... g; ... 

ill....u1:::tl8U'n 3.8 1Jl(1tlfl(1tl-.llJa (Cl, C2) 
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·,A 11 iI iI "" II .....1.1 "" " , II1iiW\Jl 'U "H::!'t1HflW19U'V1H~1'Ufll1fl'l"jlJffltY~'j ffl:l'U::~l\J'Ul::~'Uj} ~l\J~{)fl lJtY~ 
• II 

~1'U1\J 5 l'h\J ti~U~flflLl1.11JI,"fll'il'~\Jfl"~ftWcyf~\JLl1.11.1 t1l::lfl't1l:l:: 1 1tJU1.11.1 ';~l11J~~l\JT\.J 3 
II II 

mnJ ij,j'W~V'\.JmltJl::~'t:Ii~~ij 

ill'WUaft.flwcri.:Jl'UU'"JU'lJ'lJ'Yltl9nn'U 3 lI'lJlI 
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.. '" '" 
1.mnJ1I1ff~~lHfl'lf 

2.~6fll1~ 

3Ji!6fl i'fl 

4.'1I~6~~l'Q 

5.1I1t.1 '~rhtJ 

6.hh.J 

7.U1M1tJt.lUl't 

8.~::~'~1J 
d ... 

9.1'U1JlJllW 

10:)'n1..l 

11.fJ,jfl'jW,n1..l~!6fl'~ 
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..
"" .
'U'U~B"'011'J11 

2. LflmhbJlrJlJl'L1f1~~1~fH\1l i1~~'l[J'1J~t)~~l~[I~~t)\Jnu'~ilV1JrfJt.l U"10fl~1,jllJflllJ~nlU 

a~t)fltHlllfl-.1'lJl'ilU fl~S1l11J~t)-.1~lu-d 1~ 
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w w 
3. t1fl1l1,j1lJ"llJm~lijtHml1J,l1fJ'U'..ri;lJ1J7fltJ 1'1\J;1I~1\J~1~Hfll~1I1~tJU1J1J th::1I1W 1.5 -U1 

'lI.. ~ 

4. 'jfltJ1I1"tJU1J\J 21'1:1'1..1'1":: L4 "llJ 

tI ~d" <V (v ~I ... I 1" to' tQl
5. lfltJ1J1(WCJrfl111'H"fl ~flflHm1lJ'U1JlIl1JtJfl \l\'!"'l)~ U 1 IU\,! fl1111tJl11'rl1fl'W 

1~m\1I~t1flfl1,jllJ11'u,,:JfltJlIl~lJaufl,f111 ftfl~ flfl i'fl~11J fl111J lJ111,.,I1O'tl 'i fllJJ 1'1..1 

~ '1"•.1 4 ... I 

fl'.i::'VI~'VI11~tI'W mllm,n~mt1JOfl~l'UltJ 
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6. Igtlm:::l1~fltl~l tin'i't1'Jl~t1\JllU1'1mnJ~On~1,jlU'~ yjun~hl1hff9'l~t1~n'lfn~U''HqjLrlU .. 
m:::<tl'l ~fl~tllJm:;l1'1'lh:;1JlW 5 'ifu U~:;ilnfltlmJ1U',jihull~ hhJ~l'UlJtl'M'fltlntl'lL~hnu 

'" 'JInntlfltllJl 
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II 

8. ~etJ1J1"tJCHfl..rlH~fl~'ltJflil1J':hffftft'tHfl'11flihJlgfl tJl1'lh~lJ1W 6 111 ~fl~~fi\Jllh.n~mnJ 

Ui1::~fl~~n'lJfJ1J::hW111 ~ltl~{)~ dTYlr1Jtl~f)~~lflU~~flntJ 

., 
9. ,j~~{)fl'\h~1tJflil1J,j1ff~~1J':'fl'tmU1Jlg fl~nn\J 26 ~{)fl ~{)tJln\J~m;~~~~~1\J1lJ 25 ltl'ulri 

~{)flrfl2 ~{)fl ~{)fll'j~ 1 ~{)fl ~fl9i~~1,jltJ1{)1J1.hmn\J Ui1:;'lllhhiYtJ'lJ,,rilfl~flU9i~ 

h'!f\':i:;l1~~t:lfl '~~lU1'\.J 11 ~{)fl 

1o. l~'lJU1J'Ulllt1ilu') ~1'\.J1U 20 U1J'U 1~ui'U'1Jft{)~ln'WflU1JtY"i:111J~~~1\J;j'WU{)~U1j'lJ Ui1~ 

19'UflUtJ'U,)ff~91'U~fl'tffl~'U,gfl~i'U~1\J~ltJU":;~1\J'U11 illtJcU{)\JnUtl~lfl~mH 19'1JL~tJ~~\J'~1J 
u'U'U 
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1. 111hhJfI~.:j1'1fl~lJ~ilfl~1'1htJmllJflflU~'111' U~:::fl'j:::'t1.:jfli;'Jflfl~1~~~fli1'IJ,j11Hl~ rJ,:j~fllJfl'U 
~ Q.a GI?i , "a " 

'IJ'U .... l'U ~f1lJltW9ff1f1mJ~f)fl'Hl lJ~'jf)'IJ!l1Jm:::'VI.:j l1l'jrJ'U~flrJ 

2. i1f1UlJ'U1'l1f1~UU·UY'Ul·l"hHi'U':if)'lJ.ilUhhJ 2 'H)'lJ ~f1lJ1~tJ~mhtf"mntJ'lJUlJliJtJfl~'U1n)~ 

, mJ~11U1~lJfl'lJ;lJll'U'U1H'il tI'lJ~VtI 
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I .:II OJ 

3.2.2 111Ul11Jna'UtJl ____---------, 

s.'Vm.J 

6.~1Ji~1J 

7.~~~!~1J 

8.1~1J!mnJ1~tJ 

d... " 
9.1'U1J1J~L1m'!i 8 

'./I 0' D ... d 
11. ~ltJ1'U~'j 60 rll'H '.i1JItl'UutJ'U 

12. fln1m 

13. ij~ , fl't1L91fll tll",i'1JlOnli~1J 

" 0 ....14. n1~!1Jfl'j 20 rll'H'j1J~l1Jl!1J'U 

.:II D" 
16.m~1Jt)n\lflln 
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..,.. . 
'UU91aUfll1tn 

. . 
2. ~'\J f1~'\J,jTN~~'tN f1')Sff')flJl:1~,.-n9i1~lJ'11q1 Im::~fI f1~lJflt)f1i'f1-n~lJVt)fI 
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... . 
4. li1Jfl~hJfpnl11J '~1J~~li~lJU1JUl1~ 2 ~1'U~1rJlil~Um::~1~ 

5. 1~1J ~ {I flll ~ 11 ft:: ~'U fl ftUlh d'"" U~ fl 'lfflfttJ11i ~ l;j \J fl 'i::~~lg1J ~~~ fl~1J,j11'I11~lJI11J tJ 

~1'\.J1'\.,! 6 U1J1J 
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" 
6. ~~"tJtJi~ ltJfl ~lU1U 3 H1.JtJ ~1'H'l1~'H)tJutJtJl'I1~mJ"'lmn~dl'l1i''lJilfl1ll1,.h::::1nW 6 ih 

iUA'1tJ...J(lorilL'mJ''l1'I~rJ'lJ!t)tJ 

d" ;aQd QI ra" 
!"i'l flU Otl fl11fl"'1JW'lJI~tI~ff'lJ1111~fl'U 

8, Ifl(ll i ...JllltJfI~n~mnJ ~~A'lU'lJU1'l1'L~ tl'U i ~i'tJ~ O~-w'tJ\'l 'lH~ M~~~o\H)U l~oil~ l...Jll 

l~tJ~,·h~,j·I::lllW I CUlJ . 
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" 11. ,j~~fln,jlU~:;~mJtJ'U:;~~~.:j 1ff~flnrn 2 ~fln ~flflll~ I ~flfl 
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1. ~llvhJ~~~~-;w1tJ"t"l.:J un:: lrJ1J~1:lfwmn1J1'U hjrl:HJ,i1~'U1~~~ n'U ftltl~mh~" ltJ1n~~mllJ 
l-wlJ 11.J~o.:J1,.rff1V~llJTfO~nmJo'U~1'Uih~ ulo'U::lJl~n~~tlnlv~l';lvi1nutltJfliim:h'l o'U. .. 
! l'U'¥I1'U''U9m~ Uil::iJ fl~lJ n~'U,j1~~tI'UTfl\J'mm~ 
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.., "" ov
3.2.3 1Jlt:1Dftl:lU'ln 

d" .,
1. L'\JlJ'Hltllll-cltl 

gI tid OQ.l CI 

2. iillfJ1'U£)1 8 1l'\Jl1 1l1'11'.i'Uliillll"tI 

3.f):i11n'.l 

" '" 04. m:::U£)f)QiiI'W1 

" 7. iii Hm'Uty\l1Jlf1'\h 

8. ~Hf)'UllJ1liil'.i tJ 

9. ~~L1tlHt\'1~'\J1ii1 
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"
., .'It'UPl8'Utl]1Dl 

.. 
iJ QI .t.:I .Q 0 iI 

2. 'HW1J1"tlf)~1J"ltJ1f),U11 t1111JV11 8 'U1 'ill'U1'U 2 nYU 
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" 3, f8tJ1Jl"'~CHfl 11 l1~fl (11tJ~'U1JI;JtJfl~'U~mil'~ tJ11 8 U1 ~1'U1lJ 1 A~lJ 

'JI Qld. OJ ~o J! 
4 . l8~1Jl(tV91fl 5 11(tflV11 2 Yz In 'illl.!')lJ 1 !~'\.I 
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" 5. rtllJt;l1J::~ 3 oUU 'il1U'lU 1 vn-1 

d " Q.t' I a QI 0 " 

rmJ~~Ofl'jf10tl"H':: 1mm ~Ofl'jf1 9 ~Of1 'il1'\.J1U 1 lffU 

" . 
.v'\.Jli 2 ~Hm';UL~tl1t1lJU~'rl~0f1i'f1 7 ~on ~llJ1U 5 rNu 
" . 
wli 3 ~Om,rul~tl1t1'UU~'ri~Hni'n 5 flon ~llJ1'U 8 lffu 
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.....lIm'StI
1~fl81J 
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f/J 

v ... '" ~n' "'.. _I .... v '"<I ~ 3.3 G'11~lfl18.:j1Utlll'IJ 'Unlla1n1)fllUJ'n~"811)lUUl.Jl.JNOfliJWon~1'U\J11I\J\J I11U 

Ifl~O.:J~'rhJfl":'il~tJntJnlJ~01J~1~hmtl1HH)1Im1Jtll:::lJ1fl.tth (Likert Scale) 4 'j:::~tl 

111 I ~ ,..,....i 0 ,.1 d 'J/ I .., I .k AI "'_1 
~Ufl lJlfl\'ltl~ lJlfllJOll UOl.l'VItl~ U1 lJlfl'lJ'U0J.d~~lflfl"llJ~'JOll1,:j 9f~lJl:::f10tJWUJ lJ'j:::'lfl'lftJ 

,r1 hi fl~lJull1111J 'l1flffmn 91'Ul1,J 100 f1tJ 1~tJ'\.h~~~ftwcti'~uutJ'lJ~'IIN1Um:::tJ1Um'jl~'lJ 
QI ~A dAd,iI t a.- I 1IJ1'QI Q d d4' 
m\llfJWfll,"'\Ilflltifll'jYl~aO~\'l~'Vltl~ lJ1 'Hfl"llJ~10tJl.:J 1'i'I'CI'~Ifl~U~::U'Cl'~~fl'JllJfl~L'H'\.lYllJ~O 

... -Iv 
3.4 11ft11::'tt'U8SJG 

Q o'jJ ~ 	 ~.. ,.1 "'... 0' ... 
1'ml::'H'U0\lfl'\llflml"fl\ll'Vl~flO~ ua:::~afll"irrfl\llfll11JlH'rtO '\I,lJlItJtJ~m~fltUC!fH1UtJl 

u'I.f1I1mr 

3.4.1 ffltl~nfll'jYl~~o,:j'tJltl'U(),:j~1'j1~'lh::flOtJfl111JlltH 
'" 0' .. ,. ...... 0'., ,,. ... 0'
13.4.2 	 mnlflll::l'1 ~flfl11lJ'VN'rtO '\I,lJU'Utl~fl~llWct1tJ1Utl'lJ 'VIV ~~lJf1l1 'Jim 1:::11111 

, w 

th&U~VutJ'lJffO'lJmlJ '.flflW~ft'\ll"iWl~.:JU 

,
'a • 	 4 

fl11Uflll'l':::'H11\l 4.50 - 5.00 1'H1J1:::'CI'1JlJlfl'Vltl~ . 
'cO , 

fllltltWl:::'H11.:J 3.50 - 4.49 l'HlJl:::'CI'lJlJlfl 

I '" I

fllmaVl:::'H11\1 2.50 - 3.49 I'HlJ 1::: 'CI'lJ t1l1..If1 fl H 

, 


I <l , 

f11LUatJ'j::'H11\l 1.50 - 2.49 l'HlJl:::fflJ-u'mJ 

''''' IfllLtlilV"i:::'H11.:J 1.00 - 1.49 

o .c:.i a 
~l'U1U'VlLaOfl X 100 nX 100 

~1'U1'U11o\!~nf~'H1J~ N 

(x)= Ift 
N 



• • 

ro 
v v 

.... . 
3.5 IJfll'Unnlfl1'ln~H:I(U 

3.5.1 ,rtl~'lln,j~m'l11fl':j1~"'f,jWfIll'tm'H11 621 flw::IYlfll \J l'1Vfl'Hml1Jfllff~f 

lJ'H11Y1tn"tJ1'YlflllJ lflVl1'l1mfl'1l'tl::'Um 

'JI _IA...... "1 1 "" .­3.5.:1 'Ir1i}31JUlJ~m'.i'YIHfll1m'.i1Jl'llff~'.i 412 f1W~l'Y1f1 'U tWfl'Hm'.i1Jfl1ff~1 

lJ'H11l1til"[JlYlfl hAl{lV'.i l"lJ ~tH"'f'.i::'Utl'i 

j.u .. ",u",~.I" " ... JI d flIrI/1'J1"D8~ 



tJ'fIfI""
• 

4 

o.q.ct ~Q" tV Q.J' 

1. ml'U'Um1ftfl)flY1~Q8~ltifl11Ifl1J1fl)fl'2W1l1"1Jl 

" " " tl1'iffmnfli'~ijuu~lrJ\J 2 'Ii''U~fi\Jtl1'j't1,nUI-3 t;fl 

~'U9t8'U~ 1 ~~'jU,f~flfl1j-llf~flOn 1f'lVV~fJ~'ilJl\lln 'jltJ~1\JFH'nn1~tJ l~tN tl1'iVf'lm~ 
m'iL~1Ji'mn LLll::Na~'U)Wcr1'\1fl-3~6mj-llf'ltJ ffll'!fltJ n-a'1111ty Ull:flW:: \llflffDllltJL'nfllUlllV .. 
'Vi'j~\lfllllf)~11~lflW't111n1l1f'lm~U-3 'Vi. fl. 2549 1~V1ntl1'j~-3~6hJij 

"11 " " 
ih1.hnh+lh~lfl11fl'jff 3 % (llU1l1111flHT 3 nf1J Nff1J1l1 lOOOcc) + 

tetracycline112 capsule 250 dose 

~f'l111'lflmh~i1fJ0U11'Vi~;t'lh1J1~f'lth~J1H'ilfll111 tJll~l\J 'lh::lJ1W 30-35 lC)1\J~lll~'j 11'; 
" . . 

11-31\Jfl-31l1;iNffllff91'itn111'Sf'l6fl,,jH 10 ~11lJ-3 ~flf'lflflll11O ~flfl.. 

.., .., 
fl on'lJ 1 ffll 11 'lHfl'!f 

d... 
tnl11"i'lflf)'U1fj'1l'S't1 1 

01 

.... d 
fll111'S'lflfl1J1fj'1l'S't1 2 

02 

.... '" 6l111Hmf)1J1~91'i't1 3 

03 

-JTlh:ah 1000 cc -Jllh::'lh 1000 cc -Jl1h::ah 1000 cc 

-tetracycline112 -tetracycline 112 -tetracycline 112 

f'l6flll1 10 f'lflfl capsule 250 dose capsule 250 dose 

" ...-fflHrll'U'lll::lflVf'l 10 
II 

fll1J NfflJ'I,h 100 ml 

capsule 250 dose 
II II 

-1l11J:::'UlltltJ. 10 ni'll 

" ~fflltll ]00 m1 

• d " 
~f'l'H If'l om'hililflwm'Vi't1~fl~mlU~n~ 'U'l1tJ.''U 'Ufl-3f'l6 n11'1'lh i '11,,';' \J ffl'S 1l::(11VU~fl:: 
"" Ii

fJ~'i If'lV u,;n~'11h:::lllW 30 \nn \llflt!'UUllJl1flVlrJ\JlJl~tJc;fl lH'nfll11Jtll1'lh::1J1W 3 ill 

ff~1fl~fl1'iW!'11~v'Uff'\lfl ·m~'lJf'lflflUl1"~lVlfl~fl~1"il colortlex® ~-301tJ.~(1LrJtJ.fil L· ,a* U1l:: 

" 
b* <R'-rU 
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-vil L* rtJUflll1tl.:slVfl1111fl":h.:s"tHff hW,,rfl111Jffil.:s~tltl-ff":h~1Jln (0-100) 

-fll a* Ii'!u flll1tl.:slU n.:snTi 1'11 gvuutJft.:s" tl"l iYh~'lh.:sffl;jV1 (a) ,h.:sffU" (a+) 

-fll b* li'lufll'.i1t1~1'Un'ml11'11gv'UUtJft~"tl~ff1\J,h~ffJll~\J (b) ,s').:sffn1iitl~ (b+) 

i111Ht14.1 H"m1'V1"fttl~tl9'\Hn111'I"tln,j')tlm~ 1 ,il1h::th 1000 cc + tetracyclinel/2 

capsule 250 dose ~1\J1\J 3 1\J 

~" ...81'Hl1~8fl lIVVl1n 1 

'11" 01 

L* a* b* 

, 
u .. 
lun l 

, 
..... ... 
lUYJ 2 

, 
u .. 
1"'" 3 

,
U' ..."1 ftllUiUJ 

53.67 

48.47 

46.68 

49.60 

21.88 

20.55 

12.77 

18.40 

-0.61 

0.90 

1.27 

0.92 

£14 ' d . QI • Q,I c& I d . Go' 

m"flltlfllfj"tl~ff1JfIll~fttl L* l'VIlmJ 49.60, a* 1'VI1f)1.J 18.40 Uft:: b* llflll~fttl1'Vlln'lJ 0.92 

~ . " 
i111H'n 4.2 Hftn11'V1"fttl.:s~9'\'H1l111Hltlf),j1~9'\1\i 2 ,],'111:::1.11 1000 cc +tetracyclinel /2 

" capsule 250 dose+UTiff1J1.J~m:::rnv" 10 ni'u HfI'1J\h 100 ml ~1'U1'U 3 1'U 

81't111ft8fl,sr,fl1·t12 

1'I1tf 02 

L* all' bll' 

I, 
v ..1"'" 1 , 
u ... 
l"n 2 

,..., .. 
lU'n 3 

&llt.ilhlu& 

53.23 

43.16 

42.53 

46.30 

21.07 

17.22 

12.79 

17.02 

2.19 

~.82 

2.90 

1.97 

1l1n9'\111"~ 4.2 'W1J ":hn~;'JY16f1,j1li1.Jf1ii1.J1ffl1Jtll111nhq1I'ili 2 iifl111JltJgtl'Ul1t1ft.:s 

q,q. d , QI , .., Q I .d • Q,I 

'VI1"fllVmfj"tNfI'1Jflll~ftV L* IYIlf)1.J 46.30, a* 1'VI1f)1.J 17.02 Uft:: b* 1JfIll~fttl1'V11n1.J 1.97 

http:111:::1.11
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~y ~ 01'Hl1ftflfl 'JJift1n 3 L* a* b* 

""D'03 
,

'" ..')'Un 1 
,

'" ...l'U'n 2 
,.., .. 

lOU'n 3 

tJ' ..aIII ftlliUUJ 

53.22 

48.40 

45.02 

48.88 

18.78 

19.04 

16.67 

18.16 

-1.01 

-1.20 

2.40 

15.53 

'" 	 .., .,j :tI tIft11H'n 4.3 fH'm':i11"'H)~~~Hl1\1"Hltlfl'U1tJ~1'Y1 3 '1..11 1:: 1 1000 cc+tetracycline1l2 
~ ~ w 

capsule 250 ciose+1,hU::Ul1fl'l..l 10 fl111 HUlI,h 100 ml il'1..111J 31lJ . 


~1fl~1':il~;l 4.3 'Wtrhfl~1J"tlflU1~'Ufl~1JLff111m't111,j1"l~'~ 3 iifl1111LtI~tJ'Wlltl'H 

111~fl1t1fl1'Vi~tl~~ ijfilm~tI L'" l'vhn'U 48.88 ,a* rrhn'U 18.16 u,,:: b* iifilmgtlll'hnlJ 15.53 
~ 

ff1t1'illflfll':i11""tl~fl~mWfl,j1n'Uflihmr11Jm111'i,jTti~ 3 ~~':i tI'ilfl!rh"t)flU1~'Umr'Ulff~1J 
OJ 	 ear ,Jd:

m1111"tlflU1i:!~H1 I Ul1.h::tll 1000 CC + tetracyclinel/2 capsule 250 dose lJfllL\HW L *lJ1fl 

~"l9l1'rhnU46.60 HI~"~lJlfimrltJ'j::tll 1000 cc Hetracyc1ine1l2 capsule 250 dose+ffl'~1J 
w • 

.a. QI 0 Q' Q • QI 1.d QI cv .:l Q 

llA"ZltltJ" 10 fllll Nfflltll 100 mlllf11nUW L* I111flU 46.30 ff1'Wfl"UAtlflll'mllfl"tnff'ill 
~ w" ~ 

m't1l':ii:!~nhlh::tll 1000 cc+tetracyc1ine1l2 capsule 250 dose+\h1J::'W11fl'W 10 fl11J Hff1J-Ul . . 
.4 I 	 A:I Q.I"'.te:t •

100 m11Jmm"tI L· 'I..Itltll11l" 1111fl'U48.88 
t 	 : .d. d ~, Q,I 

fl1 a* \,11t1,::tll 1000 cc + tetracycline1l2 capsule 250 dose 1JflllU"tI a*1Jlfl't1"l"1111fl1J 
" 	 ~ ~ 

18.44 	'tl~"~1Jlt1tl-Ultl'::'lh 1000 cc+tetracycline1l2 capsule 250 dose+-U11J::'U11fl'U 10 fl11J 
" . " 

Hffll-Ul tOO m1 iifi"u~tI a· 1,hnlJ 18.16 ,h'Wfl~U"tlfl,j1nUfl~'UU";1Jm1111~~1 -Ul'l.h::tll .. 	 . 
1000 cc +tetracycline1l2 capsule 250 dose+ff''i~lJUA''::l~tlA 10 fl111 NfflJ-U' 100 m1 iifllLtl~tI 

".J 'QI
a . 'UtltJ't1"l" l'Yllfl1J 17.02 

.. 	 .J • 
fll b*-U1t1,::tl1 1000 cc + tetracycline1l2 capsule 250 dose iifhm"tJ a*'1J1flfi"!,,nilnlJ 

.. 	 W " 

0.92HH"~1I1t1tl-Ultln:th 1000 cc+tetracycline1l2 apsuJe 250 dose+1l1lJ::'W11fl'W 10 fl1lJ Hff1J 
W • 	 ~ 

,.11 100 ml iifil1U~V a· n;,nu 1.97 tb'Wfln'U9Itln,j1li'lmn'lJLt1'~lJml1l'H1~':i 1l1'l.h=lh 1000 cc .. 
. 	 i! ~ Q.f : .:s, d " 

+tetracyclmel/2 capsule 250 dose+ffl,fflJ'U""::16tJ" 10 fl'ilJ HfflJ'W1100 m1 llfl1ltl"tI a 'Utlll 

Vi,,!A ll'hn'U 15.53 

http:1111fl'U48.88
http:l9l1'rhnU46.60
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t~6f1\1m~ 1 Jl'lhnh 1000 cc + tetracyclinel /2 capsule 250 dose tl'l5l:ijf1T'.J 

ltl~fJ'Uu'1.1~~l'1Hmtlfl1l'1ff.Jtltlf1·h ~~'Hnl1l1\1~1~ 21m: 3 

:, J , d QI QI 0 .~L:sd 
WA814f1 2 9lf1mll'1"i'ltl~f-fi'l~tl~~91HnMlHI6tl1Qf1n1f1tJ5f1ill~Wf1tJ1 \Jl~~'il'1"l'1q''' 

I~V~ 1 ~~'nJ1tli'tJ1~Vmll~1Jtll:lllWfl1llll~1l.u'U~O~~~1'11'1Jlf1~'UU~:Ul'tll'1~i'lO~l~vml 
.... ~ .6. ~ . ....1 
1~fll" colorflex® C]j'~tl1'U~~1lJ'Um L* ,a* 11":: b* ~~'U 

-I'll L· 1;j\JfhllV~ltJfl1lll~·:h.:j~o~iY 1~tJ'11'fl1lllff'hnj'ofJ-~'h~1Jlfl(o- l OO) 
• ~. "'l tld tl ...,.... .. • ...

-fll a* 11J'Ufll51V~1'UtHm'H "tJuu i'l~~O~~ U'l11~~I~V1 (a) 'l11~~U~~ (a+) 
, .. 

-th b* L~UthllfJ~11Jil~mlltJ~tJ'UlItJ~H~O~iY''U';1~ffU11~U (b) ';1~iYm~fl~ (b+) 

, .. .. 
".o!j .o!j 0 tl tl ... , 'tl "" \!t;l'JYlL"flflfl6'Ul 1: 1 1000 cc + tetracycline112 capsule 250 dose ~~~ln~~o \J 

, ... d.... .. ... d'" ...
~OfltJ1~~~tJ~fl'tf tl11111~OfltJ1\l~lYl tl1l1l1~Ofl1J1\!~lYl 3tl1""11~Hfl'U1\!~1l'1 1 

01-301-1 2 

01-2 

-J1'l.h:tll 1000 cc-Jltll::l.h 1000 cc -Jl'1.1l::tJl 1000 cc 
., 

~OfltJ1 10 ~Ofl -tetracyclineU2 -tetracycline 1 -tetracyclincl.5capsule 

capsule 250 dose capsule 500 dose 750 dose 

., . .. " 
fl11f1f1t'1e-1f1r~i1 2 ~~'t11~HmhfiijtJwfl1l'1fi~fi'~mlu91fl~tJi\J1U~O~~Ofl,j1Ul1'1.1U'l1 .. .. 

11J~l'Ht:altJu91i'l::~~11~w U'l1Yi~'~tJl::1J1W 30 1Jll1 lflUtnh1J1!omf]UlllUVCHfl 111'ijfl1l1J 

.1 ;: ., ... Id ~ ., ...... ~ ~..... .6 • 
tJl1u5::1J1W 3 'U1 ~~tf)~m5Wlui'ltJ'U{I'\IO~f)i'l'U~6f)tJ11~~1VLmO~1~~ colorflex® C]j'~m'U~i'l .. 
~ f Q,I d 

lUUf11 L * ,a* II":: b* A~1J 

-fll L* a;j'Ufll'ilfJ~lVfl111J~'h~"6~ff l~fJ111'fl111J~·h~.J6fJ-t'l";h~lllf1(O-100) 

-th a* 1~'UfllntJ~11Jil~m'HtJ~tJUUtJi'l~"fl~ff'U'I11~ffl;fJ1 (a) ,r1~nUA~ (a+) 

-fll b* Lf]'Uf1l51tJ~1'Uil~mlttJ~tJ'Uutl~~"O~ff1\J,r1~ffJll~1J (b) ,r1~ffLl1r;O~ (b+) 
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II 
.. ~ 41 d 

Al1HtI 4.4 fHlfl1',jYlfl"fl~~~'H'nlJtY1Hl1l1l'HH)fl1111l~n1 1 nier (01/ I) '111 'lh::1.h 1000 

cc+tetracyclinel/2 capsule 250 dose 

~" JD1~l1Vlet) SJtA111 2 

111" (01/1) 

L'" a'" b* 

'" .,.
1\,111 1 

· .., .. 
lU112 

, 
4.1 ... 

l\,ltl3 
, .., .. 

1U114 

'" .,.
1\,111 5 

,
1..1' ...ill ftlltU10 

51.07 

46.75 

46.75 

34.92 

31.34 

42.55 

32.61 

16.87 

15.61 

2.24 

1.85 

13.83 

1.29 

2.47 

2.11 

8.79 

8.89 

4.71 

. . 

4.£:1, 4 • QI t Q,I .cI. I ...et I G.I 

'YIHfl1(1ill'n'\JtHtYlJfl11~,,(1 L* ''YI1011 42.55 a* IYllfl1113.83 U":; b* lJfl1I~"tl1'Y11fl11 4.71 

I I j,II 

mlH 4 .5 ~"fl1'lYlfl"fl.:j"l~',jL~'lHJll1'H100,j11l~',j'" 2 ',j'l1ff (01/2) 11,tlnah 1000 

cc+tetracyclinel capsule 500 dose 

~" .,.81~11A8t) SJ,ftlY1 2 L* a* b* 

nta' (01/2) 

· IV .. 

1UYll 

<V .,j
1UYI 2 

·'" ..
111113 

· .., ... 
l\,lYl 4 

, 
4.1 .. 
')\.IYI 5 

Cllt.1ftlitlio 

53.44 

52.71 

44.39 

31.87 

31.19 

42.75 

22.09 

17.48 

16.87 

3.00 

2.51 

12.39 

= 1.16 

0.99 

3.91 

5.84 

6.45 

3.67 

'Il'fl~l'.i1-3;; 4.5 'n11-ho~l1flOfl,j'n;110~'lJ1tYllJm111',jU1"l91',j~ 1i'jfl11lJltlgVlJmJM 

.QQ I d I GI I ~ c1.' a 'QJ
YlHfl1(1tn'n'\Jtl.:afflJfl11'1UIV L· 1Yllfl'lJ 42.75, a* LYllfll112.3911C1:: b* lJfl1I~"Vl'YIlfl'lJ 3.67 

http:IYllfl1113.83
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. . . .. 
.cI Cl Q.f a 

"',Hn 4.6 fI"mlYl~"tl~iJ~'H'Vf1Jtl111'Hlflf1U'l~~n1 3 lli"", (0113) th'th:::lh 1000 

cc+tetracyclinel.5 capsule 750 dose 

~II ...
O'''''f1ftfl ~Vfl1" 2 L* a* b* 

n1'D' (0113) 

IV ... 

11-ln 1 57.27 19.24 -1.74 
..., ... 
1'Un 2 55.21 18.52 1.66 

IV ..t 
l'Un 3 . 
ov ..
1,...n4 . 
u .. 
1'Un 5 

43.19 

41.15 

35.38 

15.78 

14.56 

2.44 

1.96 

2.19 

8.25 

t.I' ...D'1 ftll~O[l 46.44 14.10 3.16 

~lf1~l'n~~ 4.6 'VftJ'llf1~'U~fJn,j'Ji'Uf1~'Ul""'~1Jml1n,j'J~~'j~ lijfl'll1JlllgtJ'Wull,,~ 

YI1~mtJm"'''fJ~aijfhmgtJ L * l'¥iln'U 46.44, a* n'ilnu 14.10 u,,::: b* ijfhn~gm'¥hn'U 3.16 . .. 
""'tll\)lnf11lYl~'mfJ~f1il'U~tlf11h~''Unil'Ul~1J'''''1'jm111l',j'Jli~ 3 ~1I'j lI'jlf1trh~fJn,j'Ji'U . . .. 

f1a'Ul~1JLU~1Jm111l~tln1J'l~mli 3 111U 0l/3 -\hll'I:1I1 1000 cc+tetracycline1.5 capsule 750 
4'.J ci IQ.f .: 

dose lJfll1\HW L *1JlnYlt'l~UYllfnJ46.44 HI~Cl~1JlflO'Ulth:::1I1 1000 cc +tetracycline I capsule 500 
t "" 

dose ijfill~ihJ L* nhn'U 42.75ri"nmn'U~fJfl,jd';'Uf1n'Ul;;1Jtl1l'6111n~1I'I\111h:::'l1, 1000 

cc+tetracycline1.5 capsule 750 dose 

C( 'Q,It':; "d 
lJmm"tJ L* 'UotJnt'l~ ltlln'U42.55 

.. . . 
fil a* lhth:::1.h 1000 cc + tetracycline 1.5 capsule 750 dose ijfiln~iltJ a*1Jlf1iit'l~llhn'U 

., . 
14.10·HI~Cl~lJlflfJ1h1.h:::'l11 1000 cc+tetracycline1l2 capsule 250 dose ijfil1~ntJ a* I'Vilil'U 13.83 . .. 
ri11Jnn1J~0f1,j'J';'Uf1n1Jl~1Jt'Y1'Hn111l~lIl th1.h:::'l11 1000 cc +tetracyclinel capsule 500 dose ij . . 

• CI. I cv"'.c:l 
fl11~CltJ a 'UfJtJ')1~~ Ll11f1'U 12.39 

" . .
fil b*th'l1l':::111 1000 cc + tetracycline 1.5 capsule 750 dose ijfilmntl a*1Jlf1lill~l')'hti'U 

~ : tl AI ~ ' d t QI

3.16':ifJ-3Cl-31JlflO'Ul 'I:::1Jl 1000 cc+tetracycline 1 capsule 5000 dose 1Jml~Clr.J a* IYlln'U 3.67 . ., 
ri1\.1n~tJ~0f1,j1';tJnn'Ul~lJnl':i61111':iiJ91'I Ul'lJ:i:::1I1 1000 cc +tetracycline1.5 capsule 750 

Q' d gJ ci ,a"

dose+ lJml~ClrJ a . 'Uf)r.J')1t'l~ lYlln'U 4.71 
. .. 

1~tlf1tJ1I1li 31'11"", (01-3) thtl'I:::th 1000 cc + tetracyclinel.5 capsule 750 dose r~n::ij 
~Id tl d,,' d

01111JCltJUU Cl~111~01tJm'WnUtlr.Jf111 tlll:;01111':itJ~';j')1 11m::: 2 

http:ltlln'U42.55
http:1JlnYlt'l~UYllfnJ46.44
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... ... "t.I ~,,~ '" II2. ,.u.m1t1n'HlftlUI,"~"81Ql U1JUNQftilW4f1UU1Jlll1J1J l'fIb 

t11flflllffmJlfl'JllJ'W.:J'r4f)'\ll,jUUUN~91.nWcti'.:JllJ'IhutJ'lJ1'nv ~lU1lJ 100 fllJ t11FHt~'~,j 
'~1.h~ lv'lnfi'Ufill li9llJlJ1 ,ji'UUl.:Jl,jUU1J flll1~tJi'mnN~91tlWct1hrl'lnn~1YlJntJflllt11',jl~ 

.:Jl'U~f)hJ 1\JN~fll'~ffmnfl11lJ.w':J'r4f)1t11UuutJN~~.nw'li'-11lJ,j·mU1J1'nv 1~"~.:J1~'U 2 ~f)\.I. , . 
• A fj} 7J I 4 QI ~ G.I..c:s 
flf) 9lf)\J'n 1 ~1'U'Uf)2J~1Y1'\J'lJflfI~LflV1fltJ~~f)'UUUU1Yf)tJUff~.:jA.:J9111HVI 4.7 - 4.9 

d" 4 1 _I ... "''' ... 1 U " l' 1" .U~~illf)U'n 2 'Utl1J~fI'JllJ'r4.:J'r4tl \lllJU'U'UN~~flWctHllJ'U'JUtJ'lJ 'nV 1::flf)'UA1V 3 ~11..1 AUfl 

~1\J1UU'U'U ~1\Jm~fl11'~-11'UU~:fl11lJfI~'YIU U~::~1\JfIl'jt11',j1~~1'\J iii~1I1'j H~ 4.10 

aw" 180"'~ 

'!flV 29 
~ 

l1ty~ 71 

\llfl911'jl~~ 4.7 'r41rh~~f)'Ul1tJ'U1Yf)mh\Jl11tYl~\.II'r4f1l1tY~ flALfJlJfmJ~: 71 ffTU 

ll'ftT'lfltJfiAlil\JftlV~:: 29 

8111 100= 
~hfl'h 20 iI 13 

21- 30 iJ 37 

31- 40 iJ 12 

41-50 iI 23 

51- 60 iI 4 

lJlflfl'h 60 11 1 

\l1f1911'jl-1~ 4.8 Y4tJ':h~91f)1Ju'lJ'lJffvmhu'l1tYijmQf)d1'W'Ib~ 21 - 30 iI fiALillJfvv 

~:: 37 'jf)~~\llJlijm~f)~1\J';1-1 41 - 50 11 fiALil\Jr6V~: 23 mq~lfl'.h 20 iI fi~lil\Jf6tm~ 13 

'Ii'Nmq 31- 40 iJ flAli1\JfvtJ~~ 12 'Ii'J\ltl1~ 51- 60 iJ fl91lilufvvm: 4 Im:tl1~1J1flfl'.h 60 iI 
fl~,ilufvv~~ I 9l1lJihiiitJ 
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...8''',. 
'JI 
'\11'j1~fl1':i 

Ulfl'J1U 

01 '" '" 'J l1111'''' fl~ 

... . ... 
lm~ff1U911 

Uflffmn 

4 
tJU'l 

11 
18Ua~ 

17 

11 

2 

13 

45 

12 

~lmll'jH~ 4.9 'ritJ11~91tl'lJUU'lJfftl'lJfhuh,qJlrJUUflffmn fj"lr1ufmm:: 45 

"'Stl~HHlJ11rJlH)1;}'ri~111'J1fl1':i fl",rJ'\.Jfmm:: 17 1i':in~ti1'\.J~1 fj"LnUftlVl'I:: 13 fn;}Yi~U'l 
'~uri m.hhu l1J~H YiUmlU':il'lffl1':i l~l'11tfl~'\1tl~l! 1H~1'\.J Ul'l~'~':i::1J ~~HrJ'\.JfmJl'I:: 12 

~l'\.JUlfl'J1'\.J ti"lrJuftlVfl:: 11 LIfl::l!1111'l1n~ fj",nUftlVfl:: 2 9l11J~1~1.J 

... I.J &, _ I ... 01" ... .,
A',HlI 4 .10 U11~~fllltHlVfl1'lJYi.:j'VW 'il'j"lJU'U'lJHn91flWCVI~1'\.J'lJ1U'lJ'lJ lYIlI 

, ...,o ..., ...11 
1:::~l.Jftll1JGum ftlltlGtI"aftl"J .., 

11 ;;~"8'i) 

flTYlUlltJ'U 

... ... "' ... . 
 .J01

1 " 3.60Hfl91flWct1.:Jl'\.J 'lJ1lJff~ ff1"H'I11J 1:: fflJ lJlfl'VI~" 

.d 
2 Hii91flW~.:jl'\.JU1iHYffUff1V~11J 3.65 lJlf)'ntl91 

,...oQ ~ fI Q,lA,j ",j .d Q,l Q,II

3 Hfl91flWCVI~1'\.J1.J11Jfl1':i ':i::~fl911 U1Jl.J'VI'VIlH11JV 3.55 lJlfl'VI f{91 

..
4 Hfl91flWcrl~llJ,j1ljfl11lJtJ1:::W91 ff111~llJ 3.73 lJlf)'VIil~ 

5 ltJ Ul.Jl.J'\1t}-3HMftt.Ucfl~ llJ'lhljl'H lJ 1:: fflJ rltJ fll'j Umal.J 

.JQ,f ,j ~ f/
~tlfl'lJ1lJl '5::~\:I.! 3.65 lJ 1 fl 'VI 'fl~ 

... 
"1iJtilltlarJ 3.63 1.I1",nl~ 
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lJ111H~ 4.10 (~O) 


o v 
'i:l1~\1 

~ 
11 

11"8ft11'1.' 

,, ... 
ft11"UU.I 

'IV 

1::fI\.Ift1UJ 

n~"'8'il 

6 

n11""1Il0111,r~1\UU1::ftlll.1ft~fI'Ul1:::O::I1G] 5 leu} 
3.11 1Jlfl 

.. .. 
Q,I tI QI cl 0 .::::t «:e,q 0 0 

fHUlflWct1.:Jl'1.Jl.1'J1Jl0lJ'lfl / fl(l'U1Jff~l mn 

7 .Q Q,I" "".tel t1 AI QI dtJ Q tI 
N(l~ilWct1~ltJ1J'l1JflI11Jfl~1 l11lJOtJltJum'YI 1::~1I! 3.36 111fl 

8 
.QCI,I tI~.:::t 1" 

F-l(l"ilWct1.:Jl\J1.J1lJm~fl1'j 'If~ltJm'ltJltJ 3.46 1J1fl 

9 F-lii~tiWcti'~ l\JU1ijfl1l1JfI.:J't1 tJ 1\J fJW l1.QihJfl~ 3.35 1Jlfl 

10 Nii"flWcri'~1\Jtl1ijffff\Jm'~1J '~~1.:Jl1l0;~ 3.16 lJlfl 
,

1.1' ...iJl ftllil1UJ 3.29 1.I1fl 

11 81Yfl111h'tl1V:i1'U 

F-lii"ti W cti'~ 1tJtl1ijfl1llJL11lJ 1:: fflJti'U fl11111 1'l.J1fltJm~l~'l 3.86 
.,; 

lJlfl't1"l~ 

12 Nii~fiwcti'~ltJ,j1rrllJl'jtlll1hl1.n~~l~ 3.93 
.,; 

lJ1fl'YI'Cf~ 

13 .,. "'.,.., • hl'l.J 4 ., A" ,~
N(l~ilWct1~ltJ1.J1rrllJlltl\Jl 1:::~1I! lYiOff'jl~'jltJ 3.85 

.,; 
1Jlfl't1"l~ 

14 
Q .. tI 0#4 1".:i 

F-l(l"ilWct1~1'\.n.J11Jl:::lJ:::n(l1fl1'j 'I1~1\JYUl1lJ1:::rrlJ 3.68 
cl 

111fl 't1 'Cf" 

15 F-lii~ tiwcri'illtJ tl11 ~\J~l\JU'U 'U, "'W~fI'llO'lli'mi'lm:::INtJU....l 3.95 
.,; 

1J1fl'YI "l" 
• 

CfltJftll'iliitJ 3.85 
.J 

1.I1flYn{~ 

tI' ~1-merl ftl&'ilUU 3.59 
.. 

1.I1mUlfl 

\}lfl~,.n.:J~ 4.10 fll11J~ilYi61~ltJU1J1.JNii~urWcri'~ltJtl1 'l.J'j::fl61.J~llJ 3 ~,.u '~Ufi 

~lUltJLl1.J1.J ~ltJ01~fl1'j 1~~1\Jml:::fll1lJfI~'t1\J Ufl::~lUfl11111'tJ'~~ltJ ~-3~~61.JU'U1.JffO'UtnlJ 
iifl11lJ~~""tl1~Oy'\J'l:::~1.J1Jlfl~"l" fl~'~tJ~l'~ ~tJ 3.59 1~tJU,j~ltlUA1UltJU'U'U ~"tl'U 
Ul.l1Jff6'UtnlJijfl11lJft.:J....6 1\lOdl:::~'UlJlfl~"l" fl~l~\JfllL~glJ 3.63 ~ltJOlQfl11'~illUU(l:::fl'll1J 
fl.:J't1tJ (1:::tI:::I1f11 5 1\J) ~~6'UU'U'Uff6'UtnlJijflll1Jft~ .... Oh6d':i:::~1.J1nfl fl"l~\Jfh!~gtl 3.29 

11 • '.'1"" ... ~ , '''' .J ~4Ufl:::~1\Jfl11tJl 1J 'If.:J1U ij~6'UU'U1.Jn'6'Utl1lJlJfllllJYCilYCO \lO~'j:::"'UlJlfl'YI"l" mllUU 
,, ... 

fIll~f1fJ 3.85 



78 

Sf ... 
o 

_,"" _I '" ..... J 
"8IG'U8U'U:::''n0fl111J1UlJl:a I 'nftt'U1NUftflW,," (mmIUU1JOUQUJ) 

.Id '" d d 1gI ... '" .. dd '" , .!
1.fl1'H'tNLut1tJU flt11J~'j ~YlltJ1JU1J1.J 111t1 tJflnflllW::: flU 'YIlJ 11tJ{1::: mtJ~lJ1flfl11U 

2.Nit"ilwcti'iit111lJff1tJ-31lJlJlfl 111 jj tJ'U "'fl~t11,j~~~"l 
,~ gI gI '_I ~ 1_1 d 'I "I .,j .... :, "" ~ ... 

3.fl1'HNtJuvn l11fl11lJ,UflU:i:::')f1'!1'U'YI1 u'YIn'U l~ A'lJI"i{l~1ffiiJ "'\J"flufl1nh:::~1I~~1'IJU1 

u1Ju1Y1tJ 



, .... 
1J'nYl 5 

'illflfl1'J~ll'ihNl'U lflHfl1'J"1uv ll~i'v~ff~fHt~OTJWm'W'UtHHlivtt)wCfi'~l'lJ,j'mtJtJh'HJ 

1'lJ ff1'U 'U O~ flll" 'VI~" O~1ifll'i l~tJi'fllllTJwm"''Ij-) I1n:: flnfffllll f1 11lJ-n ~,..tl1\l'U O~ ~tJnfl f1910 

Hn~tiwcn~l'lJ,j1lltJtJ 1'V1 V ~~ 1~~11i1'lJ ,n'lJ l~vfl1'J"fffl'lnffn tll'\1 n~i'mnfJwm'W~Ofl,jl 

ff~~tJ~fl'lf 91'lJ1'lJ 3 1i 1~llri fll'.f '~ffl'i01'H l'HhMltJ~ofl'~ fll'j'~ffl'H~lJ LLn::fll'J '~f111lJ 
II • • 

I~'U '\1 11~ 'illflU'lJ l~tl fl 'l'1ll"lJl'1ll"J llJUn:aH''lJff1'lJNfflJ'UO~ffl'J l-n0'\11~~ 'i fil '\1lJ1:: fflJ un:: ffllJl HI 

cI '" ., , tJ.Jq 0 ,1".teI :
Ifl'lJ'Jfll:llflwfll'W'UtH~Ofl'lJl ~'VI~tffl 'ill'lJ1'lJ 3 \1~'.i ~lLfl "l'1l'r'VI 1 lJl,h::th 1000 cc 

• II 

-tetracycline1l2 capsule 250 dose ~~'Jfi 2111tl'.i::iJl 1000 cc-tetracycline 1 capsule 500 dose 

..I " U"::"l~'l'VI 311,iJ'l::'th 1000 cc-tetracycline1.5capsule 750 dose 

QI 't" cl a A Q Q,I~" 0 ... 1 
'Hn~\llfll~~'1l';i'YIL'HlJl::fflJ Ytl1'lJ'lJflnOtlfllltJtJHMlflWcn~'UUtJtJ 'ill'lJl'lJ 3 lJ'i::l.fl'YI 

iJnafl'VIn:: 21tJUtJtJ '~llri l'n'lJUiJ1fiv'UU'W 'Wl'U~1J U"::lJll1Vflt10-1iiO 1l1~'UL1tJtJ ltJfftlUtl1lJ 

fl11lJY;~'WO1'il9itlHli~tiwcn-11\nhutJtJhw H"tJ'nfl{)11'~ltJfl11lJff'U1'il ~l1flmllu1:h'HlJ1V1m:: 

'I.h:'l11'1f'U..t11iJ 91'J..I1lJlJlfl ,i1O'Hllfll.fl'U~l'U,jlUtJtJ1'YIU i.jfl11lJffJV~11J ,.h::WVl '1l11JfYmJ: 

U'lJ'lJ ''YIV~f11'j0'4i'fllj'un:'Hvu'W19i0''1.1 

... ...... d.., <V 

1. mlf1fl'Yln~ae.:J11im1IflUln"1'2Wlll"Ul 

" " " fl1'Iffmnfli'~iill,j·:.u.fl'U 2 'Ii'U'1l0'Ufl1nl~ntl.:J flO 
... til • 

""flo"ii 1 \I~'HI';~ofl,j'nl~~on lflvo.:J~'1lnn'illfl ';ilV~1'UHnfl1'I1UtJ I!O.:J n1';iV~mlJfl1'J" 
d '" q "''' .., 1 JI ... 1 1 ...
LfltJ'ifl'Wllln::Hn~flwcn'UtJ~~OfltJ1 ~v ff1J'lflV fl111'Hlty U,,::f1W:: 'illflt'ftl1U'\.Hllfll'U "V'W'i:: 

JI 

'iltJ1Jlfl~ll«lflW'YI'Hl'j"l~m::,j~ 'VUl'. 25491~tJ1ifl1'.i~~91tJ1tJil 
"" II II 

Ul'l..h~'I.h+lllm"11mt'1 3 % (1l1Vlln11mff 3 fllll HfflJ'lh lOOOcc) + tetracycline1l2 

capsule 250 dose 



80 

d " 
~91nl I Ul1h:::th 1000 cc-tetracycline1l2 capsule 250 dose 

..I II 

~91nl 2 oUl1.h:::th 1000 cc -tetracycline1/2 capsule 2S0 dose-tY1'H~1J1.1~(1:::IOtJ~ 10 
II 

fl11J ~ff1JUl 100 m1 
..:i " ., ", 

~mYl 3 oUnln:'Lh 1000 cc-tetracycline1l2 capsule 2S0 dose- Ul1J:U11flU 10 flllJ 

" ~tY1JU1 100 mI 
jj , JJ 

rrl1Jl~ tlff1tJ~(1fll':iffmn'~~9111u,j'U91tlun I ~~ij fl~1J~f)fl,j1i1.1fl~1J1tY~1J011111,j1 
.d..c:::!t d. Cl..:t ~ .d • IQ,I QI"

~91nl ) 1Jf1111UtJi1V'lJUtJi1\1Y1HfllVfl1'Yi'lltl\ltYllfl1nli1tJ L· l\11fl11 49.60, a*I\11111.1 18.40 11ft: . , " 
b* iifill~iitJ1'Vhn1J 0.92 f1~tJli16f1~~nVi 1 Ul1h::tJl 1000 cc + tetracycline 112 capsule 2S0 dose 

4 _ 1..1.1 4 j/' d 
l'Yill:::1Jfll'iluMUU'Ui1~Yll\lfl1lJm'YirrU6lJfl11 ~91'im'Hl'i~91'iYl 2 1m: 3 

:. ..; • ~ ... .... d4d .... 
""'ft8'Utl 2 '"1flm1 YI~i1 tl\l~(1'll tl\l ~911 6 1l11191601Qfl11 1f11.1 ~ fll:ll~ tl fl1.1 ';) 'IJ l\'{m'Yl91'Yl'il~ l'YilJ\I 

.1"" ,. ..;. .1 d j/ , j/ ~ 0 1i.1 1 "".
1 \'{91'illl'U11.1 L~tlfllll'Yill'U1:1J1Wf11111l'll1J'tI'IJ'tItl\l~911 'HlJlfl'tll.l1m:::u 1 m'YI~i1tl\l ~tJfll'i 1~fl1 

cs .r:A, ~, OI~ 
ff colorflex® CJ1\1a1U~i1L'U\U\1 L* , a* U(1::; b* ~HU 

, II 

tJ911fi 1 Ul'lh:tJl1000 cc-tetracycJine1l2 capsule 250 dose 
. " 

~91'.ifi 2 ,htJ'.i:tJ1 1000 cc-tetracycline 1 capsule sao dose 

. " 


~91':i;1 3 ,htJl::th 1000 cc-tetracyclinel.Scapsule 7S0 dose 

ff11J1':iflffltl~i1fll':ifffll:l1'~~91':il\J,f\J91tlU~ 2 ~\ld fl~1J~f)mhi11f1~1.1Iff~1J01'Hl':i,j1 
\'{9\1~ liit1111Jltl~tJumJi1\1'Yll\1flltJfl1'Yi'lltHffiifilnl~tl L* n'iln1.1 46.44, a* "hn1.1 14.10 11ft:: 

• I I • II 

b* iifilmiitl1'Vhn1.1 3.16 \'{9\':iYiI'H1Jl:::ff1JYitl~t)tl \19\':i;1 3 'Hlff (01-3) ,htJ1::th 1000 cc + 

tetracycline 1.S capsule 7S0 dose l'Yin::iifll1 ltJ~tJ\JUtJi1~'Yll\1fllVfl1'Wihl'tltJ1111 ~9\'Hn111HJm~ 
1 Uft:: 2 
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.,. IS 'I _I ""...,,, IV ,

2. fll1fttl'Ylf1lUlyt~"U"QllJlltJtJNiUliltllan~1... tJlUtJtJ tau 

~ «i 1.1 .... ...." .... , • 'j/
~lflf111f'Jfl~lmllJVHYW 'il,UU'U'UFHUlflW"¥1.:J1'U'U1U'U'U lU.I 'ill'U1'U ]00 fl'U ~~fl1JU1J'U 

fff)'Uri1'Uh1~lrJ'Un'ml1qj~ fiYnrJ'U~mm:: 71 ihnqf)~''U,b~ 21 - 30 TI fi~LrJ'U~f)Vtl:: 37 ,f)'U 

'l!n«f1'I:11 fiyuf)'U~f)Vtl:: 45 t1111J,".:j'fW''illtlll'U1JHi1~i1wcti',n'UU1 t1'j::nfl'U~1V 3 ~1\J '~uri 

~1'U ,t.iU'U'U ~1\Jm~fllllf~1\JUtl::t11l1Jf1nl'U Utl::~l'Unw\.h 'U''l1'~l'U ~~f)'UU 'U1Jt'I'f)'UtnlJij 

t111lJW.:J11 fl i \If)~''U 'j ::~1JlJlfl~ 1l~ fi~ Lf)\Jt;, L\l ~V 3.59 l~vu,j 'Hf) W\'l'U It.imJ'U ~~fl1J 
Ll'U'Ut'I'fl1Jtn1Jijf1111J,"~'Wfl1'ilt)~'j::yj1JlJln~llYt flYtl.n'Uthl\l~V 3.63 ~l'Um~m'i ''l1'nuUil::f111lJ 

IH'Vl'U(1::V::l1il15 1lJ) iif1111J'"~'Wt)''ilt)d'i::~1J1Jln fi~I1j\Jflm~~V 3.29 Utl::~hWfl11\h'u',r 
~1'U ijf111lJ-n~'Wfl''ilf)d'i::~'UlJln~q~ fi~I~'Ufhm~v 3.85 ~llJ-nl~'U 

SI 
'Vonlll8U"':: 

1. f11'j n1fll ')" ffmn i1 'il ~ tJ ~ ff.:j H'Cl ~ fl fll'j i'm:ll tl Wfll'W" f)~ ~ fl flU,;) I 'If'U tlW. '11 fl.. ij.~ 

., "A 1t1 ' ' '''...." , 't1'" "'1'j/ 'j/'Un~flW'fl l'Wfl"ml.lHtl \lf11·H'I'~H'Cl~flW'fIt'I'.:jf)f)fl tJ.:j~'U'l flt1t'1''Uf).:jf111lJ~fl~f1l'j'''f).:j~'Cll~ 

2. f1T~yjlliJ'Uf11'j«fllllfJWm"'''tN~flnu1'fij~ti'U ~1f)'U-n'tflft'l'WJfi\l U'Cl::,rJ'U1~Q~1J~ 

1f'\\J~1'1..11h:: ~lIill1J'U1'VltJ'riAYtt'U~ 



'r. Wtllm 	 ~U"l1'i'itu L1~::u\nlln l1i',u~lqJ . N~'\J6,:jfl1'i'-H'~111Jln'Ufi6'Ufl1'i'\J'Ufi,:j~6tJtufl1'W 

~tJfl,j111~"H. 2549. 1'Y1l11ff1ff~{fll'HfllJ~'i. ffm,j'Ul'YI~ l'U1~fh-t'i::V61Jlfla'11~lfJtu 

'Yl111'i~1~fl'i::,j ,fll,:jl'YI~1. 

GI ,Qq d d ... IQQI>Q (V d ~ d 
'111J~~ 1Jlfl'YItJ~. (2547). f11'i~~'Ul11i'ifl1'ilfl1Jlflll1Im::fl1'i1JQ'U~11~,:jflTHfl'UlflU1'Y11'H1Jl::ff1J 

"V,:j~VflU"m~1~i'Uiff~~'Nfl'tr. tlWcri~l'Y1Ul~lI : ffm,r'\JI'YIfll'U1~V~'i::v61Jlfl~1 

'" '" 
1JtlH'mf \1'U'YI'U::N::ii'U. (2531). ,:jl'U''U~tN. f)1Jl'U'YI{~l'\J9i,:j, fl1 ,:j1'YI~<1. 

'" . 
~Yi fl1fJ~1'\.l'Ufi'. (2529). flWfI1Yi'\JtN,.h'riJ~~l,:j'l niiN~~m:n~fl1'illmlvti'U'\Jf)~~tJflfl'H~l'U. 

,jW~~l1'1U1~lI : 1J1111'Y1tJ1~1l1fllJ~'ifnff~fffm,j'\Jl'Y1fll'U 1~Vl'i'j::VmJ1t)~11~lflW'YI111'i 

~l~m::,j',:j. 

~ 	 4. d Q,I' III ~ Q,I tI aI 

fflJ'trlll fl11l111qJlm::flW::. (2549). fll'i t1~ ()1~fl1'i'fl1J'ifllJl~f)fl'U1 U~::N~~.flWcrI'\J f),:j~6fl'U1. 

,rWcri'1l1Y1r.n~lI : ffm,j'\J''YI~ l'U 1~V'Vfn::V61J1fl~11«lfltu'YI111'i~1"fl'i::,j',:j.
~ 

Q 	 4Q d d t1Q QIQ GI d d ~ 
lffflffn 1'i'iwm. (2547). f11'i'YI~~f),:j"'111ifl111fl'Ulflll1U~::fl1'i g'UVI'H~~fl1'i1t)'Ulflll1'Y1 

m1Jl::~nJ'\JtN~t)fltl1";'Uiff~~'lJlJ6. ,rtucri~1'Y1tJ1~1l : 

http://www.ipst.ac.th!fhai Version/publications/in _ scillotus.pdf 

http://www.ipst.ac.th!fhai
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http://www.click2flower.comlpage7 .php 

http://www.doae.go.thIlibrary/htmVdetail/sacreslotus/06.htm 

bttp:/lwww.k:u.ac.th/e-magazine!july44lknow/bua.html 

http://www.kmitl.ac.thlagridataILotuslResearcbJdatal 15W aytoHarvest.doc 

http://th.wikipedia.orglwik 

http://th
http://www.kmitl.ac.thlagridataILotuslResearcbJdatal
http://www.doae.go.thIlibrary/htmVdetail/sacreslotus/06.htm
http://www.click2flower.comlpage7
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o I .,. 

~lU'MU.:J / tn'l1l1 

tJ'ltfflJOl'lWOll'vhnu 

o • a I Q,f'" 	 f/
~lU"''lH / tn'f~ ~Ofl'llmHtll'H11IlJty\lHfl 

tJ'.i~fflJOl'.iWn1nhntJ 	 - ~1~V\lFHHll1J'M..r~fft1 '11lJlJlnV 'IllJ llJ~tl.:J 

- n'l1U"'U~1~ffd'·lt.l~'It'l1'1,..mlJ '11lJf1U'lhh~~iJi iJ 2549- 2552 
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