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A\str[]t  

Acorus calamus L., cm [ f_[^cha [lig[nc] g_^c]ch[f jf[hn nb[n jli^o]_m joh-

a_hn [lig[nc] lbctig_m nb[n [l_ p[fo_^ qilf^qc^_ [m [h cgjiln[hn b_l\[f 

g_^c]ch_ [h^ cm ih_ i` nb_ g[ch chal_^c_hnm ch m_p_l[f jifsb_l\[f `ilgof[-

ncihm om_^ `il h_olifiac][f [h^ g_n[\ifc] ^cmil^_lm. Tb_ jl_m_hn chp_mnca[-

ncih [cgm ni ^_p_fij [h _ffc]c_hn jlini]if `il in vitro gc]lilbctig_ ch^o]-

ncih ch A. calamus `il nb_ f[la_-m][f_ jli^o]ncih i` ^cm_[m_-`l__ jf[hncha 

g[n_lc[f `il ]igg_l]c[f joljim_m. In vitro ^_lcp_^ mbiinm q_l_ chcnc[n_^ ih 

MS g_^cog mojjf_g_hn_^ qcnb ^cff_l_hn ]ih]_hnl[ncihm i` mo]lim_ [fih_  

(3–10 %) [h^ ^cff_l_hn ]ih]_hnl[ncihm i` mo]lim_ (6 % [h^ 7 %) qcnb p[lscha 

]ih]_hnl[ncihm i` BAP [fih_ (0.5–2 ga/L) [h^ ]ig\ch[ncihm qcnb IAA         

(0.5 [h^ 1 ga/L) [h^ NAA (0.5 [h^ 1 ga/L) q_l_ ][llc_^ ion `il nb_ gc]lilbc-

tig_ ch^o]ncih _rj_lcg_hnm. Ih ^cff_l_hn ]ih]_hnl[ncihm i` mo]lim_ om_^, 

b_[fnbs [h^ ^cm_[m_-`l__ gc]limbiinm i` A. calamus q_l_ i\n[ch_^ ch MS 

g_^c[ mojjf_g_hn_^ qcnb 7 % mo]lim_ `iffiq_^ \s 6 % mo]lim_. Tb_ bcab_mn 

mbiin f_hanb (24.79 ± 0.03 ]g) [h^ gc]lilbctig_ mct_ (4.98 ± 0.03 ]g f_hanb 

[h^ 399.60 ± 0.37 ga `l_mb q_cabn) q_l_ i\n[ch_^ ch MS mifc^ g_^cog moj-

jf_g_hn_^ qcnb 1 ga/L BAP [h^ 0.5 ga/L NAA qcnb 7 % mo]lim_ `iffiq_^ \s 

nb_ m[g_ bilgih_ ]ih]_hnl[ncih qcnb 6 % mo]lim_ (mbiin f_hanb-23.68 ± 

0.03 ]g, gc]lilbctig_ f_hanb- 4.68 ± 0.03 ]g [h^ `l_mb q_cabn i` gc]lilbc-

tig_-376.60 ± 0.57 ga). Tb_ ^_p_fij_^ jlini]if ][h \_ om_^ `il f[la_-m][f_ 

jli^o]ncih i` ^cm_[m_-`l__ jlij[aof_m qcnbion liincha [h^ []]fcg[nct[ncih 

[h^ _hb[h]_ nb_ jli^o]ncih i` nlo_-ni-nsj_ jf[hncha g[n_lc[f.  

 

K_ywor^s  

A. calamus ; gc]lilbctig_; mo]lim_; jf[hn aliqnb l_aof[nilm   

 

Intro^u]tcon  

Acorus calamus L., cm [h cgjiln[hn [lig[nc] g_^c]ch[f gihi]insf_^ihiom 

j_l_hhc[f b_l\ \_fihacha ni nb_ `[gcfs A]il[]_[_. Tb_ jf[hn cm m_gc-[ko[nc], 

^cmnlc\on_^ ch nb_ g[lmbs [l_[m i` n_gj_l[n_ ni mo\-n_gj_l[n_ l_acihm [h^ 

cm ]iggihfs ehiqh [m ‚Sq__n Ff[a‛ il ‚B[]b‛ (1-4). N[nol[ffs, nb_ g_^c]c-

h[f b_l\m [l_ ^cmnlc\on_^ ch nb_ bcab-[fncno^_ l_acihm i` Ih^c[, jl_^igch[hn-

fs ch nb_ mq[gjm, mnl_[gm [h^ g[lmbs [l_[m i` Hcg[f[s[h [h^ mo\-

Hcg[f[s[h l_acihm, M[^bs[ Pl[^_mb, K_l[f[, Ah^bl[ Pl[^_mb, Amm[g, 

Cbb[nncma[lb, T[gcf N[^o, K[lh[n[e[, _n] (2-5). Tb_ lbctig_ cm nb_ gimn 

]iggihfs om_^ j[ln i` nb_ jf[hn `il g_^c]ch[f jl_j[l[ncihm [h^ gil_ nb[h 

145 ]b_gc][f ]ihmncno_hnm q_l_ c^_hnc`c_^ `lig nb_ g_^c]ch[f b_l\. Tb_  
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FELIX ET AL   2  

bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

g[dil ]b_gc][f ]ihmncno_hnm ch]fo^_ jb_hsfjlij[hic^m (α-

[m[lih_, β-[m[lih_, _oa_hif, cmi_oa_hif, _n].), mn_lifm, 

nlcn_lj_h_ afs]imc^_m, nlcn_lj_hic^ m[jihchm, m_mkocn_lj_-

hic^m, gihin_lj_h_m [h^ [fe[fic^m (4-7). Tb_ jf[hn cm om_^ 

ch nb_ nl[^cncih[f msmn_g i` g_^c]ch_ (Ih^c[h [h^ Cbch_m_) 

`il nb_ nl_[ng_hn i` _jcf_jms, g_hn[f [cfg_hnm, ]blihc] 

^c[llbi_[, ^sm_hn_ls, \lih]bc[f ][n[llb, chn_lgcnn_hn `_-

p_lm, ]ioab, nbli[n cllcn[ncihm, \lih]bcncm [h^ nogilm (8-

12). Tb_ ^lc_^ lbctig_ i` nb_ jf[hn cm qc^_fs om_^ `il nb_ 

jli^o]ncih i` m_p_l[f [solp_^c] jifsb_l\[f `ilgof[ncihm 

`il nb_ nl_[ng_hn i` h_olifiac][f [h^ g_n[\ifc] ^cmil^_lm 

(4, 13, 14) [h^ cm [fmi om_^ ch `ii^ jli^o]nm [h^ [f]ibifc] 

\_p_l[a_m [m [ `f[pilcha [a_hn (9, 15).    

 Ih Ih^c[ [fih_, 500–1000 g_nlc] nihm (MT) i` nb_ 

^lc_^ lbctig_ i` A. calamus [l_ nl[^_^ [hho[ffs `il nb_ 

jli^o]ncih i` jifsb_l\[f `ilgof[ncihm [h^ Asolp_^c] 

jl_j[l[ncihm (16). Fil g_^c]ch[f jl_j[l[ncihm ch Ih^c[, 

\ofe ko[hncnc_m i` nb_ lbctig_m q_l_ b[lp_mn_^ `lig cnm 

h[nol[f b[\cn[n [h^ f_mm_l ko[hncnc_m q_l_ a[nb_l_^ `lig 

]ofncp[ncih [l_[m (5). N[nol[ffs, nb_ jf[hn cm p_a_n[ncp_fs 

jlij[a[n_^ \s g_[hm i` lbctig_ ]onncham [h^ cm ncg_-

]ihmogcha `il g[mm ]ofncp[ncih \_][om_ i` nb_ mfiq 

aliqnb h[nol_ i` lbctig_ ]onncham (17) [h^ nb_ lbctig_m 

om_^ `il p_a_n[ncp_ jlij[a[ncih [l_ mom]_jnc\f_ ni ^cm_[m-

_m nb[n ][om_ ncmmo_ m_h_m]_h]_ [h^ ^_a_h_l[ncih i` nb_ 

jf[hn. Si, nb_l_ cm [ h__^ `il f[la_-m][f_ jli^o]ncih i` ^cm-

_[m_-`l__ A. calamus jf[hncha g[n_lc[f `il ]igg_l]c[f jol-

jim_m. Tb_ jl_m_hn mno^s `i]om_m ih nb_ in vitro gc]lilbc-

tig_ ch^o]ncih ch A. calamus oh^_l nb_ ch`fo_h]_ i` ^cff_l-

_hn mo]lim_ ]ih]_hnl[ncihm [fih_ [h^ ^cff_l_hn ]ih]_hnl[-

ncihm [h^ ]ig\ch[ncihm i` jf[hn aliqnb l_aof[nilm (PGRm) 

qcnb ^cff_l_hn ]ih]_hnl[ncihm i` mo]lim_ omcha MS mifc^ 

g_^c[.   

 

M[t_rc[ls [n^ M_tbo^s 

Establishment of culture        

In vitro-^_lcp_^ ^cm_[m_-`l__ [h^ b_[fnbs gc]limbiinm i` 

Acorus calamus q_l_ g[chn[ch_^ ch nb_ in vitro l_jimcnils 

i` KSCSTE-JNTBGRI. Tb_ g[chn[ch_^ _rjf[hnm q_l_ nl[hm-

`_ll_^ ch bilgih_-`l__ Mol[mbca_ [h^ Seiia (MS) g_^cog 

]ihn[chcha 3.0 % (q/p) mo]lim_ [h^ mifc^c`c_^ qcnb 0.65–  

0.7 % (q/p) [a[l `il gc]lilbctig_ ch^o]ncih _rj_lcg_hnm 

[h^ g[chn[ch_^ `il 1 q__e. Aft_l 1 q__e, nb_ in vitro-

^_lcp_^ b_[fnbs gc]limbiinm i` A. calamus q_l_ om_^ `il 

gc]lilbctig_ ch^o]ncih _rj_lcg_hnm.  

Microrhizome induction in A. calamus        

Ih nb_ `clmn _rj_lcg_hn, in vitro-^_lcp_^ mbiin _rjf[hnm i`  A. 

calamus [jjlircg[n_fs 3–5 ]g ch f_hanb q_l_ ]ofnol_^ ch 

MS \[m[f g_^cog `il [ q__e. Fil nb_ jl_fcgch[ls gc]lilbc-

tig_ ch^o]ncih _rj_lcg_hnm, nb_m_ in vitro mbiinm q_l_ 

chcnc[n_^ ch MS g_^cog mojjf_g_hn_^ qcnb ^cff_l_hn ]ih-

]_hnl[ncihm i` mo]lim_ (3–10 % q/p). Tbcm _rj_lcg_hn 

b_fj_^ ch ]ih`clgcha nb_ []]ol[n_ mo]lim_ ]ih]_hnl[ncih 

l_kocl_^ `il aii^ gc]lilbctig_ ch^o]ncih. B[m_^ ih nb_ 

`clmn _rj_lcg_hn l_mofn, MS g_^cog ]ihn[chcha 7 % [h^       

6 % mo]lim_ q[m mojjf_g_hn_^ qcnb ^cff_l_hn ]ih]_hnl[-

ncihm i` BAP (0.5 [h^ 1.2 ga/L) [fih_ [h^ ^cff_l_hn ]ih]_h-

nl[ncihm i` BAP (0.5 [h^ 1 ga/L) ]ig\ch_^ qcnb NAA (0.5 

[h^ 1 ga/L) [h^ IAA (0.5 [h^ 1 ga/L) q_l_ om_^ ni n_mn nb_ 

_ff_]n i` PGRm ih gc]lilbctig_ ch^o]ncih ch A. calamus. 

MS g_^cog ]ihn[chcha 6 % [h^ 7 % mo]lim_ qcnbion [hs 

PGRm ch]fo^_^ [m [ ]ihnlif.  

Culture condition        

Ihcnc[n_^ ]ofnol_m q_l_ aliqh oh^_l [ 12 b jbinij_lci^ [n 

25 ± 2 °C. Aff nb_ _rj_lcg_hnm q_l_ l_j_[n_^ nbl__ ncg_m 

[h^ i\m_lp[ncihm ih nb_ hog\_l i` mbiinm `ilgcha gc]li-

lbctig_m, `l_mb q_cabn [h^ hog\_l i` gc]lilbctig_m j_l 

mbiin q_l_ l_]il^_^ [ft_l 6 q__em i` nb_ _rj_lcg_hn.  

Anatomical and histochemical studies        

Ah[nigc][f [h^ bcmni]b_gc][f mno^c_m q_l_ ][llc_^ ion ni 
]ih`clg nb_ gc]lilbctig_ `ilg[ncih [h^ ni ]igj[l_ lbc-

tig_ ^_p_fijg_hn. Tbch nl[hmp_lm_ m_]ncihm i` nb_ gc]li-

lbctig_m [h^ ]ihp_hncih[f lbctig_m q_l_ n[e_h `il [h[-

nigc][f mno^c_m. Tbch nl[hmp_lm_ m_]ncihm i` nb_ lbctig_m 

q_l_ mn[ch_^ qcnb Loaif’m ci^ch_ mifoncih (Hcg_^c[, Mog-

\[c) `il 2-3 gch [h^ giohn_^ ih [ af[mm mfc^_ `il bcmni-

]b_gc][f fi][fct[ncih i` mn[l]b. Tb_ [giohn i` icf ]_ffm [h^ 

mn[l]b q_l_ i\m_lp_^, l_]il^_^ [h^ jbinigc]lial[jb_^ 

omcha L_c][ DM [h^ [nn[]b_^ ni nb_ L_c][ DM 2500 nlchi]o-

f[l gc]lim]ij_.  

Statistical analysis       

Ep_ls _rj_lcg_hn q[m l_j_[n_^ nblc]_ [h^ 25 _rjf[hn l_jfc-

][n_m q_l_ chi]of[n_^ qcnb ih_ _rjf[hn j_l ]ofnol_ \innf_. 

Aff nb_ ]iff_]n_^ ^[n[ q_l_ mn[ncmnc][ffs [h[fst_^ \s Ah[fs-

mcm i` V[lc[h]_ (ANOVA) [h^ nb_ g_[hm q_l_ ]igj[l_^ \s 

Doh][h’m gofncjf_ l[ha_ n_mn (j<0.05) omcha SPSS/PC + 4.0 

(SPSS Ih]. Cbc][ai, USA).   

 

R_sults [n^ Dcs]usscon  

Dcff_l_hn ]ih]_hnl[ncihm i` mo]lim_ (3-10 % q/p) q_l_ n_mn-

_^ qcnbion [hs jf[hn aliqnb l_aof[nilm ni ^_n_lgch_ nb_ 

gimn _ff_]ncp_ ]ih]_hnl[ncih ch nb_ ch^o]ncih i` gc]lilbc-

tig_ omcha [h MS mifc^ g_^cog. Mc]lilbctig_ `ilg[ncih 

q[m mn[ln_^ `lig nb_ mbiin \[m_ i` Acorus calamus ch [h 

MS g_^cog mojjf_g_hn_^ qcnb ^cff_l_hn mo]lim_ ]ih]_h-

nl[ncihm. Dcff_l_hn mo]lim_ ]ih]_hnl[ncihm ch MS g_^cog 

mbiq_^ p[lc[\f_ l_mjihm_m ch n_lgm i` jf[hn f_hanb, gc]li-

lbctig_ mct_ [h^ `l_mb q_cabn ch A. calamus. Hcab mo]lim_ 

]ih]_hnl[ncihm ch nb_ MS g_^cog b[^ [ jimcncp_ cgj[]n ih 

nb_ ^_p_fijg_hn [h^ aliqnb i` nb_ gc]lilbctig_. Tb_ 

_rjf[hnm ih MS g_^c[ ]ihn[chcha 4–10 % q/p mo]lim_ jli-

^o]_^ ^cff_l_hn mct_m i` gc]lilbctig_m, qb_l_[m gc]lilbc-

tig_m q_l_ hin ch^o]_^ ih MS g_^cog qcnb 3 % q/p mo-

]lim_. MS g_^cog b[pcha 7 % mo]lim_ b[^ nb_ bcab_mn 

mbiin f_hanb (14.69 ± 0.04 ]g), nb_ f[la_mn gc]lilbctig_ 

mct_ (3.30 ± 0.03 ]g f_hanb [h^ 3.80 ± 0.14 gg ^c[g_n_l) 

[h^ g[rcgog `l_mb q_cabn (298.68 ± 0.32 ga) `iffiq_^ \s 

6 % mo]lim_ qcnb [h [p_l[a_ mbiin f_hanb i` 13.86 ± 0.04 

]g qcnb [ gc]lilbctig_ i` 2.71 ± 0.02 ]g f_hanb [h^ 2.80 ± 

0.23 ]g ^c[g_n_l [h^ 251.36 ± 0.21 a `l_mb q_cabn (T[\f_ 1; 

Fca. 1). Sbiin f_hanb, gc]lilbctig_ mct_ (f_hanb [h^ ^c[g_-

n_l) [h^ `l_mb q_cabn i` A. calamus al[^o[ffs ^_]l_[m_^ 

qcnb nb_ `olnb_l ch]l_[m_ ch mo]lim_ ]ih]_hnl[ncihm (80–

100 % q/p). 

https://plantsciencetoday.online
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 Tb_ l_mofn `il in vitro gc]lilbctig_ ch^o]ncih \s nb_ 

]ig\ch_^ _ff_]n i` mo]lim_ [h^ PGRm mo]b [m BAP [fih_ 

[h^ BAP `ilnc`c_^ qcnb NAA [h^ IAA mbiq_^ mcahc`c][hn 

^cff_l_h]_m ch nb_ aliqnb j[l[g_n_lm mo]b [m jf[hn f_hanb, 

gc]lilbctig_ mct_ [h^ `l_mb q_cabn (T[\f_ 2;       Fca. 1). 

Sbiin \o^m ]ofnol_^ ch MS g_^cog mojjf_g_hn_^ qcnb 1 

ga/L BAP [h^ 0.5 ga/L NAA qcnb 7 % mo]lim_ l_mjih^_^ 

\_nn_l ch n_lgm i` gimn j[l[g_n_lm l_]il^_^ (mbiin f_hanb

- 24.79 ± 0.03 ]g; lbctig_ f_hanb- 4.98 ± 0.03 ]g [h^ `l_mb 

q_cabn- 399.60 ± 0.37 ga) `iffiq_^ \s 1 ga/L BAP [h^ 0.5 

ga/L NAA qcnb 6 % mo]lim_ _rbc\cncha [h [p_l[a_ mbiin 

f_hanb i` 23.68 ± 0.03 ]g, mct_ i` 4.68 ± 0.03 ]g f_hanb [h^ 

`l_mb q_cabn i` 376.60 ± 0.57 ga [h^ 1 ga/L BAP [h^ 1 ga/

L NAA qcnb 7 % mo]lim_ [p_l[acha ni [ mbiin f_hanb i` 

22.94 ± 0.02 ]g, 4.48 ± 0.03 ]g f_hanb [h^ 344.24 ± 0.26 ga 

i` gc]lilbctig_ `l_mb q_cabn. MS g_^cog mojjf_g_hn_^ 

qcnb ^cff_l_hn ]ih]_hnl[ncihm i` BAP [h^ IAA qcnb 6 % [h^ 

7 % mo]lim_ [fmi mbiq_^ gc]lilbctig_ `ilg[ncih. Agiha 

nb_ ^cff_l_hn ]ih]_hnl[ncihm [h^ ]ig\ch[ncihm i` BAP [h^ 

IAA om_^, 1 ga/L BAP [h^ 0.5 ga/L IAA qcnb 7 % mo]lim_ 

mbiq_^ aii^ gc]lilbctig_ jli^o]ncih (mbiin f_hanb- 

21.58 ± 0.03 ]g; mct_- 4.36 ± 0.02 ]g f_hanb [h^ `l_mb 

q_cabn 366.08 ± 0.32 ga) `iffiq_^ \s 1 ga/L BAP [h^ 1 

ga/L IAA qcnb 7 % mo]lim_ qcnb [ mbiin f_hanb i`  

Sl. 
No.. 

Su]ros_  

(a L1) 
R_spons_  

(%) 
M_[n sboot l_natb 

(]m) 
L_natb o`  

mc]rorbczom_ 
Dc[m_t_r o`  

mc]rorbczom_ (mm) 
Fr_sb w_cabt o`  

mc]rorbczom_ (ma) 

1 30 82 2.94±0.07b 0a 0_ 0b 

2 40 88 5.01±0.03a 0.40±0.01` 1.52±0.10^ 126.60±0.25a 

3 50 86 9.95±0.02^ 0.83±0.01_ 1.92±0.09^ 183.68±0.30` 

4 60 88 13.86±0.04\ 2.71±0.02^ 2.80±0.23] 251.36±0.21] 

5 70 82 14.69±0.04[ 3.30±0.03[ 3.80±0.14[ 299.68±0.32[ 

6 80 80 10.25±0.03] 3.26±0.02[ 3.40±0.20[\ 291.72±0.36\ 

7 90 76 6.94±0.03_ 3.05±0.02\ 3.24±0.19\] 246.36±0.23^ 

8 100 76 5.34±0.02` 2.92±0.02] 2.92±0.21\] 224.40±0.25_ 

ANOVA D` (h-1)= 7 F = 9941.9*** F = 3459.2*** F = 56.9*** F = 142147.6*** 

T[\l_ 1. Eff_]n i` ^cff_l_hn mo]lim_ ]ih]_hnl[ncih ih gc]lilbctig_ ch^o]ncih ch A. calamus.  

D[n[ `il g_[h mbiin f_hanb, f_hanb i` gc]lilbctig_, ^c[g_n_l i` gc]lilbctig_ [h^ `l_mb q_cabn i` gc]lilbctig_ [l_ g_[h ± mn[h^[l^ _llil i` nb_ g_[h (SE) i` 25 

_rjf[hn l_jfc][n_m. V[fo_m [l_ _rjl_mm_^ [m g_[hm `iffiq_^ \s m[g_ f_nn_lm ch _[]b ]ifogh [l_ mcahc`c][hnfs hin ^cff_l_hn (Doh][h’m gofncjf_ l[ha_ n_mn, j ≤ 0.05).  

Sl. No.   Su]ros_  

(a L-1) 
Pl[nt arowtb r_aul[tors P_r]_nt[a_ o` 

r_spons_ (%) 
M_[n sboot l_natb 

(]m) 
L_natb o`  

mc]rorbczom_ (]m) 
Fr_sb w_cabt o`  

mc]rorbczom_ (ma) BAP IAA NAA 

1 60       84 13.88±0.05n 2.76±0.03h 251.44±0.34n 

2 70       82 14.70±0.04m 3.30±0.04e 300.64±0.23h 

3 60 0.5     86 16.49±0.03j 2.94±0.02g 272.88±0.27m 

4 60 1.0     84 18.70±0.03g 2.93±0.02g 293.80±0.27i 

5 60 2.0     86 15.59±0.04k 2.58±0.02i 232.80±0.29o 

6 70 0.5     80 17.60±0.04i 3.77±0.02c 328.56±0.23c 

7 70 1.0     84 19.68±0.03e 3.89±0.02b 350.12±0.31_ 

8 70 2.0     86 15.47±0.02l 3.48±0.03d 313.76±0.44c 

9 60 0.5 0.5   88 18.37±0.03h 3.11±0.03f 283.04±0.33l 

10 60 0.5 1.0   88 19.50±0.02f 3.45±0.02d 290.80±0.31j 

11 60 1.0 0.5   86 21.15±0.03` 3.76±0.02c 299.72±0.32h 

12 60 1.0 1.0   88 19.46±0.02f 3.22±0.02e 289.20±0.34k 

13 70 0.5 0.5   80 18.63±0.02g 3.90±0.02b 343.60±0.36`a 

14 70 0.5 1.0   78 19.66±0.02e 4.11±0.03a 357.44±0.37^ 

15 70 1.0 0.5   78 21.58±0.03_ 4.36±0.02^_ 366.08±0.32] 

16 70 1.0 1.0   80 20.32±0.04c 4.25±0.02_ 342.68±0.30a 

17 60 0.5   0.5 86 19.88±0.03d 3.47±0.02d 305.80±0.41g 

18 60 0.5   1.0 84 20.47±0.02b 3.96±0.03b 323.28±0.35e 

19 60 1.0   0.5 88 23.68±0.03\ 4.68±0.03\ 374.60±0.57\ 

20 60 1.0   1.0 86 21.18±0.04` 4.30±0.03_` 324.72±0.47d 

21 70 0.5   0.5 82 20.90±0.03a 3.90±0.03b 314.32±0.34c 

22 70 0.5   1.0 82 22.77±0.02^ 4.40±0.03]^ 336.08±0.37b 

23 70 1.0   0.5 80 24.79±0.03[ 4.98±0.03[ 399.60±0.37[ 

24 70 1.0   1.0 78 22.94±0.02] 4.48±0.03] 344.24±0.26` 

T[\l_ 2. Eff_]n BAP [h^ IBA/IAA/NAA ih gc]lilbctig_ ch^o]ncih ch A. calamus ]ihn[chcha 6 % [h^ 7 % mo]lim_.   
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M[ch _ff_]n  
D` (h-1)= 23 - - - 

F p[fo_ 6130.7*** 434.6*** 12255.2*** 

Hilgih_ nsj_  
D` (h-1)= 2 - - - 

F p[fo_ 79.4*** 44.6*** 44.6*** 

Cih]_hnl[ncih  
D` (h-1)= 5 - - - 

F p[fo_ 1086.0*** 437.8*** 437.8*** 

Hilgih_ nsj_ × Cih]_hnl[ncih  
D` (h-1)= 17 - - - 

F p[fo_ 509.3*** 286.4*** 286.4*** 

D[n[ `il g_[h mbiin f_hanb, f_hanb i` gc]lilbctig_, ^c[g_n_l i` gc]lilbctig_ [h^ `l_mb q_cabn i` gc]lilbctig_ [l_ g_[h ± mn[h^[l^ _llil i` nb_ g_[h (SE) i  ̀
25 _rjf[hn l_jfc][n_m. V[fo_m [l_ _rjl_mm_^ [m g_[hm `iffiq_^ \s m[g_ f_nn_lm ch _[]b ]ifogh [l_ mcahc`c][hnfs hin ^cff_l_hn (Doh][h’m gofncjf_ l[ha_ n_mn,             

j ≤ 0.05).  

 

A B C E D 

F G H I J 

K L 

Fca. 1. Mc]lilbctig_ ch^o]ncih ch A. calamus. A: In vitro ^_lcp_^ gc]limbiinm `il gc]lilbctig_ ch^o]ncih; B & C: Mc]lilbctig_ `ilg[ncih [n nb_ 
\[m_ i`            in vitro ^_lcp_^ mbiinm ch MS g_^cog qcnb 6 % mo]lim_ (B-[ft_l 4 q__em; C-[ft_l 6 q__em); D & E: Mc]lilbctig_ `ilg[ncih [n nb_ 
\[m_ i` in vitro ^_lcp_^ mbiinm ch MS g_^cog qcnb 7 % mo]lim_ (D-[ft_l 4 q__em; E-[ft_l 6 q__em); F-H: Mc]lilbctig_ `ilg[ncih [n nb_ \[m_ i` in 
vitro ^_lcp_^ mbiinm ch MS g_^cog qcnb          1 gaf/L BAP+0.5 gaf/L NAA+7 % mo]lim_ (F- [ft_l 4 q__em; G & H [ft_l 12 q__em); I & J: Mc]lilbc-
tig_ `ilg[ncih [n nb_ \[m_ i` in vitro ^_lcp_^ mbiinm ch MS g_^cog qcnb 1 gaf/L BAP+0.5 ga/L IAA+7 % mo]lim_ (I & J-[ft_l 12 q__em); K: Mc]li-
lbctig_ ch^o]_^ liin_^ g_lc]fih_m i` A. calamus [ft_l 12 q__em i` ]ofnol_.     L: H[lp_mn_^ gc]lilbctig_. 
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21.15 ± 0.03 ]g, 4.25 ± 0.02 ]g f_hanb [h^ 357.44 ± 0.37 ga 

i` gc]lilbctig_ `l_mb q_cabn (T[\f_ 2; Fca. 1 [h^ 2). Tb_ 

l_mofn ch^c][n_^ nb[n BAP b[m f_mm _ff_]n ih gc]lilbctig_ 

ch^o]ncih ch A. calamus [m ]igj[l_^ ni mo]lim_. Mc]lilbc-

tig_ ch^o]ncih i` A. calamus q[m `olnb_l ]ih`clg_^ \s 

[h[nigc][f [h^ bcmni]b_gc][f mno^c_m omcha Loaif’m ci^ch_ 

mifoncih. Tl[hmp_lm_ m_]ncihm i` in vitro l[cm_^ gc]lilbc-

tig_m [h^ ]ihp_hncih[f lbctig_m ch^c][n_^ [ bcab 

[giohn i` icf ]_ffm. Tb_ ]ifil i` icf ]_ffm [jj_[l_^ fcabn 

s_ffiq, mn[l]b ]ihn_hn q[m bcab nblioabion nb_ ]_ffm [h^ cn 

[jj_[l_^ ^[le \fo_ (Fca. 3). Tl[hmp_lm_ m_]ncihm i` in vitro 

l[cm_^ gc]lilbctig_m ^c^ hin mbiq [hs p[lc[ncihm qb_h 

]igj[l_^ qcnb ]ihp_hncih[f lbctig_m. Si, nb_ ^_p_fij_^ 

jlini]if ][h \_ [jjfc_^ ni nb_ f[la_-m][f_ jli^o]ncih i` 

bcab-p[fo_ g_^c]ch[f jf[hnm.   

 A bcab_l f_p_f i` mo]lim_ ch jf[hn ncmmo_ ]ofnol_ g_-

^cog `[]cfcn[n_m bcab_l ][l\ih _h_las ni ch^o]_ nb_ `il-

g[ncih i` mnil[a_ ila[hm (gc]lilbctig_) in vitro (18-24). Ih 

l_]_hn ncg_m, in vitro, ch^o]ncih i` mnil[a_ ila[hm mo]b [m 

lbctig_m b[m \__h _h]iol[a_^ \_][om_ nb_ ^_p_fij_^ 

f[la_-m][f_ ^cm_[m_-`l__ [h^ nlo_-ni-nsj_ mbiinm ][h \_ 

^cl_]nfs nl[hm`_ll_^ ni nb_ `c_f^ qcnbion [hs []]fcg[nct[ncih 

il b[l^_hcha jli]_mm. Mc]lilbctig_m i` g[hs lbctig[niom 

jf[hnm q_l_ `ioh^ ni ^_p_fij in vitro ch MS g_^cog qcnb 

_f_p[n_^ mo]lim_ f_p_fm (3–10 %) [h^ f[la_l gc]lilbctig_m 

q_l_ ][j[\f_ i` molpcp[f ch nb_ `c_f^ qcnbion [hs ^cl_]n []-

]fcg[nct[ncih jli]_^ol_ (22-24). Ih [^^cncih, nb_m_ gc]li-

lbctig_-^_p_fij_^ jf[hnm ][h \_ _[mcfs nl[hmjiln_^ [m 

nb_s ^i hin l_kocl_ [hs ]ofnol_ g_^cog `il nb_cl molpcp[f 

il [hs inb_l mj_]c[f g_[mol_m ni jl_p_hn ]ihn[gch[ncih 

`il [ mbiln j_lci^ i` ncg_ (17, 24, 25). 

 Hcab_l f_p_fm i` mo]lim_ ch nb_ MS g_^cog ch^o]_ 

nb_ `ilg[ncih i` gc]lilbctig_ ch A. calamus (17-19). In q[m 

l_jiln_^ nb[n nb_ `clmn chmn[h]_ i` gc]lilbctig_ ch^o]ncih 

ch A. calamus omcha MS ^o[f-jb[m_ g_^c[ ([a[l mifc^c`c_^ 

jb[m_ ip_lf[c^ \s [ fckoc^ `l[]ncih i` nb_ m[g_ g_^cog). 

Dcff_l_hn mo]lim_ ]ih]_hnl[ncihm (2–10 %) q_l_ _gjfis_^ 

ni ^_n_lgch_ nb_ gimn _ff_]ncp_ ]ih]_hnl[ncih ch nb_ ch^o]-

ncih i` gc]lilbctig_. Tb_ ^cff_l_hn mo]lim_ ]ih]_hnl[ncihm 

mbiq_^ [ p[lc[\f_ l_mjihm_ ch n_lgm i` mct_ [h^ `l_mb 

q_cabn i` nb_ gc]lilbctig_m, [h^ 6 % i` nb_ mo]lim_ ]ih-

]_hnl[ncihm b[^ nb_ f[la_mn mct_ (3.9 ]g f_hanb [h^ 0.47 ]g 

^c[g_n_l) [h^ g[rcgog `l_mb q_cabn i` 0.72 a. Tb_ \_mn 

l_mjihm_ q[m i\m_lp_^ ch nb_ g_^cog mojjf_g_hn_^ qcnb 

2.0 ga/L IBA [h^ 6 % mo]lim_, qbc]b jli^o]_^ [ g[rcgog 

`l_mb q_cabn i` lbctig_ (0.82 a) [h^ mct_ (f_hanb 4.8 ]g; 

^c[g_n_l 0.55 ]g) ch 6 q__em. Sno^c_m l_jiln_^ nb[n gc]li-

lbctig_ jli^o]ncih ch A. calamus omcha MS g_^c[. M[rc-

gog gc]lilbctig_ jli^o]ncih q[m i\m_lp_^ ch nb_ jl_m-

_h]_ i` 33.3 µM BA ih [ gi^c`c_^ MS g_^cog ]ihn[chcha 6 

% mo]lim_, 100 ga/L ]cnlc] []c^ [h^ 1 a/L jifspchsf jsllifc-

^ih_-40 (18). B[m_^ ih nb_ jl_pciom l_jilnm, ^cff_l_hn mo-

]lim_ ]ih]_hnl[ncihm (2–10 %) q_l_ om_^ `il gc]lilbctig_ 

ch^o]ncih ch A. calamus. Agiha ^cff_l_hn ]ih]_hnl[ncihm 

om_^ ch nb_ jl_pciom mno^c_m, 6 % mo]lim_ ch MS g_^c[ q[m 

i\m_lp_^ `il aii^ gc]lilbctig_ ch^o]ncih ch A. calamus.  

 Tb_ jl_m_hn mno^s mbiq_^ nb_ ch`fo_h]_ i` mo]lim_ 

[h^ PGRm ch gc]lilbctig_ ch^o]ncih [h^ p[lc[\f_ aliqnb 

l_mjihm_m ch A. calamus. B_nn_l gc]lilbctig_ jli^o]ncih 

ch n_lgm i` p[lc[\f_ aliqnb l_mjihm_m mo]b [m mbiin f_hanb 

(24.79 ± 0.03 ]g), gc]lilbctig_ f_hanb (4.98 ± 0.03 ]g), 

[h^ `l_mb q_cabn i` gc]lilbctig_ (399.60 ± 0.37 ga), q[m 

Fca. 2. Eff_]n i` BAP [h^ IBA/IAA/NAA ih gc]lilbctig_ ch^o]ncih ch            A. 
calamus ]ihn[chcha 6 % [h^ 7 % mo]lim_.  

B 

I 

II 

A 

Fca. 3. Ah[nigc][f [h[fsmcm i` lbctig_ [h^ in vitro ^_lcp_^ gc]lilbctig_ i` A. calamus (A) Rbctig_ i` A. calamus [h^ (B) In vitro ^_lcp_^ gc]lilbctig_ i` A. cala-
mus (I -Sn[l]b ]_ffm ([jj_[l_^ [m \fo_)) [h^ II- Ocf ]_ffm ([jj_[l_^ [m s_ffiq))  
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i\n[ch_^ ch MS g_^cog mojjf_g_hn_^ qcnb 1 ga/L BAP 

[h^ 0.5 ga/L NAA qcnb 7 % mo]lim_. A]]il^cha ni nb_ [`il_-

g_hncih_^ l_mofnm, A. calamus q[m [\f_ ni ch^o]_ gc]lilbc-

tig_m [n [ mcahc`c][hnfs bcab_l l[n_ ch mg[ff_l [giohnm i` 

PGRm qcnb 7 % mo]lim_ qb_h hi `olnb_l [^^cncp_m il g_^c[ 

gi^c`c][ncihm q_l_ chnli^o]_^.  

 Tb_ jligincha _ff_]n i` mo]lim_ [h^ jf[hn aliqnb 

l_aof[nilm ih nb_ `ilg[ncih i` mnil[a_ ila[hm 

(gc]lilbctig_) b[m \__h l_jiln_^ _[lfc_l (26, 27). S_p_l[f 

mno^c_m l_jiln_^ nb_ mj_]c`c] ]ih]_hnl[ncihm i` mo]lim_ 

nb[n q_l_ _ff_]ncp_ ch nb_ ch^o]ncih i` gc]lilbctig_. 6 % 

mo]lim_ ]ih]_hnl[ncih ch Curcuma zedoaria (28), 6 % ch 

Curcuma aromatica (29) [h^ 6 % [h^ 9 % ch Kaemferia ro-

tunda (22) [h^ [ mno^s ^_n[cf_^ nb_ cgjlip_^ l[n_ i` in 

vitro ila[h `ilg[ncih. Tb_ ch]l_[mcha ]ih]_hnl[ncih i` 

mo]lim_, qbc]b ][h \_ [nnlc\on_^ ni nb_ jl_m_h]_ i` bcab 

][l\ih _h_las, cm mnil_^ ch nb_ `ilg i` mo]lim_ ch nb_ mnil-

[a_ ila[hm, qbc]b gimnfs mnil_ ][l\ibs^l[n_m. Tb_ lif_ i` 

aliqnb l_aof[nilm [h^ mo]lim_ ]ih]_hnl[ncih ch nb_ in vitro 

ch^o]ncih i` gc]lilbctig_ ch A. calamus ][h \_ ]igj[l_^ 

ni nb_ in vitro `ilg[ncih i` no\_lm, \of\m [h^ ]ilhm ch inb_l 

jf[hnm (30). Ih nb_ jl_m_hn mno^s, aii^ gc]lilbctig_ ch-

^o]ncih [h^ mo\m_ko_hn jf[hn aliqnb q_l_ i\m_lp_^. 

Cigj[l_^ ni nb_ jl_pciom mno^c_m, gc]lilbctig_ b_fjm 

\sj[mm [hs b[l^_hcha il []]fcg[nct[ncih mn_jm, nb_l_\s 

l_^o]cha nb_ ncg_ mj[h i` 2 gihnbm ]igj[l_^ ni nb_ hil-

g[ffs l[cm_^ in vitro jf[hnm nb[n h__^ nb_m_ [^[jn[ncih 

mn_jm.   

 

Con]luscon  

Pli^o]ncih i` gc]lilbctig_ ch Acorus calamus cm mcahc`c-

][hnfs ch`fo_h]_^ \s mo]lim_ ]ih]_hnl[ncih [h^ jf[hn 

aliqnb l_aof[nilm. Ih nb_ jl_m_hn mno^s, nb_ bcab_mn mbiin 

f_hanb, f[la_mn mct_ [h^ g[rcgog `l_mb q_cabn i` nb_ gc-

]lilbctig_ q_l_ []bc_p_^ ch MS g_^cog `ilnc`c_^ qcnb 1 

ga/L BAP [h^ 0.5 ga/L NAA qcnb 7 % mo]lim_. Ih]l_[m_^ 

gc]lilbctig_ mct_ _hb[h]_^ _mn[\fcmbg_hn l[n_ ch nb_ 

`c_f^, mbiin b_cabn [h^ hog\_l i` mbiinm. Tb_ l_mofnm i` 

nbcm qile b[p_ [jjfc][ncihm ch \inb a_lgjf[mg ]ihm_lp[-

ncih [h^ f[la_-m][f_ gofncjfc][ncih i` ^cm_[m_-`l__, nlo_-ni-

nsj_ jf[hncha g[n_lc[f nb[n g[s \_ ^cl_]nfs nl[hm`_ll_^ ni 

nb_ `c_f^ qcnbion []]fcg[nct[ncih. Tb_ mno^s ^cm]omm_^ ][h 

b_fj ni [nn[ch hog_liom jf[hnm ch [ mbiln mj[h i` ncg_ nb[n 

][h \_ _rjficn_^ ]igg_l]c[ffs ch nb_ `onol_ ni g__n nb_ 

]oll_hn g[le_n h__^m. Folnb_lgil_, mn[h^[l^ctcha [ aii^ 

jinncha gcrnol_ ][h, ch nolh, b_fj ch [nn[chcha _ffc]c_hn 

aliqnb j[nn_lhm.   
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