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~ ~ qr 
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I .. • 

.q, J .... I t.I lJ .q, ~~ '14 q .... 

IA~l mlm1~~~mn1j]1~!il'U N~~~~L\lmn'U 59.1 Ll1a'n~'U~L~f)LnBUnU Gibberella 
, " • • .q, ~ 
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IL~ill-la~11jaillfl1ajHH Gibberella fugikuroi C 
J .,j, 
L~aQ1aU.-laaflj111'aLafl(UV) nj~a~L1a1f11~ 1 

I 

.., .. jll I ~ .., , 

u.ill-JanHw~'R'auua~~ill1ua1-J~a-J'R'au~a-J~1awuD 
I 

.,j .... ~ ( • • •
n1ill,1nn11na1awuD Glbberella fuglkurol C, 
.., J ~ ~ 
ill1au~-Jaaflj111'aLaflL~aLaa-Juua1V11jU~-JPDA ~~~ 

I 
,~ , 

Ujn1~LtluL1a1 72 i1'~-J 

ll~ill~~an1j~j1,~aUR11~~1~1jn'Un1j~afln1ill~ULUaLjaan 
~ (.,j II ~ / 

~a~~1awunn1~,1nn1'ma1aWUD Gibberella fugikuroi C 
I I 

II q ~....q,
ill1aU~-Jaaflj111'aLafl '~a1nnULaLaaj'Rj~1'flnj1~W

I 

.q,-:.I.., I -4 

(Thin layer chromatography,TLC) ua~1n1ill~1illillnau 
'I 

(Spectrophotometric determination) 

"~ill-lWan1j'lj1,~aUR11~~1~11n'un11~aflnjill~ULUBLjain 
~ (.,j ... ~ ( • " 

~a-J~1awuDn1ill,1nn11na1awuD Glbberella fuglkurol C 
I • 

lJ q.q~' ~ 
ill1all~-laaflj111'aLafl 'illa1DnuLaLaa1'R1~1'fln11~w 

I 

...... / (... ... ~ 
(TLC) II a~ 1t1'1 i1 L'III aj~a~ 1u1l'a R 1 ill' R 1~ 1'~n j 1~'I'I (HPLC) 

~ / ,.,j.... ~ ( 
~1awUD'Vlunlnill,1nn1jna1aWUD Gibberella fugikuroi 

C ;1a"~-Jaafl1111'aLafl "a~~1un11rl1aL~a"a~~j1,~aU
• 

lJ .q.... .....f::! ..qII , 

i1LnaunU~1awutl'fI~flUflj1'1LR11~VI'~a HPLC 
I 
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u~~\jan»ru~lAlaunB~~1a~Urr'M~n1~11nn1'na'8WUrr W-6,, , 

"v 
OCw-l"a~UV4-28 ~1A1a NTG 

4 ~ ~ ~ 
LUBLa~\jUUal~1'Laa~Lrra 

PDA \.J~~"~IT1~, 

(L.o ( 1J ,'iJ.J 
~1~~UU'M~n1~~1"n11TI1'M W-6 ,OCw-l "a~ UV4-28 
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~ (v

mil tJ~UtHl '111 NTG 
1 

.... <It ~ ~ ~ 

LJ/tJULnaUA11~~1U1/n'un1'N~~n'~~ULuaL,aanDB\j 

~ .J' IJ v (v I ....Q.,O 

~1tJ~urr'Mun1~11nn1'nala~urr~1a NTG "a~N1Un1'H~, 
4 ~ v v ~ ~ ~ i _ 

LaannU~U"alLnnunug1a~urrL~U, 

v OJ , 

NTG Al1ULDUDUR1\l1 

u~~\jin~ru='Ala~"aHA11U~1Ul'n'un1'Ni~n'~~ULUD 
~._ :\I J _ J 

L1aanDa\jLrra'lnLn~~1nn1'na1a~UD F .UV4-28, s 
v _ ( 

{N08-19l01tJ NTG lLA'1=~1~~ TLC ua~ HPLC 

~ ~ ( ,J _ ~ I 

"g~-lLUa'1g1Dwurr'MunLn~~1nn1'na1awurr F .U14-28 
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~~n (fermentation industry) 

L~uu1~a~d1R~~~~unun1~W~~ 
~ 

.oC:\ q/J tJ q..!. .qI ~ ""=110 l) q I , 

1Run~anllan1~'1nrr~~~w1~i~an11u ,~~u~~Anrrn1~'un1~'~wawa~~1 1~L~~1~, 
.I . ... .... VII ... ... ... 1.1 V 

n,~u1~1'n'u~~a1~n~~~n1~wR~ L~~1~n1'~~unun1~wR~a~ 'Run~Bn'n'u~~~1~n~~~n1~ 
, , 'II ~ , 

"'..J ..... c1 ..... IJ t.I .... ..... I q , I ... a! 
M~n A1u~1n~n1~LUua1B~urrn1~u~uu~~'1na1B~urrL~~~a1~~~Lu~~ ~a~'u~~a1~n~~~n11u 

~ ~. ~ 

~......... ..., I q "III/J t.J I I I ~ ... II tJ ..., IJ.qI ~ ~ .qI~ l! 

nB~R~u~uul~a1B~urr'Run~Bn'n~~1uuB1~1~~a~a~ L~u'~1~a1a~urrn~u~~Anrrn1~~B~~U. . , ,~ 

~1J.4 II ... .4 I~ 1I.,j 

n~uL~ua~~unun1~wa~UR~L~uU~~~u'un1~n1~R1'una~ (1) 
.... ..., <III I. t.J ClIo.ql4 .... ./'q

n1~u~uu~~a1a~urr,aun~Bn11~~a1B1rrRu n1'nR1B~urr (mutagenesis) 
~ ~ ~, 

• tJ q q .... I 
n1~~Ru~L~a (protoplast fusIon) liR~n1~'~LnRuRn141~1n~~~~urr~1a~~ (genetic, 

I ~ ~ ~ I... .../.,j!J .J ~ I .,j

engineering) ua1~1~n~1~ n1~u~uu~~a1B~uD'Run~an'D'uU~a1~n~~~~1R~ 1 LTI1n 
~ ~ ~ ~ 

I I)q.ql .... ./ ..., 4 I .qI V .. '" 

W1U~1 'n1rrn1~na1B~urrUR~n1~R~Laun (mutation and selection) ~~~~u~Ru a1~1~1l 
~ 

• IJ.... q .qI , .J tI~ I ..... ...., ~ ~ 
u1~1'~nu'Run~ann1~R11~~~u11uua1~R~LuB~n1~~urr~1a~~ (genetics) ~~~nu~~unu~ 

~ 'II , 

IJ q...,./ 
n1~a~1~wa~nrn~ ~a~~,u~~B~R1uR~n1a'uL~R (biosynthesis and regulation) i~B, 

I ~ q .... (q q ~.qI:-J ' 
Lu~1~uB1~a~a1~~1nwR~nrn~n~an~ (secondary metabolite) ~4~n~~U1un1~~~LR~1~~ 

~ 'II 

J ~ ~ ... .I II ~ ... 

naau~u~uuuR~Lna1nu~nuau~1n~1a 

~B14~1n'un1~L~uu~~~nnn1~'un1~w~~a1~~1~ 1 'un1~u~a1~n~~~n1~~~n Liu B1UDti1U~
• 

~1~ 1 (antibodies) n~~u~~iu (amino acid) ua~a11Ul~Lnn~ufi~u ~~~1~~ULU~L'Riu 
II 

~1B (2,3,4) 

q .., .f.q, • .qI q ~ 
n1~Ln~n1~nR1Buurr~1~rr~~~~'~ (spontaneous mutatIon) ~iun1aLn~nU, 

.qI -6 -Q 4 tJ I 

L~B~ 10 - 10 ~~uUuBn11 

u1'L~~'1nU'~Bn1~n1Bn1~ (physical agent) Liu ua~~a~'111iuLa~ (ultraviolet), 
~ 

1~~Lan~ (X-ray) LlR~1~~lLn~~1 (r -ray) Lilu~u ":;~U'~Bn1HR~ (chemical agent> 

Liu N-methyl-N-nitro-N-nitrosoguanidine (NTG) diethylsulphate nitrogen 

mustard gas L~U~U ,~nnU1'~L~~n1'na1awurr1~~'nn11rrl'~~1~U4 10-100 Ln1 a1'~, 
I II"", ...,1 q . l)q _,. t.J.q, J 
nu'"Ln~n1~na1Bwurrnn~u~ 1~n1'MLn~n1~nR1a~urri~an1'~Ln~n1~LURBUllUR~~u~n~~ 

q , ~ 
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~aan~111uU1Raan (DNA) 'UW~1~~~ (plasmid) ~1a'u1R11~1~~ (chromosome) 1~e 

~n~n11R~aanw~uuu (misreplication) n11~uAu~un;na~ALu~'ua1B DNA n11n1~~1a 
11 'I 

'" .q,.q,J I J t,).q, ,.q, .J I .., I 

luna~Lu~ ~1aR11~~~un~nLn~1~~11~n11~a~~1a DNA 1~ea11nna'~Ln~n11na1ewunu~ 

.q, ~ .. u.q, .., 'I .., I 

A~nu~1~~n~ln'un11n1'~Ln~n11na1awun~1~ 1 nulu ( 1,5)
I 

-J ~.,j, ~ ~! ... .,.(.,j" ... 
'1nR11~~1L11n~1u~1na~n11u1uu1~a1awun1~un1a n'~'ua~a1~n11~n11~aR 

I , • I 

a1UU~1u~ 1~e1nn11nA1awufiuA~n11R~Laan ~1~11nL~~~A~aRe1Lwuu~~au (penicillin), 
11n 20 ~U111/~A~~R1 L~a~~RR¥~LL1nLiJu 85,000 ~U1a/~aaaR1 'uil1,uu (1) ~~LiJu~~n, 

.q, I .. ~ I ~ J '-'..... ..... (~.q& v 
u~u;nun11u11 n11w~u1a~a1~n11~n11~un ~R11~'1Luuall1~e~n,~~a~U1uu1~a1llwuun'n 

, I , 

A1uAnulu 
11 

.q. ( "'.q, <II. q, u.ql • ..., ......... .q, .q, .q, 


~AR~a11~uWW1ULuaL1aau ,~~a~~n11n1R1uRnulunun11w~u1n1~u1un11~a~1uLuaL1Aau 
'I 

~~~R11~~1R~~an11LnaR1aUll'~~aS1~~1n L~a~'1nLna~1n1a1~11n'~~ULuaL1A~u'un11 

L,~~~aR1UA~n11aan~an ;~~A n11~nna~~a n11~anna~L~~~ ~~~1B'un11~~~~~uan~~ 
" 'I 

411 .. .q, '" I).qI ~ V v..,..,.q,.q. " 
wnL~a~~u11 u~~~a~ww'~~Arna~uRR1~R11~~a~n11na~RA1~1~ (6) ~~uu ,ULuaL1AAU 

I 

~~L~uIT1~B~1R~as1~~ti~~1~;un11Lna~1na~u1~Ln~lnll 1~BLUW1~~a~iR~1~;a~d~aanUA~ 
I .., ... , 4.&::11. .q, '1 ~q1 I.JI • !U 

un~nunU~1~U1~Ln~ Lua~11n1ULuaL1AauLuu~11n~11R1UW~ u~~u1~Ln~lnlll~u1Ln1a11 

i~n~11~~ 1 ~a1~11n~iRl;11n~Rn~un1ll'uu1~Ln~ i~au an1fiuLnR1u'a;i1n1wUA~
I 

1~1n11~wuU~1aR4 ,a1A~n1~~~11nB1ill ~~I;~1Luun111~BLL~~w~u1n1~u1un11~a~ 
I I 

~uLuaL1~iu u~~I;u1~au~Ad1L;1L~u~u1wa'1'u1~iu;a~duu;n11 ua~'u1~iufi~~un 

nU1~ 5 aR1 11~~~W~11rrn11an~uA~n11ri1a11';u1an~L~u~A~1L;1 1;~~a~AL~ll~wa 
, 'I 

J.q, .., I "., ~ ~ .., ... (.q, .qI'~.qI I tJ.qi ~.q,
n,~~aR'u1~~uDa18a1u ~1U11BuLuun11u1ulJ1~a1llwun,aun1en~ae'~~U1~Rnun1W'u

I • , 'I 

.q, .qI~ ~ oCt!./,q, <111 .... (v J tJ 

n11~aR~8~nu 1~ 8 L aan'W1Un1,.n~1ewuu~ 18ua~aaR11111a LAR LLA~a'11 NTG Lwa'~, , 
" ~ IJ .,. ~ ~ ~ 4 ~ l.,j.,. 4 ... .,./J.,. ~... " 

l~a1ewuunLane18~nu LLa~R~Laana1llwuun~1~llLABn1Aun1Bn~u1~Anun1w'un11a11~a11 

J 
, " 

I.JI .q, I 

g~ LWB'n'uaRa1~n11un11waRRalu 
'I , 
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...... 
11Jn1'In .. a!l-l 

10 1U 


, tJ IJ !.! I)..,. .( iJ ..qI.., IU 

~Ua'IL~~~U~1n~U Ua1UU'1U1U~Ua'I~1e haemacytometer LneUnUn1'IUu1~en1'ILW1~ 

L:e~ (viable count) riiluti11u~1';na18iu~;18 NTG M;il u~~ila~'1111ilLa~ ~il1u, 

2.3 n1'In1 UV survival curve Dil~ Gibberella fugikuroi 

q ( ~q v 
1. L~n~~Uil1ntH Gibberella fugikuroi ~1~1tl"U~a 2.1 ILa~ 2.2 

.J ......... ( .l.... ...... 4 5 I 

2. 1A 10 ~aaa~'~il~~Ua'IUn1Uaa8n~R11~LD»nu 10 - 10 ~Uil'Il 

... ... ... ~ ~ ... ' ( 

~aaa~, (viable count) a~'u'1ULae~LtiaL~UW1Ruana1~ 
'I 

"a~~~M~~a~'u~n1wua8~Lla 
'I 

J II) I.",

3. 11~,1UUU magnetic stirer n11~ae'~u~a~n1Lu~u~~ila~'1111ilLa~ 
'I , 

R11~a11R~U 254 u11uL~A' ri1~~~1U 20 1~~ ,~e~~1~'1nuM~~ri1L~~U~~ 20 

~i1U~L~A'I 

4. 
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OJ
I ..,.., I 

'~8~L1a1~1~ 1 nUR~"~ 0,10,20,30,40,50,60,70,80,90,100,105,110,115 "a~ 
~... ...,

120 1U1n ~1~a1~tl 

5. ~1~1U1U~~a4,a~~18'U"~a~i1~Da~n1'Q18"~~aa~'1'11aLa~ 1~8
• 

... ....... l..,j • ~. ...,j... 

n'~~18 0.1 ~aaa~'Da~~~a'nU1Un1,a18"~~a~tlUa1~1'"D~ PDA U.~U'n1~ tl~'Un~~ 

I 

... 
alV~ll~ 25 
, 'I 

2.4 

j ........... I ..,j q .... q OJ 


1. ,~ 1 ~aaa~'Da~.~a'UD1UaB8nL~'8~1~81n'UDB 2.1 lla~ 2.2 a~'u 

a1~1' L~18~"1L~a (1l1R~U1n D) ~1~1R' 50 ~aaa~, tl"~'UD1~DU1~ 250 ~aaa~,
I 

"'I OJ. ..,j ... 0 ~ ... ..; 

La8~'u~LD81 (incubator shaker) narn~ll~ 25 c R11~L'1 300 ,aURaU1n LtlUL1a1 
'I , 'I 

3 1U 

a~'ua1~1'L~8~L~a (1l1RUU1n R) 

~1~1~' 50 
~ OJ. 

La8~'u~LD81 (incubator shaker)
'I 

chromatography) 

... ....... ~ "'I ~..,j q ...... ~ q ilr.


U1 2 ~aaa~'Da~U1LA8~~~anL~'8~'~ ~1~DB 2.4 ~1U'tl WLa~ 1 U 3-3.5 

~18n'~Ln~a 1l~1LM~ 3 ~aaa~'DB~LBuaanL~n ~1naUU1~1.n~LiluL1a1 2 U1n ~~iu 
'I 

L auaa7h Rn~1 2 ~aaa~, LL~1'~ L~8~Ull~~1l18'~.f11f111n1R' 
'I 

LBnaB1umu.~~ua~a1Im~~ U1~1 10 '~lR,a5l' ~jla~tlULl~U TLC (Silica gel,
I 

..,j ... 
Kiesel gel 60F ) develope 'u.11a~a18u.~n~'~naUjl18 ~1,a~a18U~~ A : 

eB4 

.1,a~a18 B (a~'1d1U 6 : 4) It ~a~~1n 1~1'~Ll~~Ll~1 WULL~U TLC aU~18 10 LUB4 Lifu~ 
OJ ..,j 0 ., q q q

ua1Bun 100 c LtlUL1a1 10 - 15 U1n Ltl'8tlLn8tl'~8~n1~ 
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4 ..,j ... ~ ..... ...~.. ~ 
n11LAaaunLLa~R11UL~unu,~a11U1~1l1U n1~,ULuaL1aan(GA) '~'"~L"aa~aanU1~1a 

\ 3 

~i~'1naUU;1 d1U~11~ULuaL,a~u.~~ GA4 ";a GA7,~';iL;B1aU~1"i~'1naUU;1 

':
U1 = 6 3 1 

determination) (7) 

......... ": 14 ~..,j ..... OJ ~ .. u.,
U1 2 u"a"~,~a~U1L"B~L~anL~'Bu1~~1u~a 2.4 U1U'U~La.'"lUU 3-3.5 

~1Bn'~Lnaa L~~Larraa~L~n 4 uaaa~, LL;1an~L~UL1a1 3 U1n ~~La1iuLarraanL~n 
'lI 

fi~"U~~1'd"aa~'"~ L~U 8 Lua4L~U~~11"~a1Bi~L~B~1uR14uaLU~ 2 uaa~~, an~ 
3 U1n ~RLa1~ui~L~B~1uR14uaLU~~1 1 u"aa~, ,d'u""a~'"~ L~~~1 6.25 uaa~~1 

'lI 


II ~ , !j ~ " ... " '/.oCIiiI'

""1L~~ 6 ua,~a" n1~na~'n 3.75 ua~~~, , 8 Ltla'L~u~ i~L~B~1uR11UBLU~ 0.5 

'lI 

u"~a~, u"~ 5 Lua4L~u~ ua~i~LaBUi~aUL~~ 1 uaia~, ~au';Li1nu U;1;~'U~1 

high performance liquid chromotography) (8) 

2 
... ...... ': 14 ~..,j.. ........ ~ ..., ... ..


U1 ~aaa~,~a~u1LaB~L~anL~'Bui~B1rr~a 2.1 ua~U1UWLa.LUU 3-3.5 R1Bn'~Lnaa 

1 
L~~ 0.15 ~aaa~1~a~a~~1ui~wuaa (acetamidophenol) 

0.15 ~a~a~,~a~u1i~'L~U (noproxen) 


u"~ 4 uaii~'na~Larraa~L~n 




6 

... 
~~iUL~i~aiL~n~1 3.5 ~~ii~1 
~ 

...... ~ 

11lJLil16l1DOU. 

, ,.1. , 

LUa1L~u.~1~L~D~1uA11UaLu.~ 

.ii. !U1. 
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,,~4 .... .f lJ.1 ,( ...q,.q, 

an11~~1U Ra~aa~U Spherisorb C (nU1~~aU~1Ruana1~ 4.6 ~aa~~~1 a 'I 

.q, .q, .... J SJ...... q,

911 250 ~aa~~~1 ~11a~a1a~1~1 ( mobile phase ) n1rrAa L~rr1uHanua11a~a1awaawa1n 

ua1~ ;~an 3 H~11d1U 35 ~a 65 i~a~a~11n111~ana~a11a~a1a~1~1 1 ~a~~~1~aU1n 
.... q, ...q, ~ "'" .... J I .... Iv J .... .... 

~11~1~~U~"a~tl1~1rnna~~u~ua~,aaun1a~a~nUBn~1u~aa~U~19~A1a~~11~1~n11~~nauua~ 
'I 

J 4 ... f .,j 
aa~1111ia~a~(ultraviolet detector ) n~11~a11~au 208 U11~~L~a1 ~1a1nL~~1~ 
1 


J, ~ f .. 

a~na1a1jnaa1uAaa~U(retention time ) = 8.6-9.2 U1n 

'I 

" " 


) t)q .... .q, 4f .... q 4 ~ , q, .q, q, 

~a~11~~n11U1UU1~1rrn11an~LLa~L~1B~a11L~a1L~11~~u1~1rnn1~~ULUa~1aan 
I 

L~a~11~a~~1nua~'1~~;1 'unrn~L~91fiu~a1~1'n~L~~1~~u~~1rna111;u~ui1~JuL~B1fiu 

a1~1~i~~uaa ~La~U~UA11~L~un1~~1~na~a11a~a1a'"~R1~~an 7 ;1Ba1,a~a1B1~~;a~-
... J .., 

11~1anl~~ aff~d1u~a~~~~~~;1a~a;aa3~~n~1U1U 5 ~a~i~1 U1U 4 U1~ ~~aLLBniuu;1 

U1~uti1~1u1u;Lan~~u 3-3.5 ;1an1~~naa nBuan~;1B 4 ~a~a~'na~Lafiaa1L~nU1U 4 U1TI 
... ... J'" 

u;1LLaniuna~La;aa1L~n~1n~~~1aan;1Bl~L;a~iaLw~nu11R~1nu1(sodium sulphate 
, ~ .q, ...q, q,.q, tJ II q,

anhydrous) u1a11a~a1Buu1~1~1 3 ~aaa~1 ~11~~~a~L~~n1a'~a~1n1R L~~L~rr1uaa 
'I 

q,.q ~ 1J.q, .... II}
2.8 1rrn11n11~~n~n1jna1BWUrr~1a NTG (9)

q 

• I ~ IJ... • ... 
1. U1aUa1!LnTu.aal'lna~ Gibberella fugikuroi a1Bwurrn~a~n11n11~ 

I 
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.oCIiio .... .1 .J.q lJ 1.,1 4 5 , ... «:\.q. 

~n~n1jnA1a~Urr n~A11~LD~DUUj~~1W 10 - 10 ~UVj/~AAA~j (l~a viable count), 
'd'U"vUl~U~B4~(appendorf) DU1~ 1.5 ~Aii~j ~AB~A~ 400 1~IRji~j 

2. l~~ 25 1~IAji~j nv~ 1 1~A14 n1i ~1ilB~ fi~L~a4 (tris maleate 

buffer) WLvn 8.0 nn~AB~ 
1 

,." 

q, • U I 


3. l~»U1~1»~1j1~D1~A1~ 

... 
5. n~11 30 U1n'U~R1U 

'I 

6. ti11utiu 14,000 jaU/U1n ";1D~~la1 NTG vBn';~~~ 
... ~ , 41 " ~ ,.". 41 

7. l6l»u\Ill~aj~jv 0.1 lUflili1'U~T11U 80 (Tween 80) IIA1U1~1l~v~1~ 

<4 • 1..1 ~ ~ ~ ,..I 0 ..: 

LUBU11u~1iuajnjv~~1a 1~aLAa~'Uv1~1jlAa~l~B PDA W~~"jIT1R n 25 c LUUL1a1, 
~ 

3 1U 

.., 
OJ .....I 

NTG U1~1~jj1~ R11lJLillJllUllv~ NTG~AB~n U1 

..... ~ ... ... ...
(1~1Rja~j)(1lJIAji~j) (1~IAji~j) (~AA n'I~ / lJ AAA6I j) 

-75 5001 -
0.0610652 -
0.12-203 55 

- 0.184 45 30 

40 0.245 33 -

0.306 25 50 -

VIJ II .... , I , 

1. A11~Lll~ilu~~n1alla~u\IlL\Ilflj'U"61A~~aa~ = 0.05 IlJA1j, 
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~ ~ (~ ... .. '1 ~ ..l I ~ .. 

LjH)11~1!HIjU1HI-l;tUIHI Gibberella fugikuroi C L 1JUL iHI11T1U1Un1'fIHI L,HJn 
~ 

"a=~nH1.n11=~L~~1~.~'Un11Ui~n'f~~ULU~L'fain~-l'u'f~i1Jn1ALnri1"a~fi-l~innU1~ 

.. 
3.1 Wan1'fTlAa~-l~1BWr11flA;t1Bj]~-l Gibberella fugikuroi C L~8U1a 

.. v~ 
~1nn1'fTl6la~-l~1~~11'f~~;t1!3j]~-l Gibberella fugikuroi C L~~'t6l11Jn1'f 

..l I "'..... ~ ..l 
Q1a".-l~a;t11't11~La~ TI'~!3~L1a1~1-l1 ~1~1D'Uj]~ 2.3 Uan1'fTl~a~-l~-l".A-l'U~1'f1-lTl 

~ 

..l 
3.1 "a~'r1.ITl 3.1 

'I 
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J ~ 
W111-J't1 8 .1 l!ai>t-J~fnl'HJ!il~la;HH Gibberella [ugikurai C ~lHlil.lf1 

4 
\ 'Hl l11Ql !'Ina,j UV 

" oj 

( 'nnl1 ) 

, <44 ... 
11i.nu1:A1ilUrli ,'HlJ 

~ .q, ~.q, n HI:~U; 1J aa awn 

a wn 'HHiHll t1 

( % ) 

0 
oJ. 

e .6x lO 100.00 

10 8.6xl0
oJ. 

"­

100.00 

20 7 .6xl0 88.37 

30 
oJ.

5.3xl0 61. 62 

40 1. 9xl0 
<1­

22.09 

50 
<1

1.7xl0 

"­

19.76 

GO 1.5xl0 17.44 

70 1 . 4x lO 
A 

16.27 

80 1.0xl0
oJ. 

11. 62 

80 2.5xl0 
:3 

2.90 

95 1.6x10 
:3 

1. 86 

100 
:3

1.3x10 1. 51 

105 
2

7.5xl0 0.87 

110 3.5xl0 
2 

0.40 

115 1. 7x10 
2 

0.20 

120 70 0.08 

125 32 0.0 4 

130 8 0.01 
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1:10 ' 
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80 , ,....... 

.... 
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!; 
(;I 

r I 
Ir .., 

r i 
~ ~ " " 

l (;l AO 
I 

'.. 
, 
, ''-., 

"-v,.'':20 

(, l ._ .-..-l ..._ .. 1. .~ ! . _ I ! _ ___ 1. . ! . 

o 'iO 20 ao 40 (So 00 '10 

ffU1~a~L1~1~a~n11Q18u.~aa~11'11aLa~ 
~ 
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• ... ,. ..,... ... ,.aJ4I& .q, 4t 

0.08-2.90 % ,1U1U 107 ~1eWUn U1~1A~LaHn~1SWUnn~A11ij~1~11niun11WaAn1~,tl-
; , 

LtlH L1aan~H'hJ L~fl'n1n11e-J1UIHH Tien, W ~-JR'mt1n11lhi~Lnfln11na1eWUITj]a-J 


Pennicillium chrysogenum iflei~LL~-JaaA'l111iflLa~L~flL~~waw~A81Lwull~a~u Wtl11
, 
, (( , ~ ~ ( ,..j... ~ ( 
D1-JLUfl1L1UR1flfl1~~11-J 0.01-5.00 % ,~~1~11nWtlLnfl11~18WUni~~nLnfln11na18wUn 

... , _I ( .{ .. 
1~ij1nn11n1-JLUfl1L~UR1flflflU1(10) 

~n~rn~iA1aUj]fl-JL~fl11~18WUITi~~~Lnfl'1nn11na18WUIT Gibberella, , 
fugikuroi C ~1sLL~-JflaR11111flLaRtlUfl1~11Li8-JL~fl PDA W~~U~rt1R~1U1U 107 ~18WUIT, , 

http:0.01-5.00
http:0.08-2.90
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, q 

lJ 4 .1J ~ Gibberella fugikuroi C ~18n~~~a~'1111~La~L~~La8~UU~1M11n~~ 
1 

,~ , 
PDA u~~n'U1~L~UL1a1 72 i11~~, 

, ~ .,j ~ ..~~ .a1~U't1 an~ru~iRiau (colony ) ~ ( pigment) 

lJ 

1 W-1 ~11]'8 ~~11\1l , L~UM81U 1~~ 
'I 

lJ ..

2. "1-2 ~18'1:'l ~~111~\Il , L a'ua~ L~1'I6! ~~1~ 
'I 

v ..
3 . "1-3 ~11:'l'8 a~111~\Il , L ~UA~ L~86! 1~~ 

~ 

' ..4. "1-4 ~11:'l'l]aLM~~~~6!1~\Il,L~uA~~il86! 1~~ 
'I 

" 5 "1-5 a11]'8~~11\1l ~~UMI]1U ~1 ~1 ri 
'I 

lJ 

6. "1-6 ~18'8a~11\1l L~UM811J ~~1~~ULMa~~ 
'I 

... 
\i-77. ~1a'l]an11\1l Ll'iUVl81U ~~1~~ULM~~~ 

'I 

a'" lJB. W-8 ~1a'I'I~~11\1l LaUMf:I1U LVla~~LiI~ 
'I 

v 
9. "1-9 ~11:'l'l]ail11\1l LaUVl81U aLVI~~~ei~u 

'I 

lJ 

10. W-10 ~11]'8a~11\1l Ll'iUVlfl1U 1~~ 
'I 

~11]'I]~il11\1l LNuMa1UII. "1-11 1~~ 
'I 

II .. a ... v12. "1-12 ~1a'aail111~\Il , L ~UA~ L~a6! LMa~~Li1~ 
'I 

,..,. 
13. "1-13 ~1a'8~~111~\Il 1~~ 

'I 
,..,. 

14. "1-14 1~L~1fl! 1~~ 

15. "1-15 A'11'1'aa~11\1l L~UVlI]1U aLVla~~ei(JU'1
'I 

lJ a ... ,16. "1-16 a18'I:'l~il11\1l La'UVlI:'l11J "Ma~~~~U'1 
'I 

lJ ..,. 

17. "1-17 l'i1a'l:'la~1111l ,Ll'iuA~L~a6! al ~lri 
'I 

v ~ 4 lJlB. W-1B ~18'8~~11\1l L~UMa11J LVla~Hi1~ 
'I 

,..,.
'" 19. W-19 a'18'a~~11\1l LA'UVl811J 1~~ 

'I 

lJ 

20. W-20 a'18'8a~11\1l La'uVla11J ~1 ~1 ri 
'I 

"1-2121. a18'aai1111~1Il,LNua~La86! aLVla~~ti1~1a 
'I 
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28 

..I , ~ ~ oj II , ~ ~ /..1 v ... , 
~1j1~n 3.2(~B) 11a~~an~rn~i~iAuua~A~1Ua1~nB~i~iaUDa~a18~Urrn1~,1nn1jnA1 8~UU 

I 

v .. ~ ~ 
Gihherella fugikuroi C lil18L1a'~tlaA'111iBLa~LJJBLa8~lJUB1V11'1Ln~ 

I 

PDA WaJJ"~IT1~L~UL1a1 72 ~1iJJ~ 
I 

• ~ ..I ~ ~ 

a1~1Jn ~B An~rn~iRiau (colony) a (pigment) 

a '4 lJ22. W-22 a1818 gil"~11W ,Laua~L88~ lV1aaH~nJ 

'" v ~ 

23. R-l a1818 an111~w ,LA'ua~LB8~ iaJJ 
'" 

II ..

24. R-2 a1818 ~n111~w , Laua:ntl8~ aLVlaB~riBu 
'" v... ~ 

25. R-3 a181Hin11W , La'ua~LB8~ iL VI~a~ L~JJ1i1~1a 
, .. 'I 

,.. 
26. 1JJL1jl1lR-4 1JJJJ 

lJ 

27. R-5 a'1818in11W LaUVlH1U ii1'JJ~ 
'" 
 'I 


... ~ 

R-6 a1818iwJJ'Ww ,Laua~LB8~ iLVlaB~l1ui1'JJ'W 
'I'I'" 

II ~ 

2!? R-7 a1818ii111W ,Laua~La8~ iLVlatl~ritlU 
'I 

30. R-8 a1818a~111~w,Laua~La8~ iLVlatl~LnJJ 
'I 

lJ

3l. OCw-l a1818i~11W LaUVl81U aLVlilB~riBU1 
'I 

, ... ' ..32. OCw-2 1JJL,1111 1JJJJ 
II ~ '4 ,33. OCp-l a181sin11W ~aUVI[J1U LVlatl~tltlU 

'I 

lJ 

34. OCp-2 a1818in11W LaUVl81U ~LVliltl~r1tlU 
'I 

35. OCp-3 a18'8in11W LaUVl81U ~LVlaa~titlU 
II 

lJ 

36. OCp-4 a1818in11W LaUVl81U aLVlaB~tiBu 
'I 

lJ 

37. Novl. 5 ( 1 ) a'1818in11W LaUVl81lJ i~1~tiBU 
'I 

II

38. a1818in11W La'UVl81UNovl. 5 ( 2) i~1~Li1JJ 
'I ... v 

39. Novl. 5 ( 3) a1818a~1~1~w,~UU1~1 iU1!i11a 
'I 
lJ 

40. Novl. 5 ( 4) a1818an11~,~UVlU11L~U i~1~ 
'I 

II 

4l. Novl. 5 ( 5) a1818in11W, ~UVlU1Llliu i~1~Li1JJ 
'I ... 

42. Novl. 5 (6) a1818in11w,iuVlU1UUU a~1~ 
'I 

lJ 

43. Novl.5 (7) a181aan11w,iuVlU1LL~U ~~1~riBuaBnu1~1a 
'I 
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.,j , ~ <4 "''', <4 ~ l...l " ~ 
~1'1~n 3.2(~il)U~~~anaru~lRlau"a~a~1Ua1~Dil~'RlauD~~.1e~unn'~~1nn1'n~1e~un. . 1 

" ~ ~ 
. 

~ 
Gihherella fugikuroi C ~1e"~~~A~'1'11~ La~ LlHl Lae-lUU~1"1'L'jH

•
,~ , 

PDA ~.~"'n1~LtluL1~1 72 i1'~~
• 

• ~ .,j 
a1~un ~il ~ .... 

Anaru~lRlau (colony) ~ (pigJllent> 

44. Novl.5 (8 ) ~1e1e~il11W 
'I 

i»1-l 

45. Nolll.5 ( 9) ~1e18a.~w,jU"U1"~U
'I 

a»1~ 

46. Nov1. 5 (10 ) ~1e1eail11W 
... .... 

,L~u~~L~e~ 
'I 

i»1~ 

47. Nov1. 5 (11 ) ~1e1£1ail11W 
... .... 

,L~ua~L~e~ 
'I 

i»1~Li1~ 

48. Nov 2 (1) ~1e11'1 ~ ... ....
D11\IJ,L.ua~L~e~ 

'I 
i»1~lL~~il~u 

49. Nov 2 ( 2) ~1e1e i ... '" i'I11\IJ, L~ua~ L~e~ 
'I 

i»1'lIL~~ Li1~ 

50. Nov 2 ( 3) n'1e1e i " ....il11\IJ,LauA~L~e~ 
'I 

a»1~LL~H 

51. Nov 2 (4) ~1£11e i ... '" i111\IJ,L~ua~L~e~ 
'I 

iL"i:~~tiilU 

52. Nov 2 ( 5) ~1e1e i " '" l]11\IJ,L61'ua~Lila~ 
'I 

a»1~LL~~ti~u 

5 3. Nov2.5 (1) ~1e111 
a II ....
il11\IJ,Ln'U~~Lilll~ 

'I 
i»1~L~U~~1

• 
54. Nov2.5 ( 2) 61'1 £11 e i ... '" il11w,L~ua~Lile~ 

'I 
i»1~tlU!L~~tiilU1 

55. Nov2.5 ( 3) a I t) <IIiII
~1e1a il11'~w,Laua~Lile~ 

'I 
itL~H Li1~ 

56. Nov2.5 (4 ) ~1111e~il11\IJ ... '" , L ~ua~ L~1I61 
'I 

'" 

i' ~ ~1~Ltlu~~1
• 

57. Nov2.5 ( 5) ~1111eai111W ..,
,L~uA~Lae~ 

'I 
i»1~llU!L~~ 

58. Nov2.5 (6) 61'1e111ii111W L~U"1I1U 
'f 

'" 
i»1~L~U~~1

• 
59. Dec 1 (1) 61'1e1eail11W ...,L~ua~Lilll~ 

'I 

'" 
~»1~lL~~ 

60. Dec 1 ( 2) ~1e1e~il11\IJ ...,L61'ua~Lile~ 
'I 

i»1~U6l~ 

61. Dec 2 (1) ~1!'11!'1~il11W 
... .... 

, L ~ua~ Lile~ 
'I 

iL "ih~~ilnti~~ 
'I 

62. Dec2.6 (1) ~1!'11e~'il11'»\IJ 
II 

LaU"!'I1U 
'I 

~D'~w 
'I 

63. Dec2.7 (1) ,he1aiil11W " '" ,Laua~Lila~ 
'I 

~L "i:il~lJU»1~ 

64. Dec2.7 ( 2) ~1!'11!'1iD11W " '" ,L~Ua~Lil!'l61 
'I 

'" 
i»1~L"a~~ 

65. Dec 3 (1) ~1!'1'!'Ii1l11\IJ ...,L61'ua~L~e~ 
'I 

~~1H iI~ LnflU~i1 
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I .... q ~SI I .qI ~ ,~ SI ~ , 

3.2(~~)U.~~anBm~'A'~UU~~~~1U~'~~8~'A'~UD~~.1eWUrrn1R~1nn11na1eWUrr, , 
" 4 1J ~ 

Gibberell a lugikuroi C ~1eLL.~~~1iI "11'~ L~1iI LJJ~ L ae ~UU81V11 11LiH, 
PDA ~.JJUirr1Ii1L~UL1a1 72 ~1'JJ~, 

... ... 
~nBm~'A'au (colony ) . ~ (pigment ) 

66. Dec 3 (2) aLVla8~ 

67. UV4-1 ~~1~ 

68. UV4-2 .1e'e~D11,1~~ UUU11U 
'I 

alL~~ 

69. UV4-3 a~1~ 

70. UV4-4 a~1~ 

71. UV4-5 ~,e'e an111~~ UUU1'U 
'I 

~~1~Ll~~ 

72. UV4-6 ~~1~ 

73. UV4-7 ~~1~ 

74. UV4-8 .1e'EI~~111~~ 
'I 

~~1~tL~" 

75. UV4-9 
"! ~. ..,j 

~1e'eaD11LUUn'JJ~Vle a~1~~'L~U 
... 

76. UV4-10 ~1e'en'11~~ UUU11U 
'I 

~U11i11a 

77. UV4-11 ~~1~uuIL~~a~u1 

78. UV4-12 .,e'e~D11~ 
'I 

~~1~ 

79. UV4-13 
"! ~. ..,j

.1e'e~~'1LUUn1JJ~Vle ~L;e1 

80. UV4-14 ~,e'Ela'~11~ 
'I 

~~1~ 

81. UV4-15 
~ . ..,j 

.1e'eD11LUUn1JJ~Vle ~~1~ 

82. UV4-16 a,e'e~n11L~uri'JJ~VI; ~~1~ 

83. UV4-17 .1e'e~D11~ 
'I 

a~1~LL~~ 

84. UV4-18 ~1e'e~D11~L~uri1JJ~VI;
'I 

"! .. ... 
~ LVI&HI~U11i1'~ 

85. UV4-19 .,e'e~D11~ 
'I 

86. UV4-20 .1e'e~D'1L~uri1JJ~VI; aLVla8~UU~1~ 

87. UV4-21 
"!.. ~. ..,j 

a,e'e~A1JJLUUn1JJ~Vle ~~1~LVlau~ 
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I ... 41 ~'V I ~ ... (J t.J ..., , 

3.2(~B)U~~~anHW~'R1au"a~a~1Ua1~nB~1R1aunB~~1a~Unn1~~1nn11na1a~Un 
I I 

" 4!4 <!
Gibberella fugikuroi C ~laU~~Ba~11111B La~ ~)JB ~ aa~UUB1V111LLn~ 

I 

PDA ~~)JU~n1~L~ULla1 72 ~11)J~ 
~ 

, ~ J 
,n~un ~B ~ .. 

anHw~'R'au (colony) ~ (pigment> 

88. UV4-22 g" il' J~1a1a R1)J L un1)J~Vla 1~~ 

89. UV4-23 ~1a1aiR;)J1~~ UUU11U 
11 

' ..1)J)J 

90. UV4-24 ~1a1ag~11 L~Uri1)J~VI~ ,<oj

1)J)J 

91 UV4-25 ~1a1ain11~ 
11 

i~l~U~~dl)J 

92. UV4-26 !1'1a1agil11111
11 

g~l~~BU 
... 

93. UV4-27 !1'1a1Biil11tJJ 
11 

i~1~U1L~U 
" 94. UV4-28 ~1B111 ~i'I11~ 

11 
gU1L~U 

95. UV4-29 ~1a1a ~j]11~
11 

~~)J 

96. UV4-30 ~ , J!1'1a1a il11n1)J~Vla ~~l~U~~~BU 

97. UV4-31 £t1a1Bgil11~
11 

~~l~U~~ 

98. UV4-32 !1'1a1agil11~
11 

i~HLt~~dl)JjJ1n 

99. UV4-33 "1a111~n11~ 
11 

itl~ ~ 

100. UV4-34 ~1B1agj]11~ 
11 

g~l~~BU" 
LO 

101. UV4-35 !1'1a1aii'l11~ 
11 

iU1~1atL~~ 

102. UV4-36 
g <!. J 

~1a1a il11tUUn1)J~VlB 
... 

iLVI~B~U1~1a 

103. UV4-37 ~1B1Biil11~ 
11 

,<oj

1)J)J 

104. UV4-38 ~1B1aii'l11~ 
11 

i~l~U~~~BU 

105. UV4-39 ~1B1aii'l11t~uri1)J~VI; g~1~Ll~ ~ d])J jJ1 n 

106. UV4-40 £t1a1BiD11~ 
11 

i~1~~BU)J1n 

107. UV4-41 ~1B1aiil11~ 
11 

i~1-l~BU)J1n 

108. 
..... I!! t.I 

£t1a~un~~~u 
I 

~1a1aij]11~
11 

i~1~ 



lB 

.... ....' ... ,~ ... , q ..qI ... 


'1nn11~11,aB1Janam~n1~n18fl1~nB~a18wurrna18wurrn~ 107 a18WUULU18ULn8unu

" , 

~ f ..... ..,......1 .I v... 14 ... 
a18wurrL~~ (Glbberella fuglkurol C) WU11~anam~nLua8ULLua~1uwaa1u1~~~u Ra 

, I 

...., 1<GiiI~ I J ~"lJ -4 I ~ 
a18~uu'~~~n~na~nn11L'1~L~UL~~1~1n ~1a1~L'1~, , 

.... ... ~, 
L~ul~La8L~aU1~1La8~~a ,un~na~~L'1~L~UL~1~~L~UL~n1nua1a~U~L~~

I , 

2.aj]u~a18'8 ij]a~a18'a~1u'~~,~~;n11LiuL;a1fiua1a~u~i~;u u~, 
.. ... ,.,j~ ....1 "...,., ... 
~U1~a18wuunaj]U~LRLauLtla8uuua~1u L~U ~~W ~1~ L~aa~aau LUU~U, ~ 

.... ,,, .qf <Gill ~ I 

3.an1tm~nB~a18'8 a18'anB~a18WU1JL~~,~~\lJa~La8~j]U~U1LLUUWBU1~~1m, ~ 

1 ..., ... ( .q(~ J..., ~ u , ~ qI", ~ y oClD 

u~'ua1nwuuna18WU1J,~~n~nan1tm~L~~aua18WUUL~~LLa~a18'8~an1tm~LUUL~U~81u,un~ 
I, I 


q ~ I ~ qI.., .:a qI 1.1, J 

a~La8~~1n nU~U1UUU,Un~lJ1~~1mLa~JJanam~\IJ,U1l~a~Laa~Ra18n1~~~8 

'f 

4. a'ua1~11LL ~~ a18~u~na18~u~,~a~1 ~;'ua1~11U; ~1~~1~.,ffu i ~LL~;U1~ , , 
riuu,UL;JJL~aU~1 ;~1~1a U~~ ~;aaL~;B~ 

5.~'ua1~11L~a1 U1~a18~una11~aa~'ua1~11L~a1L~U~~JJWL;JJ~1a U1~LnJJ 
, 'f 

~1u'ua1n~u~i~;u,~a11~a'ua1~11L~a1L~U~~JJWaBU
I 'f 

l) , ... .( ... , ... l.qj tJ 11.1 ~ ~ 

6.n11a11~atla1 a1BWU1Jna1nWUrrU1~a1DWUrrJJn11a11~aUa1UaBJJ1n~~LUU, , , 
~ ...,~ ... ~ ... 'I 

Btla11R'un11U1a18WUrrUUJJ1R~Laana18WU1J~B1u 
I , , 

Gibberella fugikuroi C ~1nLLa~aa~1111La La~ 
I 

• l4 ... , ,.I OJ ... , ... 

U1L~u11a1BWUrr'~JJn1~'1nn11na1nwurr Gibberella fugikuroi C ~18LLa~, , 
.I ~ '......... II ...... 


aa~11111aLa~'U~111~n 3.2 ~1La8~'Uj]1~Lj]81~1JJ1rrnu 2.4 ua1~11,aaUU1~anrrfl1w, 
.q, ClIo .q, .." ... I~ <Gill... ...,~ tJ q,q.." ... 

'un11WA~n1~'lJLUaL1aanj]u~a1awurrna1Bwurrr.~~~~Ln8unua1nwurr~~~u L~81rr1~R1~~nau 
" I 'f 

~.qI" ( ~ 
ua~LLa= 11JnULaLBu1LR1JJ1L~n11\IJ~ (TLC) 

wan11n~au~ua~~'UR111~n 
.I 

3.3 



• • 

19 

.J ".t.\ .q, .., , 

~111~n 3.3 ((~~~UAn11~11~~uUR11~a1~11n'Un11UA~n1~~ULUuL1A"n~u~a18wurr
•.I u ~ , u 

nl~~1nn11nA18WUrr GibberellB fugikuroi C ~18Lla~u"~11111uLA~ 

~11~guu1~8~;~UL"L8u41R1~11~n11~;( Thin layer chromotography, 
,,q .., I <I • 

TLC) Ua=lrrn111~R1~~naUUa~(Spectrophotometrlc determination)
'I 

... ... ... 
u1~1~n1~~ULUu\1""n 

, ~ .I 
"1~un 

u. ~ ~ 0 <4
U1vmn TLC ~1nn1'f1(jlR1~61nAUlla~ 

'I 

1 W-1 3.36 + ve(+l) 39.38 


2 W-2 3.14 
 + ve(+2) 26.63 


3 W-3 3.05 
 - ve 12.50 


4- W-4 6.55 
 - ve ­

5 W-5 3.38 + ve (+3) 16.64 


6 W-6 3.39 + ve(+3) 40.02 


7 W-7 3.38 + ve(+ll 27.84 


8 W-8 3.41 + ve(+3) 20.38 


9 W-9 3.33 + ve(+2) 16.50 


10 W-10 3.31 + ve(+3) 23.55 


11 W-11 3.31 + ve(+3) 20.42 


12 W-12 3.42 + ve(+l) 8.31 


13 W-13 3.14 - ve ­
14 W-14 3.46 + ve(+l) ­

15 W-15 3.40 + ve(+1) 4.09 


16 W-16 3.32 + ve(+3) 22.21 


17 W-17 3.32 + ve(+3) 17.33 


18 W-18 3.45 + ve(+l) 20.31 
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~~ I 4 •_ 

TLC) "a~lrrn1'1~R1~~naU"~~(Spectrophotometrlc determination)
'II 

TLC 


19 W-19 3.36 + ve(+3) 22.65 

20 W-20 3.37 + ve(+2) 27.58 

21 W-21 3.96 + ve(+3) 30.24 

22 W-22 3.58 + vee +1) 31. 25 

23 R,-1 3.81 + ve(+1) 17 .11 

24 R,- 2 3.62 + ve(+3) 25.78 

25 R,-3 3.4-6 + ve(+3) 23.98 

26 R,-4 3.70 - ve -

27 R,-5 3.81 + ve(+1) 57.53 

28 R,-6 3.63 + ve(+3) 22.57 

29 R,-7 3.73 + ve(+1) 40.49 

30 R,-8 3.70 - ve -
31 OC1J-l 3.51 + ve(+3) 64.54 

32 OClo'-2 3.58 + ve(+3) 32.33 

33 OCp-1 3.45 + ve(+3) 29.08 

34 OCp-2 3.39 + ve(+2) 16.62 

35 OCp-3 3.41 + ve(+3) 31. 78 

36 OCp-4 3.47 + ve(+3) 36.51 

37 Nov1. 5 (1) 3.21 + ve(+2) 25.67 
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J oC\ ~ .q, ... I 
~111~n 3.3 \L~~~WAn11~11~gBtl~11~g1~11n'Un11~A~n1~~tl~tlv~'AannB~a1aWUIT 

I 

~ ... ~ ( u 

n1~~1nn11na1aWUIT Gihherella fugikuroi C ft11'1L1a-3vA~11111vlA~ 
I I 


~'1~avtl1~l'IirrnUla~I'IB~1~1~11~n11~~( Thin layer chromotography, 
q,qt ... l 4 


TLC) "a~1rrn111~R1~ftnAUUa-3(Spectrophotometric determination)
't 

tl1~1Wn'~~tllUvl,aan 
• .., ..,j ~ ..,'
A1~un v~1I'1WH1J w~ ilil'iHH 

I 


~ .., .., I ... 

U1VUJn TLC ~1nn1'1~R1~~naUUa-3 
't 

q, oC\..,... t.J 

(~aan1~/n'~l~aUM-3) 

+ ve(+3)Nov1.5(2)38 
 3.39 31.11 

Nov1.5(3) + ve(+ll39 
 3.41 10.57 

Nov1.5(3)39 
 3.41 + ve(+ll 10.57 

Nov1.5(4 )40 
 3.27 - ve -

Nov1.5(5 ) + ve(+2 ) 41 
 3.33 23. 21 


Nov1.5(6 ) + ve(+l)42 
 3.25 10.05 

Nov1.5(7) + ve(+3)3.4743 
 29.37 

Nov1.5(8)44 
 - ve3.29 -
Nov1. 5 (9) - ve -45 
 3.24 

+ ve(+l)46 
 Nov1. 5 (10) 3.42 8.14 

+ ve(+3)Nov1.5(11)47 
 27.623.34 

Nov 2(1 ) + ve(+3)48 
 3.45 28.69 

Nov 2(2 ) + ve(+2)49 
 3.32 26.53 

Nov 2(3) 3.2450 
 - ve -
Nov 2(4) 3.3451 
 - ve -
Nov 2(5) + ve(+3)52 
 3.21 21. 35 


Nov2.5(1) + ve(+l)3.1553 
 10.21 

Nov2.5(2 ) + ve(+3)54 
 3.32 31. 22 


Nov2.5(3) 3.4155 
 - ve -



... ' ,
1f811'JJflnlnt 11'0111I.IlftllU1 tll1 

• J 'lilt! _ 
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~oOiI .... ' 4
TLC) U~~lDn1'1~A1~~n~U"~i(Spectrophotometric determination)

'lI 

I 
U1~1Nnj~~ULUvLj~an 

• u ..I ...~ u J 
6l1~Un va18wuD tIlL vtf!1vi 

~ 
lJ 

• u u' ... 
U1~~n TLC ~1nn1'1~A1~~n61UU~i 

'lI 

~ "....., .I) 

(u~~njU/n'UL~61"~i) 

Nov2.5(4) -56 3.37 - ve 

Nov2.5(5) + ve(+3)57 3.26 28.67 

Nov2.5(6) + ve(+l) 5.0958 3.18 

Dec 1 ( 1 ) + ve(+1)59 3.35 11. 87 

Dec 1 ( 2) + ve(+2)3.26 20.1260 

3.47 - ve -61 Dec 2 (1) 

Dec2.6(1) - ve -62 3.32 

Dec2.7(1 ) + ve(+3)3.4163 22.64 

+ ve(+2)Dec2.7(2)64 3.32 23.54 

65 Dec 3 (1) 3.26 - ve -
Dec 3 ( 2) + ve(+2)3.31 23.2466 

_ I:; .iJ 

+ ve(+3)a18wUiHlililU 3.27 31. 4967 , 

I .q, II ~ q, I .J v ".q&

A1 TLC 'UIiI1'1~ ~U18n~ Al1UL!1~!1a~~~nl~~ULUvL'~~nuuu~un'~n~~aU'~81D 

nUlaLav4'AIU1'RnI1W~ 

-ve ~u1an~1~~1U11nR'1~~vutl1u1Nn'~~UlUvL,~an 
.... ... ... 

+ve ~U18n~IiI'1~WUn'~~ULUvL'~n 



•• • 

• • 
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.... I,J .q _ ( IJ • 

ilfl-Ja'1I'1WU1l'm nwnnn l'l"nR 1l'1WU1l' Gibberella fug i kuroi C fl18LLa'-JflRIiI'l"1111fl LR~rnU1U 
.... ,<411.... ...., q, '" q ",.q, ~" , 

66 a'1I'1WU1l'LnI'lUnua'1I'1WU1l'LfI~ R'l"11a'flUU'l"~lrnn'l"fl1ULUflL'l"RRnlf11'111l'nULRLl'Ifl'l"IA'l"~11~-

n'l"lu1~ UR~n1'l"1f1~ln1'l"flfln~uLLA'-J \IlU11A'11'1WUlfL ~~ <Gibberella fugikuroi C) 'ii~l 
~ . 


lJ .q, .q, • .JIJ '.... .q,.q q, 

A11~L~~~fl-Jn'l"fl1ULUflL'l"RRnUULLwun'~nfla'flU(TLC)Ln1nU +ve(3) UR~ WRliln'l"fl1ULUflL'l"RRn 

Ii 31.49 ~Rin~~/n~~ ~1"anL~~"ii-J)L~B~LA'l"1~~1f18n1'l"1f1~1f1f1n~ULLA'-J 
~ 

.q, .... ...., .., l..l~ ' ., q,.q .q 

'Un1'l"W11'l"rn1LRflna'1I'1WU1l'nR1!'1WUtl'n~A11~a'1~1'l"n'Un1'l"WRliln'l"fI,ULUflL'l"RRn 11n 
i , 

.J "' .... ,,J IJ I I) I I .... q,.q,

1iI1'l"1-Jn 3.3 1~LRflna'l!'1\1lU1l'n'"A1A11~Ln~uuuwunfla'flULn1nu +ve (3)LLR~ WRliln'l"fl1ULUfl
• 

L'l"Rinli~lnn11 31.49 uRin~~/n~~~1"anL~RlLii-J(~lnn11a'l!'1iurrL~~) \IlU11~LW8-J
• 

~ ( .. ..l ..... .q,q, IJ 

5 a'l!'1WUtl' Afl W-6, OCw-l, OCw-2, OCp-3, OCp-4 na'1~1'l"nWRliln'l"fl1ULUflL'l"RRnlf1, 
.q, .q AlII. I)J.q q,~~lnn11a'l!'1WUrrL~~~-J~U ~-JU1L~afi-J 5 ~1"lU'l"~lrnn'l"fl1ULUflL'l"RRnnWRlillf1 lf1811l'1~, 

( (.. .. "1 
LWfl'l"Wfl~lU~RA1f11A'l"~11Ii1n'l"lWW(HPLC) 

lJ 

'Un1'l"1iI'l"11a'flUfi-J~~fluR~tl~~lWilfl-J~ULUflL'l"Riu 

acid)'u 

.., I 04 ~.q .... " .." .... J tJ I I .4 ..q,q l) .qI I 

1f1A1f1~nRuLLA'-JUU~a'1I'1WU1l'nR1l'1\1lU1l'U1-J1iI1n'~A1A'-J~lnILRL~fllil'l"11a'flUl~l'I11l' TLC UR1~A1 
~ • i ~ 

tJ.. .. , tJ, ~ ~ ~ ....!;I~, .. .,j 
A11~Lil~nfl-J1ULUflL~RRuuuuwunfla'aUUfll'ln11 +ve (3) n-JULUfl-J,ln 11l'U1f1A1f1f1nRUUa'-Jn 

'11 

n'l"fliRW1nL~~~U ~-J~u'un'l"W~~~ULUflL'l"RiU~~fI~U'U~1fle1-J~a'1~1'l"nLn~U~n11'111iL.Junu 
~ 

~ ::J ~ .~ .....oj tJ .. .. .. 4 j 
ll-J1~R~wU1l'nUWRn1'l"nflafl-Jlf1l'111l' TLC Afl n1WU,flilfl-J1ULUflL'l"aaUffUflflULDU GA LLR~ 

• 4 

• I) I J I) .... I '" t.q, ~ q,q,q,.., 

GA7 1~n1'~A1nlf111nn1'l"1f1A1f1f1nRuLLA'-Ja'-Jn11unlil Ufln11nu 'UU~n'l"l'I1l'1-Jfl11nn'l"Un1U 
~ ~ ~ 

tJ 41.4 tJj .q, ~ ~ .q,

fl18a'1'l"L1flUUflUlf1LDU n'l"flfl~~lu U11i11R L~1l'1Ufla Lfl1l'1UflR L!a~fl~~11i11UIiI'l"R (11) 

n1'iiwR~I~11nn1'l"1iI'l"11A'flUlf1!'11rr~-Jna11~1-Jiu'UU1-J~1fl81-Jl~i~iurrnu 
~-J~U ~1~1Un1'l"AflL~flnA'1I'1iurr~li11nn1'l"na1I'1WUrr Gibbereiia fugikuroi C, . 

IJ J ~ q ...., .... 4 :::: II ~.q ~ 
fl1l'1uA'-Jflalil'l"1111flLRlilnL"Rflfln 41 a'l!'1WU1l'1~AflLRBnnUIiIUlf1!'1'D11l' TLC. , 

J IJ .... '" .., (J ~I V I

WRn1'l"nflRfl-JuA'fI-J1uIil1'l"1-Jn 3.4 UR1AflLaflnA'1I'1WU1l'n'"A1A11~Ln~uuuwu TLC +ve(3) 
lJ .....{ eJ ....,.J... <I II 

, 
J 4l1li 

iulu ~lU1U 18 a'11'1WU1l' 'l"1~nuA'll'1\1lU1l'nAflLRflnlf111nWRn1'l"nflRfl-J1uIil1'l"1-Jn 3.3 fln 5, . 
~,~ ~, ~... .. .... ~ ~ 

A'll'1WUtJ 'l"1~LUU 23 A'11'1WU1l' ~1~ltl'l"~AntJn1\1l'Un1'l"WRliln'l"fl1ULlJflL'l"aanlf1!'1Lal'l-JLtifl'l"1 

.... tJ 

1iI1~11l"Uilfl 2.4 L~UL1R1 13 1U 
.,j

2.7 WRn1'l"nflRfl-JLLA'fI-J'UIil1'l"1-Jn 3.4 
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J 	 .q,.q, .q, ... , 

~111~n 3.4 	 1L~~~Wan11R11'~EUR11~~1~11n'Un11WaRn1~'U1UE11aan~E~a1BwUU 
J ... ( 

~ 

~ 	 II 

nl~'1nn11nA1BWUU Gihherella fugikuroi C ~1HLL~~EaR11111ElaR 
I 	 I 

.q, q1q' .1 	 1,( .q, .q, 

~11,aEU1~e1UnUlalBE11R1~11Rn11~w( TLC) lLa~ l~lWE1~E~1U~aRI~ 

1R1~11Rn11W~(HPLC) 

. ~ J ~ ~,
,11~un Ei1'1BwUU, tl~~1mn1~~ULUEl1ain tl1~1mn1~~UlUEl1ain 

1~B1rrLtl1BuLnBURI1~ln~ 1ftB1IT HPLC 
I .... .... ~ .... 

ilE~n1~UUUfJU TLC (~aan1~/aR1) 

+ ve(+4)1 UV4-1 722 

+ ve(+2)UV4-22 -

+ ve(+4)UV4-33 710 

+ ve(+3)4 UV4-4 627 

+ ve(+2)5 UV4-5 -

+ ve(+I)6 UV4-6 -

+ ve(+3)7 UV4-7 565 

+ ve(+l)8 UV4-8 -

+ ve(+2)9 UV4-9 -

UV4':1010 - ve -

+ ve(+3)UV4-1111 450 

+ ve(+4)12 UV4-12 700 

+ ve(+3)13 UV4-13 600 

+ ve(+2)UV4-14 -14 

+ ve(+2)15 UV4-15 -

+ ve(+2)16 UV4-16 -

+ ve(+3)17 UV4-17 627 

+ ve(+2)18 UV4-18 -

+ ve(+3)UV4-1919 619 

+ ve(+4)UV4-2020 652 
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..l " ~ ( ... 
n1~~1nn1'nA18~UU Gibberella fugikuroi C ~18Lla~~n~'1111~Ln~ 

I , 

~'1~a~U'~B~;~ULnL8~~'R'~11~n'1~;( TLC) Lln~ 1~l~~4~B~1U~iR~~ 

'R'~11~n'1~;(HPLC) 

, ~ ..l ~ ~,
n1~un aa1B\IIUU tl~~1rnn'~~ULUBL'Ain tl~~1rnn'~~ULUBL,ain• 

"<It.4:Jf q" tJ 

1~81UlU'BULnaUR11~Ln~ 1~8~a HPLC 
, ..... ...~ 

na~n'~uuu(.jU TLC (~nan'~/A6I') 

+ ve(+1)21 UV4-21 -
+ ve(+2)22 UV4-22 -


23 
 + ve(+1)UV4-23 -
24 + 'fe(+1)UV4-24 -


25 
 + ve(+2)UV4-25 -


26 
 + ve(H)UV4-26 712 

+ ve(+4)27 UV4-27 693 

+ ve(H)28 UV4-28 748 

+ ve(+3)29 UV4-29 440 

30 UV4-30 - ve -
+ ve(+2)31 UV4-31 -


32 
 + ve(+1)UV4-32 -
33 + ve(+2)UV4-33 -


34 
 UV4-34 + ve(+3) 580 

35 + ve(+1)UV4-35 -


36 
 + ve(+3)UV4-36 618 

+ ve(+4)37 UV4-37 700 

+ ve(+})38 UV4-38 -

- i
39 UV4-39 - ve 

http:na~n'~uuu(.jU
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..I ... ~ ( ... 
nl~'1nn11na18~urr Gibberella fugikuroi C ~18lla~8a~1111i8La~ 

I I 

........ ( :'I 
~11,a8Ui~81rrnULaL8811R1~11~n11~W( TLC) lla~ 

((...... 
I~L~81~8~1u~aR1~ 

1R1~1i~n11~~(HPLC) 


• ~ ..I 
a1~Un 

~ ~ (
8a18~U1J 

I 
U1~1Wn1~~ULU8L1aan 

~~ q ~ ~ 

1~81rrLtl18uLn8UR11~LD~ 

I 

D8~n1~UUIHJU TLC 

tl1~1wn1~~ULU8L1aan 
..... 

1~811J HPLC 
... ... ~ ... 
(~aan1~/a~1) 

40 UV4-40 + ve(+2) -
41 UV4-41 + ve(+3) 590 

42 W-6 + ve(+4) 710 

43 OCw-1 + ve(+4) 705 

44 OCw-2 + ve(+3) 564 

45 OCp-3 + ve(+3) 508 

46 OCp-4 
... I!! .., 

+ ve(+3) 615 

47 a18\11U1J~..J~U 
I 

+ ve(+3) 565 

J 1)&,1 '" ... ,J .q,.q, .......lJI I 


,1n~111~n 3.4 I~R~La8na18~U1Jna1~11nWa~n1ft,ULU8L1aanlfta~n11 
, 'I 

..,. I::! II. • ' . .q,.q, .q, U I .q, .q, .., 

a18WU1J~~~U Glbberella fuglkurol C Lla~Wa~n1~,ULU8L1aanl~a~n11 700 ~aan1~ 
... 

, 

... ( .. . :; ........ 'I 

... 

/a~1 ~1 6 a18~Urr LW8U1»1n~a8U~11uafl11~L~81nUua~Lw8~11,a8UR11~R~~1n8~ 

I 

~U11L~8ri18L~8~81tl"a18~R¥~... I ...'
a18WU1Jna18WU1J, , 
L1aan,~afta~ ~~ri1n11ri18L~8i1"a18R¥~ 

I I 

...... ... :; ..I... ... ..I 
Wa~n1~,ULU8L1aan~1nafl11~L~~ 1UL1a1 7,10 ua~ 13 1U Wan11nfta8~lLa~~'U~111~n 

..I ~....1 ~ ... (JJ ... 

3.5 n11nLti811~n11Lua8ulLtla~fl18"a~n11na18~U1J~18"a~aa~1111i8La~ 81,Ln~,1nn11 
, I 

..I ~ ..:'I........ .....1....1 ..I ..
I J ......... 

nLti811a1~11n~8~1L~~~1UD8~n1~~88nnI1iuU1R18nU1L1Wn~n11Ltla8ulLtla~1~8uDn181n~ 

ua~Lfiu~1n1~~U(photoreactivation)(12)
• 
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~ ( ... 
n11n~18~Un Gibberella fugikuroi C ~18"a~fl~~11111aL~~u~~ 

1 1 

~j,Un11rl18 L~Bll~~~11,aBUi1 LTi8unua18UUD~~RU 6111,1 LR11~"1~8 HPLC
• 

. ~ J 
~1~un 

~ ~,aa18WUn U1~11l1n1~~ULuaL1~an 
1 

...... ~ ... 
(~iH~n1~/~~1) 

~ 

10 1U7 1U 
~ 

13 1U 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

UV4-1 

UV4-3 

UV4-26 

UV4-28 

W-6 

Ocw-1 
... .(!:: II 

a18~Un~~~u
• 

373 464 

394 488 

329 450 

399 525 

337 501 

359 490 

337 464 

560 

575 

584 

591 

589 

593 

560 

J 4 ~ 
~1nwan11n~aa~'U~111~n 3.5 L~an OCw-1, W-6 "~~ UV4-28 LUU 

a1~wun~~~u'un11na18wuD~alu~18 NTG Lrta~~1nLilua18iuD~Wa~n1~~ULUBL1aanl~a~ 
•• • 'I 

n11a18WUn~~~u 5.9 ,5.1 LLa~ 5.5 LUfl4L"liU~ ~1JHi161U ~mtlll~TI1~allll1U1n81 Ll~~
•-" .., (!:! I 4.., ... I:: .-4I SI 

RllIa~U~~fl~a18~Unn~ 3 a1U'~~L~~aUnUa18WUn~~~u na11Ra 
• 1 1 

a18WUD W-6 a18'8a~11W L'1~L~Ul~L;1L~~aUa18UUD~~~U a11~a~1Ua1~ 
, 'I 1 

iRi~Ua~1~L~aL:8~'Ufl1~11L~~1~~,~a!~W
'I 

a18WUD OCw-1 a18Ln~n11W l'1~L~UiRL~1L~~aUa18WUni~RU a11~a~1U 
• 'I • 

• ",~, 4 4 1.1 ... ~ 
A1~iRiAU~~1~UUL~Aa~ L~aL~8~'Ufl1~11L~~1'~'~~~~W 

'I 

a18WUD UV4-28 a18'8a~11~ L,i~LRUi5lL~1L~Uflua18wun~~Ru a11~a~1Ua1~ 
• 'I • 

v 

iRiaUa~1~UUU1L~U a11~a'Ua1~11L~~1UB8 
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u 	 ~ , 

3.4 	wan1'n~aB~~1~~'1'~~~18n~~ GibberellB fugikuroi a18WUn W-6,OCw-1 L!a~ 

UV4-28 

~1nn11n~a~..jVI1H~i1n1n~jI~1I'Jn~~L~B'1a1I'Jiu~ W-6 , OCw-1l1a~ UV4-28 
t 

...... ... ..I ..,j 
~1U1n'UnB 2.8 Wan11n~a~..j"g~..j'U~111~n 3.8, 3.7 ,3.8 "a~'~n 3.2, 3.3,3.4 

'I 

... ... 
fl11U Li'lUi'lUiHH NTG 

... 
~1U1ULflLaU1a~~11'J 

~ 

~~'1,a~6l1n (%) 

.... .... ~ ... ... .... 
OJaa n 1U I Jlaaa~,) <1R1ail/~aia~,) 

0 

0.06 

0.12 

0.18 

0.24 

0.30 

"'­5.85x10 

3.03x10 "'­

1. 26x10 "'­

4.20x10 
:1 

2.55x10
:1 

1.10x10
:1 

100.0 

51.8 

21.5 

7.2 

4.4 

1.9 
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:::[---------------~:-- -----~=-------:~~--..--::-'
.. . , 
1 "" 

I . 
I 

___ ROt...I . . .. .." '"I 
;J I I 

...\, . ·1
\.. I 

i 

! 
1rl 

I 

. ... :-., .. .!l~ 40 t· .," .. . , I 
, , I 

1 
",~ ........ ,., .. I


~W ~ .. ~.. :-:.., .. .. .. ..... ..... . , . ... .. , . .. . ... .. '" .. 

~~---. I-.,. 

.. '---..-;--.- .. - .....-- I 
.--~~ ..­

___.._L __ .._____ _....1 _____••_ .. ...L __. _-:..-=-::~:..~ol__ .. _.... __._.__ 1. .. . . 

o 0.06 0.12 0.18 0.24 0.30 

v Sol q, "... q q,.q, 

R11~LD~DUDB~ NTG (~aan1~/~aa~~1) 
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., ., • oj ~ 

R11U LiUlilUiltl~ NTG ,1U1UiRiaU1t1~R18 tl5l1118615118 (%) 

... ... ~ ... ... ... 
(uaan 1U/ UaAalll1) .oICiliI '" "''''<iRlau/ UaaaR1) 

0 6.50x10 
3 

100.0 

0.06 4.40x10
2 

6.7 

0.12 1.00x10
2 

1.6 

0.18 30.00 0.5 

0.24 0 0 
-

0.30 0 0 
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1 ~n , .. ­. . - - I 
i I 
1 

[ 

I 
100 ~'\" I 
~ 80 ~ .. \ .. .... .. ........ .. . .... . / 
~ I \.:., ! \. 

; 

·1 

\. 
\ 


.... .. ~\\ ...
20 '''~. 
'. 

" , 

..___ .__ L .. __. . _ ._ .__ ____ ... ..1 

0.06 0.12 0.15 0.24 0.30 
v v q ~ ~ ~ qq 

R11~LD~~UDB~ NTG (~aan1~/~aaa~1) 
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v ... 
R11JJLllJJllU'lItI-l NTG 

'" '" ~ '" ......(JJAAn1lJ/lJAAAR1) 

~1U1U1R1AU1B~R1a 

(1R1AU/~Aa~511) 

~ 

B51111B~iil1e (%) 

0 
5

4.7xl0 · 100.0 

0.015 3.0xl0
5 

63.8 

0.029 1. 9xl0
5 

40.4 

0.044 1. 7xl0
5 

36.1 

0.058 9.5xl0
4 

20.2 

0.074 3.4xl0
5 

7.2 

0.088 2.9xl0
5 

6.1 

0.103 2.2xl0
5 

4.6 

0.118 1. 3xl0
5 

2.7 

0.132 1.1xl0
4 

2.3 
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;;J 

r 
~ GO 
(OJ 

r 
r 
r . 

.. , 
! 
i 

..j 
I 

I 
l~ 40 ~ . 

I i 
I 

II 

I 
 -....... 


~O ~ 1
I .-.. id lI -~- ~. - .. ~---.-. 

o ----.-.___-L ______....1 _. _____._L__ . __....1_.__ --..-L ______ ...1 ___=~~~;- ---~~::.:_=c...-.:._:::L 
o 0.015 O.O.2g 0.044 0.058 0.074 o.osa (j.103 0.118 0.132 

.... 1) ~ ..q,.... .q, q.oClt. 

A11~LD~DUD~~ NTG (~aanj~/~AaA~j) 



• • 

33 

, , ~ , J 
'1nn~1WUaM~LUB~LnUA~B~~18DB~a18WUD W-6, OCw-1 LLa~ UV4-28 ~1~A1~1~n 

J .~ .... ~::: ~,
3.6, 3.7 LLa~ 3.8 lLa~ ~un 3.2, 3.3 ua~ 3.4 Pl1~a1~U '1~U1LI1B~1n~ 3 a18\1lUlI.. . 

... IV IJ IJ.., ~ .. IJ IJ IJ 

~1na18WUui1~18 NTG 1~8'~afl11~~~U MB W-6 '~R11~LD~DUna~ NTG 0.12-0.3
• 

" .q,.., ".q,.q, IJ IJ IJ .q, " .., "'" "" 

~aan1~/~aaaA~ OCw-1 '~R11~Ln~DUDB~ NTG 0.12-0.3 ~aan~~/~aaaA~ ua~ UV4-28 

,HR11~Ln~DUnB~ NTG 0.058-0.132 ~ain1~/~aaaA~ ~~~ Tien,W(10)~18~1U11 
. tJ tJ ..l 1.1.., • ~.., tJ ..l ... 
R11~Ln~nunB~ NTG n'~BA~11B~A18~~~11~ 11-22 ~ LUUR11~LnuDUDB~ NTG nunwu 

, ... 
~ • IJ .., It) IJ. tJ.., 411 

LUB~'1nn1~n1'~na18WUU~18 NTG '1~n1~a18~~~18nURB F1, Fe' , F4 LLa~ Fs, . F3 

A1~,h~u ~~fiU'Un11L 18n~B '~'~BmnuaA~iu~Th'11~U1~B ~1U~18~8DB~a18~Uni~~u 
J... ~, ~~::: 
n'~'un11na18\1lUUua::LanLLa~~1~aDB~LI1BUU

• 
qJ ~ • ~ ~ q 4 ~ ~ ~ 

,1n1R1aunLnu U1u1"n~1an~~~1R1aULuaLa8~uUB1~1~La8~LI1B PDA wa~ 
, ~.., ..""... J

LL ~U1A, Ln8UnUa18\1lUtfL~~ ~~lla~~'U"1~1~n 3.9 

• ~ .,j 
a1~un 

~ ..,Ba18\1lUU
• 

.. q 
an~IV~1R1au a (pigment) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

F1.0Cw-1 2(1) 

F1·OClI'-1 2(2) 

F1·OCw-1 2(3) 

F1.0Cw-1 2(4) 

F1·OCw-1 2(5) 

F1.0Cw-1 2(6) 

F1.0Cw-1 2(7) 

F1.0Cw-1 1.5(1) 

F1.0Cw-1 1.5(2) 

aD11W.. 
a~1~'1~w.. 
a~1~'1~vJ.. 
a~1~uUD11'1~w .. 
aD11vJ.. 
aD11W.. 
an11vJ .. 
aD11W.. ... 
aU1~1a 

,q 
'1~u 

aL~aB~ 

aL~aB~ L iiami1 

aL ~aBH iiBmh 

a~1~ 
II 

aU1R1a 

aL~aB~ 

a" qa'L~aB~,u ~1~UU 

a~1~ 
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• ~ .,j
a161l1n i (pigment) 

10. F l' OCw:-l 1. 5 ( 3) 
OJ 

11. F 
1 
,OCw-l1.5(4) i~1-lrHJnU1A1a 

12. F 
1 
,W-61.5(1) i~1-l 

13. F
1 
·W-61.5(2) a~1-lLDJJ 

14. F 
1 
·W-61.5(3) i~1-l 

15. F 
1 

.W-6 1.5(4) 
OJ 

16. F 
1 

,W-6 1.5(5) iU1A1a 

17. F 
1 
·W-61.5(6) iL "arH 

18. F 
1 
·W-61.5(7) iil11tlU~1-l gL"afl~ 

19. F 
1 

.W-6 1.5(8) i1'l11\IJ 
'I 

a~1-l 

20. F 
1 

,W-6 1.5(9) 
'I 

a~JJ 
~ , o!, 

21. F 
1 

.W-6 1.5(10) nJJ1-l, LtlUm'HIJJ'l 

22. F 
1 

.W-6 2(1) a~1A1aLnJJ,Lilu"BflJJ'1 
23. F 

1 
,W-62(2) a;i1R1aflflflL"afl-l 

24. F 
t 
,W-62(3) 

25. F 
1 

,W-6 2(4) 

26. F 
t 

·W-6 2(5) 
OJ 

27. F 
t 

·W-6 2(6) gU1A1a 

28, Fl' W-6 2(7) 
OJ 

iU1R1a~flU,1I1-l'1 i~1R1aLLn 
... 

29, F l' W-6 2(8) i1'l11\IJ gU1R1a LDJJ L nflml1 

30. Fl' W-6 2(9) 

'I 

~ , o! 
aJJ1-l,ilU161Lafl ,'"'tJJJJ 

31. Fl'W-6 2 (10) 
~ , o! 
aJJ1-l,I'lU161Lafl 

... 
iU1A1a 

32. Fl'W-6 2 (11) iD'JJw\IJ 
'1'1 

i~1-lLLn 

33. Fl'W-6 2(12) 
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• ~ .,j 
,n~un 

34. 

35. 

3S. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

4S. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

5S. 

~ ~, ~ .. 
~ (pigment)Ba'lI'lUUtJ amtt¥~1~1au• 

Fe' W- S 1.5(11) ~1'I'l1\4iuVlU'lUUU ~LtJaBnii-3~~ · 
~ •IJ 

F2'W-S 1.5(12) ~1'I 'l1uiuViU'lLl UU ~~1-3 
~ 

IJ 

Fe' W- S 1.5(13) ~1'I'l1wiuVlU'lUUU ~LtJatlnii-3~~ 
~ 1 

IJ IJ 

Fe' W- S 1.5(14) il'l'l1WiUVlU'lllUU ~U'l~'la 
~ 
IJ II 

Fe' W- S 1.5(15) ~1'I'l1iUU'l-3 ~U'l~'la 
~ IJ IJ 

Fe' W- S 1.5(17) T!IJVliUU8 !HI 'In ~~1-3 
~ 

IJ ' ..
Fe' W- S 1.5(18) ~D'l11~\lJiuVlU'l 11J1J 

~ 
IJ 

Fe' W- S 1.5(19) ~1'I'l1\IJiuUBI'I ~LtJaBnii-3~~ 
~ • 

~ , o! 
Fe' W- S 2 (13) ~1'I'l1\4LVI~tlU W-S 1J1H tJU1~'1 

~ • 
~ , o! 

Fe' W- S 2 (14) ~1'I'l1ULVljjtlU W-S Jl1-3LtJU1~'1 
~ • 

~ , o!
Fe' W-S 2(15) ~1'I'l1WLVI~t1U W-S 1J1-3LtJU1~'1 

'I 
IJ • 

~ , o! 
Fe' W- S 2<1S) ~D'l11~\lJiUU'l-3 Jl1-3 LtJU1Wl 

~ •IJ 

Fe' W- S 2 (17) ~1'I'l11~\lJiUU'l-3 ~~1-3 
~ 

IJ 

Fe' W- S 2(18) ~1'I'l11~UiU1J'l-3 ~~JJ 
~ 

Fe' W- S 2(19) ~1'I'l11~lIJ,1J'l-3JJ'ln ~~1-3 
~ 

Fe' W- S 2(20) ~1'I'l1\4 1~~ 
~ 

Fe' W- S 2 (21) ~D'l1\4 ~~1-3 
~ 

Fe' W- S 2(22) ~1'I'l1\IJ ~~1-3 
~ 

IJ 

Fe' W- S 2(23) ~1'I'l1U ~U'l~'la 
~ 

Fe· OCw- 1 1.5(5) il'l'l11~\IJ,1J'l-3IJ'ln i~1-3 
~ 

Fe· OCw- 1 1.5(S) ~'iI'l1l1J ~~1-3 
~ 

F2·OCw-1 1.5(7) ~1'I111~\lJ1J1-3JJ'ln ~~1-3 
~ 

Fe· OCw- 1 1.5(8) ~1'I11U 1~~ 
~ 
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• ~ .,j 
~lli1Un 

~ ~ (aa'l!'1\ljUiJ 
q 

~ ,.. 
~n1tfi!~iR1AU ~ (pigment) 

57. Fe· OCW- 1 1.5(9) ~7111\IJ 
'f 

~.. lJ 
~ Vll'la'Hlana'1J 

58_ Fe·Ocw-l 1.5(10) ~7111\IJ 
'f 

~til~lA 
59_ Fe· OCw- 1 1.5(12) ~~1-l\IJ 

'I 
~~1-l 

60_ Fe·OCw-l 1.5(13) ~7111\IJ 
't 

~~tlaan~-lR~ 
q 

61. Fe· OCw- 1 1.5(14) ~7111\IJ 
'II 

lJ 

~L ;1:11 

62 _ Fe- OCw - 1 1.5(15) ~ill1\IJIlUVIU 111UU 
'I 

~.. lJ
~VlAa-lalJa'1J 

63_ Fe_ OCw- 1 2(8) ~ill1\IJLVI~auOCw-1 
'f 

~~1-l 

64. Fe· OCw- 1 2(9) gill1\IJ~VI~f)UOCW-1
'I 

g~l-l 

65. Fe· OCw- 1 2(10) ~ill1\IJ~VI~auOCW-1 
'I 

~~1-l 

66. Fe·OCw-l 2 (11) ~~IJ 
v 

~~IJ 

67_ Fe- OCw - 1 2 ( 12) ~i111\IJIlUVlU1L1UU 
't 

~~1-l 
,,.. 

68_ Fe·OCw-l 2 (13) ~ill1\IJLVI~auOCw-1 
'I 

11J1J 

69_ Fe- OCw- 1 2(14) gi111\IJLVI~aUOCW-1
'I 

~~1-l 

70. Fe· OCw- 1 2(15) ~7111\IJLVI~auOCW-1 
'I 

~~Vlaa-l 

71. F
2 

·OCw-l 2 (16) ~ill1\IJ~VI~auOCW-1 
'I 

~~1-l 

72. Fe· OCw- 1 2 ( 17) ~iI'lJ\lj 
'II 

~~VI~a-l 
,,,,. 

73_ Fe- OCw- 1 2(18) ~i111\IJLVI~auOCw-1 
'f 

11J1J 

74_ Fe- OCw- 1 2(19) ~ill1\IJLVI~aUOCW-1 
'f 

1~~ 

" ....I ;) _ F2 ·OCw-1 2(20) ~i111\IJLVI~auOCW-1 
II 

,<oj 

11J1J 

76_ Fe .OCw-1 2 (21) ~~Vlaa-l ~LVlaa-laanalJ 
,,.. 

77. Fe· OCw - 1 2(22) ~~1-l\IJ 
'I 

11J1J 

78_ Fe· OCw - 1 2(23) ~ill11~\IJ 
'I 

~Lm 

79. Fe· OCw- 1 2(24) ~ill1\IJ 
'I 

~~Vlaa-l 
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.,,\ • ., .. .,1,"'\... .,1.,' 
~111~n 3.9 (~~) U~~~~nHN~IRi~UD~~~1BWUrr'~~nLn~,1nn11n~1BWUrra1BWUrr W-6 , I' 

OCw-l "~~ UV4-28 ;1B NTG L=B~UU~1~11L=B~L~B PDAW~~"~n1~, 

• u .,,\ 

~1~un ~~~1BWUn, 
u .. 

~nHIII~iRi~u a(pigment) 

80. F;}.W-6 2(24) ail11~ 
'I 

g~1~LjjU'~, 
81. F;}.W-6 2(25) ail11't~\lJiRI"i1L~n 

'I 
a~1~L~U'~, 

82. F;}.W-6 2(26) ail11\IJ 
'I 

a' ~ ~1~Ll.lU'~, 
83. F;}.W-6 2(27) ail11W 

'I 

a' ~ ~1~Ll.lU'~ 
I 

84. F;}.W-6 2(28) a'" , .. ~ 
L~~~~'t~\diRi"UL~n 

'I 
aL~~~~ 

85. F;}.W-6 2(29) a1l11\IJ 
'I 

~LVla~~ 

86. F;}.W-6 2(30) a1l11\IJ 
'I 

... 
't~~ 

87. F;}.W-6 2 (31) a1l11vJ 
'I 

... 
't~~ 

88. F;}.W-6 2(32) a1l11vJ 
'I 

... 
't~~ 

89. F;}.W-6 2(33) a1l11i1~W,'tUvJ 
'I 'I 

~LVI~~~ 

90. F;}. W-6 2(34) a!111'tUvJ 
'I 

... 
't~~ 

91. F;}.W-6 2.5(1) ~!111't»vJIRlaih ~n 
'I 

. aL Vla~~ 

92. F;}.W-6 2.5(2) all11W 
'I 

aLVI~~~ 

93. F;}.W-6 2.5(3) aU1~'t~W 
'I 

a»1~ 

94. F :). W-6 2.5(4) aD11W 
'I 

aLVla~~ 

95. F;}. W-6 2.5(5) a1l11't»wiuU1~" 
'I 

aL~~~~ 

96. F;}.W-6 2.5(6) aLVla~~'tuw 
'I 

'tu~ 

97. F;}.W-6 2.5(7) aL~a~~'tu\IJ 
'I 

... 
't~~ 

98. F;}.OCW-l 2.5(1) a!111W 
'I 

a»1~ 

99. Fa· OCw- 1 2.5(2) aL~aa~'tu\IJ1R1~uL~n 
'I 

... 
't~~ 

100. F;}.OCw-l 2.5(3) a1l11WRa1B OCw-l 
'I 

aL~a~~ 

101. F;}.OCW-l 2.5(4) at(~wti~u'tu~
'I 'I 

aL~a~~ 

102. F;}.OCW-l 2.5(5) aD11'tJi~ 
'I 

ati11i11~ 
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• ~ ..,j
,nl'lun ~ ~ Ifla'1SWUtJ, 

~ <oj 

amtfl!~1R1au ~(pigment) 

103. F 3. OCW-1 2(25) ~i'l11\11 
'I 

'..1uu 

104. F3·OCw-1 2(2S) ~i'l11\11 
'I 

1~~ 

105. F3 ·OCw-1 2(27) ~i'l11\11 
.. 

Ra180Cw-1 
'I 
OJ 

~L~aa~ 

lOS. F3· 0Cw- 1 2(28) ~~1~iuU1~U1n .. ~~l~L~U~~'1, 
107. F3·OCw-1 2(29) ~~1~iuU1~U1n 

OJ 

~L~aa~ 

108. F3· 0Cw - 1 2(30) ;,h~itW1~U1n ;L~afl~ 

109. F3· 0Cw- 1 2(31) ~u'U\IJ\II 
'1'1 

,<oj

1uu 
II 

110. F4·W-S (1) ~i111,\II,LtiULNu811
'I 

~U1G:11a 

111. F4·W-S ( 2) ~ ~ ..i111,\II,LUULa'U811 
it 

OJ 

~U1~1a 
II 

112. F4·W-S (3) ~i111,\II,LllUL~UI'I11
'I 

~U1~1a 

113. F4·W-S ( 4) ~i'l11,\II,LtiULNuB11
'I 

~LUaf)n;;~R6l, 
114. F4·W-S (5) ~i111, \~, LllUL ~U1'I11 

'I 
~~1~ 

115. F4·W-S (S) ~i111,\II,LiluLNu811
it 

~LUaf}n;;-lRl'lrielU'l, 
OJ 

l1S. F4·W-S (7) ~i'l11,\II,LilULNUI'I11
'I 

aU1~1a 
OJ 

117. F4·W-S (8) ~ ~ OJD11,\II,LllULa'U811 
'I 

~U1611a 

118. F4·W-S (9) ~ ~ lJu'UW,\II,LUULa'U811 aL~af)~ 

119. F4·W-S (10) 

'I 'I; ~ ..
i'l11,W,LUULaU811 

'I 
a~1li11aaelU 

120. F4·W-S <11 ) ~ ~ OJi'l11,W,LUULa'U811 
it 

aLUaf)n;;~R~, 
121. F4·W-S (12) a ~ lJ1'I11,\IJ,LuULaU!'I11 

it 
aLUaf}n;;~R6I, 

122. F4·W-S <13 ) ~ .: II1'111, \II, LUUL a'U!'Iri 1 
'I 

aLuafln;;~R~, 
123. F 4. W-S (14) a .: OJi111,\IJ,LUULa'U811 

'I 

lJ 

aU1A1a 

124. F4·W-S <15 ) ~ .: II1'111, \II, LUU LI~'U!'I11 
'I 

a~l~ 

125. F4' W-S <1S) ~1'I11,\II,LiluLNu811 
'I 

a~l~ritlU 
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~ I .., "III .., I I~..q, .., I .., I 
~111~n 3.9(~~) l!a~~An~m~iRiAUD~~a18WUrr'~~nLn~'1nn11nA18"Urra18WUrr W-6 ,. ., 

OCw-1 UA~ UV4-28 ~18 NTG L~I'I~UU~1~1H~8~L~~ PDA wa~LL-irr1~ 

127. F
4 

.W-6 (18) 

128. F 
4 

.w-6 (19) ~Ltlatlnii~IUI
•II 

129. F
4 

.W-6 (20) ~U1~1A 

130. F
4 

.W-6 (21) aLtlatlnii~RRri~U'1
•

~II <! 
131. F

4 
.W-6 (22) aU11i11A,flLAn'1

•II 

132. F
4 

.W-6 (23) ail11W,L~UIl11 
'I 

~U11i11ALiI~ 

133. F 
4 

.W-6 (24) a~~,L~U811,W 
'I 

aL"a~~ 
II <! 

134. F
4 

.W-6 (25) aD11W,L*UI'I11 
'I 

aU11i11A,R LAWl, 
135. F

4 
.W-6 (26) ail11W,L~U811 

'I 

136. F
4 

.W-6 (27) ail11W,L~U811
'I 

u 

137. F 
4 

.W-6 (28) ~Ltlatlnii~R~,l~w 
, 'I 

aU1R1£ldl~ 
II 

138. F 
4 

.W-6 (29) a~1~,L~uL~n,1~w
'I 

aU1R1A 

139. F 
4 

.W-6 (30) ai'l11W,L~UI'I11
'I 

aLtla~l1ii~RfI, 
140. F

4 
.W-6 (31) ail11W,L~UI'I11

'I 

141. F
4 

.W-6 (32) aD11t1Un'~\II,W
'I 'I 

aLtla~nii~RfI
•II 

142. F 
4 

.W-6 (33) ail11\IJ,L~U811 
'I 

II 

aU 11i11£l LiI~ 

143. F 
4 

.W-6 (34) a~~,l,JW,L~uiu 
'I 

~L~a~~ri~u'l 

144. F
4 

.W-6 (35) 
~ t t ~ ~ 
a~1~,1~t4iRiAuL£ln 

'I 

145. F
4 

.W-6 (36) a,J1~,1~t4 
'I 

146. F 
4 

.W-6 (37) ~D11t4,L*UI'I11
'I 

... 
1~~ 

147. F 
4 

.W-6 (38) an'~ww,LNUI'I11
'1'1 

a~1~1ALi1~ 
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• ~ .j ~ q~ ~,
tl~18\1jU1J a(pigment)a16HJn anltfll:: 'lA'l au

• 

148. 

149. 

150. 

151. 

152. 

153. 

154. 

155. 

156. 

157. 

158. 

159. 

160. 

161. 

162. 

163. 

164. 

165. 

166. 

167. 

168. 

169. 

170. 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

F4 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

·W-6 

(39) 

(40) 

(41) 

(42) 

(43) 

(44) 

(45) 

(46) 

(47) 

(48) 

(49) 

(50) 

(51) 

(52) 

(53) 

(54) 

(55) 

(56) 

(57) 

(58) 

(59) 

(60) 

(61) 

a7l11\IJ,L~U811 
'I 

a~1-,l\IJ 
'I 

a7l11W 
'I 

a7l11W 
'I 

aLtlatln~-3A6I,I~\IJ 
'I• 

a~1-,l\IJ 
iI 

a7l11WMa18 W-6 
'I 

a7l11WMa18 W-6 
'I 

a7l11WAa18 W-6 
'I 

a7l11WAa18 W-6 
'I 

a7l11\IJM~18 W-6 
'I 

a7l11\IJM~18 W-6 
'I 

a~1-31~W 
'I 

a~Hl~\IJ 
'I 

a~1-,l1~\Il 
'I 

a7l11\IJ 
'I 

a7l11\1l 
'I 

aLVlatl-,lI~\Il 
'I 

a~1-31~\IJ 
'I 

aliJl'WD11,\Il 
'I 'I 

a~1-3't~\IJ 
'I 

a~1-31~\Il 
'I 

a~1-3't~\IJ 
'I 

a~1-,lL~JI 

a~1-,lLilJI 

1~~ 

~~H~tlU 
IJ 

aU1e11a 

aLll~tln~-,lA6I 
q 

IJ 

aU1~1AL~JI 
IJ 

aU1e11a tl m~ 

a~1 

aLUatln;r-,lA~
• 

a~1-3 

a~1-,ltltlU'1 

a~1-3 LntllJ~1 
IJ 

aU1e11ALDJI 

aLVlatl-3 

a~1-,lLilJlLnrlU~1 

a~1-3 

aLVlaeJ-3 

a~1-3L~JI 

a~1-3 

~~1-,l 
... IJ 

aLVlAeJ-,lUUU1e11a 

a~1-3L~JI 
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..j , ~ .. ~ ( ,..j.. ~ I ~ I 
~111~n 3.9(~B) Lla~~~nam~IRl~uDB~a18~un'~~nLn~~1nn11n~18~una18~un W-6 , 

, , t 

OCw-l LI~~ UV4-28 ;18 NTGL=8~UUa1~11L=8~L~B PDA Ua~"~n1~, 

• ~ ..j 
In~un 

~ ~ I
Ba18~Un, 

~ .. 
~naill~IRI~u ~(pigment) 

171. F4 ·W-6 (62) ~D11\1l 
'I 

~' ., o!
~1~Ll'I~Ll.lU~~, 

172. F4 ·W-6 (63) ~D11\1l 
'I 

~' ., o!
~1~LD~Ll.lU'~,., 

173. F4 ·W-6 (64) ~l'I11'1~\Il 
'I., 

~~1~l.lUtb~1~ 

174. F4·W-6 (65) ~~1~U1L~U,'1~\Il
'I 

~~1~L~U~~, 
175. F4·W-6 (66) ~l'I111.lU~1~\Il 

'I 
~~1~L~~ 

., 
176. F

4 
,W-6 (67) g~~ a~1~l.luu1~1a 

177, F4·W-6 (68) aD11\1l 
'I 

a~1~ 

178. F4·W-6 (69) aD11a~tf~~ 
'I ., 

a~1~L~U~6\ 
t., 

179. F4,W-6 (70) a~1~l.lUL;81iUUtl8 aU1~1a 

180. F4 ·W-6 (71> a~1~'1~\Il 
'I 

a~1~ Ln~ 

181. F4·W-6 (72) ~~1~'1~\Il 
'I 

a~1~ 

182. F
4 

,W-6 (73) al'l118~tf~~,\Il 
'I 'I 

~~1~L~U~6\, 
183. F4' W-6 (74) ~l'I11\1lR~18 W-6 

'I 

~ , o!
~1Hl.lU'~, 

184. F4·W-6 (75) al'l11WRa18 W-6 
'I 

~' ~ ~1~Ll.lU'~, 
185. F4·W-6 (76) ~D11\1lRa18 W-6 

'I 
~~1~L~~ 

186. F4·W-6 (77 ) ~i'l11\1lRa18 W-6 
'I 

~~1~l.lU~~ 

187. F4 ·W-6 (78) ~D11\1lRa18 W-6 
'I 

~~1~ L~~ 

188. F4·W-6 (79) aJl11l4Ra18 W-6.. ~~1Hn~ 

189. F4 ·W-6 (80) aD11l4Ra18 W-6.. a~1~Ln~ 

190. F4 ·W-6 ( 81> a~1~\Il 
'I 

~~1~LD~ 

191. F4 ·W-6 (82) ~J111\1lRa18 W-6.. a~1~ 

192. F4 ·W-6 (83) aJl111.luL~aa~,\Il.. '1~~ 

193. F4·W-6 (84) aD111~\Il .. '1~~ 

194. F4 ·W-6 (85) aD11\1lRa18 W-6.. '1~~ 
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· ~ ~ 
~11i1Un 

; ~,
Ela'1I3\11U1]', 

~ .,. 
Ilmtl\l~1Rllm a(pigment) 

195. F4·W-6 (86) ail111~w 
'iI 

..,.
1JJJJ 

196. F4·W-6 (87) ail11WRa113 W-6 a~1-3 

197. F4·W-6 (88) 

'I 

atl11WRa113 W-6 
'iI 

..,.
1JJJJ 

198. F4·W-6 (89) ail11WRa113 W-6 
'iI 

a~1-3 

199. F4·W-6 (90) ail111~w 
'iI 

... OJ 

1~~ 

200. F4·W-6 ( 91) aLVI~El-3Uuti.1R1a,w 
'iI 

1~~ 

201­ F4 ,W-6 ( 92) a~1-31JUil11, 1~w 
'I 

1~~ 

202. F4 ·W-6 (93) ail11WR~18 W-6 
'iI 

a~1-3 

203. F4 ,W-6 (94) ail11WRa18 W-6 a~1-3 

204. F4 ,W-6 (95) 
'iI 

ail111~w 
'iI 

a ... IIILViaEl-3U11il11l 

205. F4 ·W-6 (96) a~1-3LilJJ,1~w 
'iI 

III 

a~1-3 ..,.
206. F4 ·W-6 (97) a,11-3U11il1a,1,1w 

'I 
1JJJJ 

207. F4·W-6 (98) a,11-31,1w 
'I 

a,11-3 

208. 

209. 

F4 ·W-6 (99) 

F4 ·W-6 (100) 

atl111~w 
'I 

atl111~w 
'I 

a~1-3~JJ 

a' ~JJ1-3tUU'il1il1, 
210. F4·0Cw-1 (1) a~JJ1~w 

'I 
a~1-3L~U'1iI1 

I 

211­ F4 ·OCW-1 ( 2) ail11WRa18 W-6 
'I 

1~~ 

212. F4 ·OCw-1 ( 3) a,11-3W 
'I 

a,11-3 ..,.
213. F

4 
·OCw-1 ( 4) all'JJ\II~ml" w 

'I 'I 
1JJJJ 

OJ 

214, 

215. 

F4 ·OCw-1 (5 ) 

F4 ·OCW-1 (6) 

ai'l1'~~ 
'I 

a'" v itLVlArHW, Lau U1 

aU11il1AUU~JJ 

aLVIaEl-3~ElU1 
'I 

216. F
4 

,OCw-1 (7 ) a~1-31~W 
'I 

a~1-3 

217. F4 ·OCW-1 (8 ) ail111~w 
'I 

1~~ 
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.... ..I 
R1PtUYl 

~ ...,
eHi18WUtJ 

I 

... .. 
Rnltill~IR1Ru ~(pigment) 

218. F4 ·OCw-1 (9) ~i1111~w 
'I 

,.. 
IJUJ 

.., 
219. F4 ·OCw-1 (10 ) ~gJJeltlU,1~W

'I 
~U11i11R 

220. F4 ·OCW-1 (11 ) ~i1111~W 
'I 

' ..1JJJJ 

221. F
4 

-OCw-1 (12) ~il111~w 
'I 

~~1-l 

222. F4 ·OCw-1 (13) ail11\1l 
'I 

~~1-l 

223. F4 ·OCw-1 (14) ai111W,L~Ue11 
'I 

1~jj 

224. F4 ·OCw-1 (15) a~1-l1~W,L~Ur;U
'I 

i~1-l 

225. F
4 

·OCw-1 (16 ) a~1-lW 
'I 

a~1-l 

226. F4 ·OCW-1 (17) ~nJJ\IJ1Ju~1-l, W 
'I 'I 

~~1-l 

227. 

228. 

F4 ·OCw-1 ( 18) 

F
4 

·OCw-1 (19) 

ai111W 
'I 

~il11\1l 
'I 

aL ~atl-l 
,.. 

1JJJJ 

229. F
4 

·OCw-1 (20) a~JJW 
'I 

a~JJ 

230. F
4 

·OCW-1 (21) aL~;tl-leltlUW 
'I 

a~1-l 

231. F
4 

·OCw-1 (22) ~l'J11W 
'I 

~' ~JJ1-lLUU'1Pt 
I 

232. F4 ·OCw-1 (23) ail11W 
'I 

~L~;tl-l 

233. F
4 

·OCw-1 (24) al'J11W 
'I 

a~1-l 

234. F4 ·OCw-1 (25) ai1111~w 
'I 

1 ' .. JJJJ 

235. F4 ·OCw-1 (26) ~nJJ\II,NJJ 
'I 

aNJJ 

236. F
4 

·OCw-1 (27) al'J11\1l 
'I 

i~1-l 

237. F4 ·OCw-1 ( 28) ail11W 
'I 

1~jj 

238. F4 ·OCW-1 (29) ail11W 
'I 

i~1-l 

239. F4 ·OCw-1 (30) al'J111~W 
'I 

1~jj 

240. F
4 

-OCw-1 (31) iil111~\Il 
'I 

1~jj 
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, ... ..I 
,iI1~un 

~ ...,
tHt11'1\11UtJ, 

... .. 
anltl\l~iRiau ~(pigment.> 

241. F
4 

,OClo'-1 (32) ~L~atl~\IJ 
'I 

~~1~ 

242, F
4 

,OClo'-1 (33) ail11\IJR~11'1 OClo'-l 
'I 

a~1~ 

243. F4 ·OClo'-1 (34) ~il11~1~\IJ 
'I 

~~1~ 

244. F
4 

-OClo'-1 (35) ~j111\IJR~11'1 OClo'-l 
'I 

~L\'1atl~ 

245. F4 ·OClo'-1 (36) ~il11\IJRa11'1 OClo'-l 
'I ... 

~~1~ 

246. F4 ·OClo'-1 ( 37) ~il11\IJ, L~U~Wl 
'I 

1~~ 

247. F4 ·OClo'-1 (38) ~il111~\IJ 
'I 

1~~ 

248. F4 ·OClo'-1 (39) ih11\IJ 
'I 

g~1~ 

249. F4 ·OClo'-1 (40) gil111~\IJ
'I 

~~1~ 

250. F4 ·OClo'-1 (41) ~iiJll~\IJ 
'I 

g~1~ 

251. F4 ·OClo'-1 (42) gil11\IJR~11'1 OClo'-l 
'I 

~~1~ 

252. F4 ·OClo'-1 (43) ~il11\IJR~11l OCW-1 
'I 

~~1~,,111i11a 
253. F4 ·OClo'-1 (44) gil111~\IJ

'I 

254. F4 ·OClo'-1 (45) ~il11\IJRa11l OClo'-l 
'I 

~~1~ 

255. F4 ·OClo'-1 (46) gil111~\IJ
'I 

256. F4 ·OClo'-1 (47) giiJll~\IJ
'I 

~~1~ 

257. F4 ·OClo'-1 (48) ail11\IJRa1!1 OClo'-l 
'I 

~~1~ 

258. F
4 

·OClo'-1 (49) ~~1~Lii)J, 1~\IJ 
'I 

~~)J 

259. F4 ·OClo'-1 (50) ail111~\IJ 
'I 

260. F4 ·OClo'-1 (51) aL~atl~~ 
'I 

~~1~ 

261. F4 ·OClo'-1 (52) ail11\11R~11'1 OClo'-l 
'I 

~~1~ 

262. F4 ·OClo'-1 (53) ~il111~\IJ 
'I 

263. F4 ·OClo'-1 (54 ) iTl111~\IJ 
'I 

aL~atl~ 
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. ~ .J ~ ~,aa11'1'111UtJ,~1~1JT1 

264. F ... OCw-1 (55) 

265. F ... OCw-1 (56) 

266 F ... OCw-1 (57) 

267. F ... OCW-1 (58) 

268. F ... OCw-1 (59) 

269. F ... OCw-1 (60) 

270. F ... OCw-1 (61) 

271. F ... OCW-1 (62) 

272. F ... OCw-1 (63) 

273. F ... OCw-1 (64) 

274. F ... OCw-1 (65 ) 

275. F ... OCw-1 (66) 

276. F ... OCw-1 (67) 

277. F ... OCw-1 (68) 

278. F ... OCW-1 (69) 

279. F ... OCw-1 (70) 

280. F ... OCw-1 (71) 

281. F ... OCw-1 (72) 

282. F ... OCw-1 (73) 

F ... OC·w-1 (74)283. 

284. F ... OCw-1 (75) 

285. F ... OCw-1 (76) 

286. F ... OCw-1 (77) 

287. F ... OCW-1 (78) 

~ .. 
~mttl&:::1R1~u 

a!'l11t.lU~1"\Il 
'I 

a1'l11i1'JJ'IIIW 
'1'1 

a1'l111~\Il 
'I 

a1'l111~\Il 
'I 

a7J111~w 
'I 

atfJJWW 
'1'1 

~il111~w 
'I 

a1'l11WRa18 OCw-1 
'I 

a1'l11WRa18 OCw-1 
'I 

a1'l111~w 
'I 

atfJJWW 
'1'1 

a~1"1~w 
'I 

a1'l111~w 
'I 

a1'l111~w 
'I 

iil11Wfla18 OCw-1 
'I 

aLVlaa"1~w 
'I 

i1'l111~w 
'I 

a1'l11WRa11'1 OCw-1 
'I 

ail111~w 
'I 

ii'l11WRa1D OCw-1 
'I 

a1'l11Wfla1f1 OCW-1 
'I 

a1'l111~w 
'I 

iil111~w 
'I 

a1'l111~w 
'I 

a(Pigment) 

a~1" 

-

-
1~~ 
1 ...JJJJ 

...

1JJJJ 

...

1JJJJ 

aU1" 
aU1" 
ati1lil1a 

a~1" 
ati1lil1a 

...

1JJJJ 

...

1JJJJ 

a~1" 
ati1lil1a 

1~~ 

a~1" 

1~~ 

1~~ 

i~1" ...

1JJJJ 

...

1JJJJ 

1~il 
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... 

. " ~ 
!n~un 

~ ,,(mt1 fI\lJUtT, 
" .,.
An1tIll~1Ri"u i(pigment) 

288. F4 ·OCw-l (79) a1l111.lU~1\1\1l
• 

i~1\1 

289. F4 ·OCw-l (80) aD'JJ\IJ\Il . 
'I" 

1~~ 

290. F4 ·OCw-l (81) al'l11\1lR~1f1 OCw-l 
" 

a~1\1 
,.,. 

29l. 

292. 

F4 ·OCw-l (82) 

F4 ·OCw-l (83) 

iD111~\Il 
" 

al'l11\1lR~18 OCw-l 
" 

1JJJJ 

a' ~JJ1\1Ll.Iu,~, ... 
293. F4 · OCw-l (84) a1l11\1lR~1f1 OCW-l 

" 
aU1~1" 

294. F4 ·OCw-l (85) a7l11\1lRa1f1 OCW-l 
" 

a~1\1 

295. F4 ·OCw-l (86) al'l111~\Il 
" 

a~1\1L1JU'~ 
I ... ~ 

296. F4 ·OCw-l (87) iD'JJ\IJ\Il 
"" 

aU1R1"Ll.Iu,~,... 
297. F4 ·OCw-l (88) a1l111~\Il 

" 
iU1~1" 

298. F4 ·OCw-l (89) i1l111~\Il 
" 

iiJJ 

299. F4 ·OCw-l (90) i~1\1l.1Ul'l11\1l 
'I 

i' ~JJ1'l Ll.lu,~., 
I ,.,. 

300. F4 ·OCw-l (91) il'l111~\Il 
" 

1JJJJ 

30l. F4 ·OCw-l (92) a~1\1\1l 
'I 

i~1\1 

302. F4 ·OCw-l (93) a~1\11~\11 
'I 

aLDfl1 

303. F4 ·OCw-l (94) i1l11\1lRa1f1 OCw-l 
" 

a~1\I 

304. F4 ·OCw-l (95) a1l111~\Il 
'I 

1~~ 
,.,. 

305. F4 ·OCw-l (96) i1l111~\11 
" 

1JJJJ 
,.,. 

306. F4 ·OCw-l (97) a1'l111~\Il 
" 

1JJJJ 
,.,. 

307. F4 ·OCw-l (98) a1l111~\11 
" 

1JJJJ 

308. F4 ·OCw-l (99) aiJJ1~\II 
" 

a~JJ 
,.,. 

309. F4 ·OCw-l (100) a~ 1\I1~\Il 
" 

1JJJJ 
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~ I .... oCIII .... ./ • .:.1 ""'" ... I ... I 
R1'I1~n 3.9(Rtl) LLa'R~anHIlI~1R1au"/Jtl~a'1~MUrr'VlJlt1LnM'1nn1,.na1~wurra'1~wurr W-6 , 

. , .. 
OCw-1ua~ UV4-28 ;1~ NTG L:~~1JU.tl1V111L:e~L~tl PDA ~a'JlU~rr1R, 

, ~ .j
a1M1Jt1 ~ ~,tl a'1IHIjUiJ, ~mtlll~1R1ail ~(pigment.) 

310, Fs ,UV4-2B (N04-1) i"/J11\h ,1fl!L ~1 
'I 

a~ 1~ LVlU til! UV4-2B 

311. 

312, 

313, 

Fs ,UV4-2B (N04-2) 

F s ,UV4-2B (N04-3) 

F s ,UV4-2B (N04-4) 

a~1~LD»1~~L'1~L~1 
'I 

a ..'D11WL,'II1IL'I1 
'I 

a ..'"/J11WL"l1IlL11
'I 

aLLM~ 
a' ..»1~LVI»tlU UV4-2B 

a' ..»1~LVI»BU. UV4-28 

314, 

315, 

F s ,UV4-28 (N04-5) 

Fs ,UV4-28 (N04-6) 

a ..'!'I11~L ,'HUL 11 
'I 

a ..'i'l11~L,1~L11 
'I 

a~1~LVI~tlU UV4-28 

a~1~LVlUtlU UV4-28 

316, F s ,UV4-28 (N04-7) a ..'n11\4L'1~L11 
'I 

a' ..Jl1~LVI»tlU UV4-28 

317, F s ,UV4-2B (N04-8) a ..'7I11WL,1fl!L'I1 
'I 

a' ..»1~LVI»tlU UV4-2B 

318, 

319, 

F
5 

,UV4-28 (N04-9) 

F s ,UV4-28 (N04-10 

a ..'n11W L,'HUL 11 
'I 

al]11~L ,'HUL..'11 
'I 

aLVlatl~ 

a~1~LVI"BU UV4-28 

320, 

321. 

F s ,UV4-28 (N04-11) 

F s ,UV4-28 (N04-12) 

a ..'n11WL'1~L11 
'I 

a ..'7I11WL'1~L11 
'I 

a~1~LVI~tlU. UV4-28 

aU1~LVI"tlU UV4-28 

322, Fs ,UV4-2B (N04-13) a ..,
1I11WL'1~L11 

'I 
aU1~LVI"tlU UV4-2B 

323, F s ,UV4-28 (N04-14) a ...'D11~L'1CVL11 
'I 

au 1H VI" BU UV4-28 

324, 

325, 

Fs ·UV4-28 (N04-15) 

F s ,UV4-28 (N04-16) 

a ..'7I11\11L ,'HUL 11 
'I 

a ..'D11\1lL,1fl!L11 
'I 

a~1~LVI~au. UV4-2B 

aLVI~tl~ 

326. F s ,UV4-28 (N04-17) a ..,
D11\1lL ,1~~L 11 

'I 
a~1~LVlUtlU UV4-28 

327, Fs ·UV4-28 (N04-18) a ..'D11WL''l~L11 
'I 

a~1~LVI"BU UV4-28 

328, F s ,UV4-28 (N04-19) a ...'D11\1lL"'~L11 
'I 

a~1~LVli78U. UV4-28 

329. Fs ,UV4-28 (N04-20) a ..'1I11\1lL,11lL11 
'I 

a~1~LVlUBU UV4-28 

330, Fs ,UV4-28 (N04-21) aU1~1~Wi'lU1ML~n1R~1 
'I 

a' ..Jl1~LVI»BU. UV4-28 

331. 

332, 

Fs ·UV4-28 (N04-22) 

F s ,UV4-28 (N04-23) 

a~1~aau,W1R~1Jl1n 
'I 

a ..'D11WL,1fl!L11 
'I 

aU1~LVlUtlU UV4-28 

aU1~LVlUtlU UV4-28 
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, ~ .,j 
a1~1JTl 

~ ~ IeHi1 ~"U1f, 
~ q 

an!tIll~1R1au a(Pigment) 

333. Fs ·UV4-28 (N04-24) a 0 ~ 
~111~~~1n,~U1~Lan 

'I 
a~1H~~flU UV4-28 

334. F
3 

·UV4-28 (N04-25) a .. ~ 
~11~L 1'HljL 'I1 

'I 
a~1~L~~flU UV4-28 

335. Fs ·UV4-28 (N05-1) a .. ~ 
!l11~L ,'IrUL 'I1 

'I 
a~1H~~flU UV4-28 

336. Fs ·UV4-28 (N05-2) a .. ~ 
1'I11~L,'IruLn 

'I 
a~1-3L~~flU UV4-28 

337. F s ·UV4-28 (N05-3) a .. ~ 
~11~L ,'IrUL '11 

'I 
a~1~L~~flU UV4-28 

338. Fs ·UV4-28 (N05-4) a .. ~ 
~11~L1'Irub'I1 

'I 
a~1-3L~~flU UV4-28 

339. Fs ·UV4-28 (N05-5) a .. <!
~11~L''lruL'I1 

'I 
a~1~L~~flU UV4-28 

340. Fs ·UV4-28 (N05-6) a .. <!
~11~L,'IruL'I1 

'I 
a~1~L~~flU UV4-28 

341. Fs ·UV4-28 (N05-7) a .. ~ 
~11~L''IruL'I1 

'I 
a~1-3L~~flU UV4-28 

342. Fs ·UV4-28 (N05-8) a .. ~ 
~11~L1'lruL'I1 

'I 
a~1-3L~~flU UV4-28 

343. Fs ·UV4-28 (N05-9) a .. <!
~11~L1'IruL'I1 

'I 
a~1-3 L~~flU UV4-28 

344. Fs ·UV4-28 (N05-10) a .. ~ 
~11~L1'IruL'I1 

'I 
a~1~L~~flU UV4-28 

345. F s .UV4-28 .(N05-11) a .. <!
!l11~L''IruL'I1 

'I 
aLLfI~ 

346. Fs ·UV4-28 (N05-12) a .. ~ D11WL,'IruL'l1 
'I 

a~1~L~~BU UV4-28 

347. Fs ·UV4-28 (N05-13) a 0 .. ~ 
~111~~L''IruL'I1 

'I 
a~1~L~~BU UV4-28 

348. Fs ·UV4-28 (N05-14) a .. <!
!l11~L1'IruL'I1 

'I 

a o 
..~1~L~~au UV4-28 

349. Fs ·UV4-28 (N05-15) a .. ~ 
~11\\1L''IruL'I1 

'I 
a~1-3 L~~rlU UV4-28 

350. Fs ·UV4-28 (N05-16) a .. ~ 
~11~L''ICUL'I1 

'I 
a~1~L~~flU UV4-28 

351. Fs ·UV4-28 (N05-17) a .. ~ D11WL,'ICUL'I1 
'I 

a~1~L~~BU UV4-28 

352. Fs ·UV4-28 (N05-18) a .. ~ D11\\1n'IqL'I1
'I 

a~1~L~~flU UV4-28 

353. Fs ·UV4-28 (N05-19) a .. <!1I11WL1'Irul'I1 
'I 

a~1~L~~BU UV4-28 

354. Fs ·UV4-28 (N05-20) a .. ~ !l11WL1'IruL'I1 
'I 

a~1~L~~au UV4-28 

355. Fs ·UV4-28 (N05-21) a~1~1~~1R1aUL~n1~~1 
'I 

ii' ..~1~L~~f1U UV4-28 
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01 , ~ '" ~ I ,01 .... ~ I ~ I 
~1i1~n 3.9(~u) 1L~~~an~w~iRiaUDu~~1eWUrr'"UnLn~'1nn11na18~UH~1eWUH W-6 , 

I '" 

OCw-IlLa~ UV4-28 ;18 NTG L~S~UUu1"1iL~8~L~u PDA W~Ull~rr1~ 
I 

• ~ 01 
a1~Un 

~ ~ Imt1sWU1J 
I 

~ '" an~lll~iRiau ;(pigment) 

356. 

357 

358. 

359. 

3S0. 

Fs ·UV4-28 (N05-22) 

Fs ·UV4-28 (N05-23) 

Fs ·UV4-28 (N05-24) 

Fs ·UV4-28 (N05-25) 

Fs ·UV4-28 (NOS-I) 

; ... ~ 
D11VlL ,if\/L i1 

'I; , ... ~ 
DUW,lu~~1nL'i~Li1 

'I 'I; , ... ~ 
D111u~u1nL'if\/Li1

'I

; ... ~ 
D11VlL ,iC\lL i1 

'I; ... ~ 
D11vJL,if\/Li1

'I 

;~1~L"~uU UV4-28 

;~1~L"~uU UV4-28 

;Jh~L"~uU UV4-28 

~IL~~ 

~~1~L"~uU UV4-28 

361. Fs ·UV4-28 (NOS-2) ~ ... ~ 
D11VlL ,if\/L i1 

'I 
;~1~LVI~uU UV4-28 

3S2. Fs ·UV4-28 (NOS-3) ~ ... ~ D11vJL,if\/Li1
'I 

~~1~LVlJjuU UV4-28 

3S3. Fs ·UV4-28 (NOS-4) ~ ... ~ 
7111~L'if\/Li1

'I 
;~1~L"JjflU UV4-28 

3S4. Fs ·UV4-28 (NOS-5) ~ ... ~ D11vJL,iC\lLi1 
'I 

~U1~L"~flU UV4-28 

3S5. Fs ·UV4-28 (NOS-S) ~ ... ~ D11vJL,iC\lLi1 
'I 

~U1~L"JjflU UV4-28 

3SS. Fs ·UV4-28 (NOS-7) ~ ... ~ 
D11~L'if\/Li1

'I 
~U1~L"JjflU UV4-28 

3S7. Fs ·UV4-28 (NOS-8) ~ ... ~ D11vJL,if\/Li1
'I 

~U1H"JjuU UV4-28 

3S8. Fs ·UV4-28 (N06-9) i1 ... ~ i'l11VlL ,if\/L i1 
'I 

i1U1~L"JjflU UV4-28 

3S9. Fs ·UV4-28 (NOS-IO) ~ .... ~ i'l11vJL,if\/Li1
'I 

~~1~L"JjuU UV4-28 

370. Fs ·UV4-28 (NOS-ll) ~ ... ~ n11VlL ,if\/L i1 
'I 

~U1~L"~flU UV4-28 

371. Fs ·UV4-28 (NOS-12) ~ ... ~ 
i'l11~L'ifllLi1 

'I 
~U1~L"~flU UV4-28 

372. Fs ·UV4-28 (NOS-13) ~ ... ~ 
n11~L'if\/Li1

'I 
~U1~L"~uU UV4-28 

373. Fs ·UV4-28 (NOS-H) ~ ... ~ i'l11vJL,ifllLi1 
'I 

~U1~L"jjflU UV4-28 

374. Fs ·UV4-28 (NOS-15) a .... ~ 
i'l11~L'ifllLi1 

'I 
~L"afl~ 

375. Fs ·UV4-28 (NOS-IS) ~ ... ~ 
1I11~L'ifllLi1 

'I 
~~1~L"JjflU UV4-28 

376. Fs ·UV4-28 (NOS-17) ~ ... ~ 
n11~L'ifllLi1 

'I 

a I " U1~L"UflU UV4-28 

377. Fs ·UV4-28 (NOS-18) ~i'l111U~i'lU1~Lani~t1 
'I 

~U1~L"jjflU UV4-28 

378. Fs ·UV4-28 (N06-19) a ... ~ 1I11WL,ifllLi1 
'I 

aU1~LVlJjflU UV4-28 



• ~ .,j
Sl1MtJn ~ ~ {fJa18WUtJ, ~mttll~1~1nU ~(pigment) 

379. Fs ·UV4-28 (N06-20) a .. ~ 111\11L ,'HllL 'J1 
'I 

a' ..J,lHL1UHIU UV4-28 

380. Fs ·UV4-28 (N06-21) a .. ~ 111\1lL,'JtlIL'J1 
'I 

a~1~L\-l~fJU UV4-28 

38L Fs ·UV4-28 (N06-22) a .. ~ D11\1lL ,'JCUL 'J1 
'I 

a~1~L\-l~fJU UV4-28 
OJ 

382. Fs ·UV4-28 (N06-23) a .. ~ 1111\1lL,'JtlIL'J1 
'I 

aU1~1n 

383. Fs ·UV4-28 (N06-24) a .. ~ il11\1lL,'itllL'J1 
'I 

v 

a~1J,1 
OJ 

384. Fs ·UV4-28 (N06-25) ~U1~1a1~\Il1~~1J,11n 
'I 

iU1911n 

385. Fs ·UV4-28 (N07-1) i .. ~ il11\1lL,'JtlIL'J1 
'I 

~~1~L\-l~8U UV4-28 

386. Fs ·UV4-28 (N07-2) a .. ~ D11\1lL,'JtlIL'i1 
'I 

~~1~L\-l~fJU UV4-28 

387. Fs ·UV4-28 (N07-3) ~ .. ~ D11\1lL,'JtlIL'i1 
'I 

i~1~L\-l~fJU UV4-28 

388. Fs ·UV4-28 (N07-4) ~D111~\IlL'1tl1L~1 
'I 

i' ..J,l1H\-lJ,lfJU UV4-28 

389. Fs ·UV4-28 (N07-5) i .. ~ il11\1lL,'JtlIL'J1 
'I 

~~1~L\-l~fJU UV4-28 

390. Fs ·UV4-28 (N07-6) a .. ~ D11\1lL,'JtlIL'J1 
'I 

a~1~L\-l~f)U UV4-28 

39L 

392. 

Fs ·UV4-28 (N07-7) 

Fs ·UV4-28 (N07-8) 

a .. ~ D11\1lL,'JtlIL'J1 
'I 

a ~ ~ v 
~'JJ,lDU1MLnn"uu1~~1 

a~1~L\-l~fJU UV4-28 

a' ..J,l1~L\-lJ,lfJU UV4-28 

393. Fs ·UV4-28 (N07-9) aD11W191~1 
'I 

aU1~L\-l~8U UV4-28 

394. Fs ·UV4-28 (N07-10) a .. ~ il11WL,'JQlL'J1 
'I 

aU1~L\-l~8U UV4-28 

395. Fs ·UV4-28 (N07-11) a ... ~ D11UL,'JtlIL'J1 
'I 

aUHL\-l~8U UV4-28 

396. Fs ·UV4-28 (N07-12) a' .. ~ 
J,l1~R'J1J,1L,'JtlIL'J1 aU1~LilJ,I 

397. Fs ·UV4-28 (N07-13) a .. ~ il11vJL ,'JtlIL 'J1 
'I 

a~1~L\-l~tlU UV4-28 

398. Fs ·UV4-28 (N07-14) a .. ~ il11\1lL,'JtlIL'J1 
'I 

~~1~L\-l~8U UV4-28 

399. Fs ·UV4-28 (N07-15) a ... ~ D11\1lL,'Jl1L'J1 
'I 

a~1~L\-l~tlU UV4-28 

400. Fs ·UV4-28 (N07-16) a ... ~ D11WL,'JtlIL'J1 
'I 

a' ..J,l1~LVlJ,l8U UV4-28 

40L Fs ·UV4-28 (N07-17) a ... ~ il11\1lL,'JQlL'J1 
'I 

a~1~LVI~fJU UV4-28 



51 

. ~ ~ 
a1!i1Un 

~ ~,
Ba1rnllUtJ 

l 

~ .. 
amtlll~lRlau a(pigment> 

402. Fs ·UV4-28 (N07-18) a .. ~ il11WL ,1rUL 11 
'I 

~~1-n~~BU UV4-28 

'" 403. Fs ·UV4-28 (N07-19) ~ ~1111WL,jruL11 
'I 

a~1-n ~~BU UV4-28 

404. Fs ·UV4-28 (N07-20) ~ .. ~ i'I11WL,j1\lLj1 
'I 

~~1~L~~BU UV4-28 

40S. Fs ·UV4-28 (N07-2U ~ .. ~ il11WL,'IruLj1 
'I 

~~1-n ~jjBU UV4-28 

406. 

407. 

408. 

409. 

Fs ·UV4-28 (N07-22) 

Fs ·UV4-28 (N07-23) 

Fs ·UV4-28 (N07-24) 

Fs ·UV4-28 (N07-2S) 

~ ~ II
1111i1U1!i1L"n"uul~~1 

a' II ~ JJ1~LilJJwl!ilL'I1 
'I 

~n'JJ\', wl!i1 L;1 
'I 'I

a' ~1111'tJJWJJ1nl~Lj1 
'I 

~~1~L~~BU UV4-28 

~~1-n ~~BU UV4-28 

a' ..JJ1~L~JJaU UV4-28 

~' ..JJ1~L~JJBU UV4-28 

410. Fs ·UV4-28 (N08-U a,j1~'t~\~JJ1nl!i1 L~1 
'I 

~UHL~~BU UV4-28 

411. 

412. 

Fs ·UV4-28 (N08-2) 

Fs ·UV4-28 (N08-3) 

~ .. ~ il11WL,'IruL'I1 
'I 

a ,,~i'I11WL,jruLj1 
'I 

aU1-n~jjBU UV4-28 

a' ..JJ1~L~JJaU UV4-28 

413. Fs ·UV4-28 (N08-4) ~ .. ~ i111t4L ,jruL j1
'I 

aU1~L~~BU UV4-28 

414. Fs ·UV4-28 (N08-S) a .. ~ i'I11\1JL ,'1(1IL j1 
'I 

~~1-n ~jjBU UV4-28 

41S. Fs ,UV4-28 (N08-6) a .. ~ il11WL,'IruL11 
'I 

~' ..JJ1-n ~JJBU UV4-28 

416. 

417. 

Fs ,UV4-28 (N08-7) 

Fs ·UV4-28 (N08-8) 

a~1~Bau't~WJJ1nl~L~1 
'I a .. ~ il11WL,jruL11

'I 

a' ..JJ1-n ~JJBU UV4-28 

a~1-n~jjBU UV4-28 

418. Fs ·UV4-28 (N08-9) a .. ~ il11WL,jruL11
'I 

~~1~L~~BU UV4-28 

'" 419. Fs ·UV4-28 (N08-10) ~ ~il11WL , 'HilL 11 
'I 

a~1~L~~BU UV4-28 

420. Fs ·UV4-28 (N08-1U ~ .. ~ il11\!lL,jI\lL11
'I 

aU1~L~~BU UV4-28 

421. Fs ·UV4-28 (N08-12) ~ .. ~ 1I11\!lL,1ruLj1
'I 

~U1~L~uau UV4-28 

422. Fs ·UV4-28 (N08-13) ~il11wl1i1111 
'I 

aU1~L~jjau UV4-28 

423. Fs ·UV4-28 (N08-14) ~ ... ~ il11\!lL,1Q1L11 
'I 

~U1~L~UBU UV4-28 

424. Fs ·UV4-28 (N08-1S) ~ .. ~ D11WL,1ruLj1 
'I 

aU1~L~UBU UV4-28 
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511"1-,1~ 3.90ia) 

. ... ~ 
,njlun ~ ... Iaa'1f1WU1J 

t 

... .. 
amtlll~1R1au a(pigment) 

425. F s ,UV4-28 (N08-i6) ail111~u151rh 
'I 

a~1'1lLVI~rJU UV4-28 

426. Fs ·UV4-28 (N08-i7) a ..'il11UL~"CJlL"1 
'I 

a' ..JJ1-,1LVlJJrJU UV4-28 

427. Fs ·UV4-28 (N08-i8) a~1-,1~rJul~uJJ1n151L~1
'I 

a' ..JJH L VlJJrJU UV4-28 

428. Fs ·UV4-28 (N08-i9) a ...,
il11WL~,.tlIL"1 

'I 
a~1-,1LVI~aU UV4-28 

429. Fs ·UV4-28 (N08-20) a~1-,1LilJJ1~W151H1 
'I 

a~H LVI~au UV4-28 

430. Fs ·UV4-28 (N08-2i) ail111~uJJ1n161H1 
'I 

a~1'1lLVI~8U UV4-28 

431. Fs ·UV4-28 (N08-22) a ..,
il11UL~"ruL"1 

'I 

a'JJH L VlJJ8U.. UV4-28 

432. 

433. 

Fs ·UV4-28 (N08-23) 

Fs ,UV4-28 (N08-24) 

a ..'il11UL~"ruL"1 
'I 

aWJJwaau W L~1ruL~1 
'I 'I 

a~1'1lL VI~au UV4-28 

a' ..JJHLVlJJaU UV4-28 

434. F e ,UV4-28 (N08-25) a ..'il11UL~"ruL"1 
'I 

a~1-,1LVI~aU UV4-28 

435. F s ,UV4-28 (N08-26) ail111~u151H1 
'I 

a~1-,1LVI~aU UV4-28 

436. Fs ·UV4-28 (N08-27) a~1-,1aaul~wJJ1n161L~1
'I 

a~1-,1LVI~aU UV4-28 

437. F s ,UV4-28 (N08-28) a ...'i'l11UL~"ruL"1 
'I 

a~1-,1LVI~aU UV4-28 

438, Fs ·UV4-28 (N09-i) 
a ..,
i'l11UL~"ruL"1 

'I 
a~1-,1LVI~rJU UV4-28 

439. Fs ·UV4-28 (N09-2) a""il11UL~"ruL"1 
'I 

a' ..JJ1-,1LVlJJrJU UV4-28 

440. Fs ·UV4-28 (N09-3) a ..'i'l11W L~"l\I L1"1 
'II 

a~1-,1LVI~rJU UV4-28 

441. Fe ·UV4-28 (N09-4) a ..,
i'l11UL~"I'dL"1 

'I 
a~1'IlL VI~ rJU UV4-28 

442. Fs ·UV4-28 (N09-5) a ..,
il11UL~"ruL"1 

'I 
a~1-,1LVI~rJU UV4-28 

443. Fs ·UV4-28 (N09-6) a ...'i'l11UL~"llIL"1 
'I 

a~1-,1LVI~aU UV4-28 

444. Fs ·UV4-28 (N09-7) a""il11UL~"ruL"1 
'I 

a~1'1lL VI~au UV4-28 

445. Fs ·UV4-28 (N09-8) a'"il11UL~"ruL"1 
'I 

a~1"'LVI~au UV4-28 

446. Fs ·UV4-28 (N09-9) a ..'i'l11UL~"ruL"1 
'I 

a~H LVI~rJU UV4-28 

447. Fs ·UV4-28 (N09-i0) a ...'il11UL~"ruL"1 
'I 

a~H LVI~f1U UV4-28 
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• ~ ..j 
"1~UTl 

~ ~,
tla'18WUrr, 

~ .. 
Amt"'~l~iau a(pigment) 

448. Fs ·UV4-28 (N09-11) a'" o:!LVlAtl~tltlu\lJi"L"1 
'II 

a~1~LVI~tlU UV4-28 

449. Fs ·UV4-28 (N09-12) a' o:! ..,
~1~~U1~Lan"uul~~1 a~1611A 

450. Fs ·UV4-28 (N09-13) a .. o:!
i111\IJL~"flIL"1 

'II 
a~1~LVI~tlU UV4-28 

451. Fs ·UV4-28 (N09-14) a .. o:!
i111\IJL~"'lVL"1 

'II 
a~1~LVI~flU UV4-28 

452. Fs ·UV4-28 (N09-15) a»1~Btlu1~\IJ~1nl"L~1 
'II 

a»1~LVlijtlU UV4-28 

453. Fs ·UV4-28 (N09-16) a .. o:!
n11\IJL~"flIL"1 

'II 

a' ..~1~LVI~tlU UV4-28 

454. Fs ·UV4-28 (N09-17 a .. o:!
n11\IJL~"flIL"1 

'II 
a»1~LVI~tlU UV4-28 

455. Fs ·UV4-28 (N09-18) a .. o:!
n11\IJL~"flIL"1 

'II 
a~1~LVI~tlU UV4-28 

456. Fs ·UV4-28 (N09-19) a .. o:!
i111\IJL~"flIL"1 

'lI 
a~1~LVI~au UV4-28 

457. Fs ·UV4-28 (N09-20) a .. o:!
~11\IJL ~'jr~L,.1 

'lI 
a~1~LVI~flU UV4-28 

458. Fs ·UV4-28 (N09-21) a .. o:!
i111\IJL~"flIL"1 

'lI 
a~ 1-J LVI~ flU UV4-28 

459. Fs ·UV4-28 (N09-22) a~1-Jriflu1~\lJl"~1 
'II 

a~1-JLVI~flU UV4-28 

460. Fs ·UV4-28 (N09-23) a .. o:!
i111\IJL~"flIL"1 

'II 
a~1~LVI~tlU UV4-28 

461. Fs ·UV4-28 (N09-24) ai1111~\lJJJ1nl"L~1 
'lI 

a»1~LVI~flU UV4-28 

462. Fs ·UV4-28 (N09-25) a .. o:!
i111\IJL~"(lJL"1

'II 
a~1-JLVI~flU UV4-28 

463. Fs ·UV4-28 (NOS - 26) ai1111~\lJl~ih 
'II 

a' ..JJ1-JLVI~tlU UV4-28 

464. Fs ·UV4-28 (N09-27) a .. o:!
1'I11\IJL~"'flIL"1 

'lI 

a' ..~1~LVlJJtlU UV4-28 

465. Fs ·UV4-28 (N09-28) a .. o:!
i111\IJL~'jl'dL"1

'II 
a~1~LVI~tlU UV4-28 
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~ ~I •..,j.. ~I ... 
Ll1a"1a'1nwUtr'vu,mLn~·nnn1,.nA1nWUtr W-6 • OCw-l ILA~ UV4-28 ~1n NTG, , 

~1U'~~,~~inH~~Ra1na'1n~U~~~RU Ra a'1n'na~11 ~ a'RiRiAU~a~1~ ~1a~1~tlUL~;a~, ~ 

.... ~ ..,j ..,j ~ I.. ...
LL RJJ AnHIlI~~A1 n tl j~ n 1,.n L lJA nULL ua ~ '1 tl, 1 n a'1 awUtr L~ JJ R a , 

1. i~a~L;u'n a'1n~u~,~~~a~1~'Ldu ~JJW ~1~ L~~a~ ~1R1A L~URU ~~URn~1~, ~ 

'1na'1n~U~L~JJff~L'U, 
u t) ".qI:! J ~ lJ;J ~ ~ 41LI I

2. AnHIlI~~a~L~u'n anHIlI~~a~L~U'n,~JJn~nL1JuLa'u"U'HuLUUnj~,n~U1Iluu ~,.a, 
~1a LilUL ;un11 ml1u ~U~U111UU ~1a iuuan ~iaiRiAulluu"1U ~ielinHIlI~R~1nri1JJ~~~ 


...'.q,.q,
.q,.q, .... (t 1J 41 I.q,.q, 

3. n1"L,"~LRUi~ ~1nwUtr'~JJU1~a'1nwUtrL'''~L~lJiR~1JJ1n ~"el '1JJL'''~LRuiRLAn, , 
4. ~ .............. J ... ~ ~/ .. 

LJJelU1JJ1LAn~Rel ~"elL'''~LRui~'1~~LDuL~n1nua'1nWUtrL~JJ, 
4.ii1U'R~el~iRiAU .1n~u~'~~~n1"a'¥1~ii1u'RHa~iRiAU~1~,ffu Lilu ilL~~ ~1R1A, 

d1U'~~,~~i~1~LiluL~n1ffu~1aWUnL~JJi~n~R11JJLnJJ~a~i~1~,ffu, 
~ -4 14 ~ I ~ I .!S ... ~ 

5.~'Uel1~1"L~a1 LJJelLAn~a'1nWUtrnA1nwUtrL~A1U'Uel1~1"L~A1 ,~a'''1~~U~~'Uel1~11, , 
v 

L~a1R11JJL;JJ~1~1ffu ~~Il~Il~~L;JJ ,ui~ ~JJW ~iel'1~a';1~i'ua1~1"L~a1 
~ 

... I ~ I. ~ ,... ... Iv :-1 c; 
6.n11~"1~a'tla,. a'1nwUtr'~JJU1~a'18WUtrJJn1,.a'''1~a'1Ja,.uanJJ1n ~~Luua1Ja'''''R'un1''" ,. ..,.. ILl 'I 

U1JJ1R~LAana'1nWUtrRel'1tl, 

,!l( ~I •..,jv ~,!l( 
U1Ll1el11~1eWUtr'~JJn'1~'1nn1,.nA1nWUtrLl1a"1 W-6 ,OCW-l UA~ UV4-28 

... ::: ~ 1 ..,j ~... ~ l..,j ... 
~1n NTG n~~JJ~ 465 a'1nwUtrR1JJR1"1~n 3.9 JJ1R~LAelna'1nWUtrnJJR11JJa'1JJ1,.n'un1", . 

.q, '" .q, v ~ .q,q".:! .... 
WARn"~,ULuaL"AAn'1~a'~ i~nLA8~'Uel1~1"L~a1~1JJ1tr'uHa 2.4 LtlUL1a1 13 1U 

'iI 

1l~1U1JJ1Rj1'a'elUR11JJa'1JJ1jn'Un1,.waRn"~~ULUaL,.aani1n1finuLaLna4iR1JJ1i~n"1~U 

2.5 
• 

,~n"~~ULUelL"Aanuullwun~a'elU(TLC)JJ1nn11~1elLn1ffu +ve(+3) JJ1R"1'1LR"1~~i1, 
i1n1rr'1~Lwa4welJJ1U~aR1~iR"JJ11Rn"1W~(HPLC)R1JJ1rr;a 2.7 WAn1,.n~aa~LL~~~'U~1"1~ 
..,j 
n 3.10 
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.I ............ ( ,.I ... 
~111~n 3.10 !La~~R11~a1~11n'Un11UaRn1~1ULU~L1aan (GA ) D~~a1SWUn'"~n1~

3 ­. 
• v ~ (u

11nn11n1'" OCw-l ua~ W-6 ua~ UV4-2B na18WUU~1e NTG .
• 

tl;~1rnn1~~ULU~L1a~n (13 1U) 
• ... .I ~ ... (eJa18\1lUna1~un 

• 
TLC HPLC 

... ... ... ... 
(~aan1~/a~1) 

1. Fl' W-6 1.5(1) 

2. Fl' W-6 1.5(2) 

3. Fl' W-6 1.5(3) 

4. Fl' W-6 1.5(4) 

5. Fl' W-6 1.5(5) 

6. Fl' W-6 1.5(6) 

7. Fl' W-6 1.5(7) 

B. Fl' W-6 1.5(B) 

9. Fl' W-6 1.5(9) 

10. Fl' W-6 1.5(10) 

2(1)11. Fl' W-6 

12. Fl' W-6 2 (2) 

13. Fl' W-6 2(3) 

14. Fl' W-6 2(1) 

15. Fl' W-6 2(5) 

16. Fl' W-6 2(6) 

2(7)17. Fl' W-6 

lB. Fl' W-6 2(B) 

19. Fl' W-6 2(9) 

20. Fl' W-6 2 (10) 

+ve(+2) 

+ve(+2) 

+ve(+2) 

+ve (+4) 

+ve(+2) 

+ve(+3) 

+ve(+2) 

+ve(+1) 

+ve(+1) 

+ve(+1) 

+ve(+4) 

+ve(+2) 

+ve(+1) 

+ve(+2) 

+ve(+2) 

+ve(+3) 

+ve(+2) 

+ve(+2) 

+ve(+2) 

+ve(+1) 

-

-
-

756 

-
60B 

-

-

-

-
695 

-

-

-

-
664 

-

-

-

-
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.J ~ ~ ~ ... I II 

~111~n 3.10(~a)lla~~R11~a1~11n'Un11Wa~n1~~ULUaL1Aan (GAo) na~a1eW~~'~~ 
~ I) • 1.1 ..., II) 
n't6l~1nn11n1'~ OCw-1 lLa~ W-6 lLa~ UV4-28 na11'1WU1Hl11'1 NTG., 

TLC HPLC 

+ve(+2)21. F1. W-6 2(11) -
+ve(+2)22. F1. W-6 2(12) -
+ve(+2)23. F

1 
·OCw-1 1.5(1) -

+ve(+2) -24. F1. OCw-1 1.5(2) 

+ve(+2)25. F
1 

·OCw-1 1.5(3) -

+ve(+l)26. F
1 

·OCw-1 1.5(4) -

+ve(+2) -27. F1.0CW-1 2 (1) 

+ve(+2) -28. F1 ·OCW-1 2(2) 

+ve(+2) -29. ·OCw-1 2 (3)F
1 

+ve(+l) -30. F1·OCw-1 2(4) 

+ve(+2) -31. F
1 

·OCw-1 2(5) 

+ve(+l)32. F1·OCw-1 2(6) -
+ve(+2)33. F

1 
·OCw-1 2(7) -

+ve(+2)34. Fe. W-6 1.5(11) -
35. Fe· W- 6 1.5(12) +ve(+2) -

36. Fe· W- 6 1.5(13) +ve(+3) 664 

37. Fe· W- 6 1.5(14) +ve(+2) -

38. Fe· W- 6 1.5(15) +ve(+3) 394 

39. Fe· W- 6 1.5(17) +ve(+2) -
40. Fe· W- 6 1.5(18) +ve(+2) -
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.J. .q, ~.q, ....( • 

~111~n 3.10(~~)LLa~~A11Ua1U11~'Un11U~~n1~'ULU~L1~~n (GA ) na~a1eWUrr'~u 
:) . . 

.J " • 1.J &,II Iv 
n161'1nn11n1'~ OCw-l LL~~ W-6 LL~~ UV4-28 n~1eWUrr6l11'1 NTG., 

tl~u1wn1~~ULU~L1~~n( 13 1U) 
• ~ ..I ~ ~ (
n1~lJn ~A'1I'1WU1J, 

TLC HPLC .... ..~ 

(U~an1U/~A1) 

Fe· W- 6 1.5(19) +ve(+2)41. -
+ve(+l)42. Fe·'fI'-6 2 (13) -

Fe· W- 6 2 (14) +ve(+2)43. -
+ve(+2)44. -Fe' W-6 2 (15) 

Fe· W- 6 2(16) +ve(+3)45. 446 

Fe· W- 6 2 (17) +ve(+3)46. 381 

Fe· W- 6 2 (18) +ve(+2)47. -

- 6 2 (19) +ve(+l) -48. Fe· W

+ve(+2)49. -Fz·W-6 2(20) 

Fe· W- 6 2(21) +ve(+l)50. -
+ve(+l)51. -Fe' W-6 2 (22) 

Fe· W- 6 2(23) +ve(+4)52. 760 

Fe· OCw- 1 1.5(5) +ve(+2)53. -

Fe· OCw- 1 1.5(6) +ve(+2)54. -
+ve(+2)55. Fe .OCw-l 1.5(7) -

Fe· OCw- 1 1.5(8) +ve(+2)56. -

Fe· OCw- 1 1.5(9) +ve(+3)57. 642 

Fe· OCw- 1 1.5(10) +ve(+2)58. -
Fz·OCW-l 1. 5(12) +ve(+2)59. -

Fe· OCw- 1 1.5(13) +ve( +4) 60. 747 
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~1j1~~ 3.10(~rl)Ua6l~R11ija1~1jn'Un1jN~~nj6l~U1UrlLji~n (GA
3 

) nrl~a1siu~'~~ 
- I 

.J tJ • tJ .... It) 
n161~1nn11n1'~ OCw-l !LiZ W-6 Uiz UV4-28 ni1SWUtJ6I1S NTG. 

I 

U1ij1mn1~~U1UBlji~n( 13 1U) 
• ~ .,j ~ ~ Ii161un rla18WUtJ 

I 

TLC HPLC 
.. ... ... ...

( ij i an-!ij /lUI j) 

Fe· OCw- 1 1.5(14) +ve(+3)61. 285 

Fe· OCw- 1 1.5(15) +ve(+2)62. -

Fe· OCw- 1 2(8) +ve(+2)63. -

Fe· OCw- 1 2(9) +ve(+l)64. -

Fe· OCw- 1 2 (10) +ve(+2)65. -

Fe· OCw- 1 2(11) +ve(+2) -66. 

Fe· OCw- 1 2(12) +ve(+2)67. -

Fe· OCw- 1 2 (13) +ve(+2)68. -

Fe· OCw- 1 2(14) +ve(+l)69. -

Fe· OCw- 1 2 (15) +ve(+2)70. -

Fe· OCw- 1 2(16) +ve(+2)71. -
Fe· OCw- 1 2(17) +ve(+2)72. -

Fe· OCw- 1 2 (18) +ve(+2)73. -

Fe· OCw- 1 2(19)74. +ve(+I) -

Fe· OCw- 1 2(20) +ve(+l)75. -

Fe· OCw- 1 2(21) +ve(+3)76. 372 

Fe· OCw- 1 2(22) +ve(+2)77. -

Fe· OCw- 1 2(23) +ve(+2)78. -
Fe· OCw- 1 2(24) +ve(+2)79. -

+ve(+2)80. F3'W-S 2(24) -
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~ I q, 4:\ 4:\ &.1" I 

~111~n 3.10(~t1)IIA"~~R11uA"1u11n'Un11~A~n1~1tJLtJBL1aan (GA;» DB~A"1f1WU~'MU 

~ lJ ..... ... I", 
n't~11nn11n1'M OCw-l LLa~ W-6 LLa~ UV4-28 nA1fIWU1J~1f1 NTG •

• 

tl;u1mn1~~ULUBL1ain (13 1U) 
.... .,j ~ ...,

t1A"1f1\IJUtfA1~tJn 
• 

TLC HPLC 
.. ... ... ...

(uaan1u/iHiI1) . 

+ve(+4)81. F;).W-6 2(25) 812 

+ve(+2) -82. F;). W-6 2(26) 

+ve(+2) -83. F;). W-6 2(27) 

+ve(+1)84. -F;). W-6 2(28) 

F3· W- 6 2(29) +ve(+2)85. -
+ve(+2) -86. F;).W-6 2(30) 

+ve(+2) -87. F;).W-6 2(31) 

+ve(+2)88. F;). W-6 2(32) -
+ve(+3) 46489. F;).W-6 2(33) 

+ve(+2)90. F;). W-6 2(34) -
+ve(+3)91. 608F;).W-6 2.5(1) 

F3· W- 6 2.5(2) +ve(+2) -92. 

+ve(+l) -93. F;).W-6 2.5(3) 

+ve(+2)94. F;).W-6 2.5(4) -

+ve(+2)95. F;).W-6 2.5(5) -
+ve(+3) 50396. F;).W-6 2.5(6) 

+ve(+2)97. F;).W-6 2.5(7) -

F3· 0Cw- 1 2.5(1) +ve(+2)98. -
+ve(+2)99. F;).OCw-l 2.5(2) -
+ve(+2)100. F;).OCw-l 2.5(3) -
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ui~1mnjR~tlLtlBLj~an <13 iU) 
• ~ ..I 
~1~tln 

~ ~ (eH1'11'1V1UlJ
• 

101­ F:>.OCW-1 2.5(4) 

102. F
3 

·OCw-1 2.5(5) 

103. F:>.OCw-1 2(25) 

104. F:>.OCw-1 2(26) 

105. F:>.OCw-1 2(27) 

106. F:>.OCw-1 2(2B) 

107. F:J.OCw-1 2(29) 

lOB. F:>.OCw-1 2(30) 

109. F:>.OCw-1 2(31) 

110. F
4 

·W-6(l) 

111­ F
4 

·W-6(2) 

112. F
4 

·W-6(3) 

113. F.... W-6(4) 

114. F.... W-6(5) 

115. F
4 

·W-6(6) 

116. F
4 

·W-6(7) 

117. F
4 

·W-6(B) 

118. F
4 

·W-6(9) 

119. F
4 

·W-6(10) 

120. F
4 

·W-6<1l) 

TLC 

+ve(+2) 

+ve(+3) 

+ve(+2) 

+ve(+l) 

+ve(+2) 

+ve(+2) 

+ve(+2) 

+ve(+2) 

+ve(+4) 

+ve(+3) 

+ve (+3) 

+ve(+2) 

+ve(+2) 

+ve(+2) 

+ve(+2) 

+ve(+3) 

+ve(+3) 

+ve(+4) 

-ve 

-ve 

HPLC .... ..
~ 

( 1J~~njIJI£UI1) 

-

451 

-

-

-
-

-
-

608 

396 

287 

-

-

-

-

554 

422 

762 

-

-
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~ I .q,,, q, ..." I 

~1j1~n 3.10(~a)lL~~~R11~~1~1jn'Un1jUa~nj~~ULUaLjaan (GAa) ~a~i18~UU'~~ . . 
~ ~ • ~ ..., I'lJ 
n't~~1nn1jn1i~ OCw-1 lLaz W-6 LLaz UV4-28 na18~UU~18 NTG .

• 

tl7~1Wnj~~ULUaLjaan (13 1U) 
• ~ ..,j 
a1~un ~aa'1!'lWUn

• 
TLC HPLC 

... ... ~ .. 
(~aan,~/a~j) 

121. F
4 

·W-6(12) +ve(+4) 641 

122. F
4 

·W-6(13) +ve(+3) 279 

123. F
4 

·W-6(14) -ve -
124. F

4 
·W-6(15) +ve(+3) 374 

125. F
4 

·W-6(16) +ve(+3) 484 

126. F
4 

·W-6(17) -ve -
127. F

4 
·W-6(18) +ve(+4) 738 

128. F
4 

·W-6(19) +ve(+4) 669 

129. F
4 

·W-6(20) -ve -
130. F

4 
·W-6(21) -ve -

131. F
4 

·W-6(22) +ve(+3) 325 

132. F
4 

·W-6(23) +ve(+4) 628 

133. F
4 

·W-6(24) -ve -
134. F

4 
·W-6(25) +ve(+4) 681 

135. F
4 

·W-6(26) +ve(+4) 599 

136. F4 ·W-6(27) +ve(+l) -
137. F4 ·W-6(28) +ve(+3) 338 

138. F
4 

·W-6(29) +ve(+l) -

139. F
4 

·W-6(30) +ve(+3) 541 

140. F
4 

·W-6(31) +ve(+3) 447 
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~ I ~ "''' IeJ'
~111~n 3.10(~~)~La~~R11~a1~11~1un11WARn1~'ULU~L1AAn (GAa) ~~~a18~Uu1~~, 

~1~'1nn11'i11~ OCw-l ua:: W-6 ua:: UV4-28 nln8iuri~1'8' NTG., 

U~~1wn1~~ULU~L1a~n ( 13 iU) 

• " oj ~ ,,'A1~U't'l ~R'11'l'WUU, 
TLC HPLC 

.. .. " ... 
(~Aan1~/a~1) 

+ve(+3)141. ·W-6(32) 574F
4 

+ve(+3)142. F
4 

·W-6(33) 437 

+ve(+2) -143. F
4 

·W-6(34) 

+ve(+2)144. F
4 

·W-6(35) -
+ve(+2) -145. F

4 
·W-6(36) 

+ve(+3)·W-6(37) 459146. F
4 

+ve(+3)147. F
4 

·W-6(38) 398 

+ve(+3) 404148. F
4 

·W-6(39) 

+ve(+2) -149. F
4 

·W-6(40) 

+ve(+3)150. F
4 

·W-6(41) 509 

+ve(+2)151. F
4 

·W-6(42) -
F

4 
·W-6(43)152. -ve -

+ve(+3)F
4 

·W-6(44)153. 507 

+ve(+4)154. F
4 

·W-6(45) 641 

155. F
4 

·W-6(46) -ve -
+ve(+3)F

4 
·W-6(47) 425156. 

+ve(+3)157. F
4 

·W-6(48) 339 

158. F
4 

·W-6(49) -ve -
+ve(+2) -F

4 
·W-6(50)159. 

+ve(+2) -160. ·W-6(51)F
4 
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~111~~ 3.10(~~)LLa~~~11~a1~11niun11~a~n1~~ULU~L1aan (GAa) ~~~a18~Urri~~, 
.,j ... ." ~ ("
n1~~1nn11n1i~ OCw-1 LLa~ W-6 LLa~ UV4-28 na18WUn~18 NTG. 

q 

.. .... .. ... 
U1~1Nn1M~ULU8L,aan( 13 1U) 

• ~ .,j ~ ~ (
a1~un ~a18tllUn, 

TLC HPLC 
... .. ..~ 

(~aan'lJ/a~,) 

161. F
4 

·W-6(52) -ve -
+ve(+2)162. F4 ·W-6(53) -

163. F
4 

·W-6(54) -ve -
164. F

4 
·W-6(55) -ve -

165. ·W-6(56) --veF
4 

+ve(+2) -166. ·W-6(57)F
4 

+ve(+3)167. F
4 

·W-6(58) 348 

-168. F
4 

·W-6(59) -ve 

+ve(+2)169. F
4 

·W-6(60) -
170. F

4 
·W-6(61) -ve -

+ve(+2)171. F
4 

·W-6(62) -
+ve(+2)172. .-W-6(63) -F

4 

+ve(+1)173. F
4 

·W-6(64) -

+ve(+1)174. F
4 

·W-6(65) -

+ve(+1)175. F
4 

·W-6(66) -
+ve(+2)176. F

4 
·W-6(67) -

+ve(+3)177. F
4 

·W-6(68) 378 

+ve(+3)178. ·W-6(69) 334F
4 

+ve(+1)179. ·W-6(70) -F
4 

+ve(+1)180. ·W-6(71) -F
4 
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J I ..q, ~ "" ... , I 

~111~n 3.10(~a)!La~~R11~a1~11n'Un11WaAn1~'ULUaL1aan (GA ) na~a18WUIT'~U
3 • 

.,j IJ • tJ ~ Iv 
n'~'1nn11n1'~ OCw-1 "a~ W-6 "a~ UV4-28 na18WUU~1e NTG. 

I 

TLC HPLC 

18I. F
4 

·W-6(72) +ve(+l) 

182. F
4 

·W-6(73) +ve(+3) 

183. F
4 

·W-6(74) +ve(+l) 

184. F
4 

·W-6(75) +ve(+3) 

185. F
4 

·W-B(76) +ve(+l) 

186. F
4 

·W-6(77) +ve(+l) 

187. F
4 

·W-6(78) +ve(+3) 

188. F
4 

·W-6(79) +ve(+2) 

189 F .W-6(80)
'I. 

+ve(+l) 

190. F
4 

·W-6(81) +ve(+3) 

19I. F
4 

·W-6(82) +ve(+2) 

192. F
4 

·W-6(61) +ve(+3) 

193. F
4 

· W-6(84) +ve(+3) 

194. F
4 

·W-6(85) +ve(+4) 

195. F
4 

·W-6(86) +ve(+3) 

196. F
4 

·W-6(87) +ve(+2) 

197. F
4 

·W-6(88) +ve(+2) 

198. F
4 

·W-6(89) +ve(+3) 

199. F
4 

·W-6(90) +ve(+2) 

-
-

-

567 

-

-
310 

-

-

445 

-

567 

456 

720 

594 

-

-
525 

-

200. F4 ·W-6(91) +ve(+3) 447 
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J I .q,.q,.q, ... ' I 

~111~n 3.10(~B)IL~~~R11~~1~11n'Un11Ua~n1~'ULUBL1aan (GA~) ~B~a1eWUa'"~,
"" ... ... " 'u
n1~'<nnn11m'" OCw-1 ua~ W-S ua~ UV4-28 na1e\llUa~18 NTG., 

U1~1wn1~~ULUBL1aan( 13 1U) 

. " "" a1~un 
~ ,,(
B~18WUu, 

TLC HPLC 
... ... " ... 
(~aan1~/a~1) 

20l. F4·W-S(92) +ve(+2) -

202. F4·W-S(93) +ve(+2 ) -
203. F4·W-S(94) +ve(+l) -
204. F4·W-S(95) +ve(+3) 398 

205. F4 ·W-S(9S) +ve(+2) -
20S. F4·W-S(75) +ve(+2) -

207. F4·W-S(98) +ve(+3) 338 

208. F4·W-S(99) +ve(+2) -
209. F4. W-S (100) +ve(+2) -

210. F4 ·OCW-1(1) +ve(+3) 425 

21l. F4·OCW-1(2) +ve(+3) 312 

212. F
4 

·OCW-1(3) +ve(+3) 443 

213. F4 ·OCW-1(4) +ve(+3) 285 

214. F4·OCW-1(S ) +ve(+4) 718 

215. F
4 

·OCW-1(S) +ve(+l) -
21S. F4 ·OCW-1(7) +ve(+4) SOO 

217. F4·OCW-1(8) +ve(+4) 599 

218. F
4 

·OCW-1(9) +ve(+l) -
219. F 4 . 0 CW- 1 <10 ) +ve(+l) -

220. F4· OCW-1(11) -ve -
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~1'1~~ 3.10(~a)".~~R11~.1~1'n'Un1,~i~n'~~ULUaL1ain (GA~) Da~.~e~u&'~~
•

.,j ... .... ~ It) 

n'~11nn11n1'~ OCw-1 W-6 "a~ UV4-28 na1e~urr~1e NTG
• 

tli~1rnn1~~uLuaL1ain 113 1U) 
• ~ .,j 
a1~un ~a.1e~t.\&.' 

"[~e TLC 1~e HPLC 
... ... ~ .. 
~aan1~/,HI1 

221. F4o ·OCw-1(12) +ve(+4) 698 

222. F 4o.0Cw-1(13) +ve(+2) -

223. F4o ·OCW-1(14) +ve(+3) 447 

224. F4o ·OCW-1(15) +ve(+3) 406 

225. F 4o.0CW-1(16) +ve(+3) 437 

226. F4o ·OCw-1(17) -ve -

227. F4o ·OCw-1(lB) +ve!+3) 642 

228. F4o ·OCW-1(19) +ve(+3) 626 

229. F4o ·OCw-1(20) +ve!+l) -

230. F4o ·OCw-1(21) +ve(+3) 352 

231. F4o ·OCw-1(22) +ve(+2) -

232. F4o ·OCw-1(23) +ve(+3) 241 

233. F4o ·OCW-1(24) +ve(+3) 369 

234. F4o ·OCW-1(25) +ve!+l) -

235. F4o ·OCw-1(26) +ve(+4) 648 

236. F4. OCw-I( 27) +ve(+l) -

237. F4o ·OCw-1(28) +ve(+l) -
238. F4o ·OCW-1(29) +ve(+l) -

239. F4o ·OCw-1(30) +ve(+3) 567 

240. F4o ·OCw-1(31) +ve(+2) -
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.,j " ." ~ Iv 
n'~~1nn1'n1'~ OCw-l W-6 ua~ UV4-28 na18~UU~18 NTG 

~ 

U1~1mn,~~u~uaL,aan(13 1U) 
• ~ .,j 
a1~un 

~ ~ (
aR'18~uu 

~ 

i~!'I TLC 1~8 HPLC 
...... ~ ... 
~aAn'~/"liI'r 

241. F4o ·OCw-l(32) +ve(+2) -

242. F 4o.0Cw-l(33) +ve(+3) 342 

243. F4o ·OCw-l(34) +ve(+2) -

244. F
4o 

·OCw-l(35) +ve(+2) -
245. F4o ·OCw-l(36) +ve(+3) 485 

246. F4o ·OCw-l(37) +ve(+3) 421 

247. F4o ·0Cw-l(38) -ve -
248. F4o ·OCw-l(39) +ve( +1> -
249. F4o ·OCw-l(40) +ve(+2) -

250. F
4o 

·OCw-l(41) +ve(+2) -
251. F4o ·OCw-l(42) +ve(+4) 585 

252. F4o ·OCW-l(43) +ve(+1> -

253. F4. OCw-l< 44) -ve -
254. F 4o.0Cw-1(45) +ve(+4) 617 

255. F4o ·OCW-l(46) +ve(+3) 582 

256. F4o ·OCw-l(47) +ve(+3) 582 

257. F4o ·OCw-l(48) +ve(+3) 470 

258. F4o ·OCw-l(49) +ve(+I) -
259. F 4o.0Cw-l(50) -ve -
260. F4. OCw-l (51) +ve(+3) 443 
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J v • v .. Iv 
n'~~1nn1'n1'~ OCw-l W-6 "a~ UV4-28 na1SWUrr~18 NTG 

I 

tl1~1wn'~~ULUBL,aan( 13 1U) 
... J ~ .. I 
a1~un Ba'1S"Urr 

I 

1618 TLC 1618 HPLC 
...... .. 
~aan'~/a5l' 

261. 

262. 

263. 

264. 

265. 

266. 

267. 

268. 

269. 

270. 

271. 

272. 

273. 

274. 

275. 

276. 

277. 

278. 

279. 

280. 

F.... OCw-l(52) 

F4·OCw-l(53) 

F.... OCw-l(54) 

F.... OCw-l(55) 

F.... OCw-l(56) 

F.... OCw-l(57) 

F.... OCw-l(58) 

F.... OCw-l(59) 

F.... OCw-l(60) 

F.... OCw-l(61) 

F4·OCw-l(62) 

F4·OCw-l(63) 

F 4.0Cw-1(64) 

F.... OCw-l(65) 

F.... OCw-l(66) 

F.... OCw-l(67) 

F.... OCw-l(68) 

F.... OCw-l(69) 

F.... OCw-l(70) 

F.... OCw-l(71) 

+ve(+3) 

-ve 

+ve(+3) 

+ve(+3) 

+ve(+l) 

+ve(+3) 

+ve(+3) 

+ve(+3) 

-ve 

-ve 

+ve(+3) 

+ve(+l) 

-ve 

+ve(+4) 

+ve(+l) 

+ve(+3) 

+ve(+l) 

-ve 

+ve(+3) 

+ve(+3) 

582 

-

392 

395 

-

599 

461 

420 

-

-
491 

-

-
644 

-

302 

-

-
501 

473 
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~1'r1-J~ 3.10 (~rJ) Lla'jl-JR'J1JJa'1JJ1'rfliun1'r~aliln'rjl~UL Uti L'raan (GA:) 71t1-Ja'1a~u~iVl~
• 

.,j v , '" ~ III 
n'~~1nn1'rn1iVl OCw-1 W-6 Lla~ UV4-28 na1e~un~,e NTG

• 

U1JJ1wn'rjl~ULUtlL'raan( 13 1U) 
, ~ .,j ~ ~,a1jlUn t1a'1ewun

• 
i~e TLC ijle HPLC 

........ ...~ 

JJaan'rJJ/alil'r 

+ve(+l)281. F4 ·OCW-1(72) -

+ve(+3)282. F4·OCw-1(73) 504 

283. +ve(+l) -F4·0CW-1(7~) 

+ve(+3)284. F... ,OCw-1(75) 389 

+ve(+l)285. F4·OCw-1(76) -

+ve(+l)286. F4·OCW-1(77) -
+ve(+l)287. F.... OCW-1(78) -

-288. F 4.0Cw-1(79) -ve 

+ve(+l) -289. F.... OCw-1(80) 

290. F.... OCw-1(81) --ve 

+ve(+4)291. F4·OCW-1(82) 656 

+ve(+4)292. F4·OCw-1(83) 600 

+ve(+l)293. F4 ,OCw-1(84) -
+ve(+3)294. F4·OCw-1(85) 519 

295. F4 ,OCw-1(86) +ve(+3) 452 

+ve(+l)296. F.... OCW-1 (87) -
297. +ve(+3)F.... OCw-1(88) 307 

+ve(+3)298. F4 ·OCw-1(89) 429 

+ve(+3)299 F.... OCw-1(90) 500 

+ve(+2)300. F.... OCw-1(91) -
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..I ... ... ~ Iv 
n'tjl,1nn1'Jn11V1 OCw-1 W-6 ILA~ UV4-28 na18Wu,trjl18 NTG, 

U1U1wn'JjI~ULuaL'JA~n(13 1'u,) 

... ..I
a1j1Un ~ ~,aa'18Wu,tr, 

lj11'1 TLC lj18 HPLC 
... ... ~ ... 
JJAAn'JUIA~'J 

30l. F4' OCw-l< 92) +ve(+3) 374 

302. F
4 

·OCw-1(93) +ve(+l) -

303. F4 ·0Cw-1(94) +ve(+4) 738 

304. F.... OCw-1(95) +ve(+3) 394 

305. F.... OCw-1(96) -ve -
306. F.... OCw-l(97) +ve(+1) -
307. F

4 
·OCw-1(98) +ve(+3) 333 

308. F.... OCw-1(99) +ve(+2) -
309. F

4 
·OCw-1(100) +ve(+l) -

310 Fs ·UV4-28(N04-1) +ve(+2) -

31l. Fs ·UV4-28(N04-2) +ve(+1) -
312. Fs ·UV4-28(N04-3) +ve(+4) 580 

313. Fs ·UV4-28(N04-4) +ve(+4) 619 

314. Fs ·UV4-28(N04-5) +ve(+2) -
315. F s ·UV4-28(N04-6) +ve(+2) -
316. Fs ·UV4-28(N04-7) +ve(+2) -
317. Fs ·UV4-28(N04-8) +ve(+4) 610 

318. Fs ·UV4-28(N04-9) +ve(+2) -
319. Fs ·UV4-28(N04-10) +ve(+4) 635 

320. Fs ·UV4-28(N04-11) +ve(+2) -



71 

I 

A"'~~ 3_10(~8)".~~R1'~.'~"n'Un'1W~~n'~~ULU~L1~~n.;.;...,;,....;,....;..---.:....;;~ 

...I , V ~ (vlJ 

n'~~'nn"n"~ OCw-1 W-6 "~~ UV4-28 na'8WUIl'~18 NTG 
I 

~~~'rnn1~~ULU~L'~~n( 13 iU) 
• ~ ...I 
~1iilun 

~ ~ (
~.'I'I\11UIl' 

I 

liil8 TLC 1~8 HPLC . 
...... ~ ... 
~aan1~/aA' 

321. F s _UV4-28(N04-12) +ve(+2) -
322_ F s _UV4-28(N04-13) +ve(+2) -
323_ F s _UV4-28(N04-14) +ve(+2) -

324. Fs ·UV4-28(N04-1S) +ve(+2) -
32S. Fs ·UV4-28(N04-16) +ve(+2) -

326_ F s _UV4-28(N04-17) +ve(+2) -
327. F s _UV4-28(N04-18) +ve(+2) -

328. F s _UV4-28(N04-19) +ve(+2) -
329. F s _UV4-28(N04-20) +ve(+2) -
330. Fs ·UV4-28(N04-21) -ve -

331. F s _UV4-28(N04-22) +ve(+2) -
332_ F s _UV4-28(N04-23) +ve(+4) 648 

333. F s _UV4-28(N04-24) +ve(+2) -

334_ F s _UV4-28(N04-2S) +ve(+4) 642 

33S. F s _UV4-28(NOS-1) +ve(+2) -

336_ F s _UV4-28(NOS-2) +ve(+2) -
337. Fs _UV4-28(N05-3) +ve(+4) 618 

338. F s _UV4-28(N05-4) +ve(+2) -

339_ F s _UV4-28(N05-5) +ve(+1) -
340_ Fs ·UV4-28(N05-6) +ve(+4) 618 
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liI11"1-l~ 3.10 (~el) 1La'&l-l~11IHi11J11"1l'tJ,011"Ualiln'HI~UL Uel L1"aan <GA ) ilel-la'1E1~U1h"~ 
3 , 

.,j l) • l) ~ Il) 
n'&l~1nn1'n1'" OCw-1 W-6 lLa~ UV4-28 na18WUU&l18 NTG, 

tliIJ1wn1"&l~ULUelL1"aan( 13 1U) 
. ~ ~ 

A1&1Un ~ela'1l'1WUIT, 
1&18 TLC 1&ll'l HPLC 

.. .. ...~ 

IJAAn1"lJ/alil' 

+ve(+2)341. Fs ·UV4-28(N05-7) -

+ve(+2) -342. Fs ·UV4-28(N05-8) 

+ve(+4)343. Fs ·UV4-28(N05-9) 548 

+ve(+l) -344. ·UV4-28(N05-10)Fs 

+ve (+4) 345. Fs ·UV4-28(N05-11) 765 

+ve(+4) 546346. Fs ·UV4-28(N05-12) 

+ve(+2) -Fs ·UV4-28(N05-13)347. 

+ve(+2) -348. F ·UV4-28(N05-14)s 

+ve(+2)349. F ·UV4-28(N05-15) -s 

+ve(+1) -350. F ·UV4-28(N05-16)s 

+ve(+2) -351. Fs ·UV4-28(N05-17) 

+ve(+1)352. Fs ·UV4-28(N05-18) -
+ve(+1)353. Fs ·UV4-28(N05-19) -
+ve(+2)354. F ·UV4-28(N05-20) -s 

355. Fs ·UV4-28(N05-21) -ve -
356. +ve(+2)F ·UV4-28(N05-22) -s 

+ve(+4)357. F ·UV4-28(N05-23) 564s 

+ve(+3)358. 498Fs·UV4-28(N05-2~) 

+ve(+3) 481359. F ·UV4-28(N05-25)s 

+ve(+2) -F ·UV4-28(N06-1)360. s 

+ve(+2) -361. Fs ·UV4-28(N06-2) 
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~1'1~~ 3.10(~~)U.~~R11~.1~1'n'Un1'W~~n'~~ULU~L'~~n (GA ) n~~.18~ud,~~
3 , 

~ tI t t.I .., Iv 
n'~11nn1'n1'~ OCw-1 W-6 U~~ UV4-28 n~1BWUU~1B NTG, 

U;U1wn'~~ULU~L'A~n( 13 1U) 
• ~ .,j 
A1~un 

~ ~,
~.1BWUU, 

1~B TLC 1~1:! HPLC 
... .. ~ ... 
~AAn'~/~IiI'J 

362. Fs ·UV4-28(N06-3) +ve(+2) -
363. F s ·UV4-28(N06-4) +ve(+2) -

364. Fs ·UV4-28(N06-5) +ve(+2) -

365. Fs ·UV4-28(N06-6) +ve(+2) -
366. Fs ·UV4-28(N06-7) +ve(+2) -

367. Fs ·UV4-28(N06-8) +ve(+2) -

368. Fs ·UV4-28(N06-9) +ve(+2) -

369. Fs ·UV4-28(N06-10) +ve(+2) -

370. Fs ·UV4-28(N06-11) +ve(+2) -
371. Fs ·UV4-28(N06-12) +ve(+2) -

372. Fs ·UV4-28(N06-13) +ve(+2) -
373. Fs ·UV4-28(N06-14) +ve(+2) -
374. Fs ·UV4-28(N06-15) +ve(+4) 607 

375. Fs ·UV4-28(N06-16) +ve(+2) -
376. Fs ·UV4-28(N06-17) +ve(+l) -
377. Fs ·UV4-28(N06-18) +ve(+2) -
378. Fs ·UV4-28(N06-19) +ve(+2) -

379. Fs ·UV4-28(N06-20) +ve(+3) 379 

380. Fs ·UV4-28(N06-21) +ve(+2) -
381. Fs ·UV4-28(N06-22) +ve(+2) -
382. Fs ·UV4-28(N06-23) +ve(+2) -
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iil1'J1"~ 3.10 (~r.J) tLa6l"~11JJa1JJ1'Jll'Un1'Juihln'J6I~1JL Ufl Lnan (GA:» 1Ir.J"a1I'1iuthVl~
• 

~ IJ • U ~ Iv 
n'61~1nn1'Jn1'VI OCw-l W-6 ua~ UV4-28 na11'1WUU6I11'1 NTG

• 

... ... ... 
ti'JJJ1wn'J6I'ULUr.JL'Jaan( 13 1U) 

• ~ .j ; ~,
a161un r.Ja1l'1\1lUrr, 

1618 TLC 1618 HPLC 
... ... ...~ 

JJaan'JJJ/alil'J 

383. +ve(+2)F ·UV4-28(N06-24) -s 

384. F ·UV4-28(N06-25) -ve -s 

385. +ve(+2)F ·UV4-28(N07-1) -s 

+ve(+2)386. F ·UV4-28(N07-2) -s 

387_ +ve(+2)F ·UV4-28(N07-3) -s 

+ve(+2)388. F ·UV4-28(N07-4) -s 

+ve(+2)389. Fs ·UV4-28(N07-5) -

+ve(+2)390. Fs ·UV4-28(N07-6) -

+ve(+2)391. F ·UV4-28(N07-7) -s 

+ve(+l)392. Fs ·UV4-28(N07-8) -
+ve(+4)393. Fs ·UV4-28(N07-9) 627 

394_ +ve(+2)Fs ·UV4-28(N07-10) -
395. +ve(+2)F ·UV4-28(N07-11) -s 

396. +ve(+2)F ·UV4-28(N07-12) -s 

+ve(+2)397. -F ·UV4-28(N07-13)s 

398_ +ve(+2)F ·UV4-28(N07-14) -s 

399. +ve(+4)F ·UV4-28(N07-15) 549s 

400_ F _UV4-28(N07-16) +ve(+2) -s 

F ·UV4-28(N07-17) +ve(+2) -s 

+ve(+2)402. F ·UV4-28(N07-18) -s 

403. +ve(+2)F ·UV4-28(N07-19) -s 

401 
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.,j v • v ~ Iv 
n1~'11nn11n1'" OCw-1 W-6 LLA~ UV4-28 nA1fl'WUn~1f] NTG 

• 

• ~ .,j 
A1~un 

~ ~ Iaa11Hmn
• 

U1U1Nnl~~ULuallR~n( 
~ 

13 1U 

i~fl TLC 1~8 HPLC 
... ... ~ ... 
UA!Hll1J/Aftl 

) 

404. 

405. 

406. 

407. 

408. 

409. 

410. 

411. 

412. 

413. 

414. 

415. 

416. 

417. 

418. 

419. 

420. 

421. 

422. 

423. 

424. 

Fs ·UV4-28(N07-20) 

Fs ·UV4-28(N07-21) 

Fs ·UV4-28(N07-22) 

Fs ·UV4-28(N07-23) 

Fs ·UV4-28(N07-24) 

Fs ·UV4-28(N07-25) 

Fs ·UV4-28(N08-1) 

Fs ·UV4-28(N08-Z) 

Fs ·UV4-28(N08-3) 

Fs ·UV4-28(N08-4) 

Fe ·UV4-Z8(N08-5) 

Fs ·UV4-28(N08-6) 

Fs ·UV4-28(N08-7) 

Fe ·UV4-28(N08-8) 

Fs ·UV4-Z8(N08-9) 

Fs ·UV4-28(N08-10) 

Fs ·UV4-28(N08-11) 

F~.UV4-28(N08-12) 

Fs ·UV4-28(N08-13) 

F~.UV4-28(N08-14) 

Fs ·UV4-28(N08-15) 

+ve(+2) 

+ve(+1) 

-ve 

-ve 

+ve(+4) 

+ve(+4) 

+ve(+Z) 

+ve(+2) 

+ve(+4) 

+ve(+2) 

+ve(+2) 

+ve(+4) 

+ve(+Z) 

+ve(+Z) 

+ve(+Z) 

+ve(+2) 

+ve(+Z) 

+ve(+2) 

+ve(+4) 

+ve(+2) 

+ve(+2) 

-

-

-

-
549 

577 

-
-

536 

-

-
429 

-

-

-

-
-

-

598 

-

-
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.s... . .... ~ I ... 

n1~~1nn11n1'~ OCw-l W-6 "a~ UV4-28 na18WUrr~18 NTG
• 

~ ~ q ­

U1~1rnn1~~ULUeL1aan (13 1U) 

i~8 TLC i~EI HPLC 

425. Fs ·UY4-28(N08-16) 

426. Fs ·UV4-28(N08-17) 

427. Fs ·UV4-28(N08-18) 

428. Fs ·UV4-28(N08-19) 

429. Fs ·UV4- 28(N08-20) 

430. Fs ·UV4-28(N08-21) 

431. Fs ·UV4-28(N08-22) 

432. Fs ·UV4-28(N08-23) 

433. Fs ·UV4-28(N08-24) 

434. Fs ·UV4-28(N08-25) 

435. Fs ·UV4-28(N08-26) 

436. Fs ·UV4-28(N08-27) 

437. Fs ·UV4-28(N08-28) 

438. Fs ·UV4-28(N09-1) 

439. Fs ·UV4-28(N09-2) 

440. Fs ·UV4-28(N09-3) 

441. Fs·UV4-28(NO~-4) 

442. Fs · UY4-28(N09-5) 

443. Fs ·UV4-28(N09-6) 

444. F s ·UV4-28(N09-7) 

445. Fs ·UV4-28(N09-8) 

+ve(+l) 

+ve(+2) 

+ve(+1) 

+ve(+4) 

+ve(+l) 

+ve(+4) 

+ve(+2) 

+ve(+2) 

+ve(+2) 

+ve(+2) 

+ve(+1) 

+ve(+2) 

+ve(+4) 

+ve(+2) 

+ve(+2) 

+ve(+4) 

+ve(+4) 

+ve(+2) 

+ve(+2) 

+ve(+2) 

+ve(+2) 

-

-

-

708 

-
713 

-

-

-

-

-

-
678 

-

-

611 

512 

-
-

-

-
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~1'1~~ 3.10(~a)".~~R11U.1U1'n'Un1,~i~n'~~ULUaL,ain (GA
3 

) ~a~.1Biu~'~~ 
J II • II .., III 
n1~~1nn1'n1'~ OCw-l W-6 "a~ UV4-28 na18WUrr~18 NTG

• 

i!it8 TLC i~8 HPLC 

446. F ·UV4-28(N09-9) +ve(+2) -s 

447. F ·UV4-28(N09-10) +ve(+4) 568s 

+ve(+4)448. F ·UV4-28(N09-11) 533s 

449. F ·UV4-28(N09-12) +veI+2) -s 

450. F ·UV4-28(N09-13) +ve(+2) -s 

451. F ·UV4-28(N09-14) +ve(+2) -s 

452. F ·UV4-28(N09-15) +ve(+l) -s 

+ve(+2)453. ·UV4-28(N09-16) -Fs 

+ve(+2)454. Fs ·UV4-28(N09-17) -

+ve(+2)455. F ·UV4-28(N09-18) -s 

+ve(+2)456. F ·UV4-28(N09-19) -s 

+ve(+2)457. F ·UV4-28(N09-20) -s 

+ve(+4)458. F ·UV4-28(N09-21) 505s 

459. F ·UV4-28(N09-22) -ve -s 

+ve(+2)460. F ·UV4-28(N09-23) -s 

+ve(+2)461. F ·UV4-28(N09-24) -s 

+ve(+2)462. F ·UV4-28(N09-25) -s 

+ve(+2)463. F ·UV4-28(N09-26) -s 

+ve(+2)464. F ·UV4-28(N09-27) -s 

+ve(+2)465. F ·UV4-28(N09-28) -s 
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.,j U~.. ~ ,.,j u ~ , 

11n~An1,.niilAfl\liuI'I1"1\1n 3.10 lii1RiilLAflna'1~\IIunnlii111nn1,.nA1l'1\11Utl' W-6,. , 
u q ~ q q ~ I _ 

OCw-1 "A~ UV4-28 iil1l'1 NTG "A~JJR11JJa'1JJ1,.n~Al'ln"~1ULUflL"AAnl~Ln1nu +4 

niila'flU'iill'I~;~UL51Ll'Ifl4'R"JJ1il'ln"1~~ (TLC) "51~JJ1nni1 700 ~Ain~JJ/il'l,.niila'8U 
, ,... ... ~ II , .. lJ 

i~l'Il~Ltlfl"~flJJ1U~~R1ii1'R"JJ1i~n"1~\II(HPLC) ~\I~JJiiI 6 a'11'1~Utl' "a~ti1JJ1iiilLaflni1 
. . 

4 ~.. ~ '.,j ...... ... u .,j q ~ q ~ 
L\IIflRiilLaflna'1l'1\11Utl'n~al'ln"iil1ULUflL"Aanlii1a'\la'iilna'n11~L~1'I1nU 'iiI~Ltl"~ULnl'lUR11JJa'1JJ1"fl 

, 'I , 

...... ... ~ ~,~ ~ 
iUn1,.~ai>ln"iiI'UL Ufl L,.aannua'1l'1\11UfI'~ \lI'IU Wibberel1a fugikuroi C ), OCw-1, W-6 ua~, 

4 !4 ~ .,j
UV4-28 LJJflL~l'I\liUfl1~1"L~a1iuL1a1 13 1U ~an1,.niilafl\lua'~\liu~1"1\1n 3.11 

.,j q ~ ......... ~, • .,j lJ 


~1"1\1n 3.11 Ltl"l'IULnI'lUR11JJa'1JJ1,.niun1,.~al'ln"iil1ULUflL,.aan~fl\la'1l'1\11utl'i~JJnl~11n
• 

.., Iv I.., 4 ~ v v ~ _ .." q 

n1,.na1I'1\11Urr~1~ NTG ua~~1un1"RiilLafln~u~UUa1LnI'lUnua'1l'1\11Utl'LiilJJ, , 

• ~ .,j
5l1ii1Un a ~,fla'1I'1\11Utl'

• 

... ... 
WH1,UL Ufl L,.,HW (GAa) 

~A an 1JJ I a~ "i~HI HPLC 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

.., (~ v 
a'18\11Utl'~\li>lU(C)

• 
OCw-1 

W-6 

UV4-28 

F1. W-6 1.5(4) 

F4 ·W-6(9) 

F4 ·OCw-1 (94) 

Fs . UV4-28(N05-11) 

Fs .UV4-28(N08-19) 

Fs .UV4-28(N08-21) 

560 

580 

593 

580 

636 

703 

658 

772 

702 

648 
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.,j ' ''' , ... ... 
,1ml1'l1~'t'I 3.11 WU11A'18WUtJ Fs UV4-28(N05-11) JJR11JJa'1JJ1'lrtA'~a'iI'Un1'lWalil 

I . 'I , 

.q, .q, 41.q, U '" .q,..,.q, , .... 11;1 ~ .., I,J .q, 'j "" 
n'l~,ULU~L'laan R~WaIil1~ 772 JJaan'lJJ/alil'l UIila'18UUtJULtlUA'18~UtJnwalila'1'lNU~~LnJJ, . 

v ~ v 

n~~1uA1L1~iu (bicaverin) 'UU1~~nJJ1nn1'~LtluU~"1'UnUIil~Un1'la'n~LLa~n1'ln1'" 
.q, i.oo I J. ~ &.II .., ~ q, U.q, ~ .... IJ tJ 

U'lA''t'ItJ,~1JJL~JJ1~'t'I,~U1JJ1La8~'U'l~~u~IilA'1~n'l'lJJ iI~uu,~1~u,1'lm1~n 2 a'18WUtJ't'I'" 

WaWa\il'l~~a~JJ1 A~ F
4 

.W-6(9) LLa~ Fs . UV4-28(N08-19) ~~Waliln'l~~ULU~L'laan1~ 
.q, .q,.... <CIllo ..... 

703 ua~ 702 JJaan'lJJ lalil'l \il1JJa1~U 

A'18iu~ F4.W-6(9)inHm~Liu'8~an11~ ~1U~1~lRla~ii~1~L,~ijL~UlIil1~~LLa~
• 'I 

~..... ~ tJ.., .., I!:! v ~ &JI' ..., , 4 . !l 
JJanam~n11tlRa18nUa'18WUu\il~IilU RBa'18WUtJ C LLa~a'18WUtJ W-6 LJJ~U1JJ1La8~'U~1~1'l 

• I • 

L~a1,~A';1~a'U~1~1'L~U~~JJW~~U LLa~L~BL:8~'U~1~1'lL:8~L~~ PDA w.JJLLitJ11il'U 
'I • 

JoCIiI I qI~t.I t.I I .qI4lII~ I tJ J<lII I .q, 

A'n11~'t'IJJLLa'~A'11~,~JJNIJJ ~LLa~~1Ua1~lRlauJJaJJ1~LnJJ 'uA'n11~'t'IJJLLa'~a'11~,~a'1JJ1'lrtWalil 
'I 

, v 

n'l~~ULU~L'la~n1~LWJJiUl~8W~1il1~n~ 835 ~aan1JJ/~\il'l 
. ... {

A'1Ua'1BWUtJ Fe .UV4-28(N08-19)
1 

.q,.q, tJ,qi q.., ~ tJ.., ..,,~ tJ 4 .." 

L'1ijLIilUl\il1~~LLa~JJanHm~n11tlRa18nuA'18WUtJlil~iilU R~a'18WUtJ C 
... ,.... J4 " <oj V ... , 
anHru~L~UABLJJBLa8~'U~1~1iL~a1,~a'i1~N'UB1~1'lL~a1U~8JJ1n U~8n11 F .W-6(9)

4 

F
4 

·W-6(9) 

5 alil'l ~~~a'U,~~i1~n1'lM1LUU~1U
'I 

F UV4-28(N08-19)JJ1Lilua'18iu~i~~u'Un1ina18iu~
5. 

~18 NTG ~t)1tJ 

.. v 
'1nn1'lnila~~~1alil'l1'lB~iil18n~~ F UV4-28 (N08-19) LJJB'i1' NTG

:5 • 

" v , ...... v .J.J 
R11JJLDJJDU\il1~'1il1JJ1rr'UnB 2.8 Wan1'ln~a~~LLa'~~'U\il111~'t'I 3.12 LLa~ 'ltln 3.5 

'I 
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.j
611'I1-ln 3.12 NTG 

('X,) 

0 4.0xl0
5 

100.0 

0.015 2.8xl0
5 

70.0 

0.029 2.3xl0
5 	

57.5 

0.044 	 1.6xl0
5 

40.0 
4­

0.058 9.7xl0 	 24.2 

0.074 6.5xl0
4-	

16.2 

0.088 	 5.2xI04- 13.0 
4­

0.103 4.3xl0 	 10.7 

0.118 	 2.1XI04- 5.2 
4­

0.132 1. Oxl0 	 2.5 
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o LI _ _.... . . .L..... . . _. _ ...l _ .. ..._ "_ 1 . .. __.. __...l_ ........_.L ___ ----L __._._ ... _.L.. . _ ._.~:~=~~~~~ 

o 0.0 it) 0,('29 0.044 0.06ll 0.074 0.088 0.103 O.I1fl O.131! 
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~ ..I ... ~ 4 ~ 
~1nn11Wtta~~a~111a~~1a~a~ F .UV4-28(N08-19)1u1Un 3.5 1~R~~aan~na11 

5 ~ 

~1~~1nn11na1eiurr1un1~R11U~~U~U~a~ NTG i~LL~ 0.0749-0.132 ~a~n1U/~aa~~1
• 

~ ~ 1 ~~~~~~111a~~1a,~~i1~ 2.5 -16.2 ~ U1n~~u~ 432 a18~UIT U1~a8~'Ua1~11 PDA wau, 
... 1 ... 

H1IT11i1 Ua~Kmt1amtll.l~~Nu'8 ~ n1'~"'I1ru~~UIIi1 "'I1niiul"U1a1f1WUITna18WUUn~~U~1J1, . . . 
..... ~ 1..1<>1 ......... ~ 
A~~aana1f1WUITnUR111J~1U11n'Un11WaAn'~"'IU~Ua~1aana~a~ 1~8La8~'Ua1~1'L~a1, ,~ . 

G! u.q, <III tJ "".q,.q, .q, q.q, , 

~~UI1a1 13 1U A1U1IT'U~a 2.4 "a~A'1"'1aaUU'1J1Il.1n1~"'IU~UaL1aan'~81ITnUla~fla,-

"I ... .. ~ 4 ~ ... 
IR'1J11Ii1n'1ww(TLC)A11J~B 2.5 L~aRMLaBn~UAU 

U~1U1~1f1iUIT~''''R1R111J L~1J~fJ~"'I~n'~~1JL ua L 1a~nUU~L~Un~~au (TLC) L thilu +ve( +5). , 
U1A'1"'11LR'1~"tl11J1Il.1n'~~ULuBL,a~n1u~1~~nl~a 1rrl~Lwa4waIJ1U~~R1~'R'1J11An'1w~ 

..I 
(HPLC) Wan11n~aB~U~~~'UA111~n 3.13 

..I ~ <>I ......... ~..I ... 
A1'1~n 3.13 u~~~anBrn~IAlau Ua~A11IJa11J11n'Un1'WaAn'~"'IULUaI1aanDB~Lna'1nLn~ 

&.II ( v.q, ( 

~1nn11na1f1WUIT~a~ F5.UV4-28(N08-19)~1f1 NTG 1LR11~~1~8 TLC ua~
• 

HPLC 

• ~ ..I 
a1~un 

~ ~ 1ellhawuIT
• 

~ <>I 

anBIl.I~IAlau tl11J11l.1~UL ua L ,a~u ( 131U) 

TLC HPLC 
...... ~ ... 
lJaan'lJ/aA' 

1. N5-1 a~11W,~1Ua1~IAlaU~~1~L"'I1ruL~1 
~ 

+ve(+3 ) -

2. N5-2 ~n11w,~1ua1~IRlaUa~1~L~1~L~1 
~ 

+ve(+3 ) -
3. N5-3 ~n11W,~1Ua1~IA'aU~~1~L"'I1ruL~1 

~ 
+ve(+3 ) -

4. N5-4 ~D11W,~1Ua1~IRlaUa~1~L"'I1ruL~1
'I 

+ve(+3 ) -

5. N5-5 aD11W,R1ua1~IAlaU~~1~L"'I1ruL~1 
~ 

+ve(+5 ) 630 

6. N5-6 ~~11W,~1Ua1~IAlaU~~1~L"'I1ruL~1
'I 

+ve(+4 ) -



TLC UA~HPLC 

• ~ .j ~ ~ i ~ "" a1RU'tl tla'1!'1'111Urr Amtlll~lR1Au 1J~JJ 11l1~1.l LUti L'H~~U ( 131U), 

TLC HPLC 
...... ...~ 

IJAAn"JJ/a~,. 

7 . N5-7 +ve(+4 )~n11W,R1U~1~lR1AU~~1~L'1~L~1 -
'I 

, .j~ " , ~' "8. N5-8 n1JJ~~!'I H11~1UA1~ JJ1~1~n1 --ve 

9. N5-9 +ve(+3 )~~11W,R1U~1~lRlaU~~1~L'1~L~1 -
'I 

10. N5-10 +ve(+3 )~~11W,~1U~1~lRlau~~1~L'1~L~1 -
'I 

11. N5-11 ~n11W,R1Ua1~lR1AU~~1~L'1~l~1 +ve03 ) -
'I 

12. N5-12 ~~11W,~1Ua1~lRiau~~1~L'1~L~1 +ve(+3 ) -
'I 

13. N5-13 ~~11W.~1Ua1~lR1AU~~1~L,1~L~1 +ve(+3 ) -
'I 

14. N5-14 +ve(+4 )~~11W,~1Ua1~lRiAUa~1~L'1~L~1 -
'I 

15. N5-15 ~D11W.~1U~1~lRlaU~~1~L,1~L~1 +ve(+4 ) -
'I 

16. N5-16 a~11W,R1Ua1~lR1AUa~1~L'1~L~1 +ve(+3 ) -
'I 

q1 I) I ~~ I '" ~ 
17. N5-17 +ve(+3 ) -a'~11W,~1UA1~lR1AU U1~L'''~L''1 

'I 

18. N5-18 +ve(+5 )~~11W,R1Ua1~lRiaU~U1~L'1~L~1 778 
'I 

19. N5-19 a~11W,R1U~1~lRiAU~U1~L'1~L~1 +ve(+3 ) -
'I 

20. N5-20 ~D11W,~1U~1~lR1AUa~1~L'1~L~1 +ve(+4 ) -
'I 

~ '" ...~ , ... ~ 21. NS-21 +ve(+3 ) -~11W.~1UA1~lRiAU U1~L'''~L''1 
'I 

22. N5-22 a~11W.~1Ua1~lRiAu~U1~L,1~L~1 +ve(+3 ) -
'I 

23. N5-23 ~~11W.~1Ua1~lRiAu~~1~L,1~L~1 +ve(+3 ) -
'I" 

24. NS-24 +ve(+3 )~~11W.~1U~1~lR1AUaU1~L,1~L~1 -
'I 

25. N5-2S ~n11W,~1Ua1~lR1AU~~1~L'1~L~1 +ve(+3 ) -
'I 
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TLC LLA~HPLC 

.... ..,j
a1&lUfl ~flA'1a~u.~, 

... .. 
amtlll~iRiau. tl;JJ11l1~1JL Ufl L'rAau. <131U.) 

TLC HPLC 
.. .. ... .. 
JJAan'rJJ/A~'r 

26. N5-26 ~~11~,~1U.~1~iRiaU~~1~L';~L~1
'I 

+ve(+3 ) -

27. N5-27 ;~11~,i1U~1~iRiaUa~1~L';~L~1
'I 

+ve(+2 ) -
28. N5-28 ;~11~,~1U.~1~iRlaU~~1~L';~L~1

'I 
+ve(+2 ) -

29. N5-29 ~~11~,~1u.a1~iRiAU~~1~L,1~L~1 
'I 

+ve(+3 ) -
30. N5-30 ~~11~,~1U.~1~iRiAUa~1~L,1~L~1 

'I 
+ve( + ) -

31. N5-31 ~~11~,~1U.~1~iRiAUa~1~L,1~L;1 
'I 

+ve(+3 ) -

32. N5-32 ~n11~,~1u.a1~iRiAUa~1~L,1~L;1 
'I 

+ve(+3 ) -

33. ' N5-33 ;~11~,~1U.~1~iRiau;~1~L,1~L~1 
'I 

+ve(+3 ) -

34. N5-34 an11~,~1u.a1~iRiAU~~1~L';~L~1 
'I 

+ve(+3 ) -
35. N5-35 ;~11~,~1U.~1~iRiAU~~1~L';~L~1

'I 
+ve(+3 ) -

36. N5-36 an11~,~1U.~1~iRiAU~~1~L,1~L~1
'I 

+ve(+3 ) -

37. N5-37 a~11~,~1u.a1~i~iAUa~1~L';~L~1
'I 

+ve(+3 ) -
38. N5-38 ;n11~,~1U.~1~iRiaUa~1~L,1~L~1

'I 
+ve(+3 ) -

39 N5-40 an11~,~1u.a1~iRiAUa~1~L,1~L~1 
'I 

+ve(+4 ) -

40. N5-41 a~11~,~1U.~1~iRiAUa~1~L,1~L~1
'I 

+ve(+5 ) 782 

41. N5-42 aD11~,~1u.a1~iRiAUa~1~L,1~L~1
'I 

+ve (+4 ) -

42. N5-43 ;n11~,~1u.a1~iRiAUa~1~L';~L~1
'I 

+ve(+3 ) -

43. N5-44 ;~1~LLUU.'r1U~1u.a1~iRiau;~1~i~i1 +ve(+3 ) -

44. N5-45 ~~11~,~1u.a1~iRiaUa~1~L,;~i1 
'I 

-ve -
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TLC tLA~HPLC 

• ~ .,j ~ ..~ ~, 
A1~Un fla18WUtJ, An~fII~1R1Au tJ11J1f11~ULUflL')AaU ( 131U) 

TLC HPLC 
'" '" ... '"IJAAn'UJ/A5I'I 

45. N5-46 

46. N5-47 

47. N5-413 

48. N5-49 

49. N5-50 

50. N5-51 

51. N5-52 

52. N5-53 

53. N5-54 

54. N5-55 

55. N5-56 

56. N5-57 

57. N5-58 

58. N5-59 

59. N5-60 

60. N5-61 

61. N5-62 

62. N5-63 

63. N5-64 

~n11~.~1Ua1~lR1AU~~1~L,i~L~1
'I 

an11~.~1U~1~lRlaU~~1~L,i~L~1
'I 

an11~.~1U~1~lR1AU~~1~L,1~L~1
'I 

~n11~.~1U~1~lR1AU~~1~L,i~L~1
'I 

~n11~.~1Ua1~lR1AUa~1~L,i~L~1
'I 

an11~.~1U~1~lR1Aua~1~L,i~L~1
'I 

in11~.~1Ua1~iRiAUi~1~L,1~L~1
'I 

in11~.~1U~1~lR1Aui~1~~,1~L~1
'I 

in11~.~1Ua1~lR1Aui~1~L,1~L~1
'I 

in11~.~1Ua1~lR1Aui~1~L,1~L~1
'I 

iD11~.~1Ua1~lR1Aui~1~L,1~L~1
'I 

in11~.R1Ua1~lR1Aui~1~L,1~L~1
'I 

iD11~.~1Ua1~lR1Aui~1~L,1~L~1
'I 

~n11~.R1Ua1~lRiAui~1~L,1~L~1
'I 

in11~.~1Ua1~lRlaui~1~L,1~L~1
'I 

~D11~.~1Ua1~lRiaui~1~L,1~L~1
'I 

iD11W.~1Ua1~lR1AU~~1~L,1~L~1• 
in11w,~1Ua1~lR1Auiu1~L,i~L~1

'I 

~n11~,~1Ua1~iRiAUa~1~L'1~L~1
'I 

+ve(+4 ) 

+ve(+5 ) 

+ve(+4 ) 

+ve(+3 ) 

+ve(+3 ) 

+ve(+4 ) 

+ve(+4 ) 

+ve(+3 ) 

+ve(+2 ) 

+ve(+3 ) 

+ve(+1 ) 

+ve(+3 ) 

+ve(+3 ) 

+ve(+3 ) 

+ve (+4 ) 

+ve(+2 ) 

+ve(+2 ) 

+ve(+1 ) 

+ve(+2 ) 

-
806 

-

-

-

-

-

-

-

-

-

-

-

-

..: 

-

-

-

-
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~1'1~~ 3.13(~8)u.~~inam~IRla~ ua~R11U.1U1'n'un1'~~~n'~~ULU8L,a~nD8~L~B'1 
~L iiw;nnn1'na1e~UtI'lItl~ F5. UV4-28 (N08-19) ~1fl NTG 1LR'1~~I~fl

• 
TLC ua~HPLC 

. ~ ..\ ~ ..~ ~,rl.1e'lllUtJ anam~IRlau~1"un tl;u1m~UL Ufl L,a~u <131U)• 

TLC HPLC 
... ... ... ... 
uaan'u/~~, 

64. NS-6S ~'lI11~,~1ua1~IRl~~~~1~L'1~L~1 +ve(+3 ) -
'I 

• ..\~ ., I a ... ~ 6S. NS-66 +ve(+l ) -n1U~~8 U~~~1ua1~ U"4L"~L'1 

66. NS-67 a'll11~,~lua1~IRla~a~1~L,i~L~1 +ve(+3 ) -
'I 

67. NS-68 +ve(+4 )a'll11~,~1ual~IRl~~a~1~L,i~L~1 -
'I 

68. NS-69 +ve(+S )a'll11~,~lual~IRlaUa~1~L'1~L~1 824 
'I 

69. NS-70 ~'lI11~,~1ua141RlaUa~1~L11~L~1 +ve(+2 ) -
'I 

70. NS-71 +ve(+2 )~'lI11~,~1ua1~IRla~a~1~L11~L~1 -
'I 

71. NS-72 +ve (+4 )a'll11~,~1ua1~IRla~a~1~L11~L~1 -
'I 

72. NS-73 a'll11~,~1ua141Rla~i~14L11~L~1 +ve(+3 ) -
'I 

73. NS-74 +ve(+S )i'll11~,~1ua1~IAla~i~1~L1i~L~1 81S 
'I 

74. NS-7S +ve(+3 )a'll11~,~1ua1~IRlaUa~1~L'1~L~1 -
'I 

7S. NS-76 +ve(+4 )i'll11~,~1ua1~IR1aui~1~L11~L~1 -
'I 

76. NS-77 +ve(+2 )a'll11~,~1ua1~IAla~~~1~L11~L~1 -
'I 

77. NS-78 +ve(+3 )a'll11~,~1ua1~IRla~a~1~L1i~L~1 -
'I 

78. NS-79 +ve(+3 )a'll11~,~1ua1~IRla~~~1~L11~L~1 -
'I 

79. N5-80 +ve(+3 )a'll11~,~1ua1~iRiaua~1~L1i~L~1 -
'I 

80. NS-81 +ve(+2 )a'll11~,~1ua1~IRiaUa~1~L1i~L~1 -'I . 

81. NS-82 +ve(+3 )~'lI11~,~1ua1~IRiaUa~1~L1i~L~1 -
'I a ., I "a I ... ~82. NS-83 +ve(+2 ) -'lI11~,~1ua1~iAiau U1~L"~L'1 
'I 
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TLC LLA~HPLC 

.... .,j ~ ... ( ... '" 
,n~un illi1 t'!\IIu.n iilmtlll~iAiiilU. 1.l1JJ11l1~UL UB L,.iilau. <131U.)• 

TLC HPLC 
....... ..

JJiiliiln,.JJ/,UI,. 

83. N5-84 aD11~,M1u.a1~iRiiilUaU1~L,1ijH1 +ve(+3 ) -
'I 

84. N5-85 ~D11~,M1U.~1~iRiiilUaU1~L,1~L11 +ve(+2 ) -
a 

'I 

II "'a....I ~85. N5-86 +ve(+2 )D11~~1U.iil1~iRiiilU. L"iilB~L'''~L''1 -
'I 

86. N5-87 aD11~,M1u.a1~iRiiilUaU1~L,1~L11 +ve(+2 ) -
'I 

~ II I "'~ I .. ~ 87. N5-88 +ve(+3 )D11~,~1U.iil1~iAiiilU. JJ1~L'''ijL''1 -
'I 

88. N5-89 ~D11~,~1u.a1~iAiiilUa~1~L,1~L~1 +ve(+3 ) -
'I 

~ II I "'~ , .. ~ 89. N5-90 +ve(+3 ) -D11~,~1U.iil1~iRiAU. JJ1~L'''~L''1 
'I 

~ II, "'~ '" .. ~90. N5-91 +ve(+3 )D11~,~1U.iil1~iRiAU. R"JJL'''~L''1 -
'I 

91. N5-92 ~D11~,M1u.a1~iRiiilU~~1~L,1ijL~1 +ve(+3 ) -
a 'I 

II, "'~ , .. ~ 92. N5-93 +ve(+3 )D11~,~1U.iil1~iRiiilU. JJ1~L'''ijL''1 -
'I 

93. N5-95 ~~1~~,M1u.a1~~~1~U~~i~L~1 +ve(+3 ) -
'I 

~ II "'~' ~I ..94. N5-97 +ve(+3 )D11~,~1U.iil1~iRiiilU. JJ1~L'''~L''1 -
'I 

~ AI, "'a I .. ~ 95. N5-98 +ve(+3 )D11~,~1U.A1~iRiAU. JJ1~L'''~L''1 -
~ 

'I 

II "'a' .. ~I96. N5-99 +ve(+3 )D11~,~1U.iil1~iRiau. JJ1~L,"~L"1 -
'I 

"'a'"a II' ~97. +ve(+3 )N5-100 D11W,~1U.iil1~iRiau. JJ1~L'''ijL''1 -
a 

'I 

II "'a....I ~98. N5-101 +ve(+3 )D11W~1u.a1~iRiau. L"aB~L~"ijL"1 -
'I 

a II, "'a I .. ~ 99. +ve(+3 )N5-102 D11~,~1u.a1~lRiau. JJ1~L'''ijL''1 -
'I 

"'a' ~a II' ..100. +ve(+3 )N6-1 D11~,~1u.a1~lRiau. JJ1~L'''ijL''1 -
'I 

"'a' ~a II, ~101. +ve(+3 )N6-2 D11~,~1u.a1~lRiau. JJ1~L'''ijL''1 -
'I 
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'" ... ... I ...... I 
nLn~'1nn11na18WU~DB~ FB.UV4-28(N08-19)~18 NTG 1LR11~~1~8 

TLC LLI'l~HPLC 

• ... .,j 
1'l1~Un 

~ ...,tla18WU1J 
. I 

... . .. 
amtll&~IRll'lu tl1JJ11ll~UL UB L 1aaU (131U) 

TLC HPLC 
... ... ... ... 
JJaan1JJ/a6l1 

102. N6-3 an11~,~1Ua1~IRlaUa~1~L'1ijL~1
'I 

+ve(+5 ) 861 

103. N6-4 an11~,R1Ua1~IR1AUa~1~L'1ijL~1
'I 

+ve(+3 ) -
104. N6-5 aD11~,~1Ua1~IR1Aui~1~L'1~L~1 +ve(+l ) -
105. N6-6 

'I

i '" I ~i I '" ~ D11~,~1UA1~IRlau JJ1~L'1ijL11
'I 

+ve(+4 ) -
106. N6-7 iD11~,R1Ua1~IRlaUa~1~L'1~L~1

'I 
+ve (+4 ) -

107. N6-8 an11~,R1Ua1~IR1aUa~1~L'1~L~1
'I 

+ve(+3 ) -

108. N6-9 aD11~,R1Ua1~IR1AU~~1~L'1~L~1
'I 

+ve(+3 ) -

109. N6-10 aD11~,R1Ua1~1RlI'lUa~1~L'1~L~1
'I 

+ve(+3 ) -

110. N6-11 aU11~,R1Ua1~IR1Aua~1~L'1~L~1
'I 

+ve(+3 ) -

11I. N6-12 iD11~,R1Ua1~1R1Aua~1~L'1~L~1
'I 

+ve(+3 ) -
112. N6-13 

~ .... ..~. ... ~ 
D11~,~1ua1~IR1Au JJ1~L'1~L11 +ve(+3 ) -

113. 

114. 

115. 

N6-14 

N6-15 

N6-16 

'I 

a .... "a' ... ~ U11~,~1UA1~IR1AU JJ1~L'1~L11
•i tJ 1 ~i I '" ~ 

D11~,~1UA1~1R1au JJ1~L'1~L11
•i SJ I ""i I ~.::

n11~,~1ua1~1R1AU JJ1~L'1~L11 

+ve(+3 ) 

+ve(+3 ) 

+ve(+3 ) 

-
-

-
'I 

116. 

117. 

N6-18 

N6-19 

iU11~,~1ua1~1R1AUi~1~L'1~L~1
• 

i .... "a' ... ~ D11w,~1ua1~IR1AU JJ1~L,1ijL11 

+ve(+3 ) 

+ve(+3 ) 

-

-
. 'I 

118. N6-20 aD11W,~1ua1~1R1Aui~1~L'1~L~1
'I 

+ve(+3 ) -
119. N6-21 aD11W,R1ua1~1R1Aui~1~L'1~L~1

'I 
+ve(+3 ) -

120. N6-22 iD11w,~1ua1~IR1Aui~1~L'1~L~1
'I 

+ve(+3 ) -
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TLC ua~HPLC 

• ~ .a ~ "" il161Un ~aa'1eWU~., amtfll~iRiau lliJ.l1t¥~UL ua L 'Jaau ( 131U) 
-

TLC HPLC 
........ ....
~ 

J.lIH~n'JJ.I/IHiI'J 

au, ""a' .... ~121. N6-23 +ve(+3 )D11~,611ua1~iRiau J.l1~L''J~L'J1 -
'f 

au, ""a' .... ~122. N6-24 +ve(+5 )D11~,611Uil1~lRiau J.l1~L''J~L'J1 815 
'f 

au, ""a' .. ~123. N6-25 +ve(+3 )D11~,611ua1~iRiau J.l1~L''J~L'J1 -
a 

'f 

..., ""a' .... ~124. N6-26 +ve(+3 )D11w,611ua1~iRlau J.l1~L''J~L'J1 -
'f 

125. N6-27 +ve(+3 )aD11w,~1ua1~iRiaua~1~L,i~L~1 -
'f 

au, ""a' .... ~126. N6-28 +ve(+3 )D11w,611ua1~iRiau J.l1~L''J~L'J1 -
a 

'f 

..., ""a' .. ~127. N6-29 D11w,611ua1~iRiau J.l1~L''J~L'J1 +ve (+4 ) -
'f 

au, ""a' .... ~128. N6-30 +ve(+3 )D11w,611ua1~lRlau J.l1~L''J~L'J1 -
'f 

au, ""a' .... ~129. N6-31 +ve(+3 )D11w,611ua1~iRiau J.l1~L''J~L'J1 -
'f 

au, ""a' .... ~130. N6-32 +ve(+3 )D11w,611ua1~iRlau J.l1~L''J~L11 -
'f 

au, ""a' .. ~131. N6-33 +ve(+3 )D11~,611ua1~iRiau J.l1~L''J~L'J1 -
'f 

132. N6-34 aD11~,~1ua1~iRiaua~1~i~i1 -ve -
'f 

au, ""a' .... ~133. N6-35 +ve(+3 )D11~,611ua1~lRiau J.l1~L''J~L'J1 -.. 
au, ""a' .... ~134. N6-36 +ve(+3 )D11~,611ua1~iRiau J.l1~L''J~L'J1 -.. 
a ..., ""a' .. ~135. N6-37 +ve (+1 )D11~,611ua1~iRiau J.l1~L''JijL'J1 -

'f

i tJ. ~i I ... ~136. N6-38 +ve(+3 )D11~,611ua1~iRiau J.l1~L''JqL'J1 -.. 
au, ""a' .... ~137. N6-39 D11~,611ua1~iRiau J.l1~L''JqL'J1 +ve(+3 ) -

'f 

au, ""a' .... ~138. N6-40 +ve(+3 )D11w,611ua1~iRiau J.l1~L''JijL'J1 -.. 
au, ""a' .... ~139. N6-41 +ve(+4 )D11w,611ua1~iRiau J.l1~L''JqL'J1 -.. 
au, ""a' .... ~140. N6-42 D11w,611ua1~iRiau J.l1~L''JqL11 +ve(+4 ) -.. 



90 

~ ~ ~ , u ~ , 

nLn~'1nn11na18WU~Da~ FB.UV4-28(N08-19)~18 NTG 1LR11~"1~8 

TLC LLa~HPLC 

. ~ ~ 
a1~1Jn 

~ ~,m1'18WUtJ, 
~ ... 
Amtlll~1R1au 1.l1Jl11l1~1JL lHI L 1aaU <131U) 

TLC HPLC 
~ ~ ~ ~ 

JJAAn1Jl/a~1 

141. N6-43 au, "'a 4 ~ c!
n11W~1ua1~1R1AU L"aa~L,1ijL11 

'I 
-ve -

142. N6-44 aD11W,~1ua1~1R1aUa~1~L'1~L~1
'I 

+ve(+3 ) -

143. N6-45 aD11W~1ua1~a~1~1~~1 
'I 

+ve(+3 ) -
144. N6-4S aD11w,~1ua1~1R1aua~1~L,i~L~1

'I 
+ve(+3 ) -

145. NS-48 aD11w,~1ua1~1R1aua~1~L,i~L~1
'I 

+ve(+3 ) -
14S. NS-49 aD11w,~1ua1~1R1aua~1~L,i~L~1

'I 
+ve(+5 ) S95 

147. NS-50 au, "'a . ~ c!
D11w,~1ua1~1R1au Jl1~L,1~L11 

'I 
+ve(+3 ) -

148. NS-51 aD11w,~1ua1~1R1au~~1~L,i~L~1
'I 

+ve(+3 ) -
149. NS-52 au, "'a . ~ c! 

D11W,~1UA1~1R1au Jl1~L'1~L11 
'I 

+ve(+3 ) -
150. NS-53 aD11w,~1ua1~1R1aua~1~L,i~L~1 +ve(+4 ) -
151. NS-54 

'I 

a v. "'a' ~ c!D11w,~1ua1~1R1AU Jl1~L,1~L11 +ve(+3 ) -
152. NS-55 

'I 

.qf II, ~i · "'" ~ 
~D11w,~1ua1~1R1au Jl1~L,1~L11 

'I 
+ve(+4 ) -

153. NS-5S aD11W,~1ua1~1R1aUa~1~L'1~L11
'I 

+ve(+3 ) -
154. N6-57 a' v, "'a ~ c!

Jl1~W,~1UA1~1R1au D11L'1~L11 
'I 

+ve(+5 ) 834 

155. NS-58 a v. "'a . ~ c!
n11w,~1Un1~1R1au Jl1~L,1~L11 

'I 
+ve(+3 ) -

15S. NS-59 aD11w,~1ua1~1R1aua~1~L,i~L11
'I 

+ve(+3 ) -

157. NS-SO an11w,~1ua1~1R1aua~1~L,i~L11 +ve(+l ) -

158. NS-Sl 
'I

it t), qa I "'" ~ 
D11w,~1ua1~1R1au JJ1~L,1~L11 +ve(+3 ) -

159. NS-S2 

'I 

a v, "'a ' ~ c!n11w,~1ua1~1R1au Jl1~L,1~L11 
'I 

+ve(+3 ) -
lS0. NS-S5 au, "'a ' ~ c!

D11W,~1Un1~1R1au Jl1~L,1~L11 
'I 

+ve(+5 ) 704 
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TLC LLA~HPLC 

• " ..I
A1611.Jn ~ ",eJa18WUtf, 

" <I
Amtlll~1R11lU tJ1JJ11U~1JL UeJ L'J1l~U <131U) 

TLC HPLC 

... ... " ... 
JJA A n 'JJJ I !Hil 'J 

lSI. NS-SS aD11~,~1Ua1~iR1AUa~1~L'1qL;1
'I 

+ve(+4 ) -
lS2. NS-S7 an11~,~1Ua1~iRiAUa~1~L'1~L;1

'I 
+ve(+3 ) -

lS3. NS-70 a I) I <la I ... ~ 
n11~,~1UA1~1R1AU JJ1~L,'J~L'J1 

'I 
+ve(+3 ) -

164. NS-71 an11~,~1Ua1~iR1AUa~1~L'1~L;1
'I 

+ve(+3 ) -

lS5. NS-72 aD11~,~1Ua1~iRiIlUa~1~L'1ijL;1
'I 

+ve(+3 ) -

lSS. NS-73 • ..I a I) I <la I)

n1JJ~~8 LL~~~1UA1~iRiAU LL~~1M~1 -ve -
lS7. NS-74 a OJ I <la I ... ~ 

n11~,~1UIl1~1R1IlU JJ1~L,'J~L'J1 
'I 

+ve(+3 ) -
lS8. NS-75 aD11~,~1ua1~iR1AUa~1~L'1~L~1

'I 
+ve(+3 ) -

lS9. NS-7S 
a I) I <la I ... ~ 
n11~,611UA1~iRiIlU JJ1~L,'J~L'J1 

'I 
+ve(+3 ) -

170. NS-77 aD11~,~1ua1~1R1AUa~1~L'1~L~1
'I 

+ve(+4 ) -
17I. NS-78 an11~,~1ua1~iR1aUa~1~L'1qL~1

'I 
+ve(+5 ) 704 

172. NS-79 a ., I <la .. ~ 
n11~JJ611UA1~iRiAU LL61~L,'JqL'J1 

'I 
+ve(+5 ) 778 

173. NS-80 an11~,~1ua1~1R1AUa~1~L'1~L11
'I 

+ve(+4 ) -
174. NS-81 an11~,~1ua1~1R1AUa~1~L'1~L~1

'I 
+ve(+3 ) -

175. 

176. 

177. 

178. 

179. 

NS-82 

NS-83 

NS-84 

NS-85 

NS-8S 

a ., I <la I ... ~ 
n11~,~1UA1~iR1AU JJ1~L,'J~L'J1

• 
a OJ I <la I ... ~ 
D11~,~1UA1~1RiAU JJ1~L,'J~L'J1

• 
a I) I <la I ... ~ 
D11~,611UA1~iR1AU JJ1~L,'JqL'J1

• 
~ SI. .qIi I .q, ~ 
D11~,~1UA1~iR1au JJ1~L,'J~L'J1

• 
a I) I <la I .. ~ 
n11~,~1UA1~iRiAU JJ1~L,'JqL'J1• 

+ve(+3 ) 

+ve(+2 ) 

+ve(+3 ) 

+ve(+1 ) 

+ve(+3 ) 

-

-

-
-

-
180. NS-87 an11~,~1ua1~1R1AUa~1~L'1qL~1

• 
+ve(+3 ) -
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..I ... ., , "'" ,
nLn~'1nn11na18~U~DB~ F3.UV4-28(N08-19)~18 NTG 1LR11~~i~8 

TLC ua~HPLC 

. ., ..I 
a1~un ~ .,'Ba18WU1l' 

i 

., ... 
afl1tlll~iRiau l.I'Jl11l1~1JL1JflLniu <131U) 

TLC HPLC 
... ... ., ... 
Jlaan1Jl/~lil1 

181. N6-88 a '" "'a I ... <!D11w,~1ua1~iRiau Jl1~L,1~L11 
'I 

+ve(+3 ) -
182. N6-89 an11w,~1ua1~lRiaUa~1~L'1~L~1

'I 
+ve (+1 ) -

183. N6-90 . ..Ia I II I a I " 

n1Jl~~8 Jl1~~1Ua1~ Jl1~i~n1 +ve(+l ) -
184. N7-1 a II I "'a I ... <!

D11w,~1ua1~iRiau Jl1~L'1~L11 
'I 

+ve(+2 ) -
185. N7-2 aD11~,~1U~1~iRiaUa~1~L"~L~1

'I 
+ve(+5 ) 778 

186. N7-3 a II I "'a I ... <!
D11w,~1ua1~iRiau Jl1~L,1~L11 

'I 
+ve03 ) -

187. N7-4 aD11W,~1ua1~iRlaUa~1~L,,~i;1 
'I 

+ve(+3 ) -
188. N7-5 a '" "'a I ... <!D11~,~1ua1~iRiau Jl1~L,1~L11 

'I 
+ve(+3 ) -

189. N7-6 a '" "'a I ... <!D11w,~1ua1~iRiau Jl1~L,1~L11 
'I 

+ve(+3 ) -
190. N7-7 a II I "'a I ... <!

D11~,~1ua1~iRiau Jl1~L,1~L11
• 

+ve(+3 ) -
191. N7-8 aD11W,M1ua1~iRiaUa~1~L"~L;1• 

+ve(+3 ) -
192. 

193. 

194. 

N7-9 

N7-10 

N7-11 

a '" "'a I ... <!D11w,~1ua1~iRiau Jl1~L,1~L11
•a '" "'a I ... <!D11w,~1ua1~iRlau Jl1~L,1~L11
• 

a II I "'a I ... <!
D11w,~1ua1~iRlau Jl1~L,1~L11

• 

+ve(+3 ) 

+ve(+3 ) 

+ve(+3 ) 

-
-

-

195. N7-12 a '" "'a I ... <!D11w,~1ua1~iRiau Jl1~L,1~L11
• 

+ve(+3 ) -
196. 

197. 

198. 

199. 

200. 

N7-14 

N7-15 

N7-17 

N7-18 

N7-19 

a '" "'a I ... <!D11w,~1ua1~iRiau Jl1~L'1~L11• 
a II I "'a I ... <!
D11~,~1ua1~lRlau Jl1~L,1~L11• 

a II I "'a I ... <!
D11w,~1ua1~lRiau Jl1~L,1~L11

•a '" "'a I ... <!D11w,~1ua1~iRiau Jl1~L,1~L11
•a II I "'a I ... <!D11~,~1ua1~iRiau Jl1~L'1qL11
• 

+ve(+3 ) 

+ve(+5 ) 

-ve 

+ve(+3 ) 

+ve(+3 ) 

-
713 

-
-
-
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.j .. "' ( II.. ( 

nLn~'1nn11n~1B~uqDB~ F5.UV4-28(N08-19)~1B NTG 1LR11~~i~B 

TLC IL~~HPLC 

• "' .j 
~1~un 

~ "' (BIi1~'WUn
• 

"' ..
~mtlll~iRi~u tl1J.1101~ULUBL1~~U · (131U) 

TLC HPLC 
.... "' .. 
J.I'H~n1J.1/'HI1 

201. N7-20 a II, "a' .. ~ ~11~,~1ua1~iRi~u J.l1~L'1~L11 +ve(+3 ) -

202. N7-21 

'I 

a II, "a' .. ~ D11~,~1ua1~iRiau J.l1~L'1~L11 +ve(+3 ) -

203. N7-22 

'I 

a ", "a' .. ~ D11~,~1ua1~iRi~u J.l1~L'1~L11 +ve(+4 ) -
204. N7-24 

'I 

a II' "a'" ~D11~,~1ua1~iRiau J.l1~L'1~L11 +ve(+3 ) -
205. N7-25 

'I 

a II' "a' .. ~ D11~,~1ua1~iRiau J.l1~L'1~L11 
'I 

+ve(+2 ) -
206. N7-26 aD11~,~1U~1~iRiaUa~1~L'1~L~1 +ve(+2 ) -
207. N7-27 

'I 

a IJ, "a'" ~D11~,~1ua1~iRiau J.l1~L'1~L11 
'I 

+ve(+3 ) -
208. N7-29 JD1~~,~1U~1~iRiaUa~1~L'1~L~1

'I 
+ve(+4 ) -

209. N7-30 a 1.1 I "'a' ~ ~ D11~,~1ua1~iRiau J.l1~L'1~L11 +ve(+3 ) -
210. N7-31 

'I 

a II, "a'" ~D11~,~1ua1~iRiau J.l1~L'1ijL11
'I 

+ve(+3 ) -

211. N7-32 aD11~,~1U~1~iRiaUa~1~L'1ijL~1 +ve(+3 ) -
212. N7-33 

'I 

a II' "a'" ~D11~,~1ua1~iRiau J.l1~L'1ijL11
'I 

+ve(+5 ) 853 

213. N7-36 aD11~,~1U~1~iRiaUa~1~L'1~L~1 +ve(+3 ) - -

214. N7-37 

'I 

a II' "a' .. ~ D11~,~1ua1~iRiau J.l1~L'1~L11 
'I 

+ve(+3 ) -
215. N7-38 aD11W,~1U~1~iRi~Ua~1~L'1ijL~1 +ve(+5 ) 778 

216. N7-39 

'I 

a II, "a' .. ~ D11w,~1ual~iRiau J.l1~L'1~L11 
'I 

+ve(+3 ) -
217. N7-40 aD11W,~1U~1~iRiaUa~1~L'1~L~1 +ve(+3 ) -
218. . N7-41 

'I 

a II, "a'" ~D11~,~1ua1~iRiau J.l1~L'1ijL11 +ve(+3 ) -
219. N7-42 

'I 

a II, "a'" ~D11~,~1ua1~iRi~u J.l1~L'1ijL11 +ve(+3 ) -
220. N7-43 

'I a .., I "'a' ~ ~ D11~,~1ua1~iRiau J.l1~L'1~L11 
'I 

+ve(+3 ) -
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~..... ~ . . o( .~ 

lla~-lamtll!~iR1au IlA~R11IJa11J1'H"Un1'HJ~liIn'H'~1H Ufl L'JA~niHI-l L~fl'J1 
.J...,I ...... I 
nLn~'1nn1'JnA1aWU~n8-l F5.UV4-2B(NOB-19)~1a NTG 1LR'J1~~i~a 

TLC !!A~ HPLC 

• ., .J 
,n~1Jn 

TLC HPLC .... ., ... 
lJaan'JlJ/alil'J 

~ .... I "'~ I ... <! +ve(+3)261. -N7-90 n11W,~1Ua1-liRiAU 1J1-lL,'J~L'J1 
'I 

+ve(+3)262. NB-2 ~n11w,~1Ua1-liRiaU~~1-lL,i~L~1 -
'I 

+ve(+3 )263. N8-3 -an11W,~1Ua1-liRiaU~~1~L'1~L~1.. 
+ve(+3 )264. NB-4 ~D11W,~1Ua1-li~iaUa~1-lL'1~L~1 -

'I 

+ve(+3 )265. ~D11w,~1Ua1-liRiaU~~1-lL,i~L~1 -NB-5 
'I 

266. +ve(+4 )N8-6 an11W,~1Ua1-liRiaU~~1-lL'1~L~1 -
'I 

267. +ve(+3 ) -NB-7 an11W,~1Ua1-li~iaU~~1-lL'1~L~1
'I 

+ve(+3 )26B. -N8-8 ~D11W,~1U~1-li~iaUa~1-lL'1~L~1
'I 

269. +ve(+3 )N8-9 an11W,~1U~1-l1~iaU~~1-lL';~L~1 -
'I 

a ... "'~ I .. <!I +ve(+3 )270. D11w,~1Ua1-l1~iau 1J1-lL,'J~L'J1N8-10 -
'I 

a ... "'~ I .. <!I +ve(+3 )271. D11w,~1Ua1-l1Riau 1J1-lL,'J~L'J1N8-11 -
'I 

+ve(+3 )272. N8-12 ~n11w,~1U~1-li~1aU~~1-lL';~L~1 -
'I 

+ve(+3 )273. gn11W,~1Ua1-l1R1aU~~1~L';~L~1 -N8-13 
'I 

274. +ve(+4 ) -N8-14 aD11W,~1U~1-l1RiaUa~1-lL';~L~1
'I 

+ve(+3 ) -275. NB-15 an11w,~1U~1-li~1aUa~1-lL'1~L;1
'I 

+ve(+5 )276. aD11W,~1U~1-l1RiaUa~1-lL'1ijL;1N8-16 732 
'I 

+ve(+3) -277. N8-17 ~D11W,~1U~1-l1~1aUa~1-lL'1~L~1
'I 

278. +ve(+3 )aD11w,~1ua1-liR1aUa~1-lL,i~L;1N8-18 -
'I 

a ... "'a I .. <!I +ve(+3 )279. n11w,~1Ua1-l1R1au 1J1-lL,'J~L'J1N8-19 -
'I 

280. +ve(+3 )N8-20 an11w,~1Ua1-li~iaUa~1-lL'1~L11 -
'I 
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~1'1~~ 3.13(~a) u~~~in~w~'R'a~ Ua~R11~~1~1'fl'Un1'W~~n'~~ULUaL,ainDa~Lla'1 
..I .. ~ i ..... i 
nLn~,1nn1'na18~UrrDa~ F5.UV4-2B(NOB-19)~18 NTG 1LR'1~~'~8

• 
TLC lla~ HPLC 

• ~ ..I 
a1~lJn 

~ ~ i
fl~18"Urr

• 
~ '" an~w~'Rlau tl;~1w~uLUaL,aiu(13 1U) 

TLC HPLC 
.. .. ~ .. 
~,HW'~/a~, 

2B1. NB-21 aD11W,~1Ua1~'Rla~i~1~L';~L~1
'I 

+ve(+3 ) -
2B2. NB-22 aD11W,~1Ua1~'Rla~a~1~L';~L~1

'I 
+ve(+3 ) -

283. NB-23 aD11W,~1Ua1~'R'aUa~1~L';~L~1 +ve(+4 ) -
284. N8-24 

'I 

i ... I "'a I .. <!D11w,~1Ua1~IR'aU ~1~L,'~L'1 +ve(+3 ) -

285. N8-25 

'I 

a ... I "'a I .. <!D11w,~1ua1~IR'au ~1~L"~L'1 +ve(+3 ) -

286. N8-26 

'I 

a ... I "'a I .. <!D11w,~1ua1~'Rlau ~1~L,'~L'1 
'I 

+ve(+3 ) -

287. NB-27 aD11W,~1ua1~'R'aui~1~L';~L~1
'I • 

+ve(+3 ) -
28B. N8-2B aD11W,~1ua1~'R'aU~~1~L';~L~1

'I 
+ve(+l ) -

289. N8-29 aD11W,~1ua1~'R'aUa~1~L'1~L~1
'I 

+ve (+4 ) -
290. N8-30 aD11W,~1ua1~'R'aUa~1~L'1~L~1

'I 
+ve(+3 ) -

291. N8-31 aD11W,~1ua1~IR'aUa~1~L'1~L~1
'I 

+ve(+3 ) -
292. N8-32 an11w,~1ua1~IR'aui~1~L'1~L~1.. +ve(+3 ) -

293. U8-33 an11w,~1ua1~IR'aU~~1~L';~L~1.. +ve(+3 ) -

294. N8-34 aD11~,~1ua1~'R'aUa~1~L';~L~1 +ve(+3 ) -
295. N8-35 

'I 

i ... I "'a I .. <!D11w,~1ua1~IR'au ~1~L"ijL'1
'I 

+ve(+3 ) -

296. N8-36 an11w,~1ua1~'R'aua~1~L';~L~1
'I 

+ve(+3 ) -
297. N8-3B aD11W,~1ua1~'R'aUa~1~L';~L~1

'I 
+ve(+3 ) -

298. NB-39 aD11W,~1ua1~'R'aUa~1~L'~~L~1 +ve(+3 ) -
299. N8-40 

. 'I 

a ... I "'a I .. <!D11w,~1ua1~'R'au ~1~L"~L'1 
'I 

+ve(+3 ) -
300. N8-42 aD11W,~1ua1~'R'aU~~1~L'~~L~1.. +ve(+2 ) -



98 

TLC Lla~ HPLC 

• ... .J 
in6tUn ~aa1f1iu.~

• 
... .. 
amtl\!~IRlau. 

.... .. ... 
tl~U1l\!'ULUaL~aau.(13 1U.) 

TLC HPLC 
.. .. ... .. 
Uaan~Ula5l~ 

30l. N8-43 an11~,~1U.~1~IRlaui~1~L,i~L~1
'I 

+ve(+3 ) -
302. N8-46 ri1~~~~a~1~~au.~1u.a1~iti1L~U.I51U1 +ve(+3 ) -

303. N8-49 in11W,ft1u.a1~IRlaui~1~L,i~L~1 
'I 

+ve(+2 ) -

304. N8-50 i ..,. "a I .. c!
n11W,6t1u.a1~IRlau. ~1~L,~qL~1 

'I 
+ve(+2 ) -

305. N8-51 in11~,ft1u.a1~IRlaui~1~L,1qL~1
'I 

+ve(+3 ) -

306. N8-52 
~ ..,. ..~ I .. c! 
n11~,6t1u.a1~IRiau. ~1~L,~~L~1 

'I 
+ve(+3 ) -

307. N8-53 ~n11~,ft1u.a1~IRiaUa~1~L,i~L~1
'I 

+ve(+3 ) -

308. N8-54 ~n11~,ft1u.a1~iRiaUa~1~L,1~L~1
'I 

+ve(+3 ) -

309. N8-57 
~ .., I ..~ I .. c! 
n11~,6t1u.a1~iRlau. ~1~L'~~L~1 

'I 
+ve(+3 ) -

310. N8-58 
~ .., I ..~ • .. c! 
n11~,6t1u.a1~IRlau. ~1~L'~~L~1 

'I 
+ve(+3 ) -

31l. N8-59 ~n11~,~1u.a1~IRlaU~~1~L'~~L~1
'I 

+ve(+3 ) -

312. N8-60 ~n11~,ft1u.a1~iRiaUa~1~L'~~L~1
'I 

+ve(+3 ) -

313. N8-61 an11~,~1u.a1~IRiaUa~1~L'~~~~1
'I 

+ve(+3 ) -
314. N8-62 in11~,ft1u.a1~IRiaui~1~L,i~L~1

'I 
+ve(+2 ) -

315. N8-63 a '" ..~ I .. c!n11~,6t1u.a1~IRlau. ~1~L'~~L~1 
'I 

+ve(+5 ) 787 

316. N8-65 in11~,ft1U.~1~IR1aU~~1~L,iijL~1
'I 

+ve(+3 ) -
317. N8-66 ~ ..,. ..~ .. ~ 

n11~,6t1u.a1~iRiau. U6t~L'~~L~1 +ve(+2 ) -

318. N8-67 

'I 

~ ..,. "a'" c!n11~,6t1u.a1~IRlau. U1~L'~~L~1 
'I 

+ve(+3 ) -

319. N8-68 
~ ..,. ..~... c!
n11W,6t1u.a1~IRiau. ~1~L,~~L~1 

'I 
+ve(+3 ) -

320. N8-69 ~n11W,~1u.a1~iRlaua~1~L,1ijL~1
'I 

+ve(+3 ) -
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. :~ 

~111~~ 3.13(~B) LLa~~an~m~1H1au Ua~H11~a1~11n'Un11Wa~n1~~ULUBL1aannB~L~B11 
" 

TLC Lla~ HPLC 

.... .,j 
a1~UTl 

~ ... (Ba18\IJUtJ
• 

... ... 
amtW~1H1au U1~1m~ULUBL1aaU(13 1U) 

TLC HPLC 
......... ... 
~aan1~/a~1 

321. N8-70 ~n11~,~1Ua1~1R1aU~~1~L'1~L~1 
~ 

+ve(+3 ) -

322. N8-71 a ..., "'a'''' ~ n11~,~1ua1~1H1au ~1~L'1~L11 
~ 

+ve(+3 ) -
323. N8-72 aD11W,~1ua1~1H1aU~~1~L'1~L~1 

~ 
+ve(+3 ) -

324. N8-73 ~n11w,~1ua1~1H1aU~~1~L'1~L~1 
~ 

+ve(+3 ) -

325. N8-74 
~ ..., ...~ ... ~ 
D11w,~1ua1~1H1au Ll~~L,1~L11 

~ 
+ve(+3 ) -

326. N8-75 ~D11w,~1ua1~1H1aU~~1~L'1~L~1 -ve -

327 . N8-76 

~ 

~ ..., "'a' ... ~ D11~,~1ua1~1H1au ~1~L,1~L11 
~ 

+ve(+3 ) -
328. N8-78 aD11W,~1ua1~1H1aUa~1~L'1~L~1 

~ 
+ve(+3 ) -

329. N8-79 aD11W,~1ua1~1H1aUa~1~L'1qL~1 
~ 

+ve(+3 ) -
330. N8-80 ~~1~1~w~1n~1ua1~~~1L~U1~L~1 +ve(+3 ) -
331. N8-82 

~a Sol I ~a I q ~ 
D11~,~1ua1~1Hiau ~1~L'1~L11 

~ 

+ve(+2 ) -
332. N8-83 ~D11~,~1ua1~1H1aU~~1~L'1~L~1 +ve(+3 ) -
333. N8-84 

~ 

~ ..., "'a' ... ~ D11w,~1ua1~1Hiau ~1~L,1~L11 
~ 

+ve(+3 ) -
334. N8-85 ~ ..., ...~'... ~ 

D11w,~1ua1~1H1HU ~1~L,1~L11 
~ 

+ve(+3 ) -
335. N8-86 ~D11w,~1ua1~1H1aU~~1~L'1~L~1 

~ 
+ve(+3 ) -

336. N8-87 ~D11w,~1ua1~1H1aU~~1~L'1~L~1 
~ 

+ve(+3 ) -
337. N8-88 ~D11"UU11U~1ua1~~L~e11~11 +ve(+2 ) -
338. N8-89 ~D11w,~1ua1~1HiaU~~1~L'1~L~1 

~ 
+ve(+3 ) -

339. N8-90 ~D11w,~1ua1~1H1aU~~1~L'1~L~1 
~ 

+ve(+5 ) 769 

340. N8-1C ~~1~w,~1ua1~iHiaU~~1L~U1RI1 
~ 

+ve(+3 ) -
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~1'1~~ 3.13(~tl) "a'~~in~m~iRiau "a~R11~a'1~1'n'un1,wa~n,~~uLu8L,aan~B~L~B11 
.I .. ~ , v.. , 
nLn~'1nn1'na111\llU~~~~ F5.UV4-28(N08-19)~18 NTG 1LR'1~~1~1l 

TLC ua~ HPLC 

. ~ .I 
,n~un ~ ,,'tla'111\llUlJ .. 

~ ..
amtm::1Riau U1~1m~ULU~L1aaU(13 1U) 

TLC HPLC 
.. .. " .. 
~aan1~/,HiI1 

341­ N8-2C ;~11~.i1u~1~lRia;;"~~L~1~L;1
'I 

+ve(+4 ) -
342. N8-3C . .Ia I ... I a I ...

n1~~~1l ~1~~1ua1~ ~1~ 1~ff1 +ve(+l ) -
343. NB-1S ;~11~.i1ua1~iRl";;U1L~Ul~L11 

'I 
+ve(+3 ) -

344. N8-2S ; ... I .. ; ..'

~11~.~1Ua1~lRlau "~~L~1~L11 
'I 

-ve(+3 ) -

345. N8-2F ;~11w~1n.~1U~1~iRia;;~1~1~L;1
'I 

+ve(+l ) -
346. N8-3F . .Ia II II a ..'

n1~~~1l "~~L~~i~~1 "~~L~1~L11 -ve -
347. N8-1W a II I "a ' ~11~.~1Ua1~lRlau ~11i~L11 

'I 
-ve -

348. N8-4W 
; ... I .. ; .. , 

n11~.~1Ua1~iRiau L~1l11~L11 
'I 

+ve(+4 ) -

349. N8-5W a ... I "a ..'~11W.~1U"1~iRiau n11L~1~L11 
'I 

-ve(+5 ) 806 

350. N9-1 an11w.~1ua1~lRla;a~1~L~1~L;1
'I 

+ve(+3 ) -
351­ N9-2 ;D11wi1ua1~lRlaua~1~R'1~1~L;1

'I 
+ve(+4 ) -

352. N9-3 a~11W.~1ua1~iRlaUa~1~L~1~L;1
'I 

+ve(+3 ) -

353. N9-4 an11w.i1U~1~iRia;;~1~L,1~L11 
'I 

+ve(+4 ) -
354. N9-5 a v I .. ; ..'

D11~.~1ua1~'Rlau ~11L"~L11 
'I 

+ve(+3 ) -
355. N9-6 a~11W.i1ua1~iRi"U;~1~L,1~L11 +ve(+4 ) -
356. N9-7 

'Ia IJ, 4IIIi I ~,
n11W.~1ua1~iR'au ~1~L~1qL11

'I 
+ve(+3 ) -

357. N9-8 ;n11w.i1u~1~lRlau;~1~L~1~L11
'I 

+ve(+3 ) -
358. N9-9 ;~11w.i1ua1~lRia;;~1~L,1~L11 

'I 
+ve(+3 ) -

359. N9-10 ; ... I .. ; I ..'

~11W.~1ua1~iRiau ~1~L,'~L11 
'I 

+ve(+3 ) -
360. N9-11 an11w.~1ua1~iRlau;~1~L,i~L11

'I 
+ve(+3 ) -
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TLC Ila~ HPLC 

• ~ ..I 
A1~llTi ~fHi1r1iUD, 

~ ... 
amtm~iR1au U1~1m~llLllaL1aaU(13 1U) 

TLC HPLC 
.. .. ~ .. 
~aan1~/a~1 

361. N9-12 an11W,~1U~1~1RiaUa~1~L'1~L~1
'I 

+ve(+3 ) -
362. N9-13 an11W,~1Ua1~1RiaUa~1~L'1~L~1

'I 
+ve(+3 ) -

363. N9-14 an11W,~1U~1~iRiaUa~1~L'1~L~1
'I 

+ve(+3 ) -
364. N9-15 a~11W,~1Ua1~iRiaUa~1~L'1~L~1

'I 
+ve(+4 ) -

365. N9-16 an11W,~1Ua1~iRiaUa~1~L'1~L~1
'I 

+ve(+3 ) -

366. N9-17 an11W,~1Ua1~iRiau~~1~L'1qL~1
'I 

+ve(+3 ) -
367. N9-18 an11W,~1U~1~iRiaua~1~L'1~L~1

'I 
+ve(+3 ) -

368. N9-19 aU11W,~1Ua1~iRiau~~1~L'1~L~1
'I 

+ve(+3 ) -

369. N9-20 ~n11W,~1Ua1~iRiaUa~1~L,~ijL~1
'I 

+ve(+4 ) -

370. N9-21 an11W,~1Ua1~iRiau~~1~L'~~L~1
'I 

+ve(+3 ) -
371. N9-22 aU11W,~1Ua1~iRiaUa~1~L'1~L~1

'I 
+ve(+3 ) -

372. N9-23 aD11W,~1Ua1~1RiaUaU1~L'1~L~1
'I 

+ve(+4 ) -
373. N9-24 aD11W,~1U~1~iRiaU~~1~L'1ijL~1

'I 
+ve(+5 ) 695 

374. N9-25 aD11W,~1Ua1~iRiaUa~1~L,~qL~1
'I 

+ve(+3 ) -

375. N9-26 aD11W,~1Ua1~iR1aua~1~L'1~L~1 +ve(+3 ) -

376. N9-27 

'I 

a ... I "'a I ..'n11w,~1ua1~iRiau ~1~L,1qL11
'I 

+ve(+3 ) -
377. N9-28 an11w,~1ua1~1RiaUa~1~L'1qL;1

'I 
+ve( +4 ) -

378. N9-29 an11w,~1ua1~iR1aUa~1~L,;ijL~1
'I 

+ve(+5 ) 713 

379. N9-31 aD11W,~1U~1~iRiaUa~1~L'7ijL~1
'I 

+ve(+3 ) -
380. N9-32 aD11W,~1U~1~1RiaUaU1~L'7~L~1

'I 
+ve(+3 ) -
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TLC LLA~ HPLC 

...... ....... ~ .l ~ ~, 
U1~1W,ULUBL1aaU(13 1U)a 

~ 

nttlll::"htiau,n~UTl Ba'18WUtl', 

HPLCTLC 
... ... ...~ 

~Aan1~/a~1 

+ve(+2 )a~11~,~1U~1~iRiaUa~1~L'1~L11 -N9-3338l. 
'I 

a '" "'i' ... ~ +ve(+5 ) 843~11~,~1UA1~iRiau ~1~L,1~L11382. N9-34 
'I 

--vei~11~,~1Ui1~iRiaui~1~L'1~L11383. N9-35 
'I 

--vea~11~,~1Ui1~iRiaUa~1~L'1ijL11384. N9-36 
'I 

+ve(+5 ) 797a~11~,~1Ui1~iRiaUa~1~L'1~L11385. N9-37 
'I 

+ve(+3 ) -i~11~,~1Ui1~iRiaui~1~L'1~L11386. N9-38 

. 
'I 

.li " 'a' " +ve(+2 ) -n1~~~8 ~11~1UA1~ ~1~i~~1387. N9-39 

+ve(+4 ) -a~11~,~1ua1~iRiaui~1~L'1~L11388. N9-40 
'I 

+ve(+2 )i~11~,~1ua1~iRiaui~1~L'1ijL;1 -389. N9-41 
'I 

-+veU3 )i~11~,~1U~1~iRiaui~1~L'1~L;1390. N9-42 
'I 

+ve(+3 ) -a~11~,~1ua1~iRiAUi~1~L'1ijL11391. N9-43 
'I 

+ve(+3 ) -392. N9-44 i~11~,~1U~1~iRiaui~1~L'1~L11
'I 

+ve(+3)in11~,~1U~1~iRiaui~1~L'~~L11393. N9-45 -
'I 

+ve(+3 ) -394. a~11~,~1U~1~iRiaui~1~L'1~L11N9-48 
'I 

+ve(+3 )i~11~,~1U~1~iRiaua~1~L'1~L11395. N9-49 -
'I 

+ve(+3 )i~11~,~1U~1~iRiaui~1~L,iijL11 -396. N9-50 
'I 

+ve(+2 )aU1~~~1U~1~iRiaua~1L1ui~L~1397. N9-51 -
'I 

+ve(+2 )in11~,~1U~1~iRiAUaU1~L'1ijL11 -398. N9-52 
'I 

+ve(+l )399. N9-53 iU1~~,~1U~1~iRiauiu~~L'1~~1 -
'I 

+ve(+2 )400. i~11~,~1U~1~IRiauiu1~L'1~L11 -N9-54 
'I 
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TLC ua::: HPLC 

• ~ ..I 
a1~un 

~ ~,mi18\1lU1J, 
~ ... 
afllffil:::1 A1au U1~1ru~uLuaL~a~U(13 1U) 

TLC HPLC 
.... .... ~ .... 
JJaafl"~/lHI~ 

401. N9-55 a'" ... ~. .... ~ D11~,~1ua1~1A1au ~1~L,~~L~1 
'I 

+ve(+3 ) -

402. N9-57 ~D11~,i1U~1~1A1R~~~1~L'1~L;1
'I 

+ve(+3 ) -

403. N9-58 ~ .. . ...a·.... ~ 
D11~,~1ua1~1A1au ~1~L'~~L~1 

'I 
+ve(+3 ) -

404. N9-59 aD11~,i1U~1~1A1a~a~1~L'1~L~1
'I 

+ve(+3 ) -
405. N9-60 aD11~,~1ua1~1A1RUa~1~L'1~L;1

'I 
+ve(+3 ) -

406. N9-61 aD11~,~1ua1~1A1a~aU1~L'1~L;1
'I 

+ve(+4 ) -
407. N9-62 aD11~,~1ua1~1A1a~a~1~L'1~L~1

'I 
+ve(+3 ) -

408. N9-63 aD11~,i1U~1~1A1a~~U1~L'1~L~1
'I 

+ve(+3 ) -
409. N9-64 ~D11~,~1ua1~1A1aUa~1~L'1~L;1

'I 
+ve(+4 ) -

410. N9-65 a ... ...a·.... ~ 
D11~,~1ua1~1A1au ~1~L'~~L"1 

'I 
+ve(+3 ) -

411. N9-67 a ... ...a·.... ~ 
D11~.~1ua1~1A1au ~1~L'''~L''1 

'I 
+ve(+3 ) -

412. N9-68 aD11~,i1U~1~1A1R~~~1~L'1~L;1
'I 

+ve(+3 ) -
413. N9-69 a ... ~ 4 ~ 

n11~~1ua1~ L~RB~1~L"1U1ufla1~ 
'I 

+ve(+2 ) -
414. N9-70 a lJ I "'a I .... ~ 

D11~.~1ua1~1A1au ~1~L'''~L''1 
'I 

+ve(+3 ) -
415. N9-71 a .. I "'a I .... ~ 

n11~.~1ua1~1Aiau JJ1~L,"~L"1
'I 

+ve(+l ) -

416. N9-72 aD11~,i1ua1~iA1a~a~1~L'1~L~1
'I 

+ve(+3 ) -

417. N9-73 aD11~.i1U~1~1A1a~a~1~L,1~L~1
'I 

+ve(+3 ) -
418. N9-74 aD11~.~1U~1~1A1aUa~1~L,1~L~1

'I 
+ve(+5 ) 787 

419. N9-75 ~ .. I "'a I .... ~ 
D11~,~1ua1~1A1au ~1~L,"~L"1 

'I 
+ve(+3 ) -

420. N9-77 a~1~~i1ua1~1A1aUa~1L~U1~L;1
'I 

+ve(+5 ) 797 
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.J ... ~ I v... ( 
nLn~'1nn11na18WU~nH~ F5.UV4-28(N08-19)~18 NTG 1LR11~~i~8 

TLC ~~a~ HPLC 

. ~ .I 
a1~un 

~ ~,Ha'18WUtf
• 

~ .. 
anltW~iRiau U1~1W~ULUHL1aaU(13 1U) 

TLC HPLC 
...... ~ ... 
~aan1~/IHI1 

421. N9-78 gn11W,~1U~1~iRiaUa~1~L'1~L~1 +ve(+3 ) -

422. N9-79 

'Ia S.I I 4ti'.q, ~ 
n11w,~1ua1~iRiau ~1~L,1~L11 

'I 
+ve(+2 ) -

423. N9-80 gn11W,~1U~1~iRiaUa~1~L'1~L~1
'I 

+ve(+3 -

424. N9-81 g~11W,~1U~1~iRiaUa~1~L'1~L~1
'I 

+ve(+3 ) -

425. N9-82 gn11W,~1U~1~iRiaUg~1~L'1~L~1
'I 

+ve(+3 ) -

426. N9-83 gn11W,~1U~1~iRiaUg~1~L'1~L~1
'I 

+ve (+4 ) -

427. N9-84 g , IJ, "g <!
~1~w~1ua1~iRlau U~~i~L11 

'I 
+ve(+3 ) -

428. N9-85 gn11W,~1ua1~iRiaUg~1~L'1qL~1
'I 

+ve(+5 ) 667 

429. N9-86 
g IJ, ..a..... <! 
n11w~1ua1~iRiau L~aH~L,1~L11 

'I 
+ve(+3 ) -

430. N9-88 gn11W,~1U~1~iRiaUg~1L~Ui~L~1
'I 

-ve -

431. N9-89 gn11W~1U~1~iRiaUg~1L~UL'1qL~1
'I . 

+ve(+3 ) -

432. N9-91 
g IJ, ..a..... <! 
n11W~1ua1~iRiau L~aH~L,1~L11 

'I 
+ve(+3 ) -

.,j ,~ ~".,j IJ ~ , 

,1nuan11n~aH~'U~111~n 3.13 WU11L~H11a'18wun'~~n1~,1nn11na18wun 
t.I ::! .., , .4. ~ c! 

F .UV4-28(N08-19) ~18 NTG n~~~~ 432 a'18wunL~aU1~1La8~'UH1~11L~a1 LUUs , 
.., .q,.q, .q, :! IJ .q, q4:lli, , 

L1a1 13 1uua~~11,a'auR11~a'1~11n'un11ua~n1~'ULuHL1aanDu~ui~81nnuLaL8H1 

1 I ~ ... ' • .., 1"& IJ I SJ .q, 

iR1~1i~n11WW (TLC) ~U11~a'18wun,1U1u 32 a'18WUnn'"A1A11~LD~na~,~n1~,uLuH. , . 
4.... I ... ... ...

L1ainuuu~un~.HU(TLC) ~1nni1 +5 ua~L~au1~11LR11~"U1U1Wn1~'ULuaL1aani~8 
..... , I... ... '1 , 
1n1~LwH1wau1u~aA1~iR1~1i~n11ww WU11 26 
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820 

JJ1nfl'hA'18iU~L~JJ F .UV4-28 (N08-19) i.JW~~O'HI~1JLmlLjaan1~ 710 iiaan ,1JJ/a~j 


JJ1A~L;Bni11~8~j1,aBUR11JJa1U1jU'Un1jW~~nj~~ULUBLjAan'UB1~1j 

s 

~ ..."
lLa~R~La8nL~8j1 8 ~ .(..1.. ""......

A'18wUnnJJR11JJA'1JJ1jU'Un1jWaftnj~'ULUaLjaana.J RB IJJ1nn11 
• 'I 

v . 
q "'.., C\ 

I.JIH~njJJ/a~j 

..I ~..' ".. .. ~ ," ~ ,
L~a1n 7,10,13 1U 1LRj1~~wa1~81~L~8j~BJJ1U1aR1~1RjJJ11~nj1W~WU11 JJ 4 a18WUn, 
..I.. ...... ..I 
nJJR11JJa1JJ1jU'Un1jWa~nj~'ULUBL,aana.J Wan1'n~aB.JlLa~.J'U~1j1.Jn 3.14 

'I 

.. ( 
1LRj1~~1~8 HPLC 

7iu loiu 13iu 

524 672 865 

N6-3 560 688 872 

N7-54 622 721 878 

N9-34 655 754 891 

N5-69 

&of ,~ .., 

A'18wun~.JiilU 480 604 737, 
F ·UV4-28(N08-19)s 

..I I ~ i ..... ,..I .... .." 
'1n~1j1.Jn 3.14 WU11 a18WUrr N9-34 LUUa18WUnnWa~nj~'ULUBLjaan1~a.Ja~ 

• 'I , 

A8Waiil1~ 891 iiaan1JJlaiilj lLa~Wa(;l1~L~JJiU 20.90~ '1na18iu~ F .UV4-28(N08-19) ~.Js 

w~~1~ 737 iia~n1JJ/aiilj'UL1a1 13 1U 

http:LUUa18WUnnWa~nj~'ULUBLjaan1~a.Ja
http:1n~1j1.Jn
http:Wan1'n~aB.JlLa~.J'U~1j1.Jn
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Gibberella fugikuroi a18~UU C a18WUui~RUd1~1Un11na18~Urr L~U" , 
... IJ I ..... ... J .q,,, '" ... 

a18wUUnW1Un11R~La8n "a~tl1Utl1~an11~nL~~1~a~'Un11~a~n1~1ULU8L1aan'U1~~U,. . 

I ...... .q, . tJ .... l) t.I ... I,J ".q, " 
D1~ Lil81LLa~'Un~vmn DU1~ 5 afl'ma1 LLa~ L"8'~1Ma18"U~na1~11n~a~n1~'UL ua L 1aan 

tJ ~ tJ.... ...'.q,<iIIII ... , 
, 

... 4oC::ID 

1~a~DU1~1~U1~1tl1Utl1~a18WU~ 1~81~n11na18WU~ LLa~n11R~Laan (mutation and 
'I ,. • 

NTG (N-methyI-N-nitro-N-nitrosoquanidine) 
1I ,''' ~ ......I, ... 

n11'~LLa~ UV (~1~Rau 253.7 mm) LtlU1~n~18 a~M1n LU8411na1~11n 

.. LO I ~ .... lS 
R1UR~tl1~1mLLa41~~18 1~8LLtl'~UL1a1LLa~R11~LiI~D84LLa~ (Intensity) uan11nu, 
e4tla8~n8'un1,'~an~18 (1,2) d1~1un1'na18~urr, Gibherella fugikuroi C 1~8'~ 

ua~aafl'1111aLa~ LaanL~ua1Bwurrna18wurr'url1~ 90-120 1u1n ~4~afl'1,a~~18'~~11~. , . 
~ ..~ ~ 1 • ~ I. lS lS ~ 

0.08-2.9% ~4~8~'1n1'na18wu~a411u1u 107 a18WU~ u1~1La84'ua1~1'La8~L»a PDA 
, 'I • 

I ... ~ ~ .. ~ ..1..1 ... .. ~ ~ I~ 1I -1 
wa~LL'~1f1LWaHn~1an~m~1R1au"a~anHm~nLtla8U"tla~1tlL~aLn8unua18WU~~~f1U Lnu, , 
inHm~ila~Liu'8, aila4Liu'8, R11~~u1LL~uila~Liu'8 LLa~n1'wi~aa~'ua1~1'L:8~L~a 
11naU~4d1~1Rn~1R11~a1~1'n'un11wi~n'~~ULuaL,ain'~iuil1~LD~11~8L~8~'ua1~11 
L~a1'u~R1UR~am~n~ 25°c, R11~L~1,au 300 1au~Hu1n A~~1~~a1~8~1tli~1mn'~ 

'I •• 'I 

'" '" J ~.q. ~ "'.. u ...",<QII",' I

1ULUaL,aannL»aWa~ 1~81~nULaL8a'1R'~11f1n'1~w(TLC)LLa~ 1~n1'1~R1~~naU"a~ 
'I 

(Spectrophotometric determination) wan1'n~aa~"a~~'U~1'1~~ 3.2 "a~ 3.3 

i~WU11 ~an1'1LR'1~~tli~1mn,~~uLuaL1aan1~81~n1'1MR1~~nauLla41~a~wurrnu~an1'
'I .. I.... I ..: ~ 1..1 LOlS.,

1LR'1~~1~81~ TLC 1~8L~W1~a81~84'u~1a814n~'11WU GA4 1~8 TLC n~ULuuLU'1~ 
", .. !4 ... I "" J '" .q,4liIo.q, I" '" ... ... .q,

1~U1~1~R1~~naULla~nLn~tlDn'81'~~11~1uLuaL1aaunun,~~aa1w1~au~n (phosphomo
'I 

~ '" tJ tJ ... ~ qJ ..", '" ",.4 ... I ~ '" 

Iybdic acid) 'un1~~a~'nLiI~ilu ~~uu'un'~n~1uLuaL,aau~u~au'u~1a81~n1~Ln~ 
'I 

.q,.q,.q, tJ '''' .q, ,,,, .. lS... tJ "".4 Sol IJ I .q, 

tlDn'81~18L~unu n1'1LR'1~~1~u84nn,un1u~1Ba1'L18tlUau1~~18 L~U n1~a~~1u, 
'I ... 1I 

d1~1a, L~n1Uaa, Lan1uaa lla~a~n1f11u~ia (11) i4uu'un11n~aa4~a1tl1~R~La8n 
... ,~ lJ... .q,.q,.q, ::: lJ.q,q tJ ... 

a18WU~DU~U 1~8~1111~R11~a1~11n'Un11~a~n1~1ULUaL1aanDU~u1~81~ TLC Ua1R~, 
.. ~ 1..1 LO.. .. I~ .... ~ ~ .... ..I I. .. ~ .. 


Laana18WU~n'~~aWa~a~~1~1111LR11~~~1 1~81~ HPIC ~~LtlU1~nLL~U81Ua~~tl1~~n~-
, 'I 

'" , .q, " '" .q, ... oJ 
n1Wa~ 'Un111LR11~~~U~"a~tl1~1mn1~1ULU8L1aan~~"a~~'U~111~n 3.4 ~an11 

'I 
... '4 ... I,J tJ ... , .... t.J 

n~aa~n11R~Laana18WU~n1~11nn11na18WU~ Gibherella fuglkurol C ~18LLa~aa~11-,. , 
, ... , q " '" 

111aLa~ WU11 a18WU~ W-6,OCw-l ua~ UV4-28 ~R11~a1~11na~'Un11~a~n1~1ULUa-
, 'I 

.q," t.J '" .... J .."....... I::: Sol
.q, .q,....q, 

L1aanRa~a~1~ 589 593 "a~ 591 ~aan1~/a~1 ~1~a1~Unan11~L~81nUa18UU~~~~U• 
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4~ ' • 

f.la6lL~lJiu 5.1,5.9 ILA~ 5.5 Lue4L7l'u~ 6111JIh~U ILA~1~U11J11~L~Ua18~Urr~~MU1un1'f'. ' 

... I,
nA 18\11U1HI e1 U

• 
,hVl1un1 'fnA 11'1~urrl611'11iu a~ OA6I 'f1111 eJ LA6I L~un1'fnA 18~UrrI6HlTh1~ Ln6l1 n~u 

, ~ ~~ ~ ~~, ~ ~~, J 
161LlJeJ'f(Thymine dimer)neJ~n'f6lU1RAan1U6ILeJULaneJ~'AUn'fl'l U1~R'f~'AUn'fl'la11J1'fn~eJlJ 

u7l'1J1~n~udan1WL~1J1~ ri11~a18uurrnA18~urr~1~1~Lanl'l'f~~1~U1L~eJ'f1~~ 3 a11'1~Urr1J1 
'I •• • 

... I'" ~ ...!:..:, ., ... .,j I ..,... ... 1..1... ... 
nA18wuui1 1611'11» NTG eJnR'f~V1U~ NTG LUUa1'fLRlJnneJ1V1Ln6ln1'fn~18WUUnIJU'f~anUn1wa~ 

. • • 'I 

-4.....1 ., I ..I~J .; ... ., ... 
LlJeJ1~1uan11~nLVlIJ1~alJl618LUUf.I~'f~V111~ L1A1 u~~an11~n1nLnU WLeJ. eJruVlnlJ LUU6IU 

• 'I 

.., VI) .qf I ..,.qf~ " . v~ 

nUR11lJLnlJnuneJ~ NTG 1611'1'~1ulJf.lA.1~n1'fR~AeJn6lLeJuLeJ(replication) n11V1Ln61 
... .,j

alkylation neJ~Lua UA~Ln6ln1'fLUAI'IU (transition) ,1nLIJa GC (Guanine Cytocine) 
~ ~ ~ ..I.., ... I 

LUU AT (Adenine Thymine) (l,B) LnULtieJ'f1n161,1nn1'fn1'fnA18WUu W-6,OCw-l
• ..,. ....{ 14 14 ~ I 

U~~ UV4-28 6111'1 NTG ,1U1U 465 a1fl\ljUUIJ1LAI'I~1ueJ1V11HAI'I~LtieJ PDA f.laIJU'fU161 
~.., q... ~ I .., (#Ita.., ~ ~ I !l 
Mn~1An~ru~IRl~uLL~~An~ru~n6l1~,1na1I'1WUUI6I1J 61~~1'f1~n 3.9 ,1nuu U11J1L~I'I~1ueJ1V11'f

•
4 ~ .., , .qf..,J~ CIllo 

IVlA1 IWeJ6I'f1,aeJUR11IJa11J1'fn1un1'ff.lA6In'f~'ULUeJL'f~An1u'f~61Unl61LnI'l1an11~L6Ifl1nUn 

, tJ "''' ""'... .., 4 .., lcal .q,,, " I) "" tJ 

nA11n1~~U 61~611IJf.I~61181U TLC U~~R6IL~eJnLUW1~a18WUUnf.l~~n'f6l'ULUeL'fA~n161a~ReJ1V1 
• 'I 

I 1.1 .q, .q, I ~ .q, lSI I) ClI,43iI 

R1R11IJLnlJneJ~'61n161'ULUeJI'fAAnUUUf.lU TLC +3 nu1u1u~'f1'lLR'f1~V1i1 61181U HPLC
• 

..I ...... 4 ... .( ..I ...... ... 
'1nf.lAn1'fn6lAeJ~6111J~1'f1~n 3.101~ R~L~eJn a11'1WUrr nf.lA~n'f6l'ULUeJL'fAAn

• 
t) I " .q,..,,, I) .., , .q,.q,.q 

161a~n11 700 IJ~An'fIJ/~~'f 161 6 a18wuu 1J1n6laeJUR11IJa11J1'fn1un1'ff.l~~n'f6l'ULUeJL'f~~n 
'I 

".qf" J.qI , J .... It) t)

i1eJnR'~V1~~ In8uffua11'1~uUL~1J (C, OCw-l , W-6 UA~ UV4-2B ) nan11~61~nA11n1~61U
•

..I I ... ... 

f.lAn1'fn6l~eJ~1u~1'f1~n 3.11 WU11 F .UV4-28(N08-19)IJR11IJa11J1'fniun1'ff.lA6In'f61s 

" " o4.q, I) " "..,.q , .... III " •.q,

'ULUeJL'f~~na~a61 ReJf.lA~161 772 1J~~n'fIJ/A6I'f u~a1I'1wuuuf.lA6I1UR1L1eJ'fU (bicarverln)
'I • • 

~., ~ ,,': ... 1..1. 14... -4 
il~ LUUa1'fiUL6I~ 1nIJ1UU1V1IJn11J LVIIJ1~m~U11J1 1W1~ L~f1~1U'f~61UeJ~a1V1nnlJ 1UeJ~,1na1'f

• 
aLl6l~~'~ LjjueJuanR1u~u~eJun1'faff61 U~~n1'fri1n'f~~1JL UeJ L'f~ani~U1an~ ~~ffU~~W'1'fru1 
... ... .(..I..,... .. ~ ... 
eJn 2 a1I'1wuun1V1W~f.lA~'feJ~~~1J1 ReJ F .W-6(9) LlA~ F5.UV4-2B(N08-19)il~f.lA~n'f61

4• 
" "t) .q,,,..,.q,.q, tJ..c:t!..t 'I"'.qf..,
,ULUeJL'fAAn161 703 Ll~~ 702 1J~~n'fIJ/A~'f f.lA6I161LWlJnU 25.5LUeJ'fL7l'u~LlJeJLnI'lUnU 

.., , .q, ,," I .., I::! I) , 'j
a18WUUL6IIJ(C) LLA~ F4.W-6(9)f.lA~1611J1nn11a1I'1WUU~~~U W-6 18.5 LUeJ'fL7l'U6I ~lU 

"l) I ...,~ t.I 4 , , 

FB.UV4-2B(N08-19)f.lA~1611J1nn11a1I'1WUU6I~~UReJ UV4-28 21.0 LUeJ'fL7l'U6I
• 

... qf .." ..,,~ I J .., , ..q, 

An~~~IRIAuneJ~a1I'1WUUn~18\1jUUn~aeJ~1IJLuAI'IUUUA~1u'1na1I'1wUUL6I1J(C) 

W-6 lL~~ UV4-28 
... 
IJ 

http:R1R11IJLnlJneJ~'61n161'ULUeJI'fAAnUUUf.lU
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oCt)..... oJ .q, "'\ .q, ... I 

,~U1~lU1UU1~an11~nL~~1~a~1un11W"~n1~,ULUaI1AAn1u1~~U~1~L~~l 
1 

~U1~ 5 a~1~a1u ~1U Fs .UV4-28(N08-19) ~~n~N~L~U R8 a11~~1ua1~11L~A1U8~lJ1n 
oCt) q ~ ... (~ ~ ... ,~ , 

,~U1~lLUUa1~WUIT~~~u1un11n"1~WUIT~1a NTG ~81u, , 
... (oJ ~ ... I ,,::! ... ,( 

a1awuITn1~'lnn11nAl~WUIT Fs.UV4-28(N08-19)~1a NTG n~~~~ 432 a1BWUIT 
4 ]J 

" 
]J ~ ". ,... ~ ..." ~ ( ... 

1 

L~8L"a~1ua1~11L"a~L~a PDA Wa~1l1IT1~ WU11a1U1~~~"n~N~iAi"UL~~8Ua1~WUITL~~ 
1 , 

" ~ 4 • ...... ... ~ 
A8 a1~1B~~11 ~ L1"~L~8U1~1~11,a8UA11~a1~11n1un11~"~n1~,ULUaL1""n1u1~~U 

'II 

I J4 J .... lJ~.q, ... .q,.q, .q, 

~1~Lna1i~~L"~~1ua1~11L~"1nan11~~~n"11~1~~U ~~~1~~"i~~1~U1~lNn1~,ULU8L1A"n 

qJ: .q, ... tJ.q,~ q.ql ~ .q, ..q, I 

nW"~1UL1"1 13 1U ~1a1D TLC LU1aULn~UA11~L~~~a~,~n1~,UIUaL1AAnUUU~u TLC, 
lJ 04 ... .{J tJ I lJ I I ..q, I:J 

uA1Laana1aWUITn1~A1A11~Ln~UUU~Un~~8Uu1nn11 +5 ~1~11'1LA11~~D1i~a HPLC, 
1.<If ... ,(oJ .q.q, .q, ~ I ~... 04 

WU11 ~ 26 a1~WUITnWa~n1~,uLuaL1"an 1~~lnn11 .UV4-28(N08-19) ,~A~L"an, Fs 
... ,( oJ.q,.q, "" I .q, .q... .q, 

a1aWUrrn~a~n1~,ULUaL1aAna~n11 820 ~""n1~/"~1
i 'II ... 

A11~a1~11n1un11~a~n1~~ULUaI1aani1~lairrL~~1ffu 
Vq... ....{ ~ .q,.q,..q, 04 

n1w1n"LRa~nU LLA~a1awUrr N9-34 uA11~a1~11n1un11WA~n1~'ULUaL1"Ana~a~ A8 
, 'II , 

, OJ 

~a~1~ 891 ~aan1~/a~1 1UL 1a1 13 1mJafl1~ LW~nU 
( I ( (

Gihherella fugikuroi C , 50.7 LU81Llfu~'ln UV4-28 LLa~ 20.90 LUa1Llfu~ 
.{ I ( iJ 

,1n Fs. UV4-28 (N08-19) !LA~a1awUtJ N9-34 3~W1Un11n"laWUfHL"~R~ LaamL~1U, , 
~... .J ..q..q,.q,... I ... 

,~U1~lU1UU1~an11inL~~1~a~1un11Wa~n1~,ULUaL1aAn1u1~~U~1~Lna1LL"~1~~U, 
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Gibberella fugikuroi C 

F
4 

·W-6(9) 
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1. t1~ll1h-3n1'n 9I18)JatlB4 Gibberel1a. Eugikuroi a18WUrrna1l'1WUrr, , , 
~1U,"qa~1-3atlB~1~uB8 ~-3~tlUBtla11RBe1-3)J1n'UL9I18)J"1L~B'U;URBUn11UaR n11"1, 

.,j 4~ .. (4l ,( • ~, 
an11~nL")J1~a)JL~B~~)Jtl1)J1watlB1~~)Jtl1~i8Du)J1n'un11n1-31uDu91B1t1 

2. t11utl1-3an11~~")J1~a)J'Un11Ua9ln1~~ULUBL1aanDB-3 a18WUrrna18WU~, . , , 
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1l1RWU10 

"'~ I 

n B1~1'H ~r:I~ L~fl PDA UaJJU1tI1A (Potato dextrose agar + trace element)
• ... 

1.l1::nflUR1r:1 
I 

j'j'urJi'~ 200 g 

Dextrose 20 g 

Agar 20 g 

Al e0
3 

0.5 g 

Znce e 0.5 g 

CuSC4 0.1 g 

HeO 1 lit pH 5.6 

71 fl1~1 1 L A 1aJJih L ~fl 
Sucrose 100 g 

(NH4)eSC 4 1. 89 g 

Defatted soy bean meal 1. 90 g 

KH eP04 5.0 g 

MgSC4 7HeO 1.0 g 

Al e0
3 

0.1 g 

HeO 1 lit pH 7.0 

R fl1~1H ~r:lH ~fl 
~ ~ ~..I .. ': .... ~ 

B1M11LA1r:1JJM1L BnLRJJ 0.21. U1JJUwl1 


	  หน้าปก
	  ปกใน

	  บทคัดย่อ

	  สารบัญ

	  บทนำ
 
	  วิธีการทดลอง

	  2.1  การเตรียมเชื้อจุลินทรีย์

	  2.2  กาารเตรียมสปอร์เพื่อใช้ในการทดลอง

	  2.3  การทำ  UV  survival  curve  ของ  Gibberella fugikuroi

	  2.4  การเลี้ยงเชื้อราเพื่อหาประสิทธิภาพในการผลิตกรดจิบเบอเรลลิกในระดับขวดเขย่า

	  2.5  การหาปริมาณกรดจิบเบอเรลลิก  โดยวิธีทินเลเยอร์โครมาโตกราฟฟี (TLC,Thin Iayer chromatography)

	  2.6  การหาปริมาณกรดจิบเบอเรลลิก  โดยการวัดค่าดููดกลืนแสง  (spectrophotmatric deternination)  (7)

	  2.7  การหาปริมาณกรดจิบเบอเรลลิก  โดยวิธีไฮเพอร์ฟอร์มานซ์ลิควิดโครมาโตรกราฟฟี่  (HPLC; high performance  Iiguid  chromotography) (8)
   
	  2.8  วิธีการทำให้เกิดการกลายพันธุ์ด้วย  NTG (9)


	  ผลการทดลอง

	  ผลการทดลองหาอัตราการรอดตายของ Gibberella fugikuroi C เมื่อฉายแสง UV
	  การทำให้เกิดการกลายพันธุ์ด้วยแสง UV
	  การหาประสิทธิภาพในการผลิตกรดจิเบอเรลลิกของสายพันธุ์ใหม่ที่เกิดจากการกลายพันธุ์ Gibberella fugikuroi C ด้วยแสง UV
	  ผลการทดลองหาอัตรารอดตายของ Gibberella fugikuroi สายพันธุ์ W-6,OCw-1 และ UV4-28
	  การทำให้เกิดการกลายพันธุ์ด้วย NTG ของสายพันธุ์กลายพันธุ์ W-6, OCW-1 และ UV4-28
	  การคัดเลือกสายพันธุ์ที่เกิดจากการกลายพันธุ์ W-6,OCw-1 และ UV4-28 ด้วย NTG
	  การหาอัตรารอดตายของ F5 UV4-28 (N08-19)
	  การทำให้เกิดการกลายพันธุ์ของ F5 UV4-28 (N08-19)

	  สรุปผลการทดลอง

	  ขั้นตอนการดำเนินงานโดยสรุป
	  งานที่จะทำต่อไป

	  เอกสารอ้างอิง

	  ภาคผนวก




