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Evaluation of the callogenesis of Centella asiatica, a medicinal plant

Fereshteh Heidargholinezhad'!, Yousef Hamidoghli', Valiollah ghasemiomran? & Pouria Biparva’

"Department of Horticulture, Guilan University, Rasht, Iran, >Tabarestan Institute of Genetics and Biotechnology, Sari,
Iran, *Department Basic Sciences of Sari Agricultural Sciences and Natural Resources University, Sari, Iran
Correspondent author: Fereshteh heidargholinezhad, f.heidargholinezhad2021@gmail.com

Abstract. Centella asiatica, is well known to be a valuable medicinal plant for producing valuable compounds such as
asiaticoside, asiatic acid, madcasoside and madcasic acid. The plant is believed to improve memory, lower blood pressure,
be a strong antioxidant and anticancer. Therefore, it is important to optimize tissue culture methods in order to facilitate the
extraction of medicinal compounds, gene transfer as well as improvement of medicinal properties of the plant. Calli
prepared from various medicinal plants can be used to increase the amount of medicinal compounds in the cell suspension
culture and gene transfer. The aim of this study was to investigate the effect of different concentrations of two hormones,
BAP and NAA, on leaf explant for callus initiation, as one of the important sources of secondary metabolites production.
For this purpose, leaf explants were treated with 6 different concentrations of BAP (0, 0.5, 1, 1.5, 2.5, 3.5 mg/L) and 5
different concentrations of NAA (0, 0.25, 0.5, 1, 2 mg/L). The results of this study showed that the best callus was
obtained by the combination 1.5 mg/L of BAP and 0.5 mg/L of NAA, resulting in the leaf explants with callus induction of
100%, fresh weight of 1.457 gr and callus diameter of 1.459 cm. The results showed that two hormones of BAP and NAA
have synergistic effects on the increase of the quality and quantity of the produced calli.
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Tablel- Analysis of variance of mean square related indices with tissue culture of Centella asiatica.

Mean square

Sources changes DF Time of beginning callus callus Fresh weight Callus
induction induction diameter
BAP (A) 5 266.352™" 0.503™ 0.869" 0.425™
NAA (B) 4 184.158"™ 1.448™ 4.017™ 0.953™
AxB 20 106.355™ 0.097" 0.114™ 0.146™
Error 150 4.583 0.0102 0.005 0.004
Total 179
CV (%) 15.85 12.91 10.95 7.55
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Table 2- Mean comparison of callogenesis in Centella asiatica.

BAP NAA Time of beginning Callus induction Fresh wieght Callus diameter
(mg/L) (mg/L) callus induction (%) (gr) (Cm)
0 0k ol on 0°
0 0.25 15.5¢ 26.66 " 0.409 0.83 1iikim
0.5 12¢ 30 hi 0.4041 0.789™
1 11.33« 50 &f 0.547M 0.871hiik!
2 11.33« 56.66 ¢ 0.582" 0.88 1hiik
0 19.66M 26.66 " 0.251k 0.608"
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0 18.33h¢ 30 hi 0.117™ 0.805kIm
1 0.25 12.66¢ 30 0.47 0.823ikim
0.5 gb 1002 1.025b 1.162°
1 12.54 66.6 bede 0.971bed 0.9614¢f
2 15.66° 73.3% 0.968¢de 0.953fe
0 16% 46.66 ¢ 0.2108 0.869Mik!
1.5 0.25 124 46.66 ¢ 0.882¢ 0.789™
0.5 78 100? 1.457% 1.4592
1 9be 70 bed 0.972b¢d 1.039¢
2 15.5¢ 76.66 ° 0.985bd 0.971¢def
0 21.33 21.661 0.12™ 0.796 'm
2.5 0.25 13.5% 50 &f 0.787f 0.823iKim
0.5 9.5 902 1.058° 1.146°
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0 24.33i 30 M 0.128m 0.801'm
35 0.25 17.5hef 46.66 ¢ 0.781f 0.804!m
0.5 16.83f 73.3 b 0.9314 1.029¢
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2 19.66M 66.6 bede 0.9074 0.856hiikim
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In each column, the means with a common letter are not significantly different at 1% probability level base on the LSD analysis.
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Figurel. A. Callus induction from leaf explants. B. Callus formation on 1.5 mg/L BAP + 0.5 mg/L NAA. C. Formation
brown calli in levels 1 and 2 mg/L NAA. D. No callus formation on control medium.
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