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Abstract

Keywords

in vitro production of 2-Hydroxy-4-Methoxy Benzaldehyde (2H4MB), a 
structural isomer of vanillin from callus suspension cultures of 
In vitro

-1 -1 
th m-

topolin  (m m-
-1 DW, 0.27 mg100g-1 DW 

and 0.21 mg100g-1 of 2H4MB production respectively by 4th

improves 2H4MB content in callus suspension cultures of D. hamiltonii.
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Introduction
Secondary metabolites produced by the plants have 

. 
Flavors originate from the natural sources mostly from 
plants have high commercial value. Vanillin is one such 

-
and V. tahiten-

sis are major natural sources for the production of vanillin 

of natural vanillin, synthetically manufactured vanillin is 
brought in to application to meet the demand. But this has 
not been readily accepted in some countries due to regula-
tory guidelines thereby natural vanillin is having persistent 
demand (Vaithanomsat P & al [1]). 2-Hydroxy-4-meth-
oxybenzaldehyde (2H4MB) is an isomer of vanillin, has 

-
thetic vanillin. 2H4MB is reported to synthesized through 

-
cies such as 
(Mehmood Z & al [2]), Mondia whytei and root bark of 

 [3]). Biochemical 
characterization of key step involved in 2H4MB produc-
tion in D. hamiltonii  

tubers 2H4MB constitutes 96% 
of volatile oil, hence is the major aromatic compound and 

have many bioactive properties like antioxidant antimicro-
bial, and hepatoprotective etc. (Pradeep M & al [6]. This 
endemic plant D. hamiltonii
been constantly over exploited from ages for various ap-
plications for its rich aroma and bioactives and currently in 
the state of endanger. 

in 
vitro production of secondary metabolites in plant cell sus-
pension cultures has been reported from various food and 

 tis-

& al [8]), (Sharma S & al [9]) shoot tips (Giridhar P & al 
[10]), and in vitro

suspension cultures (Pradeep M & al [12]). Nitric oxide as a 
bioactive molecule is biosynthesized during plant pathogen 

antioxidant properties in plants (Delledonne M & al [13]). 

al [16]), defense responses (Arun M & al [17]) and in vitro 
regeneration (Tan BC & al [18]). SNP at high concentrations 
stimulated various secondary metabolites such as catharan-
thine in Catharantuse roseus 

-
vonoids in Ginkgo biloba in vitro cultures (El-Beltagi HS & 
al [21]). Meta-topolin (N6-(meta-hydroxybenzyl) adenine) is 
a highly active aromatic, unconventional cytokinin isolated 
and characterized from poplar leaves (Strnad M & al [22]). 
Meta-t opolin (m in vitro 

mT to 
induce organogenesis from somatic embryo derived cotyle-
don explants in Cassava (Chauhan RD & al [24]), 
stricta (Souza M & al [25]) and Corylus colurna (Gentile A 

stress in sugar cane micropropagation (Souza M & al [27]) 
Amburana cearensis (Vas-

elicitation on callus suspension cultures of D. hamiltonii. As 

-
proach in enhancement of metabolites (Saini RK& al [30]), 
(Sridevi V & al [31]). Biotic and abiotic elicitors are report-
ed to increase accumulation of metabolites in plant in vitro 
and in vivo

-
m-topolin, sodium 

D. hamiltonii 
and its metabolites are available. 

Materials and methods 

Chemicals
Murashige and Skoog medium, 2, 4-Dichlorophenoxy-

acetic acid, (2, 4-D ), Kinetin (Kn ), m-topolin and Sodium 
-

-
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Plant material and culture conditions
D. hamiltonii Wight & Arn., 

-

-1) 

3), (Murashige 
.v-1) sucrose (Hi-media, 

.v-1) of agar (Hi-media, Mumbai) at 
-2 s-1 light for 16 h photoperiod. 

-
tion. 

Callus induction and development of suspension 
cultures 

explants for callus induction. Leaves from seedling plant 

-

(not for suspension culture) (Pradeep M & al [12]). The pH 

-2 s-1 light for 16 h photoperiod. These calluses 

-

in 16 h photoperiod.

Elicitor treatment 

Preparation of elicitor stock solution

Stock solution of 1M concentration m- -
-

-

in vitro callus cell suspension cultures of D. hamiltonii.

Elicitation in callus suspension cultures

m- -

-
st 

to 4th

Extraction of metabolites 

described earlier (Pradeep M & al [12]). Callus from sus-

at 350 

-
umes of ethyl acetate and centrifuged at 10,000 rpm for 15 

-

Screening of avour metabolites  
by HPLC and MS analysis 

-
D. ham-

iltonii

-

phase contained Methanol: Acetonitrile: Water: Acetic acid 
-

-1 throughout analysis and the de-
-

tively injected and mean area for three replicate analyses 

based on the retention time for the corresponding standard. 

negative(Pradeep M & al [11]). 

Statistical analysis
-

-
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Results and discussion

Culture establishment

of 2 mgL-1 2,4-D and 0.5 mgL-1 -
mass and 2H4MB content is observed to be good (Pradeep 

suspension cultures had some physical changes that include 

light greenish colored callus cells start changing their color 

-1

-1 of biomass (Fig 2a ). Maxi-

-1

-1

mg 100 g-1 DW).

m-topolin gave the highest level 
-

trol. The results obtained for D. hamiltonii callus cultures 
-

-

-
-1

mT as a cytokinin 
inducer (Fig.4). HPLC analysis of ethyl acetate extract of 
suspension cultures resulted in the detection of 2H4MB 

in standard HPLC chromatogram. Quantitative HPLC de-
termination (Fig. 3) of respective metabolites in samples 

in mT treated suspension cultures. m- topolin is reported 
to be used as an alternative to cytokinin in tissue culture 

in vitro 
morphogenesis, rhizogenesis and increase biochemical 

A & al [26], (Ahmad A & al [37]). Meta-topolin induced 
in vitro regeneration and enhanced the secondary metabo-

lites in the leaf tissues (Khanam MN & al [38]). (Aremu 

mT

to prevent oxidative stress in sugar cane micro propaga-

Amburana cearensis

Elicitation with Pectin 

comparison to control. The maximum accumulation 
-1

-
-

Gymnema sylvestre R. 
Br (VeerashreeV & al [40]). Pectin involved in activat-
ing secondary metabolism in M. citrifolia cell suspension 
cultures (Dornenburg H & al [41]), 

 [42] , and 

a practically and fundamentally diverse class of galac-

physicochemical properties (Wolf S & al [44]). 

 Elicitation with Sodium nitroprusside (SNP)

The results obtained for D. hamiltonii callus cultures 

2H4MB (Fig. 6). The maximum accumulation of 2H4MB 
-1 -

-
ous environmental and hormonal stimuli are transmitted 

auxin 2,4-D is reported to improve cell division that leads 
to embryonic cell formation in Medicago sativa (Ahmad 
N & al [36]) and shoot multiplication in vanilla (Tan BC 
& al [18]).

Conclusion 

2H4MB from callus suspension cultures has been demon-
strated. The feeding of mT , SNP and pectin to D. hamil-
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tonii callus suspension culture medium supports the aug-

in 4.5 folds under m
2.4 folds in presence of pectin and sodium nitroprusside, 

-
duction of 2H4MB. The optimized culture conditions con-
ceivably can be applied for scale-up studies for 2H4MB 
production.

Figure 1. A In vitro plants germinated from seeds (bar=10 cm); B In vitro seedlings of D. hamiltonii (bar=10 cm); C Callus 
  D

 E 

Figure 2. a)
b)

Figure 3 A) 2H4MB standard; B) Chromatogram of 
C) 
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