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Abstract

Project Code : MRG5080006
Project Title :

A Study for Diagnostic Microscopic Characters among Species in Genus Murdannia Royle

Investigator : Assist.Prof.Dr. THAWEESAK THITIMETHAROCH
Faculty of Pharmaceutical Sciences, KHON KAEN UNIVERSITY
E-mail Address : thathi@kku.ac.th

Project Period : 2 Years

Abstract:

A diagnostic microscopic study of Murdannia species (Murdannia bracteata, M.
edulis, M. japonica, M. loriformis, M. macrocarpa, M. nudiflora and M. sp.) were
investigated by using leaf scraping and leaf clearing techniques.

The characters of macro-hairs (influence on environmental factors), glandular micro-
hair (apical clavated-form = club shaped), cutin patterns, stomata type, occurrence of calcium
oxalate crystals (styloids) and marginal sclerenchyma are diagnostic characters for the leaf
anatomy. The comparative data and dichotomous key are newly reported as the leaf
anatomical diagnostic innovation for the plants.

Moreover, Murdannia sp. is expected for a new to science species. Finally,

Murdannia discreta is new combination.

Keywords : Murdannia, Commelinaceae, Anatomy, Character, Leaf
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Department of Systematic Botany, MRC-166, National Museum of Natural History, Smithsonian
Institution, PO Box 37012, Washington DC, 20013-7012, USA.
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10 pm. 10 ym.

Crystal

10 ym.

a. .
y @ a Jd
310 4 vaasanyuzmeInamaasuiuly Murdannia loriformis (Hasskarl) R.S. Rao & Kammathy
dy A a 9 Aa A [l J = P
n. taauteEemI lUMUDY azauINUILIAIAAYIINIY HAZIAAVUIDNAYY 2 waanNgId
J ' 2 4 § A ' a a '
IFaanINNIMIN V. HaAwuII A, udauioworluduan arauAnuraIANIeI LT LAz
¢ a % % Ao sy A @ ¢ A A a
YARVULDUAEY 2-4 1waa 9. uaausaalnlunladiiufsuadgy 6 adveiewelly
Y 1 = ~ = ~ 9 L4
Auan 9. udawanunafoueenauan A, uaawwanuaaiFoueensuannielduasTnars lad

(Polarized light)
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Papillae ~a
10 pm. 10 um.
n .
<« Granular micro-hair
10 um. 10 pm.
f. J
Granular micro-hair
1 pm. T pm.
q. D.

! [ a 4 [

51U 5 uaasanyuzMeInamansuku 1y Murdannia macrocarpa D.Y. Hong
dy A a 9 a a = Ay A a a Y

f. uaad Wewor luAuUY azaunlINuuIelaleagnINed v. uaaulaEeriusHa lnavenly
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Granular micro-hair Uniceriate-hair

/

10 ym.

10 um.
n .
Granular micro-hair
10 .
10 pm. Hm
f. J
Micro-crvstal
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q. .
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= <3 . = = < 9
UAAITENOBNBUANVUIALAN (Micro crystal) . UAAINANUAAITENODAS AN VUIAGNN 1Y TAN A TN

a15 la (Polarized light)
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f.
Micro-crystal
10 um.
q.
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Granular micro-hair

10 um.

.

Granular micro-hair

10 um.
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1A. @171 (Cutin pattern) Aa20a185190R
2A. WopwlIsaLduunL@en (Uni-seriate hair) ussiitattafinluduun

3A. WUBWISBunae) vniitatdaialuanansg

.......................................................................................... M. loriformis
3B. vl,sjwu“uuﬁmu‘flml,m@m umftm?iaﬁa’luﬁmd’m
.......................................................................................... M. Japonica
2B leiWU“H%L%EIGLﬂ%Lm’JLaU’J uuﬁtmﬁaﬁﬂuﬁmnu
4A. WU“II%L%&I\‘]Lﬂ%LLﬂ’JLaEJ’J umfrmﬁaﬁﬂuﬁmmd
..................................................................................... M. bracteata
4B. linnwdsaduwennder vwitard e luduad oo M. sp

1B. A%l (Cutin pattern) araa1a1u812
5A. wuwwFsadluunatden (Uni-seriate hair) uwitaifiefinluduum ... M. nudiflora
5B. linvwnsaduwunnien vwdlafiefalusdmun
6A. wuandsaduunander vwitadefnludusns
............................................................................................... M. edulis

........................................................................................ M. macrocapa
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Abstract: Aneilema discretum Craib was described from a single 1911 Kerr collection from Doi
Suthep in northern Thailand. It 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.
1
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 A. discretum. Our working hypothesis has been that either A. discretum was a
rare and not fully characterized species or else that it was an hybrid between M. edulis and M.
japonica (Thunb.) Faden, the two species to which it bears the closest resemblance.

Several things happened in close succession that made us conclude that A. 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 (T. Thitimetharoch
604 & 741) very far from the type locality of A. 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. Roots 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¢cm, 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 cm. 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 (KYQ), 27 August 1988 &
T-63236 (KYO), 29 August 1988, Sakon Nakhon (Phu Phan), Chantaranothai et al. 704
(KKU), 3 October 1997; EASTERN: Surin, Sakol 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° 257,981 — E 105’ 277996) Martin Greijmans 78 (BKF, CMU), 23
May 2001, (Pha Taem, Pha Mohn trail) T. 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, Chiang 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.

japonica.

Characters M. discreta M. edulis M. japonica
Distal tubers present (sometimes) present absent
Leaves glabrous glabrescent or pubescent glabrous

Flowering shoots

single with ca. 6 lamina
sheaths with a few
bladeless sheaths on both
the uppermost and lower
most in spirally distance
arrangement, 1-2 cm width

single to several with 2-4
bladeless sheaths, sometimes
with a short lamina on the
lowermost one in spirally
distance arrangment

single to a few with several
well-developed lamina
sheaths in districhous

arrangement and congested

at the top, 2.5-6.5 cm width

Inflorescence axes

Straight / puberulent

Straight / glabrous

zig-zag / glabrous

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

/ Infl.stalk throughout

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

Anthers yellow cream-colored variable, cream-colored,

yellowish orange or violet-
gray

Filaments of 6-7 mm long 3.5-4 mm long 3-5mm 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 discreta 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»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%

5

AICL,) and ultraviolet light 254 nm and 366 nm’™,

3. Results
TLC fingerprint profile of methanol extract voafivuAaz¥ia 1o 1y systems [ 1o
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Fig 1 TLC chromatograms of C. arachnoidea (CD), C. axillaris (CL), C. thwaitesii (CT), C. vaga (CV), M.
Jjaponica (MJ), M. vaginata (MS), M. spectabilis (MV), Andrographolide (AG), Ferulic acid (FA) and Rutin

(RT) in systems I.

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

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

4. Discussion & Conclusion
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Murdannia ubonensis T. Thitimetharoch & R.B. Faden (Commelinaceae),
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.
japonica, 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 edulis (Stokes) Faden affinis a qua differt lamina folii longiore et latiore, glabra,

A giant and robust perennial herbs, with spirally basal rosette leaves. Roots 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 1 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 (laeulnaj)

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

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 c¢m width, | Narrower, 2-3 c¢m 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

folded cincinnus, caducous

amplexicaule, caducous

Cincinnus axis short with dense flowers, | elongate with spaced flowers, | elongate with spaced flowers,
straight slightly zig-zag strongely zig-zag
Cincinnus bracts Chatacheous, tubular sheaths | Membranous, ovate- | Membranous, ovate-

amplexicaul, caducous

all over, with a midventral

ridge

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

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 obtuse-round Obovate-suborbicular, apex

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 pale yellow), 0.8-1.5 by 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, obscurely pitted | Testa brown, finely radiately

reticulate and spinulost-warty
from embryotega, with a
midventral ridge
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COMPARATIVE PHARMACOGNOSTIC STUDIES AND ANTIOXIDANT ACTIVITIES OF
Murdannia gigantea, M. macrocarpa AND M. simplex (FAMILY COMMELINACEAE)

msAnsFaufisumandmanussqrasusaniindurasayulnsiraranaaiiasmn
ANWAUBAZITUREIAUINT (2eArnsu)

§3501 (@anmann’, Aiauns USulsa', gwmnen dsawaun’, widna samanlsay’

' pusindranans ianenazeuuny 8. 1led 4. 18uuNY 40002

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

o

nsAnsBeuiaudayanisndronaesitnifananadies (Murdannia gigantea) [HAnwuzduulinig
&ugnianen Wi nquasndeng fusuiadn nguesndrasuauiniun nguaen@anniaudsauaznguaendneg]
v o ' Ao . o Y aak o aa o '
neUIANLAY (M. macrocarpa) wazdnugzusiulng (M. simplex) (WANYUL) mmﬁﬂm:mqmnwmmu@wLLmu‘lu
@@ lauazitnnsiu) mefnemgnineiidessu @(aRuaweflasuninnswil) uazgnisueanivduluvaen
nAaes (35 Folin-Ciocalteu, DPPH, FRAP uaz TBARS) wWudn vnisaxnsnldisznaunisifiadaiiiouaniaans

' ] a v :l/ ' oA dld o o = 4 .
LLﬂﬂﬂW\‘i‘J’J@\TW”ﬁVq}ﬂ“ﬁuﬂiﬂﬂ ﬁ"JN‘V]\‘]LL@ﬂ\‘iﬂQ’mLLWﬂEﬂ\ﬂ‘Hﬂ@N‘W"ﬁVIN ﬂwmmmmimmmiﬁmwmim [M. gigantea] uaz

v o 3 = - o o & .
uanaliiulanialunisauunienguilussauaneiug (variety)
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T

Mg (ws) Mg(wl) Mg(pwm) Mg (vm) Mm

Falnann : Effective Chromatogram (Vegetative part)
Sufidne : 08-02-53
A0UNDNE | ALZNATANGRT AN AR T

gonanw : g35m1 \danaenn

aazidan : Auaeeslasunmunsuaesansainseiun1ueaanduimilefAuaes Murdannia gigantea [AaNU1951
&N Mg (ws), pananqsiulun) Mg (wl), aananalauaas Mg (pwm) way aanxiae Mg (vm)], M. macrocarpa (Mm), M.
simplex (Ms) 1az M. bracteata (Mb1 uaz Mb2) Tusr LAz filsznaudas fiauetian : naanasiin - nsaue
An <1 (125: 11: 11: 13.5) Tneldnsmeszan (Ferulic acid, Fa) uaz gu (Rutin, Rt) ussninsgiunfseuiieay
mIvaAeusoy 1% ergilulenAaelss  (Aluminum  chloride) lwenusauazdunaunuasfieuuainielsiuas

fanalalawan NANE1IAAY 366 W TUNAS



msiszaudrnsilszaniliasenis BRT adeit 14 10-12 aanan 2553 Tsousuaiidunsus waud aaunududuinad a.auanusil

Mm

Falnanaw : Effective Chromatogram (Underground part)
Fufiene : 08-02-53

A01UNAE : AUSINETANERNT NUNINLNALUVBLNL

4 c a

Honanw : g33n11 \dadenn

= a o v va . . v
snaaziaan - Auaeflasuimunsuaesasaiasoamniueaandinlfauaes Murdannia gigantea [AANT12611
AN Mg (ws), panaasulun) Mg (wl), aananalauag Mg (pwm) uag aanaas Mg (vm)], M. macrocarpa (Mm), M.
simplex (Ms) W& M. bracteata (Mb1 kaz Mb2) luszuufnnazataflsznausag wiauwednm : nsanesin : nsaue
aa H P c a . . a . =
T5in : 11 (125: 11: 11: 13.5) Ingldnsmmlaszdn (Ferulic acid, Fa) uaz 3#iu (Rutin, Rt) ifuansuinsgiunfsauiiey

AIRdaLsng 10% neaninydulueniues Lardunmauaud
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%"'a"lw'émw : Effective Anti-oxidant Methods
Sufidng : 14-04-53
ADURINEY : ALNETANART NMNINENA TR

gonanw : 4351 \danaenn

sEazBan : usasAnuananslunsidneyyaBastuazgrafusendindiluusadd (n. Folin-Ciocalteu 1.
DPPH A. FRAP uag 4. TBARS) fanunsouanspauuanseldedinedaan o fuufeussminsansaindaeium
weALAzT I A mTieAuua 1dAuTes Murdannia bracteata (Mb), M. gigantea [ABNI16WAN: Mg (ws), ABN
sl Mg (wi), panaalausias: Mg (pwm) Uaz aaniae: Mg (vm)], M. macrocarpa (Mm) kag M. simplex
(Ms)

o o

[lagfadnE LU AR UL tuneAINGT TiRAMNLANFNget el Tad1Aeuni9adi (o = 0.05)]

(7
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'
a

dalWan I : Different solvent

Fufiene : 10-05-53

ADUTTNE | ALUNATANERT i ANEAETe UMY

gonanw : 43311 \dangenn

sreaziBan : wienfanenanisalunisindneuyadsssuazqnsAnueaniaduluusiagds (n. Folin-Ciocalteu 1.
DPPH A. FRAP UAY 4. TBARS) 39198138 ndneumiueauazinandaumilafuaes Murdannia bracteata (Mb),
M. gigantea [ABNT19EWLAN: Mg (ws), AananaauWlun: Mg (wl), aananalausiag: Mg (pwm) uag aandag: Mg (vm)],
M. macrocarpa (Mm) as M. simplex (Ms)

o o

(IR8LATEINNE * LU MneANNdn TEANNLAnFNsatinaflle d1Atun19adia (o = 0.05)]

<
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'
a

FalWan 1w : Different material part
AuNane : 07-06-53
A0UNANE : ANSLNATANENT NUNINENARIURLNL

Honanw : g33n1 \dangenn

= = o o a Ly a o | aa . .
srEaziden | WiauWgupNa N lunidneyyadasuazgnasiueaniaduluusazas (n. Folin-Ciocalteu 1.
DPPH A. FRAP La% 4. TBARS) seudnsgnsanamaeiuniueaandlumiianuuazdiulfifuaes Murdannia gigantea
[AANTNFWAN: Mg (ws), Aananasulun): Mg (wl), aana1alaudag: Mg (pwm) waz aandae: Mg (vm)l, M.
macrocarpa (Mm) kaz M. simplex (Ms)

o

(TaelATeMaNe * LUNIW N1gANan TdlnauuanaeealidadAumeads (o = 0.05)]
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COMPARATIVE PHARMACOGNOSTIC STUDIES AND ANTIOXIDANT ACTIVITES OF Murdannia
discreta, M. edulis AND M. japonica (FAMILY COMMELINACEAE)
nmsAnwBaudsumandianuazgasmusandindurasayulnslifauh
Iudauizawasingviaun (sArNLsIL)

29w Faguws’, gWRs1 UsAwaun', ASauns USulsn’ uazviddng sawusnlsan™

" Anuzindaenans smnanenduaeuuni o. Wee A. yauunIY 40002

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

nsAnuBeuifieudeyanandaameesioagulnslidewn (Murdannia discreta) dmudnawilen (M.
edulis) [ﬁﬁﬂwmxﬁuuﬂ?mq'éq”mg’m%wm oun aneuzalnAguacsinge  wauazANuMunTesianan] uazing
YW1 (M. japonica) (wAENUsL) FeeRdAnmqadnwuatadtuiululssdutenan @Banndaet1eliflawazds
N1517L) miﬁﬂmmqquwmﬁﬁmﬁu AL iunusresasainuasiuaieslasuntnai)  uazgnisiu
aandindulunasanaaas (33 Folin-Ciocalteu, DPPH, FRAP uay TBARS) wudn ynaaaunsnldilszneaunisifiade

=

ﬁ” v ﬂ' 1 ] a val ] 1 dld
LLANAULNDLLARANAITHN LL[?]ﬂﬁl%‘l"LIﬂ\‘iW“]]nﬂ"ﬁuﬂllmﬂ LAZATNITDLAANAITN LL[?]ﬂG]’]\‘lsL‘LJ,ﬂQN‘W"TWlN

o

[AIEI AT A R IaN]

&ougniananls
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Falvann : Chromatogram (Vegetative part)
Sudigng : 10-02-53

aoufiang : AnsndTAans snaneduTeuwiy
HONemW : UNE198IH) Fagung

aaziagn : HuaeeflasuninunIuaesansanafleun v Nd e ALYes Murdannia edulis [ Hauunnuas
wduly (hairy blade); Me(h) uasiruieevasuduly (glabrate blade): Me(ab)], M. japonica (Mj) waz M. discreta
(Md) waz M. bracteata (Mb1, Mb2) lusrudvnazaefilszneudg lefiauedian - nsawesin : nsAueTan : 1
(125:11:11:13.5) Ineldnsmadzan (Ferulic acid, Fa) uazgiiu (Rutin, RY) ilusnsninsgiunauiiay asaaaey
Far 1% exqiiiluupaelsd (Aluminum chloride) lwanuea uazdunmunuazfounasnelfuasianalolawn 7

ANNENIAAY 366 W lUNAT
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'
a

Falnann Chromatogram (Underground part)
Fufiehe : 15-02-53

A0uReng | AnNETANERAT NAnenREeuun
HONEMW : 1NE19098) Fagung

aazidan ;- Auaeesiasunmunsueesansainsaeiuniuaaaingqis. 1fiAuaes Murdannia edulis [ 1uN1nuas
el (hairy blade); Me(h) uarRautasndaeuly (glabrate blade); Me(ab)], M. japonica (Mj) waz M. discreta
(Md) 48z M. bracteata (Mb1) ) TusLuFnaraneTilstneudag efiaua®iam | nsaWasiin : n2AuedAN 1 (125 :
11111 : 13.5) Ineld3hiu (Rutin, RY) WuarsuinsguBeudieoy asageuson 1% azgiiiflannaalss (Aluminum

chloride) Twamuea wazdunaunuazfiauudenialfuasdanslalawan Nanua1amau 366 unTuiums
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120 - B Methanolic xtract

(] Aqueous extract

40 -

20 1

Ferulic acid equivalents (mg/g plant extract)

Mb
Mj1
Mj2

Md1
Md2
Md3
Md4
Md5

Samples

Me (h1)
Me (h2)
Me (h3)
Me (ab)

FalWan 1w : Effective Folin-Ciocalteu Method
Sufidne : 24-05-53
A0uNang | ALSINATANARS UVNANENRE UL

é’ AN 1 UNADTEN TRTHNT

FIAATIDLRM © LARSAN L‘Lﬁ'fﬂmﬁﬂuﬁmm‘%mmmmmi‘ﬂixﬂﬂu‘ﬁluﬂﬁﬂmﬂdqumﬁ@ﬁummmmﬁmﬁwLumuﬂ@Lm:‘ﬁﬁ
289 Murdannia edulis [ Haunnnvaautiuly (hairy blade) (Me (h1), Me (h2) waz Me (h3) uasiaudieanaaiaiuly
(glabrate blade); Me(ab)], M. japonica (Mj1 waz Mj2), M. discreta (Md1-5) Laz M. bracteata (Mb)

o o aa

[InadnEsuun niivileuiunungaudn ldfinuuananeesneiliiadAymeads (o = 0.05)]
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1400 A aerial vegetative part

(] Underground part

2 1200

=

8

- 1000

£

2

S £ 800

g 2

%) (.)%

= 600

s o

K

T 400 |

I

&

a 200 *

0

= S @ 3 = g 5 9 ] 3 ]
= < < © = =
< < < & = = = = =
> > > > Samples
= = = =

FalWanw : Different material part
uNae : 16-06-53
ADNUNDNEY : ALSINATANGRT NAINLNAIUDULNL

KO8N WNA190IE) Fagung

sreazidan : uaneAn EC,, (lulrsniu/iadans) 1earnuainimnluniamidneyyasasy DPPH andaumilleny
ua IFALYIBIANTATARAELNNNLEATEY Murdannia edulis [ Huuunnuasuduly (hairy blade) (Me (h1), Me (h2) ua
Me (h3) warNIuTasaduely (glabrate blade); Me(ab)], M. japonica (Mj1 waz Mj2), M. discreta (Md1-5) ag M.
bracteata (Mb)

a o

(lneazasvung* uun wmangaud ddaonuuansiseensfidadAnyn1eada (o = 0.05)]
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5000 - B Methanolic extract

4500 ] Aqueous extract

>
= 4000 | O Trolox
S
© 3500 -
j=2]
£
> E 3000 -
$ 5 250
S a3
@ 3 2000 -
g R
5 — 1500
it
. 1000 -
x
o 500 -
a

O,

Qo - N o a - N - N o] = w x
= £ & g s 5§ =5 28 2 2 2 2 & _
[} [ [ [ = amples
= = = =

'
a

dalWanIn : Different solvent
AuNane : 22-04-53
A0UNONY  AUZNATANART NURNLNAELRLLAL

HONEMW : WNE19eE) Fagung

sraaziden ; uaneAn EC,, (lulasnin/ladans) 2e9anuannsnlunnanidneyyadass DPPH andauimniiafuang
mmﬁmﬁfmmmu@mmzﬁwm Murdannia edulis [ Fauunuaawiuly (hairy blade) (Me (h1), Me (h2) kaz Me (h3)
waziautiesvdaueinly (glabrate blade); Me(ab)], M. japonica (Mj1 uaz Mj2), M. discreta (Md1-5) uas M.
bracteata (Mb)

o

(laeaTasvang* uun wmunaaaudn ianuuanstsesnsldadnAmyn1eadia (o = 0.05)]
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Anatomy



Scraping method (Johansen, 1940)

Water

Middle part | — —_— 159

Safranin 1 30%
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Photograph



Clearing method (Johansen, 1940)

. Chloral Ethanol seri
Oven (60 °C) hydrate anol series
Middle part — % —_— e — %
70,95, 100« Ethanot, 5% NaOH l

S e—m &2 T V= —
Xylene 100% Ethanol:Xylene 95, 100 Celestine blue B/
(1:1) Ethanol Safranin

DePeX

Photograph



Paraffin method (Johansen, 1940)

Middle part

Microtrome
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Affixing section to slides
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DePeX Photograph



M. bracteata | M. loriformis | M. nudiflora
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Discussion and conclusion

» General microscopic features are agreed with Tomlinson (1966),
Faden and Inman (1996) and Thitimetharoch et al. (2004).

o Cutin patterns and presence or absence of macro-hairs and shape
of leaf margin are useful for distinguishing the species.

o 2-celled prickle-hairs and druse crystals are firstly reported for the
genus.



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 Methanol and
water (2 hours)
Evaporate == Methanol <=
Weight <

Lyophilize @ == \Water <=

Repeated 3 times

Filtration



Percent yield of extraction

M. bracteata | M. loriformis | M. nudiflora
Parameter Mean + SD Mean + SD Mean + SD
(n=3) (n=3) (n=3)
Methanol-extract (%) 4.13+0.61 4.26+0.39 3.88+0.92
Water-extract (%) 3.26x0.49 3.382£0.63 3.03%£0.23




Thin-layer chromatography; TLC
( Waqgner and Bladt, 1984 )

1 g of powder + 15 ml methanol Using 10 pl for
(15 min) testing
TLC Tank 3 systems of Mobile

phase



System Solvent 1

CHCI; : EtAc : MeOH : Formic acid : Water
(900 : 250 : 150 : 25 :25) Stationary phase: Silica gel F,z,

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

Y ot
P Lot ¥ \ ;
fals, WL R 5
e

MB ML MN R1 R2Z MB ML MN R1 R2 MB ML MN RI1 R2

Standards : B-sitosterol (R1), Andrographolide (R2)



System Solvent 2

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

2% FeCl,

Mrrzgyart
L '-, SR

1% AICI, & UV 366

1% AICI,

"MB ML MN R3 R4 MB ML 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 F,¢,

1.0 Visible light Anisaldehide-sulfuric acid 10% H,SO, 1.0

Cad

0.5

MB ML MN R5 R6 R7 R8 MB MLMN R5 R6 R7 R8 MB ML MN R5 Ré R7 RS

Standards : Ferulic acid (R5), (-)-epicatechin gallate (R6)
Quercitin (R7), Gallic acid (R8)



System Solvent 3

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

10 Visi_bleligh’r B % H,S0, 10% H,50,& UV 366

o
g
g

0.5

0.5

0
MB ML MNR5 R6 R7 R8 MB MLMN R5 R6 R7 R8 MB ML MN R5 R6 R7 R8

Standards : Ferulic acid (R5), (-)-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.

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



Antl-oxidant
activities



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

Ferric Reducing Antioxidant Power
(FRAP assay)

Total phenolic contents
(Folin-Ciocalteu assay)

Thiobarbituric Acid Reactive Substance
(TBARS assay)



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

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

Test compound
. D f
oZN—Q.LN f e T Yellow

Violet
A =515nNm



Use Trolox for standard
Anti-oxidant

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

Add 50 pl sample
(Methanol, Aqueous extract)

Incubated at room temperature for 20
min in darkness

The absorbance was measured at =490
nm using a microplate reader

Modify from Li et al. (2005)



SM. bracteata difference from M. Joriformis and M. nudiflora (p-value<0.05)
>M. Joriformis difference from M. bracteata and M. nudiflora (p-value<0.05)
‘M. nudiflara difference from M. bracteata and M. Joriformis (p-value<0.05)



O O

_

* Significant at p-value < 0.05




Ferric Reducing Antioxidant Power
(FRAP assay)

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

Test compounds

+ antioxldant q

i
sgas] U“U

Fe(lll)(TPTZ),3* [Fe(I)(TPTZ)2]2*, Amax = 593 nm




]

--------

* Significant at p-value < 0.05
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SM. bracteata difference from M. Joriformis and M. nudiflora (p-value<0.05)
°M. loriformis difference from M. bracteata and M. nudiflora (p-value<0.05)
‘M. nudifiora difference from M. bracteata and M. Joriformis (p-value<0.05)



Total Phenolic Contents
(Folin-Ciocalteu assay)

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

Na,WO,Na,Mo0O, (phenol-MoW,,0,*

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

A=17251nm
Phenolic compound



B M. bracteata
a b B M. /oriformis

C
37.91

Ferulic acid equivalents (mg/g extract)

Methanol extract Aqueous extract
M. bracteata difference from M. loriformis and M. nudiflora (p-value<0.05)
M. Joriformis difference from M. bracteata and M. nudiflora (p-value<0.05)
‘M. nudiflara difference from M. bracteata and M. Joriformis (p-value<0.05)



O O

* Significant at p-value < 0.05



Thiobarbituric Acid Reactive Substance
(TBARS assay)

Mahakunakorn 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 ml of vehicle or test compounds

Incubated of mixture at 37 -C for 30 min

The reaction was terminated on ice by adding 0.5 ml of 35% (v/v)
perchloric acid to the mixture



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
Using trolox for positive Alter a cooling period, The
control Methanol and water apsorbance of TBARS was
for blank measured at A=532 nm using a

microplate reader

TBARS

% Inhibition = [(ODg, k = OD+1.st)/ODgani] * 100



3.0 - 2 37 B M. bracteata
2.27

2.9 - B M. /oriformis
= 1.60 )
g 20 1.52 B M. nudiflora
>
g 15 1.09
S 10

0.5 -

0.0

Methanol extract Aqueous extract

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



* Significant at p-value < 0.05

O O O




Discussion and conclusion

 The methanol extract of M. bracteata

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

e The activities are varied in each species with
the differences.
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Murdannia discreta (Commelinaceae):
Recognizing and Understanding
a Rare Species in Thailand

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

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

Murdannia Royle (1839)

Perennial or annual herbs.

Roots thin or thick sometimes tuberous.

Leaves spirally arranged or distichous, lamina 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, filaments generally free, glabrous 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.

Genus Murdannia

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

mainly 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.

. Murdannia clandestina
. Murdannia divergens

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

. Murdannia japonica

. Murdannia loriformis

. Murdannia macrocarpa
. Murdannia medica

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

13. Murdannia vaginata
14. Murdannia sp.

O~NOoO O~ WNBE




Aneilema discretum Craib (1912)
Kew Bull.

(=> 2 fertile stamens ?)

A.F.G. 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 et al. 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

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.

Wan Kai Jae Lek (wlnudidn)
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 Cambodia (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 (wlnudtan) Ubon Ratchathani
(Kong Chium)




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

% * Type locality
il TT collection
]
= Maxwell collect.
m

Distribution of Murdannia discreta

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

Wan khaow niao (iudhamiien)

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 afternoon to evening.

Vernacular.— Dode (1&#) (Phu Wiang — Khon Kaen);
Wan khaow niao (3wihamiien) (Ban Chum Saeng —
Nakhon Ratchasima).




Murdannia japonica (Thunb.) Faden
in Taxon. 26(1): 142. 1977

Kot tung na (Tngvjeun)

Thailand.— Throughout the country.
Distribution.— 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 (Tngxjaun) (General);

Phak plap doi (fnilauaes) (Doi Chiang Dao-Chiang Mai);
Wahn dong ling (wiwmeesas) (Hin Dat-Kanchanaburi);

Ya khing ling (vg3sds) (Nakhon Sawan).

Comparisons of some morphological characters among
Murdannia discreta, M. edulis and M. japonica

Character
Distal tubers

Leaves

Flowering
shoots

M. discreta

Present

Glabrous / rarely
Pubescent,

with a line of
pubescence along
the margin above
(rarely below or
covering the entire
lower surface)

with ca. 6 lamina
sheaths and a few
bladelass sheaths on
both the uppermost
and the lower most
in spiral arrangement

M. edulis

Present

Glabrous / Pubescent,
with a line of
pubescence along

the margin above
(rarely below or
covering the entire
lower surface)

with bladeless
sheaths in spiral
arrangement

M. japonica
Absent

Glabrous

with several well-
developed lamina

sheaths in districhous

arrangement and
congested at the top

Character M. discreta M. edulis M. japonica
Flowers White / pale violet ~ Pinkish purple / White /
Violet blue / Rarely Pinkish purple
Rarely white
Anthers Yellow Cream-colored Variable,
Cream-colored,
Yellowish orange /
Violet-gray
Filamentsof ~ 6-7 mm long 3.5-4 mm long 3.5-5mm long

Fertile stamens




Character M. discreta M. edulis M. japonica

Ca.2x1.5mm Ca. 2.5x2mm A LU rdann E?
Seeds ? (terminal seeds) , (terminal seeds) , i E MHFESHH&&C %\l Bk
Ca. 1x1.5-2mm Ca. 1.5-2x1.5-2 mm Lrganna. i ex
(medial seeds) (medial seeds) £ T Eﬂurcannaslmgn? T
Testa obscurel pitted ~ Testa finely radiately — HFE%H%H-F ccarpa?%w
all over; embryotega  reticulate and Rﬂurcann 8&
subdorsal spinulose-warty from k] 5 4 MHFESHH i'ls%we ﬁw
Mid-dorsal embryotega m———— Urdanhia. Japceic
90 Eﬂwgann Eulai?clﬂ.kw
—
— a5 ——— Mirdannia F estina’ Bk w
— Murdannja v
f—— Rﬂ Sanmasp 5&5 i
Palisttaal
Flowering Rainy Winter Rainy
time season season
KEY TO THE SPECIES

“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

e Murdannia japonica

“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 well-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




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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