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Abstract

Study on chemical constituents of Milffettia utilis Dunn.

Narisa Kamkaen, B.S.(Pharmacy), M.S.(Pharmacognosy)

Study on chemical constituents of Millettia utilis Dunn. consists of three parts :
phytochemistry screening, isolation by chromatographic techniques and amino acid
analysis. The results of the study indicate that the leaves of this plant containing flavonoid
and steroid compounds that have been isolated the pure compound of unidentified fatty
acid and the mixture compound of unidentified flavonoid. Furthermore, the plant consisis
of 24 types of amino acid, both essential and non-essential. The largest type is
asparagine and glutamine, respectively. This study can confirm the value of the

traditional herb of Na-haew district, Loei province, THAILAND.
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#2ullsENaUMIANTBIRTANA Millettia

avsdsznauvaedinwulungana Miletia  @aulugifluatnlsznaudanan flavonoid wananntu

wWuanssenau’wan alkaloid, steroid, triterpenoid
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Millettia audculata Aunculatin flavonoid 100t H09324
Auticulasin flavonoid leaf 0.40% K04446
seed 0.075% NO8Es6

seed NC0485

Auticulasin [SO: favonod leaf K04446
Audculatin flavonoid seed NO0485
sead 0.0500% | NOB5SE

oot 508324

Aurculatin [SO; flavonoid 100t H09324
Aurculatin ISO: 2-DEOXY: flavonoid oot H09324
Aurculatin JSC: 2'-O-Methyl: flavonoid 100t 109324
Audculin flavonoid root H09324
Aurmillone flavonoid seed N00485
seed 00800% | NOB586

Aurmillone 1SO: flavonoid seed pods 0.002% N15433
Millettin flavonoid seed 0.0125% NOBLB6
100t H09324

Sumatrol fRavonoid seed N00485
100t F09324
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Millettia aurnculata Warangalone flavonoid 100t HO09324
Millettia dielsiana Stigmast-5-ENE-3-BETA-7-ALPHA-DIOL steroid 100t T14025
Stigmastane-3-BETA-6-ALPHA-DICL 5-ALPHA.: steroid 100t T14025

Millettia duchesnei Arabincse cathohydrate 1oothatk M0B497
‘ Echinocystic acid fnterpene tootbark M(B497

Fucose carbohydiate rootbark MCB487

Glucose cathohydrate 100thatk M08497

Rhamnose cathohydrate 1oothatk M0B497

Millettia duia Cyanidin flavonoid leaf T07241
Deguelin flavonoid seed K07185

Deguelin 6-{(A}-12-(A)-DEHYDRO: flavonord seed 0.0081% A03698

Deincin 4-HYDROXY: flavonad ‘stembalk KO7185

tootbatk K07185

Dutlettone flavonoid seed 0 0054% AQ3598

seed K0718b

Durmillone flavonoid seed 0.03% AQ3558

seed K07185

Flavone, ISO: 2'-7-DIMETHOXY-4'-5-METHYLENEDICXY: | flavonoid stembartk k07186
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Millettia dura Ll:nchocatpin,tl-l—lYDROXY: flavonoid stembark K07185
rootbatk K07185

Lupeol thierpene stembark KO7185

roothark K07185

Maxima isoflavone B “flavonoid stembatk K07185

roothark KO7185

Maxima isoflavons H flavonoid stembatk K07185

rootbatk K07185

Milldurcne flavonoeid seed 0.0136% AQ35598

Millettone flavonoid seed K07185
Millettone.12-HYDROXY: flavonoid seed k07185

Millettosin,(-): flavonoid seed 00012% | A035983

Millittone,(-): flavonoid seed 0072% A03598

Phenolics(Total) flavonoid leaf 4.06% M01108

Rotenone (-): flavonoid seed 00632% | A03598

Tephrosin flavonoid seed K07185

Tephrosin{-}: flavonoid seed 0032% AD3598

Tephrosin,(DL): flavonoid seed 00046% AQ3R98

Millettia ferruginea Durmillone flavonoid seed 0.58571% | A11182
Ferugone flavonoid seed 0.12429% | A11182
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Millettia ferruginea Calopogonium Isoflavone A flavonoid seed 0.04% H06868

ssp.daassana Duilettone, NOR: flavonoid seed 0.0015% M24473

Durmillone flavonoid seed pods 0.01% M20535

Duimillone 6-METHOXY: flavonotd bark 001227% | M2053b

10otbatk 00123% M24473

Durmillone, PRE: 5-METHOXY flavonoid rootbark 0.01% HOB8EY

1oothatk 0.01% M244735

Fernugone flavonoid bark 000163% | M20b35

seed 0.037% HORE68

roothatk 0.0061% M24473

Fetrugone PRE: flavonoid seed 0.002% HOes68

Flavone ISO: 7-HYDROXY-5-6-DIMETHOX-Y-3-4"- flavonoid batk 000081% | M20635
METHYLENEDIOXY.

Flemichappadn B flavonoid batk 000409% | M20536

Formononetin,7-O-GERANYL: flavonoid 1cotbatk 0 0005% M24473

lchthynone flavonoid bark 0.00327% | M20635

Jamaicin flavonoid 1c0thatk 0.002% M24473

bark | 0.00163% | M20535

Liquiritigenin,[SO: 4'-O-GERANYL: flavonoid 10othaik 0.02% M24473

Rotenone,12(A}-HYDROXY: flavoncid seed 0002% HOG868

Tephiosin flavonaid seerd 0.005% H0E868
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Millettia Ferruginea Barbigetone flavoneld seed 00125% HO6868
ssp.fetuginea Ba[}bigetor‘l}e,PRE. flavonoid seed 0.00375% | HO6863
Calopogontum Isoflavone A flavonoid seed 0.05126% | HO6868
Calopogonium IsofLavone B “flavonoid batk 0.00075% | M20535
Durmillone flavonoid seed 0.062% HOe868
Durmtlone,5-METHOXY: flavonod bark 0.015% M20535
Ferrugone flavonoid bark 001125% | M20835
Jamaicin flavonoid batk 0.01% M20535
Jamacin,[SO: flavonoid bark 0.00375% | M20535
Lonchocarpin 4-HYDROXY: favonoid bark 0.03076% | M20535
Lonchocarpin,ISO: 4'-HYDROXY: flavonoid batk 0.00025% | M20535
Rotenone flavenoid seed 0 1025% HOc868
Millettia hemsleyana Flavone, 7-METHOXY-3-4-METHYLENEDI-OXY: flavoncid stembark 001244% | MO7383
Lanceclahn B flavonoid stembark 0.01244% ; MO7383
Milletenone flavonad stembark 006317% | MO07383
Milletencne Dihydio: 1SO: METHYL ETHER flavonoid stembatk 0.00415% | M07383
Milletenone, Dihydio: Methyl ETHER flavonoid stembark 0.00951% | M07383
Pongaflavone flavonmd stembark 0.08073% [ M07383
.
Millettia japonica Canavanine proteid seed AV1774
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Millettia laurentii Benzoquinone, 14. 2-6-DIMETHOXY: Quinoid woed L01795
wood T00E82
Echinocystic Acid tnteipene entire plant N02491
Milauine alkaloid seed 00025% | H13968
Ivﬁ]laudne'.Ex(A)-Q(A)-DIHY DRO: 5(A)-HYDROXY: alkaloid seed 0.00042% | H14171
Millauzine Acetyl alkaloid seed 000042% | H13958
Millettorine aldaloid stembatk 0.0012% H14182
Oleanclic Acid titeipene entite plant | 0.0012% N02491
Millettia ovalifolia Bomneol monctweIpens .| leaf e;sennal 14.5% N16U22
oild
Cinnamic Acid,3-4-DIMETHOXY: phenylpropancid | seed M17606
Estragole phenylpropanoid | leaf 11.6% N16022
essential oil
Flavanone 7-Hydroxy-3-4-METHYLENEDIXOY-6-C- flavonoid seed . N06845
PRENYL:
Flavanone 7-HYDROXY-6-8-Di-C-PRENYL: flavonoid seed k00240
Flavanons, 7-HYDROXY-B-C-PRENYL: flavonoid seed K00240
Glabrachromene 2 favonoid seed K03777
Heptacosanol alkane seed M17606
Kanjone flavonod seed K00240
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Millettia ovalifolia Karanjin flavonoid seed KC0240
Lanceclatin B flavonoid seed KQ0240
runkbark J06010
Lonchocarpin, ISO: flavonoid seed M17606
Milletanin A flavonoid leaf JO5010
Milletenin B flavonoid leaf Jos010
Milletenin C flavonoid leaf N02665
leaf J05010
Milletenone flavonoid 100t T14008
leaf J0s010
Ovalichalcone flavonoid seed L0013?
Ovalichalcone A flavonoid seed NG5058
Ovalichalcone flavonoid seed k03300
Ovalichalcone A flavonocid seed k03777
Ovalichromene B favonoid seed K03777
Ovaliflavanone C flavonoid seed N06345
Ovaliflavanone D flavonoid seed NOE846
Ovalifolin flavonoid leaf J0s010
Ovalin proteid seed NQ7€41
Ovalitenin A flavonoid seed (00608
Ovalitenin B flavonoid seed £.00508
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Millettia ovalifolia Ovalitenin C flavonod seed N06845
Ovalitenone benzenoid seed L60B08
toot T14098
Phellandiene Alpha: monoteipens leaf 16.2% N16022

essential oil
Pinens, Beta: monoterpene leaf 20.03% N16022

essential oil
Pongaglabrone flavonoid seed K00240
Pongamol flavonod 100t T14098
Propen-1-ONE, 1-(4-HYDROXY-5-BENZOFURANYL)-3- flavonoid 100t 0.00005% | T14098

PHENYL-2:
Sitosterol, BETA: steroid seed K00240
Millettia pachycarpa Flavone [80.3-4"-6-7-TETRAHYDROXY -6-8-DIPRENY: flavonoid aenal paris 00716% N08022
Flavone ISO:3-4-6-7-TETRAHYDROXY-8-8-DIPRENYL.: flavenoid seed 0.08% M14424
Flavone,ISO;3-5-7-TRIHYDROXY-4-METHOXY-6-8- flavonoid seed 0.02000% | N14424
DIPRENYL:

Flavone, [S0:4™-5-7-TRIHYDROXY-3'-6-DIPRENYL: flavonoid aeral parts | 0.0216% N06022
Flavone,ISO;4'-5-7-TRIHYDROXY-6-8-DIPRENYL: flavonoid seed 0.01000% | N14424
aeral parts 0.04666% | N0B022
seed 0.03000% | N14424
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Millettia pachycarpa Flavonol Dihydro4'-6-DIHYDROXY-8-PRENYL-6"-6"- flavonoid aena! parts 0.0341% NO6022
DIMETHYL-PYRANQ-(2"-3":7-6):

Millettia [SO-FLAVONE 10-B fiavonaid leaf 0.00900% | N14341

Milletda [SO-FLAVONE 11-A flavonoid leaf 0 0700% N14341

Millettia [SO-FLAVONE 7-A flavonoid leaf 0.00600% | N14341

Millettia {SO-FLAVONE 7-B flavonoid leaf -0.00660% | N14341

Millettia Pachycarpa Pyranochalcone 3-A flavonoid seed 0.02000% | N14424

Pomiferin flavonoid seed 0.02000% | N14424

Rot-2-Encic Acid flavonoid 1001 0.01000% | N115638

Rot-2-Encic Acid 12-A-Hydroxy: CIS: flavoneid 100t 0.00250% | N11538

Rotencne flavonoid seed AQ03417

1oot 0.04% N11538

100t 1.2% AD0174

seed W04502

Rotenone,12-A-Hydroxy: CIS: flavonoid 100t 0.00250% | N11538

Millettia peguensis Canavanine pratein sead / MO08150

Millettia pendula Amyiin, Beta triterpene bark M07154

Claussequinone fiavonoid heartwood N0O472

Daucosterol sterord bark MC07154
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Millettia pendula Ellagic Acid coumatin bark N00472
Equol flavonoid heartwood NO0472

| Galactose catbohydrate batk MO7154

Galactoside, Beta-Methyl: cathohydiate bark M07154

Gallic Acid benzenoid batk MO07154

Maackiain, (-); flavonoid heartwooed NOQ472

Octacosan-1-OL alkane bark M07184

Pendulone flavoneid heartwood NGC472

Rhamnose carbohydrate bark MO07154

Sitosterol, Beta: steroid bark M07154

Stigmasterol steroid bark M{7164

Millettia pulchra Flavanol, Dihydro4'-7-Dihydroxy-3-5'-8-Toprenyl: (2R,3R): | flavonoid aedal paits 0.00077% | N184561
Flavone, ISO: 2-4'-5-7-Tettahydioxy-3-6-Dipienyl: flavonoid aemal parts 0.00350% | N16461

Flavone, ISO:4'-5-7-Tdhyd:oxy-2‘-Methoxy-3'-6-Diprenyl. flavonoid aetial paits 0.00540% | N18461

Maackiain flavonoid aenal parts 0.02067% | N18461

Pterocarpin,(-): flavonoid aedal parts | 0.00300% | N18461

Pterocarpin 6-Alpha-Methoxy: flavonoid aeral parts | 0.00033% | N18461

Pterocarpin, Homo: 6-Alpha-Methoxy: flavonoid aedal parts | 0.00047% | N18461

Sophoranone,{-): flavonoid aerial parts | 0.00363% | N18461
Sophotanone,b-Hydroxy: flavonoid aerial parts 0.00383% | N18461

(O
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Millettia tacemosa Amyrin, Beta: friterpene stemwood 0.008% H13333
Behenic Acid lipid stemwood | 0.024% | H13333

Cyclomillinol flavonoid stermwood 002% H13333

Cyclomil]inol,(-t—}‘: 3-(R): flavonoid stem 0.0025% HC4779

Laxifloran,-): 3(R): flavonoid stemwood 0.032% H13333

Millinol B, {+): 3(R): flavonoid stem 001333% | HO4779

Millinol B, ISO: (-): 3(R): flavonoid stemwood 0.02% H13333

Millinol, {+): 3(R}: flavonod stem 0.035% H04779

Millinol-B flavonoid stemwocd 0.008% H13333

Sitosterol, Beta; steroid stemwood 0.044% H13333

bark K04537

bark Mo0z259

100t | M00289

Stigmasterol steroid rcot K04537

100t M00259

Vestitol, {-): 3(R}): flavonoid stemwood 0.028% H13333

Millettia Reticulata Afiormosin flavonoid stem N17722
Flavone,ISO: 7-Hydioxy-4'-8-Dimethoxy flavonoid stem N17722

Millettia rubiginosa Duimillone flavonoid 100t MO002589

71
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Millsttia rubiginosa Ichthynone flavonoid oot MOG255
Rotenone _ flavonoid 100t M00259
\\
Millettia species Flav-3-ENE [S0.3-4"-7-Triacatoxy-6"-Methoxy: flavonoid heartwood T12922
Maackiain Acstate flavonoid heartwood T12037
Pendulone flavonoid heartwood T12937
Ptetocarpan,3-10-Diacetoxy-7-3-Dimethoxy: flavonoid heartwood T12937
Millettia stuhlmannii Benzoquinons, 1-4:2-6-Dimethoxy: quinoid wood "T00582
Millettia thonningii Alphinumisoflavone, Dimethyl: flavonoid seed 0.49310% | N12252
Alpinumisoflavone flavonoid seed 256897% | N12262
entire plant T11482
Alpinumisoflavone 4'-Methyl flavonoid seed 0.13793% | N12252
seed M17031
Alpinumisofavone Dimethyl: flavonoid seed 0.415% N17031
Py1ano-(6*-6"-7) [soflavone,3-5-Dihydoxy-4'-Methoxy flavonoid seed 043103% | N12262
Robustic Acid coumain seed 0.14519% | N1703
sead 033103% | N12262
entie plant T11492
Robustone flavonoid seed 0.06037% | N17031
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Millettia thonningti Thonningine A coumarnn seed 0.00B16% | N17031

Thonningine B \ coumann seed N17031
\

Millettia zechiana Astiagalin flavonoid pancleas M25074
Chrom-4-One 4-Methoxy-2-Phenyl:3-0-Beta-D-Glucoside flavonoid flowers HO8450
Cyanidin-3-5-DI-C-Beta-D-Glucoside flavonoid pancieas M25074
Cyanidin-3-56-DI-O-Glucoside fiavonoid flowers ' k09797
Flavone 3-Hydroxy-4'-Methoxy: flavonoid pancieas M26074
Kaempferol-3-O-Alpha-L-Phamnoside flavonoid pancieas M25074
Kaempferol-3-O-Rhamnoside flavonoid flowers K09797
Malvidin-3-6-DI-O-Beta-D-Glucoside flavonord pancreas M25074
Malvidin-3-5-DI-O-Glucoside flavonoid flowels K09797
Pelargonidin-3-O-Alpha-L-Rhamnoside flavonoid pancieas M25074
Pelargonidin-3-C-Rhamnoside flavonoid flowers K09797
CQueicetin 8-Hydroxy 7-0-Beta-D-Glucoside flavonoid flowers K09797

pancieas M25074
Quercetin-3-Methyl Ether flavonoid flowets K09797
Quercitin flavonoid pancieas M25074
Quercittin,[SO: flavonoid pancieas M25074

9l
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Millettia auriculata dred leaf male antifertlity activity hot water extiact not given T16550
100t vermicide not stated external W03417
dried root fish poison T14491
Millettia barted not specified dysmenoithea hot water extiact oral A01566
Millettia caenulea affinis | dded leaf + stem | 1educe infection in cuts and burns external T11371
Millettia dielsiana dred vine improve circulation and dissclve blood dlots | hot water extiact oral T07146
Millettia dura dtied entiie plant | fish poison W02950
Milletta elongatistyla dred 100t treat schistosomiasis not stated not given T08181
Millettia kitjana diied leaf diabetes hot water extract oral W01792
Millettia lasiantha 100t aphrodisiac hot water extract oral k04504
Millettia leptobotiya dried oot wounds not stated external T09391
Milletia pachycaipa dded 1oo0t treat swelling not stated net given TOSIN
dried oot fish poison T06250
died seed fish poison A11031
Millettia 1eticulata dded oot inhilt blood coagulaticn hot water extract oral T0Sh46
stem emmenagogue hot water extiact olal K03661
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Millettia sericea leaf decoction after childbirth hot water extiact oral A0B580
Milletta stuhlmanny dred 1oot stomach ache decochion otal T08732
Millettia thonningii ¢ | dded entire plant | malana . hot water extract oral T11492
100t against certain female tioubles hot water extract oral AQ07C8
oot anthelmintic hot water extiact oral AQ0708
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Millettia dielsiana diied vine myocaidial uptake of 86-RB enhanced hot water extract variable T07146
Millettia laurentii wood skin sensitization ethanol (95%) extract | not stated TO0b82
Millettia pachycaipa not specified DNA polymerase alpha inhibition ethanot (95%) extract | IC50 =75 meg/ml | M20797
DNA polymetass alpha inhibition water axtract IC50 = 09 meg/ml | M20797

DNA polymerase gamma inhibition watar extiact 1.6 meg/ml M20797

DNA polymerase | inhibition water extiact 64 0 meg/ml M20797

DNA polymerase II inhibion water exiact 158 meg/mi M20797

RNA polymetase inhibition watel extract 20.5 meg/ml M20797

RNA 1everse transcriptase mnhibion ethanol (95%) exttact ICB0 =16 megiml | M20797

RNA reverse transcnptase inhibion waler extiact [CHO = 04 mog/m! | M20797

dred root insecticide acetone extiact 1.0%, 5.0% Wo3047

seed insecticide plant not stated AQ3417

dded seed insecticide acetone extiact 10%, 560% W03047

dred seed insecticide ether extract LDA0 = 0.03% A11031

dried seed larvicidal ether extract LD50 = 012% A1103

bl
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Mtletta pulchra dded aenal parts | diutetic ethanol-water (1:1) ext | 7500 mg/kg K09153
not specified insecticide plant not stated A03417

Milletta 1acemosa aetrial paits antispasmodic ethancl-water {11) ext | not stated A03033
Millettia 1eticulata dred entite plant | insecticide ketosene not stated W04501
dded entite plant | antiscleroderma hot water extract not stated T02279

dried root anticoagulant water extract 0.1 gmvky T09548

dded stem cytotoxic water extiact 1200 meg/ml M26592

drded stem immunosuppiessant not stated not stated M22350

Millettia sanagana dred bark analgesic watar extiact not stated T06580
dded bark autonomic effects {unspecified) water extract not stated TOB580

Millettia species dded part circulabion stimulation hot water extract varable N12474
Millettia species stemn antimutagenic water extiact 50 mg/plate M25001
Millettia stuhlmannii wood sensitization (skin) ethanol (95%) extiact | not stated T00582
Millettia thonmngii dried seed anticercaral water extract 100.0 ppm M20663
dred seed molluscicidal chloroform extract 10.0 ppm M20744

dred sead molluscicidal walsl exitact MIC 1000 ppm M17072

0¢
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Millettia aunculata Bak. n’mm%'a(ﬁm’lmi)
var extensa Benth.

Milletha brandisiana Kuiz ﬂ‘i.‘:“ﬁﬁll'u Q‘;'u ﬁf'a"u(mfamﬁa)

Milletda buteoides Gagnep.
var. siamensis Craib.

Milletaa caewulea Rak.

Milletna extensa Benth
Milletba hemsleyana Prain.
Millettia kangensis Ciaib.
Millettia kityana Craib.

Millettia latifolia Dunn

Milletha leucantha Kurz.
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Millettia ovalifolia Kurz
Millettia pachycaipa Benth.
Milletha peguensis Ali.
Millettia pendula Benth.

Millettia pubinervis Kuiz.

Millettia .pulchra Benth.

Millettia tacemosa Benth. -

nsxﬁau(ﬁm@aﬂ \WATL3)
NN UAITIR Mentin)
fmes e i)
wepea Uaenis)
s amans(Feslnd)

- v [-3 4
WTRTIER{Mannie)

T - o
mmau(wmﬂan WaTYI)
nIsRNeNL s uATIuE)
aaAmoyauy)
w30 na(Feelne)
gafiimnauy3)
naveuiundan wamys)

nAulan)

Fuwa(meaniia)

melwa malvaussimenany)

AsuME aunsEmhe)
aeviau(ETy)
thuhusnyusldasaan)

m&‘lwaum(mt:ywﬁ)
g (yea)

TR 2038 b
(Mmeawiiia)

nTiae s
asvieu(en)

NIUAE mNsMmawia)
NUTE YTUNL Fuay
(Fralned)

AN

s suaeEnh
v F-3
fuviau(Einy3)
& ey 1
nudy euuma(@esall)

1B usidossan)

Wiy giete mamese
(mewiia) S Benmina

(manas) Inaun@in)

| N



FOINENENERS

%aﬁ"'flﬂ

TAu

Milletba sencea Benth.

Millettia thotelit Gagnap.

Milietda utilis Dunn.
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Facaal BeAnenenees snuYBI Ussnnin
1, Ty Acoms calamus 3! suaaTi shgmiteRae
2 Wauwmi Anona squamosa uida lu wa shon shwile
3 urshadwue | Anacardium occidentale fu £n9 shin simale
4 M Camelha sinensis wide s
5 iy Cannabis sativa v du SINFRR LR
6. lwin¥n Chrysanthemum @an RIUNETU B3
cinnanaefolium
7 MaEmi Cissus theifolia - e
8 axlaivon Cymbogon nardus Tu o Taie laepme
9. wiwlva n3a Derris elliptica 7N antsin wuauuaarTu s
;e amu Taieg Wiy vl
10. yeni Eucaluptus globulus i e siler i
11. MUNY Eugenia caryophyllata fBN 813G
12. Tty Klenihovia hospita N sm
13. 10 Languas galanga W SIUNAYIU
1 aem Melaleuca leucadendron N 1eieya shwale shom
16 GEITUM Mentha cordifolia 1u As A Ny
16 &N Momordica cochinchinensis TN SV
17. &l Nephelum longana WA £
18. WNEN Ccimum americanum Tu Aa Teies laepme
Ocimum citratum Tu Taitg
19. NEWN Ocimum basilicum dulu | ey shepee ehunssiu
20. B via Ocimum gratisimum T du gl
Tnsswdhe .
}-21. naw _ Ocimum sanctum Tu fia et leepmnu
22, Win ne Piper mgum wan SINATIU
23. wuaueneaenn | Stemona cuttesii n shvuauwesin sh@ﬂﬁwqq
24, AN Tagetes minimus @an ldunariuingen
25. lwa Zingiber cassumunar mn ‘1.‘55;\1




Millettia conraur

Conrauinone A

Conrauinones B
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Miliettia pervilleana

Iz @

Me

Me

Me

retro Diels-Alder fragmentation lines

altemative fragmentation lines

!
pervilleanone ] i

\'

3'-Q-demethylpervilleanone 2‘1

dimethyl pervilleanone 3
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Derris reticulata

lupinifolin

2™ 3"-epoxylupinifalin

vanaldiny

1" 4
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|
l dereticulatin
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4= 542 triacetate of 3 dereticulatin triacetate



Millettia laurentii

millettonine

5a,9a-dihydro-5a-hydroxymillaurine
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African plants

OH

Oppositin (-)-Androyol and enantiomer (+)-androyol, R=H
(-)-6-C-Methylandroyol and (+)-enantiomer, R=Me

OMe OMe -

Schefflerin Isoschefflerin
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Flavonoid chemistry of African plants

Triuvaretin
Iscuvaretin

Dichamanetin

Sigmoidin G
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Calodenone, R=Me

Bongosin
Lophirone A, R=H




Pongamia pinnata

= R,
o ! OCH, i Ry H,0 g ocH,
0 OcH, o
8: R,+R,= OCH,0 10

#: R=f=H
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_ Pongamia pinnala

0,
CH,O. OCH, 0 CH,O
L 9@
OCH,
OCH, 0  OH
ti 12

OCH, 0

15 R,=RaH 17: R,=R.= H
t6 R,~Rye OCH,0 18: R,~R;= OCH,0

L0



Pongamia pinnata

—= R,
0, OCH, R,
g B ‘
o oH
20: Rl-Rzl H 2 1: RI‘R'Z- H
2t: Ry*Ry= OCH,0 23: R *R= OCH0

0y
cHyo. ocH, )
LSO
o o
13

15: RisRa=OCH)
26: Ri+*R=0OCH2O -

27: R,=R= 4
28: Ry*Rp» OCH,0
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Millettia auriculata

H H  CH,CH==CMe,

H H CHCH—==CMe,

H OMe  CH,CH=—=CMe;

H OMe CHy——CH=—CMe,
CH,CH==CMe, H H
CH,CH==CMe, H s

OCH . CH—CMe 3

2-deoxyisoauricularin |
2'-O-methylisoauricularin 2
auricularin 3

Scandenone L,



Millettia ferruginea

RY nt R RS K?

¢ M H Ure Crie H

2 H Ore H H H

Y " M H M OHe

& H One H H Onia

5 e one " H H
10 L] L L a "
™ H g " o -

ey

s [}
ferrugone durmillone 7
jamaicin 3 ichthynone /[,

7-hydroxy-5,6-dimethoxy-3",4'-methylenedioxyisoflavone

flemichapparin 6

calopogonium isoflavone B ] 0 isojamaicin

L3

5

5-methoxydurmillone 8
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Milfettia ferruginea

15

=0

C

12

7 R=H
13 R =OMe
4-hydroxylonchocarpin 1 1

4'-hydroxyisolonchocarpin 1 5
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Spatholobus suberelus

1a R' = 0Ac, R? = OAC
3R =0H RT:=H
38R'=0Ac,R2=H

H;C
HiC
H4C

HO :

O--e
N I

CH;
CHy

CHs



Millettia hernsleyana

MeO OMe MeO OMe
IO O

9U:
[+ 3
0 OMe

3'.4'-methylenedioxy-?—methoxyflavone

milletenone

dihydromilletenone methyt ether

dihydroisomillettenone methyl ether

1
2
3
b

o\
0

L6



Millettia putchra L, 7

lo R, R'=H
BR=H, R =Me
lc R =OMe, R'=Me

! i/
1}
ro o 11 OR'
R ©O N

30 R,R=H 4o R,R'R*=H
3bR=0OH,R™=H ap R, R'= H; R?= Me
3c R=H,R'=Ac 4¢ R,R) R?*= Ac
3d R =0ac,R'~Ac 4d R, R'= Ac;R%= Me

48 R=H;R R Me

I
;i Ogune OR £ 1T
OR
OR O 4]
R

R
SaH 6o H
3b Ac 6b Ac

(-)}-maackiain (1a)

(-)-sophoranone (3a)



Millettia thonningii

]

2 OMe
3 oH
4 OH

oH ©
Oie H
omMe H
OomMe OH
-OWeO-

LB

alpinum isoflavane (1)

dimethylalpinum isoflavone {2)

4"-methytalpinumisofiavone (3)

robustic acid (5)

robustone (6)




Miltettia  thonningii

thonningine-A (7)

thonningine-B (8)
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Millettia pachycarpa

R0 0\ 3
~Z O o
1 & R=H 2a R,»H, RyrMe, Ry1OM
I'b Rrac 2b R,:&c, R :Me, R, 0Ac

2c R'zﬁ;._lme‘ R:’OMG
2d R,sR,;:R,H

28 R, :R,cH, R,+OH

5,7.4"-trihydroxy-6,8-diprenylisoflavone (2d)

5,7.3"4'-tetrahydroxy-6,8-diprenylisofiavone (2e)

3o A'H
3b RuaAc

pomiferin (5)

5—hydroxy—4'—methoxy-6",6"-dimethylpyrano' (27,3": 7.8) isoflavone (1a)



Millettia pachycarpa

51

lo R=H rotenone {(1a)
ib R-0H |
lc R=Cac cis-12a-hydroxyrotenone (1b)

OiMe

rot-2’-enonic acid (Za)
20 R:=H, R':H f
2b R=0OH, R'= H

S¢ R:OH, R' *Me cis-12a-hydroxyrot-2-enonic acid (2b)




Millettia pachycarpa

73 R,=OMe.R,=H g A
"% R;=0M€.R;=‘H 8a R.-:OMC,R;, R,-—H
8b R, =0OMe R, =H,R, = Ac
R;, Ry = H, R; = OMe
R, = H,R; = OMe, R, = Ac

92 R, R;=Mc,Ry=H
9% Ry, Ry= Me, Ry = Ac M2 R,=Me R;=H
% R, R;Ry=H 10b R, =H R;=Me
e R, =Me R; =Ac
10d R, =Ac, R, = Me
10e R,.R,:—.—Mc
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Millettia auriculata

HO 0

n

illone (1} auriculatin (1)
aurmi

(Iv)
(nt)

auriculasin (M) : sumatrol {IV)

OCH3y
(via) R=H
(Vo) RzH (VIb) R=CHs
::b: :E:glﬁ {vic) R=COCH3
c =

lisetin (Vla)
piscerythrone (vVa)



Milleilia auriculata

-CH:-—CH B Cf.cf*'_l,)z
-c(CH3lz-—CH + CH-

(1x)

psoralidin (1X)

{c) (d)

(Xo) R=H
{(Xb) 3=C0CH3

i millettin (Xa)

(viin

5L



o

Millettia auriculata

[X”O) R=H
(X1Ib) R = CH3

4,4'-hydroxyscandenin (Xlib}

(XINlo) R=H
(XIIb) R=CH3

4,4'-dimethoxylonchocarpic acid (Xlib} {

(0] ] 0]
(XIV)

trapezifolixanthone (XiV)
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Millettia ovafifolia

ovalitenin-A (1)

2 R R'Z ;:;: I;: ovalifiavanone-C (2)
3 R = Rﬂ =_J= » =

4 R=R'=R"=H |

5 R=R'=H R=_5~< ovaliflavanone-D (3)
6

R=R'=H,R'=_/~=<



[ R

Millettia pachycarpa

2s R,,R;,R;=H

2b R,.R,,R3=Ac

2¢ R,.R,=H; R,=Me
2d R;=H; R,,Ry=Me

5,7 4'-trihnydroxy-6,3'-diprenylisoftavone (2a)

3a R,,R,=H
3b R,=H: R,=Ac
3¢ R,=H; R;=Me

5,7,3',4'—tetrahydroxy-6,8—diprenylisoflavone (3a)
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Millettia pachycarpa

4a R=H
4b R = Ac

(2R 3R)-5,4"-dihydroxy-8-prenyl-6",6"-dimethylpyranol [2",3" - 7.6] -dinydroflavonol (4a)

5a R=H
5b R=Me

warangalone (6)

N



Millettia pachycarpa

osajin (7)

10a R=H
10b R=Ac

wn



Millettia pachycarpa

O
{

HOC/ \

13a R=H
13b R=Me

60



Mitlettia pachycarpa

OR, O
15a R,=H; R,=0H
15b R, = Ac; R;=0Ac

OR ©O

J6a R=H
16b R=Ac

pectolinarigenin (17a)

salvigenin (17b)
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Millettia  thonningii

alpinumisoflavone (1)

dimethylalpinumisofiavone (2)

4'-methylaipinumisoflavone (3}

robustic acid (7)

H L W=

Ac

Ac

62



(HR?
(2) R!?
(3) R?
(4} R?
(5) R?
{6) R!
(7 R!

L2 | | I |

Millettia auriculata

aurmillone

OR?

R? = H; R? = —CH,—CH=CMe,

R? = COMe; R? = —CH,—CH=CMe,
R? = Me; R® = —CH,—CH=CMe,
Me;R? = H; R® = —CH,—CH=CMe,
R?=R*=H

Me;R?=R*=H

R? = R* = Me

63



Miitettia ovalifolia

ovalitenin A (1)

ge OMe

ovalitenone (3)

6L
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Millettia ovalifolia

ovSlichalkone

ovalichromene A

ovalichromene B

- , isoaurmilione (1)
5,?,4'-trihydroxy-6-methoxyisoﬁavone {4)

aurmitione (5)

Ra=0H,R,= OMe,R;=H, RS=C§SCHC:‘.:M§M0;_
: =H R =CH2 = 2

OH,R,=R3= OMe, R, Ry 2C|

= FL‘,--:R23= OMe, R,=H,R,= (;{H.‘,C-H‘._CMez

= R3=0H,R;=0Me, Rs= Rg= _

=gi=0H.R§=H,R4=0Me.R5=CHECH__CMC;'_



Millettia auriculata

auriculasin (1)

3: R=R,=R;=H,R;=

c R1=CH3, R2=R3=AC, R=

isoauriculasin (3)

4: R=R,=H, R2=’/—<

a: R=H, R,=CH,, R;= ——/-—\

b: R==H.R.=CH,.R=><—

/

iscauriculasin (4) [assigned eartier]

a: R=R,=H.R,=CH, R, =

b: R|=CH3, R2=R3=H, R=

66

CH,
0 O
T
A o
o)
8]
2

500
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Milfetiia ovalifolia

O
O

H.CO ‘ 0 O

H.,CO

milletenins A (1)

milletenin C (3)

ovalifolin (4a)
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Extraction

1. Millettia pulchra

above - ground {3 kgm)

evaporate

overmght

precipitate filirate

extractract with CHCl, (Soxhlet)

dissolve with 500 ml (90% MeOH)

wash with petrol (6 x 200 ml}

MeOH layer

evaporate

extract with CHCL
evaporate

dried extract(20 gm)

Column chromatography
- Silica 380 gm
@ 250 m! - fraction 1 - 35 (C/H,
35 - 52 (CH, - CHCL)
52 - 61
62 - 70
71 - 86
87 - 132 (CHCL, - MeOH)
133 - 168
169 - 183
184 - 198
199 - 212
213 - 219
220 - 226
- fraction 227 - 229
- fraction 230 - 232 MeOH

(3:1)
(2:1)
(1:1)

(99 :

1)

2 1)
c 1)
1)
1 1)
2 1)
1)

petral layer

69



2. Millettia pachycarpa

Seeds (500 gm)

residue (5 gm)

extract. with CHCL, (72 hr)

evaporate

Column chiomategraphy

- Silica 250 gm

@ 200 ml - fraction 1 - 10

11

16 -

21

26 -

31
36
41
46
51

- 15
20
- 25
30
135
- 40
- 45
- 50
— Lk

(C.H,)
(C.H, - EtOAG)

(EtOACc)
(EtOAc - MeOH)

(19: 1)

70



3. Millettia pachycarpa

aerial parts

extract. with CHCl, (soxhlet 12 hr)
evaporate

residue (16.5 gm)

dissolve with 800 m! MeOH (+ 50 ml H,0)

r ]
insoluble ‘ solution
wash with petrol.
| |
MeOH petrol
evaporate

extract. with CHCL, (200 ml x 6)
evaporate

residue (8.4 gm)

Column c¢hromatography
- Silica
@200 ml - fraction 1 -8 (CH,)
b 9 - 15 (C.H,- EtOAc) ©9:1)

17 - 24 4:1)
Zopa e 2:1)
33-40 (1:1)
41 - 48 (1:2}
49 - B5

55 - 62 (EtOAc - MeOH) (19: 1)



4, Millettia ferruginea

72

ground bark (400 gm)
petcolate with petrol

soxhlet extract ¢ CHCL, evaporate.

—I

petrol extract. (3 gm) CHCI, extract. (10 gm)
Column chromatography Column chromatography
- Sephadex LH 20 (70 gm) - Sephadex LH 20
- 30 fraction (7 mi) - Silica (250 gm)
fat r — flavonoid by petrol
fraction. 1 - 20 fraction 21 -30 (10 gm) 5% EtOAc

10% EtOAc
15% E1OAc

PTLC PTLC
- toluene : hexane : EtOAc {3 : 4 : 3)
- Silica



5. Millettia pachycarpa

dried leaves (500 gm)

evaporate

residue (5 gm)

overnight
filter

filtrate

MeOH portion

evapotate

CHC], extract.
wash with H,0
dried, evaporate,

residue (1.10 gm)

/ﬁ column chromatography
L - Silica (200 gm)
@ 100 mi - fraction 1-5 (CH; - EtOAc)

6-10
11 - 15
16 - 20
21-25
26-30 ‘
31-35 (EtOAg)

* PTLC (CH, - EtOAc, 9: 1}

recrys. from EtOAc - Petrol

extract with CHCL, (8 hr)

9:
(4:
2
(:
(1:
{1:

dissolve (200 m! MeOH + 20 ml H,0)

wash with petrol (5 x 150 mi)

extract. with CHCL {4 x 150 ml)

/3



6, Millettia pachycarpa

Ioot

residue

{2 ka)

/L

extract with CHCL,;, Soxhlet 12 hr.

evaporate

(5 gm}

dissolve (500 mi MeCH + 50 ml H,0)

solution

wash with Petrol

MeOH (part)

residue

evaporate

extract with CHCL, (7 x 200 ml}

evaporate

(2 - 5 gm)

Column chiomatography

- Silica 300 gm

@ 200 ml - fraction

1-5 (CH)

6-10 (CH, - EtOAQ)

11 - 20

21 - 30

31-35

36 - 40

41 - 50 (EtOAc)

51 - 62 (EtOAc - MeCH)

(9 1)

4:1)
2:1)
(1:1)
(1:2)

(19: 1)



TADUUIEN

1 Millettia utilis Dunn.

dried leave (1.08 kg)

extract with CHCI, (4 times)

(until colotless)

evaporate

residue (50.3%3 gm)

dissolve (800 mi (30% MeOH + 10% H,0)
overnight

filter

filtrate

wash with petrol (5 x 200 mi)

MeOH portion

evaporate

Column chromatography
- Silica 200 gm
@50 ml - fraction 1-5 (Hexane)
6 - 10 {CHCL}
10 - 15 (CHCI, : MeQH} (9:1)
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EN1SNARBY

1. Chrorhatography

1.1

Thin-layer Chromatography (TLC}

WMALA : one way, ascending

Fa@afy : Silica gel 60 F,, (E.Merck) precoated plate

ANTHUUNNBINENS © 0.2 NATLNAT

AMNENY - 5 FuRng

ouMNH © goenniitind (30 - 35 °C)

manzagey: 1. melfuaauiienins Anuenadu 254
uaz 365 wrlumms

2. 10% Sulfuric acid in ethano!

1.2 Column Chromatography

1.2.17  Quick Column Chromatography
plagmdu : Silica gel (No. 9385) (E.Merck)
BUIRDYNIA 0.040 - 0.063 wlluAT (230-400 mesh ASTM)

TEgady : wuuwe

MSUIFAIST canudrshetnadneioinasane S unudnisyadliun
Widnfuudminldusiudadey 7 Besdlduugdouuuses
PBANY

N1SAIIRABUATS © AN fraction AxgMimIAsIaaaLuy TLC naliuas
wilesinafAueaARL 254 uaz 365 untumms ufam

FLN1TA AN MY 10 % sulfuric acid in ethanoinawun iy

|

-

WarsFeun  gomnii 105°C tszanns 10 w1 wsiag

o=

fraction RRANHUEIMIaUAUSsINITINY

1.2.2 Flash Column Chromatography
FaRAdy : Silica gel (N0.9385) (E.Merck)
TUIABYNIA 0.040 - 0.063 WU (230 -400 mesh ASTM)

ol L4
APUTTY L UWHLUW
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NTUTIYANT 1 BratsaITnRtmsRvaratatTunusntesudnldi
paduBnandntenastiuntidnm udamin it iy
Antl ) wAnasliuudiusesneding

MIATIARBUATT : 179N fraction ALQNUMNIRIAABUUM TLC

2 o =l [
AEHISALINLLD 1.2.1

1.2.3 Gel Filtration Chromatography

Gel filter : Sephadex LH-20 (Pharmacia)

- e » Y 1 ::' G‘: s e

98U5IY : Gel filter AavuIIUAZNBUDY MATTE AN UARR LT e adauy
24 FaTuanewminn it wdawmasdllurednilase WG aemadiuiu

NMTLTIRANT © ArAtEANTaNmLFMIazaulTINouAMIBe wiaABY 1)

WRnas lduugauussRsdnd
NISATIRABLAT . /13N fraction ATQNUNNIATIAADLLY TLC

fnpdsiauniu da 1.2.1

1.3 Spectroscopy
1.3.1 Ultraviolet {UV) Absorption Spectra
Tmu’l‘ﬁ'm‘%‘miﬂ/ﬂ,l-iitachi UV-Visible spectrophotometer
1.3.2 Infrared (1;?) Absorption Spectra
Tﬂﬂ'l‘ﬁ'l,ﬂ?:'adﬂﬂ Perkin Elmer FT-IR spectrometer
14 Potassium bromide disc uaziluaisazanalu acetone
1.3.3 Mass Spectra (MS)
Electron Impact Mass Spectra (EIMS)
Tnalirtasila Perkin Elmer EIMS
1.3.4 Proton and Carbon-13 Nuclear Magnetic Resonance
(1H and 1:‘C-NMR) Spectra
"H NMR 271310 500 MHz uaz °C NMR A28l 125 MHz
TneMiAseaile JEOL JMN-A 500 Spectrometer
Fvinazanufild Ae deuterated acetone (CD,COCD,)
An chemical shift $he v tuming ppm Tnelddnyoyn
nlFmuvauAann chemical shift 924 tetramethylsilane

(TMS) A 0 ppm



2. Phytochemical screening

n1sneday Flavonoids (Shinoda 's test, Cyanidin reduction test)

» ¥
wifudauresnsisiesnisnsaaulu aicohol 95% 1 Fu neas wddszwe IWuisun
residue MU petroleum ether WavAnlu3iy (defat) upe carotene 2 A Mvdrunasaoatlu
petroleurn ether T iodqunivdennasanuiu alcohol 50% %78 %alcohol taandnil iie
. simen3 1 chilorphyll Fantiasiga nsadldaslunasnuia 2 veen uaend 1 iy control
nReuiaud anuaeauilaudy core. HO) adltuanidin Mg ribbon 2-3 du dunednelu
o v el o o X ) . )
1-2 W GRATRNTILANRATY UanIdI flavonoid
HAMINARDL
.. ey 1
positive test HATNWLAAT

3 "
N15ASIAABULLDIA LRI TLC

Manupsndan Ui 1 ndd annsng 10 mi methanol Yszuatd 5 wiil tinlugu
YU water bath gaumpiitszana 60 °C wlunses udsMansazaefinsecldiunasouin
Wi TLC ﬁ%‘ﬁmmmmmum?ﬂ?:naumﬁfi'wwn lipophilic W&z hydrophilic flavonoids)
pRAATY : Silica gel 60F,,, pre-coated TLC plates (Merck, Darmstadt)

AN UTe98S © USuntuaed flavonoid NHAMANEY 5591979 0.5 - 1.5%

viga Untuansanna 25-30 LU

sazaeiild A8 Chloroform : Ethytacetate (60 : 40)

nsmgnadeu 1. wwelildaned

1.1 mznassgsniLlan

1.2 Wa4 UV Aanuignaman 254 nm
HANIFVAABL

Ly

flavonoid Nnafiaas@owuasdiiGudiuunudiviesseusiu TLC
'. 2. Ineldansail An NP/PEG
(Natural products-polyethylenglycol reagent )
HANNTNAABL

flavonoid WARTIHARTUARINARIITIumMNANeLrIATIaTI
Finagey - wudwlsdutiu TLC #ae 1% methanolic diphenylboric acid-/F
ethylamino ester (= diphenylboryloxyethylamine) (NP) 15N10u10 fiadfss anuson 5%

ethanolic polyethyleneglycol 4000 (PEG) 131104 8 addRT
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3. Amino acid analysis
N15/SIAFAUTUANBINTADERIY

Tiiudauaesiansiaanisnmaasy Uszuin 20 niu taas s udadmBuTuany

widing alcohol 75% 1 1 nsas udrssmyiwianialsianudu Agnuunii 45 °C widaun
WABNIATANEAAE 0.02 N HCI (pH 1.7) Y3n1tu 50 Aadans
Waalald : Hitachi 835 - 10 automatic amino acid analyzer

. 119 Li - citrate buffer system

79



Wanisvisaad

[~ L7 g as
1. PASIAUSAUSIN LUTRIFENDUUNEN

AsRusuTniuIeIRsTaWIngN 4 . uudd a4t huAsuEew 2538 Tan
< A L7 P-r-% ar ) r-3 [ Y] 45' I=) o - - = d‘ L7
Wanwaawmenunis s Rad Ul WeanfeumeuRRsdurineivanssaell  nsu
il nesvmansrsuasavnsnd  udRgaidlddnduwivasdouwdndn - Hdeinaraand
Millettia utilis Dunn. s ntiuinhlBsuliuiusaus Wazidan

o & [
2. PSASIAFDUAITUSENAULANILDINU
% =t 1
AnnsRadauaTUssnauwiievi  Inaliisneaauanizianzes wuanly
L

speaLViauundn  Uszneusis  @tsUszneulmiaawan  flavonoid,  monoterpene,
phenylpropanocid was steroid

as = d
3. nsanaLaznsianaisdsenautAlusans

-
- Ll

’f?ﬁi‘l'auﬂ’]?ﬁﬁﬂLLﬂ:lﬂ?LLﬂﬂﬂﬁ?ﬂ?:ﬂ’ﬂULﬂﬁUi‘@V]ﬁ wanssnazBentiudn luweuni
Fradu nsdenldEvinazanelunisadn Guamusduanuiifiresimnazany Taanns
puanlatiusnnlueen (defat) #ne petroleum ether Way hexane anniumingae
chloroform 'g’mw\ﬂ'] AFa ANt chioroform extract ldlluenansusznauaiisaly
fnamAtiA column chromatography teeld silica gel iy adsorbent warulanuutlag
Favnazans TneBeadduRINAidaAell hexane, chioroform WAz methanol Faths
'ﬂzmm‘mLLEInmi‘IJi'zn'aumﬁu?'qw‘ﬁﬁlﬁmuﬁ’lﬁuﬁd‘ﬁ monoterpene,  phenylpropanoid
war flavonoid lawatsuUsznaueiisinatnaratluglansuay peamutiansuantan
HANS (recrystatization) Tneld ethyl acetate, acetone uaz methano! iflusinvitazane
inldndnvasansszneuaiivigniudaiTid it uddldluosufadenAulily
dessicator -

4. MSANEENSIATIATIININAN
Tnelisseeilo UV, IR, MS, NMR - spetrophotometer emsragauuariudud

= J
4r3IATNAT N INATIBIANILTANT

80
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HRN1TNANEY

1. NsANmuendIslsznauall

1.1 MU-1
UV (nm) : A max 216
IR (cm ™ ) : 750 (d), 1500 (d), 2800 (d), 2900 (s}
'H - NMR (ppm) : 8 0.86 - 0.90 (triplet), 1.26 (singlet), 1.54 (singlet)
12MU-5
UV (nm) : A max 216.5
IR (cm ™) : 750 (d), 1500 (d), 2800 (d!), 2900 (s)
'H - NMR {ppm) : 006-24 (multiplet with triplet), 4.4 - 4.8 {(doublet with
multiplet), 5.0 - 5.2 (multiplet), 5.3 - 5.4 (multiplet),
7.25 (singlet)

2. N1SATIAEDUAGLAN
2.1 NMIRTIRaaL flavonoid
HANNINAADBYL : 3 flavonoid
2.2 NNTRTIR4BY steroid nucleus

NANTITNAASY ; N steroid nucleus

. 3. NSASAIAFBUNSABERLY

amino acid (Lt mol / gm dry wt) : Taurine (Tau)0.196, Aspartic acid {Asp)13.489,
Serine (Ser)13.432, Asparagine (Asn)320.401, Glutamic acid (Glu)0.145,
Glutaminé (GIn)89.517, Homoserine (Hse)1;.303. CL - aminoadipic acid (A‘- AAA)
0.161, Proline (Pro) 3.003, Giycine (Gly)2.293, Aianine (Ala) 9.539, QL -
aminobutyric a\ézid (A - ABA)D.158, Valine (Val) 3.623, Cystine (Cys)0.052,
Isoleucine (1le)0.525, Leucine (Leu)0.541, Tyrosine (Tyr)0.019, Phenylalanine
(Phe)0.223, B - alanine (B - Ala)3.085, ¥ - aminobutyric acid (GABA)5.389,
(O}n)0.418, Lysine (Lys)0.711, Histidine (His)0.850, Arginine (Arg)13.207



1. M9ANALINAISUSENALLAN

11 MU- 1

anUsnsua

1.1.1 UV spectra : wamdnuusuiananil conjugated system laanns

wlasuntlasainaniaz ground state Tililu excited

state

s WisuiRgumniganfuaiuuas (A max) 1Al

-

A max 214 nm : parent heterolannutar or open chain diene

A max 215 nm : parent O, B - unsaturated six-ring or acyclic

ketone

1.1.2 IR spectra : WARIANHILZLATIMUNU T2 NI UAZ N B UL

Tana sosianamdneurmIduasineusadiuse

double bond Ua triple bond idag lunguieidusn

- WFaufaudinisganauadunas (cm ) Teiail

750 (cm ™) (d)

1500 (cm ™) (d)

2800 (cm") (s)

2900 (cm ) (s)

.~ CH, rocking

1,2 - disubstituted benzene ring

5 - adjacent aromatic C - H and mono-substituted
4 - adjacent aromatic C - H and ortho-substituted
3 - adjacent aromatic C - H and meta-substituted
3 - adjacent aromatic C - H and para-substituted

s NH,+

benzenes

pyridines

:-CHO

- OCH,

-0-CH,-0-

- N-CH,

: - CH stretching

- CH,

- CH,

37
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1.1.3 MS spectra mmé’m'\zﬁqmmﬁwﬂ’nmmr;mm:ﬂ?:ﬁﬂm%mu Ine
"3 bombard d@aAnsau Wuaniunguresiasy e
anTUARIANEUTgRTlANaFanInAl

1.1.4 NMR spectra : uanstlrzquiimdnlniirestinafaauneo gu ' H,

BN, P F P uszuaninsdnGesiues

neuiarifuuazanslalasanfueuiivaenoly

Tuiana

S ufFauisusn chemical shift (ppm) Wﬁﬁ‘ﬁ
5 0.86 - 0.90 ppm (1) : 2 H

: Methyl - CH, -R
d1.26 ppm (s} : 24 H
*Methylene - CH, - R

O 1.54 ppm(s):1H

: Methine - C (=O) H

1.2 MU-5

1.2.1 UV spectra : uﬁ‘ﬂmﬁﬂummsgrmnﬁuﬂ%;mma (A max) Wil
A max 214 nm : parent heterolannular or open chain diene
A max 215 nm : parent QL , |3 - unsaturated six-ring or acyclic
ketone
1.2.2 IR éggctra - WBguisuATnisaanAuAALLAS (cm ) e
750 cm™) (d) :-CH, rocking
1,2 - disubstituted benzene ring
5 - adjacent aromatic C - H and mono-substituted
4 - adjacent aromatic C - H and ortho-substituted
3 - adjacent aromatic C - H and meta-substituted
3 - adjacent aromatic C - H and para-substituted
1500 (cm ™) (d) :- NH+
benzenes

pyridines



2800 (cm '} (s) :- CHO
- OCH,
-0-CH,-0-
-N-CH,
2900 (cm ) (s) :-CH stretching
- CH,
- CH,
1.2.3 NMR spectra : Wisauiguan chemical shift (ppm) 16’1’5¢§
O 0.6 - 2.4 ppm (multiplet together with triplet) : 2 H, 7 H, 12 H,
1H, 3H, 11 H
. aliphatic alicyclic
O44-48 pom {doublet together with multiplet) : 2 H _
*  :Methine- O-Ph
050-52 ppm {multiplet) : 1 H
. Methine - O - Ph
053-54 ppm {multiplet) : 1 H
: Methine - O - Ph
0725 ppm {singlet) : monosubstituted benzene ring with CH
phenyl, C=CH,orC = CH

2. NMSASHINABURIILAN

2.1 MAsadal flavonoid wudnlugsvieaunndni a1sUsenaupilsanan flavonoid
WwAEgALIALRs eI luRTana Millettia alindu
L 7
2.2 NNTATIRNADU steroid nucleus wudluasiauuini  atsdssnauAieaawan
A ] ol [ ol " o . . s
steroid iuATafuwelT e wiwgluNTana Millettia 1HaBw

3. pasAsadaUnNsARsily

msamageuTtiouaBinnannmesiin wud  lussiawindniinsnesilud
Auflusesnanie $1uau 24 93ia Tnawy Asparagine Tutinnmnniign (320.401 [ mol /
gm dry wt) Wi Glutamine Tulzunnininseaaans (99.517 WL mol / gm dry wt) Wi Tyrosine
TutFanslesian 0.019 (U mol / gm dry wi) W8z WU Glutamic acid  lutBunulienses

f931 0.145 (L mol / gm dry wt)
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Amino Acid Analysis

Essential Amino Acid Non-Essential Amino Acid Body Amino Acid Unknown Amino Ac_id
Type Amount  |Type Amount Type Amount ({Type Amount
{umoligm) {umol/gm) (umolgm) (umoligm)
valine 3.623|aspartic acid 13.489\taurine 0.1961homoserine 12.303
isoleucine 0.525|serine 13.432|B-alanine 3.085|A-AAA 0.161
leucine 0.541|asparagine 320.401|GABA 5.389)A-ABA 0.158
tyrosine 0.019}glutamic acid 0.145
phenylalanine 0.223 g|utamine 99.517
lysine 0.711]proline 3.003
histidine 0.851glycine 2.293
arginine 13.2071alanine 9.539
cystine 0.052
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Amino Acids RT.(min) R.T.(min) Standard A.A. Peak Area Peak Area Content
No. NAME Standard Sample  nmol/St.P.A. Standard Sample {microddily)
110 P-Ser 100.00 100.0Q 2.500 1124779 0O 0.000
120 Tau 100,00 100.00 2.500 1150630 181367 0.196

- 130 FEA 100.00 100.00 2.500 1414667 o] 0.000

140 Urea 100.00 100.00 10.000 121217 ) 0.000
145  3-MeCysSox 10G.00 100.00 5.000 0 0 #Divo
180 Asp 100.00 100.00 5.000 2847747 15480587 13.489
160  Hypro (440) . 100.00 100.00 5.000 399054 0 0.000
i65 BPA 100.00 100.00 6.700 3888494 o 0.000
170 Thr 100.00 100.00 5.000 2687722 1330568 1.228
180 Ser 100.00 100.00 5.000 2665593 144288634 13.432
185 B-PA 100.00 100.00 5.000 0 g #Divol
190 Asn (440} 100,00 100.00 2.500 124292 32097523 320.401
200 Gly 100.00 100.00 5.000 2683117 155922 0.145
205 Glin 100.00 100.00 15.200 1180915 15579236 89517
206 Hse "100.00 100.00 7.6800 7140850 23292605 12.303
207  5-OH-Pip 100.00 100.00 5.000 0 0 #DIVRD!
210 Sar 100.00 100.00 12 500 1509665 0 0 000
220 A-AAA 100.00 100.00 1.240 1002449 262692 0.16%
225 S-MeCys 100.00 100.00 5.000 0 0 #DIVIO!
230 Pro {(440) 100.00 100.00 5.000 299471 362451 3.003
240 Gly 100.00 100,00 5.000 2608631 24102886 2.283
250 Ala 100.00 100.00 5.000 2615210 10053647 9.539
260 Cit 100.00 100.00 5.000 2400412 0 0.000
270 A-ABA 100.00 100.00 1.240 1336574 342929 0.158
280 Val 100.00 100.00 5.000 2543030 3713132 3.623
287 Pipeclacid 100.0¢ 100.00 5.000 0 0 #DIVIOY
280 (Cys)2 100.00 100.00 5.000 2757878 57500 0.052
295 DOPA 100.00 100.00 5.000 0 G #DIViO!
296  Hcys 100.00 100.00 5.000 0 0  #DIVIO!
300 Met 100.00 100.00 5.000 2938825 o 0.000
310 Cysthi 100.00 100.00 2.500 1750811 o 0.000
320 fle 100.00 100.00 5.000 2763307 .~ 585562 0.525
330 Leu 100.00 100.00 5.000 2792457 609209 0.541
340 Tyr 10000 100.00 5.000 2588945 20000 0.019
350 Phe 100.0C . 100.00 5.000 2253440 202672' 0.223
360 B-Ala 160.00 100.00 10.000 1055131 655951 3.085
370 DB-AiBA 100.00 100.00 5.000 803194 0 0.000
380 GABA 100.00 100.00 5.000 2365260 5136693 5.389
380 EtOHNH2 100.00 100.00 5.000 1635302 2278798 2.922
400 NH3 100.00 100.00 5.000 3110336 82886316 66.126
410 Hylys 100.00 100.00 5.000 1168925 0 0000
420 Allohylys t00.00 100.00 5.000 1486540 0 0.000
430 Omn 100.00 100.00 5.000 2766977 466502 0.418
435 Te 100.00 100.00 13.000 3556610 0 0.000
440 Lys —300.00_ M 5.000 2921345 8368531 0.711
430 1-Mehis 100.00 100.00 T5000° 2060815 ____E 0.000
480 His 100.00 100.00 5.000 2937714 1008725 0850~
470 3-Mehis 100.00 100.00 5.000 2528568 0 0.000
480 Ans 100.00 100.00 2.500 193450 o 0.000
490 Car 100.00 100.00 5.000 418519 0 0.000
500 Arg 100.00 100.00 5.000 2669353 14207446 13.207
800 Har 100.00 100.00 5.000 0 0 #Diviol
800 Cana 100.00 100.00 5.000 0 0 A#DIVoL

mewdi 7 nsaecfilufimululussieuindn (poadiudu 4.030 g/100 mi ian 50 )
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