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in In vitro Bacopa monnieri (L.) Wettst.
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LANNIMARBIINN AT B ansnllE e s (Bacopa monnieri (L.) Wettst.) fianudud 0,0.1,0.4, 1.6 WAz
6.4 mg/L sansEstyAnlnuaznsaianssinueyyadaszsaniainniAegsay (Thidiazuron, TDZ) Tupnnsniaudie
(MS) wudn iilansy 6 ol Funs@ilida TDZ luemns Ms ﬁmm?mLﬁuimmﬂﬂdwmmiwmmﬁLﬁu TDZ
(P<0.05) mumuwmmmmm TDZ 0.1 LLZ\J“’ 0.4 mg/L Tuaung l\/lS mmumumanmmmmwn (multiple shoots) mnrm
mmmi‘wm@m@u (P<0.05) unzAumsnfififn TDZ 0.4 mg/L umuuﬂamLL@‘VLquﬂﬂwzﬁmmLLmnmqmﬂmmm@mmm@u
(P<0.05) daunsadnansinuayyadase wusn Wusanson mlliiusan DPPH uay ABTS HA2auansinaiisendng
TANNINAAEN (P<0.05) urnadlauasfan "Lm'ﬁmmu,mﬂﬁmﬁuiwdﬂqqmmiwmm (P>0.05) oﬁ“qffu mawu’gmﬁmﬁﬂ
ﬁuwauﬁlﬁ@ﬁﬂﬁLﬂwﬁuﬁuﬁ:‘tmaﬁmmi Ms #lalin TDZ ﬁm’mmmmuﬁqm WATNTAN TDZ 0.4 mg/L adluamis
winzdwiunadnuazaiaiadueyadarzanniigase eyl deeminen s
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Abstract

Brahmi (Bacopa monnieri (L.) Wettst.) is an aquatic plant. The aim of this research was to study the effects of
Thidiazuron (TDZ) on the growth and antioxidant activities of B. monnieri (L.) Wettst. tissue culture. The explants were
cultured on semi-solid MS basal medium supplemented with TDZ at 0, 0.1, 0.4, 1.6 and 6.4 mg/L. The results after
6 weeks indicated that explants grown on TDZ free MS medium exhibited significantly more growth than explants
grown on media containing TDZ (P<0.05). In addition, MS medium with 0.1 and 0.4 mg/L TDZ was able to induce
the diameter of multiple shoots more than other treatments (P<0.05). The fresh and dry weight of explants cultured with
MS medium containing 0.4 mg/L TDZ were significantly different from all other treatments (P<0.05). The antioxidant
activity was examined by five methods: total phenolic content (TPC), total flavonoid content (TFC), total saponin content
(TSC), 2,2-Diphenyl-1-picrylhydrazyl (DPPH) assay and 2,2' azinobis (3-ethylbenzothiazoline-6-sulfonate) (ABTS)
assay. TPC, TSC, DPPH and ABTS were significantly different in all treatments (P<0.05), but TFC did not differ
significantly across the treatments (P>0.05). Consequently, TDZ free MS medium was the optimal agent to stimulate
plantlet propagation and MS medium with 0.4 mg/L TDZ produced appropriate antioxidant activities for medical

usefulness.
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WINH NTRINLNANERTIN Bacopa monnieri (L.) Wettst. (Sosa et al., 2018) Lﬂi&WMH‘LﬂW?WLﬂiM??MiNW
Anotlund Plantaginaceae anwnszatsiuiawaan dneiuauuin luGenglldaunadn aandsossen nwy
a A a A T P a a A o
UTuRuAUNTULarTe i vianne duiTuiieseslszmaBunsuavilszimeay - luanfeu (Devendra et al.,
2018) @nsrnuauyasAsTIUAUNINE Toas uANAT Traan1IvaNesden (Simpson et al., 2015) lsadalawes
W1sudU (Garg et al., 2009) wazgnianlugnangsnildilszlamilunisnddinegn wu anainisdniau ussmiilan
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anld (Rai et al., 2017) enAUqaTn AUNzISe uazAulsATueE) (Bhardwaj et al., 2016) waveawuanssliiiu
(saponin) ﬁﬁ%m@mxﬁmdq U’]Tﬂvlfmr(bacoside) (Mohan et al., 2011) Tag2 Bhattacharya et al. (2000) FnAgauans
unlalasannsunsudlunygmaass wudn arsuntalasdosguassuntlszainaasanesdoudlliuanila (hippocampus)
lunynnans fitBunn 5 uaz 10 mg/kg wazeain1smesuInnLanslsnauiluean walsives s narlauess sauis
Anfudu o Sedumumlumsllesiulsafiieandfiiseendvdulusume wu lsaila Tavaendeavila Wy
Tnagnsnguasnanaiiuanssnueyyadaszansssngd wise aswunualasyiagd (secondary metabolite) RN
ANUABAAENGIANTAUATITE (BN YR uazLMENgE SEuLS, 2560) nanziaellatEane (tissue culture)
Lﬂmﬁmamﬂa‘mmmwL‘WfamwmamLLmu@"L@mnmxugu mmmmuumimmﬂ?mmumqmmw (Murthy et al., 2014)

Plant growth regulators (PGRs) @@ m?muammﬂ?mLﬁuimmﬁmﬁﬁna‘xﬁummﬁmLﬁ‘u‘ﬂmme'ﬁ
v lasRand Tnasifggnunsnad e s i viaiilua naiiduamemuldiguiu (Basra, 2000)
Dérmenburg and Knorr (1995) nana91 llmlafii (cytokinin) {lugns PGRs mﬁmuﬁﬁﬁﬂuﬁmﬂﬁumiLW']zL'gm
Hadait Imﬁmimjmﬁﬁmmummﬁm ikl A anslnipagsew (Thidiazuron, TDZ) fidewfiudn N-phenyl-
N'1,2,3-thidiazol-5-yl urea iluAnsAILAnNsiy AL TRTid ATty Sudndviesdey azaneldrluenuea
(Murthy et al., 1998) 4muluayiusaesiiagia (phenyl urea) TDZ gnihsnlumawnziasailede paudidu
fiflendilszanns 0.22-22 mg/L (Huetteman and Preece, 1993) tlszlamfnas TDZ e ﬁqaﬂizﬁuﬂﬁiLﬂgﬂuLLﬂ@q
TAsea et liimudueen 10 wAasa (Malik and Saxena, 1992) TDZ qﬂﬁ’]m’l‘ﬁ’%ﬁﬂﬁ’lﬁmrﬁfu@'@mmzlﬁu
’Q"ﬁu']uﬁﬂmmﬁmﬂmum? Prathanturarug et al. (2005) VLﬁvTﬂmiwmm‘Luﬁu Curcuma longa WU41 N1TINNE L?:m
Haifieluenvng MS amaa $9uf TDZ 16 mg/L mﬂmlmﬂmrﬂmmﬁﬂ (multiple shoots) @ wax Siddique and Anis
(2007) lévinn1sneaaslusiis Ocimum basilicum Iaen13iwne L@mmmﬁ@iummi MS gilatan $auiu TDZ 11 mg/L
wudn annsndninliifagesnseanlsiduiaeaii UBNANE AININNAASITRY Rawat et al. (2013) 7114 PGRs
ngulalaladiu saafuewns MS lumswiziasailedeiuaaing Aconitum violaceum wailnaTuuans Iy
m?nfojuﬁﬁﬂiz‘ﬁﬁmmuﬂﬂﬁﬂﬁﬂﬁ’tﬁmmmLL@m‘}”mmnmmm”l@m’nﬁﬂqmﬁ &T\ifmmwmmﬁﬁfmqﬂizmm’lﬁ@
yBunnimes TDZ Asmnsanlumamnzanaiodesunsd AN TULAL IR LATNI9ATINEN IFIUR Y ABRTZAN
FUNTUE L'W'@LﬂuLme\imiLﬁumw?zmLmzmiﬁﬁﬁm@mfé’fuwwﬁﬁﬂmmﬁﬂLﬂuﬂiziﬂfﬁuﬂumqmmwm’

A8NgANEN

wssalshinildlunsnaaas

wasnulsimand (B..monnieri (L.) Wettst.) ﬁﬂ@@mL%famﬂﬁmﬂﬁu“ﬁmamﬁu'gmLf:'alﬁlamimvl,ﬁﬁﬁ NANgn9
InenAgninnsdszae neamalulatinsuandndiazilszas anzmalulaiinnainems
UHUNITNARDS

IUHUNINARBILLILGHAN T (Complete. Randomized Design, CRD) TumsmaeaLie e funsud
Taeldanmnsiiauds Ms (Murashige and Skoog, 1962) fAu TDZ fimanaiidudusinariu 5 5280 18ur 0, 0.1, 0.4, 1.6 uae
6.4 mg/L TANNINARDIAL 15 11 Lasnaaeaeiiuszezioan 6 dlan
dumausiunIs

FEMaImziAsuTalE R UNT N

thdunsufilaendesndatuieidedaude Aruenalszunns 10-15 fadmas ﬂzgnmiumm@ﬁ'qﬁq Ms #if
AMNLdNd a9 TDZ fneiu 5 s2awu laun 0, 0.1, 0.4, 1.6 uaz 6.4 mg/L framaiiaaenide annduildansundiuaes
lusamzanaileide gnuwinfl 25:2 asruaadua poruiduugs 2500 &nd dasmnsliuas 12 daluesledy uaz
Wiudayanissaiutnnnddanf laun aaugesiu S Sy WU UALENANRANTZAN LAZATUIUIIN
Lﬁ@éuqmmiwmm %ﬁwﬁﬂmLmzﬁﬂﬂfauuﬁaﬁqmmﬁ 60 aeAnTalEeA Whinan 24 Falu

msaﬁ'ﬂmsﬁﬁuags&a%m:’luﬁuwsuﬁué’aéuqmmswmam

dhdunsuifenutadeands 1 undaihminndeeuasinliilasdandaenmesTuaunmaaite i
et lunMAIzinisainea s e YyaBaIzAaEaD RN Shirazi et al. (2014) uaztih hiiAiaszinisafieans
Fueyyadasz A total phenolic content (TPC) Finsnziiimeldnaaunadn (galic acid) luaisuinagiu mals
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AnuLladaIn Shirazi et al. (2014), total flavonoid content (TFC) AwaszvilneldiAveiiu (quercetin) iuansninsgiu
AN3T AnuLlasann Shirazi et al. (2014) wae total saponin content (TSC) Awasnzimeldanliiu (saponin equivalent)
dluansunsgiu muds Aputlasan Vador et al. (2012) ANTAMAdELAEAT 2,2-Diphenyl-1-picrylhydrazyl (DPPH)
(AALUasann Shirazi et al., 2014) uaz NARAUALEAT 2,2 azinobis (3-ethylbenzothiazoline-6-sulfonate) (ABTS)
(Aauilasann Leite et al., 2018)
m's'uﬂ'i'lmwn'aua

uw@mw\mmmqLmﬂmmmuﬂiﬂmu (Ana|y3|s of Vanance L'LE“F;I'LIL‘V]F;I'LIﬂ')’]ﬂJLLﬁmm’N‘ﬂ@\‘iﬁ’]Lfi’l@?;li‘yﬁ')’]\'i
mmmawmmmm'ﬁ Duncan’s New Multiple Range Test m‘vmum’mm'auu 95% mumqmi’wmmuwuﬁ
(correlation analysis) LL@VLLI?*EUwmummmuwummmgammm Pearson correlation maallsunsupaunames
d113a31

HANNSANELAZIANTL

NAUR9 TDZ mmst%mmu‘ﬁm‘lumuwsuu

anMsnAReNITLE L TersR NI SR e ua TR TDZ By 5 9xdu slenns
wanyinTnmassunsud useazinan 6 dilafd wum mmmmmmuwmmL@m’Lummstmu TDZ HANEA
sy dUNILTTAE AR TDZ (P<0.05) mummlmw 2 @u@ummi‘wmm Tnadaauguessunsuil
V]L@FNIWB’]M’]TLE]N TDZ 0, 0.1, 1.6, 0.4 wa¥ 6.4 mg/L ﬁ\lﬂ’)L'ﬂ@EIL‘Vl’mll 411, 28.1, 20.7, 18.6 LAz 16.2 LAALHBT
ANNANAL (Figure 1 @z Table 1)
Fausdanii 1 qu@ummmi‘wmm wud AUl esd s IAe e s lAN TDZ Slusnnndd
FumaniifAe el TDZ (P<0.05) Tngsnulusedunsnifaeslue mafiiia TDZ 0, 0.1, 0.4, 1.6 uay
6.4 mg/L fiAnieagwinA 25.1,12.1,10.0, 0.9 az 0 Elm'ﬂ?;urﬁmﬁ'@ AINANAL (Figure 2 WAz Table 1) ANN1349NA
snunuluvesdunsuifiaeduemndlddn - T0Z  wansliiiudianuduiustiuun il lufismn e iuty
mm@‘\‘iﬁu%\iLW’lzL'gﬂﬂuqmmmiﬁmﬁﬂuﬁu

SunURsa U uT R e liAN TDZ  SRsuannddunsufifiass e @i TDZ (P<0.05)
Fausdnn@ 1 uddanalddnludueni 3 @u?:ummiwmm Funsniiiaeluenvnady TDZ feruufsana

Luﬂd@ﬁﬂ@’WNﬂ’]ﬁ‘L‘ﬂ@‘FLIHLLTJ@QV]’N@MW’]W]V]EHVL‘JJLﬂuﬂﬂﬁﬂi“’@ﬂ TmmmfmmmmmuwwwL@ﬂqiu@ﬂuﬁiWLmu TDZ
0,1.6,0.1,0.4 Waz 6.4 mg/L ummmmm‘u 29,0.3,02,0ua8z0 mm@mummﬂ@ ANAIAL (Figure 3 oz Table 1)

Height (mm)

Experimental period (weeks)

Figure 1 Bacopa monnieri (L.) Wettst. height (mm) cultured in MS added with different concentrations of TDZ.



King Mongkut's Agr. J. 2020 : 38 (4) : 468 - 476 471

=@ ==MS froe TDZ —f— MS+TDZ 0.1 mgiL
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——MS+TDZ 0.4 mgAL —A—MSHTOZ16MmL ae=T
—@— MS+TDZ 6.4 Mg1L P
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Leaf number (numberfexplant)

Experimental period (weeks)

Figure 2 Bacopa monnieri (L.) Wettst. leaf number (number/explant) cultured in MS added with different

concentrations of TDZ.
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~-@==NSfiee TDZ —@— VS+TDZ 0.1 mglL
—9—MS+TDZO04AMGL —g— MS+TDZ 1.6 mgiL

—@—MS+TDZ 6.4 mgiL.
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™
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Figure 3 Bacopa monnieri (L.) Wettst. shoot number (number/explant) cultured in MS added with different

concentrations of TDZ.
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Fausidilani 1 @uéuzﬁmmsmm@m WU LN RN ET e lemsTTlsFin TDZ Esanannndy
Funsuifiaesluenmadiy TDZ (P<0.05) TnesUIuINTeR NN TIRe L SR TDZ 0, 0.1, 0.4, 1.6 WA
6.4 mg/L flenedeiniy 6.6, 2.1, 0.6, 0.2 LAY 0 InFRTLIHeIEe ANNANFY Anmsdaunas LI N eduNLT
ﬁL‘gﬁﬂummﬁmﬁm TDZ mmmﬁmmiﬁmmdﬁﬁuwwﬁﬁgﬂﬂummﬂﬁu TDZ w3z 3 014 6 Win (Figure 4
Ay Table 1)
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-
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Root number (number/explant)
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Figure 4 Bacopa monnieri (L.) Wettst. root number (number/explant) cultured in MS added with different

concentrations of TDZ.
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Lﬁuﬁj’]u@uﬂrﬂﬂﬁﬂﬂ’ﬂmﬂi%‘ﬂqﬂ“ﬂm[ﬁ’quﬁ‘NﬁﬁLgﬂﬂuﬂ’m%‘ﬁlﬁw TDZ RAnannnindunssiifianslue s
TDZ (P<0.05) Kausdlnnv 3 ‘EmﬂL&’umuquﬂ’nmwmﬁuwauﬁﬁLgﬂﬂummalﬁu TDZ 0.4, 0.1, 1.6, 6.4 Uaz 0 mg/L
flAeanyinAL 21.5,19.7, 15.6, 10.3 uaz 0 NAALNAT AMNAIAL (Figure 5 WAz Table 1) FanudnaAsuulasues
£BANTTAN udilanv 3 ﬁmmﬁuﬁuﬁ’ﬁuﬁﬂmuﬁqﬁ@mm@’mmiLﬂﬁleLﬂmmqﬁmgm%m uazidurnugugnang
Wtunupaududuses TDZ Lwi“lumm:ﬁmﬁummLﬁuiuﬁ@ﬂﬂfh 04 mg/L naudduinuguenaeeeanszan
AN

= @==MS free TDZ el MS+TDZ 0.1 mglL
o0 —4—MS+TDZ 04 mglL ——MS+TDZ 1.6 mglL
——MS+TDZ 6.4 mgL

Multiple shoot length (mm)

! p—————m £f .

0 1 2 3 4 5

Experimental period (weeks)

Figure 5 Bacopa monnieri (L.) Wettst. multiple shoot length (mm) cultured in MS added with different concentrations
of TDZ.

\HeAugANITAGE WU AunsuRTaesTua1nai s TDZ Hanugesiu anunly aauuis wazanuauen

ad a

wnndfunsnaeslue N TDZ (P<0.05) usduniugudna9eannszanaesiunsuiniaeluenmaisn TDZ

¥

ad a

UINNTFUNINRNAe e T kFEN TDZ (P<0.05) %qNmmmm?mLﬁuTm’luﬁﬂmﬁ’éuzgmmwmmLﬁmﬁlwmmﬁ
Lﬁumu@uﬂ(ﬂmqﬂﬂmm:aﬂmmrﬁ’fuwwﬁﬁLgﬂﬂummﬂau TDZ 0.1 uaz 0.4 mg/L ﬁm’mLL@ﬂr}iNﬁuﬁuﬁmﬂ’mwmmﬁlu
(Figure 6)

ﬁmﬁﬂmwﬁqéuzgmmwmm gt vhmindauazuti Tesdunsudifl @esluenusdia TDZ annndndunsud
fiauslueslaiiia TDZ (P<0.05) Tnafiumanifdesluensiis TDZ 0.4 mg/L ﬁﬁmﬁﬂqmﬁﬂwﬁﬁmmmiwmm
[l

Wge Inenintinanuazuiaiaaaeyianu 0.3120 Uaz 0.0834 g (Table 2)

(e)

Figure 6 Proliferation of multiple shoots on MS medium (a) and MS medium with TDZ (0.1 mg/L) (b), TDZ (0.4 mg/L)
(c), TDZ (1.6 mg/L) (d) and TDZ (6.4 mg/L) (e) after 6 weeks.
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Table 1 Height, shoot number, leaf number, multiple shoot length and root number of Bacopa monnieri (L.) Wettst.
cultured in MS added with different concentrations of TDZ after 6 weeks.

Multiple shoot

Concentrations Height Shoot number Leaf number length Root number

(mg/L) (mm) (number/explant)  (number/explant) (mm) (number/explant)
MS 41.1+£2.3° 2.9+0.2° 251+1.5° 0.0+0.0° 6.6+0.4°

MS +TDZ 0.1  28.1+3.1° 0.2+0.1™ 12.1+1.8° 19.7+1.4° 2.1+0.6"

MS +TDZ 0.4 18.6+0.7° 0.0+0.0° 10.0+1.6° 21.5+0.7° 0.6+0.3°

MS + TDZ 1.6 20.7+0.4° 0.3+0.1° 0.9+0.4° 15.6+0.9" 0.240.2°

MS + TDZ 6.4 16.2+0.6° 0.0+0.0° 0.0+0.0° 10.3+1.0° 0.0+0.0°
F-test * * * * *

Mean+SE values within a column followed by the different letters were significantly at P<0.05, * indicate whether this different is
significant.

Table 2 Initial weight and final weight of B. monnieri (L.) Wettst. cultured in MS added with different concentrations

of TDZ.
) Initial weight Final weight
Concentrations » \ . .
(mgiL) Fresh weight Dry weight Fresh weight Dry weight
(g/explant) (g/explant) (g/explant) (g/explant)
MS 0.0130+0.0014 0.0013%0.0001 0.0896+0.0007° 0.0271+0.0002°
MS + TDZ 0.1 0.0130£0.0014 0.0013+0.0001 0.2824+0.0022° 0.0685+0.0005"
MS + TDZ 0.4 0.0130£0.0014 0.0013£0.0001 0.3120£0.0025° 0.0834+0.0007°
MS + TDZ 1.6 0.0130£0.0014 0.0013£0.0001 0.1673+0.0013° 0.0439+0.0004°
MS + TDZ 6.4 0.0130£0.0014 0.0013+0.0001 0.1099+0.0009° 0.0457+0.0004°
F-test ns ns i *

Mean+SE values within a column followed by the different letters were significantly at P<0.05, * indicate whether this different is
significant, ns is for non-significant.

anuanenased wud nsinsiassilefedimeniluewns MS 7ilkidin TDZ HAnugasy Ay
AR LAYANLIUIN mnm’qﬁuwmﬁﬁﬁyﬁﬂummuﬁm TDZ (P<0.05) mmé’umu@uﬂrﬂmm’ammz@m“lumm?ﬁ
8 TDZ 0.1 uaz 0.4 mg/L annnargammmeaessi (P<0.08) kanslidiuin meeeniugiaeizmemnsiaeileideite
dusunudunendlumstihesngnisdeuuunalagldains Ms Alidin TDZ fansmanzanige iesann TDZ fa
aspauaunnasyiuTnresislungulalanlei - fideyFaduesilznen  fwsdansziuldinAanszuaunis
wasuasmslusadaususoimunduadior du sen 90 Weuduweada  visenszfuniaattessad
(Zhou et al.,, 1994) TDZ HAnan wlunismauANiaulasd cytokinin oxidase AR Teudannrateanslatnlatulusas
Badenn (Khan et al., 2014) Tuﬁ@@umﬁﬁmmzﬁ%’wi&ﬂmimﬁwﬁ@LLi_i\iLsn@@’LL@‘VLLﬂmmwLeﬁm’ﬁﬂﬁlﬁmmm?mlﬁuim
(Thomas and Katterman, 1986) Lu@Lfauvl,snumﬂmqmmmmmm 0z Asdaualinnfnsuseugnnszdiusnniu
(Al et al., 2018) lwanizfimsld D7 Tumawnzidsaiediedunsdainifistennszan wiannmmenaes W
mald 10z Aeudiduinnndt 04 mglL dwwalimefatennszqnanas denndasTLIENLNMARSITEY
Ainsley et al. (2001) fmamnzidesilaide Prunus dulcis Mill Tuanng MS faurfu arspuRumaedALlnis
lungulallein w1 ganmmeaesfifuasauuiananiaugaessananas  wiluanmReasundufinng
wsnyiulaluuiessiny Fandn multiple shoots LL@:Lﬁ@Lﬁlummmﬁ’u%’mmmimuqﬂﬁ’gﬁu denalinsinneen
gnﬁu&qmm?m@uim%nﬁfm
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WAURY TDZ mmsmwmsmuauumm;’lumuwsuu

meumma“wmm mmuwmuLLmuﬂjmmimmmmqLﬂmmmmmqmamu@um'ﬂmu (Table 3) Wuin
TPC yesFunsudfiaedluewnsifiy TDZ 0.4 mg/L mmmmmmmmu 23.3 ummmmmnmmu (MgGAE/g)
mLLmnmqnu@mwuﬁmﬂmmmm (P<0.05) ﬂwmmimm@@\mu NSRRI TFC Wudn dumsufiiaesluennsd
laiin TDZ uaz 1A TDZ laifimanuuansnaiunneaa (P>0.05) uazwudn Fumsnifiae e sTiliiiin TDZ uas
AN TDZ 0.4 mg/L flenleda TSC Wiy 60.7 uaz 58.2 AaAnsumnlifiusensy (mg saponin/g) Saumnsnsatined]
HagnAtynala (P<0.05) ﬁ“ummmawmmﬁlu

nNMAaal  DPPH meLm%mﬂ@mummiﬂum@uu@@mﬂ,umuwmwL@ﬂﬂummimmu TDZ Wud
DPPH lusunsfidia TDZ 0.1 uaz 0.4 mglL fleneAnwinty 74.0 uay 81.8% smLLmﬂmq@m\muﬂmmmmmmm
(P<0.05) nmmmimmm@u gvfunnmeaal ABTS L‘W'ﬂﬂ]Lﬁiﬁ“"wL‘]J’r]?Lsﬁu[ﬂﬁ’]?ﬂUﬂQﬂuN@@@?”IumuW?NNWLZ\]F;N
’Lumma‘mmu TDZ uLﬂmmummwummnnmmuwmum@ﬂﬂummimiuLmu TDZ (P<0.05) Tnedumsniifiaely
YN STLHN TDZ 0.1 B4 6.4 mg/L Tulefiusnisdiids windu 98.8 34.99.1%

Table 3 Evaluation of TDZ on TPC, TFC and TSC and efficiency of inhibition free radical on DPPH and ABTS assay
in Bacopa monnieri (L.) Wettst. after 6 weeks.

. Total phenolic Total flavonoid Total saponin
Concentrations DPPH ABTS
content (TPC) content (TFC) content (TSC) A o
(mg/L) ) (% Inhibition) (% Inhibition)
(mgGAE/q) (mgQE/g) (mg saponin/g)
MS 18.6+0.2° 25.2+3.2 60.7+1.0° 60.3+1.6" 93.5+0.5°
MS + TDZ 0.1 20.2+1.0° 34.1+1.8 49.142.0° 74.0+2.5 99.0+0.0°
MS + TDZ 0.4 23.3+0.3° 32.3+2.9 58.2+0.5° 81.8+0.8° 98.8+0.1°
MS + TDZ 1.6 14.6+0.3° 28.1£2.0 39.9+0.6° 52.9+3.5% 99.1+0.1°
MS + TDZ 6.4 13.2+1.1° 34.4+1.4 44,142 5° 47.845.0° 99.1+0.0°
F-test L ns . * *

Mean+SE values within a column followed by the different letters were significantly at P<0.05, * indicate whether this different is
significant, ns is for non-significant.

NM9IATIERAENANAUSTRIRTAIUaYNA DA I UAUNTHS

ANATLETE919AY TPC /U DPPH WAz A1 TPC #u TSC iuannuduriusludsanngadulifiamng
Rty AuANRUSIEMINgAn TEC AU ABTS ifluanuduiusluidsuanda ol lufirmnafieniu uaspnuduiug
31191961 TSC it DPPH flumndaiigludanndadul ufisnanenfu luaniefinudusiugszmings TSC fu
ABTS fluannuduiusludeaudadullluianensaiudnu (Table 4)

Table 4 Correlation analysis between TPC, TFC, TSC, DPPH and ABTS assay in tissue culture of Bacopa monnieri

(L.) Wettst.
Parameters TPC TFC TSC DPPH ABTS
TPC 1
TFC -0.043 1
TSC 0.760" -0.276 1
DPPH 0.960" 0.062 0.614" 1
ABTS -0.118 0.532" -0.663" 0.061 1

" Correlation is significant at P<0.01, "Correlation is significant at P<0.05.
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annuanmaaasuadliduin mawnzidsaifedesunsadluenns MS 7lifiu TDZ 0.1 vise 0.4 mg/L fms
AFNATFA DU ABATE Lm:ﬁLﬂ@ﬂ%um’m?ﬁu&q'a%m%m: mﬂﬂquﬁuwmmuﬁmmimm@m%‘u (P<0.05) H3eNwWIn
meldfranuinslunssumanuasiueuyad aszaiuiitenian s lond Wesanndarnlaenftuacinadnaies
siasnemetieannn aenguitny Iiun Wanlauess’ Guduansdszneutnadiuesiiuszneudaamsflansenta fanau?
Lﬂumﬁ’m@%@%mmm:ﬁm’mmmmhmi@@ﬂqméﬁu&q@%@%mxﬁﬁqmﬂLsﬁ@@"i’f]\mfmwﬂjﬂrﬁ’ (Asgarirad et al.,
2010) ansWuedn Aeansiiivflansendaiduasilszney famauiRduasdueyyadass oa Al et al. (2018)
Iiinnmasesmnzianaiedenying Ajuga bracteosa luans MS saufuansaaupmaaiRL A lunga
lalplediy  WedAnmansuszneumingi wudn  ileidessulnsfidadluemsdanangnnsziuliiAaaauiien
uaziinisairsansiuednifindy  fesanniewlnl phenyialanine ammonia lyase  (PAL) ﬁv‘iwﬁ’rﬁmuquma
zﬁ”\amew"?\luﬂaﬂgﬂﬂixﬁﬂﬁ@uqﬁumuﬁu anssnuayyadasyanlszinine as ity Anetflunduaiusens
Lﬂumaﬂi:ﬂauﬂi:mwma?‘ﬁu@ﬂm’ﬁié’mﬂmiﬁqmew’muﬁﬁ%ﬁqmmxﬁ (mevalonate ~ pathway) %qﬁﬂmmfﬁ
NNNATINGN (Georg|ev et al., 2011) 5]]\1 Mahato (2000) ”meaﬁmﬂmmmmuummmaeﬁﬂﬂuummmsmvmﬂimm‘l,u
fvnazaneida wuanniBnnidutesite LL@vawﬂi”ﬂ@um‘tmmmwmmﬂu Ianssznanfinaraundedudaud
AuanTRduan e uayaBdss AnRANTAAeIALTIAaRARBIRLNNSTENLEY Olszowy and Dawidowicz
(2018) AlvmnssiduianmeseLgratudeyyaBasy UG 33 DPPH wax ABTS fannumanzanlummegay
asanidluiafiazaan maid fpnuanosge wayldsraznanlunsinnsiliviug Astiosldiuetiaunsuany
WuiRear Mohan et al. (2011) Tfn1emasesmnzasaiaiiie B. monnier luawns MS 2y TDZ definm
nseneiuuazlouiiuunisaisansiuenadass Imﬂmmiwmmquﬁmmum 813 ABATTAIAE DPPH WU
Lﬂmmummiwm Wiy 71.17% smLﬂﬂﬁh‘ﬂﬁ%ﬂqmmnmmmm@mmm WAz Ahmed et al. (2019) lAagunadn

al

qiansduds DPPH flannadusiusiusunms TPC iilesann TPC ilunguansiszneuiuedniiduriiivan e vhane
a13ABA3Y (free radical) iila TPC Hffunniingean wefidusnisdussazingenulguin

agUnamsAnE
AnnMMAaedLszAnsnatesans TDZ sianigastyiatinuazanssnvauyagassluAunsud wudn fuieide
doudaesdunsufinliii TDZ mmvmummumimmmqumﬂummﬂﬂmmﬂwuﬁ WAZ NMILEN TDZ Aoudndu
0.4 mg/L lusamis MS umimmmu‘ﬂmLL@Vﬂsmmmwmmm@muﬂuu@famymmm sz ansanisi i e
tszlaminianisuwng
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