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TitLe The development of medicinal plant extracts to control weed 

germination and growth 

Researcher Udomdeja polyium Nipaporn panya 

Faculty of Science and Technology, RMUTP 

ABSTRACT 

Study on the inhibition of germination and growth of weeds in rice fields. The 

extract from the leaves of Xy/ocorpus gongeticus Parkins and Porinori onomense Hance 

using fermentation Maceration and extraction techniques for Sequential Extraction with 

three types of solvent hexa ne, ethyl acetate and methanol. 

The resuLts showed that 

Leaf extract of Xy/ocorpus gongeticus Parkins with ethylacetate at a concentration 

of 2,000 - 3,000 ppm showed the highest inhibition of germination and growth of weeds. 

When the substance to be separated by chromatographic techniques showed that the 

extracts inhibited the germination and growth percentage of Fl is the highest. 

Leaf extract of Porinori onomense Hance with hexa ne at a concentration of 2,000 ­

3,000 ppm showed the highest inhibition of germination and growth of weeds. When the 

substance to be separated by chromatographic techniques showed that the extracts 

inhibited the germination and growth percentage of F4 is the highest. 

Which can be used for research and development of natural products from plants 

to control weeds in rice fields to develop further research to com mercialization 
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nl ';j l~:lJ:lJ ~ fi 1'IJ eJ ~Vl f'W eJl mB nVl l ,:JVl~ ~ nl';j A'UVllCl1';jCl n ~ '<ill n {;-J ~ IYl nru'l'15';j';j:lJ'(j 1 ~:lJl1m'U nl ';j nl~~ 

'U 

l'(j~'(jlU'U1Bnl';j1.rr5';j';j:lJ'(j1~tJ'U~~5';j';j:lJ'l11~~1CJn'U~l~CJnl leJ~ ~1~'W1B eJ~~1~'W1B (Allelopathy) 

:lJl'<il1nm'lj1n~n 2 fhAeJ Allelon Vl:lJlCJ~~~,:Jn'Ull~~n'U ll~~ pathos Vl:lJlCJ~~l~eJ~~eJ'UVl~eJvl11V1 
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(;-J~ n ~ ~Vl 'U1'UVl 1 ,:J~ lU'UeJ'UlYl~lCJ'lJeJ~~'l1'l1iJ~Vl~ ,:J ~il~eJn1~,:JeJn nl~ l'<il~t1J l ~'U1IYlll ~~.;.r\9lJ'Uln1~'lJeJ~~'l1 
Bn'l1iJ~Vl~~~,:J eJ1'<il '<il ~i1~~~1'UVl1 ~ m~~'U(stimulatory) ~ 1 :lJ~~~ ~ l~ CJ 1 'U nl';j tJ'U ~~ (inhibitory) 
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IV ~ \J ~ ~ 
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'<il~i1nl~U~~U~ eJ CJCll';jeJ~~1~'W15neJeJ n~6'lm'W lb1~~eJ:lJ~ lU'U~'UVl~mr11~ CJVll,:J~l n nl';j'(j~~l~1~CJ~'U 
'\J 

(leaching) 1~CJ~Jl~'U Jl'<illnnl~'l1~U~~Vll'U bl~~J1Al ~'<il~ lU'U(9]1nm,:J1 'Unl';j111 ll~~'(j~~l~beJl 
Cll';jeJ~~1~'W15n"iJ1n~'U~'(j~{;-J~1Yl1UtJ,:J~'(j~'U Vl~eJ~,:J1u1'U~'UVl~eJJ1 bb~~ 1~CJnl';j~eJtJClmCJ'lJeJ~"Il1n

'\J 

~'l1 (decomposition) Cll ~eJ~ m~'W15n~,:J(1 nu6'1 eJCJ ~~,:J bb 1 ~~eJ:lJ bl~~ b~eJ~'(j~'U1~f'U Cl1~ boU11 U'<il ~i1 
'\J '\J 

~~ m~Vl'U~eJnl~b'<il~t1Jb~'U11Yl M~,:JVll ,:J IYl';j ~ bb~~Vl l~BeJ:lJ 1~ tJ{;-J~Vll~IYl~~"iJ~ btJ'U~~~ill9ieJ~m~ru~~l ~ '1 

'IJ eJ~ nl';j b '<il~t1J b~'U11Yl bb ~ ~ m~'U1 'U nl';j b:lJ bb Vl 'UeJ ~;:lJ'IJ eJ~~'l1 ~1'U{;-J ~Vll~BeJ:lJJ'U'<il ~ lU'U{;-J ~~i1~eJ nl ~ 
b U ~ CJ'U bb U~ ,:J fl,ru 6'I:lJtJ~'lJeJ ,:J ~'U CI.nl'W'lJeJ~51 IYl,eJ1Vll~ n 1 ~ bU~ CJ'U bb U~,:JU ~~'(j l n ~ bb~ ~ n'<il n ~~:lJ'IJ eJ,:J 

~~i1 ~ilYl~,:J~ bU'UeJtJIYl~lCJ bb~~btJ'Uu~~1CJ'l111 
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~6'I'1J€J'l6IT':i e)6'I~bm''n5 nJ'U€Jl'J bnf)'J l n~ 6'I';ildJ'Jl n~l';iVlm tJ;af)vl'ltJ 5 n~ tJl~ldJ n'U ~~ 6'1 m~vl'U (?)€J 

n ';i ~ 'U 1 'U nl ';i Vl 11 'l Vl ~ €J Vl6'l1 tJ n':i ~ 'U 1 'U n 1 ';i 1 'U ~n ~';i ~ ~ ~ €J dJ"1 Vl ~ €J (?) €J b~ €J 'l n'U e)6'1 ~b6'l ~ 15 b U 'U 

tJ';il nn nl';iru~bnf)~'Uvi'l1 tJ1 'U';i~'U'U'WblY'1bf) tJ bu~l~';i~'U'U'W b 1 Y'1 bn~m1~~nl';i¥in~l€J ~ l'l nl1'l'1Jl l'l~'l 
';i~Vll1'lV1'lJtJ6'I n(?)€Jvl'1.!tJ6'1 n V1'lJtJ6'I n(?)€Jl'lJV1'lJ l'lJV1'lJ(?)€JV1'lJtJ6'ln bb6'l~1'lJV1'lJ(?)€Jl'lJV1'lJb~ml1:JJl~\9lJ'Ul 

\J '\J '\J 	 '\J 

(1)€Jnl';ibn~m 

(?)'lJ'U n 1 ';i 1 ~tJ b~€J 'l nl';i ~WJ'U l ~ l ';i~ nf) \I 1 nV1'lJ~dJ'U1 ~';i b~ €J 1ollm'U AdJ n l';i 'l €J n bb6'l ~ nl ';i, 	 , 

b\l~ru b~'Ub(1)'1J€J'll'lJV1'lJ ~'l bU'U bb'U1Vll 'l nl';i't11~1';i~nf)~1';i'JlnV1'lJ~dJ'U1~';i:JJl1ollbu'U~1';inl~f)l'lJV1'lJ1 'U" 	 , 
'U loll 1 1 ~1 tJ n 1 ';i 't11 V1 'lJ ~ dJ 'U1 ~ ';i dJ 1 ~ n f) (1) ';i 1 'J ~ eJ 'U ~ 1 ';i b A ~ bb 6'1 ~ 't111 tJ10ll fi 'U ~'l n 1 ';i 'l €J n bb 6'1 ~ n 1 ';i, 
b\l~~b&1'Ub(1)'1J€J'l1'llV1'lJ1 'U'U l ollll ~'l bU'U15Vl11'l~~1:JJl';i fl 6'l f) nl';i1oll~1';ibA~~'l bA';il~~ bb6'l~ bU'Unl';ib~dJ 
Arurilbb6'l~~WJ'Ulf(ntJm~'lleJ'lV1'lJ~dJ'U1~';i1VltJ1,xbnf)tJ';i~btJ'lll1~'l~f)

, 	 ~ \J 'I 

1. 	 b~€J~n~1~6'I'1J€J'l~1';i~nf)\I1nV1'lJ~dJ'U1~';i(?)eJnl ';i Ad'UAdJnl';i'l€J n'1J€J'll'llV1'll, 	 , 
2. b~€J~n~1~6'I'1J€J'l~1';i~nV1'JlnV1'lJ~dJ'U1~';i(?)€Jnl';iAd'UAdJnl';ib'J~rub~'Ub(1)'1J€J'll'lJV1'lJ. ,,, 

nl ';i1~tJA#'l .Qbu'U nl';i~n~l ~ 6'I'iJ eJ 'l ~1';i~nV1\11 nV1'lJ~dJ'U1~';i(?) €J nl';iAd'UAdJ nl';i 'l€J n bb6'l ~ nl';i, 	 , 
b\I~ru b~'U b(1)'iJ€J 'l l'lJV1'lJ bV1 CJ't11 nl';iVlV1~€J'U nl';icJ'U ~'l nl';inl":i 'l€J n bbi:1 ~ nl":i b \I~ru b~'Ub(1)'1J€J'll'lJV1'lJ 1'U'U1oiJl1 

v 	 " 

" ~'iJ eJ'U b'iJ(1)'iJ €J'l nl';i1~CJ (?)'l tJ 

1. 	 V1'lJ~dJ'U1~":i~H1'U nl';i~n~1 A€J (1)~0'U bb6'l~dJ ~ ~eJn, 
(1)~0'U ~€J1VlCJ1Y'11~(1){ Xylocorpus gongeticus Parkins. 1'lY'1 : MELIACEAE 

d 	 .:;:". ~ ~ 
dJ~~€Jn 'lJmVlCJ1Y'11~m : Porinori onomense Hance 1'lY'1 : CHRYSOBALANACEAE 

2. 	 ~l'U'iJ€J'lV1'lJ~dJ'U1~":i~H1'Unl';i~n~lA€J 1'U, 
3 . 	 1'lJV1'll1'U'UloiJllvft~'Unl":i~n~l A€J Vl~l-r'l'Un 


Vl~l-r'l'Un ~€J1VlCJ1Y'1l~(1)~ Chloris borboto Sw. 1'lY'1 : GRAMINEAE 


4 . 	 (9)1vl16'1~mCJB'UVl~~vft~'U nl ":i~nV1 A€J beJnb"ll'U b€JVi6'lbb€J~b(1)(1) bb6'l~bdJVll'U€J6'I 
5. 	 nl":i1~CJ.Qvll nl":i~n~lVlf)6'I€J 'l1'U":i~(9)'U,x€J'lLJ50~m ":i 

" 
nl';icJ'U fi'l nl ":i 'l €J n '1J €J'll'lJV1'lJ 

.. nl ":icJ'U~'l nl":ib'J~~b~'Ub(1)'1J€J'll'lJV1'lJ 
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bU'Utl~fifrn:JJ~~h\'ij~'Um~l~C.J bb61 ~ m~~\9!.J'Ulr-J~(91.nru'V1u~~:JJ'1Jl~(i11C.Jm~1.rr6'11~6'1n(9Filln~'1J1'U 
" 

m~fn'Uf1:JJ1'1J~'1J1'U'Ul.rrl1 bb61~bU'U.rrtl:JJ611'Um~l~m~tl~\9!.J'Ull'itlC.Jtl(9)~m~l~C.J1'Ub~~Ynru'1J~l'itl1 tJ. " " 

http:ru'V1u~~:JJ'1Jl~(i11C.Jm
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I 
Q 

U'VI'VI 2 

nl~1~tJb~B~nl~~~'UlI:11~l:1nV1:V l n~'ilI:1:lJ'U1~~b~B1offfll'Ufl:lJnl~~Bnbb[\~nl~b:V~ru b~'Ul(91'VB~, , v 
v 

l'il~'il flru~~1~m11nl~~mjl bB n1:11~ bb[\~~l'Ul~tJVlbntJloUB~(i)~iJ
OJ 

2.1 nl~~Bn'Vem:lJ~V1bb[\~nl~b:V~1\!b~'Ul(91'VB~~'il 

2 .2 l'il~'il1'U'UloUll 

2.3 ~'il1:1:lJ'U1~~, 

24 nl~b(91~tJ:lJ~'ilI:1:lJ'U1~~ , 

2.5 nl~l:1nV11:11~:Vln~'ilI:1:lJ'U1~~ , 
2. 6 1:11~BBn~VlE1'U~'ilI:1~'U1~~ 
2. 7 nl~(91~1:VI:1B'U1:11~e:JBn~VlE1'U~'tiI:1~'U1~~ 
2.8 bVlflDflnl~bbtJnI:11~:Vln~'tiI:1:lJ'U1~~ , 

~ d Q...I V I ..,:::. ~ I ~ Q...I~ 
n 1 ~ -:J B n 'V B-:J b:lJ [\ V1 Vl :lJ 1 tJ fI -:J n 1 ~ -:J B n bb [\ ~ ~ ~ 'U 1 n 1 ~ 'V B-:J (91 'U B B 'U b~ :lJ (91 -:J bb (91 b:lJ [\ V1 ~ 'U 5, 

jJn~~'Ul'Unl~(9) l -:JbnV1~'U1'Ub:lJ~V1~ nl~~BtJ1'U~~tJ~~n :V'U~-:J~~ tJ~~~'UelB'Ub:V~ru b~'U1(91 bb[\~~~'U11LJ 
OJ v 

b u'U ~ 'U n ~l~~-:J ~'U~lfl~ -:J 1:1 ~1-:J~611 A1\! 'V B-:J~l 'U (9) 1-:J"1'V e:J-:J~'U ele:J'U ~1:11:lJl~ fI U-:J~1v'!11 :V~1:11:lJl ~ fI 
b:V~1\!b~'Ul(91(9)B1LJ bU'U~'U~'ti~LJn~ JIltJ1~I:1J1l~bblV1~e:J:lJ1'U~'U~bVl:lJl~I:1:lJ 

2.1.2 U~~tJ~ij~61(9)eJn l'j"-:j~ n'lJ ~,m.J~V1 

1. Jl b:lJ~V1~ b'J~ru b~'U1(91 b~:lJ~~B:lJ'J~bn'U b~tJ1Jl l tJ1'Ub:lJ~V1'J~jJJl bU'U~l'ULJ~~ne:J'U bVl~e:JBtJ 
v OJ 

11BtJ:lJln b~m:lJ~V1~'U5'J~-:JB n Jl bu'Uu'J~tJ bb ~n~'J~nJ~~'U1~b:lJ~V1bnV1LJ f1 n~tJl bflijbb[\~nJ~'Ul'Unl'J, ,d-J 

b:lJbb Vl'UB~'ll:lJ b~:lJ'Jlm:lJ~V1~'U5V1V1Jl boU11LJ'Vl11~bLJ~B m:lJ~V1eiB'Uti:lJ 'Vl11~b:lJ~V1~B -:J1(91 b~B-:J:Vl n nl~ 
'OJ , 

'VtJl tJ'Ve:J-:J~.J11wl![\~ bb[\~1~~1Vl~ml:1~ b~mLJ~ Bm:lJ~ V1elB'Ut!:lJ'Vl11 ~~lmbVl-:J~l'UbLJ~B n 1 v'! b:lJ~V1~'U5, , 
~'tibb(9)[\~'tiDV1~B~nl~Jl611Vl1'Unl~-:JBn bb(91n(9)l~n'U 'Ul-:J'ilDV1Vl l n 1v'!1'UJ1:lJl n bn'U1LJ'J~'Vl11~b:lJ~V1'tilV1 
BB n'8b'J'Uffioff611Vl1'UVlltJh bb[\~'Vl11~b:lJ~V1btil 1'U'Ul-:J'tiDV1 nl~~ b:lJ~V1~'U~1v'!1'UJ1:lJln "1m:V'J~'Vl11~ 
b:lJ~V1boUl~I:1J1l1~~n~11VlJJ ~lVl1'UU'J~tJ~jJe.J[\(9)Bnl~V1V1Jl'VB-:J b:lJ~V1~'U51v'!bbn flll:lJVl'Ul'tiB-:JbLJ~ Bn 

OJ OJ' 

1:11~~bfl~B'UBtJ~e:JlbLJ~Bn flll:lJboU:lJoU'U'VB-:JJl BruVlJlil bb[\~nl~l:1mbn'lJB-:Jb:lJ~V1~(9)l-:Jn'U bU'U~'U 
~ ~ ~ q 
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2. eHJn'lh\l'U bd.J~~~nl~-:J-:J€ln~€l-:Jnl';i~~-:J-:Jl'U ~-:J1~\ll n m~ul'Unl';i€leJn6Ihl71i'U11711'J1i 
eJeJn'8 b\l 'U\I 1 n nl';i'Vlll'J 1 \I bd.J~ 171~'U5~nl ~-:J'l eJ n'<\l~il5(9)';il nl';i'Vlll'J 1 '<\l?l'l b~eJ b~ I'JU flU n l';i'Vlll'J 1 '<\l-dl 'l ~'U , " 
bb 61 ~ il n '<\l n ~ ~ d.J n 1 ';i ?l6111'J bb 61 ~ bt:.J 1 t:.J 611 ru €ll 'Vll ';i ~ bnU?I ~?I d.J 11' b d.J ~ 171 ~'U 51 I71I'J vi'l 1 tJ '<\l ~ 'l eJ n 1 'U?ln 1 ~ v , 

U';i';il'JlnlY'1tJn~~il€l€ln'8b\l'UtJ';i~mru 20 btJ€l1b~'U(9)bb61~f1l1U€l'U1171€l€lnl'1l(9)tJ';i~mru 0.03 btJeJ1b~'U~ 
bb~ nilbd.J~I71~'U5~'IJ'Vl6llI'J'lJtJl71~'leJn1~'U?lm~~ileJeJn'8b\l'U~lnl1tJn~ b-d'U ~'IJ~'l€ln1~ 'Utll , 

3 ~ ru'VlJJ:iJ ilmld.J611f1qJm n ~ €l nl';imu ~d.J bb61 ~e)ml nl';ibnl71tJB n~1'J1Vll'l~1 bAil ~'lilt:.J61~ €l 

n 1 ';i b\I ~qJ b~ U1(9)'1J €l 'l ~'1J (9) ld.Jd.Jl ~l I'J All d.J bb(9) n ~ 1'l'1J eJ'l'IJtJl71 bb61 ~ ~'Un1 b tJ 171'1J €l'l~'1J vl11 Vl~'1Jil Al ld.J 

Ji' eJ'l nl ';ieJ ru'Vln:iJ~ b'Vlm~?ld.J 611'Vl-rU nl ';i 'l eJ n~ bb(9) n~l 'l fl'U b'I5'U ~'1J b'1J (9)'Vl'Ull beJ'Ul'1lJJ bb 61 ~tJ f) n~ I'J 1 
, " "-J 

~l bAm'Ubd.J~I71~'U5~'1Jb '1J(9)'Vl'Ull tJ'lvll'll'U1~b~eJeJru'Vlnmn~'<\ll71b~eJ mb~'l bb61~ bd.J~171 tJ'l?llm';ifl'l€l n 1~ 
, " 'U , 

1'U'1Jru~~~'<\l171 b~ eJ n bb ~'l'<\l~ b u'U e)'U (9) ~11'J 611'Vl-rU nl~ 'leJn'1JeJ'l bd.J~~~'U5~'1J b'1Jl'l ~eJ'U AleJru'Vln:iJ?I'l'Vl~€l~l 
" , , 'U 'U 

nl1';i~ ~U~b'Vlm~?ld.J ~'l bn'U nl1~ bd.J~I71~'U5\1~?llm';ifl'leJ n1~ bd.J~I71Ul'l'1JtJl71 €ll'<\l'<\l~il nl';i~n(?)l'Vl~€l, 

Ul'l'IJtJl71 €ll'<\l\l ~ b~ l'J~i (9) M ~'l,5'U bd.J~I71~'U5 bb~ 61~'1JtJl71'<\l ~il ';i ~ ~U eJru'Vln:iJ?I'l?l171 bb61 ~~l ?ll71~ bd.J~ 171\1~ 
q 'I 'U 'U , , 

?llm~fl'leJn1~ bb(9) n~l'l fl'U ((9)l';il'l~ 1) eJ~l'lhn(9)1d.Jbd.J~I71~'U5tJ'lil nl';itJ-rU(?)1~eJ'I51'leJru'Vln:iJ?I'l?l171
'I , 'U 'U 'I 

bb61~~l?l1711 'U';i€lUl'U AeJ Al€lru'Vln:iJn6ll'lA'Ubb61~n61 1 'll'Uilmld.Jbb(9) n~l'lfl'Umn bd.J~I71~'U5\1~'l€ln1~ 
, , 'U , 

~nl1nl';i1~-rueJru'Vln:iJ~?lJlb?ld.JeJ(9)61eJl71n6ll b-d'U mDl blue orass '<\l~'leJn1~~~eJru'Vln:iJ 25 eJ'lY'1l 
, 'U v ~ , 'U 

b'1l61 b~l'J?I bU'Ub16ll'Ul'U 8 il1d.J 'l bb61~eJru'Vln:iJ 15 eJ 'l Y'1l b'1l61 b~l'J?I bU'Ub16ll'Ul'U 16 il1d.J 'l , " 

2.1.3 nl';i btJ ~ EJ 'UbbtJ ~\l'Vll\ln1EJml'l1'U';i::;'Vl11\l n1 <,i\leJ n'IJeJ\lbd.J~~ 
b~md.J~1711~-ruU\l<ilEJ~ b'Vlm::;?ld.J611'Vl-rU nl';i -:JeJn bd.J~I71'<\l::;ilnl';i btJ~ I'J'U bb tJ61-:JVll'lnll'Jm~ 

" " ili'U(9)€l'U~-:J~ 

1. bd.J~I71~eN1(9) 11718vi'11tJbd.J~I71~b'<\l~qJb~u1(9)b~d.J~ b d.J~I71\1::;bb~-:J b ~eJ-:J\llnn181'Ubd.J~l71il 
Alld.J~'U~lmn b~md.J~1711~-rutll bil1tJlI718~1'U-deJ ':JbtJI715';i';id.J'lJl~~il€l~ b-d'U 1~~d.J (hilum) 'Vl~eJ 

" 
Ull71 bbt:.J61~ bnl71~'U~U~ b 1 rub tJ~€lmd.J~171 bU'UJi''U \I::;vl11 VlblJ~I71'1J1'J11'J'1J'U11711 'Vl111~'U bb61::; btJ~ €l mlJ~l71il 

.:::... I ~ G ~ dI .:::... i.I 

2. nl';ib\l';iqJ'1J€l-:J';iln ?ll'Ubb';in'Vl\l::;b\l~qJeJeJnm'<\llmd.J61I71AeJ ';ilmb';imnl71 (radicle) 17118 

U'YlUl'Yl'1JeJ 'l tll~vl11Vlb tJ~ €l mlJ~l71eleJ'U1Jd.J ~-:Jvl11Vl';il n bb ';in bnl71-:J€l n1~?I::;1711 nmn~'U';iln bb ';in bnl71 b~€l, 
b'<\l~qJ~(9).J'Ul~€lltJ'<\l~bU'U~lmbfll b~l'Jn11 primary root b~eJmllJeJ~';ieJl71blJ~I71\1::;-:JeJn~l'U ';il n€l€lnm 
ri €l 'U b~ eJ ~1 '<\l 'U Ji' 'U n ~1 171 171 tl1 bb 61::; bb ~ 51 (9) eJ 1 'Vll ';i ~ -:J 1 tJ tJ-:J 1 U b ~I'J -:J bb 61 ::; I'J eJ 171 el €l 'U b~ €l1 i 611 'Vl-run 1 ';i 

, '\J , 

b\I~qJ b~Ul(9)'1J€l'lJi''U n~l~ €lltJ 

3 . nl';i b'<\l~qJ1'U~l'U'1JeJ'llUb~I'J-:J bb61::;1'J €ll71eleJ'U bd.J~I71'<\l::;-:J€l n~l'U~ b~8 nl16fl~'Ub 'Vl'U eJ1 U b~I'J-:J 

(epicotyl ) bb61::;6flJi''U1J11ub~8'l (hypocotyl) eJeJnlJl 'Vl~-:J\l l n,5'U lub~8'l'<\l::;AeJl'J'"lb'<\l~qJ€l€lnmbb61::; 
?I~171~1'U'1JeJ-:JbtJ~€lmd.J~I71~-:J1 tJ ~'lJ1Ub~8-:JAmub~8-:J?I€l-:JlU b~€llt:.J~~'UlJlb'Vl~€l~'U '<\l::;bU'U~l'Ubb';in~

'\J 

vll'VltJl~~-:JbA';il::;v1bb?l-:J1'UJi''Un~ll~ ~l'U~'lJlUb~l'J-:Jb~81mU b~I'J'lb~8-:J1Ub~81 ~l'Ul '\111111 U b~8-:J\I::; 
(9)nAl -:J eJ ~m81 'U bd.J~171 vll'Vl~l~~I71€ll'Vll';i'<\ll n beJ'U1171 ?I btJ1lJ ~'l1 tJ b~1'J-:JJi''UeleJ'U~ nl~'l'leJn ~l'U'1J€l--16fl 

" " 
Ji''Ub'Vll1eJ1Ub~8--1bb61::;6fl~'UlJ11 U b~8--1 1'U~'lJlUb~8'lA'<\l~b~'U1~il71b'<\l'Unl11'U~'lJlUb~8'lb~81 bb61::;~'1JlU 

'\J 

b~mb~8dUl--1'IJtJl71'<\l~il6flJi''U b'Vll1eJ1 U b~8--1~il~n~ru::;811 bu'U'W bY'1~ b~ 8nl1tJ~eJ--1 bb ';in (mesocotyl) 

http:ld.Jd.Jl
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1. n1 <j'l eJmbuu1u b~~':Je)~bVi-WeJ ~h.! Cepisea l serm ination) AeJ n1<j,:mn'1Jel'HlJ~(?ib~ml'U 
n~Wi)~rub~U1~ b~lJ~'J~mUb~CJ-:J"1J~'UlJ1 bVi-WeJ~'U<il-:J'jLJ 1(?iCJ~'U(91 eJ 'U b b 'j n 'U eJ -:Jn1 'j -:JeJn b lJ~(?i'W'U5(?i(?iJl

v ~ ~ ,~ 

b,th 1LJ blJ~(?iiJ~mH1'!~~eJ-:J1(91 'j l nbb'jnbnmbmYl~~eJeJnlJ1~ -:J ~~'U~'U ~eJlJ1hJ'Ul'U iJ'jlnbb "1J'U-:J bb~neJeJn , " 
~1~'U1\911Ub~CJ-:J b~lJLJ'jl nDiJ~n~ru~1A-:J-:JeJeJ~bVi-WeJ~'U bb~d~-:J~d'U'UeJ-:J1 U b~CJ-:J~llJ~'UlJ1 bVi-WeJ~'U 1'U 

b~CJ-:Jd'J~v\'lViul~~-:J bml~t-4bb"-:Jb~eJ "~l -:JeJlVil'jb~CJ-:J~d -:J'j ~CJ~Vi~-:J bb~d'J~ b~CJd bb1X-:J1LJ bVi~m~tN~l 
~'UbVi-WeJ1Ub~CJ-:J~LJ'jl nD11Xb~'U bb~~'J~b'J~f\!1LJbu'U 1 'U'J~ -:J1 Ubb'j nl'leJ1LJ blJ~(?i'W'U~~"1J~-:JeJn1'U~n~ru~d 
~d'U1vmJ~b~'UeJ~b'VjtieJ~'UAeJ ~d'U'UeJ-:J~l~'U~mJ1\911'Ub~CJ -:J b~'U ~dbVi~eJ -:J (Glycine max) rldbb(?i-:J 

~ " " 
Vim -:J (Phaseolus vulgaris ) bb~~61~~-:J (Ricinus communis) 

~ 
. -,,' " fa 

I,. " ~ I 
Foliage leaves " , \ 

Eplcotyl i. _'; a)Epigeal germination'.' 

Hypocotyl b)Hypogeal germination 

J. \~ ~r 
"jJ (fl ., , ~ 

\ Cotyledon 11 
, 

Radicle l \/(b) Pea 
Hypocotyl 

~LJ bb~ (9)'l n1 <j'l eJmbUU a) ep isea l serm ination bb6'l ~ bb'U U b) hyposeal sermination 

( ~lJ1 : http:// hayatihidup,bloSspotcom/2011108/serm inat ion,htm l ) 

http://hayatihidup,bloSspotcom/2011108/sermination,html
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2. n1d~Bmb'U 'U1'Ub~~~B~119l~'U (hypogeaL germination) Atl nld'ltln'IJtl'mJ~~~'U~~ 
b~ tl b'<il ~ f\J b~'UhHU'U19l'U Btl'U bb~11 'U b~tJ'l tJ'lhJl~ fl~'Um bVllAtl~'U VI~tl1 'U'U l'l mru tll'<il'<il::; JljJ ~ 'l btl 'U1~ 
61btJ~jJ~tJ'l(91 nf1l'ltltJ119l~'UrXltJ .ff'U191tl'Unld'ltln 1 'U~m~ru::;tfAtl b~jJ bb JmjJ~~~'Ul~'<il::;~~Jlb'~lhJ vh1iX

" , " 
bBjJ'U ~1mb61::; btl'U1~ 61 btJ ~jJ'IJ tJ l tJ 1911 coleorh iza \J::; bb Vl 'lVl::; ~ btJ ~ tl n tl tl nm dl ntJ ]WJ:iJ (pri mary 

root) b\J~f\Jtltlnmtl~l'lJl~b~l bb~l b11m~tl~jJtJtl~ (coleoptile) \J::;b\J~f\Jl~fl~'U~'U~'Um b~tl1rX~'U 
bb?!'l bb~~~'lVltJ~nl'i b'<il~ru tJfltltJ 1 iXtJtl~Btl'Ub\J~ru bb(91n1'U\J~'ltltl nm ~1'U1Vlt;U~ b~'Utl ~ bVIlA tl ~'UAtl ~1'U 

, v v v \J 

'lJtl'l~llPl'U~tl ~bVllAtl1'U b~tJ'l (epicotyl) nld 'ltl n 1 'U~n~ru::;tfJJnV'l'U1'U~'lJ1 'U b~tJ'lb~tJJ b'1l'U ill1V'I~ 
(Zeo m oys) bb~nij~'lJ1'Ub~tJ'lri'Ul'l'IJU~~'ltlmb'U'U1'Ub~tJ\ltltJ11Pl~'U b'1l'U 51~'Ub(91l (Pisum sotivum) 

" " 

2.1.5 n611nf1 1 'U f1jJn1d~Bn'IJB\lbjJ~(i1vr'U5, , 
b~mjJ~ (i1~'Ul5 bbn b~jJ~ \J::;ijn611n 1 'U nlJrll'UAjJ nlJ \l tln~\l bjJ~ ~\J::;61~l\l~'Um bY1tl1 iX61 tl~rl~tl\l, , 

n'UM1l1::; bb 1~~tljJbb61::;f1~nl611'U5JJjJ'lJl~ bY1tlrllljJtl~dtl~'lJtl'lIPl'Ueitl'U nlJrll'UrljJnlJ\ltln'IJtl'l bjJ~ (i1
QI\) \J q 

~'Ulf[(i1tJ~l'U1Vlru\J::;bn(i1~'Ul~tJnlJ61~rllljJ~'UJlltJ1'UbjJ~~ 61\l b~mjJ~~ijnlJ61mbnb~jJ~ ~'lvh1iXbjJ~(i1, '" , 
~'U6'IJl~U'<il~tJ~61lAru1'UnlJ'ltln1tJ Ll'UnfitlJl 61lVl~'U1rlJ 'l61~l'l~1f1lVl~l~rll'UrljJJl bb61::;tllnl~~\J::;, '" , 
bil1tJ1 'UbjJ~ (i)~'U6 nAtl btJ~tl mjJ~~ bjJ~~~'U6'lJl'l'IJU~~'l bbifll\J::;ijtJ~mruJl1'UbjJ~ (i)m n bb~ nhJ, , 

61 l mJf.I'ltl n1rX b~tl'l\Jl mjJ~ (i1ijn611n1'U nl JUtl'ln'UnlJ 'ltl n b'1l'U JllCJ 1 'UbjJ~~tll\J \J::;ij?!lJtJ'U ~\l nlJ 

,w n tl ~ 'U tln'<illntf tJ'l ij bjJ~ ~~'U6V1m tJ'lJU(i)~?!lmJf.I'ltl n1rX~'l 'l~tJ'l1:WVl61~fil\ltl tl n\Jl nlPl'U bb:W"q , 
nlJ'ltln~n~ru::;tfb~tJnllnlJ'ltlnrlllPl'U (vivipary) b'1l'U lPl'Ubb61jJ 1Pl'U1n\lnl'l bU'UIPl'U l~mjJ~(i) 

\J::;'ltl n~l'UJl n~ bb ~\l bb J'l ij~n~ru::;A~l tJ~ n ~jJ61'l1 'U1rl61'U b11tl\lfll\l b Y1tl ~'l1i11 ~n~ru::;~ bn~~'UbU'U 

nlJtJ~'U1i11 bY1tlrllljJtl~Jtl~'lJtl'l~'IJ 1jJ 1 iXbjJ~~~'U6V161(i)61 tl tJ1tJ1'U'U~bdruJl~n" , , 
n 6l1n~ rll'U rljJ n l J \l tl n~ 61lAru ~ n bb 'U'U A tl n l J~n1i11'IJ tl'l bjJ~ ~ ~'l bbifll \J ::;ij61.fl lV'l bb 1 ~ ~eJjJ, '" 

~ bVljJl::;61Wb61 ::;ijU'<il ~tJ61tJ'U?!'U'U, nlJ\ltl n rlJ'U bb~ bjJ~~ n1:W61lmJf.I'leJ n 1rX ~'l'<il::; bn~~61~~mjJ~~A eJ 

1f1l1iX bjJ~~\l eJ n1(9)1'U ~'U ~ b VIm ::;61jJ~ eJ WlljJeJ ~ JeJ ~'IJ eJ'lIPl'U ei eJ'U bb 61::; nl J~n 1911 \J::; "ill n(i)1jJ1 iX bjJ~ (i)'l eJ n 
" 

1'U61.fl I I ::;~1:w b Vlm::;?!jJ ~ tl nl J b \J ~ f\J b~'U1(91 'IJ eJ'lIPl'U ei eJ'U b'1l'U1'U ~ ~~ij ~ ruVlJ;]:iJ~ \l bn'U1tJ ij rll ljJ~'U1:w 

b~tJ\lV'ltl VI~eJij'1l1'l~~~'U~~'Ubn'U1 tJ 

2. 1.6 'U Vl'U1Vl'IJB~611df11'UAjJn1 db;U~ rub~ 'Ul\9l'IJB~~'lJI1iB n1d~Bn'IJB~ bjJ~(i1vr'U5, '" , 
m::;'Ul'UnlJ'leJn'IJtl\l bjJ~~~'Utl~n'UnlJ1f1l\ll'U~ljJ n'U'lJeJ\leJtlftjJ'UVlmtJIi11 Khan ; 1975) 1rX 

" 
b?!'Umb'U'U "ill 61 eJ'lll ~'Ub 'UmJ61~'U (GA) ij'UVl'lJlVlVl~n 1 'UnlJm::;IPl'Unl J \ltln'IJtl\l bjJ~~~'U61'U'lJru::;~, , 
61lJtJ'U~\l (inhibitor) \J::;1f1lVl~l~Jtl'lAmu'U1i11iXljJ bb61::;1'1l1\9l1rlu'U (cytokinin) '<il::;1f1lVl~l~bU'U1i11~ 
Vln~l'l~Vl5V'161'IJtl'l61lJtJ'U~\l bb~tllb~jJ61lJtJ'U~\l Atl abscis ic acid (ABA) '<il::;1f1l1iXnlJm::;IPl'U1(i)tJ GA, 
1:w1rX~61 bb61::;nlJb~jJ1m'U~'U'<il::;1tJ61'U~l 'l~Vl5V'161'IJtl'l ABA 

'Utl n'<ill n11tJ\lV'ltr:h b~ mjJ~~Yr'U6ill'lJl b61 ~ij nlJ~~Jl bBjJ'U~ltl \J::;ij nlJ~~ (91eJeJ~ljJ'U GA" 

" 

, 
bb61::; GA '<il::;f.ln~lb~tJ'lhJtJ'l .ff'U aleurone 

\J 
~\lbu'U.ff'Ub'll61~iXjJtl~Jtl'U'lbtl'U1(i)61btJ~jJ bb61::;m::;I9l'U1iX 

, \l , 

b'll61~ aleulone ?!~l\lbtl'U1'1l~ amylase bb61::; hydrolytic ~nVlmtJli11 bb~lbeJ'U1'1l~bVlfl l 11\J::;f.ln 
~ \l eJ eJ n jJ l ~ tl tJ 6161l tJ eJ l Vl l J ~?!::; 61 jJ eJ ~1 'U btl 'U1 ~ 61 b tJ ~ jJ bb ~1 tll Vll J ~ ~ eJ tJ1 rX \J ::; f.I n ~ l b ~ tJ 'l1 tJ b ~ tJ 'l 

" " 
bBjJ'U~leJ~eJ1tJ 



d~e:HUf)u:fll 

"-" 

2 U b~ ~l!3lJ 'lI ~ hl'Utl~blJ ~~..r'W f.ul'J'Ulw 6~~JWU11U GA ,\) lfU3 lJ'lI~ ltl'\):;; ~flri.:j l[ U m:;;~'W. , 

bCtl lVtl tl:;;~l h'W LY51.:jbtl'Wl'lilf U":;; U "~U~ tl V tl tl fl lJ1 V tl V tl1 'Y1l~ LY:;;LY lJ 'l'Wbtl'W l~ 

LYbtl{lJ 

2. 1. 7 n1'H~~ ru b~ 'Ul (9l'U eJ~Vl 'U... 
n l~ b 'l ~b\J b~'U6(9l'V €l-.1~'U'v4lJl tJ ~ -.1 nl~ b~lJ'U'Ul(i1 '1ll'Ul'U 'v4~€l nl~b~lJ'U €l -.1 t1l 'v4~n bb Vf-.1'U€l -.1 \9l'U~'U 

bbl:l~:lJ nl~ btJ~ tJ'Ubb tJl:l-.1€lltJl~ ~ l-.1 '11tJ(9I l lJ.rr'U(9I €l'U'U El -.1 ~'UJ'U '1 nl~b'l~b\J b~U6(91 b u'Ue-Jl:lm'lln 

m~U1'Unl~~6'1l Ab\JA€l nl~~-.1bfl~l~'l/hb?1-.1 nl~'v4ltJh 

b~mElUl-.1 ml:l 

1. nl~l(i1lJll:l 'v4~€lt1l'v4~n?1(i1'U€l-.1~'U bU'U15~DtJlJHmn~?1(i1 bb~e-Jl:l~l~ €ll'lhj'lJ-.1~-.1nl~, 
b~lJ~'U'U€l-.1~lml:l~ bb Y1'l~ -.1~-.1'v4lJ(i1 b'\'l~l ~nl~btJ~tJ'U bb tJl:l-.1~ bn(i1~'Ubn(i1'll n b'1jl:l~bnU?1~ ?1lJt1l1n'U 

tJ~mrulJln '1 'l'Ub'1jl:l~b~lJ'U'Ul(i1 
2 . nl~i-.1t1l'v4~mbVf-.1~ bb Y1'l~ -.1 15;1vh1Vf~'U(9Il tJ 1'1-.1,r'U~'Uvtt.rrl(i1~-.1\9l€l-.1tJl:l n'1ll'Ul'Umn 

'IJ 

bb~l~lJl'll€l~l-.1lJlbV;tJ-.1Ul-.1~l'Ub~mU'Ul'll bb Vl'U'UEl-.1~'U~-.1'v4lJ(i11m~tJ~nm~l-.1 '1 fl'U l1lm btJ~tJu 
bVitJUeJ(9I~l nl~ b'l~ru b~U6(91~ b~lJ~'U bb~1~-.1?1~tJ1(9)ll~'U,r'U:lJnl~b'l~ru b~U6(91v , v 

3. nl~1(i1f1dllJ?1-.1'U€l-.1V;'Ubu'U15~DtJlJHmnV;'UUl-.1'UD(i1:lJfllllJ?1-.1'1llfl(i1 bb~n-.1 (9ll (i1€ln
'IJ 'IJ 

e-Jl:l bbl:l~'U'Ul(i1'U€l-.16h\9l'U?llm~m~lJ~'Ul(9)~n 
'U€ln'lln,1rJ-.1m5~'1 b'lf'U nl~~U'1ll'UTW1u nl~~U1-.1tJ nl~l(i1b~'U~€lU1-.1 nl~l(i1b~'U~l'U 

I"1WJ nm-.1 bU'U\9l'U nl ~b~€ln15nl~1(i1~'U€l~flUl(91~tJ~~?I -.1 A~\9l€l-.1nl~1(i1
'IJ 'IJ , 

nl~ b 'l1b\J b~U6(91'U€l-.1V;'U~-.1 bb(?),:m n €lEl n'll mlJ~(i1'J'U6(91 b~lJ~ El€lfl (i1 El fl ElEl fle-Jl:l :lJ~fl~ru~fI~ltJ 
flU ml~nl~b'l~b\Jb~U6(91'U€l-:]~-.1:lJ~l(9l~1 '1 1tJ ?l ldJl~m~mjml~'U€l -.1 nl~b'l1b\Jb~Ul(91bU'U~tJI'l1 S 

( S - shaped curve ) 
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http!lwww.lks.ac.th/studentikroo_aumara/bioOl/28.html 

'lJeJ'l.w'lJ~'UeJ~n'U'lJ'Ullnl~:lJ\9'fU'lJeJ'l.w'lJ llfl::: nm llfl:::l~tJfle)(9]':iTdl1 Relative growth rate (RGR; R) 

~'l?l:lJfll'J 
R.T 

W Wo exp 

fll 'JllY'l'Jl:::'V1fllWiJ~~ l~'Ub~'lJ eJ'l.w'lJ IIU'l eJ eJ m U'U?l eJ'l ~'J'U f1 eJ e)(9] 'Jl fll 'J?l ~l 'lLhvl'Ufl~ eJ~'U~ ~ 'J 

1'U~m'Jfll Net assimilation rate (NAR; E) llfl::: ~1n~'J'U'lJeJ'l~'U~'U~mhvl'um~'lVl:lJIn'lJeJ,wl'U.w'IJ 
Leaf area rat io (LAR; F) 

fll'Jllml:::v1d11?l-r'UfllTtJ-r'UtJl~blntJl1fllVlt.ilY'11?l(9]4VlmtJ 'l vll'Ul'll'U Briggs et 01. (1920) , 

Watson (1958), Radford (1967), Evans (1972) llfl::: Hunt (1978) llfl:::cJ'lY'l'lfIJ1:lJ'WtJ:lJHrm 

;u'Um:::vi''lil;u~u'U blntJ~m~tJfl15dl1 Conventional Vl~eJ Classical growth analysis 

lVlY'l'Wf1'd (9]eJ'lfll'Jfll'r)lnl.wtJ'l?leJ'lAlf1eJ J 1Vll1mbVl'l llfl::: ~'U~'U blntJvllfll'J11n;Ulfl(9]'U.w'lJ 

(l]'J eJ~l'lVlfl 3 - 7 1'U ~lVl-r'Ufll'J1lnJ1Vll1mlVl'l?llm'J~vl11I?leJ~1'l~ltJblntJ(l]In(9]'U.w'IJ'l1l1tJeJ'U ll~'Ji'l 
l~eJVllJ~Vll1mlVI'l ~J'Ufll'J11n~'U~'U?ll:lJl'J~Vll;Ul flfll'JfleJ mtJilly.j1'UfI'l'U'Um:::lnl~mlyj Vl~eJ fll'J 

" 
Al'UJru;UlflAlfIJ1:lJflll'l t.il'J'lJeJ'l1 'U Vl~eJfll'J1i Area meter 

Growth analysis ?llm'J~vllO;llfl.w'IJ~tJ~m~tJ'J 'l1'Um:::m'l Vl~mllfl.w'IJtJ~fl1'UlltJfI'ln11?l 
1'U'U;U~U'UijAl~'WtJ:lJ1m'Ufll'JllY'l'Jl:::v1AeJ Relative growth rate, Net assimilation rate, Leaf 

" 
area ratio, Specific leaf weight (SLW), Specific leaf area (SLA), lbfl::: Al~In~'J'U'lJeJ'l111Vll1mlVl'l 

1'U~'J'U~1'l 'l 'lJeJ'lvl'U.w'IJ l'll'U Shoot root ratio (SIR), % Leaf dry weight (LWR), % Stem dry 

weight (SWR), % Root dry weight (RWR) A1 Leaf area index (LAI) llfl:::Al Leaf area 

duration (LAD) blntJA1'U'Jruo;llfl?l(9]'J1'U(9]1'Jl 'l 
" 
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Derived Quantity Sym bol Instantaneous Formula for Mean Value over Unit 

Value 
, b

Time Interval (T 2-T j ) 

Relative growth 

rate 

RGR, R VW" dwl dt RGR = (In W2-ln Wl}/(T2-Tl) W. 
-I 

W . T­
I 

Leaf area ratio LAR, F LAIW LAR = (LA.!Wz+LA/W)12 A. W- I 

Specific leaf area SLA LAlLW SLA = (LA/V'/z+LA /WI}/2 A . 
-I

W 

Specific leaf weight SLW Lwl LA SLW = (Lw;/LA)+(Lw/LA)12 W. A-I 

Net ass imilat ion 

rate 

NAR, E VLA "dwl d t NAR = (Wz-WI}/(Tz-TI ) *.(In LAz -

ln LA I}/(LAz-LA) 

W . A-I -I
. T 

Leaf area index LAI LAiP LAl = (LAz+LA;J!2 "(JIG) dimensionless 

Crop growth rate CGR VP "dwl dt CGR = llGA "(Wz-W1}/(Tz-TI) 
-, t l

WA' 

Leaf area duration LAD longivity LAD = (LAz+LA1)(Tz-T)12 A . T 

(leaf area basis) of leaf 

Leaf area index 

duration 

LAID longivity of LAI LAID = (LA 1+LAz)(Tr T)12 T 

(leaf area index) 

Biomass duration BMD None BMO = [(Wz+WI}/2] "(Tz- Tl ) W.T 

. LA = leaf area , LW = leaf wei~ht, GA = ~round area , T = time, W = wei~ht , A = area . 



II 

nl"J-oJl bb'W nu"J~ bJl'Vl'1J B·rJ'lJv:i'lJ1'W'W1oVT:nl'W<dl tJ1V!nl "Jl1~ bbe-J'W nl"JUB ·:Hl'W bb!;lnh~\?rJ'lJv:i'lJ 
mjl~fln15 l'lJv:i'lJ1'W'W1oVl1~I91~d 

\J 

'1Jl1 

3. l'lJv:i'lJ(9l"J~ n !;lnn ~mHU~'Vl"J ~ v1'WA~l tJvm'h bb~~l1v1'Whj~oVB hj~U~B~ 6'l1v1'WbtJ'WVl!;lBI?1
\J v 

Vl~mU6'll:WbVl~mJ 11?1'bbrl nn'Vl"JltJ nn6'l l:WbVl~tJ:W n n'1J'Wln Vl'W1 I?1 U!;lll?1 n
\J , 

1. 't..ni:l n ~l • Vl~loVl1'Wn e.'rnUBI?1'W l °lJl b~tJl?1 e.'rn i1ub~l bVltJ'W'Wl nn'Vl"JltJ n n'1J 'W1 n 

Vl'WlI?1U!;ll l?1,n e.'rmbl'W 6'l1Vl~ltJ1'Y'J 

3 . 'W 1 Vl l 1'WoVl''JbbV!\l . Vlrul'Wn~'lJ:W~ Vlrull?1Bn'1Jl1 Vlrulbbl?1 ~ VlrulVl l ~Vl:lJ1 Vlrulnl"1 
v '-! v v v v~ 

m e.'rnu"Jlu'Wl e.'rnu~ b'li~1UtJ11 b'li~1u:w'W 16'l'W nn'Vl"JltJ nn'1J'Wln Vl'W1 I?1 U!;lll?1n, , 
d 

('Vl:lJ1 • http ';/cb r-rsc.ricethailand . ~o.th/famer_04 .htm) 

, 

2.2.2.2 :D l bb 'W n (9l1:W';i~u'U'I1 61 tl ';i~ 'Vl l'W 

1. 1'11Vl'l11'U'Wl'1161tl';i~'Vll 'W Vl~loVl1 'Wn Vl~l'W n ~'lJ:W~ Vl~l bbl?1 ~ Vl~1 I?1 Bn '1Jl1 

e.'rmJBI?1'Wl 'lJ l b~tJl?1 nn'lJ'Wln nn'Vl"JltJ Vl'W1VlU!;llVl n, e.'rmbl 'W 

2. 1'11 Vl 'l11'W'W1Jl ~'U Vl~loVl1'Wn Vl~l'Wn~'lJ:W~ Vl~lbb l?1 ~ Vl~1I?1Bn'1Jl1 
e.'rn uBVl'W l '1J l b~tJl?1 nn'1J'W1 n nn'Vl"JltJ e.'rmbl'W e.'rnu~ b'li ~1u:w'W e.'rn u"J l u'W l bVltJ'W 'W1 

Vl'W1I?1Um~n 1 6'l 'WA1~An Vl~l Vl l ~Vl:lJ1€~'JBn Vl~lUlnA1 1 tJ Vl~l ~'W'W n Vl~l bb~"Jn 
v" Vl~1'lJ~nl Vl 111bA:W Vl~l~'Wnl Vl~l~'Wnll"1 Vl~l-r~'Wn Vl~l~l"1m e.'rnb'utJ~'W UBl'lJv:i'lJ 

6'l~5n e.'rnl'1J:wHVl'Wl:W 16'l'WVl l ~1 rl e.'rn ~ l~otil ~ n ~ biJ ~ ~1 ~6'l~'W1 

(http.;/www.brrd .in .th/ rkb/ weed/ in dex. ph p.htm) 

http:http.;/www.brrd.in.th
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~n~l'1l-u~'1lB'l'r'1l~'1l~bn~1'U 

q~n16Wl1'll 

ci. Q..I d did d 
b~~m'1l'W'1l~m~lmbV!~'lB'U 'IJ'l 

~~mntJbf1~B 'l~m 

2. n1'.l1ibf1~B'l~mbb~~bf1~B'liJB 
1'U'U1 

Odd ~ 11 

~1f111~61~B1~bf1'.lB'l~B~~B'l 

~'ltJ5tJ~h1'U1'U'U1 

q.J ~ 

~'.l1~~f1d1UU'.l61~6'1lB'lb~~~ 
\J , 

Q.I e'1I 0 ~ 

'W'U6'1l11 ~1f1d1~61~m~b~~~, 
VY'U51~EI1ibf1~B'lbu11~b~~~, 
l'1l~'1lV!~~BBn1tJ, 
iJn1'.l1fTVr'U~B~1'l~~~~'U 

'VhmEll'1l~'1l~'lB n 1 'U'.l ~ V!11'l 
n1'.lb~~EI~~'U bb~~tJ~'U~'Um~ 

o ..:::. Q.I d d 

~lbb'\.Jn'1l'U~'1lml'1l'W'1lb 'WB 

b~BnH61l'~,jB'ln'Ubb~~fh~'~ 

hJiJb~~~l'1l~'1l~~mntJb~~~ 

VYW5, hjiJl'1l~'1l~'U~hJ bf1 Elm'U 

c; i.I 0 
b~~Vl'1l1161mb61~B 611m'.l(l 

f11'Uf1~ n1'.l1~J1M, 

" 
1. n1'.l~~n1'.l'I.J1B~1'lbV!m~61~ 

" 
n1'.lm'Uf1~'l.J1B~1'liJ, 
tJ '.l~~~5m'W ~B'liJ n1 '.ltJ ~'U 

'.l~(?)tJ~'Um~b~EI'U~'l bb(l)b~~ 
b~~EI~~'U 1.u'.l~(?)'UJ1 m'Uf1~, 

" 1'1l~'1lV!~'l~1n-U11 (I)'l (1)1 bb611 

a .." 

611~1'.l(l~1~ 1 E1~'UBB'U'1lB'l 

l'1l~'1l~~'Um1'U'.l~EI~ bb '.In 

~~tJ1mru'1lB'll'1l~'1l1'U'.l~EI~ 

1.u611'.lfh~~l'1l~'1l1~(ln15 611'.l 
\J 

mibiJ'U611'.ln1~~l'1l~'1ltJ'.l~bil~ 
riB'U'lBnV!~'l'lBn V!~BH~'l61B'l 
'1l-u~~l~n'U 

,,, 
611~1'.l(ln1~~l'1l~'1lVl:U'U~1V!~'l 

tJ~n-u111J1 
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~ I 
! .// 7 

d 
(VllJl : http://www.brrd.in.th/rkb/weed) 

d 
(VllJl . http://www.brrd.in .th/rkb/weed) 

d 
(VllJl : http:// plants .usda. gov/java/profile ?symbol=CHBA 1 0) 

http://plants.usda
http://www.brrd.in.th/rkb/weed
http://www.brrd.in.th/rkb/weed
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" OJVlru l ':i,:j'Wl
v 

d Q 6' 

1. '1JtJl'VltnAl6'1(?]':i Chloris borboto Sw 

2 . 1-11'1 GRAMINEAE 

3. ~eJ6'11~f1! swollen finger grass 

4 . 'Lh~bJl'Vl/'ll'Vf<D'm Vlt;t'h/ellCJUb~tnv , 

5 . ~fl'tlru~'Vll-1'Wflm~A16'1(?]~bb61~bm~(?]':i
"I 

ellCJUb~CJl ~hfi't.J6'1-1 87-120 b'1l'UAblJ(?]':i -VeJV1bb(?]~
'" 

~'U,)~bb(?]m1fl1A'U~'Ubb'\J'U -VeJ:iJ~JJl-11'LJtnl 5-12 b'1l'UAblJ(?],) fl11-1 3-5 jJ61~blJ(?],) ,) eJ CJ~m~w~1 -11'LJ 
bb61~fll'LJ1'LJ1'U'LJ~blru'1JeJ'LJ')~:iJ'1J'UCJll ~'U1'LJb'U'Ubb~'Ub~eJ'LJl-11 (membranous enti re) ~'1J1l~'Umfl 
'Lh~lJ1 ru 0 .1 jJ61~ blJ(?],) eJ eJ fl (7)B flm -1~l'UtJmCJ'1J eJ-1~l~'U '1ieJ(7)eJ flCJll 27-30 b'1l'UA blJ(?] ') :iJ 5-1 0 

race me ~(7) b~CJ -1 eJ~'LJ'U')(7)b~CJln'U A~lCJ')tJdl:iJeJ (digitate) bb~61~ raceme CJll 6-7 b'1l'UA blJ(?],) (7) eJfl 
'J 	 , " 

:iJ'1J'U1JlJ:iJ ~ b'll CJ ltJ 'UJJl-1 bb61 ~tJm CJ fl ~'LJ (7) eJ fl:iJVl1 \l CJll 5 -6 jJ 61 ~ blJ (?] ') eJ eJ fl (7) eJ fl (?] 61 eJ (7)U, 

6 . bbVl~-1~'W'LJbb61~bn'LJ,)1'LJ':illJ~'U5 ellbJleJVl1(7)1w;u ~-1Vll(7)?1-1'1Jm e)lbJleJ~eJ'UV1'LJ61~ ~-1Vl l(7) 
'v, 	 u " 

'UmA~5')')m1'1J e)lbJleJ6'1\lbD'U ~\lVll(7)'Um,)1'1J~lJ 1 V1Ad1lJ6'1\lbVliJm~I'1'LJ't11'Vl~b61 35-85 blJ(?],)
" 	 " 

7 AruA1'Vl1-1ellVl1,) ellCJtJ')~mru 45 l'U :iJA1l(?]mbVl-1 27-36 btJeJ~b'1l'U(» 1tJ')~'U7 .2-8 5, , 	 , 
btJeJ~b~'U(» vJeJ6'1vJeJ-r6'1 0 .28-0 .34 btJeJ~b'1l'U(» l'Wbb'Vl6'1b;zjCJlJ 1.06- 1.1 9 btJeJ~b~'U(» bbA61b;zjCJlJ 0.29 ­

0.50 btJeJ~b'1l'U(» ADF 36.1-42 .9 btJeJ~b'1l'U(» NDF 65 .2-76. 9 btJeJ~b'1l'U(» ~flD'U 6 . 0 btJ eJ~b~'U(» bb'Vl'U 

D'U 0.07-0.09 btJeJ~b'1l'U(» il1lJ'B'U 0. 69 btJeJ~b'1l'U(» eJBfl'1l1~flbbeJ'B(7) 0.04-0 .0 7 jJ61~fl-rlJbtJeJ~b'1l'U(» 

DMD 4 2 .2 btJeJ~b'1l'U(» (1(7)CJ15 Nylon bag) 

nlTUeJ ,:jtl'U rh<5'(7) b'U(9l n'a':ilJ 

b~m~lJfI(7)~'UVl~eJfI(7)'\Ih'Ul Al,),)eJ 1 Vlw;{h-r-1'Ufl\leJ fl~'Um rieJ'Ubb~l~\l'\lh fll')1el(7)~ Vl~\l,)lmr'U
<l1'IJ QI'U 	 v 

b 1'U'bl-1 1 VI:iJ~'U(?] fl bb61 ~Vl~l-r-1'Ufl\leJ mn ~ fl bb~l~\llel bb tJ') bb61~Vl1fl')~m1(7) Ad')') ~~-11VlVl~l-r-1'Ufl -1 eJ fl 
m~ flA~-1 Vl~\l,)l mr'U~ \lW:ll'U-V11 bb VI\l bb61~ m1(7)fl61'LJ 611Vl-r'LJ'U 1 VlCJB(7)Vl~-1-V11 -1 eJ fl1 Vlfh~(7)~h tJ fll')1-v 
,)eJ'LJmflrieJ'Um'LJ-V1l,)~b')~rubA'LJ1(?]CJlltJflA61lJ~1~'U,)'UVllJ(7)1(7)tJ'\Ih 2 A~\l AeJ A~\l~ 1 Vl~\l-V1 l\leJfl v , 

2 ~tJ(7) l v1 bb61~A~\l~ 2 Vl~\l-V1l\leJfl 4 ~tJ(7)lv1 

V1'1J6'1lJ'U1'W')~111m1oU1'U fll,)l ~tJAeJ (?]~0'U lJ~ b~ eJ -veJlJ61eJ'U mlJ151'U~611rlru'1JeJ -1 V1'1J6'1lJ'U1'W')
'I 	 'IJ 'I v 'I 

tJ,)~fleJ'LJ1'11tJ~eJ1'VltnAl6'1(?]~ ~tJl-11'1 ~eJ~'Ub:iJeJ\l ~fl'tlru~vi'lltJ ~fl'tlru~'Vll-1'W~fl'tlAl6'1(?]~ bb61~ 
tJ')~1tJ'1Jt1I'1-1t1 

2.3.1 

1. 'lleJ1'VlCJlAl6'1(?]f Xylocorpus gongeticus Parkin s. 
d < 

2. 	 '1JeJl\lA MELIACEAE 

, " 
 v 

3. 'lleJV1'Ub:iJeJ-1 (?]~'LJ'U oranga mangrove 

4. ~fl'tlru~vi'11tJ b'U'U'W')')rulJJ~'U~'U ~1 ~'UbtJ~eJfl~(ih:iJUlJ(?]llJ~l~'U bb61 ~ bb(?] fl ~\l n1'U bU'U, 
~lJ'1J'U 1 (7) b~ fl fl11(?]~'LJ'U 1'LJ:iJ~ b'll tJl b-VlJ1JJ~~(7)1'LJ (7)eJ fl'1J'U1(7) b~ fl ~61A~l tJ(?] ~ 'LJ'U:iJ'1J'U1(7)vi'11tJ b~ fl fl11 
' " 	 " 

http:0.07-0.09
http:1.06-1.19
http:0.28-0.34
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5. '\.JJ~lCJ'lJii : HLt:nvhril'wvfl Vif1';mJ~e)'WGl:JfrJl1~'lJiJ~~1,J dJ1,JLL Vj~'lenY'1CJ'lJe:l'l~(f11Jl ~(f11
'\J 

'\hUl~lJltJ:lJlvhLG'll L~JJ LL~~ LtJ1,Jlm'lG'l~l'lVj;;1n'IJe:l'llJ 'lL~e:l1,J~mjenY'1CJ
'\J 

http://klonssomboon .sskedarea.net/chai-lanl/p-taboontabun.htm 

2.3.2 JJ~'WeJf) 

d ~<00

1. 'lJmVlCJll"llG'l(f1J : Par/non onomense Hance 
d < 

2. 'lJm 'll"l CHRYSOBALANACEAE 

3. ~e:l~1,JLjje:l 'l 'Ywn m~VlB1,JJBn (ml~ ) ~~ %~ (~l'\.Jl'l) (f1~Lm~ LVj~B~ (~ "W 
G'I~1,JVI~) (f1d~n (L'lJJJJ G'I~1,JVI~ ) vh~e:ln (~'\'1rul~n 1,JmJl'IJ~JJl '\.JJl~1,JU~ ) '\.JJ~~'l1~ '\.JJ~~'lL~B~ 

'\ '\ '\ 'I 

(Jl'IJU~) JJ~A~e:l n (G'll'IJ~CJ e:l(f1J~(f1~ ) JJ~~e:l Vj~n~B (L WUe:l ) Vj~nJJBn (~'\'1rul~n) VjJJlf1Je:ln
q 'I 'I 'I 

('\.JJ~'J1UA~i1,J5) 

4 . ;;1n'\'1ru~Vll'l'\"j~n'\'1l"llG'l(f1~ 


~lJl1,J : G'I'l 10 - 20 LJJ(f1J ~lJl1,JL'\.J~Bn~Jl(f1lmL(f1mtJ1,J~B'l R'l~B1,Jjj'IJ1,J~Jl(f1l~'\.JnA~JJ

'\J , 

bU : bUJ'\.J~Vj~m'\.J1~ nll'l 3 - 6.5 L"Il1,J~LJJm CJll 4 - 10 L"Il1,J~LJJ(f1J '\.JmCJ1UJJ1,JVl~B
'\J '\J 

LLVj~JJ lA1,JbU n~JJVj~e:l~'\.J~lh~1,J1'IJe:lu1uL~CJU LL~1,J1ULWUCJ1A~lmL~1,JVltJ'l ~11U~l1,JU1,JLn~CJ'l 
~l1,J~l'ljj'IJ1,JUJJ ~'lJllVj1,JlLLU1,J L~1,JbU 12 - 13 Ai~L'J1,J~'lG'le:l'l~l 1,J

, '\J 

~Bn ~e:lmtJ1,J'limLuu panicle BBn~'\.JmCJR'l jj'IJ1,JVj1,JlLLU1,J ~e:ln'IJ1,Jl~L~n 51l1,JLLUU 

hypanthium Vj\Jl '\.JmmLCJmtJ1,Jn~UL~CJ.:J n~U~e:ln 5 n~u ~'lJll LnG'lJL'\"jI"l~ 6 - 15 81,J G'lJJUJru 
'\J '\J 

6 - 7 81,J -r'l1~jj'IJ1,J ~Jl(f1 l ~'\.JnA~JJVj1,JlLLU1,J, 
~,m : t-J~J'\.J~l'l1JJLLU1,JB1,J~mtJm'\.Jn~JJ ~Vl~mnBUn~JJ L~mLri~Jl(f1 l ~~ljj'J~~'lJllVl~B

'\J '\J , 

LVIl ~11'\.J 

http:bUJ'\.J~Vj~m'\.J1
http://klonssomboon.sskedarea.net/chai-lanl/p-taboontabun.htm
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S. U'.l:::1CJ'lJU : ~li.!?ljJ'lAY'l'.l ~de:l1JJ '.l?IL~e:li.!~m ~jJ~:lJ~~nU'.l~\?l'l~i.!Ai.!{?)l:lJ~l ~~ nUl\?l~~?lU, 

Ul\?l~e:li.! ~~nJl~Vl~e:l'l~~CJ Jl JJmllf1(:,J(;1l-iJVlln'.l~\?l l '\j'Yi'l~:lJ ~?lwlu?I:lJi.!h~'.l~i.! ~~n~\?l ~U ~ e:lf1~i.!, 
U'.l~f')u~~nJlli.! ~~nUl:lJ ~de:l1JJ m~~~~Vl~e:l'lrJe:li.! ~~ni.!~'lJ:lJ~~~e:l "1 ~de:lfie:li.!.iJl'l(;1~ ~ €iCJ\?l ~iCJi.!{?)'.l'l 
~~(;1~?I~l~?I:lJe:l ~Vlt:iCJTYmU'.l~mru ~~e:lCJ1?1f1U ~m~~'lhJCJlf1l-iJ'Yi'ln'.l~mi.! ~l ~ l ~(;1 ~dmte:lmCJli.! 
l.iJ ~UU '.l ~ Vlli.!1~ ~:lJ~ \?l ~ 15e:ll i.!~:lJ ~ \?l1-iJ ~U U'.l ~ Vlli.! J lJJi.! \J l f1b:lJ~ \?l l-iJVll ~f') ~ e:l'l ~;Vi.!1 Vl dJW'll 

Vllm~\?ll'\j~W'i.!thIT:lJ l-iJ ~tli.!~1i.!'1Je:l'l?ll'.l~f')~e:lU6i.!U~'.l 1Vl:iJf'1ll:lJVli.!Vlli.!~tli.! ~'ll~~(;1~ ~de:l n'.l~\?ll'\j 
1~~\?lni.! 

(http://www.dnp.go.th/Pattani botanyl http://www.wangtakrai.com/ panmail) 

f1l'.l~~~CJjJY1'1J?I:l.ji.!1'W'.l (Preparation of Medicinal plants) U'.l~f1e:lU~lCJf1l'.lA\?l~~e:lf1Y1'1J 

m-Ji.!1'W'.l fll'.l~nU~lmJl'lY1'1J?I~i.!1'W'.l f1l'.l~nU~li.!~l'l"1 '1Je:l'lY1'1J?I~i.!1'W'.l f1l'.l~~~CJ:lJY1'lJ?I~i.!1'W'.l 

fll'.lvh 1 Vl?l:lJi.!1'W'.l:iJ'1Jm\?l~~\?l(;1'l, 

(http://cyberlab.lh1 .ku.ac.th/elearn/faculty/agriculture/agri02/lesson. htm) 

2.4.1 nl 'JA\?l b~eJn Vl'lJ61:lJi.!1vra, 
1. A\?l~~e:lf1Y1'1J~:iJ~ (;1li.!f1 l'~i~f1 '\jlmi.!li.!b~~l b\?lCJH[l:lJUrurul~~~i.!b U'.llru 

" " " 
2. A\?l~~e:lf1Y1'1J~e:l~1i.!1 'l 1"1 (Family) Vl~e:l genus ~ ~CJlni.! b\?l CJHVl~n'1J e:l'l Chemotaxonomy 

3 . A\?l~~e:ln~'1Jli.!l'll"1ffin~~~CJ'lni.! b\?lCJ~\Jln Botanical ~~(;1~ Chemotaxonomy 

4 . fll';iA\?l~~e:lnb\?lCJY(11UY1'1J~\J~A\?lb~e:lnf'1l';i~tli.!Y1'1J~:iJe:lCJ1 i.!u'.lnVlY'l1VlCJ 
" 

http://cyberlab.lh1
http:http://www.wangtakrai.com
http://www.dnp.go.th/Pattani
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2.4.2 n 1'Hn'U~l £l~l \l~ "1J~:J.J'tJlW'a -r\91'Ul B'UVl'al'UUmru (2547 : 59-60) n~ll1~HJ, , 
~'aU(1)-:Jd, 

1. YJ"1J~:J.J'U1'W'a~"iJ::;111:J.Jl~n\7l ~e:J-:J~ nl'a\91'al'<il be:Jn~n~ru1,x~n~e:J-:J b'W'n::;YJ"1JVlmCJ"1J'U\7liJ , " 
~n~ru::;fltil CJn'UVl~e:J~~e:J~e:J-:J n'U 1\7lCJ bu'Wl::;YJ"1J~:IJ'U1'W'a~Vll CJlnbbf1::;'Ul\7l bbflf1'U ~e:J-:J\91'al"iJ~e:JUe:J~l-:J, 
'a€Jume:Ju 

2. nl'a b~e:J mtluYJ"1J~:IJ'U1'W'a~~:lJu'aru iJe:Jl CJ\911:IJ"1J'U\7l'Ue:J-:JYJ'lJ ~1:J.Jl'a~e:J e:J n\7le:J n€J e:JmHl~iJ , " , 
...Jl'Ul'U:J.Jl n'We:J bv1e:J1m(9)~l'a~ n\7l~:J.Jl n'We:J(1)-:Jd 

2.1 'almbf1::; b Vl~l btlUVl~-:J'<illn~YJ"1Jb'<il~~b~U1\91 b~:IJ~ bbtil bbf1::;Vl~\7l nl'ab'<il~~b~U1\91 
co: ~ i.I ~ d i/ 

Vlln b U'U'W"1Jf1:IJf1 nfIJ'a bnu b:IJ€J\91'U \ill CJ, 
2.2 bU~e:Jn~'U btlu1'U'a::;CJnlm~Vl'lJb"iJ~~b~U1\91b~:IJ~ 
2.3 1 u bbfl ::;\7le:J n btlU ri e:J'U~YJ'lJ'<il::;e:Je:J n\7le:J nVl~e:Jfi e:J'U~\7l e:J n'<il ::;'Ul'U 

d cJ 0 Q..I ~ I q 

2 .4 \7l e:Jn bnu'U ru::;Vl\7l e:Jn nlf1-:J'<il::;'Ul'UVl'ae:Jn e:J'U ~-:J nme-.J~:IJ bn?l'a 

2.5 e-.Jf1 btlUbdm,Jm"iJ~rub~u1 \91 b ~:IJ~bb\9itJ\lhJ~nVl~mde:J~m~:IJ~ \9ll:IJ"1J'U\7l'Ue:J\lYJ'lJ 
v " 

d d d I~ d '1.1 I w: dI 

2.6 b:IJfl\7l bnUb:IJmbnb\il:IJVlbbflJ bb\91f1J'abnune:J'UVle-.Jf1'<il::;bb\91ne:Je:Jn 

3 . btlU~1e:J~1\l1,x~nf1\7lnlfl'Ue:J\lYJ'lJbb\9if1::;"1J'U\7l b'1i'U 'Wln ;V\l '1il m::;"1J1CJ~1 '<il::;iJbVl~1e:JCJ1~~'U
'\J "'1'U 'U 

1'U~~ ~'UbVl~l"iJ ::;iJJ1U~:J.Jl ru:J.Jl n Vil1,xiJu~:J.Jl ru~l'a'a::; bVlCJ~l (1)-:JJ'U~-:JfIJ'a btlU b~ CJl1'U'1il\l~~ bbti\l "iJ::; 

1(9)U~:lJl ru~l'a'a::; bVlCJ~:lJl nnl1 

4. i6nl'abtlU~1e:J~ 1 \l~e:J -:J bVl:IJ1::;~:IJ\9ie:Jnl'a1111UbbCJn~n\7l?ll'a YJ"1J'Ul-:J"1J'U\7l~e:J\l~n\7l~\7l Vl~e:J'Ul \l 
= tI Q..I v 

"1J'U\7l\91e:J-:J~n~mVl\l 

5. btlU(i)1e:J~1\l1'Uu~:lJlru~:J.Jln'We:J bv1mtluHb'u'U Origina l Sample ;fi\lnl'abtlU '<il::;~€J\liJnl'a 
IV d v d d v Q..I d d d co: co: vI 

"iJ\7lu'UVln'Ue:J~f1VlbnCJ1'Ue:J-:J b"1J'U l'Unm ~~nlflVlbnU ~m'UVlbnu bU'U\il'U 

6. t\1~e:J\l nl'abtlU(i)l e:J~l\l"iJln~l'LJAlbbfl::;e-.J~\91.nru.vi ~e:J~'ad'~ ~~Uf1 e:J:lJU'LJ nl'a1oll~e:J~'U:J.Jl 
e)l ~ bbf1::;~e:J~e:J~n'U 

7 . bdmtlU~le:J~l~:J.Jlbb~l~e:J~nl'avh(i)le:J~l~bb,x~ ~€J~He:JruVl[):lJ~bVl:IJ1::;~:IJ b v1mJe:J\ln'LJnl'a , " • < 

b~€J:IJ~m'W'Um~1'a€Je:Jn~Vl5 

2.4.3 nl'a b\91~ CJ :J.J~l e:J ~l\j~"1J~:J.J'Ulw'a, 
1. nl'ab\il~CJ:IJ(i)l e:J~ l \lbbUU~\7l YJ'lJ~~'LJ1'W'a~\7l~1:J.Jl'a~?In\7l?11'ae:Je:Jn~Vlt1(9)~ 1\7lCJ111YJ 'lJ?1\7l:IJ 1 

~:lJnUbbe:Jf1 nmje:J~hv1e:JtJUt\lnl'avll\ll'U'Ue:J\lbe:J'U1'IJ~ bbfl::;Ue:J \l n'U1:IJ1 ,x?ll'abflffi 'UVl"1Jbil\7lnl'a bU~CJ'UbbUfl\l 

2. nl'a b\il~CJ:IJ(i)l e:J ~l\l bb UU bb,x\l dJ'Unl'au e:J~ n'U nl'a btil b~ CJ'<il l n"iJ~ 'UVl~~ bbf1::; tJU t~ nl'avll\ll'U, 

'U e:J\l be:J'U1'IJ~~ e:J CJ1'UYJ"1J?1 \7l nl 'a b\91~ CJ:IJ(i)l e:J ~ l~ bb UU bb,x~ fIJ'avl11,x bb ,x~(9)1 CJi6~'al \7l b~l bbf1::;1olle:J ruVl[):lJ
" , " 

~l b'W'al::;e:JruVl[):lJ~?1\l'<il::;vl11,x?1l 'a ~lArubil\7lnl'abU~ CJ'UbbUf1\l1(9)
q 'U \I IV 

3. 'a::;CJ::;nmm.;rt'Unl'avl11,xYJ"1Jbb,x~1\7lCJvt11u\7le:Jn 1u bbf1::;CJe:J\7l "iJ::;He:JruVl[):lJ~ 20-40 e:J~1"1 1 , " 
b6(jm~CJ~ ~l'UbU~e:Jmbf1::;'aln"iJ::;He:JruVl[):lJ~ 30-35 e:J\l1"11b6(jm~CJ~, " 

4. Vl'lJ?1:IJ'U1'W 'a bb ,x~fIJ 'a btlU1'U~ bb,x\l iJ\7l b8'U bbf1::;iJ e:Jl nlI"lVl:IJ'U b1CJ'Ubbfl ::;Vl~ nb~CJ\lnl'a btl'U, , 

?1:IJ'U1'W'aHb'u'Umn'Ul'U, 

http:oll~e:J~'U:J.Jl
http:e:J~l\l"iJln~l'LJAlbbfl::;e-.J~\91.nru.vi
http:xiJu~:J.Jl
http:iJJ1U~:J.Jl
http:n\7l~:J.Jl
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2.4.4 f11 ~vh1~mJ'U1'W "a t?i''Jel~l~ij"1J'Ul~ b~n61~, 
f11"arln~Y1'iJ~uJ'U1'V'l'i(9]el'l~m.Jl?llm.h'l1Vlij'1J'l.n~1Vlb~n61 'l (comminutio n o r pulverization ), 

b~ eJ'I\ll nrll"aG11 Aru\l ~ eJ ~ [11 tJ1 '\.H'I561 ~1 'UrI[1l'V'H'J ~ n'Vl~m,j'l61 ~ b B tJ ~ b~eJhl~~ eri:l n'lJ'l11 tJ lrl n~~ 
v " 

b'Vl~1~rI~eJ'Ifhh~nmJb'Vl~lJ'U\I~61~611tJeJeJnm 1~ tJf11'iU~Y1'iJ rI ~'U1'I"l'i1Vlb U'Ue.J 'I 61:; b BtJ~ b~eJ'Yll6l1 tJ, 

e.JU'lb'l561~ bb 61 ~b~~~'U~~l"1JeJ'IY1'iJrI~'U1'I"l'i~\I~~~eri:lnuJltJlrln~ nl"arln~\I~i:l~u'iru , " 
bb(1) neJeJ n bb61:;JltJli:ln~ b -ull tJ~~errlrll'iG11Aru11'lm n~rI~v , 

f11 "a~mJ .w'U 61lJ,'U1'I"l "a1~ij "1J 'U l~ b~n61~ 

1. f11'i,t'U'Vl~eJl?l~~'iJrI~'U1'I"l'ibbVl'lAT~I?l~(1)l~t.Jll (lon~itudi na l cut) 'Vl~eJl?l(1) bu'U~tJ~ b'Vl~ tJ~ 
(rectan~ular or c ubical cut) neJ'UU(1) (~rindin~) 1~tJHbA~eJ..:JU(1)bbuul'il'l1 (1)l~'iJU(1)'1JeJ ..:J l(1)~~U 
bb61~"1J'Ul(1)~(9]eJ'If11'i'Vl~..:Jf11'iU(1) b'll'U bA~eJ'IU(1)'iJU(1)r1eJ'U(driven hamme r m il l) b'Vlm~G11'Vl-rU~eJtJ 
'1J'Ul(1)Y1'iJ~ bb(1) ni1n~ltJ b 'Il'U'il n'Vl~eJi11 '1J'Ul(1)'1JeJ'IY1'iJ~11'l~'UeJ~nU'1J'Ul(1)'iJm(1) 'i~bbm '1morr 

" 
611'Ui:ll'i~ij'1J'U l (1)1'Vlru\l:;'Vl~'Ubl tJ'Un~u1U~eJtJB n \I'U11'l'1J'Ul(1)~ b~n'l"leJ~\I~61 eJ(1)~1'U'i(1):; bbm 'I 

v , " 

'Vl~mA~eJ 'I U(1)'iJU(1)I?l(1) (cuttin~ m ills) b'Vlm~G11'Vl-ru ~eJ tJ1 U b u~eJ nliJ bb61:;'iln~ b'Vl'UtJlijb?l'U1tJ '1J'Ul (1) 

'1JeJ..:JY1'iJ~(9]eJ..:J f11'i61(1)'1J'Ul(1)~'U nU'1J'Ul(1)'1JeJ '1 (1):; bbm..:Jmorr bb61:; Adl~ b~l'1JeJ..:J~eJ b(1) eJ1morr'Vl~'U1uij(1) b.u'U(9]'U, 

2. Y1'lJi:l~'U1'I"l'irl(1)Vll11'l1(1)tJf11'i,t'U (slicin~) l~tJHij(1) 'Vl~eJY1'iJ i:l~ 'U1'\"l'~~bb'iJ1'UbbeJ61nmm~ 
m\lHbA~eJ..:J~'U (warin~ blender) bU'U(9]'U 

'UeJn\llni1'm\lvll f11'i~eJ t.Jb .Qm~ eJY1'iJl(1)tJH beJ'Ul'15JJ (enzyme d isinte~rat i o n) 'Vl~eJl(1)tJ1orr 

i:ll'ibAij (che mi cal disi nte~ration) 

3. f11'i61(1)'1J'Ul(1)'1JeJ..:JY1'iJi:l~'U1'I"l'i1Vlb U'Ue.J..:J61~ bBtJ(1)Ad'ifhtl ..:J~..:JlA'i'lrl~l'l'1JeJ..:JY1'iJi:l~'U1'I"l'i bU'U, , 

'Vl~n 1'11bU'Ulm'li:l~1..:Jbb~'1bb 'i'l ~..:JJltJlrln(1)bb'VI"an'1l~borrllull'lt.Jln b'll'U 'in b.QeJliJ Al'iU(1)1Vlij'1J'Ul(1)b~n 
nll611'U~mm..:Ji:l~1..:JeJeJ'U't.J~ ~'1Jlt.Jli:l n(1)bb'VI "an'1l~ b-ullull'l~l tJ b'll'U 1u ~eJn f11'iU(1)Y1'iJ, 

4. f11'i~eJtJi:l~'U , 1'I"l'i1Vlij'1J'Ul(1) b~nmn\l'\.Hn'U1 U\I:; Li')(1)e.Jm~tJM v , AeJvl11Vld")(1)uru'Vl11'Unl'ieJ(1) 

l?l'UbA~eJ..:J meJ..:J1'U'1JUd'U nl'ii:l n(1) bb61:;vl11'Vl'1l'leJ'Ir1U'i~ neJu~hJ(9]eJ..:J nl'im n~'Ue)'U b~eJ'I~1\11 n b'l561~ bb(1) n 

m mn'U 1 U ~'1Ul'lA~'1vlllVlrll'ii:ln(1)'Ii'U '1J'Ul(1)'UeJ..:Je.J'IY1'iJi:l~'U1'V'l'i~ b'Vlm:;rI~'VllM\lln f11'i'VI (1) 61 eJ..:J~'1, , 
bU'U'1J'Ul(1)~vl11 'Vl'1I'li:ll'irl n(1)~ijeJ..:Jr1U'i~ neJmh Arui:l..:Ji:l(1)v" , 

nl'ii:ln(1)i:ll'iG11Aru~bu'UeJ'Ir1tJ'i~neJU\llni:l~'U1'I"l'i(Extraction of Active Constituents v , 

from Med icinal Plant) 1'UbdeJ..:J(9]'Ul(1)tJ1orrl?llvll6'1:;6l1tJ(solvent)\I~11'li:ll'ii:l n(1)'Vl tJ 1U (crude 

e xtract) l(1)tJi:ll'irln(1)'VltJlui1'bU'U'1JeJ'Ie.Ji:l~"1Jm eJ..:Jr1U'i:; n eJU'VI1..:J bAij"1JeJ..:Ji:l~'U1'I"l'i~..:J\I~ijeJ..:Jr1U'i~ neJu~ 
ijt)'VIi'VI1 'l b[1 ~'iJl'VIt.Jl (pha rmacolo~ica lly active constituents) bb6'1~eJ..:Jr1U'i:; neJu~hJij t)'VIi'Vll'l 

b[1~'lJl'VItJl (pharmacolo~ically inactive constituents) ~..:J'iJU(1)bb61:;u~mru'1JeJ'IeJ..:Jr1'lh~neJu1'U 

i:ll'ii:ln(1)~'UeJ~ nUi:l~'U1'I"l'ibb6'1~rlml:;mm'Uf11'irln(1)" , 

http:iJl'VIt.Jl
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1'Vl (1'\J':i ~61-:J A'1J e:J-:J n 1 ':i61 n (i)SU b~ e:J bbCJ n 611 ':i6'11 r1rue:Je:J n';;) 1n61lJ'U1~ ':i bb~ ~vl11~A'J llJ b.ulJ.u'U'1J e:J-:J , " , 
611':i6'11r1ruiJ6'1 -:J~'U bb~~b~e:J~(i)'1J'Ul(i) (dose) '1Je:J-:Jn1':iH61lJ'U1~'.l1~e:JtJ1'U'\J~mru~b'Vlm~6'1lJ 

v ~ q ~ 

(-rVl'U1 B'U'Yl'.ll'U'\Jmru. 2547 : 59-60) , 
1'U n 1'.l61 n(i) 611 '.l ';;) 1nYl'b61lJ'U1~ '.l0'UiJ.ue:JlJ ~~6'11r1ru~-.D1 b 'IJ'U <Jl e:J-:J Pi n~11J1bbn 61 lJ0&i v\''J1'\J'1J e:J -:J 

, 'U" 

6'11'.le:Je:Jn~Vlt n1'.lb~e:Jn~'Jvll~~mtJ n1'.lb~e:Jn15n1'.l61n(i) 15n1'.l61n(i) bb~~n1'.lvll6'11':i61n(i) 1~ 

, . 
2.5.1 61:IJ0&i~11 '\J'1J'€l 'l61l'HleJflqVl5 

'b&im ~WJVll1iH~ (ill-:J1'UB'.lP1n~ b,;;)'Ul'.l151 bb~~Aru~ . 2551: 68-71), 
Aru6'1lJ0&iv\'11'\J~m'.l'Yl'.llU ne:J'Uvlln1'.l bbCJ n611'.l~-:J.Q, 

1. f111:IJhi"lJ'€l UJl (hydrophobicity) 'Vi~ eJ f111:IJ"lJeJUJl (h ydrophilic ity) 

Al1lJ'be:JUJl (hydrophilicity) 'Vi~e:JAdllJ1:IJ''be:JmJl (hydrophobicity) 'Ue:J-:J611'.l0'U 

'W,;;)1'.lrul1J1,;;)lnmllJ611m'.l(11'Un1'.l~~mtJ'1Jv-:J611':i1'U~lvll~~mtJ ~iJ~l61\j1'\J'Vil~d~lmlJG'11~U ~-:J.Q
'U 

0­

111 blJ51'Uvi:l e:J~~bVl1'U1m(acetonitrile) bv5~v~~bVl(i) (ethyl acetate) 1(i)A~vbiJb5'U 

(dichloromethane) A~e:Jb~e:J1lJ (chloroform) D11Yl'.lb~tJlJBb5e:J1 (petroleum ether) bb~~b~m'b'U 

(hexane) 611'.l61n(i)'VitJlu~';;)~111mbbCJ n 1 'Vi11ii'611':iU~61Vltm';;)~~mtJ1'U~lvll~~mtJ1J1tJln m'.lme:J-:J , 
611'.l~ ~mCJ'Ue:J-:J611':i61 n(i)'ViC.i1U b~e:J bbtJ flb 'IJ'U~l'U'1Je:J-:JVl~ ne:J'Ub6~~~1'U 'Ue:J-:J 611'.l~ ~ m tJ (fi ltrate ) ,'Vi~e:J'VilJ'U 
b'Vi~ CJ-:J 6~mbtJm 'IJ'U ~l'U'1Je:J-:JIYl~ne:J'Ubb~~~l'U~ e:JtJ (supernat ant) 'Ue:J n,;;)ln.Q5-:J611m'.l(161n(i)bbtJ n 

~1'U'Ue:J-:J611'.l61n(i)'VitJ1U Iii'ltJfll'.lH~lvll~~mtJ61e:J-:J'btJ(i)~1~b.uln'U b'l5'U Jl nUbe:J5~v~~blYl(i) 'Vi~e:JA~e:J 
b~e:J1lJnu1(i)Ai:le:JbiJb5'U'Vi~m~flb'll'U b'IJ'U<Jl'U b(i)tJvllfll'.l61n(i) J11tJmltJbbtJn ,;;)lm1'U~-:J111bb(?)~~ ~1 'U 
lJlbbtJn1~U~61Vlt (?)e:J1'\J1ii'1 tJbVlAtJAVll-:JbA'.lmbVlmlYl'btJ(i)~'U 'Vi~mbti-:J'\J1-:J~1'U'Ue:J-:J611'.l~bbtJn1J1, 
0'UmVl(i)61e:Ju~VltVll-:J ~hm~ne:J'U~,;;)~bbtJn611'.l1~u~~VlB(?)v1'\J 

2 . pKa 

b(i)tJv\'11'\JfilYlbe:J'U (pH) 3 7 bbi:l~ 10 ,;;)~ b'IJ'UfilYlbe:J'b~bb61(i)-:J~-:JmllJb'IJ 'Um(i) nm -:J bb~~bU61 
mlJG'11~U fll'.lVl'.llUAl pKa ';;)~vll1~Vl'.llU~-:JmllJA-:J~1'1Je:J-:J611'.l0'U~A1Ylbe:J'U(?)1-:J 'l '1Je:J-:J611'.li:l~mtJ 
e:J ~1-:J1'.l nlYlllJ1'U~'UIYle:J'U nl'.lbbtJ n 611'.l611lJ 1'.l(1'\J -ru Al1lJ b 'IJ'U n'.l(i) b U 61'Ue:J -:J 611'.l ~ e:J tJ1 'U '.l'\J611'.l~ ~i:ll tJ'Vi~e:J 

'U 'U 

" 611'.lbb'1Jl'UlYl~ne:J'Ulii'dtJfll'.l'VitJ(i)m(i)'Vi~e:J~1-:Jb~tJ-:J 1 - 2 'VitJ(i) ,;;)l n tr'U~-:J61n(i)bbtJn J11tJ~lvll~~~ltJe..J61lJ 

~ bbtJ n e:J e:J m tJ'U61e:J-:J~'U1J1 611'.l~1~ bb lYl n~l,;;)~~ ~ m tJe:J ~1 'Ub ~61'Ue:J-:J ~lvll~ ~m tJB'UVl~~ (organ ic 

phase) ~d'U611'.l~bbVln~liJ'\J'.l~~b 'IJ'U1e:Jve:J'U,;;)~i:l~mtJe:J~1 'Ub ~61'Ue:J-:JJl (aqueous phase) 
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~~." " 3. ~11~~ 1~B~11~~BU 

ml~fI'l?1m'W (stability) ij 2 'LJi:;bJlVl ~eJ ml~fI'l?1m'WVl1\1b~ij (chemical stability) 

bb~:;ml~fI\I?1m'WVl1'lnlCJm'W (physical stability) ml~fI'l?1m'W'lJeJ'l?11~"il:;~(7m'lb~mn~n 1'H~eJ~ 
?1mCJ (degradation) b~eJ\I"il l nm:;'U1Unl':i(i)l'l "1 b'1i'U hyd ro lysis, dehydration , isomerization 

bb~:; racemization, decarboxylation bb~:; elimination , oxidation, photodegradation bb~:; 

complex interaction ':il~~'lbb?1'lbb~:;ml:lJ~m.! ?11':i~~(9).nrusv1u':i':i~'1J1&i~~~ dJuhJ':i~'U:wnhJA\I~l(i) 
Bml:lJ~m"'!~ \I :wnvl11Vlbn~U11JVl11 'Unl ':i bb CJn?11':i 171'l,1'U~'lDCJ~llCJn?11':i~1:lJ1'1J1LJ':i~'Ul'W':il:;ij m1~A'l~1 
?1'lnll 1~CJyj'111.J nl':iVl~?1B'lJml~fI'l?1m'W(i)Bml:lJ{eJ'U"il:;H15nl':iU~ (incubation) ?1l':i~leJ ~ l'l~ 
'J 

BruVlJlii 80 Vl~B 90 B\lV'1WIl~l~CJ?1 dJ'U n~l'Ul'U 10 'U1Vl 'lJ'UVllJBeJ'llmll (water bath) ?11':i~ , " 
~nAll~~eJ'U:wnij~ru?1:lJD&ib'tJ~CJ'UhJ b'1i'U bn~nl':ilnl:;n~~n'U (clotting Vl~B aggregation) ll?1~\ll 
1ml:lJ~eJ'Uvl11VI?11':i?1~lCJ~lVl~Bijnl':ibLJ~CJ'UlbLJ~'l1A':i'l?1{l\lVll'l lAmLJ"il1 m~~ 

4. 'lJU1~1~b~n~, 

nl':ibbCJn?11':im"ilhnl71bbCJn(9)1~ml~ij~1'UB'l?11':i bbl9im"ilbbCJnm~'U'Ul~'Um1:lJb~n~(size) Vl~B, 

J1Vlirn1:lJl~~~ 'UB'l?11':i b'1i'U nl':ibbCJn?11':i~~(9).nrusv1u':i':i~'U 1&i1711 CJ Sephadex LH-20 co lumn 'W'lJl 

1?11 ':i~ij'U'Ul(711~b~n~1mu"il:;f.ln'U:; BBn~1"illnAB~m1neJ'U?l l ':i~ij'U'Ul~1:lJb~nm~n dJ'U(I)'U ~\lifnl':i 
q v \I q 

lb CJ n 6'1 1':i (9) 1:lJ 'U 'U 1~1:lJ b~ n~ "il :; ij LJ ':i :;1CJ '1J 11eJ CJ'l 'l ~1 n b ~B ?I I ':i ~ bU'U eJ 'l ALJ ':i :; n B 'lJ1'U 6'1 1':i ~ 6'1 ~ ij 'U 'U 1(71, 
1~b~~~bb(9)n(i) l \ln'Ubbl9iij~11n~\~CJ\ln'Umn ~\lvl11V1bbCJneJBn"illnn'U1I71CJlm~B 1i normal phase 

v , 

Vl~eJ reverse phase bb(i)VllmbCJn?11':ibVl~l'UI711CJ Sephadex LH -20 VlBlf31CJVl~nnl':ibb CJn?11':i(9)1:lJ 

'U'Ul(71 1~b~~~"il:;?11m':imbCJn?11':i'lJ~~Vl~\171(9)1~(I)B\lnl':i 1'U'lJl\l~~'l1LJ':i~'U~hJij~VliVll'l~hJll'WB1"ilb-if 
lm':i'lJnl'Um:;'U1'Unl':ibbCJn?11':i €ln~'l1LJ':i~'U:wnhJ~\I~1(i)Bm1~ ~B'U~\I?1mCJ~lnmCJ b.u'U?11':i':i'lJnl'U 

1171 15nl~(711 LJ':i~'UBB n"il l n?11':i?1 n~Vll\l~lm'W:wnvllnl':i?ln(711711 CJ~lvll~:;mCJ~bil n'lJJlll71 b'1i'U 

b:lJu l 'UB~ b~Bvll?11':i?1n~1'U~'Ub~ul'UB~1Vlbb VI\I?1DVl (LJ':ilV'1"illnJ1) bb611 ~'l"il:;?ln(71?11':i?ln~~1171,1'U~1 
BnA~'l 1711 m:lJul'UB~ b~B1 Vlbb'Ul"illl hJmLJ':i~'U&i~~11711CJ b'W':i1:;1LJ':i~'U"il~~~mCJ~ln'lJJ11'U':i~Vlll\ln 
':i~'lJ l 'U nl':i?1 n~ 'U B n "ill nif tJ'l?11m':if.l n l ~(711 LJ':i~'U BB n 1 LJhl ~l CJ nl':in':iB \I~'l'U ultrafiltration 

membrane 1~CJ1ibb':i'lI71'U?1rurulnlV'1Vl~B bb ':i \l Vl:lJ'UbVl~ CJ'l '1il CJ 1~?ll':i(l)lB~l\l1VI~ 1'U1LJ'lJ'Ubb~'U n':iB\I , v v q 

?11':i~ij'U'Ul(7)1:lJb~nm~m~1,1'U~"il~?11m':if.l~1'U~'UB\lbb~'UmB'l1LJ1171 ~lVl-r'lJ 1LJ':i~'U~'lij'U'Ul(7)1~ b~n~
'" , 

1Vlru,1'Uhi?11m':if.l~1'Ubb~'UmB'l1LJ1171 B~1'l1':inm~?11':i~"ilnbCJnI711CJ1 5,j'1I71(1)B \lij'U'Ul(7)hJb~ n~ 1Vlru vv , 

nll 2000 amu ~lVl-r'lJ?11':i~ij'U'Ul(71bb~~m~nmn"il~(I)B'lblCJn~lCJ15nl':ibbCJn?11':i~ 1'Ub~B 
(dialysis) 

~\I?11m':if.l bbCJn1:lJb~~~~ij'U'Ul(7)b~nnll 2000-3000 amu 11711(7)CJ?11':i"il~bb'W~~1'U dialysis tubing 

BBn~l tJ'l?11':i~~~lCJ~lnm\l~B~ 
v 

mCJ'UBn 1(7)CJ1LJ':i~'U"il~f.lnnmn'lJ111'U t ubin o 
~v 
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5. m(91eJ~1mfli1 

~ b(91eJ~leJ bAi1(Stereochemistry) bU'Ul'1Jl bAi1~ b~tJ1 n'\J':i~m-;eJ~(91eJ~1'Ul~bf1 ~f1 oTI-:JjJ8Vl5'V'm 

l?ieJ nl':ibbtJ n~1':i~jJ~VlBVll-:J~1m'W bbf1~ nl':iA'U'W'\JtJl b~eJ-:J~l n 1 'U'\J~~u'UjJtJlVlmtJ'1Ji'l~~.J1Vllhm;j'1 
lf1n~~bu'U chiral drus ~-:JJ'UbVlAi'lA1'Unl':ibbtJn chiral compound ~-:JjJA11~6'11AfI:!mn~'U 

1~CJvI'1hJ~l~l':imbu-:JleJ1'1lb~eJ1 (isomer) eJeJmu'UVlmCJ'1Ji'l~~-:J bbf..J'Um'W~ 1 'UeJ n~ln.ncJ-:J 
~lm':it:1bbU-:J stereoisomer eJeJmu'U 2 '1Ji'l~ AeJ enantiomer bbf1~ diastereomer l~tJ~ 
enantiomer AeJ l~bf1nf1~buwn'Wm~~m-:Jl (mirror imase) oTI-:Jn'Ubbf1~n'U b~eJ-:J~ln enantiomer, 
~-:J~eJ-:JjJmlJ~~U~Vll-:JbAjJbbf1~nlCJm'W bVljJeJ'Un'U I?1-:JJ'U~-:Jl:iJ~lm':imbCJn enantiomer eJeJn~ln, 
n'U(;)1CJ1!lmAA-:JYi'1Ji'l~ conventional reversed-phase stationary phase If?i' 6'11Vl-r'\J 

diastereomer SIl-:Jl~bf1nf1~-:J~eJ-:Jl:iJlf?i'bu'U m'Wm~~m-:J 1Sll-:Jn'Ubbf1~n'U,l'U i1Aru~~U~Vll, -:J b AjJbbf1~, 
nlCJJll'Wbb(91nl?il-:Jn'UU1-:J ~-:J~1~1':imbCJneJeJn~lnn'Uf?i'1CJ conventional stationary phase If?i' 

'UeJn~ln.ncJ-:J ~l~l':it:lbbU-:J diastereomer eJeJmu'U 2 n~~ AeJ optically active isomer bbf1~ non­

optically active seometric isomer hbf1~f1~jJ optical acti'1Ji'l~.nl:iJjJ~~m(91':i (symmetry) 

mCJ1'U1~ bf1~f1 l:iJ~lm':if1oDeJ 'UVl'\J (superimpose) n'\J1~ bf1~f1~bu'Um~~m -:J l n'UIf?i' 1~CJvI'1hJ 
l~bf1nf1'1Ji'l~.n~~jJVI:iJbbVl'U~l~CJ':ieJ'\J tet rahedral carbon atom ~bb(91nl?il-:Jn'U~-:J 4 VI:iJ oTI-:J chiral 

, 'U 'U 

molecule 'Iffi-:J lactic acid ~jJ centra l stereosenic center ~~1:iJjJ':i~'Ul'\J~~m(91':imCJ1'Ul~bf1~f1 
(internal symmetry plane) (~D~ 1) 1?1-:J,l'U lactic acid ~-:JjJ ch iral enantiomeric form 2 bb'\J'\J 

1'UVll-:J\91':i -:J n'U.ul~ propanoic acid oTI-:Ji1':i~'Ul'\J~~m\91':imCJ1'Ul~bf1~f1~~bU'U achiral molecule 

A11~bb\91nl?il-:J':i~V!'il-:J enantiomer ~-:J~m AeJ jJD5n~tJln'\J chiral molecule '1Ji'l~~'Ul f?i'bb\91nl?i 
l-:Jn'U bbf1~jJ ~ru~~~u&1Vll-:JnltJm'W~ bb \91nl?il-:Jn'Uf?i'1CJ ~-:JbU'UbVl~1,xi1 optical activity 1'Unl':i 

VI~m~'Ul'\Jbb?1-:Jl'Wmb'li (plane polarized lisht) 1f?i'bb\91n I?il-:Jn'U eJ~1-:Jbn\911~ enantiomer ~-:J 
~eJ-:JcJ-:JA-:JjJAru?1~U~'\Jl-:JeJ~l-:JYibVljJeJ'Un'U (identical) b'll'U ~~Vlf1eJ~bVlm nl':if1~mCJ bbf1~.ueJ~f1Vll -:J?l 

, , 'U 

bDnl\91':ir!lnu'\Jl-:J'1Ji'l~ bU'Ui)'U 1'U'\J~~U'Ui'lCJ~bbCJn enantiomer 1,x'\J~?lVlBf?i'1CJ HPLC 'UeJn~ l n.nnl':i, , 
bbCJn chiral druS 1'Ub~-:J~\91?llVlm':i~~~i'lCJ~1i simulated movins bed (SMB) chromatosraphy 

1~CJnl':ivh1,xbn~ diastereomeric complex ~ln,l'U~-:JbbCJnl?ieJ lDf?i'1CJ conventional reversed­

phase chromatosraphy Vl1eJAeJ~UU~m':i~ immobilized chiral stationary phase (CSP) 

2.5.2 fl1';i b~eJn~';lVh~~mtJ 

-r\91'Ul 8'UVl':il'UDmru (2547 : 83-84 ) ml11(i-:Jnl':ib~eJnr!11v11f1~mCJ?l':iD1f?i'~-:J-d, , 

1. fll1~~1~1 ';i n1'Unl';i~~~ltJ 

A11~?llmJf11 'U fl1Jf1~f11 CJjJA11~6'11Arum n~r!~ oTI-:J~~v111,xVlJ1'\Jl1r!lJ~i)B-:Jnl Jf1~m CJ v , 

Vl1 eJ 1:iJ 61 ~ 61 1CJ1'U~1 v11f1 ~ 611 CJ '1Ji'l~1~ b~ eJ-:J~ 1n?llJ6'11 A fI:!~1'U1VI qj bu'U r! l JD J~ neJ'\J 8'UVl~ ~ oTI-:JjJ 

lm-:J?l~1 -:J ~~'\Jsrr'\JoDeJ'U~lnueJCJl?il-:Jn'Ubbf1 ~jJ eJ~1'UVl'1J~-:J1'U?lm'W8?lJ~ bbf1~J1~r!11 n'\Jr!lJ~'U11'U?lm'W 

bn ~ eJVl1B?l1 ':iD J~ neJ'\J b~ -:JoD B'U 1?1-:J,l'U A1 J'W~1':i rul (i-:J?l Jl1'WVl1 mD bb '\J'\J'U eJ -:J r! l':i~1 A ru~ i)eJ -:J nl ':i?l n~ 
'U v 

'U Bnb 'vru eJ~ 1nA11~i1~1'U B-:J?ll J~6'11 AfI:!~-:J n~11 1'Unl ':i b~ eJ nr!11v11 61 ~f1l CJi1V1~nnl ':ivl'11Dl1 ~-:J~ 
bVli1eJ'Un'U~eJ~f1~mCJ1'Un'Ubbf1~n'W (Like dissolve like) b'll'U Aru?l~U&1?llJ~lArui1~l nA1':i ~eJnr!11, v b
v11f1~f11 e.JV!1eJr!11v11f1~m tJ~i1~l b'll'Ub~ en n'U1'U?ll':i?ln~ 
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2. fl11lJfl~(1]'1 

(1]'Tvh;;]~mtJiJfr:mJfl'W)l Vl 1 ~ltJ ':i1fl1C1n hJbtJ'Uvh~vieJ~l ~ f11tJ 
" 

3. nl'a':i~bVlI:J 

(1]'lvhm:mtJ hh~bVltJ~ltJVl~eJtJlmn'UhJ 

4. ~nl~~~~~~~lJ'U1~':i~~llJl~ n~, 
~m~~eJ~V1'1J~lJ'U1~':i~L11lJ1~n~ b'1l'UblJ~~ btJ'U~l'U~iJhnJ'UeJ~mn fll':i~~~1~iT'U~ln.Q 

, " 
eJeJn neJ'Ul~tJ f11':i~ n~al,.JtJIii'1v11;;]~;;]ltJB'U'Vl~ ~U':i~ bUV]hJiJ.rrl b'1l'U Ull'l':i b~ tJlJ~ b'VleJ1 btJ'U{?]'U bb~1~~L11 
f11 nV1'1J~ bVl~ eJ1u6'1n~vieJall tJlii'lvl1;;]~;;]1 tJ~ bVlm~~lJ 

2.5.3 15nl':i~n~ 

-r1'l'U1 B'U'Vl':i1'Uumru (2547 • 85-89) ,, n~lll~tJ~':iU~~.Q 

1. lJ W1JBb':isV'U 

lJlb'llm ':i~'U (Maceration) btJ'Uf11':iVliTn~lJ'U1~':inulii'lvl1;;]~;;]ltJ'J'Ub.Qm~eJ"lJeJ~~lJ'U1~':iele:J'U, , 
illJbb;;]~lii'lvl1;;]~mtJ~llJ1':imb'Vl':in~lJboV11u;;]~mtJe:J~fiu':i~ne:JumtJ1'UeN~lJ'U1~':ie:JeJnm1al, , 

f1l':iVliT n~lJ'U1 ~':i fll ':ivl11 'Un 1'iJ'U~~iJ e,hD (?]~'W'Vl1 'U(1]'lvl1;;]~;;]1 tJ~ bVllJ1~~lJ 'J ~vh btJ 'U, 
nm'U1'U 7 l'U Vl~e:J'J'Um~vi'~e:J~fiu':i~ ne:Ju~{?]eJ ~ f11':i;;]~m tJeJe:JnmVllJ(?] 1'U':i~W) l~ ~VliTne-J~~lJ'U1~':i, 
e:J ~~'Ufll ':i b"lJ ~1 btJ'Uflf~fl':i1l b~ eJ b~lJ eJl'l ':i1 b~1"lJe:J~ f1l':i~ n (?] b~ e:J fl ':iU n1Vl'U (?] blm~ \J f1':ie:J\J bbtJ n f1l n 

(marc) e:Je:Jn'J1 nlii'lvl1;;]~;;]ltJ 15f1l':i~n(?].QbVlm~?llJnuV1'1J~lJ'U1~':i~mfl':i\J?l11\JVl~m.Qm~e:J~hJ, 

bb~\Jbb':i\Jmnlln b'1l'U 1u (?]e:Jn ~\Jvl11~ele:J'UillJM~ l tJ ~(?]btJ'U15moblii'lvl1;;]~mtJtJe:JtJ bb ;;]~b~e:J\J'J1mtJ'U, 

15 f1l ':i~hJ1 ob fll1lJ ~e:J'U ~ \J bVlm~?llJ nu f1l ':i?l n(?]?ll ':i~hJ'Vl'U vi e:J fll1lJ~ e:J'U bbvi15f1l':i?l n(?].QiTn 'J~hJ 

~lJU':irub~e:J\J'J1 nhJrie:J tJiJ n1':ibfl~ e:J'U~"lJe:J~ Iii'lvl1;;] ~;;]1 tJ b~ e:J?ll ':i1'U?llJ'U1~':i;;]~;;]1 tJ e:J eJ nlJ1 fi\J':i~ ~UVl~\J" , 
'J ~ bfi (?] fll1lJ ~lJ (?];;]"lJ e:J \Je:J\J fiu':i~ n eJU.fI 1 tJ1'U ?llJ'U1~ ':i bb;;] ~ Iii'lvl1;;]~;;]1 tJ~1ob vl11~eJI'l ':i1 b~l 'U eJ\J n 1 ':i~ n (?], , 
'1J~~n;;]\J ~\JhJbVllJ1~~'J~1ob?ln(?]1'Un':iru~{?]eJ\Jn1':i?ln(?]?ll':i~lAru'J1n~lJ'U1~':i'J'U~lJU':iru 

~, " 
f1l':i~n(?]bbUUlJWllm ':i~'U1obblm'U1'U ~\JiJ~~(?]bbU;;]~Hijm'lle:J1 (mixer) Vl~e:J1®'llJ~1 'Ub'lleJ1 

'\J 

( homo~enizer) m'1l1 tJvl11 ~b'll;;]~V1'1J bbl'l neJeJ nmneJ'Uvl1f1l ':i ~ n(?] b~eJ;;] (?]':i~tJ~ blmf1l':i?l n(?] vieJm 

~\9lJ'Ul1ob b ~tJ\J~iJfll 1 lJ~?l\Jbfi'U 20,000 b~':il'l'li ~llJ1'Uf1l':i~n(?] b~tJn15.Ql1 nl ':i~n(?]eJ;;]m 1 'll 1 1~ 
" 

(ultrasound extraction) bbvi15VlA\J.QeJl'Jvl11~bfi~f1l':ibu~ tJ'Ubb U;;]\J"lJeJ\Jt111Ub'U'U b~eJ1eJeJn1'1l1ll ~\J 
eJ1'JiJe-J;;] vi eJf1l':i?l n (?] 'U eJ n'J1 n.QeJl'Jvl11 ~bfi(?]Uli fi~tJleJeJ n'l1 b~i'U (oxidation) vieJ?ll':i1(?] tJm \J b~':i1~ 
"lJru~moVf1l':i?l n(?]eJ;;] fl':i1'll 11~vl11~bfi(?]'1leJ\Jl1\J bb;;]~iJeJl f1l1"l bb 'Vl':i m oV11u1'Ulii'lvl1;;]~mtJ 
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2 . b'W£)TIf1 b~-rrtl 

b'W eJ 11f1 b~-rrtl (Pe rco lation ) b'lJ'U nl ':iU ~ eJ CJ1,xv1"n'h~ ~ ~ l CJ 1VI~ ~ l'U[:..J .:J?l~'U1 'W':i eJ ~l.:Jil"1 

VI~mJn'U~~mCJ?ll':il:IlAtlJeJeJfUJl1vw 1 ibA~eJ.:J bVleJTIA b~ b(91eJ1 (pe rco lator) 15nl':ivllb'WeJf[A b~i'U 
Amll[:..J.:J?lJJ'U1'V'mJlVl~nn'Uv11vll~~mCJneJ'U 1 ~11JJ.:J b~eJ1,xVI eJ.:J v11 b~JJ~ bb~1rieJCJ" 'U':i':i"ll[:..J.:J~~~i'U, I , 

~.:J1'Ub'V'mf[Abm(91eJ1 :5.:J~~n'jjru~dJ'UAeJ~m1' (column ) UmmU(91~.:J 2 I'1l'U 1(91CJl'1l'U'U'U"Il~nll.:Jnll 
I'1l'U ~ l .:J b~ eJf1dlJJ?I ~(911 n 1 'U nl ':i'U ':i':i"ll [:..J .:J?lJJ'U1'W':i ~1'UU ~l CJl'1l'U~ l .:JU(91 b U (9111'1 b~ eJ~'J~ ?llm':it:1, , 

fld'UAJJeJ(91':ilnl':i1VI~'VeJ.:J?ll':i?ln(91V1~eJ b'WeJf[Ab~(91'Jl m 'V'mf[Ab~ b(91 eJ 111'1 b~JJv11vll ~~m CJVI~eJv11vllm CJ, 
(menstru m m) ~.:J1u1,x':i~(?)'Uv11vll~~~lCJ?l.:JbVl'WeJ?lJJ'U1'W':i (solvent head) U':i~JJlru 0.5 cm ~.:JH" , 
24 ~11JJ.:J ~.:Ju~ eJCJv11vll~~mCJ1VI~ ~ l'U[:..J.:J?lJJ'U1'W':i1'UeJ(91':il b~1~'WeJ bVlJJl~ 'W~eJJJn'U b~JJv11vll~~mCJ, 
1VI:W~.:J1 U b~eJ CJ"1 eJ ~l1,xbb,x.:J bn'U b'W eJf[A b61 (91 'J'U n l':i?l n(91?1JJ\j':iru1(91 CJ nl':i(91 ':i1 'J ?leJ'U "Ill n b'W eJf[A b~ (91 ~1 'U 

?l(91V1lCJ oJlb'WeJf[Ab61(91~ bn'U11'1~.:JVlJJ(91':i1JJn'UoJl1UmeJ.:J, 

15bVleJf[m61i'U~(91bl1'U15nl':i?ln(91~~~lVl1''U nl':i?ln(91?ll':i'J l n ?l JJ'U1~ ':ibb'U'U?lJJ'U':irubb61~1:w~m , " 
1 ollA 1 lJJ ~eJ'U bb(?)15d~-rreJb~ CJ AeJ b U ~ eJ.:J v11vll61~ 61l CJ bb~ ~1oll b 16111 'U nl ':i?l n (91'U l'U (?).:JJ'U~.:J~ nl ':i 

(?)(91bbu61 .:J b~m~JJU':i~~Yl5mVl1'Unl':i?ln(91?1l':i'J:; 1 ollb'WeJf[A bm(91eJ1(?)eJn'UVlmCJv11 bb~~1,x~nl':ibA~eJ'U~ 
'Vmv11vll~~mm-rrlVlln'U 

QJ I ~ 
3. n l'H1n~bb'U 'U \Plmtl£).:j 

nl':i?ln~bb'U'U(?)m~eJ.:J(Continuous e xtraction) 1(91CJnl':i1oll'IJeJn-5b~\PlbeJmbYl':im(91eJ1 (soxhlet 

extractor) :5.:Jbl1'U':i:;'U'UU(911(91CJHv11vll~~mCJ:5.:J~'J~ b~eJ(91~l b~eJ11'11''UA1 l JJ~eJ'U'Jln~Yl~ .:J bbJJ'Uli161, 

(heatin~ mantle) VI~eJVI~m).:J1m1l v11vll~~mCJ1'Um'V'U~':i~bVlCJ~'U11J bb~1n~'Uv11~.:JJJl1 'Ui1JJb'UeJ1 

(thimble) :5 .:J 'U ':i':i'J ?lJJ'U1'W':iH v11vll~~m CJ'J~~ l'U[:..J.:J?lJJ'U1'W ':i~l bb~1~lB n 1 U b~eJ CJ" 'J'U m:;y(.:J 
q , , I 

eJ .:J AU ':i ~ n eJ 'U1 'U ?I ~ 'U1 VI ':i ~ n?l n (91 eJ eJ n JJ l b~ eJ v11 vll61 ~ 61l CJ1 'U beJ n -5 bb Yl ':i n ~ .:J bb'IJ JJ b'U eJ 1 ( ext racti n ~ 
chamber) ?l.:J(i.:J':i~(?)'U'J~ bn(i1nl~nJl ?ll':i?l n(i1'J:;1Vl61n~'U~ .:J1u1'U.nl'V'U~1'Ubl CJ'Ub'Ii'Ud'J'Un':i~y(.:Jnl':i

" 
?In(i1?lJJ'U':iru

" 
15 nl ':i?l n (i1 bb 'U'U (?) eJ b~ eJ.:Jdb VlJJl ~?lJJ ~l Vl1''U nl':i?l n (91 eJ .:JAU ':i~ n eJ'U~Yl'U (?) eJ fld lJJ ~eJ 'Ulb~ ~1oll v11 

vll~~~lCJ.weJ CJ 1:W~'UbU~ eJ .:J bb(?)~-rrm~CJAeJ 1:w bVlJJl~~"Il:;Hn'UeJ .:J AU':i~ neJ'U~1:WYl'U(?)eJfldlJJ~eJ'U bb~:; 
v11vll~:; ~ l CJ~1m:w 1'11 ':i b11'U'V eJ.:J[:..J?lJJ bVI':il ~ 'J ~ bn(i1f)l ':i bbCJ n v11vll~ ~~l CJ bb(?) ~ :;'V'i1~ b~ eJ.:J'J l f)~'J(i1 b~ eJ (i1, 
(?)l.:Jntl 'J~~[:..J611,x~~~1'U'VeJ.:Jv11vll~~mmb(9)f)(?)l.:J1U'Jlm~JJ bb~~c-J~nl':i?l n~~1:w~ 

" 
4. n l'H'1n~oJl~tlVleJJJ':i~ bVlCJ 

" 
nl':i ?ln(i1oJl~'UVleJm~bVlCJ (e xt raction of volatile o il) ~VlmCJ15 b~eJf)H\PllJJA1lJJ 

bVlJJl~?lJJ'VeJ.:JYi'Vmi (?).:Jd 

4.1 nl'ani'U (di stil lation) 1'UYll.:JeJ(9)?IlVlm':iJJ~ 3 15 AeJ, 

nl ':initlhw1-U'Jl (water d isti llatio n) 1olln'UYi'Vbb,x.:J:5.:J1:W'Jnvll~lm~eJ~JJ
" 

b~ eJ.:J"Il l nYi'V~oJlJJl n~'U'J ~ bb'li eJ ~1 'UJl b~ eJ(i1~.:JVlJJ~ (91~ eJ(i1J~CJ ~ b1~ln l ':in~'U 15d1in~'UJl~'U 'Jl n 
'IJ 

bU~eJ n1~ b'li'U n~'UJl~'U?I'U (turpentine oil) 'J ln CJl .:J ?l'U bl1'U~'U 
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n l'm~'Wl~EJloU'Jlbb61~lelJl (water and steam distiLLation) Hi1~nU~'1l6'1~bb61~ 
bbVl~ ~~en'il~nvhmCJl~~lmd,€Hln~jJ b'li'W m'WYl61 'il~U~1VlbU'W~~ b~jJJ11VlviljJ~ l 'Wlmlwihhi ~1'W 

~ ~ ~ 

~ n~'W1~ 'il dl vr~ J 1 ~'W bb 61 ~ J 1 vl1 n 1 ~ bb CJ n J 1 ~'W B B n jJ 1 n 1 ~ n~'W 15d 6'1 ~ ~1 n ~ 6'1, ~ bb 61 ~ loU'n'W BcJ 1~ 
nl1~'1l11~1'Wm~~~ (?)Jl~'W1'Wvm m~fh 

nl';jn ~'Wl~ EJlmeJJl (steam dist iLLation) 15m.un'lJ'Y;'1l6'1~ b'li'W 6'1~~~bbVl'I.J 1\?1CJt11 

~'1l6'1\?1ml1~u'W(?)~bbm~ bb~J~l'WlBJlb.u1hil~CJm~ l~CJl:W~el~:lJm~Vl~n~'1l~JCJJlriB'W ~\?1 bU'W15~ 
6'1~~Jn ~l~b~l bb61~rhH~lCJ11BCJ 

4.2 m';jtiU'Vl~elm';jeJ~ 

n 1 ~ ti UVl~ Bnl ~ eJ \?1 (expression)1.unu J 1 ~'W Vl BjJ ';j~ bVl CJ ~1.u15 n 1 ~ n ~'Wl:wl~ 
b~B~'illn~nvl1mCJ1~~lmdB~nrn1jJ~B'W b'tf'W J1~'WVlBm~bVlCJ'il1n~'1l(?)~~nm~'jJ l~bbri J1~'W~1 

~ ~ ~.. 
jJ~'W1J (lemon oil) t11~'W~1~jJ (orange oil) 

m~tiuV1t1CJjJA B 15bBnAlbB61 (ecuelle method) ~~HnuJ1~'WVlBm~bVlCJ'il 1 n~'1l 
m~n61~jJ (citrus oil) l\?1men~61hJUUU'W':i1~~:lJb~jJbbVl61jJ '1 flcJb ~jJ~B~CJ 1 JVjB~'il~ bb Vl ~ ~l'W~,:r~

~ I ~ 

i'W'Weln (epidermis) bv1B1VI~BjJJ1~'Wbb(?)nBBnm J1~'W'il~VlCJ\?161~1'\J1'W':i1~~~bnuJ1~'W1~ 

4.3 15bS'WvJelm';j'WsU 

15b8'WvJBm~'W<6 (enfleurange) HnuJ1~'WVlBm~bVlCJ'1JB~n~U\?1Bnl~~1~1 bU'W15 

~bnu m1jJVlBjJl~~ bb~riB'W1m'W~(?)6'11Vlm~jJvl1J1VlBjJ (perfume) 15d'il~1.uh~'W (fat) Vl~BJ1~'W 
l:W~~bVlCJ (fixed oil) ~l:W:lJn~'Wbu'W(1)l\?1\?1iu [~J'W1Vltu1m'1J~'Wll (beef tallow) ~BCJ61~ 40 nu1'1J~'W 

~ v 

VljJ (lard) ~BCJ61~ 60 ] 1\?1CJt11(i)J~\?1iumbb~bu'Wbb~'W'lJl~'l bb~Jbenn~U\?1Bnl~ml1~b~CJ~U'W(1)1\?1\?1
'U '\J I 'U 

iU'W1'W 24 illjJ ~ bb~lbU~CJ'Wn~U\?1BnhnmJ vl1b'tf'Wdb~BCJ1 'il'W(i)1~\?1iubenJ1~'WVlBm~bVlCJm n 
" 

VjB i(j~ben(i)1\?1\?1ium6'1n\?1bent11~'WVlBm~bVlCJBBn~lCJbbB61nmJB~
'\J 

4.4 n1';j61n~l~EJloU'~d vll61~ 6l1EJ 

m~6'1n\?11\?1CJH(i)lvl161~611CJ (extraction with solvent) (i)Jvll61~611CJ~t1CJjJ1.umn 
~~~AB ut(?)~b~CJjJ€ibVlB4 (petroleum ether) en'il1.u(i)lvl161~mCJ~'W b'tf'W bbB~lVl'W (acetone) bjJ 

Vll'WB61 bbB61nml'B~ bU'W~'W 15d'il~muAjJBruVlJlmVlBcJ1'W'lil~1:Wbn'W 50 B~I"1Wllm~CJ6'1 ~~bdB 
" 'U 'U 

bU~CJUbV1 CJunun l':in~'W~t9lB~1.uBruVlJliJ?!~, vl11VlB~r1U~~nBUVl1~ bA:IJ bU~ CJ'W bb U61~ bb61~:IJ n~'W~\?11U 
~ ~ 

'il1n5':i~jJ'1l 1~M i(j~t1115m~6'1 n~l\?1CJH(i)lvl161~mCJdm1 m 'WVll~B(?)?!lVlm~jJ bb~~'WVl'Wm':i~~ (?)?!~, ,~ 

http:lBJlb.u1
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11'1'Ul ~'UVl'jl'UtJmru, (2547 90 ) n~ld~,ml'jl.~eJn15n1'j?!n~?!'jtJ1~~.:J-d nI'j?!n~, 
?\1'j6h;;lqJ 1 'U-W'1J?\~'U1'v'I'jiJVlmCJ15 l~CJ~d1tJ15n1'j?\n~~I.VlJJ1~?\JJ~'Un'Uihl'DCJVlmCJ"1 eJ~l.:J 1ti1l.l.n 

1. 5 ':i':i JJ'1l 1~ "lJeFj 6'1JJ'U1'W'j, lV1CJ~\11'jrul~.:J-d 
1.1 ~n~ru::;1m.:J?\~I.:J'VeJ.:Jl.-dm~eJ-w'(j ?\JJ'U1'v'1'j~iJ~n~ru, ~ eieJ'Ut1JJ 1.'Il'U ~eJn l'U eJI\1, 

?\n~ti11CJ15JJ1I.'Ilm'ji'U VllnI.'U'U?\JJ'U1'v'1'j~iJl.-dm~eJ~I.I.~.:JI.I.'j.:JI.I.61~I.Vli1CJ1 1.'Ii'U I.tJ~eJn 'jln l..QeJ1JJ fIl'j, 

1oU151.'v'IeJTIAl.61-tl'UVl1eJ nI'j?\ n~1.1. 'U'Ul?1m~ eJ.:J 

1.2 fIllJJ?\IJJ1'jf:ll'UnI'j61~mCJ'UeJ.:J?!I'j611AqJ1'U\?hvl161~mCJ tll61~mCJ1~~ICJloU15 

(9)l~~i'U I.l.l?1tll61~m CJ hlCJlnloU151.'v'IeJ11.61-tl'UVl1eJ nI'j?\ n~ 1.1. 'U'U1?1 m ~ eJ.:J 
" 

1.3 A11JJA.:J (9)1 'V eJ.:J?\I'j 6111'1ru1'U?!JJ'U1'v'I'j1?1 eJ A11JJ~eJ 'U tll dJ'U?\1 'j~hJVl'U1?1 eJ A11JJ" , 

2, A,ru fi 1 "lJf)'l 6'11 ':i 6'1nml.61 ~f'h1oU~ 1CJ1'UnI':i6'1n~ 


Vlln~eJ.:JnI'j?!I'j?\ n~~1JJ1'Il?\I'j611Aru 1.1.61 ~iJArufilVl1.:J nI'j1n~IUf) CJ I. 'Ii'U ?\1'jmoU 1.1.1'1.:J~ n~'U
" , 
'j?\ 'U eJ .:J CJ 11. 1'1 1 CJ JJ 1'11.:J"1 neJ 1 \1loU15 ~ 1 CJ"1 ~hJ ~.:J CJ 1 n 'U eJ n \11 n -dA1 'j fi 1 'i'1.:J ~.:J fi lloU~ 1 CJ ~.:J Vl JJ ~ 
I.tJ1CJ'U I. Vi CJ'U nmlfl1'U eJ.:J?!I'j?! n~~ 1.1'11CJJJ1ti111 AJJ AI n'U nI'j61.:JVl'UVl1eJhJ, , 

3. A l1JJ~f)'ln 1'j n 1 'j6'1 n~ 

Vl l n~eJ~nI'j?!I'j?! n~l.~eJ\11 .:J fll'jH1oU15JJ1 l.'Ilm'ji'U I.l.l'1tll~eJ.:JnI'j?!I'j?\ n~ 1. oUJJoU'UfIl'jH15 

I. 'v'IeJTIfll.61-tl'UVl1eJnl'j?\n~1.1.'U'Ul?1m~eJ .:J 

2.5.5 n1 ':i 'V'iI6'11':i6'1n~1~I..vJJ.v'U 


1(91'Ul ~'UVl'jl'UtJ mru (2547 : 101 -1 02 )n~11~.:J nI'j'V'il?\I'j?\n~1'IX I. oUJJoU'U(concentration)
, 

?\1'j?!n~eJ~I.:JVlCJ1'U~1ti1\1~iJtJ~JJ1(91'jJJ1ml.61~I.~eJ\11.:J '11111 'lXt111tJI.I.CJneJ.:JAtJ'j~ neJ'U1\?lbJ?!~~ln 
U61dJJiJtJ'j~~Vl5m'v'l ~.:J~eJ.:Jt11JJI'Vl11'IX I. oUJJoU'UI.~CJneJ'Uti11CJ15n1'j1'11.:J"1 ~.:J-d 

1. f11 ':i':i~ I. Vl CJ 

nI'j'j~ I. VlCJ(Free evaporation ) I. U'UnI'jth(9)l'V'iI61~mCJeJeJ n\11n(9)161~mCJ l~CJHfldlJJ~eJ'U 

\11nVlJJeJeJ.:J1mll (water bath) Vl1ml.~'UflllJJ~eJ'U (hot plate) 15-deJI\1'11111'IXeJ.:JAtJ'j~neJ'U1'U?! 1 'j 
?!n~?!mCJ(9)d1ti11.~eJ.:J\11neJruVl[)ij?!.:Jl.il'U1tJ 1.1.61~VllnH?!I'j~'UVl1~ (oroanic solvent) 1'UnI'j?!n~ nI'j

~ '\! '\! ::> 

'j~1.VlCJl~CJ1~fl11JJ~eJ'Ul~CJm.:J (direct heat) 'U'UI.I.~'UfIllJJ~eJ'U eJI\1 l. n~e)'U(91'jlCJ1ti1~1 CJ 'UeJn\11nd 

fll'jfil'i'1.:J~.:J eJruVl[)ij~\1~v111~I.n~ nI'j?\611 CJ(9)d'VeJ.:J?\I'j~611Aru l.~eJloUfl11JJ~eJ'U , " " 
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2. n1 'j n~'U1'U.f11J ~6HU rul n1f1, ., ., 

nl';in~'U1'U.f111~6HlJrulnlf'l( D isti llation in vacuo) 6U'U15~'WtJ:lJmn~6'1(?HU'Unl';i';i~ bVlCJl-e:n 
~ v 4.1 , 

(illvh61~1.ll tJ€l €ln-<lnn(illvll61 ~ 1.ll tJ6'1n(?ll(?l tJnl';in~'U~muVl.f1D~l '\AI~€l:lJ~\l61(?lf111:lJ191'U61\l1Vld'1 €lU 6U'U 
, 'U 

, " 
~11!11!nlf'l(vacuum pump) bA~€l\lij€l;:h~tJwll rotary evaporator 'li\lU';i~n€lU~ltJ6'11'U(9]l\l1 3 

~1'U A€l .f11'1l'U~U';i';i"il6'11';i6'1n(?l€l~l\lVltJ1UVI"il~n~'U (distillation flask) ~1'UAtl'U6(?l'Ub"ll€l~Vl~€l6'11'U, 
f11U 66 U'U1tl6'11'j61~1.lltJ (condenser) 6661~.f11'1l'U~';i€l\l-rU 6'1 1';i61~611tJVl~\l nl ';in~'U (receivi n ~ flask) 

1(?l tJ 6'1 1';i6'1 n (?l €l ~ 1'1 Vl tJ lU;\lU 'j';i"il1'U.f11'1l'U~ b6 'IJ€l ~1 'UVl:iJmJ'I1mJl~A1UA:lJ€l ruVl.f1D1~ 6661 ~"il ~Vl:lJ'U 
q '\J 'I q 'U 'I 

(rotate) (;161 €l(?l 611.ll~vll\ll'U 6~ €l1Vlijnl'jm~"ill tJf111:lJ~€l'U€l ~ l \lvi'lCl\l 6661~6'1Jl 66'1:lJ€l .f11'1l'U~U';i';i~6'11';i 
6'1 n (?l €l ~1\lVl tJ l U11"il ~~€l \l (9] €l 6-Ul nu ~1'UAlU66 U'U ;\lij';i ~UU vllA11:lJ 6~ 'U Vl ~ €l €l ~(;161 €l (?l 6161 1 U611 tJ'lJ €l 'I 

'U 

6'1l'UA1 U 66 U'U "il~ij.f11'1l'U~';i€l\l-ru l (?ltJ~\l';i~UU"il ~ ~€l 6-UlnU';i~UU6'1ru ru l nl f'l 6'11';i61~611 tJ~';i ~ 6VltJ€l €l n 
, v v 

"ill n.f11'lJ'U~U';i';i"il"il, ~ f11U 66 U'U~U~ 61 ruA€l'U6(?l'U 6"Il€l~ 6661~Vl tJ (?l61 \lm1'U.f11'1l'U~';i €l\l -ru 6'11';i61 ~ 61 1tJVl~\lnl ';i 

n~'U;\l6'1 1 ';i 61 ~611 tJl91\l n ~ll6'11m';im<h1Uvl11VlU~6'1Vl~6661~111n~um1o/JlVl1.J1~, 

3. n1 'jvll1V1 6bVl~ 

nl';ivl11Vl6b VI'I(dryin~) bu'Unl';i';inVlCJlm(il1vll61~1.ll tJ€l€l n"ill n(illvll61~1.ll tJ"il'U 66 VI'I1~6'11';i6'1 n(?l 

€ltlnm1'UMll'\AI'1l€l\lb~ \l Vl~€l~ \l '1l€l\l66~\l ijVl61ltJ15 6'IJ'U nl'j1-Uf111:lJ6~'U (lyo philizer Vl~€l free ze 

d ryer) Vl~€lnl';i1-uf11 1:lJ~€l'U (spray dyer) 

4. 5~(;1 'jl YJ mVl 'j.rr'U 
eJ61 (9l';ilYlm Vl ';i .rr'U (ultrafiltration ) 6U'Unl';ill16'11';i?l n(?l~l tJ Jl vl11VI 6-U:lJ-U'U1(?l tJ 1<ifb6~'U 6:lJ:lJ 

bm'U (membrane) 1-UnU?ll';i~ijJ1Vl~n1:lJ661n61 (m o lecu la r weioht) 6'1 \l nl1 5,000 
, ~ 'U 

• 
2.6 6'lTaeJ el nt) 'V15ll..!'W "lJ 6UJ,'U1Vfa 

-r(9l'Ul B'UVl';il11umru (2547 : 19-55 ) 6661~"illn http://cyberlab.lh1.ku.ac.th/ 

elearn/faculty/a~riculture/a ~ri02/lesson.htm n~lll(?ltJ?I';iUI91\l11, 
6'11';i~'\AIu1'Uyj'1lu';i~n€lU~ltJ 6'11';iu3jw;]D (Primary Const ituents ) 6661~?l l ';il1~tJJ;]D 

(Secondary Constituents) ?l 1'~u\)wlDu';i~n€lU~lCJl6U \l 1u';i~'U 1'1l:W'U 6"1l61611616'1 ~l 'U6'11'jVl~tJ.f1D
0...1 ltJ 'U 'I 'U 

dJ'U6'11';i~yj '1l 6'1~l \l "illn Intermedial basic m etabolism ij?l:lJU~6U'U6'1 1 ';i€l€l n ~Vl~ mm'l ?l~l\l~ltJ1 
bJiusii'€l'U ?ll';il1~tJJ;]Dn~:lJ~ij~Vl~Vll'lbAij (Chemotaxonomy Gro up) U';i ~ n€lU~l CJl6€l61A l 61€ltJ(?) 

(Alkaloid) 1n611A1"1l(?) (Glycoside) bb Vl'U'W'U (Tannins ) ~6111l 'Ue:JtJr; (Flavonoid ) 6'1b(9le:J';ie:JtJr; 

(Ste roid) 6Vl€l~U'U€ltJ(?) (Terpenoid) Jl:W'UVl€lm~6VltJ (Essential o il) tJl \l1:iJ (Gums) 6661 ~ ~'U1 

1. bbeJ6lrl1~el ~ t9i 

b6€l61 Al61 tl tJ(?) 6U'U?ll';iU';i~ n€lU 6el6 Vl€l h 1"1lA~ n~m 'U1m6"il'U iJ6'1:lJU~ bU'U bU6'1 '\AIU1'Uyj'1l ij 

1m'l 6'1 ~l \liu.;r€l 'U b6(9l n (9] 1'1 n'U ij ';i 6'1'lJ:lJ 11.J61 ~1.ll tJJ1 61 ~1.ll tJ1'U (ill vll 61 ~ 1.ll tJ B'UVl~ ~ 6'11m';i Cl?l n (?ll'1l tJ 

m(?l ~tl'U b~€l111 6'1 1 ';i6'1 n(?l1UvllU5 n~tJlnu 6U6'1"il~11'166 €l 61A l 61€ltJr;B6'1';i~ 1<if6U'UbU'UtJl';i~~UUl(?l tJl'1l 1 

6Q'\AI1~~ tJ166m€l tJl 66nVl €lU Vi (?l tJl-rn'l':f166~,m1'Um~ b '\AIl ~ 6661~6'h1~ tJl61(?lf11 1:lJ191'U tJlf11UA:lJnl';i6~'U, 
'lJ €l 'lvh1"il 66 €l61 Al61€l tJr;~ l'U:lJl n ij~61(9]€lf111:lJl€l 'l1J 6;S \l ?l~ 'jl VltJl 6'IJ'U e:J~l Vl 'j 6 '\A1'U (At ro pane) 1A6A'U 

(Cocat ine) iJ ?I:lJU~f1~ltJ?ll'jb?l'V'l~(9l bb0~bu'UtJlbbn'lJd(9l f11'W'U (Quinine) 1n 'l':flhflmmb~tJ 

http:http://cyberlab.lh1.ku.ac.th
http:n(illvll61~1.ll
http:VlCJlm(il1vll61~1.ll
http:illvh61~1.ll
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2. 1 fl 611f116(j ~ 

1fl!;11fl1'Il(9)bn~"illfl a ~Lycone VI~eJ ~enin ~'Un'U~"n.J~btJtnJl(?ll !;1 (gLycone part) !;1 ~mmJl 
1~~ 1fl!;11fl1'1l(9)~lbb'Ufl(?l1:lJlfl ~'J ?l~1 'J 'lJeJ'J a~Lycone 1~Vl ~l mh~b.fl'Yl b'1l'U fl 14~h£ n 1n~lfl1 '1l(9) 

(Cardiac ~Lycisides) bb eJ'U'Yl~ l flll'U'U 1n~lfl1'1l(9) (Antraw quinonne ~Lycos ides ) '1l1hJ'W'U 1n~l fl 

1'1l(9) (Saponin ~lycoside s) 1'Il~J11'Ub"il'U'W~n 1n!;11fl1'1l(9) (Cyano~enatic ~Lycosides ) 1eJl'1l1'YlleJ1'1l 

rJlb'U'Yl1n!;11fl1'1l(9) (lsothiocyanate ~ lycosides) 'WmbJ'UeJ!;11n!;11fl1'1l(9) (Favonol ~ Lyco side ) bbeJ 

!;1neJ~ eJ ~A 1n ~1fl1'Il(9) (ALcohoL ic ~lycosi des) 

3. bb'Yl'U'W'U 

bb 'Yl'U'W'U~'U1'UYl'b mfl ~'J ?l ~l'Jl:lJ b n~i'U.;reJ'U btJ'UnJ(i)e:leJ'U jJ~?ltJl(i) bdm1:lJn'UhJ~~'U"il~1Vi~ , 
?ll~ffi&J!;1~m rJJl 1.rrbtJ'U rJl tJl(i)?l:!J1'U tJ1 bbnYieJ'J b~ rJ '1l1 rJ -rm~l bb l~,m1'W1 mJ bb~ ~1m'U eJ, (?l ?llV1nJ~:lJ'WeJ n 

VltJ'J ~l -r'UtJ~~'Yl1'UbtJ'Uth~~leJ1 "il'Vh1Vi bn(i):lJ~ b~'J1~ ?l:lJ'U1~~~jJ bb'Yl'U'W'U b'1l'U btJ~ eJ n"vluVl:lJ btJ~ eJ n, 
eJ'U b'brJ 1'UtJ~'1 bdeJ'Yl l ~1 V1~m~ eJ 'U e:leJ'U~ btJ'Ubfl VI~eJ1~-r'U eJ'U(?l ~ l rJ bb 'Yl'U'W 'U "il ~?l ~l 'J ~~:lJtJ n fl!;1:lJ v11, , 

4. vJ61 1b-J 'UelEJ (9) 

'W~111'UBrJ(9) btJ'U?ll~jJ~b'1l'U?ll~~bb(i)'J (carthamim) 

(LuLeo l in) "il l n(i)Bn?llrJJ1~'J 

d

5. m(?l eJ ~ eJ rJ~ 

?l b(?l eJ ~B rJ (9) btJ'U?l l ~~jJ?l(?l~1m'J ?l ~1 'J b'1l'U b~m n'U ~B 41:lJ'U bb !;1 ~ rJl~l1 'U eJn b?l'U 't11:!J11.rrbtJ'U?l l ~ 
" 

6. b'YleJ1tJ'Um.J~ 

b'Yl eJ 4u'U eJ rJ (9) ~'U:!J1 n 1 'UYl'IJ btJ 'U eJ '1 AtJ ~ ~ n eJ mh AqJ'IJ eJ '1 J 1 ~'U VI eJ:lJ ~ ~ bVI rJ b'1l'U ~l:lJU 'U 

(limonene) 681mb'U~~B~ (citroneLlol) btJ'Ul'l'U 

" 7. 't11:W'UVleJ:lJ':i::: bVlEJ 

J 1 iT'U VI B:lJ ~~ bVI rJ btJ 'U 'IJ eJ '1 bVI!;1 1 jJ n ~'U VlB:!Jbil ~ 1 ~ ~~ bVI rJ 1~ 'U eJ ~1.lV!.fI:W Vi B'1 b'U 1 wi l J 1 , " 
?ll:lJ l ~ f1 ?l n (i) eJ B n:lJl "ill n ~1'U'lJeJ 'J Yl'b1~(i) rJ15 n 1 ~ n~'U~1 rJ 1BJl V1~B n l ~tl'U1.rrbtJ'U?ll~ bb~ '1 n ~'U1'U 

eJ(?l?l l Vlm~:lJ bfl~eJ'J6'11eJ1 'J bb~ ~ ?l :lJ'U1~~ bb~~Hi'U~:lJ 6JJlb~Bbfl, , 

8. EJ l ~1~ 

rJ 1'1bj\ tJ'U'IJ eJ'J bVlum~~'U1'UYl'b "il ~1VI!;1 BeJ n:!J1 b~BYl'IJ fI n n ~(i) 'U1'J'IJ'W~111:!J11m 'U fl1 ~ b(?l ~ rJ:lJ 
" 

rJl~1~1nB~!;1.rr'U1'U'Yll'Jb .fl ?('bnJ~:lJ b'1l'U n:lJB~bAb~rJ (~um acacia) bb!;1~n:lJ'Yl~ l fl1A1'UYi (gum 

tragacanth) 

.,J 
9. m~eJ'U5j 

1'IJ~'U fl1TI'U1m~~l?l ltJ~~'U nJ(i)eJ~m'U b£'U1'1l~ 1(?l1:W'U b~68'U bb!;1~'U1!;1i:lJ 

http:t11:!J11.rr
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<I 

2. 7 fl1'j~'jd~~B'U~1'jBBfl fl'V15b't.l'W"1i~~'U1'V'J'~• 

~V1'Wl €i'WVl~l'WUnJru (2547 • 19-55) bb6'1::;'1l~:lJl ~JJJJVllliH~ n~Tdl~tJ61'Ju(y)-:J~. . . 
f1l 'JV1 'J1 'l61 eJuu~::; bilVl'1l eJ-:J 61 1 ~eJeJ n ~VlE'1JeJ-:J f..i ~ V1Druo/i5~~JJ'1l1~ 'll nth ~eJ-:J m l ul1ui] n1 tJl 

f1l~V1 ~1 'l61 eJU bVl6'1' 1~1~.J1 b vn::; b 'll::; 'l -:J bb 6'1::; f1l~1,xf..i6'1 U1 n fl bU'W bYl tJ -:J f1l~U eJ n~ -:J U~::; bil Vl'1J eJ-:J 61 1 ~ f..i ~ 191 

Druo/i5'J~JJ'1l1~tJl-:J'1ltJl71 b vhJ'W b 'W~1::;61 1 ~u~::;neJUtJl-:J'1ltJl71mm -:J61'h1A6\ltJ fI'Wbb~ bU'W61l~ 
'" ~l-:J n~JJ fI'W 'l::;1,xf..i6'1U1 n6'11 -:J 1'W Bn bb~Vl~-:J nl'J1,xf..i 6161 U fl eJl'l bn 171'l1 n611 ~U~::; n eJu~~ lJJ1Vl ~61eJuii. 

A1 lJJ b ,crwu'W ~1 b n 'W 1 U Vl~ eJ iiU1JJl ru1JJ''W eJ V1'eJ f1l ~ 191 ~1 'l61 eJ U1911 tJ 611 ~ bA ii f1l~ 191 ~ 1 'l61 eJU bdeJ-:J v1'W 

" Vll-:J'W~n~ bAii (Y)-:JU 

2.7.1 n1'H~1 'a1 lil ~m.J~,.;ltJunfi~tJ1n1~bfil7l~Vl~eJn1'a bfil7l~~ n eJ'W 

l~tJ f1l~~1611'J(9)1 mh-:JJJlvhui] n1tJl bAii'OJ ::;U~ l nD ~ Vl~mn l71 f1l~~'W (turbidity) Vl~mnl71 

V1::;neJ'W bU'W15ViiiAd l JJ11 (sensitive) 61-:J bb~1~.Jl b'W l ::; b'll ::; 'l-:J flU n~JJ61 1 ~bAiibb6'1::;~eJ-:J~::;l-:JU1JJl ru 
'J • 

Jl tJlV1~l'OJ61 eJU~-ifbb6'1::;m1::;~ bVl:lJl::; 61 JJ 

1. mlJJ A1'f['U1ml7l 'a ~ , 
Hui] n1tJlJJeJ6'1~'1l (Molisch ' s test) f1l~bn~l-:JbbVl1'W~~1-:J bb~-:J~~eJ tJ~m::;Vll1 -:J .ff'W'1JeJ-:J bVlm 

flU Molisch reagent f1l~V1~1'OJ61eJU61JJU~f1l~bU'W1J1V116'1~~hi (reducing agent) '1JeJ-:J1JJ1'Wbb'llA 

Alfl~r; bb6'1::;1171 bb~nA1fl~r; H611~6'1::;mm~Vl~-:J (Feh l ing ' s solution) bllii'OJ::; bn~V1::;neJ'Wbb l71 -:J'1JeJ-:J 
fhu~61eJeJn1'1lr; (cuprous oxide) 

f1l~V1'Jl'OJ61eJuJlm6'1~eJeJn~ (deoxysugar) 1-ifui]n1tJ1bAm6'1eJ'1Jfh~tJu (Keller-Kilian i test) 

1171 tJ6'1::; m tJJ1V116'11'WnJI71J1~JJ~ii611~b~eJ1nA6'1 eJbr; (fe rric chloride) 6'1::;m tJm!b~ n treJtJ b~JJf1J171 
'J 

i6'1~11n b-ifJJ-if'W bl1iiJ1191 1 61 ~ eJ eJ n~'OJ::; b~'W~J1191161 bbl71 -:J bnl71~'WV1 ~ -:J~ eJ tJ~ eJ'1JeJ-:J.ff'W611~6'1 ::;61 1 tJ bb6'1::; 'OJ::; 

rieJ tJ '1 bu~ tJ'Wb U'W~Jl b~'W 

2. n~,JJ bbeJ6'tR1 6HH.Jr; 

'561 A161 eJ tJ b15 'W 611 ~ ~ ii ~ Vl E b 15 'W 171' 1 -:J bb 61 ::; ii 1 'W 1 191 ~ b'l 'W b15 'W eJ -:J AU ~ ::; n eJ U 1 'W 1 JJ b61 ~ 61 true 

alkaloids ~eJ-:Jm 'W1V1'Jb'l'WeJ~1 'W heterocycl ic ring bb6'1::;ii~V1~1A~-:J61~1-:JVll-:J bAii~iusil'eJ'W 611:lJl~fI 
" " V1'J1'OJ61eJU~ltJ~1tJ1Vl~61eJUbUeJ-:J~'W b'll'W Dragendorff' s reagent (potassium bismuth iodide) 

" bnl71 V1::;neJ'W~bb~ -:JB1lVl~eJ~~JJ Kraut's reagent (potassium bismuth iodide) bnl71V1::;neJ'W~~JJ~l 

V1161bbl71-:J Marme 's reagent (potassium cadmium iodide) bnl71 V1 ::;neJ 'W~'1J 1 1 bb6'1::; Hager 's 

reagent (picric acid) bn~V1::;neJ'W~bVl~eJ-:J ~-:J~611~~-ifV1~1'l61eJu'56'1Al6'1eJtJr; b'll'W Mayer 

reagent, Dragendorff reagent, Wagner reagent bb6'1::; Ammonium re ineckate 'OJ::;1,x 

f..i6'1U1nm-:Jflu coumarins , polyphenols, purines, amino acids, proteins bb6'1::;611'Ju~::;neJu 

1'W1V1~ b'OJ'W'1ltJl71~'W '1 ~-:JJJn'Wu11'i1'W 611~ 61 fI171'l1 nYl'1l 1'WVl 1 -:JV1~ -:J fI'W-if1JJ'561 Al6'1 eJ tJ 1711~Vl,n'1ltJ 171~ eJ1 'l'WU 

11'i1'W611 'J61f1171'OJ1 nYl'1l'OJ::;1,xf..i6'1Ul n flU611~VlI7l61eJU bVlfi1~ b'W~1::;~n~ru::; bQ'W1::;Vl~eJA ru 61JJU~ bQ'W1::;'1JeJ -:J
• 

http:bbeJ6'tR16HH.Jr
http:bb~1~.Jl
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Jl1 tJlu1f1~ ,nfh1Vl1'l bf1:wtJ~~ne:l'U~l tJ ste roi ds nucleus, unsatu rated lactone 

rin~ bb6'1~ rare s u~ar ~'l:wm 1 JJ6'11r1b\Jhm1~bbi;'1(91'l~VlEVl1'l~1Jl1~ n1~(91~T'Ji;'1e:l'Ubb~fl~611'U'1Je:l'l1f1~'l 
i;'1~l'l'Vh1~\9l'ltf 

L Steroid nucleus 1obl5 Lieberma nn-Burch ard test 1Vl~Yhvj~m~tJl i;'11~ 

Vl (91i;'1e:l'U~e:l'l bb Vl'l bbfl~tJ ~ 1Y'1 OJ1 nJ1 

2. Unsaturated lactone rin~ (91~lOJi;'1e:l'U~ltJ Kedde rea~ent Vl~e:l Raymond 

rea~ent 1Vl~:iJ1 'l J1 b~'U Vl~e:l Baljet rea~ent 1Vl~~JJ- bb(91'l 
3. Deoxy su~ar (91~lOJi;'1e:l'U~ltJ Killer-Kailian i test 1Vl1'lbbVl1'U~:iJ1'lbb(91'l~~e:ltJ~e:l 

~~Vll1'l~'U'1Je:l'lbVl611 ~'ltfi;'11~tJ~~ne:l'UVlfl1tJ'ilu(911'Un~'JJ sesquiterpene lactones bb6'1~ 
cardiac~lycosides ~mf1~'li;'1~l'l btJ'U unsaturated lactones OJ ~1Vle..Jfl'U1nn'Un1~Vl(91i;'1e:l'U~l tJ 
Kedde rea~ent , Baljet rea ~e n t bb6'1~ Le~al rea~ent 

3.2 fl~lJ6(jlhJu'U1fl~lf116(j~, 
'Il11tJu 'U1n6'11f11'1l~bU'Ui;'11~n~JJ1Vlru~mm'li;'1 ~1 'l Vl1 'l bf1:W bb u'l1A b U'U 2 n~JJ (91 1JJ'1JU(91, v , 

'1Je:l'le:l~1nfl1f1'U (a~lycone) ~e:l i;'1 b~ tJ~e:ltJ(91e:lfl'll11tJ~tJ'U (steroida l sapo~en in ) bb6'1d'VmVle:l1V; 

'Ue:ltJ~'Il11tJ~tJ'U (tr iterpenoid sapo~en ic) n1~(91~lOJi;'1e:l'U bt1e:l'l~'U OJ1nn1~ b tl(91vJe:l'l b~m '1J chn'UJ1 

vJe:l'l~tJVlmVl~tJJJOJ~fl'le:l~m'Un11 15 mVi bbfl~f1rui;'1JJU~n1~'Vh1Vlb~(91 b ~e:l(91bb(91'l bb(91ne:le:ln 'Ue:lnOJ1ntf
" " ,

cJ.-:J(91~lOJi;'1e:l'U~ltJ Liebermann-Burchard test 1(91tJ steroidal saponins 1Vl~vh-b~tJ11'U'1Jru~~ 
triterpenoid saponins 1Vi~:iJ1 'l bb(91 .-:J 

3.3 fl ~ :Wbb eJ 'U 'Vl~l f1ib'U'U1fl~bf116(j~, 
i;'11~1'Un~JJtftJ~~ne:l'U~ltJ611'U'1Je:l .-:J a\ilycone '1Je:l .-:J anthraquinones bbfl~J1(9116'1 ~.-:J 

anth raquinones :Wf1rui;'1:wu~6'1~mtJ1~~'U~1 .-:J bb~l btl(91bU'U~'ilJJ~Vl~mb(91.-:J \9l.-:JtY'U~.-:J 1!J1(91 ~ , " 
1fl05 anthraquinone \ilycosides ~ltJm(91Vl~e:l~l.-:J Vl~e:l FeCl3 Vl~e:l sodium dith ionate 1VlnmtJ 

btJ'U a\i lycone '1Je:l.-:J anthraquinones bb~l~.-:Ji;'1n(91e:le:lnm~ltJ(9)l'Vhm;mtJ~'UVl~cJ OJ1ntY'U111~'U(9)1 
" vl1 6'1~mtJ~'U'Vl~cJmVl(91i;'1e:l'Un'U~1.-:JOJ~~'U~'ilmj-bb (91.-:J n1~Vl(91i;'1e:l'\J'Ub~tJn 1 1 Borntra\ier t est 

3.4 fl~,:w16(j81b'U ~iJ fl~1fl~bfl16(j~ 

Vl(91i;'1e:l'Uvl1tJ15 Gri\inard test bb6'1~ Guaiac-copper sulfate paper 15~uCJJJHn'U 
m n~e:l15.ffi.ifm~(911~~ bf1~Vl b~e:l .-:J OJ1ni;'11m~(1(91~lOJVl1n ~(911 !J1(91 ~1'Il tJ1tJ n 1(91 b b ~11:wtJ~JJ1 ru.we:l tJ'1J'U 1(91 

1 1JJ1f1~n~JJVl~e:l~ln111~ 1'U n1~OJ~lOJVl1m(911!J1m1'1ltJ1un:WoiJm ~ 1.-:J ~e:lVl1ne..Jfl n1~(91~lOJi;'1e:l'U bu'U 

e..J6'1'U1 n m~VlmtJf1 1 1JJ1 11 'UV;'1J (9)1 e:l ~ l 'ltY'U m'lltJ11'U~un1nfl1f11'1l~e:l ~btJ'Ue:l'lAtJ~~ ne:l'U bi;'1JJe:l1 tJ V;'il
" tY'UmOJOJ~m'lltJ11'U~un1flU(91 (cyano\ien ic l ipid) ~'lOJ ~ ~nh!1(91 ~1fl'll1m(91tJbe:l'U1'1lJJ1mtJi;'1 (l ipa se 

enzyme) ~e:l ~1 'UYl'iltY'U bb6'1 ~1Vin ~(91tfe:le:l nJJ1Vl1 ne..Jfl n1~(91~lOJi;'1e:l'U1Vle..J fl'U1 n~'l bb(9]'li1 'l b1611 16-24 
" 

.rr1bJJ'l 1'U m illtfm (911!J1(91 ~1'1l tJ 1 U n~ ~ ntJ ~ e:l tJ e:l e:l nm611'U 1 Vl1'ki btl (91 OJ 1 n i;'11 ~ b fl :W~ ~ ~ bVl tJ 1~(9)1 ~'U 1 

http:n~e:l15.ffi.if
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mnnlT'J~~l\lln1'1l~.Jlh&On1n61bl'1h~ 6'1l'HI'1:lJ bVl~l1f€l1\lbu'U'v'rm1~bmT'J'Ui611vJ~ (H 2S) Vl~'iJ 
~1 neJ61~1~~~ 'J~ bVl (l1Jl (volatile aldehydes) Vl~ 'iJbbli bbl'1~l n6'11'JB'U'v1~(l1 'v1b 'iJ1'1l (I 1b'U6'1 

(thiocyanates) bb61~1'U1'v1'Jv1 (nitrites) I'llVI~61'\.n n1'Unl'J(9)'J1\l6'1'iJ'Ub'11'Ub~m n'U u~Su'111 -:Jbl611 ~~'iJ 
11~61nl'J(9)'J1\l6'1'iJ'UbU'U~61mnm'J'iJ(l1'U'111-:J 15 'U1Vifi-:J 3 i1b~-:J bvhJ'U 

" 
nl'J(9)'J1\lVl11'1l(llb'U~u n1n61bl'1h~1 'U-W'iJ(9]1 'iJ~l~m'Jvll nl'JbU~(I'U bVi(l'U n'U-w'iJ'iJU171 b~tn n'U 

bbl'11-b'.fI11~ b1 'iJ'U1'iJ~ bb(9) n 1'1 l~n'U b'11'U Vl61'iJV1'v1V161'iJ~Vl~~:lJ nl'J b ~W'iJ'U1'1l~BiJ61~'U (emulsion) n'U 

(linamarase) 61-:J 1U bbl'1 BnVl61 'iJV1Vl~~hJ ~'iJ~ b~~ b~'iJ1VI bb 1Jhll~ 61 nl 'J(9)'J1 \l6'1 'iJ'U bu'U~ 61'U1 n\l ~.:J 
b~ 'iJ ~ \l1 n-W'iJ'Ul-:J'iJU V1fi-:J bbll\l~:lJ1'1l (llb 'U ~Un1n61bI'11'1l~bu'U 'iJ ~f1U 'J ~ n'iJ'U \l~~ bbl'1 'iJ 1\l'iJ1171 b'iJ'U1'1l~ b'U 

(9)l-n61bl'1~bV16'1~l~m.n 'U-W'iJJ'U ~~ b~~b'iJ'U1'1l~~~~61-:J1'UVl61'iJV1'v1V161 'iJ~Vl61'iJV1Vl~~b~mU~tJ'UbVi (I'U n'U \l~ 
"" " 

'111 (11'U nl'J(9]V1~'U1\l11~61 nl'J(9J'J1\l6'1'iJ'UJ'Ubu'U~61m n\l~-:J 

n1 'J(9) 'J1 \lVll1'iJb'll1'v1b 'iJ 1'1l til b'U(9)1n61bfl1'1l~ 'iJ l \l (9J 'J1 \l1 'UMll~'lJ 'iJ-:J1n 61bI'11'1l~Vl~ 'iJ 

(9J'J1\lVll~~(9Ji1ru'V1'lJ'iJ-:J1n61bI'11'1l~\llnnl'J1~bV1'J161~6'1'lJ'iJ~b'iJ'U1'1l~ (enzymic hydro lytic products) 

b'11'U (9J'J1\lVllJl(9J161n61bfl6'1Vl~'iJVljJimyJ(9JVl~'iJb~b61n61'lJ'iJ-:J1Bb'll1'v1b'iJhml'U(9)
"'\J , 

nl'J(9J 'J1\lVll1'U 6'1Jll~1n 61bI'11'1l~~V1 bU'U15~U (I~ bb61~ ~1 (I I'i 'iJ nl 'J(9J'J1 \l Vl l bV1 (I 'l.h-W'iJ~ 
~'iJ-:Jnl'J~l~~1'Ubb'iJ61n'iJ~'iJ~ b~'iJV1 b~'iJ'lJ~V1~'v1~'lJ'iJ-:J be:J'U1'1l~ \l1 nJ'Uvllnl'J6'1nV1-W'iJJl1 (lJl ~~ b~'iJV1Vl~'iJ 
b 'iJ'v11'U'iJ61Vl~m~'v11'U'iJ61 Vlln-W'iJ:lJ'iJ~f1u'J~ n 'iJ'UbU'U~ln1'lJiJ'Umnm'Jfh~V11 'lJiJ'U'iJ'iJ n bb6\lvll1Vlb-b'~.u'U 

bV1mfl~'iJ-:J'J~ bVlmbVl-:J Jl1(11~ml~~'U(9~1 (rotary evaporator) bb61~ bb(l n1Vi1Jl6'11'J'U~~'v1~Jl1 (l15f1'iJ~~t1 
bm~lb'v1mlVl (column chromatography) ~-:J :lJ'iJ~61iJ'U1 (alumina) bU'U(;hV1V1i'UVl~'iJ:lJ b'J~'U 

" " 
'iJUV1 bb61 m U~ (I'UU'J~~61'U1Jl (anion exchange resin ) bU'U(9]l bb61mu~ (I'U1'iJ'iJe:J'U '1111n61bl'1h~~1Jl1U 

vll1VI'U~6'1'v1~bV1(1 nl'J(9Jn~~n1'U6'11'J61 ~611(1~ 6'1~'lJ 'iJ bb'iJ61 ne:J~'iJ~ bb61~Jl \llnJ'U~n~l b'iJn~n~ru'lJ'iJ -:J1'iJ, 
b'll1'v1b'iJ1'1ltJlb'U(9J1n61bfl1'1l~Jl1mUbU'iJf[m~lb'v1mlVlVl~m-:Jflb61'lJm~V11~ (paper chromatography) 

1'U'J~'U'U(9]lvll61~611(1 (solvent system) 'lJ'iJ~U1'v11'U'iJ61-mV1bb'iJ~~n - Jl (butanol-acetic acid­

water) \llnJ'U~V1Yl'UJl1(l O . 2b~6114'lJ'iJ-:J ~m1'iJ41'Ub'v1'J(9J (silver nitrate) bb61~'iJ'U1V1bb Vl~Jl1 (l O . 2 b~ 
6114'lJ'iJ~b~ bb 'v16'1 b~tJ~1V1bmb~(9) (potassium dichromate) ~lVllmU'U1'iJb'll1'v1b'iJ1'1l(l lb'U(9J 1n61bfl1'1l~ 

\l~~-:J bn(9J b~'U~V1~bVl~ 'iJU'JlnD~'U'U'U~'U~ bbV1 -:J 

yJ611b1'U'iJ(I~bbu-:J'iJ'iJmu'U typical flavonoids, related flavonoids bb61~ 

miscellaneous flavonoids nl'J(9J'j1\l6'1'iJ'U6'11'J1'Un~~1f vll1Jl~~1f, 

1. Shibata's reaction Vl~'iJ Cyanidin test bU'Unl'J(9J'j1\l6'1'iJ'Ubm~6'1{1~Vl~n'lJ'iJ-:JyJ 

611bJ'U 'iJ (I~ Vll n:lJbfl'J-:J6'1{l-:J btJ'U benzo-pyrone ~ bU'Ubfl 'J ~6'1{1~6'1'1'U6h·l~1'U flavones , 

flavonols, flavanones, flavanonols bb61~ isoflavones \l~bnV1u5n~t.Jln'Ubb~niJb~tJ~bV1(1:lJ 

mV11~bmfl61 'iJ~n b.u~.u'U'111 (l61 ~fllmb~ niJb~(I~ bb61~ b~.:Ju5 n~m M~61'U 1 m U'U6'1 1 'J61 ~ 611(1~~~ bbV1 .:J 

Vl~'iJ'iJ~~ 
" 

2. Pew test HVl~nnl'Jb~(l1n'Un'U cyanidin test bb(9J1-b'~~n~~bU'U(9]lb~-:Ju5n~(ll 

~61mn\l~1V16'11'J61~mmU'U~ ~~ bbV1-:J bbl'1~~bnV1~'U\l1-:Jnll15 cyanid in test 

http:1'1l~.Jl
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3. Ferric chloride (FCl3) test bDi.m l'~ (9lYd'<il6mU phenolic group lu1A J -l !;1 ~I -l 

~-l~U1(i)lu flavonoid s, tann ins, coumari ns, qui nones b b fl~!;1 1 J~tJJ~neJu\11"w phenolic group 
" ~flUlm)~bn\?1(9l~nm.J'V1~eJ!;11Jfl~m(Jij~b~cn i.h~'U 'V1~eJ(ih 

4. Bromine water bD'UniJ(9lJd'<il!;1eJU?lIJ1'Un~:w proanthocyanidins ~bD'UeJ-lA 
tJJ~neJu1'U condensed tannins ~flUlmn\?1(9l~neJ'U~m~eJ-l ~-l flavonoids n~:w~'U I '<il~1~~flflU 

5. Molisch 's test bD'UniJVl\?1!;1eJU!;11Jn~:WAlftu1m\?1J(9l 'V11n~uJl(9l1fl~-lbD'U~d'U, 

'V1~-l'IJeJ-l glycosides '<il~~Ud -l bb 'V1d'U~:Wd -l ~JeJ (J(P) eJJ~'V111 -l i'U'lJeJ-l b'V1f1d bbfl~1'UU 1 -lAf-l~u~:Wd -l 
m~'<ill (JeJ ~~d1tJ1'Ui'U~I-l~ b D'Ui'U m\?1.rrflVld~n boV':woV''U 

" 

btJ~(J'UbbtJfl -l ~M(9l 1 :W!;1m~ml:W bD'Um\?1'V1~eJvil-l 'V11mD'U ?l I J n ~:w anthocyan ins b~eJeJ~1'U?lmd~ 
m(i)'<il~1~~ bb \?1 -l bbfl~1'U!;1md~vil-l '<il ~1~~ :W d-l 'V1~ eJJl b~'U 'V11mD'U?lIJmi,:w chalcones bbfl~ aurones 

b~eJeJ(J1'UMnd~m\?1'<il~1~~bb\?1-l bbfl~1'U!;1md~vi l -l'<il~1~~ ~:W'V1~mb(i) -l ~-l -d!;11J1'Un~:wyjm1 d 'U eJ (J1ii" , 
'<il~1~~flUd nnu Sh inoda test bbfl~ m(i).rrflVld ~n 1'U'lJru~~?lIJ~d n polyphenols 'ilU(i)~'Utl 
?l1:W1J~1~~flUdnfld -lnU!;11JVl\?1?leJUb'V1~I-d\11d(J 

4. m i:WAlll'i 'U , " 
~lJ1~'U bD'U!;11J~mAJ-l!;1~I-l~'U~I'UbD'U benzo-pyrone 'V1~eJ phenylpropanoid lactone 

'V1~eJ benzopyran-2-one VlJd'<il?leJU\11d (JniJth?lIJ!;1n\?1 \11d (J bbeJfl nmJeJ~lllfl~m (J1'UbeJlSl'UeJfl bb~d n 

JeJ-l '<ill n J'Ui.l11tJ'ilu\11dCJm~m~, meJ-l bb~d~ -l 'V1CJ\?1\11d CJ 10% NaOH '<il~~U ni Jb~eJ -l bb?l-l~ long 

wave UV (365 nm) 

5. nrill bb'Vl'U-W 'U, 
bb'VI'UU'U bD'U!;11J'<ill~dn polyphenols mJ-leJeJmD'U 3 n~:w AeJ n hydrolyzable 

tannins ~AJ-l!;1~I-lVl1-lbAij tJJ~neJU\11dCJ phenolic acids bbfl~Jl(9l1fl b~eJ(9]:w1'Um\?1'V1~eJH'beJ'Ul'Vl1 
'<il~nmmD'U m\?1bbfl~Jl(9l1fl 2). condensed tannins mAJ-l!;1~I-lbD'U oligomer 'V1~eJ polymer 
~d ~ . .,J ~Q..I 

'Vl:W monomer bU'U catechlns (flavan-3-ol) 'V-leJ1'<il'<il\?1bU'U proanthocyanidins 'lJeJ-l 

flavonoids b~ml11tJ(9]:wnum\?1'<il~bn\?1(9l~neJ'U~bb\?1-l~b~cJfll l phloba phene ~-lb~CJn?lIJb'V1~I-dll 
phlobatannins bbfl~ 3) pseudotannins bD'U?lIJb~-lb~CJdij'IJ'U1\?11:W bfl~m~n bb'VI'Uu'Uij~'Vl'B tJ l\?1 
!;1lJ1'Ubbfl ~ (9l n(9l~ neJ'U eJflA l fl eJ CJ\?11\11 ~-lv111~eJflAlfleJ CJIii'V1:W \?1 ~ 'VItVl1 -l~dm~ ni J(9lJd'<il?leJU bb Vl'UU'U 

eJ1I"1CJniJbn\?1(9l~ n eJm~'V111-l bbVl'Uu'Unu gelatin , lead acetate, zi nc acetate 'V1~eJeJflmfleJCJIii M 
" 

v1-l11 

1. niJVlJd'<il?leJU\11d(J gelatin !;11J'<ill~dn true tannins '<il~ b n(i)(9l~neJ'UA-l\?ldnU gelati n 

bb(P)!;11J'<ill~dn pseudotannins '<il~bn\?1(9l~neJ'U~'bj A-l\?ld 

2. niJ(9lJd'<il!;1eJU\11dCJ bromine water 'V11mD'U condensed tannins '<il~bn\?1~b'V1~eJ-lnu 

bromine water 

3. niJ (9l J d '<il!;1 eJU\11dCJ FeCl3 'V11mD'U hydrolyzable tannins '<il~bn(i)(9l~neJ'U~Jl b~'U 
1'U'lJru~~ condensed tannins '<il ~ bn\?1(9l~neJ'U~b~(Jd ~1'V1-rU?lIJ~'U I ~tJJ~neJU\11dCJ phenolic 
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group L'1l'U flavonoids LL~~ coumarins "il~Ln\1l~ L~tJlVl~enJlL~'U 1'U'1Jru~~?1 l':lYnn po lyphenols 

~'U 1 "il~Ln\1l(9)~n'El'U~Jl(9)l~n'U?1l':l~~~ltJ ferric chloride (5%) 1'UJlVl~mmil'U'EI'b1 
4. nl':l(9)':ll"il?1'E1'Ul'1ltJ vanillin reagent LL~~m~151\1l':lA~'EI~m.v),J.v'U ~'Ull condensed 

tannins "ilnn\1l~LL\1l-:J 

6. n6i 1J bVl eJ 1w'U eJfJ ~ , 
nl':l(9)':ll"il ?1'E1'U L'Y1'El1~'U'EltJ~m~tJVl~nnl':lLn\1l~n'UJl tJl'VlA?1'E1'U'Ul-:J'1JiJA L'1l'U J ltJl 2,6-1171 ­

L'Vl'El1 -'ihV1l-~l':ll-A~"Il'El~1'UL'EI'Vl l 'U'EI'b1 (2,6-di-tert-butyl-p-cresol in ethanol) H(9)':ll"il?1'E1'UL~'U(9)l 

l"1lA~n1'Vl':lL'Vl'El~~'U'EltJ~ (pentacyclic trirerpenoids) 1V!~JJl-:J Vl~'El1iJl tJlmAA~'EIhi~h-JiJn 

(chlorosulfonic acid) 1'Vl':lL'Vl'El1~'U'EltJA1V!~LLA-:J L'\J'U~'U 
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2 . 7.2 n 1'HW~1 ~m)'u1~1:J1.uvh'!bab l:J e:Jftfl'~ ~J11Vl n'a1VJ 

-r1'l~1 B~Vl'nmJmru (2547 : 77-79 ) n~'nH~~tJl~l'1,rd, , 
V1wm(Je:J~1fl~m1Vlm1VJb'U~15nl~mT'J~ri)'Ule:Jn~n'efru~~:;(i11n ~1~b~1 ll~ :; lb~wh 1~(J 

tJ~:;dj~fi1 Rf (Re lative Front VI~eJ Retardat ion Factor) VI~eJfi1 ell'l~1~1~'lJB.:J~ :; (J:;'VIT.:J~~1~ 
l 1'1 ~ B~~ n 'U ~ :; (J :; 'VI1.:J ~ rJl1 '0 1 ~ :; ~ 1 (J l 1'1 ~ B~~ ~ bb ~ :; 1'111 ~ l -is ~ -is eJ .:J ~ btJ ~ (J 'U lV1 (J 'U n 'U ~ 1 ~ B1 .:J B.:J 

(Reference substance) VI~eJ~l~~ll'l ~ ~l~ (Standard substance) 1~mrum~~~1~B1.:JB .:J VI~ eJ~1~.. 
mm~l~ m~1i-w~-wm(J-d'1~e:J (finserprint) 'lJeJ.:J1mm1'VIllm~ (chromatosram) 'lJeJ.:J~~~hmr~ 
b~eJ.:J"J1nl~~Yl'IJ~~~1~~1~~~eJ.:JAtJ~:; neJ'U ll~:;tJ~mru~l~~ bVI~eJ~n~'VIneJ~l.:J '011m~~n'efru:;1m, , 
m 1 'VIlbm~lQ~1:;rJl1'IJeJ.:JYl'IJ~~~1~~J~, 

" 'i11 1:J 1 1'l ';i1 ~61 eJ'U611 'a tJ 'a ~ n eJ 'U 'a~ 'U'U rJl1'01 a ~a1 1:J 
(Adsorbe 


(Compound) 
 (Detection A~ent)
nt ) 

(SoLvent System) 

tJ1~~VlB~~:;bVl(J 11U~~~ : m~</T~vh~n (vani l lin : 
" 

'1l~nl l "J~ 1vmB~: leJV1mleJ~l'VIl'l (to luene 

(essential o ils) (s il ica se l) ethyl acetat e) 73: 7 sulphuric acid) 1Vi~ lb~.:JVI~mh~~ 

llB~fl1~B(J1'l '1l~nll"J~ l~'VI1~eJ~ : fl~eJbYleJ1~ J1m~~ll"J~~eJ1Yl 
(alkaloids) (silica set) (methanol chloroform) 85 : 15 (Drasendorff's reasent) 1Vi~~~ 

VI~eJ 1'VI~B~ :be:JV1mbe:J~b 'VI1'l : l~ 
" 

leJV1meJl~1'l (toluene : ethyl 

acetate : diethylamine) 

70:20: 10 

v 

fll1~lleJnln~11'1 '1l~nlb"J~ l eJ'VImlB~l'VIl'l : l~'VI1~eJ~ : '111 J1(J1 l~m~ (Kedde reasent) 1Vi 
v 

hl'l (silica set) (ethyl acetate : methanol : ~'IJ~~ VI~BtJ1b~~B~~1.:Jn'U~1n 
" 

(cardiac water) 65 :35 :10 VI~B bS~;:h'Vll fl11m~1~1'l (cardenolide) lleJ~~ 
v 

Slycosides) ~B(;I : m~lbeJ~~n : '111 (n­ 1~ufl~eJbl'l (antimony 

buthanol : acetic acid :water) chloride) 1Vi~J1 l~~VI~m~eJ .:Jbb ~.:J 
0:::.1 d d d d 

4:1:5 ~lVl~B.:JeJ~l'IJm 'VI m1~(J 11fl~~ 

365 nm n'U~1nihYl11~ffi~1~1'l 

(bufadienolide) 
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" 
111En \/l'ad :U61 eJ 'U611 'ath ::: fHru 


(Detection Agent)
(Adsorbe (Solvent System) 

nt) 

J1U(1~'U : mw1((1~J~n (vanillin 

(Compound) 

G8~nw;m 1"1lbA(1b!J'nb'IJ'U : 1I71bBYl(1beJiJ'U'IllhJu'U1n(1bA 

:sulphuric acid) 1~~Jlb~'U(silica gel) (cyclohexane : diethylamine) 1"1l<i1 (saponin 

9:1 Vl~B A(1eJhvleJ1~ : b'V1(1B'U : 
"

glycosides) 

A(1eJbvleJ1~ : b~'V11'UeJ(1 : Jl 

(chloroform :methanol 

:water) 64:50:10 

bbeJ'U'V1'jlAlb'U'U G8~nWil(1 

(Borntraeger reaction) bbeJ'U'V1 
" 

(anthraquuinon 

(silica gel) chloroform) 9: 11 Vl~eJ b'V1(1B'U :1n(1bA1'IJ<i1 

'j l Alb 'U'U1~~bbl71~Vl~m~eJ~bb?\~~bbeJ681'V1'U :A(1BbvlB1~ (toluene 

bbl71~b~tJ1-ifbb?\~el(1mI1J bm(1(?1: acrtone :ch loroform) e glycosides) 

(UV) 365 nm bbtJ'Ub'V1'a'U 
" 

40:25:35 Vl~B bbB'Ilb'V1\/l : ~'V1I'UB(1 

(anthrone) 1~~bVl~eJ-:jVl~m~eJ-:j: th(ethyl 

bb?\-:j~bVl~eJ~acetate: methanol:water) 

100:13.5:10 

b'Ub"lleJ~(1 hh~n~ (1I71YlU(1b'U~(1G8~nWil(1 A(1BbvleJ1~bbeJG8b'V1'U : ml71vleJ1vl(1lb J'UeJ(J~ 

eJeJn'llbeJYl(1miJ'U) -'WtJ~btJYl~'U(silica gel) iJn (chloroform : acetone : (flavonoids) 

1n(1AtJ(1) (natural products 
'" 

formic acid) 75:16.5 :8.5 Vl~eJ 

(dephenylboryloxyethylaminebBYl(1bbeJ'Ilb'V1\/l : b~'V11'UeJ(1 :111 

)-polyethylene glycol) bb~J~eJ-:j(ethyl acetate : 

171i9l1mb?\~el(1m111bm(1(?1 (UV) -t:1methanol:water) 100: 13.5: 10 
" 

Vl~Bb'V1(1B'U : Am)bvleJ1~
" 

(toluene: chloroform) 9: 11 

b'Wbb'V1?\b'll(J~1~I71'jeJn1"1l~ 

(potassium hydroxide) Vl~tJ(coumarin (silica gel) (toluene :acetone: 

bbtJ~b~b'lj(J~1~I71'jtJn1"1l~glycosides) chloroform) 40 : 25 :35 Vl~eJ 

(ammonium hydroxide) b~eJ-:jbb?\~
" 

b'V1(1B'U:A(1eJbvlB1~ 
" , , 

~111b~'UVl~eJb~mV1AJI~mlA~'U(toluene :chloroform) 9: 11 

365 nm 
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OJ 0 " 
611 ':iU':i ~mJ'\.J ':i ~UU (?J1'Vll~ ~m~ 'Lh~lm1~ ;;leJu 

(Compound ) (Adsorbe (Solvent System) (Detection Agent) 

nt ) 

8~~eJtJ~1nfl1f01 :a~n1b~fl 1Vlfl~'U : UeJ~flbbeJ~hVl(?J m~bn~eJ-m~m);S~n
\J 

1"1lij (silica geL) (toluene:ethyl acetate) 93: 7 (hydrochloric acid: acetic 

(iridoid acid) 1~~Jlb~'UVl~mJl(911fl 
" 

glycosides) 'Lh (chloroform: acetic acid : 

water) 80:10:5:2:6 

.­
bb Vl'UtJ'U bStJ-U1V1lUB~: n~(?Hb€)~~ll: 111 
(tannin) (silica geL) (n-butanol :acetic acid :water) (1 % methanolic ferric 

"" .,..,. 1 "" 4 : 1:5 	Vl'JeJ beJ'UU'JVll'UeJfl: VlfleJ'U : chloride)
" 

b:lJVll'WeJfl : m~LLeJ;S~n : Jl (n- 1~~L~tJ'JVl~eJ~J1L~'U 
butanol: acetic acid:water ) 

80:10:5:2:6 Vl~eJ Lu'U;S'U:1~eJeJn 

L"Il'U : m~LLeJ;S~n 90:25:4 

bb Vl'UtJ'U :a~n1L~6'l f016'leJbyjeJ~:lJ : L:lJVll'UeJfl m~i6'l1yjtJn (chlorosulfonic 

(tannin) (sil ica geL) (chloroform: methanoL) 95:5 acid) 1~~LL~~ 
" LeJ~mLeJ;SLVl(i1 :L:lJVl1'UeJfl :th 

(ethyl acetate:methanol 

:water) 77: 15:8 

Vim ~(91'Ul 8'UVl'Jl'UUmru. 2547 : 77-79 , 
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b'Vl AU r1V11 ~1rl';im1(9) ml~~uCJ~1oti bbCJ n~l'H,J~ (9)Jlru'V15'J'J~'lJl&i 1~Hb ri Solid phase 

extraction (SPE) ,thin layer chromatography (TeL), column chromatography (ee) bb6'l~ 

high performance liquid chromatography (HPLe) bD'UrX'U ~~nl'J'<il~b~e"JnH b'Vl AUA11Y1L1'U'<il~ 
~'U 'iJ cJ nUl(9) (lU 'J~~~r11 'U nl'J bbCJ n~l'J bb 6'l ~'lJU(9)'IJ'iJ~~l'J~ bD'U 'iJ~r1u'J~ f1 'iJU'Vl l~ bAm'U~l'J ~ n(9) riI~ '<il~" ,
n~ld~~1'U'JltJ6'lnBtJ(9)~'iJ1u.Q ('lJ&im ~~~'VldlJi~~) n~ldl(9)tJ~'JuriI~.Q, , 

1. Solid phase extraction (SP E) 

Solid phase extraction bU'Unl'JbbCJn?ll'Jl(9)CJ1~?ll'J~?I'U1\1&i(9)Al~'iJ~1'UA'iJ~:lJLJ 1'U'lJru~~ 
?ll'J~hj~'U1'<ilVl~'iJhJrX'iJ~nl'J'<il~(ln'lJ~'iJ'iJn:lJl'<illnA'iJ~~LJ '<illmr'U~~1oti~dvl16'l~mtJ~bVl~1~~~'lJ~1:11'J ~ 

" 
?I'U1\11~'iJ'iJn\llnA'iJ~~'U1'UintJVl~~ l(9)tJvl'd1U~l'J~?I'U1\I'<il~~U'iJ~nUl~mAA~~ (Stationary phase) 

~~bD'U?ll'J(9)(9)~U (adsorbent) ~ibu11~bU'Ub~(9)b~n (bead) Vl~m'J68'U (rasin) ~~'iJ1\1bU'Unormal 
" " 

phase, reverse phase Vl~'iJ ion-exchange media n1vi' bb6'l~1:11m'J(lU'J'J~1n'UA'iJ~~'U1vi'~ ~ 
1(9)CJvl'd1u~mu'Ul'1j~~r1 (syring) ~d'iJcJl~b~'U 'l111:11'J~l:1n(9)vi'dmJlm bbtJnvi'd tJ SPE ~ijl~mAA~~bD'U 
reverse phase 'WUll~1'J~ij~d~1\1~&i(9)'iJtJ1'UA'iJ~~LJbb~1:1 1 'J~ij~dl:1~'<il~(ln'lJ~'iJ'iJ n~lri'iJ'U '<ill nL1'U~~ 

" " " H~dvl16'l~6'l1tJ~ij~'U~1'lJ~1:11'J~&iIY1'iJCJ1'UA'iJ~~LJ'iJ'iJn~1 ~~1:11'J~(lf1'lJ~'iJ'iJf1m.Qri'iJ'Uotil~\I~U~I:1'Vlt 1'U" " , 
U'<il '<il U'Ulvi'ij nl 'J'l11 SPElu10tiu 'J ~1tJ '1lLJVl6'l1 CJ vi'1'U b~'U nl 'J10tibbtJ n~1'J ~ ~ (9) Jlru 'V15 'J'J:lJ'lJ 1&i~ij~d~1, 
1(9)CJI:11'J~hJij~dVl~'iJij~d~1'<il~~U'iJ~nUb'J68'U~bU'U reverse phase nl'JbbtJf1~l'J1IY1CJU~UAdl~bb'J~'IJ'iJ~ 
eluting power 1~b~:lJmn~'Ub~'iJCJI b~'iJ'lJ~?ll'J'iJ'iJn~l bU'U~hrilU(9)l:lJAdl~ij~d 1otiPif1'\~lAd l :lJ 
b Vlij 'iJ'U n'U'IJ 'iJ ~ ?ll'J b ~ 'iJ~ '<il 1 n 1:11'J~mA 'J ~1:1 ~l~'Vll ~ bAijA ill CJA ~~ n'U'<il~ ~UnUl~.n1 A A ~~1vi'bVllJ 'iJ'U n'U 

bb6'l~ bbl:1(9)~~'Vlt'Vll~;Sd.nl'Wlvi'bVllJ'iJ'Un'UBnvi'dCJ ~~~d CJ1'Unl'J~(9)~'U1'<ill l ~ 1 'Jl:1n(9)VlCJlu~bbCJnvi'd tJ SPE 

mbbild'<il~ bU'U?ll'J'lJU(9) b~ m n'Unu~bAmbtJ nlvi'Vl~'iJhJ 'U'iJf1'<illf1.QcJ~H SPE b(9)~CJ~1:11'Ju~mrum n 1 ~ 
U~I:1'Vlt~'U Vl~'iJUtJ~1otibbtJn~1'J~n(9)VlCJluri'iJ'U~'<il~ bbtJ n~'iJ1Uvi'd m'VlAUA'Vll~1mm1'Vl n'J1Vl'lJu(9)~'U ~~ , 
nl'J bbtJn1'U~'Ubb 'Jnvi'd tJ SPE .Qb~CJ nll clean-up 1(9) CJ\I~ bbtJnI:11'JU'Ub~'iJ'U"ill'Ud'U~ln'iJ'iJn1 U\l l n1:11'J 

~~ (9)Jlru'V15'J'J~'lJ l &i~I:1'U1\1 b~'U nl'JH SPEn1~(9)1:11'J~ij~d "ill'Ud'U~l f1~hj rX 'iJ~ f11'J bb6'l ~ij~m '<il l n 

buffer salt Vl~'iJ~d'UU'J~f1'iJU~1~11'U'iJ1Vll'Jb~CJ~b~'iJ bU'U~'U H SPE 1'Unl'Jb(9)~tJ~?ll'J1~ijAdl~ 
b-U~-U'UI:1~~'U 1(9)tJ~1'U1:11'J6'l~mCJ~b~'iJ'<ill~6'l~1tJ1'Url'iJ~~~ SPE '<illf1L1'U'lJ~?ll'J~rX'iJ~nl'J~~&i(9)Al~'iJcJU'U

" " 
A'iJ~~'U1~'iJ'iJnm11Y1CJ1oti~dvl16'l~mCJ1'Uu~mruu'iJCJI UCJ~H SPE b~m(9)~tJ:lJ1:11'J1tlu~mruU'iJCJ~ln 
b'll'U b:lJbb'VlUtJlml'IJ'iJ~tJ11'U~d'iJcJl~ b~ 'iJ(9) 1:11'JU'Ub~tJ'U\ll n~~ bb d(9)il'iJ~1'UJ1'Vl~b6'l bb6'l~1:11'J?ln(9)VltJ1U 
\lln~~ij;Sl(9)1'U'Vln6'l 1~U~?I'Vlt~ln~'U n'iJtl'l111UbbtJn~'iJ1uvi'dm'VlAUA~'U'Vl1~1m~11 'Vln'J1Vl, 
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2. Thin Layer chromatography (TCL) 


Thin layer chromatography G11m'jtlbbtJ-:Je:Je:Jn1I?1bU'U 2 "U'lJM mjJ~n~ru~'1Je:J-:Jlnfllf'1f'1-:J~ 

, " , 

Ae:Jnormal phase TCl bl,61~ reverse phase TCl vnmu'U norm al phase TCl G11'jViiJ-rr'wh'J~ 

bf'1~e:J'U~1~nmrilm'j~iJ.fr"m-:J 1'U'1Jru~~ reverse phase TCl G11'j~iJ.frlG1-:J'J~bf'1~e:J'Uffi~n61nllG11'j
v v 

~iJ.frl~l 1M tJ'V!'lh J'lJtJjJ'YlM61 tl-:J bl,tJ n\ill tl tJl-:J1?11 tJ TCl b~m,nI"11 Rr ~ I, 'VljJl ~ G1jJ'Utl-:J\ill e:J tJl-:J~ (9)e:J-:J fl1'j 

bbtJn1~'U~~'YlBntl'U~'J~vllfl1'jbbtJn'J~-:Jl?1ltJ column chromatography (CC) 1"11 Rr ~~'J~(9)tl-:JbU'U 
1"11~hivll1~G11'j~G1'U1'J&\M~1 tl tJ'JM b~jJ(9)'U'Vl~mf'1~tl'U~~l n61 bn'U1tJ'J'U1n~'Vl~tlf1M\ilfl solvent front v q 

b~e:J'VllG1Jl ll ~'1Je:J-:Jl!l Jll f'1 bf'1~ e:J'U~11?1b'Vlll 1~G111 bb~l:;j ,n,h\ill e:J tJ 1-:J~ (9)tl-:J fl1'j bbtJ n 1 'UtJ~lI lru~-:J~'Um bbtJ fl 

1'Uf'1tl~lI,j~e:J1tJ tltJl-:J1'jn~ll11~G11111'jflt11G1ml~'Vl~tl61M~1'U'1Jtl-:Jtl-:Jf1tJ'j~ ne:J'U'1Je:J-:J1!lmf'1 bf'1~ e:J'U~~ 
11?1'J 1 n TCl m 100n'U cc 1~M tJ ~'j -:J b tl-:J'll n f'1 tl~1I,j b U'U fl1'j b f'1~ tl'U~ bb 'U'UG1 tl-:J,!i 1"1'Yl1-:J bb61 ~iJG1l1 M61~ , 
bnM~'U1'Uf'1tl~lI,j bb~ TCl J'UiJG1l1~61'j~'Vlll-:Jl!lmf'1bf'1~tl'U~bb61~l!lmf'1f'1-:J~;-:J'lntJ~tJ'UbbtJ 61-:J ~61tlM 
'j~ tJ~'Yll-:J~G11'j bf'1~e:J'U~ I?1-:JJ'UI,~tl(9)tl-:J fl1'jt11G1ml~'1Jtl-:Jl!lmf'1bf'1~tl'U~H1 'U TlC 1tJ1m 'Uf\1'j bbtJ n 

G11'jl?1ltJ CC :;j-:J bb 'U~t111~61Mf'1l111iJ.frl'Utl-:Jl!lmf'1bf'1~e:J'U~~1m 'U TlC 6l-:Jb~ ntle:JtJ(t 'Ufl'jru~l!lmf'1 
f'1-:J~bU'U normal phase) bb61~I,~lImll1iJ.frl'1Jtl-:Jl!lmf'1bf'1~e:J'U~Vi1m'U TlC 1I1n~'Ub~ntle:JtJ (t'U 

fl'jrul!lmf'1f'1-:J~bU'U reverse phase) b~e:J1~fl1'jbbtJnG11'j1'Uf'1tl~lI,jl,nM~'UtltJl-:JG1l1\l'jru 

1MtJvI'l1tJJJ'n1.rr TlC 1llln'U densitometric dete ctor b'W'jl~bU'Ub'Ylf'1'IJf'1~iJf'1l111bG1-:J bbtJn 
v 

G11'j11?1'jlM b~lG11m'jfl1.rrl bml~t-4'VlltJ~mruG11'j 'Vl~tl1.rrbbtJnG11'jb~tltJ'Utltl n11?1 'Utln'J l n-dcJ-:J 1(9)~\il.J'Ul 
1I1bU'U high -perform ance TlC (HTlC) ~-:JiJmll1'Vl'Ul'1Jtl-:Jl!lmf'1f'1-:J~~'U1-:J61-:Jbb61~'U'U1Me:J1imf'1 
'1Je:J -:J l!lmf'1f'1'l~~b~n61-:Jl?1ltJ :;j-:Jvll1~iJtJ'j~~'Yl5m'W1'Ufl1'jbbtJnG11'j1(9)~~'U 

3. Co Lum n chromatography (CC) 

Column chromatography bU'Ub 'Ylf'1'IJf'1 nl'jbbtJflG11'j~JlltJ1'Uf'1e:J~lI,j'l~'U'j'j~l!lJllf'1f'1-:J~ 
"U'IJ~~ 1-:J 1 btl111 b~tl'tJ'j'j~ (load) G11'j\ill e:J tJl-:J~(9)e:J fl1'j bbtJfl1~'U~~'YlB1tJ'U'Uf'1tl~lI,jbb~l :;j -:J"U~ G11'je:J e:J n 

'llnf'1tl~lI,j~ll1 bb'U'U1'l (band) ~tJ'iln!ltl~1'Uf'1e:J~1I,jl?1ltJl!lmmf'1~tl'U~~b'Vlm~G111~tl1tJ 

n l'i bbtJ nG11'i\ill e:J tJ 1'l1'Uf'1 tl~lI,j tl tl n b U'Ubb 'U'U1'l tllP1tJ'Vl~n nl 'j'1Je:J'l1f'1'illl1~ n 'il~;'l 'Vlll l tJ ~'l 
f\1'j m~'Jl tJ (distribution) '1Jtl'lG11'j'i~'Vlll'l1!lmf'1 bf'1~tl'U~n'U1Dmf'1f'1'l~ 1?1'lG111 fl1'i~ e:J1 tJ-d 

K = [X L,GIIOnory phase 

J) [X ]"",hile phase 

m 111G11m'ifl1'Uf\1'i bbtJ nG11'ibn~'Jlm)'U~'in~tJ1 (interaction) 'Utl'lG11'in'Ul!lJllf'1f'1'l~ bb61~ 
nl'i bbtJ'l n'U~'U n'Ul!lJllf'1f'1-:J~'i~'Vlll'lG11'jn'Ul!lJllf'1 bf'1~ e:J'U~ 1 !lJllf'1f'1'l~e:Jl'J bU'U'Ue:J'l bb ~-:J'Vl~e:J'Utl-:J b'Vl61l 

bb61~l!lmmf'1~e:J'U~tl1'Jbu'U'1Jtl'lb'Vlm'Vl~e:Jfh'[j ~-:J~M bU'U liquid chromatography (CL) bb61~gas 
chromatography (GC) (9)111~11?1'U 'lJtJ1I1.rr GC 1MmQ'Wl~ Gas-liquid chrom atography (GlC) 

1'U-:J l'Ul bf'1 'il ~t-4 bb(9]1~ G1111 l'ifl1.rr b 'Ylf'1'IJf'1-dbbtJ flG11'i e..J~ ~ itru"V15'i'j1l"Ul &\~mf'1 'i 'lG1~l 'l'Yll'l bf'1iJ 

'Vl611n'Vl611tJ1I?1Vlfl'U'lJM 1MtJvI'11tJG11m'itlbb~j'1 L C e:Je:JmU'U 2 tJ'j~bJl'Yl1'Vlq! 1 Ae:J nl'Hb'l1'lmll~n~ru~ 

http:l'ifl1.rr
http:lJtJ1I1.rr
http:1MtJvI'l1tJJJ'n1.rr
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'vn,:jnltJill~'IJ'iJ,:j';i~'U'U 1r;)LLn CC LL61~ planar chromatography (TLC LL61~ paper 

chromatography) 6'11V1f'U countercurrent chromatography Lth.!fl1';iLLtJn?ll';ir;)':)tJ'IJ'iJ -:J LVl61d 2 

L'Y'l?l~LLLJ-:J'iJ 'iJn LtJ'UlDillAA-:J~ LL61 ~lDillA LA~'iJ'U~ LA ';i:JJ lL'Yln';il~~d'U:JJ l n:wn'U';i';i~lDii lAA-:J~1n'U 

A'iJ~:JJ1.1LL61~~lDmA LA~ 'iJ'U~L tJ'U'IJ'iJ -:J L VIm LL61~nl';i LL LJ-:J{?ll:JJ~n'e1ru~ fll';iLLtJ n?ll';i~'iJll'1tJ LL ';i -:Jm~'Vh 
';i~Vlll-:Jl:JJL61n61 VI~'iJ~n'e1ru~nl';iLLtJn~LL{?ln~l-:Jn'U L'll'U fl1';i~~i'U (adsorption) nl';ibLtJn~d'U, ~ 

(partition) 'Lh~~ (charge) 'IJ'Ul~ (size) Lb61~fll';i:il'Un'U'IJ'iJ-:J~hl:JJb61~61 (biological affinity) btJ'U(;l'U 

f11':i~~i'U (ad sorption) I, tJ'U fll';i 1,1,,j-:JmAVI~mbtJ n~d'U'IJ'iJ-:J1:JJ 1,61 ~ 61';i~Vlll-:J ~dVlirl'IJ'iJ-:JlD 

mAA -:J ~n'UlDillAbA~'iJ'U~ ru ~?I:JJ~61~61l{?l (dynamic equilibri um) ~-:J 'il~ij?ll';iboV1Lb61~'iJ'iJn 
';i~Vlll-:JlDmAA-1~ bb61~lDmA bA~'iJ'U~1'UtJ~:JJ1 ru~ I, vll1 n'U b~tJn m~'Ud'U fll';i~ bn~~'Udll nl';i~~ 
i'U(sorption) bb61~fll';iA1tJ(desorption) {?l1:JJ6'11\9l'U 1(91 tJ'iJ1I'1tJLb ';i-:J'Yl1-:J~'U~bA~~b tJ'ULb';i-1el'iJ'U 1 I, 'll'U 

hydrogen bond , Van der Waals force bL61~ dipole-dipole interaction ?ll';i~'UtJ:JJ'Lh:JJ11-rrbtJ'U 
?ll';i~(91i'U (adsorbent) 'il~I'l'iJ-1A-1(1)1bb61~1:lJbn(91tJBn~tJl1r;)~ltJ b'll'U silica, cellulose, styrene, 

divinylbenzene, alum ina bb61~ carbon btJ'UI'l'U 

I ~ I ~ I d Q..J Q..J Q..I 

nl ':i LbtJ n 61 1'U (partitio n) I, u'U n l';i 1,1, 'U-1i1 lAVI';i'iJ bbtJ n?l1'U'IJ 'iJ-1 ?I 1';i'Yl 'iJ lY'1 tJVl61 n nl';i?l n(91 

';i~Vlll-1'IJ'iJ-1 LVl611 n'U'IJ'iJ-1 I, Vl6111(91tJlDmAA-1~ I, tJ'U'IJ'iJ-1 I, Vlf,l1'IJ'U(91V1~-1~LA~'iJ'U'iJ~'U'U solid support 

b'll'U fl'iJ~:JJtJ'IJ'iJ-1 b'1jf,l~1f,l?l~bA~'iJ'Ur;)1mll VI~'iJ silica TLC plate ~~(91i'UJl b'iJ1H'U'U~lVlirl ~l'UlD 
mA bA~'iJ'U~btJ'U'IJ'iJ-1 I, VlmBn'tf'U(91V1~-1~boVl n'U1:lJ1r;)n'U'IJ'iJ-1 bVlm~ I, tJ'UlDm Afl-1~ ~-1'Vh1VIbn (91 fll';i?l n (91 

';i~Vlll-1~'U'IJ'iJ-1'IJ'iJ-1bVIm (liquid-liquid extraction) ~-1btJ'UoV'iJ~'IJ'iJ-1fll';ibbtJn?l l ';ir;)ltJL 'Ylfl'UA'Yll-11fl';i 

:JJl1'YlmlYJ 'iJ~11 ';inm:JJb'Ylfl'Ufldn~oVm~tJf1'iJlDmAA-1~~btJ'U'lJB,:jLVlm'il~~n'tf~BBn1tJ'illnAB~:JJtJ 
~~B:JJn'UlDmflbA~B'U~ bbf,l~bn~fll';if,l~f,lltJ'lJB-1lDmAfl-1mr;) 

1 ~ tJvI'11 tJ bbf{1lD ill fl bA~ 'iJ'U~~ LtJ'U'IJ 'iJ-1 bVl611:Wn b n(91~'U 6~ bA~ n'U (1)1 ';i 'iJ-1~ b~B tJ (inert 

support) 1r;)LtJ'U bonded phase ~-1V1:JJ1tJ~-1~'U6~~A-1(1)l b'll'U ~'U6~';i~Vlll-:J silanol group (Si ­

OH) 'U'U silica support n'U chlorosilane ~-1?1l';i'<ill~ln silane :wmtJ'U?lltJ1eJ'L(91';iA11'UB'U 

(hydrocarbon chain)~ijA11'UB'U:JJ1b~B:JJ~Bn'UtJl1tJ';i~:JJ1ru 1,2,6, 8 VI~'iJ 18A11'UB'U \9l-1J'U 

bonded phase chromatography VI~B modified partition chromatography ~-1btJ'Ufll';ibbtJn 

?llTVi'iJ11'1tJVI~nfll';i~l:JJ n'U';i~Vlll-1fll';ibbtJn~l'U (partition) bbf,l~ fll';i~~i'U (adsorption) 6'11V1f'U 

fl1l:JJbb{?ln~1-:J';i~Vlll-1 normal phase n'U reverse phase f1B normal phase ijlDmAA-1V1~A1l:JJ 

btJ'U~d~-1nlllDmflbfl~B'U~ (l)d'iJ~l-1b'll'U silica column ~ si lanol group ~~~d ~-1nll(1)dvh61~f,l1tJ 
B'U'Yl~~~btJ'Ul~mAbfl~'iJ'U~ 1'U'lJru~~ reverse phase 'il~~lDmAA-1~~~~l~lnlllDmAbA~B'U~ 
L'll'U ?lltJ1eJ'1(91';iAl1'UB'U~?I~1-1~'U6~n'U silica support btJ'UL?I~B'UlDmAA-1~~~~1~lLbf,l~~lDmfl 
bfl~B'U~btJ'UJ1~~~1~-1 ~-1'iJ1'il~?I:JJn'U(I)Tvllf,l~f,l1tJB'U'Yl~~'tf'U~~1-11 b'll'U b:JJ6l'U'iJf,lVl~'iJ'iJ~~1{?l1 'U1{?l1 

(acetonitrite) 'iJ~1-11 ';in{?ll:JJ Vlln?ll';i~~{?l.nru'l:j6';i';i:JJ'tfl~~nl~-1bbtJn'iJ~J'Uij~1~lbbf,l~1:lJ'tf'iJ'UJl :W'U 
'IJ 

~-1'iJl'il~(91Al-1BtJ1 'UA'iJ~:JJ'U1r;) \9l-1J'U~-1 1,1, 'U~'l1l1Vi~~{?ll:JJ n l ';i'tf~?ll':iB'iJ n'il l nA'iJ~:JJ'U1~ tJ nl';ii bA';il~1h
'IJ 

'iJ-1fh.h~n'iJ'U'IJ'iJ-1?1l';i~'iJtJ1'U~1'U?ln~~1-11 ~t1n'tf~'iJ'iJn'illnA'iJ~:JJtJr;)d tJ TLC b~'iJ1Vlbb'U1'illl1:lJij?ll';i1(91 
~ ~ 

~~Al-1BtJ1'UA'iJ~:JJtJ 
'U 
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th~ ~ (charge) ~ l'H,j ~ (9l Jlruo/i DJJdJ'iJl~V!611 ~'iJ'W(Yl b~ eJiJ nlJu -r'U b U ~ ~'Wri1Yh eJ'iJ'iJ eJ.:J 

~1 J61 ~611 ~ rJ11 ~ nJ(Ylv!~eJ Iiil.:J eJl "iJ "iJ ~V111,x~1 J t:-,J ~ (9l Jlruo/i DJJdJ'iJl ~J'W bl n b U ~ ~'W bb U61 .:J1 u1,xeJ ~1 'W JU 'iJ eJ .:J 
~ ~ ~ 

1eJeJeJ'W'Ul nv!~eJ61'U1rJ1 I?1.:JJ'W~.:Jt1'1 A ,ru~dJU~nlJ bb(9l nrJ)l b tJ'W1eJ eJ eJ 'WddJ 11 'lib 'W n lJ b b ~ n ~ l J 1 ,x'U~~,Vlt 
1?1.:J~eJ1ud 

3.1 lon-exchange chromatography 

btJ'W bVI A'W Anl Jbb~ n~l J~lD .f11f)A.:J~UJ~ n eJ'UrJ11 ~ bdJVI~ ns6~1~61 ~ 61 1~ (i n solu ble 

matrix) 'U'W~lV!ihiJV!:W-w.:J ni'W~ btJ'WUJ~"iJ61 'Uv!~ eJ'Ul n ~.:JV!:W-W ni'Wd"iJ ~ ~dJ-W'Wl5n'U1eJ eJ eJ'W(9l J .:J.uldJ 
~ ~, 

( counter- ion) ~iJUJ~"iJ(9lJ.:J n'W.vldJ V!~n 1 'WnlJ bW n~lJ~'WeJ~ n'UmldJ~ldJ1Jbl'iJ eJ.:J1eJ eJ eJ'W ~ l JrJ)l eJ ~ 1 .:J, ~ 

~ bb'~ .:J-V'W n'U1eJeJeJ'W (9lJ .:J.uldJ1 'W n 1 J b .ul~'U n'U1D.f11A A.:J~ b~~ nJ~'U'U~iJ1D.f11 A~ b tJ'Wu J~~;;'l'U bb;;'l ~ 
1eJeJeJ'W(9lJ.:J.uldJbtJ'WUJ~~'Ulnll cation- exchange chromatography bb61~b~~nJ~'U'U~iJ1Dmf) 
f).:J~btJ'WUJ~~'Ul mb61~1eJeJeJ'W(9lJ.:J.uldJbtJ'WUJ~~;;'l'Ull anion-exchange chromatography nlJ bb~n 
~lJ~ bn(Yl~'W"iJl mb~;;'l~tdJb61 n;;'l'1JeJ.:J~lJrJ)leJ~ l .:J~iJm ldJ bb\91 n~1.:J n'W~mldJ bb J.:J1 'W nl J~'U n'U excha nge , 
site ~.:J ~ l dJ1Jbl'iJ~~lJrJ)l eJ ~1.:J eJ eJndJ1\91 1 dJr;fll?1'Ul(Yl~mf( ~ nlJ b u~ ~'WbbU61 .:JA1-W beJ'iJ'iJ eJ.:JlD.f11 Abf)~ eJ'W~ 
~.:J iJ t:-,J61~eJnlJbU~ ~'Wbbu61.:J~n'l3ru~nlJ bb(9l nrJ)l'1JeJ.:J?llJ~iJUJ~"iJ, v!~eJ nl Jb~dJ ionic concentration 

'iJeJ.:J1Dm A bA~ eJ'W~~iit:-,J m ~dJ nl'Hb~.:J~'U~ exchan ge site bb;;'l~iJt:-,J;;'l1~ ~1eJeJeJ'W'U eJ .:J~ l JrJ)l eJ~1.:J 
ml dJ~ldJ1Jbl1 'W nlJ~'U'UeJ.:J?llJrJ)leJ~ l.:J "iJ~~'WeJ ~ n'UDJJdJ 'iJl ~'UeJ.:J1eJ eJ eJ'W?l l JrJ)l eJ ~ 1.:J bb 61 ~v!:W-W.:J n-v'W'U'W 

~ ~ 

ion exchange rasin 1eJeJeJ'W?llJrJ)1 mj l.:J~~'Un'U1DmAA ~ ~1rJ1~"iJ~eJ~1'WAeJ6ldJ'W1rJ1'Wl'Wbb61~~n'iJ~ 
eJeJndJl-rrlnll1'WVll~(9lJ~n'W.uldJ1eJeJeJ'W?llJrJ)leJ~1.:J~~'U1~~iJ"iJ~ bl n'iJ~eJeJnmb~ lnll 

~ 

3.2 lon-pair chromatography / ion-suppression chromatography 

btJ'W bVlA'WAnlJ bb~ n?llJ~?I1dJ1Jbl bb~ n1eJeJ eJ'W?llJ rJ)1 eJ ~ 1 ~1rJ1rJ11 ~lDmAA .:J ~iJ~l ~1 
b'll'W reverse phase modified part ition column t(Yl~nlJbU~~'WbbU;;'l ~ Al-WbeJ'iJ'UeJ ~lDmA 
bA~ eJ'W~ b~ eJ 61 (Yl nl J bb(9l n rJ)1 btJ'W1eJ eJ eJ'W'U eJ ~ldJ b61 n61 ?I1J rJ)1 eJ ~ 1~ V111 mdJ b61 n;;'l'U eJ ~ ?I1J rJ)1 eJ ~ l.:Jii Al1dJ, , 
btJ'W mn ~(l:wii~l) bb;;'l ~ ?I1dJ l J bl~'U n'U 1 D.f1 1 f) f)~~~1 ~ iJ ~11 rJ1 1 'WVll'W eJ~ b~ ~1 n'W ion-pai r 

chromatography "iJ~iilDmf) bf)~ eJ'W~UJ~ neJ'UrJ11 ~tdJ b61 ~61?1 1 JB'W VI~~'U'W l (Yl1 VltlJ~iJVl~-W ~ ni'W~ 
?I1dJ1Jblbb(9lnrJ)11rJ1 (ion izable group) bb;;'l~iJ~l'W~'iJeJ'U1'UJJ'W (Ljpophillic region) ~~V11VltJl~b tJ'W 

1eJeJeJ'W(9lJ.:J.uldJ (counter-ion) ~"iJ~V111,xbn(Yl revers ible ion-pa ir n'U~l"jrJ)leJ~l~ l(Yl~iJ ion ic 

modifier V11V!tJl~~'U~ (pairing) n'U1eJeJeJ'W?llJrJ)leJ~1.:J 1'W?llJ61~mmb~lVll1,xbn(Yl~U~61~1~iJ~1~ 
?I1dJ1Jblbwn~1'W (partition) b.ul1u1'Wlf)mf) f) .:J~~iJV!:w-w~ni'W~iJuJ~"iJ bb~l bn(YlbtJ'WA1eJ eJ eJ'W (ion ­

':J 'U ~ 'U 

pair) n'UmJrJ)leJ~l.:J1rJ1 .ueJ~'UeJ ~ bVlf)'WAdAeJHbwn~lJrJ)leJ~l~~iJ~lbb61~1:wiJ~11tiTI'W"j~'U'Ub~~ln'W 

J~V!ll.:J~lJrJ)leJ~ l .:Jbb61~lDmf)f)~Vl nlJbb ~n?llJrJ11 mVlf)'Wf) size exclusion ch romatography "iJ~ 

meJ'UA~dJfi~ ge l permeation chromatography bb61~ gel fi ltration ~~iJ~n'l3ru~'UeJ~ 
packi ng materi al btJ'Wb~(Yl b~ n (bead) ~V11 "iJ l nh"l~bdJeJ~ b'll'W polyacrylamide , aga rose v!~eJ 

silica t(Yl~iiJ~I?1'U'UeJ~ polymer crossl inkino 'lh~m'Uf)dJmldJ'WJ'W'UeJ.:J b~(Ylb~mVl~ld tdJ b;;'ln;;'l
:;, '\, "I 

?llJrJ)leJ~ 1 ~~ii'1J'Wl(Yl1vlblj"iJ~1:W?llmJm.h'Ub 'iJl1 u1'UJ'WJ'W1rJ1bb;;'l~"iJ ~bl n'iJ~ eJ eJ nm ri eJ'W1'W'U ru~~ldJ b;;'l n;;'l 
v 'U "I 'U 'I 

6'11 J rJ)1 eJ ~1~~ii'U'Wl(Yl b~ n nll b~'WtJ1 Y'1'U~ nm ~'1J eJ.:J J'W J'W "iJ ~~lm J bl bb 'W~ b'iJ11u1 'W J'W J'W1rJ1tdJ b61 n61 ?I 1J 
'U 'U "I 'U 'I q 



40 

(1]ltl ~ l 'l~lJ'1J'Ul(91 L~ n~?1\71''Il~?1 1 :lJl'W LL '\f'j~L -1511tJ1 'U'J'\f'j'J'U~lJ'1J'Ul (91 L~ n~?1(911A ~ll'll 'U cro ss-lin ked 
~ \J q 'I 

polymer vllVlUl~L?1lJtl'UlnfnAA'I~ ~'IhJLft~ft'1J'Ul(911VlL\i~~(91"1l~~n'1J~tltln:lJl"lll n Atl~dJ'U1AL~1 nl l 

1dJLftnft'1J'Ul(91 L~mLft~lVlfttltln:lJll'UVl1'1'Yll'lI'1'J'I ~;j LL'Yl 'J n tl ~ 'J ~ Vlll'l L~ (91 L~ n 1dJ Lft n ft ~ lJ '1J 'U 1 (91 
, 'U' 

'Jtl'lft'l:lJl"ll~lJ diffusible volume :lJl n nllvll1Vlf1 n'V~tltl n:lJl1AVlftlCJVl1'1'Yll'l LLft~Hnftl1'UfIl'J'1J~ 
'U 

tltl n:lJl"lll n A tl~dJ'l1'Ul'U nl 11dJ Lft nft'1J'U l (911 VltU 1dJ Lft nft~ L~ n~?1(91?11dJ l'J mL 'Yl'J m -1511tJ1 'U 'J'\f'j 'J'U'1J'U1 (91 L~ n 
~ v 'I 'I 'U 'I 

~?1(911ALLft~"Il~f1n'V~tltl ndJTViVl~'I ?1(91 size e xclus io n chromato~raphy LtJ'UL 'YlAUA~vll1A~ l CJ:lJln 
''U , 

L L ft~hJvllftlCJ1A'J'I?1~l'l'Yll'lLAlJ'1Jtl'l?11'J(1]ltl~ 1-:J ~ 'I J'U ~ 'I U CJ dJ 1.ut 'U fIl 'J LbCJ n~ l1dJ L ft n, ft ~ lJ '1J'U 1 (91 

hJLftnftLLl'1n(9)l'l n'U:lJl n L~'U 1-15 LLCJ n 1 tJ'J~'U~lJ'1J'U 1(911dJ Lft nft 1 Vlrutl tl n"ll l mdJ LL 'Yl'U tl1ml~lJ'1J'U 1 (91, , v 

1dJ Lft n mn~ nnll:lJl n tl~ I'll 'J nl'11dJ L~tl 'l "lll mdJ LL 'Yl'U tl1ml'Yl~ CJ.fIjJjJnlJ'1J'U l (911dJ Lft nm~ mLft~lJ'1J'Ul (91
'I 'I 'U 'I 

1dJLftnft1n~LACJ 'I n'U:lJln ~'IJ'U~'IhJuCJdJH size e xclusion chromato~raphy 1'UfIl'JLLCJn?11'J, 

LVl~l,i ~'I,i lJ-15tlCJml'U~lVl~'U Sephadex LH 20 ~cJ'IA 'I UCJdJ'l11:lJlHLLCJn?1 1 'Je.J~I'1i1ru'V1u'J'JdJ'V1~ 
L'\f'j'J l ~lJ-15tl~~?11:lJl'Jf11-15n'Ul£]JllA LA~tl'U~~ldJ1~Jl (no n a que o e se) 1171 

fIl ':i:5''Utl'U'1JeJ ~ 611':i~11dJL(;1~(;1 (biological affinity) lJ A1 ldJ 61dJ'W'Ul5 n'U L'Yl AUA affin ity 

chromato~raphy ~ 'I LtJ'U fIl 'J LLCJ n?11'J~~'U tl ~ n'U B'U mn~ CJl tl ~ l 'l~1 L '\f'jl ~ L"Il l ~ "Il 'l (specific 

interaction) '1Jtl'l~11dJLft~ft L~'U antibody-anti~en interactio n , e nzym e-inhibitor interaction , 

DNA-DNA bindin~, DNA-protein interaction Vl~tl receptor -a~onist/anta~onist interaction 

1(91CJ~~LLn'U~ (li~and ) Vl~tl~L"I1tJL(9Itl~ (recepto r) "Il~~'Un'U packin~ m aterial A1CJ'W'Ui5~1Allbft'Uvl 
(covalent bo nd) bbft~vll VlUl~btJ'Ul£]JllAA 'I ~ '1Jtl'le.J6'1dJ"Il~1Vlft~l'UAtl~dJ'U'1dJbft ~ft~lJA1 1 dJ'Vtl'U~'U 
tl ~l~l b'\f'jl~ b"lll~"Il'l (specific affinity) n'U~ bbn'U~"Il~f1 n~'Ue)CJl'UAtl~dJ'l11'U'1Jru~~1dJbft n ft~'U~l:!JlJ 

'U 'U , 

Al l dJ'Vtl'U~'Utl ~l'l~lL'\f'jl~ L"Ill~ "Il 'l "Il ~ f1 n'V ~ tltl n:lJl"lll n Atl~dJ'l1 fIl 'J'V~?11'Jvll1A1(91 CJ fIl 'J LtJ~ CJ'U LL tJ ft '1 1'11 
'U 

y; btl'V bb ft ~/Vl~ tl tl'l AtJ 'J~ n tl'U'1J tl'l u~ b~ tl ~~ 'I "Il ~vll1VI bb 'J 'I ~~'U n 'U 'J~Vl ll 'l ?11'J (1]1 tl ~1'1 bbft ~ ~ bb n'U ~J'U 

ri tl'Uft 'l 1(91CJvf'11tJ bL~l fIl'J LbCJ n?11'Je-J~ l'1i1ru'V1u'J'JdJ'Vl~"Il~VldJ1 CJ 'JldJ ~'I fIl 'J bbCJ n?1 1 'JtJ'J~ n tl'U~lJ~'Yl~'Yll'l 
~l.fll'\f'jtl ~l'l~l b'\f'jl~ b"Ill~"Il'l ~'IJ'U n l 'JbLtJ n?11'JAlCJ b'YlAUA,i~'It('Ull btJ'Ubb 'Ul'Yll 'l ~~l 'Unl'J bbCJ n6'11'J 

e.J~(9Ii1ru'V1u'J'JdJ'1Jl~~m~CJAlldJ~l L'\f'jl~ b"lll~"Il'l'Yll'l~lJll'\f'j (b i olo~ical spec ic ity) tl~l'lbnl'11dJ1:!J 

?11:lJl'JmbCJmdJbL'Yl'Utl1ftvl'Vl~ WJm'UtJ~:lJlru:lJlnAl CJ affin ity chromato~ raphy L~tl'l"lllm'YlAuA,ivll 
M CJl mLft~Rtl'lloU'blftl'U l'U:lJl n 1 'U fIl'J b(91 ~ tJdJ~ bbn'U~~ bVldJl~?1dJ1VllJtJ~:lJl ru bY; CJ'I'\f'j tl (9) tl fIl'J bbCJ n?1 1'J bb(9) 

ft~A~'I Vll n 6'11'Je.J?1dJ L~ tl b~dJ R'UJ'Usb'UsiJtl'U L~'U1'U n'Jru6'11'J?1 n (91Vl CJ l 'U "Ill nY;'VVl~tl"ll~'U'Yl~ ~Yi:wn lJ 6'11'J~'U, 
b-151:lJl 'J'U m 'U fIl'J LbCJ nVl~ tli(91'1Jll'l fIl 'J~'U n'U 'J~Vlll'l~ b"l1tJ b(91 tl~ Lbft ~ ~ bL n'U~ (rece p t or -li ~and 

i n t eracti o n ) Vl~tl?1 1 'JbVl~ l ,iL-1511tJ~(91sb'U bb 'U'U1:!J~1 b'\f'jl~ b"Ill~"Il'ln'Ul£]Jll AA'I~ "Il~vll1VIfIl'J LbCJ n 6'11'J1:!J 

?1dJ'U'Jru bbft~ t'lltJnllJ'UfIl'J1A?1 1 'Jn~'UA'U:lJl(recovery) "Il~~'Utl~n'U bb 'J 'I ~~'Un'Utl~l'lrr'Un~'UM ~'I 
'U 'U 

n1'J'J'U n l'U'1J tl '16'11 'JVlft 1 tJ'VU (91 tlT'Ili(91'1Jll'l n 1 'J1A?11 'J n ~'U A'UdJ 1 A l CJ 



41 

4. Grad ient high performance Liq uid chromatography (Gra dient 

HPLC) 

Gradient high performance liquid chromatography b-U'Ub'VlADAm'.ibbCJfl6'1l~ 

1(P1CJmf(CJm~b'\J~CJ'Ubb'\J61.:JAlllJ(;h~~~\?1'U'UB.:JAl1:)JiJ~l (gradient) 'UB.:Jl£].rnAbA~B'U~ (mobile 

phase) (9161 B(P1 b 1 m b~B bbCJ fl'IJB.:J~6'1lJ bb61~'IJ~B.:JA'\J~~ flB'UV'lfl'U'W(P11 ~BB fllJ l"il l fl AB~lJ'l1 (91llJ ~h\?1'U AlllJ 
~ , 

iJ'iT1 m~'U~6'1l~BBfl"illflAB~lJ'l1~lCJ gradient elution iJoVB~flll isocratic elution ~hiJ~(P1~l'U 

'U B.:J (;)1 vll61 ~ 61l CJ B'U'Vl ~6A.:J~(9161 B(P1 b 161l (91 ~ .:J~?\llJl ~ DbbCJ fl6'1l~~iJ~11fl t1bfi CJ.:J n'UlJ l n B B fl "il l fl n'U1~ 
B~l.:J6'1lJ'U~ru bb61~6'1llJl~D bbCJ fl6'1 l ~~iJ~l6'1.:J bb61~~lBBfl"illfl n'U1~B~l.:JiJ'\J ~~~'Vl5.rn'\AIbb61~~1 (9)b ~1 1'U 

~ ~ 

,J"il"ilU'U1~iJm~l1l b'VlA'WA m~AviEllJl m~1.rr'\J~~1CJ'U'l11'Um~~fl'\~lB.:JA'\J~~ fl B'U'Vll.:J bAiJ'lJB.:J6'1l~6'1n(P1, ~ 

VlCJl'Ub-Uml1m'UlJln b'1l'U HPLC-UV, GC-MS, HPLC-MS bb61~ HPLC-NMR b-U'UJl'U m~lbml~v16'1l~ 

~bbCJflBBfllJl"illfl HPLC column ~lCJ UV bb61~ NMR "il~6'1llJl~Dl1l6'1l~J'Ufl~'Ufi'UlJl1~ 1'U'lJru~~ 
fll~lbml~v1 GC bb61~ MS hJ6'1llJl~Dl1l6'1l~~ml1bml~v1~lmA~B.:JiJB\?1.:Jfl~llfl~'Ufi'UlJlM B~l.:Jb 

~ 

n(9)llJ6'1l~vil.:J'U'W(P1n'Um"il (P1(P1fl~'Ubb6'1.:J~AlllJCJl1A~'Ub~CJ1n'U1~ vll1~ UV iJAll:lJ~lb'\AIl~ b"ill~"il.:J 
~ 

(selectivity) ~lflll MS 'UBfl"illflt1 MS cJ.:JiJAll:lJb (sensitivity) ~~.:Jflll UV ~.:J6'1l:lJl~DlbA~l~v1 
6n~1'U'\J1:lJlru~llJl flM m~bbCJfl6'1l~~lCJ GC iJoVEl~BCJfll l m~bbCJfl~lCJ HPLC b~B.:J"illfl GC bVl:lJl~ 
61l VI 1''U fll~ bbCJ fl6'1 l ~~6'1l:lJl~m~ bVlCJ 1~bb61~'Vl'Uvi BAll:lJ~B'U Vll fl6'1l~~JlEl.:J m';i bb{Jm~ bVI CJ hJ1~"il~JlB.:J 

b(91~CJ:lJ1~ElCJ1'U';i'\J'UB~B'U~'UL5~';i~ bVlCJ M b~CJnB'U ~~vll1~iJ~'U(91El'U~ ~.:JCJlfl bb61~ b~m1m:lJl fl \?1~J'U1'U 
'U 'U q q 

,J"il"ilu'U~.:J~n'\AI'Ull HPLC-MS b~:lJboVl:lJliJ'U'Vl'Ul'Vl:lJl fl~'U1'Um~~mIlEl.:JAth~ flB'U'Vll.:JbAiJ'UB.:J6'1l~, 

6'1n(P1V1CJl'U"illfl~.:JiJ~1(;11'U6~';i:lJ'Ul&1 
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A~ 'W 'a ~ 'Hl 'U 5'W 'a (2535) ~ m~l t:H'I Yll --1 eJ ~ ~hrvn5A'll eJ --1l'UVl 'U (1 1 'U 'VI:l.Jl (Eupatorium 

adenop horum Spreng .) (»eJ nl'HOJ~b1! b~'Ul(i)'UeJ --1 Vl'1JtJ~ mb~~l'1JVl'1J'\J1--1'1Ju(9l 'V'l'Ul l (1 1 'a(1 n (9l OJ 1 n 

l'1JVl'1J(11'U'VI:lJ1(11:lJ1~f)cJ'U~--1n1~--1eJneJ~1--1~'Ubb~, --1 ( ~mJ~~ 8 0-90) (»eJl'1JVl'1J 8 '1JU(9lf)eJ r:1'nl'U:I.J'VI'U l :I.J 

r:1'nl'U:I.J~(9l tJ'U'Unl~ m~(9l:I.J1'U1'V1ru
v 

m~'VI~ltJ~ 'VI--1eJ'Ulri lh 1(1'U'U'U bb~~'VIrultJlnmlCJ 
, v 

o doratu m Li n n.) (»eJ n1 ~ --1 eJ mb~~ n1 ~bOJ~ru b~'Ul(i)'UeJ --1 Vl '1J tJ~ mb~~l'1JVl'1J'\J1 --1 '1JU(9l 'V'l'Ull(1.f111 ~~ 
v \J 

b'VI:lJ1~(1:I.J1'Un1~(1n(9l m~OJl n 1 'U(11'U b~eJ~~[:,J~ (»eJ n1~cJ'U ~--1Al1:I.J--1eJn~~(1(9l btl'U(9)--1 11 (9)l'Vh ~~mCJf)eJ, 
l(9lA~eJb~b'vl'U 6'11'U'UeJ--1v1'iJf1eJ1'U ,Vl'1J~l~~'U[:,J~m~'VI'U:lJ1n~(1(9lf)eJr:1'n'U:I.J'VI'U l :I.J 

m'al~(i)t1 :l.Jru~'U'VI~ (2547) ~m~1[:,J~'VI 1 --1eJ~~1~'V'l1V1'UeJ--1'V'l'VIu'1J1(9l nl'Ubb(9l--1'V'l'U l l (1 1~(1n(9l, 
OJ ln1'U M--1 ~11'l'U 6'i--1e-J~(»eJn1 ~ --1eJn'UeJ--11(1'U l:I.JCJ~ l 'VI~1-rrl 1 'Un bb ~~'VI~leJ ~(i)~ l (9):I.J (11~(1n(9l~ 
btl'll ac idi c ext ract ~[:,J ~1'Un1 ~cJ'U~--1 n1~ --1 eJmb~ ~ n1 ~ b OJ~b1! b ~'U1(i)'UeJ--1Vl'1J~--1 4 '1JU(9l1~~nll(9)lvll 
~~~1 CJ'1JU(9l~'U nl~b~:I.J~~(9)'UA11:I.J bif:I.Jif'U'UeJ--1(11~(1n(9l ~[:,J~1 'l-4 n l~ --1 eJ n bb~ ~ nl~ bOJ~ru b~'Ul(i)f)n cJ'U ~--1 

v 'U 

bmil~fl61 ~~'al (2547) ~m~1e-J~'UeJ--1(11~(1n(9lOJln~tJ~1~ (Typha a n gustifolia Linn.) (»eJ 

n1~ bOJ~b1!b~'Ul(i)'UeJ--1Vl'1J bb~~n1~cJ'U~--1 b~eJ~ 1 (11b'VI~1~AVl'1J 1(9lCJ'V'l'Ull(11~(1n(9l0J1m:I.J~(9li1(11~eJeJn~'VIi 
'VI1--1~hJll'V'l (1--1(1(9l bb~~ beJYll'UeJ~ btl'll (1 1 ~~~m CJ~ b'VI:lJ1~(1:I.J~(1(9l1'Un1~(1 n(9l (11 'W n(9lV1~m 1:I.J b-rr'U-rr'U

\J , , 
v v 

5000 p pm (1 1 :lJ1~f)cJ'UcJ--1 n1~bOJ~b1!'UeJ--1~lnVl'1J:l.Jlnnll~eJCJ~~ 8 0 'U eJ--1Vl'1Jm'U~:I.J cJ'UcJ--1n1~ bOJ~b1!'Um 

1'l'Ur:1'nn1(9l'Ul1tJ~ 'VI--1eJ'Ulrilh n'U~1'Ul1 (9leJn1'V1~ ~d~ l:I.JCJ~l'UbA~eJ bb~~(11:I.J1~ f) cJ'U~--1n1~--1eJn'UeJ--1 
r:1'nn1(9l'Ul1tJ~1~eJ ~l--1(1:I.Jmru

'U 

1:I.J61 'W 'a'aW ~-:J'W'a'VI:I.J b b 61~ 6'l'th lru bbnJm~~h -:J (2550) Pim~1 (1 1 ~cJ'U~.,:jn1~--1eJn'UeJ.,:jb:I.J~1iI, , 
l'1JVl'1JOJlm l n~lb~CJn1'U'U1-rrl d 'UeJ--11'V1CJ 'V'l'Ull(11~(1n(9lbeJVimbeJ~b(i)(i) ml:I.Jbif:I.J-rr'U 10 mg/ m l 'U eJ --1~ l n 

~l b~CJ n Colx oquotlco Rox b bb (1(9l--1[:,J~n1~cJ'U~--1 n1~--1eJn'UeJ --1b :I.J~(9l1:I.JCJ~ 1'U cJn~1~~ l(9lCJ~btJeJ~b"1l'Uii 
n1~cJ'U ~--1n1~--1eJn~eJCJ~~ 85 ~1~CJ~--1vlln1~bbCJn(11~l(9lCJ1-rr~'VIin1 ~cJ'U~--1 n1~--1 eJn 'U eJ--1 b:I.J~(9l1:I.JCJ ~ 1'U btl'll 

(9)d~L11n1~bbCJn(11~eJeJn~'VIi'Vl1--1:UdJl1'V'l 'V'l'Ullb~mbCJn(11~bb~~vll(11~1'I-4'U~~'VIil(9l CJ15'V11 --11 A~:lJ11'VI~n 
~lVJ (11:lJ1~mbCJn(11~l~tJ~~neJ'U 2 '1JUIii b~m~(1OJulm.,:j(1 ~1--1'UeJ--1(1 1 ~~bbCJ nlm(9lCJ1otl'bYlAUA'VI1--1(1 btJ n 

\J 

1'VI~(11ntJ l~bbriudbA~CJ~bb:I.Jm'U~m~l"ilbb'U'U"Il b b~~ bb:I.J(1 btJn1'VI~b:I.J'VI~ 'V'l'Ul l (11~eJtln~'VIi'Vl1--1:Ud.f11'V'l(9)--1 
n~ldf)eJ m(9l'V'll~l-b:I.J'VIeJn~b'U'Ul"1l€in(p-methoxybenzoic acid , 1) l"1l~'U(9leJ~ U (cylindol B, 2) 

(11~'U~~'VIi~--1(1eJ--1'1JU(9l bb(1(9l--1n1~cJ'U~--1n1~--1eJn'UeJ--1b:I.J~(9lhJCJ~l'UcJn~ ~ml:I.Jbif:I.J-rr'U 10 mg/ml lmJ~ 
~eJCJ~~'UeJ--1n1~cJ'U~--1btl 'U 75 bb~ ~ 80 (i)1:I.J~1(9)'U 

http:l~bbriudbA~CJ~bb:I.Jm
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elTV1(9lm 'W'al~'VI~ bb61 ~flru~ (2552) Plm~1~fl'V8\l611561n(?l'<\llnluYhI1'Wl\lY'1 Anonaceae, 
3 'V'U(?l1?i8nl5\l8 n'V8\l b:lJ~(?lbbfl~ nl'H~~rub~'UL(9l'V8\l~'Un~1 Vlru1'V~5'<\l'U(?l8n b~mbfl~VlruT~'\l'Un'V'l'Ul1 

" " " 
611~61n~'<\l1 n 1 'U~1~1'U m~v1\l \ll~'U bbfl~iimJVll.h iJ~fll?i8 nl5\l8n'V8\l b:lJ~(?l bbfl~ nl~ b'<\l~qJ b&l'UL(9I'V8\l 

i./ ~ 9,.1 Q.I d Q..I I OJ .:::.I I 

VlqJ 1'V '<\l ~'<\l'U bbfl ~ ~ 8 n bfl n bbfl ~VI qJ15 \l'U n'VI5~ (?l'U bb (91 n (911 \l n'U bbfl~:lJ ~ fl (918 Al1:lJ CJ 11'V 8 \l ~1n bbfl ~ Al1:lJ 

CJ1l'Ve.l\l~1~'U1'Ubtle.l1b'll'U~~61\l 
" 



I 
cI 

'U'VI'VI 3 

v 

iJ'lltJ61~lBfJ(?J'lJe:J-:Jm'l~m~l~-:Jt1 

3.1. 1 1'6'1~, bb61 ~eJ,Un 'aru 
v 

1. 191e:J'U 
" 

2. l f1~e:J-:J'U(?Jhjvh (Blender) 

3. lf1~e:J-:JoiJ-:J 4 (l)lllVl'l1-:J 

d 0 

5. lflJe:J-:JV11bbi:'l-:J UV 

6. bl9111~vh 

8. 'IJ(?JflJe:J-:Ji:'ll'l, 
9. 'IJ(?JAe:JA:lJ~1AJmhInJl~, 

3. 1.2 6'11'abfllJ 

1. b~m"1j~ (Hexane) 

2. l:lJ'Vll~e:J{;1 (MethanoL) 

3. le:JVi{;1lbe:J'l1ll91l91 (Ethylacetate) 

4 1(?JA{;1e:J1JiJb'Vl~ (Dichloromethane) 

5. 'l1~:Ulb:U{;1 

Xy/ocorpus gongeticus Parkins . 
d , 
'1le:JJ-:JY'1 MELIACEAE 

2. :lJ~'!fH) n 

Porinori onomense Hance 
d < 
'lJe:JJ-:JY'1 CHRYSOBALANACEAE 

3.2.2 1'-uVl-u 

Chloris borboto Sw 

GRAM IN EAE 
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""'" 3.3 1 5fl11'V1~6H)'l 

3.3. 1 f1 l'Hn'U bb 61~f11<j b(9l~m.J'W'IJ 6UJ'l.JlW<j, 
1. vll f11,)6'h,)l ~e)'U m:lJ151'W'lJeJ ·rV1'IJI:1:lJ'WlW,)WlTiJ th~~Hlu f11,)VlV161 eJ~fieJ (9l~u'W bb61 ::;, 	 , 

:lJ::;'WeJf1 1V1tJ-rmeJ~vhl:1~'W1'W,)Wl1eJ~1~1V1tJ~b~m'IJ11lJVl1~'W~mWlll:1(9l1 	(Voucher Specimens) 

2. U1 ~ 1 'W1 'U'IJ eJ ~ (9l::;U'W bb61::;:lJ::; 'W iJ n :lJ1vl1 A1 1:lJ1:1 ~ ell 171 v('W1VI b~ mb~1 ullu iJ'U1VI bb VI~~ 
mUVli1:lJ 45 eJ~1"11b"ll61b~tJl:1 , " 

3 . U1 ~ 1 'W 1 'U 'IJ eJ ~ (9l ~ U'W bb 61 ::; :lJ ::; 'W iJ n ~ bb VI ~ bb ~1 11J 'U 1711 VI 61 ::; b B tJ 171 1i11 tJb A~ eJ ~ 'U 1711 ~vh 
(B lender) bb61~t111UVlV161iJ~1'W~'W(9leJ'Wv1eJ1 U 

3.3.2 f11<j~nV1m<j.w'IJ~6J'W1'W ':i, 
f11 ')1:1 nV11:11')~iJeJ ~ AUd~ neJ'U~lA1lJ~l n(9l~u'W bb61~:lJ~'WeJn1olibVl ADA f11 ')1:1 n 171 bb 'U'U Sequentia l 

Extraction 1171 tJ f11,)VldJn(Maceration) 1i11tJWl1vll61~61l tJ~'WVl~ cJ~l nWllvll61 ~61l tJ~iJ~l ~11UcJ~iJ~ll:1 ~ 
" " 

fieJ b~f1b"ll'W beJYl~eJ::;'8b(9l(9l bb61::;b:lJVl1'WiJ61 (9l1:lJ6'hli1'UIi1~t1 

1. ~l'W1'U'lJeJ~(91::;U'W bb61::;:lJ::;'WeJn ~'UV161::;bBtJV1:lJ1 .rr~ Vl 1 J1V1t'rn~ bbti'WeJ'W 0.5 nl61n-r:lJ bb~l 
U1:lJ1bb'li1i11tJWl1vll61::;61ltJAelbe1f1b"ll'W 1'Wm'IJ'W::;UV1 ~~H~mUVli1:lJVleJ~ bU'Wb161l 7 1'W , " 

2. U1'IJ iJ~~I:1:lJ:lJ1 n,)eJ~ bbtJ n1:11,)1:1 n 171 bb61 ~ n1 neJeJ n~1 n n 'W 1V1tJ~ 1'W~ bU'W6'1l ')6'1 n V1U11U,)~ bVI tJ 

bbtJ n Wll vll61 ~ 611 tJ iJ eJ nli11 tJbA ~eJ~ ')~ bVI tJ ~ 1lJ 1lJ1 f111"1 bb 'U 'UVI~'W (Rota ry eva porator) ~ ~ ruVl JJ:lJ 40 

eJ ~ 1"1l b"llm~tJ6'1 ~::;1Ii16'1l ,)6'1 nV1V181'U (C ru de e xtract) 'lJiJ ~ ~'Wb~f1b"ll'W .rr~Jl Vlt'rf1bb61::; bn'UHVlV16'1iJ'U1'W~'W 
v1eJ1u 

3. 	 ~1'W~ 6U 'W f11nu11u~~ 61:lJ1VI bb VI~ bb~1t11:lJ1bb'li 1i11 tJWllvll 61 ::; 61l tJ~ iJ~l6'1 ~~'WA elb eJ Yl61 iJ~'8 b(9l(9l
" 

1'IJ~'IJ 1V1tJU1b:lJ~V11'IJ~'lJ1~61~1u1'W~1'Wb'W1::; b:lJ~V1~l'Wl'W 20 b:lJ~V1v1mn'W UV1~lA,)eJ'U~ l'W 

bb~lll~ 1. Ul6'1l,)6'1 nV1~1vn'W~'Wb~f1b"ll'W beJYl 61 iJ::;'8 b(9l (9l bb61::; b:lJVll'W iJ61 :lJ1.rr~JlVlt'r n bb61~ b~ eJ ~ 1~1Vl11i1 

')~Ii1'UAl 1:lJ boV:lJoV'W(9l1:lJ~n1V1'WV1AeJ 1,000 2,000 bb61~ 3,000 pp m 1V1tJVlV1l:1eJ'UbU~tJ'UbVitJ'Un'U 
" , 

u1n ~'W 

2. 1~6'1l,)6'1nV1'11m~Ii1'UAl1:lJboV:lJoV'WAiJ 1,000 2,000 bb61~ 3,000 ppm 61~1'W~ 1 'Wb'W1~ 

~l'WTU 5 :lJ61~~(9l') ~~1'W~1'Wb'W1~,)iJ~1i11tJm~V11~b'W1~b:lJ~V1 vllf11,)Vl V161 iJ ~ 5 ~1 
3. t11~1'Wb'W1~m~6'1 l ,)6'1nV1bb~11m6'1LW~'V1V1Al'WbU'W b161 1 24 .rrl1:lJ ~ b~eJ1VlWll61~61 1tJd ~ bVltJ 

"" 
" , 

4 b~:lJU1n~'W 5 :lJ61~~(9l,)v1eJ~l'Wb'Wl::; u11ub'W1::;b:lJ~V11n'Wl:1m'WeJruVli1ilVleJ~un~bU'W 
, \J 

bl61l 7 1'W 

5. u'WVi n ~ 61 f11 d~eJ n 1171 tJt'r'U b:lJ~ V1~iJ,)l n1~~~'Wbu~ iJ nVl:lJ b:lJ ~ V1~~iJ,)l n 811 2 :lJ61~ b:lJ(9l '), 
lV1Al1:lJtJll'IJeJ ~ ,)lmb61~ All:lJtJll'IJeJ~~'Wl'IJ~'IJ bbv161~~l'Wb'W1~vl1 5 ~1 bb~lU11UeJ'U~iJruVli1:lJ 

, \J 

80 iJ~1"11b"llm~tJ6'1 bU'W bl 61l 24 .rrl1:lJ~ bb~lJ1:lJ1.rr~Vl1J1V1t'rf1b6V1~ 
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L11 ~61~1~:W1A1tl1 ru 6~ eJ 6U~ tJ'U 6Vl tJ'U 6 ueJ4 6~tl(9) fl 1 'j tJ'U t (l fl1'j(l eJ fl 6 U eJ4 6~tl~ fl 1 'j tJ'U t (l 
" " " 

I'll 1:W tJ 11 'j1 fl 6 U eJ1 6~tl ~ fl1 'j tJ'U tJ(l I'll 1:W tJ 11 f1 1 c}l<U 6b61 ~ b U eJ 4 6 ~tl ~ fl1 'j tJ 'U tJ(lL11Vll1fl66 ~(l'lJ eJ (l1'lJ~'lJ 

bl?1tJH61~'jA1tl1ru\ii'(lt1
\J 

6ueJ16~tl~fll'jtJ'Ut(lfll'j(leJfl {1 - (TIC) } ><1 00 


C 66 Vltl ~1tl1tl6:W~I?1~(leJflbl?1mQ~tJ1tl'lJI?1AJ'UA:Wbl?1tJHJ1flitl
, , 
T 6bVltl ~ltl1tlb:W~I?1~(leJflbl?1mQ~tJ1tl'lJI?1611'j61nl?1, 

6UeJ1b~tl~fll'jtJ'Ut(lAJ1:WtJ11'j1fl {1 - (TIC) } >< 100 


C 66V1tl AJ1:wtJ11'lJeJ (l 'j1flbl?1mQ~tJ1tl'lJI?1AJ'UA:Wbl?1tJHJ1flitl
, , 

6UeJ1b~tl~ fll'jtJ'Ut(lAJ1:WtJ11G'hc}ltl {1 - (TIC) } >< 100 


C bL Vltl A11:wtJ116'11c}ltlbl?1mQ~tJ1tl'lJI?1AJ'UA:Wbl?1tJ1 -rrJ1 flitl
, , 

T bb Vltl AJ1:wtJ116'11c}ltlll?1mQ~tJ1tl'lJI?161 1'j61nl?1, 

LUeJ4L~tl~fll'jtJ'Ut(lJ1Vll1mb~(l == {1 - (TIC) } ><100 


C LbVltl J1Vll1mb~(lbl?1mQ~tJ1tl'lJI?1AJ'UA:WbI?1CJHJ1flitl
, , 
T bbVltl J1Vll1mb~(lbl?1mQ~tJ1tl'lJI?1611'j61nl?1, 

3.3.4 n1 1 b b ~.Jn 6l1 1 bb~~n1 1V1 I?1 ~B'U 

fll'j 6btJ n611'j61 nl?1'J1 fl(91 ~Utl b661~:W~'W eJ mb~(lbl?1 m VlA'UAbm:lJ1 'j b~m1YJ bb61~ fll'jVl l?161eJ'U ~VlB 
< 

fll'jtJ'U t(lfll 'j (l€J fl bb61~ fll1b'J~ '1! 6~'Ub~'lJ€J (l l'lJ~'lJ 

3.3.4.1 n1 1t,n~'n'h~~mtJ~bVl:W1~~ :W~d tJ 15Vl tl bb~~ btJB flA1:W lh ln11VJ 

L11?11'j?lnl?1Y11~~61~~?l1?11tlfll'jtJ'Ut(lfll'j(l€J mb61~ fll'jb'J~ru b~'Ub~'lJeJ(ll'lJ~'lJ :Wl'Vll fll'j bbtJ fl?ll'j
, v 

bl?1tJ15V1tlbb614btJ€J~lm:W1b~ m1YJ b ~€JVl1!?l1vll61~611 tJ~ bVl:W1~?I:W1tl fll'j bbtJ fl611'j~€JtJ'1tl.fftl~l(l"1 b~€J 
\J 

L111U1oli1tl fl1'jbbtJ fl611'jbV1tJ bVlA'UAA€J~:wtl1A'j:W1bVI fl'j1YJ \ii'(lt1 

1. L11611 'j61 nl?1Y11~~61~~611?11611tl'lJ1I?1b~fl bb61~61~mtJ~1tJ!?l1vll61~mtJ'lJ'Ul?1b~:W, 
2. b(911tJ:Wbb~tl TLC 1~iJ'lJtl1I?1'WmVl:lJ1~u'j~:lJ1ru 2 ><5 b'lJtl~b:wm bb~1~I?1(Spot) 611'j?lnl?1 

~61~mmb~11tl.fftl~€Jtl~ 1 61(l'Utlbb~tl TLC bl?1tJHVl61€JI?1~b~fl (capillary tu b e) ~I?1?11'j?lnl?1~ 
c}l€J(lfll'jVlI?1?1€J'U61(l'Utlbb~tl TLC 2 'Jl?1bl?1tJ1~1A1(l'J1fl'lJ€J'U~1(l'lJ€J(lbb~tl TLC U'j~:W1ru 0.5 b'lJtl~b:W~'j, 
bb61~Lb~61~'J1?11A1(lntl'W€JU'j~:lJ1ru, ~ltl'Utl'lJeJ(lbb~tl TLC ~m~\ii''U!?l1vll 61~m tJ (solvent front) 11 

3 . b~~tJ:W TLC tank bl?1tJH!?l1vll61~611tJ~bVl:lJ1~61:w1611tl'lJ1I?1bbn1 ,rtlL11m~m~m€J(l:lJ1 
1~61 (l1 tl 'lJ1 1?1 bbn1bl?1 tJ1~ fl 'j~ 1?11~fl'j eJ (lVl1 'U ~1J11tl1 tl'lJ1 1?16bn1 b6~1 b(91 ~ tJ:W bb~tl fl 'j~ 'J fltJ 1?11l' b~ €J 1 ~ 
'lJ1 1?1 bbn1 ~:W!?l1 ~1 tJ1€J'lJ eJ(l!?l1vll61~611tJ 
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4. t11 bb~'U TLC ~'il~6'1 l'H'1n~ bb~lhJ~:W ~-:J1'U'1rl ~bb nl~~:W~l ~"dtJ1€l'U€l -:J ~'l'vh f1~m CJ~-:J, , 
b\?1~CJ:wH U~~h'Ul~b bnl tJ~€lCJ1~~Tvh~~mmfl~€l'U~'il 'U~-:J 'j~(;i\J~l vll~~mCJ (solvent front) ~ 
nlV1'U~H t11bb~'U TLC €l€ln'il l n'Ul~bbnl tJ~€lCJ1~~l vll ~~~lCJ'j~bVlCJ'il'Ubb~-:J 

5. t11 bb~'U TLC 1tJVl~6'1€lUnl'j~~n~'Ubb6'1-:J€l~ \?1 ~lblm~\?1 (UV) ~f1l 1 :WCJ1 l fl~'U 254 
'U , 

'Ul1'Ub:W\?1'j 

6 . t11 bb~'U TLC 1tJtJ€l:W~lCJ developing solvent bbrKl t111tJ~'UU'Ub\?111'Wyh (hot plate) 

~€lruVlJl~ 50 €l-:JI"1WIlf1b'llCJ6'1 ~-:Jbn\?1nl'jbtJ~CJ'UbbtJ~-:J~, " 

3.3.4.2 nl ~ bbCJml 1~61tl~l~mVlflU fi fleJ~:w'U1f1~:W l1\?1ndlVJ bb61 ~ nl~Vl ~61eJuq Vl~'lJeJ,:j611~ 
b \?1~ CJ :Wfl€l ~:wubb nll~CJH''Ul~-:J (stand) bb~~~l~U (clamp) ~UfI€l~:wu1~~-:J Q lnnu~'U 

€l~tJ~lCJfI€l~:WU~l CJi:11~6'1~€l1~.:Jl 'Ul'Ub~ n,j'€l CJ 1.ifbb vi -:J bb nl~'Ui:11m~€l~tJ~l CJ~l'U~ l -:J U'j 'j 'il~l vll , " , 
~~mm~m'll'U~-:J1tJtJ'j~mrufl~-:JfI€l~:wubU~tl€lnU~ bU~ (stopcock) ~1 'U~1 -:J fI€l~:w'U1~~lvll ~~m CJ 
1VI~€l€ln €l ~ l -:J.ifl "1 b~€l1~'W€l-:J€l1nll"1bbf1dJ€l~n'Ui:11 ~tJ€lCJ t11~~ nlb'il~ t:.J?l:wnU~lvll ~~mm~m'll'U1~ 
b<Ul n'U b~€l~€l ~ n 'Unl 'j bn~'W€l-:J€l1 nll"11'U fI €l~:WU bb~lt111tJ'U'j'j~1'UfI€l ~:WU A€l CJ"1 'U 'j'j~~~nlb'il ~ 
~ ~1ill~~~(J)€l bb~~6'1Jlb6'1:W€ln'U'V'I~€l:W~~bU~~tl€lnU~ bu~~1'U~ 1 ~ f1€l~lJ'U1~~l vll ~~m CJ1VI ~ ~l'U€l~l~ 
.ifl"1 bb~~A€l CJ"1 tJ-r'U~lVl,j'11~b~CJU1~CJ nl'jbfll~fI€l~lJU b Ul"1 b~€l1~~~ nl b'ilm~ CJ~~l1'UfI€l~lJU 
€l ~ 1 ~ 6'1 J 1 b 6'1lJ €l b~ €l U 'j 'j 'il, ~ ~ n 1 b 'il ~ b6'1 ~ 'il bb ~1 n tJ ~ €l CJ 1 ~~1 vll ~ ~ f11 CJ ~ ~ ~ ~ 'il 'U bVI ~ €l tJ 'j ~ lJ 1 ru 

5 b'll'U~ blJ \?1'j bVl1J€l ~lVl,j'l~~ nl b'il~ ~ ~U~~ tl €lnu ~ b U ~~l 'U~ l ~'U€l-:JfI€l~lJU t116'1 l 'j6'1 n~'ill n \?1~U'U 
bb ~~lJ~'V'I€l n ~1~t:-J~~~~~lJ l f1~ nnU~~ nlb'il~1~b <Ul n'U'il'U ~ l 'U bb~~U'j'j~ f1 ~1'UfI €l ~lJU.ifl"1 1~CJ'j~1~ 
€l~11~jJ'W€l~€l1nll"1 tJ-r'U~lVl,j'11~b~CJU Q~~l~~l'U1'UfI€l~lJ'U1~6'1~€l1~~lCJ~l vll ~~f1 1 CJ b~n b'll'U1'U 

tJ~mrub~ n,j'€l CJ 'ill ml'UtJ~€lCJ1~'j~~U'U€l~6'1l'j~~mCJ~~~-:J'il'Ubn€lU~ -:J ~lVl,j'l 'U€l -:J ~~ nl b'il~ bb~~~ -:J 
'IJ ~ ~ €l fI €l ~lJ U ~1 CJ ~1 vll ~ ~ ~ 1 CJ 1 ~ CJb ~ CJ -:J flll:W jJ,ff l,j' €l CJ 1tJ Vll,ff'U m n 1 ~ bb n 6'1 1 'j b ~ nb 'Il 'U 100 

btJ€l~b~'Uvl 6'1 l'j t:-J 6'1lJ'j~Vl'h~b~m'll'Unu1~flf1€lbjJbVl'U 5 10 20 30 40 bb~~ 50 btJ€l~b~'Uvl 

6'1l'jt:-J6'1m~W)l~b~m'll'UnUb€l5~€l~~b\?1'j\?1 10 20 30 40 bbf1~ 50 btJ€l~b~'Uvl bb~~blJVll'U€l~ 

100 btJ€l~b~'Uvl 1~m~lJ~lvllf1~mmb(J)~~'lJU~fI~~~ ~ 200 ~f1 ~~m~~1 tJ vll nl 'jbn'U6'1l'j~~mCJ~ 
b1 n'IJ~ €l€lnm f1~~~ ~ 20 ~~ ~~ \?1 'j t116'1l 'j ~~m CJ~tI n'1l~ €l €l nlJl bb (J) ~ ~~'UmVl~6'1 €lUl 1jJ €l ~ fh.b~ n €l'U 
'U 'U 

Vll~ bfljJ bVljJ€l n'UVl~ €l1:ll 1~ CJ H'15Vi'U bb~ ~ bCJ €l~1f1'jm1\?1 ml~ (TLC) 'ill ml'U:;;j ~vl l nl 'j'jllJ6'1l 'j~ 
bVljJ €l'U n'U1'Ubb(J) ~ ~~'U (fraction) b<U 1~1 CJ n'U bb~ ~t111tJvll nl'j 'j ~ bVl CJ n€l 'Ut111tJ vll nl 'j Vl ~6'1€lU~Vl~1 'U 

n l 'jcJu t~ n l "J ~ €ln bb~~ n l"J b'il~t1J b ~'U1\?1'U €l -:Jl'1lVl'1l1'U,ff'U\71 €l'U1'l €l1 tJ 
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3 .3 .5 n1'':i~ WI ~ eJ'IJ nl'':iEJ'U ~~n1'':i ~ eJ nbb61 ~n1 <J b~ ~ru b~'Ub(9)'lJeJ ~ lou'VlOU'lJ eJ ~m <Jb b~ 61 ~.ff'W 
'" 

1. 'l11~1'~i.ff'W (fraction) ~ni,nhvltrn bb61~ b~ml1-11Vflf?i'':i::;(?)'Um l d ..Jb'ulJi'W(9)llJ~ nTVl'WWlAeJ 

100 ppm lW1tJ~~~eJ'Ubu~tJ'UbVitJ'Un'Ut11ni'W 
2 . 1~~I':i~n~~n.ff'W (fraction) ~::;(?)'UrnllJbilJi'WAeJ 100 6l-:J1'W~I'Wb'Wl~~I'Wl'W 5, 

:lJ61~~(91':i ;-11'W'Jl'Wb'Wl::;':ieJ -:J f?i'''wm~~T\~b'Wl::;blJ~~ 'V'hm':iVI~61eJ-1 5 ~1 
3 . 'l11'Jl'Wb'Wl~m~~I':i~n~bbAl1u1~1'W(I)~WlAl'WbtJ'Wn 61 1 24 il1lJ-:J b ~eJ1~~1 61 ~6lI tJ':i~bVltJ 

"" 
'J'WVllJ~ 1V1bVl~mb~~I ':i~~n~1f?i' 

4. b~lJt11 n i'W 5 :lJ61~~(91':i(9) eJ'J l'Wb'Wl~ 'l111 U b'W l ~blJ~~l'1l.w'1l 1W1tJ'l11 blJ~~l'1l.w'1l1~61-11u1'W 

'Jl'W b 'Wl~ blJ~~~I'Wl'W 2 0 blJ~WI(9)eJ'Jl'W UWleJ1A':leJ'U'Jl'WbbAll l -11n'W~m'WeJruVlJl :lJVleJ -1un&i btJ'W , " 
b16ll 7 l 'W 

5 . u'WVim,J61m':i-1eJn 1~tJ'l1'UblJ~WI~:lhlnle-J~~'WbU~eJn~lJblJ~~;-1:lhlntJl1eJ~l -1 iieJtJ 2, 
:lJ61~blJ(91':i l~mllJtJll'1JeJ -1 ':ilmb61~m l lJtJll'1Jm(l)'Wl'1l.w'1l bb(9)61~'Jl'Wb'Wl~'V'h 5 ~1 bbAl'l111ueJ'U~ 
eJruVlJl:lJ 80 eJ-:JY'l1b"lJm~tJ~ 'W l 'W 24 il1lJ-:J bbAlt11lJ l i-1V11t11V1'l1mbVl-1 

, \J 

'l11e.J61ffif?i':IJ1r'hw ru b~mU~tJ'U bVitJ'UbueJ4 b~'W ~m':icJ'U~-:J m':i -1eJn b ueJ4 b~'W{)) nI':icJ'U~-1 
m IlJ tJll':i l n b U eJ4b~'W~nI ':icJ'U ~-1mllJ tJll(l)'W bb61 n UeJ4 b~'W~nI':icJ'U ~-1 J1V1'l1mbVI-1 '1JeJ -1 l'1l.w'1l 11'1 tJ 

H'~(91':ir11 'Wlru(?)-1d 
" 

bUeJ4b~'W{))m':icJ'U ~-1 n1 ':i-1eJn {1 - (TIC) } x1 00 


C bb 'VI 'W ~1'Wl'WblJ~WI~-1Eln1W1mtl ~tJ1'W'1ll'1 m'U AlJlW1tJH'Jlni'W
, , 
T bb'VI'W "ill'Wl'WblJ~I'1~-1eJnll'1mtl~tJ1'W'1lI'1~I':i~n~, 

bUeJ4b~'W{))nI ':icJ'U~-1mllJtJl1';iln {1 - (TIC) } x1 00 


C bb'VI'W All lJ tJl1'1JEl -1 ':iln1l'1mtl~tJ1'W'1ll'1m'UAlJ1W1tJH'Jlni'W
, , 
T bb'VI'W Al llJtJll'1JeJ -1 ':ilnl~mtl~tJ1'W'1lWl~I':i~n~, 

t,UEl4b~'W~nI':icJ'U~-1 mllJtJl1~I(1)'W {1 - (TIC) } X 100 


C bb'VI'W mllJtJl1~I(1)'W1l'1mtl~tJ1'W'1l~m 'U AlJ1l'1tJ1iJlni'W
, , 

T bb'VI 'W mllJtJ l1~I (1)'W1I'1mtl~tJ1'W '1l,I'1~I':i~ nl'1 


bUeJ4b~'W~nI':icJ'U~-1 J1V1'l1mbVl-1 {1 - (TIC) } ><1 00 


C bb'VI'W t11'Vl'l1mbVl-11I'1mQ~tJ1'W'1l~m'UAlJ1~tJH't11ni'W
, . 
T bb'VI'W t11V1'l1mbVl-11~mQ~(J1'W'1l 1'1 6'1 1 ':i~nl'1, 
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1 (?) (l1 f11J 25 54 - 30 n'UcmJ'U 2555
, 

d 0

3.6 6'lfl1'W'V1'V11fl1~'V1~m)\l 



I 
aI 

U'VI'VI 4 

nl'~~m~l n1~iJ'U~~n1~~Bn bbi,1::;n1Wi)~b\Jb~'Ul(?)'lJB ~ V!~l1'~'\m;~b'utrr'IJ~'lJh!'UloUTd 1~w1oU 
?l1~?ln~1''inn1 'U 'lJB~(?)::;U'U bbi,1::;lJ::;vmn ~1Ji':lJ1"iJlnn1~V!:Wn6b'U'U Maceration bbi,1::;bVlA'UAn1~?lnV1bb'U'U 
Sequential Extraction Ji'ltJ(i)'J'Vlli,1::;i,11tJ 3 'lJ'UV1AB b~m'll'U bBVimbBGSb(9WI bbi,1 ::;blJVl1 'UBi,1 ~mn1~VlV1i,1B~ 

OJ 

~1'a6'1f1~ " " fl 1 111b'IJlJ 'IJ 'U 

(ppm) 
" 

b tJ eJ ~bsli'Ul1ln1 'J~'U~~n1 'J ~eJ fI 

1,000 53 .45 

Hexane 2,000 65 .43 

3,000 68. 39 

1,000 68.78 

EthyLacetate 2,000 75.44 

3,000 74.09 

1,000 58. 99 

MethanoL 2,000 69. 51 

3,000 70.22 

"iJ ln (?)l';il~~ 4. 1 ?l1~?lnV1"iJln1'U(9l::;u'UJi'ltJ Ethylacetate ~~mllJboUlJoU'U 2,000 ppm ~ 
btJB 1b~'U11l n1~iJ'U~~n1~~Bn'IJ B ~l'lJ~'lJ?l~~?lV1 ~1'U ?ll ~?lnV1"iJ ln1'U(9l::;U'UJi'ltJ Hexane Al1lJboUlJoU'U

'J , 

1,000 ppm jJ btJ B1b~'U~n1~tJ'U~~n1 ~~B n 'UB~1'lJ~'lJ~1~~V1 
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"' ~1''Hln(9f " " f11 1lJb"IJlJ"IJ'U 

(ppm) 
" 

btleJ{ bs1i'U ~n1'a~'U ~~ n1 'a ~eJ fl 

1,000 65.87 

Hexane 2,000 69. 42 

3,000 70.89 

1,000 59.90 

Ethylacetate 2,000 60.1 8 

3,000 63.98 

1,000 56.89 

Methanol 2,000 59.0 1 

3,000 60.44 

"iJ1fl(?l1~1~~ 4. 2 ~1~~n(9f"iJ1f11ulJ:;y.jeJfl~ltJ Hexane ~ijA11:Wb-tJ:w-tJ'U 3,000 ppm 

ij btJB1b~'U19i fl 1~tJU~~ fl1~~Bfl"IJB ~ 1"IJ~"IJ~~~~(9f ~1 'U 6'l1~6'ln(9f "iJ lfl1U)J:;y.jB f1 ~l tJ Methanol 
'\J , 

A1 11Jb-tJ:w-tJ'U 1,000 ppm ij btJB1b~'UI9ifl1~tJU~~fl1~~Bf1"IJB~1'b~'b~1~~(9f 
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'" 61 1'Hln~ " " r111~b"v~"v'U 

(ppm) 
" 

btJ eJ {bsU'U(~i n11'E1'U E1,:j r111 ~Ell1 ':il n 

1,000 65.78 

Hexane 2,000 67.49 

3,000 66.32 

1,000 74.96 

EthyLacetate 2,000 76 .5 9 

3,000 79.0 1 

1,000 70.7 3 

MethanoL 2,000 73 .22 

3,000 73.94 

.,.
'illf1(111':il,:j~ 4.3 ~:n.i6'fn(i)'illf11'U(11~'I1'WtKdCJ Ethylacetate ~iJfnl:lJboV':lJoV''W 3,000 ppm :lJ 

b'\J€J~b~'W191 f1l':itJ'U~,:jfn l :lJE.Ild'ilf1'IJ€J,:jl'IJ~'lJ6'f,:j~6'f(i) ~d'W 6'f l 'i6'fnVi'il l f11 'U(11 ~ 'I1'WtKdCJ Hexane fnl:lJ
'J , 

boV':lJoV''W 1,000 ppm iJ b'\J€J~b~'WI91f1l'itJ'U~,:jfnl:lJE.Ild'ilf1'IJ€J,:jl'IJ~'IJ~l~6'fVi, 
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6'll'mn~ " " W"JllJb'lJlJ'lJ'W 

(ppm) 

.­
btJfl { bsiJ'W~n11"iTUiT'lf1'dllJtJ 1'd~1 l'i''W 

1,000 65.59 

Hexane 2,000 64.32 

3,000 66.9 1 

1,000 65 .28 

EthyLacetate 2,000 69.72 

3,000 70. 15 

1,000 64.59 

MethanoL 2,000 68.75 

3,000 69.11 

"'iJln(?ll1"l-:)~ 4.4 61l'H'fnr;)"'iJlnlu(?l~u\J l'i''':w Ethylacetate ~iJmllJb.u:IJ.u'U 3,000 ppm iJ 

b'\Je:l~b~'I.J('lnl JtJ'U~-:) ml:IJtJld~l~'U'lJe:l~l'lJVl'1J61-:)~I:1\?1 ~d'U 1:1 1 Jl:1n\?1"'iJ l nl'U(?l~u'U~dtJ Hexa ne ml:IJ" , 
b.u:IJ.u'U 2,000 ppm iJ b'\Je:l~b~'U~nlJtJ'U~-:)ml:IJtJld~l~'U'1Je:l~l'1JVl'1J~l~~ \?1 
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6'f11'61n~ 
21 21 

fl11lJb"lJlJ"lJ'U 

(ppm) 

" " 
btl eJ 1 b~'U(9)n11'El'U El.:!'lll'VlUnbb~':! 

1,000 67.03 

Hexa ne 2,000 68.94 

3,000 69.07 

1,000 70.1 5 

EthyLacetate 2,000 75.42 

3, 000 74.39 

1,000 74.34 

MethanoL 2,000 75.48 

3,000 77 .91 

'iJln(91l'n:JVl 4.5 G'11~G'1n~'iJln1u~~uw;),:ltJ EthyLacetate ~iJwnlJb-UlJ-U'U 2,000 ppm iJ 

btJ'i)~b~W'i f11~cJut,:nrl'Vl'l1mb~..:J'U'i),r'J'1J~'1JG'1..:J~G'1~ ~J'U G'11~G'1n~'iJ ln1u~~u'U~JCJ Hexane f'nllJ 
\J , 

boUlJoU'U 1,000 ppm iJ btJ'i)~ b~ 'U(9) f11~cJu t..:JJ1'Vl'l1nmX..:J'U'i)..:Jl'1J~'U~1~~~ 
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'" " " 6l1';i6'l n~ Wn :lJb"U :lJ"U 'U .­
b'\JeJ {b.u'U~n1 "j~'U ~\lfl1 1 :lJ m 1';i1 n 

(ppm) 

1,000 71.12 

Hexane 2,000 79.95 

3,000 78.78 

1,000 65.45 

Ethylacetate 2,000 65.99 

3,000 69 .80 

1,000 62.98 

Methanol 2,000 65.09 

3,000 66. 47 

~1n(?1l'.i1\l~ 4.6 ?!1';i?!n~~1n't'U:lJ~'V'-mn~";lCJ Hexane ~ilf'r;n:lJboU:lJoU'U 2,000 ppm 

ilb'\JB1b~'U~nl'~~'U~\lm1:lJCJ1J';i1n'UB\l1'UV;'U?!\l~?!~ ~J'U ?!1';i?!n~~1nltJ:lJ~'WBn~J~ Methanol 
'J ,.., , , 

m1:lJboU:lJoU'U 1,000 ppm il btJeJ4b~'U~n1';i~'U~\lm1:lJCJ1J';i1n'UeJ\l1'U-w'tl(?hVl?!~, 
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<V 

6l 1'a61flV1 " " fl 11:Wb'lJ:W'lJ'U 

(ppm) 
" r!~ r! Q"IOJ oil 

btJ eJ 'a b"IJ'U (1l fl1 'a8'U 8 ~ fl11:W 8116'l1 (1l'U 

1,000 69. 05 

Hexane 2,000 70. 44 

3,000 72. 59 

1,000 64.98 

Ethylacetate 2, 000 70.03 

3,000 69.95 

1,000 64.43 

Methanol 2, 000 68. 11 

3,000 67.8 1 

"iJln(9l1'J l~Vi 4. 7 ?ll'J?ln(i)"iJln1'U:w~'V'mn~';lCJ Hexa ne ~iJfI11:JJboU':JJoU''U 3,000 ppm 

iJb'Lr~1b~'W~ n1'JcJ'U~~fI11:JJtJld~1 (9]'W'lJe:J .;jl'1J'V1'lJ?I.;j~?I(i) ~d'W ?ll'J?ln(i)"iJln 1 'U:JJ~'V'mn~d(J Methanol 
'\J v 't , , 

fI11:JJboU':JJoU''W 1,000 ppm iJ btJe:J1b~'W~n1'JcJ'UcJ~fI11:JJ(J l d~1(9]'W'lJe:J.;jl'lJ.v;'lJ~hVi~(i) 
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"' 6'l1~~n~ " " fI11:lJb'lJ:lJ 'lJ'U 

(ppm ) 
" " btJeJ{ b~'U~f11~flU fl.:j'lhvltJnbb VI.:j 

Hexane 

1,000 

2,000 

3,000 

73.42 

78 .43 

76.85 

Ethylacetate 

1,000 

2,000 

3,000 

66.59 

69.43 

68.12 

Methanol 

1,000 

2,000 

3,000 

62.2 1 

64.98 

66 .11 

~ln(9)l';il.:J~ 4. 8 611';i61tl(91~ln1u:lJ~'Vfi)nl7i',.ltJ Hexan e ~~ml:lJ boU':lJoU''U 2,000 ppm 

~ btJe:d b~'UI'lnl';iEJut.:JthvI'UmbVI.:J'lJeJ .rr'lf~'lf61.:J~61(91 611'U 611';i61tl(91~1 n 1 'U:lJ~'V'leJn~l EJ Methanol
\J , 

ml:lJboU':lJoU''U 1,000 ppm ~ btJeJ~b~'Ur;nl';iEJ'Ut.:Jthvn1mbVl.:J 'lJeJ ,rr'lf~'lf~1~~(91 
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" " 
4.3 ~6'l"I.JeJ -:J~11bb~6'l~oU'W ~ eJ f11 1fJ'U fJ-:J f1 11-:JeJ f1 bb 6'l~ f1 11 b"i1~qJ b~ 'U1~"l.JeJ-:J1"ll.w"lJ 

(;l 111'lvi 4. 9 bb?l~'l btJeJ~b~'U1'inl':icJ'Ut'lnl':i'leJ mb(;'1~ nl'Wi)~qJ b~'U1(;l'UeJ'll'1I'W'U'UeJ'l?ll'H'l n~ 
.rr'U Ethylacetate ,\l1n 1 'U(;l~U'U 

" 
-u'U (f raction ) 'U eJ .:j 611 1 61 n~;u l n EthyLa cetate 

(100 ppm) % 

F3 F4 F5 
" 

F1 F2 

70.21 49.50 62 .27 nl':icJ'UcJ'lnl':i'leJn 75 .91 56 .32 
" 

65.32nl':icJ'UcJ'lml~tJ11':iln 78.32 61.23 69.87 56.21 
.., 

nl':icJ'UcJ\lml~tJ11~'U 63.55 79 .08 54.1 2 68 .9 4 52. 23 
" " 

nl':icJ'UcJ\l'lhvl'IlnbbVl\l 76 .99 67.2 159.52 68. 77 53.96 

'\l1 n(;ll':il'lvi 4.9 ?l1':i?ln~'OJ l n1'U(9I~u'U~ltJ Et hylacetate ml~boiJ~oiJ'U 100 ppm 

.rr'U F 1 ihtJeJ1b~'Uiinl':icJ'Ut\lnl':i\leJn btJeJ1b~'Uiinl':icJ'Ut\lm l ~tJ11':il n btJB1b~'Ul'inl':icJ'Ut\lml~ 
tJ11~'U bb(;'1~ b tJB1 b~'U1'inl':icJ'U t\l'l.hVI'll mbVI'l?l\lvi?l~" , 

61J'U.rr'U F4 ~btJB1b~'Ul'inl':icJ'Ut\lnl':i\lBn btJB1b~'Ul'inl':icJ'U~\lml~tJ11':iln btJB1b~'U1'i 
nl':icJ'Ut\lm l~tJ 11~'U bb(;'1 ~ b tJB1 b~'U1'inl':icJ'U t\l'lhvl'lln bb VI\l~lvi?l~, 
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(9l111'l~ 4.1 0 66?1 ~'16U€l46~'Ul'lnl1cJ'U~'lnl'J,re:Jm6!;l~nl161il~11!6~'U1(i1'U€l'l'r'lJV1'IJ'U€l'l?11';u1n~ 
.ff'U Hexane 1il1n1'UlJ~yw n 

.­

6U€l46~'Ul'lnl1cJ'U cJ'I 

% 

.­
oU'U (fraction) 'U €l 'l611161ti'~'\Jln Hexane 

F1 F2 F3 F4 F5 F6 
" 

nl 'JcJ'UcJ'l nl1 'l €ln 56 .32 48.21 64. 28 68.21 51.21 45 .39 
" 

nl1cJ'UcJ'lfl11lJ tnl'J1n 57.84 48.41 64. 81 70 .29 52. 47 46.8 8 
OJ 

nl'JcJ'UcJ'lfl11lJtnl ~'U 55 .02 47.68 67.32 73 .24 54.91 47.59 
" OJ 

nl'JcJ'U cJ'l'l1TvI11n mii'l 56. 96 48.09 65.87 73 .80 53. 38 46.33 

d " 
1il1fWl1'Jl'1Vl 4.10 ?11'J?1n~1il1n1'UlJ~~€ln~lCJ Hexane fl11lJ6-UlJ-U'U 100 ppm o/J'U F4 

:lj 6U€l46~'U l'l nl 'J cJ'U ~'1 nl'J'l€l n 6U€l4 6~'Ul'lnl'JcJ'U ~'1fl11lJ tn l 'J1 n 6U€l16~'Ul'lnl1cJ'U ~'1fl11lJtnl~'U 
66!;l ~ 6 U€l4 6 ~'Ul'lnl1cJ'U ~'lJ1'\1j11n 66 tii'l?1'l~?1~ 

'U , 

~1'U.ff'U F6 :lj6U€l16~'Ul'lnl'JcJ'U~'lnl'J'l€ln 6U€l16~'Ul'lnl'JcJ'U~'l fl11lJtn111n 6U€l1 6~'Ul'lnl1 
cJ'Ue'lfl11lJml~'U 66!;l~6U'e:J46~'Ul'lnl'JcJ'U~'lJ1'\1j11n66tii'l~1~?1~, 



I 
ClI 

'U'VI'VI 5 

~'a'lJ ~~n1''j'VI ~~H)\l eJJl'lJ'a1~~~ bb~~~eJ b~'WeJ bb'W~ 
q 

1. 6'l1':i6~n(?J\Jln1'U~~u'U~'-,w Ethylacetate ~lJfrn:l..Jb'U:!J'U'U 2,000 ppm lJl'tJeJ1b~'Ul'lnl'J 
cJ'Ut.:jnl'J.:jeJn'lJeJ.:jl'IJ-W'IJ6'I.:j~6'I(?J ~1'U 6'll'J6'ln(?J\Jln1'U~~U'U~1(J Hexane ml:UboiJ:uoiJ'U 1,000 ppm" , 
lJ b ueJ1 b~'U I'lnl'J cJ'Ut.:j nl'J.:j eJ n'lJ eJ.:jl'IJ-W'IJ~l~6'I(?J, 

2. 6'll'J6'ln(?J\Jln1'U:U~~eJn~1(J Hexane ~lJml:UboiJ:uoiJ'U 3,000 ppm lJbueJ1b~'Ul'lnl'J 
cJ'Ut.:jnl'J.:jeJn'lJeJ.:jl'IJ-W'IJ6'I.:j~6'I(?J ~1'U 6'll'J6'ln(?J\Jln1'U:U~~eJn~1 (J Methanol ml:UboiJ:uoiJ'U 1,000" , 
ppm lJ bUeJ1b~'Ul'lnl'JcJ'Ut.:jnl'J.:jeJn'lJeJ.:jl'IJ-W'IJ~l~~(?J 

1. 6'l l 'J6'ln(?J\Jln1'U{?)~U'U~1(J Ethylacetate ~lJml:UboiJ:uoiJ'U 3,000 ppm lJbueJ1b~'Ul'lnl'J 
cJ'Ut.:jflll:utJll'Jln'lJeJ.:jl'IJ-W'IJ6'I.:j~6'I(?J ~1'U 6'll'J6'ln(?J\Jln1'U~~U'U~1(J Hexane ml:UboiJ:uoiJ'U 1,000" , 
ppm lJ bUeJ1b~'Ul'lnl'JcJ'Ut.:jml:utJll'Jln'lJeJ.:jl'IJ-W'IJ~l~6'I(?J, 

2. 6'll'J6'ln(?J\J ln1'U~ ~u'U~1 (J Ethylacetate ~lJml:U boiJ:uoiJ'U 3,000 ppm lJ bueJ1b~'Ul'lnl 'J 
cJ'Ut.:jml:utJll6=lll?1'U'lJeJ.:jl'IJ-W'IJ6'I.:j~6'I(?J ~1'U 6'll'J6'ln(?J\Jln1'U~~U'U~1(J Hexane ml:UboiJ:uoiJ'U 2,000" , 
ppm lJ bUeJ1b~'U1'lnl'JcJ'Ut.:jflll:U (Jll6=lll?1'U'1Jml'IJ-W'IJ~l~6'I(?J, 

3. 6'll'J6'ln(?J\Jln1'U~~U'U~1(J Ethylacetate ~lJml:UboiJ:uoiJ'U 2,000 ppm lJbueJ1b~'U~nl'J 
tJ'Ut.:jlhvj'umbVf.:j'lJeJ.:jl'IJ-W'IJ6'1.:j~6'1(?J ~ 1 'U 6'll'J6'1n(?J\Jln1'U~~U'U~1(J Hexane flll:UboiJ:uoiJ'U 1,000" , 
ppm lJ bUeJ1b~'Ul'lnl'JtJ'Ut.:jlhmlmbVf.:j'lJeJ.:jl'IJ-W'IJ~l~6'I(?J, 

4 . 6'1l'J6'lnVl\Jlnb:U~~eJn~l(J Hexane ~lJml:UboiJ:uoiJ'U 2,000 ppm lJbueJ1 b~'Ul'lnl'JtJ'Ut.:j 
ml:utJll'nn'lJeJ.:jl'IJ-W'IJ6'1.:j~6'I(?J ~1'U 6'll'J6'lnVl\Jln1'U:U~~eJn~1(J Methanol ml:UboiJ:uoiJ'U 1,000" , 
ppm lJ bUeJ1b~'Ul'lnl'JcJ'Ut.:jml:utJll'Jln'lJml'IJ-W'IJ~l~6'1(?J, 

5. 6'll'J6'1n(?J\Jln1'U:U~~eJn~1(J Hexane ~lJml:UboiJ:uoiJ'U 3,000 ppm lJbueJ1b~'U(;jnl'JtJ'Ut.:j 
ml:U(Jll6=lll?1'U'lJeJ.:jl'IJ-W'IJ6'1.:j~6'I(?J ~1'U 6'll'J6'1n(?J\Jln1'U:U~~eJn~1(J Methanol " . 
ml:UboiJ:uoiJ'U 1,000 ppm lJ bUeJ1b~'Ul'lnl'JcJ'Ut.:jmlJ.J(Jll6=lll?1'U'1JeJ.:jl'IJ-W'IJ~l~~V1 
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6. 6'l 1 'j6'ln(i1'<\J1n1'\J~~'V'reJn~1~ Hexane ~:lJA11~b.u~.u'U 2,000 ppm :lJbtJeJib~'Ul?i'nl'j~'\J~~ 
Jl'\trumb~~ '1JeJ~l'1J~'1J6'l~~6'l(i1 6'l1'U 6'l1'j6'ln(i1'<\J1n1'\J~~'V'mn~1~ Methanol" , i.I ..... I , 

A11~b.u~.u'U 1,000 ppm:lJ btJeJib~'Ul?i'nl'j~'\J~~l1l'vll1mb~~'1JeJ~l'1J~'1J~'hVl~(i1 

1. 6'l1'j6'ln(i1'<\J1n1'\J(?)~U'U~1~ Ethylacetate A11~b.u~.u'U 100 ppm ~'U F1 :lJbtJeJib~'U1?i' 
nl'j~'\J ~~ nl'j ~eJ n btJ eJib~'U1?i' nl'j~'\J~~A11~ ~11'j1n btJeJib~'U1?i' nl'j~'\J ~~A11~m1~'U bUl~ b tJeJi b~'U1?i' 

Q.I Q.I " " 0 QJ V CII, 
nl'j~'\J ~~'U1Vl'U n bb Vl~6'l~'Vl6'l(i1" , 

6'l1'U~'U F4 :lJbtJeJ4b~'Ul?i'nl'j~'\J~~nl'j~eJn btJeJib~'Ul?i'm'j~'\J~~A11~~11'j1n btJeJib~'Ul?i'nl'j 
v v V I I 

~'\J~~A11~m1~'U bbfl~b'\JeJib~'Ul?i'nl'j~'\J~~111Vll1nbb~~~hVl6'l(i1, 

" 
2. 6'l1'jG'1n(7)'<\J1n1'\J~~'WeJn~1~ Hexane A11~b.u~.u'U 100 ppm i'U F4 :lJbtJeJib~'Ul?i'm'j 

~'\J~~nl'j~eJn btJeJib~'Ul?i'nl'j~'\J~~fn1~m1'j1n btJeJib~'Ul?i'nl'j~'\J~~A11~~ 11~'U bbfl~ btJeJib~'U1?i' 
" " ,

nl'j~'\J ~~111Vll1n bb ~~6'l~Vl6'l(i1" , 
~1'U~'U F6 :lJbtJeJib~'Ul?i'nl'j~'\J~~nl'j~eJn btJeJib~'Ul?i'nl'j~'\J~~A11~~11'j1n btJeJib~'Ul?i'nl'j 

~'\J~~A11~m1~'U bbfl~btJeJ1b~'Ul?i'nl'j~'\J~~J1Vll1nbb~~~1~6'l(i1, 

5.2 elihJn m·.J6l 

nl'j~mnnl'j~'\J~~nl'jnl'j~eJn bbfl~nl'jb'<\J~~b~'\Jb(?)'1JeJ~Vl~l -r~'Un~~ btJ'Ul'iJ~'iJ1 'U'U1.u11 b(7) ~ 
1oli6'l1'jG'1n(7)'<\J1n1'\J '1JeJ~(?)~u'U bbfl~~~'WeJn ~1~m'<\J1nn1'jVl:wmb'\J'\J Maceration bbfl~b'VlA'WAnl'j6'ln(i1bb'\J'\J 
Sequential Extraction ~1~\?h01fl~m~ 3 'iJ'W(7)AeJ b1jm'1J'U beJ~flbbeJ~b(?)(?) bbfl~~'Vl1'UeJfl 

'<\J 1 nt:.J61 nl'j ~mn:lJtJ'j~ b~'U~111~1 eJ.ntJ'j 1 ~\i1~d 
1. 6'l1'j6'ln(i1'<\J1n1'\J(?)~U'U~1~~h0161~m~B'U'Vl~8AeJ Ethylacetate ~:lJA11~b.u~.u'U 2,000­

3,000 ppm:lJbtJeJib~'Ul?i'nl'j~'\J~~m'j~eJn'1JeJ~l'iJ~'1J6'l~~6'l(7) b~eJ1116'l1'j\i1~n~111tJvl1 nl'jbb~ n~l~" , 
b'VlA'WA'Vl1~bA'jmb'Vlm1vJ~'W'\Jl1 G'11'jG'1n(7)i'U F1 :lJbtJeJib~'Ul?i'nl'j~'\J~~m'j~eJn6'l~~G'1(i1 btJeJib~'U1?i'" ,
nl'j~'\J ~~A11~~11'j1 n btJeJ1b~'U1?i' nl'j~'\J ~~A11~~11~'U bb61~ btJeJib~'U1?i' nl'j~'\J ~~J1Vll1n bb ~~G'1~ 

" 

2. G'11'jG'1n(7)'<\J1n1'\J~~'WeJn~1~1i11vll61~m~B'U'Vl~8AeJ Hexa ne ~:lJA1 1 ~b.u~.u'U 2,000­

3,000 ppm :lJbtJeJib~'Ul?i'nl'j~'\J~~m'j~eJn'1JeJ~l'iJ~'1JG'1~~G'1(i1 b~eJ1116'l1'j\i1~n ~ 111tJvl1m'jbb~n~1~" , 
b'VlA'WA'Vl1~bA'jmb'Vlm1vJ~'W'\Jl1 6'll'jG'1n(7)~'U F4 :lJb tJeJib~'U1?i' nl 'j~'\J~~nl'j~eJnG'1~~G'1(i1 btJeJib~'U1?i'" , 
n1 'j ~'\J ~~ A11~ ~11 'j1 n b tJeJi b~'U1?i' n1'j~'\J ~~ A11~ ~ 1 1 ~'U bb61 ~ btJ eJ i b~'U I?i' n 1 'j~'\J ~~J1Vll1n bb ~~G'1~ 
'VlG'1(7) '" , " 
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1'UnlJ"l~tJ~e:J1umJ"~nlJ"fimnnlJ"cJ'Ut'lnlJ"'le:Jmb(;j~nlWil~~L~'U11'1'lJe:J'l1'lJYI'lJ l{?ltJ'YllnlJ" 

bLtJn?1lJ"~'lJ"~v1'Ul:lJb(;jn(;j bL(;j~1.rr~1'U'lJe:J'lYl'iJ~'l ';i)lnJln L:IJ~{?l {?le:Jn L L (;j ~r-J (;j b~8';i)~1~-umJ(;jf1'Vli, ~ "I 

nlJ" cJ'U t'lnlJ" 'l8 n bb(;j~ nlJ" b ';i)~ru b~'U11'1'lJe:J'l1'iJYI'Ij~m'U()1'U L~mu'U-u8:IJ(;j 6'llVl~'U nlJ"f1{?l b~8 n?1lJ"?1 n{?l 
~ ~ 

';i)lnYl'iJ?1:IJ'U1~J"1 UVll 1 ~'U~?1'VlBbL(;j~vr(9JJ'Ul~8tJe:J{?lnlJ"1~tJ1 'UL~'l~lru'iJ8~81U, , 



• • 

• • 

m'.iru rn ?l'(J'U(9)~ ?l~'UYl1 . 2544. n1 '.iYlWl61eJ 'Ub-deJ 'ItX'U b~eJVllU 'a~bflY1"UeJ'I611':ibflm'UW'U 
Aru:;lWJ11'11?l(9)1bb~:;bYl A1'U1~~ ?lmu'U '.i1'UJlD~~'U Yl 1 

bml1 CJA~ ?l~'.i l 2547. ~a 'lJeJ'I61 1 '.i61nWl~ lnliUt)1~ (Typha angustifo lia Linn.) ~ eJ n1'.i. , " 
b~~ru b~ 'Ub(9) 'lJ eJ'IW 'U b b~~ n1'a~'U ~'1 b~eJ '.i l611 bVl(9)bJflW 'U . lYl CJ 1 1'1 1?l (9) '.i:!J Vl1Uru~(9) .'" , 

W1 1'.i11'(9)U :!Jru~'UYl1 2547. ~aYll'15a~n6'l'VnVi'lJeJ'I~Ylli 'Ul~nl'U bb Wl'l. lYltJTU~'U51YltJ11'11Ml'.i, 
:!J VlTUru~(9) . Uru~ (9)l Yl tJ1~tJ ?l mU'U bYlA1'U1~~~ '.i :;~eJ:!Jbml1b~lAruYlVl1'.im (?) m:;u'I .• 

UYl:w11~ b?l(9):; nru ru:; n1'aYl W161eJ'U t)Yl~tXl 'U'il 6'l:U~ 'lJ eJ '1 61~'U1~'.ihm 11'.i?l1'.im:!J1Yl tJ l 1'11?l(9) ~ 
rn'.ibb~Yl~ 44,2 (2545): 110-124 

~ :; btJ T5 ~'Ul'U?l~'1 2544 . ~6'l'lJeJ'I611'a56'l~b6'l ~15 n~ln611:!J b~ eJ (Eupatorium odoratum 

Li n n.) ~eJ n1'a '1 eJ nbb6'l :; n1 '.ib~~ru b~'Ub(9)'lJeJ'IW 'UU6'l nbb6'l~1'UW'U'Ul'1'Uil Wl . 1'V1tJ1il~'U5 
'" " 

l-a'tJ bb"llb;tJl . 2531. ~6'l'V11 '1 bbeJ6'l~6'lb6'l~15fl'lJeJ 'I ~A1~U~61 (EucaLyptus CamaLdu Lensis) 

~i1~ eJ tX'UeJeJ'U'lJ eJ'I1mJ'.il 'U ~n~ . 1'V1 tJ 11'11 ?l(9)'J:!J'VI1 Uru~(9) Uru~(9)l'V1 tJ 1 ~tJ 

~Vl 1 ~ '1 mru:!JVl11 'V1 tJ1 ~tJ• 

l:!J~~'.i'.iru ~ '1 ~'.iv!:!J bb~:; ?lU'.i1ru bbnl m:; ~ l'1 n1'.ifi m~1611 'a ~'U ~'1 n1'.i 'l eJ n 'lJeJ 'I b :!J ~ W11'UW'U~ln '.i lfl 
1A'1 b~CJn 1 1'.i ?l 1 '.il 'V1tJ11'11?l(9)1bn ~(9)'J . 3 8 ( 6 )(vhf'l~): 299-302 (2550) 

http:eJ'I1mJ'.il
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~~'V'fJ 61l..:JG'1t.!5'V'1':i . 2535. ~61'V11 ~561~161vn5f1"lJeJ':l'r"lJVl"lJ6l1 1J 'VlJ.J l (Eupatorium adenophorum 

S preng.) ~eJ f)1'H:U~qJ b~ 1J1191 "lJ eJ ~ Vl "lJtJ ~ mb61~·r"ll Vl"llU l~"lJ iJWl 1'Vl tl1'U'V'I t.! 51 'Vl tJll"llMl':i 

J.J'Vll'UruoVl~ 'lJruoVl~l'VltJ1r;1tJ lJ'Vl11'Vl tJ1r;1mn~~':i1"l 1~~1 

G'1m'lJt.!1~tJ1'VltJ1I"llG'1~1 bb~~ b'Vlflbt.!1~ 8 bb 't4..:J'\.h~ b'Vl1"l1'VltJ .2546. 'Vl -rY-l ti l f)"j'Vl"lllu.niJ.nlf1 bBb6/jv
'U 

I91d\JeJeJmuv~1~ 12 (1) . Vl"lll.1lJ'U1Y-l·Hb61~Vl"ll1ivh~ b~lJ 1 : ~d)~mAit.! '<il1n~ .. " 

~'Uv'1n~ m.Jw,l'W(9)Jt.!1 . 2547. ~~'Vll..:JeJ~ m~'VnY1 n"lJtJ ..:Jbb'11t.!'VltJn~~t.!''IJ1n~~ rh~~v1t.! 1'VltJl'U'V'It.!5 

l'VltJ1l"llG'1~':ilJ'Vll'lJruoVl~ 'lJruoVlI911'VltJ1r;1tJ ~m'lJ'Ub 'VlA1t.!1~8'V'1':i~:utJlJbn~1 b~lAru'Vl'Vl1':i, 

tJlVi~tJ1 ~':i1~VlE bb~~Aru~ (2552) ~61"lJ tJ ~6l1'jl.1nWl:Ulf)11J Vl"ll1'U'Nri Anonaceae ~tJf)1"j'~eJf)"lJeJ~ 
bJ.J~Wl b b 61~f)1"j' b :U~ru b~Ubl91"lJ eN ~'Uf)~l 'Vlrul"lJ:U"j'~1J b b 61~~WJ f) b~f) bb 61~'Vlrul-r~'U f)., ., ., 


J1':iG'11':i1VltJll"ll~~1lJm u~ 25 Q 1 2552 t.! 115-1 31 
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