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Effect of Kinetin and IAA on Growth and Antioxidants in Bacopa monnieri
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Abstract

Brahmi (Bacopa monnieri) is not only aquarium ornamental plant but also is used as folk medicine.
In order to control constant quality, the tissue culture of Brahmi was applied. Semi-solid MS basal medium
supplemented with auxin (indole-3-acetic acid ; IAA) at concentrations of 0, 0.1, 0.2 and 0.3 mg/ L
with combination of cytokinin (furfurylaminopurine; kinetin) at concentrations of 0, 0.5, 1.0 and 1.5 mg/ L
was evaluated. Then, the axenic tissue were cultured on those media. The result showed that medium
supplemented with kinetin 1.5 mg/L could induce maximum height as 80.74 + 4.10mm. The highest
number of branches of 12.67 + 0.91 was recorded at the combination of 0.1 mg/L IAA and 0.5 mg/L
kinetin on MS media.The highest fresh weight and dry weight as well occurred on medium
with combination of 0.1 mg/L IAA and 0.5 mg/L kinetin. Subsequently, antioxidant activities were determined
from ethanolic extract by three methods: total phenolic compounds (TPC), DPPH (1,1-diphenyl-2
- picrylhydrazyl radical) and ABTS (2,20azinobis-(3-ethylbenzthiazoline-6-sulfonic acid). The highest

antioxidant activity was recorded at concentration of 0.1 mg/ L IAA combined with 1.5 mg/ L kinetin.
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1. MamagaLiiam B odlueariann (total phenolic content; TPC) annsnilagds Folin- Cio-
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2. NMINARBUANINANNITN LUNIFUDUABATY 2,2-diphenyl-1-picrylhydrazyl (DPPH) tagiansarin
1B1nns 0.3 Radans inadlu DPPH Anadinds 0.1 mM 1Bunas 0.5 Radans nanliidniudneieies vortex
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[(AbsDPPH —AbsDPPH#N341A) x 100] /AbsDPPH )
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Figure 1 Effect of IAA and kinetin on height (mm.) of Bacopa monnieri.
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Figure 2 Effect of IAA and kinetin on branch (number) of Bacopa monnieri.
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Figure 3 Effect of IAA and kinetin on fresh weight (A) and dry weight (B) of Bacopa monnieri after 6 weeks.
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An 44.21+0.27 lulasnfusiansu (Figure 4) Fagnatlazneuiuednifluansmnuelas nﬁﬂqﬁﬁﬁmﬁqmm:ﬁ
{11 phenylpropanoid LazTmTTitlesRufanan12zieFan (Dixon and Paiva,1995) mm@jmﬁ”lﬁ?u
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Figure 4 Effect of IAA and kinetin on total phenolic compound (TPC) of Bacopa monnieri.
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Figure 5 Effect of IAA and kinetin on DPPH scavenging effect (%) of Bacopa monnieri.
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Figure 6 Effect of IAA and kinetin on ABTS radical effect (%) of Bacopa monnieri.

GE

annIsnaedAnEINaTessTAuAYINdnduUsige] 989 IAA S9N Kinetin slen1sWRININSATALIR
gawmssnuliinnandifiuann 6 zﬁ“ﬂmﬁmm‘%mLﬁu‘immwaimmﬁwwmﬁ “lummsﬁw’ﬁmm MS Tliiist 1AA
0 Na@nFuFeans $9NMTL kinetin 1.5 HaaniNAeang mmmﬁnﬁﬂﬁﬁmmm@qmnﬁ'@mﬁﬂ 80.74+4.10
uaz IAA 0.1 faAnSuseARs $ai kinetin 1.5 daaniusedns annsninsmuauislffae 12.67:0.91 fs
dauAniminanuaziwinudsaasldenvnsiiia 1AA 0.17aAN5uReARS 93U kinetin 0.5 Hadn3usieans
ilesann i Funautiosusliuamiamiy

nadueysadaszannansatanaailunistinaziia 3 33 Wur TPC, DPPH uaz ABTS flqviadnu
auyadarZlRfandnduaed 1AA 0.1 AeAnfusioans sauiy kinetin 1.5 Aaaniusioans

LANA13D19DY

IY T ANALAIGUNT. 2556, WINH mguiwu‘ﬁ@mmwaum FITNANARATINTANT 13(4): 554-560.

Ali, M.B., KIW. Yu, E.J. Hahn and K.Y. Paek. 2005. Differential responses of anti-oxidants enzymes, lipoxygenase activity,
ascorbate content and the production of saponins in tissue cultured root of mountain Panax ginseng CA Mayer and
Panax quinquefolium L. in bioreactor subjected to methyl jasmonate stress. Plant Science, 169(1): 83-92.

Bhattacharya, S. K., A. Bhattacharya, A. Kumar and S. Ghosal. 2000. Antioxidant activity of Bacopa monniera in rat frontal
cortex, striatum and hippocampus. Phytotherapy Research. 14: 174-179.

Deepak, M., G.K. Sangli, P.C. Arun and A. Amit. 2005. Quantitative determination of the major saponin mixture bacoside A
in Bacopa monnieri by HPLC. Phytochemical Analysis. 16(1): 24-29.

Dixon, R.A., and N.L. Paiva. 1995. Stress-induced phenylpropanoid metabolism. The Plant Cell 7 (7) : 1085.

Li, H. B., C.C. Wong, K.W. Cheng and F. Chen. 2008. Antioxidant properties in vitro and total phenolic contents in methanol
extracts from medicinal plants. LWT 41: 385-390.

Lim, Y.Y. and J. Murtijaya. 2007. Antioxidant properties of Phyllanthus amarus extracts as affected by different drying
methods. LWT. 40: 1664-1669.

Mathew, J., J. Paul, M.S. Nandhu and C.S. Paulose. 2010. Bacopa monnieri and Bacoside-A for ameliorating epilepsy



NNIANTINHATNIZABNLNAN 83

associated behavioral deficits. Fitoterapia. 81: 315-322.

Murashige, T. and F. Skoog. 1962. A revised medium for rapid growth and bio assays with tobacco tissue cultures. Physi-
ologia Plantarum 15 (3): 473-497.

Naik, P. M., S. H. Manohar, N. Praveen and H. N. Murthy. 2010. Effects of sucrose and pH levels on in vitro shoot regener-
ation from leaf explants of Bacopa monnieri and accumulation of bacoside A in regenerated shoots. Plant Cell Tiss.
Organ Cult. 100: 235-239.

Nilsson, J., D. Pillai, G. Onning, C. Persson, A. Nilsson and B. Akesson. 2005. Comparison of the 2,29-azinobis-3-ethylben-
zotiazoline-6-sulfonic acid (ABTS) and ferric reducing antioxidant power (FRAP) methods to asses the total antioxidant
capacity in extracts of fruit and vegetables. Mol. Nutr. Food Res. 49, 239 — 246.

Rastogi, S., R. Pal and D.K. Kulshreshtha. 1994. Bacoside A3-A triterpenoid saponin from Bacopa monniera. Phytochem-
istry 36: 133-137.

Russo, A.and F. Borrelli. 2005. Bacopa monniera, a reputed nootropic plant: an overview. Phytomedicine 12: 305-317.

Singh, H.K. and B.N. Dhawan. 1997. Neurophychopharmacological effects of the ayurvedic nootropic Bacopa monniera
Linn (Brahmi). Indian J Pharmcol 29: 8359-8365.





