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STANDARDIZATION OF PROTOCOL FOR IN VITRO
REGENERATION OF MINT (Mintha sp.)
M. A. Hoquel and K. T. Akter2
An attempt was made to

standaratril::::,t"t

forin

",
of the Bangabandhu

vitro

regeneration of mint

Sheikh Mujibur Rahman
at the Tissue Culture Laboratory
Agricultural University during December 2012 to June 2013. Four levels of media
(viz., M,: Full strength MS media without growth regulators, M,: Half strength
MS media without growth regulators, M,: Full strength MS media supplemented
with growth regulators, and M; Half strength MS media supplemented with
growth regulators) along with three types of explant (viz., E,: Shoot tip, E,:
Node, and E,: Petiole with a portion of leaf) were used in the experiment. Highest
success (100%) in shoot regeneration was recorded in M,E,, M,E,, M,E,, M,E,,
MoE,, and MoE, while, the treatment combination M,E,, and MoE, produced no
shoot in vitro. On the other hand, highest success (100%) in root generation was
recorded in M.E,, M,E,, and M,E.. Shoot tip and nodal segment along with fuIl
strength MS media supplemented with 1.0 mg/L of NAA and BAP were found to
perform best in number of shoots, length of longest root (cm), number of visible
internodes, number of roots and length of longest shoot (cm) formation. On
overall consideration, shoot tip and nodal segment along with fuIl strength MS
media supplemented with growth regulators (lmglL NAA and lmg/L BAP) may
be used in the case of in vitro regeneration of mint.
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Introduction

Mint (Mintha sp.), commonly known

as

pudina is an erect herbage plant with dark

green leaves and

is usually found

near

rivers, ponds and humid places. This
perennial plant belongs to the family
Lamiaceae and has approximately 25
species (Harley and Brighton, 1977). The

major species are

peppermint
(Menthapiperita), speannint (lt[. spicata),
wild mint (M. arvensis), pennyroyal (M.
pulegium), and berg mint (M. citrate).

r&2

Peppennint and spearmint are the most
commercially exploited species of mint
found in this sub-continent (Sharangdhar,
2008). Peppermint, M. x piperita L., which
is tetraploid (2n- 72), is a sterile natural
hybrid of M. aquatic L. (2n: 96) and M.
spicata (2n- 48), produces typical
peppermint cyclic monoterpenes, menthol
and menthone. Due to sterility, it is not
amenable to improvement by sexual
crosses. Spearmint, M. spicata, is either
tetraploid (2n:48) or triploid (2n:36) and
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produces monoterpenecarvone as the major

oil component (Tucker, 1992). Mint is
native to the Meditenanean and Western
Asia; mints interbreed often, making it
difficult for even an expert to distinguish all
the varieties. All mints contain the volatile

oil

menthol, which gives mint that
characteristic cooling, cleansing feeling
(Curci, 2012).Mint is a storehouse of
medicinal properties. It is an air freshener,

of many mint

species, conventional
breeding methods are often diffrcult and
improvement of their tolerance or resistance
to pests is not possible using conventional
breeding techniques. Verticillium wllt and
rust diseases are the most detrimental
problem in the production of mint (Nan and
Barbara, 2003). There are no registered
fungicides available for control Verticillium

wilt

disease. Diseases

limit

mint

mouth freshener, antacid, helps in digestive
problems, soothes frayed nerves and may
even cure cancer. With its distinct aroma,

production. Most commercial mint cultivars
are susceptible and vegetative propagation

pleasing flavour, cool sensation

responsible for distribution of this disease
(Brandt et al., 1984). To overcome this
problem, in vitro propagation of mint may
be beneficial for us. The main advantage of
in vitro propagation technology lies in the

and

medicinal qualities, mint is among the most
versatile plants in the herbal kingdom. Mint
is also rich in Vitamins A and C and also
contains smaller amounts of Vitamin Br.
They also possess a wide range of essential
minerals, such as manganese, copper, iron,

of mint by root stocks and runners

is

production of high quality and uniform
planting material that can be multiplied on a

potassium, and calcium. The chemical
compound menthol, which is obtained from

year-round basis under

mint oil, is well known for its healing
properties on the chest and respiratory

season and weather. Micropropagation is a

system (Anon., 201,2). Mint oil and menthol
extracted are thus used as flavouring agents

in balm, mouthwashes, mouth

fresheners,

toothpastes, chewing gums, and aromatic

oils. Mint oil is also used in skin care
products, such as body lotions, soaps

bathing oils, and skin tonics. The
application of mint oil helps cool the
external skin and free it from blemishes.

Mints are mainly propa gatbd vegetatively
rather than by seeds. Only some mints, such

M. arvensis L., M. pulegonium L., and
M. spicataL. are propagated by seed
(Galambosiet al., 1994). Due to the sterility
as

disease-free

conditions anywhere irrespective

of

the

very effective method for plant mass
propagation. Tissue culture techniques are
being adapted to extend the propagation of
commercial plants. Micropropagation is a
feasible method when rapid multiplication
is essential; for example, when there is a
shortage of plant material or elite plants.

In Bangladesh, mint is grown scatterdly all
over the country. Although, it has immense
importance and demand in different
cosmetic and medicine industries as well as
to the consumers, but there is no statistics
available in our country about area and
production of mint. Presently, mint oil is
imported from abroad for using in
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industries. In our climatic conditions, poor
over wintering may occasionally produce

an

insufficient number

of

seedlings.

Moreover, mint herb does not produce seed

in our country. Thus, micropropagated
in

size and
shape, are easier to transplant than
conventionally propagated ones. Several

plants, being more uniform

works have been done

regarding

micropropagation of mint in abroad but no
work so far has been done in Bangladesh.
Therefore, the present experiment has been
designed to develop protocol for in vitro
propagation of mint.

Materials and Methods

The experiment was conducted at the
Tissue Culture Laboratory of the
Departmnet of Horticulture, Bangabandhu
Sheikh Mujibur Rahman Agricultural
University, Gazipur in December 2012 to
June 2013. Four levels of media (vrz.,

M,:

Full strength MS media without growth
regulators, Mr: Half strength MS media
without growth regulators, Mr: Full
strength MS media supplemented with
NAA @ 1.0 mglL and BAP @ 1.0 mglL
and Mo: Half strength MS media
supplemented with NAA @ 1.0 mglL and
BAP @ 1.0 mglL) along with 3 types of
ex-plant (viz. E,: Shoot tip,Er: Node, and
Er: Petiole with a portion of leaf)

t7

grown healthy mint plants were washed
under running tap water followed by
soaking in 2-3 drops of Tween-}D for 5
minutes. Therefore, the plant parts were
rinsed in distilled water for 2-3 times. It was
followed by surface sterilization using

mercuric chloride (0.1% w/v) in laminar
flow cabinet and finally rinsed with 3-4
times in a sterile double distilled water to
remove traces of mercuric chloride. The
first and second nodes and shoot meristems
(2-3 mm) were excised from the sterilized
plant parts, while petioles with a small
portion of leaves were excised in 3-4 mm
pieces. The ex-plants were inoculated by
inserting their cut ends in the medium. The
medium were prepared by mixing required
amount of MS powder supplemented with
or without growth regulators and 3% (wlv)
sucrose. The mixture was then stirred in an
electric stir for dissolving sucrose and MS
powder. Then the pH of the medium was
adjusted to 5.7 and agar powder was added

@ 0.8% (w/v) as solidifying

agent.

Therefore, the medium was heated into

a

microwave oven for 3-5 minutes for
dissolving the ingredients completely and
was autoclaved at l?loc, 15 psi for 20
minutes. The cultures were kept in growth
chambers at 20r2oc under 16h light
photoperiod using Philips day light
florescent lamps under light intensity of

were used

10000 lux (Sarwarct a1.,2009). Scoring was

in the experiment. There were 12 treatment
combinations in the experiment and the

done after six weeks of culture by counting
all shoots and roots on the explants.

experiment was set on 1 December 2012
following Completely Rando mized Design

(CRD) with 10 replications. Shoot tips,
nodes, and petioles excised from previously

of each
plantlet were excised carefully and
Therefore, the shoots and nodes

sub-cultured for multiplication. After four
weeks, well rooted plantlets were removed
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from the culture and washed with sterile
distilled water to remove the media
adhering with roots. These were then
transferred to plastic pots containing
sterilized soil mixture composed of garden
soil and cowdung (l:1). After 1 week, the
plastic pots were gradually exposed to
outside the laboratory (normal condition)
for next two weeks and then transferred to

the main field. The collected data were
analyzed statistically using computer
MSTAT-C program and the means were
separated by Duncan's Multiple Range Test

(DMRr).
Results and Discussion

Regeneration of shoot: Data regarding
effect of media on success of shoot
regeneration in in vitro regeneration of mint
are presented in Fig l. Shoot regeneration
success was the highest (86.7%) in M3

(where full strength MS media with growth

regulators were used) followed by Mr
(80.0%), M4 (66.7%) and M296.7%). The
highest success in shoot regeneration in M,
might be due to presence of higher amount
of vitamins and minerals in the full strength
MS media supplemented with growth
regulators. On the contrary, in M,, although,
no growth regulator was used but as the MS
media was in full strength; it helped in shoot
regeneration. In case of explants, highest
success (Fig. 2) rn shoot regeneration was
recorded from nodal explants (95%)
followed by that in shoot tip (90%) and
petiole (25%). This result was in agreement
with the findings of Sarwar et al. (2009),
where they recorded highest success in
shoot regeneration in nodes followed by
shoot meristem and petiole of mint. But
Ghanti et al. (2004) recorded highest
success in shoot regeneration in mint shoot
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Fig. f . Effect of media on success of shoot regeneration in in vitro regeneration of mint.
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Fig. 2. Effect of ex-plant on success of shoot regeneration in in vitro regeneration of mint.
100

90
80
70

960
o

as0
\o
o\

40
30

20

l0
0

M,E, M,E, M,E, M,E, M,E, M,E, M,E, M,E, M,E, MOE' MOE'

MOE'

Media x explant
Fig. 3. Interaction effect of media and explant on success of shoot regeneration in vitro regeneration

of mint.

contrary,. when they used Zeatin, they found

in vitro than shoot tips. These variations
might be due to the effect of growth
regulators. In the case of interaction of

the nodal explants to produce more shoots

media and explants, highest success (100%)

tips followed by nodal explants when the
media was supplemented with BAP. On the
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Table 2. Effect of media on in vitro shoot regeneration of mint.

Length of longest
shoot (c-)

No. of visible
internodes

M1

1.33 b

2.86 b

1.33 b

M2

0.53 c

0.85 c

0.47 c

M3

1.87 a

4.12 a

2.47 a

M4

0.93 bc

2.28 b

0.93 b

Mean

t.t7

2.53

1.30

cY (%)

5.30

4.25

4.76

0.454

0.789

0.455

LSD (0.0s)

Table 3. Effect of ex-plant on in vitro shoot regeneration of mint.

No. of

shoots

Length of longest
shoot (cm)

E1

1.40 b

3.84 a

2.10

E2

1.85

a

3.24: a

1.4s b

E3

0.25 c

0.54 b

0.35

Mean

t.l7

2.53

1.30

cv (%)

5.30

4.25

4.76

0.39 3

0.683

0.39 4

LSD (0.0s)

in shoot regeneration was recorded in M,E,,
MrE2, M3E1, M3E2, MrE,,and MoE, (FiS. 3).
The treatment combination MrE, and MoE,
produced no shoot in vitro.
Number of shoots per explant was highest
in M, (1.87) followed by that in M, (1.33),
M4 (0.93), and M, (0.53). Similar trend was

also observed

in the case of

length of

longest shoot (crrr) and number of visible
internodes (Table 2). Senthil and Kamaraj

(2012) recorded maximum number of

a

c

shoots while using growth regulators with
MS media. In the case of explants although,

highest number

of

shoots (1.85) were

obtained from nodal segments, but length

of

longest shoot (3.84 cm) and number of
visible internodes (2.10) were found
maximum when shoot tips were used as
explants (Table 3). This result differed with
the findings of Sarwar et al. (2009) where
they obtained maximum number of shoots
with smaller length from shoot meristem
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Fig. 4. In vitro shoot regeneration of mint from 4a. shoot tip, 4b. node and 4c. petiole; 4d,,4e and 4f:
regeneration of plantlet with shoot and root.
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Table 4. Interaction effect of media and ex-plant on in vitro shoot regeneration of mint.
Treatment
combinations

No. of

shoots

Length of
longest shoot (cm)

No. of visible
internodes

M tEt

1.60 bcd

4.42 b

2.40 b

MtBz

2.00 abc

3.84 b

1.40 cd

tE:
MzEt

0.40 ef

0.32 d

0.20

0.60 ef

1.40 cd

0.80 cde

MzEz

1.00 de

1.14 cd

0.60 de

MzEt

0.00

f

0.00 d

0.00

e

2.20 ab

6.02

3.60

a

2.80

a

4.50 b

2.60 b

MlEr

0.60 ef

1.84 c

1.20 cd

MaEr

1.20 cde

3.52b

MFz

1.60 bcd

3.32 b

1.20 cd

0.00 d

0.00

M

Mfr
Mfz

f

a

1.60

MaE:

0.00

Mean

t.t7

2.s3

r.30

cv(%)

5.30

4.25

4.76

0.787

1.366

0.787

LS D(0.0s)

followed by node, petiole, and internodes.

e

c

e

combination MrE, and MoE, produced no

of shoot at all (Table 4). This indicated the
different growth regulators at different poor performance of petiole in vitro
concentrations. Kukr eja (1996) found better regeneration of mint by using petiole as
These differences might be due to the use

performance of nodal explants than leaf in
vitro regeneration of pipermint. In the
present experiment, the explant shoot tip
and node performed better compared to
petiole (Fig. 4a,4b, and 4c).
The treatment combination MrE, produced

highest number of shoots (2.80) per
explants, which was statistically similar
with MrE, (2.20) and M,E, (2.00). The

explant.

Regeneration of root: In the case of root
re-generation, highest success (60%) was

recorded from the media M,and M3
followed by that of Mo and Mr. Number of
roots (1.67) and length of longest root
(l.73cm) was recorded maximum from M,

where fulI strength MS
supplemented

with

media
growth regulators was

Standardization of Protocol for in vitro Regeneration of Mint

23

Table 5. Effect of media on in vitro root regeneration of mint.

No. of root

Treatments

Length of longest
root (cm )

M1

60.00

1.00 b

0.62 b

M2

20.00

0.77

c

0.13 c

M3

60.00

1.67

a

1.73 a

M4

s3.30

0.67 bc

0.73 b

Mean

48.3

0.90

0.804

6.57

4.60

0.434

0.272

cv

(%)

LSD (0.0s)

Table 6. Effect of ex-plant on in vitro root regeneration of mint.

No. of root

Treatments

Length of longest
root (cm )

E1

80.00

1.65 a

1.48 a

E2

65.00

1.05 b

0.93 b

E3

0.00

0.00 c

0.00 c

Mean

48.3

0.90

0.804

6.57

4.60

0.376

0.235

cv

(%)

LSD (0.0s)

Li

followed by M,E, (1.l2cm), MrE, (2.l6cm),

et al. (1999) also found positive effect of
growth regulators on in vitro regeneration
of mint. The explant shoot tip and node
performed better than petiole in root
regeneration (Fig. 4d, 4e, and 4f). Number
of roots per explant was highest (1.65) in
shoot tip followed by that of node (1.05).
Petiole produced no root at all (Table 6).
Length of longest root was also followed
similar trend. In the case of interaction, the
treatment M3Er performed better (3.04cm)

and MoE, (l.48cm) in,studied parameters
regarding root regeneration (Table 7).
Senthil and Kamaraj (2012) recorded root
length range of 1.40-2.89cm from mature
leaf of mint by using IBA. They also
recorded highest success in rooting in IBA
than IAA. Bhat et al. (2002) reported
highest success from shoot tip and nodal
ex-plant during in vitro regeneration of

used (Table 5). Sarwar et al. (2009) and

mint.
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Table 7. lnteraction effect of media and ex-plant on in vitro root regeneration of mint.
Treatments

Length of longest
root (cm )

Success (%)

Mt Et

80.00

r.60 b

l.l2 cd

MrEz

100.00

1.40 bc

0.75 de

Mt Er

0.00

0.00 d

0.00

MzEt

40.00

0.60 cd

0.28 ef

MzEz

20.00

0.20 d

0.12

MzEl

0.00

0.00 d

f
0.00 f

MlEt
MlEz
M:El

100.00

3.00

a

3.04 a

80.00

2.00 b

2.16 b

0.00

0.00 d

0.00

f

M+Er

100.00

1.40 bc

1.48

c

MFz

60.00

0.60 d

0.70 de

M+El

0.00

0.00 d

0.00

Mean

48.3

0.90

0.804

(%)

6.57

4.60

LSD (0.0s)

0.752

0.47t

cv

Conclusion
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