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Evaluation of the callogenesis of Centella asiatica, a medicinal plant
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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.

Key words. auxin, cytokinin, secondary metabolites, tissue culture

Received 20.04.2022/ Revised 03.06.2022/ Accepted 21.06.2022/ Published 20.03.2023 AACATANAZ NSRS TAN SRTRAVA R ENSSRWAL SRTER VAR s TR L SRTERTAR X BN

289/YA4


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.5.7
https://system.khu.ac.ir/nbr/article-1-3541-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1401.9.4.5.7 ]

Heidargholinezhad et al. Evaluation of the callogenesis of Centella asiatica

2,4- pd y S e Vs NAA ) 5005 (Lo B Lol oo
Cw! 0592 (M)é °LY) J;%HS (3] 6‘).: .Iaw u.)).)s.é D

slooyge 90 OISl oo,y o (Bangaru et al., 2010)
oo Ogmilimg SiS g uglS p (alS Alise
L (ops AVEY) Cuglls Wl gliee oV olitn ]
2,4—)1¢fo;‘}3£\' L5‘5L>-1\/[S Ja.:.z.a)o Sﬁ Lgadys
oS Jamo ;0 0088 Canny w YL Bk 5l g al s D
o) S ke VLol 2,4-D i 6 S L Vo5l
ol Cawsay p,8 IVY Sias oy b ooy Kin) oS
=S5 51K o858, .(Suathian et al., 2010)
2> S s digaiin, 5l sl wdss sl NAA 5 BAP
9 BAP )| salatul sls QL...,.) C"L“" IV ‘S)L)))‘ GMUT
MS et Lms 4o 5o S eke ) clile s NAA
Hoang ) ceul ooy wolS adss glp lae o el
Sy dgeiyy, 5l lasdlas ;o .(Loc & Nguyen, 2010
ol Gl gl 2,4-D i) op)S e ¥ g BAP J
S oezes (Arumugam et al., 2011) oo oJdy
s BAP 5l alies glacuS 5,0 Sy digein, 5l (3,155
IS e L s eslinul gllS Wi sl NAA
)Yjﬂﬁ)im YV/SA L) RYAA+ o‘fo.ibcb BA )Yyﬁ)im Y/fY
Oy Sy Ay g 00D (il ola el NAA
erlie CuinS b wgllS oyl a5 o ,T adsi glosgdyes b
, (Bibi et al., 2011) azals 1, L1550 collB § axisls
2 @il JslocaS s wisSbl gl oy
M‘&M}‘Je%‘ 9 BAP L) o‘)..o.b MS s .Iaw
e Sl il S e\ Clle s AAA)
ole ols 155 4 a>¢L (Komar et al., 2012) s oy
A W3 e gey98 90 G 5 ST ond
e o Jed LB mls ool 5l alg oolitwl a5 sxiwn
Lyl o iS5 5 bl el azdls s
Uy 5 LS slbgge,on 5l eolatul 4 slasesiygs
iy S Jsbo 3 Gsmge il 4 el sy el
5 eolanul e (Akbas et al, 2009) <ol
Slaggerge Hlaie 5 o) 4 (2B leeaiS s
st ol wgllS oyl ol Sy oS L5l
Ol g ARSI (S g e Hpa 4 (S 4l
Bhaskaran & ) ogd o com |, Sy odg byl oo
Sy Bile;l  yls s (Smith, 1990
Pt 3 1y s GlLS s 335 1)l L slacuptis

Sl 30 GBS (e g o135 5 o

4o Jdio

Centella asiatica (L.) Urb. _ale ol b Jlazoss] g )loelS
Pl 5 P ST 4 4z L (Apiaceae) ld S o |
Elgl loyo yo aisds 5l g cunl coenl slyls 5551 L gg)le
Olpl Jled (og ol (0l (285 oo 5115 o3liiul 590 ags Lo
Jalili & ) sgice il J3l OYE o Boee a5 col
Ll o ile 665 ol (wlizalS s 5l (Jamzad, 1999
% 0dkg) 9 S plAes (hpaiS S djads ) oo Joe 50 iy,
oLS wlus 5 (Mozaffarian, 1983) cul ol sl ail>
wilizie (5laay 5955 (g realS o 395) Loadgigdle Jals
wyjgenly wyjpelSole wypslliin wyjsSlul) sy
BYC YL VO P VOV L VPCEOVRPR VOSSR VOV [ keS|
wlS pl Lol ol s (1999; Greunwald et al., 2000
Syl slaas ;oSS Slitie plo g ol S 0le el S5La]
&lp olS cnl 5 ailoo ayjpmlSole 5 w5eSilenl (b 5 5
S lon rileg) (lbon Son Glaglen Gl
;o (Kuhn, 2000) 55i oo oolitul (g md § &0 (Sin
Sl gl 000 1 Sud g saiS o> lgicar 55 1og,e] b
St 9 o= MBSk (hem armd gl (ihe g (orae
o Jl ol s (Kuhn, 2000) ool co ooliiwl alsl>
oS b 5l pol 0yed )0 3lse Sy @yl LS
lizee mlio ;0 5039 H55UsS Slge () il Wigd oo oy
3 90w 3l g Ngyee B 18 5 5l shae (0g)ls wiile
Sl S8 arg sj5e spglden 5 SislsSSen
.(Maziard et al., 2011)

ab) leoaiS i (n St 5l S g 5 S
Glaiadigys ciS o Jolwpends 5 S50 5 oL
Sr9po S8l ciS Lo ;0 woll5 Wl jslatedy (S g
o S)) 4.)940.))%) )l GLAAAAJ\_)" oLﬁf o LS“’)‘; o !
Gilie glacdile 5 (MS) oS sSal § Kbl yge caisS Lo
«BA) RTINS PS50
oolatwl (2,4-D) (50,5855 3 (NAA) awl Sl dlias
Lhow o 20 wellS ppcwlin ol lis mls g8
w5 w2, .(Nath & Buragohain, 2005)
MS ciiS e b gatine i (5 0,5 aigely,

290/Y4 -


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.5.7
https://system.khu.ac.ir/nbr/article-1-3541-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1401.9.4.5.7 ]

Nova Biologica Reperta 9(4): 289-295 (2023)

039 e 5l e i NAA 3 BAP Gilises 7w sl)lo
o3ld Fwly sladigaisy, olass (5,50 slowsdS IS Jld
MWl b B 5o 35 &0 4 Gialejl s Jol>
gy g LSS e 50 5 ol plail 1SS il b (Bolas
SAS [l53le 5 5l beools Jdobgay o jalaie 45 .0u0,5 cuisS
O Plas g3l Gk 5l b nSiloe dslis g oolizul

Al pll (LSD) Slo sxe

bz slalost plee p0 Sy slaaisain; oS 5K
Chdigain ) ain S CundS Gl (A S 0 glite
2 eSSk 0 g BAP ) 5 oS Lo VB S5 0 Sy
eSien plot oot b 3 aizils liomslS NAA 2
et 5l laml aigady, ol oy ol wellS 59, YF LA o
hssim S 5y b eSS & 3y i
slo jey FoocldS 5l am ol 00 sl ey a5 WSS
) lomslS a5 5 5 5y sl Wl s ol Sl
Al edslin jeSde Clae e ;0 s Lo DS 4 0l
zobw ool las eeols Luibjly aies 51 Jol> bl
C.la.w 5o o0l @R Slas GAL@; ).:NAA 9BAP iz
Ao ol wlolyy () Jguz) el o gime ao 0V Jleis]
VO oS 5 0ol gy Slio (poled 5o laed Gy (eSlee
Sl ooyNAA)»..J))‘n;‘_AM N 5BAP)~J).)r=)fé~o
Foiy oy Yooy LudlS W s s 5 im lils oS
Y Jeaz) 09 (e b VIFO) gl had 4 (0,5 V/TOV)
O90,98 90 31 ley oo oolawl sl lis b pw, p (BY JSi
Sl g 09 b ol SlamdllS JoSis 0 NAA 5 BAP
a )MNAA l) o|).o.m BAP A )Lo.u ] ).:54) u}ugao
Shoolaiwl )8 oy 8L LK pew ol w5 oy
Lg o‘).‘on (J.».J » (b)fu;L.a Y0 9 Y/b) BAP ).:YL C?“a"’
Sl g Bl e M eellS wdg Rl e NAA
525 b IS A5 o4 e o 85 juris (Sl g5
pS ke ¥ g VI NAA 5L zohu 5l oolanul B,b3l .ays 3
b wellS S, poss el BAP L oolon b oles a0 (0
6‘09@‘3 [ o)..u)»..w g_i:) L®) @Lﬁbwsﬂf lJ..u‘ uLo.b )‘ 9 03
e oleiye Sy gledigaiyn, (CV SG) al adg
Ll wo,S adg usllS LS slagyse s gl glocais
cble ogllae S5y 9 Sdb (s b (plageglS prals sl n
A8 lasre )0 ] o Hls yge,e0 ol 5l oad colasul
DY JS0) 95 0y (ougllS 5 (950

OF 1) YARYAD F o )lods @ alo i) psle 1o g sloasly

Debnath et ) sges adgs cawlio cutS g Llado b g Jguad
O5JED) (o lalE sbosl jslateds S il 5l .qal., 2006
SleS 5 nle s aslgbedalie wlss uzee 5 ol «
olge 4y a>g5 L .(Sharafi, 2008) ssi o oolitw! side
8l cunS gy 5l eolanwl b LS;LB..:..;;.:T 30 Aaiyl 0,390
31y olse oul (G g Gloy slacasguze &, L ol o
slodple e b 5 0,5 oy aBil;l Lyl
olids ol Jb o ol oldl 1y olS pl agil
Olpl jo olE cpl glaiads jg,0 S b alayl, ;o (s0ga0
uL».»S).) )‘ (o U»}HS Py L5’L>L)T )| 9 Cowl ool ’bl.?u‘
Bas b pols gaasd wal olS cpl 0 0ezge aied))]
Mg psbie 4 Qlitol Cdl S g gilodng
5 okS 0)ige Slye wgi ohg 4 sum Slllhe sl slS

el o planil Loy T 3l

o 59 9 dlge

5 atd O oKtils (L3550l ARSI lits T olS

Olste a oSy 5lage S yslamz o uys sl 5
laiedng;s caS lulpd 5o gl adg lp wgeiin;
gyt 5l dadigain ) (0,5 oyl sl ol oslizul
Ve JSITL Sl g oltws 5 50 coansd Slge 5 oI L
Ao, VO s IS gd Jolows 5 a sl Ve Dok a4 ws o
Ol L babgasp, coles ,o 008,518 aids 10 Sow 4
Bod iSOl aide 0 Gae an L aw il e
MS cis e g5, 2 1,57 B o byl sls
Jole pH L JLST o) 0 6,5 A 45,500 o0 ¥ (6lyls
oS ke VIO VIO NID ) I8 o e i L O/A
S eo Y 5 ) 0 /Y o gl miy s BAP o
celw A g olidg, celw V8 (5,55 0,90 0o NAA , ]
e V0 las jo SV e jes e b L (L
3,90 ,lugd aan ;o bdigaiy, Wad cis o 5 sole
Jlesd 2 50 2wl SLel gg, i 5 a5 158 b))
50 59, W cndS 5l an bdiged ), ooled 90,5 cilosl
9, Froodd8 Sla wad sl ogl 5 alie L
oLl sla Shg g gl hd 505 (@l se)e
Sl 2 00 @hoeslls weye 2,8 L8 bl 050 o
ools lzs 1y Jlas 550 Gt a5 Sladigasy ) olosd gpnds
Sae ;3 (S0 rs g S sbhaisein, S sl oy
sloslers 5o gl k8 5 5055 (efilee el Comaay ) -

291/y4)


https://dor.isc.ac/dor/20.1001.1.24236330.1401.9.4.5.7
https://system.khu.ac.ir/nbr/article-1-3541-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1401.9.4.5.7 ]

Heidargholinezhad et al. Evaluation of the callogenesis of Centella asiatica

Sl 30 GBS (e g o135 5 o

(ool Gl 50 eud quyp Slao Dlay po (r:Sils il ly 4325 =Y Jgu
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°
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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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