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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) LﬂuWﬁ@Hu1WiWLﬂuWiim1Nuﬁ
qnotllunsd Plantaginaceae anwnszatsiuiawaian dneiuauuiin luGeanglldauadn aendsossen snwy
a A a A A ~NF ., = P a o A o
UTuRuAUNTULarTe i vianne duiTuiieseslszmaBunsuarlszimeay < Tuianfeu (Devendra et al.,
2018) @nsrnuauyasAsyIUAUNINE Toas uAINAT Traan1IvaNesden (Simpson et al., 2015) Tsadalawes
W1sudU (Garg et al., 2009) wazgndanlugnangsnildilsslamilunianddinegn wu anainisdniau ussmiilan
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anld (Rai et al., 2017) enAUqaTN AUz uazAulsATues) (Bhardwaj et al., 2016) wavelawuanssliiiu
(saponin) ﬁﬁ%m'ﬂwlx@‘ﬂﬂd’] U’]Tﬂvlfmf(bacoside) (Mohan et al., 2011) Taga Bhattacharya et al. (2000) FnAgauans
unlalasannsunsudlunygmaass wudn arsuntalasdosguassuntlszainaasanesdoudlliuanila (hippocampus)
lunynnans fitBunn 5 uaz 10 mg/kg wazeain1smesuInnLanstsnauiuean walsives s narlauess sauis
Anfudu o Sedumumlumsllesiulsafiieandfiiseendvduluiume wu laila Tavaendeaviala Wy
Tnaansnguasnanaiiuanssnueyyadaszansssngd wise aswunualasyiagd (secondary metabolite) EREY
ANUABAAENTIANTAUATITE (BN YR uazLMENgE SEILE, 2560) nanziaelatEane (tissue culture)
Lﬂmﬁma‘mﬂa‘mmmwLw'amwma‘mLmueiamnmqu mmmnfmumimmﬂ?mmu,mqmmw (Murthy et al., 2014)

Plant growth regulators (PGRs) @@ m?muammm?tyLﬁuimmﬁmﬁﬁm‘:ﬁumﬂﬂ?‘mLﬁ‘u‘ﬂmLmzm:?
v las g TnasinggnunInad e s i iviaiilua naifiduanemuldiduiu (Basra, 2000)
Dérmenburg and Knorr (1995) na1a91 lalmlafiu (cytokinin) {lugns PGRs sTipuihesinanldlunsmaziaes
e daft immaﬂ@juﬁﬁumﬂummﬁm vikelh A anslnipegseu (Thidiazuron, TDZ) fidewfindn N-phenyl-
N'1,2,3-thidiazol-5yl urea luansAauAunaiyAuTRfiduAmsiiy Sudndviesdey azaneldrlwenuea
(Murthy et al., 1998) apiluayisuasiiiagise (phenyl urea) TDZ Qﬂﬁ’mﬂﬁuﬂﬁ‘imﬂm%ﬂﬁL‘ﬂ'ﬂ@i’a GRRHIGG
fiflendilszanns 0.22-22 mg/L (Huetteman and Preece, 1993) sslemfzas TDZ e ﬁqani:ﬁumﬂﬂgﬂuuﬂm
TAseg et liimudugen 50 wAasa (Malik and Saxena, 1992) TDZ qnﬁ’mﬂ%ﬁnﬁﬂﬁ’lﬁmﬁu@'@mmmﬁu
auauganteIftaulng Prathanturarug et al. (2005) lavinnnsnaasslusiy Curcuma longa Wudn ANSINLIREN
{Haideluanms MS amad 39ufU TDZ 16 mg/L ﬁﬂﬁﬂﬁﬁmmmmﬁﬂ (multiple shoots) 1@ waz Siddique and Anis
(2007) lévinnnanaaasluss Ocimum basilicum ‘Emﬂmim%mmLu@m@“lummi MS gilaiuan fauiu TDZ 11 mg/L
wugn annsndninliifaeesnseanlaiduinenii YANAINT ANNLNARSITRY Rawat et al. (2013) 74 PGRs
ngulalalediu saafuenns Ms lumsnziasaile defwaaing Aconitum violaceum wafliiaTuuanslifiudn
mmzﬁmﬁﬁﬂizaw%mwhmﬁnﬁﬂﬁtﬁmmmme%mmume”l@m’nﬁﬂqmﬁ &Tﬂﬁuqmwm@mﬁﬁ{mqﬂ?zmm’lﬁ@
viFunmes TDZ Ammnzanlunamnzinesilededumed siansaseyAuInuaznIsaieansFnueLasasEaIn
FUNTUE L'W"aLﬂuLme\m’mﬁumwamLL@:mnﬁ’ﬂﬁfymﬂﬁuwauﬁ'ﬁ'ﬂ@@mﬁﬂLﬂuﬂiz‘tﬂfﬁu“lumammwm’

ABN15ANEN

wasadlsin il lunsmaaas

wesaulsiwasiil (8. monnieri (L) Wettst.) ﬁﬂ@@mL%famr]ﬁmﬂﬁu”ﬁﬂwmﬁu'gmL"f':alﬁlfawsimyl,ﬁﬁﬁ NANGAT
AnenAransnislszas e malulaginnsnandnduazlszas auznalulagniainems
WHUNITNARDY

NUHUNINARBIULILGNANY T (Complete Randomized Design, CRD) Tunsinziaeailefedumend
Tmﬂmmmmum MS (Murashlge and Skoog 1962) mmu DZ wmwmmummu 5 321 lAUA 0,0.1, 0.4, 1.6 LAY
6.4 mg/L TANINARBIAT 15 11 Laznaaedelusezoan 6 dlan
dupausLiung

FEmawsiRsaiiadasunsud

thdunsufilaendesndatuieidedaude Aruenatlszunns 10-15 fadmas ﬂzgnm‘lumma‘ﬁlmﬁq Ms #if
AMNLdNd a9 TDZ fnei 5 s2au 1aun 0,0.1, 0.4, 1.6 uaz 6.4 mg/L framaiiaaenide annduildansunduaes
lusamzanaileide gnuinfl 25+2 asnaa@ua pormiduugs 2500 &nd dasmnsliuas 12 dalueslety uaz
Wiudayanisasaiutnnnddand laun aaugesiu S Sy e uANENANAANTEAN LATAIUIUIIN
Lﬁ@éuzgmmiwmm %@ﬁwﬁﬂmLmzﬁﬂﬂfauuﬁﬁqmmﬁ 60 aaAniraFea uaan 24 dalus

msﬂﬁ'mmsﬁ'ﬂu'ﬂgs&a%mx’luﬁ'uwsuﬁué’aayuqmmswmam

vhdunsdfeuwiudaainde 1 andaiminndsenuasi liildariBendenrieaiuaunuasiie i
et lundrszinisaineansfueyyadaszaaend AnLlaeann Shirazi et al. (2014) uazti hifiaszvinisafieans
Fuayyadasy A total phenolic content (TPC) Finsziilmeldnaaunadn (galic acid) Wuaisuinsgiu mls
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AnuLladain Shirazi et al. (2014), total flavonoid content (TFC) AwaszuilneldiAveiiu (quercetin) iuansninsgiu
A1N3T AruLlasann Shirazi et al. (2014) wae total saponin content (TSC) Awaszimeldanliiu (saponin equivalent)
uansunsgiu muds Aputlasain Vador et al. (2012) ANTAMAdeLAEAT 2,2-Diphenyl-1-picrylhydrazyl (DPPH)
(AALUasann Shirazi et al., 2014) uag NARAUAIEAT 2,2 azinobis (3-ethylbenzothiazoline-6-sulfonate) (ABTS)
(Aauilasann Leite et al., 2018)

ﬂ']’i’]Lﬁi’]uﬁ’ll’ﬂN’&

‘LA’]“II@NZW]\W]N@N'VJLV’]?WVWV’]’JWNLL‘]J?‘JJ?'JH (Ana|y3|s of Vanance L‘LE“?;I'LIL‘V]EI'LIﬂ')’]NLLmﬂm’N‘ﬂ@\?ﬂ’]Lﬂ@ﬂi‘uﬁfl’]\i
mmmmmmmm'ﬁ Duncan’s New Multiple Range Test mvmummmfauu 95% a‘fmmqmﬂ”mmuwuﬁ
(correlation analysis) LL@.,,L‘LE‘EI‘LIL‘V]?;I‘LImﬁmﬁﬁmuﬁ‘nm‘n@ﬂgj@mm% Pearson correlation maalilsunsupaunames
d113a31

NANISANHILAZIANTOL

NAaUa9 TDZ mamsmsmmu‘fm"lumuwsuu

anMIAsesinTuddarestun s eEelue iy TDZ saiu 5 sedu sienns
WwanyATnrassunend iuscazinan 6 dlaf wuan mm@;wmmuwaumL@ﬂﬂummimiwmu TDZ HANEA
sannndndunsafiagdluenndin TDZ (P<0.05) meusidandi 2 @u?:uzgmmimmm Tnadaangeaessunsui
fiaesluewnsFn TDZ 0, 0.1, 1.6, 0.4 Waz 6.4 mg/L flenedawiny 41.1, 28.1, 20.7, 18.6 uaz 162 AaALNAT
ANNANAL (Figure 1 waz Table 1)
Fauadians 1 @umummiwmm wudreualiresfumsuiResluemsillidy TDZ lusnnndn
SumsniifiAe e alAn TDZ (P<0.05) Imﬁmmﬂmmmuwwwmm’lummimmu TDZ 0, 0.1, 0.4, 1.6 Az
6.4 mg/L fiAneasyinA 25.1,12.1,10.0, 0.9 laz 0 TudeTuiielEe ausay (Figure 2 wag Table 1) Aann1943ing
sanluresdunsndimesluemsifin D7 waaslifiuvinanuduiusTie Wi ulU Wi AntaRee sty
mngqﬁu?ﬁqqu:L'gm‘Luqmmmaﬁmﬁauﬁu

SunuRresdunsLiTiae e ldifiy TDZ SAsunnndndunsuifiaesuevadiy TDZ (P<0.05)
Fausdlaniil 1 uidunaldinludilaw@ 3 @u%%uzgmmiwmm Fumsudfiaesluennniy TDZ fsuauianas

Wesanenalnsilasuudamiednigianenluidueennszan  Ingdwiufswesiunsuiiniaesuewnspia TDZ
0, 1.6, 0.1, 0.4 LAz 6.4 mg/L NARALWNATL 2.9, 0.3, 0.2, 0 uaz 0 NeAaTuilaite mua1Au (Figure 3 WAz Table 1)

45

40 - =@ - M5 Iee TDZ —f—MS+TDZ0.1 mglL e

35 e MS*TOZ 0AMGL sy MS+TDZ 1.6 mGIL v
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Height (mm)

Experimental period (weeks)

Figure 1 Bacopa monnieri (L.) Wettst. height (mm) cultured in MS added with different concentrations of TDZ.
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=@ ==MS free TDZ il MS+TDZ 0.1 mg/L
—— MS+TDZ 0.4 mgAL —h—MSHTDZV6MLe=T
— @ MS+TDZ 6.4 mgAL e

10

Leaf number (numberfexplant)
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Experimental period (weeks)

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

concentrations of TDZ.

Prad
Prad

--@--MSTee TDZ —f@— VIS+TDZ 0.1 mglL
—@—MS+TDZO4mgL —g— MS+TDZ 16mglL
—@—MS+TDZ 6.4 mgiL.

shoot number (number/explant)
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Figure 3 Bacopa monnieri (L.) Wettst. shoot number (number/explant) cultured in MS added with different

concentrations of TDZ.

v 2
o 1 ada a

Fausidianvii 1 @uéuzgmm?wmm wuia U nzesiunsndfiaedluensilidin TDZ fenunnd
FunsufifAeslue v ain TDZ (P<0.05) Tneduusneesdunsuiifiaesluansiiin TDZ 0, 0.1, 0.4, 1.6 WA
6.4 mg/L flenteda ity 6.6, 2.1, 0.6, 0.2 Uaz 0 MnseTUaEe MNANFY AnnsdanasauInaed NI
ﬁLgﬂﬂummﬁmﬁm TDZ mmmlﬁmmﬂiﬁmﬂﬂdﬁﬁuwwﬁﬁLgﬂ\ﬂummﬂﬁu TDZ w3zaneu 3 014 6 Win (Figure 4

Ay Table 1)

—=®=-MSleeTDZ g — MS+TDZ 0.1 mglL e
— ¢ MS+TDZ04mgL  —g— MS+TDZ1.6mglL pommmm——— -
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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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Léfumu@uﬂ’ﬂmqmmmmﬁmmﬁuwmﬁﬁLgﬂﬂummiﬁlﬁm TDZ fAnannnindunssiifianslue s
TDZ (P<0.05) Fausdlnnv 3 ‘EmﬂLﬁumu@.uﬂ’ﬂmwmﬁuwauﬁﬁLgﬂﬂummﬂﬁu 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) FanudmaAsuulasues
£BANTTAN udilon 3 ﬁm*mﬁuﬁuﬁﬁuﬁﬂmuﬁqﬁ@mm@’mmiLﬂ'&iﬂuLLﬂmmqﬁmgm%m uazidurnugugnang
Wstunupaududuses TDZ Lwi“lumm:ﬁmﬁummLiuiuﬁ@ﬂﬂfh 04 mg/L nauRduinuguenaeeennszan
AN

N
1]

= =@ ==MS e TDZ il MS+TDZ 0.1 mglL ‘

. —4—MS+TDZ04 mglL —&—MS+TDZ 1.6 mglL
—@—MS+TDZ 6.4 mglL

Multiple shoot length (mm)

0 o of ]

Experimental period (weeks)

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

HAAURANINAADS WUF FUNTNENIALe 11897 BN TDZ HANNg981 a1191 10 A1UUN WATAIWIUIIN

Q al
¥
ada a

wnndfunsniniaeslue N TDZ (P<0.05) usdunnugudnaveennszanaesiunsuinaesluanmaidn TDZ

¥
ada a

UINAFIFUNINRN A lWe T lFN TDZ (P<0.05) %\1Nmmmm?zyLﬁu‘imsluz?fﬂmuﬁuqmmwmmL?Imﬁ'ﬂmmmﬁ
Lﬁuﬂwu@uﬂ’ﬂ@ﬁqmammmﬁmméfuwmﬁﬁl,??m‘lummﬂﬁu TDZ 0.1 4a¥ 0.4 mg/L ﬁﬁmuLmemﬁuﬁummiwmm%'u
(Figure 6)

5Wﬁnmwa”\1§uz§mmiwmm hunt dhminanuazuic 2esdunsudifl dusluemnsdia TDZ sanndndunsud
fiduslueslaifia TDZ (P<0.05) Tnafunsnifidesluensiin TDZ 0.4 mglL ﬁi’mﬁﬂ@mﬁwwﬁﬁuqmmi‘wmm
[l

Wge InenintinanuazuiaANaaeini 0.3120 uaz 0.0834 g (Table 2)

-
N

—

4

N

®

A

7N
z (;,\;{‘

(@

(b) ()
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.

(d)
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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° 0.940.4° 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 X - - X
(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 * *

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.

anwammeaes wuin masnsiasidedesunsudluewns MS Alida TDZ flenugedu suauly
SN WAZANUILIN HNNdNFUNILATIRE e NsRY TDZ (P<0.05) zéquinTumu@luﬂ’nmmﬂmmzfgﬂ“lumm?ﬁ
{4 TDZ 0.1 uaz 0.4 mg/L annndngamsneaesau (P<0.05) uaasliifiuin meveneniugdaeismamsiasaileideite
dusundunendlumsiesntgnissdeuuundalagldaimns Ms #lidin TDZ flannaumanzanige iesann 1Dz fe
aspauaunnasyiuTnresirlungulataleiu  SidagSaduesilizner  TwzdaenszfuldnAnanszuaunis
wasasmelugadauaunsoimuniduedinr wu ven on Wawduuaada WIDNTZHUNNILATYUDILTAN
(Zhou et al.,, 1994) TDZ HAnan wlunismauANeulasd cytokinin oxidase AR Teudannsateanlatnlatulusas
Badena (Khan et al.,, 2014) ‘Luﬁﬁumﬁﬁmwzﬁ%’wiﬂmimﬁulﬁaLLﬂ\iLsn@@’LL@WLLﬂizﬁmwLm@rﬁﬂﬁlﬁmnmﬂ?mlﬁuim
(Thomas and Katterman, 1986) Lu@L@u”LGnquﬂawqaﬂﬂQUﬂquﬂ 0z Asdemalinnfnsuseugnnszdiusnniu
(Al et al., 2018) Twanizfimsld TDZ Tumawnzidssiediedunsdainidistennszan wiannmmenaes W
mald 10z Feudiduinnndt 04 mglL dwwalimsfatennszqnanas denndasTLIENLNMARSITEY
Ainsley et al. (2001) fmamnzidesilaie Prunus dulcis Mil Tuanng MS faurfu arspauRumaedALlnis
Tungulallafin w1 ganmeaesfifuasauuiananiaugeesananas  wiluanmReatundufinng
wsnyiulaluuiessiny Fandn multiple shoots LL@:Lf]@Lﬁlum’mLaﬁm%’ummmimuqﬂﬁ’gﬁu denalinsinneen
gnﬁu&qmm?mlﬁuim%nﬁw
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WAURY TDZ mﬂmsmwm'a‘muauuaﬂmﬂumuwsuu

meumma‘wmm mmuwmuLLmummmsmmmmqLﬂmmmmmqma‘mu@umamy (Table 3) Wuin
TPC yesdunsudfiaedluewnsifiy TDZ 0.4 mg/L ummammmmmu 23.3 ummmmmnmmu (MgGAE/g)
smLLmnmqnu@mquuﬁmﬂmmmm (P<0.05) ﬂwmmimma@mu MRS TFC Wudn dumsufifiaesluennsd
laifin TDZ uaz 1A TDZ laifimanuuansnaiunneaa (P>0.05) uazwudn Fumsnifiae e sTliiiin TDZ uas
AN TDZ 0.4 mg/L flenledn TSC Wiy 60.7 uaz 58.2 faAnsumliliusansy (mg saponin/g) Saumnsnsatined]
HagnAtynala (P<0.05) ﬁ‘].l“ﬁﬁ]ﬂ’]‘iﬂﬂ@’ﬂd%lu

nNMmAaal  DPPH memammﬂfamummsﬂumﬂuu@@mﬂ,umuwa‘uwL@ﬂﬂummimmu TDZ Wud
DPPH lusunsfidia TDZ 0.1 uaz 0.4 mglL fleneAnwinty 74.0 uay 81.8% BINLme\mmmuﬂmmmmmmm
(P<0.05) ﬂmmmﬁnmfm@u dvfunnmeaan ABTS meLmﬁwwLﬂﬂmummaﬂum@umamﬂumuwiuum@m
”Lumm@mmu TDZ uLﬂmlfnummmummnm’]muwmwmﬂﬂummiwiuLmu TDZ (P<0.05) Tnedumsniiiiaely
YN STLHN TDZ 0.1 B4 6.4 mg/L Tulefiusnnedius windu 98.8 4 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) o e
(mg/L) . (% Inhibition) (% Inhibition)
(mgGAE/qg) (mgQE/qg) (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 49.1+2.0° 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 13.241.1° 34.4+1.4 44142 5° 47.845.0° 99.1+0.0°
F-test * 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.

nMsaAszimandNRusaadIsiuayNadasyluAunsad

ANATLEII19AN TPC /U DPPH uaz A1 TPC U TSC lumnnuduriusludsuandaduliufiamnng
Ry AuANTUSIEMINgAn TFC 7 ABTS luanuduiusludauondadluli lufiemnafieni uaspnuduiug
31191961 TSC it DPPH iflupnnuduiugludasnniadulufismanetu e finoudusiugsemings TSC fu
ABTS fluanuduiusludeauaadulluiannansaiudna (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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annuanmeaesuaadlidiuin mawnzidsaifededunsadluenns MS 7lifiu TDZ 0.1 vise 0.4 mg/L fms
AFNANIFA DU ABATE LmzﬁLﬂ@ﬁ%um’m?ﬁué\iﬂ%mﬁmx mﬂﬂquﬁummmmmma‘m@m%‘u (P<0.05) H3ENUWIn
meldfranuinslunssumanuasiueuyad aszaiuiitenian s lond Wesanndaunlaenftuacinadnades
slasnemetieannn aenguitny Iiun WanTauess’ Gaduasdszneutnaiueaiiuszneudaamsflansenta fnnau?
Lﬂumﬁ’mmg@%mnmxﬁm’mmmmhmi@@ﬂqméﬁu&mwm%mxﬁﬁqmﬂLsﬁm‘a"wmﬂwﬁﬂﬁ” (Asgarirad et al.,
2010) @sTuedn Aegnsiiivaflansendailuesilezney famauRduasiueyyadass oa Al et al. (2018)
Iiinnmasesnzianaiadienylng Ajuga bracteosa luans MS saufuansarupmaaiRu A lunga
lalnlediy  Wednmansuszneumingi wudn  ileidessulnsfidadluemsianangnnsziuliiAnaauiien
uaziinisairsansiuednifindy  (fesanniewlnl phenyialanine ammonia lyase  (PAL) ﬁﬁwﬁwﬁmuqmma‘
'5\1Lmﬁmﬁlu@aﬂgﬂﬂizﬁﬂﬁ@uqﬁmﬁuﬁu anssnueayyadasyanlsziniine as iy Anetflunduafiusens
Lﬂumaﬂixﬂfauﬂixmwmfa?’ﬁu@ﬂm‘?ﬂ@’fﬂfmmizﬁvx‘imew’muﬁﬁ%éﬁmmxﬁ (mevalonate - pathway) ﬁﬁlaﬁﬂmmmﬁ
mandaingn (Georgiev et al., 2011) 59 Mahato (2000) I#eBunefnmuantfivasarsgn tiufiaansnazane |47l
fvnezantida wuannuBnnilusesitg Lm‘V@wﬂi”ﬂfauuiﬂmmwmusﬁ@u Tnanssznanfinanaundedudaud
AuantRIduan e uayadss ANNANIMARBIASidiaenAdaafunI BNy Olszowy and Dawidowicz
(2018) ﬁié’v‘fﬁmiﬂi:@uﬁ%miwm@ﬂuqméﬁuﬁzﬂﬂ%@%mz WU41 35 DPPH waz ABTS NAanumsnzanlun1smagey
iasanidluiafiazaon  maid Hannualusgy  uavldszazioanlunislinaeiliung Astlonldivatnaunsmane
uiREaU Mohan et al. (2011) lénmasesmzanaiieiie B. monnieri luans MS daaiu TDZ dadne
nseneiuuasnouiiaunisaiheansiueyyadass Imﬂmmimmmfaquﬁmiﬂum 813 ABATTAYEAE DPPH WL91
Lﬂmlfnummiﬂum Wity 71.17% sn\nﬂu”lﬂ'luwmmmmnmmmm@mm\m waz Ahmed et al. (2019) lAaBunadn

al

‘E]‘Vlﬁﬂ']‘im_l?_l\i DPPH Hanudusiugiuninnas TPC ilesann TPC iWunguansilszneufluedniidudaiingn fa siang
a13ABATY (free radical) 1e TPC Hffunnuingeau wlefidusnisdudsasiingeniuliduii

AgUNAaNSANEN
AMNNINARBNLITANENATI8941T TDZ slanisiasayiiuinuazanssinuayyagass lusunsuil wudd Fuitaiile
drudaasdunsufinliiiin TDZ mmwmumummﬂwmmqumﬂumiuﬂﬂmmﬂwuﬁ WAZ NIILFEN TDZ Audndy
0.4 mg/L luems MS ummsmmu‘lﬁmLL@wﬂimwﬁmwmmmimu@uu@ammamm wanzansanisi i e
tezlaminianisunne
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