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'1'15 L ~fl1111tN9i'1U\Jlfl~1~0U 3 'U\il L U~UlJ L nuun119i'1DU1~fl11JfJJJ 
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HPMC LflU'1'15L~fl11JJfl~~1~UU~111WU\Jlfl~1~0U 4 ~t~lJ 

1 n1~iLfl~1tl1111~na~unlil~a11trta•a~1rn11L\Jl~u"«"neuu"Ul1N~\JILfluu"1«11 

wfe"~"fiil~efltUUUU~~UTJmftfl~ll1~~1uff 

2 n1~1LT1~1tl1111~'1'u~u'1'1i1~a11t~a•a~1rn11L\Jl~u11«11nauu"W1N~\JILfluu~11 

1-'fiD"~"~ii¢tafltUUUif~iu~oiftnmutll1~~1Ufl~U 

ml1 

5 

16 

19 

22 

34 

34 

35 



4 n1111fl11~~1"'ffu~uff~"'a'Vl~~a•o"'1~n111~~u"~"rlouu°'Ul1N~~1fiu~~" 

mo"~"fii'.Mofl~llUUUlil~U~~nmua:Y11"'~hum1uvou112J 

s n11i1ft11~ihi1"'ff6~uff~"'e'Vli~a•o"'~il~•a"'ff111~fl112Jfl"'~1~Sl\l\o 

il~~u~wan~Y11"'~1u~1o"'u~~"vfio"~" 

7 n1111 fl11~ihi1"'ff6~uff~"'e'Vlivm'lleN~il~11m"'ff111 ~fl11"tl"'~1~i1\J\o 

il~~u~n~Y11"'~1uf1112J'Hi'l~•o"'u~2Jwfo"~" 

s n11i1T111~ihi1"'ffil~uff~"'a11iYmeuo"'~il~•o"'if111~fl112Jtl"'~1~11\J\e 

ulil~u~n~111"'~1ufl112J~ou,12J•o"'u~2Jwfe2J~ 

9 fl111LWi1~~'Vl1"'ifO~Uif~"'e'Vli"Vm'll0"'"'"1WllO"'if11l~fl112Jtl"'i1~1J~o 

il~~u~~nlfWtY11"'~1uff1o"'u~JJwfo2J~" 

10 0111 L fl11~~1"'ifD~LL'1~"'e'Vli"Vm6118"'"'"1tl.!1110"''111 l ~tl112JfN~b~Sl\l\o 

il~~u~~n~Y11"'~1u~nl:nltl:;tl,1n~•o"'u~~2Jvfio2J~" 

11 m,11ft,1g:~m"''1o~u'1~"'e'Vli~a•e>"'t1~mw111eN~151 ~fl1111tl"'~1~i1\l\e 

il~~u~wan~n1"'~1un~u•o"'u~~i.rw~e>"~" 

ml1 

35 

36 

37 

37 

38 

39 

40 

40 



12 m51 L t151~~,n~~fi~u~~~©Yl~ml'llD~ll~mw6lle~~15 L ~t111)JtNlil1~Sldle 

U~~U~~Omll3:Yl1~~1U5~~1~6UV~U~~)Jwfe)J~)J 

13 n1~11t1~1~~Y11~~a~u~~~©Yl~~aiua~117"1wiua~~1~1~t111"t1~~1~n~a 

il~~u~wanmua:Y11~~1ut111"-ml~iue~u~~"wfe"~" 

14 n1511t1~1~~Y11~~a~u~~~8Y1nml,e~11~"1wiua~~1~1~ft11"t1~~1~Sl~e 

U~~U~~O~Yl1~~1Ufl11)J~6U~1)J•V~U~J..m'fa)J~)J 

w1 

41 

41 

42 



m'I1 

1 fl1'H1J~VULL1.lrt~•e~ Limonin monolactone '\tJdiu Limonin 7 

8 

~ 
3 01'i L 1.lrtVULLl.lrt~llleN chacones 9 

12 

13 

30 



1l1~t'Ylrrt'Ylv"nn1~tmJ1~n11~un11uanHaiu"Ka1u'tluY1 

,J. ~ .tf'I ti " 1i f'I 1'11'3 "1 elf)f)\Jl11J{}~fl1'1IDJ'IH 1VU\Jl'1vYl'Y1'3uUa~;JJUU1°ilW611V1V'llUYJflu 

H'1Nil\Jl•u'3N'1LJj'tlu~ 

Nai;j~Ha\Jli~~1U'\mY 

'\~u;<tnfln~n1a'\ull<stL'YIR ua~'\u~1'3~nHai;jaand1J1'11Y1111n"iltLn~ikuH1Nai;jn~~u\Jla1~'3 

tf'3P.m'\ 1'11tl1\Jln\11°1Vg L iiull<st"il"l fJ\Jln1"Ko11m111141JNa'\;j~'3 L iluLLu1Y11'3~~fl'iy;t"ilt~1v 

u11 L 'Y11Ut\JH1~'3fl~11 L m1tuan"il1fl"iltuY1a1qn11 L Rui'mrmai,ji1''\u1111muiveNNil\JI~ 

'tlu~IJ\1'3 "1 u~1a'3 L l'Jum1n~1'3\j~trh L ~'\lYunm1Hil1J1rmi,j3o\1bv fl1J11;11"Kn1111ull1111N'1iil 

il'K'11V'tlU~ L 4tiu U"1Na'\;j N'1"lifo1mja1Jnmrft~ Na'\;j1J'i'ilfl'St1la'3 LL'1tNa'\;j1.J1~Udl~5u vi 

1flu9iu 

~\Jl1;11"Kn1111u"1Nai;j 1flUfJ\Jli;11'H'i'i1JLLll'Sl11Hai;j~n.,a~•v1mib1 VoJ4u L ilua°'Wiu 

uat'Hii'3'\Uu"1Na'\;j~'3na11~ua11u;i;nflnUHfla u"l81.Jl'fia11~1J~'3"~~fl1'SU"lL~1U~11L411~U 

(concentrate) "il1n~1'3ll'itL'YIRwian1'i'\i«11fi11an'\ull1t1'Y1~&0'3"1Na\Jl1fluu"l«>Jl'rfa11~11 

udiilnm.iiftlJH1LL'1tfJ111;1'i'Sfl6lltNfl'itlJ1Ufl1'iU1l'illlU'1~fl1'i L ftui'mn 'i~V L~l't1taa1'36'3fl1'i\Jlfl 

\JltflvU6llcN L ~a L da~mrnt1n1tn~fl-u11 mv'K~'3"il1nm1NR\Jl L iiu'ii"'l«1.ll'fia11~11 ~~u 1~aaV1 

ifur»1ua~~u1;111fl~'3oa11~'3fl11iiiw1~nlf111n111li'u1.J1'3fJOl.fl1YN"l«11Yffo11~1~a1lcJtJOUl1W 

'"i1"ilt1fluY11~~1u11;1~1~ H~aant1~1111n.an1~01vn1w 

1. L~fffllfl1~n111\Jl~a11«11fl1mJ1tn11nouu°'UJ1Ha\Jl1flu~"l«lm'fo11~11 

2. L~a~nlfl~U~6lla'3n111~tl1111tl'3~1fl)]\lto~w.n1w•o'3u~11Wfo11~11 
I 4 I 4 

3. Lwaffn~11l~111w•o~n111~a11tl1111fl~~1~1mJ1t1;111iun11Na1J1u~1Jfda11~ 



~1nn11Rn~1•a~'1"1Un~1u1fl'ilfJO~n111ntw11 (2535) 'M..li1 u1t"1w 10 fi 
~ I ~ A if ~ }( if<V I i A 

nN1~1 (2524-2534) n111~d~L~U1lJl•a~~a1~~ud~ft~~·1Nai"u~ft~agiu~a1~~~L~" 

~a '1'H.!j;ia L"'01LLHtU'i&n flfl'\UQ~'ill i~uti wa1iiuu a-~nq11 Lu L 1iv~LLHU~UHtLLftU1~1 

~~~~ 5 U'itLflfl~~n~111fiu~u~1~1fl~ 

~a1~ui1ftft'tlfl.iflilflnun1W'\uau1ft~ i~un 1.l'itLflfl'tU~t1uaanina uatq111.1 

~t1uaan ida~~1nn111fl~1'11n1Ym1~011~1il"1n4u 1~u1~~1ttDiJui~un1ann11~~n~ 
if 

n11u~1~1u°'Yfai~it1Ha1u'UU~ L~U u"lu.at11fla u~iu u°li¥u1.lt'i~Uatu~" ff0Uft1~ 

n111'1ua~a'1"'nri'u~a1~uil1an1~1fiui1.1i~"1n ~~u°'Yfai~~1.l'it'U1n1•11~uuu"u'lnft 

I 11 ... 
~auat 21 uatft1~i1ft11"uu"iun11in1nft~t1fo.J•u11au ~ 

ath~i 1ft<Jn""1~111u•a~011u~ L 41'il°'Yfaiu•a~~u L 11~1lJl111u111a~iWu La~ 

(JAS) ~~~1u1a~u1f"~1~1n uan~1ni~uV'~n"lMU~a~11n19u~1f1u°'Yfai~u~at 

'UU~LLlJlfldl1~ftU 

1. u~ai"&;";u (fruit juice concentrate) H"1uu~u~ai,j~i~N1u 

n11"i~'itL'HUU~aan~u1~"~u~~uilft11"1;"~u•a~~1u~ata1ui~ (soluble solid) '" 

uauni1 2 L~14Uv~rl1uflata1ui~111a~Nai"1lilatj1~"1~uv~i"N1U01'ill1~U~~ 1ila~tU~lnft 



\ -3-

2. u""t4ai"rfio11~11 (fruit juice) ~111vo~u0Nai"~'~~11i~~u~ ~'3~til 

ui111onl""t4ai~u~n~1~nuiu4uotjnu'il~•o~Nai~flu"UJ11fiui~q~u 1~u 01~tfiuu...,.ai~~ 

'""n11Nff11rl1uNff"Bu i "~'" (pure juice) ~on~11111f11fu•o'3u""t4aluNff11otjfovat 

30-50 L~vn11 LU~~1~ (nectar) 'K'!o~1i1~1111t~11~u•o'3u"1Nal"N~11oyiovat 6-30 

L~V011 fruit juice drinks LflU~U U"1Nai"U1~,U~,"~111110N~~LflUU...,.ai"m011 

~1JUUU pure juice i~ ''u U~Lff111ff~t~O~'n"tl.~t~o~1~nouu~1u1~u~~1~t1~\Jl111 

~1111ilv11•o~~a1~ 01~'f tfiu~1tn~11'*if~ai"'il~5u111ntu!v1~~~1~nu1~ilv11•0'3,11 

~1'3U1tL'n~ H1on11u"1U~ai"Ha1v'il~111Nff11nu'ml1ff~4u 

3. u"'lfai"N~~,i~iu 

tflUN~U11l,1Ul1,Ut'K'!OQ~ 

4. u...,.a,~u1~n~~nau Na~1~v,fu...,.ai~~u~~1~ , "1Nff"nuu~1auatn1~ 

~u11 '~"a tt\J\~nriu il~~~il~mo"~"uat~il~~'n"tl. ~, """u"li;iv' f«~1 a ~~~til~(;lihu 

•0'3u...,.ai"og1t~11~iovat 5-10 

5. u"1Nal"Nff111~0Nai" (fruit puree) ~~~tilan~fuLlrilou,v 'n~Lflu 

01~11Lff~1l~Ut~O'n11~0'f'u~~n1~n1111'n~•lWt~n NR~Iiorfiiw u"lNai" uat~U , 

'uu~1fiu~~~1~n1111n11Ni\~u"1Nai"i~il~1111~u~1,un11•v1an11Ni\~u"1Nai~ 

ufi11104uu'tlu011Ni\~'i1"1Naiiiu1~u\J\~n~u1rnt8 L rto~~1nu"1Naiiiufi~tilfJW11W 111\Jl111u 

1tatiltJWt'l1~'n1~<t.mu1011a'3011 

U1tL'nR,'nVNR~Naiiii~u1u1,il~il~ULU~au~~UL1vu,~0~1,UTI8~~a1~,~~ao~ 

~'3fl ~~ o°lfta (2530) i~n~11o~U1t1v~~'o'3n11rl~1~i11n11~11u"1Nai"ii~~« 

1. U~al"~1U'mY~tilfJmft1n1~01H11a~ u~ai"~il~°l'ITTl1V,UTIO~~a1~~Wt 
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!If 

ilrl1u'\ mlJlilt~lilJJ"lll~1ui\Jl1i.iuuattdti119J L ,ju i"n>lutiJ 1.rna L eiluJJ '\cu 1. &'ivJJ rngnuat 

~'111af"1' \Jlaulilliluu·~1auag:m\il ~.;i~1uu\J\~°1t flu~ai1.;in1vu~.;irl.;i 1. '1~JJ~iumr1 uan 
!If 

~1nilY11.;in1JJ'111Vf'11i.i\Jlu'3"l~ft111~JJ'\~~a'""'111ata1v•a.;iu~a'"'"~°1ni1fat1at 5-10 

"LlilUt1°11fiin ~.;in L ~aifEJ'3fluij1J~'i.flfl I. ntJ L 1.l~U1JLLitt"l~\J:~a"llJ~\liau~1Vf 

2. n°1'\liEJ1,,..n111JijnilJ~m~uft.;i1.1.a~tt1u1v~1 L ita'3lil1nNa'\lJ 1. iiuNa\JlNa~ 1. ftu 

'\~i"illiu1u 1.u11.au~1uiu1.1a1eu~u.n1uH~'30111.ftu1.rlu1 

3. 11°1'\lliJnu#haan 1. foJJJ1n4u u1t t 1'lffflww11.uh 'ifo111Jn1l1~ 1. Y1ff111t11111uiluJJ 

~J..nl°'liai,j'\u1l~JJ1Ql\1-ilJJ1flUittJJ10fl11NailJ'11i1,.;6Nai"n1t~6'3 U°'liai,jfliluJJJJ1fl,~UO 

~~JJ «"1t>iu «"1'11ff «"if1Jllt1\il ua~U°1Lfl1~\Jl Lflu~u ll1~L1'1ffLH~1iNa~~...,ailJ 

'tlww1J~'\.f)ft~'3~U~'3~()'3U°1L41lil1flHa1Ull1tL1'1ff~n"'lil.;iWlm111JJ~'31.l1tL1'1ff't1'1U~ 

ftJJLW1'K11U 

Citrus 

reticulata Blanco. uat Citrus sinensis L. Osbeck. (~fl'31UJJ1~1i1U 

Na~~\Jl~1Hn11JJ, 2517) 1.fluNai"~~1"Lanfin~1.1.atuuJJu~"Lnfl nri11nui1uHa.;in°1Lil~ 

L ~WdeN~>.JtJg'\uuou\Jlt1uaam«u'3'\!littie'31'1'1.I Le L 'u ,-i1n~ui~uvrlmtlil1ui11ff'3~1u~1" vi 

ttlf.)'3'\an ~JJliltL,,,~L~lJ'i\Jlilli~°tULttl\Jl'iCUU~8UM~()'\CJlUff'3~aun'3HU11 ~'31.l,tt1'1ff't1'1Ufltflu 

ll,tL1'1fllrli'lflil~n1Vf~U~1El1fl1fl~LHJJ1t'1JJ~()fl1111ijfl«JJL~Ut~tJ10U (fl1JJl1'1U1ff1'1~iu~n11 

' 2527) 

Nai,j~ L ,1UUJJU~'i.nflnurl1u'\ ml!fi L ~a~a.;i011l.11t'iUlfll1uM1.;in1u'\ ULL~ L fllut Ma-ii 

ttia'l1\Jl15juuatuii;1~~1.;i ., ,1JJ~-i!'t 'Wvnn t Da"tu~'3lilt~1u'\ u~1utt1e-i11tuu;.fmhum nn11~lilt 
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"' "" ii 1.'i A ,i, ' "'"' "' '1'4~1'HU1U'31J'it"itJ,U'\UU~ l1JlUL'H'1'3ttl(NH1'rn1'H1'HlU 'l l ,u "il.l'i\JlUmv1tU>JU 

~)Jl;V1'H11Ufftfi~a1"Sfl,U\il'Hrl-3flUV)JlJ~"iftftOU '"11~t'\uan~fl1'ilJ~"iftftH\il 

wfvN1uncs'i"iin1csuucsi11u~1fi\Jl1" ~1nn111tft'i1t~~ft1~1'3"ift,u1n11•v'3~"1;v1'H11u 

"i\ilvm"1Y1v1tt1~\Jl~H~m'i ( 2527) uatm"vu1"u ( 2521) vrui1 lbJ L ;v11111u~vi"11J~bv 

1~niluuat L ni\'eu'S~1'3 .., fr l flUll'it"ill,ilUM1'301ll'\Ull~)J1wflU-3YID~JJft1'iLU'f\il'3~'3~1'i1'3fl 1 

HU1V 

fl11JJ~U ~avat 89.20 88.70 

1ttilJU ivmtt 0.07 0.20 

mn ievat 0.33 0.20 

"ilJ'i~U im.tat 0.83 0.60 

tlh iam=tt 0.47 

fl1~"i1J1~ L \il'i\Jl n"imttiaa-!\J\a 
.... 

100 O'il.J 9.10 9.90 

t'l1Vi~·N 1uti11JJiau ilaani'l.lllla 
... 

100 fl'il.I 40.35 44.00 

u tia L .jv" 5laani'"dm 
.... 

100 fl'i)J 28.10 31.00 

urftn naani'>J\J\v 
.... 

100 fl'i)J 0.32 0.80 

"a~"ai'~ naani'l.ldte 
.... 

100 n'i>J 18.10 18.00 

"iCJJ l ~VJJ naan~l.l\J\v 
., 

2.07 100 fl'i)J 

"i1JU\Jl'1 L ~V>J naani'11\J\v 
... 

100 fl'il.J 200.20 

1\Jl1fluii 1 flaani'm\tl 
... 

0.04 100 O'SJJ 

111nfluil 2 flaani'>Jdte 
... 

100 fl'i>J 0.05 
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1* 2* 

18.00 

4000.00 

~11t•v1~11u~1u~~nftn~"niti"1ruiftvM1ft1111A~u11~n•e~~n~1~ u~~1~1nu~ 

"1N1U011"1»n11utl~ltli"i1"~Lfluu'llf11~un~ u'llf"L~1l~U~eu'llf11Vfie"~""""tvruiftll111 

f111"~~tln~~~vtu~1~'Yl1~\li1u~n~1~~e1n•11 ~~tilu1n~1~~,,:m~111~n~~•e~eu,inAi~v 

n1~ff t fiu~1'l.lhn•11~~ni\11i~un 

1. Limonoid n11~'l.Win•11'l.un~~~~~e Limonin i~vn1~~n~dtu~vu4u 

"1"il10 Limonin monolactone ~~i.il'l.Wcsn"tl11uatu'Yl1n~1eij~ albedo uat endocarp 

'l. url1wve~ t ifm~mtat t "~~«" uat t ~et 'JJa~•e~«J.1gnY1~1v'l. U'it~i1"3mtu1u011u111111i)j 

i1"ttflu~1~n11flu~uwl'en1~'l.~ft1111feu n1~~netj'l.ut~e«1Jte"3M~an~~~iln1~t~lla"3i.1J'l.u 

1tH11~ttll'1'llJ"t'Yl01l.t1'11f11111 t iium~-~'n~•e~{i·1~"a~~~~ '111 Limon in mono lac tone 

~ ... J! Pi 1! • • ........ Jl. ., Ji "' ., 
"t~OLHUV1U~i~v"fl1111~8ULuUw1~1VL1~1.J.tiO'iV1LVln11 Limonin ~~n1vm 1 'JJ~'Yl~H 

Ln~~n•"'l.UU~~" (Hadziyev, 1987) ,~Vfl1111L~"~U1J~t"1W 2.7 ppm ftt~11'l.'1ifl1111~ 

An"tlrnl'1t';ld:lf11111fAn'll11"1fi~fl1111t;"~u 15-20 ppm (Tressler uat Joslyn, 1971) 
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LIMONIN MONOLACTONE 

(not bitter) · 

LIMO NIN 

(bitter) 

m~ 1 01'HtJ~fJULLtJM11eN Limonin monolactone i.tJtflu Limonin 

~"1: Tressler U'1g: Joslyn (1971) 

2. Flavanones n1~~~~n~lfl.un~"~~~e neohesperidin ~~"u~~Lft" 

un~~~~mwft 2 
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RO 

~1~ 2 U"l'i~ft~~~{1~•a~ neohesperidin 

~"1: Hadziyev (1987) 

~,~,~fl11"•"~~na11~1"1~o~~~tu~vuiutilu~1~~i~1~H11ui~ ~1ayiu~~11~ 

~LflU~1~fta chacones ~~~11~~na11i"L~uu~~1"11otu~uun~uiutfiu neohesperidin 

,~ U~~1L~"io~~1L~UL~1iuiu~"LaQa•a~ chacones fl~~,~~11~1,~"~'~1~H11U~ 

t~av1t~unu ~a dihydrochalcones ~"n1~u~~~~~n1v6\ 3 (Hadziyev, 1987) 



H2 /Pd -
m,..fl 3 fl1,tllffvuu1.la~iue~ chacones 

~JJ1: Hadziyev (1987) 
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R' 
I 

Lam ua~tltllt (1994) 'm.111 Limonin ''v 

UU~~01,Lfl~L~8~0fttnL1tlll.l8~Uata~~~ft1,Lfl~~1,00>JtL~~~A1"1i~•O~"lJ~~ae~ UOO 

~1n~ Miller uattltllt (1994) u~l'f1Ji1 Limonin •1vuu~~n1,,n~~1,ne~L~~,u•o~ 

1110 

u°"tfai"~"~~1u~1J.J~e~~a1~ u~M~eJ.J~"uu111fluN~~~"1Naiu~ne'~ 

ft11>J~u' ~uatiUJJ.Jui''U1ftnuod1 ~ufrlwa1uinil~nrii~trnadJu u1"i iW•e~01,ui"inft~~4u t ~eu 'l 
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'1°1Un~1'UJJ1~111UNa~~~n1Hn11JJ (2517) ,~,~"~~"lo~ft11JJ•a~~'1«" 

i1i1 ~~JJm.11va~u~ai~flatj,uan~wfeJJfl~t,fui'iftft,~'i~u~1~TI~1n«" citrus 

sinensis L. Osbeck. fl~~ ~te1~uat~n 'i~un11"1f L,~na u~"Ue1~TI°1'11nu~"~ 

n"1'\itfJJfuu~1u~1TI"1'\~Lia~1~ft1uHa~~1vu1tn~~itintnfJOUl1ftl.a~e~~U1tnau~i~ 

U01'fJJ«etj,Uft111~U11~~0~N1U011JJ1~n111fiuoueJJ01W11 uat~1H10itl~JJ~~"LfJJfU 

u~mfJJfulfra~TI"l~1n«JJ c. sinensis L. Osbeck. uat«" c. reticulata Blanco. 

I ~ 
L'Yl1UU 

Nn~U11~~e~u~al~i10'At~1tQa«JJ'i~Vl%W1t~"l«JJ l~url an~ 

ft11JJ;u~ft~i1 ft11JJ;uiu~"l«JJ1n~i1nn11u•1uaau•a~a""1"~1fiua~~tl1tnalf\UNa«JJ~a 

~1U6118~NU~L~a~ (cell wall fragment) O'fJl1ftltdlu (oil droplet) 1Tl1U"TI,Y!Wa~ 

(chromatophore) U~NanL~HLY40,~U (hesperidin crystal) evsi1T1LWft1tUl.u1~ 

LNnrro«itu•1uaavetjiu~"lilJJl~i~v1%~u"•u1~ 0.05-100 lJJ1ft1L1.lft'i uvJJ1~und1uli1 

cloud uat1~vnd1u1wa1'n'u~"l«"i1 serum d1u•a~ cloud iuu"l«"ittl1tnau~1u 

,,"u~avat 25 1tl1~ufevat 34 LWfl~ufavat 32 L~aa'ianfauat 2 1~~1•aQla~ 

~mm~ i. 5 ua11n lh<favat 2 'ivim'l~umL~~ "1U611tN L WTl~u~at~nvvgiuil~uMihu 

'1"l~~it'!i1ui'n'l!l1T111JJT1~~1•e~anmutT111";u•e~u"1«"~1u (Crandal uat~, 1983) 
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~...,..a,"flil~"nnl1v,u~e~~a1~ ~1~11w1l~v,fan~u11n.QLflu1nwfi ~~Yn.J 

11n~~u"lNai"~u~,n"a~u"lNai"~u~;u 4~~11fiuu...,..ai"~'~ua«11uv"u'lnflnuiuan~ 

•a~~"lNai"~u~;u l~ufl1111ft~~1•e~an~;u~~na11Lfluu~ivfll'f"l~tlfi\un~~a~tJtlID1~"a~ 

e1qn111ftuinJ:n•a~~"lNai""'~LnY1~ ~1fll'f"l~tlfi\Yn.J,u~~n1~n1111n11N~~u"1Nai"~1n 

~~,.toa«"ft~a011aQJ1ffvanmutft1111;uiu«...,..ai" "~~1f\"01,-uvn~u1flu~~neuua~ 

~1uin ~~~u;lnfl1"va"~" n1,-u~i.~1~~na11Lflu1~a~fl'"~1vun i~nn11v.v1v111 

R~~u1fu~iltYM1i~wa1v1f Lflu~u11n11u11,~~ai~'1Ul1'~~uun~Y1~~e~l"Liiun11 

&U8vuutla~n1v,ui~n11~&flun11u~iftvK1flUa1o&w~ aa1~11ff~111v~ilif3u ~ fln11111u 

u~iftu'K1n11a~1ffvft1111;u,uu"1Na1"~1n?h1~1~ua«11fl~u1w~l~v~1~<u,.tfiu~. 2538) ,~v 

01,-,,1~Q1iauua1~11141111~1vuiuu1~~1uft1111ft~~1 ~~1~Qt~auu~~n~11~RnJ:nnu~t 

a~'unq11•a~n11 (gum) l~vn11flilu11'f'uq~~1wn11>.nl~ai~D~a1v'u~i~url ft1~11~uuu 

(carrageenan) ft1~ue~111Y1ta1~aoia~ (carboxymethyl cellulose, CMC) uat 

i~~n4~ws~L11Ylia&~aoia~ (hydroxypropylmethyl cellulose, HPMC) 

ft1411~uuu1flu sulphated polysaccharides fl~n~,~~1n~1lrl1vffu~~~," 

ata1v'u~~1ffu~tata1vi~ev1~~1J\rj;!jqDnfijil 10 a~ft11~a1•vn ua~10~1~aLfluuuu 

thermoreversible aqueous gel 

carrageenan polymers ua~1rla1ffua~~ttfl~ polymer network tflu 3 n~ (u~v1. 

2534) 
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T11~uen~L"~~aL~au1a~ ~~e CMC Lflu1~ffi"a~•illil anionic ~ata1ui~ 

'uu~ 1"Laqa•a~ CMC tl"itnau~1u repeating unit •e~ celobiose ~a tl"itoeu~1u 

anhydroglucanose 2 1"iaqa~anu 

CH OCH COONa 
2 2 

0 
0 

H OH 

~1'6r 4 ~~"i1ft"i~~f1~•e~T11~uafl<i11"~fiaL~aa1a~ 

fl"1: ufiu1 (2534) 

H 
OH 

0 
0 

CHOCHCOONa 
2 2 

1\ilU~1 ~ 1tl~1"i CMC 'i\lt"Tl11"Tl~~1~ft1fl11"LflUO"i\il-~1~ 'U~1~~0~1~ ~8 4 

-10 u!li'i\lt,lffi1t111"~ueu~~i;maad'.it111"T1~~1~ff~lilffm1mfiuo"i'1-v\1~ 7-9 (il%u1, 2534) 
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i~Vl1en~"i'Vn'~L"niaL~aa"ia~ M~e HPMC Lfluia"iVl1~eaaev~~j'j~Wif"u~~L~~· 

~n~~1nia"il'l1tmaaeu~11ilvi~u vi fie ~t L nVl L flu L ~ai~ L rlei.~i'11~11"~euuat~tnifo L flwue~ 

LMa1~DR11"~uMQl'ltiletlaeu,~Lllua~ ·(uiu1, 2534) HPMC fi~~1"ift1~~f1~~1'1.tlu~l'l~ 

~~mm; 5 

H OR 

n 

• 
LOO R A8 H mo m3 \Mn Oi2<liOHCH3 

n1Ytfi 5 U~1lft1~~f1~•e~i~Vl18~'Vn'~aL"Tlfiat~aala~ 

~"1: 'SUTl1 (2533) 

HPMC j'jfi°'nri'in"im aQatl1~"1w 13. 000-200. ooo uatilft11lJW\;lMa1uth~~udl 

15-75.000 cps ('SUTl1, 2535) ~~Tl"l'\m:lft11"LM"1t~"~~t,fTl~1~LflU emulsifier 

• thickening agent uat stabilizer (Furia. 1972) 



t \Jl~vJJ~JJnoun11u°1JJ1~uu°1ililv'\fncs1>J,ifl~h~nu 4 ii Ra 

1i~ 1 n°1n11a1nNa«>J~1vu°'Jfou~OMuil so o~fl1t~ai~a~ u1u 2 u1fl ~1n 
t .\ ~ Jt t " 
UUU°'UJ1ri1fl"i~NaUn1flUU°1 

ii~ 2 i ~~v"«" t 'lri'.loui~~ 1 ui(1u°1'\1.ll.lon t lJaam'lt>u ~1n~uu°1>J1Fi1t1~~Na 

1~~ 3 1.lt>ntllaan!>Ju«1H1t1~~Na~1n~uu°1'\1.l~ufi°1 

ii~ 4 1'01~JJ>J1N1ft~~Httttih#ull°1 

u°'lfi~>J~~ui~~1n~~ 4 ii ~~na11>J1Nft~tfiufi~~a>J~~1>Jn"i"iJJi~~u~lil~ 

.. !"! "' .. • ~ 
fl11>J~CJ1J (Hcdonic scale) ttJ~1.J'itV11JfttUUU 1 '1~ 9 ( 1='\mlt>1J>J1flnn.lil Uat 9=1Jt>1J 

JJ1fl~~(il) 'ililV'\~ijnlilaalJ~>J~N1Ufl1'iNflHU>J1U~1~"1U1U 10 ftU l~ij~(ill~an1ilh~11J 

t11tuuut1111JJ~auu~~n.(il ~~aa11tfiuii~t1'W1t~JJ'\un1'it~~v"«" t~au°'l'\1.IN~~tiluu"'ifJJ 

vri'o"~" 

u°11~fl1"it\Jl~V>J«JJ~'\~11JfltUUUfl11>J,OUU~~n.Vl~10fl1"inlilae~'\U~O 1 >J1N~\Jl 

tfluu~>J'Yi{o"~" ~~"n1'it~JJ~1"it~t111>Jt11~~1flu~n~1~nu 3 ,us;i ~a t111i"i1fuuu~ 

1.11iJ10011"i t ~fl11JJt11~$11u~at,Ulil t ,\10Ufle {avat O. 04 'ililt1U011'fiin l ll~U1J l nt11J01JU01 

~JJ'Yi~mJ~"~·uH'.im"i t mm'f1"i t ~i;m1i;T1~91'1 < ~1ov1~rrm~11) ulb t fi111nM1u°1«~e11~11~~ 
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9 ( 1=1ll,,CJ1JJJ10~~1il Lnlt 9=,,CJ1JlJ10~~1il) 'ililtJ'\4fijl'llil~CJ1J;jJJ~N1Ufl15NnNuinulh'1°1U1U 

10 flU L~CJ~lilL~CJOl)JUliJ,,C)~~15L~fl11JJfl~~1~,~~1JfttUUUfl11JJl)JCJ1JU~~~lil ~~oa11tflu 

n11t~ri1111f1~~1lJJulilflt..rn1tnJJ'\un15N~~u~11wfa11~" 

n~n11t~1u"«"oouu·1111~uu°11'11JJn11"1~flt..rn1tn" ~~,~~1nn11Y11i1aa~'\ufafl 

1 uat'\4fl)JUl'l•o~n11tfoJfl1111ft~~1fltH111tn11'\un11N~~~"'l«lll'fia"~~,~~1nn11nlilaa~'\u 

fa 2 "i~u~n1,u1.11Nul.l~"1DM1o~n11t~fl11"A~~1'\u1..1'"1wfluaun11uatJJ1nn11iovat 

o.o4 L~a'\1fi~~"10&'11,L~fl11"fl~~1~t..rn1tn~~lil~~n~n11u1.11Nul.1;"10&Zf11L~A11" 

fl~~1 4 1t~u ~ti 'ftiuat 0.02. o.o3. o.04 uat o.os ull1u°'ni~mna11~"~~ 4 

~1CJU1~ "1tffu1n~1flQQl'lf~" 8 tl~fl1L~aL~U~ tflU,tUtL1fl1 7 1u u«1u"11111.11tL"UNa 

Yl1~1.15tn1l'l~lJN~'ililU~~n11'l.1ffttUUUft11"lJJCJ1J (Hedonic scale) ~~iht~1JfltLLUU 1 Q~ 

9 (l='\1i<ua11"1nfl~~ uat 9=•a11"1nfl~vi) "ililu'\f6l'l~nau'"flN1u01,AnNw1u~1~°1U1u 

10 flU L~tl~VIL~OftL'"1w•o~n11L~tll1"ft~~1fli~1ufltUUUtll1"lJJauu~~~~UCJLflU1..1~"1W 
I I 

•o~n11tM.Jri11""~~1~i..rn1tn" 

itri11t~ 'i~tJ'\fLLNUfl11'1V!aa~uuu~"'\uuaarii1JJ\j1tl (Randomized Complete Block 

design. RCB) 'ililtJU"1-liOijflll11Lf151tffri11"ul.1,1..lnu (Analysis of variance) 

uat L 1..15v1J L fiu1Jf11'111llU l'lnlli1 ~•a~ th L 1l~tJ'i lilt1i~Nalli1 ~uov~~lil <Least significant 

Difference. LSD) (~5~a. 2528) 



~1nn11AnN11~n11t1J1~u11«11 4 1~ neun11u'llJ1Nal'ltflu~~~11vfie11~11 ~a 

if~ 1 n~n11a1nNa~11~1u~°1'feu~01MU" so a~fl1t~aL~u~ u1u 2 u1~ ~1n 

iuu'l>J1~1ft~~Nau«1~u~~ 

1fi~ 2 Ll'l!u11«11Lmlau1fi~ 1 u~1u~iuuanLtlRannau~1n~uu'l111H1ft~~Na 

1fi~ 3 uanLtl~enM11u~1~1ft~~Na~1n~uu~iu~u~~ 

1ifl4 u~11111N1fti~Nau«1#u~~ 

ineu"l(i~11fi~ui1h1n~~ 4 1! 111Nft1J1 L fiuf1~11Wfe11~11 u~1u'l1l1tl1t dlUNa 

n1~U1t~1n~11N~U~~~~~\Jl111~fi 2 

~111~~ 2 Na,a~fttuuui~~u~1nn11tl1ttilUNa~1~tl1t~1n~11N~~~11Wfe11~11~i~~1nn11 

L 1J1j'u11~11i~ 4 if 

8. lla 5. llb 

5.41b 2.43C 

6.81b 6.1oc 

1fa~a1trn,mu1ueu~ijenmn~nrntl'ln9l1~nuu~~~ft1111u1J1n9i1~num~~a~~1t~u 

Um'flftQJ ( P<O. 05) 



ft~~t-e•t~~LM~1t1.~1t-~ft~ttj1t£,tl.~ 

t-B•rtoKn~uu~rr~~~1.~1.L.~a~ue»n1t-~rc»n~tLUUL~t-e~1~t-~ ~~n~t~nue~n1uenebK 

~J}n~t-~n~uu~ue~n 1uent~1mt~nt.rr~ntLUUL~ml.&lt)1 ~rc~rtBkMfC~.J}L~uuuo. •. J}n~t~1mi.J~ Fij 

L~BhK ~J}n~t~11Ut~!.LUS~ll~l.ft~rtB.&~1~rt~ftBkMl't)ll...J}t-B•n~une~rtLtijUft~ne~~~~~~flLl'tK 

t-~ n~~rtL~nnnay ~ mLrtatna~n nnnay 8 mLrt~tnnnnayn~atUB~ £ nM z ~3tL~u 

t-~ne~rtLtYnnttaY!l~ft~l'tBk"ft~JH}i t ~a~ny 1 ~i~ft~ftllilt)1!.LUB~l. ~g~t-L~fl~ 

i:st-qmnyt-u~ult)11rtLrnts(t1. £ ~!~ny z ~i,~~11 t ~&,ny 1 ~s~rr~rtflhlt)1tLU!~L~flM 

OSI i~B~l.~L~U~nrtLtYnB~1f1Bhr11!.LUUL~a~n~~~t-LWb~~Ut-LpGt1.!Jt-L~Ult)nrtLtYUL~r\M 

i~ t nyt-L~rt~rtB.&~1tLUUL&~1.~~rtBkMft~~J}t-B•n~unL~t-L~:mmuwn~a~&~ 

n~unL~t-Lu:mmuwn~a~&~ 
I 

rt~ftGkWt~l\t-G•»G\tU!NJJ(Cl.nrnovrc»rclli-~ 1 !.LU&tllt!.U L ~ t-~~11 

n~t-~ ULftft~~t-o•ene,fCLtYUftif1G~~u9L~ftLtYBL1tKt-f nnnay 8 mLrcatn~nL~~LK 

f1G,ftLtYnt1.11~1Mtk~1. i~ t t-~rc~m}p.trt~J}ll~l. ~g~t-LWb~ll!MSHQG1\!JH~U~11rtLtY!lt;C1. 

L~r\M !~ t nyt-L~ft~rtB~1tLUUL&~1.~ll~fCG,iMft~J}t-G•ettL~t-LU:mmU~fl~~~ 

~nL~t-LU:&mftU~~ll~&~ 

Ut-~~~~1. rtttne,rtLtYa~11rt,rtLtY n~u ~nL~~L~~u~~B~&~ 
4 I 

nut~tnt~n f1G,llLtYnnnaY~&!.LU3tB~l.~~ll~UL~atnt-LU~MnG1atntLUUL~ 

-Ll-
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Uiiu~n"HWt~1~~1uft11"•",a~u~~"~a"~"~,~i1nn111~1u"«"~1~nu 4 11 

l'O.Ji1nft11"ullln~1~nuad1~"ilan~ftt\m1~no~ uati1nn111u~uu1fluuft11"u~n~1~'i~u1i 

LSD vru11u~"~a"~"~'lllju"'i~u1i~ 1 uat1f~ 2 i""ft11"u~n~1~nuad1~lluu~ivn1~ 

nomuati'.ht~lJfttU UUft11>J~81JU1t>J1Ql 7 fttU.UU ~~>J10'hu~>.ntftl>J~>J4! L \ll"im"L~u1ifl 3 

uat1ffl 4 ~~~1Utl~i1nft11"fauflif,un11a1n«>Jnaun11u~iu~~~it~~~1ia10ad1u 

~lbedo uat endocarp eau\111a~ u.atilft11>JV~1fQ'WJ1f14u~~;f Limon in '~ diun11,;t 

ft11"•"~a~1t11i1~1~a16a~~na~iui"n1>J11onn~aanu1i~1lta~i1nu1~g1J~ (Hadziyev, 

1987) ~~*li~>J~e"~"~'~'u"i1n1!~ 1 uat1i~ 2 llfl11uin1ueut~i~i1Jfttuuuft11u 

U~iu~wanl:fWt~1~~1Uft11"'a1J11>J,a~u~JJWfa"~"~l~i1fl011L\ll1u"«>J~1~0U 

4 if l'O.Jl1"ft11>JU~0~1~0U8U1~ihtU~qrrl1~tfO~ uati1fl011LU~UlJLflU1Jft11>JU~0~1~ 

'i~u1~ LSD m.'11 ii~mfi'a"~"~'\llju>J'i~u1~~ 1 uat1f~ 2 '""fl11"u\lln~1~nuad1~ll 

L\ll~U>J'i~uiifl 3 uatiffl 4 ~~«a1i1rta~>J1i10UiiU~O'HWt~1~~1Uft11>J•>J ~~~~~ 

fttuuuft11>J~au•e~uiiu~wanl:fWt~1uft11"'a1111"•e~u~>J~a"~~'~1u>J"L~u11~ 3 uat 

if~ 4 i~fun11ua>Jfui1n~~~nau,>Juaun11 

~1nn11u1t1nuNa~1~u1tn1~~"N~•a~u~"~a"~"~'\ll~u"«"~1~nu 4 ii ~a 

n,tl,~i1u~~lmfa"~"~'\ll~u"'i~u1in11t\ll~u"~"1f~ 1 ~a n11a1nNa«"~1uu°"l'fau~tlnfij" 
~ ,. , .i, )t e v Jt"' ..:. 80 a~r11 tCU'1 L·vun U1U 2 U1~ N1ft1~NaLLti1U°1ll1ftUU~ i1t111JfttUUUfl11)J~a1J~~~~~'U'Jfl 
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~1nn11Nft~u~2.n'da11~11~~u,!n11t~!v11~11~111,~~ 1 ua~~n11i~n111vb.ifl1111 

fl~lil1!41~nu 3 IJJUVl RB HPMC. CMC 1rn~fl1~11~uuu fl11111 ~114iu~auat o. 04 n.1~um ilulJ 

ftU~18V1~fl1U~11fh"L~11~11L~fl1111fl~~1 ~1n:u1fitJ~0111fl~ij" 8 O~fl1L~aL~~ U1U 

7 1u ui{1u"lJJ11.l1t1nUNam~1.11tn1"nn11Nlf"t~Nauni;i~~~~111~~ 3 

HPMC CMC fl1~ca1iuuu 

fa~a~111uu1uaufl"anln'n~nuu~n~1~nuu~~~fl1111u~n~1~nu"n1~~o~flca~~u 

umi1tltU ( P<O. 05) 

~inn1ca1.11~tflUNa"n1~1.1catn1"n~11N~~~uiin11~Hfltuuufl11111J1auu~11.11~1nuu~~u 

~cmn~m'3~1u~ iln~1.111n.Q fl111111il~uatfl111111au1111 '1.~Na~~~ 
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fl~iutJwan~n1~~1uR•a~u~11vfia11~11~iln1"i'\f~1"iL~fl1111fl~~1\1\1~nu 3 '~~ 

L 11-fvu L Yivunulil1ad1~m11~" ·n1rh;ltl11>Ju~n9\1~nued1~1fumf1flt\m1~'106iuati1nn1"i L llivu 

LfiU1JTl1111Ul'I0~1~'i~vif LSD m.Jl101"i'\f HPMC, CMC uattt1i"i1~UUU il"it~1JtltUUUft11JJ 

.Ji I ,J,. .., I A"' "' A~ ~ A "' "' 'a11n't11Ul'lfll'l1~0Uau1~i1UU~1~i'ff;l\91 T1€>i1"it~1JfltUUUTl1111,a1JlJ'jt1J1tll 8 fltUUU C]J~a~ 

n11~1€>U1~fi11JfJ11 ~eil"it~1JfltUUUtl1111,,91J1h't111W 6 fltUUU ~~«LUa~~10~19U1~Tl11J~JJ 

iln1'f~n~tnau•a~L~taa«"~~n"'tl.~!•a~~~«"vfia11~11~1~ni111n~ ulli~~1lvfia11AJJ~iln1'f 

'\fn1'fL~Tl11JJft~~1~~ 3 'il~ illiln1"i~Ol'ltneu•a~L~atde«JJ 

u~~u~n~~,~~1uan~1111n~•a~u~11vfia11~11fliln11'\fn1"iLYbJtt1111f1~~1 

~1~nu 3 ,,il~ LtJ~uuLfluunu~1ed1~tt1u~" m.Ji1 ilfl11>Jul'ln9\1~nued1~ili'fu~1~~a~ 

uat~1n01'f ttJfum fluut111>Ju1J1n"'1~'i~uif LSD m.ii101"i'\f HPMC, CMC uattni'f1iuuu 

fht~mu~uuuft1111'tlt1U~~trnt"L1iul'ln"'1~nued1~i1umr~1~'1€i~ d1u\lbml1~ft111fJJJ't'1i'u 

fltUUUfl11lJ'nv1J\1\ 01 L m-1a:lil1mh~tl1UfJlJil01"il'IOl'lt09U6lla~ L ~a tfl8«11u\1\u~11vfielJ~1lM01'f 
2 A •. ..,t fl IA .l!l.i.JI 

'\~~1"iLmJfl111lfl~l'l1n~ 3 ,,~~ 'tlJL0~01"il'IOl'lt09U6119~LU9LtltlnlJ 

u~~UfJtua0~~1~~1Ufl1111Hn~.a~u~11wft111~lJ~V01"i'\f'11'fL~Tl111lfl~~·lli1~ 

OU 3 'tlUl'I L tJ5uu L fluunulif1eu1~tl1UfJ1l ·m.rh ilfl1111LL1'10~1~0Uau1~!Jumf'Wlt\lfl1~ft0~Uat 

~1001"it"5U1JL~U1Jfl1111LL~0\1\1~1~U1~ LSD l'illl1 U~~lJW~8lJ~lJ~'\~ HPMC tflU'11"it4o.J 

f11111M&l1iilihn111u~n\1\1~av1~iiiiut'f'lf!QJVl1~~u~ itat't~~Ufltttuufl1111'l!emfl~~ni101.:s'\if 



il'1~u~~nl!Wt~1'1~1ufl11"'0~11"•o'lu~JJWfa"~"fl"n11itl'f11tfoJfl11"fl'l~1 

~,~nu 3 ,u\flt1J~u11t~u11n11~1ov1~fl111~" 'Wlli1 ilfl11"u~n~1~nuev1~nlia~1~tf6~ 

U~t'11001'itlJ~U1lt~U1Jfl11"U~0~1'1'i\flU~~ LSD l'nli1u~JJWfa"~"~'t HPMC i~illfltUUU 

A11"'011u~fl~\fl 1a~a~"1fia cMC uatfl1i11~uuu rl1ui1eu1~ft1u~"i~111Atuuufl11" 

'eu1laufl~\fl 

'11nn111J'itt"uNa~1~111ttf1~a"N'1•a~u~"vna"~"~"n11ifl'f11tVoJA11"ft~~1 

~1~fiu 3 ~U\91 t1J~U1Jt~U1lfl1l~10V1~ft11l~" '11"1'iU'111J,~i1u"ifJJWfa"~"~'~ HPMC ,~ 

ci1JfltLtUUft11iJ,()1J~'l~~191'\ U'JOtl'1~V~wanl!Wt~~ l ~an'l.;f HPMC t flutf1'i t fruft11m>N~b, U01'i 

N~~u~"vne"~" t~a'\;f'l.un11~\flaa~~a~ai11 

'11nn11N~~u·1'¥"vrt'a"~"'i\flu1fn11t~~u"~"~1"1ffl 1 uat'\t HPMC tflutf11 

t~t111l!ti~\}\'1 'i\ilul1m1ulJ'iNulJ1mu&'lm.1\fl 4 'it~1J tie ~auat 0.02. o.oJ, o.o4 

trnt o.os '11n~utt'i11i'mn~~Mrijil 8 tNrf1t'llat.jutf u1u 7 ?u utl1u"'IJ11J'ittflu~m 

't'l1'11J'ittf1~~"Ntf i~Natttf\91'1~'1~1'il'I~ 4 

11921 :,~ 
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~151'3~ 4 Na,e'3fttuuut~~v~1nn11u1ttfluNan1'31.J5t~1nft"N~u·~u'Vffeu~"~'; HPMC 

tflu~11tvbJft11)Jfl'3~1'1.U1.Ji)J1Wf.tllln~1'3flU 4 5t~U 

0.02 0.03 0.04 0.05 

a 8.29a 8.31a 8.27a 8.Joa 

~nwit1.J51n{I 6.o5b 7.74a 7. 70a 7.81a 

. 
nRu 8. lla s.12a 8.ooa 8.09a 

1~111~ 7.5sa 7.58a 7.58a 7.49a 

fl11Ulrill'I 8.39a 8.Joa 8.oob 7 .15c 

ft11JJ'ilt>1J51)J 6.21c 8.ooa 7.5ob 6.JlC 

fe~"~rnJuu1ueuflSJemrsn"lfluu~n~1'3nuu.i1~'3ft11"u~n~1:~num'3i1o~fl5a:~u 

Um'f'lfl\11 ( P<O. 05) 

~1 fln111.J5t dluNaTI1 '31l'iti11"H"H~"i\ilV1~n15'1. ~ft~U UUft11ll'il81J U~11l5~ t llu 

il~~v~wan~n1~~1u~ ~n~1151n~ n~u 5~111~ f111"~u(ilttatft11"11eu'i1ll '~N{t~'3n 

V~~V~tuan~n1'3~1U~,8'3~~~)J'Vtf8JJ~)Jfl'\~ HPMC tflU~15t~fl11J.Jfl'3~1 4 

5~ $tu mli 1 'iiilfl11J.Jtt111n~1'3nueti1 '3Slifo~·1mvn1 '3i1tl~ "i l'lv!lm'i'I. Wftt u uu'it~ufl111111eu 

1.l'it"1UI 8 fltttUU ~'3U~~'311~l'Wl~81J;j>JiJWnll118lJ~1U~6118'3~~~"ffieJJ~)J~Ut11~ t~iJ HPMC 

>J10'1.U~O~t~llfl11>Jt;>J;U 
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il~~v~~n~n1~~1uan~1.l'i1tUJ•o~~~~"vrfo>J~"~'\t HPMC tflu~1'iL~T111>J 

T1~~1 4 'it~u l'f1.111i1T111"u~n~1~fiuou1~~iiv~1~a6~uat~1nn1'it1.l~uutflu11A1T111" 

u~n~1~i~uii LSD vru11 ~°'ll~o"~"~"n1'iL~" HPMC 1.11lJ1ofiouat o.03, o.04 uat 

0.05 "TltUUUTl11lJ,OlJ1J'it>J1W 8 fttUUU ~~"TltUUu~u~n11n11'\f HPMC ieuat 0.02 

t~o~~1nn11'\~ HPMC iouat 0.02 iln11~n~tnou•a~t~otdo«"~1~t~n~ou '\u'IWtfln11 

'\~ HPMC ~ft11>Jt~>JtVua~n11~"i1n1'i~n~tnou•o~t~otdo~" 

il~~v~n~n1~~1un~u•a~~"l«~o"~"~'\f HPMC tflua11t~T111lJft~~1 4 

'it~u l'f1.li1i1ii1T111>Ju~n~1~fiueu1~iliiv~mun1~~fl~ '1ituiln1'i'\~T1tuuu1t~11T111"'011 

1.l'itlJ1W 8 TltUUU '\UfJn'it\ll1JTl11lJL 41>.JtliU 

I "' n'itn11~onau•o~~°'ll11Wf o>Jlil>J 

V~~U~~nl:ftlltn1~~1U'i~,1~~8~~"1«ln'ffalJ~>J~'\;J HPMC LflUa1'iL~Tl11lJft~~1 

4 'it~u MJ11i1iilT111mt~n9\1~numh~l:iiitJri,um~ail~ '1ituilm'i'\lltttuuu'it~11tt11"'au 

1.l'it111w 7. s ftttmu '\ufJmt~11tt11m 4'11iliu uavi~1101'i'\;J HPMc '\utl'm~u~4uiili1Pm 

n'itnu~a'i~~1~~o~~~"~io>J~>J 
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T111>.1ullln1'11-tt?Jv1! LSD m.111 1l'l«mfia>J~>J~ilm-s L ~" HPMC "'"1triavaa: o. 02 uaa: 

0. 03 i.J'.Jilft11>JU\Jlfl~1~0U LHAS'.lft11>JLL\Jln~1~01JU~>JMa>J~>Jfl'l4f HPMC iavat 0. 04 uat 

o.os ~~v~~JJYri'a11~11flt~" HPMC {auaa: 0.02 uaa: 0.03 i~iufttUUUft11>Jtau~~'ia~ 

a~>J1fla HPMC iauat 0.04 uaa: o.os \Jl1>Ja~tJ ~~~L«a~~1nn1-s'lf HPMC ~ft111l 

if>Jfuu~n11{auaa: o.o3 ~"1'\*il~JJYri'a>J~>JS'.lft11>Jlri?\ilU~Lfiui~~eri\ilnaut11n1>J1-sofnni~ 

v~iv~~n~n1~~1uft1111,a1111>J'Va~u'l«11vtia11~11~'lf HPMc tflun11L9ruft11>J 

R~~1 4 11:~11 mJi1"R1111u\Jlo~1~nuaa1~S'.luu~fttvfl1~n6~uaa:~1nn11tlJ~u11ifluuft1ft11>J 

U\Jl0~1~~~v1~ LSD vru11 U~~~a>J~>J~i'.lfl1'iL~>J HPMC ll~>J1oiiavat 0.03 't~itJfttUUU 

ft11J.J'!ltJ1JU~fr~\il~a 8 fttUUU 'itNMmfta fl1'i'l1f HPMC ~auat 0. 04' 0. 05 U'1t 0. 02 

~nmr1~11 

~1nn11ll'ittnuNa~1~ll'itn1~~"Nn'Ue~u~~a"~"~iln11'l~ HPMc Lflun1'i 

t ~ft11J.JT1~~1'lull'imwflu1J1nl41~nu 4 -;1:~11 mii1 n1'i'lii11-!mw HPMC iamtt o. 03 ~t 

'l tifttUUU'UeNih1~v~umn~i'l1~ °1 ~u~n11~'it~1Jft11)J L ~>J~U~U vi 
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H"«"~1uu°lfeu~~Mf~il so e~tt1 i <.JJa t '1Ju'1 u1u 2 u1fi ua&:'111fl rnJJ1~'1JJ'l. un1'i t ~~11lJ 

"~~1•e~u-~JJ~e"~"~e HPMC ft11"i~"~u~eua~ o.o3 itte~~1n'l.~Han1'i~~neu~1~ 

U'i~n1~~JJN~fl"'i~~uft~uuuft11JJ~eufl~~~1n~~~neui"~1n~nuiiu~wan'.tltllt 
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lllAHUlft 



uiu~11"H11u~~,~ 15 e~fl1u'rr\1 

uiu~11"Lflun1~~~,~~eva~ o.J 



1. U1JtJ1.l~tLiNNa~1~1J'i~d1~HuffdL~fllf11Wfl1~Lllli'oJJ!JJYlrtaJ1tdllftOUU"llJ1Hft~lflu 

u"i«mfiaJJ~ 

~1ov1~: u~~JJ~OJJ~JJ 

1u~ 
~~~~~~~~ 

ft~'W:U~: fl\W1tlJ~19U1~U~~OlJ~lJUH1,~fttUUUft11lJt01JU~atu~itJ~fllltlltU°1!lJ 

wfaJJ~lJ~1lJft°1aiU1tJfttUUUft11"'9U~1UH1~ 

n~u 

ft11lJ'lllJ 

1='"'01JJJ1fl~~~ 2='"t9UJJ1fl 

7=,ou1.11umn~ 

6=1191J t S m'fov 

9=tamn nfllf ~ 



-32-

2. u1J1.11t'i:: LiiUHa111~m~a111a11Nif L ~f1mn•u~•a~a1-s i faJtl1111tNi1M4to~1.,, 

1i~mfia11~ 

~'lath~: i'1~~a11~11 

1ufl 
~~~~~~~~ 

tl°'lUu~u~: O\W1i11~1ad1~~"1«1n'ria11~11u«1'f~uuutl1111,auu~a~u~iv~o~~"1«11 

wf a11~11~111tl'laiu1vtl~uuut11111tau~1ua1~ 

tl111Jt()lJ''n11 

1=iiltau111nfl~~ 

4=iJltOUL~mlau 

8=t()UJJ10 

3='\iltOU1J1UOft1~ 

6=tau 1 gm'fou 

9=tamnn~~~ 
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3. UlJ1Jlh'~LiluHa~1~1J'i~U1'nifllffu11'ot101f1tftJJ1tr1a~u1~L~ft11JJft~i1~LW111~i'f>f\Uft1~ 

Ni\\Jlli~J.nfiaJJ~ 

1uff 
~~~~~~~~ 

fl"lU~u~: n\m1~"~1au1~~~3JfffaJJ~JJu~1,~fl~uuuft11JJ•auu~a~u~ia~nM01t~~" 

n~u 

Yri'a"~"~1"ft"lafiu1vfl~uuuft11"tau~1ua1~ 

1=i.1ltaw1n~~~ 

4=i.1i•em ~m'fov 

2=i.>.itaw1n 

5=L\UI '1 6=tau1~n~eu 

9=1JtllJJJ1mtif~ 



1. Nan1~1L~1~''o~a111~doa~~'i1nn1~~tnn1fn1~L~v11!~L11111~d11~ouu4'Ul1Na~,fiu 

~~ln'fio11~JJ 

~1~1~Nu1n~ 1 ni~1Lf>1~1t~111~'16~u'1~~611i~a•o~1in1~t~1v11«11nouu°1ll1NR~tilu 

1i°lltmffo11~11flDdtoft~LLUUU'i~U~uaan'tJUlt111~~1uR 

Source 

Treatments 

Replication 

Error 

df 

3 

2 

6 

SS 

3.12 

0.84 

2.04 

MS 

1.04 

0.42 

0.34 

F 

3.osns 

1.24ns 

~151~Nu1n~ 2 n151tf>151t~111~'16~ud~~611iYm•o~ifn1~t~1v11«11rlouu°1ll1Na~tflu 

u~JJffiol.l~11flillllof>1tuuui1'1i1~v~n'tJUlt111~~1un~u 

Source df SS MS F 

Treatments 

Replication 

3 

2 

6 

68.04 

2.22 

5.88 

22.68 

1.11 

23.14* 

1.13ns 

Error 0.93 

ns = ·u:iiifl11JJu1J1ndl1~oth~ilua'1~~t\1fl1~'1i1~~5~~uf>111JJ t ~o~u P<O. 05 

* = f.lft11rnt1J1n¢11~mh~i'.iiiv~~tlJ'rl1~nii~fl5~~ufl11JJ t ~a~u P<O. 05 

LSD. 05 = 1. 97 



-35-

1Jl1~1~Nu1nfl 3 n1~1Lt1~1t~n1~~6~u~~~eni~~•v~1fn1~t~~u11~11nvuu"l>J1N~~tilu 

u°1~"~fmJ~"fl!Jlliafltttuuiflilit1fJOO'm-1tutm\1~1ufl11m1iJ 

Source df SS MS F 

Treatments 

Replication 

Error 

3 

2 

6 

17.76 

0.84 

1. 74 

5.92 

0.42 

0.92 

20.41* 

l.4sns 

ns = ,""Tl111JUIJ10~1~vV1~"UU~1~~a~~~t~Ufl11"t~8~U P<0.05 

* = "t11111ulJln<i11~ev1~iluu~·1~1~'1a~~~t~uT11111 t ~e~u P<O. 05 

LSD.05 = 1.08 

~1~1~Nu1nfl 4 n1~1LT1~1t~~1~'1u~u'1~~e~i~~•e~1fn1~t~~u11~11neuu"l>J1Na~tflu 

u~11wfa11~11fl"~BfttUUUUliliUfJO!i\'0~~1~~1Ufl111l~BU~11l 

Source df SS MS F 

Treatments 

Replication 

Error 

3 

2 

6 

8.46 

0.28 

0.72 

2.82 

0.14 

0.12 

23.50* 

i.17ns 

ns = '""fl111lll1Jln~1~av1~i]uu'1°1~t\ffl1~'1a~~~t~Ufl11"L~a~u P<0.05 

* = flfl11"u1J1n~1..,,av1~flumn~t\ffl1~'1am~~t~ut11111 t ~a~u P<O. 05 

LSD.05 = 0.68 
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2. Han1~11ft~1~~•~an1~~~~,~~1nn1~Afllf1•u~•e~a1~1~ft1111ft~;1ib:l~e~1M 

ii"ll4mde11~ 

~111~Nu1n~ 5 n111Lt111~*'11~ntl~un~~0~i~a•a~~u~•a~n11t~tl11"tl~~1~"~a 

u~~u~n~~1~~1uA•a~~"'l«J.JWf a"~" 

Source df SS MS F 

Treatments 3 43.35 

0.02 

3.42 

14.45 

0.01 

0.57 

25.35* 

Replication 

Error 

2 

6 

ns = '\ili1tl11"ut'lrnlt1~eu1~;:!\ID~1~ff{)~~1~~1Jtl11m ;1e~u P<O. 05 

* = i1fl11"LL(!)O\ij1~t1U1~"Uv~fltyn1~fftl~~~~1Jtl11"L'e~u P<0.05 

LSD.05 = 1.51 
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~,,1~Nu1nfl 6 n1,iLfl,1~t1li1~n6~un~~6~~~a•e~~u~•e~n1,1~fl11"fl~~1flfi~e 

il~~v~tuiin~n1~~1uan~tl,10JJ~e~u°1M~a"~" 

Source df SS MS F 

Treatments 

Rcplicat ion 

Error 

3 

2 

6 

41. 70 

0.30 

3.96 

13.90 

0.15 

0.66 

21.06* 

o.23ns 

ns = '""fl11"U~0~1~8V1~"UV6'rWlt\lfl1~ftU~~,~~l1fl11"L~8fiu P<0.05 

* = ilfl11"u\lln~1~av1~nuuif'lftqp11~nu~~~~~11fl11"1~afiu P<O.o5 

LSD. 05 = 1. 64 

\ll1,1~NU10~ 7 ft1~1Lfl,1~~~1~na~un~~0~~~a~a~~U~•a~n1~t~fl11"fl~~1~n~a 

il~~u~udin~~1~~1ufl11"'Hil~•a~u°1lhJ~a"~" 

Source df SS MS F 

Treatments 

Replication 

3 

2 

6 

51.69 

0.04 

0.42 

17.23 

0.02 

0.07 

246.14* 

o.2sns 

Error 

ns = '""fl11"Ulllnit1~ev1~"UUH°1fttljfl1~n6~~~~~Ufl11"t~afiu P<0.05 

* = iifl11'-Julllnil1~mh~ilumf1~tllfl1~nt1~~,~~11f111lJ t ~afiu P<O. 05 

LSD.05 = 0.53 
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(fl111~Nu1nfl s n11itt111~lhi1~na~un~~a~fi~~•a~~u~•a~n1csifoJti11"tl~~1fl"~a 

u~~u~wii'nmut~1~~1uti11"~au11"•a~~~~"vfia"~" 

Source df SS MS F 

Treatments 

Replication 

Error 

3 

2 

6 

49.62 

0.04 

2.16 

16.54 

0.02 

0.36 

45.94* 

0.06°8 

ns = ·u:i1it111"utflndt1~ad1~1Jiiu~1~'16~~'i~~1Jt1112H ~a~u P<O. os 

* = llt111"u~n~1~ad1~nw~1~na~flcs~~11t111"i~a~u P<o.os 

LSD. 05 = 1. 20 
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3. Nao11iLtn1~~t~~1~uaaih~~1001~Rn'lfltnu111rta~d11L~ft11uft~i1~'1'fl1~ 

fi"l!imfe~ 

Source df SS MS F 

Treatments 3 5.25 1. 75 

Replication 2 0.14 0.07 o.13ns 

Error 6 2.40 0.40 
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~1~1~NU10~ 10 0111Lft~1t~~1~~~~U~~~e~»Tm•8~~U~,0~~11L~ft11"ft~~1~"~8 

u~~v~~n'mllt~1~~1u~n'mllttl11n~~a~u~~"wfo"~" 

Source 

Treatments 

Replication 

Error 

df 

3 

2 

6 

SS 

10.62 

4.32 

3.54 

MS 

3.54 

2.16 

0.59 

F 

6.oo* 

3.66ns 

ns = '""ft11"U~0~1~8V1~nua~1~ffa~~1t~Uft11"L~8~U P<0.05 

* = "ft11"u~n~1~av1~ilifu~1~~a~~1t~uft11"1;a~u P<o.05 

LSD .05 = 1. 53 

~1~1~Nu1n~ 11 n11itft11t~~1~ffa~uff~~~~w~•a~tl'"1m•a~ff11t~ft11"ft~~1flil~e 

il~ia~n~~,~~1unftu•o~~"'llf"vda"~" 

Source 

Treatments 

Replication 

Error 

df 

3 

2 

6 

SS 

4.98 

1.94 

2.34 

MS 

1.66 

0.97 

0.39 

F 

4.26ns 

2.5ons 
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Source df SS MS F 

Treatments 3 5 .19 1. 73 

Replication 2 1.86 0.93 

Error 6 2.22 0.37 

~1'i1~Hu1nfl 13 n11~Lft11~iflt1~~6~u~~~0nfivm•o~~u~•o~~1~L~ft11"ft~~1~D~o 

il~iv~nl'IDltn1~~1uft11"lrl'l~•o~~"1«1ll'ffo"~" 

Source df SS MS F 

Treatments 3 1.68 0.56 28.00* 

Replication 2 0.14 0.07 3.5ons 

Error 6 0.12 0.22 

ns = i"ilft11"u~n~1~ed1~niiv~'Vf!1~~6~~1~~uft1111t~o~u P<0.05 

* = ilm11lu~ndl1~ed1~;]uv~1~~a~~1~~mrn11 t ~a~u P<O. 05 

LSD.05 = 0.28 
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~1~1~Nu1n~ 14 n111Lfl11~..m1~ffa~uff~~ani~•a~,u~•a~ff11t~ft11"fl~~1~ij~a 

u~~u~umn~n1~~1uf111"~au11",a~~~~>JWfa11~11 

Source df SS MS F 

Treatments 

Replication 

Error 

3 

2 

6 

4.74 

0.28 

0.30 

1.58 

0.14 

0.05 

31.60* 

2.sons 

ns = '\ililft11"u~n~h'3ath'3s:!Umf'1fltyyi1~fff\~~1~~ufl1111 L ~aflu P<O. os 

* = jjf111m1~m'n~ad1~ililmr1~~1'3'16~~1~~uttT111 t ~aflu P<O. 05 

LSD.05 = 0.43 


