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i1JlJ:;'Wflfl mHYOfl;,'M'tYIfI'Ufl Sequential Extraction un:;H;l~fl1n,iJflU'lJ'U Maceration iflfJitlPl"'n·h 

ntnlfJ 3 'lfUflfltl leJf1lCJt'U Ifllln!ttlCM!~~ un:;!lJVll'UV{l '~fflHfOfl'HfJl'U 18 'lfUfl yilm':iVlflfftl'lJ 

..tv oj i I .1 ...tv oj .1
qVlTi~l'UlJ:;IH 'U'lftl~1Jlfl (KB- human mouth carcmoma) t]VlTi~l'Ull:;!H1Jtlfl (human small cell 

..t'JI oj V v ....- • 
loog cancer: NCI-H187) Um:qVl1j~l'UlJ:;!H!~l'UlJ (breast cancer: MCF-7) fl1tJ1Ti Resazunn 

~ y 

Microplate assay (REMA) U{l:;Vlflfftl'UqVl~~l'Ut,h:rjwhfl(Anti-Mycobacterium tuberculosis. anti-

TB) 1i'1fJl~ Green fluorescent protein microplate assay (GFPMA) 

'"'''' ,'U'Ifll11<DtJ'W'lJl1 

QI QI ~ ~ iI ~ ~ et" ~ i.c:I I

1. ffl':iffflfl~1f1'Jlflflfl{l'U~1fJfl16!eJf1lCJt'U !tlVl~U!tlCJt!~~ Un~!lJVll'Utln llqVlTi~l'UlJ:;!':i ~ 'U'1ffl~ 

Ulfl iflunt'h ICso ':i~'H':h~ 1.11- 22.90 J.lglml. 

2. ffl':iffOfl~lfl i'UOflfi'U~1fJ~'JU!eJf1lCJt'U mll{lUtlCMI~~ U{l:;UJVll'Utl{l nqVli~l'UlJ:;!~~ i'U 'l1f1 {I 

Ulfl iflunt'h ICso ':i:;wh~ 10.42 - 40.14 J.lglml. 

3. ffl':i ffnfl '91f1'JlfllJ~'WtlflIi'1u~1meJf1lCJt'U U{l:;!flll{lUtlCMI~~ nqVli~l'Ull:; I~{I''U'l1f1{11hfl i flU 

nfil ICso ':i:;Wl1{1 16.05 - 29.50J.lglml. 
... .I"i ... P .- et'JI "',..1 <j I.

4. ffl':iffflfl~1f1l1Jntlfl~:;'U'U~1mlJVl1'Utl{l lJqVlTi~l'UlJ::IH 'U'lftl.:J1Jlfl ~f1Ullfll ICso 27.77 

~ml. 
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5. ff1':iffflfl '91f1'Jlf1fifl{l'U~1fJfl1UleJf1lCJt'U Itlll {llttlCJt!~~ un:;!lJVl1'Utl{l llqVlTi~l'U lJ:;!'H1Jtlfl 

ifluntl1 ICso ':i:;'wh~ 3.30 - 39.29 J.lglml. 

6. ffl'lffnfl '91fl t'Uoflfi'U~1tJIi'1meJf1lCJt'U Itlll n!!tlCMI~~ un:: III Vl1'U tln nqVli~l'UlJ:;!~ {lU tlfl 

iflfJntl1 ICso 'l:;'H'h~ 17.02 - 25.76J.lglml. 
QI ~ .e. 4 eifJ) d .. I'" ~ I4d 

7. ffl':iffflfl'91f1'J1fllJ:;'Wflfl'l>nmeJf1lCJt'U un:;ItlVlnUtlCJtI~~ llqVlTi~l'UlJ:;IN1Jtlfl ~flUlJm ICso 

':it'H':h~ 39.83 48.90 J.lglml.. 
... ... ,! 'JI V '" '" ....t'JI '" 'JI

8. 1'11 ':i ffflfl '91 f1'J 1 flfl f1n'Ufl1fJfl1UleJf1lCJt'U ItlVl {lUtl9H~~ U{l:; III Vl1'U tl{l lJt] VIti ~l'UlJ:;1HI~1'U lJ 

iflfJnt11 ICso ':i:;'Hi1~ 0.84 - 26.87 J.lglml. 
(II QI ~ 3J " ;Q. 4 .c:l.r:/y d" 

9. ff1':i ffflfl'91f1'J1flflfln 'Ufl1fJfl1fJ1eJf1!CJt'U ItlVl nuvCJtI~~ U{l:; IlJ Vl1'U fin II t]VI Ti ~l'UlJ:;1H!~1'U lJ 

i~Wnt11 ICso ':i:;'Hi1.:J 26.07- 36.37 J.lglml. 

10. lI'l'HYOll1Jlf1 1'UOllfi'UIi";wll';W~t)'nbllmoi!flfl Ubi:; lI'l'J 1'1011 '91f1 i'lJll:;'YttlflIi'1tJteJf1!CJt'U nqVli 

'JI ,I.., .- •
~1'U!'1fV1W i'JfliflfJlJfl1 MICso of 50.00 J.lglml. 
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ABSTRACT 
Extractions of bioactive constituent from the Russula eburneureolata Hongo., stem 

bark of Xylocarpus gangeticus Parkins., root and leaf of Walsura trichostemon Miq. and 
Parinari anamense Hance, with a polarity sequential extraction and maceration technique with 
hexane, ethyl acetate and methanol.,respectively. Crude extract was employed to evaluate the 
biological activity for their cytotoxic activity against human mouth carcinoma (KB), human 
small cell lung cancer (NCI-HI87) and breast cancer (MCF-7) cancer cell lines, tested 
using the Resazurin microplate assay (REMA). and Antimycobacterial activity against 
Mycobacterium tuberculosis H37Ra strain (Anti-TB) using the Green Fluorescent Protein 
Microplate Assay (GFPMA) 

The results were as follows: 
1. crude hexane, ethyl acetate and methanol extracts from the root of Walsura 

trichostemon Miq. showed inhibitory effect against KB cancer cell lines with ICso values of 
1.11- 22.90 Jlglml. 

2. crude hexane, ethyl acetate and methanol extracts from the leaf of Walsura 
trichostemon Miq. showed inhibitory effect against KB cancer cell lines with ICso values of 
10.42 - 40.14 Jlglml. 

3. crude hexane and ethyl acetate extracts from the root of Parinari anamense 
Hance. showed inhibitory effect against KB cancer cell lines with ICso values of 16.05 
29.50Jlglml. 

4. crude methanol extracts from the stem bark of Xylocarpus gangeticus Parkins. 
showed inhibitory effect against KB cancer cell lines with ICso values of 27.77 JlglmL 

5. crude hexane, ethyl acetate and methanol extracts from the root of Walsura 
trichostemon Miq. showed inhibitory effect against NCI-Hl87cancer cell lines with ICso 
values of 3.30 - 39.29 Jlglml. 

6. crude hexane, ethyl acetate and methanol extracts from the leaf of Walsura 
trichostemon Miq. showed inhibitory effect against NCI-HI87 cancer cell lines with ICso 
values of 17.02 - 25.76JlglmL 

7. crude hexane, ethyl acetate and methanol extracts from the root of Parinari 
anamense Hance. showed inhibitory effect against NCI-HI87 cancer cell lines with ICso 
values of 39.83 48.90 Jlglml. 

8. crude hexane, ethyl acetate and methanol extracts from the root of Walsura 
trichostemon Miq. showed inhibitory effect against MCF-7cancer cell lines with ICso values 
of 0.84 - 26.87 Jlglml. 

9. crude hexane, ethyl acetate and methanol extracts from the leaf of Walsura 
trichostemon Miq. showed inhibitory effect against MCF-7cancer cell lines with ICso values 
of 26.07- 36.37 Jlglml. 

10. Crude ethyl acetate extract leaf of Walsura trichostemon Miq. and Crude hexane 
extract of leaf ofParinari anamense Hance. showed inhibitory effect against M tuberculosis 
with MICso of 50.00 Jlglml. 
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~ .Q"~ tQl 4 9J <V 

lJU fI~'\J~~mfHf'I"n:l!fl'll 'VI~~tlUU"~ 'l1lJ'l1U 11lJ 'VI~'WWJU1'\Jflfll1lJff1lJ11 tlU"~ ffl HU 1~ fl1 llJ 'II1fl 

'VIi''V'W1fl1 ~1m'W~ tilU mfH;fn':lW'\J~~lh~L'VIf'I' 
~~JU~1~rJ;~ijfl11lJffU i 'II f)11'111ff11~~flq'VIi 'Y11~~1 m'W (Biological activity) 'l111fI 'lmj~ij 

- 1 .,. <f .. 'l -!If '" '" 1 1 · Q ...lJ'j'~ ~rJ'l1UVl1~fl1'j' H'WmIH"~ff11i1'j' W~'\J U fl11lJ~~flUU"~fl11'j'fl'l!l1 lf1 ~rJfl1'j'U 1mflU"~'W'l1 

ltf 	 QI J..=.:!l 4'JJ d Ji/ d.A.c:. 
ff~U t'Wl lJ1ffflflU":;VlflffmJ(1'VI1i'Y11~'l11m'W fI~ qVl1i~lUlJ:;lH 11":; q'VI1i19l1UlJ1"lLlfJ L'WflL'WlJ 

, '" '" ... III 'l.1 i ~ ""'.1 1" .!t.., III. 1 .:11
fJWfI1l1"~'WWJU1f'1'fwm'W'\J~~'W'l1ff~U !'W'j' UlJ'j'~LVlf'l' mflfllJl~ rJ'l1Ut.l~~fI l'VW'WWJU1 !lJllJUrJ1 

m'l11'j'lff~m1l~lfl~~~tY1m~ ~nh'ilrif)11~~~ 'lUl~~'W1t.U'l1I9i~i 11.. 

1.3.1 ~'l1ff~ui'Wl~i.nUf)1'j'l~fJfi~~u~~1JU (Xylocarpus gangetic~ Parkins.) 
~ .., ,f !iI 	 ...I 

flU flfl"U(Walsura trichostemon Miq.) U"~~UlJ~'W~fl (Parinari anamense Hance) U"~ff1U'\JtJ~'W"lf 

ff~uiYfl~i.tJiUf)111~fJfitJ 11fl U,,~i1J 
Q 4iY.i ""''''... Q "" 1.3.2 l'VIfI'VI '11 Ufl111'ilfJfltll'l1f1f1U (Russula eburneureolata Hongo) 
" 	 . 

... 01 i 	 ""i !iii "'''' ...1.3.3 	L"lftJ1W 'j'fI'VI 'l1 Ufl111'ilfJfI~ Mycobacterium tuberculosis (H37Ra) 


.. '" .,Ii !iii "".... ... .. '" i .1
I .1.3.4 lctf""lJ~lHVl 'l1 Ufl1'j'1'ilfJfI~ Lctf""lJ~LH U'l1tJ~lJ1fl (Oral cavity cancer: KB) 

.. '" 'l .1 .. '" i !iILctf""lJ~lH UlJ~fI(human small cell lung cancer: NCI-H187) U":;lctf",,lJ:aH tHI9l1UlJ ( breast 

cancer: MCF-7) 

1.3.5 ~1Vi1"~"lfJ~i~iufl1'j'ffnfl fi~ L@JmctfU LtJii"U~oItl~\9l U"~llJ'Y11U~" 
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... ..."'"1.4 n·n)l.JU'U1tl11'I.Jtl~"f).:Jnl'1\ltl 

i.1THrnAilln.w" i'r"lU'n 'J 

(Crude extract) 
III 

, 
.... " " qnfiA1U1J~l'J~ 

(Anti-Cancer) 
, .. 

.... " <II.., 'i
qnfi9l1Ul"t'lltlU1f1 

(Anti-Mycobacterium tuberculosis) 
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I 
.::l 

'UYIYI 2 

Q.Q,I ~ .tr.v d ely d d • "1 ;V.QQ,I 

m l1~mHHlt]Yl1i ~l'UllZ tl ~U(l~t]Yl1i ~1'U ~(l 'If'n\leJ~m~U(lZ'n 'IH"~'U t'nl 'fItu~fj1~lJ . . .,
o .=Q 	 ,QQ,I Q Q J) Q,I d 

Yl1mH1fi'l:llteJflff1l U(l~~1'U 1~ UYltfllJ1\16~'fI~'U 

cl AI 11)
2.1 m~n(l:;f'j'lfff~'U tf'jl 

... AI 11)
2.2 mlmHJllf'j'lfff~'U t't'n 

2.3 m'jffn~ff1'j~lfl~'l).m~'U if'j'j 

2.4 ff1'j66flf:]Ylti'U~'lfff~'U''Vt'j 
2.5 m'j ~'j1~ff6'lJff1'j6eJflf:]Ylii'U";'l1ff~'U if'j'j 

2.6 tYlfllJflm'HWflff1'j ~lfl";'lfff~'U' 'Vt'j 
,.;( ... 

2.7 	m'jeJ6flf:]Yl1iYlH'lf1m'n 

2.8 ~fl'l:ltu~~1 itJ\l6~1l:;tt~U(l~ltuhfl 

2.9 ~1'UlilJ~!~fJ1il6~ 

AI i cl ..I 0 i"i .... '" AI cl ... '" .!. " f'j'l1ff~'U f'j'jU(l:;!'H~YltJ1111 'If tJm'j1~fJ'fI6t'H~~tJ ~::,jtJ fl~(l'U U(l:l;:1l:;'Vt6fl \l61J(l 

'6'4m1l11iltJ~th~ty\l6~";'l1ff~'U '1'ntJ'j:;fl6'U~1tJ~61\'1fJlfl1ff~! ~m~fl ~6~'U tjj6~ ~fl'l:l tu:l;: 

.:, 	 i· 1 '" " • I 1 "..,.!\'11 1J (lfl'l:ltu~Yll~'nf:]fl'l:lfl1ff~'j U(lZ1J'j~ fJ'lftJ~~'U 

a 	.Q f1' 
1. 	 'lf61'YWlfl'lff~l : Russula eburneureolata Hongo. 


'" " : RUSSULACEAE
2. 	 'If'f)1~fl' 


.4 QI ~A4 d.Q d!1J 

3. 	 'l1eJfflllty - 'l16'ntJt1l6~ : m~~tJ m~'H'U1\111 

tI 

4. ~fl'l:ltuZ;}11\'1tll ij~fl'l:ltu~ ff\l111tJ';'~fl~lfJm:l;:~fl~'U ',jntllfJl~ 'fI11JijihJl1 'fI11Jij 

mi~tgfl"1 W~rlltJ fll'jL1tl~19l1\16~fl11Jij"'Ul~L~fJ1 'fI1'U'UH nl'U!~tJltJYlHm~'U6fl nl'Uij'fl1111 

!tJ 'jl~ i ,jij!g6~111'fI'UU(l:; ',jn1~ U'H 1'U 'j61J~6flt~~ fftl eJ 11tl';'~fl(lllff\l11Vllt~tl1 ij~ll~'U ffl'U 

Q,I 	 ~, QI 4 tI 4.Q 4 cl d QI 1.:'1 i 'jJ QI 4;;1 til gI~ d 

fltJ!'lJ'U 'jl~tt'H (lfl'l:l~'Vt!fl''l:I! 'j lZ1Jl~ 'U!1fl'1'Y1fJl 1J'jntuYltfl'U~1'f)fJl~!1JtJ~6 ll~'VN 'H16~tJ tll'YIll 

, I d,d.., 1.....:1 1 31 3141 31 31... t lIJ ~ I j/j/
'lJ'H(l'iH~ll i'I.Jihl19HH 'n'I.J~'l.J1l'fl1111'l1'Uff~ ~tJhW'U~'U'fl(l'Ull1W'UtJ l'i'lUfl ~tJ'l11~ ~tJfl~ 

~ 	 q 



_ _ 
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~'U1l~~ !~'U~flfll~[J1'V'1'Ul~'Umi)J,rmJtY;h 10 ~flfl 'V'I'Ui'U!~fl'U Uijh!1[J'U 1P.l~1f1)J 'W'U,jfl[JU~~ij 

11~)J1W)Jlfl''UiJ1M'Ufl~1'U 

I 1 " 0 I .. 0 .k , .'1
5. u'j~ ~'lf'U: 'UllJ1u'j~flfl'U{J1m'j'U[J)J'Ul)Jl Ufl~ 'U~ M)Jfl tH))J CJI'U U~~u'U 

http://www.nongno-nnu.orglindex.php?option=com_content&view=article&id=52:2009-06-22-04

59-57 &catid=35:2009-06-21-18-23-46&Itemid=54 

A ... " 
1. 	 'lffl1Yltllt'1'l""'Ifl'j: Xylocarpus gangeticus Parkins. 


: MELIACEAE 
. ., 
3. ;1~)'W'Ul~f).:j 	 : 1fl~,j'U oranga mangrove . 	 , 
4. ~fl'l:lW~n1111 	 : lrJ'U'V'I'j'jW 1~u'U~'U "1~'Ul11iif)flff1l1ii~)J\9l1)Jih~'U1l~~Ulflfl O~A'l'U 

!'it. d 	 I 'I ......... 'JI Ill! OJ i d l' .. .:.. 111.1 d 

l1J'Ul1)J~'Ul~1~flfl111fl~\!'U 1'U)J""'1~tl11~)J !)JH~~ 'U flf)fl~'Ul~mf1 H~f1b11t11fl:;;:\!'U)J~'Ulf1Yl1 !u!~fl 

fll1H~Ifl~\!'U 
.1 1 '" 'JI 	 0 I ..l'l 'JI 'JI I III 'JI '" A !'it I OJ OJ" :'

5. 	 u'j~ ~'lf'U: 'lflH1Yllm'U'Vl !Mml)J'jf)'U""'~f111 !)J'lf'U~fl'U !1J'UUM~.:j{J1t'1'tI~V.:j""'1fl1'Ul
'" 

d'1fl1iJl'lh"1~'U1Jn;'1""'11~)J U~~!~'U 1m~""'~1~M~fl~V~1Hllf)'U~V~{J1fftl 

http://www.nongno-nnu.orglindex.php?option=com_content&view=article&id=52:2009-06-22-04
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http://kIongsomboon.sskedarea.netlchai-IanIIp-taboontabun.htm 

.. 
2.1.3 ftPlih~ 

.. ~ tI 
1. "f)1't1tJ1fl'lff~':i: Walsura trichostemon Miq. 

MELIACEAE 
, JI jI jI jI 

3. <iiflftUlijfl~ fi~ii'U ('Ufln1"ihn Vni~':i) ;i~ltJ (iil1h~) lI~fhi;u (1h1~'U1J; 
1II 

fJ~':i~~t1) ~h'tJth(fJ~':iii~t1) ;ifl1tJ 

~ ~ 

4. Clfl'l:ltu~'t11~~qfl'l:lfl'lff~':i 

"" : 

,. ~ .1 .1 i d.oS.oS "'.oSi' <II.oS "',. 

~'U" fl~CI'UllJ'U~.£ ~ '"1I'\lUl~flCl1~ \1~ 15 tll~':i lilClflfl~Uff'U1~lC1ilunl't11" U~mlJUff~!fl~1J1~<I'j~ '" 

i 'U t'UtlJUlJ':i~flfl'UU'U'U'\l'U'UfllJCl1tJ 'Ufl t':itJ~ntJ'UffCl'U 11 'UtJe:w 5 -9 l'U t1tJ~~Hfl'U'\l111 

,m'H~tl,il',jfl~'U ilClltJi'UtlV1U'HCllIlflui'Ufffl'UtlV1 '\lfl'UltlL;tJtJ 
• 1II 

~flfl ~flflfltlm~U,ftlUtJflU'\lU~ flflfl~111ilCl1tJn~ ~tlfl'\l'U1~lgfl fl~tJl~tJ~ij 5 O~'U n'\l11ilu 

"" "" .oSl'HCltl~ flflfl~flm~tlUlI'U1flll - ~q'l:lmflll 
I 1II 1II 

HCI HCll~'UHCll~fn lil't1HflClll HClOfl'Uffl;itJ1 HCI"lOffl'Hafl~OflUUflll'lllmCl dlfl1111111g~ 
~ ... ..!r '" "" '" {1'\l1111'H'U~111C1~ flflflHCll~flu~q'l:lmflll -lIQ'U1V'U 

5. il1~ ltJ",j' 110 II'U Ullt~Ulg'UV4fl1'j tilatlfl ..r1111atl~ 111~1J1~UHCI ~'Ufi~latl~'t11~ 
"" QI ... "" ~... 'I" II) .I .'1 '" PfI1fl t'H U fl fI1fl~ ~ 1 'U fltlflt ~ tJ~ 1'H 'U fl UCI:: fI1 fl~::1'U fl flflt;:! tJ{j l~ '\l fl {j L't1tJ '\l 'U ~ll1lJ 1fl mUl {j 

I .d 1 41 f.c:tGt 31 ~ A 9J d.e:( <v iii P A

~1{jil1::1't1fl'~'U't1 ~1I1UCl::flll'tl'l11 ff1'U't1 L"llJ'Uf)1'H11 HCI"lfll'Ufl'lllltllCl~ff'\l111'Uil1::'t11'U L~l 11 
1II • 

1ff'H11U ~1i'tJil1~'t11'UlIlfl";1 i..r':i::fl1tJi;'U UtJlI'Il1 'il";1~1I~11111fitJHCI'~Viij1ffrhfl 1'lf'U 191:: lO'U1 

0111tJii'U L~flCl~fl1':i1::fl1tJ 

http://kIongsomboon.sskedarea.netlchai


7 

http://localbio.mnre.go.thlhtmllsearch%20projectiumnardcharoenl2549/pathurnrachaw 
ongsa-kampone-moo9.html 

2.1.4 Ut'Vt6fl 

.. 	Q tI 
1. 	 "{)1'V1tJlflln'm : Parinari anamense Hance 


J " 
2. 	 'It{)1~fl : CHRYSOBALANACEAE 

4 ~ • " ITI ,
3. 	"If{)'YfU!ll{)~ 'W{)f1 n'S~VI{)'U~{)f1 (\Pl~1\Pl) i\Pl i\Pl (ftl'lh~) \Pl~!m~ !'I1?1{)~ (n'1tJ 

'17'U'VI!) \Pl~ l?1f1 O",m '17'U'VI!) vh?l{)f1 ('W'hltl41?1f1 'Um~l'1tfflll 1.1~l~'U'4~) 1.1~~\Pl~'l1 1.1~~\Pl~!~tl\Pl 
... 1"'''''' J ",J <!I '" ""1(~l"1f'4~) ll~fl?ltlf1 ('1 "''VIti ~m\Pl\Pltl) ll::ll{) 'I1llf1lltl (!'I1'U{) 'I1llf1ll{)f1 ('W1Itl4 ?lf1) 'I11J1n'S{)f1 

'" 	 " 4. 	 ?lf1l1W~'VI1~'Wqf1'hlffln'\Pl~ 

ftl~'U : "l~ 10 - 20 !llm ftl~tJ!1.1~{)f1ffJl\Pll?1!!\Plm~'U~tl~ ~~ti{)'Uij,.l'UffJl\Pll?11.1f1fl~ll 
liJ : iiJ~1.1j'l17{)l1.1',j f1~1~ 3 - 6.5 !91'U~!ll\Pl'J tJl1 4 - 10 !91'U~!ll\Pl~ 1.1?lltJimJ'U'I17tl 

" !!'11 ?Ill 1 fl'U i iJ f1 ?lll'l1 7 tl~ 1.1 M1iil ~'U "1 '" {)iJ i iJ!j tJiJ UN'U LiJI'\1'U tJ 1fl ti'ltJml'U'\1'u~ f:h1iJ~l'UiJ'U 
" " !f1~tJ~~l'Uril~ij"''U~ll ff"'11'11'U1UU'U !*'UiiJ 12 13 ~ i\Pl!"'Un~n'tl~~l'U 

\Pl{)f1 : \Pl{)m~'U';{)UiJiJ panicle {){)fl~1.1?lltJ~~ ij'U'U'I1'U1UU'U \PlVfl'\l'Ul\Plt~f1 jl'UU1JiJ 

" hypanthium 'I1'Ul 1.1?lltJutJm~'Ufl~iJL~tJ~ fl~iJ\Pl{)fl 5 f1~iJ ff'\ll1 Lf1n''J!'Wfl~ 6 - 15 V'U n'll\l~W 
" 6 -7 V'U i'~'~ij",'U fflll\Pll?11.1flfl~ll'l1'i.n!!U'U 

. " 
Nl1 : f-l111 1.1~H 'lluu'U{)'Ul!m~'U 'l1.1f1l1ll j '11 7 tlIfl{)1Jfl?lll tiitll!ftfflll\Plll1 ~1lJ ~\Plff'Ul1 

'J'j7tlI'VI1~1'tl 

http://localbio.mnre.go.thlhtmllsearch%20projectiumnardcharoenl2549/pathurnrachaw
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.1 1 .. 31 111': 111 31 ~ 31 ~ 31.1 ~ 31.1OJ OJ

5. u':i~ tJ"ll''U: 1l1'Uffl;j'U ~'Vn t'Uf) ~ll ':ifftNf)'Utlll ~1l1l11Uflu':i~1l'U-l'Ufl'U~111fl1 Uflu11l 

.... 1 ~ ~ -: .4 4 ': Q.I 9J 0 1 Q.I lfl ~ iJ4 ... 14 
Uff'Uu11l':if)'U Ut1'UlnH'If.)~tfftJ 'Ul11'U"'lml',,'l"ll''Vllm~llnl'Vll':ill r./ffllfl'Uffll'U 1'W':if)'U ttfll1ll tu(lf)fl • 
rp ~: ~ ~:II Jd. 4' c! A 1 I J! d1 :fJ 

flU U':i~fl'UUfl"ll'l 'l'U UtJ'U111 t'Uf.) 111 m:;'Wfft11"f.)~f.)f.)'U Ufl'Uff"ll'lll::it':if.) "l t'Uf.)f)f.)'U'UH'fI:;WtJlI tfftJ'U 
'I 91 1 

~HU(l:;ffJjltffllf) t11UWl't\WU':i~llltu t~f.)tJ1fffl'U flflU~~1~tJ1fl 'l,*lhm~1l1'U f-h ~1 r./(l djmvf) 

flltJ'l'U '1 ,*i''UU':i~ 'VllU 1~ tll~ll riff.)''Wtll~ll'1,*i''UU':i~'Vll'UJliJ'W'''lmll~ll ',*'Vlltfl~f.)~t;J'U 'l1\'t~'Ut~l 
" " 'Vllfl ':i ~1l1'l:d llI')'U th~ll '1 ~t ~'U ff1'W'lJ f.)~ ff H tfl ~f.)'U 1i 'U Vfl ':i '11\'ijfl1111'Vl'W'Vll'W!i1'W!~ lU"~ til f) 

m:;1l11:j1~~lln'W 

(http://www.dnp.go.thlPattani_botany/ 

http://picasaweb.google.com/lh/photo/ 

http://www. wangtakraLcom/panmai/images/panmai/341.jpg 


http://www
http://picasaweb.google.com/lh/photo
http://www.dnp.go.thlPattani_botany
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~ ~ ~ ~I ~ ~ ~ ~ 
fl1·HlI·H.l1JVf<jf'i:Y~'\.J tVf1 (Preparation of Medicinal plants) 1J1~fI~'U~1tJnlHl~HH)flVf<jf 

~ ~'" I ~ ~ d I I ~ 10) .. ~ 
fI'~U LVf1 fl11!f1'U1I1~Ul~Vf<jf'i:Y~'\.J LVf1 fl11!f1'U'i:Y1'\.JlIH"l 'lJ~~Vf'll''i:Y~'\.J!Vf1 fl11!1I1U1JVf'll' 

m.jU'Vf1 fl11vh 'l,r'i:Y~U 'Vf1n'lJ'\.Jl~!g~fI~ 
(http://cyberlab.lhl.ku.ac.thlelearnifaculty/agriculture/agri02Ilesson.htm) 

f,V 4 AI cd '41 tI • 4 41 "l <it Ij) QI

2. fl~lfI~fI'W<jf'Vl~~ L'\.J1~fl' (Family) '111~ genus !~U1f1U L~U L'lf'l1f1f1'lJ~~ Chemotaxonomy 

~... ... "I ""''I~'''''' 13. il~!fI~fI'W'lf LU1~jlf'Vl LflfllflmflU ~Wtl\llf1 Botanical Ufl~ Chemotaxonomy 

4. fl11tl~!ti~fll~u..t1 'l1Yi'll'~\l~tl~!ti~flfl11 !rJuvh1~ij~dLU111~!'Yljlf''VlU 

~ 11) '" 0 '" ~ .,. QI "tl\~ ~ ... ...,.
1. Vf'lf'i:Y~U LVf1'Yl\l~Ul1J1'i:YfI~ 1I~Ulfl1'J~11\l!~flflfI'I:Itu m\lflll~~ !'Vt'Jl~Vf'lf'l1f11f1<jf'\.J~1J 

nfI'I:Itu~flti'lf1tlU'I1 ~~ij~~~~~tlU l~muVfl~Yi'll''i:Y~U''Vt1~'I11fJlf1UfI~'lJl~Uflfl'\.l ~~~1I11\l'i:Y~'U~dl~ 

'j ~'Ufl'J~'U 

d d 4 tdd" d fatI 

2.6 !1JfI~ !fI'U!1J~lIf1!lI1J'YlUfl1 !llIfl1'J!fI'UfI~'\.J 'Ylf\lfl\l~Ullfl~tlfl 

3. !~'U~1mh~L,.r\lflqtlfl1f1'lJ~~Yi'lfI!~fI~'l1ij~ l'lfU 'Vt1f1 ~4 ~1 m~'l11fJ~1 \l~nm~l~~L~~'\.I 

LU'l~rl'\.JI'I1~llj)~ijJl11~1J1ru1J1f1 "'ll,.rijl1~1J1ru 'i:Yln::mfJ~l ~~J'\.J~~fl1'H~'UI~U11'\.J'lb~q~u~~ 
'il:: ll11111J1tu n'1 11Znl V~1J1f1f1"h 

http://cyberlab.lhl.ku.ac.thlelearnifaculty/agriculture/agri02Ilesson.htm
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1. fll'.il~-;v:lJi1tldl-1UU1HY\Ol .w'lfff~'U ''W'.iff\OlffllJl'.i f;)ffO'\Olffl'.im)flq'VIi'~~ 1\Olml1.w'lfff\Ol 

SI ... ".0\ ... ~ 0 11)" ~ ... VJ ,~ J/ .011 <!I Q

lJ 1911JflU Utl'll fltl ~tl'lll'W tltlU tI~fll '.i 'VI H l'U 'Il tl-11 tl'U L<lJtlJ U'll ~1J tl-1 fl'U LlJ L11 ff1'.i IfllJ 'U'W'lflfl\Olfll'.i 

l'l1~tI'UU'l1 'll-1 

" 
2. fll'.i 191-; tllJ i1mh-1u1J1JU'!\'-1 lri'U fll'.iiJ'f.l-1O''U fll '.illhiYml1fl ~n'U'V1-; ~ Il'll ~fJ1J fJ-1 fll'.i-r1 l-11'U 

II) "..l '1 '" .01 QI' SI 0 'I SI SI P ".oI..l d 1 SI'Il'f.l-1ltl'U LC)flJ'VI'f.lg 'U'W".Ifff\Ol fll'.i191'.itllJ911tltlHU1JUU11~fl1'.i'V11 L11U11-11'l1t11ti'VIn\OlI'.i1U'll~ 'if 

~tU111Jii~l l'W'.il~~tU 111Jii~~-1'il~-r111 '!\'ffl'.ilhflqJlfi\Olfll'.il'l1~tI'U u'l1M'~ 
..l1 Sll • 1 J/ '" SI 1 ~ VJ.I ~ 1fjI ""..l3. 	 '.i~tI~n'lll'V1 'If 'UfllHn 11'W".IfU11~ \Oltl'YI1 L1J\Oltlfl L1J U1'l~tI'f.l\Ol 'il~ 'lf~tU111JlJ'V1 20-40 

,. , ... 14 1" ~d 4 
tl~ffllC)f'll'C)ftlff ff1m 1J'lltlflU'll~ nfl 'il~ t'lf~tU11.Q lJ'VI 30-35 'f.l-1ffl1C)f'lllC)ftlff 

4 II) SI "'~..lSl"''''.oI .01 .oI..l '" 
4. 'W'lfff~'U L'W'.imHfl1'.itflU L'U'YIU11~ lJ\Ol W'U U1'l~lJtl1fllff11ld'Untl'UU'll:':11'llm'lltl-1fll'.ilfl1J 

ff~'U ''W'.i '~lri'U 11'lll'Ul'U 

fll'.iffO'\Ol.w'lfff~'U ''W'.i~'f.l-1d'f.ltli1'f.ldl~ l'!\'ii'll'Ul\Oll'!\'l~fl'll~ (comminution or pulverization) 

li1tl~'illfl ff1'.i 1hflqJ'il~tl~flltll 'U 1C)f'llal'U fffll'W Ntifl11~6FH'll~'~tI\Ol ,rttl '~fflJHffO'mf1t11ffO'\Ol~ 
".1 ' ~ '" II) 1fjI::'I .01.0\l11lJ1~ fflJ 'f.l~fl1J'.i ~fl'f.l1Jt11 'lll'U 'U 'il~1'I~ Cllt1'f.l'f.lfllJ1 1\Ol tlfl1'.i U\Ol'W'lfff~'U L'W '.i 11 '1JWHCl~m tI\Oll'W 'f.l 

'l11Cllt1NU~ lC)fClaUCl~1~lJ~'U ~r:i1'1l 'f.l~.w'lfffld 'U' 'W '.i~ 'il ~ fflJ HffO'mfltil ffO'\Ol fll '.i ffO'\Ol 'il~ fflJ \I'.iW 

t:iWlfCl all91fl'f.ltlm'Cl~Jlm ffO'\Ol''''l t'l1 fflJHffff1'.ilY1flt1J t~lJ 1fl~ q\Ol 

http:LC)flJ'VI'f.lg
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'41 Sol""1" ..m'UJ8(J'Vt'tHUd'1-! 'Vt,. A'l1'JJ"UlVi ,afla-.1 . . , 
(V ~ OJ .a "I ~ QI .:!t Q.I ~ ... 14 .::I

1. f)1'j'Vi'lJ'Vi'H)IPl~Yf'1fff~'lJ !Yf'jU'Vi >1f11'i1Pl~IillUJtJ11 (longitudinal cut) 'Vi HllPlflLlJ'\..q;lJffm r1tnJ 

(rectangular or cubical cut) ft8'lJlJfI (grinding) lf1t1t~tfl~tlnJflUlJlJ~N~ fl1lJ'1f'l1f1'Utl>11IPlq~1J!Ln::: 

..l .., I! <!I <V <!I dllJ 'JJ.l I"" dill 'JJ 
'VlUIPl fl'Vi fl>1 1t1 t'1f'lJ 'j 1fl'Vi 'j tl'Vi 1 'U'lJ 1f1'Utl>1 'Vf'1f'Vl !fI'U'lJ tl~fllJ'U'lJ1f1'Utl>1IPl'j:::umnIL '1f 

~1'lJ ffl'j ~n'U'lJ 1f1 i 'Vi qJ \1 ~'Vi~'lJ t1t1'lJ mrlJ 1 tJ Vtl tI efl \1'lJ 1~'U 'lJ 1f1 ~tnfl'Vf tl~ \1 :::ntlfl ~h'lJ t 
1Pl~!tflH 'Vi~mfl~tl>1lJ~'1fUfl~fI (cutting mills) t'Villl~ff1'Vii'lJVtltltlJ LtHitlfl1,j' U~~'j1fl~mUtl11jLff'lJ 

A ..l '" .1 .., ..llll 'JJ cj ....li" 
i tI 'U'lJ 1fI 'Utl~Yf'1f'YIlPltl~f)1'j r1~'U'lJ1~'U 'lJfllJ 'U'lJ lf1'Utl~lPl~um -:)'YI1 '1fU n:::fl11lH'j 1'U~N lJtl!1Pl tl 'i 'YI '1f'Vi~ 'lJ 

tlJnfl !rI'lJ~'lJ 

2. -n'1fff~'lJ , Yf 'i ffflll1' ~1~ tlf)1'i,t'lJ (slicing) 1~tI t ~1j ~ 'Vi~il-n'1fff~'lJ'Yf'i ~U'lft 'lJ 

.. i"..i i1 ='t 'JJtlilnflmmntll\1 '1ftfl'jtl~lJ'lJ (waring blender) tlJ'lJIPl'lJ 

J • J'..i 4 'JJ llJ .. 41 1lI'JJ0 

'lJtlfl'Olfl'lJtll\1'Y1lf)1'itltltJ!'lJilWilYf'1flf1t1t'1fttl'lJ !9nJ (enzyme disintegration) 'Vi'iil fltI 1'1f 

ff1'ilfln (chemical disintegration) 

<!I UJ i"'='t .. o oS! oS! 1 l)I A ,
3. f)1'infl'U'lJ lf1'Utl-:J'Vf'1fff~'lJ !'Vf'i 'VillJ'lJJiHn:::m tI~fl1'ifl1'lJ~fI~ flHff'.iN'Uil~Yf'1fff1!'lJ 'Vf'i 

='t <v" ='t "cj dl: ... oS!", UJ" J' 1lJ" III " ...I!lJ'lJ'Vinfl t:n11J'lJ1f1Hff'iNu'U-:JUH 1l]f-:J'lJlt11ffflflU'YI'iflll]flU'U1 tJ !~tllfl !'1f'lJ '.ifl l'lJtl UJ fl1'jlJfI l'VIlJ 

'U'lJ1~!nflfr:h~1'lJ~1jlm~ff~1-:J~h),u~lJ ~-:JJ1t11ffn~U'YI'ifl9i1J!~11tJ'~~1t1 t'lf'lJ ilJ ~tlfl f)1'ilJfI-n'1f 

4. f)1'iVtltlff~'lJ1Yf'i i ,rn'U'lJ lf1l~fl1J1fl'O'lJln'U ,tJ'O::: In~NmiYtI'~ titlvil t ,rlnfl;JfY'Vi 1 i 'lJf)1'i 

<v..i i <V 0 III "UJ:P .._I ..l UJ ." .1 OJ ..

t;jfl91'lJ 1mtl-:Jmtl-:J 'U'UlJ1'lJf)1'ifffl~ un::: 'Vl 1 I'Vi !~ltl~fllJ'i:::fltllJ'YI !lJlPltl-:Jf)1'ilJ1fl'lJ'UV'lJI'lJ tl~lJ1'Olfl 

" "" UJ_I dl ! 0 , " OJ' A 1lJ..l "I " Ill]fnnU91fllllfllfl'lJ !lJ Il]fnnHl'H'YIl 'Viffl'iffflfl".lU 'U'lJl~'Utl~N-:J'Vf'1fff1!U !Yf'.i'YImlJl:::fflJ'Vill~'Olfl 

f)1'i'YIflntl~cb~!~u'U'lJl~~vht ~~ffl'iffn~~ntl~T1tJ'j:::fl tllJ1!Y1tifY~~~~ 

f)1'ifftiflffl'iffltifY~lrlUil~T1tJ'i~fltllJ'Olflff1!'lJ 'Yf'i(Extraction of Active Constituents from 

" Medicinal Plant) hH,jtl~~U 1~tli~~h.yhn~n1t1(solvent)'il~1~ff1'iffn~'VitlllJ (crude extract) 

.., .1 ='t .. .. UJ dl .. "_I ..l,..1fI tI ff 1 'i fffl~ 'Vi tlllJ 'lJIlJ 'lJ 'U tl -:) N fflJ 'U il" tl ~ fI tJ 'i~ fl tl lJ'Vl1 -:) I fllJ 'U tl~ fflJ U ! Yf 'i91 -:) \1 ~ lJ il-:) fllJ 'i~ flV lJ 'YIlJ• 
J QI .Q e' 4l.J1 r.c::l cI QI 

q'YITi'YI1-:Jlflff'1f1'Y1t11 (pharmacologically active constituents) m'l~tl~fltJ'j:::flillJ'Vl !lJlJq'VlTi'Vll"lflff'1f 

1'Vl til (pharmacologically inactive constituents) ~.:J'1fUflun~tJ1lJ1m 'U tl-:)tl-:Jt1tJ'i~fltllJ i U ffl'iffn~ 
J.<v "I ..llll ~ .., 
'U'lJtl~fllJff~U !Yf'jHn:::ffm1~'VlI'1f !Uf)1'jffflfl 

QI .. I tI Q; ~ .. 0 QI , 0 t" "" 191 Q1J 'i::: ff.:J fI'U tl.:J f)1 'j fffl~'lJ 'lJ I'VfillWfl ff1'i ffl fI fY tl tlfl 'illfl ff~'lJ 'Vf'i U~~ 'YIl 'Vi fl11lJ I'U lJ'U'lJ 

• <v...l.A .. " , i" 'Ill ... ..l'lJil.:Jffl'iff1f1i\1lJ1!J:-:J'U'lJ !!t'I:::!'Vfilt'lfl'U'lJl~ (dose) 'Uil~fl1'j 1'1f'ff~'lJ 'Vf'i 'Vitl~ l'lJtJ'jlJlm'VlmlJ1~fflJ 

(1'fl'lJ1 6l-A'Vll1l!tJMtU. 2547 : 59-60) 

http:Viffl'iffflfl".lU
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t 'Um'HHi~ff1'HJ 1flYi'lffflJ'U i~ni'U~~'e)\!fI~thflty~~lt~'U~tl~ffmni~Hn fflJ1J~~1 i tJ 

J .dI ~o 4.::::..::l IlIQ.::l III 0 III 

'\IMffl'jtl'e)flf]Vlll m'HfI'e)fl~1Vl1fl~fl1tJ m'Hfltlfl11:im':iffMI 11:im':ifffl~ Ufl~m':iYl1ffl'jffMl 

'I !I !I !I 
~ 'Ht'\llJ'\I'U 

. , 
2.3.1 tr"nJAn1'i1'll8~trl'n)t)fltl't1i 

'" " " "I1~1J1 ~lJl1Vl11iii'91 (th:jl'U1i':ifffl~ h~'Ul'j11l1 m'l~tHl.!~. 2551: 68·71) . . '" 
fJtl.! fflJ1J~V11 i tJYim':iVl':i 1Un 'e)'U 111 fll':i lWflffn ~~ij 

1. fllUJ'1l'if8'U~1 (hydrophobicity) 1118 fl'lnJ'if8'U~1 (hydrophilicity) 

'" '" '" 
m1lJ'lftluth (hydrophilicity) 11~tlmll1ill'lftl'lJt11 (hydrophobicity) 'IJ'e)~ff1':i,r'U~~1':itl.!1 

1 iI J.I I )01 jI 

i~~lfltl111lff11ll'jt:ll'U m':it'l~t'l1fl'\ltl~ff1':i t'U1Pi1111t'l~fl1fl Yi~'Ii'1\i~itJ'H1'\l1~1~lllth~u ~~ij '1.11 

11l1l1'Utlt'l tl~~i~ i'U i~':i(acetonitrile) mit'ltl~~I~19l (ethyl acetate) 'I9ltlt'ltl hijl1i'U (dichloromethane) 

tlfl'e) h'ri'e){l1 (chloroform) ili~':il~tllI~I1i'e){ (petroleum ether) HfI~l@1mCJf'U (hexane) ff1':ifft1~'Htl1U 

~~~t111llIWflll1"~ff1':iU'i"lVlttJ1~t'I~t'l1tll'U~1111t'l~t'l1tl' ~tI1fl tl1':im 'e)~ff1':it'l~t'IlV'IJtl~ ff1':i fft1~ 
.-i Eli , «II..l.. !'IiI 

'Htl1U!~tJ UvmlJ'U ff1'U'lJtJ~~~fl'e)'UUt'l~ff1'U '\Itl~ ff1':i t'I~t'l1tl (filtrate)l1 ':itl'H 1J\J1111f1~I~tJUtlm1J'U 

" .::l <v Q,I' QI '" ff1'U'lJtJ~~: fl 'e)'U um~ff1'U t'I 'e)tI (supernatant) 'U 'e) fl~ 1fl'UfI~ff11ll':i t:l ffflI9lUtlflff1'U'IJ 'e)~ ffl':i fff1~l1 tl1U 

~1t1fll':il.f~1111t'l~t'l1tlff'e)~'lfij~~'1l1~1t1'U 1'lf'U Jl t1UI'e)it'l'e)~~I~~ l1~'e)tlt'ltJh'ri'e){lIt1U'~tlfltl i ':i 

ijl1l'U11~tJI8mCJf'U '~'U~'U i~tl111fll':ifft1~ ~1t1m1f1Utlfl ~l1flif'U~~t11U\?lfl~ ff1'UlIlUVfll,ru'i"lVlt 
, t JI J 

\?ltl' tJ~1t11VltlijtlVlN itluni Vlm1Vj'lfij~6'U 11~t1U,j~U1~ff1'U'\Itl~ff1':iYiUtlfl ,~,r'UlJ1Vl~fft1Uf]Vln 

VlN ;r1fl1~n'e)'U~~~'mflff1':i l~u'i"lVlt\?ltl,tJ 

2.pKa 

'" .
~111li1~U fll':iVl':ilmh pKa ~~1111~Vl':i1U€l~f1111ltl~~1'1ltJ~ff1':i,r'UYit'hYiltl'lf~1~ "l 'IltJ~ ff1':it'l~t'l1fl 

'" .
mh~' ':i ~~1111 'U '\l'U~'e)'U m':i IWflff1':iff11ll':i t:ltJ i''lJfl111l1~'U m~H'lJff'\l'e)~ff1':i Yitl~l 'Ul ~ffl':it'l~t'll fI 

'" 'H~tJff1':ill'\J1'U~~fltJ'U~1t1m':i'Htll9lml9l'H~'e)\?lN1Yitl~ 1 ·2 11t119l ~l1fl,r'U~~fft1~UVfl ~1t1~1Vi1t'l~t'llt1 
, "'. 

NffllYiUtlfltltJm~'U fftl~i'Ui~ ffl':iYiillu~fl~1~~t'I~t'llt.JVdt'U tvJff'\l'e)~ ~1111t'l~fl1tl(i'\JVl;6 (organic 
. '" 

phase) ff1'U ffl':iYiUVlfl~1~tJ':i~~1~'U 'tl'e)'e)'\J ~~t'I~fl1tltl~1'UlvJff'\Jtl~t11 (aqueous phase) 
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fl1Ujfl~fffll'V'l (stability) ~ 2 lh~lfl'VI tit:! fl111JjNfffll'V'l'Vl1~lfl~ (chemical stability) U~~ 
A dA 

ml1Jfl ~ ff fll'V'l'VINf11t1fll'V'l (physical stability) fl111Jfl ~ ff fll'V'l'llt:!~ffT:H)~ ~ ~ 'fl ~l1Jt:!m~m'Hfft:!1Jfffl1tl 

(degradation) ldt:!~'II1f1m~U1'Ufll'j~N "l t"lf'U hydrolysis, dehydration, isomerization U~~ 

racemization, decarboxylation n'fl ~ elimination, oxidation, photodegradation nfl ~ complex 

~ 9I.Q QI f/ ad Q; ~ i A <V lit J <v I " 
interaction 'j11J'VI~Uff ,m~~fl111J'jt:!'U ff1m'flflflWCVlli'j'j1J"If1fl'VI'llflIU'W tJ'jfl'W1Jfl t1Jmmflt:!'fl11m 

'II , 

t:!'W;~iJm11 i ,r!f1fliltymi 'Wf11'j!Wf1 ff11 ~~tr'W;~iltl1JIWf1ff11Vi llii"lfitJ'j~'W l'V'l 'j1~~'fl111J'fl~~1"l 

~f1'.h i fltl,.r1 i tJf1n'VI~ fft:!U'fl11:IJfl ~ fffll'V'l~t:!fl111Jft:!'W 'II~ i ~i1if11nj1J (incubation) ff1'j~1VdH~ 
'II , 

~w11t..1ii 80 111t:! 90 t:!~ffll91m~tlff !~'W 11'fl1'W1U 10 U1n UU11l!VtJ-3 imh (water bath) ffl'jViQf1 

'fl111JfvuiJf1~flWff1J,j~iltJgtlu'tJ I"lfU lf1flfll'jIf11~f1~1Jn'U (clotting 111t:! aggregation) Ufffl~1 

1m1:IJ f t:!u 'tili,rff1'jff~1 tI~111;V~f11'j ItJg tlUUtJ M i 'fl'j~ fffH'VI1~I'flii itJ 'II1f1t~:IJ 

'II 

f1UIWf1ffl'j t:I1\l ,~,~Utlf1fl1:IJ 'fl111J1j,r1'1lV~ ff 1'j U~t:!l\lIWf1fll1J'IlU lfl'llV~ i :lJr"~ 'fl(size) 
'II 

111mh11trf1i1JIt'l~t'l 'Il6-3ffl'j I"lfU fll'jUtlf1ffl'jHiiflt1W~li'j'j1J"Ifl~~'JtJ Sephadex LH-20 column 

'rlldlffl'j~1j'll 'W lfli1JIt'l~t'l i mY'll~Qf1"1f~ 66f11Jl\l1 f1'flV~1Jurivu ffn~ii'llUlfli1JI'fl ~t'lI~f1 I~'W~'W 
~~d'mmflf1 ffl'jfll1J'Il'W l'fli1JIt'l~'fl \l~ ii tJ 'j ~ iv"lfu6f.h~1J1 f1td V ffn~I~U6~r1tJ 'j ~ f161.11'W ffl'j H ff1Jii 

'II • 

'Il'Wl'fli1JI~~t'lUflf1~1~nuu~~,r1if1~lflfl~n'W1Jlf1 ~~,hhfuflf1VVf1\llf1nU '~tllf1t:UV i~ nonnal 
'II • 

phase 111t:! reverse phase 1I~11lf1tWf1ff1'jmrllu~1fl Sephadex LH-20 Vit:l1fftl11~f1fllmtlf1ffnfll1J 

'IlU l'fl i1Jlt'lfJ~ 'II~ffl1Jn{lUtlf1ffnU~f!'VIi'~fll1J~6~f1n '1 'W1J1~flf-3itJ'j~U~ '~1jq'VIi'Vl1~;hfll'rl 
Vl \lI~l1JU Uf11'W m~U1'Wfll'j IWf1ffn Df1~-3itJ'j~ 'U iJf1llj'fl-3~1~Vml:IJ f 6'W ;~fft'llfl~1 f1t'llmi1 

Uffl'j 'jU f11'W'~ i1itil~'fli tJ'j ~U66f1 '11lflffl'1ffn'fl'VIN'111fl1'V'1iJf1Vilf11'jffn'fl~1V~1Vilt'l:;t'llfl~l~1 
y t ~ ~ 

n'Uth'~ l"lf'U l:lJlilU6t'l 1:U6Vilff1'jffn'fl i 'UcMW1lfilUVt'l '1 ,r1l,r~ffil'VI (tJ'11ff'lllmh) 1I~1 ;~\l~ffn'fl 
• JI J,I" , 

ffU ffn'fl Vi i~tr'Wti1Df1fll~ ~1tJ11JlilU6t'lIVi6 i ,rul1i '1111 '~iiitJ'j~'W~'fl1J 1~1tJ 1'rl'j1~ i tJ 'j~U 'II~ 
'II JJ 

'fl~'flltJ:lJln'Utll i 'Wl~111Nm~'U1ufll'jffn'fl U6f1'111f1U eJ~ff1:1J1'j{lti1~'fli tJ'j~U6t:!f1'tJ'~~1flf11'j 

f1HN~lU ultrafiltration membrane i'fltJi~UH~'Wf!tyty1fllf'l''I116l1H'\'u~'Wm~tJ~ "lf1t1'riffl'j~TeJ~ 

1~ hl'~l'W'tJ'U'WII~'Wmv~ ffn~ii'll'Wl'fll:IJ It'l~t'llgf1t'VhJ'W~ll~ffl1Jl'j\l~l'W l'll6~11~'Wm6~' tJ i~ 
tlml'U ltJ'j~U~~1j'llUl'fli1JI'flf1'fl i11ruJU'~ffl:1J1'j\l~lUU~Um6~ itJ'~ VdNh~~l1Jff11~'II~. " 

'II 

IWf1~1fli1iu'~~6~ii'll'Wl'fll1l!t'l~~ imYf11l2000 amu ffl'11lUffll~ii'll'Wl'fli1JU'\~~lgf1:1J1f1'11~~ 

http:fltl,.r1
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~~ffl:lJl'Hl tWfll:lJ!Clfl,,~ij'IJU1~t~flflil 2000-3000 amu ,~ l~~ffl'Hl~!t'VI~f.ilU dialysis tubing • 
fl6fl:lJl ff~ff11":;"ltl~'"lfl"1~~eld flltlUelfl 1~~1th~tHI~tJflnm~uHlu tubing 

..~ AI 
5. aAVlB1 ~BUUJ 

fft~ el~lmflij(Stereochemistry) t~'U i'l1ltflij~ t~tl1nU1~tI::;el:;~el:lJ1U llJtm~" ~~ijii'YIi'VI" 
~ eJfll1 tWflff11~ijq'YIi'YIl~~1fll'VI u,,~ fl11ti'U'VI U til tdtl~ lIlfll'U 11 'iJ ~U'U ijtlnr'I1t1<Jfij~ ~ ~1mlltl~1 

'j '" ~ '" ~ ... "I «II '" 0 '" J
l"fl'iJ~tlJ'U chiral drug ~~'UUt'YIfl'Ufl IUfl11tWfl chiral compound 1I~:lJfl1llJfflflf1!:lJlfl'IJ'U . . .. 

1~tn111llffl:lJlH1Uli~161CJ1t:lJ61 (isomer) 66m~'U11 "ltl<Jfij~~~HN'IHn'VIYi 1 'U6fl'illflU 

ff~ffl:lJl1flUli~ stereoisomer 66m~'U 2 'l1ij~ tiel enantiomer u,,~ diastereomer l~tI~ enantiomer 

"'i'j d~ ..i", "'..; ~ o:t
mJ IlJmQ"'YItlJUfll'VIm~'iJm"ll (mirror image) CJI~fl'UU":;flU tU6~'iJlfl enantiomer 'YI~ff6~:lJ .. 
'ltlH":lJU~'YI1~ tflijLt"~fl1t1fll'VI tl1ij6'UfiU ~"l,r'U~"l11,iffllJ11(HWfl enantiomer el6fl'iJlfln'U~1t11fJ 

d... lII"O.,..il
mflfl~'YI'l1'U~ conventional reversed-phase stationary phase !~ ffl111U diastereomer CJI"l :lJt"Q" 
! lit IliJ'p ~ ~ QI QI ~ Q 0;4 Q , Q.f 9J 

'VI"lffM !:lJ !1l1lJU m'VIm~'iJfll"llCJI~fl'Utm:;fl'UUU :lJfltufflJU~m"l Lfl:lJU"~flltlflTVm~fl~Hfl'UU1~ 
.. 

..e ... " 
'O"lffl:lJl1mWfl6elfl'iJlflflU~1tJ conventional stationary phase ,~ Uelfl'iJl0Uff"l ffl:lJl1flUli"l 

diastereomer el6m~'U 2 fl~:lJ fl6 optically active isomer U":; non-optically active geometric isomer . .. 
l:lJl"Q"Yiij optical acti'l1ij~Uhjijff:lJ:lJl~1 (symmetry) fl1tJ''U l:lJt"Q" hjffl:lJl1f1~tlUl1U 

, I II , 

(superimpose) nul:lJ!"Q"Yil~um:;'iJm"llnU'~ 1~tJ111'1l1:lJmQ"'l1ij~i1 'iJ:ijl1~m1'Ufll~tl1elU 
.J I ~ t Jt . • 44I 

tetrahedral carbon atom 'YIU~fl~l~flU'YI~ 4 11l,! CJI~ chiral molecule 'IJ6~ lactIC aCId 'VI:lJ central . .. 
stereogenic center 'il~'1iih:;U1Uff:lJ:lJlmfl1t1''Ul:lJI''Q'' (internal symmetry plane) (lllYi 1) ~"l,ru 

lactic acid ~"lij crural enantiomeric form 2 UUU l'U'VI1~~Hn'U,r1:lJ propanoic acid ~"lij1:;U1U 
'I 1 .., ~ f f ~ "'i o:t 

ff:lJ:lJl~1fl1t1!U :lJI"Q"'iJ"llJU achiral molecule fl11:lJU~flmn:;111l~ enantiomer 'VHffel"l fl6 :lJ 

llfimtilnU crural molecule 'l1ij,,~u'~U~fl~l"ln'U H,,:;ij fltuff:lJlJ<U~'VI1~fllVfll'VI~U~fl~1"ln'U~1t1 

~"lI~U!l1~l,rij optical activity 1'Ufl11112:j'U1:'U1UUff"l1'V1"lhi' (plane polarized light) '~U~fl 

~l"lti'U eJdl"l'1~~llJ enantiomer ~~ffel"lff~fl-:jijfltufflJU~Ul-:j6dl"l~!l1lj6'Uti'U (identical) t<MU~" 
11"6lJ!l1"1 fl11":;" 1~ U":; 'If6l,!" 'YI H ff t1l fll ~1 ff 1 fl tJ U1>3 <Jf ij" 11j 'U ~'U l'U i1 'iJ ~ <U'U ijVl,HW fl 

enantiomer 1,ru~~'VIi~1t1 HPLC Uelfl1l1fliffll1!ltJfl chiral drug 'UL~"l~~ffll1m1lJ'il:;ijtllJl.r 
)I 

simulated moving bed (SMB) chromatography 1~tlfl11.yhhl'tfi~ diastereomeric complex 'llfl,r'U~~ 

UtJfl~6 11l~1V conventional reversed-phase chromatography 11;6flel~lJl.r~U11~ immobilized chiral 

stationary phase (CSP) 
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d 0001 .d J 0i,V I .d~ 
fl111JffllJl'Hl 'I, 'U O1'H'I~fllt11Jm11Jff1fltylJlfl 'VI "l~ C}J'.;j \I~'fI1 11 'VI HU1lffTn1~tl..:.101'HI~" 1t1 

111tl 1U"~"1t1'1 'U1Oi1lh,,~ft1t1"lfu~ i,~ A~tlnlflffU d1flty'Ch'U'I, l1qJA~'U ffU,jl~fltl'Uf)'U 'VI~U ~..:.Iij 
\II I 

iI Q.I Q,I 'JJ ", QJ d 'i, 4 .... , Q Q.I Q.I .. 'I,1fl Hff l lHY" 'U C}J''UC}J'tl'U1J1fl'U tl tI~l..:.1 fl'UUfl~ 1J tl~ 'U ~ "lflH 'U ff .fl1~tlffl:::U ":::111J~1fl 'U ff11 tl'U"1 'U 
\II I..4 ... 1 QI Q .4 ",I d.::::. 'j} .c9 ....s Q,J 

fI'.fl1~lfl" tl111tlffll1J 1 ~ fl tl'U A''If..:.lC}J'tl'U ~ 
Q,I

-3'U 'U fl1l ~ \111 ru l(1.:J ff.fl1~111611J II 'U 'U 'tI tHff11 '"' 1fl ty'VI 
\II 

~6.:J 011 fffl~ 'U6fHl1 i1 tl \I1flfl111Jii 'Ii1't1 tl..:.l ffl1:::dlflru~..:.Ifl~11 '1 'Ufll'uiitlfllOi1'th fl::: fl1 (Iii miflfl11 
" 1 ., JI 

,yb11l-;h ff..:.ll1ll1ij6'Ufl'UV61J":::"1t1'1,'Un'Uu,,::fl'U (Like dissolve like) 1'lf'U flruff1J,j~ff11dlfltyii'li1 

~fl11AiitlfllOi1Vilfl:::"1(111~tllOi1Vi 1fl~"l(1~ii~11'li'UA~tl1fl'U i, 'U ff11ffti~ 
2. fll1l1f1~~'l 

3. m~1::lHU 

• I \II 

ff.fl1~'tI6..:.1.w"lfff~'U 1~1l1thlJlfffl~ 1'lf'U11J~~ 1~wh'Ui1ii1't11J'U tl~1Jlfl fl11't1 ~~1't1 1J'U~1flU 

tltlflfl6'U 1~tlO1lffn~~1t1~1Vi1fl~"l(1f)'U'Vi~u,jl~U)'Vl1uii~11'lf'U il1~lL~U1Jth'Vl6{ L~'U~'U Un'1;..:.1 

iilfllfl.w"lf~A11 ii61lIffn~ ~tlli'1U~1Vi1fl~" l(1~ll11J l::;'lnl 

2.3.3 lBfnnlftA 
\II 

i'~'U1 V'U'Vll1\.!1lmW' (2547: 85-89) f)~111~tlff~1l~..:.IU 

lJlLC}J't:mi'U (Maceration) Arl'U O1ll11Jf) ffl:j 'U 1~'jf)'U~1111"~fl1U\I'UAif61ttl'tl tl..:.l ffl:j'U 1~ l 

~tl'U ~1JL!,,~~1Vi1fl:::"lUffl1Jl l (lU'Vll fl~:IJt{;'11lfl~fl1(1tHrl1l1::: fltl 'U.fl1 (I '1'U r·N ffl:j 'U 1 vtltlt"lf)1J1 1 Ii' 
fll ':i1111fl ff~ 'U 1~H111l11 i, 'U .fl1"lf'U:: ~ii rhTI ~ ffU 'VI i 'U1Oi1l11fl::" 1(I ~A11 1J 1:: ff1J ~:: Vi 11 ~ 'U 

l1fll'U 1'U 7 1'U 'H;8\1'Uf)'H.~ ..r-3tl-3 fl'1l'j~flo'U~lK0>3fll'jfl:::fllUfH)f)lJl111J~ 'I, 'U1:::w;h~~l1irnrH 
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" JI, • 	 , 

fflJ'U i 'V'IHl ~ 11'Ufl11 1 ~dl1~ 'U fl r~m111 -rifll YhJ~ml t~ 1~fl~f)l'j fft1ll lijflm'U fil'11 'U llnrtl~~flHH 

IWflf)lfl (marc) flVfl\llfl,r1';lrt::rtlll iif)l1fft11l~t'I1lJl~fflJt1'U-ri'l1ff~'U i 'V'I1 ~ljlm ~ff~N'I11V 
.l A d II) , q "'" i .9 0 'l 'j) , 'II) JI' "" ~I "''''' d'l ,,'" 0 'j)

!'UflWfl'¥lllJU~~ttH1Jlfl'Ufl !'l1'U 'U llflfl G]1,;j'¥l1 'I1VV'U11lJ l~l,;jll1 \l1lIlJ'U11j'Vll'l1~1mrt::rtll1'Uflll 

Urt:: tdV,;j \llmrl'U iifl 11 ~ i~L.fffl11lJ~V'U~,;j! 'I1lJ l::fflJt1'UflU fft1llffl':i~ i 1iYl 'U ~Vfl11lJ~V'U U~ 
JI , 	 I I , 

iif)l':ifft1llU :Ufl\l:: i1ifflJ\lHUI11fl,;j \llfl i1iflVlIljf)l':ilfli1V'U l1~fl,;j 1911'; lrt::rt 111 !1iVff11 L 'U ~lJ'U i'V'l':i 

<!/ ... .9 ... ".1 'I II) "" • d'l 'j)
(I::rt 111flVfl1Jl\l~':i::1l'U'I1htn~tflllfl11lJfflJ¥:lrt'UV~fl~fllJ':i::flV'Uf1lll t'Uff~'U I'V'I'j U(l::~1Y1l(l::rt 111'¥1 t'l1 

';1L"r~m 11~1~V~fl1':ifft11l'l1::~flrt,;j ~~ hit'l11Jl::~\l:: i.fffft1~ i 'Umw~"'v,;jf)l'j ffnllff1Hhrity\llfl 

fflJht i'V'l':i\l'U fflJ\l 'jru' 

f)l':ifft1llU'U'UlJ11G]1flt1i'U'l.ffn(l1'Ul'U ~~lj~~llutlrt~ i.ffiimG]1v{ (mixer) 'I11vlerilJ~' 'UIG]1V{., 

(homogenizer) m,hlJ'; l' "r191(1 a-ri'l1U~flVVfllJ1tlV'U';1f)l':ifft11l li4V(lll':i ::lJ::n(l 1f)l1fft11l ~fl1Jl 
, , 	 .. 

il11lht 1 'l.fflfffl~l1ljfl11lJ(i~	~lfi'U 20,000 lih~cH 71lJ' 'Uf)l'jfft11l1; lJfliiilh f)l'jfft1ll~rt~'j 19111,1 

,...... ",;f 0 'I 'j) .. d _I : 11). I ~ " 11)" .9 
(ultrasound extraction) !t~11i'l1(1)l'UV1\lm t'l1lf1~f)l':iltlM'UUlJ(I~'Ufl,;j'U1IlJl1J'U!'V'IVn)flfllG]11l G]1>l .. 
m\lljN(I~Vf)l1ffnfl 'UVfl\llfli1m\l';li"r!filltl6m1l1VVfl~11li''U (oxidation) ~tJffl':i 11l1l~H 1'V'I'j1:: 

.dGJ9I 	 4'oq9J~' t d 9J lII ",li "'0QlQ,I 

~ru::Yl L'lff)l':iffflllVl:lmlG]111'U m tmflll'l1V>l11>lllrt::lJmfllflU'¥l':im~1 IlJ 'U~1V11(1::(l1lJ 

l'V'lV {iflll:li'U (Percolation) lf1'Ufl11tl~VlIi"r,r1';1 rt::l:l1U i 'I1l:lF-il'U N>lffll'U ''V'I':ifldN~l~ 

'W ~VlJ t1'U(I:: l:l1 uff1nhtityvvfl1Jllll U i ~lfl~fl>ll'V'lVnfll(11~tJ{ (percolator) iinn,; 11'V'I v{iflll:li'U 

timllN>lfflJhti'V'l':ilJl'11:tJnt1'U,r1';1(1::l:l1lJtlV'U 1 ~1 ilJ>l !i4i1'lM'V'IV>l,r11~lJ~u~-nlvu~ 'U':i':i~N>ll1l:l:: 
~ " ".9""01 ~ "''' 	 ~ JI JI 'j)'l1'UMi'UI'V'IV':i ifl!l:l!~V':i 91{1lJ(lfl1::lru::!1J'UflVl:llJ'U (column) tl(llfl!Ull'¥l{l 2 ~n'U 1~1I~n'U'U'U\l::fl1N 

ni1~1'U~1~ li4Vfl11lJff~1l1fl i'U f)l1'U':i':i1N{lfflJ'U i'V'l':i ri1'Utl(lllJ~1'Uril{1tJ1l1Ull i~ 1i46~\l::ff1lJl':i\l 
... II) '" <!I "<; "1 ""I JI.. '" 0 <!I '" fl1'Uf,jlJflm1f)l':i !'I1l:l~fHffl':iffflll'l1':im'V'lV':i tflll:l~\llm'V'lV'j flltl!~m I~l !~lJ~1'¥11l:l::l:l1fl'l1':iV~1 

';1(11lJ (menstrumm) (I~ itl' "r1::~'U,r1';1(1::l:l1fl~{lt'I1i!flffll'U ''V'I1 (solvent head) tl':i::1Jlru 0.5 cm .. , 	 , 
l1{1 i ~ 24 i'11lJ{I ~{ltlriVlJ,r1';1l:l::(lllJ' 'I1l:lF·h'U N{I fflJ'U i'W1 i'UD~':ill~111'V'1i11'l1lJl: 'V'I!VlJt1'UI~lJ,r1• 

o 'I' "I _I A , i" "q "<; ... "'i'
'¥Ill:l:l:llfl !'I1lJM tlJ!16fl~ Vfll 'I1U'I1,;jlf1'UI'V'lV1 tfll(l~\l'Uf)l1ffnllfflJ\!':iru ~llUfll1~11\lfffl'U\llfl 

l'V'lv{lflll:l~ ri1'U~1l~lfl 'Wll'V'1v{lfll(l~~!~'U i ~i{l'l1lJll':i1lJt1'U'Wl i tlmfl{l 

iil'V'l V n flltli'U ~1l1f1'Uiifll':i ffn~~~til'11 i''Ufll':i fft1ll ffl1 \l1 flfflJ 'U i 'V'I'j I I'U 'U fflJ \!':iru'Ul:l::'~ 
" i.P. 9J ',Q.,::i J'at" d 4. 4 CI 0 9J ~ QI ~ .t:i .ct~fl~ "l!fl11lJ':iV'U 111'l11i'UlJ~fltfflJ flV Itll:lV{lf11m(l::l:llm!(I~ i 'l1n(ll L'U f)l1 fffl~'U l'U ll{l'U 'U \l{llJfll':i 

~1l11 tll:l {II i4mvilJtl1:: irVIn fll'V'lL'U m1fft1~ fflHI:: L.ffl'wv{lflll:lIf1i1{~vt1'U11(11 eJ~1 lll:l:: 'l "rljflU 
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... ,.4 1 6i"" " fll'J ffMIU1J1J91'EH'iHN(Continuous extraction) 101 t1fll'J ~ 'lf9Hlfl91LCl91WflH'YI'JfH91fl'J (soxhlet 

.II ~ :;>t 1 6i" '" • .II '" '" ; .4 lq"'" " '" '" '" extractor) 91~LlJlJ'J~1J1JlJlOl IOlti ~'lfm'YI1Cl~Cllt191~lJ'IlflLfifllOl911 Llffl ~1Ol'J1Jfl11mfllJ1l1fl~'YI91~UlJlJL'YICl• 
• "'" ... lq : '" .., ,J lq_1 JI .:, '" 6i '" " (heatmg mantle) i1'Jfli1lJflfI~ tfllJl 9l1'Y11Cl~Cllti !lJfI1'lflJ~'J~Li1t1'1:1lJ ~lJU'C11flCllJ911Cl~m tlJ'YIlJL1JfI'J 

(thimble) ~~1J'J'J'Il fflflJ L'W'J L~ ~1VilCl~Cllt1'il~~·hlJ~HfflflJL'W'JJlutl1Jlafl '11L~flV"1lllJ m~~~ 
"_I ~ lq '" .4 '" • ~ "'" <I •fI~fllJ 'J ~ flfl1J t lJ ff~lJ I'W 'J \JflfffllOlflflflm Llffl 9l1'Y11Cl~ Cllt1 ~ lJ Lflfl91U'YI'Jfl91 ~ U911H1J fI 'J (extractmg 

" JI , 

chamber) ~~~~'J~I"i1J 'il~ LnlOlfllll'ml1 ffl 'JffftlOl 'il~ Li1Clflll'1JCl~'111lJfI1'lflJ~1lJtlVlJL'lflJU lllJ m~::l1~ 

'" " fll'J fffllOlfflf\j'JW 
• JI • 

infl1'J ffftlOl 111J1J~'EHUfI~umlf 1~ fflfff1i1 l1Jfll'J ffftlOlfJ ~rf11 'J ~flfl1J Vi'YIlJ ~fI fI11lf !fllJuCl~ '1~ 
" , . 

~1VilCl~Cllt1~flV ':U i1lJ L11nfI~u~i1'lY'EHiYtlflfl ':ULi1lfl~ Vi 'il~ 'l~ft1J fJ~rf11 'J~ flfl1JVi ':U'YIlJ~flfl11lf !fllJ . . 
QI 0 dGt illIJ I ~ .Q. IV (I I Q 4 .4 

UCl~911'Y11Cl~Cllt1'Y1 t'lf Ilffl1 'J L1JlJ'I:IfI~ HfflJ L'W 'J 1~ 'il~ LfllOlfll 'J UVfl911'Y11Cl ~ mtlH91Cl~'lf'U IOlLlJ fI~ 'illfllf ~ 101 

!~fllOl~l~ftlJ 'il::i1HCl't'lffflOlff1'U 'l:lfI~~1 VilCl::ClltJU91fl~l~'11 'illfH~lJ UCl::HClfll'JffftfI~':U~ 

.. 
4. ftl·n,.n~,.h1JU'H0"1::nUJ 

QI 0 QI ct ~4.:!11 Gt iI " fll'J fffllOllJllJlJ 11 fllf'J::m tl (extraction of volatile oil) If'l1CllV1Ti !Clflfl t'lf911lJfl11lfmlJl:: fflJ 
, " 

'I:IfJ~Vl'lfVi'l~ I"i~u 

;., ~ , SI : 'lJi'" 4 ".11 lq'. 4 !II 
m1flQUI~fJ .tl1 (water distillation) 'l!fl1J'W'lfL1'11~91~ tlJQfl'YIlnltl1lffJ91lf 

!,1fI~ 'illflVl'lf~'illlfl fl~lJ 'Il:: It 'lfflg't lJ th~fllOl~~'I1lJlOl91 nfllOl 'J~V::l1nlm 'Jfl~lJ 1Ti ~'t~fl~lJJl:UlJ 'illfl 

L11tifJfl'~ L'lflJ fl~lJJ1:UlJfflJ (turpentine oil) 'illflVWfflJ l~lJ~lJ 

, .. " 
.., ~ <llSI. III. 'lll!1Jl"'" 4 " 

m1nQUI~tI~.U1U'a:; ,OU1 (water and steam distillation) 'If tlOlfl1J'W'lffflOlltCl~U'l1~ 

.II • lqJl'.4 !II I '1"~ "" :'1'" I lq :"lq • .d91~Ol'il\Jfl'Yl1f11f1 t~HlmlJfI\Jfl91lf L'lflJ fl1lJ'W~ 11:;1J1Ol ~'I1!1JUH~ L91lJUl t'l1'Y11lfHllJ tfllJ1L'I:Il 111 ff1lJ'YI 
, JI 11 " II ," r 

flll'U L I{ 'il djl'i~ 'ill:UUtL Cl:: 'ill Vilm 'J UflflU l:U 'U fIfI fllf 1 fl1 'Jfl~lJ inu ff~1Ol1flVi "l1Ol UCl::1~ftlJ flfh ~ 
" fl~H'I:I11~ '1um 'J Hn91Ul:UlJ'tu 'YIl ~fl1'Jti'1 

." " 
0; ~ It 1:'11 • "'''' "''l " ... "'I, • 1 · m1nQUI~fH. tOUl (steam distillation) 1TilJ 'lffl1J'W'lffflOllSJ1lJ ff:::'J~U'l1U 101 t1lJ 1 

" " oW'lffflOl m1l~1JlJlOl:::Um ~ Lltl1~llJ'fI'illL'lYl '111 IOltl91H 110ltl Lll~mi1m'Ji1:Ufl~'lf~1tlU lr1 flU ~IOlL~lJ 



18 

fln 1i 'lJ 11~ ~fl n 6~ (expression)'t~n'lJ Jl:U'U 11 tl1J ~ ~ 111 fJ~ 't ~ill fl n fl~'U i lii II 
I t JI JJ 
~ 0 "1". 4 iJ 1 0 Q.I .:!t iJ 'ttl}' 10 Q.I ~ 

1'U ~~"lfl\lfl'Yl1"'lfJ !~~lm1J~~fl'fl11m ~'U t'li''U 'U l1J'U l1~mg;lmnl1flYl'li'\9l'JG;fJ"'ff1J !~lt1 fl 'U l1J'UH1 
j/ 

1f~'Ul1 (lemon oil) ,h:U'U~dl11J (orange oil) 
4 Q~ ~ ,c:::u:::! ~ .e9 )JQI -: Q.l 4 

fll'J'lJ'U'VI 'UfJ1J'fItl 1fi1~fl'fl11~'" (ecuelle method) C1$~ t 'li'fl'lJ'Ul1J'U 11 ~1J~~mfJ"lflYl'li' 
.2 1 lI} 4 .d. d ,d " .d 1 Q.l

1Pl'J~fJ'" '01J (citrus oil) ~mtl1f'l"'! tJ'lJ'lJ'U'U'J l~'VI1f1'lJ1JUl1"'1J"l ~~1'lJ1J\9l~~fJl1Yl~'VI"~ 11'VI~Hl'U H'U~ 
! 491' -:... -:... WJ ..//<i :"'WJ9I"'U'U~fl (epidermis) lYl~ 'tl1\9ltl1J'Ul1f'UIt\9lfl~tlfl1J1 'U11J'U"~l1fJ'Pl"'~ !tJ't'U'Jl~C1$~1fl'lJ'Ul1J'U !\9l 

..... <11 ~.I " 
4.3 l1UO'Unorn1'U'if 

"""" d" 91... -:... "" III 'JI I ?t1fim'UvJ~m'J'UC1$ (enfleurange) 't'li'fl'lJ'Ul1J'U11 tl1J'J~mfJ'lJ~~fl"''lJ\9l~fl !1JlPll~"l tlJ'U 
, j/ j/ 

ilHh~'lJ'fI111J11~1J ill~ u~ti~'U 't~'t'U~\9lffll1m'J1J'thull1~1f (perfume) i1iu,,~'~' 'lJ:U'U (fat) 11~~ 
j/ • • 

ul:u'Ui,j'Jg;mfJ (fixed oil) Yii,jljfli;'Ult1'U~1~\9lci'lJ ["h'U'tm1jt~i'lJ:U'Ul1 (beef tallow) ~~fJ"'~ 40 

fl'lJ ''lJ:U'U111J (lard) ~tlfJ"'~ 60 ] 1'PlfJU1~d'Pl'Plci'lJ1J1Ufh~'Um·l'U'lJ1~Cl U"'1mlfln'lJ'Pl~fli~1J111~11fJ~ ~ ~ I 
I. 51 f J) 

'lJ'U~1~\9lci'lJ'Ul'U 24 ;t11m U"'11tJnfJ'Ufln'lJ\9l~fli~'t11,j ';11'lf'UUt~~fJ"l "'U~1~\9lci'lJl~lUl:U'Ul1tl1f 
.d Q,I QI Q,I:Q,I " tI 

'J~mfJ1Jlfl'W~ \l~1tl1\9l1~~C1$'lJ1Jlfffl'Plml'Ul1J'U11~1J'Jg;mfJ~~fl\9l1fJU~"'fl~8~'" 

j/ 

i'1Pl'Ul 6'U'Vl'Jl'4tJmW' (2547 : 90) flrll10~fll~ln~)f)11ifll'Jffn'PlffltJill~~u fll'Jffn'Pl 

fflH~lfit:y;, 'U ~'li'ff~ 'U i Yl 'J ijl1 '" lfJ11l 1 'Pl fJ~d i tJill fll'Jffn'Pl ~ll11fl~ ff1J~'U n'lJ 11" ~fJl1 fllfJ"l ~~1~ 
illuti 
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., 
1. ti111J'lflft'llf)~a'~U''fn 1~tlVi1J1'HU1~-:Ji1 

1.1 ~fI'l:Itu~ lFlHtl;l-:J,\lfl-:J!d'm~tl";"lf fflJu1~':i~~~fI'l:Itu~~mJ~1l !'lfU ~tJfllu 
m1Jffn~~1tlinllwlftJ!liu 'H1f1t~UffllU'~l~~td'tJI~tl~U~-:JUHU1:l~lldjtl1 !'lfU tt!~tlfll1f1Id'tl• 
11! Fl1'J1fjnl~tJ{lfll1:li'U'H~tlflllffn~HlIlI~tlld~H 

1.2 Fl111ltl11l1'Jtl 1 UfIl'J 1:l~ 1:l1tl'lJtl-:Jtl1'J~hf1ru i U#i'1i'111:l~Clltl ({11:l~mtl1~~ltli oNin 
'" t"., ., , jI lit !lI '1 !lI""... "'., "I ., 


\?I1~~Glfll U\?lt111:l~ClltJ l~tJ1f1 ~"lf11H~tlll1:l"lfU'H'Jtlfll'Jfffl~H11 11 \?I tllU tl-:J 


1.3 fl 1111 fl-:J#i'1'lJmtl1Hhf1ty 1 UfflJU i~'J~ tlfl111l;tlU ({1!~Utl1l~ 11il1U~tlfl111l 

, Q.I '4ts!'~ u 
2. 'lWfll'11Ma'11a'flYlUt'l~fll !'If;)UHUfl11t'1'flYl 

'H lf1fi'tl-:Jfl1'J ffU fft1Yl~ 11il'lfffUff1f1tyH1:l~~flW fl1111-:JfIl 'Ji'mn~ml l'1fU ff1l~1~U~-:J ff 
, t 1I II 

flnu 'Jff 'lJtl-:Jtl1!\?I~tlll~1-:J"1 ~m1Jltin ~ltl"1 11 '1i~-:JtJ1f1 U tlfl1J1fli1fl1lfhi!~ii-:Jfl1 it~ltl'l1-:J'Hll~ 

ImtlU!l1t1unu':i lf11'lJtl-:Jtl1';i tln~~I\?I~tlll '~"h~llfl1nllfllH1-:J1'JU'H~ tl 11i 

" "" 3. tnl1JflMfl11fl11t'1'flYl 

fl11nlt'1'11a'flYl 'Hl'll1J'IIU 2.3.5 o ""'"'' " 

i'\?IU1 6Ul1';i1'1fumru (2547 : 101-102) mh1ii-:Jflui'11ffl';iffn~hfloU'1JoU'U(concentration) ., 
fflt!1~~-:Ji1 

1. fl111~1'H£J 

fIln~mtl(Free evaporation) I~UfI1':i1.h#i'1i'111:l~1:l1tJtltlfl1J1fl#i'11:l~1:l1tJ l~tlioNfl111J;tlU1J1fl 
., ., 

'H1!ml-:J1mh (water bath) 'H~tlHNUfl111l;tlU (hot plate) ini1m1Ji'11i"rtl-:Jfl't!l~fltluiuff1';itln~ 

tl1:l1tJ#i'11~!dtl~1J1fltlW 'HfliJff -:Jlnu it! !l1:l~'H1f1 i oNff1':i6Ul1~6(organic solvent) 1UfIl';itln~ fl1l 

i " ". "" , '3J QI p' J.t:;:,.l~I'H fJ 1~tl 'Hfl1TlJH)U 1"tl1PlH (direct heat) lIUUHUFl111lltlU m~!fI"tlU\PIllt/'l~1-:J1fJ Utlfl1l1flU 

Fl1'.1 fhi! {lii{l~tu 'H QiJ~ 'il~'ti1i "rln~ fI1'.1ffClltl#i'1'lJ 'tHff1'.1~ff1f1qJ Ldtli oNmlll;tlU 
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fl1~flit.! i t.!m1~~tytylfl1fY(Distillation in vacuo) Lrlt.!1i~utJlJlJlfl~ ~~Lrlt.!fn~~~t'I1mm 

Yi1li1a~ altJtltlfllllflYil'vha~ altJffn~ l~tJfl1~flit.!~ ~m'Hf.JiJ~l 'V'IftllJif~a~mllJ~t.! a~ '1MLntl'lHrlt.! 

4: #!t~;rd. , d:" " ~I 

'ltytyfl1fY(vacuum pump) Arntl~lJtlt.!l~tJfl1l rotary evaporator i:)f{jlh~fltl'lJ~1Uff1t.!~1{j" 3 ff1t.! fltl 
Qi' .J c:, f r:I,. , , 

tl1'1ft.!~'lJn ~ffl~ fffl~tltJl~'H tJ1'lJ'Vlll~flat.! (distillation flask) ff1t.!flflt.!L~t.!1i:)ff}~'H ~ flff1t.!fl1'lJUt.!t.! 

1tlffl~a~altJ (condenser) ua~tl1'1ft.!~~tl~;'lJffl~a~mtJm;~fl1~flit.! (receiving flask) 1~tJffl'jffn~ 
, ~ 'I "'l" <V l1J :.. ..II) l'

f} tJ H 'H tJ 1 'lJ i:)f {j'lJ ~ ~ ~ Lt.! fl1 '1ft.! ~ It 'lftl ~ t.! 'H lJ tl f}{j Lflt.! 1'Vl fl1'lJ fJ lJ ~tu 'H f.J lJ L~ua ~ 11 ~ 'H ~ t.! (rotate) 
I t f I 

ct 0 .:!l ~ i/.e::t 91' Q.I ~ 0 Q.r 

lIatl~nal'Vl 'Vll~lt.! !'V'Itl t'H lJ fl1~m ~1I1tJfl11lJ ~ tlt.! fltJl~'Vl1()~t!a~fflJl!fflJf} fll'lft.! ~'lJ~ ~ ~ffl~ fffl~ 

f ~ iI f iI Q.I , I d: c::t 0 d I I .... 1 I 

VtJl{j 'H tJl 'lJt.! lI~~f}{j~m'lJlfl'lJ ff1t.!fl1lJUt.!t.! i:)f~ lJ~ ~'lJ'lJmm llJWt.! 'Ha flf}~~ a fl~11m ualU'lJfl~ ff1t.! 
'" . 

"'''' .., 1 Q.I ,,<V c::tfl1'lJ Ut.! t.! lI~lJm'lft.! ~ ~ tl n 'lJ ~ tJ'Vl ~~ ~ 'lJ'lJ1l::~ flA'lJ lfl'lJ ~ ~ 'lJ'lJ fltytylfl1ff ffl~ a::m[l'Vl~ ~t'I1 tJ flf}fl 11 lfl 

fl1'1ft.!:; 'lJ ~ ~ ~ llt fl1'lJ 11tJ t.! ~'lJ~t1m fI flt.!l~t.!lC)ffl {ua:: 'H tJ~ a~llllt.!fll'lft.!::~fl{j;'lJffl~ a:;mtl'H a {j fl1 ~ 
.:, ~ <V' 0 1lJ 0 'I !II "" '" • '" 'I "'l '11111flat.!C)f{jffl~ a~altJ~{jflal1ffllJ1~()t.!1 !um t'H'lJ~fl'Vl1iua~t.! lflalJlJ1t'lf 'HlJ t~ 

.... "I '" 4 ~ '" '" "''''' "I" '" . 4ffflflflf}fllll Lt.!fffll'V'l'lJfl{j!'lJ{j'H~flm'lJf}~U'lJ{j lJ'HaltJ11i !'lft.! fl1~ t'lfmllJWt.! (lyophihzer 'H~fl freeze 

dryer) 'H~flfl1~'l~fl1llJfflt.! (spray dyer) . 
4. 8a"1l~al'n1"," 

, '" 
1'lJ~t.! (membrane) 'l,*n'lJffl~i1ihh'Hafl1lJlafJa (molecular weight) ~~flll 5,000 

d 

2.4 f.Tl1tl tlfltrnilurl1J f.T~u,'Vn 

19-55 ) ua:; 1I1fl http://cyberlab.lh1.ku.ac.thI 

'" elearnlfaculty/agriculture/agri02/lesson.htm mh11~ tlfflU~~l1 

ffn ~'V'IlJ 'l t.! Vt'lfu~ ~ flfl 'lJ$l1tJ ffU tJ i lJ f.JiJ (Primary Constituents) ua:; fflHl~Uf.JiJ 
(Secondary Constituents) ffl~U"lJfliJU~:;flfl'lJ$l1tJu{l~ 1tJ~~t.! 1'lJilt.! !C)fa1"l hff ff1t.!ffl~'Vl~tJfliJ 

~ ~ ~ q ~ 

!~t.!ffl~~Vt'lffffl~lllfl Intermedial basic metabolism iifflJU~!~t.!ffl~flflfltl'Vli iilflHfffH4lt1'l1li 
QI !iJ .Q; ~ t ~Q J .. ",I'" tI 


C)f1J91tlt.! ffl nl~tlf.JlJ fl'llJ'VllJtl 'Vl1i'Vll~!fllJ (Chemotaxonomy Group) 1J~~ fl fl'lJ fl1t1Uflama tlUfI 


http://cyberlab.lh1.ku.ac.thI
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., 
ff1j~~~u1ufil'H1~lm1~l1'tJ1 

.. 
7. 	 ,.h1J'U't'i8111:':&11tJ 

., . ., 
thiJmHUJ7~!'M tJ I~U ,\!{l~!'M"1ijfl~U'''H)lJ1U ft1~ j~!'MtI '?l1UfJtu 'H llij,.r ~N 11.Jlfl';hU1 

ff1lJrHlfftl~ t1{lfllJn1flrl1U,\!t1~-W'lf'?ll~tJ11ifil'Jfl~'U?l1t1 'mi'1'Hlt1fil7tiU '1 ~I~'U ff17 U~-3flgU '1 U 

tiN '~lrlU '\!t1-3!'M Utl1~ftU '1 U-W'lf il~ht"{l{lfllJllrltl-W'lf\lflfl1~ UN'lfU ~U llJ1 '~''W fll7 

IYl1tJlJtll~lVnflihjCli''W''W'VIl~tf1ff'lfm'nJ 1'lf'W tllJ8~ltH;tJ (gum acacia) IlCl~nlJ'VI71filf11'Wli' (gum 

tragacanth) 

d 

2.5 fll1f111ila81.1a1188f1q'YIfilu.w'Ua~U''W1 

., .. .. 
i'YlUl flU 'VI 71tpJmw (2547: 19-55) u,,~GJt~lJl ~lJiJ'VI11fii'~ (~1-3'U1i7ffflfi L7il'W1711il 

., 
UCl~f1tu~. 2551 : 78-80) fl~111MffllM~u 

fl17 Yl7 1 'ilff{lU11 7~ Ifl'VI'\!8-3 ff17t1t1fl 'I 'VI i'\! fN N~Ylfitu en1i 7 7 lJ 'lfl~ 1l1fl-W'lf ~ tI ~'VI 7 lU 11 
$I 

11 ~fl~tI lfll 7Yl7 1ilff8U!'M~ lU t~ ~llftl:':1'ill~ 'il~ u,,~ fil7',.rNClU1fl ~!~'W!V;tI~fl17U 8 fl fi~117 ~tfl 'VI'\! t1-3 

" ff17N~Ylfituen11 77lJ'lfl~U1~ 'lfUfll11 I'llU 1ft71~ff17 117~fl{l'lJU l~'lfU~ij1m~ff~1-3f1-nlmi'W Il~ Irlu CI'll 
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1~wm'Bh~1'j~1Vdl'nJ1't11tJ fifil fJ1tfl ~ ~~tJ':nfl{lff 't1lmfi~ m '.i~'i! (turbidity) 't1lV!fi~ 

fl~flV'i! trlu 1n~~fn111 1";1 (sensitive) "'"~ U~1~~lt'Vi1~!~1~~~n'Ufl~1l","1'.i tf'lih!~~~V~'j~1~tJlll1ru
~ . 

. " 
",*tJfimfJ111V~fi'lf (Molisch's test) m'j!fim~u""".luffli";l~U~~VhVfJ~V'.i~'t1'-h~iU'lJv~m~";I 

" 
tl'U Molisch reagent m'.ifl'.i1~","V'U","1lti'~m'.il~uth~1~l~hqf (reducing agent) 'tIV~ 111 lUUCJffl 

o'lJIo' 1lJ '" o'lJIo'IlI" •.I~ ~.o! "" 
fl1'.i t'.i~ U~:: l~UC).1flm'j t'j~ l'lf","l'.i~::~lmllVl~~ (Fehling's solution) tJ11J~:::!fl~~:::flVUUll~'tIV~ 

fbtJi'","VVfl 1CJf,1 (cuprous oxide) 

" fl1'.i~'.i1~","V'U'l11~1~~VVfl~ (deoxysugar) "'*tJfifilfJ1!flm~v'tIfi!i1fJil (Keller-Kiliani test) 

't III 't J! ..I... "" 1lJ 0' ,"'" ""1~fJ~::~ltJ'i!1\9I1~ l'i!m~Uln1JVl1J","1'.itvJV'.iflf'l~f) l'j~ (ferric chloride) ~:::~lfJVy!~fl'i!VtJ l~llm~ 
'" ... "Y..lI ... 't ...... ", ... 't ",,;f ,t
'11~VJ1'.i flt'tlll ~U t1111 Ul~l~~VVfl'11~:::! 't1 'i! ","'i! l~l~U~~!fl~'\IU ~'.i ~'.i VfJ~ V'tl V~ 't1U","l'.i ~:::~ 1tJU~::: 'll::: . " 
t1VtJ'l!tJi1tJU1~Ufftht~u 

I tI 
2. flQ1JUElt'lf'llt'lEltiA 

~~ fl1~V VlijU ","1'.i ~ijq VIi!iju ~1~!!~::: ij 1 U 1~ '.i 1~U tij 'i! V~fltJ'.i::: flV 'IJ" U 111 !~fJ~ true 

alkaloids ~v~ij1u1~'.i!'lluvd'1.u heterocyclic ring u~:::ij~~'.i If'lH,,,"fl~'YI1~tflij~i''lJclvu ","l1Jl'.iO 

" 't ~ " I~'j"HI","V'IJ~1fJtJ1fJ1V1~","mJl'IJV~~U l"lftJ Dragendorff's reagent (potassium bismuth iodide) 
ell 4..t:::\" c;M Q d. 'if 0 " 
lfl~~:::flV'i!","U~~v!'t1'.iv","n1J Kraut's reagent (potassium bismuth iodide) !fl~~:::flVtJ","","1JtJl~l~ 

U~~ Marme's reagent (potassium cadmium iodide) !fi~ ~:::flVUff'tll1 U~::: Hager's reagent (picric 

"" .
acid) lfi~~:::flV'i!ffmSV~ ';~il","1'.i'Yii,*~'j1.","V'IJ~~fl1~VfJ,1 l"lf'i! Mayer reagent, Dragendorff 

reagent, Wagner reagent U~::: Ammonium reineckate 'II::",rfl~'lJ1fl~1~n'IJ coumarins, 

polyphenols, purines, amino acids, proteins U~:::","l'.itJ'j::flV'U1 tJ 1~ '.i! 'IIu'lfii~gtJ '1 ~~~fl'Vi'U 1~i.tJ 
'" "" 'I .., ".., o'lJI, ... .J lI)"IlI .., "" ,,91

","1'.i ","flll~lfl'Vi'lf l 'i!VlH~Hfl'i!'tI111V~fl1~VfJ~ 11JlJfl'lftJ~VlV1'II'Vi'U tlll tJ","1'.i","fl~~lfl'Vi'lf~::: l't1 

" F-I~'U1fl tl'U ","l'j'YI~","v'Um ~lilt 'Vi '.i 1::: "'fl1:l ru:::!'i} 'Vi 1::: 't1 ~Vflru","1J'!J~m 'Vil:::'\IV~1 fI'j ~ ","f1~Vl1~!flij• 

http:l1Jl'.iO
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• J.... ')4 ~ 14 J
3.1 nlJ'SJfll1~U0nfllJ'SJ tmHfl tC)f~ 

"l !II..... "l !II"_~ "" .. !II
1. Steroid nucleus ~'lfTfj Liebermann-Burchard test ~lHhn'l1'H.H'Utl1 ffl'iVlfl~H)'U~ 

!II '" 2. Unsaturated lactone ring ~'i1'ilffO'lJfl1fJ Kedde reagent 'I1'i0 Raymond reagent 
1II 

l..rihh~ iJl1~'U 'H10 Baljet reagent l..rfffflJ-Ufl-!l 

!II 'l.il" , .,; ,
3. Deoxy sugar ~'i1'ilffO'lJfl1tl Killer-Kailiani test \'H1~U'H1'UfflJ1~Ufl~'YI'iOtl~0 

1II 1II 1II 

'i ::W;i1 ~ oi'U 'UO ~ l'H ~n ";~;j ffl'i1.h~flO'U'H" 1tl'lftA fll 'U fl ~'lJ sesquiterpene lactones U" ~ 

cardiacglycosides ~ii1m~fffH t~'U unsaturated lactones 'il~'..r~"'U1flft'lJfl1'iVlflffO'U~1tl Kedde 

reagent, Baljet reagent u,,~ Legal reagent 

CJfl1tJtA'U 'fl"1ft'C]f~t~'Uffl'ifl~lJ''Hi1l~iilm ~ff~l~'YI1~lftiimh'~t~'U 2 fl~lJ mlJ 

'lftAfl'UO~O~' fl" lft'U (aglycone) ti~ ffl~fJ'iOfJflO"CJfl1tJ~tA'U (steroidal sapogenin) u,,~ ''YI'i l'YIo{n 
1II • 1II 

'UOtl~CJfl1tJ~tA'U (triterpenoid sapogenic) fl1'i~'i1'ilffO'UltlO.!J~'U 'illflfl1'ilflfl'WO-!ltijOl'Udlft'UiJl 'WO.!J 

... 1 d I I .ct Q,lQ 0 lSI 9J d AI JQ,t 
~lJ'Hm'H"fJlJ'il::fI.!JO~'Ul'Uml 15 'Ul'Y1 U"~fJiUfflJ'U~fl1'i'YIl ~'HtlJfll"OflUfl~ U~flOOfl 'UOfl'illfl'Utl-!l 

~'i1'1lffO'U~1tl Liebennann-Burchard test 1flfJ steroidal saponins ,..rff~H~fJ1 i'U'UiU~~ triterpenoid 

saponins '..rff1h~Ufl.!J 

,,.f !II, .: .9 
ffl'i i 'Ufl~lJ'UtJ'i~flO'Ufl1tlff1'U'U0.!J aglycone 'UU.!Janthraqulflones U"~'Ullill" CJf~ 
.. .,"" '!pat. 9J ~ !it.d Q.I t 1II 1 "1 "4 dii

anthraquinones lJfJiUfflJ'lJIil"~"lfJ ~lfll'Ufll~ U"11flfltlJ'Uff'lflJ~'I1'iOUfl.!J fl.!J'U'U'Il.!J I e:r fl 'i I" C]f 

anthraquinone glycosides ~1tlmfl'l110~h~ 'H10 FeC1 'H10 sodium dithionate i..rfl"lm~'U3 

311!di IV iI Q"Io 4~ ~ 0 t Q.IQ 0 

aglycone 'UO-!l anthraquinones U"1MffflflOOfllJl~1tl~ 1'Y11"~"ltlO'UVI'itJ ~l1n'U 'U 'Ul'lf'U ~1V11"~"1tJ 
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jJ 4,d Q.c:t4 Q Gt "QI
'Vl~ffVtJ~1tJ1ti Grignard test Uft~ Guaiac-copper sulfate paper 1ti'VltWlJ ~'lffl'UlJlfl 

fiV1~~',*fln;~l'tJVilm'Vl 1~V~'Olflffl1l1'Hll'1'j 1'O'Hlm~'~1~'j 'C}ftJ1tAfl '~u~"l1ihH1l1an!VtJ'U'\.Jl~ 

1 ilJ1 fl'j fli'lJ'H~V~lfl11'~ ''U fll'j 1I'j111'H1m ~ 'el1~'j 'C}ftJ1tAflij~f)'j :1~ flf)'H1flf.lftfll'jl'1 n'OffVU 

l~'Uf.lftU1fl iJi~mJ1tJfl11lJ'"ht'Uff'lf~1f)U1~,f'U ijiC}ft.l11'UitAfl lflft lfliC}f~v~d~I'Uv~ti''I.h~flV1J1fflJV 
i11 ff'lf,f'Uf)1'01I~ij'C}ftJ11'U~tAfl ift1J~ (cyanogenic lipid) ~~'O~Qfl'eI1~'j iftcrt~l~mv'U iC}flJ1ftl11ff 

, v v v 

(lipase enzyme) Viv~''Uff'lf,r'UUft~' ,rml'1tA VVfllJ1'111flf.lftfll'jI'1'j111ffV'lJi M'f.lft'IJ 1fl~~U~'li1~11ftl 

16-24 ~11lJ~ t'Umtttdml'1 iel11'1'j 'C}ftJltAfl~afl'lJrlf)tJVf)fl1l1ri1'Utmlhn~'il1flffnlflij~n:1'I'wi~~1
~ u 

tWllJlflfl11'O~lJ1'il1fl lC}ftJ11 'U~tAfl iflft lfl iC}f~ ffnlflil1'l1rlldfJ1~H~'U'Jnfl'eI11'1'j1'il'UcMft 'vM (~S) 
'" ... "'''1 ",d "1:i '" !II I ... '" "'''1 " "1'I1'jV'W1flVft~ ~ell'1'Vlna'HtJ ~"'I (volatile aldehydes) 'H'jVUlJUI'1'W1flff1'jf)'U'Vl'jtJ ~'VllV tC}ftJ11'Uff 

" . 
(thiocyanates) Im~''Ui'Vl'j~ (nitrites) ~t,rNfttJ1fl t'Ufll'jI'1'j1'OffVU1'li'Ul~U1n'U i1::,r'U'li1~nft1Vitiv . " 
11Nftfll'jI'1'j1'ilfftl1J1~'UNfttJ1flfl1'jtl~t'U'li1~ 15 'U1Vi~~ 3 i11lJ~I'Vh,r'U 

fln ~l'j1'il'H1 'C}ftJ11 'U~tA fl i flft 1 fl 'C}f~t 'Uff'lf~1VUNfl1'j-ri1flU ItJ~ uUlVi uu nUff'l1'1ftAl'1 

l~tnn'U u~t,*fI11~I~V'Ui'U~Ul'1fl~l~n'U 1'li'U 'Hftf)I'1'Vll'1ft~N'H~~ijfll'j l~lJltl'U lC}fl1v~ft~'U(emulsion) 

t1U (linamarase) ft~' tJ U~iifl'Hfttll'1'11~~'ll~v~l~lJ lvif)t,rmltd1Nftfll'jm1'ilfftl'IJI~'UNfttJ1fl'il~~ 

l~V~'illflVl'lfU1~'I1tAl'1(i~u~'il::il iC}fU11 'U'\ltAfl iflft1fl 'C}f~I~'Uf)~fltJ'j~flf)tJ'il~~ U~fJ1'il'U1~ltl'U lC}fl1 

l U m-fl\!1fl~ll'1ff~1lJf)~''U ff'lf,f'U ~~l~ lJlf)'U i C}fl1i~~ft~ i 'U 'Hftf)I'1'Vll'1ftf)~'Hftf)~'H~~lvifJ111~ tJ'lJlViutJ 

" 
n'U 'il::,htJ i 'Ufll'j~l'1ff'U i 'il11Nftfll'jI'1'j 1'il'tYf)U,r'Ul~'UNftU1fl'il~~ 

fll'j1'111'il'l11 i V lC}fi 'I'll e iC}ftl1l'U 1'1 'flftlfl'C}f~V1'il1'111'il t 'U'tYtn'W'Uf)~ 'flft1fl 'C}f~'H~f) 

~'j1'il'H1Niil'1fttU cvl'Uv~ 'flft lfl 'C}f~'Olflfll'j iel11'1'j ift~'tY'Uv~w'U 'C}f11 (enzymic hydrolytic products) 

" 1')$'U 1'1'j1 'il'H1tA11'11ftfl\!1fl'tY'H~m1~cMftlyjl'1'H~f)llJmn.ft'Uv~'elC}fi'VllviC}ftJ11'U1'1 

fll'j1'11111 'H1i'U 'tYtn'W iflft lfl'C}f~~1'11~'U1i~tAulJ1m::~ltJ~eflnI'11111'H1 11'1tJtA1Vl'l1 

~~f)~fllnJ1~lJ i 'U UVftfle elf)al~f)1'1 ,vif)'U ~1'1 q'Vli'U V~W'U , C}f11 'illfl,f'U 111 fll1 'tYnl'1ff'lf~1mil~lJ I~V1'1 

'" '" '" '" "'.1 ~ "1'" • ... "1'" !II •'I1'j f)W'Vll'U f)ft'H'jfJ1lJ'Vll'U f)ft 'Hlfl'W'lflJV~fllJ 'j~flf)tJl1J'U'Vj1fl 1'UlJ'U lJlflfl1'jflllll'1 ~ 'UlJ'U VVfl Uft1'Vll 

i !II !II !II".,j !II i !II ...; '1 !IIi !II ... 4 !II
m'UlJ'U'U !'fWlme~'j::1'I1tJU'H~tntJ I'1fl11lJl'1'U1'11 (rotary evaporator) IIft::IWfl!'H l'1'tYl1tJ'j"l'VltiI'11tJ 

11iflv~lJ,.rlmlJ11'VlmlYJ (column chromatography) ~~ilf)~\!iJ'Ul (alumina) 1~'U~1~l'1cM'IJ'H~f)ij 

l'j~'U'lftAl'1l!ftmtJ~u'UtJ'j~~ft'IJi~ (anion exchange resin) 1~'U~11mfll11~tl'U 'f)f)f)'U tAl iflft lfl 'C}f~~ 
"1 :i"1. I • '1 !II '" 4" <II '1 '" : ~ '!'l ... '" !1<>1 ! lJ'Vll ~ 'H 'IJ'j "l'Vl ti t1'1 tJfll11'1flNft fl !'U 'tYl1ft~ ftltlN'tYlJ'UmUf)ftfltl eltlftUft::'I-,n 1I1fl'U'Uf1fl'tJ11tlflft fl'tJtU 

'U f)~ i f) i C}f i 'I'll V i C}ftll1'U 1'1' flft 1 fl iC}filll1tJltJ 111 v11 fl 'jlJ 11 'Vlfl 'jlYJ'H~V'j ~ fllft'U fl 'j ::1'11'tJ (paper 

http:VtJ'U'\.Jl
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" chromatography) itI1:'U'U91"n1T(;l:(;lltJ (solvent system) '\Jilo:)ij"';I'YI1tHH'-mllibilci~fl- 'Ill (butanol

acetic acid-water) ~lm~\.lQll'rl'UIi''''w 0.2 hH'Ill'\Jilo:) ci'(;lnilfl'ULVl1~ (silver nitrate) UCl:il'UiM'uM',;J 

~"ltJ 0.2 12J'(;l11'\Jil0:) 1~UVlffL~tJ2Ji1l1ml2J~ (potassium dichromate) 1I1mm~'U iil1C!fi'Yl1il 'C!ftJl!'U~ 

1 'UJ " '" ~ ......1 .1 ': ..i fl'(;l rl lC!fll ~:ff o:)m~m'U~llff!"Hlilu11fl{]'\J'U'U'U~'Uff!1llo:) 

V'l'(;l11"l'UiltJl9i'mjO:)ililm~'U typical flavonoids, related flavonoids U'(;l:l: miscellaneous 
>I >I 

flavonoids f111~1"lij)ffil'Uffl1i'Ufl~2JU vhili'~o:)u 

1. Shibata's reaction Mlil Cyanidin test !~'Ufl11~nllffil'U 1rlHff~lO:)M""fl'\Jil~V'l'(;l1 
" "1 iI ~ .,; EiI 1 iI 1 0 '" i1"l'UiltJll Mlfl3J rlHff1HLU'U benzo-pyrone Vl!1J'U rlHff11O:)ff"l'Ufflrlty 'U flavones, flavonols, 

i ,., '" .. '" '" 'i iI .... s EiI ... '. I .......... 


i 
2. Pew test CJfM'(;lflfl1111ltJ"lfl'Ufl'U cyanidin test U~ CJfffO:)fl:l:C111J'U~"llHu{]mtJl 

ii Eilsil ... .,; ... .1 , ..... 
N'(;l'U"lfl~: Mffl1'(;l:'(;llm1J'Ul:1 ff2J Ullo:) U~ffVl!flll'\J'Uij)lO:)fl"ll"l1i cyanidin test 

3. Ferric chloride (FCI3) test 1~'Ufl11~n~ffil'U phenolic group i'U1m O:)ff~l-l ~-l 
~'Uili'i'U flavonoids, tannins, coumarins, quinones U'(;l~ffl1~tl1~flil'UIi'''ltJ phenolic group N'(;l'U"lfl 

>I 
Q .. .ct.c:t.cl 0 ~ .4 0 

ij) ~lflll~::flil'UM1ilffl1'(;l ~ '(;lltJ2Jffl'\J tJ"l 'U 11~'U M1il1l1 

4. Bromine water !~'Uf1111l1"l~ffil'Uff1'ii'Ufl~3J proanthocyanidins ~l~'Uil~t1 
.1 i .... ..... .k • .s 'Iii
u1~flil'U 'U condensed tannins N'(;l'U"lmflllll~flil'Uff!M'(;lil~ C)1o:) flavonoids flq3Jil'U '1 ~~ l'HN'(;l'(;l'U 

. ~ · "1' : .k?!,5. Mohsch's test 11J'Ufl11Vlllffil'Uffl1flq2Jrll1 'U ~1~11l Mlfl'n'U'Ulm'(;lC)1o:)l1J'Uff"l'U 
.k • >I " 

M'U~'\Iil~ glycosides ij)~~'U"lO:)!!'H"l'Uff~"H'th{)fJ~il1~M"h~i'U'\Jil~m'(;l"l !m~i'U'UNni',;J~'Uff~"l~ 
• JJ , JI 

m~~ltJil~l1"l'tll'Ui'U~h~Vi!~'Ui'UmllcH'(;lyb~fll,j'2J,j''U 

6. fl11~1"l~ffil'U 1~tJi.uffl1'(;l~'(;lltJmllU'(;l::~lO:) ~~~'U"hvh;n1"l'Uil6'fi'~~ruffmj~ 

!tl~tJ'UUtlMff'1i'1l13Jfffl1~rl"l13J l~'Um~Mlil~lO:) mm~'Uffl1fl~3J anthocyanins lrlileJ~i'Ufffl1"l:: 
i ,.,.. i · i " .. · ...: ... ~ · fl11l~~ 'Hffu~~ !m~ 'Ufffl1"l::111~~~ 'Hff3J"l-l M1il'Ul!~'U MlfH1J'Uffl1fl'(;l2J chalcones U'(;l:: aurones• 

• >I " 

!~ilildi'Ufffl1"l~mll~~iM'ffUtlo:) !m~i'Ufffl1"l::~N~~iM'ff K2JMlfHlllO:) l1-lUffl1i'U flq'3JvJ'(;l111 

"i'" Qi i,d 4" ~cv .Cl'UeJtJtl~:: MN'(;l'U"lflfl'U Shinoda test lm::mtlC!f'(;l~"l1fl 'U'\Jru~Vlffl1'n"lfl polyphenols ')f'UtleJ'Ufl 

'Iii '" • .f,.,
ffl3J1Hll Mf-Il'l'U1fl'(;l"l-lfl'Uffl1VltlffeJ'U&M'(;l1'U1l"le.i 



27 

, '" 
tJlJ1;'Ul~tHn'il1ulm,:jffr1,:j.w'Uj1'UL~'U benzo-pyrone l1;tl phenylpropanoid lactone l1;tl 

!lJ 	 0 OJ !lJ '" 'l !lJbenzopyran-2-one ~ 'i1 ~ fffl'lJ ~1t1fll'i'U 1 ff1 'i ffn ~~1mnJCI nfl e}flCllJ 1C1 ~Cl1 tI 'U tt11i1'U fl CI UCl1 fl 'i fl,:j 

OJ '" 0 i-I !lJ 'jI 4!11 !lJ <9 .. ' 
~ln'U'U'U1 lJ'lI'lJ~1t1m~~ll:1 mfl~ UCllMl1t1~~lt1 10% NaOH ~~VI'lJfll'iL'ifl~Uff~'Vllong wave UV 

(365 nm) 

, ... 
5. flQ'UUfI'U'l.!'U 

U'Vl'Ui!'U 1~'Uff1'i~1V11n polyphenols mj,:jflflm~'U 3 n~lJ flfl O. hydrolyzable tannins ~ 
lf1HffrH'VlHLflU ll'i::nfl'lJ~lt1 phenolic acids UCl::,f1~1C1 L~fl~lJ'l'Um~l1;tl 'loNlfl'U iC}flf~~nCl1m~ 

• '" 	 "'\" !lJ ~ <9 .... . 
'U m~UCl~'U1~1C1 2). condensed tannins lJ tflHffn~I1J'U oligomer l1'itl polymer 'VllJ monomer 

t~'U catechins (flavan-3-ol) ~,:jfl1~.ij~I~'U proanthocyanidins '\Ifl,:j flavonoids l~mh'l1~lJfl'lJm~ 
.Q .::t d..d. r 	 ~ .d. I .c:t'" f • 

~~ln~~~nfl'UffU~~'Vll'itlnl1 phloba phene 'HI'itlnff1'i!l1C11'Ul1 phlobatannins UCI~ 3). 

pseudotannins t~'U ff1'i 1~,:jL~tllU'\I'U1~ llJtClflCltgn U'Vl'Ui!'Uuq'Vlt"h~fflJ1'U UCI~ ~n~ ~nfl'U6'ClfIl 

~1'~ 	 0'l"'tO.I J J as 4. IQI.Q 

Clfltl~ I~l ~~'V11 l1flClfllClfltl~l1lJ~q'Vl ti'Vl H~1fl1V1 fll 'i ~'il~ff[J1.H!'Vl'U 'U'U fllfl'tlfll'i !f1~~ ~n fl'U 'i:;Wl 

'" 1~ U'Vl'Ui!'Ufl'lJ gelatin, lead acetate, zinc acetate l1;fl6'ClfI1C1fltl~ i~~~O 

1. fll'i~'i1~fffl'IJ.Ji'1t1 gelatin ff1'i~1V11n true tannins ~:::tn~~::nfl'UfI~19l1fl'IJ gelatin U~ 

ff1'.i~1V11n pseudotannins ~~:an~~~nfl'U~i,jfl,:j19l1 
'jI ~I 	 ..... "" '" 2. fll'.i~'i1\lfffl'lJ~1t1 bromine water 111f1tlJ'U condensed tannins ~::tf1~ffll1C1fl,:jn'IJ bromine water 

'" . 
3. 	 fll'i~'i1~fffl'IJ.Ji'1t1 FeCI] 111m~'U hydrolyzable tannins ~~ln~~~ntl'U ihhl~'U 'l 'U'\Iw::l1 

• ... .. '" ..,s A ..I_I l' •OJcondensed tanruns ~::!f1~~~ntJ'U ffl'\ltl1 {'I 111 'i'IJff1'ifl'U '1 'VllJ'i~flfl'IJ~ntl phenolic group t'lf'U 
~ 1 	 4 Q 

flavonoids UCI~ coumarins ~~an~ff l;jtl111;flihl~'U 'l'U'\IW~l1ff1'.i'Vnn polyphenols tJ'U '1 \l~!f1~ 
'" '" ~~ntJ'Uffih~1C1t1'IJff1'iCl::Cl1t1 ferric chloride (5%) 'l'Uthl1;mfl1i1'UtlCl 

4. fll'i~n~fffl'lJ.Ji'1t1 vanillin reagent !!CI::m~ ie}l~'iflCltJ;m,rlJ,r'U VI'U11 condensed 

'" 	 '" fll'.i~'.i1\lfftJ'l.Jl'Vlfl{Vi'UtJtlflmfftlm;nfll'.i In~fft1'l.J'1.J1t11'Vl~fftl'IJ'lJ1,:j'lfU~ !,f'U ihm 2.6-1~-

!'VltJ{-ihvl1-Vl1'.i1-fl;C}fflClt'Ulfl'Vl1'UflCl (2,6-di-tert-butyl-p-cresol in ethanol) t~~n~fffl'lJ!VI'U~l iC}f 

... II) "'''' '" 	 !lJ'" , <9!lJ: "' ...flCI n L'Vl '.i 1'Vl fl '.i VI'U fltl~ (pentacyclic trirerpenoids) 'l11 fflJ 1,:j 11 '.itJ1'If'U lt11 fl'i ~flClfl h C}fCl hl 'U n 

(chlorosulfonic acid) l'YI'H'YIflfYhJfltJ~i.,r~u~~ In'U~'U 
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Q,J 
, " _I ~ I a • r f .:::!.. 4 

1J~:;tlJ'WfI1 Rr(Relative Front '11 'H) Retardation Factor) 'I1~6f116\Pln"'1'U'lJ6-!l~:;V:;'YIH'Vlffl~lfil1:l6'W'YI 

ti'IJ~ :;V:; 'Vll ~ ~il1111 1:1:; 1:11 VI fil ~6'W ~ iY!! 1:1~ fil11 W,rl.J'lY6-!l iY 111;V 'lJ ,Vi V'lJ ti'IJ ffl ~ ~H V-!l (Reference 

substance) 'I1~6ffl~l.J1\Pl~!1'U (Standard substance) i.'Umw~11lijffl~6'1-!la~'l1~6ffl'nJ1\Pl~!1'W 61~ 
i.~-Wl.Jl~1:Ilvrl'1ij6 (fmgerprint) 'lJ6-!l1mlJ11 'YIumlJ (chromatogram) 'lJ6.;jff~'WlfnJ'Wld6~~lfll11ij 
~')fff~'W lvn '~~ij6,u)11~~fl6'IJu1:l:;11~l.J1tUffl'j~!'l1ij6'Wti'W'tJflmh~ l11i ~i~~fl'l-Jru: lmlJl1'YIlt fl 

'JI 

'jlJmfil~;i1'IJ6.;j.n')ffflJ'W• lfi'j\J'W 

. 
9lT~Hfi 2.1 Uff~~m'j\Pl'j1~ff6'IJffl'j 1~vjJVi'W!1:Iw6{1fil'jl.J11'Y1mlYJ 

.. 
,hnfl11\la'61J 


(Compound) 


vl1~AeV1J 

(Detection Agent) 


: '" 


(Adsorbent) (Solvent System) 

.. .. Q,I ~ .

11'U"'fl'W: fl':ifl'lS'fll"l1':ifl (vanillin :'Wll1'W'I16m~nHJ ~nfl11~'fl i'¥l~6'W: ltl;;'flUtl~mfl (toluene :ethyl 

" sulphuric acid) MnHfl~ 'I1;mhl'W(essential oils) (silica gel) acetate) 73:7 

.. " ..
1l1!Jlfl111~Ufltl':iyj (Dragendorff'sU6'flfll'fl6t1fl ~nfl11~'fl .. ,... .. 
reagent) l,rn~lJ 

H~;l'¥1f1: ifl16;;'flI~ illPi' (toluene: ethyl 

acetate: diethylamine) 70:20:10 

(alkaloids) (silica gel) chlorofonn) 85 : 15 '1116 !'¥I~~'W :1@)'¥I'fl 

"" mlfiLlt)fJ ifl'fl ifl ~t;fl11~'fl 111!J1Lflfllfl (Kedde reagent) l,rih1J~L~;;'flU6~I'¥IfI : 11I'¥I1Utl'fl : '\.h (ethyl 

" i'lSfl (silica gel) 'I1;~1l11~Utl1Jlh~n"'J'YI1flfllfAiu i 'flfl 

(cardiac glycosides) 

acetate: methanol: water) 65:35:10 

(cardenolide) u~'Wfii1Jilfl'fltl i':iA' 

" (antimony chloride) i,rihhL1u'l1;v(n-buthanol : acetic acid :water) 4: 1:5 

L;MLLn~nl'l1~eHeJ1Jl;jtl1~fl111Jtl11 

fl~U 365 om ntlv.1flih..hifl~i'Wi'flfl 

(bufadienolide) 

'IS1 i UU'W ifllli fl ''ISifl'flL@fflL'IS'W : ';U~;;'flL~iiu 
• 

''lSA' (saponin (silica gel) :sulphuric acid) ,,r~1l111u 

glycosides) 

(cyclohexane: diethylamine) 9:1 '11;6 

fl'fl~ hyj~11J : i'VI~6U: fl'fl~ hvJv{1J : 

" LlJ'VI1U~'fl: th 

(chlorofonn :methanol :water) 64:50:10 
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. 
9l11Hn 2.1 !lff~~fl1~\Pl~1'ilffV'lJffl~ 1~tJi~ihH~mJVnfmJl1'V1ml~ (~V) 

9l1~~cUl.J 1::1.J1.J911flla:am.l 

(Compound) 

IItl'Umlfl1lu'U 

lnll1fll'lffl 

(anthraquuinone 

glycosides) 

(Adsorbent) 

(silica gel) 

(Solvent System) 

a .,...::t d. 

chloroform) 9: II 111tl ~'I'l~tl'U : LLtl'lf 

1'1'l'U :fllltlh~tl{~ (toluene: acrtone 

:chloroform) 4O:25:35111tllltl91L'l'l~: III 
• 

'I'l1'Utlll : th(ethyl 

acetate:methanol:water) 100:13.5:10 

(Detection Agent) 

tl~n~Ul'l.Jtl'ULmLntl1 (Bomtraeger 

reaction) LLtl'Umlfll1'U'Ui,riYlIfl~l1~ tl 

L1tl~lIff~iYlIfl~Lrttli ~lIff~ 

-erll~11b1tlLll~ (UV) 365 nm IItl'U 

1'1'l1'U (anthrone) i,riYmiitl~111tlL~tl~ 

IIff~iYLl1 iitl~ 

(flavonoids) (silica gel) 

fllltl hvJtl{~ :LLtl;1'1'l'U : mflvJtl{ijn 

(chloroform: acetone: formic acid) 

.. .. '" 75:16.5 :8.5 111tl Ltl'l'lllLLtl'lfL'I'l~ :UJ 
• 

'I'l1'Utlll :Ul (ethyl acetate: 

methanol:water) 100:13.5:10 111tl 

1'1'l~~'U : fllltl hvJtl{~ (toluene: 

chloroform) 9:11 

L'UL'lftl1ll hh~mf (lflYlull 11.J~ll tltln 

9lLtlVilllllii'U) -'ntl~LtlVi~'Ulnllfltlt'l ) 

(natural products 

(dephenylboryloxyethylamine)

polyethylene glycol) lI!hritl~~1i'1tJ 

LLff~-erllml111tlLll~ (UV) -(I nm L~tl~ 

LLff~iYLl1iitl~ ~~ 'tf~tlL~tJ1 

~~l~'Ulnll1fll'lffl ;~f11L~ll 1'nIl'l'lffL91UlJ1~fl1tlnhfi' (potassium 

(coumarin 

glycosides) 

(silica gel) (toluene :acetone: chloroform) 40 : 

25:35 111tl 1'1'l~~'U:fllltl hvJtl{~ 

(toluene:chloroform) 9:11 

hydroxide) 111tl UtllJ1lJLUtJlJlSfl1tln 

l'lffi' (ammoniurnhydroxide) L1tl~LLff~iY 
:4. 4':;& d .. 
'U1L~'UmtlL'lJm'l'lfl11lJtJ11flll'U 365 nm 

(iridoid glycosides) (silica gel) 

1'1'l~~'U : LLtlVilllltl91L'l'l~ 

(toluene:ethyl acetate) 93:7111tl 

" .::toCl:fllltl hvJtl11J : mflm)'If~n : 'Ul 

mflLnii'6-mflLLtl91~n (hydrochloric 
• 

acid: acetic acid) MiYU1L~'U'tf1tl 
• 

Ul~lll 

(chloroform: acetic acid: water) 

80:10:5:2:6 

d Q .o::tQ : 

Ltl'U-tJ1'1'll'Utlll: mflUtl'lf'ln: 'Ul (n
r/. ltJ" 

I% L1J'I'l1'U'6nf1L~tl1~nflM ~1fl (1 % 

(tannin) (silica gel) butanol:acetic acid:water) 4: 1:5 'tf1'6 

Lg'Un1'1'l1'Utlll:1'1'1~~'U: LlJ'I'Il'Utlll : 
• 

mflLLtl91~n : th (n-butanol: acetic 

methanolic ferric chloride) 

MiYL~tJ1111tliYJ1L~'U 

acid:water) 80:10:5:2:6 'tf1tl Ll.J'U91'U: 
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(Compound) 

9l1~~il.J 

(Adsorbent) 

'.i::1.J1.J911'flla::alfJ 

(Solvent System) 

U1fJl~'.i11lMll.J 

(Detection Agent) 

~~'V1'Uij'U 

(tannin) 

~~m~~HI 

(silica gel) 

fllHlhrJ6{lJ : ~lJ'V1l'U611 

(chloroform: methanol) 95:5 ~6Vill~~6 
~ 

;~'V1~ :~lJ'V1l'U611 :Ul (ethyl 

acetate:methanol :water) 77: 15:8 

m~i1l1vlijn (chlorosulfonic acid) ltr 
ffU~~ 

~lJl : 119l'Ul V'U'Vl'jl'4tlmW. 2547 : 77-79 

~ ~ ~ 

'l191lJ1 illJ1Jw;nil191 (th~i'Uihf1f)91 h\1'Ul'iltil 1I{l~flW~. 2551 : 81-85) f)rll'll\9lfJff~tl 

l'Vlfl iAmn~1fl 'j ml I9l f)'j lV1 ~iA fJ lJ i ~IWf)fflH-lill9l fiw ct11i'j 'j mn91 1\9l11 ft Solid phase 

extraction (SPE) ,thin layer chromatography (TCL), colwnn chromatography (CC) 1I{l~ high 

~ ~..6 4 i~ "" i ~ .K '''' perfonnance liquid chromatography (HPLC) 11J'U19l'U Clf~f)1'j\1~I{lflf) 'lH'Ylfl'Ufl ~'U'U\1~'tI'Ufl~f)'U 

119lqtl 'j~ff~ ti'i'U f)1'j IItJf)ffl'j 1I{l~'lfiA~'tIfl~ffl'j ~I~'U fl~ti'tl'j~ f)fl'U'V11~lfl~i 'U ffl'jfft1\9l i ~\1~f)rll'l~~ 

i 'U'jltJ{l~I{jtJ~~fl1tlil 
~ 

1. 	Solid phase extraction (SPE) 

~ ... i ~ d i "" ~ 'i "' .. i dSolid phase extraction 	11J'Uf)1'jIWf)ffl'j !~fJ '\1ffl'i'Ylff'U \119l~m~fl~ 'Uflfl{llJ'U 'U'tIW~'Yl . i ~. 

"II)' ..c!iIlfJl~ QI 0' QI.c9i~Qlo d.
ffl'j 'Yl !lJ ff'U \1'\1 'it) !lJl9l fl~f)1'j \1~\lf)'lf~ flflf)lJ1 \11f)flfl{llJ'U \11f)'U 'U \1~ 'lf19l1'Yll{l ~{llfJ'Yl!'\1lJ1~fflJ'lf~

'" 
ffl'j ~ff'U i\1 i ,rflflf)\11f)flfl"'lJtJi'UmfJ'\1"'~ l~fJ~l1tlffl'j~ff'U i \1 \1~~'Ufl~t1'Ulgmflfl~~ (Stationary 

..6 ~ '" d ... 1' ~ ~ ~ 4 "" ..6 ~ 
phase)Clf~I1J'Uffl'j~~Clf'U (adsorbent) 'YllJlu'jl~I1J'UllJ~I{lf) (bead) '\1'jfll'jClf'U (rasin) Clf~fl1\1I1J'U 

4 ~IIJ ~ II) ~i '" ""'1~..6
nonnal phase, reverse phase '\1'jfl ion-exchange media f) !~ !!(l~ffllJl'j\l'U'j'j~!1 'UflV{llJ'U !~Clf~ 

l~tJ~1'tl1Jf1!~'U'Clf5~ti' (syring) IPilfl~l~I'lf'U tllffl'j~fft1~~lfJJllJ1IWf)~lfJ SPE ~~lgmflfl~~ 
L~'U reverse phase ~1111 ~1~~~~1~ 111 ~ ~~ ~ ~l 'U fl el~11 UU~~U~~~';l'~ ~ 11 ~ \l f)GJl':: ~ elf) lJ1 ri~'U 
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'illm!'U~~ i f~';)'vh~~~ leJ~ij~'U ~1"lf~ ffl~~~~~~ i 'U fl ~i:llJtf~~fllJl ~-!lffl ~~\lfl"lf~~~fl1J1rl'fl~'U.ij'1-!1 

... ",(i ~ <V llJ"-= 0 llJoli"ol 1" " I i" ........'il~'lJHrVl'li 'UlJll~lI'IJ t~lJfl1~'lJl SPE tlJ "lflJ~~ tl"lf'IJl1~leJ~l'U ~"lf'U fl1'j "lfUtlflfflHf~~flruCVl 
I JI I ,if " • I 

'Ii n lJ"lfl~Viij"'1~1 i ~tlffl'jVi '~ij"'111~~ij",1~1'il~ ~'lJ~~n'lJA~~'lJvhrl'U reverse phase fl1~ IWflffl~ 
Q.I ".:. ~ ~.A ~ I> Q.I ~1~tltJ ~'lJfll1lJlI H'IJ~~ eluting power i 111VilJlJ lfl'IJ'lJAHltl'l lVi~"lf~ffln)~fl1J1~1J'IJ ~1~'lJ~llJfl1llJlJ 

51 " 

... '''~ 4 (V .4 .QA1 v at jI 4i Q,I OJ Q,.O
Q,.I'IJ 1 "1fflfl1:l1fll1lJl11:U fl'U fl'U'IJ~-!lffl 'j 1'IJ ~~ 'illflffl ~ 'YIlJ fI'j ~ ff~ H 'YIl~ Ifl:U fl~ ltlfl Mfl'W 'il~ 'il'lJ fl'lJ1{}fi1f1 

fl.:l~ '$1111 11 ~'U n 'Wu~~uffmq'YIt'Yl1.:1~lfi1ViHlll1 11~'U n'U~fl~htl ~~'lfltl i'Ufll'j ~1l ff'IJ i i111ffl~ ffn~ 
11 fJl'lJ~llfJfl$l1tl SPElJ1I!~l'il~arl'Uffl~"lfU~I~ eJln'Un'lJ~lfl eJIWfl i$ll1~fl'~ 'U~fl'illflrl'tr.:l if SPE 

,~~ fJlJff l~tJ'i1J1W1J1fl i M''lJ'i~'YIi~'IJ l1~i1UfJlJ i fHtlflffl~ffn~l1tJ1l1riil'IJ ~ 'il~ lWfll'iil i tJ 111m'YIflU fl 

'YI1.:1 i fl~lJl1 'YIfl':i lVl"1fu~g'U ~.:Ifl1HWfl''U~'Wum$lltl SPE rl't'l fJWh clean-up l~tl'il~IWflffU 
" ,t" 

tJ'IJ lil i1'U ~ 1'U l'U lJ lfl i1flfl , tJ 'illflffl~N~~fiw ct1 'Ii ~ ~ lJ"1fl~Viff'U i iI I'If'IJ fl1~'f SPEfi1 ~~ ffl~ Vi ij.,j 1 

~l'Ul'WlJ1fl~'~~i1.:1fl1~U~~1i~lJl'illfl buffer salt l1l~ri1'UtJ~~fl~1II'il.:j'l ''UiI1111~lifJ{jl~~ IrI'IJ~'U 
" " , -= , ,,-= "" d 1 • .d AI '1.1, .., ..!"1fSPE 'Ufl1~~~'jtllJffl~ l1lJfl11lJl'lJlJ'IJ'U"l.:l'IJ'U ~fJN1'Wffl~~t~lfJ'YII'ilfl'ilH~.:j tlJ 'UfI~~lJ'IJ SPE 

.t .d " .Ii ... ~. ... .. , " 1" "... , .1'" " '"0i11fl'W 'W"lftfl'U'YI \Pl~~fl1~CJj'~\Pl~l'l1{jil~lI 'Wflil~lJ'W 11 ~~fl1J1 ~fJ t"lf\Pl1'Y11~~~ltl 'U lJ~:U lW 'W~eJ'l 'UtllJ 
• 51 

if SPE lfJ~I\Pl~eJlJffl'j '1 'UtJ'i1J1wrl' fltllJlfll'lf'U IlJU'YIll~ i~.n'IJiI{jfJl' 'W fil~fh.:ll~~~ ffl'jtJ'lJln~'U 'illfl 

~{jl!1\Pl~~lJ' 'lJJ1'Y1tl~ u~~fI'nfl'n\Pl11tJ1'lJ'illfl~.:j1i~1\Pli'W'YI::I~ , M''lJ'ill'YItlJ1fl~'U ri~'IJ\h' tJlWfl 

l'iil'tJ~lm'YIfluflg'IJ'YI1.:11mlJ11'Y1mlVl 

2. Thin layer chromatography (TeL) 

Thin layer chromatography ffl:U1Hllld{j~~fl i~lrl'W 2 "1fUIPl \PlllJi:lfl1:lWt'IJ~-!l1{}fi1flfl{j~ ti~ 
• " f t I 

normal phase TCL liCIt reverse phase TCL 111mrl'W normal phase TCL ffl~Viij"'1~11ltlfl~~'WVi'$l 

'fl~fl11f1'l~~ij~1~{j i'IJ'lJWt~ reverse phase TCL ffl~~ij~1~{j'iltlfl~~'U~'$l'm=1fl11f1'n~ij~1~1 
11PleJ~1't1Utl1J'YIIPl~~.:IIWfl~1mh.:j~heJ TCL 1~~111fh ~ ~111:Ul~ff:U'IJ~.:I~1~dl~~~~.:Ifl1~IWfl'M' 

'lJ'ill'YIiri~'W~'ildhfl1~'Wfl'il'i{jIl':w column chromatography (CC) fll ~ ~~'ilt~~.:Ilrl'Wfll~'~vh 
, M'ffn~fI''U 't'il~lPlflNfl~~IPlI~:U~'Wl1lillfl~~'IJ~~lfl~~n'IJ i tJ'il'IJ ifl~l1lflfi\Pl~fl solvent front lrl~111 

... A.d1lJ ~ p <Ii • .d " '1 .1'" d ,0'"

fl'fl11t'IJ ~.:I1{}fl1fllfl~fl'U'YI tlll11lJ1tfl':UUt111l~'U l\Pll~fJl~'YI~~.:Ifl1HWfl 'lJlJ'jlJ1W~ .:I'IJ'W :U1Utlfl 'W 

fl~i:l1J\11'i~ , tJ ~dl.:j''j~\Pll1J '~ffl1J1HI,j lf1'fl11~ l1lilfflPlri1'IJ'lJiI-!liI{jfi'tJ~tflil'lJ'lJiI~lflfllf1lf1~~'IJ ~~ 

'$l1l1fl TCL 1Jlifn'lJ CC '~llPleJ~H ld~~1l1flfl~i:l1Jtfl~'IJ fl1'j Ifl~~'U~Ullllffil{jVifY'YI1.:1!1~~ijfl'1J~~ 
,fi~~'W '1 'lJfI ~i:l1J1r II~ TCL ,f'Wijff1J~~~~1111~1flfl1fllfl~~'U~U~~1{}fl1f1fl.:l~~.:IlltI'U~fJ'lJutJ~~ 

, I. iI , I • 

... AI'" "0 ... ""' ..."""I VJ 01'1 ""OJ ... "'"\Pl~fl\Pl~~eJ~'YI1.:1'Y1ffl~lfl~~'IJ'YI 1Pl.:l'W'WI1J~\Pl~.:Ifl1~'Wlfffl11t'IJiI~1flfl1f1lfl~~'U'YI!"lf!'W TLC !lJ ''If!'W 

fl1mtlflfl'l~$lleJ CC ~,m'IJtth'M'~~fl111Jij~1'IJ i1.:11{}fi1f11fl~iI'IJ~~ifi'IJ TLC MI~mj'flfJ(i 'Ufl':iW 

http:fl~'U.ij
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3. Column chromatography (CC) 

!:it Q d: 6J Qlr/ cv dQ
Column chromatography llJt.!!'V1f1t.!f1flllUVnff1'j'YlfllV Lt.!f1vnllt.!;}:::'lJj'j1l1{Jfllflfl~'Yl'!ft.!~ 

y;i1~" lVlH ldmJll, (load) ff1j~1'mh~~~vfll'juvnl~'U;f{'Yli,u'Ut.!f1vnll,rU~1 ~~'!f:;ff1'SVVn 
'" 0' 0' ..; ''I '" o'Y '" .Ii.d.d • lIJ_1;}lnflvnllt.!~lllU 'lit.! ~ (band) 'Ylll11n{Jv~ Lt.! f1Vnllt.! ~1V1{J fllfllflnvt.! 'Yl'YlA'l1 lJ1:::ffll " e) LlJ 

'" '1 '" 0' ~ 0' "'., 'i 'i ~I.ok .oj!
fllluvnffll~1e)V1~ t.!f1e)nllt.! e)e)f)!lJt.!U'Ut.!flVlfW'Hnnflll'\1e).:i l fI1ll1ll9l m1TtC)f.:i'HlJ1VtI~ 

• I 1 " 

m'jm:; 'il1V (distribution) 'Ue)~ ff11 1:;wh~1{Jfllfllflnvt.! Vin'U1Qfllflfl~Vi ~~ ffllflll y;ie)' UU 

_ [Xl/a/iOlla/')' phase
K D

[X]mobile phase 

. 
fI11llff11J11 ()1t.! fll11wnff11 ln~ 'il1n6t.!19l1fWV1 (interaction) '\I V.:iff1'jn'U1tlfllflfl~Viun::: 

f)11 uv~nt.! ~'Un'U1{JfI1f1 M ~1:;'H1H ff1 'j n'U1tlfl1f1lfl~Vt.!~ 1{JfI1f1f1~~ 61'ill~ t.!'Ue)~U~~'Hle) 
... .Ii.d ~ .." rn .ok... ~ 

'UV~A'I1n1 Un:::1tlfllfllf1nVt.!'YlV1'il!lJt.!'\IV~A'I1n1'H1VmC)f C)f~;}~11Jt.! liquid chromatography (CL) un:; 

gas chromatography (GC) ~llJ~l~'U i!VlJHI GC l~Vl~'fn:; Gas-liquid chromatography (GLC) 1t.! 

Q rI Ill) I 1;i.I ~ J .Q QI fI Q J I::l "i )I .;d 

~1t.!1!fI11:;'Hu~ Lll ff1ll llt1 '!f!'Ylfl t.! f1t.!uvnff11 rlnl9l flW CVlti nlJ'!f1~ 'YllJ LfI H ff 11~'Yl1~ lfllllHl1n'HnlV 

'~l'Jn'!fi!~ 1~v,t1hJff11J11t1UU~ LC m)f)!~t.! 2 Ih:;!fI'Yl 1'Hqj ., fie) f111UtJ~~lllnn'l:lW:;'Yl1~ 

mVfI1'V'l'Ue).:il:;'U'U '~ufi cc un::: planar chromatography (TLC un:; paper chromatography) 

ff1'Hi''lJ countercurrent chromatography !;jt.!mmvnff11~1V'\IV.:il'Hn1 2 lvlff~UtJ.:iVe)f)!~t.!1tlfllfl 

f1~~un:;1tlfllfl!f1~Vt.! ~ lfllll11'Ylm1~ff1t.!1J1nlJfl'Un ~1{Jfllflfl.:i~'-n'U f1vnll,run~ij1tlfllfl 
!f1~e)t.!~!~t.!'\IV'H'Hn1 un~mlUU~19l1lJnfl1:lW:;flll!Wflff11~V1~V!!Hm~Vl1'j~'H'h~1lJtnfln 'H~V 
nn'l:lW~ml!!Vn~u~ny;i1.:in'U lit.! ml~~~'U (adsorption) flTmvnff1'U (partition) U1:::, (charge) 

~\J191 (size) ua~m'j~'lJt1\J~f)~~')hl!a~a (biological affinity) 1~\J~h1 
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QJ ::II I .4 I 1 lQ" QI

f1l"~ftC)f1J (adsorption) llllJfI1'H!'I.Hfl1fl'H'HHWflffllJ'\JfN 1J!flfJfl'j::'Hl1~N1'HlJ1'\J'O~1{} 

mflfl~~n'U1tJmfllfl~'OlJ~ W ~fflJ~fl'Vifl191 (dynamic equilibrium) ~~\1~~ff1'il,j'lUfl~'O'Ofl 
'j~wh~1tJmflfl~~Ufl~1tJmfllfl~'Ol.J~LlJ'l.J'lJ1W~!'vi1" nlJ l~tJflm::'UltJfI1'j~lfi,,~tJd'll fI1'j ~1l 
~'lJ(sorption) I!fl~fI1'jfl1tJ(desorption) 9l1lJii1~'lJ 11ltJ'OlfffJUH'YI1~~tJll!flii~ 1~'U m ~3'OtJ., l'11tJ 

..; '" • ~ v:1t 
hydrogen bond, Van der Waals force Ufl~ dipole-dipole interaction ffl'i'YItJfJlJlJun i"lfllllJff1'j~1l 

~'lJ (adsorbent) 1j)~${'O~ml'llufl~1~lfill'l.Jfifi1fJ1 1~~ltJ l'l1tJ silica, cellulose, styrene, divinylbenzene, 

alumina Ufl~ carbon t1~tJ${lJ 

m,uumhu (partition) l~tJ f11'j UtJ~mfl'H~'OUfJflriltJ'\J'O~ ff1 'j~ m fftlln;flf11'j ffnfl 

'j~wh~'\J'O~ l'Hflln'lJ'\J'O~ l'Hfll1flfJ1tJmflfl~~l~tJ '\J'O~t'Hfll'lfiJfl11~~~lfla'O'lJ'O~'lJ lJ solid 

• (II ~ .d .. ~ : 4 d QI -: l4" 
support !"lftJ fl'OfllJlJ'\J'O~ 19!fl\) IflffYUflfl'O'lJfllfJlJ1 'H'j'O silica TLC plate 'YI~1l9!'lJlJ1!'01 L1'lJtJ 

fh'H t!1 ri1tJ 1tJi11fllfl ~'OlJ~1~tJ'\J 'O~l'Hfll~fl"lfiJfl'H ~~~ !,j'lntJ 1~1~n'lJ'\J'O~Ll1 fll~!~tJ 1{}mflfl~~ 
.oi • 'I v... .... ,:; .ok :1t ,., ... 

1l~'YI1 t 'Htflfl f11'j ffflfl'j ~'H11 ~'\JtJ '\J 'O~'\J'O~t'Hfl1 (liquid-liquid extraction) 9!~llItJ'\J '01l'\J fl ~f11'j!Wflff 1'j 


~lm'YIfliJfl'YI1~1 fl'jlJ11 'YIm1VJ 'Othh~911lJl'YIfliJflrl'~~,j'mfftlfl'01tJmflfl~~~I~ Wllfl~!'H fllli) Z \lfl"lf~ 
'O'Ofl1'l.J1l1flfl 'Oii'uu'Vi ''OlJn'lJ1tJmfl!fl~'OtJ~ ufl~!fillf11'jfl~mtl'\J'O~1tJmflfl~~1~ 

111 tl~l' 'l.J !l~11tJmfllfl ~'OtJ ~~ l~tJ'\J{I~m fl1~mfill-wtJfj~!fliin'lJ~1'j'O~~I~'OtJ (inert 

support) '~I~tJ bonded phase ~~'HlJ1tlii~~tJfj~~fl~l'lll'11tJ ~tJfjZ'jZ'Hi1~ silanol group (Si-OH) 

'lJlJ silica support n'lJ chlorosilane ~~ff1'j~1'Vi1fl silane ~m~tJff1tl'glfl'jfl1~'lJ'OtJ (hydrocarbon 
t • SI • 

. 44 ~ AS I <v ... 1 A' Q,I Q,I

chain)'YIlJm'j'lJ{ltJlJ11"lf'OlJ91'OfltJtJl11J'j~lJ1W 1,2,6, 8 'H'j'O 18fl1'j'lJ{ltJ fl~tJlJ bonded phase 

chromatography 'H~'O modified partition chromatography \j~I~lJfI1'jUtJflff1'j~'01fffJ'Hii'flf11'j;1lJnlJ 

n'Hi1~f11'jIWflri1tJ (partition) Ufl~f11'j~fl~'lJ (adsorption) d1'H;'lJfll1lJU91fl~1~'j:::'H':h~ nonnal 
• JI • t 

phase n'lJ reverse phase flU nonnal phase ii1tJmflfl~Yiiifll11J!~tJ'liT'l~f1':h1tJmfllfli1'OtJYi 

1'l1mh~I'11tJ silica column ~ sHanol group ~ii~1"l~flil9il'n1fl:;;fl1tl~tJ'YI~~~I~'U1Qfl1fllfl~'OlJ~ 
'1lJ'\JWZ~ reverse phase 1l~ii1{}fl1flfl{l~~ii~1~lfl':h1{}mfllfl~{ltJ~ l'l1tJ ffltl1g 11l'jf11~'lJ'OtJ~ffrl~ 
~lJfj~n'U silica support l~tJlffij'OlJ1{}mflfl~~~~~1~lUfl~~1tJmfllfl~'OlJ~l~tJJ1~~~1"l~ ~{lm\l 

Q,I <V 0 .c.t. Id.".c.t. I f 4 lJ) \Ii t/ I lJ) d-1 
NfflJfl'lJ911'Y11fl~fl1tJ{ltJ'YI'jfJ'lflJfl911~" l"lftJ IlJfjltJ'Ofl'H'j'O'O~9! fl LtJ 191'j (acetonitrite) mJ1{1 L'jflfl1lJ 

I JI JI I 51 

'H 1fl ff1'j Nn91tlW cn'fjnlJ"lf1~Yifhft~IWfl{l~l1tJii'lil#i1!!m; 1~"lf'O'lJ'll1 Jj'tJ \j{l'O 11l~1lfl'l{1{1dilJ fl{lftm1 
" " 

11) :JI <V tAo G) 91~ d' d''' .d ,Q.I 4 

Lll 11 ~tJ tJ \l ~UtJ ~lJ1 t'H 9lfl911lJfI1'j "lf~ ffl 'j fl {lfl \11 flfl 'OfllJ tJ I fltlf11'jllfl 'j 1:;; 11 'O~fl'l.J'j~ fI 'O'lJ'\J{I~ff1'j 'YI'O ~ 

ilJ riltJffnll~l{1" ~\lfl"lf:;; flflfl1l1flfl{lftlJU'~1tJ TLC I~ fl iflll11'\1':h '~iiff1'j' llAflti'Hfl~' tJmlftlJU' 



• • 
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'J.h::\l (charge) ff1'.iNii ~ t1Wcti''fj 'n'1I 'lfl ~hr(lltl'lfi1~trtvii fn '.i tJ i'lJ ttJ~ mHhvhv'lf'U V,;j 

it 4' 0 it ... Q,I" .... .:: ..: .1 11).1'1 it ''I .1 
ffl'.i a::altlfl1tlm fl'l1 '.i V~Ht)1 ~~:: 'Yl1 '111 ff1HH'~flWqqIi'.i".i1l'lf1fltJ tJ\lmtJ,wtJ !tlJa~ LlJ L'HV~ L tJ 1lJ 

~ ~ 

'UV~ i VVVtJ lJ1f)'l11ValJ i~ I9i~UtJ~~Ulf.lW fflllr~f)1'.i u~m11t~tJ 'vvm..!'u tilt ,*t tJ f)1';HWfl ff1'.i 't,r 

lJ~~Vltl9i~~vitJif 

3.1 Ion-exchange chromatography 

'Ull1 (counter-ion) VI lIlJ '.i:: ~ ~Hf)tJ'Ull1 'H af) t tJt11'.iUtlf)ffl'.i 'UtJV~f)lJfl1111ff1111HI'UV.;J tflflVtJ ff1'.i 

t~tJtVI fl i1flt11'.i tWf) '4'1'1 '.i ~ 1t1fl1flfl~ ~ tJ'.i ::f)VlJ~1tltll'\'l~ f)ct1~hla::altl (insoluble 

matrix) 
"" it "" '!':1 <I ... ..: ~ .1 4 ..It '!':1 <Iv'! ... <I", II)Q,I

lJtJ Nd'l1 tJ 111'l11J11~f)'lftJ VlI1JtJ lJ '.i:: ~alJ 'l1 '.i VlJ 1f) 9f.;J'l11J11 ~f)'lftJ tJ ~:: ffll'Vt tJ Iif)lJ tV fl VtJfl H 

it ":"".1'" it '" "I ,j ,... II) 

~1fl ti1.;J ~u,j~~tJO'lJ ifl flVtJ ~ '.i ~oU'll1t tJ t11 '.i tih i'lJO'lJ1{Jfl1flfl ~~ t~ tlm::lJlJ ~ iH{J fl1fl~t~tJ tJ'.i:: ~a lJ 

ua::: i flVVtJ~ HoU'll1!~tJ tJ'.i:: ~lJ1f)':h cation- exchange chromatography ua::t~ tlm::lJlJ~ii1t1fl1fl 
fl~~!~tJtJ'.i:: ~lJ1f)tm::iflm)tJ~HoU'll1t~tJ tJ'.i::: ~alJ':h anion-exchange chromatography t11'.illtlf)ffl'.i 

~tfifl ~U''If)U~a:: illtafJa'U fl~ff1'.i~1 fltil~~Ofl1111U~f)~1~O'tJ~fll111U '.i ~, tJ t11'.i ~lJO'lJ exchange 

site ~~ffl tilHl 'If:: ff1'.i~lflti 1.;J flV f) 1I1 flll1ih I9ilJ i fl tltl1fftlfn'.i !tJ~tltJ U tJa.;Jf.),vhv'lf'U fl~ 1{Jfl1fl 

Ifl ~ fl tJ ~:b~ 0 Na~ fl f) 1'.i! tJ g tl WI tJ a~ ""f)1!lW::: fn '.i Ufl f)~l'U fl ~ ff1'.i ~ 0 tJ '.i:: ~ 'l11fl t11 '.i I~ 1I ionic 

concentration 'Ufl.;J1{Jfl1fllfl~VtJ~~iiNal~lIfnmti~i'lJ~ exchange site ua:::ONa irl~iflflVtJ'Ufl~ 
ff1'.i~1t)fh~ fl1111fflt1l'.ifl t tJfn'.i ~lJ'U V~ff1'.i~lflti1.;J "::~tJfl~O'lJ Ii '.i'.ill'lfl~'U fl~ i VVfltJ ffl'.i~lVtil~ 

'!':1 <I... II) "'. ..: OJ '" ... ..: II) 1''''' ''I '" <I
ua:::H1Jl1~f)'.b'tJ lJtJ ion exchange rasin I VVfltJffl'.i ~1Vtll~VI"lJf)lJl{Jfl1flfl~VI t~fl~::V~ I tJflvalltJ 

i IItJ ltJl la::\1 f)'lf::VVf)1I1.wlf)':h ttJVll~ ~'.i ~O'tJ oU'111iflflfltJ ffl'.i ~lfltil~~~lJillitiO":::\1f)'lI:: flflf)1I1!~ If)':h 

3.2 Ion-pair chromatography I ion-suppression chromatography 

• • JI 

t~t.J1Vlfli1fl t11 '.i Utl f)ffl '.i Vi '4'1'1 til '.i fI!!tIf) i VVVtJ ffl'.i ~1fl ti 1.;J , ~~1V1{J fl1flfl~ ViO~1 

~1 l'litJ reverse phase modified partition column iflVf)1'.ittJgtltJ!!tJa.;Jfhw!fl'.b''UV.;J1{Jfl1fllfl~fltJ~ 
lviv aflfn'.i U~f)~1!~tJ i V flVtJ 'U V~ ill la f)a ffl'.i ~lfltiH Vil i ,riJJmf)a'U fl.;J ff1'.i ~lflti1~Ofl1111!~tJ 

JI t f Jl 

f) a 1 ~ (i ti o;r1) IIa:: ff 1111 '.i fI ~ lJ O'lJ 1 {J fll fl fl.;J Vi Vi ,1i 0 ~1 , ~ tU Vi 1 tJ V.;J! ~ tl 1 0'tJ ion-pair 

chromatography ,,::01{JfI1fl!fl~VtJ ~tJ'.i:: f)fllJ~ltl illlafJ a ff1'.i vtJ VI~ U'UUlfl t 'HtY~Ol1 ~V1~t1'<i'tJ~ 
ffll11'.iflU~f)~1'1I (ionizable group) !!a::O~htJ~'lfVlJ' 'U:UtJ (lipophillic region) :b~Vil11l!l~!~tJ 
, flVVtJ~HoU'll1 (counter-ion) ~~:::Vilt ,rlfi~ reversible ion-pair O'lJff1'.i ~1v{h~ ifltlii ionic modifier 

, , II I 

"'l11l!lVi~lJd (pairing) O'lJ' flVfltJff1'.i~1v{h~ i tJffl'.ia:::altll!~1"'11 ,rlfiflfftJ~ffVi i1iO~lViffl111'.ifl 

utlml1tJ (partition) toU'l' tJ1 tJ1t1f11flfl.;J~~0'l1~w~t1'itJ~iitJ'.i:: ~!l~l!fi~!~ tJd'VVVtJ (ion -pair) tilJ 

Q,i , ~"" old J. Gt" Q,I dot::t ~ lI) Let t lIJ jiG) .c:lCl I Q,I 

ffl'.i~lVtll.;J Llfl 'UVfl'UV~I'\'lfltJfl'Uflfl t'lfUtlf)ffl'.ifl1VtlNVllI'\J1Ua::: 11I1I'Ul 1'1'1 L'U'.i:::lJlJlfltllf)tJ 

http:I9i~UtJ~~Ulf.lW
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. 	 '" 
'U'UUI (size) 11111111'YlmlfJn!tvmnHl1ll'U'Ul~'UtH 11l1~fl~U'U \It hJm"vf)1'l~'Un'U 

'l t'Vr;h-lff1'l~'nHh,m~t 1{JiI1flfl~~ f)1'llWn ff1'l~'nl!'Yl fli! fl size 	 exclusion chromatography \):: 

.ok ... ., 1.:_
gel penneation chromatography U~t gel filtration t}$~ll~n'l:ltut'Utl~ pacl\.J.Ilg 

materiall~'U!~iiHan (bead) ~l11\)ln1'Willlltl1 1'lf'U polyacrylamide, agarose ltltl silica l~viht~u 
f 	 c$ d 'Q '" 1 QI I 

,4.c::l 

'Utl~ polymer cross linking 'lnVf11'U'Jllmlll'Wl'U'Utl~11l~I~mlt~1'U 1l1~fl~ffl'lm'fJV1-l'Yl1l'll'Ullf! 

i lttY\)t i liffl1l1Hl~1'U1,j'1i tli'UI'Wl'U i~L!~t\lt'ln'lft'fJfJn1l1n'fJ'U i'U 'Iltut~lll I~fl ~ff1'l~1mh~~ij 
c:l '.11' II 	 • ~ llJ _1"1 i ~1 QI' ...... 

. 
'U'U 1~I~nn111'o'UNltT'Uvn~1~'UfJ~i'W l'U \ltffl1l1HlU'W'l! 'Ill \ lJ !'U I'Wl'U If! 1l1~fl~ff1'l~1~Wl~'YllJ 

'U'Ul~lan~"l~\)tffl1l1'ltlU'W~1,j'1itli'UI'Wl'U~ii'U'Ul~uan~"l~i~ ~'h~ i'U cross-linked polymer l11 

:II ~ .., ~ .ok 1 , !~ 	 ~:II oj '1QI

It'Ul'YllffllfJ'U1{J fl1flf1~'Yl t}$~ llmfl~'U'Ul~ ltqj'Yl"l~ \It\jn'lftfJtlnm\llnfltl~ll'U I~I 'I1n11 11 mfll:! 

oj i i "" .ok ,! oj oj 1 ~'" 
'Il'Ulii1mnL!~t lt~fJfJn1l1 'U'Ylff'Yll~~H t}$~u'Yl'Intl~'Itlt11~ 11l~ICln 11 !~fl~'Ylll'U'U1iii 'I 'fJ~~~1I1\) t 

ii diffusible volume 1I1f)f)'.hvh i11'\jn'lfttltln1l1 i~ltCllViiff'Yl1~U~t'fl1Clli'Uf)1'I'lfttlfJnmlll f) 

fltl~llU'Ul'Uf)'.h 11l1~ fl~'U'Ulii1 ilttY 11lmfl~~!an~"liilffl1l1'ItlU'Yl'Im,j'1 itli 'U l'Wl'U'U'Ul~Han~"l~ i?i' 
!t~tll::\jn'lfttmnmnlt~~"liil size exclusion chromatography 1~'UI'Ylfli!fl~V11i~~lVmnul:!thJ 

" 	 . 
V11mV1f1Hff~1~'Yl1~lflii'Umffl'I~1'fJ~1~ ~~U'U;-3UVllifl 'U f)1'Ilwn;111l1~fl~nii'll'Ulii111lIClfll:! 

u\?ln~h~ n'U1l1n !'If'U ifuvn1tl'l~'U~ii'U'Ulii111lmfl~ ilttYfJtln'illmllH'Yl'Utli~Yi'~ii'U'U1iil11l1~fl ~ 
oj! ! i A i""" ""., '" 1 oj ,.c:l 	 '" In~f)f)111l1n tlV1~ 'In~11l1'Utl-3'il1mll!l'Yl13tl ~'Yl'Yl~vtlllllnll'll'U1iil 1lIClf)~1~mmtll'll'U1iilI1l1~f)~ 

l1-30 ii,j'tlvm~'U ff1wi'13 Sephadex LH20 ni1~fl.:jUV1l1Jlm i flWnff1'I Nil~t1tu c;11i'I'I1l'lf1~1'W'I1t ii 

q olU q q, 

" " ln~lfiv-3 n'U1I1n ~~u'U;-3ilii!vllif size exclusion chromatography i'Un1'l!Wnff1'lm~lU 
" " . 

,j'tl~~ff11l1'ltli~0131{Jfl1fllf1~tl'U~~'1Ii'lfJ'1 (nonaqueoese) ,~ 

o,.,Q'Un'U'Uoun';;ll3JUlfla (biological affinity) ~fl111lffllvr'U .fi01J!'Ylfl'Ufl affmity 

.ok ~ d .I I., QI ...... ! 0 ('fi" )chromatograp y h t}$-3!13'Uf)1mVf)ff1'I'Yl'll'UfJ~n13tl'U~'ImtJ1tlVH'il11'W1::1\l1t'il-3 specl lC mteractlon 

'Iltl-3;11lJmflCl1'lf'U antibody-antigen interaction, enzyme-inhibitor interaction, DNA-DNA binding, 

DNA-protein interaction ltltl receptor -agonist/antagonist interaction 1ii1v~ilun'U~ (ligand) ltlfJ~ 
.1 II QI QI :p QI 1 II 0 :II ~ 

l~lJl\?Itl'I (receptor) 'il::'il'Uf)'U packing material ~nv'W'U1it fl11m'U'Yl (covalent bond) 11"'::'Yl1lt'U1'Yl 

I~'U1{Jfl1 f1fl~~ 'II MNffll \):: i lt~ F·h'U fltl~mr1lJI"'fl ~~iifl111l'lffJ13~13tlth~ 11'Wl:: 1\11:: 'il-3 (specific 

affinity) 013il u n'U~ 'ilttl f)~13 tlvi 'U fl tl~llui 'U 'Utut~11l1",n", g'U~ i 11 ~fl111l'lf'fJ mlu tlVl-3 ~11'W1t
" " 	 . 

QI rI 0 llJ ~1 .1 ~ .1 !... "" 
I \)It 'il-3 \1 t \j n '1ft fJ fJ n 111 'iJl n fl fJ'" 1l'U f1l'l'lftff1'l'Yl1 \ ~ ~VOl'I IlJ "'V 'U UlJ ~~f11 'W ltl'1H! '" t Ilt 'l fJ 

01... 1 <&; ... ..1 .. .1 d'.=i 0' i jI ~ Q.I (l,.I I 	 4 " ~Q,!' 	 f

tl-3 fllJ 'I t nfJ13 'II fJ~ U11 t11 fJ'I ~ -3 'il t 'Yl1 11 itH'Yl ~ U n 'U 'l tlt 1 N ffl'I ~1 tl tlNU ~ ~"'!!n 'U fl 'U 'U fJfJ 'U '" ~ 

lflv.,r 1 i tll1~1m mv nffl'I Nil ~t1tu c;11i'I'I1l 'lfl~~::111l1V'I 111 o~m 'HWnffl 'Itl 'I~ nfJ13~ iiq'Yli'Yl N 
.. 	 '" , 

;1tll'W tlV1 ~ ~ 11'W 1t I~1t'il.:j ~-3U'U n 1mVnffl 'I ~1m'Ylfl Ufl 0;~U13'1ll~ 'U II'U 1'Yl1~ n~ i'U m'I UVflff1l 
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I ~ .4 .c:. v ~ QI" '41 Q.I .4. A tid Q"I .d..cI ,CIL 

U9l~:::ft'J ~ 'H1flff1'HH"lJllJ~1 ':ilJ9IU U'\.JCI1'1l 91~Ul'lfU ! umru ff1HI'MI'H tJ1'U 'II 1fl'W'If'H ':i fI ~~U'YI':i tJ'YIlJfllJ 

ff1':i ~Ul-fi'llJ1 ':i 'Ufl1U fl1':i UtJfl'l11fl'1J~'\J 11~fl1':i ~'UtiU ':i :::'H-:h~~ 191tJl91~{U~::: aUflU~ (receptor -ligand 

interaction) 'H1~ff1':i I'll rl101-fi'1'tJ~~ cg'Utt'U'lJ'll ~11'W1:::1'i11~ 'iI~ti'lJ'l~fI1flfl ~~ 'II ~l111,rfl1':ilWflff1':i 

111 a'lJ'I,J'iW U~:::~~, tJfl-:h,JUfll':i '~a'nfl"'lJtiUlJ1(recovery) 'iI:::~u~dti'Um~~ ~'lJtiu mh~HUfl"'U 
1'J 'jI.g .. '" 1'Jp '" '" 'jI
L~ 91~ fll'i 'i'lJ fl1U '\J fl~ a'1'i 'I1~ltJ'lfU~m 'II '\J ~'\J 11~fll'i !'#>1 a' 1 'i fl~'lJ fl UlJ1~1 t1 

4. Gradient high performance liquid chromatography (Gradient HPLC) 

Gradient high performance liquid chromatography 1~U1'YIfl 17 flfll'i Uflflffn l~tJ 
t JI I I 

~lfftJfll'iltJiitJ1.mtJ~~fl11lJ~1~'i:::~'U'\JiJ~fl11lJij.u1 (gradient) '\Jfl~1~fI1fllfl~6Uli (mobile phase) 
4: iff .Q1SJ 411(/ Ot.ll _~ 

91 ~6~11~1 1'W iJtttJfl'\Jfl~ HfflJU~:::<IJf:::tHfltJ 'i::: fl fl'lJfJ fl<lJfU ~ '11 fl iJfllJ1 'il1flfl iJ~ lJU911lJ ~ 1~'Ufl11lJlJ'\J1 
QI 'fiji 4.J! do I • ~.eel (II' Q,I 0 

fll'i<lJf~ff1'ifliJfl'il1flflfl~lJ1..!~1tJ gradient elution lJ"I.Ifl~m1 isocratic elution 91~lJff~a'1U'\JiJ~911'Y11 
t I , JJ 

~:: ~ltJ5u 'YI~6fl ~i191 ~fl~n~l 91'i ~lia'llJ1'i mWfla'1'iliij.u1 i fl~l~tJ~tiUlJ 1fl6flfl'il1fltiU 1~mh~ 

fflJ\l 'i W "~::a'llJ1HUWflffn ~ij~1tl~U~::~liJ fI fl ~l1fltiU1~mh~1i tJ 'i:::ft'YIifI1'WH~::':i 1~t~1 1U 

11il,<JU1~ijfl1':i,h'YIfl17flfl1'i~~fllJ1fll'i i -NtJ'i::: ltJ<IJf'l1iUfll':i ffm:nfl~fl'tJ'i:::fl fl 'Uf11 ~lflij'\Jfl~ffna'ti~ 

'Hm'lJl~U~lU1UlJ1fl l,fU HPLC-UV, GC-MS, HPLC-MS U~::: HPLC-NMR t~u$lu fll':i1tfln:::'l1' 

.d. " 0 t 4. "1"QI

a'lHlUtlflflflfllJ1iJ1fl HPLC column ~1tJ UV U~~ NMR il:::ff1lJ1H1U1ff1'iUUfl~'lJflUlJ1!~ 

6) d.Q <I bJ ' 0 d ~ fI~ 4: -4 QI , QI" 
t U'\JW:::'YI fll':i1tfln::'H GC U~~ MS LlJa'1lJ1H1U1a'1':i'YI\lfl11ft'J1:::'H'#>nmft'Jfl~lJfl~~fl~11fl~'lJflUlJl 

1ft iJ th~h ~911lJffl':i ~H"l1ij~tiUfll il~ ~ fl~U Ua'~ ~fl1llJfll1fl ~u l~fl1fiu1ft l1l1,r UV ij
<u

," . 
fl1llJ~11'Wl::lill:::il~ (selectivity) ';lfl-h MS Uflfl'illflij MS er~ijfl1llJ'1 (sensitivity) litl~f)'h UV 

~~ffllJ1':i(J1Lft'Jl::,ra'1':i1utJ;lJ1W~llJlf)'~ fll':ilWfla'l':i ~1tJ GC 1i-fi'fllliJtJf)':hfll':iUtlfl~1t1 HPLC 

http:mWfla'1'iliij.u1
http:lfftJfll'iltJiitJ1.mtJ~~fl11lJ~1~'i:::~'U'\JiJ~fl11lJij.u1
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~mu'W1~tJ~hWlftl~~{umaYlfl1'W1flUm;,nh:aYlft'YltJ (2546 : 56-65) flrll10~fllltH)fl 

fl YltYl1~,hfl1'WUfl~Yll~ltlff'l1f11 llJUfl~ flll i ~,jl~1tJ'lfUi'W flll ,hUfl 7 m:n~1,j'$I~~ rl' 

_ d _ 4 I 

1. ~tu~lJU~Yll>3~llnYltJ1Ufl~Yll~!fllJ l'l1'Wflllfl~mtJ 

2. ~tu~lJU~Yl1:Hfln t'liu !11CJfu'W'Wctf ,jfimtJ1VVfl~lfli'W-~~fli'W 'ltUfl4U~H-n'W1i~lfln 

3. ,rVfl11Vi\ll1tul l'liU 4UUlfl4UV~ llJtflQfl ~1~Vnmfln t~ulPi''W 

2.7.2 Bio-assaying 

1. l1"'fl1ufllltifl!~flfl1~~1Jlfl-n'lt~ld'W 11'11 l'liU f111~tifl~11Ufl~f111Rmntl~11f1H~fl~ 

4U fN ~11riv 'W 1J~Rfl'l!llNflYll ~~1f11'W fll'nl~U 'W 1Yl1~flll~ llUU ~lU~llJI1fl'W ~l1Jl flf111,jl~liJU f111 

o '_1151.1 1 "1 11] A 4 ..,"""Ul 1J 'lf1J1~ tJ'l1U 'WtJl~ldU \'Wl1!fl~fl11lJl'lffl~llJ4U'WU1i11lJl'W tJlJ f11HI11~~flU~tu~lJU~fllU 

Q~ Cl 4iCl4,. A 

'l111YltJl 'lf11f1lJ 'l111YltJl LlJlflQfl IfllJUfl:;f11tJfI1'W 

2. 1ifllltifll~flflYl1~ltlff'l11YltJll~Uf111~1IU'W~1'W1u,rfl~,jQU~flll f111tifll~flfl'lfUfl4UV~ 

U11f1lil~tJ d~fll1 1,j1 1~~1 f111Ylfl~V11,j1:;ffYlnfl1'Wi 'Wflllihufl7fl....n htu'liu hfllJ:;I~~ fll'j 
" ,

flm~11 1nfll1!ijmlPi'ulil"*!'lfU Brine shrimps, Antibacterial screening, Hippocratic screening !~'WIPi''W 
~ 

o • A U 

2.7.3 fl11lI11liln1188nq'YI1l'YIH'lflIllTflla:;n11Tfflt'U1 

~ " ..l..l)l I P ..l '" 4
fl11 I'1fl'l!ll4U V\I fl Yl Ifl tJ1 'U V~VtJ1 ~ fl'n~4U11~! f1 tJ1fl11 fl11lJ 11 fll fll1 fll tJ4U V~NflYll~ 'l11f11'WUfl:; 

tl~11 fI 'j ~~fl~4UV~~H)VflflYltufl~!i1111lJltJ~1'Wltl ff'lff11'jlJ 1 Uf11nhUfl7f1'l!11~i'fll~u 1fltJV1fftJ 

f111-n~Ul1Ul1mtJ~14Ul1'lfl !'lfU 'W'W1!m1lJ ~11lJlflfJfl 1nfll'jYlfl~fJ11 1fltJ1~tYlflufl~'l1U~~tJ 
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http://www.cccthai.orglindex.php 

old • 0 J!t 0'" ... I "'I. d ~ 1 I .. I..k 
fll1llJ~tH 11'Hl Cancer lJ1 'ill Ofll'f'lYf VI t'WflUnm01l Carcinus 'H'HI Karkinos 'VItUJn1l \:I GJ.:j 

• !II 

11lJlfJtl.:j "m~1J1'W 011 i f'n~L1iV1J hHhn: hlJl'1i~'U1l.:j011 i~fll'Wl'i1fl11JfllJ" Vii~tlliA tl1~HrI'W 
'" ,. 11 d '" I "111 .1'1 .l. ~ 1 "",. • q I :• 

t.... 1ltn01:lWt011 ~~'Ufl.:jflfl'WlIttH ~~lIff1'WV'WL'Ul t1J l'Wt'WflWfl1JO~ 1~V1fl1Jmllfl'W'Ul\:1 (Ut'W'W 

ffqj-n01:1 W''Ufl.:jllt'~ ~11;mfl~fl.:j11111V~ H '1 ~t~V1~fl.:jn1J1I~L~ ~ ~~iJo '1 ~ltJ ~!rI'Wtfl~fl~11lJ1V) 
"h'H'r1JU'U'W~1'lfl~tY01:llL~V1n1J1I~!~~ L;vwh "Oncology" ~~lJl'i1l0 Orums l'Wftll:nO;O ut.ln':h 

Tumor 11;fl Mass 

• .., J 11 • 
2.8.1.2 fllft'W'n'WuinfUNfll 

!II, !II 

~tllff'rl'n-rt'W!1'W1J1~tlli1~lL~'Ufl1n11l1J ~~iA 

l' J[ d/JI.l.1I d,l ..k 
• nfJ'U!'UtHfJO (Tumor) 11lJlvtHOtl'WL'Utl (Mass) 111Vnfl'U'VI1J1lJ'U'W1I1 (Swelling) GJ~m'il~~ 

!II • !II
!'It 11 • ""111 I", JI 4 'J!• 

!'U'Wntl'UL'Wtl 'VI tlJfl'W~11V (Benign) 111V Otl'WL'UtlllV (malignant) 

l' 11 ~ ,.., d/ 11 .l dllj ,"" ,.:11"; I 111 '" 
• nfJ'UI'WMfJflfl !1JfJU~1UI (Benign) 11111VtH ntl'UL'Wfl'VI t1llJU'W1 ~'U1I'VI~~~!""1m~~lV ttJv.:j 

.., . 
f)1V1~tl'U'1 

1'111' d/1' .l..k"" <II • 
- n8'U!'WfJ~ltl (Malignant) 11l1lfJf.1~ nfl'UL'Uf) GJ~lIfl1ll1ffll1l1f.1 !'U011m~~lV 1118 

mlj-sm~\llV~~~t),)V1~gU'l 

http:d/JI.l.1I
http://www.cccthai.orglindex.php
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1. Carcinoma 

2. Sarcoma 

3. Lymphoma 

4. Leukemias 

5. Melanoma 
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..., . 
1. 1J~"Hflq1J CarclDoma 

o'Q 0' 31' • J.:!/
(,j'j~lJlf.U 85 l,jflWlf'U~'Ufl~rnl;ltI \I~fWi'Ulh~u'lVl'U) 'HlJlt1tl~ 

" " 
Q .k o'A '" ..,!"

lJ~l'j ~Clf ~lJl'i11fl1ClftltlWfl'4 ~1'U6~fl1t11~Vl ~mtl ~'W1!tl~tmJ'W 6fl 

'h~fl1t1 ~~lClftl~lg6'4~1'Ufl~;1~fl1t11i 4 G)fi!~l'H~I~un 
4 t ~4 ~ d" <v ~ 

- Glandular fl6 flqlJ'Ufl~lClftltlWfl'4H1Vlff'iNffl'jfl~'Htl~ 

4 0' A "'..;; A I";; WJ l'I 

- Transitional flfl lClftltlWfl'4f.l1VlI1Jtltl'U1I,jtl~1,j'iN tY'l~llJfl1'j 
. 	 Y 

'Utllt1Utl~'H~~1'U6~61t11~,r'U'l 'iI~'Y'41Jl'Ufl1t11~ 1,$'U l'iflVll~l~'U 

. i1ffffl1~ 
.. 4 ((A eo.::l4 cv ~ .. 

- Pseudostratlfied fl6 lClftltlltlfl'4~1Vll'itl~~1'Htllt1G)f'U1VltllJ 'iI~'Y'41J 

l'Ufl1t11~ I,$'U ,jfl~ 
Q ... .I WJ1' o'A QI "'. • J 

lJ~!HffllJnmfl~'U'W t~Hl1fl1ClftltlWfl'4fl1t11~G)f'U~~1~'l1'Htll'U 

~1mh~I,$'U lJ~!~~l~l'UlJ (Breast Carcinoma) "Y1'U l11t1i!f)~'iI1fl 
o'A • 31: 

IClftl mtlfl'4'U6~ ~ fllJ ff 'j 1~'U l'U lJ 

, 
2. flq1J Sarcoma 

.:!/ Q";; ... ..rA. 	 • 4 
'HlJlt1tl~ lJ~lHVltfl~'iI1fl1'U6Wflflfl'U(Soft Tissue) 'Ufl~'il~fl1t111'j6 

..r A '" 	 .k,31 I ,,., ~..r 
l'WflWfl!ff'ilJ (Supportive Tissue) Clf~ ~t!fl 'UlJ'U fnlllJl'U 6 

fJ! .... 1 ~ d\.J QI ~ Q.I 4 
Iff'U1J'i~fflVl 1!tltl'WflW61fltl1'Y'4'W 'U6fl'illf)'U tI~'i1lJtl~m~~fl1!tlt 

r 31 
_ ..___ mt~flflfl'U~1tJ 

, 
3. flq1J Lymphoma 

1,,-,-. 	 .. Y,l';~.v 

hl"'Fh i"":\::'","~ ___'" 

.,.1\ 

tJ lJ
"'31 

l'll'WVll'W 

,': " 

~ .... 	 ~.;.;; ... ~~ ... '-~n Hr:'...... 
• - , II-' .•• ~." , 

4. flq1J Leukemias 



I 

4l 

5. nq1J Melanoma 
MAolllNlo("/t4'> 

.olI '" d .. "" d '" .;\111l1VfI'I ~~!H'Yl1J1;l1m'lf'C\'C\~m~mJ~ff (Melanocytes) Glf~~~'V'I'lJ 

'" "" '1.1 '" '" '" 1 .. '" "'.1Frl,;'!>rnh \PIl~~111'lN If'! (Mole) fltlfll'H'iJ'HlH\PIU \PI '\Jtl~l'lf'C\'C\!~flffuj~tfl'Yl
u 

[lc-:},~ ,lltl:!UUU\PI'I1V 

., . ... '" .,
2.8.1.5 ft11fl~'lf81J~"H 

Jr ~ 4 I , 

t~'C\'C\~Hl~ 'iJ'm[lfrll Adeno carcinoma t'l1U Breast Adenocarcinoma 

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

http://www.cccthai.org/index.php
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" 
hn1N'YH.J1iii')1Ul 'iI::UtJ~mllJ1tAUH'\IV~lJ::t~'HH)miltA 4 itA mlJf)11~lu'Wmim:lru::'UtH• 

t/ d .4 ~ ~ II I .dj t I ~ dd <> Q,I 

t9f""lJ~tH (Differentiation) tlJfl~~I1Vfl"fl~~"m':ifl'tA flm1tlfl ~~H~'UtA')1lJfl1':i'il1tttAfl"nl:lW~'Ufl~ 

tI QI .d.. 'd g,I .:., A:9 ~.d ~ (lq Id 

19f""'lffU'iltA (Well Differentiation) 9f~t:lfll1lJtl11lJltAUHtAflV 'iI'Wm~'tNm'UtAVl 4 Vlt9f"" LlJlJf)1':i 

.,., ....2 ... 
lj)lUtAfl"fll:lW~tM (Undlfferentlation) 9f~lJtl11lJltAUHlJ1fl 

'1 y .., .... I ~ 1 1 '" 
ItAflltAf)11':i fl1:l1 lJf)1m'1J~tl11lJltAUH'Ufl~lJ~ IHlIlm::fl~'Ufl~ ':itl flVillffVf)1':i qfl" llJ 

" 'Ufl~1':itlflflfl ',1.hiltA ':i~V~1 fi~ij 

• 
• 


• 


• 

e"l1$ grow 115. .al:M!11I9fl 

'umor In f.!J)I'h~lltlrl'l ",e.!lt !h'tlugtl tl3s.allllmllll.'! 


#,..... 
of' •.~ lrallCllhl<Hl(lh hlc)<xl~'f("'''' 

"0', ,,,,J:8' If~ss Ihiln l In 1000 (;~ II s 
will 5Urv.llt!'!O 10' rn 'Tl"!IL\\\a-ws I 



• • 
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'I' S "" ,J <$ 1" c1 o· '" 1I)~1 ...
&fI!ltn1,,"911'UO,U':UlUU':::1H (Implantation) ~m<l)l""U:::tH'Hq~\I1fl~1ImlHtflU nJt~1ty 

~ff1'\JgtJ mil~:::t~'lJfllnyq~ 1~V1l11U'b'1~ 'H1V 1~v~fll1m:::~'IJ IGJi'IJ mflfll1fh~~ t~'IJ~'IJ 
'I' 111.1"" "" "" "'" "" .- 1" d&fI!lfn~ &lJ~1J'H1f)11)J91191n'Vf'l-!Nl'UO"NtJ"l!l0'ld (Transcoelomic) ~m<l)l"~U:::IHl1q~"lfl 

~8'WU:::t; ~ ''ll~8fl~lUif'IJih'1J8~lgfl'4~H'1 m ijfl'IJ fl1J~'WfllNlfl ~tI'l'I1illfl~~'~~~'Hd~''lltJ~~~ 
" ,

~~"1 fl'W tGJi'IJ ~lU.w'IJfh'lfI~llifl'4';fI~vr8~ ';f1~'llfl~ trl'IJ~'IJ 

http://www.cccthai.org/index.pbp 

I "" "2.8.1.8 fll1U1J..:J(I11'UM1<l)liUI 

.CII .. , v J 
!l'l-!Y1f111Jt))Jtn11t1J..:J(I11'UM1"aa 

... " c1 , 1lII.1II):>I~ 1 lit, ,:>1', ,
fll1V1t9f~"U:::tH U1J~t9f"~ LlJ &~11f1V'1 ~v tUnlU11t1f111JTJU ~ un~~11 fl~ flfll1f111JTJUfll1U1J~ 

19f"~~fl11uFt~'llfl~ 1~w'llflm'IJ~'Ih'HU'1~fl11JflUfllm,j~~1'11f1~I<l)I"~ u,j~f1f1fl1~'W 2 miu flfl 
, >J 

- ti'Wfi'ih~l'IJ lf1Vfll1U1JU~fll1t1,j~I<l)I"~ 
.4.d o 1 :>I • " - tJ'lJVlVlHltJ flVfll1m:::<;,J'Wfll1U'lHI9f"" 

, .. 
... .... 'I' "" "" , ,J

1. !l'l-!YlYll..:J1'UI~Dtn1D1J!l..:Jtn1U1J"'OUDa 
a A:l r ~ 1 ACt ,did.o.1 o.do Q,I 4: 

f11\lI'jVflflflflVH'YI'W~11 Tumor Suppressor Gene m.mqu'W U"fllltlJ,~fl11V11~1'IJVlnlf1tyfifl 

~ "" 0 " , .... "" ~ 1!II"" • " A 1 c1lUflV'W VI1~l'W 1<l)I""~:::'H~flfll1U1J~~1 VtJ\I:::'YI~flfll1t1nfl~ flfIflI'l'IfI 'H Ufll1U1J~latf"" U":::11IV ~fl 
f J/ r , ~ 

Ylll11fiti'Wfl~U{j\ltyli1V'HU'lfi '1in11l11t1Un~~flflfl'~ 1<l)I"~~:m,j~~11~v'1i~liff'W~fI 
• t:! "" "" '-= !II !II • , 'II) jIl 'IlJ1V1Jln1lfl'IJfll1'111J1f1 ~v UU!1J1flflflV'YI1U"f1 M'YI~fl1f1 11 &'fl 

http://www.cccthai.org/index.pbp
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o PtOlein kina .... 
A 

" 

/.'./ 

http://www.cccthai.orglindex.php 

III III • ..i 
9i1fldl~ihJ'I1iAfI\l '~mi p53 gene 1f1vilnl'nhHU ,r~\lljjm!l)f~ll'\1mlff-3t1~fI~l111m~~ !l)f~fll'O ..h 

1,rDNA lni'lfl11lJliYml1v'~ p53 gene 'Ozvhnu1f1Vff~N Transcription Factor 1f1Vl1~fll!l)f~lfl~~ 
.. • ..; QI'" ...; AI' '1!l1 "!lI I ..... 

'.i~WZ Gll'Wfl!l)ffllJU!l)flJ DNA 'VH1~nl1mffV111V nflU'VI'OZ1J~flV ~111!l)f~~1'IJ1~'.i::::VZ S !l)f~lJnu 

ff~LfI'.i1Z"r DNA il1,j lun'.iW~ DNA u~m1miYv111V~U',jfll'OCJftllJu!l)flJi,rmitl,r~1~lJ11l p53 '0:::: 
o '1.~ " 'I";" !lIJ • ,", 11";
ml1Ui'I nH!l)f~~~lV (Apoptosis) ~U.fl11::::'VI1!l)f~~'lJ1f1 p53 1!l)f~~ 11lffllJl'.ifll1~i'lmmtl~1!l)f~~J'VI 

.. I d Ct.I d ,d ",I' 4J 31 <I" 1 J, dI" .d
'.iZVZ Gll'Wfl!l)fVllU!l)fll DNA 'VIU~nl1mffV111tl nflU'VI'O::::1J~flV ~111!l)f~~l'IJ1~'.i::::tJZ S !l)f~ ~".If DNA 'VI 

"' ... !?t!ll i 'it '1" '1!l1"" ",,,.s
U~nl1mffV111VUUt1JU~UUtl'lJ Un1'.iffn~ DNA Ll1lJ ff.:j~~ ll1!ni'lm'.in~ltl'Wul1l1n'IJ'\.J .fl11::::'lJ1f1 

dl?t ..i ..; 0 'I !lI..?t d dl ... I ~"" IV "'" 
p53 'iI~V1;H1J'\.Jfflm~l1U~ 'VI 'VI 1 ~mnfll1JUll::::1H t1HflUH1'.iVn p53 11 ij'W'VIm:l'Wuln'.i'.ilJ 

(Guardian of the Genome) 

.::4 • ,.ef, I ,!QQ,I at j}I lid. 0 QI Q,! 

fll'ill'.ifJnVmWNl1U,:j11 Proto Oncogene fJ'\.JmllJUlJ~n1!liUZm'.i'Y1N1U'Y1~Hn'\.J'lJ1lJntl 

! .:!t ... " .. 'l~'" , " .. 'I d .,; ... Tumor Suppressor Gene n~11f1V fJUff'ilZUffi'l,:jVVm'Wv l1lJm'.iUtl~l!l)f~~ U~::::llJfl ~fln~llJ'VIfJ'\.Jl1Qi'I 

tI fQlQl~" QlI/.::l

m'.iUfffl,:jflfln 1!l)f~~'ilZl1Qflm'.iUtl~~1 MUU m'.i!nflm'In~lfJ'W'\.Jl 'ilUtlUUffi'l.:jVVmJ1~'CIV~H1~1 

" I.., i lit lei"".:' eI .....,.., eI'" , 0 iii " 1!l)f'CI'CI\l::::U'lJ,:j~1 ~fJ IlJlJ'VIffU"!fI !'lJ'.itltllffllflUn'lJm'.i'IJ'lJ'Ifi iflml1fJfJtlfI'\.JtHfit'lVfln~l 'VIl L'ti11~i'I 

http:m'.i!nflm'In~lfJ'W'\.Jl
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041 d rd g/QJ d4 .q~ t GtllJQ.tf d 
1t'H'l1111fltJ'WfHlllmfl"l 'YI'VfU11Ifltl1'\Jfl~fl'U1l:::tH flfl Oncogene tl'W'W ~'UflH!!'jfl I'W nH1'flflll:::tH 

... I I ~ ?I ..1! '1J II) ." <I Y , Y II) 0' 
fl1fltJ1Wlf'W Rous Sarcoma Virus (RSV) clWU'W RNA Virus !llfll'\Jl L1J 'WI"lfcHHH'l1~::: 'IHtl'W L"lfll 

.... 0' oj.,. I ...... 

~'W~'\Jfl~I"lfClClll:::!H !'jtlfl11 Tumor Associated Antigen -TAA) l1'jf) Tumor Specific TransplantatlOn ., 
Antigen - TSTA) ~lll'l.1fl~ ':h~mtJ'\Jfl~fl'W!'jl ffl111'jO~d''UfUtl'W~t~'W'l11j~ii ~~ffl111'jOff!1~ 

""',J!........ ....,...; Y .....rll) P 'I oj d I lIJ ' 
f.lllT~llfl'W '\1'jflUfl'W~'Ufl~'YI'il::;l.l1~1'WUfl'W1I!~'W'W Lfl ~~1~tJffl1l1~ L~fl1l11l't111~mtl Lllffl11110~::: 
Y .... i ' 11 "",p ... Y ... ..r,Yoj... 0' oj.f
fl'W~'U ..nf) lIffll.l110ff';l1~.fJ1l"Jllfl'W~1'Wl!fl'W1I1~'W'W fl fl~::;!fl~I"lfClClll::;!H'\J'W 

1 .... oj... , 1 ... , oj1 OJ 

2. t")ffl")f11l1l::;!H'Ul~")f'W~ ~::;~'UlIlfl 'Wm~l::;'U1~!")ff)")fl~ !I))''W ll:::!H ~H'I1C1~~lJfl ~'U1l1fl 

''W')$11~'W IrI'W~'W 

... I oj Y , 

'W1~ff'\1ty~ !")f'W ll:::IH!~l'Wll 

cl ~ 6t CJJ I d l.A.::I4' 
4. fllfJ 1l::;t1~'U1~')$'Wfl~'Ul.l1fl !'Wfl'WfllfJ'Wfltl !")f'W 1l:::IH'\JtHt'WflWfl'YIt1tJfl11 Sarcoma 

~ d A.clat, d ~ , 
'W'\lW:::V1ll:m ~'\Jfl~Wfl1J'YI!'jtJfl11 Carcinoma 'il::;~'Ul.l1fl''Wfl'Wfll~1l1fl UCl::;ll~!H'Ul~'If'Wfl'il~~'U 

c:I It, d 4 Q

m~l~''Wt~fltm'W'W t'lf'W 1l::;!H'\Jfl~~fl1l1'lf'Wfl!1~ l'W'UCI1ff111111 (Retinoblastoma) 

.... 0' 
5. m11l~'W~ (Genetics) 

6. fl111lN~.ufl~~1~'l t'tf'W ''Wmru~lrI'W'~ 'I1lfl'l.11'W~1 mflmff'il~flCllt.lt~'W1l~1~~~1'\1t!~tll 
C111'W'U1'1f{j~rltJ (Malignant Melanoma) 

., . 
1. ffl'jmtJ.f11~~l~"l (Physical Agents) d1'W'my!n~'illflmn:::fl1mlflf~ IGJf'W W'U'I.1C1flllVi ., 

\I}' Q,.l.q .::::1.::::1 GQI 4..:!1i ... 1 ojo,!II"
!llfl1:::")f'U t1C1l!fltJ1fll'l11'j 'il~llm'j IfftJflfffl'Ut'I1~ tlfl'l1 'j tl1~fll'W1Jlfl tl1 'lI'il~'t11 'I1lflflll ~l1~'\Jfl~ 

http:GtllJQ.tf
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, "'" 0"l""'" Q.I ieli' QlQI ~ eli 
'Ul1ty'Hl~tll~ 'YIl !11!flfllJ~!HlJlfllJfI~fl f1~lV 'j~ffflH" !lJ'UIPl'U 

2. fflmllj (Chemical Agents) 

3. ~tlillJ'U (Honnone) 

4. !itl111ff lji11ff'l1'llltJ'lfi!f1 !~'Ufflm~'tilhr!flfllJ~!~~i 'Ufffl111f1'lltl~1Ji' bh1ffmcil'O 

'" I iQl";.i eli "'" A "'I • .i. ~Q
1'jVfl11 It 1'jff'Y\111 mflfll'Utl~tlfll1'jtllJ~lH" (Oncogenic Viruses, Tumour Vrruses) 9f~U1NtltlmlJ'U 

I "'''' Wi QQ i .. .s i .., eli Wi.I"l ..QI "'" "'I QI QI Q
2 flqlJ IPlllJ'llfl'l:JtlA~'lJtl~mfl'U1fl'lltlfl fltl n'jffflttl'Uttllt'll~ 1'jfftll'jttl'Uttl n,m 1'jffl'IJ1 ~lJ l'Ut9f'll'll 

P Q ~ 0 .. i I ~ 0 ~i eli 0 i eliQ t
1nn fl~~lJfl1'jtfjlJ'ill'U1'U (Productive Infection) l1Hltll~'il~ lJtfjml1'U1'Ufl fI Ufl~~ffllJ1HJl11 '11 

It)1mi'ljfl1'jttJgtJ'UUtJ{I~ i'UltJ~NitJ1Ji' (Transfonnation) ~lflfl1'j~fj'U'I1jtl DNA'lJfN111ff 

(Viralgnome l1jtl Viral DNA) 1tJU'Y\'U~ DNA 'lJtl~!t)1'll~ 

ffl1111Jl'Ufl'U b1fftll'Hl~1~'Ufflm~ l1jm~tJ1,j'tl~n'UlJ~t~~1J1~'lfiJfI !'If'U Epstein-Barr Virus lj 

QI QI .. 01 Q QI Q t '% "'I .."".. •fl11lJffllfj'U'lifl'UlJ~1'j~ 1fjHl1'll~'illJfl U'll~lJ~l'j ~'lJtl~lPltlll 'Ulm'lltl~!1Jtl'jflfllPl (Burkitt's Lymphoma) 

.a 4:l d Q QI Q! o'i ~Q Q,I d ... I d d .4 
l1'jtl Herpes Simplex Virus 'If'Ufll1 2 lJfl11lJffllfj'U'Ii fl'C1'lfflfl1JlJ~!HlJlfllJfI~fl 1I~!'j .:jllJfI!'lltlfl'IJ11 

'UH'lfiJfI !~'U~'U 

5. ffl'j-W'l!J (Toxin) 

6. fj fl1 i 'U H 'Ii!fI !'If'U fj tili'1J1,j'i'U ~1J 

7. fl11~'lJlf1tll111'j 

Uj ... .. 
2.S.1.10 flQ 'flfll1!flVl1.I:I"H 

<II .Q. d~ Z f. 
1l'il,1J'U fjtl'il~ffltJ'U1J1'Ufl1'j'IJtl~fl1'jmfllJ~tHtlJ'U 2 'U'U~tl'Ui'l1ty., fltl . .. ... eli 1 '" ., '.Y ~ ., ... 0 i jI "" .1'" .1 01. 'IJ'U1'Uf'll'j!'j1l1Pl'U f1tJlImm~~'U (Initiator) IlJ'UflTYI'Vll l1mflfl1'j!lJ'lltJ'UUlJ'll~ 'Vllfl11lJ 

ltYtJ'\11tJ l1~tl'til'llltJfj'U (Gene) ~m1J~lJfl1'j ut1~~1'IJtl~19f'll~lPlllJtJfl~ tflflfllm'lllfJ";'Ui (Mutation) 

.i "l" -::.tl 
t)1~ l'lfn'lll11'llltJlJ 

2. ~1m~~'Ulff~lJ (Promoter) lrltl!9f'll~tJfl~~lflflfl1'jfl'llltJ";'U flI(11J~~m~~'Utff~lI~l 
l' '% I • i j1", I "' .... 1 Q,l .... '" .... l' .:!I i..

mnt)11!'ll1111 11!flflflll1Hfll11'illty!\P11J \P1'Utl~t9f'll'll1l~lH'IJ'U(tlA'lflf)111 tlff'j~Q'llq'Vl!il ul~tl~ 'U 

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

http://www.cccthai.org/index.php
http:2.S.1.10


47 

2.8.2 lwhfl 

2.8.2.1 ft'1n-i9J 

... .: "'''' .J ?I 'JI ... '" 
IfWl1l1fU'b'flll'Ufl'VlI'HJ Mycobacterium tuberculosis C}f..:jlu'U acid fast bacillus (AFB) tlfllJ\9l\9lff 

U\9l..:j ~..:j ll~ijmj''W1Jfl\9l'\Jfl..:j~{J1t1~ 'ti'~~'Ut1l'~ ~ml1 
<u <u 

Classification System for TB I I 


[ 
Type Description~I II I 


No TB exposure No history of exposure 

Not infected Negative reaction to tuberculin skin test 


TB exposure 
 History ofexposure 

No evidence of infection Negative reaction to tuberculin skin test [
r=== 

Positive reaction to tuberculin skin test 
TB infection 

2 Negative bacteriologic studies (if done) 
No disease 

[ 
No clinical, bacteriologic, or radiographic evidence ofTB 

1M tuberculosis cultured (if done) 
TB, clinically active 

Clinical, bacteriologic, or radiographic evidence ofcurrent disease 

I 

History ofepisode(s) ofTB, 
i 

or 

Abnormal but stable radiographic fmdings 
TB 

'4 Positive reaction to the tuberculin skin test 
Not clinically active 

Negative bacteriologic studies (if done) 

and 

No clinical or radiographic evidence of current disease 

[ Diagnosis pending 
TB suspect 

TB disease should be ruled in or out within 3 months 
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.. 

2.8.2.3 1~'Uun'un 

~, I v 
ff1'W i MqI htl'W \l~lrl'Wn'I.H~nVlij!l'W~V1fFiI'W tl~i'W'li1J'lf'Wuvij~ ~Vl~~I~tlU~'ljijmnl'.i IH'I~ 

~'.i1\l 'ti'W'U1ru 1 '.ifl i'W1Jtl~ 1~fJ X-rays ~~'YI'.i1'U--h~~,4eJ1ruhfl'~1~fJm'.i'YI~ffV1JX!I'Utlffhtl'W 1l~ 
" I I j1 

';j/ "'iI '" 1 'I "''I " 'I' "".... 'I ,,~ '" ... .. 0 'I "''''.... ....'1 MNf11,nn ~ 1fJ1ru '.ifl t'W~ tMtyff1'W tMty~~lflfJ~~I'lftl1l11'W'.i~fJ~1~n 1J'illlfJIfffJ~'YI'il~Yll tM~~~I'IIeJ 
~ ~ ~ 

ln~ijmm'.i'Hloil1 '.ifl'~lIrl m'.i~~!~eJ i'W 1fJ'YIl'.in 1If1~i'W1fJM~1Jffl1 m'.iif1JHffnU~~~ltHB('~i''I.H~eJ 
..:. .1 "" p '" • 1 .....l "'.... .... 1L'W1J4U'W) .fl11~t.;}1J1'J1Jn'Wun'W'.itl~ ~mQ'Wl~m'.i~~I'.I1eJ HIV ~~~tll!ff'W~~ Uf1~ '.iflEU1~tlTH1'.i 

2.8.2.41~tl~ifflPll 
A ",.l ""' A'!" <I......!it.1 "'.1 <I 

'il1mlJtlmmU!'.I1tl~'W(l~!1Jtl t'l1Nf1'Y1~fftlUYlIUmfl1f1'WI1J'WU1n1J'.i~lJ1ru 2-10 ff1J~l'l1 '.i~fJ~ 
'" • f II I 

\ilij 1 eJmfflfi~mm'.i4Utloil1 '.ifl '~1J1nVl1l'~titl i'W fftloililu'.in'l1 ~~~~HtHeJ 1~fJi11i ,jun1~-I'~'~i'um'.i 
~ . . 

fn~m~eJVlI~l',j'il:::qftl'W~1eJdl~fJu'l 1~tI'til'i1,,rlfi~mm'.iEUtloil1 '.ifl 1{'-i1oi1mtlvdi'Wffm'W~ 

U~~IlH~ ~11l'4U.fl1'W'YI1~1YI'.ilJf1oi1M1eJij.fl11:::I~fJ~~loi1'l ~oiInrl11~loi1$l'W 14B~ff{j'U~{jtld~1l:::tltln1Jl 
Vil,,rln~eJlm'.iEUeJ{j1'.ifl'~ i'W'.i~tI~l'il~~lnm'.i'~f'I.H4m~1',jlrl'Wl~tl'WM1mrl'U1J~'~ 

2.8.2.5f.nfll1I1D~81fll1A1tJR.;a 

, 'I' "..l.....l 1'1 ... 1 A <I.... ... II) P ..6 !it
ff1'W tMty4UeJoiIl~nYl~~I'lftl ~~ t1J1Jmm'.i4Utl~ '.iflllJtlYl~fftl'Utll'Utl'.ifl1f1'W !'fINf1U1n (C])'~I1J'W 

~ 

m'.illff~~'.hI~n~<;I!~tl1rubfl) m'.i~n'il X-rays EUtl~,jeJ~~ll~iti'Wu~~,jn~''W'.i::fJ:::u·m ~ll~nij 
... 1 ... 111 ... .1 '" .. A 111 P'" .1 ..; lIJ ';j/ ~ ..lI 

il4U.fl1'WItf1~.fl11~1fl'lf'W1m'.i~ '.iflll~fJ~ tlJtn~4U'W'YI'WYlllJeJ t~'.i1JI'lftl mnl':iYl~~'W1J !~!'nYl~<;I 

,j'.i~1J1W 1-6 !~tl'W'I1~~~<;I,4tl ~ll~'Wui~tJtltl titl ij~tl1JJ1m~tloil1~~~1,jtl~ ~flB 1If1:::~~'W'l 11"'1 

~oiI'WU ~~,jn~~,jeJ~Uf1~tl1t11~~'W '1 

2.8.2.61Whft'lltlR 
!~mnt)uioilM1J~~!rI'W1ru1'.ifl'il:;t~1J~'W!~'W ,~~,jtl~rleJ'W l~n ;)~ij t ~~1'l Irltltl1M1'.i 

~ ~ 

th'l11rn~1f1~f1oi1 uHfluijmm'.itmjtli'oiI 1Jloilfluijitl~tl'W'l n'Wfl"'1t11tlmu l~n 1~1Jloilfl'WmlltJ'W 
~" A P" .. :''1 I A",

L'ilU'I1'W 1eJn Uf1~IM'W tltlM t)U tl11i1'W1I1n'il~1J'W11'W'lfeJoiIWtlll1J1Jtl~ 

http:1fJ'YIl'.in
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(Alkaloid) 'nflifl'l9f<f1 (Glycoside) u'YItfih.! (Tannins) 'l1'fll i1'UtW<f1 (Flavonoid) ffl~V'HHJ<f1 

(Steroid) l'Y1vfiltJf:ltJ<f1 (Terpenoid) J1Jj'U'I1Vm::::l11tJ (Essential oil) tJN1li' (Gums) UfI::::t'U"l 

<I
1. H0f1f11iUlflVl 

,. "QI 'QI 4. : 0 ~ 4t! Q.1Y "I' G'I (V iI
1m~ff'n~9f1J9fv'Uu~n~1~n'U :IJ'l' ff'ijlJ !:lJfI~fl1tJ'U 1 fI::::fl1tJ I'U~1'YI1fl~flltJtl'U'YI'l' tJ ff1lJ1'l'f\ ffn~~1tJ 

m~~V'U lrltlUlff 1'5 ffti'~ 'uVi1u~mtJ1ti'1J11Jff~~ '~Uf)flfI1f1f)tJ<f10ff'l'~ t~d~hJl~'UtJl'l'~~mh~ tJ1"l$1 

..l jill( l' 4 '" Gl oll(jI ., jI
LllV.1~'YI tJlun If) tJ1Ut1'11f)1J'I1~ tJ1'5n1:l1UHfI l'Um~1v.l::::Ufl~fl1 Iff tJ1fl~fl11:IJ~'U tJlm1JfJlJm'51~'U 

'ijf)~rf11~ Utlflfl1f1f)tJ~ri1'U:IJ1nljHfI;if)fl11:IJlf)~ 'l11';~ff'h1'Y1tJ1 1'l1'U m:1 'YI'5!v.'W (Atropane) 

ifllfl'U (Cocatine) ljff:IJ~~fI~ltJffl'l'!ffV.~~ Ufl~1~'UtJ1U~lh~ fl1U'U (Quinine) ;mn i'l'fl:IJlfl11~tJ 

I " " 

'nflifl '9f~!ft~'illn aglycone 'I1;f) genin ,r1Jti'1Jri1'U~lrl'UU1~1f1 (glycone part) fI~fl1tJUl 

,~~ 'nflifl'l9ffl'~lu'Uml1:IJ1m~ff!N'ijf)~ aglycone '~'11 fl1tJU'5~lfl'YI 1'l1'U fI1f~tgn 'lnflifl '9ffl' 

(Cardiac glycisides) Utl'W'YI'51fl11'U'U 'nflifl'9ffl' (Antraw quinonne glycosides) 9fliuu'U 'nfl1f1 

'9ffl' (Saponin glycosides) '9ftJ11'U''il'Uu~n 'nfl1fl'9ffl' (Cyanogenatic glycosides) 'f)i9f''YI1tl'9f 

Vlt'U'YI 'nfl1fl'9ffl' (Isotruocyanate glycosides) 'l1f11i1'Uf)fI 'nfl1fl'9ffl' (Favonol glycoside) Hefln 

ellf)iifl 'nfl1fl'9ffl' (Alcoholic glycosides) 

'Wfll11'Uf)tJfl' lrl'Uffl'l'ijffl'l1'Uffl'l'ffU~~ (carthamim) 'illn~emhp.Jf)tJ ffl'l'ffl11nf)~ (luleolin) 
[,1 

~ ln~f)nffltJ'U1H~ 
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, 
.... 'i' .. 11 

2.8.2.7lQU1f)ltIO'tl'IJl:r'IJM 

L1.It~flll'l'il~t~lJ~·;Wtl1ml trJ1.I 1.,r 1-2 ~hJfll't1 'l.hflffnl~ tl1t~fJ1.I AfJU~~ CiilJ1J1fl'il1.lih l:U 

iiffl~1 'UlnlfJtl1'llijtl1fl1l if) ih)l'llll'llfJ~~!t{1djmllJ~mlm~fJfJ~6'll~i'1Jml i'fl1:ll~l 

2.8.2.8lw11f)\l0>3viO'IJ~U'H~~H 
'il~n~fJlJJ1t'"~fJ~1J1t1WAfJ i'flU~ 'lJl1rU1J 1 \Pi U{1~'Ul~llfJ'il~11'l1J1fl'il1.lnW,mul'lflfJfJfl1J1 n 

~ ~ 

'H1.IfJ-:j.,r1.l h'{1fJfJfl1J1 trl1.lUH{1t~fJi'-:j m 'il'il::{1fl{11lJn~fJlJ'Il m'~fJ~ 11'l~f1"1 n't.mmfJt~f16'll1i'IIi'tJ• 
mli'ml1~1fJm~TW1W1lA1f1fJt~1.I"1 UH{1'il~'1i'H1fJ 

.......... 1
2.8.2.9fllll'UlliUJ 1f) 

2.8.2.10fll11mn 


i1'il~,j'UnfJli'fl'l:l11W hA~'~H{1~'I1{11fJ'I1i!f1 m1i'fl'l:l1'il~L'I1'fJThlJt11.1fJ~1-:j,rfJfJ 3 'I1i!f1 1\4() 

~, . 


{1f161'l1lmlflfJfJ11I{1~I~lJ'l.h~ff'Vliifl1~'IJ()-:jm m;;L~'~url Streptomycin, Pyrazinamide, Rifampin, 

11-'1
2.8.2.11fll1UtJfl~'U1tJ 

~thfJt~fl1f1fJ,t11 tJ'1i~ltrl'U~fJ-:jtWf) ~ll~i'1Jmi'f)'l:l11W hflll~11~ll~I~fl'Jjf)':U~1JijIlH{1 
'll _I bJ ' , bJ 1 '" '" 4 'll i '" "I' 4 ~GJ ,.d",
~1.IlJfJfI 1I{1~ llJAfJtJ'il:: lfJ1J1f) f1fJt~~l~tflfU{1f)'il~fl{1'UU;,'lJ'H~{1-:j ~'Um~l~l:: 1.I1flf) hl'l'l1'jfJfj !'I1'qJ'VllJ 

~ 

UH{1L'UtJfJfI (cavities) 1I{1~1'l11'ilIWfU~fJ M. tuberculosis ll1'illfUfflJ'I1:; i,.rtWf)tJ1~lJ1W 1-2 tflfJ1.I 

''ll '''' .9 bJ .P A bJ ~ ~ , ~ 
'il'UU1.l ~'il11lJH1:I'illf)fJl C}f~'il~'Vl111J l~1'illf)m1\Pil1'iH~1~1'I1()'illfUfflJ'I1~ l~'UfJtJ~-:j fJlfl1l fJ1.I()fJ{1~ 

http:2.8.2.11
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2.8.2.12 fl11.uB~nU 

1. l1~m~tJ~01'HY1J~1:1ti'I.J~thtJ~fh~.:I~m01'jltl H"~V.:l i:JI$li'mn'ji'fun.. 
2. 'u~91~t4tl~':J~m01'j l~m~'Vn~tu!~fltll~~lfYh 411 ~1Pl'j1~'$l~"lJt'IJtl{fhnu'l.J1fl 

U'Vl'VI6~~Vi~1'jfl.n'~fll{ltl.:ltiu Isoniacid U1U 2~3 t~tlU 

3. i~1fl9fU BeG {ltl.:ltiu tuth~t'VIfY~~1'jfl1wl'jfl'lffl'lf1J tl.:lflO1'jtlUl:Ufl lClmtu~1l1i~ 
• >I • 

tj1Ji~ BeG 1fl9fulPi'.:Itt~mfl!fiIPl1fl9fu BeG ~.:IH,j'~~~'lh~E'VI1i~ClHlPlfl~l.:1tiU~lflfl1'jffm:lliuli 
>I • • 

~l.:1'lIPi'~tt~~lfl·hftltJ,,~ 50 'tJ'i)U~.:IftltJ,,~ 80 H~li'$l~"ilPlt'i)U ;itl {ltl.:JtiU1f.UhflW<flltJUHU'lJ'lJ 

U'V'l~f)';it'illtJ t!1:It1f.U hfll~e,y).JfnH)I,' ''Wl.h:::mffLvw1'1f1f1;'W BeG lrlel1~flIfi<fl 

2.8.2.14 fl111f)1!J1 
• >I • 

iul1~~,ju 1 'jfl1W 1 'jflt~U l'fllii'mni ~111tJ'Ul~'~ l~vi~'j~tJ~nft1fl11i'mnffuvhl~ 6 

t~tlU ~.:Jrl'~u tldti'I.J01ltJ~,j9l1Pi'1'Utl.:JGil1m'el.:J·'hfiuV1m'I.J1Pl11J~U~'VI6A'.:J11~tl':J f(lnU'l11~~'l m'i) 

o i"" "i ~..., 'I ,1 , 'JJ • '1 " ...'VIl 111J LtlO11:1tnV~lPltl1W tlfl~tlf.Jl (MDR TB,XDR TB) ~ 'i)~'VI1 !M'j~tJ~t1ft101'j'jflflltJl1'U1U 

1. Isoniazid 

2. Rifampicin 

3. pyrazinamide 

4. Ethambutol 

.d. 'i" 'JI.1.. " .. '" "g Y • '" " ,1tJl'V1fl ft111J 1 'U'UHIPl 'U 'U 1J~"'U l~tflf.J~'Utl~ fll'tJfllPl1 'i)-!JlPltl-!J tl~'U011 f11'I.Jfl1J~U" 'U'el.:J U~'VIV tllt))"t) 

11 ~tl1111J li''I.JtJ 1~'VI1'Uttl~m'i)t~U6UIPl'j If.J~~~11Pl 

http:tlfl~tlf.Jl
http:2.8.2.14
http:2.8.2.12
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, , 
.... .., .... jI

2.8 ~1'U1i1t1fHfltl1"6~ 

'" 
tmn t1tfYl~fl (2541) fftl1J 1q'YIt~1'W ~{1;~'UV~~1tli1 tY1!!~tl~1.J';hff1~fftlfli1 tJ11.1 hJi'W 

.d cfrJI 
UJ'YI1'WV{1 lJq'YITifl1'W S. aureus ATCC 25923, E. coli ATCC 25922, Ps. Aeruginosa ATCC 27853, 

K. pneumoniae ATCC 67120, C.albicans, A.flavus, T.mentagrophytes, mj~ M. gypseum. 
I 'J/ 'J/ 0' I I 

-¥iiim1lJI~'W'U'WIPi'~!!~ 10 % ~'W'tJ ff1i1i'1.1ff1~1.1~ff'YIifhWtl'${ 5 'lfirfl ~1.111iiff1~ 1 'lfirflViii~l• . '" '" 
'fl11lJI~lJ~'W~T'lfll'Wm~v1.1v~m~tll~ty'UV~t~V (MIC) T.mentagrophytes t'vhtl1.1 78 J.lglm1 

'" !!{1~ ,${~VlJ.. {1tUV~~'Wff1i1 i'1.1m~~\JlJ 'W1fni'tl1J1 h'fltl{11tl'${ 

",,0' ",,0' C/ ?t"" 0' Q~ 'I 
'l1tl1~ fl'W fl1~ ~ fl'W (2544) fl'tl1J1'fl11lJ 11J'W ~1Jfl VtC}f{1 {1lJ~tH tfl1'W lJ ~ 'W i1{1 V~ 'YIfl{1V~ 

" I 'J/ I 0' 'J/ 

'\JV~ ff1~ fftl~1l1tl ~ 'W m~~ lJtJ11 ViV1~'fl11lJt~'WVi1J !!{1~U~;~h'W'Ufl~ff1 ~fftl~Viii q'l1i V1.1V~ m~ 
. '" 

11l~tut~1.1lfl'Uv~tC}fmllJ~t~~ ~1.111 ff1~fftl~i1fJ11.1 ViI~'W Crude alkaloids ff1lJUOV1.1V~m~.. 

,
dd. I , QI 

1I1fl~J1'W 5-FU 'YIlJ'fl1 ICso !'YI1tl1.1 10.47 J.lglml 

~ . 

!f)ff~ t1'W'YI~fl (2545) ffm:nq'YIi~1'W~{1;~'Uv~tmj'W'YIV~~fJ11J1'Y11flfJm~fftl~ff1~'il1f) 
, "" ~ "I 1 .d ~ 'j) .d j/ .Qd 

1.1'U'W'YIV~~tl11J1'Y1 fl1t1 tgf)!C}f'W Lfl'fl{1V ~lJt'YI'W U{1~llJ'YI1'WV{1 U{1~'YI~ffV1.1q'YItifl1'W~{1'l1~~lt11ti 

I Q,I lI),dd ~'JJ 
Agar Dilution Methods ~1.111ff1~fftl~i1fJ11.1 1l1tl tgf)!C}f'W U{1~tlJ'YI1'WV{1 LlJlJq'YITifl1'W S. aureus 

ATCC 25923, E. coli ATCC 25922, P.aeruginosa ATCC 27853, C.albicans ATCC 90028, 

, '" "lId d cf'JI ~ 
A.flavus llgJ~ U{1~ M gypseum.trJ'/.nnHm~f11fl L~'fl{1V ~lJI'YI'W lJq'YItifl1'Wt'lfV T.mentagrophytes 

tm~ T.rubrum ~11fltlii~lMIC ll'htl1.1 3200 mglml 

I.Q' di QI cf j/ 

'4tyff~ fI~'fl1'Y1~fJU{1~flW~ (2545) fl'tl1J1tlUfftlfl tlUtWtlffUVVtlq'YITi1l1tlfl'W 

I1J1'H11'Wt~mWtlff1~ VVtlq'YIt~iiH{1 t 'W m~ i'tl1J11 ~'flt1J1'H11'W U{1~i11"lfl~ lm~ff~H'UV~ff1~VVtl 
ct ::'I d G1 " d cf ': GJ t!I 0I " 

q'l1Ti ~ 1.1 11 allantoin t1J 'W ffU i1'W ~ L'W fl 'W t1J1 i111'W'YI V V tl q 'YITi {1 fl 'W 1fl1 {1 ~ 'W 1{1 Vfl II ~ ~tl1 ~ 'W 1fl 'W 

~ ~ : :d~ ..\..\'1 '" d '" 1 "I~
t1.11'H11'WfllJfl1fJ'W1 'W1'Y1fllJtlJVfllJ L'WtJ~lJ1W'YI~V!i1lJ1~ 1l~ff1lJ1~mtl1J1 ~'flt1J1i111'W Lfl 

~ ...... C/.t~.. "I "I '" ~ 
lJ'YIlJ11~ Ifffl~tlWW~. (2545) fl'tl1J1q'YITifl1'W~{1'lf~'UV~ffll'W L~~ L'YIfJ mHmflfJ1fl1'W 

.. "I "I?I "I oJ I 0 ~ '.1 d 
~{1'lf~1l1tl ffll'W L~ ~ L'YI mlJ'W'l1 Ht{1Vtli1 'W ~'U V~m~'lf1fJ{1~m~ 'W 1l'UlfJ11l1tlflHlJ'j~1 'YIfI' !!~~m~'YIll ~ 

.... "Ilit ~.. C/ .... '" d oJ 0 Q ~ .. ~ ,f ~ ~ ~ .t~ 
H{1fl fJ1 L11'W 'W flV~lJm'jfl'tl1:l111lfJ'YIfl ~1.11~ 1l~ C}f~1l1t~'WflV~lJ'UVlq!{111.1V~fl'W ~1'Wmmtl1:l1q'l1Tifll'W ~ {1 

;~'\JV~ffll'W'~~ m~i~fJii'ii1flQtJ~~ff~fll~V'YI~11.1q'YIt~1'W~{1;~'UV~ffll'W'Yl~ 10 1~tl20 'lfUfl 

'" '" ~lU1'W 48 ff11fftl~ irWin Agar dilution 'YI~fff)1.1tl1J!~f)U1.1'flViI;V 21 'l1Ufl 24 ff1fJ~'W~ U{1~t~V~l 1 

ff1fJ~'Wi H{1m'jfftl1:l1~1.111 ff~'W'~'j 17 'lfir~ ~1'W1'W 35 ffUfftlfl iiq'YIt~l'W~{1;Yl'lJ1~'lfii~'${ 
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UCl~/1.1ivnJ'ffl'HYtl~Hl1f1ff~'lJ irn irl~\jl'lt~l'U~Cl;}'W illl'lf1'11url i 'U~1'lJ1'Uci'~ff~'U i 'W'J 7 'I1Url ~~ 
\j'VIt~l'U ~Cl;}'W 'IlM'llU'I1Url UCl~ffllm'J\h'tJffmn1~U~e'tJl~etJ'J~lU'I1,r~ef11'J't1m'lJ1f11'J Niil9lU1 

"IP I d ,: " tl"Ulf1 f1~!11~ (Eclipta prostrata L.) , m~!,W'lJUrl~ (Hibiscus sabdariffa L) , &rlrlef1'IJl1 

(Elephantopus mollis H.B.K.) , ihJ (Millingtonia hortensis LJ.) , ~f1'IJ1Il1'lJ (Boerhavia diffusa L.) , 

UlIl1'lJ (Chukrasia tabularis A. Juss.) !!Cl~m~ef1tJCl1MlIe(Acanthus ebracteatus Vahl) 

.Q ~ d ~ J9J A ;:{SJ 
1~1T.ilW UfnElll~1-if1 UCl~T1W~ (2546) flf1~1\j'VI'li19l1'UEl'41JClflff'J~ \j'VI'lim'lJ 

f.}ef1CH!rli'lJtm~\j'VItv'lJ5~!e'lJ iGJrll''YI11CHlUff ;)lf1.n'l1ff~'lJ ''W'J ~-iM1rl~'lJCl'J1'lf'liTO 1rlmllf1flllih 

.., .... '" ... .Q"IiI ~i'" '" ... iI
ffllfff1rl;)lf1 !fl'VI'll!flGJrll9ll9l UCl~ le'Vll'lJeCl 22 'If'lJrl GJr-i trl1l1;)1f1'W'lf 'lJ;)-iM1rl~UCl'i1'11'1i1\.1 11 ~'lJ 

U1111'VI rlffflU\j 'VIt~l'lJe'4\!Cl i5ff'J~ \j 'VI t~l'lJeef1CHlrli'lJ UCl~\j'VItV'lJ5-i!fl'U , GJrll''VIll cil'lJ ff 'W'lJ "h 

~-ifftlrl;) 1f1i 'lJ'Wef1~\j'VI t~l'U tl'4 \!Cl i5ffl~tJ l'lJf1ClH i 'lJ fll 'J~l'lJEl'4\!Cli5ffn: um: ~-ifftlrl ;)lf1&fJ'VIl 

\.IfJCl1ltl-i i'lJfll1nf1 ~\j'VItm-ii 'Uf111V'lJ5~!fl'lJ iGJrll' 'VI1'CHl'Uff 

JI 

11,;ij ;)911'Wliu (2546) ffmnf111fftlrl UCl~ NClfll'JV'lJ ~-i ~ii'U 'VI~ ~'lJ e~ ff11fftlrl ;)1f1r1'lf 

"I A "I 1 .., t " .. "I
ff~'lJ t'Wl UCl~lmEl{ll'VIfl t'VIU rl Ufll'i'VIrlfftlU ffl1 fff1rl11 Ul'lJ'I1'lJ!fl'VI tlClUfJ Clf1fJ lffJCl 1If.}{I'W 'lfff~ 'lJ t'W 1 

• JI 

!!Cl~!T1~f.}-il'VIfl 24 'lfUrl i'lJfll'iVuiJ~flllL~U119111tNUUTlViilU 8 'lfUrl1l1U1i Well assay 'V1'lJ11ff1'J 
JI 

fftlrl;)lf1 iU'W\lffl1111tlV'lJiJ-ifllll~U l~1Itl{l E. coli, S. aureus, S.derby, S.Typhi, S. Typhimurium um; 

Lactobacillus sp. ill 

-Wll'Wl aCll'W'J-nff! UCl~T1W~ (2547) ffmn'W\jf1~LTI~UCl~\j'VIi~l'lJtl'41JCli5ffl~'IItl-i 
.., d ..: A iii.... .A 'd":'"0

ff11 ff f1~Hl1fHlI Clflll ~ Lf1 U{II 'W fJ 'If'VI H U 1 I ffll1 fJ 11111 11 Cl ~ ITll tl {I ff1 tlH 'W'lJ 11LlH'I rlll ~ Lf1 tJ{llI 

f.}{lfhh::f1fJU'lJf.}-iffl1f1~1I,..h11'lJfJtJ~ GJrl1 tJU'lJ UEl'lJ 'YI11T111'lJ'lJm1tllT1GJrltJ~L!~:U'VI'lJU'lJ 
4J!.o. QI iI .QAt I 

flll'V1flfftl'lJ\j'VI1'i\911'lJfJ'4\!lIfJffl~'lJfJ{lffllfff1rlrl1tJ1'1i ABTS Assays U~~ DPPH Assays 'WU11ffl1 

fftlrlll1tJ n-butanol UCl~ ethyl acetate (F3UCl~F4) ~\jl'lt~l'lJfJ'4\!Cli5ffl~~{lf1';hfh'Ut'U lrltl~fh 
1 QI Q"f QJ ~ Q tt:l9J • f4 e::l J 

TEAC !'VIlf1'lJ 1.5108 UCl~ 1.3943 f1'JlI/f111J GJr{lll\j'VI1!'lJfJtJf111 BHA , Quercetin UI'l 1I\j'YI 'Ii 11 1f1f111 

A 0 "1.1 ill....... , .,[91

BHT, Kaempferol UlI~ Rutin l!Cl~!lIfJ'lJl tu'VIrlfffJUrl1tJ11! DPPH Assays 'W'lJ11\j'VI1!~1'lJfJ'4\!~ 

.Q. tI t 14 Qf' 1 

f.}ffl: 'lJfJtlf111 BHA, Quercetin, BHT U~1I\j'VI1!1I1f1f111 Kaempferol 

fflfff1i m~tJ1''lftli'lJi UCl~ fl1-i'Wl m~tJ1''I1uiwi (2548) ffm!l1flll1WfH1Cl~ 
'" "iI ... .... + _'I '\' i ~... .. '\' '\' 
1!m1~11ffll~1'lJfl'4\!~fJffl:1!1'J1I'lf1~'illf1NClll:Ulf11'lJ1Jl trltJ 'lf11! DPPH ua:: I'YlTl'lJTI tfll111 t'VI 

m 1vl~ ~h'lJ1-i (TLC) 'W'lJ11ffllfftlrl ~1I'Vll'lJ t1~'\JEl-i NClll~ ~Hf1i'lJ ih~fJ-irltJ'J ~f1fJU'lJ fJ{I ffll~l 'lJ fJ'4 \!Cl 

Uffl :tl~11 CllU'I1U~ f1111Wf111Cl~ fl11111 i ,rulq''VIii~f1 t1~1I,rciii\f111 ~ClUCl: f1i1~lItf'\J fJ-3!'JCH'lJ Diaion 
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o III I ~ ... 1J1~1 Gl~ tI I 'I1 . .1
HP-20 ~m.Hnlfl'IJ 'W'lJ11""11'H'IUtlfHn)~llH)'4l,!fltH")::: ~1l lltlf)1) l'lfflfl'O )l1'Onl~'OllJ'VI1'W'Ofl l'W 

tl~)lri1'W 70 : 30 Ufl~""l)~l'W'O'WlJflij""):::~Utlfl '~I~'W""lnh:::fl'O'IJ'W1fl Condensed tannin.'" 
>I 

l'lf~~ i'~ 'W UUV (2548) flfl1:l1Nfl'U'O~ ""1) ""filfl1'W"~ '0 flU iJ'lJeJ~ flU 11ljty'U'O~ 
>I >I ~ >I >I >I 

I~'O~ ~'W11~v'W'lJ':h""l) ""filfl ''W)1'WcM'W'U'O~fi1'Yhfl:::f11m~flIC}f'Wijql1ieJ'lJiJ-tI~'O)l,~~ ij'lJ~ntuV'lJv-t 
>I >I 

)~'w;h~ 7.87-19.27 iJfl~llJm u~v'Uv~U'l.Jflfil~tlUf1:::~""tl~,r'Otl ri1'W""1)""fi~ ''Wf1i'WfiTthfl~f11U 
>I 

ItlYifl'O:::;I~~Uf1 ~ IlJ111'W'O "V'lJ V~U'IJ fln I~ tI'~~ 

l1lJ'W) ~f11'W)l1ffi 1If1:::fltu~ (2549) flmnql1i~1'WII'lJflnl~t1n'Off1'U'O~""1)""fillUfl::: 
>I >I + 

Ul'lnjfl'U'O~fi'lf'11t1 'W'lJ 'h""u""fiIflUf1:::'1hH 11ml1fl1'I.J~'OfliJ~t'J1fl m:::'lf1t1v;l1 lJ~'U llJ~ 'OlJ lJ:::lntl~ 
>I >I 

.c;). Q,I ~ Q,I 3J 4: 
'UlJ'W'lf'Wllfl~ l'IJ'lJ1'Ufl ""1111)tl~1'W1'lf'O Staphylococcus aureus Uf1::: Propionibacterium acnes 

• >I 

, ~~I!~fl~l~fi'W 1~tI""l) ""filfln~l'W I~'O Staphylococcus aureus '~~fl'O""U""fiY;}~lfllJ::: 'U1lJ-rlmJ 
" + • sJ 

1'I.J~'OfliJ~t'J1fl fl):::'lf1t1v;l1 'UiJ'WcM'W 1'IJU1'IJfll!f1:::lJ:::lntl~ ~llJ1:i1\9l'U ri1'W""1)""fiy;}n~1'Wt~'O 
~ 

"1 Y.cl a <V JI QI ... I 4 Q,I .c:!::l. Q.I 0

Propionibacterium acnes LY;}lflfl'O""l)""fllfl~lfllJ:::'ll1lJ1J'OlJ fllfltlJfl'OfllJ~t'J1fl 'UlJ'U'lf'W fl):::'lf1t11fl1 
+ " t JI 

i'UU1'Ufl uf1:::lJ:afitl~ ~llJ1:i1\9l'IJ U11111fl~1fl1'Wnn'1111)tl~1'W1~'O Staphylococcus aureus '~fi'O 
iI + JI I 

U11111fl~1fl1'W1l1fl1'I.J~'OfliJ~fllfl lJ:::'U1lJ-rl'OlJ m~'lf1t1v;l1 l'Uu1'IJfl 1If1:::lJ:::lntl~ U111iJfl~'lfl1'Wn• 
~ J IJ1 pAl : III '" AI III I Z .. 0 

""1111) tl~l'W1'lf'O Propionibacterium acnes 19'1fl 'O'W111lJfl'lf1fl1'W1l1fl1'I.J"'OfllJ~fllflll'll'W 'U U":::llJ'O'W1 
" r t 51 jI 

U111iJfl~1.fll'VHl1fl1'I.J~'OfliJ~t'J" lJ111"""'O'IJ111'fi1m1lJl~lJ~'W~i1~~n""111UtlV'UV~I;:$'O1~ (MIC) llfltl 
4.cl • 1 I . '" 1ti Broth dIlution 'W'lJ11 fl1 MIC 'U'O\l Staphylococcus aureus 1l11flU 1.5625 % Ufl::: 

Propionibacterium acnes Ivi1fi'U 6.25 % 

Arina C.U. 1If1:fltu::: (2002) flfl1:l1""1)~1'WlJ1"11~tl1l1fl Parinari capensis 'W'U'hqVli~l'W 
lJ 1"ll~tI'U '0\1 "", ':i ""fi" 'i11fl!'I.J ~ '0 fl'U '0\1 Parinari capensis (Chrysobalanceae ~n'ti~~,;1tI tll~) l~tllJ 
~ll1'O{ 1If1::: 'Ifl flfl '01 )ijll1'W 'II1flf)1':i11"""'O'IJ111~'WqmHflij'U'O~""1)""filfl IWfl '1flIl1V{i1'W lIf1fll~'W'~ 

.Q.cl.;:{SJ 4 1 ",.
3 'If'W'' lJqVlti~1'WlJ1(111)t1 "tllJfl1 0.54 0.67 It,,::: 1.57 mg/mL. ICso 

~ d~ '" d~
Pompimon Mayachiew, Sakamon Devahastin(2007} i'ffl1:l1ql'lti~1'W~"'lf'WUfl:::ql1ti~1'WtHlfl . 

~llfli'W'U'O~""l)""filfl'lllfl gooseberry and galangal 1~tlfl1)""fi~""1)'II1fl Indian gooseberry 

(Phyllanthus emblica Linn.) and galangal (Alpinia galanga) l1~""'O'lJfi1J Staphylococcus aureus 2 

ii fl'O disc diffusion 11": agar dilution methods lm11ij'fi1 MIC 3.97 U"::: 0.78 mglml ~llJ1:i1~'IJ 

rl1 MBC 13.97 u,,~ 2.34 mg! ml ~llJ'ti1~'IJ ql1i~1'W'Otlfl~l~i'W'U'O~ff1':in'fi~~1t1ii b-carotene 

bleaching method ijrlwrhfi'lJ 86.4% and 70.3% ~llJ'ti,~'IJ ~1:W'W'O~m1111~tlii Folin

Ciocalteu method ~~1 290.470.7 and 40.970.2 mg/g plant extract (in OAE) \PIllJ~l#1'IJ 

http:7.87-19.27
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, 
q 

1.JfIfi 3 

91 
1. ~f.l'IJ 

2. lfl~f.l~'lJ19l'~~1 (Blender) . . 
.. QI 0 , 

3. lmf.l~'H 4 19l1U'I1'U-!i 
.,j 

4. !fl1f.l-!i1:::1'I16tltytylf11flU'IJ'IJ'I1~'U (Rotary evaporator) 

5. lfl~f.l,untJt1h111~111ijll1f.l{ 
.1 <I.,j 91

6. f?lJmWlmf.l~Ut11 

7. "ll9lmf.l~ffl1 

3.1.2 ifl'Uft1J'" 

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 ,t1~ 

A "" <I 
'lml'V1mfl'ltY~':i : Russula eburneureolata Hongo. 

: RUSSULACEAE 

4,Q fI • 
')f61'V1tllfl'ltY~':i : Xylocarpus gangeticus Parkins. 

A <I 
')f{)l~fI' : MELIACEAE 

.. .2. ilPlau 
~, . 

')f{)l'V1mfl'ltYIJI':i: Walsura trichostemon Mlq. 
A <I 
')f{)l~fI' : MELIACEAE 

3. 1I~'fi0fl 

4 .Q , 

')f{)l'V1tllfl'ltY~':i : Parinari anamense Hance 

A <I 
')f61~fI' : CHRYSOBALANACEAE 

A .., 'i' 
3.2.3 l'lffllaU1f1 

" .... ., '\' "',Po, "'., ...1')f01W L':ifl'VI "» 'Uf1l':i1~Wfl6 Mycobacterium tuberculosis (H37Ra) 

<I .. ~ ¥I ""..,
3.2.4 ICJIaall~&1~f1l'1f ,Ufl111;1(1 

1. !C1Hlti'1J~:a~~''U'.tfO~tJln (human mouth carcinoma: KB) 

<I oj" I
2. !9H'~1J:.m~lJO~(human small cell lung cancer: NCI-H187) 

<I oj fJI 
3. !O)j~~1J:::!Hl~l'U1J (breast cancer: MCF-7) 
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1. 	 l11fl1~ff1~ 111 tl'U m1l1Yi1'U'lJtl,m'~H{l~~'lf~1l'U1'Vn~1tl~1~~i~"'.J fl1~'Vl~~Hl~ ~tl 1M ~~'lJ 
" " IU~tltl~~'jj'U ~ltlti~~'U i'IJti~~'U ~ltlll~'V'Itltl !!(l~ ''lJll~'V'Itltl l!{ld''IJ~tl~~'lfl:n~'U1'V'1~~1tl~H 

"i !lid 	 0' 
!~flrjl'lffl1'lf1ty'm~'V'Iqtl'l:lfl1~~~(Voucher Specimens) 


" " 

2. tJ1IM~~'lJ IU~tltl~~'jj'lJ ~ltlti~~'lJ i'IJti~~'U ~ltlll~'V'Itltl !!{l~ i 'lJll~'VUltl 1l1l11f11111~~fl1~ 

~'lJhl'l~tlll~1tJ1 ',Utl'IJ i ,"!l,".:j~~f\.I 'H lJii 45'C 

3. tJ1&M~~'lJ IU~t)fl~~'jj'lJ ~ltlti~i'lJ i'IJti~i'U ~ltlll~'VWtl !!{l~i'IJll~'VItltl~U,"~!!~l 1u'IJ~ . 	 " 
i ,"(l~lflfl~ ~1mfl~tl.:j'IJ~LYJVh (Blender) U{l~tJ1 1Ul'1~{ltl.:ji'lJ'iJ'U~tl'lJ~tl 11.1 

. 	 " " fl1~ ~ti~~1~ fiij tl ~flU~ ~ tl tl'IJ ff1~ty 111 tll M ~~ 'lJ IU~tltl~~'jj'lJ ~ltlti~~'lJ i'IJti~~'lJ ~ltlll~'V'Itl tl 

U{l~i'IJll~'V'Itltl i~Il'1f1ijflfl1~~ti~U'IJ'IJ Sequential Extraction 1~flfl1~'H1Jtl(Maceration) ~1fl~1l11 
I J/ I JI 

{l~ {l1 fl~ 'lJ l'1~ V1I1tl ~1l11{l~ {l1 flfi ij.,j 1 ~1 1 U V~ ij.,j 1 ~.:j ~ tl HrtllC)f'lJ I tl Vi{ltl~ ciil~~ !!{l~11ll'11'lJ tl {l.. 
o Q,I Q,I.cI " 

~111{l1~'IJ ~.:j'lJ 

1. tJ1IM~~'lJ IU~tltl~~'jj'lJ ~ltlti~i'U i'IJti~i'lJ ~ltlll~'V'Itltl U{l~i'IJll~'V'Itltl~'IJ~{l~lflfl~lll~.:j 
J/ I 	 JI I 

'H1tJ l'HUtll1ml 'lJ tl'lJ 0.5 Kg U~1tJ l11lU 'If~1fJ~1l11{l~{l1 fl~mgtllC)f'lJ i tHll'lf'U ~il~ Vi.:j 11'l1 

~f\.I'HlJii,"tl.:jI~'U!1{ll 71'U 

2. tJ 1'IJtl.:jH~1l1l1mtl~!!fltl~1~~ti~U{l~fl1tltltltl1l1tlti\.J 1~mi1'lJ~I~'U~1~~ti~tJ11U~~l '11 fJ 

QI 0 Y ~ 	 ,d ~ 0 

IWtl~1'm{l~{llfltltltl~lmmtl~~~!'\1fl"ltyty1fl1fl!!'IJ'IJ'I1~'lJ (Rotary evaporator) l'1~f\.I'I1lJll 40 C 11~ 
J/ I J/ 	 JI 

1~~1~~ti~'I1 fll'IJ( Crude extract) 'lJtl.:j~'lJlgtllC)f'lJ ~.:jtJ l'11Utlll{l~lfi'IJ Hl'1~~tl'IJ''lJ.,j'U~tl1u 
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~ ~ ~ 

~~UUm~ffn'i1!~'i1U~~.w'lfff1JU1'Vn 6 'lfil'il~m~'il~U ltJ~flfWl~1JU ~lnn'ilftU lun'ilau ~lnlJ:• 

~ 

2. ffl~ffn'illHJltnl1mtJileJn'i1~1JuiU!~m!C}fu !flYi~!!f)~l'i1'i1 !1~~11J'VllUfl1:'l 
~ ~ 

3. ffl~ffn'il"HJl1Hlln'nnn'ilauiu!8mC}fU lflYi"l!f)~l'i1l'1 U~~l1J'VllUf)" 
~ ~ 

4. ffl'~ffn'il'HtJlUllln lun'ilauiu18mC}fu lflYim1fJ~l'i1'i1 !!~~!1J'Vl1Uf)" 
~ 

5. ffl~ffn'ill1tllUlllmln1J~'VtfJniu18mC}fU !tlYi"Ufl~l'i1ll !!~~l1J'VllUf)" 
~ 

6. ffl'ffnfll1 tJl1.Hlln 'u1J:;'Wflniu18mC}fU lflYi"!!fl~lllfl U,,:11J'VllUfl1:'l 

... y • .. 
3.3.3 fl11"ftt:r8uq"fiVlnU"~"H 

cf" d,'.1 1',(" ...
m''VlflffflUt'j'Vl1i'i11U1JtlH U'lffl~1Jln (KB-0ral cavity cancer) (t1NlfIln tItlfJ'WU~1ff1m'1J 

U~~l'VlfllUi,,1J;1m'WU'l1~'lfl~)lflfJl~i Resazurin Microplate assay (REMA) If 0.5 % DMSO l~U 

Negative control ICso of Positive control ~fl Ellipticine=O.325 J,lglrnl, Doxorubicine=O.l47 J,lglrnl 
>I 

i'i1 fJvhm, UtJflN,,~~il 

l' "d,"." .'" dcf"tllffl1J11J1H'l'i11U1J~lH 'i11Jlnn11'HW"~ 50 Uff'il~111Jt'j'Vl1i1l1U1J:;lN U~~lfI:;nfJ~lUN" 

!~tltil ICso (Jlglrnl) 

m''Vl'i1fff)uq'Vlt~llH4frjw1'fl (Anti-Mycobacterium tuberculosis. anti-TB) 

(~l~"ln fJ'u6~u~iff1m'j1JU":;!'Vlfllul,,1J;1f1l'WU11~'lfl~) l'i1fJleNii Green fluorescent protein 

microplate assay (GFPMA) H"~ leN Negative controll~U 0.5 % DMSO MIC of Positive 

'" control flfl Rifampicin = 0.003-0.012 J,lglrnl, Streptomycin=O.l56-0.313 J,lglml Isoniazid=O.023

0.046 J.Lglml, Ofloxacin=O.391-0.781 J,lglmll'ilm;,m~utJ~N1:'I~~il 
~ 

)I iI " J/

t51ffl1J11Jl~fliJuiJ~ltMfllAt!f)fJn'hff)fJ"t 90 Ufl''il~11'llljq'Vli~lUl<Mfl1W1'fl 

ti'lnl1J11Jl'H)ff1Jff~L4tJ 1~1Jlflfl·h1m.lfl~ 90 unf1'rhnqYli~ltH4tl1W11ft Ufl~1l~11fl~ltlHflL~tlfh 
MIC qlglml) 
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1 ~"lfUJ 255-1 30 n'\..WlfJ'U 255£ 


1. flW::l'fltnfl'lffl9l{U"::l'flfl1'Ul"tj 3J'I'f11'fltmitll'flfl1'Ul"tj'jl'1f3J~fl"Vi'j~'Ufl'j 

2. Y!f'U6li'U1i1fl'1m'j3JU"~l'flfl1'U 1"tj~1mViu"'~'lfl~ 



S9 


I 
.::t

1.JrIrI 4 

$I $I 

f11'ffn~ffl·.HI1fl!,:t ~uCl:Vi'1fff~'U ivl'l flV 1,:t~~'U l'!.lilvtl~:{J'U 'ltln~~'U i1Jn~~'U 'ltltJ:VlVtl 

It{!:imJ:Vlvtl 1~lli~11if11'11,jfl!I1J1J Maceration &m:&V1f1iJfltl1'ffn~U1J1J Sequential Extraction ioN 

~1VilCl:m1l3 '1fiJ~flV teJfl!9fU mi1ClttVCMt~~ 1t{!:ltJVll'UVft'~ffl'ffn~'I1t111J 18 '1fiJ ~Viltl1''Vl~ffV1J 

<I 

4.1.1 tl11J1f1iItl1.JqJliftlU1J:&;-II',n/tl,nhn 

Viltl1'V1~fffJ1J 1~1l'ihffl';jffn~'I1t111Jhu1'U 6 '1fiJ~ ~i~fj)ltltl1';jffn~&;1~UCll:.:Vi'1ffflfU'VI';j 
y QI 0: A ..:!! .<:a.,Q .('11 d i 1 

~1t1~1V11ft:Cll11 3 '1f'U~f1V &~fl!9I''U &V'VlClttV9I'!~~ UCl:&tJVI1'UVCl tJl'Vl~ffV1JqVl1im'UlJ:a'J~ 'U'1fV>3 

'l.htl (KB-Oral cavity cancer) i~HCltl1'V1~ffV1J,r~~l';jl>3~ 4.1-4.3 

• <I 
... .....l' <II 'II I _I .... _"I. 


R111~JI 4.1 Natl11J1f1iItl1.JqYlBllnU1J::.:t1~ ,U'UMuln ...tl~tTl'nTnfliI11fJln'l1fUla::: 


W'U"1iU'ft1 ~ltlllntllJfU 

., 
OJ OJ 

tT11tTnfl'UU1lntllJfU lese (J,1g/ml) 

'" ....!'I1Yil~'U 

tJ4 OJI ClVtl~l:.:1J'U 
$I 

OJ .,. 

';jltltl~Cl'U 1.11 
$I 

i1JnYil~'U 40.14 

';jltltJl:.:VlVtl 29.50 

i1JtJ~VlVtl 

~ 4 (L! ~ 4 .d4 t::f" d , 4 ~QI

1I1tl~1'1~V1 4.1 tJffl'fftl~'1f'Ul~fl!9I''U 3 '1f'U~ V1lJqVlfi~l'UlJ:!'..:ji'U'1fV~thtlflV'ltltl~(\'U 
)/ 

i1JnYil~'U !I(\:'ltltJ:Vlvnl~tlijril ICso niln1J 1.11, 40.14 11(\: 29.50 f-tglml ~llJih,r1J 
I d.... _14 QI q \lJ ,... '"9) c:I i ' _I
~1\H'H~~'W ~1Jaflfl~~t1'U t!a~ ttl1.l!:Vlfltl t1.I1.IqVlll~1'WtJ::!H W1HH1Jlfl 
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<V Q.I" .. ~ 

D"'H:rft?l'tiU&0n1:lHOC)UVIVI (J.1g/ml)IC50 

'nmJ ~'VWfl 

"111.1 ~'VHl fl 

2.07 

10.42 

16.05 

..; .. ., ~ .. '" .. ..;.. "'']I d • AIq .1 
1l1Mn'n~'YI 4.2 lJffl'jfffl~'fU'tl'YInUtlCJ1'~~ 3 'fU~ 'YIlJq'YIti~llJlJ~'H llJ'lftN1Jlflfltl 

II II 

'jlflfi~alJ "11fi~alJ ml:;'jlfllJ:;'VUlfl i~tlljfh IC ,'yhfi11 2.07, 10.42 un:::: 16.05 J.1g!m150 

"'']I• '" I d.. .IAI '" q 111'" d q I .1
VlllJnl~11 ff1lJ1l1~~lJ '1Jntlfl~::::11lJ un~ l11lJ:::'Vltlfl llJlJq'YIti~llJlJ::::'H llJ'lf~H1Jlfl 
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(J.lglml)ICso 

.::l ... 
n1~~'\.J 

LtJn~f)~:u'U 

22.90 

23.52 

';ilf)lJ:t:'VWf) 

1tJlJ:vWf) 

d .. Qf ~ .Q.ct~" d 151 I ... 1 4. Q,f ~ 
~lf)~ln~'t1 4.3 lJ1:11';it'1fl~GJ1'ULlJm'UElfi 3 'If'U~ lJq't11i"l'UlJ:!H !'UGJ1El-31Jlf)fU)'l'lf)f)~fI'U 

" ltJO'~n'Uufl:atJn~f)~:U'U l~tJijfh ICso L'I1O'tJ 22.90, 23.52 11a: 27.77 J.lg/ml "llJih~t1 
I "'... ~".... ""91 .::l <J • .1

1:11'Un1~~'U ';ilf)lJ::'WElf)l1a~ ttJlJ:'W~f) tlJlJq't11i"l'UlJ:tH t'U'YEl-3lJlf) 
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• 
4.1.2 fll'n~lr81JqnfiAnnJ~I;~tJ8;J 

Yilfl1'i'VI~HHJU1~V\J1LY1'iLYO'\9lMV1U~l'UJ'U 6 ~-n~ ~'~'illf1f11'iLYO'~I~~u~~fl~LY~'U1Tt';j 
31 Q,( 0 .Q, a .Q, ~fjJ d .. IQ 

~1ViPlJ'V11~Z~lV 3 'If'U'PIfHl i~m9l''U i(J'VI~U(J9l'1iPliPl ii~~i1J'V11'U(J~ :IJ1'V1'P1LY(JUq'Vl'fjiPll'U1J~IHu(J~ 

\liil <V ~ 
(human small cell lung cancer: NCI-H187) l~N~f11'i'VI'PILY(JU~{jl'lln:j'VI 4.4-4.6 

. . 
41 ... .}' <>I .1 ... <>I <'!l \II 

val"nul 4.4 Nafll1f1V1lr8uqnfiI'I1U1J~I·H'U8~"U8.:jlr11lrf1;Jlr11;nm'H~Ut'l~"timfU I'" 
~lUAlm.u 

.. 
OJ ... 

lI'l'lI'f1~tiUI3fl1.U (}.Lg/ml)ICso 

d ... 
m~~'U 

tJ..!! '" I "'(Jf1iPl~U'U 

'" ..." 
';jlf1f1~~'U 1.56 

" iuO'~n'U 23.26 

'ilf1ll~Tt(Jf1 48.90 

lU1JZTt(Jf1 

..! ... "'.:: ... .....t" Q.I..!! ... .!. 
'illf11'11';jl~'VI 4.4 1JLY1';jLYf1~'lf'UI~m.'U 3 'If'U'PI1Jq'VI1il'll'Ull~IHu(Jl'lfI(Jnf1f1~~'U 

iii 

iuO''PIn'U U~Z';jlf11J~Tt(Jf11'P1vijfh IC 1't11O'U 1.56, 23.26 U~~ 48.90 }.Lg/ml \pn1Jth~uso 

, Q'" • I..!! ... 1 II] ,... ..t" Q .1 


LYJ'Um~'PI'U l1J~(Jf1I'1~U'U U~t U1J~Tt(Jf1 lll1Jq'VI1il'll'U1J~IHu(J~ 
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9'I111~~ 4.5 Ni:lm1n~tnltJqniftn'lIZ&1~t.lf.l~"f.l-.3"11"n~"11~ltU"~Uaz.n'~U''W1 
~lD&f.lni:lUf.laW&9'I9'1 

IC {J..Lglml)so 

c:I "" 
m~~u 

ttlaOfllPlZ,j'u 

3.30 

17.02 

'nfllJ:::VWfl 39.83 

'\'lJlJZ'VtOfl 

'illfl91nl~~ 4.5 ijffl'H,.ti91it.!10ii~U10;11Pl91 3 'lrij~ ijqVlt~1t.!lJ:::17~t1o~;io11flti~iu., 
i'lJti\Plnt.! Ut1Z'nfllJ:::vtofl 1\Plflijiih ICso 1,thti'lJ 3.30, 17.02 Ut1Z 39.83 Jlglml \9l11J'l:h~'lJ ff1U 

c:I... 1.1. ,., 'I lIJ ''''' ,,(!II c:I 1.1
m9191t.! 1 t10flIPlZ'lJU Ut1::: ~'lJlJ~vtOfl ~lJlJqVl1i\9l1t.!lJ:::l·H O\Pl 
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.. 	 .:.~" v fit 4 _
mnUl 4.6 	NQm1f1Yltff.)1Jt.111fi\'Jl'UlJ::&'Htl8Yl"8~QTnrnYlm1Ij)lmflYlUQ::Tt'lfmf"" lTt1 

~'UnlJfI1'U8Q 

(Jlg/ml)ICso 

d ... 
!'Iiflfl'lJ 

Itlii~filPl::U'lJ 

39.29 

25.76 

11fi1J:: Y16 fi 

''U1J~YWfi 

..:l .a. QI! 	 .:::r. .. Q~j} d tI 4 GI tV ~ 
"lfilPll'nn'l 	4.6 1JfflH"I'fifl'li''lJl1J'VI1'lJm'l 2 'If'lJfl1JqVlTi1l1'lJ1J::IH tlflfHl !'lJ11"ft'lJ 11ft:: 

" l111t1"il'lJ 1fltlSjril ICso t'l'ht11J 25.76 Uft:: 39.29 ~glmI IPll1Jth~1J ff1'lJI";flA'lJ nHltl11lPl~tru 
"I 111 	 ' ''' J'JI d tI'.ll111Jt:Tttl11 tift:: !1J1J:::Tttl11 11J1JqVlTilPll'lJ1J:::LH tlfl 
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•"'V <II JI
4.1.3 m,nAtffl1JqnfifllU'IJ:::1H1YIlU'IJ 

Vilfl1l'YI~fffl1J 1~tJ\hffnffn~l1tJ11J~lU1U 6 G)fiJ~ ~1~tOlnfl1H,.n~1,:f~Ull:::~G)fff~U''Vn 

lIpl ...... 
(breast cancer: MCF-7) t~~1lfl1~'YI~fffl1J~.;jflln;j'YI4.7-4.9 

IC (IJ.gIml)so 

0.84 

26.07 

~lnll~vwn 

t1JlI:;vwn 

'illnflUl~~ 4.7 1iffl'ffO~~\JleJmC}1\J 2 G)fiJ~ 1iq'YIt~l\JlI:::l~'U~l'UlIflmlno~i\Jum~ 
" t1Jn~i;u l~tJ1iti1 ICso l~hn1J 0.84 Ull:; 26.07 Ilglml ~11Hh~1J ~i1\Jt-H"~U &1J~en~:;11\J 

"l Ii] '''' ""J! o::l"'lmJ~'VIen Ull:; t1JlJ:;vmn tlJlIq'YI1i\pllUlJ~lHlm\JlI 
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..\ ';:J.I '" J.I OJ '" <II )4
VI11Hfi 4.8 Nafl11f1vUY61JqflfiVl1'.nJ:::t1.:a'VI1'l!tI"6.:aty11tyflmn1'91fWH~!la:::'WV~'U l't't1 

~ltu6flaU0~'VIVI 

ICso (J.lg/ml) 

~ ... 
m~~'U 

ItJ~6fWI:::,j'U 

26.87 

36.37 

11fl1J:::'VWfl 

, 'U 1J:::VUlfl 

J c::l Q,I t 4 4 4.rd;::{j) d i1 4 IV ~ 
'Olfl9'l11H't1 4.8 1Jffl1fffl~<I}f'UI6't1"'lU6C)f19'l~ 2 <I}f'U~ 1Jq't11'i9'lTI.J1J:::IHI~1'U1Jfl611flfl~'I:l'U 

'" U'l:l~ '1JO~ii'U l~tJljfil ICso rvho'U 26.87 lIa~ 36.37 J.lglml 9'll1Ji;'~'U tf1Ulif9'lfiU !tl~6fl9'l~,jU 
II) ,....,(~ ~!II,

11fl1J:::'W6fl ua::: 'U1J:::'W6fl ~1J1Jq't1Ti\PllU1J:::IHI\1Il'U1J 
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(!J.glml)ICso 

d ... 
I'\Hl~'W 

luilflf1~~U'W 

20.91 

26.08 

'jlf1lJ~'Vtflf1 

llJlJ~'Vtflf1 

.d .c:i QI t <Cl.:t J'" d" .. QI ~ 
~lf1~ln~'Yl 4.9 1J1.1'l'j1.1'f1~'J1'WllJ'Yll'Wt:lfl 2 'J1'W~ 1Jf:J'Yl1i~l'W1J~IHI~l'Wllflt:l'jlf1n~fI'WUfl~ 

" ilJn~ii'W l~tJijfil ICso n·"nlJ 20.91 Ufl~ 26.08 !J.g/ml ~l1Jl;'~lJ ff1'W1~~~'\.J LUilt:lf1~~,j'\.J 
llJ '.01.(':11 '" ':II

'ilf11J~'Vtt:ln Ufl~i lJ1J~'Vtt:ln 11J1Jf:J'Yl1i~l'W1J~IHI~l'W1J 
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o 1 '" ..III]'; <II d <II II]
'Yllfl11'Ylflffa1J ~W'l11ffl"ffOfllHJ11J~1'W1'W 6 1f'Wfl 'Yl ~fl~lflfl1"fffll9l!11fllm~~1fff~'W ~~1 

~ 51 

~1tJ~11h"~"lfJ 3 'lfuY'lfia l~mG)1'W WV1"Ua~lY'l\9l U"~ll.J'Yll'Wa" l.Jl'Ylflffa1Jq'Yli~1'Wl'ifa1w1'ifl 

(Anti-Mycobacterium tuberculosis. anti-TB) '~r.I"fl1"'Ylflffa1J~~\9l111~~ 4.10 -12 

d ":v .; OJ 'I' '" <IIOJ " 
9111H'fI 4.10 Nafl11'f1~U,.t)1Jq'fl1i911'Ul'tit)1f.lU1f1"'t)~Ul1Uflfl1f11~lnt't'i"Ul:l::'W'ti~'U ~'W1 

~1t1lantCJ'U 

MIC (J.'glml) 

d '" !'I1flfl'W 


l,j at)fl\9l~t1'W 


11fll.J~'VWfl 

11Jl.J~~afl 50.00 

.cl .d t ~ -=I d4 ~y .I (,V 1 <II 'I 1QI 

~lfl\9l11N'Yl 4.10 l.Jt'flHl'flfl1fl.H8mG)1'W1f'W~H~W11'1l.Jq'Yl1i\9l1'Wl'lfmW Hlflt) &1JlI~~afl flfJ 

iifil MIC I'VilO1J 50.00 J.lglml ri1'Wlilfl~'W l,jii'f)fl\9l~t1'W l1flOfli'W '1JOI9l~'W WI:: l1fll.J~l'Wfi 
lit 14 J9J .: 1QI 

u,,~ !1Jl.JQ'Yl1i19l1'Wl"Jj''f)1W lfl 
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..t ":J! A v 'I' v ...." 
~lnnI4.11 Nt:lm1n~ft'f)1Jqn!iVJ1't.U~f)lQll1f1'\1f)~ft'11ft'fI~m,;n0l'HVlUQ::'ft~mfU !'ft1 

~ltllf)nt:luf)Cih~~ 

MIC (J.J.g/ml) 

d. .. 
111~~'U 

l1.HiB flfl::,j 'U 

50.00 


':ilfUJ::'YWfl 

l 'UlJ::l'lBfl 

t tJ , rI" " 
~lflfll':il~n 4.11 ijffl':ifffi~i'UmVi~HIBciftfl\Pl'1fiJ~!~fJ1nijrrYli~l'Ul;1'OitU1':iflfl'O''Ufi~~'U 

'l1li 

1~flijfil MIC t\'hfi'U 50.00 f.1g/ml ffT\.m1~~'U nJ~Bfl\Pl::,j'U ':ilflfifl~'U ':ilfllJ::l'l'Ofl Uft::l'UlJ::l'l'Ofl 

'1iijtl,.,i~1'Ut4BitU1':ifl 

http:lnnI4.11
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'" ,,: J4.., ..,.. <It )II
f111Hn 4.12 Nt'Ul11nVltrOtJqnfiflnn"01t'Uhtl'Uo-.3trl·nJflVlin·H)1m't'iVlUt1:l:'W"~'U tft1 

Ji'1t111Jnl'U0t1 

MIC (J..Lglml) 

4 ... 
l'Y/~~'W 

ltl~flflfl~~'W 

~lfllJ~'Vmfl 

'lIlJ:l:'VUlfl 
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, 
linn..:t 5 

f;llt1~H'fll'nVlnij~ 6fltl'ltiNn Uil~,yij~f;l'U6UU~ 

; 

5.1.1.1 qflii""n!U~a1~'...n;8,nhfl 
Ji t tI 	 JI JI 

1. ~l'H,.nfl'itmJmG)f'U 3 "lI'Ufl fliiq't'ln~l'Ull~a~~ 'l'U'I1f)~lhflfif)'nflflfln'U luflfln'U un~ 

'nmJ~'Vwfllfltliifl1 ICso nhnll 1.11, 40.14 U~~ 29.50 f.lglml fll11ih~ll 

2. ~l';i~flfl~'Umi1nmJoit"" 3 "lI'Ufl ~iiq't'li~l'Ull:.a~~''U'I1f)~lhflfif) ';ilflnfli'U 'llnfli'U 

un~'nflll~'VIf)fllfltliifh ICso L'vhn'lJ 2.07, 10.42 U~~ 16.05 f.lglml "111~1~1l 
" .. 	 JI " 

3. ~l';i~nfl'i'Ulll't'11'Uf)'" 3 "lI'Ull iiq't'ln~l'Ull~l~~''U'I1f)~lhflfif)'nfltilla'U 'lltifln'Uun~ 

nJnf)fl~~U'U 11ltliifl1 ICso n'hflll 22.90, 23.52 u~~ 27.77 f.lglml "l11~l~U 

; 

5.1.1.2 qfli""l'UUZI1~t10fl 
" " 	 "JI

1. ~l';i~flfl'itmJfltll}f'U 3 "lI'Ufl iiq't'ln~l'Ull~l~{jtlf)flfimlflflflnu 'lufllln'U Un~';ilfllJ:'VIf)fl 

ifltlii~l ICso n;,nu 1.56, 23.26 un~ 48.90 f.lglml "111~1~'lJ 
" 	 .t "" 

2. ~l';i~nfl'i'UlfJi1mlfJoi,~" 3 "lI'Ull iiq't'ln~lUll~I~{jtlf)llfif)';ilfltillnU lufllln'U un: 

nfllJ~'VIf)fl ifltlii~l ICso nl1nu 3.30, 17.02 un~ 39.83 f.lglml "llJ~l~U 
" .. "" 

3. ~l';i~till'i'UlllVl1t.mn 2 "lI'Ufl iiq't'ln~l'Ull~I~{jtlf)llfif)'lunlln'U Un~';ilflnfln'U 11ltliifl1 
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