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‘Abstract

The comparative basic pharmacognostic studies for three Murdannia species (Family
Commelinaceae), M. bracteata, M. loriformis and M. nudiflora, were conducted by using methods
of diagnostic microscopic studies (leaf scraping and leaf clearing) and phytochemical methods
(physico-chemical value and thin-layer chromatography). Cutin pattern and macro-hairs are

distinguished epidermal microscopic characters among the species. The differences of total phenolic
contents and thin-fayer chromatogram are supported the identification.

Keywords: Commelinaceae, genus Murdannia, pharmacognostic study, microscopic character,
phytochemistry
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maAnrlSauisumanduinuasgnamueandintnveasiy 3 i
Tuana Murdannia (39A Commelinaceae)

Comparative Pharmacognostic and Antioxidant Activity Studies of

Three Murdannia species (Family Commelinaceae)

5731 duha uphatana) **

as.Asanns Usulsy (Df Sri esak Thitimetharoch) ***

UNAAE

nmsAnnulSsuiisumandsmyasiigayuls 3 oiia Tuana Murdannia (396 Commelinaceae) Ao
wahilnfs (M. bracteata), ananslng (M. Joriformis) wasufaiss (M. nudiflora) MeI5Anwaa
anwaritadewiuly ananiinawminmenn uasiuawsslasininasnwilannsousnanauane
gaswgayulwsananle laawuhisansusifiadsrownulufe snyazUsnnguasmemefiiiiuues
gusinalvg spwudiisnsmuaeiine YSnassanalummsiueaiianuuanmeagegaulums
AnnmBinaiueda wasiwawaslasinlnunsy dwmSumsAnmgnasusandedunuhasaia
MELUNGIUDAVEN M. bracteata ﬁqw‘éﬁmaan%m:'z?ugqqmﬁaﬁnmﬁaﬁﬁ 1,1-diphenyl-2-picrilhydrazyl
(DPPH) 1az)3 The ability of ferric reducing-antioxidant power (FRAP) zhumsaﬁmé’vmfwaq M. nudiflora
ﬁmmmmsnﬁmmsLﬁﬂﬂﬁﬁ%maan%m%uwaﬂwﬁ'ulﬁﬁﬁqm

ABSTRACT'

The comparative pharmacognostic studies for three Murdannia species (Family Commelinaceae),
M. bracteata, M. loriformis and M. nudiflora, were conducted using methods of diagnostic microscopic
studies, leaf scraping and leaf clearing; phytochemical methods, physico-chemical value and thin layer
chromatography. Theses methods are found to be useful for the diagnosis. Cutin patiem and macro-hairs
were distinguished based on microscopic characters. The evaluations of phytochemical studies, phenolic
contents and thin layer chromatogram, have been valuable tools for pharmacognostic identification. In the
determining of antioxidant activity, we found that crude methanolic extracts of M. bracteata showed the
highest of antioxidant activity using 1,1—diphenyl—2—picrilhyd"raz§i (DP];H) and The ability of ferric
reducing-antioxidant power (FRAP) methods. Whereas the water extraction of M. nudiflora was found

to be the highest of inhibitory activity in lipid peroxidation.

°o o a N = ar v o Qs
AR Commelinaceae MIANEIMNAFTLIN GNEMNUBINBLATUY

Key Words: Commelinaceae, Pharmacognostic, Antioxidant activity

* Unfnwy MangasIngnmansumUndin e drundnaiuaznaa s nvissIma ausndmans singndsauuny
* WamaasNseg Aumndsmans ymInmasysuuny
=+ 91971568 Auzndmans yuinnagyauuny
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(Slaga, 1995)
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NYINNAANYUL (Microscopic Method)
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NEUABLTRANIINNAIGIUNGIUDY 5 NAAANS
15 winatwin 5 lulasdasuveauuuiy
TLC (G60 F_. Merck) #u@ 5 cm x 10 cm
ToglFadvhazats 40 1 Chloroform : Ethyl
acetate : Methanol : Formic acid : Water 809187
900 : 250 : 150 : 25 : 25 A529daUMY 10%
ﬂﬁﬂ‘é?avﬁﬂluLanmuaauazmmaaummmmé"u
366 wluwas 3afi 2 Usznaude Ethyl acetate :
Formic acid © Acetic acid : water 8@5182U 125 :
11 : 11 : 13.5 aadaumataisnaaslse
opfifiounanlsd uazasnaaudsanuIIAGY
366 wlulums Uuiinwa (Wagner and Bladt,
1984) grptiilddnmiivnnmasnauda
JavindushaswiasiuiulinisSasifsayulns
AT ERT NI SaIauLY G 1
3) MsAngNEluMSsAeanBLATY (Antioxidant
assays) WNNBUAILALAN 5 NSUANARIBLUN
saauaniete: 20 Hadaannluthuniss
Uszananlszina 2 Salssnniniannsaawdaly
hiuiidaaiasssmeui dulugumgiio
. 35 1,1-diphenyl-2-picrilhydrazyl
(DPPH) m'imﬂaaqu%ﬁumsﬁ'wﬁumsaquya-
Sasrinanes mslasmuiiiianuamansalums
Jufuayyaddss DPPH iildazdinadimsge
nduussiialafazanasdmiumsmuaaniuaur
AlFseuisuanuansalumsiveyyadas:
Tums@innfa Trolox warsanuaniu EC,,
AN % Scavenging (Ohtake and Tagashira, 1998)
35 The ability of ferric reducing-anti-
oxidant power (FRAP) fa mMInNasauAu
mmsa‘lumstﬂumsé’maan%m‘ﬁuswﬁwuﬂ
wiatamnuamnsalumsilussaussnduaur
SIMHANNA (Total antioxidant power) 10ai®
anuaansolumsiudamsiiaeyyadastly
Ujnsmeantiadu FeldRugmenuihomsdu
nszuaumsaandasulusrananedidiulans
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waztaulnyl laswanummnsolumsdudsad
2AIING  TenuNaum NN I8
asanalumsimusandiasulasmssmdnan re>
T¥lunmdn Fe® (FRAP-value) 28381570
isalaluwSsuiaue FRAP 284 Trolox (Benzie
and Strain, 1996).

23 Thiobarbituric acid reactive substances

(TBARs) misnadauanuaiuisalumisiiy

101

dseulfidmeeniiadurssnsaluiuziia
lidudmiadoninsaunums Lipid peroxidation
Tunszurunisiiediaslvarsusenausig 9
WnIE  uafidenhieaiadeasusznay
(Begau Malondialdehydes ﬁt‘ﬂu Thiobarbituric
acid reactive substances (TBARS) uas31g41u
emenummsalumsamunisiiadjasenduen
EC_, 30 % Inhibition (Ohkawa et al., 1979)

M3ed 1 MageilalumsAnyyadnuas auauiduazesdlsznaumaai

#iia magaild@nen Fufitiiu sanudiLiu
M. bracteata  TS&TT-1 20 January 2005  AMINENSBVAUUAY 3. DULAY
TS-15 9 September 2005  anstuWNAfBeFMN-Ys 3. Foalna
TS-19 16 April 2006 B89 2. WELEN
M. loriformis ~ TS&TT-2 6 June 2005 NVINENATDULAY 3. YBULAY
M. nudifora  TT-560 30 September 2002 ANBNUUNANIEN 3. 2BUUAY
TS-22 13 June 2006 unueavau a. uaniag a. 1ad 9. 28uudy

TS = Tarinee Subphala, TT = Thaweesak Thitimetharoch

HanNIIneaad
1) MsAnnmeadnvu

1.1 ij‘lﬁﬂﬁ'ﬁ'l (Murdannia bracteata
(C.B. Clarke) I.K. Morton ex D.Y. Hong)
Fauaadluguil 2 .

(iatdadin (Epidermis) ML
AUaNTAINU (Cutin) dsduiudaudnuns
Wuaraanasrwun (Reticulate) gﬂs’wvzsaé
Lf'rmf"}aﬁuﬁauaqmnﬁﬂuﬁmuumaﬁﬁgﬂén
dundsuiiuthiloune (30-40 x 10-12 um?)
dugusniludusniiplsumasmasuday
Frunaunng (8-12 x 12-15 pm?) wadiag
vsnadunanluimnad@nnhuszennhadi
aguinaudulunsiluduvunazdiuds
thaly (Stomata) wuthnluziiedfifiadadies
waday 6 wad nsznwagissinnuinalng
vavidrluduuy wasSaudiuunlragraily

seitisuusnaszuihuduluresinludiuas
wadzn wuuiiid 3 wed wadUmadiugy
A5¢UBN (Glandular micro-hairs) 4416 20-40 im
wairluduuurazduge wuruauIalvg
(Macro hairs) 4-7 twadSsauunriden
(Uniseriate hairs) 4110 60-70 Pm nsznamly
vuiluduas waulu (Margin) wadusnm
Indweuluguhmmamisndauinanay wusutl
(Papillae) uazauzwialval 2-7 wadGsudy
UaUAL)

1.2 sindwelnal (Murdannia loriformis
(Hassk.) Rolla Rao & Kammathy) fauaaslu
31]‘7; 3

dladain msuuuasmMuaiaIiu
srauiudaudnvuzifuaraarasroun
sUhumdiladaiudanasnninluduuy
wadiglsndmdsuiudilnne  (10-15 x



i02 *

35-40 um®) drwsUsniluduareigdin
WNoWAINABUEINAN (8-10 x 10-15 im?)
wasfsguinadunanlufinmednniuas
snnhmadieguinamtulunsinluduuuas
duan tinly wuthnlusiiedifimadiaio
wadan 6 waa nszneagiasmnuinulngd
gaudlluamuuy wazdsauluuarsdrnily
sutisvvinuszviaduluvesiiluduan
waduy s 3 waduamedusnssua
2110 20 pum wunsinluduunuazdiua
wuzuanalvg 2 wadBsuduwaidsn aune
20 pm nszmemusuluiiioluduuy wazay
analvg 2-4 wadSsuduwandsn sua
20-40 um nszemliuuinluduse vauly
wasudnaladvaulusisusmmemasudaud
nan vinawauluwvauswalva 2-4 1wad
Soutuunnien

15819998 3. (UA.) 7 (2) : W.e. - 8.8, 2550

1.3 fufaias (Murdannia nurdiflora (L.)
Brenan) ﬁumm’lugﬂﬁ 4

diadain meuuuuardusiiaiiu
drauanvnziduiduauiualasraaingln
(Striate) gﬂs'nmaéﬁméaﬁnﬁaummnﬁﬂu
suvuadiizUhdmasuiiuihiinne (5-10 x
10-13 pm®) drwsUsninluduaniizuss
(10-20 x 15-20 um?)
wadieguinandunanluiinmadnniues

VaEgnasNIUIe

mjﬂhmaéﬁag‘iu%nmucjuluﬁqﬁﬂuﬁmuu
wazshua thalu wiefifmadhadsasadon
6 1gad nszneveswnusnulnarauialy
guuy wazissaduumsginiussidsvuinm
sewhudulurasinluduae wadwy wupuin
#idl 3 wasUamstlugunszuas i luduuy
waziluauars asuly waduSualndvevlu
sUsumemasudaudananwy sutudn was
unnaing 2-4 was Gouduunadmdiuge
Snvafiuanauasiiom 3 aiie

Uniseriate-hair

JUf 2 waaednwusilla@sinlures M. bracteata: n. Wiadainlushuvuiinfuszauaaasoum

oA 3 o a v & 4. & A a v t aa a
gﬂswwﬂmﬂuzﬂamaﬂuwum uazrun (gnasd); u. Wwawsinlusmuaniidiiuaieay

INUY UL (§ndAsd) uarthnludaBmesaiiusuieu (anas®); a. 2auly dau

unden (gnasd) uazthnlu (gnast)
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sUn 3 jUudeednvnzdiadainluees M. loriformis: a. iaifiailumuuudidrfuazauuuy

MOANBINUY YU 2 138 Saunndien (anasd) waraud (gnest); v. ialevasinly

uaniAmvaIeaa U uuondn (gnast) hnludedseecalusudsu (andsd);
a. vaulu fruundden (gnast) uazthalu (anes)

sUn 4 uaesanwaziia@ainluyes M. audiflora: n. iadain lusuuuimiuszauuuuaiaaemuem

faud1 (gnAsy); u. Wadailuaiuaniifmussanwuumaasmuen hnluiadoa
g o < o . Y o &,
agnatduszilau (an@sy) uazyun (anesy); a. 2aulu WurLLaGED (andsy) wazthnlu

(an@sh)

2) asslsznautai

2.1 35 Usziiuanamniamuainignin
SapazvanlSuuamsHanadigwnsIuea uas
afadmn USinafluadananamoumsiusa
LazaRAIEN FamaT 2

2.2 35hutatgaslasulnas il dwmsu
Tasilaunsuaasd@isanaalsiunsiusa (TLC
fingerprint profile of methanol extract) vaqﬁﬁﬁv’q
3 ¥iia Weldssuudhasmeyail 1 (aans
aaunq’u Terpenoid U3s2naual8 Chloroform :
Ethyl acetate : Methanol : Formic acid : Water
Sandiu 900 : 250 : 150 : 25 : 25 Liladang
meldanuenady 366 nlues asdsng
woudsNauuEIFuLaazdh (gfﬂﬁ 5-n) uastile

AUy 10% niadansalutansiuea
awUnnguavduandieiy (3UR 5-1) wawnidle
dadunameldanuemaiu 366 nlumasmds
aRdauIy 10% niadaWialutansiuas
wUPRguavEiBuLaEuLAY iy den sy
(3Uil 5-a) dudarmagai 2 aanaday
asnquiluadusznausy Ethyl acetate : Formic
acid : Acetic acid : Water 2@ 9@ 125 : 11 : 11
: 13.5 disayndaummhenuvaiinasslsday
Unnguaudidien Wiy (gﬂﬁ 5-9) wazfians1a
saummheagiilsunaalsdazunnguovd
mﬁama:ﬁwmadau (gﬂﬁ 5-3) WaIAIIFDY
fuanuEdY 366 wiluwes andnnguau
sxauusdindawazifhmmdanu (Ui 5-a)
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a151h 2 MUSinuasmnwNieasae g 289wy luana Murdannia

WINHADT M. bracteata M. loriformis M. nudiflora
YSmnamsanameiunsiuea (3auaz) 413%0.61 4.26 +0.39 3.88 £0.92
Ydmnaamsanamean (Savat) 3.26 1 0.49 3.38 + 0.63 3.0310.23
Ysinailuada (Jadnsu/nSuassssanaaommsiusa)  74.61 + 6.36 37.95+ 4.16 16.31 +1.68
Unailuada (Tadnsu/nsurasssananien) 55.78 + 2.35 56.26 £ 2.27 37.91 +1.80

Mean T SD (n=3)

R,=1.0 R.=1.0
%A |
0.5 =0.5
MB = M. bructeata
ML = M. loriformis
0.0 00  MN=M nudiflora

MB ML MN Rl R2 MB ML MN R] R2 MB ML MN Ri R2

R1 = (-sitosterol

i _ .
R,=] 0 R2 = Andrographolide

R=1.07"]
R3 = Tannic acid
R4 = Rutin
0.5 0.5
30t 2

0.0 o 0.0
MB ML MN R3 R4 MB ML MN R4 MB ML MN

5UR 5 AuawaslasinlnsunsauyasdsanaaistmeIuoavas M. bracteata, M. loriformis uds
M. nudiflora H14a18831lA5ANTAUNTNYBIANSINARIVLINGIUBEYBY M. bracteata, M. Joriformis
waz M. nudiflora: N-@, Tuﬁuﬁwa:am‘qﬂﬁ 1 Chloroform: Ethyl acetate : Methanol : Formic acid
- water (900 : 250 : 150 : 25 : 25), n. avadaumMelauss UV 366, 2. asiadauas 10%
nsadan3alutansiues, f. avadaums 10% nsndanialuensiuea melduas UV 366 ;
3-3, ﬁaﬁwazmﬂqﬂﬁ 2 Ethyl acetate : Formic acid : Acetic acid : Water (125: 11: 11: 13.5),
3. anndaudishm 20 wafinaaslad-tansuaa, 3. anvdoudsnm 1% agidioy
aaalsdlutansiues, 2. anadaume 1% saidlsneaslsdlulansiusa melduss UV 366
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3) gnichusandiady

3.1 55 pPPH lumsnadaugnaman
DUYAAFTE AR TIOINTIRAMIBMEUDALAY
raanane 3 #iiauaranseiusandiady
WIAIFIUAD Trolox WUNEIFNAMEIITFNAGE
umsupaLazhTaIINg 3 samMU{aseny
aynadasy DPPH uazdiotnluindinmsgandu
WEIWUESERAYaIIN 3 BlaEINIIAA
msganduudiaslddasiii 6 n-a_uaziiiavdn
msgandunasiilalimuue BEC_ ldwads
AT 3 FNSIRAIBINEIUBANBI M. bracteata
ianuanisalunismia DPPH Iéfﬁﬁqﬂ-
(EC_ =246.9 lulasnin/iiaddas) dumsano
Frenhuas M. loriformis @nNE3NselUAIATR
pppH Iddiian (EC_ =427.1 lulasndu/iiadans)
wazanne EC_ safasamsIuatuiigng
Tumsminauyadasslddaniiasafadio
é’qgﬂﬁ 6-@

3.2 35 FRAP wamsnaasswunana
ypaizne 3 zileiigndiily Reducing agent
wANENY S1suaaduAIANNEI NI DY
Fsanalumseusandiagulagnisiarfivan
Fe** 1 Fe® (Fe® fiaalua/Nadniuysiansana)
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vanniiazugasdudisurinfuasaiy
ponZadunIagiu (Trolox) ashfeniey
widuasaiuaendiaduniasgiunny
ninganuidanuausalunswuasaiu
sandinduge FeiuSauifisurasnsatagasivy
w3 rlaudadlidiansiedi 3 uenaniiiie
Wisuifisuasianamisnuasaiadioim
SIUAAWUNIESHERASIEUNEIUDANAY FRAP
§9n7) (31]‘7; 7) UATESENAAIINNSIUDAUAL
131‘118\1 M. bracteata 4@ FRAP Ej\iﬁéjﬂ

3.3 TBARs assay Wamsnaasiwu
Msanauasfion 3 siamansoduiafisems
\ia Lipid peroxidation lagfiAnsganauua
anaatiiarinlumuaudn EC, uaadluasai 3
mfiunidlanSsudisumsiianameinuazada
MBmsusanUa sianadshatiau
aansalumsiudaljasen Lipid peroxidation 16
FN UATEIENAMNNGIUBAYDY M. loriformis
asilanuannsalunsdudedjiden Lipid
peroxidationlﬁéjﬁﬁ&jﬂ d’auawsaﬁ'ﬂﬁmﬁmaq
M. nudiflora fianuasnsalumstiudedjisen

Lipid peroxidationlﬁfjﬂﬁ&j@]



106 M5a15398 1w, (uA.) 7 (2) © wLe. - §.8. 2550

Mcthanol extract ~®~ M. bracieata Water extract —®— A bracteaia
O M. loriformis
~ & M nudiflora

100 - ~B— M. loriformis
: ~ & M. nudiflora

» =%~ Trolox = 80
= e 3 =
& o 3
5 g o0
H 3 _.
3 & 40 -
20 X
Conc. (ug/ml) X Conc. tug/mi)
0 200 400 600 0 200 400 600 §00 1000 1200
1l Y
1,400 -
1,200 N
# MeOH extract
1,000
:; 300 Water extract
g 600 M Trolox
3
400
200 18
0 - e
+  Plant
M. bracteata M. loriformis M. nudiflore Trolox

ft

sUfi 6 aanuansalumsminasayyadass DPPH 1830 Iaeuansane M. bracieata, M. loriformis
uar M. nudiflora YEIUNENAMSINNSIUDAUALIN: N, FNAMSLUNGIUDS, V. dNAAIBIUN,
a. M EC_ (HaansSu/Uadang)

f ¢ o
80 -
Trolox equivalence a3 Mbracteara
k]
f.__‘ 60 - Methanol extract 150 - O Miorijormis.
3
o =
E& Aqueouse extract g B Mouudigora
K} i Py 5 100 -
2 40 Trolox o
t. 20 iy
& 0.660.45 0.5% 43 0.460 35 g0
-
; =
0.0 H
0 -

Mbracteama  M.loriformis  M.nudiflora Trolox Methanol extract Aqueouse extract

3UN 7 udaee FRAP WRIENSHNA M. bracteata, M. loriformis Wa M. nudiflora: fi. S1enunatilu Fe*’

mmole/mg extract, 4. $1897UAT FRAP avdsanailatdIuiisuiuaianuasunsosss

Trolox
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a3 3 eanuansalumsmuasnBiaduuasasata M. bracteata, M. loriformis Was M. nudiflora

MNEIUNINAMIIUNGIUDA UBZU URZEITAUD anTLaTUINAsTIU (Trolox)

M. bracteata M. loriformis M. nudiflora
Assay Methanol Water Methanol ~ Water Methanol Water Trolox
extract extract extract extract extract extract
DPPH EC_ (Mg/ml) 24691118 620.9%5.4  408.8%9.6 427174876 80431410 1124714209  18.1%1.48
FRAP :
Fe''(mmole/mg extract)  0.66£0.008 0.4870.011 0.5740.0176 0.4310.0087 0.4630.0072 0.35%0.0049 5.31%1.2
trolox -Hg /mg-extract  137.8512.60 83.54%3.35 108.99%5.13 68312 .65 75.2712.19 4215 +1.49 -
TBARs EC__ (mg/mi) 2.0020.090 1.5110.076 2270149  16%0.071  2.37t0220 1.09%0.065  0.2710.028

n=3 (mean T SD)

Insaluazagduamsdng
NamsdnwgadnyuItiadeuduly
yoafiEna 3 ﬁﬁm‘luaqamﬁwﬂﬂﬁa (Murdannia)
wuhadnsaziunngmiliianuseandasiv
M3ANYI1299 Tomlinson (1969), Faden and Inman.
(1996) uar Thitimetharoch (2004) wWarWuN
Snymzalreasnsazanaiuiibedeinlu
snsalfilluyadnvaAiadoldlas M. nudiflora
fifmemzmuendudumnu d M, bracteata
waz M. loriformis Aimameaun wazmsunng
wialiunngussruanialvajuuinuduludu
vutazmuaansaldlumsnuun Murdannia
3 ‘Zfﬁmf"!'lm"fﬂﬂﬁlﬁwuwuﬂumlwnjﬁﬁﬂuﬁw
UUZAY M. bracteata uazhiwvauninalwaitin
lusuanwes M. nudiflora eauadasluaei 4
adalsimudayagadnuaswsiuluiiladnmade
fasAnnfsiiadoruifianuuana e
amw?{uﬁazjmummws’ns:mﬂﬁuﬁftﬁuLamﬁ'a
%'lﬂ"mmé'numzﬁmﬁ (Consistent characters)
anvazauuls (Variation characters) uag
dnvanddmiulddudnsashuunvioitasy
amatludnwazdnngduienniugnssuuas
Tifuudsaudanaday

nmsAnvulIsuiisuamanianai
MEAW Imalﬁnmﬂ%mm%’aaa:waqm'sﬁaﬁ’m@?’m
umsuaauanh wunUhnatusiaiiasaday
LUNSTUBAYAY M. bracteata ﬂmmnﬁ'qmﬂs:mm
2 (UBY M. loriformis wazUszana 4.5 (uad
M. nudiflora Mumau lasunlaunsuyaeiuv
wwaslasinlnnmwilumsasadsmmonuea
wuhita 3 #iia lasvhlufissdusznavmaail
Lﬁaqﬁumﬁauﬁuﬁa Steroid, Triterpene, Lactone,
Tannin &@¢ Flavonoids Imﬂué’aﬁm:mﬂ‘qwﬁ 1
waaalvtduanueanaranmalasunlnunsy
Feosduszneumuaiidnlngandumsnguiii
dnfas wdiudanumesldua UV 366 way
dlansndaude 109 nsadan3aluansivaa
Tosmwizuauiiiien Rf Ustanm 0.75 yuaz
UNAQ@AWIT M. bracteata way M. loriformis §u
Tudhazanagadi 2 siiunguansanlngfii
mmu‘]uﬁ%mnnimmﬁ 1 dlansgaudie 2 %
wasinaaalsdluensusa wazandaume 1%
agitlanaaslsdluansiusa Mmnsousnan
uanaalasulnunsuzasarsanalaadadaiau
melauds UV 366 wud M. loriformis s
UningmsBasumdihen 2 waudien R Uszana
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0.75-0.8 uaz 0.82-0.88 luzmeziian 2 wiia
Uninguouislugndsnanageioru nngui
5-3 wHRUN@SHNOYBY M. nudiflora UsIng
UAUE S BUENHNABIYaIaINgN Flavonoid
PAHUOUDENTALIU (R Uszanm 0.1, 0.12-0.2,
0.4-0.58 WAz 0.6-0.65) Funnahasanaiy
an 2 ¥ile
MsdnmRTaNaRIuenFLatuTINy
m 3 wlenanacsmsIuaanazintiiaw3ey
dieudu msafadehiuzdsunuumsyse
mms%qmsém’mnja:L?Jumsﬁ“é]"vaqq (A
haa duafadanmsuaassldasnguiiiin
warhiflihiasaunqaiiaunnnauuasasaiiy
1N Yield waqmsaﬁ'@ﬁmmnﬁmaa%ﬁcshqxi
ANENSENARIBLUNGUBAIEY M. bracteata g5
Tunmsmia DPPH gefide (EC_= 246.9 pg/ml)
YuEAESARaMIEINYDY M. loriformis Hgnsu
msihia DPPH gage (EC_=427.1 lulasnSu/
§93303) MNRANIMAADRRUTITIAN A
s uBaTaiEa 3 wiaiigndlumsminlaa
NIETENAGIBLUNGIUDD  SINTUMTINAMIN
gsalunsidumsifng (Reducing agent)
TagiaauaINIT0209d13ana lun1saIsmn
Sidansauliudnin Fe Fudauuuuguania
Usznisnilezasarsaiusandiatulan
msdudidansauililuanaiulifuoyya
Saszdnaaly @ FRAP Mafaaisiansiues
asgenhasatadiminduniiouduis  DPPH
WazA1 FRAP 989 M. bracteata Siengofiganai

FNAABUILALLNNTIUBRSDIAINY M. loriformis

15819398 . (ud.) 7 (2) 1 g, - d.8. 2550

Wor M. nudiflora NG UBNTINTAT FRAP
gadannaeanuUSuin Phenolic compouhd
YNNSIRAIEILOLNE BB 3 Bia
NNHANMINAFBINT 2 IBaziiunasaiacs
WNEUBAYDY M. bracteata NAMGNIAUTATIINY
‘dﬁmﬁﬁmmmmsmﬂu Scavenging agent LAY
Reducing agent L@ wazdmdumsaniagns
MUBBNELAFUNNANNAINTD UM BN U
wiadmusenavsausaddaduizmsnia
ndi@ssfvUjAsensasayyadassitiadu
malusienswu UHA58Y Lipid peroxidation
Taeria@ Thiobarbituric reactive substance (TBARSs)
NNHAMIMAsBINIERaR BN 3 ¥ia
ansafmumMsiauiisen Lipid peroxidation la
fnhatamamsiuaasiatiissnnnasana
Srnhasiinguaisfinagedsasiing laasenda
nnndsiianuausolumsazargladni
YanIINiAs a9 uinisiilaasenda
W ldiignsausenFaguainnin
(Ho, 1992; Hollman et al, 1995) agwlsnany
dawisudsuanuainsalumsiul e
Lipid peroxidation wuhasafadisinaas
M. nudifiora fign5geqge (EC_=1.09 lulasn3u

50
4adans3) #49191RgLii NI Inafauas
M. nudiflora fliﬂ‘iﬂij:&l Flavonoids W
aadUsznaunaniINn Gt iuLUY TLC
U 5-2 Famsnauiiignicueendinduiii
dszdnimwannlag@wiz Lipid peroxyl radical
(Nordmann, 1993)
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@197 4 Yaanyriuanea e luLed M. bracteata, M. loriformis Was M. nudiflora
AN M. bracteata M. loriformis M. nudiflora

anaaaInu TN IR Wudumnueannen?

yurnalvg

- lueuuy Tawy 2 wad3auduuonden Taiwu

- inlumuan 4-7 wedGasiuuanden  2-4 wadsauduuedion Taiwu
naanssudszane

Tasamsiildfumsaiuayusulszano
NanuganyuandsumsInedinus Uszn
maau Unmsdnw 2549 uninenagusuunnu was
UBVAUAMSTA. AT. FNU NeU Medglsdainen
ANZULWNEMa3 uINIdEauLiy lRax
mgmﬁwﬁluﬁaqamuﬁuazméaqﬁalumm'm
MwWeEInaa

Lana15919a4

Fon 35ea3ege. 2542, @seunzinuan
infiv. yamstayaayulus. 16(3):
10-13.
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Dr Thaweesak Thitimetharoch
Faculty of Pharmaceutical Sciences
Khon Kaen University

Khon Kaen 40002

Thailand

Dear Dr Thitimetharoch,

Many thanks for offering two lectures for the 14th Flora of Thailand Meeting
that will be held at the Carlsberg Academy in Copenhagen from 18-21 August
- 2008. I am delighted to inform you, on behalf of the organizing committee, that

we have decided to accept your proposed lectures:

¢ T. Thitimetharoch, T. Subphala, S. Preeprame, S. Pordsuphatana & R. B.
Faden: The identification of Yah Peking as Murdannia bracteata (Commeli-
naceae)-and the species with which it has been confused.

¢ T. Thitimetharoch, W. Putalun & R. B. Faden: Murdannia discreta (Comme-

linaceae): recognizing and understanding a rare species in Thailand.

You might like to know already at this stage that a Powerpoint projector with a
connected laptop will be standard equipment in the lecture room. If you need to
show slides or overheads, we can provide such projectors as- well, but please let
us know good time in advance. 20 minutes (including time for questions) will
be available for each lecture.

We look very much forward to seeing you in Copenhagen in August —and to.
hearing your interesting presentations.

Yours sincerely

Associate Professor, Ph.D.
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Lecture

Murdannia discreta (Commelinaceae):
recognizing and understanding a rare species in Thailand

Thaweesak Thitimetharoch, Woraporn Putalun & Robert B. Faden

Aneilema discretum Craib was described in 1912 from a single Kerr collection from Doi
Suthep in northern Thailand. It was not recollected for more than half a ceéntury. Despite more
than a dozen collections since the mid-1980’s, recognition of 4. discretum as a distinct
_species of Murdannia has remained in doubt. In a recent Ph.D. thesis (Thitimetharoch, 2004)
the plant was just mentioned in a note. Our latest studies, including a field collection from the
type locality in September 2007, have confirmed that M. discreta is a relatively rare but
distinct species that is somewhat intermediate between the common and widespread species
M. japonica and M. edulis. From the former it may best be distinguished by its pubescent
leaves and from the latter by the presence of cauline leaves or leafy bracts on the flowering
shoots. Murdannia discreta is known from the Northern, Northeastern and Eastern Floristic
Regions of Thailand. A 2007 Maxwell collection has extended the known distribution. of this
species, which is.nearly endemic to Thailand, further east into Cambodia.

& .
T. Thitimetharoch, Department of Pharmaceutical Sciences, Faculty of Pharmaceutical Sciences,

Khon Kaen University, Khon Kaen 40002, Thailand. Email: tthitikku@yahoo.com

W. Putalun, Department of Pharmaceutical Sciences, Faculty of Pharmaceutical Sciences, Khon
Kaen University, Khon Kaen 40002, Thailand

R.B. Faden, Department of Botany, MRC 166, Smithsonian Institution, P.O. Box 37012,
Washington, DC 20013-7012, U.S.A. Email: fadenr@si.edu
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Murdannia discreta (Commelinaceae):
Recognizing and Understanding

a Rare Species in Thailand

i

Thaweesak Thitimetharoch*
‘Woraporn Putalun *
Robert B. Faden**

*  Department of Pharmaceutical Sciences,
Faculty of Pharmaceutical Sciences, Khon Kaen University, Thaifand.
** Department of Botany, Smithsonian Institution, Washi DC, US.A.

Murdannia Royle (1839)

Perennial or annual herbs.

Roots thin or thick sometimes tuberous.

Leaves spirally arranged or distichous, famina sessile.
Inflorescences terminal and/or axillary thyrses, or variously reduced.
Flowers bisexual, actinomorphic or zygomorphic, pedicellate.

Sepals free, sepaline or. colored. Petals free, not clawed, petaline.
Stamens 6, dimorphic, fil [y free, glab or bearded;
Fertile stamens (2-) 3, antesepalous;

Staminodes 3 (-4), antepetalous (if 4, then one, antesepalous, anterior,
with a minute antherodes or lacking, filaments shorter than the stamens,
anthers'basifixed, trilobed or hastate.

Capsules (bi-) trilocular, (bi-) trivalved, locule 1-many-seeded.
Seeds uniseriate or biseriate, embryotega circular,

dorsal to sublateral, hilum ellipsoid to linear, mid-ventral or
subbasal-ventral.

M. clandestina

Genus Murdannia

* Faden, R.B. (1998) : about 50 species, pan tropical and warm temperate,

matnly in Asia.

« Hooker, J.D. (1892)
India : ca. 30 species

« Cherfils, H. (1937)
Indo-China : 20 species

« Hong & DeFilipps (2000)
China : 20 species (6 endemic spp.)

Thitimetharoch and et al. (2004)
=> Murdannia 14 species were recorded for the Flora.

1. Murdannia clandestina
2. Murdannia divergens

3. Murdannia edulis (<= Aneilema discreta )
4. Murdannia gigantea

S. Murdannia japonica

6. Murdannia loriformis
7. Murdannia macrocarpa
8. Murdannia medica.

9. Murdannia nudiflora
10. Murdannia pauciflora
11. Murdannia spectabilis
12 Murdannia spirata

13. Murdannia. vaginata
14. Murdannia sp.

Aneilema discretum Craib (1912)
Kew Bull.

(=>2 fertile stamens ?)
AEG. Kerr 1909 (K!, holotype)

Doi Suthep-Pui, Chiang Mai
18 July 1911

It was not recollected for more than half a century.

Kerr 1909 (K!), Doi Suthep-Pui, Chiang Mai, 1911

Sakol 208 (BK), Surin, 1965

G. Murata etal. T-37666 (BKF & KYO), Sangkha, Surin, 1984
H. Takahashi T-63236 (KYO), Phu Kradung, Loei, 1988

P. Chantaranothai et al. 704 (KKU), Phu Pan NP, Sakon Nakhon,
1997

Martin Greijmans 78 (BKF& CMU), Khong Chium,
Ubon Ratchathani, 2001
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Despite more than a dozen collections since the mid-1980’s,
recognition of 4. discretum as a distinct species of Murdannia
has remained in doubt.

Wan Kai Jae Lek (uldufidn)
Thitimetharoch, T. & Yongvanit, S. (2007) => anti-inflammatory

Pale violet flowers !

Thitimetharoch T. 604 (BKF, KKU), 30 May 2005 &
741 (BKF, US), 28 July 2007, Ubon Ratchathani (Kong Chium). -

Dr. Robert B. Faden
9 September 2007.
Doi Suthep-Pui,
Chiang Mai

An exact flower opening time : 1640h.

Thaweesak T. & R.B. Faden 766 (BKF, K, KKU, US),
Chiang Mai, Doi Suthep-Pui (type locality), 9 September 2007

Thailand.— NORTHERN, NORTH-EASTERN, EASTERN
Distribution.— Thailand and Cambedia (new record).

Ecology.— Seasonal swampy soils in deciduous forest,
alt, 30-150-550 m [Cambodia (Kratie) Ubon Ratchathani
(Kong Chium)to Loei (Phu Kra Dung)}

Flowering from June to November,

Flower opening time from late afternoon to evening.

Vernacular— Wan Kai Jae Lek (hwlnudidn) Ubon Ratchathani
(Kong Chium)

22/08/56



J.F. Maxwell 07-417(CMU): Cambedia, Kratie, Sambour,
Kring Istand (Mekong River), Ca. 30'm., 30 July 2007

2N A

% Type locality

& TT collection
180 4

@ Maxwell collect.

N+

10°E 105°%

Distribution of Murdannia discreta

Murdannia edulis (Stokes) Faden
in Taxon. 29(1): 77. 1980.

Wan khaow niao (i wdhamiles)

Thailand.— NORTHERN, NORTH-EASTERN,
EASTERN, SOUTH-WESTERN.

Distribution.— India, Nepal, Bhutan, Bangladesh, China,
Taiwan, Myanmar, Thailand, Indo-China, Indonesia (Java),
Timor, New Guinea, Philippines.

Ecology.— Seasonal swampy soils in deciduous or
oak-pine forests, alt. 40-1,300 m;

flowering from January to March,

Flower opening time from from late aflernoon to evening.

Vernacular.— Dode (1&%) (Phu Wiang — Khon Kaen);
Wan khaow niao (hudhamiiga) (Ban Chum Saeng —
Nakhon Ratchasima).

Murdannia japonica (Thunb.) Faden

in Taxon. 26(1): 142. 1977

Kot tung na (Ingrjan)

Thailand.— Throughout the country.
Dis(ribution.— India, China (Tonkin), Thailand, Indo-China,
Malaysia, Java.

Ecology.— In lowland evergreen forest, exposed areas

in gallery forest, wet places in deciduous or bamboo forests,
alt. 50-1,000 m; flowering from May to August,

Flower opening time from late afternoon to evening.

Vernacular.— Kot tung na (Ing¥jay1) (General);

Phak plap doi (finymwaco) (Doi Chiang Dao-Chiang Mai),
Wahn dong ling (wiwaesa) (Hin Dat-Kanchanaburi);

Ya khing ling (nsgfiids) (Nakhon Sawan).

22/08/56



Comparisons of some morphological characters among Cont.

T ia di . lis and M. j ic . . . .
Murdannia discreta, M. edulis japonica Character M. discreta M. edulis M. japonica
Character M. discreta M. edulis M. japonica

. Flowers White / pale violet| Pinkish purple/ White/
Distal tubers | Present Present Absent Violet blue/ Rarely Pinkish purple
Rarely white
Leaves Glabrous / rarely Glabrous / Pubescent, { Glabrous rely
Pubescent, with'a linc of .
with a line of pubescence along Anthers Yellow Cream-colored Variable, ored.
pubescence along the margin above Cream-colored,
the margin above (rarely below or Ygllow:sh orange /
(rarcly below or covering the entire Violet-gray
covering the entire . Jower surface)
lower surface) Filaments of 6-7 mm long 3.5-4 mm long 3.5-5 mm long
Flowering with ca. 6 lamina with bladeless with several well- Rentile stamens
shoots sheaths and a few sheaths in spiral developed famina . | o
bladclass sheatks on | arrangement sheaths in districhou Capsules Subovoid, Obl p Subovoid,
e l:af{':":: arrangement and 6-7x 5-6 mm 5-7x3.5-4 mm -7x 4-5 mm,
in spiral arrangement congestedat the top
Cont.
Character | M. discreta M. edulis M. japonica DNA ANALY‘SIS‘"'"F' Atl03
. ML bootstrap consensus tree
Ca.2vxl.5mm Ca.2.5x2mm ) 7 iyl prack
Seeds ? (terminal seeds), (terminal seeds) , 3 gzgﬁ%g}u@%q
Ca 1 x1.5-2mm Ca 15-2x1.5-2mm e ) "X;
{mediat seeds) (medial seeds) 8 5 ggﬂ X .
Testa obscurel pitted | Testa finely radiately AF
alf over; embryotega | reticulateand
subdorsal spinulose-warty from |
| Mid-dorsal embryotega {
3
. @8 e B 'acf ) g3
=TT B
] ﬁuﬂu&%&n
Pdnciadibet
Flowering | Rainy Wint Rainy .
er
time season season Wurdack et al. (unpublished)

“The Murdannia edulis Species Group”

Perennials with basal rosettes of broad leaves, roots thick or
tuberous, flowering shoots axillary from the rosette leaves,
inflorescences panicle-like thryses, bracteoles perfoliate, and sepals
with three longitudinal ribs

« Murdannia discreta

« Murdannia edulis

» Murdannia japonica

KEY TO THE SPECIES

“Murdannia edulis Species Group™
Perennials with basal rosettes of broad leaves, roots thick or tuberous,
flowering shoots axillary from the rosette leaves, inflorescences panicle-like
thryses, some bracteoles perfoliate, and sepals with three longitudinal ribs

1. Flowering shoots lacking weli-developed leaves

1. Flowering shoots with well-developed leaves

2. Leaves with a line of pubescence along the margin above

2. Leaves glabrous

M. edulis

M. discreta
M. japonica

22/08/56



Conclusions

* Murdannia discreta is a distinct species that resembles
M. japonica and M. edulis.

* M. discreta is a rare or uncommon species.
* M. discreta is newly reported from Cambodia.

* New characters for M. discreta are reported:
a. the presence of root tubers
b. the presence of 3 instead of 2 fertile stamens
c. A new flower color (pale violet)

d. An exact flower opening time : 1640h.
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Lecture

The identification of Yah Peking as
Murdannia bracteata (Commelinaceae)
and the species with which it has been confused

Thaweesak Thitimetharoch, Tarinee Subphala, Srisomporn Preeprame,
Supatra Porasuphatana & Robert B. Faden

Murdannia bracteata (Commelinaceae) is the correct name for Yah Peking. This plant has
been confused with other species of the genus, especially M. loriformis and M. nudiflora. A
study of these three species was conducted using leaf anatomical methods (leaf scrapes and
clearings), phytochemical methods (physico-chemical value and thin-layer chromatography),
and anti-oxidant activity (1,1-diphenyl-2-picrilhydrazly (DPPH) and ferric reducing-anti-
oxidant power (FRAP)). Cutin patterns and presence or absence of macro-hairs were found to
be useful for distinguishing these species. The differences in phenolic contents, thin-layer
chromatograms, and anti-oxidant activity were also useful for separating the three species.

T_ Thitimetharoch, Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen, ,
40002, Thailand. Email: thathi@kku.ac.th

T. Subphala, Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen, 40002,
Thailand

S. Preeprame, Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen,
40002, Thailand

S. Porasuphatana, Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen,
40002, Thailand

R.B. Faden, Department of Botany, MRC 166, National Museum of Natural History,
Smithsonian Institution, PO Box 37012, Washington DC, 20560, 20013-7012, U.S.A.
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The Identification of Yah Peking as

Murdannia bracteata (Commelinaceae)
and the Species with which It Has Been Confused

Thaweesak Thitimetharoch *, Tarinee Subphala *,
Srisomporn Preeprame *, Supatra Porasuphatana *
and Robert B. Faden**

*  Departinent of Pharmaceutical Sciences,
Faculty of Phanmaceutical Sciences, Khon Kaen University, Thailand.
*x% Department of Botany, Smithsonian Institution, Washington, DC, U.S.A.

M. bracteata

M. nudiflora

Leaf
Anatomy -

Scraping method (Johansen, 1940)

Water

Middle part | —» _— 154

30%

Safranin
70+
95%
== ——— = -— 100~
Xylene 100~ Ethanol:Xylene Dehydration
{1:1) (Ethanol series)

l DePeX

Clearing method (Johansen, 1940)
Chloral .
Oven (60 °C) hy d‘r’artae Ethanol series
Mi - e
ddle part — e | — = — %
70;95;100% Bt S NaOH 1

= — S

Xylene 100w Ethanol:Xylene 95, 100% Celestine biue B/

n Ethanol Safranin

H

Photograph




Paraffin method (Johansen, 1940)

Dehydration 50, 70, 95, 100%

ethanol
— BB

Embedding
— BEB

Paraffin Infiltration

Block

——p
Affixing section to slides ﬂ[]

Safranin & fast green

M. bracteata | M. loriformis | M. nudiflora M. bracteata| M. loriformis| M.nudiflora
Adaxial
epidermis
— =100 ym
Crystal
Abaxial
epidermis —— =100 ym
— =100 ym
Margin Starch grain
— =100 ym — =100 pm
M. bracteata | M. loriformis| M. nudiflora
B ty : . 3 .
Discussion and conclusion
« General microscopic features are agreed with Tomlinson (1966),
Ground Faden and Inman (1996) and Thitimetharoch et al. (2004).
tissue
« Cutin patterns and presence or absence of macro-hairs and shape
— =100 pm of leaf margin are useful for distinguishing the species.
— =100-ym
« 2-celled prickle-hairs and druse crystals are firstly reported for the
genus. ‘
Vascular,
=100 prit -




Phytochemical
methods

Physico-chemical value

Thin-layer chromatography, TLC

Physico-chemical value

50°C
Arial part —
2-3 days -
5 g of Powder Extract by Methan:)-l and
water (2 hours)
Evaporate <= Methanol <=
Weight

Lyophilize ==  Water <

Repeated 3 times

Percent yield of extraction

M. bracteata { M.loriformis | M. nudiflora
Parameter Mean * SD Mean + SD Mean £ SD
(n=3) (n=3) (0=3)
Methanoi-extract (%) ’ 4.13+0.61 4.26%0.39 3.8840.92
Water-extract (%) 3.26£0.49 3384063 { 3.03:023

Filtration
. System Solvent 1
Thin-layer chromatography; TLC o
CHCI; : EtAc : MeOH : Formic acid : Water
{ Wagner and Bladt, 1984 ) (900 : 250 : 150 : 25 :25) Stationary phase: Silica gel Fy5q
i g of powder + 15 ml methanol Using 10 ul for w 36 10% HZO‘ &UV 366

(15 min) testing

3 systems of Mobile

TLC Tank
phase

£ 3 et |
MB ML MN RIVRZ' MB_ ML MN R1 R2 MB. ML MN RI R2
Standards : Bsitosterol (R1), Andrographolide (R2)




System Solvent 2

EtAc : Formic acid : Acetic acid : Water
(125: 11 : 11 :25: 13.5) Stationary phase: Silica gel Fs,

1.0 1% AICly 1%AICl, & UV 366 | 1.0

MN R4 MB ML MN

Standards : Tannic acid (R3), Rutin (R4)

System Solvent 3

Hexane : EtAc : MeOH : Acetic acid : Water
(70:30: 5:0.5) Stationary phase: Silica gel Fys,

1.0 Visible light lAnisaIdehide-sulﬁxric aci 10% H,80,

0.5/

% Ll 2343 % ¢
MB ML MN R5 R6 R7 R8 MB MLMN RS Ré R

g 8 T e

7 RB MB ML MN R5 R6 R7 R8

01

Standards - Ferulic acid (RS), (-)-epicatechin gallate (R6)
Quercitin (R7), Gallic acid (R8)

1.0

System Solvent 3

Hexane : EtAc : MeOH : Acetic acid : Water
(70:30: 5 : 0.5) Stationary phase: Reverse phase (RP-18)

Visible light

10% H,S0, 10% H,50, & UV 366

Standards : Ferulic acid (RS), (-)-epicatechin gallate (R6)

Quercitin (R7), Gallic acid (R8)

Discussion and conclusion

« Physico-chemical values are not obviously difference

« The results of phytochemical studies (TLC) show
relationship among the species and are agreed with
morphological features.

« The flavonoid chromatograms of three Murdannia are
useful for the taxonomic value.

s The most suitable system for separating is EtAc :
formic acid : acetic acid : water [125: 11: 11 : 13.5].

Anti-oxidant
activities

2,2-Diphenyl-1-picrylhydrazyl N\
(DPPH assay)

Ferric Reducing Antioxidant Power } SET

(FRAP assay)

Total phenolic contents
(Folin-Ciocalteu assay)

Thiobarbituric Acid Reactive Substance
(TBARS assay)

HAT




2,2-Diphenyl-1-picrylhydrazyl
(DPPH assay)

Ohtake and Tagashira, 1998; Prior et al. (2005)

Test compound min in darkness
- O s i
M’Q’PS’/\ e ' Yellow i 3 Szobeset The absorbance was measured at A=450
N '\/’ J v nm using a microplate reader
Viol Use Trolox for standard
_ olet Anti-oxidant
L=515nm Modify from Li et al. (2005)

Add 150 pl DPPH
(6 X 10 M) in 96-well plate

Add 50 pl sample
(Methanol, Aqueous extract)

i

incubated at room temperature for 20

Metvhane axtrect Aguegus extiascT
oM. bracteata difference from M. loriformis and M. nudiflora (p-value<0.05
SM. loriformis difference from M. bracteata and M. nudiflora (p-value<0.05

<M. nudiflara difference from M. bracteata and M. loriformis (p-value<0.05

* Significant at p-value < 0.05

Ferric Reducing Antioxidant Power
(FRAP assay)

Benzie and Strain ( 1996); Huang et al. (2005)

Test compounds

N N D
SN o) 'y Ne
b A he
N X .
Blue color :
[Fo(NTPTZ)P", Arnax = 593 nm

Fe(lt{TPTZ) 1>

5.0

R

24

£ 0 ]

: mizee 2 e

X o4 Aguaous gxirect

@ O Tretox

R

=

2

£ 2.0

£ *

< & 045

2 Lo “% 5
0.0 B

M. nudiflore Trofox

* Significant at p-value < 0.05




oM. bracteata difference from M. loriformis and M. nudiflora (p-value<0.05
5 M. loriformis difference from M. bracteata and M. nudiflora (p-value<0.05
<M. nudiflora difference from M. bracteata and M. loriformis (p-value<0.05

Total Phenolic Contents
(Folin-Ciocalteu assay)

Folin, (1927); Singleton and Rossi, ( 1965)

Na,WO0,Na,MoO, c—=»(phenol-MoW ,0,*

Mo (VI) [Yellow] + e Mo (V) [Blue]

A=725nm
Phenolic compound

FUTRAsY

°M. bracteata difference from M. Joriformis and M. nudifiora (p-value<0.05
SM. loriformis difference from M. bracteata and M. nudiflora (p-value<0.05

M. nudiflara difference from M. bracteata and M. loriformis (p.-value‘0.0S

* Significant at p-value < 0.05

Thiobarbituric Acid Reactive Substance
(TBARS assay)

Mahakunakom et al. (2004); Buege and Aust. (1978)

Inhibition of lipid peroxidation in rat brain homogenate

0.5 ml brain tissue homogenate
+ 0.9 ml phosphate buffer (50mM, pH 7.4)
+ 0.5 ml {0.01mM FeSO, + 0.1mM ascorbic acid]

+0.1 m] of vehicle or test compounds

Incubated of mixture at 37 «C for 30 min

The reaction was terminated on ice by adding 0.5 mi of 35% (v/v) .
perchloric acid to the mixture 53%3'

The mixture The supernatant was incubated with 0.5
centrifugation ml of 0.6% thiobarbituric acid a 100 'C
at 3000g for 15 min for 60 min
: s After a cooling period, The
Using trolox for positive
control Methanol and water absorbance of TBARS wa.s
for blank measured at =532 nm using a
microplate reader
dS._ N OH u
Rt

HO ,,NYS
~ s amo

H
s TTCH-C=CH— N

* [oaws) on

s«
Y o 0 o NN o
i Do = 1] Y =

3 s — (-

S ",c o e \L

Malonsldeido

% Inhibition = [(OD gy~ OD1.s)/ODgyud * 100




HET St Aguzous axict

<M. nudiflara difference from M. bracteata and M. loriformis (p-value<0.05

L Erroraafa

* Significant at p-value < 0.05

Discussion and conclusion

« The methanol extract of M. bracteata

is shown the best of potential antioxidant activity
in SET mechanism, whereas the aqueous extract
of M. nudiflora is in HAT mechanism.

+ The activities are varied in each species with
the differences.
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Preliminary Thin-Layer Chromatography (TLC) Identification of

Three Murdannia species (Family Commelinaceae)

Orasa Chaichumporn‘, Srisomporn Preepramez', Thaweesak Thitimetharoch?”

!Graduate School, Khon Kaen University, Khon Kaen, 40002, Thailand.
2Faculty of Pharmaceutical Science, Khon Kaen, University, Khon Kaen, 40002, Thailand.
* Corresponding author E-mail: thathi@kku.ac.th

Abstract: Thin layer chromatograms of Murdannia japonica, M. spectabilis and M.
vaginata in each system are useful for identification. The patterns are represented high
variation of chemical constituents: flavonoids, terpenoids, sugar, lipid and ester by the colors.
Key words: TLC, Identification, Murdannia, Commelinaceae

1. Introduction

Asian herbs from genus Murdannia (Family Commelinaceae) have been used as
medicines such as M. japonica is used for oreilles enflees and healing burn skin (Laos)3 and

anti-cancer (Malaysia)’. Moreover M. spectabilis is treated for®constipation in children,

coughs, asthma, strangury, dysentery and maturative poultice (Laos)’. M. nudiflora is for the
treatment of dysentery, antifebrile, reduce swelling (Taiwan), reduce fever, relief pain,
stranqury (Indo-China) and healing minor wounds and infectious fungus spots (Philippines).} }
Fourteen species of Murdannia were enumerated for the Flora of Thailand. The general

morphological features are similar and very difficult to identify, especially in sterile parts®.

Flavonoids were the major compounds for Family Commelinaceae’. Thin layer
chromatograms of three Murdannia species (Family Commelinaceae) were valuable for the
diagnosis. Steroids, lactones, tannins, triterpenes and flavonoids were inve:stigated5 o

The aim of this preliminary study is to apply TLC study for the identification.
2. Materials and Methods

The aerial parts of three Murdannia species: Murdannia japonica (Thumb.) Feden, M.
spectabilis (Kurz) Faden and M. vaginata (L.) G.Bruckn., were collected for voucher
specimens and experimental materials. The vouchers were deposited at Herbal Herbarium,
Faculty of Pharmaceutical Sciences, Khon Kaen University and Forest Herbarium Bangkok
(BKF), Thailand. Solvent systems [systems I. ethyl acetate - formic acid - acetic acid - water
(40 : 3.4 : 3.4 : 4.2, v/v), systems 1l ethyl acetate - formic acid - water - methanol (30: 6 : 6: 3,
V), systems III : hexane - ethyl acetate - methanol - acetic acid - water (35 : 15:2.5: 0.25,
v/v)] were modified for methanol extraction of the samples and standard markers (quercitin
and ferulic acid) on silica gel 60 F254. The chromatograms were investigated by using 10%
sulfuric acid in ethanol and ultraviolet light 254 nm and 366 am'*,

3. Results

Chromatograms of three Murdannia species show different visible spots in colors and
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R; values among the systems (Fig 1, Fig 2, Fig 3 and Table 1).

4. Discussion & Conclusion

The chromatograms show the different of valuable Rf and colored spots such as yellow

and orange, green grey, violet, (flavonoids and/or terpenoids), brown (sugar, lipid and/or
ester). The samples are distinguished by the patterns for all solvent systems, but the system III
displays higher separation. However, the suitable systems need to be performed for valuable
identification and future researches.
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Preliminary Thin-Layer Chromatography (TLC) Identification

of Four Cyanotis species (Family Commelinaceae) -

Sureerut Kaewsaartl, Srisompern Preepramez, Thaweesak Thitimetharoch?"
1. Graduate School of Khon Kaen University, Khon Kaen, 40002, Thailand. :
2. Faculty of Pharmaceutical Science, Khon Kaen University, Khon Kaen, 40002, Thailand.
* Corresponding author E-mail: thathi@kku.ac.th

Abstract: Thin layer chromatograms of Cyanotis arachnoidea, C. axillaris, C.-thwaitesii
and C. vaga are useful for identification. The patterns of Cyanotis arachnoidea generally
similar to C. thwaifesii and C. vaga, whereas C. axillaries is different. The best

chromatographic system is shown to be solvent system of ethyl acetate - formic, acid - water
(32.5:7.5:10, wv).

Key words: TLC, Ideﬁtiﬁcation, Cyanotis, Commelinaceae

1. Introduction

Asian herbs from genus Cyanotis (Family Commelinaceae) have been used as medicines
such as Indian C. axillaris is for tympanitis (Malabar Coast) and ascites (Behar) ! Moreover

Philippine C. vaga is for breast cancer’.

Eight taxa of the genus Cyanotis were enumerated for the Flora of Thailand®. The general
occurrences of some species are similar. They are difficult for the distinguishing, especially
from sterile parts.

Flavonoids were the major compounds for Family Commelinaceae®. Thin layer
chromatograms of three Murdannia species (Family Commelinaceae) were valuable for the

diagnosise'7.

The aim of this preliminary studyA is to'apply'TLC study for the identification.
2. Materials and Methods

The whole plants of four species in genus Cyanois (Family Commelinaceae): C.
arachnoidea Wight, C. axillaris (L.) Sweet, C. thwaitesii Hassk. and C. vaga (Lour.) Schult.
f., were collected for voucher specimens and experimental materials. The vouchers were
deposited at Herbal Herbarium, Faculty of Pharmaceutical Sciences, Khon Kaen University,
Khon Kaen and Forest Herbarium Bangkok (BKF), Bangkok, Thailand. Solvent systems
[systems I. ethyl acetate - formic acid - water - methanol (30 : 6 : 6 : 3, vv), systems II :
ethyl acetate - formic acid - water (32.5 : 7.5 : 10, vA), systems III . ethyl acetate - formic
acid - acetic acid - water (40 : 3.4 : 3.4 : 4.2, v/)] were modified for methanol extraction of
the samples and standard markers (quercitin and ferulic acid) on silica gel 60 F254. The

chromatograms were investigated by using 10% sulfuric acid in ethanol and ultraviolet light
254 nm and 366 nm®”.

3. Results
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Chromatograms of four Cyanotis species show different visible spots in colors and R
values among the systems (Fig 1, Fig 2, Fig 3 and Table 1).

4. Discussion & Conclusion

The solvent systems are preliminarily modified for the separation. Flavonoids are main
chemical constituents. The chromatograms show the different occurrences among four
Cyanotis species. In general, the contents in each sample vdispl‘ay higher polarity than the
markers, whereas the Murdannia species are lower polarity®’. The samples are well separated
in solvent system II [ethyl acetate - formic acid - water (32.5 : 7.5 : 10, v/v)]. However, the
suitable systems need to be performed for valuable identification and future researches.
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LIV 254 10 Y HLEO, L 10 % HLSO, & LIV3ES

R =1
4.5
6.0

Ct €2 C3 C4 RYR2 O C2 C3 C4 R R2CE C2 C3 €4 21 R2

Fig 1 TLC chromatograms of four Cyanetis species in each solvent system: (C1: C. vaga, C2:
C. axillaris, C3: C. arachnoidea, C4: C. thwaitesii, R1: Quereitin and R2: Ferulic acid) in
systems I. ' '

1O % H,S0;

10 Y% HLS0, & UV3a6

R =1

0.4

C2 C3 CIRIR2 Ct €2 C3 C4 Rt R2ZClL C2 €3 C4 R1 R2

Fig 2 TLC chromatograms of four Cyanbtis species in each solvent system: (Cl1: C.
vaga, C2: C. axillaris, C3: C. arachnoidea, C4: C. thwaitesii, R1: Quercitin and R2: Ferulic
acid) in systems II.

10 % LS80 & UV366

|
; UV 254 i
| .
R,=1
0.5
_ , _ . o R R s 0.0
Cl C2 C3 C4RI R2 C1 C C3 C4 RI R2C1I C2 C3 C4 RI R2

Fig 3 TLC chromatograms of four Cyanotis species in each solvent system: (C1: C.
vaga, C2: C. axillaris, C3: C. arachnoidea, C4: C. thwaitesii, R1: Quercitin and R2: Ferulic
acid) systems II1.
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Table 1 Rr~values and color reactions after sprayed with 10% sulfuric acid-ethanol solution and observation under UV light at 366 nm for four
Cyanotis species in each system.

System 1

System 11

System 111

Cl

(83

C3

C4

R1

R2

Cl

C2

C3

C4

R R2 Cl

C2

C3

C4

" Rl

R2

DL

uv

DL

uv

DL uv

DL uv

DL

uv

DL

uv

DL { UV

DL

uv

DL uv

DL Uy

DL uv DL uv bL uv

oL uv

DL

uv

DL

uv

DL

uv

oL

uv

Gr-8r

O-R

Gr-Br

O-R

Gr-Br { O-R

Ge-Br | O-R

G-p

LB

Gr-Br| O-R

Gr-Br

O-R

Gr-Br{ O-R

Gr-Bq O-R

Br D G-p LB

Gr-B{ O-R

Gr-Br O-R|

Gr-Br

O-R

Gr-Br

Br

G-p

LB

FG

FO

FG'} FO

FG FO

Br

p-V

o-p

FPG FO

FPG

FPG

FO

Br

G

oL

Y |} O-Br

Br

O -Br

O-Br

P-G

FBr| FO

FBr | FO

P-G

O-Br

P-G 0-Br

Br-G| FO

Br

1O

V-R

O-Br

V-R

O-Br

V-R 0O-Br

V-R | O-Br

V-G

v-G| D

FV-G| D

FV-G{ D

Cl1: C. vaga, C2:

C. axillaris, C3: C. arachnoidea, C4: C. thwaitesii, R1: Quercitin, R2: Ferulic acid, DL: day light, UV: UV light at 366 nm,
B: blue, Br: brown, D: dark, F: faint, G: gray, Gr: green, L: ligh, O: orang, P: pink, R: red, V: violet, Y: yellow.
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COMPARATIVE PHARMACOGNOSTIC STUDIES AND ANTIOXIDANT ACTIVITIES OF
Murdannia gigantea, M. macrocarpa AND M. simplex (FAMILY COMMELINACEAE)

<9 . [y = s ¥ ]
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' Azindamans ivanendavenuuiy 8. iled A, 19Uy 40002

* E-mail: thathi@kku.ac.th
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welFANUAY (M. macrocarpa) uavdnuazvaiuing (M. simplex) (1AfnUs L) HaedsAnuqadnuuzladeusiuly
@i ilauadimnity nanmnnnailideiu @ERuaweflasntnns i) wazgnithueantinduluvaan
naaed (33 Folin-Ciocalteu, DPPH, FRAP uay TBARS) nudr yndsanunsolfilszneunisitiaduiteusnsniny
) 4 a vaya H | | A da o o ~ v .
wansnsrasienTiinléa souvisuansmmuanaslunguiTiiansnizduitmednuging s (M. gigantea) uaz

uwaasiiiulanialunisdruunienguiilussduareiug (variety)



msuszapianmsissaniliasenns BRT afefl 14 10-12 ganau 2553 Tsousuaiidunsus uaus maunuduidweas a.quanusiil

Mg{ws} Mg(wl) Mg(pwm) Mg (vm) ¥Mm Ms

%@'Mﬁmw : Effective Chromatogram (Vegetative part)

Fuiithe : 08-02-53

amudioe : Ansndranans iwinendoseuuny

danenw : g3l denaen

sEaziagn : MuaeeflasninunsneesdsaiasaemIueaaIngumilaaures Murdannia gigantea [AaNT19Fi
\&n Mg (ws), asnanasiulun Mg (wh), asnenalauiag Mg (pwm) uas aensae Mg (vm)], M. macrocarpa (Mm), M.
simplex (Ms) Uax M. bracteata (Mb1 az Mb2) Tuszuudvnazanailsznaudas eiiauetinn : nsavaslin - nanue
Hin : ¥ (125: 11: 11: 13.5) TaeWinsauladzan (Ferulic acid, Fa) uas 391 (Rutin, RY) (usnsunnsgmuBauiiau

5

peyadeuiag 1% evgiillanaaalsd  (Auminum  chioride) luemusauarduinaunuszvieuussmeléiuas
ganslalewn finnuenondu 366 wnluuns



asusvapirasiseaniliasenis BRT aSeit 14 10-12 gatau 2553 Tsousugiidunsust uauel aaunuduidweaad 3.quasusiil

3alWann : Effective Chromatogram (Underground part)

Fuiidne : 08-02-53

gonufidng : Ansndranans amnanendareuuny

fenenw : g3iml deoaen

seaziasn Fuasedlasininunsnaasaiafammiweaandulintees Murdannia gigantea [AaNT2GY
l&n Mg (ws), aananasislugy Mg (wl), AenT1tALEIY Mg (pwm) LAY ABNHN Mg. (vm)], M. macrocarpa (Mm), M.
simplex (Ms) Ua¥ M. bracteata (Mb1 Uaz Mb2) ‘lu‘z?:uuﬁ')ﬁm:maﬁﬂsznﬂnﬁqa wiauedien : nsanasin : nIALe
&5n - v (125: 11: 11: 13.5) Ineldnsaladsan (Ferulic acid, Fa) wa g¥iu (Rutin, RY uansinasgmaFaudiou

asadeLdat 10% neannuziuluieniuea uazdunAunLA



msusrapianmsuszariliasens BRT adeft 14 10-12 gatax 2553 Tsousugiidunsud waud raunududuinas 2.quanusii

n sM sMgwi)
- Mg Wi2) aMgws)
g OMg (pwm) © Mg (vwm) )
£ 1oow a #5001 un3  aMst i
d b o 4000 owms2
® N £ 3500
- g = 3000
H 8 E 2500 ]
I h 2
£ ® 3 2000
] 2 5 1500
3 -
: B = 1000
3 - 500
H & 0

Methanolic extract of aerial vegetative part a

A 3
6 -

gl f
= =5
s S
[-] a8
Eg 82
3 T‘ ;’,
ge =
3 Z 2
g g
o 14
<
[+ 4
w 0

Methanolic extract of aerial vegetative part Aqueous extract of under ground

dalWann : Effective Anti-oxidant Methods

Fuildng : 14-04-53

anuitdng : AnsndTanang aanedareuuii

Honenw : 435l deoaen

seaziden - uassanuamnsnlunsidneyysdnrsusrqrafueandinduluusiazis (n. Folin-Ciocalteu 1.
DPPH A. FRAP uaz <. TBARS) fiaunsauansnnauansslfethsdany e Beuiinusswinmsaiadosium
vaRURTTNTIandauwmile ALz 1#Rugeq Murdannia bracteata (Mb), M. gigantea [ABNTIFULAN: Mg (ws), AaN

siulue: Mg (W), aananalausiag: Mg (pwm) waz aaniag: Mg (vm)], M. macrocarpa (Mm) uas M. simplex

(Ms)

(rasidnesuunwimilawiu vanaaudn liflauuanasedwfidedAuneadia (o = 0.05)]



i

14 10-12 gaiau 2553 Tsousugiidunsud waus paunududuinad 2. quans

g o
9N

nasisrapainsilszdniliasents BRT a

N Methanolic extract
0 Aqueous extract

]

4500
4000
3500
3000
2500
000
1500
1000
500 1

{lw/Bn %33}
BuiBusAeds [edlpes HddQ

{3oesxe B/BwW)
sjuejeAnba pioe i 4

w
e
B
3
]

samples

WA

] (B

i (wmd) BN

[

Y

w - © o~ - =]

{lw/B6w) 0533 syval

SRt ZSW

{sM) B

samples

LSW

§5 g
Sl WA

. AR () B

Lo () B

(sm) BN

2 emiow

] (w6

mmmmmmmo
19eaXe

GE\oNQm ojown enjeA 4dvdd

Fa'lelanw - Different solvent

10-05-53

a a1
AUNANE

§ NUINENABVBULNAY

WNRTAART

a
e

al .
fAaUNnng : A

YIRDA

Ao & o
L g0 3

L
HOTENTN
U

2% (N. Folin-Ciocalteu 9.

e
o,
@

Wluusa

o

o

wazgnasiueandiad

WaBAY

NN9na1Y

PuvANNaNITnlung

al

el

SIERLLAEA : |

£ 4
o

NANELHNIUBAUATUTIRIN

Murdannia bracteata (Mb),

UBAULAY

<

AU

o W

UIN9R154

s
o

DPPH A. FRAP uaz 4. TBARS) ¢

Mg (wl), aananalausng: Mg (pwm) Uas AaNNN: Mg (vm)],

puluny:

Mg (ws), aana11

FLLAN:

v

M. gigantea [A2N219

M. macrocarpa (Mm) WAz M. simplex (Ms)

[laenadeauuny

HNAMUUANAWNS

3 laif

HUNINW UNIEANH

*



14 10-12 gaey 2553 Tseusugiidunsust waus aaunutuidunas 3.quasnysil

& o
399N

msidstapdinsisaniliasens BRT a

@ Aerial vegetative part
oUnder gound part

samples

(lw:Bn 09 3)
BuBuaatss jeaipes Hdda

samples

L @g () B

8 8 ¢ K °
Qoenxa B:6w)
ssueeAmnbe piov sy

. samples

o8 (im B
\\\\\\\\\\

..........

BT OUmD N - o
< (3] o - o

{lwBw) %3 syval

samples

v e (sm) B
\\\\\\\\\\

EREEE

=1 < ® ~ -

e axe QS\.&QKO_OE:
anjeA dvid

Falvl&nw : Different material part

Junans

: 07-06-53

a
fArunang : A

§ HWIINYIRLUDUWNY

I'e

“INATAAR

W@enanne
1Feu

FTENTLBEA ;L

o

Ao &
TIRY

q

HaNENIN :

.
u

UUARLAT (n. Folin-Ciocalteu 4.

1l

uazgsFiueandiagu

a

So

ar
@

ANBUYABAT

NELAMNATNNID NI

=

ot

Murdannia gigantea

Hafuuazdiulinuans
g (W), pant1alauine: Mg (pwm) WAz AaNNRY: Mg (vm)], M.

dun

faFLNIUaaaIN

o

DPPH A. FRAP (a2 4. TBARS) 55%IN4154

fulung: M

ABNYIIA

n: Mg (ws),

LA

(aaNT19

[IreAdaauung * LN wneaudn Tdilaonuuanengetin

macrocarpa (Mm) ias M. simplex (Ms)

(p =0.09)]

il

o

e Atuniea



asuszdrnisilstdniliasenns BRT afeit 14 10-12 garau 2553 Tsousugildunsud uaud aaunuiuidiueas 3.quanusil

CéMPARATIVE PHARMACOGNOSTIC STUDIES AND ANTIOXIDANT ACTIVITES OF Murdannia
discreta, M. edulis AND M. japonica (FAMILY COMMELINACEAE)
msﬁnmn_l?zmLﬁﬂnmamﬁmwLLazq‘vn%(ﬁ’\"m'aan%m%’ummmgu‘lwslﬁLﬁ@uﬂw
Tutramideanaslngviaun (q9Aendsu)

a5 Faguns’, gRes Usawaun’, ddaans Uilsa’ waenddng sawsnlsan™

' pnuzindamans wvnivenasreuuny o, e 4. yauUTY 40002

* E-mail: thathi@kku.ac.th

nsnmuBeudieudeyemandmonsesigayulnliifiewn (Murdannia discreta) dufnowilen (M.
edulis) [Hfnyarduwlsmednguing Tiul Ansouzaulnagudiusine awewazanumnaedanan) uasing
W (M. japonica) (WAL FaedsAnwqadneneAtaduwiululszdudenen @Fideddlilaunsds
W) msﬁnmmaqummﬁlﬁmﬁu GivmBinnsimesessfauasiiuaeeflasntnei)  wasqnid
pandundiluvanananes (35 Folin-Ciocalteu, DPPH, FRAP uas TBARS) wud1 nndtanunsnldilsznaunisiiiady
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%’éﬂﬂﬁmw : Chromatogram (Vegetative part)

Fudtthe : 10-02-53

anuiians : Ansndranans ananedurauwriy

HONENIW ¢ UNA10IE Tugams

Teaziden : uaeflasuninunsunresansatnsamiueaandlumilaAuaes Murdannia edulis [ HUUNINKAS
wiulyu (hairy blade); Me(h) uastiautinaudaudulu (glabrate blade); Me(ab)], M. japonica (Mj) Was M. discreta
(Md) waz M. bracteata (Mb1, Mo2) luszuusinasaeissneudiog efiauedinn : nsanasiin - nsauedan ¥
(125:11:11: 13.5) Ing/l¥nsaefidn (Ferulic acid, Fa) uazgiu (Rutin, RY) ifluansinmsguFeuiey asaaaay
fe 1% ezgiifiaunanlas (Aluminum chioride) luenuen uazdunauouafieuisasmelfusdanslolown 7
ANENARAY 366 TS
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Falvanmw : Chromatogram (Underground part)
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HOEMN . WNANETHN Fagung

seaziden  fusweslasininunsusesasaiasawyuaaangas IiALIe Murdannia edulis [ HUUNVAS
weiul (hairy blade); Me(h) uaziautiasmdasiuly (glabrate blade); Me(ab)], M. japonica (Mj) uaz M. discreta
(Md) uaz M. bracteata (Mb1) ) lui:yuﬁqﬁm:mﬂﬁﬂizn@uﬁw eTauafan - nsavlasin - nsauadan : 1h (125 :
1111 : 13.5) Taeldgiiu (Rutin, RY) Wiasanmsgunfauiiey asaageudon 1% exqiidianaslad (Atuminum

chloride) luianiuaa uardanaunuasviauuasnielfugedansalean faanuenanau 366 wiluums



nsdszuirnnstszdniliasenns BRT afeit 14 10-12 ganan 2553 Tsousugfitunsus waus aaunuduiduaas 2.quasusi

120 - Methanolic xtract
A 2 B Agqueous extract
100 ~ i BEs

s
:
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60 4
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40 -

20 4

Ferulic acid equivalents (mg/g plant extract)

Samples

FalWdnn ; Effective Folin-Ciocalteu Method

Fufiene : 24-0553

Anufitne | AnInATANARS IANENGETeuLTY

HOEMW . WNAMBIEN TeTams

FILATLDYA | UAAIAN LLEEJULﬁﬂmﬁmmﬁmmmmmaﬂxn@uﬂu@ﬁnmnmumﬁaﬁummmmﬁmﬁqmumumLm:*ﬁw
489 Murdannia edulis [ Suusnuasutiuly (hairy blade) (Me (h1), Me (h2) uaz Me (h3) uasitudasudautiuly
(glabrate blade); Me(ab)], M. japonica (Mj1 waz Mj2), M. discreta (Md1-5) WAz M. bracteata (Mb)

°

[(aednsuunmwiiwiiesiumineanudt hiflanuuanssesnsliludAeunieadia (o = 0.05)]
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1400 - Aerial vegetative part
Underground part

DPPH- radical scavenging activity
(EC4 Hg/ml)

FalWdnw : Different material part

Fufidne : 16-06-53

Aoudiang ; Ansndarans tnAnandaseuun

HanBnw : weaen fugums

sreazidan ; uans EC, (llasniuiiaddng) sesrnuansnsalunsindneuyadass DPPH anndaumilasu
uaz lFAUIBIA AN AN UEATES Murdannia edulis [ Haunnnudsusiuly (hairy blade) (Me (h1), Me (h2) uas
Me (h3) uardautiasmudsuniuly (glabrate biade); Me(ab)l, M. japonica (Mj1 uaz Mj2), M. discreta (Md1-5) Uaz M.
bracteata (Mb)

a o

Taawrsawmung® vunmwwngadudt biflaouuansisadiidedAyneada (o = 0.05)]
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5000 Methanolic extract

a2 Aqueous extract
O Trolox

4500
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3500 -
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2000 -

(ECso ug/ml)

1500 -|

1000

DPPH- radical scavenging activity

Mdd  [Rapr e

Samples

dalwanw : Different solvent

Fuitene : 22-04-63

anudiang : Anzndornans anAne R veuuiy

AONENIW : UNAIeI Tugums

sreasiden  uanarn EC,, (lnlnanfiviaddns) resnnuminsnlunieindneyyadass DPPH’ ndaunilafnueed
AsafndEIMLeAIAINTEY Murdannia edulis { Haunnudcusilu (hairy blade) (Me (h1), Me (h2) uaz Me (h3)
wardautietvdewsiuly (glabrate blade); Me(ab)], M. japonica (Mj1 waz Mj2), M. discreta (Md1-5) uaz M.
‘bracteata (Mb)

[aenasaamune* tunwusieanudn ilauuansnetwilideddnynieadia (o = 0.05)]
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H49

" Frudiées autrefois pour la Flore Générale d’Indochine au Muséum mational d’histaire

naturelle par Gagnepain et Guillaumin (1933), les Orchidées du Cambodge sont récoltées
depuis 2003 dans le cadre des missions scientifiques des botanistes de Paris, Phnom
Penh, Montpellier et Edimbourg. _

Les nouvelles prospections, dans les provinces de Kompong Speu, Koh Kong, Pursat,
Siem Reap, Preah Vihear et la Municipalité de Sihanouk-Ville, ont fourni de nouvelles
especes, non encore répertoriées sur ce territoire. 500 taxons figurent actuellement sur
la Check-list des Orchidées, dont une centaine est documentée et mise en ligne sur
Internet (¥*).

La famille des Orchidées Juss. est d’une exceptionnelle diversité morphologique
(feuilles, inflorescences, racines), de types de croissance et de phyllotaxie. Une Clé
multiple (*) qui utilise les fiches de synthése sur les taxons, pourra étre facilement
complétée par la récolte d’autres taxons. Ce projet conduit par V. Nazarov et M.

Telepova utilise I’informatique pour structurer et analyser les descriptions
morphologiques des taxons, les caractéres de la microstructure florale (MEB), les
données écologiques, géographiques, etc.

L’expertise et la valorisation de I’ensemble de la Flore (ou les Orchidées représentent
plus de 30% des espéces) ne sont pas encore terminées, ni encore disponibles sous forme
¢lectronique. Cette lacune est préjudiciable 4 la bonne connajssance scientifique et
vernaculaire, et donc a.I’élaboration de mesures de gestion durable des foréts et de

protection des orchidées.
Souree: http://www.r-b-0.ew/cgi-bin/RBO/checklist/displaychecklist. pl2db=Cambodia .

Total phenolic content and DPPH' radical scavenging activity
from aerial vegetative parts of Murdannia bracteata, M. gigantea,
M. macrocarpa and M. simplex (Commelinaceae)

Sureerut KHAEWSAART ', Supatra PORASUPHATANA 2, Robert B. FADEN 3
& Thaweesak THITIMETHAROCH 2

! Graduate School Khon Kaen University, Khon Kaen, 40002, Thailand
2 Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen, 40002, Thailand
* Department of Botany, Smithsonian Institution, Washington DC, 20013-7012, USA.

Total phenolic content (TPC) and DPPH’ radical scavenging activities (DPPH’ RSA)
between methanolic and aqueous extracts from aerial vegetative parts of Murdannia
bracteata, M. gigantea, M. macrocarpa and M. simplex (Commelinaceae) are evaluated by
Folin-Ciocalteu assay and DPPH' assay. TPC of all species is established to correspond
to DPPH’ radical scavenging capacity. Murdannia gigantea generally exhibits the highest
TPC and the strongest DPPH'’ scavenging capacity, followed by M. macrocarpa and M.
simplex, respectively. Extraction solvents, variation among species and env1ronmental
factors may have an influence on the differences.
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Total Phenolic Content and DPPH" Radical Scavenging Activity
from Aerial Vegetative Part of Murdannia bracteata, M. gigantea,

M. macrocarpa and M. simplex (Family Commelinaceae)

Sureerut Khaewsaart!, Supatra Porasuphatana®, Faden B. Robert3, Thaweesak

Thitimetharocly

! Graduate School Khon Kaen University. Khon Kaen. 40002, Thailand
*Faculty of Pharmaceutical Sucmc\ }\hon k:»cl\ Univessity. Khon Kaen. 40002, Thailand
DC. 20013-7012. USA

* Department of Botany. §

1, b

* Correspondence author: E-mail: thathi

Introduction .

A previous study had reported that antioxidant
acuvity and vield ot phenolic content were influenced by
ditferent  extracting  solvents (Othman e/ ol. 2007:
Subphala er o/ 2008). In genus Murdannia. methanolic
part shows stronger potential antioxidant activity and
higher TPC than aqueous part (Subphala e ol 2007,
2008}

Methauolic and aqueous extract of acrial vegetative
past of four Murdannia species will be made comparative
study on TPC and DPPH' radicat scavenging capacity

Materials and methods -

Mature aerial  vegetative part of Murdannia
bracteata. M.  gigant, AL macrocarpa and M.
simplex were collected as samples for the experiments
(Table ! and Figure 1). Vouchers were mede and
deposited. Each sample was grounded and extracted by
using methanol and distilled water (sample : solvent
120, wi v). shook at room temperature for 2 hrs.
Methanolic extract was evaporated 10 divness in a rotarny:
evaporator at 435 'C. whereas aqueous extract was freeze-
dried at -30 "C. Cyude extract was stored in a desiceator at
room temperature for future use.

Folin-Ciocalten assay (modified from  Singleton
and Rossi. 1963). Ferulic acid (FA) was used as a standard
for the calibration.

Mg (wi). . puplish white flowers: Mg (pwm). D. violet
(vm)). M. macrocarpa (Eyand M. simplex (Fy
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Figure 4 Cenelation between TPC and DPPH’ RSA of the plants w
methanolic extract (4) and apeous extrace (B} of the plants

* Discussion.& Conclision

DPPH" radical-scavenging activity:  (modified A S ‘ - j .
from Sainchez-Moreno er al., 1999 and Li ef ¢ (05) Mggaao (M@ ekt plt | Pm Manosow tegie. DEAwI00s | SK.OC ATT i3 Amount of TPC is established to correspond to
Statistical analysis: Data was determined using g i st i< | DPPH" radical scavenging capacity for all species in
SPSS 0.1 (one-way ANOVA)L Duncan's  sigoificant oo b i W both methanolic and aqueous extract.  Different
L - k ) i Mggores MGHD T dete e plon Pha Tacw - 2 4 3 enolic ¢ $ e 3
difference procedure was used for separation of means at | T e P amount of phenolic compounds i the plants could
the p - 0.03. Linear regression to correlate between TPC  jiiriemes 60 | whtc: e hat. | Tep Phaya Suca watmbo, | Sraiamg | 55,07 8T 4 possess different antioxidant capability.
and DPPH' RSA was carried out using Excel 2003, L - Dt e The results suggest that methanolic extract
1 T e e | PRoeRT POsS higher TPC and stronger scavenging:
Mogipnes [ MEGmes e wtite modase | PRk fwed, Loa Provaane | 3197 208 | 5,6C KT 4 activity than the aqueous extract.
Mopgoea (MW jndd:modaste  (FEuFhanlred, e [ROCATE Murdannia gigantea shows tiie highest TPC.
iSakoaNaluon Provaace. 3 ) DPPH' RSA =
s T i | s acrrr ] and the strongest DP) ;
This work was financially supported by the TRFBIOTEC "] . Samples | from  different locations are
Special Progam for Biodiversity Research and Training grant ~ |*70%@Pe o7 v st 003 SEOCA TR S'l-'""[‘:";““?’ ;i‘n"‘»“: " 5;‘::'1 Species as “l‘" ";
- = i - R | N ‘s o cies (¢
(BRT-T652058). We would like to thank to Center for : P R R G| oraological vanation of the species (co'or of
and Devefopment of Herbal Products, Faculty of Pharmaceutical Provace flowers: plant size among population) could influence
Sciences. Khon Kaen Unaiversity, and Thailand Rexcarch Fund (5 amplr 367 ) T ey P e, Vi Piem (ROCETT 5 the value of TPC and scavenging activity. (Table 1 and
ARG o Chisug b0 Povice . .
(TRF-MRG-5080006) for their facilities. oA Taae D iathoaon bores. s i R Figure 2, 3and 4).
Retercnres 3 CauzagMai Provesce
LLL G.MnBS. Zhenz Lee. 3. G SK_ A K S andLec HK. 2003, Activilics of Phenwtiv Horvenladwicis. Archives of Parmacal Research t7y: 304-809
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H50 DPPH’ radical scavenging activity and total phenolic content from aerial
vegetative parts of Murdannia bracteata, M. discreta, M. edulis and M.
Japonica (Commelinaceae)

Orasa CHAICHUMPORN ', Supratra PORASUPHATANA 2, Robert B. FADEN ?
& Thaweesak THITIMETHAROCH ’

" Graduate School, Khon Kaen University, Khon Kaen, 40002, Thailand.
’F aculty of Pharmaceutical Science, Khon Kaen, University, Khon Kaen, 40002, Thailand.
} Department of Botany, Smithsonian [nstitution, Washington DC, 20013-7012, USA.

DPPH'’ radical scavenging activity (DPPH’ RSA ) and total phenolic content (TPC) of
methanolic and aqueous extracts from aerial vegetative part of four Murdannia species
(Commelinaceae): Murdannia bracteata, M. discreta, M. edulis and M. Jjaponica have
been conducted by using 2,2-diphenyl-1-picrilhydrazyl (DPPH) and Folin-Ciocalteu
assay. All species show amounts of TPC established to correspond to DPPH" RSA. In
general, M. edulis shows a higher value of TPC and DPPH’ RSA, especially in
methanolic part. Therefore, a population of Murdannia discreta exhibits the highest of
TPC. Samples from different locations display significantly different results as well as
morphological differences in M. edulis: hairy on lower surface of leaves. These factors
could influence TPC and scavenging activity value.

H51 Grain diversity of lowland black rice in the North and Northeast of
Thailand

Theera THUMMAVONGSA & Piyarat ITHARAT
Department of Biology, Faculty of Science, Khon Kaen University, Khon Kaen, 40002, Thailand

* In order to assess the diversity of lowland black rice grain for possible utilization and
quality improvement in Thailand, 34 local rice genetic resources (34 accessions),

- collected from the Northern and Northeastern cultivation zones in Thailand, were
investigated for grain characters. The distribution patterns of some characters were
observed. Variation in the shape and hull colour of the grain was very high. Lowland
black rice has high phenotypic variation in the grain, especially in pericarp colour,
presentation and zonation of hair on hull. -
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Introduction

According 0 a view ol Subphala o7 of 2007, 26685 antioxsdan acaity trom

seme Min dannin speces s . b acreata, M, Toviformiz add AL mudiflorn} were coptmbuted
1o phenolic compuitads. The antioxudant activity and totad pheaolic content (TICY were
inthuenced by different exmating solvents. The methaolic extrwt showed higher TPC
and stroager antioXidant activiny when conipared 10 AqUEIS EXITALTS.

This srudy was conducted @ compare DPPH- cudical scavenging acaviry « DPPHe
RSA #and TI of methanclic and aqueous exmcts from aemal vegeraive part of some

M diami species on they population and nwphological ditferences.

Materials and Methods

Aerid vegennve pant of Mindiomie Ivacteota. M. edulis. \i. juponic: and M.
discrero were collectzd from nawr forest i Thaibud (Table D). The vouchers were
deposited at Forest Herbanum Bangkok «BKF), Bangkok and the duplicates were kept at

Faculty of Phanuaceutical Sarenves. Khoa Kaen Univecsary. Thadand,

grvunded and extracted by using methanol and disnlled wter wample:solvent = 120
wiv) tor 2 hr usang ¢ shaker. The methanol extraction was evaporatad at 43 %7 using a
oty evapiriter. whereas the aqueous extont was freeze-dnet at <50 Y for safvenr
cemmved by Lyoplulizer, £rude extract was stred in 2 desiceator at rom temperanire.
Uk use exeract.
DPPH- radical scavenging activity

According 1 a medification method trom Li er ol €2005), The annaxidaat.
actvery of each extraction was expressed as the ECS0 values as detemuned trom
regression equation between cencentranon and DPPH* RSA (%), Methanol was
used 3 centrol and toldx was used as standard agent.
Folin-Ciocalteu nssay

Totd phenclic content (TPC(was determuned] using the FolnCiocalieau reagent
method, by a medificetions of Sngehn and Rossi{ 1965). Ferulic acid (FAY whs used as
the standard for the calibranon serve,
Statistical Analysis

Sausticd aoahvss was performed using SIS software version 1.3, Differences

ameng the varables were tested for Signiticance by using the AN
{Dnuncan's Muluple Range Test. DMKT» and near regression to correlate between tred
radical scavenging actnity with TP, using a level of significance of 2 - 0.05.
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DPPHe« Radical Scavenging Activity and Total Phenolic Content from Aerial Vegetative Part of
Murdannia bracteata, M. discreta, M. édulis and M. japonica (Family Commelinaceae)
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Abstract

DIPH- radical scavengin:

vy (DPPH- RSA ) and 1ot pheuahie content (TPCY of methanolic and aquecus extracts (rom aerial

vegetairve part of four Mendamio species (Family Commelinacenc): Minrdeunia tracica

edulis and

aponic: bave been condincted
by using 2. 2dipbenyt1-picrilbydrazy] tDPPH) and Folio-iocalten assay. All spectes show amouat of TPC established t comrespond to DPPH: RSA. la
senerally. M. wdulis performs higher value of TRC and DEPH- RSA. especially m methanalic part. Therefore, a population of Mirdamia discret:
exhibits the highest of TR, Samples from different ocatron sigificantly display difierent results s well as morphological diferences in AL, cdalis: baury
oalower surface of leaves. These factors avubd inthaence TPC and scovenging activine vajue.,

Key words: DPPH- radical scavengiutg activny. toral phenolic content. Afirdemmric, s ommelinaceae

Tohle 1 Derails of samphes.

Sciences, Kbvo Haca Unversty apd Thailand Reseirch Fund ( TRF-MRG-5080006)
fox dheir faciities.
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Murdannia discreta (Commelinaceae), A New Combination from Thailand
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Abstract: Aneilema discretum Craib was described from a single 1911 Kerr coliection from Doi
Suthep in northern Thailand. 1t was not recollected for more than half a century. Despite more than a
dozen collections since the mid-1980’s, recognition of A. discretum as a distinct species of Murdannia
has remained in doubt. In a recent Ph.D. thesis (Thitimetharoch, 2004) the plant was just mentioned in
a note. Our more recent studies, including a field collection from the type locality in September 2007,
have confirmed that M. discreta is a relatively rare but distinct species that is somewhat intermediate
between the common and widespread species M. japonica and M. edulis. From the former it may best
be distinguished by its pubescent leaves and from the latter by the presence of cauline leaves or leafy
bracts on the flowering shoots. Murdannia discreta is known from the Northern, Northeastern and
Eastern Floristic Regions of Thailand. Another 2007 Maxwell collection has extended the known

distribution of this nearly endemic Thailand species further east into Cambodia.

Author for correspondence.

INTRODUCTION

Aneilema discretum Craib was described by Craib (1912) based on a single Kerr
collection (Kerr 1909) from the lower slopes of Doi Suthep, Chiang Mai Province, Thailand.
It has remained obscure ever since. Faden (1991: 153) referred this name to the genus
Murdannia but without making the new combination. Thitimetharoch (2004: 82) mentioned
A. discretum in the discussion under M. edulis (Stokes) Faden but did not accept it as a
distinct species. Indeed, until recently, no other collections have been recognized for certain
as belonging to 4. discretum. Our working hypothesis has been that either 4. discretum was a
rare and not fully characterized species or else that it was an hybrid between M. edulis and M.
Jjaponica (Thunb.) Faden, the two species to which it bears the closest resemblance.

Several things happened in close succession that made us conclude that 4. discretum
is a distinct species of Murdannia. The first was that in loan of Commelinaceae from
Thailand from Kyoto University. One of us (RBF) noted that there were six [check]
collections from various localities in Thailand that were a good match for the type of
Aneilema discretum. Second, from the images of these specimens that were sent to him. One
of us (TT) recognized that a collection he had made in eastern Thailand (7. Thitimetharoch
604 & 741) very far from the type locality of 4. discrteum, was also this species. Third, a
recent collection made by J. F. Maxwell from Cambodia (Maxwell 07-417 (CMU)), which we



studied in September, 2007 at Chiang Mai University (CMU) made us realize that this species
was even more widespread than we had previously believed. And fourth, we collected this
species on at the type locality in September 2007 (Thitimetharoch & Faden 766), and it was
evident that we were dealing with a distinct species and not a hybrid (see discussion).
Aneilema discretum has never been transferred to Murdannia, so the following new
combination is necessary:

Murdannia discreta (Craib) Thitimetharoch & Faden, comb. nov. Basionym: Aneilema
discretum Craib, Kew Bull. 1912: 414 (1911). Type: Doi Sootep, in mixed jungle, 1,100
ft.[335 m], 18 July 1911, A F. J Kerr 1909 (K!, holotype (sheet with the printed species
description (Fig.1); isotypes, K! (sheet lacking the description label) TCD! or TCM??), Fig. 1.

[Maxwell & Elliott (201: 125) recorded A. discretum as being of medium abundance between
400 and 500 m in Doi Suthep-Pui National Park but do not consider its taxonomy.]
A full description of M. discreta, based on all of the collections observed follows:

Perennial herbs with spirally basal rosette leaves. Roofs tuberous. sometimes
producing distal tubers (TT & FD 766). Leaves on basal rosette, linear to narrowly elliptic,
15-35(-60) by 1.5-3(-4.5) cm, glabrous except puberulent at inframarginal line of adaxial
surface (rarely sparsely pubescent, Gen Murata et al. T-37666) base narrowly cuneate, apex
acute to acuminate, margins thickened and cartilage, undulate and often ciliate at base. Leaf
sheaths distinct on flowering shoots, 1.5-2.5 by 0.5-1 c¢m, usually puberulent or pubescent
throughout on the uppermost. Flowering shoots commonly single, scapiform, commonly 50-
80 cm long, puberulent on ascending part, and usually with 6 leaves which reduced distally,
spirally distance, the lowest and largest leaf lanceolate, 5-14 by 1-2 cm, the upper most, 2-3,
reduced to bladeless tubular sheaths, 1-1.5 by 0.3-0.4 cm, the lowest one ( prophyll?) becomes
forked (bifid), 2.5-7 x 0.5-1 c¢m. Inflorescences terminal, lax-thyrses on the terminal of
flowering shoots, inflorescence axis straight, with ca. 7 alternate cincinni, each 1-3.5 cm long;
cincinnus peduncles 0.3-1.5 cm long; cincinnus bracts membranous, amplexicaul, lanceolate
to ovate, 3-6 by 3-4 mm, glabrous, decreasing in size from the lower to the upper cincinni.
Flowers white; bracteoles membranous, amplexicaul, ovate, ca. 3 by 2 mm, persistent,
pedicels 5-10 mm long, enlarging in fruit. Sepals slightly succulent, greenish white, reddish or
purplish white, lanceolate, 6-8 by 2.5-3.5 mm, with 2 shallow grooves and 3 ridges on back
side. Petals white or pinkish purple, obovate, 5-8 by 3-6 mm. Fertile stamens 3, antesepalous,
filaments 6-7 mm long, white or pale violet bearded on lower part; anthers yellow, narrowly
elliptic, 1.5-2 by 0.5-1 mm, pollen white. Staminodes 3, antepetalous 3, filaments 2-3 mm
long, white or pale violet bearded on lower part; antherodes yellow, distinct trilobed, 1-2 by
1-1.5 mm. Ovary ovate-oblong, ca. 1-2 by 0.6 mm, glabrous, styles 5-7 mm long, stigma
simple. Capsules ovoid, 6-7 by 5-6 mm, glabrous, often beaked. Seeds many.

(the description was measured from both dried and living materials!)

Thailand.- NORTHERN: Chiang Mai Bogner s.n. (K) [no date], (Doi Suthep-Pui)
A.F.G. Kerr 1909 (K, TCD), 18 July 1911, J.F. Maxwell 87-754 (CMU), 1 August 1987,
(Panup-Doi Suthep-Pui) H. Takahashi T-62935 (KYO), 16 July 1988, (near Wang Bua Ban
Waterfall-Doi Suthep-Pui) M. N. Tamura T-60077 (KYO), 16 July 1988, (near Huai Kaew
Waterfall-Doi Suthep-Pui) T. Thitimetharoch & Faden 766 (BKF, US), 9 September 2007;
NORTH-EASTERN: Loei (Phu Kradung) H. Takahashi T-63177 (KYO), 27 August 1988 &
T-63236 (KYO), 29 August 1988, Sakon Nakhon (Phu Phan), Chantaranothai et al. 704
(KKU), 3 October 1997; EASTERN: Surin, Sako! 208 (BK), 16 May 1965, Gen Murata et al



T-37726 (KYO), October 6, 1984, (Sangkha, 103' 40 'E, 14-30'N, 190 m) Gen Murata et al
T-37666 (BKF, KYO), October 6, 1984; Ubon Ratchathani (Kong Chium Gene Conservation
Station, Ban Bahai, N 15" 25”.981 — E 105" 277996) Martin Greijmans 78 (BKF, CMU), 23
May 2001, (Pha Taem, Pha Mohn trail) 7. Thitimetharoch 604 (BKF, KKU), 30 May 2005 &
741 (BKF, US), 28 July 2007

Distribution.- Cambodia. (Kratie Province, Sambour Dist,, Mae Kong River, Kring
Island, SE side of the island, 30 m., J F. Maxwell 07-417 (CMU), 30 July 2007)

Used.- Chewed fresh roots or leaves are used as compasses for the treatment of
general minor wound (Thitimetharoch & Yongvanit, 2007).

Ecology.- Moist places in deciduous forest, alt. 150-400 (-1,280) m; flowering and
fruiting from June to November, flower opening from late afternoon to evening.

Notes.- Murdannia discreta is a rare species. It was first recorded only a locality at
Doi Suthep-Pui, Chiane Mai. but now it seems to have a wider range to northeastern part of
the country. It is characterized by its leafy bracts on the flowering shoots. We have found that
the species has three fertile stamens not two as quoted in the original description. Most
characters are intermediate between M. edulis and M. japonica. Some taxonomic characters
are still questioned for the species such as distally fusiform tubers and seed morphology
(Table 1). This species is needed for future study.

Table 1. Comparison of some morphological characters among M. discreta, M. edulis and M.

Jjaponica.

sheaths with a few
bladeless sheaths on both
the uppermost and lower
most in spirally distance

' arrangement, 1-2 cm width

" bladeless sheaths, sometimes

with a short lamina on the
lowermost one in spirally
distance arrangment

Characters M. discreta M. edulis M. japonica
Distal tubers. present (sometimes) present absent
| Leaves ¢labrous glabrescent or pubescent glabrous
Flowering shoots single with ca. 6 lamina single to several with 2-4 single to a few with several

well-developed lamina

sheaths in districhous
arrangement and congested
at the top, 2.5-6.5 cm width

seeds), ca. 1 x 1.5-2 mm
(medial seeds); testa
obscurely pitted all over;
embryotega subdorsal

Inflorescence axes Straight / puberulent Straight / glabrous zig-zag / glabrous

/ Infl.stalk throughout

Flowers white pinkish purple, violet blue or white or rarely pinkish
rarely white purple

Anthers vellow cream-colored variable, cream-colored,

yellowish orange or violet-
gray

Filaments of 6-7 mm long 3.5-4 mm long 3-5 mm long

fertile stamens :

Filaments of ca. 2 mm long 2.5-3 mm long 2-3.5 mm long

sterile stamens

Capsules ovoid oblong-ellipsoid ovoid

Seeds ? ca. 2 X 1.5 mm (terminal

ca. 2.5 x 2 mm (terminal

| seeds), ca. 1.5-2 x 1.5-2 mm

(medial seeds); testa finely
radiately reticulate and
spinulose-warty from
middorsal embryotega




Discussion

The new information about Murdannia discreta has led us to conclude that it is a rare
or uncommon but widespread species that is seldom collected. Although we think that it is
closely related to M. edulis and M. japonica because of its broad rosette leaves and perfoliate
bracteoles, we think that it is very unlikely to have originated as a hybrid between these
species. In most characters. such as the presence of cauline leaves, occasional vivipary from
the lower nodes on the flowering shoots, and white flowers, M discrefe much more closely
resembles M. japonica than M. edulis (Table 1). Only in its pubescent leaves, the general
appearance of the basal rosette and its ecology is M. discreta more similar to M. edulis than to
M. japonica.

The three species can be separated by the following key:
1. Flowering shoots lacking well-developed leaves: roots with distal fusiform tubers
M. edulis
Flowering shoots with well developed leaves; roots with or without tubers 2
2. Leaves with an inframarginal adaxial band of hairs, rarely the pubescence abaxial and
either inframarginal or covering the abaxial surface; cauline leaves at most 3 per shoot,
spirally distance arrangement, 1-2 cm width, inflorescence axis rather straight, fertile
filaments 6-7 mm long. M. discreta
Leaves glabrous; cauline leaves often numerous, districhous and congested at the top, 2.5-
6.5 width, inflorescence axis rather zig-zag, fertile filaments 3-5 mm long _
M. japonica
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Figure 1 Murdannia discreta: A. holotype of Aneilema discretum Craib, Kew Herbarium (K)
and B. distal fusiform tubers.



Comparative data of TLC patterns

in between genus Murdannia and Cyanois

1. Introduction

2. Materials and Methods

The whole plants of four species in genus Cyanois (Family Commelinaceae): C. arachnoidea Wight,
C. axillaris (L.) Sweet, C. thwaitesii Hassk., C. vaga (Lour.) Schult. f. and aerial parts of three Murdannia
species: Murdannia japonica (Thumb.) Feden, M. spectabilis (Kurz) Faden and M. vaginata (L.) G.Bruckn.,
were collected for voucher specimens and experimental materials. The vouchers were deposited at Herbal
Herbarium, Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon-Kaen and Forest Herbarium
Bangkok (BKF), Bangkok, Thailand. Solvent systems [systems I: chloroform - ethyl acetate - methanol -
formic acid - water (90 : 25 : 15:2.5: 2.5, v/v) and systems II: ethyl acetate - formic acid - acetic acid - water
(125 : 11 : 11 : 13.5, v/)] were modified for methanol extraction of the samples and standard markers
[Andrographolide (AG), Ferulic acid (FA) and Rutin (RT)] on silica gel 60 F254. The chromatograms were
investigated by using 10% sulfuric acid in ethanol (10% H,SO,), 1 % Aluminum chloride in ethanol (1%

AICL,) and ultraviolet light 254 nm and 366 nm’”.

3. Results

TLC fingerprint profile of methanol extract voansuAazsia el systems I o
ASIVADUNGY Terpenoid ilodunanisla UV-366 szdlsnguavaztounasdunsuazsdv (Fig 1-A) uaz
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Fig 1 TLC chromatog;ams of C. arachnoidea (CD), C. axillaris (CL), C. thwaitesii (CT), C. vaga (CV), M.

Japonica (MJ), M. vaginata (MS), M. spectabilis (MV), Andrographolide (AG), Ferulic acid (FA) and Rutin
(RT) in systems I.

1 % AICI 1% AlCl3 & UV-366 10 % HZSO4 & UV-366

M] MS MV CD CL CT CV MJ MS MV CD CL CT €V MJ MS MV CD CL CT ¢V
A B C

Fig 2 TLC chromatograms of C. arachnoidea (CD), C. axillaris (CL), C. thwaitesii (CT), C. vaga (CV), M.

Jjaponica (MJ), M. vaginata (MS), M. spectabilis (MV), Ferulic acid (FA) and Rutin (RT) in systems II.

4. Discussion & Conclusion
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a new species from Thailand
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ABSTRACT. A new species, Murdannia ubonensis Faden & Thitimetharoch, is restricted to Pha Taem National
Park, Khong Chium District, Ubon Ratchathani Province, Thailand. This paper is given a full description and

illustrations. Also, the features distinguishing it from the closely related species, Murdannia edulis and M.
Jjaponica, are summarized.

KEY-WORDS: Commelinaceae — Murdannia — Thailand — Ubon Ratchathani — Khong Chium — Pha Taem.

INTRODUCTION

During a field trip at Pha Taem National Park, Khong Chium District, Ubon Ratchathani Province. We
found a population of very robust and giant rosette plants with several slender lateral flowering shoots. The plant
is similar to common species in deciduous forest, Murdannia edulis (Stokes) Faden (Faden, 1980). The features
distinguish it from the closely species, Murdannia edulis (Stokes) Faden and M. japonica (Thunb.) Faden are
summarized in Table 1. Detailed study is described and illustrated (Figure 1) as below.

Murdannia ubonensis Faden & Thitimetharoch, sp. nov. (Fig. 1)

Holotype: THAILAND: Ubon Ratchathani Province, Khong Chium District, Pha Taem National Park, T.
Thitimetharoch 599 (holotype- K, isotype- BK, BKF, KKU, US)

Paratypes: T. Thitimetharoch 531 (KKU, US), T Thitimetharoch 633 (BK, BKF, K, KKU, US), T.
Thitimetharoch 641 (KKU, US)

Murdannia eculis (Stokes) Faden affinis a qua differt lamina folii longiore et latiore, glabra,

A giant and robust perennial herbs, with spirally basal rosette leaves. Roors fibrous, thick, with a distal,
fusiform tubers.  Leaves on basal rosette, linear-oblong, 30-45 by 3.5-9 cm, glabrous, base cuneate, apex
acuminate, margins thick, cartilage, undulate and scaberulate. Leaf sheaths on basal rosette leaves, ca. 4 by 2
cm.  Flowering shoots slender, commonly producing many, up to 10 per plant, scapiform, usually 30-50 cm
long, suberect or ascending, usually sparsely branched below, with 2-3 bladeless sheathing bracts, 1-2 by 0.4-0.5
cm. Inflorescences terminal, lax-thyrses on the flowering shoots and lateral branches, with 6-10 alternate
cincinni. Cincinnus axis 2-3 cm long. with 10 - up to 20 dense spirally arranged flowered, cincinnus bracts
chatacheous, decreasing in size from the lower to the upper cincinni, tubular sheaths, 9-30 by 2.5-3 mm,
perfoliate, glabrous, often green with maroon, persistent, cincinnus peduncles 2-7 mm. Flowers bisexual,
actinomorphic, reddish or orange-pink (rarely violet), bracteoles membranous, ovate, ca. 2 by 2 mm.
amplexicaul, not perfoliate, glabrous, persistent, pedicels erected to ascending, 4-6 mm long, glabrous. Sepals
chartaceous, green, sometimes with maroon, lanceolate, 4-6 by 2-2.5 mm, apex acuminate, smooth and
puberulent out side. Petals redish or orange-pink (rarely violet), oblanceolate, 5.5-6 by 3-3.5 mm, apex acute.
Fertile stamens 3, filaments ca. 4 mm long, reddish (or rarely violet) bearded on lower parts, anthers reddish or
cream, elliptic, ca. 1.5 by | mm. Staminodes 3, filaments ca. 3 mm long, reddish (or rarely violet) bearded on
lower parts, antherodes yellowish or cream, trilobed (the medial lobe obscure), ca. 0.5 by 1 mm. Ovary
greenish, elliptic, ca. 2 by 1 mm, styles ca. 4 mm long, stigma simple. Capsules ellipsoid, 5-7 by 3.5-4 mm,
shortly beaked, glabrous, locules (3-)4 seeded. Seeds uniseriate, trapizoid or rectangular, 1.5-2 by 1.2-1.4 mm,
testa grayish brown or brown, smooth, obscure rugose-obscure pitted, usually finely white-silver warts,
embryotega circular on sublateral to dorsal, hilum punctiform, usually elliptic on subbasal-ventral side.




Vernacular name.- Kai-Tuan-Yai (Inidoulngj)

Used.- minced thick roots and/or its tuberous roots are treated as anti-septic, anti-coagulant and healing wound.
Roots and tuberous roots are fodder for wild chicken in dry season.
Thailand.- EASTERN: Ubon Ratchathani (Pha Taem National Park-Khong Chium District)
Distribution.- rare and endemic
Ecology.- wet places in understory deciduous forest; flowering in July-September, flowers opening in the
evening, and fruiting in October-November.

Table 1. Summary of morphological differences among species, Mudannia ubonensis Faden & Thitimetharoch,
M. edulis (Stokes) Faden and M. japonica (Thunb.) Faden.

glabrous on both side

Narrower, 2-3 cm  width,
subglabrous or dense pubescent
beneath and usually dense
puberulent  along  margins
above

Characters M. ubonensis M. edulis M. japonica
Roots Thick. 3-5 mm in diam.. with | Moderately thick, 2-3 mm in | Moderately thick, 2-3 mm in
distal tubers diam., with distal tubers diam., but not tuberous
Leaves Broader, 3.5-9 cm width,

Narrower to moderate, 1-5.5
cm width,

Flowering shoots producing

More slender, numerous

Slender, single to few

Larger, single to a few

Sheaths on flowering shoots

ca. 4 by 2 cm, bladeless

ca. 2.5-3 by 1 cm, bladeless

Ca. X cm,leafy

Inflorescence

Dense thyrse

Lax panicle

Lax panicle

Cincinni

Dense spirally arranged flowers

Spaced flowers

Spaced flowers

Cincinnus axis

short with dense flowers,
straight

clongate with spaced flowers,
slightly zig-zag

elongate with spaced flowers,
strongely zig-zag

Cincinnus bracts

Chatacheous, tubular sheaths
folded cincinnus, caducous

Membranous, ovate-

amplexicaule, caducous

Membranous,
amplexicaul, caducous

ovate-

Testa brown, obscurely pitted
all over,
ridge

with a midventral

Flowers Redish Orange or Orange-pink | White or purple to violet White (rarely light purple)
(rarely viole) ‘

Sepals Chartaceous,  smooth  and | Slightly succulent, with distinct [ Slightly  succulent,  with
puberulent on back side, apex | 2 grooved, 3 ridged and | distinct 2 grooved, 3 ridged
acuminate glabrous on back side, apex | and glabrous on back side,

obtuse-rounded apex obtuse-rounded

Petals oblanceolate, apex acute obovate, apex ebtuse-round Obovate-suborbicular, apex i

rounded

Anthers reddish or cream, ca. 1.5 by 0.8 | cream, 1.8-2 by 1-1.2 mm Gray or violet-gray (rarely
mm i pale yellow), 0.8-1.5by 1.3-2 |

mm
Antherodes yellowish or cream bright yellow yellow
Capsules ' Obovoid, ca. X mm, 4- | Ellipsoid-oblong, ca. 5-7 by
seeded in each locule 4-5 mm, 3-4(-8)-seeded in
each locule
Seeds

Testa brown, finely radiately
reticulate and spinulost-warty
from embryotega, with a
midventral ridge
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