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ABSTRACT

Background and Objectives: The jewel orchid (Ludisia discolor (Ker-Gawl.) Blume) is a terrestrial
orchid used as an ornamental plant. It has traditional medicinal properties in many countries
and is used to alleviate symptoms of pulmonary tuberculosis, loss of appetite, decrease
inflammation, nourish lungs, regulate body fluids, and treat neurasthenia. In its natural habitat,
L. discolor declines rapidly and becomes endangered. This study aimed to determine a suitable
medium and culture period for growth, antioxidant activity, total flavonoid contents, and total
phenolic contents of L. discolor in vitro culture.

Methodology: The experimental design was 3 x 3 factorial in completely randomized design.
The first factor was culture media (Murashige and Skoog (MS), half-strength Murashige and Skoog
(12MS), and Vacin and Went (VW)), and the second factor was culture periods (2, 3, and 4 months).
The plantlets were cut into 1-1.2 cm internode lengths and cultured on media.

Main Results: Plantlets cultured on VW medium for 4 months (P < 0.01) provided the best
growth, which had fresh weight 0.68 g, shoot length 4.36 cm, shoot diameter 0.44 cm, leaf
number 1.85 leaves, leaf width 0.64 cm, and root formation 88.32%. On the other hand, MS
medium induced the highest (P < 0.01) antioxidant activity (70.22 EC,, gFW/L), total flavonoid
content (0.10 mgQE/gFW), and total phenolic contents (0.82 mgGAE/gFW). The in vitro plantlets for
3 months provided antioxidant activity, total flavonoid, and phenolic contents nearby with
L. discolor grown in nature (2-year-old).

Conclusions: These study can be applied for medical uses and multiplication for jewel orchid

germplasm conservation in nature.

Keywords: Ludisia discolor, tissue culture, antioxidant, flavonoid

Agricultural Sci. J. (2023) Vol. 54(2): 193-209 2. 3Ny, Y. (2566) 54(2): 193-209

194  Agricultural Sci. J. 2023 Vol. 54 (2)



NI

UMY (Ludisia discolor (Ker-Gawl.)
Blume) Jundreliifuniiiendnuailaseu 1y
nzkiuluifianansnUanawazalgnunany

fludeyual Jewel orchid) fauniialuiunauls

warniinaeeng Jueenidudld wu e Buau
Wautud wade Bulailidy wagwsin (Shiau et al.,
2005; Plants of the World Online, 2017) anwaug
Sfunens1 N uAueIUsEINM 10-20
wuRRS luanwsssuvRNUUSaiuTisLe
wazdy Hundelsiongranel windulnd vene
fiusewan ssnwdnduduanysolliioan 2-3
U (Hawkes, 1970; Shiau et al., 2005) §n15131
TUselovidulduseiunazUselovimaniswnmg
futilunaneyssme W 3u waglne wmduny
AU (Traditional Chinese Medicine) 1‘?7’511451%@&
dieussimannislefiudenfiinanialsaven
Jeemns Hwannisdniay Uhssven seuulva
Neuladin LaysyuuUseam (Teoh, 2016) uwnng

Nutuvealnelianaursemilanu (Rhizomes) Wi

WANLUaIIAses (Daduang and Uawonggul,

2008; Boonkorkaew et al., 2022) nen1ale

Dugmrnauu/aunuung Lazenauss Feges
91113 Snwiensvieads Snwilsala yniden
wazvesanila (Boonkorkaew et al., 2022)
uennl Aiuspnaiealusuasanade Sneng
mwmsf[,usﬂa:uui‘wimmmmwmamamﬂmaﬂ
el (Teoh, 2016) sl Wu et al. (2020) 318410
1 dudesfinguansvanseiin Wy lactone
glycoside flavonoids wag polysaccharides 1u
Aeatundaeliffiuana Ancectochilus Gl
“King of Medicines” vaUszinAdu vilwiiaanu

8
ansn.n. e
(‘,Q{f

FoansliifiousslomiBensunmeifiumnnay 8
dlugaziduluanmsssuvfeonluly dawa
Trlusssuanddsiuiuanasegrssinsuasyil
wwdltulndgeyiug (Poobathy et al,, 2019; Liu
2021) nMsinzEsaiodedaduwuma
wisiannsadfissauiuiuimedilausina
unnlussesnandidunifidulpluaninsssuna
yiensUgnidedlulsadou sauiaddldlunsnan
fiiothnliussleninansunmdlasnsae
ﬂ'ﬁﬂmﬁ’]LﬂEJ’JﬂUﬁG]i@’]MﬁV]LVSJ’Iuﬂiﬂu
nadesiudmesduanwleondetuliseay
UANGNSAY WU Li et al. (2016) eaeslt1ms
@n3 Murashige and Skoog (1962) (MS) LMS Lhay
Y, Hyponex @mduimiziudainuiimes wuin
81N3gN3 Y% Hyponex W gdmiun1sIonin
flgm dhugns MS viliiudnsentiosiign Tuvned
Poobathy et al. (2019) 5789131 Tudute
(Nodal segment) visansnunslenainide L3y
diulndiian Woidsdlueimsfaudsgns vms
fauUas (Shiau et al, 2005) iy activated
charcoal 0.2 Wesifud naleun 8 wWesifus
thanaglasa 3 Wosidud NAA 1.0 fiadnusiedns
wag thidiazuron 0.1 fadnsuredns laeluTau
Wiguiuemnsgns Knudson C (Knudson, 1946)
g3 Knudson C siauuas (Chou and Chang, 2004)
Lazgns MS fauuas i tryptone 3 niusiadns
ﬁwmasgima 30 nSusiedns (Chou and Chang,
2004) @1 Liu et al. (2021) 578931 M50 M1S
gns MS 33U BA 0.1 fladndusiadng v3e NAA
0.25 fa@n3usioding wse CusO, 0.25 Tadnsusie
8ms 1130 AgCl 6.4 adnsuredns anunsatnilu
adsandrnvesdduiildnnnisinizudaia
éfuslmjaﬁqﬂ flAads 61.67, 83.67, 80.95 way
87.65 Wesdus mudsu Jsdlvgidusmeny
TugneUszine dusunisinenludseinalneg
Thanomchit (1998) 5184731 115gAS Vacin

et al.,

sasInemansinuas UA 54 aUUR 2 wumMAU-§UKIAU 2566 195



@ anspIKISIAs::NAONISISYEaLIUThNELIUANIWUADOILD

and Went (1949) (VW) siautadlagifuniazndr
LLawﬂfwma 20 39 30 N3UFOANT a1m1Iatnn
LLauqummu protocorms like bodles (PLBS)
ANTudIuLDALAY mumaﬂmmulm el 1ile
Foam syl dusuiianysal sAnT e nd
{53um 50 nSureAnT wavanuiuiug 2 nSusiedns
adluemsgasfananiiig asulidnansenu
imsnnsligasemsdnivafinisdaudas Ine
NSANENTAIUANNISRSIALLN YadngAuan
555u1A BadeuisesenuasiialiTeganingns
gy

dmumsfnuiAsifugnidueyya
Saszuazansenngnsn1edinImuesduitui
noshuannuasadeiudslinumeny uaing
Anwilundigliifuana Anoectochilus Wui gns
9T SYETNTASQUIAULR LazIZZNaIVRINIT
waL?T&quma@iaﬂ%mmmiéﬂé’masﬁqma W Du
et al. (2008) Wisuiisuanseengrivnadinin
483 Anoectochilus formosanus TaSeyiulelu
ansssumAlazannsduudaunngluanim
Uaenide udrhdusousniiiusiuuluomaman
gns MS i BA 0.3 fadn3usiodng uas NAA
0.03 fladn3udedns Wiy 4 Wou 9t Fedy
91simaIgas MS liiiduansaiununisiadey
dule dlennsBinenivesiunazdnilvesnsin
wud1 nszezvesmaaiiulaluaninUasnide
farsdrAguidaie q (10 ¥le) lluanaieain
AUlUANINETTUYF WAtIUTUAUEIUANGaA daul
Wang et al. (2022) 5189111 kinsenoside au
ansdndiaylu Anoectochilus roxburehii #ifiquishu
nMsueendedu lusvesfind o PLBs HU3uned
aﬂﬂnam’[,uﬁmaﬂmw 2 YoInNIINEEEY MdEn
uuﬁ]waﬂamaa 9 Lmﬂuaﬂmw,sumu WLAEIAU
astragalin Fadu flavonoids wfianils Snsavaly
%29 2 FUamiusnvesmanziRe Uiy

196 Agricultural Sci. J. 2023 Vol. 54 (2)

feu AR inguazasdifiefn
yiavosgnsormslaeitiunsligasiiugiuilid
nsdianlas wazszeznafnganlunisinig
desionisaigivie quidueyyadass
Umnamanluess wastiinafluednvesiui
yodluanwasnide edudeyadosiunandy
wamsdmsurdaduituiimeniiontsinluld
Uslomimensunndaoly Snviadadunsthean
anudsdensgaiugluaninssiena

< ad
qUnimLLamﬁms

fin0819NINNaDY

14 i1utimes (Ludisia discolor (Ker-
Gawl) Blume) luanmaende dedsduemns
Raudegms VW daudas Tneiiurinnaglasa 10 ndu
#0ARS 1huendn 150 Saaansroans meenufsiu
2 nSuReAns ndevienUA 100 n3ureans tndusty
{37 100 n3uredns war Gellan eum 2.5 ndusie
a0 Bendduiifivuaidurinugudnans 0.3-05
wuRwns dndudennuenn 1-1.2 wuRiuns
(Nodal segment) L@u%udauﬁm’fﬂuﬂ'ﬁmam

N13ANEIEATDINNS FLHTIAMTNIZIALY Waz
N3 1BAUNITNARDY
dfuddoiisauuematouds Tngld
gnseImsuaneneil 3 gns lod 1) gns Murashige
and Skoog (1962) (MS) 2) g5 15MS 14 2 g3
Futhaaglasa 30 nisedns Gellan gum 2.5 N3
#0ans USU pH 5.2 Wag 3) g3 Vacin and Went
(1949) (VW) Fafaninnaglasa 20 ndurodng
Gellan gum 2.5 n5useans USU pH 5.6 wazldszos
naMSNEEssALANe A 2,3 ey 4 Lhau
TLHUNITVADILUY 3 x 3 NAVIDISIATULHULUY
n1snAaesduanysal (Factorial in completely



randomized design) 531 9 VIIALIUA N3ALUUARE
12 81 $az 1 230 (5 Fusteran) TeuLTImzAes
dademelfuasanvaeavigoaisaiusiia cool
day light Anuduias 40 lulasluanemsnauns
sotundt e 16 MluwieTu gamgiviesads
25 + 2 psrwalda o arunmeldsziil aasn aA
INVEIU AUTINBAT UUNINYIFELNYNTATERNS
VRIINATU 2, 3 wag 4 Wwau Tuiindayanisiasey
Wule quisinueyyadasy Uinamsvlathuses
53 wazUSINasTiueaNTI TATIERTeYanIg
adAlneldlUsunsu R studio iW3suMisuAndsves
urazUadelaeledd Least Significant Difference
waztladesalagds Duncan’s new multiple range
test fisvsuauidoriu 95 uaz 99 Wesdud

Fayan13RIgiuln

Huiinmsssyivlnveriuthmemdmn
Foadune 2, 3 uas 4 wou leud Wesdudns
son®in Wedfuinsiingen vminan (n3u)
FIUIUIDRN AN (WURLLAT) VTUALEUNI
Audnanssen (wudiuns) Sadwiilvajiian Weodidus
M3ty AU TILazANNeTIlU (wuhiwuas) Tne
Sanlufivensvuadud Wesidudnisingn
FIUIUIIN UAZANLYIITIN (WUALNAT)

NNSIM3EUEITENAININUUINDS

ANSLASEUAIDYNATANARALUASIDN
Ingkasupart et al. (2015) InstITUUMBIVIAU

%ABTS radical scavenging activity =

ANANTLLANTBIYAAIUAN — ANAANAULEAIUDIFIDEN

8
ansn.n. e
(‘,Q{f

(110 a9 wazlu) %ﬂLﬁyawummiqmma q Ju
A1 2, 3 WAL 4 LA UNUAATLIUA b UVaBn
wana@nuwe 50 fladans 9Nt WHudvhazane
Wyuea ShTEumgnavaneseRIThavany 2:5 (WA)
mhwammwaqmunm 24§13 nsoImEnaUiE
n3EAY Whatman No.1 Whansana (wnveula)
IWHlunsvaaeuiiomavisinueyyadass Ui
ansranliueuasIu LavUsinaansusenauitueansiu
TneviedeuninuLfas ¢ 51 918z 5 fu

n'ﬁmaaquéé]"]ua%aﬁaiz (Antioxidant
activity)
yngoUaVSINUeYLadasTvRIMsaringe
75 ABTS radical scavenging activity assay finuas
21035909 Re et al. (1999) tn3vulnaldy
2,2’-azinobis-(3 ethylbenzothiazoline-6-sulfonic
acid) (ABTS) 7 fiaaluans Usuns 20 Jadans wew
AuansazanelnunaduUasdainn (KZS O ) 2.45
fedluans Usums 10 fiadians mmii‘lummﬂu
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Table 1 Effects of medium types and culture periods (2, 3 and 4 months) on survival rate and

shoot formation of in vitro Ludisia discolor (Ker-Gawl.) Blume

Factor

Survival rate (%)

Shoot formation (%)

Medium type (A)

MS 99.4 + 0.02 87.6 +0.14°
15MS 99.4 + 0.02 83.2 + 0.15°
VW 100.0 + 0.00 72.2 £ 0.18"
Culture period (B)
2 100.0 + 0.00 78.2 +0.16
3 100.0 + 0.00 81.6 + 0.16
4 98.8 + 0.38 83.2 +0.16
A ns **
B ns ns
AxB ns ns
CV (%) 2.73 23.37

Means in each column followed by different letters are significantly different by Least Significant

Difference. ** Significant difference at P < 0.01, ns = not significant, MS = Murashige and Skoog,
1LMS = half-strength Murashige and Skoog, VW = Vacin and Went, CV = coefficient of variation.

idlefnnusiuusendiintuly Table 2
WU GRT0IMT svevnatlunsnsides uay
dnSnasiuseninagestadusenanilidinane
$rnugen (P > 0.05) Tnssiaads 0.83-0.93 tan
Fapnanseeues Liu et al. (2021) finudn ns
Tdm3gns MS safunsLA BA 130 NAA %139
Cuso, e AgCl fiszupmuidudusig 4 aunse
meimmaamammmmﬂm Tneianizeged
dlowiiu BA 0.75 fiadnfusedns wse NAA 1.0
fadnsunedns 5o CusO, 0.25 iladnsusiadns
30 AgCl 6.4 uaaﬂsmmaam mmsmﬂuﬂwu
mumammaamimimmnwaﬂ smmmmammﬂu
1.45,2.13, 1.73 wae 1.73 von Aud1siu siai 91
nsnaassaziulginesia 3 gns Falyiduans
m‘ummm’%mLauimﬁamigu 9 @unsngnin
Imumummmmmaam@Lﬂuaams[muim It
Fruugen@aniios 1 seawintu fadu win

Foannslidsuuseniiuiuismsivasaauny
nswsyduleadugnsemeig
mMsfanun1sesaduladudy q wui
ansosiinaviliiminanuaznisaigivle
vadlunarsnuansnatuegelitudfyBmneada
(P < 0.01) dhuAnugnuazruIaEUEUgUINaS
vossdudidliunnsrefiumatia Imam‘miam
VW mﬂwmuuumuﬂamawam \de 0.51 ndu Tu
mmvmwmiﬂ‘uLLawumm‘Lumwawam‘Lummaam5
YeMS uag VW 91nnsdann wudn I‘UQ‘”LiNLﬂﬂ“U‘u
Tuthaioud 3 vesmismzdss 9niu luszeene
muwm‘lmmuimmLﬁ]umamnamqmauw 4l
Sloudeesnemagns vaMS wazans VW daugns
Ms Tuiedutiesnnuasiivuadnndy (Figures
1G6-11) dwsuesiduinsiinsinuagduausin
wui Anldfuasienadogeiian Wedsadae
91M15aNT MS waz 14MS (Table 2) aanndasiu
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Li et al. (2016) wag Poobathy et al. (2019) R
F189UIN BIMNTENT YLMS Uag 1MS daudad il
navinliludeiilesduin1ssenuardnsinisiasey
Lauimsuaadwuﬁwmaaqqﬂdwqmmm'ﬁ MS ugg MS
fnkuag

Figure 1 Effects of medium types and culture periods of in vitro Ludisia discolor (Ker-Gawl.)
Blume: (A, D, G) nodal segment in MS medium, (B, E, H) nodal segment in Y2 MS
medium, (C, F, I) nodal segment in VW medium, (A, B, C) nodal segment after 2 months
cultured, (D, E, F) nodal segment after 3 months cultured, (G, H, I) nodal segment after

4 months cultured. Scale bar = 1 cm.
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fisreein szeznavesnisnzaedlilinase
gninisAtueyyadase (Boonyuen, 2014;
Jlrapongpattana et al., 2016; Autaijamsripon et
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sauTasves miwiwLmuimmmiﬂ%maaquﬁ

mﬁmuauuaaaiuLLmﬂmmuma
L:,Jawmizmamwaiammawammms
WAYITEENANNTNER s mﬂﬁumms
gns MS mﬂimmua“mmLﬁumusumﬁmmmim
GR umaiwmu’numwammmmmsdumimw
aumaaaiuawaﬂwmus BN (66.45-
81.09 EC_ g /L) 5898911 D gns YaMS uay VW
L@J@iﬁUL’JmewwLammu 3 9139 4 e daugns
1HMS 138U 2 K umuaa‘wam (151.01 EC_|

8
ansn.n. e
(‘,Q{f

g.,/L) fuanslu Figure 2A sanndeaiunsAn
Iu Anoectochilus F31897U71 BLERMUEIRELE
nMaasiuln wavsrevaITeIINITAed
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Fanau (Figures 1H-11) Fanelulufiseningidndiy
fio maolsilad 1o Aaslsilea U wazualsiivewn
2022) Tnaualsitueamiungy
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Waﬂ’nuaam’mmmm LlIEJL‘LJifJUL‘V]EJUﬂUﬂ'ﬁLWW“
Laaﬂummiamau 9 oA B5 (Gamborg et al.,
1968), KC (Knudson, 1946), VW (Vacin and
Went, 1946), White (White, 1963), SH (Schenk
and Hildebrandt, 1972) wag N6 (Chu, 1978)
LLauluwmauuiws%umau 9 WU NLTE Fun
Momordica charantia L. (Agarwal and Kamal,
2007) wazwaRUDS3 Vitex agnus castus L.

(Skrzypczak-Pietraszek et al., 2018) Fanuin

U%mmWawhuaaﬁiw’lmmaé’aw%aaméauﬁu
agiuszezaNIY \Aeeuazse EJ“’IUﬂ’]SWGMU’]
ﬁuaﬂ‘wsu (Stage of plant development) Wil 1in
anieunanusasszesnsesyiulnvesiiy 3
NTLUIUNITLULNUDATULALATEUIUNITN
a3inenieneiu dwaliasedunazioulydd
THlunsdunsizivaliussdidsunladldg
(Skrzypczak-Pietraszek et al., 2018; Feduraev

et al., 2020)

Table 4 Effects of medium types and culture periods (2, 3 and 4 months) on antioxidant activity,

total flavonoid content and total phenolic content of in vitro Ludisia discolor (Ker-

Gawl.) Blume

Factor EC50 Total flavonoid content  Total phenolic content
(g./L (mgQE/gFW) (mg_, /8.)
Medium type (A)
MS 70.22 + 2.74° 0.10 £ 0.01° 0.82 + 0.03°
15MS 118.52 + 8.34° 0.08 + 0.01° 0.74 + 0.03
VW 112.34 + 5.26° 0.07 £ 0.01° 0.52 + 0.03°
Culture periods (B)
2 121.38 + 10.75° 0.08 + 0.00° 0.60 + 0.05°
3 88.83 + 6.10" 0.10 £ 0.01" 0.69 + 0.03°
il 90.86 + 6.44" 0.06 + 0.00° 0.80 + 0.05"
A ** *¥* **
B *¥% *¥ *¥
A X B *% *% *¥%
CV (%) 5.19 13.73 3.52

Means in each column followed by different letters are significantly different by Least Significant

Difference. ** Significant difference at P < 0.01. EC, =

half maximal effective concentration,

MS = Murashige and Skoog, %2MS = half-strength Murashige and Skoog, VW = Vacin and Went,

CV = coefficient of variation.
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Interaction effect between medium types and culture periods (2, 3, and 4 months)
on antioxidant activity (A), total flavonoid content (B) and total phenolic content (C)
of in vitro Ludisia discolor. The different lowercase letters on the bar indicated a
statistically significant difference according to Duncan’s new multiple range test at
P < 0.05.
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