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ABSTRACT 

To study the effect biological activity of a fig tree extract using Sequential 
Extraction and use of fennentation Maceration using solvent 3 types of hexane, ethyl acid 
state, and methanol to extract 12 Chanin made. tested oral cancer cells (human mouth 
carcinoma: KB) lung cancer cells (human small cell lung cancer: NCI-HI87), breast cancer 
(breast cancer: MCF-7) anti-malarial. (Anti-malaria; Plasmodium falciparum) Microculture 
Radioisotope Technique used to test anti-tuberculosis (Anti-Mycobacterium. tuberculosis. 
anti-TB) to the Green fluorescent protein microplate assay (GFPMA). 

The results showed that extracts of the fig tree has anti-cancer Including breast 
cancer, lung cancer and oral cancer. Extracts of the fig tree does not have anti-tuberculosis 
and extracts of the fig tree shows some anti-malarial. In further research should study the 
molecular and biological activity of the fig tree from the roots, seeds, leaves, flowers and 
fruit to the biological activity of the data for a selection of extracts from medicinal plants to 
make. Purification and further develop research in the next commercial. 
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• ~!II ""T •8. ft'1'J.1'f1I'l1U1,flfl Nfltltl'U 

OJ J cf ~ 
9. m"'rJlrJl'f'J.I~ lt1f1f1 fltI'UM 

10. ft'1I1l'f1l1fU~/01J~nnn:::ft'1J 11J~tylfitllf1i~1'U~'U'VJfl'lfiifl tldfllt11h1il'i .:J1'l1~'lJl'Ulvt1iil 
11. qtlmt\m,r1.h~trJ'lJ1.1 flflijfli] 

12. m1t.ll~Ol'111' Nfltltl'U1'lJ'1.h~'Y11'Ulrl'UNflitl'i1t1n1J'\.fl'Wlfl 
cf QQ tI A 1q'" "1.4 tI.4 ~ CI I \II 51Q,I 

(lfltl fftlfl'U'U'Yl'U. 2523. 'lftl'W'I'ItU ItlUl1.:Jil'I::l'Ylft I'YlV ('lfij'Wqfl'l!lftlfffl'I-'lftl'W'Ultltl.:). flltl1'llltl 379 

JI <II ~ i tI fW A JI " 
'H'Ul. fffll'IJ'Ufll'H1'W'YlVUN'U 'YlU flltlfl1'Ill'W'YlV fll::'Yl'I1':)ffl1il'IfUq''U. 2542. NfI'W'U'lJ1'U1l1fl1fl 279 

l1'lh 1~ 1~1i'I'Itln'lf. ffl'Il'l;j fll tlff3d'U i'W'I i'YlU 'I1t1lflff'lffll'ItI i'Ylv. 2540. 618 'Hlh ) 
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.. 4 III .1 " ., '" 4
fll'n~'HJ11l'4'l1ffll'U 1l'41 (Preparation of Medicinal plants) lJl~fltl'UmVfl11fltlUn)fll'4'l1 

ffll'U 1l'41 flll1~'U~'Jmjnw'llffll'U 'l'41 flll l~mY'J'U~N'l '\ltl,3'rhffll'U 1l'41 flll1~lV11-W'll 

fflJ'U 1l'41 fl1n'n l1fflJ'U tl'4111'\l'Ul~H~tl~~III "'" 1'1" d 

(http://cyberlab.lhl.ku.ac.tbfelearn/faculty/agriculture/agri02/lesson.htm) 

fl1"!iflAIt18n'W'IIfI'2fUu '" " I 'W"!i2.2.1 '" 

QI" • d " tI •• ..:::s QI,.. i " '" 
2. fltll~8fll'4'1rrltlQ 'U'J-3f'f (Fanuly) 111tl genus ltlV'Jfl'U ItlV 'lIl1flfl'\ltl~ Chemotaxonomy 

., '" "" ...J, 11" '" "t •3. fltlm8fll'4'l1 'U'J-3f'fVl fltUflV-3fl'U ttlVtl~lfl Botamcaillfl~ Chemotaxonomy .. . I, .
'" 4 "t ., 1'1. I 4.. ... '" ~ 4 .... I 1'1 
4. fl11fltll~tlfl ttltJVI'J IlJl'4'l1V1~:t:fltlmtlflml1lJ'Ul'4'l1V111tl~ 'UlJ'i:t:LVlf'f IVIV 

.. u '''' " '" .. .1" • "t .12.2.2 ft1"!iAfltJft1tUJH'W'IIfI'S,I'U 1'W"!i Hl'U1 tl'UVl'il'4lJfl'ifll (2547 : 59-60) flfll'J ltlVffllJ 

.CI VI ~ Q J} Ad QI~"''' .a ~.ctQI1. l'4 'lIffll'U Ll'41V1 ~:t:'U 111 1fffltl 91 fl~11fl1191 'i1~18fl~fl'l!lfllI11~fl9lfl~ 1l'411::l'4'l111 fl1VWtl11 

... 1''' "' .. A.f! ., "t 4 II.J " ,
fl fl'l:lfll:t:fI t11tJfl'U 11 'itl11'lltlrW~ fl'U ttl vml'41:t:l'4 'lIfflJ'U 1l'41 Vll11tJ1fl!Lfl~'\lltl!lfl fl'U ~fl.:j~ 'i 'J~ fffl'U tJtJN 

'i tl 'UfIl'tl 'U 

2. fl1'i l~flfl!~'U-W'llffll'Ui l'41~ff11\JltU lj81Q9I111'lliitl'\lfl~-W'll ff1111'i Otlflfltltlflflflfl Nfl~ lj 
• .!\i~"".J ",.J
~1'U'J'U111fll'4tJ ll'4fl 11Itlffl1fffltlVl11lfll'4fltl-3'U 

.. 14 J} did.. Q,.. ,dA Q 

2.2 llJ~flfl9l'U lfl'U 'U'i:t:V:t:l1fl1V1l'4'l11~'if!!L9I'U t9l1~l1Vl 

d ci: 0 QI .a I d 

2.4 ~flfl tfl'U'\lW:t: VltltJ flfl1 fl-3 ~:t:'U1'U 11 'itl fltJ'U 11.:) L1fl1 Nff11 tfl ff'i 

2.5 Nfl 1~'UlrltJNfll~1f!!1~'U i9l1~11~1LfiV~'~llfll1~tJlrltlllfl!~11~ 91111'llii~'\ltl.:j-W'll 

d d A .d.J" , d, .J 
2.6 ll1fltl lfl'UllJtlUfl!91 11VI Ufl 'J 1191ml1fl'UfltJ'UVlNfl\):t:!!91fl8fl fl 

d '" I i JJ .. 1 Clio r ~ f o.ct " 'i "..
3. lfl'U9I'J8tJ1-3 l1Qfl'ltlfl1fl'\l8-3l'4'l1!!91~:t:'lI'Utl 1'll'U l'4'Jfl 'II~ '\l1 m:t:'lI1tJtl1 \):t:11m~18~ 91tl'U 

http://cyberlab.lhl.ku.ac.tbfelearn/faculty/agriculture/agri02/lesson.htm
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Q.cd d QI • JJ (0 CIoI .c!I .Q SI a.- 4'1- I 
4. 'l1ifll'lfl'll~ 'ltlVl'1~ tl'll'H :lJl~ff:IJfltlf11''U1 lJlIVflfffl~ffU 'n'lflJH'lf'U~fltJ'Ifffl~ff~ l11tl 

m'l'lfil~~tJ'Iffti~lllr'I 

c:I ... • i _I" ..I A c:I '1 SI ~. .! c:I SI ..
5. lfl'llfI'ltJV1'1 'UlJ':i:IJ11U'VI:lJlfl'ntJ l'ntJIfl'll 'll11'U Onginal Sample l:Jf'lfll':i!fllJ~~~tl'l:IJfll':i 

.A d QI' JI JI 0 QI f 51 JI i JJ.Qd .A _'" QI

7. l:lJtJlfl'llfI'ltlVl'1:IJ1Ufl'lfi tJ'Ifll':i'VI1~ 'ltl Vl'111'1H ~tJ'I 'lf~1U 'H ZJ:IJ 'VI I'H :lJl:: ff:IJ l'ntJlJ tl'lfl'Ufll':i 

latJ:lJUfl1'n'lltJ'Iffl':ietJflq'VIi 

1. fl1':i1f11V:IJ~'ltJU1'1U'll'llff~ oW'lffflJ'U '1 'n':i ff~ffl:IJUtlffti~ ffl,etJflq'VIi~~~ 1~VUloW'lfff~ 
:IJ 1~:lJti'llUe fl fle fJe 6l..tmi'll 6'1 f11' vh '1l'U 'IItJ'Iltl'U '1 I:Jflf IIfl:: iJtHti'U '1Jjirrffl':i lfliii'U oW'lfln~ fl1' 

11l~V'UlIllfl'l 

.. • 4 , JJ.Qd .c:I 
tJ'IfI'Wlffll<JIVff ff'l'Ulllfleflllfl:::'1fl~::: 'If'fJf.U'HZJ:IJ'VI 30-35 tl'lfl'11l:Jfflll:JfVff 

4 it SI c:I,dSl4c:1 ...... ..I c:I 
4. 'n'lffflJ'U 1'n1U'H'Ifl'l1Ifl'll 'U'VIIl'H'I:IJ~ W'U Ufl~:lJmfl1f1''HlJ'UnV'Ullfl~'HflfllflV'Ifll11fl'll 

fflJ'U '1 'n ':i Hd~J'Um'l1 'U1'U 

fll1ffti~oW'lffflJ'U '1 'n1~e'lUtJV~'leUHirrii'll'Ul~ irrl~ flfl'l (comminution or pulverization) 

~ ..,a 'GI 0', <I. ct A 14J1Q1 QI: ciQI Q,I QI 

l'U tJ 'I '111fl ff11 '" 1fl ty'll:::tl~fJ1(lL'U 1l:Jfflfl 'U fffl1'n JIIflfll1 'H)JII'Ifl:::ltlV~ l:lJe t~ff:IJJllfffl'll 'U1(J1fffl~'V1 

"_I ' ~ 1 4 lIJ 1SI ,~ .. A
l'H:lJl:: ff:IJtJ 'I fllJ 1:: fle'll l'H fl1'U 'U ~::: fl::: fl1Vee n:IJl ~Vf111'll~ 'n 'lffflJ'U ! 'n' 111lJ 'UFH fl ~ltJ (J~l 'ntl 

..; 1fllVNir'11I:Jffl611fl:: 1~:IJ ~'U~ fh'lltl'loW'lfffl:j'U '1 'n 1~'iI ~ ri':IJ Nfftimil V1 ff ti~ f111ffti~ 'iI::: ff:IJ\j1W' 

SI" :... SI '1- I"" ..,s" lIJ SI ..I
tlWlfflfll!~fletlfll!fl:::'U1V1fffl~I'II1 lJff:IJJllffff11I11flty L~1J1fl'VI"l~ 
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. 	 . . 

'" 4 '" 4 11) " '" 	 <!I '" ~ .1"" '" 1. 	 m'n1'\.1'11'H'~~Vf'llfflrU tVf'm'l1'Jfl11~~mlJtI11 (longitudinal cut) 'I11'6~~lU'\.Iiuff1'l1~WlJ 

, 	 )I ci , A... A 

(rectangular or cubical cut) fl'6'\.1'U~ (grinding) l~~'\'IIlfl':i'6m~1L'U'U~Wl ~llJ'II'\.I~'\I'6'J1~Q~'U11f1:: 
odsi' QI A Clio JI A\ I at 	 QI 

'\I'U1~ 'I'1~'6'Jm1''I1f1'Jm1'U~ l'11'\.1lfl'.i'6'J'U~'II'\.I~fl'6'\.1(driven hammer mill) 1'I1lJl:: .. 1'11 1'UtI'6t1'\1'\.11~Vf'll 

d QI' I dl 4 d.lrI J)~ • QI 	 ddt 21Q,I 

'YIII~ fl'l1fl'Jlt1 1'11'\.11'1 fl '11 1'6'111 '\I'\.Il¥l'\l'fl'JVf'll'l'1 t~'\I'\.I'fltlfl'U'\I'\.I1~'\Iil'J~'.i::lLfl'.i 'J'I'1 L'II.. 
• d4 t .c::t QI,' "" , J} d d" .ff1 '\.Iffl1 'I'1lJ'\I '\.11~ '\m:y,,:: '11 ~ '\.111 tI'\.I flfl 'U 11 tI'fl tI'fl fl "'\.1 ~'\I'\.I1~ '1'11 flflVf'6 '1'1":: fI'6~Pll'\.11 

4.A '" '" 	 .oS '" • ~ .14," "I "" """ ~::llflH 'I1'.itllfl':i'6'J'U~'II'\.I~~~ (cutting mills) I'll lJ 1: rll'111''Utltltl L'U lufl'6fl lJ Un::11fl'l'1I'11'\.1t11lJlff'\.l 

<!I "I" .I '" "Ii" d ..d~ "i U '\I'U1~'\Itl 'JVf'll'l'1~tl'J m 1 fI~ '\I'\.Il~'\I'\.I fl'U'\I'\.Il~'\Itl 'J~:::UflH'I'1 '111m:: fl 11lJl'.i1'\l 'fl'J lJ'fll~ 'fl 1'1'1 L'II'I1lJ'\.I 

i'Uu~ IrI'\.Ifi''\.I 
.'11 11) , " • 1 'I ,,"" <!I 4 ,..;.i

2. 	 Tt'llff~'\.I LVf'.iff~'t;' ~ l~tlmnr'\.l (slicing) ~tI L'IIlJ~ 'I11''flVf'llfflJ'\.I Vf'.i'l'1L1'11 '\.I 

.. i".A ;, ~ " lL'flflfl'fleJtlfl'fl11l 'II1fl':i'fl'Ju'\.l (waring blender) lu'\.I~'\.I 

J • ..:" 4 ",.. <!I 1 i"'\.I'6fl\llfl'\.l'fl1\l'l'11m'.itltltl1'\.1tlW'6Vf'll1~tli'll1'6'\.1 'IIlJ (enzyme disintegration) 'I11'tl ~tI 'II 

ffl'.ilflU (chemical disintegration) 

4 , i"~ ... . "'l"'ll " <!I 11)3. m1f1~'\I'\.I1~'\l'fl'JVf'llfflJ'\.I Vf1 'I11u'\.lPl'JfI:::1'6t1~fl11'fl1'\.1'Jn'J flHff1H'\I'6'JVf'llfflJ'\.I tVf1' 

lr1'\.1'11afl 811r1'\.11fl'i'Jff!1'JU~'J!lH ~'JJ1t11ffn~lL'I'11'flqflJl,j'1'1I'fi'tI1fll';'\.I 'm riftl'l1 fl11'U~il1'u 

fl11fYn~ff1'.iri1flt:y~!rI'\.I'6'Jflll1':::fl'6ml1flfflJ'\.I 'Vf 1 (Extraction ofActive Constituents from .. 
Medicinal Plant) i'\.lIUtl'Jfi''\.Il~tI'l~fi1'ti1f1:::''1t1(solvent)''::: '~ffl1fYn~'I1V1'U (crude extract) 

(V e! ~ 	 ,/ t::I "I.J ct J d.c:t1¥lUffl 1 ff fl~'I1 til 'U'\.IIU'\.I '\l'6'J Nff lJ'\ltl'J'fl 'Jfl 111'::: fl'6 'U 'I'11'JlfllJ'\I'6'JfflJ'\.I t Vf '.iC]f 'J\l:: lJ'6'Jfl 11 '.1':: fltl'U 'I'1lJ 

tl'l'1i'l'11'Jlflff'll1'1'1t11 (pharmacologically active constituents) umm'Jflll'.i:::fl'6'U~'1iuq'l'1i'l'11'J1flff'll 
... 	 ok... .1'" ".1 'I ...
1'1'1t11 (pharmacologically inactive constituents) 'l1'J'II'\.I~11f1::u1lJ1W'\l'6'J'6'Jflu1'::m)'U L'\.Iffl1fffl~ 
" 	 .

~'\.I'6dn'UfflJ'\.I'Vf1 U":::fffl11::iii~ '\.I fl11ffn~ 

http:Pll'\.11
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... _,,, ... :: A ..ll ... 1Ij 1 sJ sJ sJ0 

1~\,)lJ1':: t:Y .:Jfl'UtNfll'HYftfl'U'U1'VH:)UVnt:Yl1'~1 fltyijij n111 n t:YlfU I 'n1' UH:: 'VI1 'I1fl11lJl'U lJ'U'U 

......,l A sJ 1Ij 1iI ''1 _ '''' .cl'UtNt:Y11' ff1f1tylJf:l.:l'll'U UH::l'n'tlHfI'U'Ulfi (dose) 'U'tJ.:Ifll1' 1'1ft:Y1l'U 1'n1' 'I1ijg 'U lJ1'lJ1W'VIl'I1lJ1::t:YlJ 

(i'~'U1 6'Um1'ijUmru. 2547 : 59-60) 

1'Ufll1 t:Ynflt:Y11' 111 nW'lft:Yll'U , 'nnf'Uu.,rm..!H~ff1flty~~11~'U~'tl.:lftm:l1 ,,run t:YlJ,j'M~1'U 

ef dI: G.f 0 • Q,q: QI Cl.:$ cv 0 QI 

'U'tJ .:I t:Y 11' 'tJijnq'VI1i fllnH'tJ n~1'V11HZH1V fllnH'tJ011ifll1t:Ynfi 11ifll1' t:Ynfi UH::fll1''VI1t:Y11't:Ynfi 

'1~L.,rlJ.,r'U 

. . 
2.3.1 D'tnmn1,u'IIt).:JD'11t)tlnqni 

, <II" " <f'~lJ1 alJ~'Vl11.fH'M (ij'1.:J1'U1htYn~ hl1'U11'1Ti11lHZmu::. 2551: 68-71) nH11fl.:J 
• • JI 

fJtU t:YlJ,j'Ml1l'U llm1'V11 l'lJnij'U ii 1fll1'UVn t:Y11' ~.:Ii1 

1. fl1n"J1'1rt)'lJ~1 (hydrophobicity) 'tI;t) fl11t1'1rt)1J~1 (hydrophilicity) 

JI " " 

fl11lJ'If'tl'lJ'Ih (hydrophilicity) 'I17'tlfl11lJ 'U'If'tl'lJ\h (hydrophobicity) 'U'tJ.:Jt:Y11'll''U'W1111'tU 1 
1 JI JI I JI " 

,,r111 nfl 11lJ t:Y1 lJ1 HI1'U fll1'H::H1V'U'tJ.:Jt:Y11'1'Ui1iilH::mV llU;J1f:l.:l' U'\11;J1~1~llJt;'~'lJ ~.:Ji1 ill 

tlJ1il'U'tlH 'tJz9fl~''U 'fl1'(acetonitrile) t'tJiH'tlZ9fLflfI (ethyl acetate) 'flflH'tJ l1'U l1i'U (dichlorometbane) 

flH'tl l1'~'tJ{lJ (chloroform) 1I1mlavlJ6L1i'tJ{ (petroleum ether) UHZUJnl'lf'U (hexane) t:Y11t:Ynfl'l1Vl'lJ 

~l1:;tlllJlllVn1'111,rt:Yl1'lJlll'VIiijll1HZH1V i'Ui1ii1HZH1V ,,rV1n fl11 m 'tJ.:J t:Y11'HZ H1V'U'tl.:J t:Y11' ffnfl . . .

• Elf. t .. -=-. !:It

'11 V1'lJl'n 'tl UVn!lJ'U t:Y1'U 'U'tJ .:JflZ nij 'UUH::t:Y1'U 'II'tJ .:Jt:Yl1'H:amJ (filtrate)'I1 Hl'I1ll'U l'I11ML'n'tlLWOLlJ 'U 

" 111'U'II 'tJ.:JflZ n'tl'UlmZ111'UH()U (supernatant) 'U 'tln111niiv.:It:YllJ11 flt:YnfllW n111'U'U'tl .:Jff11' ffnfl'l1 V1'lJ 

fl'1U011''1~i1ii1H::H1Uff'tl.:J,rufl~'Ul.,r1n'U l<Ji'U J1 n'lJmiH'tlZ9flf1f1 'I1l()flH'tl 1 n'l'tl{lJn'lJ'91flH'tJ h 

Ul1i'U'I11'tlL~m'lf'U l~'U~'U lf1vii1011'ffnfl ,r1vm1vuvn 111mr'U~.:Jtl1ufiH:: 111'UlJ1Uvn'1lf'lJlll'VIi 
, t JI ~ 

fi'tJ' u,r1fJ1'V1f1iifl'VI 1-31fl1 lJl1'VImlYJ'lfiifla'U 'I11'tlL1U.:J'lJ1.:J111'U'U'tl.:Jff11 lluvn,,rU'UlJ1'V1f1ff()'lJq 'VIi 

'VI1.:J .bm'nri()'U~l1Z1Wnff11'1lf'lJlll'VIifi'tJ'u 

2.pKa 

" .
~llJth~'lJ fll1m1'lJfh pKa l1Zii1'1,r'VIn'lJ~.:Jfl11lJfI.:Ji1'U'tJ.:Jff11'U'Ullfh-WI()'lffiH '1 'U().:Jffl1'H::H1U 

JI • 

mil.:J' l' ~flllJ1'U;J'UfI'tl'U 011 HUnffl 1 ffllJ11flU i''lJfl11lJL~'Umfll'lJ ff'U ().:J ffl1' 1l'tld1'U1U ffnHZHl V 

.. ~ • I ~ : AS QI 0"Q,I
'I1'j()ffnU'U1'UflZn'tl'U9'l1Vfl11''I1V91m91'l1Hlfll.:Jl'nV.:J 1 - 2 'I1VfI 1l1n'U'U11.:Jffnfluvn iil1Ufl1'V11HZH1V 
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r'HflJ~mlflaaf1lrl'UtH).:Jsi'Ui~ nn~iliu~fl~1'il:;t'!:;l:I1va~i'Ulvln~a.:J ~1l11t'!:::t'!lVii'U'VI'M (organic.. . " 
phase) ff1'UnnViIl~fl~1ih.11:;~lrl'Uiaaa'U'il:::t'!:;t'!lfmd''Ulvln~a.:Jii1 (aqueous phase) 

tl11lJtl.:Jn.fl1'n (stability) ii 2 l.h:;I.f1'V1 fia t111lJtl.:Jnfl1'n'VI1.:Jltlii (chemical stability) lit'!:; 
.,j • 

t111lJ tl.:Jn .fl1'n'VI1.:J fl1 V.fl1'n (physical stability) t111lJfI.:Jn.fl1 'n ~ a .:Jnn 'il::: t'!1il t'!.:J IlJalnlil flT.iI ffalJ ncn v 

(degradation) Ida.:J'illflm':;1J1'Uf1THiN '1 1'If'U hydrolysis, dehydration, isomerization lit'!::: 

racemization, decarboxylation lit'!:; elimination, oxidation, photodegradation 11'1'1:: complex 

interaction nlJ,tf.:Jun.:JIlt'!::t111lJfa'U nnN~~nructi''fj':j':ilJ'lfl9i~ilillrl'Uhh~'U1JflilifN~1~atl11lJf 
" . 

a'U\1.:J1Jfll11 i lflnlilil ty'H 11'U f1n IWflnl1 ';.:Ju'U\1.:JUVlJIlV f1 nnViilii'lf'1.11 ~'U 1'n11::iitl11lJtl.:J~Ttl 

.:Jf1'11 , IilV~1 i 'I.lfl11'V1lilnaUtl11lJfI.:Jnm'n~afl11lJfa'U 'il::1fjifl11UlJ (incubation) nn~1a~1.:J~ 
" .

~ru'HlJii 80 'H1a 90 a.:JfllICJrfll'ivn Irl'U I1fll'Ul'U 10 mVi u'U'H1i'ml.:JivUl (water bath) nl1Vi~fl 

fl11lJ'fa'U1J fliifJru nlJu9iI'l.l~{J'U i 'I.l1'lf'U InlilflTnfl1:;f1~lJtl'U (clotting 'H1V aggregation) lInlil.:J1 

ltl11lJfa'Ul11i..rnl1nt'!1{J~1'Hlaiif1111'l.l~v'UmJfl.:J'fl1.:JnfN'VIH1fliii'l.l'illf11~lJ 

" 
'H16Ul'HUfl 'lJIflQt'! ~a.:Jnl' 1'li'U f11mVfln"Nii~nrucri'n'lJ'lf19i~1{J Sephadex LH-20 column 

I .d... 1 i I '" .1... , d!'lt:PQI

'nU11nl''VIlJ~'U11il lJl fifJfl 'Hty'il::~fl'lf:: aVfl lJl'ill flfl6fllJ'U fl6'U n"'VIlJ~'Ullil lJlflfJ1Hfif1 !'U'U?J'U 

: J ,,:S tI. 4 d~ tI 1 ... 
'VI.:J'U fl1mVflnl' ~llJ'Il'U llil lJU, fJfi'il::lJ'I.l,:: 'V'If'U6Vl.:JlJlfl1lJ6 nl''VII1J'Ua.:Jtl'l.l1:: fl6U 'U nl'N nlJlJ 

" . 
'Il'Ullil 'lJIflQflU~ fl9iHtl'Uu9iii'li1 imflfl{J.:Jtl'UlJl fl \1.:Jl11' ..ru{Jflva fl'illf1tl'U i~vlf11ija''* normal 

4: I , ..:l"JI 4. !IV Goo' 

phase 'H'6 reverse phase U~'HlmWf1nl1!'Hfil'U1il1V Sephadex LH-20 'VI61fl{J'I1flflf11"Wfln"~llJ 

~'Ullil , lJtfi fJfi'il:: nllJl'fl1Wflnl,u1t'!'VIti~flllJ~a.:Jf11' i'U1J1.:Jtlf.:J1'I.l1~'U~iliii\j'VIt'VIH;1m'n 
fll 'il1,rllJl'Ufl1'U O1::U1'U fll'HWflnl' vmf.:J''I.l'~'U 1Jfl ilifl.:J~1~atl11lJ f6'U\1.:JnfllfJ~1flfllfJ1rl 
'U nl1'U fl1'U i~ 1ithi~ , 'I.l,~ 'U6a fl'illflnnntl~'VI1.:J;f1.fl1'n1Jfll1 lfl1'ntllil~1fJ9i111 lfl:: filfJ~l,rl 

II III" 
tlUUl i~ 1'If'U IlJ1Jl'Uflll lijVl11nl1ntl~iwi'UllJ1Jl'Uflfi ,lfulf.:Jnu'VI ('I.l'lfl'illflUl) 1I~1 \1.:J'il::ntllil 

nl'ntl~~i¥i',fWilVflflf.:J ¥i'1fJllJ 11 l'UVfllvlv i ..rmlh11i liii' 'I.l'~'U 9ilillJl~1 {J l'n '1:; , 'I.l1~'U 'il:: 

" .. 
fl::fll{JlJltlUUl i'U '::'H')1.:J01::U1'Ufl1'ntl~ 'U6fl'illflil ii'.:JnllJ "fltili~ , 'I.l1~'UVflfl i 'I.li ¥i'¥i'1fJfl1' 

fl'Hmh'U ultrafIltration membrane llil{JHllH';'Uqtytylfl1fl'H161l1.:J'H~'U1'H1fJ.:J 'li1fJianl1~16~ 

H,..rfh'UitlU'UUN'UO16.:J nn~ ii'll'UllilllJlflfJ1lt~flI'Yh,f'U ~'il::nllJl'flNl'UI'Il6.:JUN'UO16.:J i 'I.li¥i' 

http:nl''VII1J'Ua.:Jtl'l.l1
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JI 4:l.cl I A 
'el~l1Unfl1U11im111Unff1!N1'U1f.J'el (dialysis) 

~~ff11J1Hl llun 11JlflfJfl~~'\I'U1f11~nn11 2000-3000 amu i~ 1f1Uff11~::11'Vi1fh'U dialysis tubing 

'el'eln1J1 fj'~ff11fl::fl1U~1nfl1~~'elU fllU'U'eln 1f1ul1.h~'U~::tlntim~lIHi'U tubing
" " 

5. tTlf1tl":i"'Ytllm.1... 

ffl~l'eln 'elltl~(Stereochemistry) 1~'U1'lf11tl~~I~U1ti1.J'j::U::'el::VI'el1Ji 'U 11JlflfJfl ~~~~'VIi'Vifl 
~'el m1 llunff11~ ~t'J'VI i'VIN;1fll'Vi llfl::mni''U'Vi1J U1 1~'el~~ln 'I. 'U 1.1 ~~,j''U ~U111 fl1 U'lfijfl~~1111l1Ui1 

"'~ "':; "'i "" ... ..3'" .r1fln~fll1J'U chiral drug fI~'U'Ul'V1tl'Utl 'Um111un chiral compound ~~1Jfl111Jrl1fll1J1J1n'\l'U . . " 
1f1UYl1i Uff11J11tlllU~i'el1'lfl1J'el{ (isomer) 'el'elm~'Ul1fl1U'lfijfl~~l1N'Ufll'ViVi 1 'U'eln~1n'ii 

fj'~ff11J11tlllU~ stereoisomer 'el'elm~'U 2 'lfijfl fl'el enantiomer llfl:: diastereomer 1f1u~ enantiomer 
I I I ""'1 odEll .ctQl QI A. QI odtl'el 1JlflfJfl'VI11J'Um'Vim::~m~1 (mirror image) 'lf~n'Ullfl::n'U l'U'el~~ln enantiomer mff'el~1J 

fJW ff1J,j'~'VI1~ltl~l1fl::mUfll'Vi 111ii'el'U ti'U ~~J'U~~ iliff11J11tlllUn enantiomer 'el'eln~lflti'U~1U1fJ 
flltltl~~'lfijfl conventional reversed-phase stationary phase i~ ff111111 diastereomer ~~11JlflfJfl 

" .ok"";~ff'el~ ilii~I~'U m'Vim::~m~l'lf~ti'Ullfl::ti'U'U'U ~fJW ff1J,j'~'VI1~ ltl ~l1fl::m Ufll'VillVi n~l~ti'UU'N 

i Jl ..c:::tQl I " "" '" v~~ff11J11tlllUn'el'eln~lnn'Ufl1U conventional stationary phase fI 'U'eln~ln'Uu~ ff11J11tlllm 

diastereomer 'el'elmll'U 2 n~1J fl'el optically active isomer llfl:: non-optically active geometric isomer 
. " 

11J lfl fJfl Vi ~ optical acti'lfij flU i li~ ff1J 1J 1VI 1 (symmetry) fll ui 'U 11J lfl fJfl i li ff11J 11 tlCJi''el'U'';11 
, I " I 

(superimpose) ti1l11JlflfJflVil~'U m::~nmti'Ui~ 1f1Ul11iu11JlflQfl'lfijflu ~::ljl1~l1 'VI'UVi1f1U1'el1l 
I " I I 

tetrahedral carbon atom VillV1n~l~ti'U..;~ 4 l1li.. cjf~ chiral molecule '\I'el~ lactic acid Vi~ central 
. " 

stereogenic center ~::ililj1::'U11Iff1J1J1V11fllUi'U11JlflfJfl (internal symmetry plane) (lUVi 1) ~~U'U 

lactic acid ~~~ chiral enantiomeric form 2 111111 'I.'U'VI1~VlHti'U.,j'11J propanoic acid ~~lj1::'U11I 

ff1J1J1V11 fllui'U 11JlflfJflifld~'U achiral molecule tl111JllV1n~1~1::1111~ enantiomer J~ff'el~ fl'ellj 

ugn1U1till chiral molecule 'lfijfl~'Ui~l1V1n~Nti'U 11fl::~ fJWff1J1J,j'~'VI1~mUm'Vi~11V1n~1~ti'U~1U 

~~I~'U1119J"m optical activity i'Um111lJ'U1::'U11111ff~1'Vifl1hCJf' (plane polarized light) i~l1V1n 

~l~ti'U 'elUNi1~Vl11J enantiomer J~ff'el~fj'~tl~ljfJWff1J,j'~m~'elU1~~111ii'el'Uti'U (identical) 1'lf'U ~fI 
11 fl 'el1J 111 fl1 m 1 fl:: fl1 U 11 fl::.,j''ellol fl 'VI 1~ ff 1un 1 VI 1ff 1 n 11m ~ 'lfij fI 1fl 'U ~'U 'I. 'U 11 ~ ~,j''U ij U1J 11 U n 

~ " 
enantiomer i11'1I1tf'VIi~1U HPLC 'U'eln~lni1m111un chiral drug i'Ul;r~'QVlff111m11J~::iju1Ji'lf' 

" simulated moving bed (SMB) chromatography 1f1umnh'l11'lnfl diastereomeric complex ~lmr'U~~ 
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lltlfl~tl i'11~1t1 conventional reversed-phase chromatography 111tlfltlt11JtI'~'lJ';f1~ immobilized chiral 

stationary phase (CSP) 

" 
lfl'\.l1 6tJVlHl-!'11mw (2547 : 83-84) flfi11ii~fl111g6mi1l11f1:.:'ft1t1ffl'11i~vi~i1 

61 oI:d cv ,:J d 0iJl I alSi 
f1111Jff11J1HI LtJ fl1'SfI::fl1 tl1Jtl111Jff1f1ty1J1fl VI tf~ Il]f ~~::Vl1 11'Y1'STU11 ff1 1'Y1 fltl'lfl11 'ft::'ft1tI 

4 i I 'I.... ... 'I..Ii ..s'" I i c~ ..... .. d ..I .1
l1'Stl 1J'ft::fl1t1 LtJmVl1fl:':fl1t1'lrtJ~ L~ ltJ6'1~lflff1'Sn1tHyff1tJ l1tyl'JtJff11lJ1::fltl1J6tJVI'Stlll]f'l1J 

1 f1'S ~ff~l'1 fft1~i~~6tJ1J1fltYt)tl~h~ otJ Il'ft::U6ditJ-w'lri~ itJ ff .f11V~6ff1::Ufl::111Ji10~ff11~tJG'J itJ 
" . 

ff m'n lflg61116ff1'S'11'S:.: fl6~1~~~6tJ vi'lutJ f11'S-n \'I1'StI.! 1ii '1ff.f11'n '1116 1'11 u~~'Il fHff1'Sff1fltyYi 

" ~{)~ fl1'S ffO~ tJ{) fII'I1 11{)\'I1flfl111J u'li1'1l6~ ff1'S::rl1fltyvi~fl fi 11 itJ fl1'S 196fli1l11f1:: fl1t1Ul1 t1flfl1 1 
I • t JI 

;11 i'1111 if~Yimij{)tJO'\.Jfj{)1JfI::fl1t1 itJOtJ11fI::OtJ (Like dissolve like) ''lftJ f.}Wff1J.ufiff11fflfltyU'li1 

~tl1nt;{) fli1l11 fl::fl1 rm16i1l11fl::fll fJ~ui11'lftJ !~fJ10tJ itJ ffl'S ffO~ 
2. f111lJtl..'li1 

3. m,,::l'tUJ 

• I " 

ff.f11'n'll{)~-W'lrffl:ltJi'n1Yiih1J1ffO~ l'lftJl1J~~ lntJ1i1tJYiiji'IlJj'tJ6~1J1fl f11'S'Ili'~ i'llJj'tJ'n1fl-W 

66flfl{)tJ 1~fJfl1'SffO~~1fJi1l11f1:':fl1t16tJ'YI16'11'S::1.f1'Y1 iliiji1 l'lftJ tl1mlt;fJ1Ji)l'YI{)11~tJ~tJ U~1ti~ 
tl1fl1fl-W'lr~ma6 i '11ffO~~6~1fJi1vil'ft::fllfJ~1'I11J1::ff1J 

http:lfl'\.l1
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...... ..,
2.3.3 1lifll1t'1'nfl 

.. 
i'91'Ul ~'U'Y1':il'lfUmW (2547 : 85-89) mh119lfJtYlU~~il 

... 
lJWlf611CJf'U (Maceration) lr1'U 0111'1 iTfltYlJ'U "Vi'l' niJ ~1'.ilf1 ::fllfJ\l'U Li! mtiV'llfl~tY lJ'U'yj 1 

Dfl'U ~lJ11f1::fi1Vilf1::fllfJtYllJl1t:1U'Y1':iflciilJl,rl'U fI::: fnfJfl~fllh:::flfliJ fl1fJ''U ~NtYlJ'U'yjlfltl fllJl'~ 

fll1 'HiTfltY1;j'U' yj lfl11 Vi l' 'U .f11')j''U:::~ n~1U9ltYil'Yl' 'U ~1Vil fI:::fllfJ ~1'HlJl:::tYlJ \l::: Vi llr1'U 

cv.:!t ~ tI dJl , t.d Go' 

11f11'U l'U 7 1'U 'H ltl'il'U f11::: 'Yl~tl ~flU1::: fltliJ 'Yl91 tl~f111 fI::: fllfJtltl 11lJl'H lJ9l 'U 1:::l!1N'Yl'H lJ mH 
" 51 t I , 

tYlJ'U' yj1tl~tr'U f111 I'llth IrJ'Ufli'~ml11oWtlI'WlJ691111~1'11tl~f111tYn9l ,]jtlfl1iJ fill! 'U9l11f11\i~f11fl~ 

UfJ11 f1111 (marc) tlflfl\llfl~1Vilf1:::fllfJ 11 f111tYn9l;lmlJl:::tYlJniJoW')j'tYlJ'U 'yjl~nlflHtY~H'H1tl 
X .,j dllJ ' c:I .... i .. . , SI , • lIJ SI. ...!'It ..... ";, SI... • SI 

I'UflUltl11 tlJU'll~UHlJlfl'Ufll')j''U iJ 9ltlfl CJt~111 'Hfltl'U~lJ 19l~lfJ \l9lL'lJ'U1ti11 ')j'911'Y11f1:::fllfJ'UtlfJ 

A 5fI QQ .d 11) 'i SI II d tal G.I d, 1. J1 I

UfI::: L'Utl~ 'ill fll'lJ'U 1tif11111 llJ ')j'fl11lJlfl 'U \l~ m lJl:::tYlJ fliJ f111tY119ltYl111 lJ11'U91 tlfl1l1J1tl 'U 1191 

........ .1 ... ,' "A lIJ" "" .It d .... .o!l '1 ,1tif111 tYfl9l'U lJ fl 'iI:: lJ tYlJiJ HllL'U tl~\ll fl LlJfl tl fJlJ f111Iflfltl'U'Yl'll fl ~911'Yll fI::: fll fJ IlJtl tYl1 'UtY lJ'U yj 1 
~ . 

.o!I ... .. .. ".1 't lIJ .... d'tSi
fI:::fllfJtltl fllJlt:1~1:::9liJ'H'U~'iI:::lfl9lf111lJtYlJflfl'lltl~tl ~fl u1::: fltliJfll fJ 'UtYlJ'U 1yj lLLfI:::911111 fI:::fll fJ'Yl ')j' 

Vil' 'If6mll~1'11tl ~f111tY09l')j'::: ~flfl ~ ~~ hh'HlJl:::~ \l:::' sNtY09l''U mW~~tl~f111tYn9ltYl1dltiqJ\llfl 

tYlJ'U' yj,,.,'U tYlJ 'lJ'W 

... ... , SI .o!I ... SI... .1 't SI..." '" 1 1 ..., " 
f111tYfl9llliJiJlJ1LCJtfll1CJt'U ')j'l'lfll'Ul'U MlJfJ9l9lUufl~ ')j'lJfllCJttll (mixer) 'H1fl " lJ'iI 'ULCJtfll 

(homogenizer) lJl,bfJVili ..rLCJtflfloW')j'U9lfltlfl fllJlnfl'U Vilf111tY09l l~tlfl9l1:::fJ:::l1f11 f111tY09l ~fllJl . . .. 
-n9JI'U1' sNtihJ~Vinfl11lJti\1~ln'U 20,000 linlCJ1 -I1lJ''U f111tYn9l11fJfl11u11 f111tY09l6f19111CJtl1,.J 

(ultrasound extraction) 1L~11'Htr~;lm\lVil ,,rLn9lf1111U~fJ'UUUM'IItl~Jl' 'l.hrJ'Ulyjtlftltlfl' CJt~ ~~ 
" tll'i1nNfI~tlf111tY09l 'Utlfl\llflUfll'i1Vil,,rlii9lugn1fJltlflflCil9lci'U (oxidation) ~fl tY1119l[JrlH lyjl1::: 

'IIW:::~'sNf111 tY09l6 flfl11CJtl1,.J Vil , ..r,ii9l'lftl ~11 ~llfl:::nmf11~U111 fll.u'l , U''U fi,.vilf1:::fllfJ 

!Tfoflfllfli'U (Percolation) lrJ 'U 01 lU atl fJ 't,rfi1Vilf1 ::fll fJ' 'H m·h'U N~ tYlJ'U' yj lmh ~sN1C'J 
SI .. • .. ,., SI A "1" ....... "1 ..

yj1flllfliJfI::fnfJtYl1tYlflqJfltlfllJll9lfJ ')j'lfl1tl~lyjtll fllfll91fll (percolator) 1tif111'Ylllyjfll fllfl')j''U 

flfllll N~tY1J'U'yjllJl'HiTflOiJ~1Vilf1::fllfJnfl'U I -i1111~ I'rlfl 't,ryjtl~~11~lJ~1l~1titlfJC'J iJ11~fNVifl::: 
:: , "" ".. ...... Q .." .:; SI p SI')j''UfN 'Ulyjtl1 Lfllfll91fll CJt~lJflflllW::L1J'UflflfllJ'U (column) UfllfJlU9l11~ 2 9l1'U 19lfJ~11'U1J'U\l:::f11H 

• SI • .o!l 't lIJ '.1 SI '!:'I !:'I lIJSI .It ..;
f1119l1'Ufll~ !yjflf111lJtY::9l1fl 'Uf1111J11~N~tY1;j'U i'vn tY1'UufllfJ9l1'Ufll~u9l1u9l L9l1yjtl'Yl\l:::tYl11l1t:1 

fl1iJ fllJ 69111 f111' 'HfI 'IItl~tYl1 tY09l l!lfl1yjtlf1fllfl91 'il1fllyjflllfl IfI191 Vfl~ I;; lJ fi1Vi lf1::: fll emlflfi1 

Vilf11fJ (menstrumm) f1~ 'Ui,rl:::~1Jfi1Vilf1::fllfJ\1~1'H'UfltYlJ'U 'yjl (solvent head) Ul:::lJ1W 0.5 cm 
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~ 111 Sf ~ 1 .4 I ~ 0 lIJ' lIJ i Q,I d.J J/ QQI QI

'Y1.:j n 24 'lI1 1J'I 'il'lUlltltl¥!1'Y1l'n::lllt1 LlfllNl'UN'IfI'lJ'U L'Vn 'Utl¥!'l'lL11'Y1'V4t1L111Jl:: 'V4'l'tllJfl13L¥!lJ¥!1 

. i' lIJ.1 A , i SI SI d ~1 ~ ~1V1111::111t1 111Jll'l LuL'l'tlfl'1 tltl1 111L11'1LfllJl'V4tl'l' flLll¥!'il'Ufl1'l'fI'flflfl'lJ'lJ1tu fltlfl1HI11'ilfl'tl1J'illfl . " 
L'V4 tI11flLll¥! ff1'U tlflfi'lfl '111 L'V4 tl11flLll¥!ViL~131~\1'111 lJfl11lJO'U'111LUfl'l'tl.:j 

in L'V4 tl11flLlli'U 1lflLfl'Uiifll'l'fI'Ofl~iidl11 i'13 fl1'l' fl'Oflfl'l'l"ill flfl'lJ'U 1 'V4'l'LL13 13 fl'lJ 'lJ1WIL1l:: 1~ 
"1S1 ~ " g <II .1<11 .. "1S1 '1 " ~ " SI '''''<d<d<d1/! 0 ~ "" ..

¥!tl'lI'llfl11lJltl'U LL¥l1'1i'UlJ'1Itllntl fltllulltl'lfl1'Y1111Z111tlLlll:: 1'lI11111 'Ufll1f1'flfl'Ul'U fl'l'U'U'il'llJfl11 

QI A.ct Q QI J/ tI ,j t QI QI GI JI,:;t 
flf! U Ull 'II 'V4 ()l 'V41JU 'l':: ff'Y1'1i tll'V4 '1'U fll1 fl'fl fl fl'l'l"il:: '1 'lIL'V4 tl11 flllll¥! tlHltl n'U 11111 fJ fl1 IL m: 1111Jfll1 

. 
3. fl11tTnvIllUUftOlilfl.:J 

~ ,A 1 iSi ~ ~ 
fl11 fl'flfl LL 13 13fltl L'Utl'l(Continuous extraction) fltl fl1'l' 'lICJftlnCJfU'lfl Ltl flLl'Y1 'iflLflm (soxhlet 

.t ~ !'I 1 "1 SI., • .t.. <II : A i SI~ ~ .. "" "" 
extractor) CJf'lL1J'U'l'::U13ufl fm 1'lI¥l1'Y1111::1I1flCJf'llJ1flLfltlflfllllJtl f!'iUfl11lJHI'U'illfllJ'Y1¥!'IU1J'UL'Y111 

(heating mantle) 111tlmj'mi'liml1 ~hr'hll::1I1fJ'1'Utll'l1'UZ'l'::L11t1~'U1uua'1ni'U~111'llJl'l'UiilJLUtl1 
(thimble) ~ 'I1J'l''i 1f1'lJ'Ui 'V4'l' H ~1Vi111:::1I1t1'il::N1'UFNfI'lJ'Ui 'V4'l'cilua'1ciltJfl iUl~tltl'1 'il'Ufl'l' ::"r.:, 
tl 'I t1'U1:: ntl13 '1'U fl'lJ 'U i 'V41 Qfl fl'Of! tltl fllJ 1 Idtl~1Vi 111::1I lt1 '1'U LV nci'u 'Y1 'i fl~ 'IllCJf1J L1Jtl 1 (extracting 

" " . 
chamber) ~.:Jt1 'I'l':::flU 'il::: Lnfl fl15'fl'l11 fl'l'l'fI'Oiil'ilZ' 11l1fl5'UlI 'I i U '1'U m 'lI'U:::1'U i1t1'UL'If'UU 'il'U fl'l':a1.:j .. 
fl1 'l' fI' fl¥! fl'lJ 1J'l'tu 

~ 

~ 
'II 

AI t A ,1 0 QI QI tI ,d t J/ iJ! 
1 'Iifll 'l' fl'nfl 11 UU ¥! tlL'Utl 'I'UL111Jl:: fl'1Jff111 'l'U fl1 'l' ff fl fltl.:j flU 1 Z fltlU'Y1 'Y1 'U fl tI fl11 lJ'l'tl'UU 1I:: '1J 

~ • SI i I': dt '4" ~ II!l 11] f 4 iJ! QI 0' .::I.,. " J/
¥!1'Y1111:: 11lt1'Utltl lJff'ULUlItl.:J11¥!1J'IItlln tlfltl 11JL111Jl::'Y1'il:: 'lJnUV'Ifl U'i ::ntl13'Y1 IlJ'Y1'U fltlfl1l1J'l'tl'U 

ItliZ i 1 Villi:: 1I lt1~i.fli~fl1'l'Lft 'U 'II tl.:J HfflJ 1'W'l'1:: 'il:: I nf! fl11 LLtlni 1Vi111::11lm I ~ lIZ'l1ii¥! L~tl 'I 'ill fl ~1 iii 

L~tlf!~HO'U 'il::~Nlli'l1'nflff1'U'IItl.:Ji1'Vhll::1I1t1Uflfl~1.:,iU'illflL~1J UlI::NlIfl1'l'ffOf!~i~ii 

.. 
4. fl1, tTnvlliUJ'U11t:lJ./':::I1UJ 

" fll1ffOfl'l11Jj''\.J11tl1J7Z111 tI (extraction of volatile oil) ~11111Uin l~tln i f¥!11Jfl1l1JL111Jl::fflJ 

.., . i ....... <II

4.1 fl11naU (distillation) 'U'Y1Hfl¥!ffl11fl'l''l'1JlJ 3 1'1i fltl 

:",. 1": iSl~ <II SI.t lIJ· 0 <II SI
fll,nau I~UJ 'II'Ul (water distillation) 'l1fl13'W'l1U11.:jCJf.:J I1JQn'Y1l111U1lJtl¥!lJ 

l~tl 'I'illflVj'l1~'I1l1J1 fli'U 'il::U'lftl di'U Jl1fitlfli.:J111Jfl ¥!lItlfl1::: fJ:::l1fl1 fl1'l' fli'U iiif'l.flfli'UJl Jj''U 'ill fl 

.1<11 lIJ SI, .:,: ~ ~ SI 
LulltlflllJ L'l1'U flll'U'\.Jl1J'Uff'U (turpentine oil) 'illfltlHff'U LU'U¥!'U 
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:., II: :..: '1S1iJlQl • sJm1flt1ul~fJ''If'\.nUt1~ IOUl (water and steam distillation) 'If ~n1JW'lfff~ua:a1'l1iJ 
~ • II) SI. A SI • SI ~ ...:' 'I SI • • i :' SI i-I' ...~iJm\l\lfl111mtl L~iJlmlHl\ln~ll !'lflJ mlJw\j \l::1J~ht!1JlJf'liJ !~lllJ11'1111'l1lf'lllJ tllJ1!'\Jl u ff1lJl1 

nilJ '~\l::~tfiJJ1,j'lJUa ::J1 'ti 1m1uv nJ1 ,j'lJtltl n1l1 m1 nilJ 1iiilff~~'l n~ ~~ml:: i ~fllJmiH 
JI 

fl~H'\J1HilJm1f'la~'Il1,j'lJ'1lJ111iJm1/h 

~ ,..J.M: 44 J'I J} QI At • 1 .I 
. fl11nt1ul~fJ 'U IOUl (steam distillation) 11ilJ l'1fn1JW'lfff~ !'lflJ ff~l::U'l1lJ ~VlJ1 

-n'lfff~1l111iJ1JlJ~::UnH mhp·hlJ itlJll'U'l i tJl~tJ~ H l~vil.ilA'tliJ~m1'11,j'nYl'lf~'lvJ1rl'f)lJ 1i~!nlJ 

d. QI J} .. : QI ~ GJ JJQd ~ i" SI
m 11J 1J'I11 tl m 1 tl ~ (expression)hn1J lJ1lllJ 'I1tl 11 1 :: I'll tJl1 I 'I1'l1i fl11 fla lJ 11 ~ 

it • iJlI.A J} I: QI 4 JI iJl : 01 4 
!lJ t)iJ\llfl\j fll11alV ~ iJ1mlJtl\j flfl'l11l1tllJ ! 'lflJ lJ 11llJ'I1 tl1l1:: I'll V\llflW'If~ l::fJaffll ~u fl 

r 

lJ 11llJ f'l'l 

: OJ A J}

ll::lJl1 (lemon oil) lJlllUf'l1ffll (orange oil) 
.. ctQ I!l -=:"4 Col .d 61J1Q1 : QI ..~ 

m11J1Jl1lJVllfltl 'l1iltlflfl1ltla (ecuelle method) ~iJ t'l1fl1JlJ1lJU'I1tl1l1::l'I1tJ'illfln'lf 

J} 1J1d ... c:f .dJ} d ...
~l::lJaft'll (citrus oil) 1~mtl1f'la ltJ1J1J1JlJ1Hl1ll!"'1l!1'I1all"l tlQ!"'1l~tliJV1'lWtll1\l::1111iJf'lllJf'llH 
: .c1 JJI "'QI JilQ,I 111 .dd'tGJiSi 

'lflJlJtlfl (epidermis) lWtli'l1li1tlll'll11llJll~fltltln1l1 'Il11llJ\l::mJ~aiJ ttJilJlliJ~iJlfl1JlJ11llJ ~ 

..."" .. _.1 J
4.3 'lfiIOU110fJl1UOII 

tI1Ud d rI JltV : QI At i'" 51!
'l1iltllJ'ritlm1Wlf (enfleurange) l'lfn1JlJ11llJ'I1il1l1::1'I1tJ"'iliJna1J~tlfl lJ~liJ"ll1JlJ 

• JI" 

iiifil~1Jtn11l'l1tllli~~ u~tiilU l~lJ~~ff1'11fl111l'ti1'1l1'11tlll (perfume) iiiil\l:: ifi'll,j'lJ (fat) 'I1ltl 
" . . 

'Ill,j'lJil.i1::1'l1V (fixed oil) ;1'tl~nnlJlrJlJ~'l~~ci'IJ [t11lJl'l1rulfi",,j'lJ:l1 (beef tallow) !ilOa:: 40 
.. II 

fl1J i",,j'lJ'I13qj (lard) !ilVa:: 60 ] 1~v'Il1~i'l~~ci1J1l111fhnUllNU1J1iJ"'l11a'11tl1na1J~tlfl'~1l111iJl;tJiJ 
I. II, " 

1JU~1~~ci1JlJllJ 24 <V'lllliJ Ua''lltJ~tJlJfla1J~tlfli~''I1tl 'til1'lflJi'MmJ"'l \llJ~'l~~ci1J1tll'1l1,j'lJ'I1tllJ 
.ee {II QI:Q,I rI01 JI 

1:: l'I1 tJlJ 1 nWtl \liJ m 1~1~~~1JlJlffn~ ltlllJlllU '11 tl111::I'llmltl nmVUtla ntl Utla 
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" 1~'Ul ~'U't111'lfUfl1ru (2547 : 90) fl~11ij.:lfl11!flt)fl1~fl11fftiflffll1'~~.:Ii1 fl11fftifl . ." 
ff 1 nil tity 1 'U V4 'Jfff lJ 'U 1vnlj 11 t'll vi1i 1 fl vl'i 1 hli1i fl11 ff tifl.vi !'I1lJ1 Z ff lJ;j'U ti13 tI \) ~V11 t'llVCO) flfh.:l 

'~un 

" 1. 1i'I'IlI'Ulf1'11o.nnru'",'I 1f1VT4\)11W l~.:Iil 

1.1 ftfl'l;lW:: 1f1Hff~l.:1'UfI.:Iliffl!aflV4'Jf fflJ'U''n1~ijftfl'l;lw::Vm.j~lJ 1'lf'U flflfl 113 

fl1~fftif1~1V11ilJWlffll1qf'U 111 mrJ'U fflJ'U' 'n1~lj!1imafl~U~.:IUHUt'lZl'11'i1V11'lf'U 1'l1flfl fl 11 fl rafl 

,~ f111 1~11i1'nflf1f11t'1i'U111f1fl11fftif1UmJ9iflldfl.:l 

1.2 fI11lJff1lJ11{l' '\.l fl11f1Z111V'UfI.:Iff11thtlty 1'U~iTYi1f1Zfl1V 11lllztnV'~~lVi~ 
01 QI I JI lIJ iI i~.ct tI OJ'. OJ' I A 
9l1~f1qfl3 U91tl1f1::111V ,f1m fl 'Jr11il'nfl1111'Jf'\.l111f1fl11ffflflUl3l3"fll'UfI.:I 

1.3 f111lJf1.:1i1'UfI.:Iff11d1tlty i'U fflJ'U ''n19iflfl11lJffI'U II11rJ'\.lff11~ '~'t1'U 9iflfl11lJ 

i JJJJ - ...... "1 ...1f1'UfI11 'Jf11ilJl1qffll1qf'U111m'nfl1 f1Lll'Jf'U 

111fl~fI.:Ifl11 ffl1 fftif1~',ji'lfff11dltityUfl::ijfJW fll't11.:1 fl111fl)JTI!6V L,f'\.l ffl1 ~i~u9i.:lft 
, ,J} II 

flft'U 1ff 'U 6.:1V1L'" VlJ9iH"l ntl1~Hri1i ~lV"l .vi, ,j~.:IVl fl 'U o fl\)lfJilfl':lHiTu .:Iij.:lfll '~~l(Jl'i.:l11lJf1 

1111 Vl3l.vi (Jl3tim1f11'UO.:lffl1fftifl~1,,1VlJ'~"h~lJfllti1Jfl11'M't'J'U111t)',j 

...... "1 Qt. 41 .A
11i1'n t)1 f11f1'Jf'U 111t) fl11rI'flf1 Ul3l3 "t)1'Ut).:I 

o "''ISiSI 1/
2.3.5 m'I't1 Un'I1TnYlI'l1I'11l1'11'\.l 

QI ~ _I 11 0 QI ,JJJJ JJt.. 
a'U, t)'U't111111Jfl1W (2547 : 101-102) fH'I11{l.:lfl11't11ff11ffnf1 11L'IIlJ'U'U(concentration) 

" ffl'll'~~.:Ii1 
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~ I diP'" J'" .... 'l 1II. i.1 "'.1 illli
ffl'H'I'fl~nH.I1~11t111J't1 '1'il~1l1 '.ill1~'.ill1flUll~L'illJ'il1~ 't11 L11U1 1JUfJmHtl1J'.i~fllJ1J fl 11I 

1. fll'i'itl1UJ 

fll'.i'.i~L11fJ(Free evaporation) djufl1nb~1'1'i111~1l1t1aafl'il1fl~111~1l1fJ lflfJi;;tl1111fau'il1fl 

m1ae~iaJ1 (water bath) 111tlUNUtl1111ftlU (hot plate) 1~iflJ1'il'l'i1iH'a~fl'1I'.i~fltl1Jiuff1'.iffnfl 
., i 1II A ... .... i.1 'l JI ... ... .. "I'" 

ffll1[1~1 ~IUtl~'il1fl~W11.IJ1l~~LflU 1J Ull::'\1lfl L'lfff1'.iaU't1'.ifJ (organic solvent) LUfll'.iffflfl fll'.i 

'.i::l'\1fJiflfJiH'tl11 llftlUiflfJ~'.H (direct heat) 1JUUNUtl1111flJU tl1'il,fifleU~'.i1fJill~lfJ Utlfl'il1flif 

fll'Ifl~uiUf111::qtyty1fllfl'(Disti11ation in vacuo) Iflun~iifJllll'fl~tlfll~Ufll'.i'.i::I11fJltll 

~1'1'i111::111fJaafl'il1n,iTvh ll~lllfJffnfl i fl[lfll '.i fl~U~'fJW11.IJ ij~l 'Vlfamf~llfltl1111t1U 1l.:Ji H'lna1Jlflu 

A ... .:'" "" .1 P" ' ...I
qtytyfl1f1'(vacuumpump) lt1'.l'tl.:JllaUl'IfJfl11 rotary evaporator CJf~1J'.i~ntl1J'l1fJff1Ufl1.:Jcr 3 ff1U tla 

CIoI' d':' I fI dJ. , I 

fIl'lfU:: 1J '.i'.i ~ff1 '.i ffflfllJ [lH11 fJ11J't1 'il~ flll U (distillation flask) ff1'U tltlUlfl 'UICJftl '.i 11 '.i tl ff1'U f111J1lU'U 

itlff1'.ifl::fll[1 (condenser) Ull::f11'lfU::'.ia~i'1Jff1'.ifl::fl1fJ11t1~fll'.ifl~'U (receiving flask) lflfJff1'.iffnfl 

• "" 'l "'l III "" i : ..I "'i 1IIafJ1,:j11fJ11JCJf.:J1J'.i'.i~ LUfIl'lf'U~II'lftl~ L'U1111aa.:J tl'U1't1tl11JfJll~W11.IJll flUfl::'il::11~U (rotate) 

.do .41"4:1 ", c:,cS': Q; 

~ fltlflI1f11V1V1H1U l'VllJ 11111 fl1'.ifl'i::'il1[1tl1' 11 '.i tl'U tl fJHVl1fNUfI::ffll11fflla fIl'lf'U::1J '.i'.i~ ff1 'I ffflfl 

I ,: JJ I "Q,o' • .d.c:S 0 d " .. I •I 

atll~11 fJ11J'U 'il::~a.:J~fH'Il1fl1Jff1U tl11JU'UU CJf~1J'.i ::1J1J't11f11111W'U11 fltltl Q~lla<;111f11 1Jfl1 fJ'Ila~ff1U 

" . 
t111J UU'U'ildlfll 'If'U::'.itl·rf1J 1flfJ'I'i'~'I~ 1J1J'il~~tlloii'lnm::1J 1J tltyty1 fllfl' ff1'.ifl~ fl1 tllh~l'\1 [ltlafl'il1 n 

fIl 'If'U::1J '.i'.i1'il~ t111J IIUU~ 1J111 W t1 tlU Ifl UI CJftl111fI ::11 [lfl fI,:j 111i '\..J f11'lf'U:: '.ia~1'1Jff1 '.i fI:: fl1 tI 11 t1~fll '.i 

fliu.:b.:Jff1'IfI::fl1 [lt1.:Jm;'1ff1111'.i (I'U1i 1I'l'i1i H'1J1qVl~lfI::1l1flt11Jlll i ~11uill 

... '1 of. ... "" of. ... """. 'l" of. ...
ffflflaaflll1 'Ufff11'Vl'lltl~I'Il.:J111tlfl~'Iltl~U'll~ 1111f11fJ11i l'lfU fl1'.i L'lff11111IfJU (lyophilizer 11'Itl freeze 

dryer) 111afl11'l;;t11111fVU (spray dyer) 
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, 
4. aD9I11~D'Yl1i'U 

• d....!1 : • i!l sI !I 1 i !I ,
tlflftl111flL111i'U (ultraflltration) LiI'Un11'U1ff1n"fl~mv'U1111 'I1l'll1l'll'U ~v '1I'!LN'ULllll . ., 

LUl'U (membrane) i~ntlff11iiihhl1""fl11llflQfl (molecular weight) 1l~n11 5,000 

II 

2.4 iTl"ltltlflql1filUcW'IiT2;!U'vt"l 

19-55 ) Ufl::: \'11 n http://cyberlab.lhl.ku.ac.thJ 
., 

elearnlfaculty/agriculture/agri02I1esson.h1m fl~111~Vffl'l.M'~U 

ff11~vm'l'U-W'lf,.h!:fl6t1~1V ff11UJllIJij (Primary Constituents) Ufl:::fflHJ~fJlJij 

(Secondary Constituents) ff11U!llIJijUl:::fl6t1~1t1Ldl~ 1Ul~'U i'llli'U t'l$a\l1aff ff1'Uffl1'¥J~VlJij 
~ d <!I 'J! '" ...'" ~ ,,("'1 JI I 111'
ttl'Uff1111'W'lfffll~\'I1n Intermedial basic metabolism llfflltlftLlJ'Uff1166fltj'YI'ft 11 flHffl1H1V"l Lll 

citl~6'U ff11'¥J~fJIJijfl~1l~iitjl1il11~Lflii (Chemotaxonomy Group) ,.h!:fl6t1~1t1U6afl1a6t1~ 

(Alkaloid) ina1fli'l$~ (Glycoside) Ul1'UU'U (Tannins) vh'l111'U6t1~ (Flavonoid) ffLft616t1~ 

(Steroid) L'YI61i1'U'f)fJ~ (Terpenoid) tl1li'U11'f)1l1:::nw (Essential oil) tI1~ii1 (Gums) Ufl:::t'U"l 

1. U8t'1f'11t'18EJ~ 

"8afl1a'f)fJ~L1'l'U ffll'l.h:::fl6t1HUl1'f) 11i'l$flnfl~ii''U1ft1L\'I'U iiffll,j~L1'l'ULtJff 'WtI i'U-w'lr ii 

1flHfffl'.1citl~'f)'UUftfl"1'.1n'U iilff'llll 'lifl:::fllfJtll a:::fl1t1'l'U~1'yha:::alt1~'U1116 ff11l1Hlffn~~1u 
m~6'f)'U Lrl61.hffnffn~ 'uYhu~nltllntlLtlff\'l:::'~LWafl1a'f)U~~ffl::: i ~t1'l'UL1'l'Utl11:::~t1U1~ tl1'lrl 

d sI, JI 4... i . ,.1! ... sI 
L~'Wl:::l1 U1Ufl 'f) tllUfll1'f)t111f1 U11fl'l!llUNfl 'Um:::L'Wl:::Ua:::al 11 Ulflf1fl111l~'U Ulfl1t1fllln11Lft'U 

'116'.1'111 i\'l U'f)afl1fl'f)U~ff1'U1l1fliiNfl"6fl'".l11l1'f)'.I i 1t~~ffl11'Y1Ul ,'li'U 6:::1 'YI1 L'W'U (Atropane) 

1 flLfl'U (Cocatine) iiffll,j~fllllt1ffl1Lff'W~~ LLfl:a1'l'UtI1"~'lb~ fl1U'U (Quinine) lfl'l!l111fl1l1fl1L1U 

. ., .. 
, fla1fli'l$~Ln~\'Iln aglycone 1116 genin itlntlff1'Uii,1'l'Uii1ftlfl (glycone part) fl!:fl1Uiil 

i~;) 'flfllfl''l$~~lu'Unftl1l1flHfffl~'116'.1 aglycone i~l1fllt1Ul:::Lfll1 ,'li'U fl1{~h~n lflfllfll'l$~ 

(Cardiac glycisides) U8'U'YI11fl11'U'U 'flfl1fl''l$¥l (Antraw quinonne glycosides) 'l$11uu'U Lnfllfl 

l'l$¥l (Saponin glycosides) i'l$tI11'UL\l'UU~fl 'flalfli'l$~ (Cyanogenatic glycosides) '61'l$''YI1'f)''l$ 

tI1L'U'YI infllf1 i'l$~ (Iso thiocyanate glycosides) vlfl1l1'U6fl 'flfllfl ''l$~ (Favonol glycoside) U6flfl 

V8'f)nfl , flfll fI''l$¥l (Alcoholic glycosides) 

http://cyberlab.lhl.ku.ac.thJ
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QI SlQI sII 0 0 JJQ ""II' . ltI .::L~:s Q I ... Ia QI 4 

vltlfll1'U.:J tll1lJU1~'YI1'UIU'UU':i::::'illm'ilVl1'l111fl"lJ::LH!" fflJ'U !'nl'VllJU'VI'U'U'U L'If'U Luatlfl'VIlJ'VIlJ 

IUatlfltllJt'lfU imJ!.:J Irltl'VI1N111~mamJ6fl'U~t~'U11f1111flU'i'mj'U~llfJ 1I'V1'Uii'U 'il::ff~"'lVJa'lJUfl 
. i"" 1i].1IJ. ".. cI .:, '1 " '" fH]lJ'VIl l1f.11!lJ !1f1tlf111lJlfff11'illJU1" 'il~11~"f11111a.:Jffl1Ua~·"h 11111fJfl'U 

vlal11'UtlfJ~ IrJ'Uffl1~UI'lf'Uffl1UIL".:J (carthamim) 'illfl"flflfh~ml ffl1Ul11afl.:J (luleolin) 

:.s 
'illfl"fl flfflU'Ulf.1.:J 

"4 0' 4 !It tI 0' GI -: QI , .Q " 

I'VI tl '.f i1'U tl fJ" 'nlJ lJl fl h,,'W'If I U 'U fl.:J fl U'.f:: flfllJfflf1 ty'llfl.:J'U llJ'U '11 fllJ 1:: 111 U I 'If'U a 11J 'U 'U 

(limonene) ~lml'Uaatla (citronello1) I~'U~'U 

.. 
7. uulu't'itl1J,:::I11U 

:01 d.d~ i"i QJ} .:
'U llJ'U 'I11l1Jl ~Ll1 U LiI'U 'Ilfl.:J111 a 1lJfl a'U'I1 tl lJl'O'Wl~ 1 ~111 U " 'U ~f.U l1lJlJl1ll.:J llJ1fl11'U 1 

ffllJl'.ftlffn"flllfllJl'illf11:b'U'Iltl~~'If'~1"fJ1if11'.ffl~'U~1fJ'1)\fl'11;flf111ijtli~1~'Uffl'.fU~~fl~'Ui'U 

1IJ " !'II ",.d i '" IiJ A '" '" ... i2iUN !lJIU'U'Il1l~I11'UU1'V1'n'J 'U'W'If 'il~ !'I1flflflfllJltlJll'W'If'ijflfll" lJN'If'U"'UllJl 'JJ 'Uf11'.f 

1f11fJlJfJ1~1'n1flilirai'Ui'U'VI1~lflff'lffll'.flJ '''If'U nlJfl~lfll;rfJ (gum acacia) ua::nlJ'VI'.flf11fll'Uvl (gum 

tragacanth) 
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, '" "1' 1- 1 Q "'1 cf, "....... '" 
'1IlJ'U fI11 1J @Jlt'lHI u1~'U fl1~n)::ll 'U It)'U CU1l1~111'U l1CU'U llfl::1J1flCUll 

• 
2.5 m1f11liliT01JiT110onq'rllluw'ViT3fU''W1 

i'91'Ul ~'Ul'111'4Umm (2547 : 19-55) llfl::'II'~lll illlll'111iii't (~1~''U1hfffl~ 11~'Ul111il 
JI 

Ufl::tltU::. 2551 : 78-80) tHh11t'1vtY~UY1~U 

fll1 ~ 11~ tY~1J U1 ::1.fll'1'11 'tl~tYl1 ~ 'tl flf}l'1i'll~~Hfl91ntu en1i 1111 'lfl~ ~1 fl-n'lf ~fHl'1111J 11 
,. 

J........ 1 Q, i" c:I ~ Q '"'
I. .1 
, l]fl1 til fl119111 ~tY'tl'IJl11al'U ll~llYn::l~l::~~ llfl::fl11 11 Nfl1J 1flfl!1J'Ul'WtI~ fl111JtlflfH u1::Lf1l'1'IJ~~ 

tYl1 Hfl ~ntuen11 1111'lfl~1J1~ 'lfilt'll'Yi1,!'U l'W11::tYl1U1 ::fl'tl 'IJ'IJwJrii t'I inm ~tYrl ~fla'lVf1'UUfitfl'U tYl1 

1t'1Vn1'StlltYl1~1'tldNllnhu6ii;fJ1Lfln~::U11fll]ff 111'tlliit'lfl11;'U (turbidity) 111miit'l 

w:: flt'I'U lfl'U11i~iif1'l111'1 (sensitive) t!~ ufiili~11'Wl::1'ill::'il~f11J fl~lltYl11flnllfl::~'tl ~1::1~tl;1l1tu 
: d," d'U ltl19111~tY'tl1Jl'1 'lI'Ua::f111::l'1l11111::tYll 

• JI 

'I.fu6mVl11'tlflMf (Molisch's test) fl111iit'l1~ll'\11'Ufflh~ut'I~fin)tlfi'tl1::rt 11~ai'U'lJV~l11fl1 

f11J Molisch reagent fl11W11~tY'tl1JtYll'IJ1ifl111~'UJl911fll~hcU (reducing agent) 'II'tl~ l1J l'Uucufl 

~ " ci ~"Jl! • 
fI111'St'I ua::'~UCUflfl1111t'1 'l'lftYl1f1::flltlLWl'1fl~ (Fehling's solution) ii'ln'il:aiit'lw::fl'tl'UUt'l~'IJ~~ 

fbui'tYtI~flicuYi' (cuprous oxide) 
JI 

fl11W11~tY'tl1JtllWlfl~'tl'tlfl~ (deoxysugar) ,;;U6ii1tl1Lflmatl'llflLflVU (Keller-Kiliani test) 

:' 'I. : " 44:S ~ i tI d '" 4f1~va::fllV'U1Wlfl 'Ufl1t'1'UltYlll'11JtY11LW'tl1flflfl'tl 1~ (ferric chloride) fl::fllfJtlQlafl'UtlfJ 1911Jfl1t'1 

0I.Q.C4 SlJI ild: A d c:f: .q~ ,~ 
cua~11fll'llll'll'U mll'U1911 flt'l~tlflCU~:a11'Uff'U 1W1flllt'l~lflt'l'll'U 911 ~1 'tltl91 tI'lJtI~ 'If'U tYl1 fl::al VUfI:: ~:: . .. 
titlV"lUflV'Ulfl'Ufftl11~'U 
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• J 
2. ftQUUfJtUnafJtJ., 

tl'Ht11 'Htlff1 ~'I-I tTl1~'hl'nt1~'I-IfI'HII 'H~ ~ 1'1-11 fl 1Hl'l-l1~'I-I tl·a{1l1 ~ml1J '1'1-1 1 lH'H fJ'H true 

" oct "I 1 ''1 	 oct 1 " .. d... " alkaloids fltl.:JlJ 1'1-1 flml'\.ltl~ '1-1 heterocyclic ring 11'H~lJtlfl1 flHtT11.:Jl'l1.:J1fllJl'l'lf1J'If'fl'l-l tTllJl1f;J 
JI .. 

fl11~tT'fl1Jtl'1fJlllV1l'lfltT'fl1J1;j'fl.:J~'I-I1';'I-I Dragendorff's reagent (potassium bismuth iodide) .. 
1fiflfl~fl'fl'l-lffllfl.:J~J'H1tliM'lJ Kraut's reagent (potassium bismuth iodide) lflflfl:::fl'fl'l-lfftflJlllf11'H 

1If1.:J Marme's reagent (potassium cadmium iodide) lOfl fI:::fl'fl'l-lff'\Jl111'H:: Hager's reagent (picric .... . 
acid) 1fiflfl~flfJ'I-lifl'H~'fl.:J ";.:JUtT1';l'li'l~fI';l'1~tT'fl1Jtl'Hfl1mWfl 1'll'l-l Mayer reagent, Dragendorff 

reagent, Wagner reagent 11'H::: Ammonium 	 reineckate ~~'lrfN'H1J1fl'H1.:Jfl1J coumarins, 

_I "I 1 .. .Ii.i... "1"'1polyphenols, purines, amino acids, proteins 1I'H:::tT11]J1:::fl'fl1J 1'1-1 fl11~'I-I'If'l-lfl'fl'l-l '1 'If.:JlJfl'W1J Ifl '1-1 

tTl1 tTflfl~lflrl'lf i'l-ll'l Hfi Hfl'l-l ,j'llJtl'Hfl1'H'flfJflAhjl'lfl'lfiifl~'fl1~fm IA'i 'I-ItTl1 tTflfl \llflrl'lHl~i rf. .. 
N'H1J1flfl1JtTl1l'lfltT'fl1Jl'HrllU t'W'n::: 'ttfl1:lf.U:::1U 'W1:::'H1'flflf.U tTlJm1Ufn:::'\J'fl.:J1fl1 .:JtTfl.:Jl'lH1fl~. 

tI1fJ'1'1-11f1HtTfl.:Jl'lH1fl1i1l1:::0'fl1JA'1fJ steroids nucleus, unsaturated lactone ring 

.i .. .... i ...( oct I , 'l 1 11U'H::: rare sugar 'If.:JlJfl11lJtTlflty 'I-Ifl11IttTfI.:Jt:)l'l1ll'l1.:J'lf1,tI1'W 011f111'i1tT'fl1J11f1'H:::tT1'1-1 '1-1 flHtT-:il.:J .. 
ihlA'~.:JU 

1. Steroid nucleus 'lfji Liebermann-Burchard test irfif~1'H1tll;jfJ1 tTl1l'lfltT'fl1J~ 
" JI'fl.:Jll'H .:JU'H:::1l';l'1fnl10111 

2. Unsaturated lactone ring fl11~tT'fl1JA'1fJ Kedde reagent 'H1'fl Raymond reagent 
II 

11111'1-1 'H1'fl Baljet reagent'lrfiftflJ-ufI.:J 

3. Deoxy sugar fI';l'1'i1tT'flUA'1fJ Killer-Kailiani test 'lrf1.:Jm11'1-1iflh.:Jllfl.:J~Hlfl~tl 
.. II .. 

1:::W:lH oi'l-l'\J'fl.:J 1'H 'H1 ";.:JU tTl11ln:0'01J'H 'H lfJ'lfii fI '1 '1-1 flq'lJ sesquiterpene lactones 1l'H::: 

cardiacglycosides ~mflHtTfH 1rJ'I-I unsaturated lactones 'iI:::irfN'H1J10fl1Jfl11l'lfltTfJ1J~1fJ Kedde 

reagent, Baljet reagent Ll'H::: Legal reagent 

'If111lii'l-llO'H1fllCJffl1rJ'I-ItTl1fl~lJ'l'Htli~mflHtTh~l'lHtfl~mj.:J'tl'lrJ'I-I 2 fl~lJ flllJ 

'lfiifl'U'fl.:Jtl:::lfl'H1fl'l-l (aglycone) ~tl tT1~fJ1tlfJfI'fl'HCJfl11liii'l-l (steroidal sapogenin) U'H:::'l'l11l'lfJ{\i4 
.. 	 .Ii JI 

'I-I1Wfl'lfl11liii'l-l (triterpenoid sapogenic) fl11f111~tTtl1Jl;j'fl.:J~'I-I 'illflfl11lflfl'WfJ.:JllJtll'11thfl1Jlll 'WtH 
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SI 

~tl11m11~fJll\1~tl'H)dU1Ufl'h 15 U1l1I1i'l~tJtllfl'llU9if111'VhLH't~flt~~fll!fl-!l 1191n~~n u~n\11nilu-!l 
" i 'I " .. _i!! .. 'I .,;, 'd

~11\1f'f~'Ufl1fJ Liebetmann-Burcbard test flfJ steroidal saponins L11f'fl"l1-I'lJfJ1 LU'tItu~'Yl tnteIpenOl 

saponins LH'ihh~!1fl-!l 

I J JJ. .: d
f'fnLUnllllutllznV'Ufl1fJf'f1U'IJ~-!I aglycone 'lJV-!lanthraqumones !Li'lZU1~1i'l fllf-!l 

.. ..,.,. bJ ".. • J! "" ~ '" ... :;.... bJ i lIJ " 
anthraquinones lltJtUf'fll'U91i'lZi'llfJ Iflfl iUfll-!1 1lt11LnflllJUff'Jl'1l1l111VlIfl-!l ,NUUM I ~ fll I i'l fllf 

anthraquinone glycosides ,r1fJmfl111~';1-!1 111V FeCI) 111~ sodium dithionate LH'ni'llfJ!~U 
"dl... "Q,I 0 -=- ! b ~ ~a fI I)

aglycone 'lJV-!I anthraquinones 1I1I 1\1-!1 f'fnfl'flfJnll1fl1fJfl1'Yl1l1Z1I1fJVU'Yll fJ \11 nuu U1'Jl'Ufl1'Ylli'l~i'llfJ 

" qd qCl~ Q til SIAl 

'Ylflf'fV'Ufl1fJ11i Grignard test 1L1IZ Guaiac-copper sulfate paper TIi'YlUfJll L'Jl'nUll1n 

fivn~Hn1::fl1lJY4tm'Yl I~~-!I\11nf'f11111[1fll1\1111n1fli~i fll i fllfUlU n iflllll':hijtl~llltu,rVfJ!UU1fl 

1 ill i mnflJ111~~ln11i,r LU n11\l11\1111n1fli~i fllifllfUlunij"v1:: 1-!1 fiV111nNlIf1119111\1f'fV'U 

tflUNi'l'U1n iji,r11111fJtl1111'h LUW'Jl'~1tllh-!lJu ijifllfUl i u~uni ni'l i tl ifllf~vd!~U~-!lfltll:mV'Ulf'fll~ 
itl W'Jl'Juv1n~ijifllffJ1iu~un ii'lilfl (cyanogenic lipid) ~-!I'ilZ\1ni8ifllillfllf1,riflfJIVuifllf1l111Itlf'f 

t "jI J/ 

(lipase enzyme) l1~dLUW'Jl'..rUl!lIZLH'n1flilmlnlll111 ONlIf11nll1'ilf'fV'UL,rNlI'U 10~~II~'lf1-!111111 
, ". I 

16-24 i1ill~ iUn1wilmfli~ifllifllfUlUnl1\1ntlriVfJ~Vnll1tbuimliLnfl\11nf'f11Itlijl11::l11fJi,r~1 
'" • lIJ i..... "J i "J" ....: ~I lIJ i ... lIJ ••I"VU"l1l1nn11'ilZlll\11n IfllfUl U\1UO IOi'l tllfllffl f'fl1Itllll11fl1UV1\1llJUrnO l~ flll'ilUfllfi'l rnfl (H2S) 

• ..... "J ".,; lIJjI • " • .. .. ~ i lIJ111V'W1nVi'lflI8fl'Yll::l11fJ It] (volatile aldehydes) 111VII1l1l91'W10f'f11VU'YllfJ L'Yl V IfllfUlIUf'f 

(thiocyanates) Lli'l::iui'Yll~ (nitrites) ~iH'NftmOiuf1119111'ilf'fV'UI'lfUI;lfJ1flU 'IlzJU'lf1-!1l1i'l1~t)V 
11NlIf111fll1\1f'fV'UlfluNlI'U10tl11VdLU'lf1-!1 15 \nl1~~ 3 ~1ill-!lll'ilJu 

n11fl11'il111 ifllfUl t U~UO i Oll ttl ifllffi'iu W'Jl'~1VfjNtl11't;'0l1ltl1U'Ull1fJ'Ufl'UW'Jl''Jl'Ufl 

.. ... 'i " .A 11) d • QI d .c:l ... 11) flQ QI .Q•

IflfJ1nU Itfl 'Jl'1l11zt-!lVU 1!U'YlUflOfl1-!10U !'Jl'U 11ftVfl'YlflftV-!l111Nllf111IflllIVU IfllfllVlli'lfllfU(emulsion) 

fl'U (Iinamarase) M itl II fitl0 11 lIVfl 11it-!l hj~V~lfill I~V iH'lIlli'ililNlIf11'l'f111'ilf'fV'UlfluNlI'U10\1~~ 
'" • ....... " AlIJ t .... "J t "J "!'I ".1 .. I "J " LUV~\110'W'Jl''U1-!1'Jl'Uflil-!l1l1l\1::11 1000Ul U'ilUO lOll tlIOJfflllJUV~tllJl::nV'U\1H UflVl'il'tllflIVU 10Jf1l 

L'Ufll-0lJ i tl~lflffl111vdiuW'Jl'Ju \l-!ltfilllVU ifllfl1~-!I~ft~LU 11 flVfl'Ylfl ftV-!I 11 ftVfl 11 it-!II~mtl1 fJ'U Il1U'U .. 
flU \1::'lf1fJiuon~flffUi'ililNnnnfll1'ilffv'U..rUlfluNflmn'il1-!1 
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fl1nl~1\l"11 ifl lCJfi'Vllfl iCJfmt'U,., infllfl iCJf,j'f)1\l,.,l1\l 'l'Uffml'f'llfl':) i nfllfl iCJf,j'111fl 

"'11\l111Nii,.,tlwcti''Ilfl~ infllfl iCJf,j'\llnfl1~ igl~'"ificifff'llfl~lfl'U iCJf,J (enzymic hydrolytic products) 

'" 1'lf'U "'l1'il11l'ih~lf1n~1 flff111fl11 ~eifln.J"'111fl llJtflQfI'Ilfl':) ifllCJfi 'Vllfl iCJfmt'U91 

fl1~~11'il'l11i'Uffml'f i nfllfl i CJf,j'~~lrl'U1i~iivlJUfl~~lV~flfl1~~~1\l111 1 ~v'\hVJ'Jj' 

~~fl':)fl1~ lJ1~lJi'Ullflfl flfl gfl6lAfl~ l~fl'll~~q'Vli'llfl':)lfl'U i CJf,J \llm!'U'ti1fl1~ ffnrlVJ'Jj'~1VJ1~lJ1A'fl~ 
111'fllfl'Vl1'Uflfl111flllJ'Vl1'Ufl fI '111 n-w'Jj'ii'fl.:)ti'1.h~ flfl 'lJ1~'Ul'f1n i 'Il lJ'UlJlnfl1~th~rIi 'Il lJ'U flvn u/l1th 

i SI SI SI 1 A SI SI ...: '1 !!I1IJ SI ...ttl 
111"lJ"'U ~mm'fl':)~~I'I1VU11MllVi~fl1llJ~'U"'1 (rotary evaporator) Ufl~llVfl 'I1lflffl1'1J~1l'Vl1ifl1V 

"'.,. '" ~l 1 ~I .It .,... 511 '" ., ....,.
11iflflfllJ'U mlJl 'VlflHn (column chromatography) CJf':)lJ'fl~~lJ'Ul (alumina) llJ'U~1'(lflCJf'IJ11~VlJ 

l~cif'U'Jj'iiflllflmU~V'U1h::~fI'lJi~ (anion exchange resin) lrl'Ufi111flmu~v'Uim)'fl'U '1.11 infllf1 iCJf,j'~ 
i ~uVi 1 i,.r'lJl1l'Vlil fl Vfl1 '5' ~nNi;fl i '1.1 ffl~fI~fll VNfflJ'Ilm U'flfl fl'fl ~'fln'Ufl~Jl \l1 m!'U ftmn t'f.l m;mau 

'Il'fl~ i 'fl 1 CJfi 'Vll V iCJfVlt'U,., i flfll fI iCJf,j'~1fJ1U1U'fl{1mlJll 'Vlf1'5'lfJ111'flHflLfI'Il m ::fl1'tl (paper 

'" 
chromatography) i'Un:'IJ'lJfi1Vi1f1::fllV (solvent system) "'fl.:JU1'Vll'U'flfl-mfluocifiifl- til (butanol­

" acetic acid-water) 'illfl,r'UUflyj'U~1V 0.2 llJfl1{"fl.:) ciffll1'fl{i'UI'VlHI (silver nitrate) I!fI~'fl'IJ'H'U,.r.:J 

~1V 0.2llJfll{'Il'fl.:J lY1U'VlfflCiiVlJifl lmllJ~ (potassium dichromate) li'l'l1lf11~'U i'fl lCJfi'Vll'fl iCJflJ11'U~ 
11) 1 lIJ ~ '" d "' .... 1 ,J .: '" 
I nfl fI tCJffl \l::ff~lfl~l '11'1.1 ~flffl'l1f1fllJ~lfly'll'U'IJ'Ul'f'UfI'l!fl~ 

vlfl1l1'Uflv,j'uu~flvm~'U typical flavonoids, related flavonoids UfI:: miscellaneous 

" " 
flavonoids fl1~~':i1'ilff'fl'IJfI'l':i''Un~lJ'i'1 't11i~~~i1 

1. Shibata's reaction 111'fl Cyanidin test 1~'Ufl1':i~'5'1'ilffV'IJlflHfffH'I1~n"v~vlfl1 

l1'U'flv,j' 'I11fliil fI':i ~fffl~lfI'U benzo-pyrone ~lfl'Ul fI':i ~fff1~n1'Utf1fiqJ'l'U flavones, flavonols, 

flavanones, flavanonols lIfI:: isoflavones ll::tnflUQnlf.l1n'IJlllJni1tCiiVlJlflviimfliglfl'5'f1f1'fllfl 

SI tI , .,. d • .1....... 11) tI ~I 9 SI ... 

l'lllJ"'U'Jj'1VfI::mVlllJfl'U1CJftllJUfI::1HlJymlJ1 !flNfI'lJ1f11lJ'UfI'l'5'fI::fllt1nfflJ Ufl':) 'I1':i'fl'Jj'lJ~ 

2. Pew test 'l.g'l1~nfl1':il~V1n'Un'IJ cyanidin test u~,.gff~n~ffli'1'Ufi11'i~uQnlvl 
.. IJ,J .5't .cI IJ,J '!!~ ~ J I 4d 

NfI'lJ1fl\l:: l'I1ff1'5'fI::flllJllJ'Uff fl'lJ IIfl':) 1l"'n'Vllflfl,,'U\l1.:Jfl1111i cyanidin test 

3. Ferric chloride (FC~) test 1~'Ufl1':i"'':i1'ilff'fl'IJ phenolic group i'Ulf1':i~fI'fl~ ~.:) 

Y1'IJifl'i'U flavonoids, tannins, coumarins, quinones Ufl::ff1':i~U'5'::fl'fl'IJ~1V phenolic group NfI'lJ1fl 

4 .. d~.4 ': Q .. 0 

\l~Lf1fl~::nfl'lJ11 ':i'flffl"fI~fllVlJnl'llV1 '\.Jlt~'\.J 'I1'5'fJfl1 

4. Bromine water li'1'\.Jfl1':i~'5'1\lfl'fl'IJfI'11'l'Ufl~lJ proanthocyanidins ~1i'1'\.J'fl~ti' 
.1 i .... 9"'.It , A " tI
lJ'5'~flfJ'IJ '\.J condensed tannIns NfI'lJ1f11flfl9l::flt)'\.Jnl'l1f1fJ~ CJf~ flavonoids fl"llJ'fl'\.J '1 \l:: L'I1NflfI'IJ 
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~I ' "1 "I : "'!:It'5. Molisch's test lu'U011Vl~ft'fl'lJft'11fl~lJtl11 'lJ UJl~1~ 'I1lfl'VI'lJ'U1~Hl"ltllllJ'UtY1'U 

,do Ad I.d. , I! i!..::t 1 
'11 'U Il'llflll glycosides 'll::'VI'lJ11l1l'l11'U ft'lJ11l Vl1fl fJ~'el1::'I11 N'lr'U'IlflIlI'lH'I1 U fl::: 'U mlltl H'VI 'lJ ft'lJ11l 

f 1i I 1i 

m ::'ll1 fJtld'ti l'l1i'Ui'Urillllil~'U'lr'Ufl1~'lfflVl11 fl l'Ii'lJ'Ii''U 

6. O1nl11'llft'tltI1~fJ'cNft'11a::fIlfJm~UfI:::th:J 'il:::'VI'lJ1wjfl111'UtlfJ~ni'JtutYlI'U~ 
.1..1 .1 S"I" !:It 4' !:It' ...It 'i

luflfJ'UUuflllIl 1~~llJft'fl1'V1fl11lJ llJ'Um~'I11tl~N 'I11flllJ'Uft'l1fl"llJ anthocyanms IlJfltl~ 'UtYfl11::: 

JI t" f ,c!(:4. ~ ,
fl1~'il:::i'l1ftu~1l 1If1:::''Uft'.f111::~N'll::i'l1ftlJ1~ 'I11fl'Ull.:J'U 'I1lfl1lJ'UtYl1fl~lJ chalcones UfI:: aurones 

..It .... 
IlJfJtld''Uft'fl11::m~'il::iM'ftll~.:J IIfl::i'Uft'.fl11:::th.:J'il:::iM'ft tflJ'I1ltlll~.:J i.:JU ft'11i 'U nq'lJ'Vlfll11 

"'i" '" "'~"i ..I .. Ad'UflfJ~'il:: 'I1Nfl'lJ1flfl'lJ Shinoda test llfl::fl1~"ltflY'l11fl 'U'IItu::Vlft'11'V11fl polyphenols 'lr'U~6'Ufl 

" ~ I ~" ft'1 lJ1HIi '11 NfI 'lJ1fl fl1 ~ fl 'lJ ft'1n'1 ~ ft'fl 'lJ l'I1fIl 'U~1 U 

..!:It ..1"'1 ".l.:1t 4 • 4
tllJ11'UllJ'Uft'11VllJ tlHft'1H'VI'U!1'U1l{.'U penzo-pyrone 'I1I1tl phenylpropanold lactone 'I11tl 

, " .... " '" i " bepzopyran-2-one ~ 11'ilft'tl'lJ~1 fJfl11 'U lft'11 ft' fl~~1Ullflfl flfl Wflfl lJ1f1:::fl1fJ 'Ulfl1i 1'UtlflUfl1mfl~ 

: 0 111 .. 1 JI JI tiS " ,c!( .d 
'illfl'U'U'U1lu'J11l~1fJm::~TI!I fl1tl.:J Ufl1'il~'I1fJ~mfJ 10% NaOH 'il::'VI'lJfl1111fl.:J1lft'.:JV1 long wave UV 

(365 run) 

, ... 
5. nqIJuV1uuU 

llVl'UU'U 1~'Uft'11~1'V11fl polyphenols ll'li.:Jflflm~'U 3 fl~lJ fitl O. hydrolyzable tannins ~ 
" "'.1" : ..It" i 4 i" 1'1 '" !:It1f1Hft'11.:JV1Hlflllu1:::fltl'lJ~1U phenolic acids llfl:::'Ul~lf1llJtl~lJ 'Ufl1~'I11fl ']fUl'U l"ltll'il:::flfllfJllJ .. . 

'U fl1~llfl::ih~lf1 2). condensed tannins mm~ft'!l~l~'U oligomer 'I1ltl polymer lin monomer 

I~'U catechins (flavan-3-ol) ~~fl1'il~~I~'U proanthocyanidins 'IIflll flavonoids lrlm.l1il1~lJn'lJfl1~ . .. 
4. q..::t 4 t d ... , .c:t I 

'il::lfl~~::flfl'Uft'U~~Vl11fJfl11 phloba phene 1H11fJflft'11l'11f11'U11 phlobatannins L1fl:: 3). 

pseudotannins l~ 'U ft'111;r~1~ fJ 1n'll 'U 1~1lJlfl fJfll~fl llV1'UU'UiiqVltr-h~ft'lJ1'ULlfI::: ~ fl~:: ntl 'Uflflfl 1 

~Jl4 0iJ)QI ttl .Q QrI 4 Q.I t 

flfl fJ~ l~ 'il ~Vll 'I1fl fltl1f1flfJ~'I1 lJ~qVl1i Vll~'lr1fl Wl O11f1 n'il ft'fl'lJLlVl'U'U 'Ufl1 flU 011tn~~ ::fltl'U 1::'111 .. 
1~ llVl'Uu'Un'lJ gelatiJl.lead acetate, zinc acetate 'I1ltlflflfllf1flfJ~ '~,j~U 

1. O11~n'ilft'tl'lJ~1fJ gelatin ft'11~1'V11fl true tannins 'il:::lii~~::flfl'Ufl~i1n'lJ gelatin ufi 

ft'11~1'V11fl pseudotannins 'il::lii~~::fltl'U~'Ufl~~1 
".:11 .Q'" • QI2. O11~'.i1'ilft'tl'lJ~1fJ bromme water 'I11fl1u'U condensed tannins 'il::lfl~ft'l'I1flfl~n'lJ bromine water 

3. O11~n'ilft'fl'lJ~1fJ FeCl3 'I11m~'U hydrolyzable tannins 'il::lii~~::fltl'UftJl11'U i'U'IItu::~ 
• 4. .!:\ct AI .4.d" t

condensed tannins 'il:::lfl~~:::fltl'Unl'llfJ1 nl'111'lJft'11tl'U ., V1111:;:fltl'lJ~1fJ phenolic group 1']f'U 
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". . 

flavonoids U~: coumarins \l:ln~ff I~V1'H~Vlht~'U i'U'IIW:1itY11'W1n polypbenols e'U "l \):ln~ 

" " ~::ntl'Uff'\.1l~1~n'UtYl1n:l'nV ferric chloride (5%) i'Ul1l'H~tl1t:l1il'Utln 

4. mH111\)tYtl'U~1V vanillin reagent Un::n1~'@l1~1flntl1m~1I~'U 'W'U'j, condensed 

tannins \)::lflflffl1fl'l 

m1~11 \)tYtl'U1'VI6t-W'U tlflt1mflfl'Htlflm11flflffn'lJ'\.rlf1l'Yl~tYtl'U'UH'lSil~ 1'If'U J1Vl 2,6-,~­
!'Yltlt-ihvb-'W11l-fl;'lftlni'UIV'Yll'Utl~ (2,6-di-tert-butyl-p-cresol in ethanol) H'9111\)tYtl'Ul'W'U~1''If 

flflfl' 'Yl11'Yltlt-W'UtlVt1 (pentacyclic trirerpenoids) ilfffli1'l 'H1tl'l~Jlfllfl1flftntlh'lfn h~il n 

(cblorosulfonic acid) ''Yl11Yrilt-W'UtlVfl1~ffl1fl'l Li~I'U~'U 
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.. 
;~Ul ~u1'Inl:plmtU (2547: 77-79) mh1Hffltlh1'~'li1 

iium1VDfrf11lJl11'1n'.i1Vhrlu1nm1~n"ffvllmntinlltU~ff::::fl1n 11fll~1 Ufl::::U,jU~l l~v 

tl'::::1iiufil Rr(Relative Front 'I11D Retardation Factor) 'I11Vfhij~11ri1U'IlD'l1::::v::::m-3~ffll1f1~DU~ 

... i adlti fQ J} CiI ..

substance) 'I11Vffl1lJl~1!lU (Standard substance) um\l.l1'lllJlJffl1Dl-3V-3'111Vffl1lJUI1!lU Vl" 

H-WlJ-Wflll.1if1ijV (fingerprint) 'IlV-31fl11J111'1IlmlJ (chromatogram) 'IlD'lff~U''W1JUl'dD-3'l1n1,jii 

... IIJ i.J.. ~ ",.J '" '" I. i JlIIJ 11 '" 1 1'W'lfff~U l'vn ~1'IlJtHfltl1::::nDllUfl::::tl1lJl\l.1ffn1'l1'11lJDUnU'tJnDl.IH m 'I1l~lflfill\l.l:::: fI1lJl 1'Iun 
III 

1lJ1U'Wl::::~1'1lD.!ln'lfff~u1'W1UU 

I 

111'l'l.i1::fltlU 

(Compound) 

fll~~cfu 

(Adsorbent) 

'l:,:uufll'rha::alfJ 

(Solvent System) (Detection Agent) 
: ~ 

U llJUlftllJ'i::llflJ 

(essential oils) 

.. 
IItl flfl ,.tUWfl 

(alkaloids) 

fl11filltlfl1flfl1tl 

1'11fi' 

(cardiac glycosides) 

'111hliiu1flfl1fl 

1'11fi' (saponin 

glycosides) 

.Jiiifl11Ilfl 

(silica gel) 

(silica gel) 

(silica gel) 

(silica gel) 

l'1'l\'!tju: ltlVinlltl';''I'lfl (toluene :ethyl 

acetate) 73:7 

.. ,. -=t "*' 
cblorofonn) 85; 15 If'itl 1'I'l\!tlU :Itl'l'lfl 

Utl';I'1'lfl: 1flmViflltl1lJfi' (toluene: ethyl 

acetate; diethylamine) 70:20:10 

" Itliinutl';!'I'lfl : IlJ'I'llUtlfl : ~1 (ethyl 

acetate: methanol: water) 65:35:10 
.... d .. 44 : 

If'itl !tlU tJ1'Yl1Utlfl : flUlUtl'llflfl : Ul 

(n-buthanol: acetic acid :water) 4:1:5 

''111flfll@!nt'llU : 1flltliiflltliiu 

(cyclohexane : diethylamine) 9: I lf1tl 

flfltlh'VJtl11J : l'1'l\1tju: tlfltl1nltl11J : 

IlJ'I'l1Utlfl: Jl 

(cblorofonn :methanol :water) 64:50:10 

1liiflt;U : flmiflYh~fl (vanillin: 

" sulphuric acid) ltrffll,N 'H~tl'\.'h1~u 
~, . 

" ~ ~llJlfl'il!IlUfltl'iW (Dragendorfrs 

reagent) ltrff~lJ 

J11J11f1f11fl (Kedde reagent) ltrff'lflJ'tl 

lf1tlJ11~UtllJJ.hU)UW1flfl,.f~lu1nfi' 

(cardenolide) UtlUAllJiiflfltl1ui' 

(antimony chloride) 'trffJll~U'H;tl 
1~tl,:j IIff~ffllfatl,:jtl 1l!;\ lJl~tll11l1J11 

A ~ Q ••1" '"'!' ....
flflU 365 nm fltJ'l't1fl1J1nllfltl IU Iflfl 

(bufadienolide) 

11iiflnu: fl'lfl<HflVh1fl (vanillin 

:sulphuric acid) 1trffJll~U 

http:1'IlJtHfltl1::::nDllUfl::::tl1lJl\l.1ffn1'l1'11lJDUnU'tJnDl.IH
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. 
(lJl"iHi12.1 Hff~~fl11fl111lfft)'lJffl1 i~tlHihmHtlt)1ifl'nJ1i'YIml~ (~t)) 

. 

i'l'111h~fl8U 

(Compound) 

v11tl""U 

(Adsorbent) 

1~UUv11Yha~i.nrJ 

(Solvent System) 

1l1rJ1fI11'1lU'8U 

(Deteetion Agent) 

UtlU'Vl'Sltl11uu 

iflaltli'lf~ 

(anthraquuinone 

glycosides) 

(flavonoids) 

~JJllU iflaltli'lf~ 

(coumarin 

glycosides) 

(iridoid glycosides) 

(tannin) 

(silica gel) 

(silica gel) 

';~fl1I\la 

(silica gel) 

(silica gel) 

(silica gel) 

... 1" ...chloroform) 9: 11 '1Utl 'Vl'gtlU: Utl'lf 

l'VlU :tlatll'H1tllJJ (toluene: acrtone 

:chloroform) 40:25:35 M~tllLtl~I'VlFl: III 
" 'VllUtla: ii1(ethyl 

acetaIe:methanol:water) 100:13.5: 10 

flM h~tllJJ :lItl';lnu : flHl~tlfjjn 

(chloroform: acetone: formic acid) 

" fI1W)l1 :'Ill (ethyl acetate: 

methanol:water) 100: 13.5: 10 M1tl 

1'Vl\l8U : fll1tll'S~tlfJJ (toluene: 

chloroform) 9: 11 

l'Vl\lau :lItl~l'VlU :tllltlh~tlfll 

(toluene :acetone: chloroform) 40 : 

25:35 M~tll'Vl\lf)u:tll1tlh~tlfJJ 

(toluene:chloroform) 9: 11 

1 ... .. ... 
'Vl\ltlU : IItl'Vll1l1tl'lfI'Vl91 

(toluene:ethyl acetate) 93:7 M1tl 

1 tI -.-: 
fll1tl 'S~tl'SJJ: flHlIltl'lfFlfl : Ul 

(chloroform: acetic acid: water) 

80: 10:5:2:6 

d ... A4:l : 

ItlU-1J1'Vll'Utll1: fl'Stllltl'lfPlfl: Ul (n­

butanol:acetic acid:water) 4:1:5 M1tl 

cI ..ItlU1J1'VllUtll1:1'"'Vl\JtlU: Illfl1Utla : 

" fl'jtllltl~~fl : 'Ill (n-butanol: acetic 

acid:water) 80: 10:5:2:6 MltlIU'U~U: 

itltltlfll'lf'U : fl'Stllltl~fifl 90:25:4 

tlijiiltI1UtlUI'Vl'SLfltlf (Bomtraeger 

reaction) LltlU'Vl'Slfl11uu'hnhlfl.:JM;tl 

l~tl~lIff~ffUfHldtl'fllff~ 
~aFl'Slil1emlFl (UV) 365 run IItlU 

l'Vl'SU (anthrone) ,,.vfflMntl.:JM~tlI1i)~ 

llff~ffm~tl~ 

l'UI'lftli'a hh"'mf (iflVlUl11Ull1 tltlfl 

~Itliiatniiu) -'Vitl~ltliiauifll1tltll1 ) 

(natural products 

(dephenylboryloxyethylamine)­

". " polyethylene glycol) 1Il11fftl.:JtltllV 

IIff~6aPl'S1il1tlll191 (UV) -fJ run 11tl~ 

IIff~ffIMntl~ ~JJ M;tll;iVl 

l'ViIl'Vlffl~VJJifltl'Stlfl i'lffi' (potassium 

hydroxide) M~tllltllJlll1ilVJJiflfl'Stlfl 

i'lf~ (ammonium hydroxide) l~tl~lIff~ff 
:' -. .... . . 
Ull~UM'Stll'IJV1'VlmllJtJllfll1U 365 run 

fl'StlLflntl-f11tllltl9ifin (hydrochloric 

" acid: acetic acid) ,,.vff'llll~UM~tl 

methanolic ferric chloride) 
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nl1t11:::mm 

(Compound) 

tllijAciu 

(Adsorbent) 

1:::UUtll11l11:::r.nU 

(Solvent System) 

~ 

1hUlfl11il1T8U 

(Detection Agent) 

U'VI'UU'U 

(tannin) 

...... 
'llflfl1L'Ilfl 

(silica gel) 

tlf18hvl8fll : 11I'VI1'Uea 

(chloroform: methanol) 95:5 levitme 

" ~1'Vlf1 :UJ'Vll'U8f1 :ih (ethyl 

acetate:methanol :water) 77:15:8 

fl'HlifllvlUfl (chlorosulfonic acid) M 
fflltl~ 

..I .., ... .1"
Vl1Jl : 'HI \.I 1 V\.IVI'.f1111Jfl'H1.I. 2547 : 77-79 

.. ~ 4\Q,I.( 2 i q ~ J " I., _IQ,I

,,"1Jl fU.JllV111m" (tll'1 \.I1ilf'1Ml Ll,,\.Ill11il 11fl::fltll::. 2551: 81-85) flfll1 L~tlff11J 

IVI flU flVl 11.1 1 fl11Jl1" fl11Vl ~U till i cfIl1tJfl ffl1 Nii" fttll..11inll 'If 1~ , ~ 11 nSolid phase 

extraction (SPE) ,thin layer chromatography (TCL), column chromatography (CC) IIfl:: high 

d 51 "" <II 51 .. ,:: ,: ....
performance liquid chromatography (HPLC) 11J\.Ifl'IJ 'If,:1fl11l0::IflVfli'lfIVlfl'IJfl ~\.I\.I "::'ll\.lV~mJ 
... '" 4a; oJ ~ tI di tv Q,f ,:4
1 flQtll:: ff'lfl \.I fl11Utlflffl111 fl::'If'IJ ~'llV-iffl1V1I11\.1V-ifltll::flV'lJ'Vll-ilflll \.I ffl1fffl~ ~-i":: flfll11,H 

" ''lJl1t1fl::ltltl~~V 't1ii 

1. Solid phase extraction (SPE) 

• ='1,. i 51 d ,.. 51 'i ..,,, i d
Solid phase extraction 11J\.Ifl1111t1flffl1 L~tJ 11ffll't1ff\.l ""~fl1-iV~ 'lJflVfl1J'IJ 'IJ'lltll::VI 

dlfl t i .c!!l l1 I Ji QI tI ~ :4 '" QI 0 ~ ffl1 VI l1Jff\.l "111V l1J flV.:)fl11'il::\lfl'lf::VV fl1J 1 'ill flflVflll\.l 'ill fl\.l \.I".:) 'lffl1V11 fl:: fllt1V1I11 11 1:: ffll 'If:: 

ffl1 ~ff\.l'" i11'VVfl'illflflVIlmfi\.l.fl1t111n.:) 1~tI~1i t1ffl1~ff'IJ''il'il::~'lJvdnultJ.fl1fltH~ (Stationary 

J, ='1'" ..I ... _I r ~ d d <II '" J, ~ 
phase)'If':)I1J\.Iffl1tl~'If'lJ (adsorbent) Vl1JI1J1HLlI\.II1J~lflfl (bead) 11HlL1I)f\.l (rasin) I)f,:)Vl'ilL'lJ\.I 

<II • • dill 51 lIJSli'" '!'III S1.i
nonnal phase, reverse pbase 111V lon-excbange medla fl 1~ lIfl::ffl1Jl1tl1Jll~ 11 \.Iflflfl1J\.I 1~'If':) 

1~tI~1 't1ilmfl\.l '1)f1':)fi' (syring) ~1mhwlf\.l 'lllffl1~ffn~~1t1.Jl1J1Utlfl~1t1 SPE ~~1tJ.fl1flfl':)~ 
L fl\.l reverse phase 'W 1J')' ffl1 ~ii,f1 ~l'il::~~Vdh fl finll,rLL~ffl1~~,f1~-i"::\l fl'lf:: v v fI 111 fifl'IJ 
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: d "0.' ~4! : d4. QI Ii d d ~I" 
illfl'U.'U.il\l 1 'lf~1vi1f1:::cmJ'VI1J'\J'U. ~ 1'lf:::tYl1'V191~t1~1'U. fl tI fl1J'U.t1t1fl1J1 Q)f \ltY11 'VI\"] fl'lf:::t1t1fl1J1'U. fltl'U. '\J 1'1 

\l:::ul ty'VIi l'U.ih~,j'U.L~ijfllnh SPELu1fUl:: lv'lfu'tIfllV~l'U. 1'1f'U. fl111 fUfJfltYl1Niiflntu ~ 
'fjn1J'lf1ii~ij~1~11~vtYl1~L~ij~1't11t1ij~1~lil:::.oUtI~n1J11~'U.~lrJ'U. reverse phase m1UVfltYl1 

.1'" 1"": .t.4.4 ~ ..!l '" a1~fJlJ1Ufl111J1l1\l'IJtI\I eluting power 'tIl'Vl1J1J1 fl'IJ'U.11t1fJ"l 1'Vl t1'lf::tYl1t1t1fl1J111J'U. rJ 1~UflUJfl111J 1J 

~1 1fftmnml1Jl'tl ijtl'U.n'U.'IJ t1\1 tYl 1111tI\lillfltYl1 ~m f11 \ltY~l \I'V\1\11fl ijfla'lVfl a\In'U. il:::.oU flU1tj 111fl 

fl \I ~L~l't1 ijtl'U. fl'U.llfl::U tY~\lq'VIi'VI H6M1111 'Vl L~1'tI ijtl'U. fl'U. Vfl~1V ~\I'lf1V1'U. fl11.o~ff'U. i i)11tYl1tYn~ 
I . , '11/ 

'tI v1uVimJfl~1U SPE1J1Ua'1\l::a~'U. tY11'lfil~1~v1n'U.nulilflvuVfl L~'tIlt1L~ 'U.tlflillfli'1U\I if SPE 

1~1U3JtY11Ul1J1tu 1J1fl i 11'u;'tl'VIi~'U. 'tI1m1v1J i.fUVfltYl1 tYn~'tI v11Jntl'U.~ il::: uvmi tI LU~1V1'VIflilfl 

.cI Q .di ~ t SI ~4 I 1 
'VIH 1 f111J1 1 'VIfl11Yi'lf'U.~t1'U. Q)f\lfll1UVflh.J'\J'U.Ulfl~1fl SPE 'U.l1Vfl11 clean-up ~Vil:::UfJfltYl1 

JI • t " 

U'U.ltltI'U. ~1'U.1'U.1Jlfltltlfl i U\llfltY1H-lii ~ ntu ~1i111J'lfliili tY'U. i il 1'1f'U. flll 1 f SPEfh.o~tYl1Vilhj1 
• allJ ." aa 4 • • 1 ':,1 ~ " 
il1'U.1'U.1J1fl'VI L1Jfltl\lfll1UfI::1J'VI1Jlil1fl buffer salt 'tIlt1tY1'U.Ul:::fltlUfl1\1"l 'U.tI1't1111f1V\ll'lftll1J'U.fl'U. 

i " 1 a i "a ".J!.t 1 . a .dI llJ.ll ., ..'lfSPE 'U.flll1fllfJ1JtY11 'tI1Jfl111Jl'IJ1J'II'U.\1\1'IJ'U. ~VN1'U.tYl1f1:::fl1V'VIliltlil1\1a\l LlJ 'U.flf.lfl1J'U. SPE 

~ a" .J ... ~. ., """ 1 i ill", • i'" " ...\l1 fl'U. 'U. 'If:::tY11'V1f1t1\1 flll Q)f \lfI~1'I1\1t1~U'U. fltl fl1J'U 'tI tltIfl1Jl ~v 'lffl1'V11f1::alV 'U Ul1J1tu'U. t1fJ"l 'UfJ3J 

i 11. .4 i .1"" • llJ" i...·.dI .1 ~a'1J SPE 1'Vltll~lfJ1JtYl1 'U.lJl1J1tu'U.tlV1Jlfll'lf'U I1JU'V11JtI LfI'VI'lJtI\lfJ1 'U.fl1t1fJl\11f1t1~ tYl1lJ'U.llJtI'U.i)lfl 
I 'II , ., " 

ff \111 1~a't11J i'U.1l1'V1 :::la Ufl::tYl1tYn~'tIfJ1Uillflff \lij6M1f1 i'U'VI::: Ifl i 11'ulty'VIi1J1fl;i'U ntl'U.'\h LUUfJfl 

fltI 'U~1U1'V1flilflg'U.'VI1\11fll1J11 'VIfll1Yi 

2. Thin layer chromatography (TeL) 

Thin layer chromatography tYl1J11tuUJ\ltltlfli~I~'U 2 'lfil~ ~11Jflmltu:::'IJtN1tjfllflfl\l~ Af) 

normal phase TCL UfI::: reverse phase TCL 'tI1fl1~'U. normal phase TCL tY11~ij,f1~lil:::lfl~tI'U.~i~ 
t j/. , II t, , JI • 

lit I qq Q,.' i 4 44 Got .!t alit "i I 44 Q,.l nt
Lflflfl11tYl1'V11J'lJ1\1\1 'U'\JW::'VI reverse phase TCL tY11'V11J'lJ1\1\1il::lflfltl'U.'VI L~ flflfl11tY11'V11J'lJ1'11 

1~vi1iUilV1J'VI~flf)\luvfl9i1mh\l~1fl TCL Ifftl'tllfll R f ~1'tI1J1:::tY1J'\JtI\l9i1mh\l~~tI\lfl11UfJfll11' 
U;ty'VIirltl'U.~il::'ti1fl111Wflill\I~1fJ column chromatography (CC) fil Rr ~~il::~t1\11rJ'U.fi1~i~'ti1 
1" a i Q" ~ jJ • A d:' '* \Ii ~ • QI At Q

'tItY11'V1 tY'U. ilfl~ fl HtI~~~ll1JfI 'U 'til tIlfl fltI'U'VI~l flfllfl'U. ! U il'U. ifll1't11t1fl ~ ~ fl solvent front l1JtI'tI1 

... .4 ";1IJ~ jld/ ..... a" i .1" .t 1
tY 1111::'IJtI\l1tjfllfllflatl'U. 'VI !9'H'tI1J1::tY1JU111il\l'U.1f11t1fJH'VI~tl \lfl111Wfl 'U.lJl1J1tu \1 \I'IJ'U.1J11Wfl 'U. 

... ... i .. 1 • \Ii d i' 0 .dt GI f tI Ai ddQ,J

fltla1J'U.fltl lJ tlfJ1 \I 11 flfl11J 1JtY11J11f1'U.1tYfll1::'tIl'tltY~tY1'U'lJtl\l'tl\l flU 1:: fltlU'lJtI\l1tjfllfllflfltl'U'VI'VI 

1IJ" i"'" ~~ ... ... "cI. ... a ... a!~'il1fl TCL 1J1 'lfflU CC '~'~fJfl1\l1'U.tl\lil1flfltla1J'U.lt1'U.fl111flfltl'U.'VIUUUtYtI\I'VI1't'VI1\11U'I::1JtY1J~a 
.. .t 1 QI II. ! .. I Q,I .4 d QI dd .d

Ifl~'IJ'U. 'U. fl tla1J'U. Ufl TCL 'U. 'U.1J tY1J~al::'tI1 1'1 1 tj fllfllflfltl'U.'VIU a:: 1 tj.fl1 flfl \I 'VI Q)f\l i)::IU fI V'U. Uua\l 

d A df;V!.~ d dJJ 1II"0 OJ 

fI fI'tl~l::fJ::'VIH'VI tY111flfltl'U.'VI ~\I'U.'U.l1J'tlVl 'tl\lfl11'U.1tY!111::'IJtI \l1tjfllfllfla 'tl'U.'VI ''lfi'U TLC 1 U 1'lfi'U 

" "I • i JJ 4! Q,J A d.J", cl" 1 a
f111UVfltY11mv cc il\lU'U.::'U.1 'tIa~fl111J1J'lJ1'IJ'tl\l1tj111fllflfl'tl'U'VI'VIi'lfi'U. TLC fI\llfIfl'U'tlV( 'U.fl1tu 

http:il:::.oU
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d tV d ~ ~ ~ A d 4'l "'l ,1 c:i "Cl QI

'Vl1t].f11flfl~'VllU'U nonnal phase) llfltl'Vl1Jfl111J1J'lJ1'IJfl~1t].f11fllflflfl'U'Vl'Vl " 'U1LC 1Jlfl'IJ'Ulfln'UflU 

"'''' .J.:I1 '" 'Pi 'l" " .. ,1, " 'l( 'Ufl'HlJ1t].f11flfN'VlllJ'U reverse phase) l'Vlflll1n1111Uflffl'.i 'Uflflfl1J'Ulnf'l'IJ'Uflfmff1J\l1W 

If'1U~1'uii'fl'l'' TLC ~11Jn13 densitometric detector 1'Vl11tlrJU1'VlflUfI~iiml1J'11l~ urm 
d " .. "... "'" '" "'" .:"''''"ffl1 '~11f'1111ffl1J1Hl 'l "11fl11tl1111U11J1W ffl1 111fl 'l "IWflffl11~tlUU tltlfl If'l 'U tlfl~lflUV~ 1f'l 

oW\IlIU11Jl1rJU high -performance TLC (HTLC) ~~iifl111Jl1Ul'IJtl~it]fI1flfl~~~'IJ1~fl~llflt'IJUlf'1 
fl'4 fI1f1'IJfl~it]fI1flfl~~~1~flfl~~1U ~~ii1'llfiiU1tff'Vl;fI1'Vl 'l'U m111Vflffl1'~A4'U 

3. Column chromatography (CC) 

Column chromatography lrlul'VlflUflm111(1flffl1~.f11v'lUfltlfl1JU'~t13n~it]fI1flfl~~"Uf'I 
, "'" .4 '" , d" 'lSi" .,("'.1 ... " JI ..~1.:!'l1tl1 !111Jtl1311~ (load) ffl1~1tlUl~'Vl~tln1111Vfl 11131q''Vl1i llJ13Ufltlfl1JUlIfl1 ~~"tffl1tltlfl 

~lflflflfl1JU'~lJJU13'Ui (band) ~U11flt]tl~'l'UflflflJJU'~1(1it]fI1fllfl~tlU~~ll1JJltff1Jfitl'U 
., ' 'l "''' 5It ".,., 't 't ~Jd ..n11lWflffl1mflUH Ufltlfl1JUtltlfllU'UU13Uf'ltllfl'(ll1flfln11'IJtl~ IfI1JJ11~flnn']Fm1J1VM 

f QI A c:lQl QI d QI ltJ J•

n11fl1t~1(1 (distribution) 'IItl~ffl11t1111~1t]fI1fllflfltlU'VImJ1tlfl1flfl~'Vl f'I.:!ff1Jm1~tl 1UU 

_ [X]stal;onary phase
KD­

[XJmobile phase 

. 
fl111Jffl1J l1il 'l 1..1 m11Wflffl11iif'l~lfltiU~1 ii1(11 (interaction) 'lJtl.:!ffl1 n13 it].f11 fl fNnll flt 

fll1 UU.:! nu i13 n13 it] .f11f1f1 ~~1tl1 -,h ~ffl1 n13 it] III fllfl~tl 1..1 ~ i t].f11f1 fI~~ tl l~lnU 'II tl~U~ ~111fl 
'" Ad 5It ",ell d"'5It

'IItl~ll1fl1Ilflt1t]fI1f11flflflU'VItll~lUU'IItl.:!Il1fl1111tln1Il)lIl)l.:!~~IUU liquid chromatography (CL) llflt 

gas chromatography (GC) ~l1Jih,r13 U(l1J'l" GC If'1m~'Vllt Gas-liquid chromatography (GLC) 11..1 

.:! 11..111fl11t,,(ufi'liffl1J11il , ",'VI fI Ufl iiu(I flffl1 NfiflJiW~1i111J"1~~ ii1fl1 ~ff!1~ 'VIl.:! IfI iil1 fll fll1 fll(1 

l~'VJfl"Uf'll~(I,th'UfflJJ11illl,j~ LC tlflfllnU 2 U1tlll'VI'l1qj'l fltl n1111,j~~11Jflfl'I!JWt'Vl1~ 
"'" . llflt planar (TLC chromatography)n1U.f11'Vl'IJfl~1t1313 tf'lllfl CC chromatography IIflt paper 

ffll1i'13 countercurrent chromatography InUn11IWflffl1~1V'IItl~ll1fl1 2 IrJff~U,j~tlflfllnuit]fI1fl 

fl~~ II fl:;it].f11fllfl~flU~ lf111J11'V1 fl11vhi1U 1Jlflii' fl1J11 ~ it]fI1 fI fI.:!~1~'lu fltlfl1JU'lIfltiHt]1l1fl 

Ifl ~tlU~ InU'IItl~ll1 ,n II fltm111,j~~11JflflllWt m 1 !Wflffl1~tl1ftVU1~fl1tiil1tl1'j,~ l1J Ifl fJfl 111fl 
. , 

flfl'I!JWtn11I1Uflnll~flfil~nu l'lfU n11~f'li13 (adsorption) n1111(lmhu (partition) U1t~ (charge) 

'IIUlf'1 (size) ufltm1i13n'U'IItl~;11JJlflfJfl (biological affinity) InU~U 
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ft11~~.tJ (adsorption) li'l'U nl'WU.:I f11f1111tl11VnffTU'IItl.:l llJl~fJ~1~wh.:I Fhm!l 'II tl.:lill 

fl1f1f1.:1~fltJillfl1f1LfI~tl'U~ t:U ~fflJ~~'W~i~ (dynamic equilibrium) ~.:I\l::iiffl1!r;j'111~Ztltln 
, I t f • 11 JJ 

1::111H1llfl1f1f1.:1l1mIZillf11f11fl~tJ'Ul1i'Utl1lJltul1!'l'hC') fl'U ilVnmZtJ1'Un11111fi,,;;'UiHl n11~" 

citJ(sorption) Lt~::n1nl1V(desorption) ~llJaWltJ 1"tltJ1fttlUN'YI,.:rW'U1Lflii~1i'l'U11N6tl'UC') 1'lf'U 

,d.... • 1!11~
hydrogen bond, Van der Waals force U~Z dipole-dipole interaction ffl'l''YI'UVlJ'UllJl ~IU'Uffl'l'~" 

citJ (adsorbent) \lZ~tl.:lfl.:l~1U~:: "llhfi"tI~fi1fJ1"l~4ltll'lf'U silica, cellulose, styrene, divinylbenzene, 

alumina u~:: carbon LrJ'U~'U 

fl11UUmh1,l (partition) 1~'U01111U~ fl1f1 111tJuvm11'U'II tl ~ ffl l ~tllfttl11 ~n m l fffl" 

l::111H'lJtJ~ 111~1ftmJtl.:l l'\1~11"tlit)fl1f1 fI.:I~li'l'U 'IItl~l'\1f11~ii"'\1'd~~lflntltJtldtJ'U solid 

support 1'lf'U fltl~lJ'U'lltl~ lCJl'~~ 1~ff~lfl~tltJ~1t11rl 111tl silica lLC plate ~~?!citJJlltJ1HtJ'U 
Fh11t! 1 ff1'U 1t)fll fIlfl ~tl'U~1i'l'U 'IItl .:1111 fl16n~ii"'\1'd.:l~1.;{lft'U'1l"l~fltJ 'IItl ~l'\1~1~ li'l'U ill fl1f1f1.:1~ 
"" .1"<1:\ QI I ~ ~.:'I SId
M'YIl 11ln?!n1lffnm::Wn~'II'U'IItl~'lItl~I11f1'l (liquid-liquid extraction) CJI'.:I!1J'U'lItl?!'lItl~mllWnffll 

~'lm'YI f1iifl'YI1~1fl'.i1l11 'YIn11YJ tlVlh~~llJl'YIfliiflif~ii.;{tllfftititlit)fl1f1f1.:1~~li'l'U 'II tl.:ll'\1 fI'l\l::\ln~z 
"1t1 QI" JI QI ...d QI d, !IIQI Q

tltln I \llnfltlfllJ'U'Wl tlllntJ'lt)f11f11flfl tl'U'YI 11f1Z In?!n1lflZ1:'Ilt1'11tl.:l'lt)f11f1f1.:1'Y1 ?! 

1"vi'l' tlua''l1t).fl1tHfi ~tl U ~ ~!rJ'U 'II tl ~111~1 Jjmfi"i'U 1iZ lf1 iifltJ~'l1tH~ (~ijtl (inert 

support) "l~1i'l'U bonded phase ~~111l1t1ii~i'U1i::~f1.:1~11'lf'U i'U1iZlZW1H silanol group (Si-OH) 

tJ'U silica support fttJ chlorosilane Cit.:lffl'l''Ill'W'ln silane Jjmi'lufflt1"lu1"lfllltJtl'U (hydrocarbon 

.dA tI A' IV 4 tI QI:
chain)'YIlJfI1ltJtl'UlJ11~tlllfltln'Utlntll::1l1t:U 1,2,6, 8 11ltl 18f11ltJtl'U ?!.:I'U'U bonded phase 

chromatography 111tl modified partition chromatography ~.:Ili'l'UmllWnffll~fJ1fttl11~nn11'hlJft'U 

lZ1111.:1Ol'.illtinff'l'U (partition) 111:'1::n1l~?!citJ (adsorption) th'\1'rtJfI'lllJl1~n9il~1::W:h~ normal 

QI .. at QI d.c:t d ~ , A.dQI 

phase ntJ reverse phase fltl normal phase lJ'lt)fl1f1f1.:1'Y1lJfI'lllJ1U'U'II'ltl.:ln'l11t)f11f11f11:'1tl'U'YI 

~'ltl~l.:ll'lf'U silica column ii silanol group ~ii~1tl.:ln11~1lilf1~"nvij'U'YI16~Li'l'UifJfl1f1!fI~tl'U~ 
h'llt:U~~ reverse phase \lziiit)f11f1f1.:1~~ii~1~ln11illf11f1lfl~tlU~ lW fflt1"lU1mfll1tJtlu~ff!H 
i'U1JZfttJ silica support li'l'Ulff1ttl'Uillfl1f1m~~ii~'l~l!l~::iiit)f11f11f1~ tl U~li'l 'UJ1~ii~'ltl.:l Cit .:Itll~ 
~fflJfttJ~'llil1:'1::~1t1ij'U'YI16'1rii?!~l.:1C') ''If'U '1l1Jl'Utl1:'l111tltl::Cj1~ "l'U"lfll (acetonitrite) tlUl.:1 h~~llJ 

111 nff1 l f.lii~tit:U~n l JJ~l~~ ill ~.:I1WntldJUii~'l~1U1:'IZ "1ll~tltJJl Jj'U~.:Itll\l ~?!t1'l.:1tlYl'U fltl~lJU 
111 "Q,I ~ 4 00 1"4 Q; II Q tI tI d I

!?! ?!.:I'UU~~U'U::'U1 11 ~?!~11lm1~::ffl ltltln~lnfl tl1:'llJ'U1 ?!tlm l'llf1'.i 1::11 tl~fltllZntltJ'IItHffl l'YItltl.. 
i 'U ~h'Uffft?!~l.:1C') ~\l n~::tltln~lnf1tl~JJU~'lti lLC 1'\4tl1M',nl1\l'j,"1 lliiffll 1?!~"t1'1 ~tldi'Ufltl~lIlr 

http:ft11~~.tJ
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t.I':i:::' (charge) ffl'j Nfi~t1W cn1i111J'lfl ~lHnV'lfU~!rit)nm'j tli'1JItl~v\'lfhyht)'If'llfl{l 
!II ",. .!II.. ... ~ .. ! _I"; _I l1_li!ll 'i _I

fflHl::: fllV~1VflH'11 'j fl~l{1t)1llll::: 'V11 i 11ffU Nfl ~ flw"n 'j 1J 'lfl ,,1..1 1..1 Q flIlJ1HJ'Ul!lJfI{I I1J 11 ij~ 'UllJ 
~ 	 ~!II 

'lJij{l' ij{) ij'U1J1fl111{)fl1J'~ ~{l'\r'Uii·nllfJW ff1JU~m'j lI"fl9i11~'U'{){)ij'UU1Jl i ~i'Um'j IWflffl 'ji11 
~ ~ 

ulq'VIi,r{l~fl'tlu 

3.1 Ion-exchange chromatography 

I~'U! 'VI flUfl m'j!Wflffl'j ~1{]fl1fl fl{l~tl 'j:::fl{)U~1v!1J'VI1flGJf'~ 'lifl Zfllt1 (insoluble 

.Q j} • ,/OJ ~::'I 44 d 0'0;': fill "0; \Ii4 	 t 

matrix) 1J 'UN111 1..1 l1J112.J\4{1 fl'lf'U 'VI !lJ'Utl'j Z~fl1J 11 'jij1J1fl 'If{l112.J\4 {I n'lf'U'UllZff1J'Vt 'U'lin1J I{)(W'U~H 
,., d4 J) i ,: f 111OJ QI 	 QI

'lJl1J (counter-ion) 'VI1Jtl'j::: '~'j{!fl'U'1111J 11f1fl 1..1 f11'j! WnffU 'IJ'Uij~n1Jfl111Jffl1Jl'j tl'IJij{l Iij{){)'Uffl'j 

9i1{)Vl{1~II'1i{l'li'Un1J' fl{){) 1..1" 'j '1.u'11J i'Um'j l'thl1Jn1J1\] fllflfl{l~ 11 vm Z1J1J~n1{]fllfl~!~'Utl'jZ~fl1J 
111 11.:'1 t 	 .cI ~.c::I OJ 

IIfI::: 1t){)ij'U"H'\Jl1JllJ'U,J'jZ~1J1f111 cation- exchange chromatography !lflzl'jtlf1'.l'ZmJ'VI1J1{]fl1fl 

fl'l~!~'Utl'j:::'1J1fl11f1:::'{){){)'U"H,rl1Jl~'Utl'jZ'fl1J"h anion-exchange chromatography m'j!Wnffl'j 

~ln~~'U 1l1n!l~flZ l1Jlf1 fJfI'\J{){lffl'j 9i1{)Vl'1~nfl111J11" n~1'I0'U~fl111J11'.i {I i'U m'j,}1Jt11J exchange 

site ii'lffl1Jl'j fl 'lfZ ffl'j9i1{) V1'I{){)fl1Jl" l1JthA1J 1~ t1tl1Htlf11'j !tl~t1'Ul1tlfl {I ti l-nl'V'If'llij{l 1{]fl1fl 

! fl ~ ij 1..1 ~~{I n Nfl ~ {) fl1'.i ltl~ t1'U 11 tlfl 'I ""n'1!l W Z f11'j II" n9i1'\J{) 'I ff1'.i ~ntl 'j Z ~ 111{) f11 'j 1~1J ionic 

Q,I• OJ A d.dCl ~ r d ..cd: lit ,dlll
concentratIon '\J{)'11{]fl1fl!flfl{)'U'VI'VI1JNtH'Vt1Jmmtl{lll1J'VI exchange SIte UflZ1JNfI lfl'VI1{)ij{)'U'\Jij{l 

" ffl'j 9i1{) Vl{1 fl111Jffl1Jl'j fl i 'UflU,}1J'IJ{){Iffll9i1ijVHllz;i'U{)Qn1J1i111J'lfl~ 'II fl'l' ij{){)'Uffll 9i'1{)Vl{1 

UfI:::11 ~\4{1 noif'U 1J'U ion exchange rasin 'ij{)ij'Uffll9i1{)Vl'1~'}1J n1J1{]fl1flfl{j~ '~~ll:::{)di'Uflij""m! 
11)1' 	 !II • i ... !II , ... I ..; ... 1I)1'1IJ ... d I 

ltl'Ul'UUflZQ fl'lfZij{)fl1Jl'1flf111 'U'VI1{1~Hn 'U'II11J {)ij{)'Uffll"1{)Ul{1'V11l1J 1~1 11J1Jllz\jfl'lfZ{){)n1Jl111f111 

3.2 Ion-pair chromatography I ion-suppression chromatography 

. 	 . " 
1~'Ul'V1flUflml UtlflffUiiffl1Jl'j fllwn'{){){)'Uffl'j9i'1ijVl{1'~~1V1{]fl1flfl{liin'li 1 

~11'li'U reverse phase modified partition column 1~vm'jltl~v'Ul1tlMfh-nl'V'If'llij'l1{]fl1fl!fl~ij'U~ 
lYlfl fI~ m'j "" n9i11~'U' ijijij'U'II{){I 11JlfIfJflfI'l'j 9i'1mh'l 'Vh hn1J1f1fJ{I'IIij{lffll9i1ijVl{1nfl111J1~'U 

II 	 , , )I 

n flH(' li,j,j1) 	 U{I ZfI'l1J 1'.i fl,}1J n1J 1{]fl1fl fl {Iii In lin'lil'~ i 1..1 'ti 1 1..1 ij{l 1~ V1n'U ion-pair 

dcv .:4 d ~ 1 "' .. ~ '1 f4d I ,/o;.d
chromatography 'ilZ1J1 {]fl1fllfl {lij'U 'VItl'j::: n{)1Jtl1t1 1Jlf1 fJflfI'l lij'Um V'll 1..1 1~ 11 ty 'VI1J 1114\4 'I fl 'If'U 'VI 

fl'11Jl'jtlU~n9i'1'~ (ionizable group) UflZnU1'U~'lfij'lJ ''IIlJ'U Oipophillic region) ~{I't;'11'U'l~I~'U 

'ijijij'U~H,rl1J (counter-ion) ~ll:::'tili,fln~ reversible ion-pair 01JfI'U9i'1ijVl{1 l¥lvn ionic modifier 

'til11U'l~'}1J~ (pairing) 01J lijijij'Uffll9i'1ijVN i 'UfI'll fI:::fllVUti'1'til i,f!n~fI'1J;ff~'lin~1~fI'l1Jl'Hl 
UVnU1'U (partition) !,rl'tli'U1{]fl1flIH~~n11~\4{1noif'U~ntll:::~uti'1!n~I~'U~'ijt)ij'U (ion -pair) 01J 

ffl'j 9i1t)Vl{1l~ ,rij~'lJt){ll'V1flUfl;fflt)ioNIIVflff119i1ijVl{1~n~111{1Zilin~l'~i'Ul:::1J1Jl~fJ1n'U 
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. " 
"Ul~ (size) lfl'.ilJ1ll'1n'nwiiiuuflfl'lHl1lJ'UU1f1'U~'I llJL'f\Q'f\,ru~:::; 'liVlflflm'niunu 

1:::;111Hfl'11~1tJri1'1U'f\d'{].fl1flfl'l~ flllLLflnfl'11M'1t1Ll'IflUfl size exclusion chromatography ~:::; 
d ~ .. ., k' 

fl'j'~UfltllJM gel permeation chromatography U'f\:::; gel flltration '1f'llJ'flfl'l>lW:::;'UtJ'I pac mg 

material LrluL~flL~n (bead) ~Vi1~ln1~nLlJ~1 L'lfU polyacrylamide, agarose l1l~ silica lf1fllh:::;A'u 

ddt a "1 I da.t Q,I

'UtJ'I polymer crosslinking 'lf1flmUfJ lJfl 11lJ~ l'U'U~'ILlJflL'f\ m11 'f\TU lJL'f\ Q'f\ff1n'11tl flHl'IlJ'I.I'Ulf1 

ill qj~:::; 'lifl'llJl1 fI ~l'UL,rl'ui'U1~ l'U 'M'LL'f\::~:::;~n'lf:::;tltlnlJ1 ntl'U i 'U'I.IW:::;~ llJL'f\ Q'f\ff1 1~1tlril'1~U 

'I.I'Ulf1Lnnn111~'U ~lfj'U6fl'f\H'I.I tl'll~ l'U~:::; fl'llJl1 flU ~.;L,rl'ui '1..11 ~l'U 'M'llJL'f\ Q'f\ fl'1 1~1tJ riH~U 

'I.I'U1f1Lnfl~tlfl~:::;fl'llJUflll~';L,r1'ui'U1~~'U~U'I.I'Ulf1L~fl~tlfl'M' ~il'1i'U cross-linked polymer Vil 

!II d d ~ 1 i .d ., d'lit!ll d I 1dI...
l1'Ull'1LfflJtl'U1{].fl1flfl -3l'1 '1f -3 lJ1'f\Q'f\'I.I'Ul VI l1Q!l'Itlfl~:::;~ n'lf:::; tltlfllJl~lflfl tJ 'f\ lJ'U Iflll1n11 lJL'f\ Q'f\ 

d "I ~ I I d cl 1 d ..
'I.I'U1V11'f\flU'f\:::; 111 'f\tltlnlJli'U-rif1l'11-3~1 'I '1f-3Ul'Il fltJ~1 :::;1111'11lJflL'f\fl lJL'f\ Q'f\l'IlJ'I.I'Ulf1 HI-3'f\-3lJl~:::; 

.. I • ltJ!II'"i!ll i!ll ilJ diffusible volume lJlnfl11l'11 l1~fl'lf:::;tltlfllJllf111'f\lfll'lffl'l1'1H'f\:::; 'lf1'l'f\1 'Uflll'1f:::;tltlfllJl~lfl 

fltlnlJ'l1'U1'Ufl11llJl'f\Q'f\'I.I'U1V1il1qj llJL'f\Q'f\~1~fl~tlVlff1lJl1f1Ul'l1m,r",ui'Ul~~'U'I.I'U1f1Lnfl~tlVl 'tM' 

e:lQI ~ C1d o llJ". \fI1 
U'f\:::;~:::;Qfl'lf:::;tJtJfllJ1l'111'f\'Itlfl size exclusion chromatography llJ'U1l'Ifl'Ufll'Il'I1lf1-31fllJ1flU'f\:::; IlJ 

" . 
Vil'f\lfll f1'j' -3fl'!Hl'Il-3LflU'Utl-3ff1ni1tlril-3 A'-3,r'U~-3UfllJ i ~i'Uf11:i llflfl~1llJl'f\Q'f\iiiU'I.I'Ulf1llJL'f\ Q'f\ 

u~n~H tl'UlJ1fl l'1f'U HUflfllU:i~'U ~jj'l.l'Ulf1llJl'f\Q'f\ i l1qjtJtlfl~lmlJUl'IutJ''f\n~u'U'\.,Ilf1llJ1'f\Q'f\ 

nl1i'1JnWUO~tTl1;1TUlt'lQt'I (biological affinity) jjfl11lJfflJ';'Ulln1Jll'1f1UfI affmity 

chromatography ~'ILrl'U fl1 mflflfl'U~~'UtJdnutl'U~:in;fl1tl UH ~ lL~l:::;l~l:::;M(specific interaction) 

.. 1 · 'I.ItH'lf1 lJL'f\Qfll'1f'U antibody-antigen interaction, enzyme-inhibitor interaction, DNA-DNA binding, 

DNA-protein interaction l1ltJ receptor -agonist/antagonist interaction lf1fl~flufl'Uiii' (ligand) l1ltJl 

... 1 ~ QI " QI 1 ~ jI dQI 0

L'1fuL~tJl (receptor) ~:::;~UflU packing material fl1fl~'Uli:::; fl111'f\'Ul'I (covalent bond) 11'f\:::;l'Il11'Ull'1 

lrl'U1{].fl1f1fl"~ 'I.Itl-3 Nfl'lJ~:::; 't11'f\ Nl'U fltJ nlJ11llJlf1Q 'f\~nfl11lJ'lftlU iUtl ril ~lL~l:::;L 1n:::;~'1 (specific 

affmity) nunLLfl'U iii'~:::; QmiUtl dt'1..1 fI flnlJ-ui'U'I.I ru:::;~ llJLfI Q 'f\ t'U ~ '1 lin f111lJ 'lffl uiU~Ul ~~1L~ 1:::; 

L~ 1:::; ~"~:::;Q fl 'If:::; tl ~ fllJ 1 ~ 1fl fI tl n lJ 11 fl1:i 'If:::; fl'1:i Vi 1 'tM'1 VI flfl11 LU~ fl'UU UfI -3 fi1Vi lfl'lfU fI :::;l11ltl 

Ii... 1 QI....I ft~J cI.d 0 i" d At QI I QI' ~ <I!.
tl -3 fI ul:::; flfl U'IJ~" U11111 tl:i '1f -3~:::; l'I1 11!L1 ~l'I ~ Ufl'U 1 :::;1111 "fl'1:i" 1~ fl1'1U 'f\:::;fI Ufl'U fI'U'U ~tl'U 'f\~ 

lf1fl-rY1 '1UU~1f111Ufl flfl'l 1 Nfl"tiw ctllil :ilJ'lfl9ill :::;l1lJ1fll1lJU -3m mflflfl'l:i U:i :::;fltlU~ n t:)l'Iil'lH 

" " .~1.fl1~tlVH~ lL~l:::;L"'1:::;"''1 ti-3,r'U fl1 1UUflfl'11M1t1Ll'IflUflil~-3,rU11Lrl'UU'U1l'1Hiiiiiiiu fll1 LLfl flfl'l:i 

Nfl~tiWctllilllJ'lf19i~Vlflflfl11lJ~11~1:::;L1l1:::;1l-3l'1H=i1tlTW (biological specicity) mh'lh~~llJ'tli 
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""" "'" -I" JI A.. .!. 

i 
ft'11Jl1flUUf111JU'Vl'Lll)i fl'Vli'J~U.fJ1J 'Uu11Jlf.U1Jlnfl1U affmity chromatography l'UtH~lf11'Vlfl'UfI'U'Vll 

JI JI,-'I , 4.. "d , Jl4.1"" 4 ,
flUlnUfl::~!H "IH1fll'U l'U lJl n 'U 011 1~1 U1JflUn'Ufl'Vl1'l11J1: ft'1J 'I1lJu1 1Jlru!"rW.:JVHl~V0111Wnft'11 

" A'" " 
U,jfl: fl i'.:J '111 nft'11 Hft'1Jl1JV l11J~'U'I1'U cilJ~V'Ul,s'U1'WmtU ft'1'.ift'tifl'l1 U1lJ~ln";'lf'l1 ;v~a'U'Vl1ufi irnll 

ft'11tlmi'l1Jl1 lJ fl1'U 011 ILUfl'l1;V'Iifl'll11.:J011~lJti'U1 :Wh.:J11'lfU l~V!Ufldhlfl'U~ (receptor -ligand 

interaction) 'I11V ft'11 I'll ~1'd'1.,j'1 i U ~flcilJ IIlJlJili~lIVn:l~l:~ .:JtilJ1.gmflfl.:J~ ~:,h'11'f111UUnft'1'.i 
, II ,; I 

ilift'lJ\t1m IIfl:U.:J i un11'11'U f111 i .Jlft'1 1m;lJ fl'U 1Jl(recovery) 'il::;i'UtlQtilJ U 1 .:Jfi~1Jfi'U tlUl.:J Fr'UnfllJ 

i.Jl ~.:Jf11 'j'jlJ f11'U 'IItl.:Jft'11 'I1fl1U'lfUfltll 'il'lifl'll 11.:J f111 i.Jlft'l 1nfllJfl'UlJl.Jl '';ltI 

4. Gradient high performance liquid chromatography (Gradient HPLC) 

Gradient high performance liquid chromatography lflW'VlflUflf1111Wnft'111flU 
r II t , 

tllflUf111IUaU'UI1UMfl111J,jH1:ilJ'IItl.:Jfl111Jlj'li1 (gradient) 'IIV.:J1.gmfILflatl'Ufi (mobile phase) 

A fI Cl !II ~ "Qf a:(V 

~ fl tlfll1fll 1'n tl lWfl'lltl.:J Hft' lJl1fI:: 'If::tl.:J fl U1::n tllJi'J fl 'If'Ufl , '11 tltl n1J l'il1 fl fl tl fllJ'U ~ llJ fll fllJ fl111J lJ'II 1 

Gltlp .ctS'.ctf • .:6.d.QlI QlO 

f111'lf::ft'11tltlfl'illnfltlfllJ'U9'I1U gradient elution 1J'IItlflfl11 isocratic elution 'If.:J1Jft'flft'1'U'IItl.:J~1'Vll 

fl :fllUii'U'Vl1 fi'fl.:J~ ~ fltlfll1fl1 ~ 1 .:J~ft'llJ1'.ifllWflft'1'.i~lj~1 'fl~lflMti'UlJ 1nvv fl 'ill flti'U i.JlvuH 

~ dA~' Q.I iSl f 4 ... 1 A.Q d ,
ft'1J\t1 f.U llfl:: ft'11J1'.i tlUUflft'11'Vl1J 'II 1fl.:JUfI::~ ltlVfl 'illnfl'U flVU1.:JlJul:: ft''Vl1i mflllfI·::'.i1fl!11 'U 

1l'il~U'U i .Jlljf111 'll11'Vl flUfl f111 ~,jV1J lf111'~U1:: lu'lf'U''Ufl11 fln1l1V.:J flU 1:: ntllJ 'Vll.:Jlfllj'lltl.:Jft'l 1 ft'f1fl 

'I1U1lJlr1'U~1'U1'U1Jln 1,s'U HPLC-UV, GC-MS, HPLC-MS UfI:: HPLC-NMR lr1'U~'U f11111fl'.il::..f . ., 
.ct SJ 0 Q.,t Q.I 4: .., 1" 

ft'1'.i'VlIWnVtlfllJl'illfl HPLC column fl1U UV un:: NMR ~::ft'11Jl1fl'Ulft'11'U'UnfllJfl'U1Jl U'l 

''U'IIru::~f11111fl'.il::..f GC un:: MS ilift'llJlnrUlft'11~flnilfl'.il::..f.Jl1t11fl~tl.:Jijvi.:Jfltil1flfllJfl'UlJl.. 
i.Jl VU1.:J h ~~11J ft'1'.i ,jH'lfUflf1'Utll'ilflfl fla'UUft' .:J~fl111JU11fl~'UI~U1f1'U'.Jl vh'11' UV lj..

." . 
f1111J~11'nl::I~I1::'il.:J (selectivity) ~lfl'j, MS 'UVfl'illflU MS V.:Jljf1111Ji1 (sensitivity) fifl.:Jn11 UV 

"" .. ",_1"" ~ IIIJI JI .. JIJI I JI
Mft'11J1HI1Ifl'.il::'I1ft'11 'Uu11Jlru~11Jlfllfl f11'i1Wnft'11fl1U GC lJ'IItlfltlUf111fl11IWnfl1U HPLC 

A QI d lIJiI I JJ .JjI
I'UV.:J'illfl GC 1'I11Jl::Ul'111lJ f11'IUUflft'l 1'Vlft'llJl1fl1 ::1'11 U lflUn::'Vl'U~tlfl111J1tl'U '111 nft'l'.i'Vl~tl.:J f111 

i 'i JI JI 4 , JI ".1 ., "d III JI "" ""., JI.. :; d I
uum::1'I1u lJ fl'il::~tl.:JI~1UlJ 'I1tlg 'Ulu'lltl.:JV'4'n'U1i'Vl1::I'I1U lfllft'Ufltl'U 'il.:J'Vll 'I11J'II'U~tl'U'Vl~.:JU1n 

.q Q,t~'M (V.c:9G.1' ~ JJ 4 ,I, "" 
llfl::Ift'Ul1nl1J1fl fl.:J'U'U 'UU'il,lJ'U'il.:J1Jfl'nlJ11 HPLC-MS 11lJl'II11Jl1JlJ'VI1J1'V11Jln'll'U 'Uf111fln1l1 

tl.:Jfl"ih:: flVlJ 'VIl.:J1fllj'll V.:Jft'11ft'tifl 'I1ll1lJ'il1 fla.:J ll~ifl , 'U1i111J'lf1~ 

http:U'IIru::~f11111fl'.il
http:f11111fl'.il
http:1nfllJfl'UlJl.Jl
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ffmU'W1UfJ1V1tnfllff~1u'tl:::LVlfll'Wl'tliimi.:JlJ'.I'::LVlfl'VlfJ (2546 : 56-65) m;TlnHllHI'flfl 

i)VI i Vll.:J:U1f1 TVUl'tl ::VlHlfItf"m '.I' lJl l'tl:: fll'.l' '1~lJ'.I':: ll1,,'W1'W fl1 '.I',j lUrl i'fl'}JlffllJ' ~~.:Ji1' 

QlA qQ ql

1. fJtl.I fflJ'IJ ~Vll.:Jff'.l''.I':;'JVllIlua::Vll.:JlfllJ I"'W fl1'.1''tl:;alfJ 

2. fJtl.IfflJ'lJllVl1.:JLfln 1'I1'W 1'.1' 1 'lfu'W'WCJf lJ601fJ1'fl'flflci'''~'W-1~fl~'W "iirl'll'fl.:J~'W1i:;lfln 
3. 'Ii''flfl1'.1'-W~1'.1'tl.Il1'l1'W 'II'Wl"'II'fl.:J l1JlaQ'tl ffl~'fl11'fllfln ltl'WIK'W 

2.7.2 Bio-assaying 

1. l1~fli'Wfll'.l'ri"ln'flfl1ff~~lfl-n"ff~'W ''Vn 1'I1'W fll'.l'ffn"fflm'tl:;fll'.l'fffl'}Jlq~'.I' lf1Hffrl>3 

'II 'fl>3ffl '.I' O'fl'W ~:;fffl'}J1 N 'tlVll.:J:U1 fI1 'n fll '.I' 11>311'W1V11.:J fll'.l' fi1 Iii 'W.:Jl'W ~l1Jli'fl'W~1 ill flfll '.I' lJ '.I' ::tii'Wfl1'.i 

111'11 Hl1 '.1':: ll1"ll'i'WtI1 ff~'W' 'n'.l' na::fl111Jl~'fl~ l1J'II'WlJ1i'.i'.i 1JIUlI1J fll'.l' ~ '.i1~ff'fllJfJ tl.I fflJU';Ml'W 

.cl4 4 4.cSA T 4:1 

"11V1l11 "11f1lJ "11V1fJl L1Jl'tlfJ'tl IfllJU'tl::fl1l1f1l'n 

2. nfl1'.1'rirlln6flVIHifl tf"1V1fJ1It1'W fll'.l'fil1U'W>31 'W''W ,r6>3116,r~fl1 '.I' fl1'.1'ri"ln'flfl"iirl'll'fl>3 

lIlJ f1l1 11II 111"'.1'1 1 lJ'.I' 1~9i'1 fl1'.1'VI"ff6lJl1'.l':;ffVli fl1'ni'W fll'.l',jlUrli'fl'}Jl1 '.I'f1I'11'W 1'.I'fllJ:;I~.:J f11'.1' 
" . 

'tl'f1LfflJ 11lflmli6.:J1K'Wl1'1~I'I1'W Brine shrimps, Antibacterial screening, Hippocratic screening ,t1'WIK'W 

•o ~ • u 
2.7.3 m1D'11'J'n1166nql1fiYlHV'J.fl1'nlla~n11'nfll'\..l1 

~ " d4 JJ I JJ d QI Ad

fll'.l' I'1fl1l1'11'fll;j'tlVllflll1 'II 'fl>3'flfJ1.:J fl11>3'1111>31flll1fl'IJfl111Jl1 al fll1'tlll1'11 'fl.:JN 'tlVll.:J"1f11'nll a:; 

q~ '.I' 1fI '.I' .:JffrH'II6.:Jff'.l''fl'flfli)Vliut'l:;1-ll1 l1lJll1~l'Wlfi tf"m '.I' lJ '1'W fll'.1',jlU"i'fl'}Jl~i"1'il'W 1" lI61 fftl 

fl1'.1'~WJ'Wli'Wl1'tllfJffl'1111"1 1'11'\..1 ~'\..I~m'.l'lJ ,hl1JlflQt'l 11ifl1'.iVl"ff6lJlrlfJi~IVlfliifl~li'\..lff,jll 



36 

. 
4 GI0'

2.8.1 YlJJ1'11tHfln1JJZI14 

http://www.cccthaLorgiindex.php 

o' cf oCt 0 Q; .11 .e:t r .ct d ... 1 • ql d
fl11111::114 11'H) Cancer 111"1flfl1A"VfVl lIf111:l1mfl11 Carcinus 11'H) Karkinos 'I'1Uu~11 \I C)$4 

11 111 lit;'I If fl1::'U111 011 H1::1UlI'U 'h,iii6::'11l1ifl'll1N011i~V1111"fl11Jflll" ~i~fhif 61"lflll 

.., 1" d .. I A " ... Ii A A .1 "1 4.1:1'V411::fW1:ltu::011 "'II6'1flflllll::IH 1l::11fl'1111111!'II'1 lu lIl1l6W6ufl" fl1I16'U!1111flll'll1\l ('I1::1I11 

..,..,.. d "" A 1..1..1"... d...., i" .1. I ~ A
fl'ty~ fl1:ltu'll fl'lll::l '.1"111 -:I 61fl16'111111 lI"N'1 '1'1 Ifl 1I1'11 6 '1fl'U ll::!H "'111fl '!f,u \l111l1lfl 1 fl'l 11111V) 

d111i''UU'll1l'l1'!f1~ftfl1:l11~1I1n1Jll::I~'1l111fl'h "Oncology" ~'1111"1fl Onkos illfl11:l1fl1fl utJ~'h 
Tumor 1116 Mass 

JI. " 

iifh~'W-nVill!111'U1'1fhli~1Iflllfl11'1'1'.i11J ~'1i1 

II .; ... " A 4P..l J A 
- ntl'Ul'UtNtlfl (Tumor) 11 11 11I[l'lflfl 1I111 6 (Mass) 1116f1611'1'111111'll1l1l1 (Swelling) C)$4611l1l:: 

fll" 1..1.. I., 4" ,l p
lullflflllllltl 1'1 111611"11V (Benign) 1116 fl61111.1fl~111 (malignant) 

., , fIiI • I 

II ... ~ I.., ... " "'....... 1"" · "1.1'"
- n8'Ul'U84tlflYlIJJtl'U9111t1 (Benign) 11111VfI'I fl6111'W61'1 IllllU'W1 'U1l1'11l::LL'V41fl'.i::'il111 lull'l 
., A 

61V1::6'W'1 

11';11 <!I" ,lA.. i 4 
- fl8'Ul'U811t1 (Malignant) 1111111f1'1 fl6'W11I6 C)$'111fl1111fl'11111t1 'Wfll1fl'.i::'il111 1116 

• .1"" A
11'V41 m::1l1 Vu 1I'1611I1::6'W '1 

http://www.cccthaLorgiindex.php
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d .s 1 Co A 4 ... '" ''''';lIJ ' lIJ JI
1. lJ:::1H 'I1lJ1(1fH 'H1'lfU"'I1'lH 'l1\1lJt'lnllW:::'lJt:HIf11'iU1Ht'l1flflVl tlJt'I'lt11HlfI11JfJtll" Ufl::: 

.. ,.t ... oJ JI, i ,I A A 1 "'... i..... A.
1'l1flflt'l1fl1'\.1 lJm1lJt'I'llJ1'itlVl~:::flflfl1lJl'IJ1 U '\.Il'\.lVWVV'\.I"l "VTIifl1'i mtifl1'i'l1'\.1\11'lf'\.l 

'" .. 1 1 JI lIJ.'i ,I A 2 '" . '" A JI "lIJ.I'"1~'ityl?l1J fl "tI?lHl'1l1Iu '\.Il'\.1VWV'1J1\1UW\I (Invasion) 'I1'iVfl1'iVl'WYHflflV'\.Itl1t1t'l1flfllutI\I 

ti11t'11'1l\I~' flfl"l (Metastasis) fl1'i 1 ~~tyl~1J 1?l 111J1J' l.it;'\'\.1 'i:::l1jV1J'IlV\I l'l1fltHl mllnt'l'lt'11 \IJ~tn,,~'\.I 
m(l'l1tr\l 'I1;m;'\'\.Ifl'i'ilJli'\.lt 1"Vfl1'iflfl1t1li'\.li'llv'I DNA mVi'\.lI'l1fll' ~fl1'i'ti1fl1v.ffm~fl'tlV\lV'\.l ~\I 
='1 0 51 aI fI .a" .. I ~ I QI .IAt 

1 u'\.l fl1 fl1 '11'\.1 "'I1'\.11V1 'tItl \I l'l1flfl fl1 'i lflfltl '\.1(11 V 11'f1 :::fl1'i f111JfJ lJm1lJu flfl'tlV\lfl1'i U1Hfl1'IJtl\l1'l1fl fl 

.1" '" ,l.<l , .1 11' oJ ... '" .011 oJ .,;
2. 1"tlu fl?l tl 1t11:::Ufl::: 1'\.1 tlWtl'IJ tl \I 'iH fl1 V ~::: u'i::: fl V1J9'11Vt'l'1 '\.I VllJ fl flllW:::m '\.I t'l't'I1flfJlJ 

d .::I I " J"d I • I I 4 1U JI .d 0 

lflfl"l l'i Vf111 'l'l1flfl' 1'l1flflVl V~fl1lJtl1'\.1 fl1\1"l 'Il D\I 'i1 \lfl1 V V11l~::: lJflf1l1W:::11fl:::'I1'\.11V1 fl1 'iVlH1'\.1 

'... lIJ.I",' JI '" "'... J ~ , .011, ...... ..Uflf1fl1\1fl'\.ltltlfllu l1fltl1'\.1 'I1tyfl1'itl'iH'I1'itlNflflfl11tl\l'IJ'\.IlJ11'11lJ 1l:::1lJ'\.I '\.IU1J1Jl"V1fl'\.l1'l1flflll::: 

.:., , " .d f/QI" r d ~ .- J d 1 .. I ...

l'ilJUfltlfl:::?llV U I'\.IVltl" ltfl:::l'l1flfl?l1 l'11lJ f11l:::1'ilJNflfl'tl'\.llJ1UVI'UVi "VUflfl fl1'iUmfl11tfl:::fl1'i 

1~~tyl~1J1 fl'IJtl\ll'l1fla ~:::~ f11'im1JfJ lJllfl:::l;'\'\.I i U?lllJt;,Pi'J~'U fltl'U U~~lm'ilJ1tifi~tl1lJ1'ifJ 
, JI JI i d "d.~ , ., I ,_1 .... ., J .011 JI .,;

f111JfJ lJ ""1t11'I1\IJ Nfl "flfl1lJ l'l1flfl flll:::,11 fl1'i 11 mfl1fltl ufl1lJfl1"1J1l'U'nm'\.l1'IJ'UlJ11u'\.I fltl'U VI 

q I "e! ~"4\1( QI Ai ~ JI ~"I

l'ifJf111 Tumor fltJ'U'\.I tJl1l1lJ'Uf1tl'UVi LlJtl'\.l?!'i1V (Benign Tumor) 'I1'itltl11l1lJ'\.If1tl'\.lI'\.1tl'i1fJ 

• dllJ1I d d", A 11 ,I 1I,f ... A d .<l,_iI''''
(Malignant Tumor) fl LPI Ufl:::lJ:::1H f1f1tl'lftl'IJtl\lnD'\.I1'\.1tld1V'UttJ\I fl1'it'iVfl'lftl'IJV\llJ:::1H 11 l'itlfl'lftl 

d": ,,~ •• ~ d d ~ 51 I , dev , QI ..c:l t d"
1l1fl~"Vll'ilJ?l'\.llu'\.lI'lf'U l'i lJlu'UVl1J:::I'i \llfl1'UlJ Ufl1U'n'i m:::~lV UVlfl1J 11?! ~:::V"f1 \I l'iVf111 lJ:::I'i \I I?! 1 

'U1Jtld '~''I11J:::I~\lfi1J 

1. Carcinoma 

2. Sarcoma 

3. Lymphoma 

4. Leukemias 

5. Melanoma 

http:I1;m;'\'\.Ifl'i'ilJli'\.lt
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.., . 
1. 1I~11-3"lJlI CarclDoma 

I 

2. "QlI Sarcoma 

I 

3. "QlI Lymphoma 

I 

4. "QlI Leukemias 

D' d ~ tit ~.t:Qf 

(1.h::lJ1W 85 IUtl1Ictt\.l91'lltHrjiha il::tl~i\.lU1::LtlVI\.I) '\'llJlf.lfH 

dd .. ..01 .... "':: i 
lJ::11-3ctt-3lJlillf1lcttflflmtl'IJN1'1ltl-3tl1a1~V1-3ma \.111 flZ ma\.ltlfl 

• d .. ..01.... • "" ... '1 'llJ t/ ,
11-3fl1a ctt.:JlcttClClmtl'IJN1'1ltl-3n3fllalJ 4 ')j'\.Ifl m.y !flLLfl 

4 t -.i~ 4, cI ~ cv ~ 
- Glandular fl6 fl'llJ'Iltl-31cttflflWtl'IJN1V1ff'l1-3ff11flfl11fl-3 

. 
"" I11fl{llJ 

'" .. ..:. ......1 .1..1 .1 .1' llJ jI
Transitional fltllcttClClWtl'IJN1V1LlJCla\.lLllJCI-31lJ11.:J !~1911lJfl11 

" 'Il61allfl::11fli1'1ltl.:Jtli{l1~,r\.1'1 il::Vill i\.ltlia1z L';\.I vitlVll-3L~\.I 

i1ffffl1~ 
d:( ct~.Q 4,;:1 ~ :; G 

- Pseudostratified fltllcttClClm6'IJN1V1I1{1-391111ma')j'\.ILVlalJ 'ilZVill 

'l\.ltli{l1~ LW Utlfl 

01" cfSJ 'i .....
9l1tl61.:Jl')j'\.I lJ~LHI911\.1lJ (Breast Carcinoma) ff1\.1 11tylflfl'illfl 

'"I d.d .. .1..01. ' ' '' 
11lJlafl.:J lJ~LHVllflflillf1l\.ltllatltltl\.l(Soft Tissue) 'lJtl-31Hfl1a 11'.itl 

JI I I J1 

4. ~ .diit/'i'" t/ '" l\.ItlW61ff1lJ (Supportive Tissue) ctt-3 fl1Lfl 'lJlJ\.I flClllJlUtl 

" .. I A. A d QI J AI ..

Iff\.l lJ1Zffli'1 lIflZl\.ltlWtllfla1Vi\.l \.Itlflill fl\.l a-311lJfI-3 fl1~flflLLCI~ 
'II 

o 4 d • ~ 'i iflll\.lflllJfllC1tlflVltlg \.I 'IlmZ~fl (Bone Marrow) 
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I s. n~lI Melanoma 
ME(~ocyte 

d/ <ld ..... d~ ..It 
M1I1Ufj,:j 1I::;11~YllIl~lmcIH't'lNt'l1lI1lI~rI (Melanocytes) CJt~~::'W'IJ 

F'1nl1d·!I"rl'>kflll1~hwt!~ iN (Mole) ~'6m1L~lilJ1~'IJ lf1 "'tl~1CJtt'la'ln~ff,j1::1tlYl 

iliL~'Ut1'Ufl11U 

91 • 

2.8.5 n11A-3;SlI::l;-3 

'" ... .. 'l JlA A 4 A' d .. I . 
'Ufl1Y1Ultllfffl1~:: 'If'lf'6Y11~1Y1f1'Uf11'W'tlUtln'lf'U~fll,:j'l "'6~1J::11 ~u1::LtlYl Carcmomas, 

c:, "I .i t I': 'lSla 0 AJI ~ 
Sarcomas, Lymphomas 11t'1:: Leukemias 1~UYI1 L,j'lf'6f11~'l1Mt'll'U ~:: 'lffl1'U1M'UlIl111J'If'6't11H'If'U~ 

~d d JI • 0 JI JI 0 I ,4 GI: d d A J .d 
'tI'tl~tCJtt'lt'lYlU1U1't1'6~ L'lI''U 'U1M'Ul~1{lfl111 "Osteon MlIl{ltl,:j m::~n ~~'U'UlI::LHYltn~'tI'UYln'.i::~n~:: 

" i;{ln11 Osteosarcoma 'l'UVil'U'6~1~U1i1'U tllM.Jlth~1U "Adeno" M1I1Uil~ 9i'tl1l ,r-3,r'U1I::;1~ ,:j'tl'6~ 
o't 4 4 I I 

lCJtt'lt'lfl'6l1 ~~11Ufl11 Adeno carcinoma 1'1f'U Breast Adenocarcinoma 

http://www.cccthai.orglindex.php 

http://www.cccthai.orglindex.php
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JI 

hfYl1~Wtl1i1VHJ1 ~~UU~tl11111'Ul1H"IItI~11~I~~tltlf1L~'U 4 'Ii'U ~l11fll'j~ll1'Untrn'I!JW~"IIt1~ 
rI d .. 2 2 tI .. ~ I!..d.t:d Q.It 0 

Il:)1tU'11::1H (Differentiation) L11t1~'I1Unt1t1~,a'YI'j'H'I''U na11fltl ~~U~"II'U'YI11mn1u'Unan'I!JW~'UtI~ 

"QI d.. J" " c:, 4 ~.d d !'lI'I 14
Ll:)1aa'lf~L~'U (Well Differentiation) l:)1~fltl1111tl11111'UUH'UtlU il'Um~'YI~fl'l'U'U'YI 4 'YIll:)1aa t1J11fll'j 

• ~ ~ A 
~lU'Unafl'I!JW~laU (Undifferentiation) 1:)1'111tl11111'UUH111n 

'I J/ ~ A I d 1 1 ... 
l'U~l'U n1l'~ n'l!ll11 fll'jIl1Ntl11111'UUH'UtI ~11:1H~l11'j:U~'UtI'I 'jfl ~Utl1tWfll'j "lna111 

'Uti 'IhfltltlnhhrJ'U's:u::'l ~~;f 

• 
• 

• 

• 


lPitlYl1'1f11zUtTlatlPl Ll:)1aa11~I~'I~::'tI"l~I'Ii'lm:::lItnatl~ 1l~1it!Lil;qJl~1J1~i'Utl1U1~~1'1'lI'l1'U t!tI~ 

,j'1J m::~n t'l'11t1~lrJ'UI('U 
<;' : <III "d J/ : '" J/ it! ... '" 1 'I I : '" 
IPitlYl1~fll::ua"Ul''Hatl'l ll:)1aa11:IH'tI"l~1'U1't1atl~'U1matl'lUa1 1~'.iqJI1I1J 11 l'U9Itl11'Ulmatl'l 

... i 114 • 'I J/ • : ... A ill ,: "'.! "d
1J111W nt11flU'l 'YI1 L'tI9Itl11'Ulmatl'l11'U'U1~111 '1111n '1 ~lMltl11'Ulmatl~'U'tI'I Ll:)1aa11::IHtI1n:: 

uw'in'.i::~lU ,'Ii'1 ~'tIatl~1atl~vn'YItl,mrl'lil( 
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TAtlnl'iN~9i'1 'Ilt),nOJl1.1d3J~I;.:J (Implantation) 1flfJL9H'1tl1J::L~ -3l1~fl~lfl~lUl1ll-3L~1J , t1l~lty 
d • ..,j !'II 1 """1'" !! ''''!'II!!f'VlU1t1etl tl1~~::L'lJtlfl1111"lfl flfl1i111J'lfllPl 111e flfl1Jfl11fl1::'.)t1l'lfti ~lflfl11N1\P1fll'lJtllPltl 

\" '_1 ....... ... .Ii.. ... ..\ 1; d 
 < 

I Atlnl 'i lJ f1'lJ 'H'itl'i13JPl1 PI 13J.... t1N1 'IItHNtI.:J'tlt)~ (Transcoelomic) fl fJLC)flUI1J:: L1-3'H"lfl~lfl 

" d \fI A ~ .4 I 4 OJ'" ..d 'I ~ "1 ,,~ J: lI .. I OJ' ~ 
netl1J~lH LtI-3efllPll1J11t1F-11'1le-3Lfle'ij1Pl1-31l'] Ll11Jetlfl1JlPltlfl1fhfl 'Vltl111~lflfl-3 L1Jml1t1-3 LUfl-3m 

C3i ILl' .: ~ 4 , tJ ' .. I ~)I
IPlfl") fltll'lftl IPll1J11t1F-11'1lmLfle1J'If~-3'Vle-3 'lfV-3lJVflllJtllPltl 

http://www.cccthai.orglindex.php 

I ... J 
2.8.8 nl'iU'lJ.:JPl1'1l8.:JIOJIt'It'I . 
-=:I .. , ILl d 
tltI"fl11JfJ3Jnl'iIl1J~P11 '118-31OJIt'It'I 

fl1'i~IC)ffltl1J~I~ -3 uti-31C)fflfl1,t1'~Ltefl")lflfl',jUl1J1'i1lfl11JfJ1J'~ UU,Wl1 ml' flfl11f111JfJ1Jfl1'iUti-3 

lC)ffltlijfl111Jiifltlfl~ 1flfltlflmitl~Vill1U'1~fl11JfJ1Jfl1'iuti-3~1'1le-31"l1f1tl uti-38emfltl 2 fl~lJ fl8 
. " 

- VtlnVil-31t11'lflflTiilmj~fl1'illti-31C)ffltl 

.. .c:I I d r e:::I f J4cv 0 ~ QI de 

tl1~I'Wflefletll-311t1-311 Tumor Suppressor Gene tltlfl"llJtllJ(lfll:ltu~fl1'i'Vl1-31t1'V1tilfltyfltl 
A.c:S tI , GI .c:I A GI JJ.cs tI A 'i d0 I 

11Jtltltlm~1t11C)fflfl~::11~flfl1'i1l1J-3\P11 tltI~~11~flfl11UU'N eeml1'fl Ll11Jfl1'iU1J-31C)fflfl UfI::llJ'fl flfl 
I 31 , t" 

P111J-nvtl fl~1Ji1lltylfffll1U'lY1 ',jUl1J111111Ufl-3etlfl'~ 1"l1f1tl~:::Ulh~11flfl',j~Y1atltt." 

1mtl1JlUUtltl fl1'i'lim 111fltl,,jn,m flfl'fltl'lfllJ"''fl ~-311 ~fl'i1l' ,j'~ 

http://www.cccthai.orglindex.php
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http://www.cccthai.orglindex.pbp 

.:9 !II .d 40 i tJ _ 5Ia d .:9 .::& f Jo'Q, QI' ~ IV 

p53 ~.:J~nl1J'Un1!'11~111H 'rl'rl1 111n'flllJ'UlJ::1H lJHfl'U~.:J11vn p53 11 ~'W'rlm:l'n'U'Un11lJ 

(Guardian of the Genome) 

at .cS I .d f .old t Je4 AI o.d: 0,.> So' cv 
61~ 11vnfl n~VH11'U.:J11 Proto Oncogene V'Un'tllJ'UlJflnll tl.I ::n11'rl1.:J1'U 'rl"Hn'U'lJ llJnlJ 

I ,. :4 rI c\ i tI>d J rI 4: i d .d,.:::l
Tumor Suppressor Gene nfll1flfl v'Un~::l!n'fl.:Jflflm'W~ 11lJn1111'lNl'lfflflllfl::llJ~ 'fln"llJ'rlV'U11~'fl 

rI I Q,f Q.# ~ 4 Q,I tI ,.:::I 

n11Un'fl.:J~fln l'lffl"~:;11fJ'fln11UlJ.:J"1 'fl-3'U'U n111n'fln11nfllV'W'Ul ~'UV'Ulln'fl.:Jfl~nlJl""~'fll1fll 

l'lfflfl~::UtJ-3i11'flV i1iij~i'Uq''fl 11.l'V1J!niltl'UfllJ n11;JlJ1tll'flvl11vvmi'Ud -3"fl~'fl11fll vb i,.;'11 ~'fl 

http://www.cccthai.orglindex.pbp
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o Q I .d.,d J} 01 ddt QJ:' '1i"" '" 
'Hl'Gll1J10U1..10l:llJU'0"l V1'W1J1ltnU1'UtNfl1JlJ:::IH fltl Oncogene U1..11..1 'W1JflHII'O 1..1 1'ftfltlll:::IH 

... , , d !'It ...\ )I i-Ii ~)I i)l i ~ 
9'I1tltl1~I'lt1..1 Rous Sarcoma Virus (RSV) CJf~n1U RNA Virus IlJtll'Ul 1J 1..1ICJfflflllfl111::: 'ltltl1..1 CJflJ 

$I J Jd. OI!JOI 

ft'H DNA 'U1..1lIlfl DNA 'Utl~9'I1..1I'fN DNA 1..1 "uml Provirus ftllJ1HIlIVl'Sfl9'l11'U1fl1J DNA 'Utl~ 

ICJffl~ 1Itl'1'Vhi11'ICJffl~lrJUICJffl~lJ:::11 ~M 

.. 
.. ... <t '" , , ,.2.8.9 3J~I'H!nYl'UU Yl8E1H 

I " 

mll'il:::ft~1I'~1l nl'l1'Jff~lftllJ'VithiiY 2 tlfh~;1lJnU 6U'il:::vh'111'ICJffl~irU"l Vim1..1HY1l1fl;iill titl ." 
- l'I1~ff~lftllJ 'I11tll'l1~Vi~1..1tl dti1Jf111:::fI1Uiu;l~mu 

'" "'" d I ) ... , Ian ' NU~'UU~ICJfflfllJ:::!'S~ !'SUO'll Tumor Associated Antigen -TAA 'I1,tl Tumor Specific Transp tation 

<1:\1 0151 Q QJdl " 
Antigen - TSTA) 9'I1ll1l09'l 'NmU'Utl~flU!'Sl ft1lJ1't'l1l:::'1J~Utl1..19'lI'ilU'ltUY11..1 'il~ft1lJ1't'lft"~ 

...J!...... ... dod )I .. .Ill! )I 1 i '" od I i'
fJlJrJlJOU 'I1'tllltlU9'l1JtlYlVlll:::lJ19'111..1UtlU9'lI'ilU1..1 LYlll::: YlUft11'11~ Ylfl9'l1lJVI"~mU llft1lJ1'U'il::: 

11 ... , I 1! ""J!...)I .. J, )I ",.. "'" .1
tl1..1'W1J 'I1'U lJn11J1'Uftl1~fJlJrJ1JOU9'l11..1lltl1..19'll'ilUU ~ fl'il::tnYlICJfflfl1J::IH'U1..1 

~ Q d .- " Q' d Q;I 

2. l'ltU'lt19'11J:::IH1J1~'lt1..1fl 'il:::'W1J1J1fli1..1m'W1::1J1~I~U'lt19'11'lt1..1 lJ:::IH1'WH'I1f1-3'ill;!0 'W1JlJ1fl 

i1..1'lt11\i1..1 IrJ1..1~U 
'" ... i J ... 1 dd dOl' Q

3. 1'Wf'f 1J:::IH1J1~'ltUfl'W1J1J1fl 1..11'Wf'f'lt1UI'lt1..1 1J:::IH1Jtlflll:::IH9'l1J lL9'l1J:::IH1JN'lt1..1Yl'W1Jll10 

iUI'Wf'f'l1tY-3 1';1..1 1J:::I~ ~1~l1..1lJ 
'" ... i "t A 4: ddd ,

4. tl1~ 1J:::IH1J1~'ltUfl'W1J1J10 1..1fl1..1m~1..1UUI'lt1..1 lJ:::IH'UfNI1..1tlltltlVl"Ufl11 Sarcoma 
.d d A c::;'4 , d Qi 1..1'Uf.U:::V11J:::I' ~'Utl~Wtl1JVI!'SUml Carcinoma 'il:::'W1J1J10i1..1flUU1~1J10 "fI:::1J:::" ~1JN'lt1..1Yl'il:::'W1J 

1'Il'Wl:::i1..1,~mvhJu I';U lJ::l~ ~'UU~\109'l1'ltUfl,,;i11..1mnft19'11J1 (Retinoblastoma) 

... ~ . 
5. fl"1J'W1..1~ (Genetics) 

6. fl111JHYlllfl;ifiH"lI';U iumm~lrJ1..1'N 'I11tl1l11..1';1 ii1tlmft'il::OfllmrJUlJ::I~~H1'11,r~llJ 

fll1U1J1'ltUflflU (Malignant Melanoma) 
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hJl16j~'fl~tJ1~ 'I'hi..rlfi"lJ~a~ ~t11fl1J"\lfl''''~lU ;~n~H'1I{J'U~'U 

2. ffTHflii (Chemical Agents) 

3. 8't)111J'U (Honnone) 
~ ~ 

4. ltit)'1;ff ii'1;ff11'fllU'lfii" 1{J'Uffll1191'thMlnfl1J::l~ ~i'Utl\~l1Yl"tlt)~'''' '1;ffI11 ~lil 
... ",~d'i"'" J. "" d ., .)d. ~ 
11'Ufl11" L11'ffYlYl1 111fl"I'Ut).:Jtlfll11't)1J::1H" (Oncogemc Vrruses, Tumour Vrruses CJf'lU'lHtltlflllJ'U 

.... ... ..... "" '" ... .. cI ",..." d ..ol. '" ... ""'t11 " 2 fl"l1J ~11JtlflllW::'Iltl'lm"'U1fltltlfl fltl L11'ff"Itl'UltllLtl:: L11'fftJ11'It)'UltlllJtl L11'ffl'llll 'UICJftltl 

1I~1 n~::iifl11'li41Jhu1'U (Productive Infection) 111t)tJ1~~:::'l.ili41J~1'U1'Un'''' 1I~~:::ffllJ1Hl'rhi..r 

ICJftla'iifl11' ItI~u'Uutltl.:Ji'U1't1il.:J 't1'''' (Transfonnation) ~lflfl11'~U'Ul1~tl DNA'Iltl.:J'1;ff.. 
(Viralgnome 11;t) Viral DNA) 't1UYl'U~ DNA 'Ilt).:JICJftl-n 

ril11;'lJi'Ufl'U l1;fftJ1~~:::I{J'U ffll119111;t)1~U1~tl'l ti'lJ1J::I~ 'I'lJWlfiifl I';'U Epstein-Barr Virus ii 

QI Got' tI QI d QI tie::.. tI •d.: di 
f1111Jff1JYf'U1ifl'lJ1J::1H 1 YfHl1tl.:J~lJfl Utl:::lJ:::IH'Ilt).:J~t)lJ 'Ull11tlt)~I'lJtl1'fl"~ (Burkitt's Lymphoma) 

• 4.d.:::s eLI .Ii i/A OIl d tI d dQI "" 
l11'tl Herpes Simplex Virus 'If'UflYl 21Jfl11lJff1JYf'U1i fltl'lf"fl'lJlJ:::IH lfl1J"~fllJ:::IHIlJ"ltlt)"'Il11 

'lJH'lfii" I{J'U~'U 

5. ffl1''Wll (Toxin) 

6. Yf(Jl~'lJH'lfiifl I';'U Yfm~i'lJ'm'U.;'lJ 

7. fl11:::'Il1fltJ11111' 

111 ... ..
2.S.10 na anm'In,Ut:::".:t 

.d"1 dQl" ~ ev,d0i"A .d 01. 'Il'lJ1'Ufl11'11'1J~'U "tl1J~1m::91'U (Initiator) llJ'U~1YlYl1 11Iflflfl11'ltltlU'UUtltl'l Yllfl111J 

InU111U 11;m1htl1(Ju'U (Gene) ~f11'lJfJ1Jfl11'Ll1h';1'1lt)'llqm-n~11Jtlfl~ Ifi"m1'flalu~'Ui (Mutation) 

di" ~ICJf.:J 'lfl1tll11tll(J1J 
t t ,'II 

2. ';1m::~'Ulff11J (Promoter) LijmCJftl-ntlfl~Vilfiflfl11'flal(J~'U~'''';'lJff.:Jm:::~'Ulff11J~1 
~ : I 0 1 j,I' Q t Cl Q 1 tI d.l ., QI Q SI dI i 

llt11CJflltll Yl1 11Ifl"m1'IHm1'I~1'tyl~'lJ ~'Ilt).:JICJftltl1J:::1H'Il'U(W'lflnYl1' tlff1':::fltl~l11il tJ1'1tl.:J 'U 

http://www.cccthai.org/index.php) 

http://www.cccthai.org/index.php
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4 

2.9.1 tTlll1fJ 

~ A ~.:t ~ E='t So' <Cl,:::i 

Iflfl'llfU'IHlU1Jt1'Y11'HJ Mycobacterium tuberculosis C]i'~llJ'U acid fast bacillus (AFB) rm:Ulflfl'f'l' 

.. .. 'i _I )I.'j";, " i/., '" 
Ufl~ C]i'~,,::::utJ~ 'Uu6fl1J6~r:;!u1tJ'Y1 11 fl'j1Jfl1'j'Hll:ll 

II 

IClassl1 Type 11~================D=e=s=c=ri=p=ti=on===============;==~11

DNo TB exposure No history of exposure 


Not infected 
 Negative reaction to tuberculin skin test 

TB exposure History ofexposure 
1 

No evidence of infection Negative reaction to tuberculin skin test 


Positive reaction to tuberculin skin test 

TB infection 

2 :Negative bacteriologic studies (if done) 
No disease 

D 
No clinical, bacteriologic, or radiographic evidence of TB 

M tuberculosis cultured (ifdone) 
m, clinically active 

Clinical, bacteriologic, or radiographic evidence of current disease 

Classification System for TB 

History of episode(s) ofTB 

or 

Abnormal but stable radiographic findings 

TB 


Positive reaction to the tuberculin skin test 

Not clinically active 


Negative bacteriologic studies (if done) 


and 

1N0 clinical or radiographic evidence ofcurrent disease 
~r===============~~=======================================;==~1 

Diagnosis pending 
5TB suspect 

. TB disease should be ruled in or out within 3 months _ I I 
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, i SI
N1'\.ft1H'm fl 

, i ' e! ~ d d: Ii QI Sld;Q A ''iIIQI " t.cS
t'l'1'U l1qJi ':ifl'U'il:::llJ'Ufl'Ulflfl'VllJ!l'U:::mmm 'fl~ 'U'lflJ'l1'UII'fl'flfl ~'Vl~fll'l1'flIl~ tlJlJ'fl1fl1':i 111:1::: 

~':i1'il ili'Yf'lJ'lUl i ':ifl i'U'l.J'flfl iflfJ X-rays 'il:::'Y1':i1'lJ'j,~~14'fl1Ul i ':ifl iA1~fJfl1':i'Vl~n'fl'lJ~I'lJ'fl{fhii'U'il:: 
SI SI.'I'" i Sli " i' .... J. i d ~ ... d d • i SIP..... Ai l1NI:I'lJ1fl ~lJ1fJ1Ul i':ifl 'U~ l1qJt'I'1'U l1qJ'il::lflfJ~fll'l1'fllJl 'U':i::fJ:::lflfllJ'il'ilmt'l'fJ~'Vl'il::'V11 l1~flfll'l1'fl 

J. ~ ~ 

lfiflii'fllfl1':i'\J'fl~ i ':ifl i~lIn fl1':i~fll'l1'fl i'U1fJ'Vll':ifllm::'l'U1m1~lJnl1 fl1':ifflJ~t'I'n'lJ~~~I;f'fl('~!'lJl;f'fl. ~ ~ 

lYflJ;i'U) tl11:::.fJO~lJn'U'lJfl'Yf1'fl~ i~fl1U'Yfl:::fll':i~~l;f'fl HIV ~~~fJ1lt'1''Yf~fllll:l::: i ':ifl'\J1~t11111':i 

2.9.4 1~tI:::..tntll 

A '" J. dI A i SI ""'....:11. I "'.1 " 
'illfl1lJtlU':ifl'i'lJl'l1'fl'il'UfJ~llJ'fl l1HI:I'Vl~t'I''fl'lJ'tJ!'lJ'fl':ifl11:1'U!lJ'U'lJ1fllJ':i:::lJ1Ul 2·10 t'l'lJ~l11 ':i:::fJ::: 

~m'flfl1t'1'lfifl'fl1fl1':i'\J'fl~i ':ifl MlJ1fl~tl~fiti i'Un'fl~i1U':ifll1tr~~fl14'fl iflfJ~1i'l.Ju~1111 il.ii~l'lJfll':i 
!mI114t1~1.ftli'l.J'il:::'litl'Ufi1tldl~fJ'U'1 i~fJili~i1l11'lfifl'fl1fll':i'\Jtl~ i ':ifllll1HfllfJ'fldi 'Untl1'Yf~ 

d ... SI i ... 4 A. t Q,i I .J! " ~.d .::. ,a
U'\J~l1H~ mtl'\J1l1'Yf'Vll~ 'Y1':ilJI:I~11':itllJ1l1':::r"u~flN'1 fl~fll:l11'1JNfI'U 1'l1'fl'Vlt'l'~'U'U~tl~fl'il::tl'flfllJ1 

• ,Si.... i iSii ' "lSi... J. SI "I_I~. • ~I '='ldiJl'V11 l11fl~tllfl1':i'\Jtl~ ':ifl ~ 'U':i::a:::111~'il1flfl1':i L~':i'lJl'l1t11'\J1I1JllJ'Ul~tl'U'H':i'flllJ'UlJfl 11 

2.9.5 81ftl1UlI:::tllftl1UtTA.:i 

, i I d.d.,. A lrj IQ Jt ,/q, 4 lq SI .i ~'-
t'l'1'U 'Hty'\Jtl~l~fl'Vlfl~l'l1fl 'il:: tlJlJ'fl1fl1':i'\Jtl,:j i':iflllJtl'VI~t'I'tl'lJ'tJ1'lJtl':ifl11:1'U t~NI:I'lJ1fl ('lf~!'lJ'U 

'dlll!l\l;Aa; d 14 oIQ; JJd4
fl1':iUt'l'~,:j111~flfl~1'l1tl1Ul i ':ifl) fll':i~':i1'il X-rays '\Jfl,:j'l.Jtl~fl'il::: ilJ'Yf'UH~'l.Jfl~ i'U':i:::fJ::u'm fJl1~fllJ 

... i ... "I ,.... .: ... ... A i SI... J. d i SI d d
tl'\J1l1'Yflll:1::1l11::i fl'lrtl1fll':ifl ':ifl'il::fJ,:j !lJlfl~'\J'U'VI'U'VIllJfl ~ml'l1fl 'fl1fll':i'VI'il::'Yf'lJ ~l':i1'Vltlfl 

_I At 4 A.d ltJ JI .a 4 r : aid: ~ d.i.!iQI t 

lJ':i::lJ1Ul 1-61~tl'Ul1ft~~~1'l1'fl 'VI'il::'Yf'U tfl'lJ'fla fltllJ~fllJ'U11'Hftfl,:j f'I'VI'\J1'l.Jtlfl 'VIfltl Uft:::'VItl'U'111t11 

dI "'.1 .... d_ 1 ... A
'il,:j'Yf'lJ HfllJ Ml 'VIlJfl~Ul:I:::fl1fJ1::tl'U'1 

2.9.61whtltl8~ 
d.! d ~ ... i ~ SI ~ d , d "'''IP.: A
1~ fllfltl'lJ'VI,:jl1lJfl'VlllJ'U1Ul ':ifl'il:::l':ilJ~'Ul'J'U~fl'VI'l.Jtl~fltl'U 1~ fl'il:::lJ L'1I~1'11'lJ tltl1111 ':i 

~ ~ 

'Il111UflfiTi1~I:I,:j 'lJ1~fl'Uii'fl1flU itllltll~ 'lJNfl'Uii itl'*tl'U '1 n'Ufl ~lfJitl fl'i'U !~fl i ~'lJ1.:ifl'U'fl1'il,j'U 
d SI A SI~ ",,:, A SI 

l'il'lJl1'U ltlfl Uft:::1'H'Utlal1tl'lJ t:111lJ'U lJ1fl'il:::IJUli'U'l1'fl,:jWtl1lIJ'l.Jtlfl 
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. 

.., 'I' ... " 

2.9.710111flIFJSlllllUJS'I 

hU~fl191'il:ailJ~1Valfl1'n~'U'oir 1-2 ff'llft111 111ftfl1:W:: tJ1(~V'U f1tlU~~ I}flJ1I1n'il'Uii~'~ 

ifffli1 1JV11 1Val'il~al fl1 1'1ffl ~tlft 11ft1Vtl~Ufl::~f11111-nfl1'j'l'1'Ti;tltld/{l 1~'1Jfl111 fl:Wl'~l 

.. 
u .. '0 4

2.9.8101 11fl'llS'IPlSlI"'1l't1aS'I 

41 : .:.t c:'l Q.o' II Q 1 -= -= 'il::lJfttllJ'U1nHltJ~lm1Wf1tl 1fl111 'II 111'U1J1ft UfI::1JN11V'il:: fllJ1fl'il'UlIUNflUfIfltltlfllJ1 11 
w w 

'H'Utl>3oir'U' 'HMtl fl1l1 lri'UUFHU1tl1>3 tl1'il'ilZfj fl'f'lllJ~~tllJlhl't1ntl~1ft~ft"1 ti'U'Hmmnft/{l1 ~'~'1J 

flU1fl:W 1~1VV1~1'U1W1 1f11ftVlii'U"1 m",,'il:: '~'I11V 

• • w 

i'U~fi1jtl1flTnoirl'~n1J1Whfl flu1u'il'livfiU11'Utl'U'~'illflfl1UVnZUVflI<Mtl M tuberculosis .. 
: ~ II : J d 4. oJ .. ~ .. 1 'lQ,I

'illfl'U1t1Nfl'Zl'W1:: (gastric wash) 'l'Ufttl'Ul'l$l i'l>3'Ul'W11Z1ftfllJfl'ilZfll1'UlftlJ'I1Zi'llJl'lftl1W 1flM 'U 

.oil. :i ..;. ".1 :1'1 '" '" 'l ..;.,..
m::l'W1Z11'f'11fl'f'lHfl'U 11'tl'il1fl1ftlJ11Z 'il1fl'U1 'UlVtllllJlltlft 'U1 !'IJft'U11l1>3 ('U11mVtllll1ftlJtl>3 

QI A " 0.1 ell <IQ II GI ~ 1 ~ i tI .cQ III.. I tI 
tlfllft1J) l'Utl>3'il1fll'l$tl1W hfll'il'tylft1J 1f1'l$1 ft>3'U'Ufl111'W1::1'l$tl"tl~ 'l$11'f'11'U1"'M 10 ftllftl11 

il'il~u'Uii1i~al'il'l~11l111-WV>3 2-3 ff'llft111 'I11mf'Ufl11d' fl11i'lftfttl1JlJl1Jtl{fb~'U 1~'U1i skin test 

d llJ ~ • d ... .I. '" 1 i "d,.-= d'l ,..i'lflll'1>31Vi'ltyft'l'Ufl11ft11'ilftIl11Z'lJtl>3fl11ftftl'lftl1W 11'1 'U~i'l 1I11alfl11 fl11i'lftfttl1Ji'l 11Hl}1J1fl 

Uffft~111jfl11 ~ft14tl M tuberculosis 1ftV~1 'llutl1'l'Ul~flfh'U 'l'l1qj'Hn>3'il1fl'~11J14tlUtl1 3-6 

ff'llft111 ;j>3'ilz'l,rllgn;VllJl1J'fl{fh~'U1i1'U1J1fl 1J1>311VtJ1'il'Ul'Uii~ 3 l~tl'U'~ u'f'I::llgn;V11J1fld''ilZ 

I llJ.1 <S " , "'" '" 1 ,.. df1>3tl~f1l1tlft III fI>3UlIlI:: ftVUfl:W11W 'flU'f'I1flfl111 

2.9.10ftl11mn 

II. • 

il'il~U'U~V11fl:W11W hfl~'~N'f'I~'I1mv'l$iift fl111fl:Wl'il::i,rV11111n'U'fldH-d'tlV 3 'lfUft l~'fl 

'f'Ifttlfl11flU~'flV1 UfI:::l-nlJll'Zffi'l1iIl1'W'IJ'fl>3V1 V1fii~Murl Streptomycin, Pyrazinamide, Rifampin, 

Isoniacid, Ethambutol fl111fl:W1'il::: '~Y-l'f'l~/{llJ111Jfl111ml11ffVU~1:::V::l~lJU1fl 1l'f'l:::'il::~'fl>3n'UlI1 
I ~ ~ I II 4 II 'l ""'. i II 441.1 ....tlllNftlJl1ftlJ'flllJ'U1::VZ 11'f'11'fl V1>3'U'fl V 6 lft'fl'U Ufl::'il::f1tl>3~Ulfl 'I1'VtflY-ltl'UU'fI::: 11al'l111i'llJ ll1ft'U... 

"}I2.9.11 ftlll1FJflF,fu1FJ 

~1J1V1~fl1ftll~1'1l'~~11rJ'U~'fl>31Wn /{l'~'1JV1'flm1Whflllt111'Vt11::1~mjfl'1i'W1J~UY-ll1 
i'U 1Jtlft 11'f1:: 1 ~fitlV'il::L tJ1J1fl 11il1l1~'Wl:::1~flI~flllZfln'UlftlJ 'H::M i'U m::l'Vtl:: i 'Ul~ fl1 91 'I1;'fl~11ru~ ii .. " 

w 

ml'fl i'Ull'flft (cavities) U'fI::f111'ilUlIflI;;'fl M tuberculosis 1~'illmftlJ'I1:: i,rllVflll,::1I1W 1-2 l~tl", 

'il'Ull'l1i'il ';h iiY-lfl'ill flm ~>3'il::ml1J 1~'il1 flfl11ft11'iU'Vt1:::14'fl'il1fl1ftlJ'H:: 1 ~-d''flV'f'I>3 mll11 L'fl-d'tlVfl>3 
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2.9.12 nl'iU8-3n'\..l 

1. l1t; m~V.:Jn1'IfflJNfffi1J~iJ 'Jv~fba.:Jnm n1'I'f) llCl::V.:J ,~,~i'1Jfmi'f1'l!ll.. 
2. ''\..I~~i'lL4f)~'~nmn1'I li'l(J1'i1'Vn::''\..IL~f1mQ~lf1'h 4 iJ ~~'.i"J'il'~NCl'VJ11Jf){thi\'\..I1J'Jf1 

U'W't16'ilz-wm'Iilni~(J1~f).:Jn'\..l Isoniacid '\..11'\..12-3 L~f)'\..I 

3. i~1tlt]f'\..l BeG ilf).:Jnu iutl'IZL't1fl~m 'Itl1W hfl1f11lJ f){)tln1'If)U1 lJVlClflU'\..lZll1'~ 
• II • 

... , SI Col q QI' Q QI 4 4 sI ..::::s ... 1 ..9 4 '01 4 i "" 
L'IlJ l1 BCG 'JtlCJfU~{)LL~U'Imf1i'l 'JtlCJf'U BCG t:l.:JUlJ'il::lJu'IZ·,;,'t11iNClll~f1~HfI'U'il1fln1'Iflfl':W1 U't1 

II • • 

fl1.:J'1 fi{)Ufl~;'fl"h~f)VCl:: 50 't1'ilUa{)~f)VCl:: 80 Li9il1'~NClii'lL'il'U flf) ilf){)n'\..l1Wl'f1'11ilfl~'UuHIL1J1J 
I .. 1 A II i tI l' "'" '" BeG A ..uw,m::al1f1I1f1:l:1W 'f1IfJ'fl'l1lJfflJ'fl'l U ':l:L'Vli'l' 'Vlfl 'I11f1"11U IlJ'flU'flIflfl 

2.9.14 nl'i,mn 
• JI • 

''Uil'il~-u'U l'Itl1W hflLrJU htll1i'f1'l!ll i ~l11V"'lf!'~ If!vicN'IZVZL'JCl1n1'Ii'fl'l!llff'\..ll1q'fl 6 

L$if)'U .rf{);1~uf)dn1Jn1'ItI g-u~i'J"'f){)~iJ'J (J1f){)':hn'U V1m1J~llJ~U'W't16-&.:Jl1~f)'~ "'1 n'U'1't! ~f!'1m'il 

• , SI""l d, '" 1 ,: 11 SI • 'JI '" 't11 l1lJ f)n1ffLffV{)~8'JW 'Itlf!f)(J1 (MDR lB,XDR lB) If! 'ilz't11iwn:vZL1Clln1Hfl':W1V1'JU1U 

1. Isoniazid 

2. Rifampicin 

3. pyrazinamide 

4. Ethambutol 
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... ~ 1iLI '" 
2.10 a01:ltll:n1m'UfFUJlall'UJ 

" . 
:I.I1Ul1;£I (Malaria) LrJ'Uhfl111~ffm1~~~L;'f'fl'1'UfI'U11;:hnll1~lJ1'1l1fl1U11~ci1 Genus 

Plasmodium ti1"h malaria lJ1'1l1flmlJ1i)~lL~U'U mal+aria uun11 bad air th;Vfl~llJl1~flf111 

L;Vfl~'fl11f1if'V11-3il1UltYlff~i' f111L;Vfl11 Plasmodiosis lL~ti1if'liL1]'U~iiVlJHIti\l n1'U'1'UU1~Ll1tY 
'l1Uft~'U~'Il:;!ifltil1llJ1nlL;V n~~~HL;vfll1f1if 'llllft ''Ii'ih ''Ii'~1Jtf'U Uih-3 ''Ii'!m.u~'ULln~''Ii'.. 
~~mif1 L4'fllJ1nl!;U~'W1J'l'Ui:J'Il,u'Un~-3111J~fl1l100 'lfii~ i'U~1'U1'Uifn 22 'lfii~ ~i'I1J''Un~1 
: 4 Q :, d A. .c:::s QI tlo "tV 4'.d 
'lfWI-3 f1~ n-3 un~f1'U 'U6f1'U'U!t1'Ul'1f61J1fl1L1U'\I~-3ffm'll1'W1flfl'UHl1~ 1'11-31'111 ffmilflun:: 

Q,oI tlA 
ffmm6Vflnl'U 

" .
!;f61J1nl!1Ul1~~111~'UU1ff~'\I~-3f1'Unl'VlV-3 4 'Ifii~ '~Uft 


Plasmodium malariae (Laveran, 1880), Quartan malaria 


Plasmodium vivax (Grassi and Feletti, 1890), Benign tertian malaria 


Plasmodiumfalciparum (Welch, 1897), Malignant tertian malaria 


Plasmodium ovale (Stephens, 1922), Ovate tertian malaria 


. " "'" 11.1 • "" • '" '" ""1~Vl11LU'W1JfI111J'1l'f1'\1'fl-3!'If~~-311V-3~11Jfl1~1J~-3'U P.falci'parum, P. vivax, P. malariae, P. ovale 

"" 11 !II'1' • I I ,!II !II.'I ''1 _.I~ "" !II "" "".. ./ ~I
1Jln1L1V'W1J!~ 'Ufl1l 100 u1~ll1tY U~f11116Vn~ 90 '\ImNu1V 'flU..... 'UU6T11f111JNLffV'lf1~lJ1~1J1Wu.. 

11 !II':' 1 '1 ' !IIP. vivax Lln~ P. malariae 'W1J !~l11 nn 'Ul'\l~61J~'Ulln:;1'\1~1'fl'U. 
P.falciparum 'W1J'l'Ul'\1~r'fl'Uun:;~-3f6'U 


n1'U P. ovale 'W1J'l'UL'\I~r~'U'\I6-3l11un"';f11lLt1:;h.ll~L;fU 

'" " 1JlnlL;tfl1-3ff'lfii~i1'1l~ 'li'W1J '1'U11 ~1f11~8Tl1U ILn~Hn1V"I lf11~h1Jl11ff~l1'.iUU~Wfl 
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_1_ .::I"" 
2. nl1.11lJ1Y11.11Ua::1-3il1'111" 

.ct~ .r ..::t:' d ~ .J.4 Q,I

1'1~l')j'191'l1tNI')j'VlJlf111'HJ'YI'Iff')j''UA'U111lJV'Un'U 
J} t1 " 

1 AfJtll::: nVU~1fJl:::fJ::: l')j'I'Wfif (sexual 

'" .:Ii",.r, SJ_I' 1'jSJphase) 'YIlV sporogony CJ1'1lnA'lI'U 'Uq'ln'UlJflV'I (Anopheles) ua:':l:.:fJ:: lJ ')j'1'Wfif (ase~u.al phase) 

"I • .:Ii "" .r 41
'YIlV schizogony CJ1'1LnA'lI'U l'Ufl'U 

• JI JI 

i 'Utf1'UVilnA;i'Ui'Ufl'Uii''UU'IUU'IlrJ'U 2 l:':V:':flV 

.. I 

(liver parenchymal cells hepatocytes) l'wml 

exoerythrocytic schizogony 'YI1V tissue schizogony 

.d~J'l ~.4 .ct I • dI ~ 
Ufl:':l::V::'YILn~'lI'U t'UllJAt"WAU~'Il'wml erythrocytic schIZogony 'YInl blood schizogony 

Asexual phase (Schizogony) 1'Ufl'U 

(1) Exoerythrocytic schizogony 

d J1 .. 1 t d.c=t A .ct ~, .d.ct .. Q,I 4f 

IUtI q'ln'U lJ a V'I'YIlJ1')j'V lJl fill l fJl ::fJ:':91 ~91V'YIll fJ ml sporozOltes n~t'l~lfltl~fl'U 

JI JI .:Ii 
sporozoites ~::L.,j'l~fl'U1 ~wtl::t1'U1J1nUiilf11V'lItl'lq'll.,j'1~m::uffLfiv~ ua:':'YIa'l~lnii''U t1l::lJ1Wfl l'l 

i11lJ'I U'U~::1.,j'1't1vd''U1CJ1f1tf~uua:::jjnl'n~lqjl;;U191 UU'I~11~lJ~1'U1'U~'UlJlnlJlfJ l1vm::fJ::rl' 

11 schizont fiV1J1t1l:':lJ1W 8-15 1'U schizont ~::uriua::jj merozoites tldlJlnlJlfJ schizont ~U91n~:.: 
_I I SJ I "I...... .,. "_ 1'1 '" "I 
lJMfJ merozoites 1'l11~m:':UffIflV~lnqjl91'U t9191tJ lJ t'UllJALaV~U~'I 

" (II .- tSl.ct1 
ttl !. vivax ua:: P. ovale sporozoites UH911~::lillqjtJfJl'1'1f1 '11lfJml hypnozoites 

, SJ "I I 1SJ • 9t .:Ii ";.x 'I SJ... 1I1SJ .,
')j'11f11'Ultl'YIfllfJ1AtJ'Umn:: A merozoltes l1Jtlffl111~'YI'U'I'YI Jll1'YItnAmml l'IJflflU (relapses) 

JI " 

1~fJtlniil:':fJ::l1alitlm'Hil1qj'IJV'II~tllJlalilfJ~'Iufi sporozoites L.,j'11CJ1atf~'U~tl 
JI " 

nalfJ1rJ'U merozoites ;itltlunu')j'iiA~'Iii.. 

http:ase~u.al
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P. vivax P. malariae P. ovale P. falciparum 

Duration ofexoerythrocytic 6-8 12-16 9 5.5-7 

schizogony (days) 

Number ofmerozoites 10,000 2,000 15,000 40,000 

(2) Erythrocytic schizogony 

A " 1lJ. 1'1 cI "" .. ... 1 ' ... . 1lJ.1 cI 1lJ JJ
UHI merozoites l~lllJ IUllJ"1'flf)"U"-311::11l'.if.l!1~lJ ~11"Cl::um~111f) IlJ f'lllJl'.if:lllfU 1""1fl 

f11'.i~f)lJff l'lfU Giemsa 1l"Cl:: Wright lrJU~U 
" f11'.i11l1f.l!~f)-31~~tUl~fll~~flUfl-3Uli-3U~f)l~U'.i::U:: trophozoite 1l"Cl:: schizont 

~ do Q,I <IQ. A 1 Q d dd~ a 
'.i::U:;' tro.phozoite LUU'.i::U::i'If11"Cl~I""f.l!llllJ lIlJ'U11fl"ClUf'llflU1lJ 2 '.i::tI::f1f) 

- early trophozoite IrJU'.i::tI::~ merozoite 1~-31;j1'1I'm'Hli '1 lllultlU11111-3 

f1ft'lU1~1l'H1Un chromatin (nucleus) ~"ffllfl-31~U~fI '1Jflm'lft1f'1lJ~flffVh'HluJl1~U ~-3ilf)l1Ufl 
4. • " 

'.i::U::U11 "nng form" 

- growing trophozoite l~u'J::tI::~fiU1Ilfl ring form lf1u11Jf l~l'Ift1f'1lJll"Cl::ihlf\~Uf'I 

41lJ 1 4 til .. I "Q,I d d Q.t Q I
P. vivax lJ IIJf lIl'1ft1f'1lJUfI~tI1tJf)f)flllJlJlfl f\"CllU1I1~lJ1J1 1I~lJf1l'JUfl11 amoeboid form 

tf1U P. ovale 'lJfl~l'I"CllfflJnf11'Jllfl~ulU';1Uf)fl'1I'lilJlf)li'h P. vivax 

P. malariae n'lJf1~l'I"Cllf'1lJ1~ 3 ll1JlJflU 


- 11Jfl~l'Ialf'1lJllfl~fl1tJ1lilJlflflft'ltJ~U~ P. ovale iil1l11~ 'limluuu 


- '1Jf111l'1t11f'1lJl~Ullf:llJfl11 ilf1l1Ufl11 band form 


- '1JfIf\l'Ialf'1lJlrJU1~lti'~ ilf1l1Un11 compact form 


P. Jalciparum nf11'.i~mtJ~~~11Jf1~l'I"Cllf'1lJ1llJlJflUU;jl-3fl"CllJ 
II I " t • 

tU'.i:;'U:: growing trophozoite .u l~fll~f)flUfl~111;rUf)lffUud1l::11lJiif11'Jll1atluulImlf1un~" 
II t • II 

(stippling) ff'lflJ~;ju lf1tJVI1'lIn;rm1ufll'l~.u 

iu P. vivax Uti::: P. ovale l1Uwh Schuffner's dots 

1u P. malariae l1flfl':h Ziemann's dots 

'I .. •LU PJalciparum 1'JUfl11 Maurer's dots 

, 1 deft" 4 " d ~ d \q 31' 'Of I ,fWl~ '.iMlllJ IUWalJl"Cl~flUf)lJf'lUU Schuffner's dots 1I::llfU IfI~lUlltl::lf1U'lfflfl11tlUH 
A. lIJld 91.d.qr Q,I~dQ,I 

tlU ZIemann's dots lJfl1l::lJtl~ IlJllfU1Ilnf11'.iU~lJf'I~llJlIflll f'l1U Maurer's dots lJf)l'.ilJllfUiu 

'J::U::: growing trophozoite 

.[1 l1J l .l. A ~.ctd .. : 440.c6~ .c:l 
Utln1l1flU U L IJf ~l'I"Cllf'1lJ~tl~I'lftllJl"Cll1'.iU1I::l'J1UJ1lJ"f'lUlf\l"Cl'H 'Jtlfll IJf -31fl""1flf11'.ii'l 

.q " dA .ct .ell 1 A .d d d.. (,% I 
1'lfUlJl"Cll1'JUflU8 lJ nalJUUa1111atlUli1u hemozoin 1'JUflllJflf'lllfalU11 malarial pigment 
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;II ,J .: '" .... '" ,,~ '" " J,_ 1 
'i~tI~ schizont lU'U'i~tI~'V1l'lftl:IJf11m'lN'U1lfH'ltlffmn l'i:IJillfl:IJ 2 fltl'U'Il'U u . " 

ii1lfl~tlffil~llU.:J';1 'Ul1tltl"l u~iJ.:J'lmf11mu.:J'CJ11~Wfllff:IJ {1t1m~tI~i1':h immature schizont 

';tllOtlij f11'i!lu.:Jii 1lfl~tlfffl'i'UIL~1 , CJ119\Wfllff:IJ~.:Jlltlfl'U 'i 1:IJft'Jii1Lflatlffll~f1~ti'U flfllt1lrl'U 

, cI.4 .ct ,I. . 0 • .q " 

merozoites tlQ''UL:IJ~LfItl~U~.:J L'itlm~tI~'U11 mature schlZont ill'U1'U merozoltes :IJ:IJ1fl'Utltl 

1ll'U1'\.! merozoites 

P. vivax 12-24 (th'U'l1ql 16) 

P,ovale 4-12 (riTu'l1qj 8) 

P. malariae 6-12 (t11'U111qj 8) 

P. falciparum 12-30 

GI c:t....::.:::1 • d ,c::; ",I t "• 

N'U.:JL:IJ~LfItl~U~.:J'V1:IJ mature schizont llfU9\:IJ'V1il~U9\mLfI~uatltl merozoltes tlf)fl:IJ1L'Il1 

~li1~latl~u~.:J1111hrl'Uf11'il~:lJ1.:Jil'i erythrocytic schizogony cilvn 

! I SI ,_ I~ d • 11"',11 . 'I "'I " 
'i~tI~11f119\,:jU9\ merozoites 1'111 u L'Ul:IJ~Lfltl~ll~.:Jml1Lil'ity\l'U ~l merozoltes Ll1:IJ L'If 

11f11'1.h~:lJ1N 48 .g11:IJ.:J i'U P. vivax, P. ovale UfI:; P. falciparum rb'U P. malariae i~11f11 
1.h::::lJ1N 72 .g11:IJ.:J ~,:j'i~tI~nfll~.:Jflri11ijfl11:IJn:IJi'Ui'ft1Jf11'ilfif1fllf11'i'.u':lJlf1111t1 

merozoites ~lfi~'illf1 erythrocytic schizogony 'Ul.:Ji1 l1tr.:Jillfl~I.u'1~Li1~1~tlf1U~.:JU~1 

lL'V1'U~il~lil1ty~tl 'Ull'U'U schizogony fltr'Ulil1tyi1l1~'U1l1J1J gametocytogony iI11CJ1f1fll'Wfl'111tl 

..& "'.1 • " " " gametocyte CJ1.:J:IJ 2 u'j~U'l'V1f1mCJ1f1f1!'Wfl'P;f (male gametocyte or microgametocyte) llfl:::!CJ11'U'llWfl' 

.. fI ... I 'l " d Col d , "'" l:IJtI (female gametocyte or macrogametocyte) lCJ1f1m'Wfl'il:::u'jlfl~ Ll1l'11'Ul1f1.:J'illfl'V1f1'U 'IJ:IJ 

fllf11'jILfl'1 U'j::::lJ1N 41'1..1 1'1..1 P. vivax un::: 81'U ''1..1 P.falciparum 
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'" tI • a'1'U'lltl~• P.flflllW:::7 "71~'\Itl,ur:ltflfll'Wft P. vivax, P. ovale 11fl::: P. malariae f1:::flfllJ 
" 

A .d do l!S I 51 JI .C:l cv ~J 
falciparum llJtlllf1191lJ'VIfI::: lJ1 tI 7 1 '11'1 fllUflfl1U'I1tllJ'I1 7 tl'W 7:::f1'U 'VI 7 la'U1 

Sexual phase (Jporogony) ''UfJ~n'UtlOth1 

Irltl~'1ti~t1~ln'V~fl'U~lj gametocytes 1'1i'1 'tli'Um:::I'Wl::: (mid gut) fI1ui'U 5-30 'Ul;; 

microgametocytes f1:::ljf11mU'Iii11flftUa'Ufl~'Clf191'Wftla'lJ 1~un~i1ufl"h exflagellation ,~ 
e' JJ !-t' tI I Q,I 4:;1 • ,Q,i

lClfftftflftlUa'llJ7lJ 7:::lJ1W 6-8 "1 U"ft:::91117Uf111 microgamete a'1'U macrogametocytes f1:: 

flfll[J1~'U macrogamete l~uijltlil'1 'lJltl~U'Uutlft~1.I1mrfl Ufl::: ilJijf11mu'Ii1 'I1ti~f11flNa'lJ 
'" "'" JI iJl" .:; .:, ~.'" .01 IIJ IIJJI'W'UTlfl'UU'tl1 ~lClfftfl zygote 9Itlfllfl'U'U 12-24 'lf11lJ~ f1:::flftlfJ1'lJ'U ookmete Clf~lf1fltl'U 1'I111~ 
J} 1IJ tI • 1 t e' Q,I 1I1t1 r • Q,II iI!:4 JI JI 
'lfl ., Ufl::: L'lfNl'U1Clf'tlfl'l17tl'lf'V'I1H7:::'I111'11Clfflfl'l.!N'U'Im:::1'W1:::~~ 1'll1! tl~7:::'I111'1N'U~~1'U 

JI .... i dod t .c6 ~ d ilk't .dd QI'Utlfll1fl:::~l'Ui'U'llt)'1m:::l'Wl::: lfl7f.1!"t) tldJ'UQ'I'VI17Uf111 oocyst Clf'lfl:::17lJl'I1'U ~ l'U1'U'VI 3 Ufl::: 
" . 

f1:::ritlU., 191;i'U f1'U i'U;;q~lft~ijlClffl'fi'ltl fl7:::a'1fJ17Uf1'11 sporozoites tlgfl1ui 'U'I1fllU'W'Ui1 

.01 ,d..l • iI , i .J JI i 'i Ioocyst llJtlUf1l~lJ'VIQ~f1~U~flUfl:::tlflt)U sporozoites 1'\11\1 haemocoel 'U'VIq~f1:::1'll1 tlt)~ 'U~'6lJ 
" .

11lfllU'll'fl'l~~ 'Wft)lJ;;f1::rllU'VI'6~~f1'U9itli tI 
, , . " 

7:::U:::l1fll;;~~lilJi''U gametocytes f1'U m:::V1'1ij sporozoites tldi'U~tllJlllfllUft'U11fll 
QI tI .J 0 f " .e:. cI 44 lI!!I 1I1t1 JI :

tl7:::lJ1W 2 a'tI~l'11 'VI 25 C U9lm~W'I1fJlJ1fJ'U'f:N 1'1n'lf1~ sporogony f1:::U~fJ11tltlfll m~l 

I 0 if" i 1': I 0 i'" i1111 20 C f1::: lJlf.1!l sporogony 'U P. falciparum Ufl:::tJ1911f111 16 C f1::: lJlfl~ sporogony 'U 

prepatent period (days) incubation period (days) 

P. vivax 11-13 13(12-17) 'I11tlfllflfl::lrJ'Ul9litl'U 

P. ovale 10-14 17(16-18) 'I11'6lJlflfl11 

P. falciparum 9-16 12(9-14) 

P. malariae 15-16 28(18-40) 'I11tl1.l1flfl11 

... ,l "'1 JltI' '" JI '" ... ,l "'iJi'Ut)flfllflf11791~1'1ftllJl fl117 U ~U"fl~~fl'U fltl~fl~U'tl1 f1'UU'Ia'11.11HI"~1'1ftl1.l1'tl117 U ~ 

A d 'i d ,4

f11f11'1fm:::fJ:::'VItl~ 'UllJ~I'tlt)~ 1'lf'U f117 l;;1Jlntl~ 
JI JI !II tI 

i'UmWl'lf'UiirilV1'1a'tl'lfl::ff'U'tl'l;i'Utldti'lJ 
" .

tlllJ1Wl;ftl;;'~i''U 
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L4mJlf1ll1V~tldhui1mHJ::~f111UUII~1L~llhu1'Ulllfl~'UL~tlV '1 t1TuhItYUfl'1 P. 

... I i JI Q --i I ., I

vivax, P. malariae UfI:: P. ovale llflfltl 11LMltllf111'V1 lJl'UUH'Ufl ff1'U P. falciparum 

"iI '" "'''' "i'i fJI'" ., .a ,: ."" '" ...t!1::lJltU 50% 'IItl~F-l 1V;J::1ffV'lf1f1tll lJ "1'IJf1111fl'l!l1 L'Utlll;JlflL'lftl'VIi ~l1tflA'VHJ11JffflTW.. 
4 I ~ QJ/ Q,I Q J Q ~ 4 '1 "" 

l'U U 1 ~ lJl fl LlJtl11 ~ f11 Vffl HfJ llfllJ n'Ut f1 A'II'U t!'ll1Ul L 'lftllll fll11 V 'U fl1::UffL IItlA;J:;flA fI ~LLfI::: 

111VL~ 'U t! f1;j~'U tl dnu 'lfiiA'IItl ~ lJl III1'lV 

parasitaemia (per microliter) duration of infection 

average/maximum average/maximum (years) 

P. vivax 20,000/50,000 2/8 


P.ovale 9,000130,000 115 


P. malariae 6,000/20,000 4/53 


P.falciparum 20,000-50,000/2,000,000 114 


f1'U~L~'Ui~lJlf11L1V1::v:aillU1flf.ll;J~tllf111f1fl'lvn'JJfI'UL~'U'~111A L'lf'U t!1All1 

f1a'U,1V tlUl~"~flllJf11'L~'U'~lllI11L1mLfln~H;)lfli~i1 '1 it! lAV~~t!LL'JJ'JJlnl'n::~11vfl11 
• lid ocv4

malana paroxysm lJ 3 1::V::fllllt'l1A'JJfI'fl 

1. 1~tI~l1Ulliu (the cold stage) ~il1V;)::ffffll1'Ul1J'U tll'!la~n'JJ'Vl'Un1::'VIUn'U tll'!l . 
i JJ 

~ 

"'t! '" "" '" "''''' t! ""II 1Afl1'1!1:: f1I1'U tHl1L;)V'U 1::V::'Ufl'UL1t'11 1::ll1tU 5-60 'U1'V1 
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Pernicious malaria 't11a' i'tllall;(J'tiil~1'UU'N 
cv t " " JI A A ,," C\ .c!i 9. Q4 ~ J/lJtlfl\llml1fll1~.:JfH'l11'\1H~t.lIl'r;n I 'Imlllf1111f1tll\l'¥11 1't11nflmnl1~lJLI1.:JfI .:Jltll.l'lf1~ I fI 

~, ,....l : J.,j .: ... J . . 111.1
CJt~n1lJ1't1qJ!flfl\l1fl1'lftl P.falciparum 'Vl.:JlJllJtl.:J\llfl1'lftl'lf1JfllJ 11J1:w:: growmg trophozOlte IU 

ell '1" QJ d.d:l .dQl QI f4
'illJfI.:J1::fl:: mature schizont ua~ young gametocyte '¥11 't1NlJ.:JlllfllfltlflUfl~'VllllJmi'WtlQ 1Jfll1 

LU~ fllJU UfI~lfJlJ~lll~n "1 ~~~1J;:fnllll1f16f1~flnlJNU~'t1f1tlfllntlfll~n"1 \llJInflfll1fJfltllJ vil 
".l 4: ~ <Q ~ .d QI faX alQ4 QJ QI 

1't11lJ tl!fl tl't11tl tl1fJ1::lJlJ '\Ilf1 tl tl flCJtl'illJ tl flU1:: fll1't1lJ.:J fll1\llJnt'J ll'\l tl ~ I'lftl'¥1~ fI~ III NlJ ~'t1 fI tlfl 
.c!t ~ A Q " A " !III.\" G"~ QI 4 11 QQI 0 .ci Q

LfI tl i'llJ lJ 11J tl1J fll1'¥11 film 'lftl i'l1l.11:: lJ lJ fl1J flllfllJ '¥111't1llfll1'¥11f1111NlJ.:J't1f1tlfllfI tlfl ~11 fJ 11'1 Lflflll.. . 
4 "" 

1fI tli'l tltl n~ l1J tl1fJ1::~1'1"1 

tllfll1'\1tl'l 1 .,11Jlf11 L;fJ'lfilfl~lJLL1 '1m1lU1j.~1~LfJlJ 
.1 ..!..s '" 4 .,. J . .k .,.

1. mfll1'¥11'11::lJlJu1::nl'¥1 '¥1nlflqJflt:l lllf11I1fJ'\IlJn1Jtl'l (cerebral malana) G)J'I'il::ll 

.. I" I 4 ~ Jl .::to ct "~QI e.t Q 

mfl11u1f1i'f1l:1~tlfJHllJLI1 'I flfllJ InmL1IfJ111f1::tlll1lltllfll11'Vltlflfl'l 'lfn 't11tl't11Jfln~11f1::m'il 

'" .,. ..
Lnfl'lf1f1 

'i'na'U (Relapse) 

" " . 
'H III II 0'1 fll1 flfl'ULfJlJ , .,11Jl fllL;1l;ilJll16fl 'H fl.:J1Ilfl '~'H1111uli'lfJ'"mtl1fll1U~1 11'1"1 li 

.­
1li1~i'lJ!:jftlt.,11~il'1fl1111'Hlj1flll U<U'I 1~lfJlJ 2 U1::!f1'¥1flt:l 

dl ~""Q,ldQ A .c:::idQl 4'
1. Recrudescence 'H1tl short term relapse llJlJ L'\Im\lJ'Vl!fli'l1l1fl1'lftl1Jlf111111'Vlfl~fl'llltlQ 

" " 1lJm::11nlntli'l 119iii~llJ1lJ'IftlfJlllfl1llJ~11l1 'li'VllJ 1 lJVhllllnt:lfl 11f1::1liiitllfl11 11'1;:1 

. " .,4 a ~"UI"QI.c:I4li Cl.c:tQl
2. Recurrent 't11tl True relapse 'H1tllong term relapse llJlJ l'\IflfllJ'¥1!flfl'illfl1'lftl'Vlll'lfl'l 

.,. '1 '" 4 1 1 " !'It 4 I "'111 ,,'"1JtlQ lJ~lJ 'H1tl hypnozoite i'lfJ 'lfl1f11lJllJ1lJlJli'lt:llJ "1 fl1111::ll L'\Itlfl 

""01 ! -\fIJ/Q,I,l ct! _, VQI AI 
l'\IflfllJUlJ'UL11fllJlJ nllll1(}1fli'lli'lfllJL'lftllllf1111fJ'Vl'l 4 'lf1JfI n1lJ ''\IflfllJL1lJlJ'HfI'I1I:: 

... J '" . 
lflfl'\llJLU'Vll::fl'U P. vivax UfI:: P. ovale 

http:i'l1l.11
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,.uJl~l (black water fever) 
~ d"l ilQ,I ~ 	 ": "I JlQI QI iI
LU'Utl1flll'\Jf)'IfI'UVlI~nJL'lff) p, falciparum 'lf1lHl1tJ'l fI':i 'ILLfI~ l~l1Jmllfl1l1mfJ 

fl1i!'U '~'VlmYfM ~m.J1Lrlf)L~f'IJmlffl1l1~1fJfl1i!'UU flflr'l vh 'l,rLft~f)l fllmflfl'thfll fJ'\Jll'lL~1'l 
4 .l !'II tI........ .. '" 	 • 'l "'~ ..... ~ '" 


Ifllll'lUI'l'l CJf'lllJ'U gmfJ1fJ11JllU'Vl (autoimmune reaction) Vl1 'I1lJffff11~llffI'l1 lJ~~'IJ'Utl1flll 
JI 

'\Jf)'I hfli1'~'Vl1J1.illfJlrfl 

4. nl"ITtlfl"Il:mdl':lfl 

tI1::;;tl1flll LLfI:: tl1 fllmffl'l'l l11l~'Itl ld';)m11,j'1LtI 'l'U 'l1'll 'IB'U~ij',j'1l1f11(1fJ'l!fl'l!ll 

,Ij ''l .. "1 .... ,"'..... .lL1J'Uflll'lf1tJ 'U fll1'Vl1f111~'I1 lflVl1'1flfl'Ufl 1il11i'l1WI 

5. nl"Ii'n141 (chemotherapy) 

fl11' f fl1l1 ,,j'111 fl1 11 fJ~f) 'I f fl1l1f)1flll ~1, tI fI1'IJ~'tI n1Jfll1 'l ffJl~ll~1'UL4ll1l1f1111 fJ~1U 
'l '" ,"'.. .. '" tI "4fll1 'lffJ1f1f)fll'U1l1f11LlfJ (antimalarial drugs) 1l1f1fJ l::ff.aflflf) 

'l "'_SI ... , , '" "'tI ''I, '" ..1..1.. .. l'1. 'lfUll'lfl'U (prophylactic use) L'If'U flf)'UL'\Jll ll~ 'UVlf)'IVlVlll1l1f11LlfJ1fl11l I'lfJ'U1U1 

~'lfffl1l11l1 fIl11U1l1 ft'Uf)clH~mdf)'IlL~1I11l1W 'il::~lfl"h~'lfffl1l1 'l11''I11fJ'\J11'l L';'U Mefloquine, 

Chloroquine, Pyrimethamine, ProguanillLfI:: Doxycycline l~UfJ1'il::f)f)fl()Vlimh.afl'l 'Vllf11fJ 

1::U:: tissue schizont ~f)d''U,j1J 'I1;f)~f)f)fl1l1i'Um::ufft8f)1'l ~'Uf)dn'IJ'lfi!~'\Jll'lfJ1 f)dl'1"~ 
~ G.I : "I Q A, A. t Q

flllllJ'il~1J'U 'I1f11Utl1::1VIi'll11lmtl1:: lVIi'llVlmfl~i1ty'l11L'Iff) p, falciparum I'lllfltWl'11 flltJ'If'UfI'Vl1 

'11'L.u'~Nfll'yh~fl11 UfI::'~u'U~lh'11''lf 
2. 'lfffl1l1 (therapeutic use) 

A ~ .d ''l d At od, "'.. .0

2.1 L'Vlf)Vllf11m'lfm::fJ::Vlf)~ 'ULllfllf1f)I'lUfI'I tJ1V1 'lfllUfl11 blood 

, , .. ..I, ",.I I...... "* tI .... 11 '" 
schizontocldes 'If'UfI'\Jf)'IfJ1V1 'If'\J'Ull~fl1J'If'UI'l'\Jf)'I1l1f1111UUfI:: 1::1'Y1tl fi'l'11nJ l::L'YItll'YIU 

i1'il~,j'Uul~'fffl1l1 P.falciparum 11'lu'*1LlI tif) Mefloquine ''Ul1tJ~I~'U1l1f1111U~'Uffllf)'I,jfl 
'If Quinine ('YI1'1fflm8llfl) f111J~'lIn'IJ tetracycline 'Uf)fl1l1flrl'J'Il~1l'lf Artesunate UfI:: 

..s ... ..I'l "''''' 4ArtemetherOll'11l1JfJ1V1 'lflfl1l1 p, vivax, P. ovale, UfI:: P. malariae flf) Chloroquine 

A .l .d ''l _"I Q,I , '" ...0 	 Q,I Q

2.2 1'Vlf)'YI1f11m'lff)l::tJ::'YIf)~ 'Ufl1J U'tNfl'Ufll1Lflfl '\Jflfl1J '\Jf)'I p, vivax l1f1:: P . 

..I,"''' I 	 '" '" Iovale fJ1'Y1 	 'If l1fJfl11 tissue schizontocides LfilLfl Primaquine 

'l Jl_Jt QI.A 'II .l0 

3. 'lfUll.afl'Ufll1U'Vlll'1ff) (prevent transmission) fJ1'il~ LlIVl1f1lm'lff)1~U:: gametocyte 

'\Jll.a P.falciparum i'Ufl1::Ufft8lll'l '~url Primaquine 
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6. lJil~1Jn'U (malaria immunity) 
qJl Q,I ,A. .c:I 1\rJ5I~ c!C 

JJ lJ fJ lJ fl'Wllt:l 1 'IftllJ Ul1l'HI 11'1N 1'fl11J 'U 2 '111:: If! fI fl tl 


~ - jI Q.I aI.:::t.l ...

1. Natural immunity l'U1U,}lJfJlJfl'UfllJ 'flrJ1l11lJ'lflf1 


, ~ as Q,I.d:::a d{ 'II 1Cit 


!'If'U - L'lftllJll:llLlfl'\ltl~'W1flfffl1i1fl111tll4'UL1fI:: 11:: IlJfI'flfl'U 

Q 0 4"1. 1.::5 "I fQ • " 
- fl'UH1'fllfi IlJlJ Duffy blood group 11:: IlJfI'flL'lftl P. vivax . 

d4 lit 'Q
- fl'UfllJ HbS 11:: llJfI'fl P.falciparum 

d d d( ltJ" QI lit I.Q .. 51 
- fI'UflLlJ'fl1i:ltl'flL1'fl~'\ll'flLlfH'I'Uttl'U l'lflJ G-6-PD lJflllJfI'fl P. falciparum 'I11tltll 

~'fl~lJfl1 liihl1f1111''UU1 ~ 

2. Acquired immunity u'li~MLi~I'U 
1'1'" ..I Iil jI.,': JI A Iil JI .: '" ... Iil '''' 

Active immunity l'flllflfl'UflLflrJ 1¥111Jl'lftllJ1Ufl1 llJtl l'fll1Jl'lftltlfllJflllJlJ 

tllf111~'UUl ~ 

- Passive immunity 1~uti ~fl~nuliLfl'UlJlf11LlrJ1I::1~11Jf111f.hrJfltl'fl 

JJO~lJfi'U1J1~t'h'U1IlflUli 'Wtl~1Jti'U1~'l11::lJ1Ul 111 

7. m111'!'l~lJil~1Jn'U1Ylr.Jn11,,vltla;,.. (immunization against malaria) 

" " U1I ~,j'Ui1~tld'1'Ui'UfI'fll:ltl~ tl~l~11~fl1lJnu'U1f11~'1'UflllHiifl1f1c;'U~~i1 
511 JI'" JI ... , , ..I JI lIJ.li " 

1. Sporozoite vaccine LlJ'UfllHflH.f.]lJfJlJfl'Ufltl sporozoite fltl'Ufl1I::l'\llllJ 'Ul'lfflfl'\ltl~ 

JI • 
• • ~ 51 Q J} Qt ..a .cI 'i'" 1 •

2.MerozOite vaccme 11J'U flllffl1~JJlJf.llJ fl'U fltlL'lftll::rJ::fltlQ 'ULl:ltl'fl 'fllJl'A'Wl::fl1f11rJ 

• J d ,$I d .. 
merozOltes fltl'Ufl1I::L'\llLlJ'flLfltl'flU'fl~ 

3. Anti-gamete antibodies (Transmission blocking vaccine) Lfl'Uf111ff!1~JJO~lJfi'U 

-rJtl~fi'U 'liiW'14tll::rJ:: gametocyte LilltyLfl'U gamete i'Uq.:J 

A. 81 .. 1 , 4 ,.!! ~ d, JI' JI 1 4 QJQ " 514:1 QI

L'lftllJll:l1LlrJ l'UlJl::Lflft flrJlJtlgfl.:J 4 'If'U'fl'fl~fI 'flflfl11lJ1Ufl1 'flrJlJtJ1JflflllUllJlfl'UtlrJ 

flllJn1~1Jfltl P. falciparum ('l11::lJ1W 50-60 %), P. vivax ('l1'I::lJ1W 50 %), P. malariae ('UtlrJ 

fl'll 1 %) ri1'U P. ovale ,T'U 1lin~1LfI'\l~Ll'l1'Utl'ULl~'W'1j'UtlrJlJlfl i'UiI'I1it~ ., n~i11rJ~1'l11::1fIft 
U1JUff'Ufl'U uml.:J~nlJlf11(1rJ1fl1lJ '~LLfl f'l1lJillL'\l1 1'flflL'A'W1::1Jll1W'If1rJU'fl'U~1'U'Wli1 Llfl:: 

JI • 

filJil'lf1 ~i11rJ1jflfltl'fl'ti.:JilU~1I::nlJlfl '1 'U·lh.:J~'UUfl::'l1f11rJq~N'U ~.:J;;Lfl'U'W I'll ::duity'~llti 
.6511 i.'1 ..1511 IilJl·Anopheles minimus UfI:: An. dirus 'If.:JI1J'U'Wl'11::: 'UlJ1L'\l1 ~.:JflLlJ'U'W1'11::'Itl,:j l'flUfl An. 
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'" .., "'~" maculatus group, An. aconitus, An. pseudowillmori llfl:: An. sundaicus 'If'Wtl'Mfl>3'WllJ'W'Vn'11::': 

do QI J ': t 

~ llJ'lfl fJVI::; !flUfl::l fl1 ::1'1..1 tl >3 'ill fll'Vn::; 'Vl'W 1j'\ '1..1 '1..1 1 flltlfJ 

9. fl1'J'l1t)'3Il'Wun~fl1lJflllhfl'ofi'1I1nll;U 

il'il111'W i lf1lJlfll17 fJiJ·:urJ'W ilt')l'M1V11 >3 ffl1i11 fl.! fJ~~tt1fit')l~tl>31.h::;1Vlff'1'Wl~~!tl'WUfl:: 

~>3!tl'W ~iJ>3"l~ij11if111~ffllJl'Hlfll ~tl i lf1ifi~tl Dl>3'il1 >3~>3 li'h~i'i1i~tld'\'W~UJ ~iflrJ'Wl~fJ>3 flU 

fl11JfllJ i ~'1~i lf1if1::1J1tll~lJlJl fl~'W l'ti1J'W i1'il~mt1rit')l~lil '1 ~fl11 f111J'llJ i~i~Nfllh1fllfJ 
1.11::fl11 llfi~ fflflt')l ~fJtl i ~llOff.fIl'Vl VlHfJ iifflff~1~tJ >31h::.: 1VI ff~,itl tll '1..1 1fJfitlf1111::1J ltl'UfI >3 

J. d I QI ~QI .-: A A, d 
l'1ftllJTf'l111 fJlJlfl itltltU'Vll::~l11'lht~l '\'Wl'U~1'J1f1'Wtll1 'Wtlfl'ill fl'WfJ>3lJilfY'Ml11tl~ fl11tltJ~tlfJ1V1 

'\.f;ml1 Ufl::f1111f1atJ'WnlfJ1h::'lflfl1 

11i~tJ~fl'WUfl::f111JfllJi~lJlflli1fJij 411ih1qj '1 fitl 

1. 	Blocking Man-Vector contact lrJ'Wfl11~f1>3fl'Wi~'\~~~lJlfltl 1'lf'W f111'WfI'W'1'W4~ 
dI" ",. ,..., "':!,. ,.~,.

1i11lJtll'M1tl~ ~'l.f1J ffl11f1lJClJ1UlJ fI ~ f111 hffl1V11fl '1..1 ~~ f111 ~ tl ~>3~~fl1tl91UJ1J1 '1..1 IlJ'W ~'W 

2. Vector ControllrJ'W fl11f111J'llJUfl::lilf11fJ~~i>31::fJ::,y1titl'Wllf1::~1url ~i-Nfl'Wtldi'W 
,1i" I t 51 ." q :)1'Ill" • !II~W::'W tlllflfl111'1fffl1ClJl11lJfI'I'Vl'W911111J1'Wllfl::~'1 1J1'1um'1ftlfllfl'W ~n'Wl1'Ul'1f1fJ 

3. Treatment of malaria case ,rJ'Wfl11;fl):I1N'ibui~i~d~'W1L'Ma'lff::ffllUfI::U'Vllfl1::'illfJ
" " . 

l:Jitli u~ij~'W'''' 

4. Drug prophylaxis d~'Wfl11,\-NfJ1n'W~tl~fl'Wrltl'W~'il::lntlmf111 llfi,j'fli~i"'Nfl~ti'l~ 
i"'mh1lJ1U~1 

10. nl"l1«uhmnn1t).n.lfiUiinT'i 
II , t JI 	 JI 

1iti~ltl1J111;,::iJ'IlrJ'WViUfJlJ '\-Nfl'W i tlUli'1 i Ufld'\'W'Ufl.!dl fitl fl11~11'il'M11:Jitl'illf1W6lJ 
.. JI.ell! fl "J} .~ 	 .JQl4 .., 4Q

mtltlUfllJff'YI'l'ill flW flll'M '1..1 lUfI::W flll1J1'1 UtllJmUff Giemsa '1..1 tl fI 'ill fI '1..1 U'IlJ fl11 'Vl9JJ'Wl11i fl11 

'1 'M ~'l lJl'lf1fJ '1'1..1 f1111U'ilUfJ i tlfJ1u'Vn:: '\'1..1 fl11flfl):I11ifJ"'1'Wl'Y1fJ1fl111::1J1tl 1'lf'W fl11~11'ilVll'1 

serology f111~11'ilfl'W'M1 DNA (DNA probe) l1fl::fl11'\-N'l.ftl~11'ilffl!~'illU lrJ'W~'W 

P. vivax 

- l~tllgtltlUtl'l~ijI4tltldff1'W lJlf1ij'U'W ltl '\'Mqj fl1l1~tllg'fltllltl~U flf; 


'" ,. ~ 

- 11 Schuffuer dots 1'Jfl1::U:: Ufll1'W ~'Wl::fJ::; ring form 

- ,j'fI'Vl1J1::U::; amoeboid form 1l'YI1JVlfl11fJ. 
- '\'W1::fJ:: mature schizont ij merozoites 12-24 ~1 
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P.ovale 

clfl~W::1iil V..t1i '11f1 ~lVfltl P. vivax ullillil-3 fl'U ~ 


'l 'Un:m; mature schizont Ii merozoites 6-12 (8) ti1 


"I'" ... "I 1 .,
- ':i::V:: amoeboid form UJlIf11'Wiil~fl-3 LCU 91'11H'Ilfl'lI111fl'Ufl 

P. malariae 


d a .::I. A 'Q.I 4 d.a QI ... 1
I .Q 

- 111 iilU'! fliil Uiil-3f1l1 1'IIflfl ~ 11 flll~ 'Uliil1 afl'l1':ifllfll fltllJ fl91 

"1 ' d Q.I G .a 
- LlIL'I1'U stippling t1'U~'U~llIiill"fl91l1iil~ 

- icu l(91'Vl"lfl'lIi~lrJ'U11t1t1 amoeboid form m~'Vltl compact 'I11fl band form 

- 'l 'U':i::V:: mature schizont Ii merozoites 6-12(8) ti1 

P. Jalciparum 


d.. d .. A f QI c\ ... 1 4 


- 111 iil!"fliillLiil-3f1l1l'llflfl~ 11 flll~ 'UliillJfl91 

- 'l'U~ibmi1'U'lmY~::'Vltllll'Vll::':i::V:: ring form LI"::1'I11fl gametocyte ~Ii1'1111~fla'lV 
" "'l..l.. A • ... 'l ... ,Ifla1V'I1flll Vf1l1'U 'U':ilVfllIl'IIfl~1'U1'U1I1fl <I'j 'I1':ifl 'UtI1-3f1'1l11:: I'II'U 1I1"11':iV~'UfI'lIfl~m~'Vltl 

':i::V:: growing trophozoite, 1m:: young gametocyte 1111~1V 

"'" ..... ::!to' 1 • .f.A "1,01 01
'l 'II'I1aflfl1':iliilV1fltl f11':im1~l1a lIt11 ~ U91~::~a1t11fl~'UI'Ufl-3~lfl LlIl'I1'U~ (J'UL~ (91LlIiil 


... A 01, .. ,A "':"IlII""
lafliill191~ ~'U1iil~fl~I'IIfl~::~lanf111 'l'UYJa 11 1.1 1-311a::1'1111~~(J-31'l1'(Jm~~" I'VlV'U I '11t11-3 (91(J~h 
'111 ::fI't1fl1 1W'l'U fl1':i 1U~Umltll-3111 fl 

'tnm.ll'I1'J: 

1. fl11i~YJti'1I'11'U1 i~fI'1111111UVf1l4fl'llUfl P. vivax titl P. ovale i~l~fl'\J1fl ulli 

lflv-rT1 i '11'l'Uvm'11 fitl1iL'dfl~~lf1'l~:wti'1I'11'Uln'U1I1flua::~mif111W~fl'" P. ovale 'l'U'111::L'VIfYivW 

.. lII , «51"':11 "_1.,9 ... oI'llll
1I'U(JVf111 P. viyax 1I1fl ~"'lIm1V-31'UllJ'U P. viyax IfI'lIfl (Jf1lJ1::f11':i'l1'U-3f11'1fl~lfl 'lI'l1t1t1 

... ... 
IflV1fl'U 
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.Q .c::lI i" 4,.:I.Q '.dt
3. fl'U611l "fll'lftl 1Iltll1'HI fl1l1flml'11'U~'lf'Ufl (mix infection) 'VI'WUUtlVfltl P. 

(V ca o-44"~"
falciparum flU P. vivax fl1'.i"'.i1U~fl1'.itl1'U~tl~'Ut)'Ufl1V 

! d 1 4 ,.J:4 d.c!t(V 

4. i'U'.i:::V~ ring form 1J1~flH61'ill'l1'UfI1l'lft)"fltl~'VIfl1'Utl~111flltlt)fll1fl~ (Accole form) 

.. e:I QI .. d QI ~ Ql 16) d .. 
'I1'.itl1l chromatin 2 tl'U (double chromatin) 'I1'.itl1l"1l'1ft)'I1tllVfl1tl~ L'Ul11fllf1tlfll1fl~ (double or 

mUltiple infection) lflV1u'Wl~l'U P.falciparum 

'" sJ .. ... ... sJ '" i-I ... ~.. ... i'" '" . i sJ5. fl1111flfl'Wfllfl1l1flfl1'.iVt)1In' 1'1f'U n'1l1~'I1'.it)1'U1I1fl'U lJ 'I1'.itlntl1lIfltlfl 1Ifl 1Ifl'Vl1 '11 

fl1'.i1ii1l\1viBJty'111 i~,jtlv" 

6. nm.!~'il~'.ilV~l'U".hi~'W1JI4t) ~tl~1,*11f11fl'.i11ltlrll~~t)V 5 'Ulii ftl'111UWn1l'l1\.11 

LlfI~ 15 \.I1ii ftl'111UWn1l1J1~ 

, I 

...... "" "" II2.11 ~1'U1'\llJnlflIJ1'Uf)-:J 

.. .!!l'I sJ..... ...~ 
ty1l1f1 fl11l'.i1~f'I' l'Wf'I'ltl (2545) f1fl'l!:l1fl1'.ifl'.i1'il'l11n'lHI1'U1Iltlll'.i V'illfln'l'.in'flfl1l1fl'W'If 

... .. "" i ....1 '" I '" .I i sJ .,.IIfI ~~tl'U 'VI'.iV !'U11 '.i~l 'VI f'I' 'VI Vfl1'.i m 1 'il flUl'1ft) 1Iltlll'.iVi'U 'ill'U'VIfl fI t)~'W1J11 fl1'.i 'VII'lftl '\I 111 flll'.iV 

.. .......1 I sJ "''I sJ ... • ~ .!It • ~ , I i sJ
d di
'Wflln'11IIflV1I -Wtll]f111'.i1l fltlfltlVlfll'U1Ilf11'.iV'VI L'lffl'Utl~'U'U 'il~llJ'Ufl1111'illllJ'UIHfl1'U 'Ufl1'.ifl'U'I11 

11 .4' d:t .Q a tI A Ql .ct .l. ;/11:4 Ql ~ 
Vl"l'U 1Ilf111'.iV1'1111., 'ill fl'W'lfllfl~'fI'U'VI '.i V l'Wtlfl1'.i'.i fl'l!:ll hfl1Ilf111'.i VfltlVl1 flHfl1'.i'U1I1flt.l11'.i::n'~fl 

... A ..,.. II!" 'I sJd_1 '" '" •
'11 fI flI'Wtl'WfJI'Ull'VIfl'U fl fl1'.ifl'.i 1'il f1'.itl~ 'I11ffl'.i,,1'U1Ilf1ll'.iV L'I1 11 lJ'.i~n''VI1i fl1'W'l ~ Ufl ::'VI1fl1'.ifl'.i11lf1'.itl~ 

" d .4 A Q q;.q tt:! QI tit .:; If)JI IQ d 
'1111'1'1 '.i fll'U1Iltlll'.i V'ill fl'W'lfU fI~I'lftl' fI 'U 'VI '.i vm ty'VI1i n'lV'W'U 1ifll~" 'VI1Wfllfl 'ill fl1i '.i l'1I'lflfllltl::1fl1J 

lfl'l!:l11flVI!J'Utl1J It)l'V1fl '.i111i~n'l'.itf~lfl'.il~111l1 flM't) ~116mifl1'.i 1",'t;, fl1'.i';fJI'Ul'.i:::;1J1Jfl'.i11lf1'.itl~ 
n'l'.i~1'U1Iltlll;V IItl:::;t11 1111'*i'U fl1'.ifl'.i1'il f1'.itl~'l'VIi~1'U1I1f111;V~1'U1'U 16, 170 .r1t)fh~ lfltl'W1J'h 

!avfI:: 31.8 'Ua~~1arlH'illfl.w'lf~1'U1'U 1,915 ~1mh~utl~ favfI~ 3.04 '\Itl~~1mh~'illfl~a'U'Vl16 

~1'U1'U 13,664 ~1t)rlH ij'l'VIi~1'U1I1tlll;V~fl11111.u'1I~'U~t)Vf1".h 20 i1l imfl111tit)ijflaam Ida 

1Ifl'.il:::;11.r1tlfh~'illfl,a'U'VI;V~1'U1'U 3,276 n'lV';\.I1J ~1"''tilfl1'.ifl'.i1'ilf1'.it)~1'U 5 i!iiNl'Ulil ('W.f'I'. 
0 I' I A _ d tid JI .. • ~ 

2539-'W.f'I'. 2544) 1flV'illL1'Uflfll11flll 1I'W1J11 fllllll'1fa~fI'U 'VI'.i V'VI'W1Jfll'U1I1f111'.i V1I lflf111laVtl~ 10-20 

'Ut)~n'lv,;'Ui~'VIt)n't)1J,rflt)~1'Umi1l streptomyces (ftltltl~ 19) soil fungi (favtl~ 17) alkaline fungi 

sJ 11 sJ sJ .. 11111 
('.itlVtl:: 17) mushroom (ltlVtl~ 13) coelomycete ('.itlVfI:::; 12) Ufl~ '.ilUlItl~ ('.iaVtl~ 11) 'VI1~I!J'UV" Ifl . " .. 
'til fl1'.iIWfln'l'.il.wtl'l11n'l'.i~1'U1Iltll1;V'ill fl,a'U 'VI;V1'\1 "hi!111mhHfllV'lfiiflVl~1'U mjll'lltl ~ 

. Ai IsJ sJ ",A "'.!It II!
Cordyceps, Xylana, Paecelomyces Ufl~tl'U" flV:y~l'U 'U 'I11n''.ifll'U 1Ilf11l'.iV1'Wtlfl1'.i'WfJI'Ul1~'U m"1'U 

111 fill; vtitl i11 

http:1Ilf111'.iV
http:ftl'111UWn1l'l1\.11
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IfltY'.i 1l'tn1~f1 (2541) flfl1Jlqi'li~l'U ~tl;rVi'tJil.:J'.ilfll1tY1U~flVi1yhtYl'.itYtl9'llHJ1'U''U ~'U 
UJi'I1'Uilfl ljqi'li~l'U S. aureus ATCC 25923, E. coli ATCC 25922, Ps. Aeruginosa ATCC 27853, 

K. pneumoniae ATCC 67120, C.albicans, Ajlavus, T.mentagrophytes, Ul/:: M gypseum. 

~ljfl111l1,j''U,j''Ui.:Ju~ 10 % ;f'Uiu tfll1i''UtYl'.i'U~ll'i'li~UUfli~ 5 'l1il9'l 'Vi'U',hljtYl'.i 1 'l1il9'l~ii~l 

fl111l1,j'll,j''U~ltl9'l ;''Ufl1'.i fl'U5.:Jfl1'.iLl1~ty'tJil.:J14il (MIC) T.mentagrophytes Ll'htl'U 78 J.!glml 

i j/j/ ,I j/..,s... ... ... 1 i"
Utl:; fI'tJil3q!fll'Uil .:Jf1'U [J 1l1'.i'Ufl1'.i 'Vi Wl'U1U1'.ifl1Jl '.iflflfll fl 9'1 

)tI d... <1/ ~j/... i i ..."
ui'l1l119'1 lfI'f1:fltutu:. (2545) fffl1J1qi'l1if11'U~fl'l1Vi'tJil.:JtY~'U Vi'.i i'lU fl1'.iHtl~HJlf11'U 

... i i!'1l ..!, • ." d:'.1'tl'l1Vi111 fltY~'U Vi'.i i'I U1 U'Ui'I HLtlilfll1'U .:J'tJtI.:J fl1'.i'l11Uflfl O1'.i'U11'tJ1U1111flf1Hu '.i::::li'1ff Ufl:l::01'.i i'l11:; 

'" i" ~ "... <1/ ...... d: 4 • ~ " d j/ ,I" j/ ~ ~" 
~tlf1lJ1 fI'U'U ~tI.:J1lfl1'.ifffl1J1111Ui'lfl'.i'lJ1.:J11'.i CJt .:J1111U'U ~tI.:J1l'tJil3q!tll'Uil.:J~'U9'l1'UO1'.i I'Ifl1J1q'Vl1i ~1'U,tl 

JI A .. 
;rVi'tJtI.:JtY~'U i 'Vi'.i O1'.i1iuilii1~~U'.i:l::tY.:Jtll'Vitli'l'.i1'Uqi'ln~1'U'tl;rVi'tJtI.:JtY~'UiVi'.i 10 1.:Jfl 20 'Il'ilfl 

. ... 1 Q.4 ~ 4 QI; 1QI 44 

111'U1'U 48 tY1'.itYflfl 9'IU11i Agar dilution i'l9'ltYil'Ufl'Ul'l1t111'Ufli'll'.iU 21 W9'I 24 tY1UVi'Ull Ufl::l'l1t1'.i11 

tY1uliw{ ~flO1'.iflfl1J1Vi'U'h tY~'U iVi'.i 17 'Il'ilfl ~1'U1'U 35 tY1'.itYflflljqi'li~1'U'tl;rVi'UH'l1il9'l iA' 
.. JI. 

llfl:l:: i1iVi'UtY1'.itYtl9'l111fltY~'U i Vi'.i'9'Iljqi'ln~l'U'tl;rVi iA'13fl'll'ilfi ;''U ~1'U 1'UiliitY~'U i 'Vi'.i 7 'Il'ilfl Yiii 

qi'li~1'U'tl~ iA'l1tl1U'Il'ilfi Utl::tYllfl1'.i'lll i uflmn1iv~tIi Ul'~tlU'.i:;lv'l1,r~ml1'.i;;Wl'U 101'.iHft~ U1 

iA'uri fl::l~.:J (Eclipta prostrata L.) , m::L1v'UlIfI.:J (Hibiscus sabdariffa L) , lr1f1t1n'tJl1 

(Elephantopus mollis H.B.K.) , i1'U (Millingtonia hortensis L.f.) , Nfl'tJll-H'U (Boerhavia diffusa L.) , 

Vll-H'U (Chukrasia tabularis A. Juss.) Lltl::1l11t1flUtl1111ltl(Acanthus ebracteatus VahI) 

... ~ JI 

1'1l't1! '.i ~'U 1111'.i V (2548) flfl1Jl~fl'tJtHtY1 '.i tYtl9'l i Vi tl~tlO1'.i fl'U fl ~ fl1'.i 1111ty'tJtI.:J 
~ tJ ~ JI II ,.. 

1~tI'ft'U 'Vl1 VVi 'U11 tY1'.itYtl9'l i Vi'.i''U i'U 'tJtI ~~hri1tl: fl1VUJfl1CJt'U ljqi'lifl'Ufl.:JL~tI'.i1 iA';; ii'U1 I1tu fl'Ufl.:J 
JI JI 

'.i::111H 7 .87-19.27 iiflftLll~'.i 1I~fl'Ufl.:JLI'UflYil1 Ullfl:UtY911A'..rillJ rf1'UtY1'.itYfl9'l iVifli'U9iTrilfl:fl1V .. 
mnfltI:; &j1919111fl:llli'l1'Uil flfl'U fl~U'UflYi11 U iA';; 

Q A __ ~ ~JJ Q.c:l I Q QI 

Vill'Vi'.i tltl1Vi'.iVinJ Ufl:flW:: (2549) I'In1J1q'Vl1if11'UU'Ufli'lL'.iUfltltY1'tJtHtY1'.itYflflUfl:; 
JI .. + 

'11111 iJfl'tJ tI.:J ~ 'Il'i 'VlU Vi'U 11tY1'.i tYtl9'l U tl:'I1111 ilfl111 mu ntl nil.:J ~fI m:'Il'l u¢l1 11: 'II11lilil 11 11::1n U.:J 
JI JI 
QQI'1001 JJ4 

'IllI'U'l1'UUtl: t'U'U1'Ufl tY11l1Hl911'Ul'l1il Staphylococcus aureus Utl: Propionibacterium acnes 

i SId .... 1 ... d: j/ ,I i "d.... _54
fl9'lU91 fl91Hfl'U flUtYl'.i tYn9'l'Vl91 1'Ul'1l't1 Staphylococcus aureus 9'I9'1fltltYl'.itYfl9'l111flll:'Il1Uutl11 

JI ... I SI 

luntlnil.:J~fI m:l::'l11u¢ll 'tJiiwi'U ''U<U1'Ufllltl:1l:1nU.:J 9l11l~1~'U ff1'UtY1'.itYtl9'lYi~1'Ul~tI 
. i "44 IV _Sol 'IV .a ~ ClJ'Q,I 0

PropiOnibacterium acnes fl9'lfltltYl'.itYflfl111flll:'Il11lUtlll fl9'lLUfltlflll.:Jfl9'l 'Il1I'U'l1'U m:l::'Il'lV9'll. 
+ " I JI

CII cv 4 G Q,I 0 QI A .:=I JI.a i ".
t'U'U1'Ufl llfl::ll::IflU.:J ~11lJ:l19'1'U 'U1l11lfl'll'1.fl1Vi'VltY11l1Hlm'Ul'1l'il Staphylococcus aureus flflil 

http:i'l9'ltYil'Ufl'Ul'l1t111'Ufli'll'.iU
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Q,.:$ I , ' 

I'll Broth dilution 'rl'1J11 fl1 MIC 'Utl.:J Staphylococcus aureus I'I'i1n'1J 1.5625 % 11ft::: 

Propionibacterium acnes l'1'l1n'1J 6.25 % 

Arina C.U. UfI:::flW:: (2002) ffn'N1f1'1'I~ll.llllf1li;ml1n Parinari capensis 'rl'1J';hq'l'1i~l'W 
cO ., .1. .d ., ~1iI cO

lIlftl1'ItJ'Utl.:JfI'1'IfI'nP1'lllnt11f1tln'UtH Parinari capensis (Chrysoba1anceae 'I'1f1'fU1P11tJ 11 ~'I1fIU:U 

~l'l'1ll{ Uft::'~flfttl1'Iiil'l'1'\.l 'lllnm'I'I'1P1f1'll'1J'I'1l.:J'rlt]n'Nlflii'UtJ.:JfI'l'.ifl'n~ mm '~1'1'1lli'1J'\.lllftfl1~'\.l'~ 
Q Q~" 4 1 cO I3 'I1'\.lP11Jt]'I'11i~1'\.l1Jlft11'ItJ P1U1Jfll 0.54 0.67 11ft::: 1.57 mglmL. IC50 

•• dI e{JJ 4 etJJ 
Pompnnon Mayachiew, Sakamon Devahastin(2007} rrn1l1t]'I'11i~1'\.l'fI'I1'rlUft:::t]'I'11i\l11'\.llllln . 

911P1oiu'Ull.:JfI'l'IfI'n~'llln gooseberry and galangal 1~tJm'IfI'nP1f1'l'I'\1ln Indian gooseberry 

(Phyllanthus emblica Linn.) and galanga1 (Alpinia galanga) 'I'1~fI'tJ'1Jn'1J Staphylococcus aureus 2 

4l=.a. . . . . '4' oQl

11i flll diSC diffusIOn Uft:: agar dilution methods 'rl1J1ll1fll MIC 3.97 11ft:: 0.78 mglm1 ~l:Ufl1~1J 


.til MBC. 13.97 11ft:: 2.34 mgl m1 ~1:U~1~1J t]'I'1i~lUlltJn911~~'\.l'Ull.:JfI'1'IfI'nP1~1tJ1i b-carotene 


. bleaching method iitill'l'hn'1J 86.4% and 70.3% ~1:U~1~1J ti1~'\.lll;n'I'J:U1P1tJ11J Folin­


Ciocalteu method iiti1 290.470.7 and 40.970.2 mglg plant extract (in GAB) ~11Jfl1~'1J 
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, 
q 

U't1't1 3 

3;1;1 1tT~Ua:::~tJfl'ia1 

1. ~tJ'IJ 

2. IfI~V'3'IJ~L'VHh (Blender) 
.4 	 ~ •0 

3. 	lfllV-i'lH 4 ~lUl1'U'I 

.it 
4. lfllV'Il:::m01:ltyqpnlffll'U'Ul11./'U (Rotary evaporator) 

5. IfI~V-ilntJn1'Vllhn~iil~tJ{ 
tI.4 II 

6. f,ltJnnUlfllV-iUn1 

7. 'IS~mV-iffl1 

3.1.2 tTl'ilflii 

1. Dimethyl sulfoxide (DMSO) 

2. ethanol 

3. Methanol 

4. Hexane 

5. Ethylacetate 

6. Rifampicin 

7. Streptomycin 

8. Isoniazid 

9. Ofloxacin 
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.. 

3.2.1 	 lI:::lfltl 

~tl1V1Vlf1'lff~{: Ficus hispida Linn. f. 


: MORACEAE 


. 
d "!'!"I~ ......

3.2.2 IGJOOll:::11-3Y1I'1S 11Hll1'HlEJ 

1. 	 !C)f"~lJ:::l~-3i'U'litl-3tllfl (human mouth carcinoma: KB) 

.. d.1
2. lC)f""lJ:::1Hutl~(human small cell lung cancer: NCI-H187) 

.. d 	 JI 
3. lC)f""lJ:::1Hl~1'UlJ (breast cancer: MCF-7) 

..." ., 'I' 
3.2.3 l'lStl1Uh1fl 

'1/ • .. ... 1 ""'lJII'l .,. ..... 	
.-. 

1'l1tl1W H1Vl 'If L'Ufl1111lVfltl Mycobacterium tuberculosis (H37Ra) 

.I "" 3.2.5 l'lStllll0ll1EJ 

'II • .. "" ""'lJII, .c!I ..1'l1tllJl"111V VI 'If 'Ufl11f1'fllll fltl Plasmodiumfalciparum 

...'" 3.3 1fifl1'iYl~t.'ItH 

"" ... I" liI3.3.1 	n111f11EJlIfl1tlEJHrt'lStU.l'U lrt1 

1. 'l'il fl111hi111 tl-.. m lJ11! l'U 'II tl-3-n'l1fflJ\.l '1 Vlli 1tlUl-3~1,*'\.l fl11V1 ~"tl-3flfl lJ:::l~ml ,,::: 

i''lJ 1 tl-3-n'l1fflJ'U '1Vlli1tlUl-31~V~l~V1'l11t1!Vll-3Vl\lflllf1'lff~{(Voucher Specimens) 

2. ":hff1\.l'IJtl~lJ:::l~() lJl'l'ilf111lJff:::tll~ ,r'U1,.rl~flufl'1111 '1tltl'lJi,.ru,.r~~'fJW'1tJiJ 4S'C 

3. lhff1'U'lJtl~lJ:::l~()~U,.r~Ufl'1 '1 tl'lJ~ i,.r":::l6{j~ ¥l'1U1fl~()-3'lJ~ '1Tlrh (Blender) U,,:::1l1 '1 tl 
'II 

Vlf1"f1~i'U'Ii'U~()'U~tl '1tl 
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.., ... ,
3.3.2 n1'ii:l'n~i:I'l'i'W'IIi:I'~U 'W'i 

fl11ffnflffl1 ~~v·ni',jl ~ flV1J rilfiqJ 'lllfllJ ~L~V'~1'VIfl'Q fI f11 1 ffnfl n1J1J Sequential Extraction 
• " I JI 

1 fltlfl11 11 Jjfl(Maceration) ~1 tl~1 iha~ tntlfl'U'rl;rJ'lll fli1't;,a~al tli!~'li1 ~11 ,jU-3~'li1'l-3 flV U1f1ICJt'U 

I Add ~ : QI,d t sJ 0 lSI QI 0 

1. ff1'U'lltl-3lJ~1~U) 'rl1Jfla~LtltlfllJl'lf-3111'Ul11'Ufl'rlU'U'Utl'U 0.5 Kg ua1'UllJ1U'lffl1tlfl1'rll 

"" , ~.. " 1II~.ct. ... ~!~ ... 
a::altlflVL~mCJt'U 'U.f11'!r'U~1JfI 'rl-3 \1'rl~iIll1(JlJl1V-3L1Jlmal 71'U 

2. U1'll V~NfflJ1l1f1'jV-3Utlflffl1ffnflUa::fl1fl'flVmJ1fl n'U 1fltlff1'U~tij'Uffl1ffnflul',jl::111tl 

01 0 sJ d. d All " 

LWflfl1'rlla::altlV'flflfl1tJ1f11'fl-31::111tltlqJqJlf11frl11J1Jl1ij'U (Rotary evaporator) 'rl~iIll1(JlJ 40 C 'll~ 
JI , tI J/ 

'~ffl1fftifll1tJ11J(Crude extract) 'llV~i'UL~fl1CJt'U i~Ull1irmm~I~1JH'rlflfftl1J''Ui'U~'fli,j 
" ," ~ 

f 4 ~ 0 "1_ t.di , 51 51 51 0 , " AI 0: 4d Q,I ..c9 4 Q .­

3. ff1'U'rlLU'Ufllflhll !1JN-3alJ 11 Ul1-3 ua 1'UllJ1U'lffl1tlfl1'rlla::altl'rllJ'Il1'l-3'1l11flVlV'rla'fl::CJtLflfI 

ua::LlJ'rllllVa flllJ~l~1J Ua::iilfl1nrtiflffl1 1f1tl,mL~tl1tillti1J~1iila~altJ1~mCJt'U 

.; II ... 
3.3.3 m'fPl'i1'1latl1JI1J8.:JPlU'nl.:J'Wqnlllflll 

1. Cardiac glycosides: .f11tll'U1f1Nfffl.:Jl'Il~LfI~,jl::fl'fl1J~1tl steroids nucleus, unsaturated 

"" ~ 
lactone ring ua~ rare sugar ii'.:JffllJff1'W.ii~fI111lriltitlJ'll m1Ufffl.:Jf:jl'lil'll-3;f1.f11Yl fl11f111'llff'fl1JLL~ 

'11 JJ "SlQI~aZff1'U 'U I'll -3ffll-3iillflfl-3'U 

l.l Steroid nucleus ,m Liebermann-Burchard lest ,,rffyh111'flL;Jtl1 ffl1l'1f1ff'fl1JA''fl.:JU,r~ 
" Ua::,jllfr'lllflUl 

1.2 Unsaturated lactone ring fll1'llff'fllJ~1tl Kedde reagent 111'fl Raymond reagent 1,rthh~ 
" uli~'U 111'fl Baljet reagent '~ntVlJLLfI.:J 

1.3 Deoxy sugar fll1'llff'fllJ~1tl Killer-Kailiani test ,,r1.:JU11111nJ,j1.:JUfl.:J~1'fltJ~'fll~111l.:J 

z ~ .. dett 

l'I.:J'Uffll,j'J'::fl'fllJl1altl'lf'Ufl1llm,llJ sesquiterpene lactones ua:::: cardiac glycosides 'rllJ 1flH 

fffl-31flll unsaturated lactones 'll::' ~Na1J1fln1Jfl11'rlflffV1J~1tl Kedde reagent, Baljet reagent lLaz 

Legal reagent 

. " 
2. Saponin glycosides: ffll1llmjll saponins 1jtJiIlfflJ1J~afl1L'J' .:J;f~;btjjvaZaltlUli.:Jlflfl 

"'fl.:J1~ mtl1-3fffl-311t1fl 2 'lfUfI fl'fl steroidal saponins ua:: triterpenoid saponins f111f11'HlffV1J 

elJJ ,,!4 
l1JV-3f1'U 'r\l -3Ylf:jfl1l LfllJ'llV -3ffl1hAflfJ lJ'U . " . 

'fllfftlfl1'J'Lflflvl'tl-3ljj'flL'IlrhtilJUl "'fl.:J,,jl1fl111~tllJ'll~IH'flglll'U fl1l 15 'Uli! Ua~flillfflJ,j;j 
o q "ci .4 JOJ sJ 

f11'J''r\l ~l1llJflLat:lfll1f1.:J Uflfl'fl'flfl 'U'flfl'lllfllltl.:Jfll1'llff'fl1Jfl1tl Liebennann-Burchard test 1f1tl 

steroidal saponins ,,rn~H;Jtl1 'll'llill::~ triterpenoid saponins 1~ffJ,j1.:Jufl~ 
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, J ",
3. Anthraquinone glycosides: ff11hJnqlJ'UU1::f1tJ'IJ~1tlff1'U'U'tl.:J aglycone '\I'tl~ 

. : '" thr· .. "'... 1iI iii", I iii... ~ ffanthraqumones 1I'i'I::'U1111'i'1 C}f.:J an aqumones lJfJrufflJ'lJ1I'i'I::'i'l1tl !~'il 'U~HU'i'l1!f1~! 'U 

lII!t Aot~dlrl \Ii-- 2 4' a 4
'lflJ'I::!'I1nl!l~~ ~~'U'U'l~ !81~1 !'i'lCilf anthraquinone glycosides tl1tlf11~'\11'tl~1~ 'I11'tl FeCl3 'I11'tl 

, iii 1, iii d '" 51 "'.
sodium ditbionate 'I1f1'i'11tJllJ'U aglycone '\I'tl~ anthraquinones U'i'l1 ~~fff1~tJ'tlf1lJ1~1fJ~1'V11"::'i'l1tl 

~ ~ ~ 
Q 40' QI q Q,I QI 0 Q 4t1 QI I 4 .:::tel I 

'tl'U 'VI 1 tl 'l1 fl'U 'U 'U1'lf'U~1'V11'i'1::'i'l1tl'tl'U 'VI 1tllJl'V1~ff'tl'IJ fl'IJ'ill~'l::'W'lJff'lflJ'I::!-11~~ fl11'V1'i1ff'tl'IJ'U11 tlf111 

Borntrager test 

4. Flavonoids: -n'i'l1 i1'Um.l~II1J~tJtJm~'U typical flavonoids, related flavonoids LI'i'I:: 

miscellaneous flavonoids 

f1111111'lfftJ'lJffl1''U mllJ'U 
~ 

":11'fI~.:J'i1 
~ 

4.1 Shibata's reaction 'I1~tJ Cyanidin test !~'Uf111~11'lfftJ'IJ lfl1~ff!1~'I1afl'\ltJ~-n"111 

'U'tltl~ 'I11flinfl1~ff!1~lfl'Ubenzo-pyrone ~1~'U1f1Hff!Hff1'Ut'Tlfl'ty''U flavones. flavonols, 

... -,......... OJ .... ...1" II,.
flavanones, flavanonols U'i'I:: isoflavones 'l::1f1'i1lJ{}f11mfl'IJUlJfl'U1C}ftllJ ~tllJf11'i1!8 t'il1f1'i'1tJ1fl 

iii iii • .. "" I _,......... liIli~, ~E .. 

l'\llJ'U'U'lf1tl'i'l:: 'i'lltlUlJ fl'U lC}ftllJU'i'I::1HlJ{} f11 m !"lfl'i'l'IJ1f1llJ'U ffl1'i'1:: 'i'lltl'a nlJ U'il~ m'f)'lfll'l::! 

4.2 Pew test lcN'I1aflf11llfiu1n'Un'IJ cyanidin test1l~1cNff~fl::ffl~'Ufi1d.:Ju6fWm fl'i'l'lJ1fl 

, iii !:'II .. E I~..l .. J I ..... 
'l:: 'I1ffl1'i'1::mtJllJ'Uff nll -U'iI.!l U1In'VI1f1~'U'U'l1~f1111'1Lcyaniding test 

4.3 Ferric chloride (FCI3) test Ifl'Uf111~11'lfftJ'IJ phenolic group i'U 1fl1.:Jff~1.!l ~.!l'W'IJ'fll'U 
flavonoids. tannins, coumarins, quinones U'i'l::ffl1~U1::fl'tl'IJfl1tl phenolic group N'i'I'lJ1fl'l::ln'il 

~ 

~:;fla1.J111'f)tYl1ft:;fll(Jnftl;jV1 ill1~tJ 111(}Pil 

4.4 Bromine water Ifl'Uf1111111'lff'tl'IJff111'Ufl~lJ proantbocyanidins ~!fl'Uf).:Jti'U1::fltJ'lJi'U 
• Q d4d .. A 

condensed tannms N'i'I'lJ1mfl'il~::f1'tl'Uffl'11'i'1tJ.:J C}f.!l flavonOids flqlltJ'U'l 

!:'II • "1iI -: "';/I I ok
4.5 Molisch's test l1J'Uf111'V1'i1fff)'lJffl1f1qlJfll11'IJ !81'i11~ 'I11fl'W'IJ'Ul~1'i'1C}f.:Jl1J'Uff1'U'I1'U.:J 

I ~ III 

'UtJ.!l glycosides 'l::'W'lJ1.:J 11'111'Uff~1.:JVi1'tlU~tJ1 ::'I1':iwi'U'II tJ.:J lwtn 1m:: ''U'lJl.:Jfl1 .!l'W'IJ ff~1~f11::'lltl 
, II I JI 

tJ~y')1'ui'Uci1'Uril~Vi 1~'Uci1'U fl1'i1'lf"vb; fl l'1i'lJ'Ii''U 

4.6 f111~11'lfftJ'IJ 1'i1tlicNffl1'i'1::'i'lltlf11'i11!'i'I::~;'~ 'l::'W'IJ":h-n'i'l111'UtJtl~jjflnlffll'IJ"i 

lU~tl'U1!t1'i'1.!lff'fI~llJfffl1'Wfl1lll 1~'Uf11'i1'11~tJ~h.:J 'I11f11fl'Uffl1fl~ll antbocyanins lrltJ'tl~''Ufffl11:: 
, iiI~ I I I .tI!S I .: .4 d f

fl1'i1'l:: 'I1'al1'i1.!l1!'i'I:: 'Ufffl11::'ill.:j'l:: 'I1'alJ1~ 'I11'tl'Ul1~'U 'I11f11i1'Uffl1f1QlJ chalcones 11'i'1:: aurones 

A I iiI~ , iii.. JI '" .:; .:. "I, IIlJf)f)~ 'Ufffl11::f11'i1'l:: 'I1J;'1U'iI.:J 1m:: 'Ufffl11::'ill.!l'l::1'11ff ffll'l11tJU'iI.:J 'VI.!l'Uffl1''Uflflll-n'i'l111'UtJV'iI 

'l::hfN'i'I'lJ1fln'IJ Shinoda test 1l'i'l::f11'i1c)f'i'lVh1fl i'U'Uru::~ffl1'W1fl polyphenols 'lfij'il~'Unffllll1t1 

1..'tN'i'I'IJ 1fl'i'l1.:J n'IJff11'V1'i1fftJ'IJ I'll ftlii 

5. Tannins: Ifl'Uffl1~1'W1fl polyphenols UU.:JtJ'tlf11rJ'U 3 fl~ll fltJ 1}. hydrolyzable tannins 

..l1 iii .. -, iii -: A iii i '" 1" 1iI " 'VI flHff11.!l'Vl1.:Jlf1lJ lJ1::fl'tl'IJ'il1tl phenolic acids 1!'i'1::'Ul~1'i'11lJtJ~1I 'Uf11'i1'111'tl 'lf1tJ\.I !Cilfll'l::fl'i'llV 

Ifl'Uf11'i111'i'1::Jl11l'i'12). condensed tannins jj1flHff!1~lfl'U oligomer 'I1;tJ polymer ~jj monomer 
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L~U catechins (flavan-3-ol) ~'HmHj~l~uproanthocyanidins ,nH flavonoids Lrl'flt111,j~lJfi'lJm~ . 	 " 
'il:an~~::fl'fluau~':J'Vii;ufl"h phloba phene ~~l;Uflt1l'n11~l'i1"h phlobatannins ua:: 3). 

Q Q d cI 1 c:f .Q q -='.. 1 	 a..o
pseudotannins djUt11~1'lf~1~U1lJ'lJU1~ lJlaQalafl U'YlUUUlJt]'Yl1iHl~t1lJ1Uua:::~fl~:::fl'flU'flafl1 

~SI.c5I 0- iJlcv ~ .t:! q 	 .lib QI" t 

a6U~ I~ 'il~'Y11 '\16aflla'flU~11lJPlt]'Yl1i'Yll~'lf1f11'W fl1~~~1'ilt1'fl'lJ11'YlUUU61ffUfl1~ lnPl~::n6U~::1111~- . ..;- ... 

u'Yluiiun'lJ gelatin, lead acetate, zinc acetate 11;miama'flutl'~ 

5.1 fl1~~".i1'ilt1'fl'lJ~1t1 gelatin t11".i~1'W1n true tannins 'il::ln~~::n'flUfl~~1n'lJ 

gelatin !l~ffl".i;;1'W1npseudotannins 'il::lfiPl"::fltlU~'~fI~i1 
5.2 fl1".i"".i1'ilt1'fl'lJ~1U bromine water 111m~U condensed tannins 'il::LnPlaL'\1~'fl~n'lJ bromine 

" ."~I 	 Q AO - i ..5.3 m~~".i1'ilt1'fl'lJ~1U FeCI) 111fl1lJ'U hydrolyzable tannins 'il::IflPl~::fl'fl'UffUl1~U U'IJW::'Yl 

condensed tannins 'il:::ln~~:::n'flUaL;jU1 dl'\1f'lJt11".i~u ~ ~,j~::fltl'lJ~1U phenolic group l'liU 

• ca.dcl #!i:.i d 	 4,Q
flavonou:ls ua:: coumarins 'il:::IflPlt11'IJU1'\1".itlU11~U U'IJW::Vlt11".i'W1fl polyphenols 'fl'U ~ 'il::mPl 

" 	 " ~::fl'flUaUl~lan'lJt11".ia::alt1 ferric chloride (5%) iUU111;'flltl'Yll'U'fla 

5.4 fl1~"".i1'ilt1'fl'lJ~1t1 vanillin reagent ua::fl".iPl'81Pl~fla'fllm;i'lJ';'j'u 'W'lJ'j, condensed tannins 

'il::ln~a!lPl~ 
. " 

6. Coumarins: l~'Ut11".ifiliim~t1~l~-WU!lUlfJu benzo-D-pyrone 11;'fl phenylpropanoid 

lactone '\1;tl benzOPYran-2-mie ~".i1'ilt1'fl'lJ~1Ufl1".iUlt11~t1nPl~1t1U'flafl'fl8m'lJla::alUi'UI'fl1ilUtla 
SI :0" 31 :ldl 31 	 4 ..dUa1m'fl~ 'illfl'UUUll,j'lfllPl1Um::PlUJ fl".itl~ Llt11'il~'\1t1PlPl1U 10% NaOH 'il:::'W'lJm".iI".itl~Ut1~VI 

long wave UV (365 nm) 

7. Cyanogenic glycosides: VlPlt16'lJA'1U1'ii Grignard test !La:: Guaiac-copper sulfate paper 

... " ~ d.. '"~I' "iii 1 ~ ".1 i8. 	Alkaloids: 'flafl1a'flUllJ'Ut11~'YllJq'Yl1iI1J'UPll~!La::lJ llJ ~mllJllJUtl'lfllJ".i::fl'fl'lJ 'U 

31 .. III 1 'i .. 1 31 .. d... "1:l.lLafJa true alkaloids ~'fl~lJ IU "~I'ilU6~ 'U heterocyclic ring Ua:::I.Iq~1 flHt111~Vll~lfl:l.lWlf'lJ'lf 

31: 	 ,ljl' ..
'flU t11lJ1HI~".i1'ilt1'fl'lJPl1U'U1U1'YlPlt1'fl'lJl'lJ'fl~¥l'U 1'lf'U Dragendorff's reagent (potasSIUm bIsmuth 

iodide) InPl~:::n'fl'UaUPl~ij!'\1;'flatf:l.l Kraut's reagent (potassium bismuth iodide) InPl~:::fltlU 
" a.§:I.IU1~laUPl~ Marme's reagent (potassium cadmium iodide) InPl ~::n6'Ua'IJ11 ua:: Hager's 

"" dreagent (picric acid) lfiPlfl::fl'flUal11~'fl~ ';~ilt11".i'Yl i'*m1'ilt16'lJtlama6Utl L'liU 

Mayer reagent, Dragendorff reagent, Wagner reagent ua::: Ammonium reineckate 'il::ili'Na'lJ1fl 

a1~n'lJ coumarins, polyphenols, purines, amino acids, proteins lla::t111'lh::fl6'lJ'U 1~11'ilU'lfiiPl~'U 

~ ~~ ,j'n'W'lJ1~iU t111t1nPl'illfl-W'lf i 'U'Yll~fl~ ~nu;i'llJtlaflla6UPl11i~ fl'lfUPl~'fl1'il'W'lJ'A'iU t111t1nPl 

4 i" tal tel QI .4 QIQ ~ 
'illfl'W'lf'il:: '\1 Na'lJ1fln'lJt11~'YlPlt1tl'lJl11al'U 1'W11:::afl'I!JW:::11l'W1::11~6fJW t1:1.1'lJ~lll'Wl :::'IJ'fl~1m~t1n .. 
~Vll~lf1lJ (structural idiosyncrasy 
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9. Sterols: ffllJ"Hl'YIAfffll.Jffl~fl'H)'fl~1t1 Liebennann-Buchard test U'fl:: Salkowski reaction 

10. Carbohydrates: ffllJl1f:l~11'ilfffll.Jf11fll.J'8LA1~'~~1t1 Molisch's test (m1!fiA1~ . .. 
1I'111Uff~1~Vi1fltl~fl1::'W:iwiu '\lfl~!'I1'fl1fil.J Molisch reagent) U'fl:: Aniline acetate reaction 

.. v .. " 3.3.4 m1'nRa'tll.Jq'nfifll'\.nJ:::11'1 

J'SJ d, f ... 1 J} J .qQJ 

m1'Y1Afffll.Jq'YI1'J~lUlJ::!1~ U'b'fl~1Jlfl (KB-Gral cavity cancer) (f)1~'illfl QUfI'WU11fl1f111lJ 

1I'fl::!'YItllU1'flU;1fl1'WUM~'b'1~)lAtI'~1i Resazurin Microplate assay (REMA) ,~ 0.5 % DMSO !~U 

Negative control ICso of Positive control flfl Ellipticine=O.325 J.1gIml, Doxorubicine=O.l47 J.lgIml .. 
1~wi'ilf111L!t1'flH'fl~~i1 

'JI !II <I,II'!II , .. '/11 <I
tl1ffllJllJl1f:l"lUlJ:::IH AlJlflfl111fltl'fl::: 90 UffAnllJq'YI1'J~lUlJ:::1H U'fl:::'il:::11f1~lUH'fl 

lriUfll % inhibition 

.tv .I., 'I' 
3.3.5 nl1'nflUfll.Jqnfifll'\.1I'Vtllf.lU1fl 

f111'Y1Afffll.Jq'YIifl(,,)Ul:ifl1W l1f1 (Anti-Mycobacterium tuberculosis. anti-TB) 

(6'H'illfl Q'U~'W'Uliff1fl11lJU'fl:::!'YItll'Ul'flu'ihm'W!lM~'b'l~) lAI'J'~ Green fluorescent protein 

microplate assay (GFPMA) U'fl:::'~ Negative control lri'U 0.5 % DMSO MIC of Positive 

control flfl Rifampicin = 0.003-0.012 Jlglml, Streptomycin=0.156-0.313 Jlglml lsoniazid=O.023­.. 
0.046 Jlglml, Ofloxacin=0.391-0.781 JlglmllAtli'ilf11mtl'flH'fl~~i1 

" II tI JI 

l{lffllJllJl1f:lal.Ja~L;'ffl 't1'.Jfltlfl':h!fltl'fl:: 90 UffA.:J,h '~nq'YIiI(1'U!;'ffl1W l1tl 
~ GI t ,I , J} I J1 • 4 clJi tl Q.I d ,
\JlffllJllJl1f:ltll.JtI~I'b'fl A1I1 flfl111flU'fl:: 90 !lffA~11lJq'YI1'J~1'UL'b'fl1W11 fl U'fl:::'il::11U.:Jl'UH'fllil'Utll 

MIC (J.tglml) 

.t2.1 ..
3.3.6 nn'nflUfll.Jqnfi,Il'\.lI'Vtl1Jl0111U 

m1'Y1Afffll.Jq'YIifm11(1'Ut:ifllJl'fl1!;tI (Anti-malaria; Plasmodiumfalciparum, Kl Stain) 

II 01"'.. ,. ,...... • .. ,. 'til....


(flWillf1 Q'UeJ'W'U11ff1f111lJU'fl::L'YIfl L'U L'flU'b'1fl1'WLnN'b'1") LAU 'b'111 Microculture Radioisotope 

Technique U'fl::: ,~ Negative control ,ri'U 0.1 % DMSO (Dimethyl sulfoxide) IC of Positiveso 

control flfl Dihydroartemisinine = 4.4 nM lAtli'ilf111utI'flH'fl~.:Jrl 
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1 ~,nfllJ 2553 30 nutllvu 2554 

I... .
3.6 iJ01Unnlfl11'n~lL'l0-3 
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, 
-=4 

tlflfl 4 

Q,I OQ! GI C\ 001Aisl.cw::l.
fl1'H'l'nflff1'J'fflflty'il1n1J::lfltl 'If'J'lifl1'J''\11JnU1J1J Maceration IIfl::I'Vlfl'Uflfl1'J'ffnflll1J1J 

Sequential Exttaction 1~i'l'ti1fl::fl1V3 'lriifl~tllliJm"lt'U ItlVifllltll~h\JI1JI Ufl::I1J'Vl1'Utlfl i~ff1'J'ffnfl'\1V11J 

~-3'\11Jrl~l'U'l'U 12 'lriifl 'tilfl1'J''Vlflfftl1Jt)'Vli'Vll-3;bml1 i~lIfi q'Vli~l'U1J::I~ -3 q'Vli~1'U14tl1'wl'.ifl 

«tJJ 1 d ~ 001 J 
Ufl::q'VlTiIJl1'UI'lftl1J1fl1I'J'V Nfl O1'J' 'Vlflfltl-3llJ 'UfI-3'U 

.. •II c:I ... 1
4.1.1 fl1"j"1l~1:r81J'l1l1if111n.l::I"j"-lu8~ 

'ti101'J''Vlflfftl1J1rlVll1ffUffnrll1 tJ11J~1'U'l'U 12 'lfilfl ~i~'il1nfl1'.iffnrl'il1mb'U 'Iltl-31J:::l~tl 
~'J{li'J'tilfl:::fl1V 3 Wrlfltl UJnl"lt'U ltlViflUtlilflfl Im::I1J'Vl1'Utlfl1Jl'Vlrlfftl1Jq'Vli'~1'U1J::l~-3UflfI 

~JJ Q! d 
(human small ce111ung cancer; Nel-H1S7) LrlNam'J''Vlrlfftl1Jrl-3f11'J'1-3'Vl4.l 

buman smaU cell lung cancer: Nel-H187 

Q'l1Q'ft~ % Inhibition 

. Hexane 91.2 

11J Ethylacetate 90.5 

Methanol 90.6 

Hexane 90.8 

'J'ln Ethylacetate 51.7 

Methanol 89.8 

I Hexane 90.3 

Nfl Ethylacetate 86.1 

Methanol 70.5 

i Hexane 90.9 

IU~tln IEthylacetate 
! 

91.2 

Methanol 40.9 
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.J ~ QI ~ rI d Q,I A f -=I QI

~l'jHVI 4.1 UtT~.:JirVl1im'j UUU.:JltlH'fllJ:-:1HUtl~ 'lJtl.:JtT1':itTn~tTlnlnlJ::;l"tl 'WmllJfflmn~ 
, .. II II 

~1'U1'U. 11 w~iiihrVlnm'jU'lJU.:JlJ::;l~.:Jtl'fl~(% inhibition lJlf1Wh 50) fiaffl'jfffl~~lf1 iuoi'U1IlJf11'lf'U 
~ ~ ~ 

tTl'jfffl~~lniuoi'UltlViflllacil~~ ffl'jtTfl~~lfli'lJoi'UllJ'VI1'U'fIfI ff1':itTfl~~l fl'Il n..ruLUfll'lf'U 
~ ~ ~ 

ffl'j fffl~ ill fl'I 1 floit.Htl Vi flua cil~~ ffl1tT fl~~l fl 11fli'UllJ 'VIl'U 'fIfI ffl1tTfl~ ~1flNfI i'U1!fll'If'U 
y ~ ~ 

tTl 1 tTfl~~lnNfI..rultlVi fillaciL~~ tTl1tTfl~ ~1 n N fI oi'ULlJ'VI l'U a fI tTl1 tTfl~"l flltlatl noi'Ul~fll'If'U 
~ ~ 

1 L fI ::;tTl 'j fffl~m nnJ aa ni'ULtl Vifllltl·ift~ ~ UfU ~'UtTl'jtTfl~ ill flltl atl ni'ULlJ'VI1'Ua fI 
, ~ II I tI 

tTl1fffl~'HU1'lJiiijq'VIn iJ'lJiJ.:J~ ~iitl~fla ffl1tTfl"illn i'lJi'U L~fU'If'U llfl::;tTl1tTfl~illfUtl a'fl fl 
y ,,~ 

Q.I 4d 4 cvcv" 
'nmrfll'lf'U lJq'VI1im1U'lJU~ 1tlUt'!:-: 91.2 
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• 
... 1.1 .... ' tI4.1.2 fll"lYlflif8UqYl1ifl1U3J::::I'N IU'II8~ 1n 

i'ilfl11'1'1f11:'fVU1fltI'lhtYl1fftifllHJ111~l'U1'U 12 'Ifafl ~'~\11nfl11ffftfl\11nth'U '\l6.:j1l::1~6 
~1t1~1i'iT~::1:I1t1 3 'lriiflfl6 L@JfWIf'U ml1tlU6C1fLfl91 ua:::L1I'I'l1'U6a 1I1'1'1f1ff6uq'l'1i~nl1J:::l~~i'U';6~ 

'ihfl (KB-Oral cavity cancer) '~Ntlfl11'1'1f1ff611~~9111H~ 4.2 

., 
Ul1unfl 

KB-Oral cavity cancer 

% inhibition 

'U 

Hexane 94.97 

Ethylacetate 94.88 

Methanol 92.44 

11fl 

Hexane 88.95 

Ethylacetate 8.82 

Methanol 88.32 

Ntl 

Hexane 16.39 

Ethylacetate 45.32 

Methanol 8128 

1'll~6fl 

Hexane 94.99 

Ethylacetate 94.93 

Methanol 52.09 

d .( IV~ tI d f IV 4:,
fll1H'I'1 4.2 11ff~J.:jq'l'1fifl11t111t1~LC!ft'!t'!1I:::l1.:j' 'U'lrlH'lllfl '\l6~ff11ffflflff11\11 fl1l::lfl6\11111 . .. " 

nffl1ffftfl~1'U1'U 8 Wfl;1n1]'I'1ifl11VUV~1I::1~.:ji'U';6~1J1fl (% inhibition 1I1flfl':1150) fl6ff11ffftfl\11fl 
" " tI JI 

im;'Ul@Jfl1C!f'U ff11ffftfl\11fl' uoi'U16litl116C1fI9191 ffl1ffftfl\11n i 11oi'U11I'I'11'U6a ff11ffftfl\11fl11noi'U 

" " " I@JfllC!f'U ff11ffftfl\11fl11floi'UllJ'I'11'U6t'! ff11ffftfl\11flNtloi'UllJ'I'11'U6tl ff11ffftfl\11fl1'l1~6nWl@Jfl1C!f'U 
" " ff11 ffftfl\11 fl L'll ~6 n..rum litlU6 CIflfl91 llt'!:::ff11ff tifl \11 m 'l1~6 noi'UL1I'I'11'U6 t'! tI m~'Uffl1 ffftfl\11 fl1 1fl 

" " " oi'U m lit'! L mClfL9I91ffl1 ff ftfl\11nNtloi'UL@Jfl!C!f'U !!tl::ff11ff ftfl \11 fl Ntl..ru1611mLtl C1fL91fl 
f .,. I "<1 II 

ffl1 ffftflll tl111;1 jj1]'1'1 i VU V~ll.:j;1 tyflfl6 ff11 ffftfl \11 fll'l1 ~6noi'UL@Jfl1C!f'U jj1]'1'1i fl1 1V1J V~ 

16t1a::: 94.99 
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•~ II .. ~ 
4.1.3 m':i'nfliTt)1Jq'n1i9l1'U2J~l'Hl"1'U2J 

vilm'fVlflfftl1J1flU1l1ffl1ffOfl'l1t111J~1'U1U 12 '!fUfI ~i~1l1flflllffOfl1l1 flff1U 'UtJ '1l1:;l~tl 

i JJ QI,d 
(breast cancer: MCF-7) flfH1mn1f1fftl1JfI'I~11H'VI 4.3 

'If11Utl~ 

breast cancer: MCF-7 

% inhibition 

11J 

Hexane 91.94 

Ethylacetate 78.43 

Methanol 48.45 

11fl 

Hexane 35.58 

Ethylacetate 68.00 

Methanol 65.21 

Nn 

Hexane 8.22 

Ethylacetate 29.57 

Methanol 74.47 

nJ~tlfl 

Hexane 66.94 

Ethylacetate 61.05 

Methanol 34.57 

.d ~ cv~ rI dJJ QI A fa 
~11HVI 4.3 Ufffl'lq'VI1im1U1JtI.:J1'lfnn1l::1Nl~lU1I 'UtJ.:Jffllffflflffl11l1fl1J::lfltl 'W1J111Jff11 

QI 0 4 d4 .t QI! J d JJ t A QI i 
ffflfl1l1U1U 11 wfl'YI1lq'VI1im1U1JU.:J''lfnn1J:;lNl~1U1I (% Inhibition 1I1flO11 50) fltlff11ffflfl1l1fl 1J 
w w w 

iUlfJf1l'lfU ff11ffO~1l1 fl11J'ltultliin UVcjfl~~ ff11ffO" 1l1fl11fliultlVinlltlcjfl~~ ff11ffO"1l1f111fl 
JI II JI 

i'Ul1J'YI1Utln ffllffO"1l1mmi'ul1J'YI1UtJn ff11ffn~1l1fllU~tlfl.jfll1fJfll'lfU Un:;ff11ffO"1l1fl 
II II II 

IU~tlfli'Ultliinmlcjfl~~ tlfll1Uff11ffO"1l1f111fliuuml'lfU ff11ffn~1l1 fl i1JiUUJ'YI1U tJn ff11ffO" 
II W " 

111 fl NniulfJfll'lfU ffllffO" 1l1flNn i'UltJ Vi n Utlcjflfl fI un::: ffl1 ffn"1l1 fllU ~tJ fli'UUJ'YI1Utln 
a 1/ tI I II 1/ II 

ffllffn"'I1t111J,;ijq'YIiiJ1JiJ'Iq .:J';tl"fltJ ff11 ffn" 11 1fl i1Ji'UUJfll'lfU ijq'YIi fl11 iJ1JiJ.:J fVtln:: 

91.94 
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, 
.q 

tJ'fl'fl 5 

t:r''lh~.. afll''fl~in)~ f)ih.i1UJNa ua:~f)It:rUf)U'U:
II 

•.... if c:J 

5.1.1 fl1'n.-JU'tl1Jqnli"l'UJJ~l'.:J 

• 
'" !II .. t.I1. n11Y1ftU'61JqYl1iPll1..1:JJZI1-.3 6ft 

'il1fl11'Yl~tHJ1J lfl1VU1tr11trflflll1Vl1J~11..1TU 12 'Ifilfll ~'~\11flfl11trn~\11fUbw\ltHlJ~!~(l 
,; 0.1 0 ~ .a ...c::r.. JJI d _I 
~1VflI1'Yl1"~ftlV 3 'If1..l~f1I(l !@1fWIf1..l 1tl'Yl"!!(lClf!I'l(ll !!fl~!lJ'Yl11..1(lfl lJl'Ylflltr(l1Jq'Yl1ifll1'UJ:::!1'lutl~ 

I Q 01 0 Q d~ J Q ... IQ;:
(human small cell lung cancer: NCI-H187) ~1J11lJtrl1trflfll \111..111..111 'lfUflI'YllJq'Yl1ifl11VUV'llJ~!1.:Ju(l~ 

~ ~ 

(% inhibition lJ1flf1':h 50) fl(ltr11trfl~\11flLUciUI@1fl!CIf1..l tr11trnfll\11fl 'l'Uci1..l!(lVi"l1tJci!flIfli tr11trn~ 
~ " ~ 

'ill fl 'lUci1..lllJ'Yl1U (l fl tr11tr flfll'il1f111 flciU!@1f11C1fU tr11 tr flfll'il1 f111 flciUlt1ii"Utlei!f! fI tr11trflfll 
~ ~ " 

'il1f111 flciu !lJ'YllU() fl trl1trnfll 'ill fl r-! flo)f1.UfJf11C1fU tr11trnfll'il1 fl r-!"ciu !(lVifl!1t1cil(llfli trl1trflfll 

" " " 
'ill fl Nflci1..lllJ'YllU tI" tr l1trnfll 'illmtlatlflciul@1mClfU IIfI:::trl1 trnfll'illmtla(l flci'l.utJii flU (lei If! I'l 

" QI ..: 

vnnutrl1 trflfll 'ill mtl"tJ fl'lfUllJ'YllU (l fI 
I 1/ 51 t ., 

trl1trnflll1 Vl'U liiltj'YlBri1Jri.:Jt;!.:Jliq'~fl(l tr11trnfll'illfl'luciUI@1fl1C1fU Ufl:::tr11 trnfll'illmtlatlfl 
" ,,~ 

ci'UlerfllClfU iltj'Ylnfl11ri1Jri.:J ~mJfI::: 91.2 

• 
",51 ""'_I2. n11Y1fti.T61JqYl1iPll1..1:JJ:::"-.3IU'U6-.31Jl" 

'il1fl11'Yl ~trtJ1J1~VUltr11trflflll1l111J~lU1U 12 'lfUflI ~'~'illflfl11trnfll 'il1mbu'U(l\llJ~l~tI 
JI QI 0 _ .4 _ _ JC/JJ d 'I I 

flI1Vm'Yl1f1~fl1V 3 'lfU~fltJ l@1mClf1..l ltl'YlflU(lClflil'll'l UfI~llJ'YllU(lfllJl'Ylflltrtl1Jq'YlnlUlJ:::1H 1'U'lftl.:J 

tllfl (KB-Oral cavity cancer) ~'U11 ntr11trflfll~lU1U 8 Wft~ilq'Ylifl11riue.:JlJ~'~ .:JtltJflI(% 

" ~ 
Inhlbldon lJlflfl1150) fltltrl1trflfll'il1flL'UW 18fl!CIfU tr11trflfll \11f1 'l'UciUltI Viti U(lcHlfli I'l ffl1trflfll 

" " ~ 
\11flLUciUllJ'YllU(lfl tr11trn~'il1f111f1ciUI8fl!CIfU tr11trflfll'illf111f1ciUllJ'YlllJtJ" tr11ffnfll'illn 

~ ~ ~ 

N"ciUllJ'YllUti" tr11 trflfll 'ill flIti a (lflciul@1f11C1fU trl1trnfll'ill fl!tIa tlflciUltlVifl 11ncilfll fI U"~tr11 
~ " " 

tr flfll 'ill mtla(l f1 ciUIlJ 'Yl 1'UtlfI vf1I1Utrl1 trfl~ 'ill f111flW Itl ViflU (l eilflflltr11trnfll\11 flNtI ciUI@1f11C1fU IIfI ~ 
~ 

tr11 trflfll \11 flr-! flciUItI ViflU (leilfl fI 
I ",,, • JI" JI 

ff11 trnflll1 V1U liiltj'Ylnri1Jri.:Jt;!.:Jli q'flI fln tr11trnfll 'il1f11tI atl flciUI@1f11C1fU il t']'Ylnfl11riurh 

~tJV"::: 94.99 
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91.94 

•-'2 a tI
3. fl11Y1~t'I'tl1JqYl1i'l1UJJ:::11-219l1UJJ 

.yi1n1':iYl~ff,()'IJ 1~v'l11t'n':ifH)~l1VTU~1'U1'U 12 'lfU~ ~'~~lfln1':iffn~~lmh'U'lJ'()'UJ:::i~,() 

I .:s 6 <Q d.::t c( ~ d ... 1QI QI

(breast cancer: MCF-7) "''lJ11llff1':ifffl~ \l1'U1'U 11 'If'U~YllltJYI'lin1':iVmHlll:::1H1JVfl(% inhibition 

" " " lllflfl'j, 50) R,()ff11ffti"\llfl i'IJoif'Ul8'mCJf'U ff11ffti"\llfl i 'lJoif'Ul(Jl1flUV~19191 ffl ':iffti~~1fl':i1 floif'U 

" " ml1fllmci119191 ff11 ffti" ~1 fl':i1flW IllYll'U'() fl 11'11ffti"~lflNfloif'UlllYl1'Utifl 11'l111'n"~1f1 
iii ., " 

1 t1a '() floif'Ul8'flLCJf'U Uft::: ff11 ffti~~1flLt1av floif'U ml1ft UtI~L9I9I vm~'Uff11 ff n"~1 011 floif'Ul~mCJf'U 
., ., " 

11'l111'n"~ lfl i1JWlllYl1'U tlfI ff1111'ti~~lflNfloif'UlgmCJf'U ff11ffn"m flNfl oif'Uml1fl UVci119191 L1f1::: ff11 ., 
ff ti" \l1 m 1.1 a '() fl oif'Ulll Yl1'U'() fl 

t II 11 t 'JI; JI 

11'U11'tifll1V1'IJYint]YI~U'lJU'I~'1Yit!" R'tJ ff11 ffnfnl1fl i'IJoif'ULgmCJf'U nt]YI~ ft1':iU'lJU.:J !'()Vfl::: 

. ..
"'2 ......,.

5.1.2 m1Y1~t'I"()1JqYl1i"lUl'lrtl1aU1fl 


'Vi1n11Y1f111''tJ'IJ 1"ml1ff1111'n"l1t11'IJ~1'U1'U 12 'Ifii" ~'~~lfln1':i11'ti"~10tY1'U'\l,()UI:::l~,() 

... ., 

ioi'1V9i'1'Vi1f1:::fl1V 3 'lfU"R'tJ 18'flLCJf'U !,()l1flUV~I91f1 Uft:::lllYll'Utifl lllY1"11',()'lJt]YlD~1'U1<itl1W1 1ft 

t QI 0 Q ~ 4 J9J ,: QI 1 
(Anti-Mycobacterium tuberculosis. anti-TB) 'Vim1 ff11ffflfl'il1'U1'U 12 'If'U" UJllt]YI'lifl1'Ul'1f'tJ1W 1f! 11'11 

" " .,
11'ti"~lfll'IJoif'UlgmCJf'U 11'1111'n"~lfl i1JW',()l1f1U'tJ~19191 ff1111'nfl'il1fl i'IJW!llYl1'U tlfI ff11 

" ., " 
11'n"~lm1floif'U18'mCJf'U ff11ffnfl~lm1noif'Ult1l1f1'm~1f191 ff11ffti"~ln':i1f1oifulll'rll'U,()fI 11'11 

., ., " 
ffnfl~lflNfloif'Ul8'mCJf'U 11'11ffti"~lflNfloif'U'tll1flL1'()ci11f1f1 ff1':i11'nfl~lnNflWUJYl1'U'tJfI 11'11 

" ., " 
11'tifl~l flLti ~'()noif'Ul~mCJf'U Lifl:::11'1111'tifl ~1flLti ~'()noif'Uml1flLmci1191 fI UfI:::ff11ffti" ~1flLtla'tJ floif'U 

.: 'iI.II ... 
5.1.3 m1Y1~t'I'tl1JqYl1i"lUl'lrtlJJ1a111[1 

'Vi1n11Y1"ff'tJ'IJ 1"v'l1111'l111'tifll1t11'IJ~1'U1'U 12 'Ifii" ~i~~lfln11ffti"~1 OtY1'U'lJ,()-2ll:::1~,() 
'JI "'.x '" '" "'.... "''JI': ..'fl1Vfl1JI1f1:::fllV 3 'If'U"f!,() 18'mCJf'U L,()YlfUlVCJfLfIfI UfI:::LllYl1'U'()fl 1J1Y1"ff'tJ'lJt]YI'Ii~1'U1'1f'tJ1J1fllL1V 

I .. ., • ... "I... "'J1 ,: 
( Anti-malaria; Plasmodiumfalciparum, Kl Stain) "''lJ11ll11'11ffflf!11V1'IJ~1'U1'U 3 'If'Uf! YlllqYl'lifl1'Ul'1ftl 

" ., " 
II 1fllilVA 'tJffl1ff nf! ~1 fl i 'lJoif'UL1JYl1'U 'tJ fl ff 11ffti~ ~1fl':i1 n-M'ULll'rll'U,()fI UfI::: ffu11'ti",n mtla'() floif'U 

L'tJl1flU,()~Lfl9I 
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f111ffn" ff11 ri1fi flHl1 fl1J:::t~ 'fl i ~1~ f11 ndrflit 'lJ 'lJ Maceration Utl::lfI f1 ii fl f111 ffn"U 'lJ 'lJ .. 
Sequential Extraction i~~hnlfl:::tllt1 3 'I1ii"fi'fl UJm'lf'U l'flVitlll'fl&jfL~~ lla::m.Jl1l'U'fltl l~ffl1ffn"'I1t11'lJ 
" ~ ~ .;,1

'ri~'I1lJ"~1'U1'U 12 'Iii" Vilf111l1"ff'fl'lJql1il1l~;h.fl1'Vi l~Uti ql1i~l'UlJ:::l~ ~ llfli9i'1'Ul'11'fl1Whfl 
"'51,1 '" <11 "'tl d.J <;fj 51., '" .: 

1!tl::ql111~1'U1'I1'fl1Jltll11t1 ~lflNflfllnfflllllJ 1::1"'Ul11'lJ'U'\J'flrr~lnflfl~'U 

f ftil I A , 4Id e:/gJ d! d 51 d tl
1. ffl1ffn"~lnff1'U'\J'fl~1J:::I"'fl ff1'U 'I1ty 1Jql111~1'UlJ::'1~ l1~lJ::IHlfll'U1J 1J::IH 'fl" 111.'1::: 

lJ::l~ ~ i'U'I1'fl~tlln 
"'. 4 lIJ·... "'51 ,I '" 12. ff11ffn"'illnrr1'U'\J'fl~lJ::I"'fl l1JlJ ql11ifll'UI'I1'fl1W 1f1 

til I A. elJI l .e:5 

3. ff11ffnfl'illnff1'U'\J'fl~1J::I"'fl 'lJ1~rr1'U urr"~ql11ifll'UI'I1'fl1JltllI1t1 

!II
5.3 'UflU"UflUU~ 

, .t::\ QI • 111 ct ~ .:9 CIoI d-=t et 4Id : t A 
'U fll11'iltl~'fl I tlf1111Jfll1nflllltH1::"'lJ l1J,tlf.ltll11Jql11im~'lf1.fl1'ViYHff1'U'\J'fl~ lJ::,,,'fl 

.J d , 4 lIJ 'Ji'Ji "'... .J ~ 'Ji A .,
l1lJl'illO 1'0 'lJl.'I" 'lJ "'fl0 Utl::Ntl ''Vi'fl'il:: 1"'\J'fl\ll.'lql11il1H'I11.fl1'Vil1I'lJ'U'lJtl~I.'Ir;J1111'lJfll1 

fi"lil'flflrrl1rrn" ~lnvhrrld'U" 'Vi 1"tlVi l',.r'lJ1f{l1itltl::i roI 'Ul~'fltl'fl" fll11,j'tl' 'U ,;$1l'V41 tU'lf6~ f) , tl 
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