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fI 

rfl,)V'IJ tJ~J t1'UflWflW~Il'l"i 1] nl'll,)v flW~i'YItJ1ffl",,~f ~WTtl HYlwm1l111mKtJ ~ 1~ 

t1\pr~ll 'U tl'fll1 '\.ilml'li~mnll'l'UU'l::;1J1WLI~'U~'U U'l~~lil 2538 'IJ tI'IJ t1'UflWfIlTl1'lfllfin Htl:::illlJ

.. OJ "..... d 1" .. ~ ~ " .d _I "1 ,' 
1'iltl ~W1" ,m'lWlJ111111trmtl YI 1101'l""'U'U""'4'U tl1 !'If,,,,m'Ul1 U":::flumw 'Ufll'll1ltl 1l1111'U1V 

U~U~n'l'll1ltJ~ ~~i1Wcvl1i'l'llJ'lfl~l'fltJ~Hl t1'fl '\JtI'\J t1'UflW "iff ,'fl'l, ~~I'lIU ,;113J'U~" ll'i\j'lW fllfll'lfl

LU'llhnit'J'l LL"~ 'fl'l , f11Yil ojf,m'UnYl'l fltJ'Il'i1]fllJffl""~{ !1"~1'lf~'lf n'llJl'lflfll'lLflWfl'l i'U01'l 

Ln'UW'lf~1 t1cil'l lL"::; ilfm1lJ11lJ ii tI i'U 01'l l1'fl""tl'U1]'Yl iYl1'l:,jnl1lYl'J tl ~ ~~1T n'fl 11" ::;""l,)~LLtlfl1<A' 

" ~ ~"..a, ~ 
1I"::;r{'fl'Yl1tJ\ltI'lJtl'UflW ffl""~,)l'ill,)t'J 'fl,), TOnta 'il1nflW::;111""'lfffl""m lJ1111'Yltll"tJ Tohoku 

U,)::LYlff~~ 'U i'Uflwfh High Resolution Mass Spectra LfttlU'l~ lfJ'lfUnl,)lLfI')l:: Htll1'l lm'l 

""~1'l'IJ t1 ,m1,)~lLtJfl 1~ 

~L~t'J'U'1J tl 115fl1'Ufl11lJ fl1W1LL"::'\J tl'\J tJ uflW1iJ 'U tlci1'l tl~ 



, .. 
trflumH)~ n"':::~u n 1l~¥1~tlY1il1U nl'Hj'UV~ nl'H'\l1tyL~U 1~'IJ fl~~u~h) ~ niln l')~n~H!tJtlLnl::H' 

, . 
nl,)'VI'fl"'flUqYl il tlnVUV l nl,) L1)1tyl~U1~'IJ't)~~U~111unl,)~'fl~llJi11~l'Hl(1 ~1(l Yll~fl 1)lfl~U ,n 

ll'" ::lft~lrr{) Utl'H)~ 

'1 'lf)nl,)lItln~ ~"'n¥1'11 fl~~U~l~ltJL~ nt91U II'" ::ml 't) hvli}1]J l'fltJlnrU) ()mnf1':iml YI n'J1W 

'VlUftl,) 7 'I1iJ¥1 i~llr1'IJ't),m"'lJ i~ 1fl')m{U'ElU191~1 l (CZ9 -C)4)' '1HJ mmHrJmYlv{191m~ 
..- ,

(C -C)4)' 'IJfl~~·mlJlItl"'nm'ltl'" 191m~ (CZS -CJ4), 'IJfl mmJ'lJi}~ campesterol, ~-sitosterol uri::
28 

stigmasterol, sesamin , "'l,)'lh~ni}mh::lflYlLtlmYlfl{'1Jfl~ !fl'HYI't){W umJ~ 1!~ ::: 'H) JH"'lJn'Jfl 

191fl,)~ (C 12-C24) Ufln~ln~m,)llvni~"'nfllllm'lJYllUfl~ iJ~'VlU"'l')~tl 3 'I1iJ'Pl 1Ilur1'i.Y11h:::

n'Elmh::lflYi acetate lactone, sesamolin LL~~"'l')'th::nflU'lh~LflYi flavone, YlUl1 sesamolin 

d "'JI 1 '" ' ..QJ

Y1fl11lJl'IJlJ'lJU 0.005 n'JlJ : !91(1\1 ~'" 1.5 n'JlJ U"''Pl~t)Y1ili11JV~nl,)L1l1tyl~U 1fl'lHl~~U'Irl1lJln 

~"'~ 1~V'\l~vuJ~1urilU,)ln 100% 1l~::nlU1'J 82.78% ~nm;l~U ,)fl~~~lJlfirJ sesamin 1Y>1tl• 
I d "'JI ~ :; ! ~ ,.:1

'VlUl1Ylfl11lJ1'IJlJ'IJ U 0 ,0 10 '\l::tJUtJH1~,)1 nll~ ::mu ~U 100% , 'II fl~f:·mlJ'IJ tl ,:ml~'El'HW9>lYlfl11lJ-

" "" L'lJ1J'lJU"" 0.005 '\l~tluewnn"'.:: 100% LL~~mU ~U 38.02%, 'IJtl~J:·m]Jn'J~1'.191fl'llYlfl11lJL'lJlJ'lJU 0.005 

'1:;vuJ~'lln 95.08% 1l~:;mu1u 90.50% U~:;'Utl~J:.l"'lJLtlmYl't){191fl'l~ ~fllllJ\?JmrU 0.005 
II 

1):;V1JV~'lln 83 .61% 1l",:;mu11J 74.79 1I1lHil~U 

rlllf i'um1i'ltri} Un~ tl~ "'llJ l'ltH Ltln"'l'l1)ln~~ "'n~l~ nt91U i ~ 7 'lfiJ'Pl fir) 'U tl~~m1J'IJ i}~ 

i~ 1fl'lf11{Utl U 1C11~,) ~ (C26-C~, 'II i}~~HllJ'I.I tl~ ltl "'LYI tl{191111 ~, 'II i}~J:.l "'lJ'IJ fl~ lltl '" ntl~ tl ~1CI1l1,) 'l 

, , C33), "'wlh~ntl1Ji~,)IYltl{YlU'EltJ~ (friedelan-3~-ol) , 'IJi}~J:.l"'lJ'lJi}'l(C23 C25 , C27 C30 , 


I1tl"'nmH)~1C11~,)~ (C26 , C27 ' C29 , C30 ' C33), "'l,)'lh::ntl1Jm~tl,)eltl~ (stigmasterol) LL~:; 


'II i}~~"'lJ'IJ tl ~ n'Jfla UYl161C11l1,) 'l (<19-C25) '11 nnl')utln~'l'" n~fl~ tl 1')V~ fl{ lJ "'1 1J11tHlVn"'l,) ,~ 


3 'lfi1~fitl "'l'nh::n'El1Jmlli}')i}tJ~'n~ 1fl'91~ (stigmasteryl-3-0-I3-D-glucopyranoside) ll~:; 


"'l,)'lh:;ntlu Lvl~ 1TUfltl~ 2 'If,j~ 2-(3,4-dihydroxyphenyl)-5-hydroxy-3 ,6,7-trimethoxy-4 


H -1-benzopyran-4-one II~ ~ 2-(3-methoxy-4-hydroxyphenyl)-5 ,6-diliydroxy-3, 7 -dimethoxy-4-H 

II , 

-1- benzopyran-4-one Ufl mnn111unl')utlniY~"'n\OlLtlY1~lwcil~~ll~ :;U1Y11Utl~V~'Vlu"'1')'lh::-

ntlULvl~ 11Utltl~~ (111 d~'lfi1~fitl 2-(3 ,4-dihydroxy-phenyl) -5 ,6-dihydroxy-3, 7 -dimethoxy-4H 

-1-benzopyran -4-one 'lln",wJnl ll~~lltln111 'VlU 'jl'1.1fl'lJ:.l"'lJ'lJtl~ m~au'Y11619i1l,)~liJU"'l,) 
... .......J .("'! ...... 1 .1''',' ,.J" " 


1'VltJ~'lflJ~l~tJ1Y11m~'lt)Y11itl'lJtl'l nl'H'l')tylll'lJ ~'IJ fl~~lU'I.Il1 U"'llJ,)lnl1~ :;nlU 'lJ Y1fll1lJl'l.l1l'l.llJ 
~ 

0.005 ni'lJ : 191~~1~", 1.5 ni'll "'llJl'lt1V'lJV'lm,)'lfln'IJfl'l,)lntl''':;nlU'1J'~ 97.70% 1L~: 

98.77% ~llJrll~'lJ 



Abstract 

In the search for allelopathic substances from Weeds and economical plants, it has been 

found that crud extracts from the whole plant of sesarnwn indicwn L. and sphaeranthus africanus 

Linn. have strong inhibition effect on rice growth . 

Fractionation of crude hexane and chloroform of Sesamllm inciicum L via colunln 

chromatography led to the isolation of seven compounds:a mix.ture of long chain hydrocarbons 

(C29-CJ4), a mi:'I;ture of long chain esters, a mixture of long chain alcohols (C2S -C)4)' a mixture 

of carnpesterol. (3-sitosterol and stigmasterol, sesarnin, an ester ot triterpenoid compound and a 

mixture of long chain acids (C 1Z -C24). Fractionation of the crude methanol via quick column 

chromatography led to the isolation of three compounds: an acetate lactone, sesamolin and a 

flavone. The sesamolin has the highest rice growth inhibiting effects (100% and 82.78% 

inhibition at dose 0.005 gmll.S gIn of cellulose on root and leaf, respectively). While the 

sesamin at dose 0 .010 inhibited 100% on both root and leaf, a mixture of steroids at dose 0.005 

inhibited 100% and 38.02% , a mLXillre of long chain carboxylic acids at dose 0.005 inhibited 

95.08% and 90.50% and a mixture of long chain esters at dose 0.005 inhibited 83.61% and 

74.79% showed lower rice growth inhibiting efl'ects to the rice root and leaf, respectively. 

Fractionation of crude hexane extract of ~haeranthus africanus Linn. led to the isolation 

of seven group of compounds: a mixture of straight long chain hydrocarbons (C26-CJ4), a 

mixture of straight long chain esters, a mixture of straight long chain alcohols (C2J ' C27' CJO'Cw 

CJJ ), a triterpenoid compound (friedelan-3(3-01), a mixture of straight long chain alcohols (Cw 

Cn , C ' C ' Cn)' a steroid compound (stigmasterol) and a mixture of straight long chainZ9 JO 

carboxylic acids (C19-C2S)' Fractionation of crude chloroform extract led to the isolation of three 

compounds: a steroidal glycoside compound (stigmasteryl-3-0-(3-D-glucopyranoside) and two 

flavonoid compounds 2-(3,4-dihydroxyphenyl)-S -hydroxy-3 ,6,7 -trimethoxy -4H-l-benzopyran-4

one and 2-(3-methoxy-4-hydroxyphenyl)-5,6-dihydroxy-3,7-dimethoxy-4H-l-benzopyran-4-one . . 

Fractionation of crude ethylacetate and butanol extract led to the isolation of an additional 

flavonoid compound 2-(3,4-dibydroxyphenyl)-5,6-dibydroxy-3,7 -dimettoxy-4H-I-Benzopyran-4

one. Only a mixture of straight long chain carboxylic acids showed the highest rice growth 

inhibiting effects (97.70% and 98.77% inhibition at dose 0.005 gm/1.5 gm of cellulose on root 

and leaf, respectively). 
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o 0 

f11'Ul 

'" ... '" '" d .. .. ~ "I _~ d d'l 'v '" '" d oJ .. .J .J , "I " 
l'll'Yl'll' (weed) fH1Yi'll'l1L'il'jtyL911J 191 ~ln1il~11 1111J91u~fll'j 'HTHul'l'll'Yl'IJUHf'll1 9W1U ~'H 

Li1flm11JL~tI'H1t1mh:.J ''Hiymn~9ifJI11'jLn~<fl'j flwi.h iu'tL'(1 :::'j:::'J1JiJnfYU~u<") nfll'jfffl~ 11~rJlL"::: 
• j '" '" i~~-' 1 .. , , v ~I '" .. ~I jI .?I '" .. 1YW1tJ1lJ H11'll'Yi'lflJ1 111J'j::: tI'lfU L'lfU 'lfluUfJ1'H1'jft'911 LuUVln"1~1J1U LL,muul91qfl1J Ufll'j 

oR '" .2 , .. '" .ct .. d i 1'''' 1 ~I' 1!1'" oj '" 
TI1m:::fl1~'H'jfJrnu tI ~lUl'iltJtlfl1L'lJU~'I1U~Yl 'fl'j1Jfl11lJrt'U llLuUtlVlUllfl Uu'il~1JU flflufll'j 

.ctdQ tef Q QI .4 

nn:::'H 1'fY1'jLf1lJl1lJ L) 111i111~'lflmW'il1f11'll'W'If 

a(l~hYi1nf1 (allelopathy) LijUfI'j:::1J1Ufll'j~'fY1'jLf1~ (allelopathic dundysnvr) 'Ul~'If 

'lfU'fl 11 C-UJ fI,jri fJtI fJ tl fI~i~ 111fl ~tllJ LL(I :::'fY1lJ1'jtl ~H"m :111J1U'Y11~1Jlf1 'H ~u(I 1J9i fJ-n'lf 1fltJ lh,1U 

fJ1'il11:::liju'll'iifl'H ~ fJ 9i1~'lfU'ftnUni ~ i~~ fIl'jflmn~~H (I 'Y11~ a" ~1" Yi1 nfl1 U fIl'jLfI<fl'HUU~l U1U lJ 1fI 

1~tl~'il:::ll_11Jli~ U1 ui'1J,j~~'j:::1J1JfIl'jLfl91'j l'H"'~H (lH ~91lJ1f1~U 1\p)tJ~UYlu (lfl(l~ lL"::: hiLUU 

flU<f!'j1V9iu~~Lll~~tllJ tJn~lmh~ l'lfU H. G. Ng i~ftflmLL":::'j1tJ~lUl1 'fY1'j't'ln\p)'il1f111J'fY~ 
" 'lJtl~'fY11JL'fffJ (Eupatorium odoratum Linn.) 'fY1lJ1'jtli11Ji1~ fIl'j ~ fJ fl'IJ fJ~ 'I1qJ1~U~flUfi (Tridox 

procumbers Linn.) , llJ~~'fY11JLiYfl 11"::: Borrelia articularis F . M . Aston lm:::mu::: i~'fYn~'fY1'j 

mflUMlm ~ m:::lYitJlJ (Eleocharis spp.) 1l":::W1Jl1'fY11Jl'jtli11Jt~ fIl'j 1 'il~tyL~1J191'IJCl ~ ~1 'H ~lmr91'j 

(Hydrilla verticillta Presl.) Ll":::1L'HU,j1mU~ (Potamogeton pertinatus Linn .) L1~IU~'\.I 
cal .4 <4 d Y.'1 ~ i~ " 11 :, ~I I

l'1fYi'll'11":::Yi'lfl1'il:::'" IlJfIl'jnfl1l1 'flUfi 'Hty1tltlUfl1lfl~ 11{1::: ~1 mULYi'j1:::1fl<f!'jfl'jYi1J11 

.. di " l' ,""".. .. 1 " .. 4 .. d "I1J'jl1WYl tlfl1l1J'I1ty1tHl Ufl1l tl~ 'il::lf1 'H91U'lJ11L'il'jtyL911J 91'1f1f1111J'j L1W flU Ll(l:::1J'j L1WYl 'H ty1

l' .. ' .. 1 ' '1 •.ct.., '" 4 1.1 I 1 .. _I ~I '" .ct 
tHl\Jfl(lfl~L'il'jtyl911J 91tl~'il:; LlJ1J1'1fYl'lfflU ~'lJU 'fY1U~11f1<fl'j Umflfl1l1.,'j\JtJlJu~muUYi'lf'l11!UL1tJu -

" .?I '" d.ct... '" " I.... 1 "1" di UU1'IJ11 1Yi'j1::~lLuUYl'!fl1lJfY91'iYi'lf'jUfI1U U tltJ U1l:;W1J11f1nL'il'jtyl91U <fl'IJ fl~'lJ11 UU'j l1W YlLLfltJ 

,j~ml111ntl U'il:::n fIl'j L'il~tyL~1J 1911191f19il~ fll1U1L1W tu ~~fll~11yf~l1qJllifJ \J fl1lt)~ l11l:::~l'il::lUU 
.4 d.ct 4 G.I 41 4 d.ct, A 4'" Q ~ '11' QI .4 

rt'lfYllJ't'Il'j1Jl--1'1fUfl ('fYl'jtl1l1l 1lWl1ifl) l1lJH1l91fJfI1'jL'il'jty'IJtHW'If'IJNLfltJ~ 'il--1 L'flf1~l{1fJfI --11 

(Sesamum indicum Linn.) U1l:::l1qJ1IitlUfl1lfJ--1 (Spaeranthus aficanus) lUU-W'lfL~tlflml1 



.., 
L. 

" '11 " ~£il6nil[1ril s esame ~iil sesamwn dj'U~'ll~i)y'l.~.n~~ PEdaliaceae 

, 

sesamum ~ 'l ~ species ~lnnl1 36 spec ies 1 fHJ 'nthJ~nn'U'\'U 

Sesamum indicum 

1Jtn'\ii'U~1h 2 'll-u~ 1~lLlf1 ~ prostratum Lm::: ~ laciniatum (1) 

, " " 
" '>11 " LD'U~'lI~~~nnil.mlU'1 . ~iln"dUJz LiJ\.\'W'~3-JL v'i)~il'U 1J~nZl~'l.\'\l iJ~rlil'U~3-Jn'U 

LL~:: LiJ~~ '1 1'il'U~3-J£'UL D'U~l'U'l.~~ lI1ilLL~LL~'\\'\L 'l:I~~'1LL~'1lLtf'l ~~l3-Jl"m1J~nl~ 1f1!J~'Ul¢f~~,\'U 

~11\JLLtl:::~ij'1 L~il.il1:::~\J'!"'IY1::: Lrl 1000 L3-JY11 (2) iln"d~ilZl'1~'U'l:::ij'>11J':::J.nCl 60-130 "l!:\.J. 

Qtl!VI~i1~ L"'3-J1:::~3-JSllwl\Jm1 L 'l illl L~\J1¥\Zl~1:::~11 '125-27 iHm L"l!tl L~U~ (3 ) ~LL~~'>1 

nILU~'l.'UL'l:Ifl'il'U'l:IZl'1n1tlLLil~1n1 ( Tropical africa) 1~U~13-J1'n~\.\wuWu~U1l~~ln 

~lU"'tl1U'l1il~ Oj1n't111JLLZl~lm l~LL'l'dn1::'llU L1r1~tl1::: Ln'filJ11:nrl ,1J1::: LnA'\tlJ.LO\Jn1tlZl L3-Ji Ol 

LLtI::tl1~LnA~'UL~u1~u~1'U't11~B11LtlZliL~U ~il3-J1l~nrl1uLiJ'U~'llLA'~~nOj~~rA~'U1J1::L't1A 

m ~LLn\Jrl1l Ltltd L~t1~1t1 ~'W1\Jnl1J't11 ~LLt;)\J Lil Lntl tl,~ L't1A~mLrl~~'UUu~tl~n3-J: nm'1~l'U 
, " 

fl::l'UZlZlnLLrl:::fl~1'UflnllZl~tl1~LnA~'>11~1\J~n~'r'itl3-J10j1ntl'~LnA~'UL~t1U'ULZl~ ~~1\Jtl':::LnA 

LL~'Ulm.J (1) 

~111.m1l'1lil~'1 nOj~LLtl,iJ'Ultlfl1~i!il~llil~~lLLrl~~m'r'i~'U-W1 inOlA ~l'~tl~n'l.'U Lll~1'il'Un'UOjdl . 

~..L 
~l'Utl':::nZl\J~l~ 1 '1lZl'l~l 

~~ ~ 
~~~'U 

J 

'In (Root) ~ljj'~\J\J11r1LL1JlJ tap root. system 'l:I'U1~ ~1J'1~ LLrl~ 
", 

il~'lttl'U'~"'i1~'ln~m~I~'U (root/shoot rat io) ~~ni1 Lrliltl~n'\'UL '1l"LL~~LL~~ 

'Uiln'llflfuJ~'YIuil ~1~'\{{il'l'lttl'U'::"'i1~'1 n~il~,Ji:wnnjh::'l.\fL tlil; L~'U~ulii'U'l.'U L~~~G~ 

ni1~1~'l.{{ff~'1~1'U'::"'i1~'ln~ilrl~'Uuil~ 



''Ill 

3 

. t .... " ..... " 'N-': ''';'1~ , ~ ',;~ ,'\ t!~~;' ~ 1,T~ ~ '"'.~ -~ i-: ::~;1j -; l·! 
v 

>- ,
~'m>1iJll \ DU-:1J".ul,'iJn·,1~un,,:',.::;

v ~ -: .;~ j!) ' jn\U~:: ~.1 ~ ' ~l~~~ l ~!J~ ; "'. , ~; ~rl ' 1~! 

v 

l SUl \ oJ}l Ul 'l'~t\~tJl~~::il~, ~1~tJ ' j ·;2n~lnUml}.;i{'>j~I;;~'J1dJu ' j~\l.ii · :r~r12'rl\l<;iu~ ' ~;I::'J1J.J1c:. 

d"Go -4, 
~ ~u~~a~~D~lwu~~l~ 1 

~an (Flowers) ~an~l~::l~~~l~~an\D 1 ~:: 1-3 ~an n~u~anl£a~~~ 

nUL llu'tImn1 ( corolla tube ) T\~ltJ1dl~ tl11tl'"l::l-nW 3 'l!~. tl~lfJJ\amlfJnai)n lDu 
II 

5 n~u ~-n~~nl-Jl1 ~11 7l11r:Jl-Jlh~ LLtl::~h~Eh)U 

Calyx filament 

Style 

J---. Coroila 
.Ovule 

Anther 



4 

\ 

e.W (Frui ts 

" 
ij~~ll\ibll'r1·HUtJw,L~::m-.Jn1::lJt)n ulJtJ1::~nCL 2-3 Ll:\.J. L~\J,-
" 

beak. 

/ 
Calyx /

+\ 
\ 

~.

' .......... 


Peduncle Section of frui t 

.. 
placenta) L1l~iln~6.lLl.l~~!j~~LL~~'lll1 lil~li1Bt)U L m lil~li1 L~~~Un-il~fli thnrN 

Ll.l~fI!j~~ Lil.ltJUi1:::~11'll1::: 1'll.I~ 1000 Ll.l~fl ~:::"rUn1l1:::l.llDl 1.9-3. 5 n'~ ( 1 ,4 ) 



~~~~DKt~L~1~n~~~~G~1~LU~L~~~t~~L~n~~~~~~~1n~~~1~~~n~ ~~~tn~~~l , ~ 

. , 
~L~~~~t~U~L~L~L~nL~~L~~~'~~t ~~kn~~Lan~1~~U~L~L~~~~~~~L~L~n~~UL~~k~k~ 

. r-~~t~~~ ~UUKL~~~nL~~L~~~11H~~L~~~~k~~~t~~~~~U~L~L~t--~Lt--ntt'-~ t~ntL\:!Ut-~ 

~~~D~~~UL~U~n n~~~~ ~Il~1 rm H ..U(!~1 n~1~~t~k~~1~~~~t~kt~~~11~~L.~U~L~L~ 

~~ L~n~n~~~n~ (~u~1x01~UB) n~1~U(!(!~~L~&vQ~n~(!~Kn~n~~L~~UL~t--~' , , 

nun~K1.~ ~~~~~mm~u~ ~knum~q~~~"~~~L~nttL-!} ~~L.~~~~~G~' (!~ R~1~ 
I 

, . . 
~Ll~~~~~ilLt--ntt'-!}~Uu!U(!n ~(!~K1t~~~L\41~~~1~~rn.~~~~:;l!n~ II L~II n~n~~~tnt~~~ 

f1111-~LKL(!~l~~LU~~~(!~W~1L~L~n~n.t..Mf1't}~~n!:t-~ uum.tn.t..~nu1t~~~~ntt~k~~U~ , , ~ 

~LL~1~~~1n~'n~n~~~~ntt~k~~llt~nt~~~~Lt--n~ ~LULn~utnL~~L~L~m~~k~~ SZ-OZ 

~~f1(!~ n~~~tnt~~kn(!U~~~~~UL~U(!n S£ ~~IlGkL.~t-L~G ~(!U~~~~t--(!nu'n~~n~t 

~Gv.n~U~::~1' f1t~~ ~h'.Lum~~~ ntt'-J.\ll~UtM.L..~~k~~~tJ, :::~~n~~(!~~ "Lt-u , , 

~~U.L~ 

~~~L~t~~Ln~~tLul~~~ a~a~~1Tppad ~~t~(!~~~1~LU~(!U:::L~~~GLRU~LLU 

(z) ~~"I!~"UtU(!~L.~LLUnl. (Ja:nnq BO~O~) 

~(!~ 1b1!}~1...~l.\'1.UmWU~L~nq~n~' *\.::~ ~~"U1...U(!llL.U,ttLWv.L~~Gnl.nk~~ n!:L.~~!]L\~L~nl~ 

::~"~\'1.~~(!~~l~~lU~~'~t~~~ ( au 1TOSB3) ~~~'(!~'\'1.!:L.~n\.~~~~'~l. ntt'-~ttLLUV.L~~~ 
" '" 

(\'1.~nL~*\'Lf1~~~hL8~anL~G~' \'1.(!U::~nL~11Lf1ttf1~~1LLUnl.~~v.~L~(!~~~l~n~'n~1...Ln '> , , 

~U.Ul\L~~~ , ~LG'-~~(!f~' Itr..tUI1.Lt:!~~n\.~\. 'n~~~k~~rt"L(fLLUnl.~ulltt~'»l.lU~H~ . '1. , I , 

~£~L1~kUG~UL~~~~~Y0~~nL~~~t~n~1L~n!:L.~~l.ULLrtLt:!ttLLUv.Lt:!~QnL~~L~r-~f11~tnnl~ 

Lf.~~~ j~\'lU::~" :~G~(?U~G"UL~R~ny~G.r: '~G~WLn~.t,f1t~Lf1n~' , ~~\11l.ttnytt~~nU"LIA 

[1&1\ t-!:I'.lt;lI'-G~rirl&U l~I"'LtLUL~,yllLl'('LI1h~1 ' L~~ 1~Yl~~.t,l.LRU£.l)LLrtL~t'!]Lt-\'1.ttL.!;\UUL~UG\'1. 
'I 

(s ) zr'IfiJl-hLGUTr1Q' U'r.~!,lL~~~' t-!]\'1.tq1\:lu' 1::Wtb\. n~hL(!~ rb&~~ t'L1H,r~'mLUH.t. ~ . 

III In11 It tLll"lULU~~LMi. . ... ,
~

nu tRAit c.t1.nLU~ ~L~u"h~QIl .. ... . 
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I 

I 

iLllmJlAl&1~1 1 
~l'ij'lliN):ln ul1f1WlJ Ref. 

I 
I 

~ laciniatum l.lJ 1. methyl 2o,3~-diaceto~yolean-12- 6 

Ien-28-oa te (I)Klein 

2. methyl 2o,3~,23-trihydroxyolean-

12-en-28-oate (II) 

3. methyl 2o,3~,24-trihydroxyolean-

12-en-28-oate (III) 

4. methyl 12,26,3~,23-tetrahydroxy-

olean-12-en-28-oate (IV) 

h angolense 110 1. 3,6 dihydroxy-13-(3-methyl-2 7 

Wehr butenyl)-naphth [2,3-bJ oxirene . 
-2,7(1aH,7aH)-dione (I) 

2. 7,7a~dihydro-3,6,7-trihydroxY-1a 

-(3-methyl-2-butenyl)-naphth 

[2,3-bJ oxirene-2(1aH)-one (II) 

3. glucosides (III) and (IV) 
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d'ltJ~ 5 ~l'ltJ'~,m:)'UtJ'l~ LIl'Yl olean-12-en-28-oate l1't'lu'\u S. laciniatum Klein,,-

II 

III IV 
R = P-D-glucopyranosyl R = P-D-glucopyranosyl 

~ "1'tJ'~nuu1.l'l~ Llln naphthoxirene derivatives LL~~ glucosides ~Yru'\u 
S. anSl P P 1 .J 

o 
II 

CH3CO~~ 

~ 
CH 3CO 

I 
IHOi: 

HO f. 

CH2I 

IIIOH 

COCH3 
II 
o 

COCH 3II 
0 

HO 

HO-

HO 

II 

\,' 

9H 

CH20H 

IV 



3 

itU.fu,n ( sesame 0 i 1 ) 


'\~U rI.li1. 1924 Jamieson G. S. and Bough.1lan W. F. (8) \¢(~mn 


... 
U1~nvDLD~tv~~~~~~ oleic 48.1 ; linolic 36.8; palmitic 7.7 ; stearic 

4.6 	 ; arachidic 0.4 ; lignoceric 0.04 

,~U ~.A.1928 Adriant W. and Dordrecht. z. (9) \~~n~l 

n. 	 [1,4-bis(3,4 methylenedioxyphenyl)] tetrahydro-1H,3H-furo 

[3,4-c]furan-3-ol 1~~~£V~1~~1: sesamin (I) 

~. (3,4-methylenedioxy)phenylcarbamates 1~~~£v~1~~11 sesamol 

(II ) 

~. 	 [tetrahydro-1-(3,4-methylenedioxy-phenoxy)]-4-(3, 4-methyl 

enedioxy-phenyl)-1H,3H-furo[3,4-c]furan 1~~~£v~1~~1 se

samolin (III ) 

nl'LLunv~wu~~v~ trihydroxyoctadecenoates ~ln~U~l 1~U'~~v~~U1~'~11n

n11~ U~:: lhl.l.1~i1~'~11nn11W \'ID~l' 4 llil~ Au 

n. methyl 9,10, 13-trihydroxy-trans-11-octadecenoates (IV) 

~. methy19,10,13-trihydroxy-cis-11-octadecenoates (V) 

~. methy19,12,13-trihydroxy-trans-10-octadecenoates (VI) 

~. methyl 9, 12, 13-trihydroxy-cis-10-octadecenoates (VII) 



,\'~'U 
<. 

~.ri.1979 Yos~liC~t \( ~~~::~~.:: ( ~ ~ ) 

s~s3lllolin ,,;; 0.Oi-0.29 % U&1~ ses21Jlin 1~ 0.01-0.33 % ~ i ~\,-'~U 

~ 
P·h,SHi sesame seeds 

IUD Yl.I1.19S7 Ravindra N. and Giri K.V. (i2) l;:;gn'=i 
, L 

electrophoresis ~ ,j£WlU~i h-\i):l 

IUD A. ~ . 1972 V ijaya lakshal i) B. LL;J!:~c:.:: (13) 1¢t'Ylinl 1lUJn 

~l~~dju phospholipids 1fl~m''\-n silieic acid chromatography ~ 'I'\~ 

n. phosphatidic acid 3.5% (I) 


~. pbosphatidyletbanol amine 11.9% (II) 


A. phosphoinositide 24.8% (III) 


~. phosphatidyletholine ~9.370 (IV) 


'\uu A.A.1973 Kinoshita, S. and Yamanishi, T. (14) 1~ 

~n~l~liJ,~'~naU~liJ,~LnULU~ 1AUiJ,~1~nA~lU 1ALan~ilL~ai WU~11 2 ~1 ~a 

n. pyrazines 1~U,\~ ga~ chromatog-mass spectrometer '\uni'~U~U 
. . :: . .... f 

Liln~mtll'%liN~11 (V) 

'%I. 2,3-cyclopentane-6-metbyl-pyrazine (VI) 

'\iJ,U ~.A.1978 Prakash, V. and Nandi, P.K. (15) 1~~WUl 

nl1uun a-globulin 1Au,\n polyacrylamide gel ' electrophoresis, DEAE-

cellulose. chromatogra:phy, gel filtration LL~~n111AA11lH ~l'Z1a~nl'''nA~niliJ, 

'\uu ~.A.1987 Murui, T. and Ide, A.(16) 1~n~1~1iJ,~~il1AU 

\tiLll~~·n~~::,nU'\uA~a1,~ail.l ~n~n"~lUUILL~~Lmn~1'~1~1~u'\nRil~l.I,hR'l.I11nn11~ 

http:0.01-0.33
http:0.Oi-0.29
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n. 	 t etrahydro-1- [ ( 3-me t hoxy-4-hyd roxy) phenyl] -4- [3, 4-me thyl 

enedioxy-phenyl]-1H,3H-fuco[3,4-c]furan (VII) 

'1l. tetrahydro-1-[(3-methoxy-4-hydroxy) phenoxyJ-4-[3,4-methyl 

enedioxy-phenyl]-1H,3H-furo[3,4-c]furan (VIII) 

~. 	 [1,4-(3,4-meyhylenedioxy-phenyl)-(1-hydroxy-3, 4-methylene 

dioxy-phenyl)]tetrahydro-1H,3H-furo[3,4-c]furan-3-o1 

(IX) 

~UD ~.A . 1988 Hurui, T. and Ide, A. (17) 1~~n~l~~Dlnu 

Singh, S. and Khanna, S.K. (18) 1Mn~l 

LL~~ 0.2%1jjL~UJ,l111"·H)n1jj~ "l::1~ albumin, globulin, prolamin LLI'l:: glutelin. 

~l~'ln~B~~l (sesame root ) 

~~D rl.f!.1989 Tanda, A. LL~~~Dt:: (19) 1.:rAn~lL~Ulfl1.j'nn1!B~~l 

1~~~Dn1~B::~1~ (free amino acid) ~~I~~ 7 ~1 ~u ' aspatic acid, glutamic 

acid, valine, proline, serine, glycine LL~~ leucine. 

ilU~l sesame) 


~UD A.f!.1973 Jain, S.C. and Khanna, P. (20) 1~~nbl~1~~ 


LfiuLnuLrlB1!u~~~~l 1ADWD~L~B1u~~ 4 nU" ~~l~l1n~ij"lULBn~n~W1~ ~u 
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n. ~-sitosterol (I) 


~. cholesterol (II) 


rI. lanosterol (III) 


~. stigmasterol (IV) 


'l.'.!U ~.A.1976Wankhede, D.B. LL~~ Tharanathan, R.N. (21) 

~Uil~~~i~llLL~~~l~1 ~'~nvu1u~lu~li1u1vL~'~~~'~~ 8 ~U~ AV D-glucose, 

D-galactose, D-fructose, sucrose, raffinose, stachyose, planteose, 

sesamose 

" ~n~~hu L~l1l'.!v~1~~v~ Lmnmlfl~ Llj~i)~ ~ln\i'.!t!.~l~nflf\v~ltl1l1tl' L~tI~B L.,miLL~di L '(lui 

~~1~ pedaliin (V) 
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,~~r~'%UIl~11Du:U'1U1UlJlfl'~lIn Sphearanth u5 indicus Linn. (24)
'" . , 

~;u~l~nU~I~U~ll~~~ru 1'1iu 
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" o~ (j'rt;~~lU~l~ lj~ l ~UltJt:~IvlI" ;o\lUYliJuuulr'.illR l1hn (j'y,1uiiUll 3-4 

Ull 2-11 

, 
mUlnf1iJiJu'1,ul~UU 

'J 

l tl~!.H ~~8lJ L l'itl '1 

, " 
UllG--l 2 l'llU~ LlJYl'1Vl8tlR'1.I1188tl l ~Ul"118~lUm1~:J~VlLL~lJRlJl~~ltJ')~~U"jtJ~8U 1~1utJ"lU. ~ 

, " 
vWtl UlltJ')~mUl 1 lJi9~llJvn l.u8lJ~Vlnudju'itJ)18 ltl('(') lliU lRtl Ul~ ltl~U--l Vl8m~1ulDu 

~ 

5 


11 I!J t 
i'llJ4jumlJYi.uuUi\~ ilU8--l U~ lJl~m~'W1.JmlJ'r11VlmlU 

"'''nlL'~I''''' ~':!I ., if ,J,J( , t ,J, " "t " 
nu .., ~lJi'lUln '!llUl'ibl)!Bl'rll"i 'IIlJ ('(('(11~ U\lI~11U'11\l,Yn~~lU1lJlJlTlU1B1U\lIUI u'lTlU1'n 

I flUUlulJn~lTl8 U~rW 1~U1~ l26) 

~lnnl,)Rn~11Bnftl,)~1~~~ vru11nl"j~n~lB~~tJ"j~n8lJ~1~ITl~~8~~1~8Uno8~ 

U~'lHj~iV)'~~In1')i~tJ Uv\1~~~1~tJ8~~tJ')~n8lJ~1~ 1Tlii~J8~Y111~8~1U genus 1~!'J1nUnU 

~~uunnu~ ~8 Sphae•'"an thus In. d·lCUS Linn. I Sphaeranthus bu11atus L·lnn. 

Shpaeranthus kirkii Linn. ua:; SphaeranChus suaveo1ens Linn 



14 


., 
'Yllnl'~nfl"ll'!lll1'mJ ~ ~flLL~f~~1!J~1111~::~n!J¥ii)1t1\l ~f) L~n ~ '1l'U, ~~tl1",.lf)i~ 

LLtl:: Ltl~m~tlll ~ ~fI ~l~tll~\J i'U~i),Unl'~n~LL~fI--l~"lLL~W'll'W~ 1 

l.ll~nfl~'H.JL unL '1l'U~ltrni 30 a~,~~om~«tl"l dJ'U ll,n 1 ~t1fllrl LL~l'Ul~l 'ii::~n!J~&1rl$1 

1~l.l1n1f)"lLL~::n~lJ,1Lt1n Liln ~ '1l'Utltln~'U L nmn'll-lfl UI L nn l ilu~n~mLwi1~:\.Jltjrl~H1Llll1'mJ L~fl 

.. .1 ~!io..!i#. ~ ~ J """ .....~'" ~ )(
tln 'YlllD'U'U~ Jdn~tll!J 1 ~'''l ~'Un'::'Yl~~1'ii::~1!Jlilnlilul1n'tl~1~~:\.J~~"l~~fltjnfl ~::1~ 

~"l~nfl'\'ULilnl 'tl'U ii~n~ d5'UuJij'U~iilflltlLlfl~mi.fI~U'"un 138.72 n-ll-l (2.83 % 

., ' 
·~l nii'U~~'U111.1LL!Jmn ~l '1f1!J15Atl~l-l,hrmn 111n11~ 

2.2.2 nl,~nfl~1!J~~tl1'~tlil.l 

'U~lLlll~tl!Jl~fI~~nfl~l!JLilnL'1lmL~l l.l1~nfl~tl~1!J~tltl1'~tl1~ ~1U1'U 

30 ~fI' d'UL~!Jlnui'tl 2.6.1 ~::1~~~nfl'\uA~tl1,~tli~ ii~nl1lkd)uLltl~LL~~~L~Entl~ 

, ., , 
2.2.1 1f1!Jnl~Lltl"lnl'n~ml!Jnll-l'Yll'UBtlUu~::'\n1~n11n~lJ,1LUU 

http:l.ll~nfl~'H.JL


J.S 

.., 
LLr.JWll"fYl 

., 
~l~l1~aV1B~ ( ~~~~ 
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, 

2.3 nl'~n~lg~~~l~nlnl~ 


., 
2.3.1 nl,8n~IY111~~Il.lI'()'\Unl,!JU!J~nli L'11'1JL ~UIf\il~~.qU~-n (27, 28) 

nl'L~i~~Ll.l~~~ll UILl.l~~~llWu~ nil 23 ( indicator plant) 

l.lILLn~~ 11tJ'~~IOi 2 ~u L~tJ1.iI Ll.l~f\~ll ~ tln~lU'1 ntltlnl.ll ~""m1u Ll.l~~nll~'\if'\Unl' 

, , 
UI~i~'1~~I~~~tlU ~~~I~'\U~1~1~~~18n 

., 
L'1l~~I~~ (. cellulose powder ) '11'U1U 1. 5 n1~ ~lniXuu~"mtJ~LL~l~h~n1~~I'1:l 

tJ~jj LwaJ . UlltJtJU'\U~tJULLlf~G~lnll'\ ( vacuum drier ) L~tJ'\i1~1~1~~~18'~ L \wtliJn 

L~i)'\~~11~~nf\'11n~U~I~~nL~~lnUL'1l~~I~~ L~l.lUI~~ltJ~~i)~~~ 4 '1ll.l. 3 UIL~~f\~ll 

~li)~l~~ L9l~mJ1~a.JltJ~n~~,\U~~i)~LLnl iml.lf\~~ 6 Ll.l~~ . Uf\t-Jl~~tJ~LL(h~htJ~~I~~n'\~ 

ih 3 A¥~ U~Gli)f\LL?ll~~n~ll?iltJ L~U'\U~A1D~~QOl"1{)ijl\i18~~Q!lI·H{)ijlltJ'~l.ll1ll 30 i)~1'\1 

L'1l~ Li1~Gl '\~LL~~91~i)\iI 24 t!~. dJuL 1~1 7 lU ~~lfl~Gl 

~Ui'1 L;l~I~.L '1lGl~j1~~~~'\ndJuAl1~lJll~If\131m1vh Lynnu 100 % lh~11;,mll~tJ~11n 

LL~~nllt\U~ 2 '\n~L ~8~nUA11~lJlll.l1f\'jT\.t LL~iN11~~~n~~'u:lJJ~~~~i)nl1!JUrr~nl'~i)n 
. ., 

LL~lhAl1~f.JllLLflmh~ nUA11~811~1911jlU LL~f\~11 ~~s:tnf\utu1~~1.Unl1 

. ., 
fiufi~nI1~i)n~i)~L~~f\~11 

. ., 
~~nI1~f\~i)UA11~~I~I'()'\unI1fiufi~nI1L'Ii~L~UI91~i)~~U~11 ili)~ 

http:ntltlnl.ll


17 

... 
C-J(lnl1')1rt~uU~J l:l-Jm;.Jl1 fJ'\1!nl j 11U11--1 nl11 ~1 ru I ~U\~~ i)'i~Unll 

1.;1i1 ~~~n~ ~lUiJ1J-3 Ltltl"! L~U~~Jl:l-JtJll~~l l:l-J L~~,]u~h~ 1 

~1!']11 

~Rmn 0.005 0.01 0.05 0 . 10 

S1 Li:ln L"IIu 1ln 95.70 105.87 105.63 95.31 

nlu,\u 100 . 73 149.64 91 . 11 82.16 

S2 r\~1J11;~e),1:l-J 1ln 94.68 79.04 60.21 22.36 

nlu1.u 84.74 67.46 71 .15 46.45 

S3 L~m'Ull~ 1ln - 67.99 30.49 10.00 

nlu1.u - 51.17 24.71 22.97 

S4 Lll~~LLll:n LFlrl 1ln - 93.01 2.27 0.00 

nlu1.u - 70.42 33.29 11.14 

I " . '. I 

q')1~1.'Unl'~U~~nl1l~1ql~U1~~ll~~U~l1~ln~~~ 1ll~~~~1~ll~-3~n~~lnL~nl'Ull~. ~~~n~ 
. ., . 

~lnHtlll1'~lli~ LL~::~~~n'l';;nn l tin L "II'U ~l~~"~U ~lnUUU'll.Jl~'1~n11Y1LL~p\~H1l~~~Wrl 

~uihltillU L~tl'Ui1~iu~l' LluhU n1JH11~ LiI'~,]ULllN~~i1nH~1.n 1p\mLnu~~ Lflu Ltllli L~u~ 

Hll~fJl1~ll~'lmL~::mu1.u ~1ULLn'UUi)'UL flUA11~ Ln~nU~ll~~~i1np\~'\1¥ (fi'~ : L'l!~~1~i1 

1. 5 ni~ ) ~~,\'U~t1~ 8 ... 



00 

'0. 

O.C6 0.00 ::'C7 

eo 

20 

oL-~~--~~--~=---------~~~ 
0. 0.0., Q.02 0.00 0.0. 0.0.6 0..08 0.0.1 0.06 o.CQ 0.1 0." 

--11n -- n1U1u 

Hexane 

----:::eo. 

00. 

20. 

cL-~--~~--~~--~~--~~--~ 

0. 0.,01 0.0.2 0..00 0.0. 0.06 o.c;., 0.0.1 0..0.8 0..00 0..1 

....... jln --nlulU 


Methanol 

140. 

'20. 

'00 

20. 

cL-~~__~~__~~__~~__~-L~ 
0. 0.0.1 0.02 o.ol 0..0.4 0.06 0.08 0.(17 0.08 o.OQ 0.' 0." 

--11n -n1U'U 

110 

,'0. 

120. 

' 00 

eo 

Chloroform 

•-- jln -- nlU I " 

Ethyl acetate 

~~~ 8 . f)'S'1Ylu~~'Il i 1Ju~ i ~UtATl11lJU11~u'll~1f)U"~rn1J11J"o1U'Il~U~11 trlu"\ ~~1J~~~nYlv1 f) 

~U~1~11~uUi~~ ~Tl11lJi~lJ~U~1'1l 1 
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... " , 
~~~~1tU1~~1~ 2-3 n~. ~~u~Wu~lU1U~1 

y\ll~-

, ," " L~1U~11 1~u~~n1~~I~n1u~~u~luL~I~Ln~~~L~unuL~n 1 uu~n~lUluu~ln~lu~~~ 

. 
Lu~iL~U~~1U1UU~1~~IU~A11~~~~~U~I~ 1,.~~ ~~~nfl 

0.01 0.05 0.10 

51 LtlnL"I!u 0.00 0.00 14.28 

52 ~mtl1""H:d~ 14.28 14.28 14.28 

53 L~'YIlUtl~ 0.00 0.00 28.57 

54 Luli~LLu:a LA9\ 0.00 14.28 14.28 
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... 
1~mltJ 'rYlI 2 fl1 \j 1 tl::: 3S. 72 n1J.J Lltl:: 50.03 n1J.J y\lJ.Jtll~U '\~~nll 'l~mun 

" 420.10 n1J.J n~:: 508.90 n1J.J ~lJ.Jtll~U n::'f\f)~:\.Jll¢11lJ~1'Ylltl::~n(Jl1lJ'l~1J.J~11J.Jil-nl'lln 

~11~::~llJLL~~::~lU (fraction) J.Jl'Yl~~vUllil~'l~~'::nvU'Yll'lL'f\ilL~nf)Unu~iD~i~lJl~ 

l)v,H~d1f11m1l1n11~ ~m.r1~nl1Iu'il'v 2.5. 3 11J.J~lU~ L 'rli1Dunu L ;;l~llJnU Ldhul1~ 
4 t ~ . 

nll~ui~n~J.Jlnfl~~u1~~15~f)~J.JUi~1J.Jli'Yln11~~, i5~lunJ.J~u~~D~J.J~i~1J.J11'Yln'1~lL~:: 

l~nl'~m.lan f.mnl1LL(Jn~1''lIf)'l~'l~n~lu Lt1nL 'll'UlL~fI~~'lf\l'l'l~ 4 

,~~ illnl~~~l(J 

(af\'l~huifll.J~iJ.Jlf\' ) 

- ~ JttlflU lun ~m:t~~l' U~n~l' 

(n1J.J ) 

S1 1 

S1 2 

S1 3 

S1 4 

LilnL 'llu 

LilnL~U:1f1~ttf)i'~LnU 

9: 1 

" 

LilnL~u:1f1~~f)i'~L'YlU 

4: 1 

1-14 

15-26 

. 27-33 

34-36 

'lIfH1L~'lf)~1ll31~'lI11 

\!l31u~ L~~f)'lW'llfNLL~'l~'lI11 

\!l31ti~~mlU'llf)~LL~'l~'lI11 

ul31ui1~J.J1JU'llf)'lLL~~~'lIll 

1.23 

1.68 

0.25 

2.67 



-" 1'I1UUJ"fla,~ tJalU".,l1mn n11 
11 ,""., 

''''n~nHU1J''''] ",nna. 
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I 	 i 
i , , 

... ~ II 1\I\! ~lYlI&1:;tllLJ (1~lJ&h'h~ ~n~OJ.:: i111 '\J,11\lm~11 : 

I 
I(5~11~1~1~LJU1~1~1) I(n1~ ) I 
I 
II 

S1 5 

S1 6 

S1 7 

S1 8 


S1 9 


S1 10 


L~nL~U:1~~tlu11~LYlU 37-47 

3:2 

~vnL~~;1~~tluI1~LYI~ 48-59 

1 ; 1 

~vnL~U:1~~tlvI1~LYI~ 60-69 

2:3 

1~rltli)I"i~LYlU 70-102 

1~Atlulj~LYlU;LJ.lYllUutl 103-104 

9: 1 105-108 

1~rltltl11~LYlU:LJ.lnlUatl 109-118 

3:2 119-121 

LJ.lYllUtl~ 122-131 

ir~u~ L\1~ i)-l 

i\liJu~ l ~~u'nn!:-J~niU L~~ 
\J 

irIiJU~irl~ltli)~~~U~~n1U
" 

LnJ.l~L~~i)~~i)U 

ir~U~L~UluJ.lirl~ltl 

Ulir~L~VltlJ.lUI~ltl 

iiLiJU~L~V1L7i'~ 

iiLiJ~L~£Jl~tlU 

iiliI~ LnV1~uu 

iiLiJ~ L~V1~U 

I 

I 
54.94 

I 

3.56 

0.59 

4.20 

2.07 

3.44 

0.92 

2.69 

1.49 

. 4 

2.4.2 n11Y1~~vU9Y1~nl~nlnl~ 

UIU~~::~lU~LLVn1~ "\U7Itl 2.4.1 ~ln~~tlUrll1~~1~11(l"\Un'11l1Urr~ 

011 L ,~qL~UI~1Jv~~UihlBtlU 911~~~011"\uiltl ' 2.3.1 ~~nl1Y1~~vULL~~~~~911'1~~ 5 
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I 
111G1 ~lU'1l/J~ LUuiL~U~~ll~~ll~~ll~L~~~U~l~ 1 

I 
I~uirll I 

I 

~Amn 0.001 0.005 0.01 0.02 0.05 0.10 

. 
1ln - -S11 142. 18 - 126.22 122.40 

nl11'\11  - 177.27 - 206.45 223.34 

11n -S1 2 124.33 133.34 - 116.61 -

0111'\11  224.20 219.59 - 210.02 -

1ln -S1 3 144.92 141.15 - 142.66 -

0111'\11  221.63 206.94 - 188.39 -. 
1ln -S1 4 135.81 131.62 - 148.66 137.41 

0111'\11  220.27 216.52 - 204.18 224.50 

1ln -S1 5 113.74 144.92 - 122.73 119.60 

nl11'\11  209.83 217.01 - 223. 15 208.48 

11n -S1 6 128.61 87.88 - 34.52 3.32 

0111'\11  208.67 167.87 - 163.45 89.07 

11nS1 7 - 142.02 101.39 - 83.06 64.52 

0111'\11  185.81 173.34 - 166.15 154.54 

11n -S1 8 115.34 106.21 - 61.95 18.33 

0111'\11  182.06 153.75 - 168.92 148.40 
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L~uiL~u~~ll~~ll~~ll~Lt~~u~l~1'l~~ ~IU'21tN 

oI~U1h1 

J 
0.005 0.01rlAmn 0.001 0.02 0.05 0.10 

1ln 99.77 -100.87 89.13 83.98 -S1 9 , 
I 

- 88.82 -nlU"Lu 98.44 91.93 -

-1ln 100.00 99.77 95.07 -102.34S110 

--96.09 92.25mu"Lu 88.9993.48 

. " ,
~~rI~"LUnl'Uuu~nl'L~i~l~uL~~u~~u~ll~umL~n~l~nu L~~~uil S19 ~~~u~~~'l~nuu 

1.82x10-1% LVlfJ~n~U~lLL"'~ LL~~~ll~L~~~U 0.02 n'~: L'l!~~L~~ 1.5 n'~ LL~"~ 

~rli"LUnl'UUfi~nl'L~i~L~UL~'21tJ~~U-Dll~ln~~" 'tJ~'H~lAu S16, S18 Lm:: S17 ~~ 
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, " 
2.4.3 nl'LL1.Jn&1l1'\\1:n~lll-JtJ1~"rl~l-nn~U 

. , 
IG1lJ l ~imW~l '~l\W,L~i'1:;ctlu~~rrT1~m 'i£lnTHI1'lm'r1lnl1\LlJn~l" ¢rliJ 

\I 

... 
i il~tl~l-Jl,h~'m1"rln1l-w1h LL~:::i UnunJ-l~U~~i)!?lJ.lih~j~l lY1nil)1 ~~1l 

2.4.3.1 nl'LLiJm1l''lltl''li'1I~tJ~1un 70-102 (S1aJ 

~-l d " 
UI~l'i'1~tJ~lU"rl 70-102 ~ln'llu 2.4.1 

" ~lnUUjj:;y\1)~~'.!~l iJ~l·'Ii'1:;i'1ltJ~l~ 1 nth L~tJ 

. ., 
&1l'i'1:;&lltlYhj:;l)Unm~rl--3~:; 200 '1iJ-l.3 1~[JL~tJLL'\i'1:;~lULtlul~tnntJ'f(1) 2.4.1 ~i'1nl" 

I 

~lrllrl~i'1liJ rl'~lJ~hu~ ~m~~~l' uim!n~l1 

(ff~'l~lU1~iJuiJ-ll~') (n1J-l ) 

n:ln L'1iU: 1~~~tl1,jj L rlU 1-8 ~'lUfl~nm~~ Li~i)~tlJ-l~J-l 0.04 

( 1 : 1 ) 

LunL'1iu:1~~rltl11~LrlU 9-40 U~~L~iJltl~l~lrlU~~n 1.89 

( 1 : 1 ) • ( 2 : 3) LL~~ ( 3 : 7 ) ~ Ll1~tl~iltlUl.Llllll 

LunL~u:1~~rltl11~LrlU 41-55 ~~L~UltlJ-lUI~l~ 0.48 

( 1 : 4) 56 u~~ L~UltlJ-l Lil~tl~ 0.47 

1~~£ltl1'l~LrlU 57-58 ~'llU~~L;Uliltlu 0.03 

1~~£ltl1'l~LrlU:L~rllUtl~ 59-60 U~~U'~li'1~~nM~Lfi~ 0.38 

(9: 1) 
.; 

LJ-l~n£l~ 



2S 


I I 

I 
~1~U~lU~ ~n"t! (!:; ;r~ 1~l!1lrl:: ;",,11.1 Uf",IUn(, II 

(fi~'l~lUI~UUi~l~1) (n'~ ) 

1~~~BI'~lnu:l~nlUurl 61-63 U~~4Il1~iHi)~ 15tJl'J~ 0.02 

( 1 : 4 ) Lli)>lU~'l~I~~i.l-..j 

I~muu~ 64-66 U~U~l~~i.l>l~U 0.08 

2.4.3.2 nl1llUm:jl1'1lB~~I~lJ~lU~ 103-10L. (S12..1 

Ui«l'rli~U~hU~ 103-104 ~ln!fi.l 2.4. 1 ~'l~~n"d~ dJu 

-2.07 m~ 

.. 
;nnirun~~tl~~ll~ltl~lnl~::~nmh--1 1 lL~ll Ru . 
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. 

~l~U~lt!~ 
I 

~ln"~::~lu ~mffil:;~11 Ui1-runiTl1 

(ff~11~1t!1~uui~1~1) (n'~ ) 

LunL~t!:1~~~B11~Lnt! 1-32 7lB~LL~~~'lJ11i)~ L~~iH 0.06 

( 1 : 9) 

1~A~B11~Lnt!:L~nlt!B~ 33-52 u'""GJt!~ L~U1Ut!ilB~LL~~~il11 0 .52 

( 19: 1 )LL~:: ( 13: 2) 

1~~~u11~Lnt!:L~n1t!B~ 53-68 U'""GJt!~U~l~i)~L~~i)~ 0.32 
, 

( 9 : 1 )LL~:: ( 11 : 9 ) 

- -t cl2.4.3.3 nl1LLUnrll'71B~~~UI1l1t!n 33-52 

t!"rll'~"~U~lt!~ 33-52 .n n9'l'l~~ 7 


u~till L~fJ1Ut!'lliNLL~~~'llllmin O. 52 n1~ ~1'll~~~ilB~~~tl1'llln~LLn:: L~~~,h~ 1· 1JllJ'\~ 

i~rllt!n~iit!~~ti~~u1~'l~11nm1w ~~u'::nuU~lfJ zeli te . min 6.40 ni6J ~rl6Jnu 
"

activated charcoal min . 1.99 ni~Lnt!~l~~iuv ~l~l~nl''\t!~tl 2.5.4 ~lnut! 
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~l')1ltl:::;)l1.J 

(ff~jl~lU1~1.JUi~l~') 

LnnL~u:1~~tlil1'~L')1U 

(2: 3) 

1fl~tltl1,nL')1U 

1fl~~tl1,nL')1U:L~')1lUiltl 

(9: 1 ) 

1fl~tltl11nL')1U:L~')1lUtl~ 

(1 : 1 )LLrl::: ( 1 : 4 ) 

tl,~ushu~ 


1-3 

4-8 

9-12 . 

13-15 

16-22 

I 
~n'da.::;jl1 Ul1rumnl 

(n'~ ) 

'7lil~LL~~~illl 0.24 

~'lUu~~Lnulu~~1 0.03 

~1lUUliJ~ LnfJ1 0.02 

~'lUU~U~L~~il~il~L~1.Jl 0.02 

~11UUliJu~L~~il~ 0.01 

~ ~ J 
2.4.3.4 	 nl1LLtlm111~tl~tllflU~lU')1 105-108 (S1.2J 

UI~11rll~U~lU~ 105-108 ~nn1ftl 2.4.1 ~~~~m;1l!::: Li)u 

L 	 • 

min 63. 78 n'~ L{jU~l~flifu ~lnii\ln:::~m~~l1~lt1~l'11lrl:::rllmh~ 1 LL~l LftU~l1rl:::tli1.J 

http:lUU~U~L~~il~il~L~1.Jl
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I 

~l'i1liil~iilltJ ~1~'lJth\l.~ ffmtCl.:: &1l i 
 Ul1rUmlli 

(ff~'l~1\l.1~U~1~l~i) (n1~ ) 

LnnL~u:l~~~il"~L'i1U 1-4 
 U~U~ Ll~~()'1~U'Zll)~lL~~~:Jll 0.15 

(1 : 4 ) 

LnnL~u:l~~ail"~L'i1U 5-6 
 u~u~lL 1l~l)'1 0.35 

(1 : 9 ) 7-17 
 u~~ Lnm~Ul-I~n~ L)'~rN~tlU 0.68 

l~A&ltl',ilL'i1U . 18-21 
 uliJu~ L nm!Ju 0.08 

1~~&lu'1i1L'i1U:L~'i1lUil~ 22-24 
 ii~~L~m1fu 1.44 

(19:1) 

1~A~u11i1L'i1U:L~'i1lUa&l 25-26 
 ii~U~L~tJltl~L~~il~ 0.22 

(9: 1 ) 

1~~~u11~L'i1U:L~'i1lUa~ 27-29 
 ~liJu~LntJll)~ii~l~ 0.12 

(4: 1 ) 

1~Aail11~Lnu:L~'i1l~ila 30-33 
 U~U~L~~il~~U 0.24 

(1:1 )LL~::(1 :4) 
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" l1::::~i)t1l,nl~lfJ~l'n,~::tllfJ LifJ~911~~11~iii'l~lnUilfJl.tJl1llnn~i) L iin L 'll\.\ S11'~::~nm·l~~ 

L~m\.\i)rl l.~lJt11'11::~nfJ~¥~I1::: 800 'lll-J.3 \.\Im\tl::::~l\'\ ( fraction ) ~l.~tJn~w.LlJlJ 

~"l.J~lL~i)1.~~1~111:::~lfJaun~~L~~iltJ1~1~'tJ'::~lW 10-15 ~.3 ~ln~\.\\.\I~l'rl::~lfJ 

" ~ ,~~ jj'lnl~::,nfJ ' ~~mhu~ ~m:!CI::~l' UI'mU1~l' 

(a~'1~lU1~fJtJil.Jl~') (n'~) 

u"U1~UI9l1mrnflLilOL 'DU 1-35 1. 76S21 
. , 

I 

LilnL'Du:~aa1'~v'l.J 

(9: 1)na:: ( 4 : 1 ) 

I 
LilnL'Du:~~a1,~a,~ 36-50 u"U1~~~u~Ul9Ill1tJU'tIa'm~'l 2.10S22 

(4: 1)na:: (3: 1 ) ~'tIll 

I 

51-58 U~UI~latJ~~n~tJL~l.J 2..46LilnL'Du:~av1'~v'l.JS23 

~'2Ill(3: 1 ) 

http:a~'1~lU1~fJtJil.Jl
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, 

,ii~ ~l'i1lrl::~nu rl~u~hu~ ~n'dG!::~l' ~-nrumn, 

(ff~'1~lU1~U~i~1~') (n1~ ) 

4 


LunL~u:~rlv1'~v1~S24 59-100 
 U~U~L~Ulu~UI~lrl 1. 34 


(7: 3 ) ( 3: 2 )LL~:: ( 11 : 9 ) 

4 


LunL~u:A~u11~u'~S25 101-120 
 U~~L~UlvuUl~lrl 0.62 

(11:9) 

4 


LvnL~u:Arlu11~u'~S26 121-136 
 U~~L~Ulu~L~~u~ 0.61 

(11 :9)LL~::(1:1) 

LunL~u:A~u11~ui~S27 137-163 
 U~~L~Ulu~L~~u~ 0.55 

(9:11)LLrl::(2:3) 

L~nL~u:A~u11Wui~S28 164-199 
 itiiu~ L~m~U'llu~LL~~~'llll . 0.59 

(3:7)LLrl~(1 :4) 

Arlll11Wlli~S29 200-204 
 U~~ L~m ll~~1 .. 16.45 

S210 A~ll11Wlli~:L~nluu~ 205-209 
 UI31~L~Vlll~~1 1_55 

S2 11 . (19:1) 210-218 
 UI31~L~V1B~I~lrl 1.12 

S212 A~ll11Wui~:L~nlull~ 219-230 
 UI31~\!I9Il~~U'llu~LL~~~ 1.80 

(9:1)LL~~(17:3) ~1~ 

.S213 A~ll11Wlli~:L~nlUllrl 231-252 
 l!I31U~U/;\lrlml~ 2.76 

(4 : 1 ) • (2 : 3 ) LLrl~ ( 1 : 4 ) 
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4 

2.4.4.2 n11~M~~Ug~S~'~Bln'~ 

Vl'11-:j~ 11, ~sln11~fl&iilUA11l-Jtlll-J11 Cl'\i!nl iULJ~\l nl1 L~iOJ L~LJlfl'2J tJ-:j~i!il'l '\'WJ.L~ii1:::~T\! 

~LLtJn1~~lnri-:j~nfl'\i!Aii1tJI1'''W'l-J ~Al1l-J L!rl-Jni!~l-:j 1 

1~rl ~li!71lH L~tJ1L~i!~Al1l-JVll~Al'l-JL!rl-J~i!~'\l 1 

~i!!r11 

~Anbl 0.001 0.005 0.01 0.02 0.05 0.10 

11n 105.16 .S21 108.75 119.29 99.53 -

nlu'\u 88.35 89.32 83.77 - 91.93 -

11n -91.17S22 75.61 - 60.67 66.92 

nlU'\U 106.45 - 100.73 - 106.28 96.97 

11n -S23 85.53 92.03 - 82.01 70,53 

nlU'\U - 94.36 92.89 - 87.47 67.07 

11n 108.29 121 .09 126.74S24 . 119.08 - -

nlU'\U' 141.. 80 98.29 · 86.05 83.62 - -
. 

'nnS25 102.66 115.64 131.98 120.34 - -
nlU'\U 102.69 106.10 145.71 88.35 - -
11nS26 90.47 . 70.71 67.28 - 29.94 -

nlU'\U 102.69 96.18 -87.85 84.91 -
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fl111~~ 11 (Q\v) 

1l1G1 ,hV.Llv~ LtiviL~V.~~11~~11~~11~L~~~V.~1~ 1 

~v.itn I 

I~Amn 0.001 0.005 0.01 0.02 0.05 0.10 

"nn 93.12 73.74S27 -66.46 10.86 -

nl1J1.1J 102.37 88.82 79.22 - 74.00 -

11n 97.27 90.63S28 63.49 -48.94 -

nl1J1.1J 101.23 82.80 83.77 67.13 - -

11n -S29 85.61 -81.55 73.03 89.29 

nl1J1.1J - 102.69 100.35 - 87.67 83.12 

S2 10 11n - 87.35 74.97 - 85.31 76.55 

nl1J1.1J - 93.72 -93.22 82.48 82.30 

S211 11n 91.00 65.98 50.19 - 9.83 -

nl1J1.1J 81.01 · 63.23 .68.60 - 4.08 -

http:nl1J1.1J
http:nl1J1.1J
http:nl1J1.1J
http:nl1J1.1J
http:nl1J1.1J
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111t1 ~TUll tl~ lUtl'l~~~All~Ull~All~l~~~~~l~ 1 

~~~ll 

~Hmn 0.001 0.005 0.0087 0.01 0.0175 0.02 0.05 0.10 

-'nn - -91.24S212 69.98 - 42.60 20.25 

-nl1J'\u - 78.05 - -67.63 52.96 44.01 

S213 11n -91.64 109. 15 115.72 - 108.13 - -

nl1J'\1J 88.99 88.35 - -78.08 -65.95 -

11"rlU';l-l~ql1i'\Unl1fi1Jfi~nlj l ~i'1!l ~1J1~1It)~~U1fyj~t)Ull~n~1~ilu 1'1lJW1Jil ~~~.S2 11 

t)~~tJ1~nt)u 4. 04x1 0-2% 1fllJ-!rm-Un~U~lll«~ Utl~Al1l-ll f~1ru O. 05 n1~: l'l:1tltl1tltl 1.5 
" 

Llt1fl~ql1~'\unl''lfi1JIT~~n n~q'1 jtJ~tl~lnAt) S212 ~tJ~~tJ'~ntJ1J 6. 49x 10-2% 1'1m'i, 

~i'rn~u~lll~~ lltl~Al1~ L~l-J1ru 0.10 n1l-J: L 'I1tl~1rlt1 1.5 n-ll-l, S28 ilt)~~tJ1~ntl1J 

2. 13x1 0-2% 1Pll.l\l'iimn~unLL~~ Llrl~Al1l-l Llll-JllU 0.02 n-ll-l: L 'I1rl~1rltl 1.5 nil-l, S27 

LLn:: S26 ~!lt)~RtJ1::ntJ1J 1. 98x1 0-2% lltl~ '2. 2Ox1O-2% 1Pl!Ji.rmirn~u~lLl«~ All-ln'~1J 

1A!J~~11ml~Al1l-lLfl-J1r'U.L~lJ1nu~tJ 0.05 n-ll-l:L'I:1tl~1tlt1 1.5 n-ll-l 
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2.4.5.7 nljLLUn~11!Jtl~~'>l~nf1iUL~mUv~ 1~fJi~rr1AAtl~~U1'?"1.J1 1r1n·n~ 

"'~'>l~l nu,~ '>l~n"iu L~mutl~ ~l n7ltl l. 2. 3 ~n~n"~l fJ LuYl(lLLtl!fi Lfilii 

L 

~l niiuUI~l j~::~l ml~~::~h \JJ.jl'Yl"~tl1.Ji liltl'>l ~tJ1:: ntlUlll'>l Ly\~ 

4 I ~ • 

L~l~lUnU Ll~lUI1~'YlIiWui~'Ylti~lnU'>l~U1~Ul~nlifln~~n, ."itlnliin high per

formance liquid chromatography ~~nliLLEJn~lilltl'>l~~~n"iuumluv~ LL~"'>l~-.l 

~l'l'>l~ 12 

http:JJ.jl'Yl"~tl1.Ji


3S 


,li~ ~l'Y1ltl::tlllJ 

(ff~'1~lU1~lJUi~1~') 

1flrltltl1,ijLYlUS3 1 


1flrltltl1,ijLYlU:L~Y11Uv~ 

(19:1) 

S32 1flrl~v1,ij'LYlU: L~mUvtl 

(19: 1 ) Utl:: ( 9 : 1 ) 

d . 

1~rltlv1'~bYlU:L~Y11Uv~S33 

(9 : 1 ) Utl:: ( 4 : 1 ) 

S34 1~A~u1'~L'YIU:L~'YI1Uiltl 

(4: 1 ) 

S35 1flrltlv11ijL'YIU:L~'YI1UVtl 

(7:3) 

S36 1flrltlil1,ijL'YIU:L~'YI1UVtl 

(3: 2) 

S37 1f\rltlv1'~L'YIU:L~'YI1Uv~ 

(1:1),(2:3) LLtl :: 

(3: 7) 

S38 1flrltlv1,ijL'YIU:L~'YI1Uutl 

( 1 : 4) L~~:: L~'YIl Uil tl 

tl~u,hu~ 


1-7 


8-12 


13-27 


28-45 


46-57 


58-61 


62-71 


72-93 


94-102 


~n'MOI::~l' 


rl'lU~L~~tl~v~L~lJl 

ul31~ul~ntll.lU71v~LL~~~7111 

ml~ 

U~~U~ltll.lU71v~U~~~ 

4 


L~tlil~ 

U~~U~ltlm!~l.IU'lJv~U§~~ 

L '" .,mv~ 

U~U~UIt91 tlLL~~lrufl 

ir~irl,n tlLLf\~lru~ 

UI31~UIPlltlbLfl~HUfl 

irl31lWirlt91tlLL~~~Uf\ 

UI31~U~ltl~Um1f\ 

UIm1n~l'. . 

(n1~ ) 

0.07 

2. 25 


9.52 

25.77 

3.71 

2.50 

2.69 

0.29 

1.19 
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• 
2.4.5.2 nl'n~~vU9n~nl~nlDl~ 

~ 13 

L

fllI1-.J~ 13 	 r.J~nlll1~GivUH11J.l~1J.Jl·H)1.~nlIUUU'mlll ~1~ l ~U1fl1lv-.J~\4iJll '\'W.L~~~~l~ 

~llUn1~~ln~~~n~'\\4lJ.JYIl\4vi'1 ~~nl~ll1rJ.J1f~~l~ 'l 

~1~1ltH~tl.~hl'\l~ L~v1L~~~Hl1J.J~11~Al1J.JL~J.J~~~1~ 'l 

I 

~~mn 0.01 0.05 0.10 

1111S31 57.64 22.24 24.64 

nlu'\u 94.35 87.'37 61.79 

1111S32 86.97 0.00 0.00 

nlu'\u 89.70 25.91 0.00 

1111S33 126.43 6.28 7.95 

tlllJ'\lJ 73.00 77 .30 48.47 

1111S34 165.25 70.05 8.32 

tlllJ'\lJ 96.32 78.22 79.14 

1111S35 145.29 75.60 34.38 

tlllJ'\lJ 100.92 77 .30 77.61 

1111S36 120.33 ·123.66 40.11 

tlllJ'\lJ 114.42 79.75 65.64 
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,;J1ne.Jam1l1ilLH1U~()R-lhunn-l~ 13 Yiun hUL<fia::H1u~Ll[Jnti,;J1n;-lRriilLu 

L~l11Utla ii'll1iLUm1£Tu8-l m1L~1 tyLiiu1!111Jtl-l,;wu11 ri ElULl!11n~1-lriu lil[JYiU11 832 ~-lij 
.. -1!, ......... J1 ... l:. .I 

El-lmh::nElu 5.84x 10 % liltluTvlUnq)U-l1Ll'YI-l LLRil-l'll11iLUm1[JU[J-llJ1nl1Ril 1B-la-l~1, 
'" A'" ".1 	 -1 1 !' .,... ...
fiB 8 33 	Lla:: 8 3 4 'Il-l~()-lfl1J1::nElU 1.58% LLa:: 2.29x1 0 % il[JU1'Y1Un!11U-l1LL'YI-l ctl1~-

~1Y\U lil[J,;J::~,;J1'H\n~fl11~L,r~,ruLi)r.nriufiEl 0.1 0 nf~ : L'Ilaa laR 1.5 nf~ 
~ 

, ...... .. of .r 
mJLL[JmnHmJTlJ1~UJql11i]nmm 

lil £JL~ ()n~,;J11nnL uLLttia::H1u ~ijq'Ylil11-li1·1111'.~ R-l ~1fhm1Ll[Jnii1 [Ji! high 
~ 

performance liquid chromatography 
A "'" ~ A A

2.4.6 	 mJLLunH1J1J£l.;JH';HJOflJ.1U£ll1fHLtl'llLCflctl 

..: ... , .... 1 ..... ., ~ 1 ~ 
2.4.6.1 	mJLLUDR1DJ£l-lR.;JHDilJ,ULtlYlfHLEI"mCflCfl ijEJ1DJltlfl~lHflJm 1101111 

u1;.;JLnlilLULtlYiaLltl:aLctl!11'Y1Un 14.99 nf~ lJ1'Yi1m1LLtlmi1[Ji~ 
flEla~u1f11~11'Yl011~ lil[JLLu.;J~TYh 2 flf.;J -:J a:: 6.69 nf~ LLa:: 8.03 nf~ ~.;JLitlaiju1 

~ 

Ela~iju1 NO.1076 'YIun 81.4 2 nf~ LLa::Li:ammL,;Ja 'YIun 7 9.88 nf~ ~11~~1ilJ "l1::
~ 

.... #,t.J ..... d 4CII~ .., "'.1 A. I 

fI Ela~Uil1 t1!111l11a::a1 [JLJ[J.;J !111~fl11~~'il1U£l [J L1J'VI1~1nfl El LmlL'IlU R11a::a1[Je.JRUl::'YI11-l 

UJnL'Illl.flUfla £)hijLl1U Lilfla £llJihfill. R11a::a1 [Je.JR~,.::vd1.;J Lilfla ()hiiLl1UrlUL~fl1U()a 
r: ..I l:. 3. • . ..111 ~tI ~ 


L~mU£la LnUR11a::a1[Jl1'!f::()tln~1f11.;Ja:: 150 'Il~ U1LL!11a::R1U (fraction) fI Lil L nau 


"'11·.... , ... "'tI 	 3 l:. • tI
LLUU1f"n~~1LVI £) Lalil1ma::a1£J£l £) n L'YIL'YIa £) 1::~1m 10-2 0 'Il~ ,;J1nuu U1 R11 1::n£lU 

fftii'LLttia::R1 U~1f1ilR()U11ij().;J ~tI'1::n()Ufl1.;JLflijL'VIil£) UnU'YI1()hi lil [JL'!f"in;uLLaf lf11~1-

ll1nT1~ ~11~1m11Lu,r£l 2.5.3 "1~1hU~L'YIil£)unUL,r1ii'1£Jriu LLa1u1LtI.yi1Liu1Rfli~1n, 
D-l;fulil[J1~ fI()a~u1f11~11f1n11~.ft1 LLa::1m11~lD~an e.Jam1LL£JnH1'1'i1El-l;.;JRrlil 1u 
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~l'YII~::tllU ~1~U~lU~ ~n}j~~l"i Ullru:n~ll 

(a~11~lU1~UU1~1~1) (n1~ ) 

1 

. d 

lunl~u:1~R~a11~l'YIU 1-2 u~u~u~lmn1Y1 0.09 

(3:17) 3-5 A11U~i:lll 0.01 

lunl~U:1~Rtla11~l'YIU 6-9 UIiiU~U~l~l~~ 0.01 

(3:17) ll~::: 

1~A~tl11~l'YIU 


1~R~tl11~L'YIU:L~'YI1Utl~ 
 10-12 UIii~L~m~U 0.02 

(19:1 ). 
1~A~tl11~l'YIU:L~'YI1Utltl 13-16 u'lii~ l ~f.nBtlU 0.14 

(9: 1) 

. 1~A~tl11~L'YIU:L~'YI1Utl~ 17-20 UIii~L~Ultl~L~~tl~ 0.77 
. 

(4: 1 ) 

1~A~tl11~L'YIU:L~'YI1Utl~ 21-24 U'lii~i!I~l~~U 0.06 

(7 : 3 )Lm::: ( 1 : 1 ) 

1~A~tl11~L'YIU:L~'YI1Ua~ 25-32 ~~U~l~tl~L~~l 0.55 

(1 : 1 )LL~::: ( 1 : 4 ) 
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I 

2.4,6.2 n11n~~vunnBnl~nlnl~ 

1.G1~'Ulm\~:::'hv.~LLlJn1~ l.u~v 2.4.6.1 l.nml~vUYllll-Jt11l-Jl"Hl1.Unl' 
" 

VUil~n11 L~1~L~U1.~uv~~'U~11~vV. ~1l-Jl~n11 (27, 28) ~~n11n~~vUU~~~~~~111~ 

~ 15 

1~~ ~l'U'llil~~U~ll LUil1L~U~~11l-J~11~~11l-JL~l-J~U~1~ 1 

~Amn 0.001 0.005 0.010 

"nnS4 1 31.87 0.00 0.88 

nlu1.u 136.43 100.77 63.56 

11nS42 69.67 27.47 0.00 

nlu1.u 177.52 136.43 122.48 

11nS43 47.69 15.16 0.00 

nlU1.U 165.12 135.64 48.06 

11nS44 85.26 38.11 3.85 

nlu1.u 115.98 62.83 39.41 

11nS45 94.42 75.83 6.11 

nl1f\u 123.79 100.74 62.08 

11nS46 91.50 104.78 96.41 

nlu1.u 98.14 108.18 104.83 

11nS47 94.29 95.62 82.07 

nlu1.u 103.72 93.32 91.45 
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2.5.1 nl1fl11~'rnG9l11~1-11111-1'!lrHu11 n 

il11 n n~n'l:1O!::djmJ~ml111l1~'!l11,run 1.Z3 n1J..1 (4.1Ox10-2 % 

1Ylm'iI'lWn'llfl--1-:Il 'Ill 11'm.Jl 3VlLL~-:I ) 1ym~tlJ..ll 1-1111, 65-67 rHAl L'Il11 L~tJ~ n~l Rf Llh fhJ 

0.94 [LtlnL'Il'U:1~A~tl11ilL'Yl'U (9:1)] ' 1111 n 1~~lnAm)J..IthA1J..1l1'Yln11~'!l1N~-:Il1n~ 
, 4 , 

~lnL tln l 'Il'U ~-:I~nndhtJl tlnL 'Il'U LL~::'YlI'\\{'U'~'YlB1f\tJnl1¥lm.j~n~lmLfl:n1f\'U- L ilnL 'Il'U ~-:I 

, ~nnnl1'r1f\£1il'U'Y1l-:I L Ail '\'l'Uil 1111 n ~::'\~mlt1'Un'UlJl)itJl Liebermann-Burchard, 

2,4 DNP, 5% FeCl3 LL~:: Br2 '\'U CCl4 LLilfl'rh ill1 n ~'\nil11t11::nil'UlJ1::Ll1'l1 

ilLf\il1iltJ~'r11il1f\1L'Ylfli~'UiltJ~, ~~l~Ali'UflUt1'\'U1J..IL~Qt1, ~'\nil11t11::nfl'U~'Uflt1 LL~Ln'U 

il11~riJ..l~1 

B'U~·n L1flil Lt1nfl1J..1 (ttl~ 9) '1::t111no L \l'tl(1::LLn'Unl1~~n~U'!lfl-il~ 
L, ' ' 

CH3 LLt1:: CHZ Lrnii'U i1-:Iilflf\A~fl-iln'Um1'Yl~ilfl'U'Y1l-iltlnn;rn LAn '11n1Jfl~F~~-iln~11 il11 n 

Ul~::LD'U~11t11::nil'Utl1::Ll1'Yl1v1~1Ali'Utlu1~f\1-il ~-ilLriil'U~lLtlitJ'UL~tJ'Un'U~Ltlnf\1J..1~tl-il 

il11t11::nu'U1tl1f\1Ali'Uu'U1~~1-il 'tI('Uililffn'l:1~Lwnflunu (29) 

'11n7ffl~~~-iln~11-n-il'r1J..1~ LLilfl..:J'h il11 n Ul'l:: L DtJil11t11::nil'Utl1:: Ln'i1 

1tl1~1~li'UflU1~f\1-il ~-ilillJ..l11n'l1ln11fluUu~U~U1A1~~~1-il'!lfl-il il11 n 1~ 1f\tJ'U~1 

d 
(1t1'Yl.. 

20) '\'l'Uil ~11 n '\~~l retention time Lnln'U 13.51, 17.36, 22.36, 29.30, 

38.16 Utl:: 45.44 'Ul~ ~lJ..ltll~U LLtl::'1lnn1l~nl1L~tJUJ..Il~131U (1t1~.lO) . ftmJil.. 
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, 
nf)S1l11J1~n1)'U 

nonacosane 

triacontane 

hentriacontane 

dotriacontane 

tritriacontane 

tetratriacontane 

~m1J.J L~Qu 

C29%0 

C30H62 

C31%4 

C32H66 

C33%8 . 

C34H70 

~J1nYll~(i'h'l 

CHr(CH2)27-CH3 

CHr(CH2)28-CH3 

CHr(CH2)29-CH3 

CHr(CH2)30-CH3 

CHr(CH2)31-CH3 

CHr(CH2)3rCH3 

~nsnJH~n~• 

408 

422 

436 

450 

464 

478 

tJ1l-J1U1.1l1 (%) 

1. 98 

1,03 

26.12 

7.34 

62.63 

0.88 

1V1!JUIm1nLJll~~1'll11'tHJL~mL\f~) 1Vl"rlrlll~L"rI~1 80-81 fHA1L'Il~L~!JSl ~~l Rf LthniJ 

0.90 [L M L 'IlU: 1~Arlf)11i1 L'(\~ (9: 1 )] El11 'lI 1~·;nnnl1'(\~t.)~~~1A1l-J11,(\n11'~hlU~~~ 
,. I 

rln~'nn L fln L 'Ilu :a~~n1!dh!J Llln L'IlU: 1~Arlt.)11i1 L '(\u (9: 1) LLrI::'(\l'\lfui~'(\51.fll.Jnl''l~n~~n 

~1l.J1~Arlt.)11i1L,(\U-Ll-J,(\lUf)~ ~~~lnn11,(\flElt.)iJ,(\1~LAi1 ~iJil rll' 'lI ~::~~~~~'UniJ 5% 

FeCl3 LL~:: Br2 ~U CCl4 LLrl~~il rl11 'II 1Jl~nEll'\J'::nt.)iJ~lm LL~ dh~l,~ril-J~l 

nl'~~n~mLrl~'l.ltJ·nlll~ni'Ut)~'IIt.)~ LDEl L11t.)i~Yll13-J~ 1730 'Il~. -1 LL~::~mt:U:: Lui'll::'lIt.)~ 

1t11f1'~ni'Ut.)u 
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~1~1lH G'lnllii1lSl1i'U1::n1)U Uv\11.rl1'l~11~ tJ1~1 Clii11 (%)~m~L~~~ . 

410octacosanol 1.21CHr( CH2 )27-0HC2SH5S0 

424nonacosanol 0.53 \,CHr(CH2)2S-0HC29H600 
I 

438triacontanol 32.15CHr(CH2)29-0HC30%20 

452hentriacontanol CHr( CH2 )30-0H 3.38C31 H640 

466dotriacontanol 60.03CHr(CH2)31-0HC32H660 

tr"i triacontanol 480 0.15CHr(CH2)3rOHC33H680 

494tetratriacontanol 2.54CHr( CH2) 3rOHC34H700 

LLG'l:: L\itl'Fnn"\unl'nt!1.fl11~~ ~11 !l "\~lU!l()~mfl Wtrhl.li~10lGl11~ 

1~~UmJ~ln .~~~U~~~11.11~il ~11!l dJU«111.11::ntlUL ()~ L'r1V·h::~il-..lLLf)~nmH)~1-Dfl1-..l 

(C28-C34) nun1fl1.~fl1'l ~'l~~1~11n1::~~~lU~1'UtlU1~ ~~~ljl~~ 17 

2.5.3 n11~11~~lij~11.~1-..l~~1'l!ltl'l~11 ~ 

~11 ~ ~ffn"r1IJ!:;LDu!lil'lLL~'lu~0I31~!l11m!n 0.03 n'~ (1.05x10-3% 

l.fltlltn-rumm"Nl!llT7UfJL ~flLL~-..l ) ,fllffiu~ L~~l 81-82 (HAl L'lI~ L~m~ " ~Al Rf Llhnu 

0.49 [LtlnL'lIU:1fl~~u1.1~LnU (9:1)] «11"~ 1~~lnn11nl~uff~~1.~1~11nn11~!lu-..lri'l 

~nfl~ln Ltln L 'lImm::~~u11i'1ui~ ~-..l~nndhtl Lun L'lIU: 1fl~rlu11n"Lnu (4: 1) LLrl:: Lun L 'lIu: 

4 

~~tl11i'1()i~ ~ 4: 1)nu (3: 1) ~l~~~U LL~::nl'\~ui~11~1fltln11f1m.J~n~ltl1fl~~u11il Ll1U 

-L~l1lUl)~ LL~::~lnn1111fl«ilUl1l~L~~ WUl1 «11 A ~::"\~~.mnUrlU 5% Fee13' LL~:: Br2 

l.u CC14 U«fI'l11 «11 A 'Ul1.n~111.11::nuU~Uiln" LL~h DU~11~ri~~1 
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~U"'11 L1)1~ LtJn~1~ (~tJ~ J1) Ll~~'lLLOlJnl1~Jln~'U..Ll~'l ~~ L~u~n~~ 

Lll'r'il::LlV~"I~LL1)f1ntJIHl~tJ:lJ.J{)il ~Alll-J~ 3500-3100 'lll-J.- 1 Llfl:: 1050 (C-O) 'lll-J.- 1 

LIt.. I 

uun~lniiu'l::wu L~iI.HLLOUnl1~~n~U'lJV'l"~ CH3 lL&1:: CH2 iI~tlnUL tJU1'llfl1~Ul1 L-rhiiu -n'l 

Lritl L tJ1tJU l ~1JUrllJ~U"'11l1~~ ll.lnY\1J.J7HNLLu;1ntle:ltl~1'll~1'lUll~11tJ 'HlJ-hilri'n"tiQ!:: L trntlUrlU 

LlOUnl1f\~n~U 
" 

('li~.-1) Alll-J l ~l-J LL~f\~~n"ti~ 

3500-3100 tJlumn'l o-H ~\~LlJUflf\'lHN R-OH 

I 

2910, 2840 ~'l C-H £1Ul.lUUfllil~tl'l CH2, CH3 

1460 tJlunNl'l C-H 0 ~mLUU'ltlLltl'l CH2, CH3 

1050 1.l1umn'l c-o ~uiLUUfl~lLN:: o-H ~ULLUU'ltl 

730-720 LllUmn'l C-H ~ULLUU'lmLUU1AN'lLltl'l (-CHr )n' 

n~4 

t

o ';nn1ltl~N~'ln~llii''lmJfl LlGl~'l"h Gll' A \h~:: L~~l'Ll'::ntlULl':: LilY! 

utlNntl~tl~1~~''l ~'l~1~1'nY!lnl'fiuUu~ij~U1A''l~~1'l'lJtl'l ~1' ~ 1~ 1fltJU~lLtJiuu 

~1' A ~::'\~Al retention time Llhnu 5.15, 8.10, 13.19, 17 .54 LL~:: 22.10 
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GIil11WJ..:w'h'l m~1.tH~n~ tJ~~nc.ll1 (% )~~j"l\J l S1~S1£iJlll11.J1~m:nJ • 

410 3.37CHr(CH2 l2rOHoctacosanol C28H580 

438 3.08CHr(C~2)28-0Htriacontanol C3of1620 

466 25.29CHr(CH2)29-0Hdotriacontanol C32%60 

480 7.39tritriacontanol . CHr(CH2)30-0HC33H680 

494 60.87tetratriacontanol . C34H700 CHr(CH2l31-0H 

2.5.4 	n11~11~~lG~11A1~~~1~~iJ~~l1 ~ 

~l' ~ ~~nM~LU~~n~1.JL~~~~llwUn 0.80 n1~ (2.7Ox10-2 % 

. 1fluirn,n1nLleN~lilll.ytlU L~mLl{~ ) 1~~~tl~ L~~1 140-143 tl~Al L1!S1 L~im il~l Rf 

L~ln~,0.67 [LnnL1!u:1~A~u1'~Lnu (3:2)] ~i' ~ 1~~lnn11nIAu~~uIA'~11nn'1~ 

'lltl~~~~nVl~lm tim 1!u, A~u1,·,.ltli~n~~ Lil'nmLV:n L~~ ~~~m:!::~lt1 Ltln L'!:Iu: 1flA~tl1,il Lnu 

", 	 . 
~1~~1~~ ~lnuun~Wui~n~1flun11~n~~n~lULtlnL1!U ~~~lnnl'nfl~u~nl~L~~ WU11 

~11 ~ ~::'\«~11~::~ltlfl L~tJ1n~1.JllniUl Liebermann-Burchard LL~::i'lBn~l~fl BrZ '\u 

CC14 U~fl~11 ~l1 ~ \b~:: LU~l 11.J1::nu~1.J1:; L[\n~ L9ltl1lltl~LL~::1llrl~~1 

~Ui'l11 L1fl~ L1.Jn~i~ ( ~1.J~ .12) U~fl~lL[J~m1~fln~ULL~~~ LU~m:!Cl::: 

'ZJtl~mj1t1fl1lln:n~Al1~rl 3600-3300 'lUJ. -1 ulln~ln?iu~LL~"~ disubstitued vinyl.. 
~~ni~rl 970, 960 ~.-1 LL~:: trisubstitued vinyl ~A"n~rl 840, 800 'lUJ.- 1 

http:L~ln~,0.67
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.5 140.67 

-CH=~ 
s t i gr.:Jas ter ol 

Ui'l::: Il-sitosterol (31-33) 

HO 
6 HO 

stigmasterol Il-sitosterol 

'1 
~l n1f()~i'l~n~ll~l~~\rnVl u~~'rh ~l1 ~ Ul~~LD~1l1~j~n()U~1:::Lnn 

" " ~L~()1tltl~ ~-;jii:u~~n'lnl1fi'UuU1\11~~~l~'ll()~ ~l1 ~ Bn~1~ 1~t1nl1l~1uuLnUunu 

'Wlril ~l1 ~ 

. 
'\.x~l retention time L'Ihnu 18.78, 19.75 LLt1::: 22:65 Ul~ ~~m~nu retention 

. 
time 'll~H campesterol, stigmasterol LLi'l::: Il-sitosterol ~l~i'l~U LLt1~ L~() 

(136-137 tl~~lL'DiH:nm~), campesterol (157-158 [H~lL'l!i'lLiiml) LLi'l~ stigma

sterol (179 tl~~lL'Di'lL:n~i'l) ~~~1~1~ll ~l1 ~ LDu~tl~N~~'lltl~ 9.77 % campe

... .d 
sterol, 35.69 % Il-stiosterol LLtl~ 54.54 % stigmasterol ~~~l'nrYl 20 
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400 9.77 

HO 

~-sitosteroIC29H500 414 35.69 

H 

stigmasterol C29H480 412 54.54 

HO 
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1YltJ\!lr,.iin'!lf)'l'l1'!l111'f)tJL~~LLlf'l) ~~m)mHml1 120-121 tHA1L'1l~H~m) nrh Rf nhnlJ 

0.93 [L vn L 'IlU: lYl~i=1tl1'lii L rl'u (3: 2) ]1?1'~lnnl1')'1I~v~:wi11r,.nn1'i1n11-rlili)-..j~'l~nrr'lln 

LM L'1lu ~'l~nnd\ltJ L~n L'1lu: 1~~i=1ll11j1 L~lU (2: 3) LL t1 :::~lnn11't1IYltl~:w.j,1Yl.1l-l11rml1{i151 
• , I 4 

iJv--1~I~lJ~huYI 105-1 08 'lItl--1~'li:ln~~l n L tln L ilu L~unu :n--1~lm1mll'\,llJ1 ,hl~1~~~)1tJnl1 
, 1 

~~l'lLLYl'lnlJlJnMtJl Liebermann-Burchard LLi=1:::lItln~l'l~ Br2'\U CC14 UMl'lll (111 ~ 

\l.l~::: L flu(11'ltJ'l:::ntllJtJ'l::: Lfl't11~'l Lm)"HluvtJ~LLt1:::ll.iril-l~l 

- 7Jtl--1(111tJ1:::ntllJtJ'l::: Lfl't1LLtl1'3-Jl~n ~Yll13-J~ 3070 (C-H) LLt1::: 1600 I 1490 LLi=1::: 1440 

(C=C) i1:w.-1 Utln~lnU~Yl.l13-Jrl 1250, 1020 i13-J.- 1 ~:::LL(11\'l~n'rlUl::L!rH c-o ~~lULlJlJ~Vl 

LLlJlJ(13-J~l~'l 1~tJ~1ftl\l':ln1'l~~n~w.L(1'l'!ltl'l (11'l ~ 

. 1tJ'l;ltlU L ~u L~l-lf)li(1 L tJmrll-l O;tJ~ -14 ) tJ'lln{l~OlrI!Hll'!lrN1tJ'l~f)U~--1 

LL(1~'l~m;Ul::LUVl1:::iJtl'lVl~Ll.Jl'l1\11L~:::VI~L~rt~U'\U furanofuran type ~ 0 3.02 (2H, 

m,CH), 3.85 (2H,dd,CH2) LLi=1:::4.23 (2H,dd, CH2) ppm ~ll.J~~lJ rhU~~Dliltl'l 

~L~1't1..1~~tlnlJ1'lLLtl1'l~1~n ~:::tJ'llnlJ~'WDl~ 4.72 (d,2H) ppm ~1Vt1U~~lDliltl'l 

6 1tJ'~tl.U'lltl'l1'lLLtl1'l3-Jl~n ~:::,\l{~'1!tflIl1~ 6. 79 LL~::: 6.84 (6H, m, CH) ppm LLi=1::: 

1tJ'~tlU'lItl'l~ Lm~u~ 6: 5.94 (2H, s, CH2) LL(1~'ln'lnl'l~tlnU~lu~r\tl'U;rl'l1l(~li 

http:LLi=1:::4.23


48 


. . 	 ,
'2JtH~11Ut:rU 20 ~11UtlU LLiii::·nnWiiinl1"i DEPT-135 LLiii:: DEPT-90 ~11UtlU-13 

. L~UL~l-Jtl11~LtJnt11l-J 'r'luLl-J1m1vn1utlu (-CH-) ~~0l::tJ11n{)~~10l~.5 54.24, 85.69, 

106.41, 108.09 LL~:: 109.06 ppm ~lULl-J1I~uYn1utlu (-CHZ-) 0l::tJ11n{) 2 t1t¥O[101 

~ .5 71.61 LLiii:: 100.99 ppm LL&1::~rm1U~ntl L't1tliU11~liUtlu 3 tl::fWl-J tJ"'lln{)~~01~ 

.5 134.99, 147.00 LLtl:: 147 . 88 ppm 

354 


1l-JLtlQiii1~LDu C2oH1806 1~V'r'lUll 0lIulU~tl~1tJ1~tlmLiii::~11UtlUOl::~u~~~tl~nU~tl~iii~u~ 

1tJ1fltlmLiii::~11UtlU-13 L~u L~~tl11~ LtJnfl1l-J LLiil::Olln~~"n~JL iilQiii ~ll-Jl"H\Y\lulO19!lll-J~ 

I 

D~~l (double bond equivalent) L~lnu 12 

" Olln~u~iii~~n~lll-Jln~~l-J~ 'r'lUll ~11 Ol U10l::LDu~11tJ1::ntl~1::Ln11 

" .
furanofuran type ~~~U~~11ln11LtJ1UULnUU1~~iiltll-JL~iill~u~ ~11 Ol nU~11tl1::ntlU 

J 
tJ1::Ln11 furanofuran type 11WU~U Sesamum indicum 	L. WUll ~11 Ol ~1~ 

" .
sesamin Au 120-121 u~~lL~iilL~Viii 0l1nUU~~LtJivULlIUU~vl-Jiii111~.. 

6' 
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, , , 
·11 iN~-:j~n~'1l n I i.lnl 'llW.lt1::A~ tl1 1 i'li.rhJ ~-:j Cln!ldh 11 I tlnl 'tiU: lf1A~tl11ih 't1U 11~::'t11'\\1iJ1i'1't1~ 

~ . , 

"L~~l'~::Rl11~J.Jl-:jnLJlJDn11Jl Liebermann-Burchard ll~::i'ltln'1l-:j~ Br2 "Lu CCl4 

ll~~-:jil ~l' '1 Ul'l:: 11Ju~l'lJ1::ntlLJlJ1:: IJl't11i'l1 I't1tli~Utl11~II~::-u.lri~~l 

~u1'I1l1 1~&1llJnVl1~ (~lJ~ 17) IL~~HLlClUnl1~~n~w.I~~ ~-:j l1J~n'd~ 

l~'tIl::l1tl-:jm.J\liJ~ntliltl~lJ3~Jljl ~~lll.J~ 3500-3200 'll~.-1 ll~::~~11~~ 1690 'll~.-1 '1:: 
~ v 

0.59-2.18 (m,CH3' CH2 ll~:: CH) ppm ~~dJu~n'dr.:.:::I'l·rn::'lliJ~~11lJ'::ntlLJlJ'::IJl't1 

lVl'l'l1iJi~umJ~ ~lu~l¥l¥l('J'1Jtl"l'rl~lv~'iJn~ 'l::lJ1lnil~i1!!\!l~ ¢ 2.51-2.95 (H,s,-OH) 

ppm Lltl::~~101~iJ-:j'WUl)::~ 'l::tl1lnO~lNlO1~ 0 5.13 (2H,d,-CH=CH-) ppm 

. AliutlU-13 L~UL~l.Jtlli~LlJn~1~ (~lJ~ 19) tI'lnD~~lml1iJ~AliUtlu 

27 ~{1J"illll ll~::'ll mm nT'fYlI DEPT-135 LL~:: DEPT-90 Al iUtlU-13 L~uL~l.JiJTi~ Ltlni11l.J 

4 4 ' J
'tILJL~l't1UAl'UiJU (-CH-) ~~'l::tI'lnD~~l~'t1<1 27.98, 39.11, 47.16, 52.41, 


54.90, 77.70, 77.84 "~:: 124.84 ppm ~lULl.J~~UAliUtlu (-CH2-) 'l::tl1,no 8 


· ~fYtY'llI ~ <I 18.00, 23.90,26.86,27.67,30.36,32.70, 36.44 LL~:: 38.34 


ppm LL~::Cl""'1UAltl L't1tl1UT1rll iUEm 5 tl::~mJ tl1ln£l~~l~ cf 38.71, 40.97, 


41.70, 138.01 LLrl:: 179.44 ppm ~lUIl.J~~AliUiJU 'l::tI':)n£l~t1!f!'on\ <I 15.15, 


15.59, 16.77, 20.95, · 23.22, 27.98 Llt!:: 52.41 ppm 1J1tJ"Lu~ih~rllm1 Lt1;tJU 


http:23.90,26.86,27.67,30.36,32.70
http:2.51-2.95
http:0.59-2.18


so 


" ~ln7rf)~fI~'Jn~ll~nYi~lrn~ LL~~·rh ~11 \l ~i)~l'lJj::ni)lJlJ':: Lll't1 

Lf)~L't1f)1V~~1~1L't1f)i~~f)~~ G~11A1~~tl~~f)~ ~11 \l ~Ul~::LflU1lJ1~~f) 
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-~~uUlm1n':Jll\j\jl'Zlll~DU L~mL-:f,q "immll:l.J Lmn 82-84 tHAl L'IHlL 1iu~ n~l Rf L~hn'U 

0.02 [L~nL~~:l~A~lllj~L~~ (9:1)] ~l1 n 1~~lnnl1~IAll~~U1A1~ll~n1l~~'~ll\j 
, . I ClI 4 

ft~fln~Fnn L~n L~~ -D\j~n'Z!dilrJ L1:lnL ~~: IF\A~lllj~ L~~ (1: 4) Llt1::'t1I"LfuJi~~~lf\Unlj 

nml~n~hulf\RsWl1ih~~-L~m~[m ~\j~lnnl1~F\~[)Um\jLA~ W1.J1l tll1 n ';j::"L~~~~u 

nmJDf)iUl 5% FeCl3 LW:: Br2 "L~ CC14 LLflf\\j 'h ~lj n 'UJ"Lntll1LJ1::n[)ULJ1:: Lfl~~~[)~ 

LLti::L1i~&1l1~~~1 

Lv.'r'll:;'llll\jl~Al iu[){lti~ 3500-3200 LL~:; 1710 'JUJ. -1 ~[)n~lnM\jWIJLL()um1~f\n~~mH 

'ZIll\j~ CH3 Uti:: CH2 ~~llntH 1J~1-D~'\jU11 

~ln~[)~~~\jn~11 £"L~L~~il ~1' n Ul~:;Ln~l'LJ'::n[)ULJ':;Lnnn'~ 

l-D~'\j ~\j~l~l,()~,nl,fluE~lA'\j~'l\j'Zl[)\j ~1' n 1~~lunl'~~Ln~lA'~11~n'1~Luiuu 

L~uu LL~ Ld[)\j~ln~l'1.l':;n[)ulJ':; Lfll1n1f\l-DYl,\j 'UJ~l~l,()~,m,i LA'l:;~~lmLn~lA'm-

lnn'1~1~1f\U~'\j ~[)\jnl methylation ~1' n ~lU BF3/MeOH ~~[)Y"L~~1.l'Zl[)\j 

methyl ester (~1' 1n) .nmJJ.L~1~\j~111.l'LA'ld LL~:;~lnm"L~'l:;~~huLLR~ 

time Llhnu 1.73, 3.72, 4.53, 5.89, 7.68, 10.00, 13.12 LL~:; 17.28 

. 911~~I~U LL~:;~lnn1'LnUUn11V{~1~'~1~ (lU~ 47) mJil ~1' n Lij~'ZItl\j~~~'ZItl\j 

·~l'l.I':;ntlU01~l-D9I'\j 8 n{lf\ LL~Fl\j~\j~l'l\j~2.1 
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I 
~vt111tJ1:;nv1J ~?111J.jLrlQrl ~ VI 11)11--1 t1 'h ~ ln~ IlJ1J.ll tl411 1 

1lH it nt) (~ ), 

dodecanoic ac id C12H2402 CHr (CH2 )9-GIrCOOH 200 40.60 

hexadecosanoic acid C16H3202 CH3-(CH2)13-CH2-COOH 256 18.97 

heptadecosanoic acid C17H3402 CH3-(CH2)14-CH2-COOH 270 0.42 

octadecosanoic acid CH3-(CH2)1S-CH2-COOHC18H3602 284 0.19 

doicosanoic acid C2oH4002 CH3-(CH2)17-CH2-COOH 312 3.29 

heneicosanoic acid C21 H4202 CH3-(CH2)18-CH2~COOH 326 6.12 

dodecosanoic acid C22H4402 CH3-(CH2)19-CH2-COOH 340 18.22 

tetraacosanoic acid C24H4802 CH3-(CH2)21-CH2-COOH 368 12.19 

2.5.8 n11~11~~lij~11A1~N~1~~a~N11 ~ 

N11 ~ jj~nMOl:: Lihu.J~nttJri L\'~lJJ.lmrn 0.58 niJ.l (3. 6x1 0-2 % 1fl~ 

ltnrumJa~~l'~ll~mJL ~flLL~~ ) ,~mrlaJ.l L r1rll 196-199 a~Al L'l!rl L11~rl ~v\l Rf Llhn~ 

0.09 [1~Arla11~LnU:LJ.lnlUa~ (19:1)] N11 ~ 1~~lnn11nIA1AAil~uU1~1J.l11nn11~ 
I . ,. 4 

~il~~~NnFl~ln LJ.lnlUarl l1\lmj::~llJ1F1Arla.11jj Lnu: LJ.lnlUarl (19: 1) LLrl::nl'\«1J'7~n~1F1lJ 

n11~n~~n~1~1F1Arla11jjLnU-LJ.lnlUa~ ~~~lnnl)nFlNaunl~tJ~n1U1LA~ WU11 N11 ~ ~« 

~11rl::rll~~ L~t11 nutJDniul Liebermann-Burchard LLrl::~::nau~ Lr1~a~nu . 2, 4-DNP 

ml~~11 N11 ~ lb~:: L DUtl11tJ1::nautJ1:: L nntl L ~a1alJ~LLrl::~l~~liuaful~u1J.J LrlQrl 
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L ij ~l~~il~~~~LD~nilHD~n (-OH) ~Rl1~~ 3400-3300 ~~.-1 Uiln~ ln ~~ 1730 ~~.-1 


1J-lU~\i1~ffn~UJZ'1Jl)":]11~¥1l'hmfu:l ~ ~ 1fil~~nl'~~nr;V.lltl~'ZlU'l Gil' Cl Lli1~'l~'i~ l jl ~ 24 


LLnUnlili17ln~U (~l-J . -1 ) ¥l11~L1f~ LL~f1~~mH'.I':::" 

3400-3300 
 rl'l O-H ~'UlLUUiJ~'lliN R-OH" 

3005 
 ~I C-H ~UJ.LUU£j"'lltl'lLLD~~U 

2940, 2960 
 tJlun~n~ C-H ~tJJ,LUuijmjtH CH3' CH2 

1730 
 ~'l c=o ~mLuuiJ~'Zltl~LtlrlL~tli 
I 


1445 
 l.1lun~l'l C-H "i1'mLUU~tl'Zltl~ CHZ 

1380 
 l.1lumn~ C-H ~mLUU~tl'lltl~ CH3 

1250 
 rl~ c-o ~mLuuiJ~~rll-Jl-Jl~i'llB~ =C-o-C" 
I 


,H1060,1070,1090 c-o i1'mLuuiJflLLUU~mJl91''llB~ =C-o-C" 
I 


940 
 l.llun~l~ o-H i1'mLU1J'ltlUtln1~U1U 

I


880 
 tllun~l'l C-H i1'mL1J1J'ltl~tln'~Ul1J'llB'l R-CH=CH-R 

1tl'~tlULBUL~l-Jtlli~Ltln~1l-J (~tl~ 23) tl'lnDi1'~~'lltl~1tl'~tlmLrlfl'l 

~nlf~L\l1'tl::fl 6 3.13 (3H,s,CH3) ppm ~'Hih~~m'lltl'l~LIDin ~1ui1't1l1f1tl7ltl~~ 

Ll-J~tln~ ~~tl'lnDi1'~lwfl ~ 3.78 (3H,s,CH3) ppm ~1M11Ji1'~~'llB~~1vfl'Bn~ ~~ 

1J'lnDi1'~l~fl "'& 3.84-3.94 ("m, ~OH) ppm Un::i1'''lrfHI71tl~~ Ll-J1~U tl'lnDi1'qtfl~ 

~ 2. S2-2. 81, 4.34-4. 50 m~:: 4.72 ppm ~lU 5.13 ppm ~~ Lijui1'tNltll'lltl~ CH=CH 

http:3.84-3.94
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4 ' J
l~'Ul5!.Jt)liS1ltJnt11~ 'rlUlJ.j1~lWniul:m (-CH-) ~'1~::tJ1In{]~~IClYI 0 41.53,43.57 , 

52.17, 73. 11 LL~:: 78.38 ·ppm ~1~lJ.j~~'Uvn1Ui)U (:-CHr) ~::tJ1In!l 1 ~~orr' . c 

66.24 ppm LL~::~'JI.rrmntl LlltliuI1vniutlu 2 tl:::~tlJ.j tJ1lnlJ~C\!01I01~ 0 169.80 Lliil ::: 

172.55 ppm ~~ll'IU lJ.j'1\Slln;UtlU ~::;tJ1In{]ffrtullort1 6 . 22.99 LLiil::: 50.18 ppm 

LLJ.j~~htJn9>rrJ.j (~tJ~ 53) tJ1In{)~YliltH1l)tltlULn'l1lJL~~t1 (W) ~ HIE 

261 LLSl::~1 nm11 L Yl11::'rhn L 'tW; L~U~tloiJ~tJ'::ntlUiltl'l31~ tllJ.jT70Yli1.ncnn G~'1lJ L~~~ 

1~LDu C11H1607 1~u,ruil~i'U1Uill)oiJ1tJ1~tlmLiil::Ylliutlu ~::tli)~YI~i)'1nU~i)~t1ill)oiJ1tJ'~i)U 

LLt1::~I'Ul)U-1 3 L~u L~J.jfn itlL tJn~1J.j LL~::~lnGfl11lJ L~~~ tllJ.j110Yllulu!'YlllJ.j'UlriJ.j~1 

Ly\lnu 4 

'nn~tl~t1~oiJn~ll LLS1"oiJil S1l"d OJ d5U«ljtJ"d::ntlUlJj:: L[)')'I acetate 

lactone ~~'l-njLl')'lU~ d5u Ltl&:! L ')'Il)', 1ll~1l)n~LLt1:: LJ.j·rltln:n ~~"d1Wl"ltt1'loiJiltl'l ttl1 01 ~lll 

• 


http:41.53,43.57
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1Yltl~'"nn1n'ZJl.H'l1'1J1l~tl1J L~~LL~'l) 1\i\\1~V~H VI~l 89-91 V'1111 L'11~ l ~1J~ ~~1 Rf L')''nnu 

0.95 [Lunl'11U:1~~~tl11~l~U (3:2)] ~ 1~~lnn11~1~1~~tl~~U1~'~11nn'1~ 

'Zf1.l'l~~~n~~lm~mUtlfl ~'l~n'l!dll1J1li1~~tl11~ L'flU: L~mUtl~ (19: 1) U~::: (9: 1) LL~::: 
j 

~1'\"11Ji~~~1li1[Jn11~m~~n~11J1~~i1V11~ l ~u- L:l-ImU/)~ i1~";;j1nnl1~~~tl1m1'll 1111 '1'11.J11 
l . 

rl1'J 1\1 ";;j:::,\~rl11~:::~nU~l-l1'lLL\il'lnutJ5n1t1l Liebermann-Burchard u~:::'r'l1.ln~l\l~ Br2 

'\u CC14 LL~li1 ,d1 ~ tl1";;j:; L1JU~11tJ':::ntl1JtJ1~ Lfm1fl1 L ~tli~llil1J~LLr1:::'Wri~~l 

~U'rl11 L1~&1 LtJn~'~ (ttJ~ 25) LLrlfHLLf\Unl'~~n~w,l~'l ~\l L1J~mt~ 

'1ltl\l~1'tJ':::ntl1.JtJ1:::Lfl~lltl11l-J1~n ~ 1600, 1500 Ur1::: 1490 '11~.-1 '\.mn~lnM'lLL~.N 

~n't1~'lItl 'l C-O ~ 1250, 1070, 1050, 1040, LLr1::: 1010 '11:l-1.-1 

1tJ'~tl'UL~'\.!L~~tl11~LtJn~'l-l (~tJ~ 26) tJ'lnO~~ltu'ZftJ\l1tJ'~tl'U ~\l. 

LL~f\\l~n't1c!::L\li'll:::'Zftl\lmjLl-nm1 LLtl:::"tI~Ll-l~~'U'\'U furanofuran type ~ 0 3.23 (H,q, 

CH), 5.45 (H,s,CH) ppm LLtI::: 3.89 (2H,dd,CH2) ppm ~ll-J~I~U ~h'U 3 1tJl~tl'\.! 

'IltJ\lLLtl1"nn~n ~:::tJl1no~qt¥ltu~ 0 6.87 (3H, m, CH) ppm LL~~lwlU 3 1tJ'~tl'U'Iltl\l1\l 

LLtl1'l-l1~n~~tlnutltln;h~'Utl:::~tll-J tJ'lnL1~~~ 0 6.45 (H,dd,CH), 6.57 (H,d,CH) 

Utl::: 6.68 (H,d,CH) ppm ~ll-l~~U LLtl:::~ b 5.94 (2H,s,CH2) ppm ~:::Lij'\.!~tm101 

'Iltl\l~Ll-l~~'U~~tlnUtltln~L~'Utl:::~tll-J 2 tl:::~tll-l 
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fjq!\~lrl ov'lyn1ui)'U 20 rn1Ui)'U \l~:::~lm,mnl111l DEPT-135 L\()::: DEPT-gO rn1Uu\.l.-13 

L~'U L3~Ju11~ Ltln(:11l-J "IIU Ll-J1Ylt1Y1l1Uf)'U (-CH-) ~~1l1l n{)&1\\!\i!l C\n c5 52.72, 53.25, 

87.03, 100.18, 106.54, 106.9~, 108.01,108.18, 109.00 LL~::: 119.64 ppm 

~lUL:J.j'1l~v,y;n1uf)'U (-CHr) ~:::tl11n{J 4 ffL\!V.!lrn~ ¢ 69.83, 71.25, 101.07 LLiI:: 

142.69, 147.35, 148.01 LL~::: 151.85 ppm 

LL:J.j~~Ltln~1:J.j (~tl~ 28) 111ln{]'t1~'!lf)'l1f)f)mHn-iJ-WL~~~ (W) ~ 

HIE 370 LL~:::·n nnl11 L~11:::"hnf)\l~1l1:::nf)U'llf)\llil~ t11l-J11(1Al'i!lunn~~'r\~ L~ Q~1~LD'U 

C2oH1807 1~mlu'h ~lUl'\.l,'1!v\lrn1Um!l.L~:::1111~f)'\.l, ~~t11)~~lrf)\lnU~f)~~Llf)'ntl1y\f)'\.l, LL~:: 

m1Uf)'\.l,-13 L~'\.l, L~l-Jvl -lt1 Llln911lJ LL~:::~l n~~1-i.lJ L~~~ t11:J.Jl1C1~1'i!101.m~11~J1J.lrim91 1~ 

" ~ln1Jf)~~~-iJn~lllJln'l"rum LLt1fl\lll ~ L~'\.l,t11'1l1::nf)U1l1::: L[1)1 

~ 

furanofuran type ~'l~'\.l,~'l'\.l,1 ~ :J.jlLlli~UL~~u1fl~~a:J.jL~~lnDt11'tl'::nf)U1l1:::Ln'\'l 

furanofuran type ~~D~'\.l, sesamUID indicurn L. WUl1 t111 W~l~~~a:J.jL~~l~''lnU 

" sesamolin ~1) 89-91 1)'l~lL~~L~U~ ~ln~'\.l,~'l'\'llnl'Ltli~ULnUU~1)~~nl'lt1LtlnY\1:J.jLlf)'l 
, 

~ OD sesamolin (35) Llltlfjl!rr'\.l,ij~'1A'~t1'1'l71a-iJ ~ 

~~J1A''lt1~1'l~tl'l sesamolin ~n'\.l,~'lU 

http:n~~1-i.lJ
http:108.01,108.18
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Rf LYllnlJ 0.03 [1f\Yl~fli.1~L'i1"u:LJ-J'i1l'UiJ~ (7:3) J ~11 f'lIl~'11nn11Y11 preparative 

HPLC '!lfl~&1I~mh"U~ 28-45' ~1~;nnn11'i11¥l1¥\¥\iJ~J-Jlh¥\1J-J11'i1m1~ iltl~ri~~n~'11n 

LJ-J'i11"Ufltl LL~::Y1I'\IDJi~Y1~i.m.J n11V1n~~n~'HJ¥lS1 Cli.1~tl'iJ.J - Lmn"U~m ~ ~ '11 nn11Y1~G1Clum ~ 

LIfI~ 't'IlJ'h ~lj ~ '1!:'\lf~::nfl"u~Ly,~fl~nlJ 2,4-DNP LLS1::'''Wn~l~~ Br2 '\u CC14 LL~tH 

11 ~lj Iij ~l'~lfIlilJflU~'\Ujj.J LSlnmL&1:: dJ"u"lj'UJ~3-j~l---- .~ 

~nljIl/.::L\l't'l1::7Jfl~"rI~LLf)tlnmjtJ~1.I3J-J{]:n ~ 3500-3000 '1lJ-J.-1 LLSl:: 1090-1050 '1llJ.- 1 

"Ufln";jl niW~LLLifl'-1~n'M~ L \lVIl::'Il f)'-1~~\l ilJf)U~ ~ 1690 '1lJ-J.-1 

i.tJ 1 v\fl"u L~"u L5J-Jf)1 i~ LtJmrlJ-J (~tJ~ 30) tJjl n{)ff~Il"/Jf)~i.tJTI\fl"U 

~L~f\'-1~n'MIl/.::L\l'Wl::~ .5 3.98 (2H,s,CH2) ppm ~'-1LlltMl~'VlO1'!lCl'-1'r~LJ-Jl1~"U ~'''m1lJff~0I 

'!lfl'-1"r1~lil~jf)n~ "I::tJjln{)~t1m!101~ } 4.98-5.33 (H,m,-OH) LL&1:: 13.23 (H,s,-OH) 

ppm LL~::ff~101Llv'-1i.tJjVlvU'Ilfl'-11'-1LLf)i.1J-Jl~n"l::'\1~i1~IJ!~ . .5 6.87 (H,s,CH), 6.92 

(H,d,CH), 7.43 (H,d,CH) LL~:: 8.14 (H,s,CH) ppm ¥llJ-J~I~lJ 

http:4.98-5.33


58 


'Uiltl. 17 ff!\!t\llr~ LLrt::~nmJ~nTTYlI DEPT-135 LL~:: DEPT-gO rn1'UDH-13 LStl.L ~J.lt1l1 

t1LtJn~1J.l ~'ULJ.lI~U~11'UilU (-CH-) ~~0'/::tJ1InQ~~~Iu!~ 6 91.64, 102.76, 114.82, 

121.51, 151.75, 152.65, 158.57,161.98, 162.53, 163.50 LLi'1:: 182.19 

...\ ... 4 :t d cl1f '" d 3 
ppm ~lU LJ.l~i:lYlI1'Uiltl. ~::'ll11 nlJ~l1tO.!l!Jm 6 56.61 ppm "\~I.J'l.UTltl.1~~lnl1 LtJ1tJlJ LlItJ'U 

LLJ.lt1t1L'llfWl1J.l (~tJ~ 32) tJ1In!J~~'1l8~1u8vtU~~1~H~Qi'1 (~~) 

HIE 372 LL~::O'/l nnl"ll LA11::~~l L'lltd L~U~tl-.:j~'ll1::ntl'U'1lu~ Lil~ t11J.ll1 ClYlIU10l~1 ~~1 

1J.l LG'l~~1~L ~u C19H1608 1vl1.nmil ~1U1U"\tJ1V1tlw'LG'l::YlI1'U8t1. O'/::t1tl~Yl~tl~nu-nu~Ii'llu-.:j 

1'll"H1tlw'Li:l::YlI1'UilU-13 L~'l-\ l ~J.ltllit1l tJn~1J.l LL~::~n num1J.l L ~Qi:l t11J.l11 Cl~Itl.l u!~11J.l'Ul . 

~J.l~h 1~ L rilrl'U 12 

" ~l n71tllJn~'.m~llJ.lIYf~~J.l~ LLt1fH11 t111 ru Atlt111tJ1:: ntl'UtJ1:: LflT1 

flavone ~~11~1~t1~I~~tl~ t111 ~ fl~I~::L~U1'll1~Atl 

.( 
. 0 

OH OH 

11 

http:158.57,161.98


S9 


1\ 
20r----T----~T_--T_----1~--7_--~--_+--~----~--+_--~---~---~ 

Or-__~__-~c--H--~----~--~~~~~~--~--~I--~I--_+--~ 
~OOO 3500 3000 2500 20c() ~800 IEOD 1~OO 12 00 loao ceo 6GO ~ oo 200 

'No 'lenurr:~r (eml) 

1.9 

1.7 

CD 1.5 
E 

c 1.3 
o 

1.1 

0.9 
0> 
o 
.-J 0.7 

0.5L----I---~----~--~----~---3~2~~3~3--~3~4--~35 

----------------------
------------------ ----------

-------------------

r 
r 
r. 

28 27 28 29 30 31 
Number of carbons 

,tJ~ 10 Ui'l~r"I~1'1Ji{1JWU~'I"::\{11_l log retent ion t ime- nu~lUlu~l~UilmJ,N 

16~~'I"~14uilU~i~'I"_l1J'~'I"91U 
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. iJ II ~,: I , . r---	 I ' I 
i /"~ I " " : , 	 ' I, \ / 1.\ ' 

S ) f------+----- / "T ' '\ ~i' . 1 I:,Ff \rJ~-'I'V- - i- t-- r- --	 I\ ; 
' 

/\I / 	 I 1:1 1 ~{\ ILL~I ! I ' 1 ~1 1I 

~ 61) /' \/1I ce!1 II L 1, I I ~ 	 \I 
.	~ . . ~i I ~ \ ' \J 
~Lo~--+---~I--~----_~--+--- , ! I I 

~ 	 'H ~" Iv Ii 	 III 

20 ~---+----+----+---+----;I--+-cc 
co 

0~--~~--~~--~~1--+--4--~--'~-+--~--1__~ 
~000 3500 3000 2500 2000 18G!) 1500 I~OO 1200 1000 800 500 ~OO 200 

Wavenumb~r (ern l) 

5 .94 (S') 
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· 3 .02 (3,7) 

1.15 

.....r 

------'-) 
I) .ppm 

IL.: 
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I ~ . 

jl 
I 
I 

C HC, 

~~~~~~~Ww~~~~~~~,~~~~~~,~~~~,~~~~~~~,~~~~~~~~~~~~ 
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20r----+----~r_--T_----Ir_--T_--~--_r--_;----r_--+_---r--_r--~ 
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CH 

0~---+----~----4-----~--+----r---+--~----+---4---~---+--~ 
4000 3500 3000 2500 2000 1800 IGOO 11,00 1200 1000 800 600 1,00 200 

Wavenumber (emi l 

~t1ii 2 1 5u;'/'i11 'i~Hll t1n'l151J"t:H r!1'i 'II 

100 

80 

~60 
c: 
o 

' Vi 
\J\ 

~ 40 
c: 
o ..... 

I-

20 

o 

\ ~ ~N~,-/ \ (/ (\ 

'\ ( ) 

~ If \ 

~( 

C-H 

CH 2 
CH 3 

\f 
{,,-I'I 

O-H 

C'O 

i,OOO 3500 3000 2500/ 2000 1800 1600 1i.00 1200 1000 800 600 i,00 200 
Wavenumber (erTi 1) 



66 

:() 

II 
I 

J.6ti-2 J..l 

5 .13 

I) ppm 

2 

9 

6 

4 

10 
8 

200 1130 180 1<10 100 00 80 <10 
, ppm 



67 


\00 

80 

;: 60 

c 
o 

'" '" 
~ ~O 
c 
o .... .... 

20 

o 

~V1 
I~ 
C' H 

/,'rV
!vr1 i~ 

~(Vv~~1\ 
\ 

1~I 
A

I,: 
, 

~ 
'1I 

'C'H 

r ,r c·o c·c 

~ 000 . 3500. 3000 2500 2000 \800 \500 11,00 1200 1000 800' 600 ~OO 200 
Wavenumber (eml) 

~
,#}7.24 

5.94 

,. /' I 66, 
o 9' 146 

~O 
6' 

Ii ppm 



68 

2 

__~__L-__LI__-L__~I__~__~~~'~· __~!__~__~__-L__~!__~__-J'__~__~___~~ ___ L 8 
20CJ 180 1(30 1<10 1120 1ca 80 GO <10 2 0 

ppm 

z 

300 10.00 

>
~ 

iii 
z 
w 
~ 

~ O~~~~~hl-~~lli-~~~~~~~-L~~~~____~~______~--J 0 .00 

50 lOa 150 200 M/E 

zffO)s.
300 10.00 .0~O 

>
~ 

iii 
z 
w 
~ 

~ 0~-----m~--~----------------~--------------~----~~ 

2 

____~0.00 
250 300 350 M/E 



69 


rr 

10 .0 

_.0 1!»l .0 <00 .0 

~~I IT-- I (:, I 

lv I I I (\1 I 
~ I I I I ~ I IVit'ln ,1C'YY 
~ 

I ) I 
, 

I I 'fo.J I 

:!; 

I 
~I j~ II. 
~ 

J I'I 
)) 

I 
26 

~J -y 

z. 

'" 

1000 1600 "00 1000 600 

" 


OH OH 0 

3 .90'3.11 

(8) 398 
2.48 

(2' 6') 743 6.92 (5:3') 
, . 6 .87 (11) 

Ii ppm 

13.23 (16) 



70 

,~i 

I 


I".' 
"'I. j 

'J 

7 
(OCH3 ) 


10 


, 

2 5 14 

4 15 
12 

I 1 I I I ,-'--- 5eoo 1(30 1(30 1<10 

13 

( J',S' J 1 3 11 

II j 
1~0 "0;:0 00 00 <10 20 

ppm 

316 


100~ 
90 


80 ~ 
18 


70 


60 
 270 


50 

298


40 


50 100 150 200 250 300 350 400 




71 


, 	 , 

2.6 nl"iAmn911Bm'l~Jm'r'i'ZliJ~rll,.ilLL(Jn1~ 
'J 

>

2.6.1 	nlj11~~iJU~ll~~l~l,.n'\Unl,.UUU~nl"L~1~L~U\~'ZliJ'l~U~ll 

" 
nl j~m~iJU'f1JlJ.4~lJ.4l,.n'\Unl "UUlJ~nl" L~1~ L~UIf\lliJ~~U~ll~iJU !liJ'l 

...
~l"l~~ 25 ~~nl"11~~iJUAll~~l~l,.n'\Unl"lJUU~nl"L~1~L~UI~~il'l~U~ll~ilU ~v~ 

~l"1J,.::nilU AllJ.4L ~J.4ilU " % All~Wll % m1lJUlJ~ 

(n1J.4: L'l!~~1~~ 

1.5 n1J.4) 1ln mu'\u 1ln mlt\u 

~l1 n 0.005 141.11 156.11 0.00 0.00 

0.01 136. 11 136.65 0.00 0.00 

0.05 106.50 131.22 0.00 0.00 

0.0005 54.09itl1 " 98.76 45.91 1.24 

0.001 29.S1 38.43 70.49 61.S7 

O.OOS 16.39 2S.21 83.61 74.79 

~l1 A O.OOOS 442.62 '77 .68 0.00 22.32 

0.001 291.80 73.97 0.00 26.03 

O.OOS 296.72 4S.87 0.00 S4.13 
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, 
~l1l'iti 25...:.. (~tJ) 

, 

lJ
~l11J1:::n[)U ~ll~ l 7l~iJt!. % ~ll~rJll % nl111uU--l \ 

(n1J.J: l ilrl~1i;:u1 

1.5 n1J.J) 1ln nlul.u 1ln nlul.u 

I 

~l1 --l 0.005 0.00 61.98 100.00 38.02 

0.01 0.00 44.21 100.00 55.79 

0.05 0.00 26.03 100.00 73.97 

ttl1 .</ 0.005 68.85 47.11 31 .15 52.89 

0.01 0.00 0.00 100.00 100.00 

0.05 0.00 0.00 100.00 100 .00 

ttl1 11 0.005 103.94 88.08 0.00 11.92 

0.01 85.08 82.45 . 14.92 17.55 

0.05 78.56 79.80 21.44 20.20 

. 
ttl1 n 0.0005 102. 19 113.57 0.00 0.00 

0.001 26.23 31.82 73.77 68.18 

0.005 4.92 9.50 95.08 90.50 

~l" 01 0.005 121.61 104.30 0.00 0.00 

0.01 105.48 96.03 0.00 3.97 

0.05 "65.52 58.61 34.48 41.39 
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<tl111J1::ntJ'U rrn].J L 7r~1f'\.! % Al1].J1J1l % nl1£JtJU-,J 

(n1].J: L '1lr1~1r1tl 

1.5 n1l-J) j1n ' , nl'U1.U 11n nlu1.U 

[llJl! 0.005 0.00 17.22 100.00 82.78 

0.01 0.00 0.00 100.00 100.00 

0.05 0.00 0.00 100.00 100.00 

tt11 ' ~ 0.0005 103.00 89.73 47.00 60.27 

0.001 111 .49 93.71 0.00 6.29 

0.005 80.45 41.72 19.55 58.28 

4 4 

tt11lJ'~'YI5LL~rl::~lLL~Vloij'l'YIhU 
., . 

n11fitJfioijn11L~'~L~lJ1~~uoij~U~11BumL~n~loijnU 1V1~~lJil ~ 


4 ".1 ,
'l'YI5'\Unl1filJfioij].Jln'YI~FI 1tloijrloijl-Jl~tJ tt11 ~, tt11 oil, tt11 tf LLn:: tt11 71 :a~ttl].J11nul 

~ntt1'loijmlwLLttFl'l~11].J~].Jirn~1::",il'l LUui L~U~~11~mll71il'l11n LLrl::mtJ'\lJ 1,m Ln~lJnlJ 

F111].JlJll~tJ'l'ln LLrl::nltJ1.lJ'1Iu'l~U~11BuuLrlu13.l1~ilJ~1' L""hU r1U'rt11].J Lil].J1funtJoijtt11~ 

u~n1~ 1V1mLnU~oij LnUL uui L~U~Al1~~1171uoij11n . LLrl::mu'\u rtlU1.LnuuU\u iju~11~ l ~~~u 

71tNttl?~LL~n1~ (ni~: L'1Irl~1rltt 1. 5 ni~) ~oijLLttFloij'\U~lJ~ ' ,33 
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.." .3.1 W'JmtlU1~ 

" U~l~tlUm1tl~ (~~~U )lJ1Yl·lfl1':iYly)C\tl~ ~~lfttlUflc\u~~~~UIDU~lulUlJ1fl 

3.2.1 fll')C'(nv\~lUltl'fll:\uc\ 

U·l1IDJ1~uUflC\tl~ (~~~U) ~lillflll,;t~llc\t1Jy)C\'t lBUY) 'rI'Ufl 5.1 flfl. 

lJ1C'(ny)~lU 1tlrnUtlC\~'1U1U 30 ~m~~flM~ij~tl~ 1UU 11c\1 1 ~lJv\l~ ll~lUlC't'l':ic\tc\lU~C'(nY) 

lJl fl':itHllC\:t fl~UllUfll urnUtloutlfl~U I numllJV\ U'll urnUtlc\~fl~UI1t1 fl1 ~lJl C1nY1~l~tlUflC\u~Bfl 

'Yl·ll ;1U~cDIBmm1U ., Tl~~ ~Ufl':it*~C11,)c\~c\ltll urnUuo~fl':iiN1~1JJii~~ ~'rWY)C'(nY) ~t1~~~ 
. . . 
~nY1iuWYlluuc\ 1i~m!~IDuC'(1')~h'i'1V11oV\Ir'UvlYlUfl 735 fl-rlJ (14.41 % UIrl'Ufl"lY1t1UIr!\!fl) 

~lfltU~~UI~~C'(nV\~1J~1~U1lJ~nY1~1t11~fll~U~u1lJ 

3.2.2 n1':i~nY1~1Ulanl~u 

UI~~~nY1~tl~~~1~tlUflov~~~nV\1~~lflltl'Yl1UtlO lJ1~nY1~~~ltl 

l~fll~U~lulU 3 ~~':i I~Ul~t11n1J~tl 2.7.1 ~t1~~~~nY)iUl~fl'~U n~fl~~IDU~tl~LL~~~ 
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" ll~l41tlUf)(1U-.J (Yl\lYlU )1!l!\llJ~Hl:t; t BUI-i 

1!'1f1I'llU 

SAl (2.35%) 

SA2 (2.19%) SA3 (1.01%) 

SA 4 (0.29%) 


SAS (0.29%) SA6 (6.02%) 
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, 
lnc11'j~ ll1~i)illflfll'5'('fnYi'\U 2.7. 2 lJl('1~(11(J~1(Jfl(1i)1'j"'Ii){lJ 

~·1U1'U 500 lllJ. 3 'l~(1'l'l'U liquid - liquid extractor ~'lijrmi)1~VIi)1m·1Ul'U 

, 
fll~~\hYitJ'Ui) i) fllJl 

6.86 % 
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~ 

~Hlm'lflml1qY1iim'lvuV
. 	 , 

,H)l'H\l~t)jL~U1~~tJ~~U,j'11 ~tJ~ii~tyn~~l~'l ~llJl1i 

~nrilllJ1LLtfl l'lUl1~~t1n~1umHl1nJuflJ (SA2) ~t)l1tm'l~u5~ m'll\l~t1!L~U1~~u~ 

J .. .. 	 1'!""" ..!. '" d 1 " L' tJ'lL91U~tll1lJm1~ tJ ~ 'll nLL~ ::mu u ty1uunuuu ULlJUtl11lJL~ lJ~ u~ tH ty ~ ty n~Y1 'If 

(ni'lJ : L91~~L~ty LL~::ni'lJ) ~~~tJ 

•~ ....... 

3.4 fl1 '1UfJm'~9I~9Ilt1Tlt')Tl1iTlH"1.fl1'rt 

3.4, 1 fl1111[Jfla~~nVl''UI~flI·lf" (SAl) 

~~m·mt.ln~~tyn~L~ nL91U"'1t.li~mL91~fltJ~1Jlntl'l1Jl1Y1'jmlYl mf1'j1lJ 

LtJU11\J1tJ~ut.l1~m~~ TLC i'" 11 lni1tJ~fltJ (SAll-SA111) ~~~l'jl~~ 22 . 

~~ m'jY1~tytJUfl11lJffllJl'jtl~U~~m'l1\l~t1lL~U1~~ fl~~U,j'11l'lUl1 SA

1
8 ~qY1ii 

~ 

• 
lum'j~uv~m'jL\l~t)jL~U1~~ U~~U,j'11lJlntl~'jtJ~~~1JlfitJ SA

1
7 U1;l:::: SA

1
9 

... d 

~~m'jl~Y1 23 


3.4.2 	 nl'jLLtJntyl'j~tJ~~~ffO~lufl~tJ h~tJflJ (SA) 

~ ~ m'juvnLL~ ::'j1lJLilUl11iltJ~mJ1~tJfI ~ tJ i'lJi~mL\l~ tilU OlJ 1JlrULL~:::: 

m'jvu~~m'jl\l~t)jl~U 1~~tH~U,j'11~tJ~';~ 13 l1U1tJ~tJtJ 'rtUl1 SA 6 L1ty~~ 
~ . 	 z

ql1iiti'Jti~1Jlntl~ 100% '1nfl11lJL'IllJ'Il'\J~tJ~luLL~::'jln ltJ~~~1JlfitJ SAz7 

.,l...... d 
SAz8 SAz5 LL~:: SAz8 ~llJ,",l~U ~~~111~Y1 2S 
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, 
I
I 
 I
I 


r.~U(\'lU~ I ~fl~e.'"'<;(il'; UI'HUfl(i,~1i 
 I

I(5~~'~lU'~UDi~'~i) I 

I 
 (nfll) I 


! 	 I 


8 . 11 


IIDflt~': : i'J1~r.~'\inlilU 3.85 

( 9 : 1 ) I 

Ilonl~~:'0~r.~'~DI~U 2 . 22 


I ( 17: 3 ) 


I 

I
117 
 - 19 IU·iJugf.)j'Ju"'Ju-Jn~-.J~'Jl; 2. 13 


I 

I (4: 11 	 I I

I, I 

I I
I 	 ~ 

I! IHnl~u·~~~r.D'\iUI~U." . . . 20 22 j lJ~CJu~Il(,)-JiJl,,;uu'JD"':~~ ~--l'1~ 
 3.71 

! 

4.39 

1. 07 I . 


I 
iI (7: 3) 

I 
i 
1
I 

I 


i U~lfll ~!fi'UlJ u 
I 


is--\1 6 i lDnl'llU:'~~~~'in\nU \23 
 4.13I 

I 

I 
 (3: 2) 


I


iSA17 
I 

I 

I
( 1 : 1 ) I 


i 
 I 

SA 18 


22.68 

(2: 3 ) 

SA110 '~~~~'1DlnU:IUnlUD~ 71 - 77 ~~~U~~RI~Ul~~~~~'~ 2.39 

I
(9: 1) 

! 
I
I 


ISA 111 


I 2.85 

\ I
!__~____~~L-__-+____~____~________-,~__~ 

Vl1'l"1 ~~ 23 N~m1nVlCl'vllmllJCI'llJl'H)'\Ufl l1U1l5-.J Ol"i I~~t!! I!}\1l'~ilv~~U~11 'luuY\~~,hu 
~UUfl'~~lfl~~CI'XVlI~fll~U ~~11lJl~lJtU~'~ ~ 
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I 
I i I.::::, ~ ~ I ,,)~t~ I (jll.i·~i} ' J ,\ UiJ') tll11lJlrlllll(.JlllI"1l1!J \ ·~:;{;'.!.m~ 'l
I I 
I '> ... I<']U~Jll 

I 

nflmn 1 

0.005 0.01 0.05
I 

SAIl 'nn 

I 
I 
I 

I 113.59 79.3~ 90.53 

S.:'..1 2 

filu'IU I 

I 
'nn 

I 
filul U 

99.45 

27.08 

86 . 31 

84.62 

14.93 

57.41 

65.10 

31.13 

73.76 

SA 13 

I 
I 
I 

i
SA14 

I 
SA 15 

'nn 

filU'\ U 

"iln I 
I 

fIl U'\ U I 

'nn 

106.02 

102.55 

79.16 

81. 75 

97.92 

99.01 

99.25 

70.48 

111.46 

29.51 

80.20 

97. 11 

34.72 

96.95 

27.77 

fl1lJllJ 96.53 46.87 49.42 

SA16 ~lfl 81. 21 23.42 14.23 

fl1lJllJ 92.21 52.14 42.1 

SA17 ~111 21. 87 3.13 0.00 

fl1UllJ 0.00 0.00 0.00 

SA18 ~lfl 0.00 0.00 0.00 

fl1lJllJ 0.00 0.00 0.00 

SA19 ')111 0.00 2.69 0.00 

fl1lJi lJ 0.00 7.98 0.00 

SA110 ,)lfl 116.26 85.02 89.06 

fl1lJi lJ 74.20 83.05 76.17 

SA111 ~lfl 77.96 79.12 57.65 

fl1lJllJ 110.16 96.04 87.91 
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Yi1"il~~ 

'i~(f 
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i
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I, 
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SAz8 

24 ~r.fll"i llU nf(l "i '\JiJ --l ~ -.J C1'n;.)1 Ur1r.iJ'\ "iVliJ1lJ '\;.)U 1~ rliJ ~lJ1 '1 fi~:Jl '1 Y1 n"il ~l 
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 I
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I ~l'("Y:1~ fll U 

I 
(11~U~JU~ 1

I 

I(~~ll~l~'1~UD~lJl~"i) 
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I
, 

! 

I 
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I 


I fin I '1l'..:: ~f\iJ'1 ')"'IiJ~lJ 

(I: 3) 

, 
IBnl~U:~f\iJil~iJ~lJ 

( 2 : 3 )ll f\~ ( 1 : 4 ) 

I Ion 11lU: rlf\iJ1"i""IiJ~lJ 

(1: 9) 

TI f\ iJ '\ 1 i~()~ lJ 

Tln()'\'~()~lJ:l~nlUiJn 

(19:1) 

TlniJ'\i~iJ~~:\~~'uiJn 

(19:1) . 

TlniJ1iWu~~: l~nlUun 

(9: 1) 

TlniJ'\,)YliJ~lJ: 1~1l1UiJn 

(4 : 1 ) 

1- 3 


4-10 


11-18 
I 


19-25 


26-42 


43-54 


55-72 


73-86 


[~. ~ I
~ il1j('oC:; (f l"i : U IilUilC1'l"i I 

I 


~iJ-.JU ~"f!u,m f\~I~iJV 

iJiJ --l a ~'1 fl{!lm f\ Vl'l 

iJiJ-.J II ~~ f{~IVll ~\o11 

'lJiJ--lll>U" - ~"u'imnVl'l 

'IJ()""~-.:lflUIVllnVlI 

'lJiJ-.!Il~--l~thmnVl' 

i 

I 


I 

I 

I 

I 

I 

I 


'lJu\l1l~--lR'11LnlUU'iJ~U~~ 
I 


~UIVllnVlI 


c::: W''\J iN11 iJ\l' Ul'ill n~l'l 

I 

(n~lJ ) 

I 


3.9-1: 

10 . . 12 


0 . 57 


6.45 

10.51 

26.28 

3.84 

1. 05 
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, 
"i~c1 ~ln'm~(llV (l~lJ~lUn ilf111~c11"i Uliiiif1~l"i 

(ff~~l~lUI~V~~~l~~) (f1~~) 

~ ~"SA29 ~(lvl"i~v1~: L~nlUv(l 87-90 ~v~LL~~ U~l(l~1 1. 25 

(7: 3) 

~~(lvl~Wv1~:L~nlUv(lSA2 10 ~v~LL'IJ~ ~"UI~l(lVl·l91-100 2.17 

(3: 2 ) 

~~(lvl~Wv1~:L~nlUv(lSA2 11 101-112 ~v~1L'IJ~ ~"Ulm(l~·l 3.27 

(1: 1) 

~ W'~(lvl~Wv1~: L~nlUvnSA2 12 'lJv~lL "N U'lVll (lft"']113-120 4.21 

(3:2) 

L lJrtlUv(l SA2 13 121-135 'lJv~~1 ~~~h'hm (ll! Yl..J 5.62 

, ~ 

m~l ~ri 25 N(lfll~)lYlMlJm 1~c11m~(lW1"iiJlJiJ~fll~ I \l~OJ I~lJIGl'IJv..J<liwlh 1 IlHl~nt,hu 

~LLUfl'~~lfl~~c1~Yl'U~(lvl"iWv1~ ~~11~1~~~U~1~ 1 

I 
I ~~c1 ~lU'IJv~ 

<liU4ill 

~~m:n 

'j"lfl 

nllJ'llJ 

SAZ1 

~lfl, 5.4 22 

I IflllJ'llJ 

I 
lUV~I~U~fil1~Ull~fil1~l~~~U~1..J 1 

0.001 0.05 

139.85 

113.92 

97. 68 

87.6 9 

134.78 

109.01 

106.67 

96.71 

J 

I 

0.1 

144.69 

68.85 

I
110.36 I 

101 .08 I 
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')lf~ c1'lu~m-..l lDv1\~u~~ll~Ull~~ll~1~~~U~l-..l 1 

vlu'/;hl 

~~mn 0.001 

S.'\2 3 ,)lfl 187.08 

fIl tIL U 100.54 

SA2 4 ,)lfl 94.93 

fllu1 U 93.70 

SA2 5 ,)lfl 5.76 

fllU1 U 44.26 

SA2 6 ,)lfl 0.00 

fllu1 u 0.00 

SA2 7 ,)lfl 9.91 

fllu1 u 0.00 

SA2 8 ,)lfl 72.58 

fIlu1 U 9.02 

SA2 9 ~lfl 79.37 

fllu1u 81. 41 

SA2 10 ,)lfl 115.66 

fllu1U 87.69 

SA2 11 ~lfl 135.01 

flluiU 92.06 

S.'\212 ,)lfl 153.68 

fllllL U 104.64 

SA2 13 ~lfl 125.57 

fllu1 U 104.64 

0.05 

159.44 

99.99 

34.33 

77.59 

0.00 

20.76 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

10.11 
I 

89.85 

71. 31 

121. 88 

87.15 

151.60 

88.79 

125.79 

96.71 

0.1 

152.06 

91. 25 

7.14 

24.04 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.46 

10.82 

49.18 

46.31 

91. 24 

48.60 

77.86 

117.96 

97.81 
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, I 
 I
~li({ ~l)l"'n~ fl1 U (1"'~U(\'1U~ i ~ m:lu:..~ ({ 1"i U"llIU!l({l'j 

....(8~'jl(\'1UI~UU~~1~'j) 
( fl'j lJ ) 

I 
 I 


I
1~!l1~U:1~fiflul'j~1~USA4 1 
 1-12 
 ~i)\llL ~\l~thYllfl 0,32 

(1: 1) 

1~!l1~U:1~~flul'jnl~USA4 2 
 13-29 
 tr'iJu~l:h~1flulJ~~ 0.42 

(2:3)llfl~(3:7) 

SA43 1~!lI~U:1~~ni)I'j~I~U 30-45 
 u'iJu~ihYll flll ~ \l 1.26 

(1:4)lln~(1:9) 

1~fini)I'jnl~U:l~~lUi)nSA44 46:..56 u'-nJu~ihm n 3.26I 

(19:1) I 


1~fini)l~nl~U:l~~lUi)nSA4 5 
 57-60 U'llJumhm m·"!~ 3.75
I 


(9:1)lln~(4:1) 

'~fioi)I'j~I~U:l~~lUi)nSA4 6 
 61-80 Y1~!l i)u~\hm oi)lJ~·l 3.60 

(7:3)lln~(3:2) 

1~~ni)I'j~lnU:l~~lUunSA4 7 
 Y1~ !li)U~U·1Yll n81-100 
 2.73 

(1:l)lln~(l:4) 
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mil..:))] 26 

~.;J~ 411U'1ji)-\lv1u<\Jl'.l ' 
1~8 ~ 

~~mn 0.001 

S:\4 1 'nn 98.21 

f1lu'l U 102.21 

S.4.4 2 'nn 86.42 

f1lU'\ U 107.52 

S.4.4 3 ,)lfl 97.69 

fllU'lU 115.12 

S.4.44 ~lfl 82.36 
, 

fllUi U 115.98 

S.'\4 5 'j'lfl 104.42 

fllui U 123.79 

S.'\4 6 'j'lfl 85.23 

fllUi u 96.23 

SA47 'llfl 104.29 

flluiu 93.72 

0: , .. .ij .jJ .
1~~~~11~Ull~~11~1 ~ U~l-\1 'l 

0.005 0.010 

86.15 45.12 

98.25 63.56 

57.47 20.00 

126.21 92.48 

65.16 42.21 

125.64 47.06I 
I 68.11 33.85 

73.86 35.26 

95.75 55.3 .3 

100.34 62.45 

74.28 96.36 

88.18 94.12 

95.62 85.15 

83.32 71. 45 
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 I 

'l~~ ~lr1'l\1t\1llJ (j 'l?iU(\' 1 U Yi ~tl1:J~~l"i U'-n!Utl~l"i 

'J(5~"il~lU)~VU~~l~"i) 
(tl"i~) 

I I 

I 


.:::: ~1.Il~tll~U:1~fiRu1"iDLrlUSAS1 1-16 
 'IIu 'l Uil'l (lU 'lVil f1 1. 52 


(1: 1) 

l~tll~U:l~fiRu1'lnlriUSAS2 17-25 
 U'-ruU~u'lVll(1mHl~ 1. 32 


(2:3)lIRt(3:7) 

11 ~ ?1Jl~nl~U:l~fiRu1"inlriUSAS3 26-40 
 U''OJU I U'lfill RIL Vl 'l 2.26 

(1 : 4 ) U (1~ ( 1 : 9 ) 

1~fi(1v1'lfllrlU:L~r1lUv(1 41-S2SA5 4 
 u'iJ1..l~h'hmr.tJUiJv'lll ~\l 
 4.56 

(19:1) ~IYl~v-.J 

l~fiRv1'l~lrlU:L~r1lUv(1SAS5 53-60 
 U'-oJU?U'lVil (1"fU~ 5.05 

(9 : 1 )" R~ ( 4 : 1 ) 

SAS6 1~~(1v1'ln\r1U:I~r1lUv(1 61-80 
 VI;:: tlv U~U'lY1l (1V~Y1'l 4.12 

(7 : 3)\I(1~(3:2) 

,
lVl~Rv1~nlrlU:I~r1lUv(1SAS7 YI~ f)vU~U'lm (181-100 
 1. 25 


(1:1)1111:::(1:4) 
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'n'fff ,hU"'v'l~U~11 11.1v~ I cUU~fIl1!J(j11~1ll1lJ 1~ll.iJUv\l 'l 'l I 


~~fl'EJ1 0.001 0.005 0.010 

I 


I I

,)lTlS.:\5 1 
 102.23 I 98.23 55.23 

I I 

fl1Ulu 97.35 I 100 .2 5 
 86.23 

')lflS'\5 2 
 112.56 98.47 26.35 

fl1Ulu 135.25 145.23 55.55 

,)lflSAS3 99.83 86.79 56.45 

fl1U'lU 156.23 176.56 92.6 :l I 

,)lflSA5 4 
 97.71 87.36 57.77 

f11u'l U 115.98 73.86 35.26 

,)lflSA55 104.36 93.69 90.23 

f11u1u 123.79 100.34 62.45 

,)lflSA5 6 
 99.39 75.55 66.66 

fl1U1u 146 . 36 98.18 
 94.12I 

I


')1 nSA5 7 
 115.54 98.88 87.78

I 

f11u1u 145.55 142.23 99.99I 


I 
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Hexane SA 
~ Chloroform 

10)1 
30

I 
--~ -- i 

::f/~ 

~ O.Cl 0 .:7 J.~ 0 .::"" -:J .'JS 

-,-:;<JI 

'J.C! ~ . :' 7 J.:.d~:q G..: ...... :... . ~ . 

~I.t.. ~ 

resi.due SA 3IIEthano 1 
1~~ 

-&- root':r\ 
~o 

o~~~~~~~~~~~--~~~ 

o (lCl(lC':!(lC~00.c.C~0. ceC.C70.0So.cq 0 .1 0. 11 o. , ~ 

Ethyl acetate SA...<.J.. 

oL-~--~~--~~--~~--~~~~~~ 

o 0 .0 1 :U:Z Q.:::::J 'J.CJ. 0 .06 :J.~ O .~;: O.oe o..O<oJ C.l 0.:1 0. :1 

-~t ~ ! ... : 

resi.due SAoweterButhanol SA:=; 

HX) 

-!"t)Ot -+-1.cJ 

Co 0.01 0.C2 o.c:l 0.1)< (l~ ~e 0.07 0.011 0.09 (l1 0.11 0 .11 

http:lCl(lC':!(lC~00.c.C~0.ceC.C70.0So.cq


- 90 


nII
I 

i 
 II

I 

I 
 ! I 


.11 
•• I ...... --....:. 

.il 
~ ~ i 

i 

retention time 



...... 

91 


----,-- - ------ --- ----- - ------- 

~e:(2.cOs2.r.e 

hept2.cos2."~ 

oct,2.C;)S2.ne 

non2.COS2.!12 

t,iacont2.ne 

hent,lacont.2.ne 

Qotriacont2.c:e 

t,it,iaco"c2.ne 

tetr2.t,iacor.t2.p.e 

;-:: 2S:-:5-, 

CZ7;';55 

C23 H52 

CZ9HSO 

C30 HS2 

,... 'J 
v311~5~ 

Cn ~66 

CJ3 Hil8 

C3J, H70 

r ' - (~ " \ r " 
1 '~ '--:3 - ~ ~Z 1 2 ~- ''-'' ::3 

I C;"; .. -(-=::: ') )
.,J _ 25- CH 3 

C;-:J-(C{ Z) Z5- CH J 

CHr(C1z )zrCH 3 

C13-(CHZ )ZS-CH 3 

C:-:3- (CH,)) ,) (C-CH0 
_ ..... -..1 .J 

...,. . I (",r 

l~3- \ ''''2 l::W-C-I3 

CHr(CnZJ3l-C-{3 

C-i3-(CHz)n-CH 3 

.... -.j J ~ 

330 

3 ~ 1v-, 

s08 

~ZZ 

.1 .')"" 
",")0 

~50 

3oe!, 

"=78 

, -' ) ,J .J 

I Z3 

I7 5 i 

') ')_._J 

,) ,- _. 
_ , . :l c 

, 
l 7 

')"_.J. 70 

" ')..) . .,)c 

10.85 

, 
' 3.2. Z n1~il'lfl'l'i Z '\ ~!U~~Y15~l~~nl'i~'il~fl1~'i\ii ~'i--l~~1..J 

~1f1(1I~Ui11U~ 7-12 (S.l.lZ) '\ Uf11'l'Yl"'i\i)f.;Jll'1m111iY1f1'l1~1J()-J~--1Z1nYH tHll 'lfU (m'il--l~ 

22) ~~\lf1"jdli.J l ~f1l'1lU: IY1Tl(1iJi')n l )lU (9: 1) l niJU'l ('(1') :2 lJl'ilf1r·din~li.JUi)~'ilU{i)U" - , 

~(:n)'\U1(1nl91U) llJ'YllUiJ(lI1C1~liJ'YllUiJCI ((1') :2 ,';h.mClunuujJMu1 Lieberillann-BuC'chard 

11((1i1~-h (fl'j 2 1J.J,\.jfl'l')l.1,)~f1iJUU'j~ lJlYl ('( l<iliJ'jiJU~i1~()1'i1i 111u~mmU~ '\ }(i-1C1C\unu 2.4 

DNP 11 fl'Yl,d11lJ{jH~m 1uiJUC\"\1iJ-15C\~ £1~iI'riJ?i'\ YlU'\ U'\lJ 1(l Qn._ U()lVll fl~U--l'\ ~iH(tC\UOU 5:::: 

. , 
FeCl 3 HClt BL2 '\u CC1 4 ~lMI--li1 i'fl,) 2 1lJ''Ii((1'j1.1,):::fl()U''~Uu(l uift\DUfI'l')n~lJr,jl 

.... - --- ~-

http:t,it,iaco"c2.ne
http:hent,lacont.2.ne
http:t,iacont2.ne
http:oct,2.C;)S2.ne
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{ ,": 'j ;: 32. ., 

~:r2.: ;~ ;l'"'; j ? 1?1fi~ ~~~;i,~ ~Ju'~ 
:1 11 

! C>J.~ 

I 

:c-r"'"Y-" 

~ \; 
1" 

J 
IT I 

I 
I 
l 

?,,!l 
I 

!5:IJ 
I 

3Y.<J 
I 

a"<l 
I 

l3:"~ 

, 
~~() 

I 

~ ~ . :~ 

I 
-.2:.) 

I 

~-:'h 

, 
iC') 

I 

o))~ I 
Wl.O ~.O <:' ). :. 

I 

')u}i 32. UC':?I-J5ui'rn \ 'j'~?llJnGl~lJ ~Ju-J ;il'1 2 

I 
fIlllJ l .jj'lJUQUnli0Gln~Ull~~(~lJ.-1) B(\'V1-J ~n-at'.tt; 

OJ 

~-J C- H ~1.muucjli1~i)-.l -CH Z-' - CH 32918, 2851 
" 

(I'-J C=O ~UllUUUGl~J~-J I tJ~ I ')1CJ11734 
" 
tJlUfHn~1470 C-H ~UllUU~tJ~tJ~ -CH Z-' - CH 3 

C-O kUUUUiiGltJlUn"l~1174 

lJluilol~ C-H ~UUUU-.ltJ\lUU'\fi"-JsJcH (-CH?-) , n>~720 . _ n 

( .-

http:n-at'.tt


., ,:.:~ . ~ ..... ..:.~- , .. '. - . , -
--~' -" - ~-' '-" '- --

~...: ~; r; -~:;; 
~ 

(7 ,0-/8,0 

" 
\ i) tll'.-\i)?i UDi1:;JlflUU'>lIHf-i??i·cJn;J 5% reC 13 llfl::; Br? 1~~ CC1J, 1l?:i1 -;J-h ?1l'J 3 'til l i 

'J ':J 

(C-O) U()n:;Jlfl'h~'IU\\~1jn'l'l~V1n?'~·HJ~'rl~ -C13 \I?'::; -CH 2 ~<;\iJn'~ ~ Gi~';;:oJ'ili'-1U:l ('rll!r,~ 

, , 

\ {jiJ \ u1uu \ '11IJUnUDU'r'I'Jl \ '1 -7\(1 \ un';j{lJ-JD'l(1' y; lj'1~ n iJml'~n fll 1U(\niJDiJ~,;;-~m ~Ullr,Yi!J 'r'nJ 

II 
I 
I 
I 
I 
I 

O'O-+----rl---rl---rl---r--rl--'"-'I-~,~--rl---'-,--'-1-~I----; 
~ ))00 ~ 1ec<J:.!>:'l l'-"1l l2':'O l~ 3n s;n 

AOOQ .0 2':00 .0 .;0.1 L 
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, .... - - . . - , 
_ _ • •• "4 . .... _~ 
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~~--" ' 

-;1-"
II I , 

-- - ------,------- -- 
I 

i
r2te~~ i.~~: I 

! 
'" I 

-L· .L'", ,,, I •• ~" , I 
- - ; "; :t :; I 

.--------------~------~I----------~--~~----~ 

')"l-;ll') 3 	 S.C'!' 0.702 _ ,J Q.~S 

7.55 	 0.82~ ?_J- .3.25 

_. 12.50 l. 100 ?"" l~. ~9 

20.9~ 1 .3 20 30 66. 7 ~ 

35.05 1.557 	 33 12 .05 

Gll') 1 ~~1 32 

I 	 i ! I 
I 

(fmlfi'1..J('(~l'-l 1J~lJltlJ1(l,) ( :t ) lJ1Cl1lJ l Cln:'l;iJ(fl'1tJ'5'~niJ1J ,I~e,~" lRQ' " 
, I 

propacosanol 340 0.49CH 3-(CH 2 )22-0HC23 H480 

pentacosanol 368 3.26CH3-(CH212 4-0HC25 HS20 

I 
3a ~_0 l-L ~9heptacosanol CH3-(CH2126-0HC27 H560 

66 . H 438triacontanol CHT(CH 2)29-0HC30H620 

12.06480tritriacontanol CH3-(CHZ)32-0HC33 H680 

I 
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11-19 


OJ 

~1JmUt)(1 iln~ l ()mU()n U()fl9Jlnl1iJ,,'l {!(\'1~f\~nl(J~ir;,wYl~f\'0 

, , 

~n~~:;;l,.."n=:;~J(J...j'rl:J1tJ'9'I1()n<S(-OH) f1~;llJ~ 3500-3200 <'Q1J.- 1 
" 

I '-i I 

I 
I 
I 

.. 

~ 
Q.l I 

I I I I I I • 
~ ~~ ~¢} lZN 1'XC aJ) ;:.)

OXXI .? =.? 
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'J 
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-: . "'" -:.. : . 

:::,' - :,;! :_·.':,:',·'1, ' ~.:.: '1 ,,0 - 2'2 : ~ . -, ~ " e," - 'n '~.·:- ':; .. . ;, ;>"" " :"'l' ';I'J" '~";" ;o' ::'l ' ,. " ".I ~ ~ _ \ :) ,-. i .~) \ .; : , . J L. , :J ~ , :-0 ) . ...., . :-1 oj ,. , , \ I i : ., , '-' ~ "I . ~ " I L !l,-. \ ') I . ~ ~ '.., 

" - ce,· dll flU v,J::;
L 

'J 

UZl tf1u\ o tW 1JlJ. , \;:mlliJi'l l\~ ~\ iHllt.\lJ (l U.lJ il 1)l i1 acJ'l'\ ~i;'; (1 flUKU 5% E' eCl 3 ~~fl :~ 3'2 '\~ 

, , 

iil ~ \G\'!'~n~;'.J;:; ! il, \ ' n':;JJ~..:\n'J'. \iJ;lnuijiJ~U\ilJ fl n ')hll! J ~ '~O O -3 :00 ~lJ -L(ou\..., -.J ' .. ~. \ . )v ~ v 

- ~ , , 

\ Ulli i i;l 'l ~ (J 11 ! )\I:.\'..!. (lJil \ uiu'J \ ~(J uill..! 5Ui'i''il \ 'i Yi fl' \ Un~{~J~JJ ~ lWo niJ[Jil ~i '1l<;],] ..;tJl1tl11 Ll 

10111 r-etention time 10,08, 12.41, L6.49, 

20.93 U(1~ 36.05 U1~ d1tlu'11i1 log r-etention time 'lJtl~ ({1'J 5 



100 

----~-- . . 

! 

:' 1\

I •I 

I i, \ II 

")U~l 40 , 
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i I ~ 

ll{)(fl';U"i.i:: ll::J U Cm,\T1"j"..J~~l 'l \1J1C1ilJ ~ cH1C1 l lj~!Jl('.!.~1"j" (% l' ~.'~"'nQn\ 
I I 

I \ 

I II 
I 

hexacosanol C26 H5'-!O 0.Z9CH3-(CH2lzs-0H 382 
\ 

Il 
heptacosanol 396 39.67CH3-(CHZl26-0HC27 H560 

nonacosanol 424CH3- (CHZ) Z'S-OH 8.61CZ9 H600 

Itriacontanol ~3S J,~.O~CHr (CH 2) 29-GH IC30 H620 

I 
tritriacontanol CH3-(CH2)~Z-OH I 

~80 l 6.89C33 H68 0 

I I I I 
I 
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3I2 


325 


3..:0 


35 ~ 


368 


396 


39,99 

35.S~ 

38.82 

42.5 6 


~ 7 ,5~ 

6L.3 1 


20 


21 


22 


?1.J_ 

24 


26 


~ GOo. '"' U 

8.82 

J 1 . 6·~ 

1 . 0 :5 


3· ~ . 90 


L0 .3 :3 


YIl"iNn 3S 

.!. 
~iJ(11')lJ"ii:;niJU 

nonadecosanoic acid 

doicosanoic acid 

heneicosanoic acid 

dodecosanoic acid 

tricosanoic acid 

pentacosanoic acid 

~Vl"i "i lJ I 1'1Qn 

I 

I 


C19H3602 

CZOH4002 

C21 H4202 

C2 2H4402 

C23H4602 

C2SH4S02 

~m"irl'i-.lr1~l'-l 

CH3-(CH2)16-CH2-COOH 

C~3-(CH2)17-CH2-COOH 

CH3-(CH2)lS-CH2-COOH 

CH3-(CH2)19-CH2-COOH 

CH3-(CH2)20-CH2-COOH 

CH3-(CH2J2Z-CHZ-COOH 

-

lJ11'1 

"ilJlntln, 

298 


312 


326 


340 


354 


380 tj 

lJ~lJl(,J(11,) 

(% ) 

6.98 

8,82 

31. 64 


7.05 

34.90 
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70 
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il1 11 \ J;'?1 ~I 'i J1-')5"11 iJ <)1 \ 1\ I 

~t'~~lU aglycone 

(1l':j 6 IYlU'1Ju'lr')lilJ0 l'j)u'5"uu~~15l DHJJ1'i1~-J1U~u cholesterol J campesterol J 

~ -s i tos terol Il(1t stigmasterol .. 'J,
'llnl1l'ill mltHWU ,1 ~1"i 8.1 

n~l retention time IDu 22.50 Uln 

\l~lVIUil I }\lnu stigmasterol 
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" ~ I nn .1 g C: 'r 1 :~"""011(l~ ~t u1: 

glu cose 

I , 
I 

,,,,--,,:/ , ,,,,':;.~A..""// 

(ll'S 8 stigmasteryl-3-0-,'l-D-glucopyranoside 

, 
I ~i) IOllfll"iUuiJm1'Q,)1'i1"i'-1r1'fl'-1'1Ju'l ({l~ 8 1~~"lnl"i t Vl€U].Juu.~:-r.nj" -- . 

\ 1J11lUun lIn:::: l (J'IllUun 

O.O-!------r------.---r---...-----.---,--Tt--.---,---.--.-----j 
·1100 l20Q

400J .0 2000.0 «)0 .0 

01-1 

http:Vl�U].Juu.~:-r.nj
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l~~il~wl~f!";~J1~)lflil{(.~·1'l::;1~ fj';1 9 ~ ,n::;~~iltJvX:; l {j \\r l~n')1..!l ~jJRl H~ u --1'l (j' "\ ~~1:l(1;';:;1J
---- v 

~ 11 ~.., ~ " UiJO'illilU ~l'l 9 '1 ;1i11'li:l~i:l1U\1Ull-1l fli)Y1UOilU Cyanidin tes t 

5U'lI~ll'lY1<flUnlil?JJ (~U~ 3. 33) ll<fY1-1ll~un1'j~Y10~U1l(\'-1~011"j 

4-1 dh!~mj\,~ l \l.Y11~'\IiJ-1'rilJ"\UY1'liJn<1i (-OK) ~ 3500-3000 '1llJ. -1 UiJn'llnUU-1ll<f71-1llC1U 
" 

conjugated 

ketone (72) n 1653 '1llJ.- 1 

'11nHlJ(\'(fll.lOIil~JJ 1.l,)10.Q1~rl'·JiJ-1"\iJiJ()Ul~-1ilJloni:l (~lt) ri m/e, 

iU'ililiJuui:I::;m1uiJU-13 l3u l3lJi:Jl1i1 L t101il<yjJ n'"1I1I-tl"llU'h ii1'i 9 l.l'l~OiJUa\ltJ rn1Uilu 

18 iJ~'i\iJ1HLri1~OFJ1~t111niJ~UnlY1!H 17 ~~'\1jlru 'l~~-1ln'i\\\lul1 ~ 6 151.66 ppaJi"imllJ 
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1.15 


..) . . '"'": i ' ,' 

, ' . 
::-:~!:::~-:J.~ 

3.4 ~~i'iU 

:1 ,~" 'J=: ~ "l"~'\"') ilu~ I .,1 . J j ~ I lJ\I) J 
u 

(I "";'1 \ ;=:", "j \ )"'''n;;.• :, ", CJ " d .V 111 01 ' li , ','nu m/ p- "lJ l~f I "'-u·II1 ",. 1 '>. '((:1) n.. " ., . II 

, 
f\ 1 '1 UUl.\ 0l'l..\\ illl'l Yi 

q, ~ -" . .c1 

3 lJ'rfJ.HI mrf11 uU'rf'U \ )Jl1Uil':),
u u 

Y 

}'lu'B u m/e 302 I UUn1"lUUUul1 fl1~U()U 

~'lU m! 'l11 6 'JD'l ring A r;}nj\nlU~ \ ill.l;I)') \ ],J)1unCU,
" " 

,'IU iD /e 137 c1l'ltlr.~'l'\ ',111,)lUl l 

Chr).sosplenol 0 wiD quercetagetin -3,6,7-trimethyl ether II~mH1iJlnHfll 

.5 (ppm) : 7.60(lH,d,J = 2,5 Hz,-CH=), 7.5(1H,dd,J = 9.0,2.5 HZ,-CH=), 

6.83(lH,d,J = 9.0 Hz, -CH=), 6 . 5 (lH,s,-CH=), 3.90 (3H,s,-OCH3) Ufl~ 

3.85 ( 3H, 5, -OCH 3) 8ril'l1 ') RYI1lJ;~lJ'h~imm lBU I 3lJIJl1~ LUf)Y\flJ~,) 1U'llU11~UV'l 
" 

. 
~1') 9 ~v Axillarin (35) ~'ln~1~~llJl,)G~lU1un1,)~UUUij~,)1~,)'l~~1'l~()'l ~1') 9 

OH 

OH 

HO 

MeO 

OH 0 
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rn iuJ \\ - 13 

~~=lnnl~~~lUV~ n~D~l~~1l quercetagetin-3,6,7-trimethyl ether H~D 

2-(3,4-dihydroxyphenyl)-5-hydroxy-3,6,7-trimethoxy-4H-I-benzoryran-~-one 

•" 

OH 

OH 

UC'l'Vl-l,\1))"C'I'{'l"~Cl" C'l'l'S 9 

2- (3, q-di hydroxyphenyl) -5-hydroxy-3, 6.7 -t. r i.methoxy-4H-l-benzopyran-4-one 
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'J 

.... ~ 

llun 0.155 n')u 

v 

\l ~~ fI(1,C)'\ i~'(u1)J (l~ olui ?'h'(c)E.I"l 11 Lt1n \ '1lU , Dn111WI1 11 11~ \ C)m UC) (l \W mll nuu'l'\ }tr·mounu 

'Y 

lWDil1nil (1'1') 10 ~\!Cf1')(l~(\1l.J~LLY1'H~c)Y1Uflilu Cyanidin test U~I'l,dl (1'1') .~O ill'l:::; 

Lfiu~1')tl,)~flC)Utl,):::;lftnLW(\'1Uc)l.J~ ,QY1LWR'1UDI1 (flavonol) 

(jUi'I')lL,)Y1~LtlnYl-riJ (~tl~ 54) Ll(1'Y1~U()Ufl1'1~Y1n~UU~~~n~1~ 

(-OH) 

n 1653 

9ll),-1 
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l l ll II :j~.'( I Ll n 01~' ~ 

in / e Ji:~ ~ : lOQ , Q':t.) 

,
mlu(Ju 

, 
LUiJ diuu 

L OumiuiJu 

";) 'iiI,lii) 11 G'iI-.J nf.lllJl ~l-,'r(}]VI(il1il 'J:l :il,i lL ~'i)" '11 
" 

~11U~~niJUU1~lnn flavanol ~i)~1~~11 Cllrysosphenol-C ~~2 querceLagetin-J, 

hyd rox yphen y 1 } -5, 6-d i hydroxy-3 , 7 -d ime thoxy- qH-l- be n 7.0 [1Y ran- 4-one 

HO 

OH 0 

i'f1~ 10 

2-(3-methoxy-4-hydroxyphenyll-S,6-dihydroxy-3,7-dimethoxY-4H-l

benzo ran- 4-o'ne 
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3.6 


" 

3.6.1 nj '~i'i·-;:~~~·. ~:;;;::;~ i ~; l ~~·~ l~'-; ' -~ -=; ~ ~~"~i--;'''I ; ~ ~~::~; ·~~'i ~ -'~',:""';,:-J ,~q;!~~! ~ ,; 

" 
111 Y; '?~DL:;rl, ~?:l.:~ ~ -:;: ~ "-! n'i ~ LT U,~J ,l;; 1~ ~ 7j'~ ~~: ~ !J ~~ ;: ~~ ~ ~~~j I j 

a1~ 3, ~l~ ~:, ~1~ 5, fll~ S ~li 7 ~,~ 8 ~li g,____ ---- ---- ----, _____ I ____ , ____ ' 

, " 
2i 1 \ ~ :'iii -.l q'11 ~ '\ '.,W 1 '1 iJ ~J -.: ;11 i \ 1} 2t G! \ ~ U-;; 91 ~J (>1 f;i t; .;j ,-; t :j ,~~ I " ii't.~ 

i ~. 

iiiu l\(1v\"jq}1 ~'1~nl')"ju,6"j;Jln)1~v\ ii)":'H1Jl~i) ~li :2, ?'l'] 8, :oil"] 9 J ~-'''i 10 \i;1:~ 
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?/-, - 1_\1_,,_" 0.001 139 , 02 ' 

0.005 L20.56 

0.01 	 lLl.12 

0.00 1 
 18.21 

0.005 ~2.S1 

0.01 	 26.71 

0.001 126.42 
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0 . 00 
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0.00 

21.79 

57.'-1:9 

73.23 

0.00 

0.00 

0.39 

0.00 

0.00 

0.00 

c.oo 

0.00 

0.00 

0.79 

32.1.1, 

S2:.63 

1. 58 


12.68 

J,S.77 

2.13 

3:!.3~ 

0.005 

0.01 

0.001 

0.005 

0.01 

122.68 

99.61 

131.23 

122.02 

100.79 
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2. 30 

0.00 
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i 
I , 

I, 
, 

97.89 

8'9 . 23 

79.56 

I 
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I 

I 
I
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I 
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~ OC . :3:) 

87 . 82 

5-L 21 

3-!'. 17 

1. 23 

0.00 

99 . 56 

70 .51 

42.13 

99.23 

87.69 

54.23 

Ill. 20 

98.45 

80 . 21 

0.00 

0 . 00 

31. 79 

7 6 .9~ 

I 
! 
I 97.70 

I 

1100.00 
! 
I 
I 
I 
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31. 49 
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59.77 

5.77 
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30.04 
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~ - ,
"'" ., '" "" 'j/ 'j/ 1 .. 'j/ '" 'j/ 11 d l'

YllfHHluqYllim'HJuthl m'H\1'H\l~ r) ~~l.i~11 /f'lm'nJ~lJ~n/f'l~lJ ~ 1m1 'J f)mfl/f'l"'1m~ n

~9flJ flllJ~lVtHH)hvltlflJ, IlJYlllJtHl ~t~~lflii~tW9il~~ 1llnJlJlllhJYl'fl~tluqYlt 

~ 
~lJ ,nmr~ t!~:;mllJl.,rmrlJ 0,10 nflJ : ~9f~\11~~ 1.5 nflJ nqYliillJnTl61J6~nl'l 

""''''''1 1'.1"'j/'j/.d "'..;...~\1'lt1Jl~U ~'H)~~lJ'IllTlJ1nYl f!/f'l 'ltlH'~ lJlfl fl~ ~~f)~~ln1lJmlJ tl~, fl~ tl 'l n f)'llJ!I~:; 

.J <t ".1 1 .; '" 'j/ • '"'j/
!8n19flJ 9f~lJtl~flu'l:;nfl'IJ 2,83%, 1.34% ~I~:; 2.83% ~Vl-lll1lJn~lJ~lltl1~ ~llJ~l~U 

m'l!lVn~H'n<pHtJn19flJ, fl~tlhvl flflJ , llJmlJtl~ t!~:::!f)ii~~w';h~wl \11n~lJ~1'1l11 
-~flmu~ 1~v11iflfl~1JlnmlJllYlmlY1lt1Ju~h~'l ~llJl'lmWn~1'l1~i~l1lJ~ 10 'tfU~ 

~~~ftfl 'lJfl~~~lJ'Ilfl~ltJ1~'lf11fufJlJ1'11m~ (CZ9 -C)4) nfl~t111'l:;nflu 4.10 x 10 
2
% 

jI QI 'JI ,., ~1 I I " 

1~tJ111'11lJn~lJ~l!l'l1~, 'lJfl~~~lJ'lJfl~~fl~~'Ylfl'l 9f~'l~ 'lJfl~m/f'll9f~'l~ 1t~:::llfl~nfl~tl~ 

I <t ,) 1 - '" " "". I19f~'l~ (CZS -C)4) lJfl~flu'l:;ntl'IJ 1.05 x 10 % ~tJ11111lJn'llfl~~lJ~11t'l1~, 'Ilfl~~~1J 

'Ilfl~ ~-sitosterol, campesterollt~::: stigmasterol nfl~ftl1'l:;nflu 2.70 x lO'z% 

1~tJJll1lJn'llfl~~lJ~lLllf~, sesamin ntl~ftl1'l:::ntlu 9,90 x 10-)% 1~tJJl'l1lJn~lJ~1 
" _ _ "IJ"!':'I" ". II I .d <t -z

11'11~, ~l'lu'l::nfl1Ju'l::1fl'YlIfl~tYlfl'l'lH)~ lmt'Ylfl'lYC lJfltJlfl 'Yl1Hl~flu'l::nflU 1.7Oxl0 % 

11fltJJll1lJn~lJ~lltlf~, 'lJfl~~~1J'Ilfl~ mIfl1'11~'l ~ (C
1Z

-C
24

) nfl~t111'l:::ntlu 1.03x 10-)% 

" "''' " <t " -z1IfltJ11111lJn~lJ~lmH, ~l'll1'l:;nflul1'l:;~t1'Yl acetate lactone 1Jfl~fll1'l::nfltJ 3 ,6Oxl0 % 

" 
.d <t ""~lJ,r11'lJri1lJ'llnu~::mU'1J~lmh~1J ~~i1ftfl sesamolin 'Yl1Jfl11lJt'll1J'IllJ 0.005 

" 
nflJ : 19f~\11fl~ 1.5 n11J r!llJl'ltl6u6~m'~fln'IJfl~'lnu~::mtJltJl~ 100% !l~:; 

82.78% mm;l~tJ 'H)~~~1JlfttJ sesamin, 'Ilfl~~r!1J'Ilfl~ ~-sitosterol, campesterol 

Ufl:: stigmasterol, 'Ilfl~~r!lJm/f'l1'1im~ Ufl::'IltJ~~r!lJltJr!I'Ylflf1'1im~ 
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4.2 nl'l ff mn rr l'l flCl fih .,.n limHl ·H1 t1i'1 rrClU f)j;Hl ~ 

rr n'fll1 qj'1rrrllJ OCl fl ~ ~ltJ1rJ 'Yll'l.l Cl Cl II ~'nl1lJlrr n'fl91 fl~'Wlfl nL'b'U, f1 M 1'l rl fl {lJ 

w-n Cl UCl~llIlI IICl ~Ul'Y11Uil Cl ~llJ"1'f1'IJ 'l.l rJ tim o~iJ~ n ~Jr)~ u~ ~ ~! 11 ~il1l1 Onl,) IT n'fl~lfJ 
~: d d IS 'lo':Y ~ It 

f1 Cl fl1 'lrl il 'llJ II Cl ~U1 II Cl~'1J fl ~ U·t],l 'YIIl11.1 fl ~lnnl'l IT n'fl~lV'lJl'Y1lUfl Cl UCl ~ 111 (Ur-I'l.lnlv. 

~ 1.1) ldClll1fi~ITn~911~'l 'U'YI'flITil'IJq'YIt'Yll~;lnlYlI11u.:JY>ru Ylirl1~~rrn'flfH1fl1'l
•.1" .. '" ".1 .; ., 1 .; ... d SI ...SI
nu'llJ 'b'.:JlJfl~fllJ'l~nfl'IJ 2.19% (u1l1Un 'flVu1l1'l.ln) 'YIfl111JI'IIlJ'IIU 0.10 n'lJJ : I'b'Cl

~Q J ~! ~.q ",11 d 
~hrr l.5 mlJ lJq'YI1iLUnl'lV'lJfJ~nl'lI~'H)jLlI'IJ 1Y>1'11u~'llnll"~tn'IJ11J~Jil.:JlIU'II111J1n'YI 

4.s. Q,I..::..q d4 ~ It 

r('fl 'j'fl~Cl~1J1flfl ~ 'HYn'fllfl'YI"lIfl'b'llIlI, lfl'Yl1'l.lil"'YI1~M, le!fH'b''l.l, 1Jl'YI1'l.lflCl lICl~l1l 

d .... .. '" ".1 .. 1
'YIll1Clfl 'b'~lJil~fllJ'l~nCl1J 0.29%, l.01 %, 2.35%, 0.29% 1I1.1~ 6.02% (lllm!n 'flfJ 

.. 
11lm!n) 1I1lHi1'f1'U 

U1ntn'j'uvn~~"'f1'fllfl nL'b''l.l~lv~Hifl Cl ~lJ W'lml.l11 'YI n'llYl Yl'IJ11~~~n'flvmJ1UfflU 
J .. 

SA 7 SA 8 II"~ SA 9 ~llJ1'ltlClflnq'YIiiiJ'J5.:Jtn'j'IU~t)jI~'lJ1~'IIfl~~U.,r111~,!~lJ1nl l l 

II" ~tn'llltJn~~~n'flfl1.1ill 'iYl il{lJ~lVi1i fl fl ~lJ U'lmlJl1 'YI n'l1~ Yl'Ul1~ ~~f1'fl~ilVLUfflU 

11llJ1'Y1'fl'" Cl'IJ n'Ui'lfYi'lf911~'l ~~ ~lfJ91fl tn'j'~n'flU 1.1 ~nu11J1tufi flU.,rl~lJl n '~~1'j'1UU1

SI d .....1) l' d d ~,d.1 ' l] • I 
lJ1tu UflVn~l1J1'lt) fl fl nq 'YI1i ! ~llIlJ'YI ~~U1'Y1 U~ 111 fIl'j''YI 'flCl fl~ 'YI1~ IO!l~'l~fl ! lJ 

Idflll1~~~n'fl911~'1 lJlL1tJn 1~w11iflfl~mnm1J11'Y1 n'llYl ~.:Jrr1lJl'j'mlvn~1'l1~.., .. 
i~~lJ'fl 11 'lfU~ l~fJ~~~n~lflm'b'U~llJ1'lmwn~l'j'l~ 7 'lfU~~~Ufifl 'IIfl~r-I~lJ'IIfl~ 

1H l~'j'fl1{'UflU1CJfll'j'·~ (CUj-CJ4) ii fl~fiu'j'::nfl'U 1.05 x 10.
2 
% J1 m!n1'flfJJ1l1 un, '11M 

r-I~lJ'IIfl~H)m'YIill1ctim ~ ii fl~rlU'j'~nCl'U 4 .46 x 10') % J1l1 un1~fJJ1l1Un, 'IIfl~r-I~lJ 
"1 ' '" ".1 -2'IIMLlil1.1nMfl1.1 'b'm~ (C2J , ' ' C)O' Cn ) llfl.:JfllJ'l::nfl'U 2.06 x 10 %C2S CZ7 

J1~un1~fJJ1~un, ~1'j'U'j':;nfllJ1ml'Ylfl{Yl UflfJ~ friedelan 3,13-01 ~iifl~rlU'j':;nfl'U 

6.00 x 10-
4
% J1~unl~fJli'l~un, 'IICl.:J~~ll'llfl.:J1Lfl1.1nClHfl~l9im~ (C26 , C27 , C29 • 

C)O' c))), iiil.:JrlU'j'~nm.J 7.42 x 10
2 
% J1~un1~fJJ1~un, ~l'l,J'l~nfllJmllfl

z'j'flfJ~'lfU~ stigmasterol iifl~flU'j':;nfl'U 2.64 x 10- % J1mjn1'flfJJ1wln, 'IIfl~~~ll 
.. .. 

'IIfl.:Jf)'I~fiUlI;619i1l'j'.:J (~9-C2S) iifl.:JrlU'j':;nfllJ 4.02 x lO-
J 
% 111'11 un1~w111~un 

~.:J~n~fl1.1fl hrlil{ll~l11l'j'tlUfJn~l'l'~ 3 'lfU~tifl ~l'lU'l:;nfllJm~fl'lflfJ~'ln~ lfl'l'b'~ 
.. .. 

stigmasteryl-3.0-~-D-glucopyranoside iifl.:JrlU'j':;nfllJ 0.09% 11ll1Unl~fJ11l~ufl 

http:flVu1l1'l.ln
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II" ::ft'l'J'lh::o eu1J7:lllYlI 'rl"11'U tl(J~ 2 '!!iJ~ 2-(3,4-dihydroxyphenyl)-5-hydroxy-3, 

q , ·1 " Q.I 

6,7-trimethoxy-4H-I-Benzopyran-4-one lHl~fIlJ'l:;m)u 4.50 x 10 % Ull1'Uf)1~tJ 

-111 wJf) U":; 2-(3 -methoxy-4-hydroxyphenyl)-5,6-dihydroxy-3-7 -dimethoxy -4H

'U fW~ 2-(3,4-dihydroxyphenyl)-5,6-dihydroxy-3, 7 -dimethoxy -4H-1-B enzopyran 

dd ~ru! ~ ~ 1 'j/ 'j/ 1 ' ... ~ 
YllJ\]'Yl1itlUtlH11'J'1'il'J't1!1911J ~'lJeJ~~'U'Ill1 t.ll.11'U'J'1n11,,:;mu lU f1eJ~JeJ~~i)'lJ'lJtl.:.Jm~-

& •• 
~'UYI~61ttim.:.J (~9-C15) CJf.:.Jn'r).:.J~lJ'J'::OflU 4.02 x 10 

3 
% \11l11ro1~fJUllnrn 1~tJ 

, d 'j/ 'j/ '" 1 '" "" !
l'tUl1Y1fl11lJl'IllJ'IJ'U 0.005 mlJ : lCJf~~ ~ft' 1.5 mlJ ft'llJl'J'tWUfJ~m'J'.:.Jtln'IJtl.:.J'J'10 

YI LLfJn 1'f1 I'U ft'1'U 'U1U 'U ft'l'J'YI llJlJt)Yl1i m'J't.JUt.J~91'U'lJ11 tl~ flu'l::OtlUft'l 'U 'U flt.JYlll1 ~ tl 

ll"::mulul~ 97.70% ll":: 98.77% mlJrl1~u 
, , d.,. "'.,. ~ 

ft'1'UfJtlfJYllJt)Yl1iYl1~'l11ml't"l~fHl SA1D, SA17, 1L~:: SA18 
, ... '" 

1l91ft1'nJ'H(Yl1i 

d ~ 1"l ' .: :II "Ill ,.,. '" "'! 'j/ 'j/ ~_I ''j/ "I ~ 

'lJtl~ffl'Url~~t11ft''U ''il~'il::Yi1 m'J'ffmn~tlllJ 


http:f1eJ~JeJ~~i)'lJ'lJtl.:.Jm
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ri~~nfl<ll n L un L ilu, ~~iJ1"J''r'ltd~, L~'I1lUumLil:: LiJn~lLiJ~ L~P! '11 n~u'n 11111tltl L ~Jl 

11'1"J'~11'Y1n"J'1~LL1ru~1~ 1, ~~nl L,~ 

(LunL~u, 1~I'I~tlI1nLnU U~::L~nlUu~) 

~1"J' n ~~nLL11111~(]ll l~~~iJ~ L~~1 65-67 tl~Al Lil~ L-n~~ 

~tl(]iJ~~~~llu~1ulfl1~liutlU1~~"J'~ (C28~C32) 

~1"J' 11 ntl~LL~~tlff0l31U~hll 1fl~lrltl~L~~1 80-81 tl~A1Lil~Lii~rl 

~tl(]U~~~~(]tl~Lu~Lnui1~~"J'~ 

~1"J' 1'1 llu~LL~~uff0l31U~hl1 l~~rltl~ L~nl 81-82 u~Al L~n dhm 

~unU~~~~(]u~"unnuuurll~~"J'~ (C28-C34) 

~1"J' ~ ~~n~UL~~~(]ll 1fl~rlu~L~n1 140-143 u~A1L~nLii~~ 

~unu~~~~nu~ II-sitosterol, campesterol LL~:: stigmasterol 

~1"J''' ~~n1UL~~~L~~u~~uU 1~~~u~L~nl 120-121 u~A1L~~L~tI~ 

~u sesamin 

~1"J' ~ nu~u~~uff~31~nll 1fl~ntl~L~~1 236-239 u~A1L~nL~tI~ 

~u~1"J'u'::nuuu'::LnnLu~Lnui(]u~1~1LnuiWuutl~ 

~l' n nu~LL~~!l~0I31~(]ll 1fl~nu~ L~nl 82-84 u~Al L1l~ Liitl~ 

~tl(]u~~~~ntl~n'fl1~~"J'~ 

~l' ~ ~~nJuriL~~tI~ 1Jl~nu~L~~1 196-199 u~A1L~~Liitin 

~u~l"J'u'::ntlUu'::Lnn acetate lactone 

~ ~~nLL11111~ L~~tN ,fl~tltl~ L~tll 89-91 tl~Al L'lIn Lnm~ 

~tl sesamolin 

~1"J' Nl (]tl~LL~~tlffCl31tmL ~~a~ ,Jl~na~ L~nl 216-220 tl~Al L'li~ L iitln 
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, . 
. ~ , ~ 

~tl"tl-JYlnlJ"tl'lUtlnm:Hltl"'\cJJl}1,)·-J (C23' C25' C27' C30' C3J) 

H~n~~HnlH~UlJ~"11'~ iAHntllJ1Hnl 278 . 0-280 . 0 i)-JR11~nl~U~'\J , 

~tl ~tl~H~lJ~tl-JUtlHntl6tl"'cJJ~~~ (C26 • C27 ' C29' C30 , C33 ) 

nl~ 6 HRn~VI~lJ~~11 ~~HHtllJIHHl 163.0-164.0 tl~flll~Hl~UH 



. . ,., . 
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stigmnstecyi-3-0-s-D-gluGopYcanoside 

~u \'fl"ilJ"i~fluUlJ':i::;~JI'Il ~'r'Ii1'l1UcHJ~ 2-(3,4-dihydcoxy-pilen yil-5

hydcoxy- 3,6,7- t Li methoxy-I\ H-l- Ben zo pycan - 'I-one 

~u\'fl"i1J':i::;fltJU1J':i~ ~JI'Il ~\'111"i1mHJ~ 2-( 3-methoxy-4-ilydcoxyphenyl)

5,6-dihydcoxy-3,7-dimethoxy-4H-l-BenzopYcan- 4-one 

. 

l'fl'l 11 ''lItJ~U~~()'''UI~lU~~ll~tJ~ ?!nlU~1ri 280.0-282.0 ()~Rl~'1l"~9lUn 

~Vli111UtlU~ 2-(3,4-dihydcoxyphenyl)-5,6

dihydroxy-3,7-dimethoxy-4H-I-Benzopycan-4-one 
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