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Abstract: This study was conducted to find out a suitable explant and a suitable medium among MS, N6 and
B5 media for Tanjong (Mimusops elengi Linn). plants micropropagation. Axillary and apical buds and immature
zygotic embryos (IZEs) were used as explants to initiate in vitro cultures, whereas leaf-discs were used for
callus induction. MS basal medium with 5ppm BAP was used to initiate in vitro cultures; and MS media with
8ppm 2,4-D and 2ppm BAP was used for callus induction. MS, N6 and B5 media supplemented with 5ppm BAP
were used to compare the response of IZEs. Results suggest that IZE is the most suitable explant for in vitro
culture initiation. Germination% (100%), rooting% (94.81) and mean root length (11.91 cm) of germinated IZEs
was maximum on B5 medium. Mean shoot length was recorded maximum (2.9cm) for germinated IZEs on N6
medium. Response of IZEs on three media and comparative analysis clearly indicates that B5 is the most
suitable medium for IZE germination, rooting and roots growth and development. N6 medium is the most
suitable for growth and development of germinated IZEs. In conclusion, for IZEs germination, rooting and their
growth and development B5 medium can be used in micropropagation of M. elengi.
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INTRODUCTION ornamental plant, a fragrant flowering tree in gardens and

Mimusops elengi Linn. (Family, Sapotaceae) native to used in traditional medicines as febrifuges, astringents,
India, Sri Lanka and the Andaman Islands is called as purgatives and stimulants [2, 3]. Bark, leaves, flowers,
‘Tanjong’ in Malay language and used as an ornamental fruits and stems of this plant are used in treatment of
and medicinal plant in Peninsular Malaysia [1]. This plant various primary health elements including chronic
is called as Bakula in Sanskrit, Magizham in Tamil, Pikul in dysentery and constipation [4]. Leaves extracts of M.
Thai, Bakul in Hindi, Munamal in Sinhalese, Kha-Yay in elengi are effective against Bacillus subtilis and
Myanmar and Bullet wood tree in English [1, 2]. It is an Trichoderma viride [5]. The stem bark is known to
evergreen tree used for various medicinal purposes in contain a new farnane-type pentacyclic triterpene, farnan-
India, Burma, Pakistan, Thailand and Malaysia. This plant 2-one-3 beta-ol (mimusopfarnanol) [6]. The recent findings
is economically important, but it is not studied in depth. of Akhtar et al. suggest that the stem bark of M. elengi
At molecular level too, this plant is studied very poorly. contains new gallic acid esters [7]. Moreover, ergoflavin
As of February 2, 2011, the search across databases (a pigment) with anti-inflammatory and anticancer
available at the National Center for Biotechnology activities has been isolated from an  endophytic  fungus
Information (NCBI) shows only 23 publication, 6 of this plant [8] and fruits can be used as a good source
nucleotide and 1 protein entry for M. elengi. of natural antioxidant [2]. During ripening, fruits of this

So far, this plant is not exploited commercially for plant turn dark orange in color and have a potential to
various applications though it is commonly planted as an exploit it in pharmaceutical industry.

for shade around houses. Different parts of this plant are
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The wood of this plant is economically important due explants response on MS medium. Based on this
to its strength and durability. Traditionally, propagation experiments output, IZEs were identified as suitable
of this plant is done by using seeds or cuttings [1]. explant. Three media (MS, N6 and B5) supplemented with
However, these traditional methods are not efficient when 5ppm BAP were prepared; and excised IZEs were
it comes to a large scale propagation of this plant. Plant inoculated on each semisolid media to find out response
tissue culture is a potent tool which serves as an of IZEs on three media. 
alternative to conventional method of vegetative All inoculated IZE cultures (in culture bottles) were
propagation and as an effective way of plant incubated and maintained at 23°C±2, under 16 hr
multiplication for economically important plants [9-12]. photoperiod. With 7 days interval, visible changes in
Although some research is done on phytochemical inoculated IZEs were recorded as observations. IZEs
analysis of leaves, stem, bark and fruits of M. elengi to germination and rooting percentage was calculated by the
discover valuable phytochemical compounds for end of 10 weeks incubation. Whereas, mean shoot and
antimicrobial, antifungal and antioxidant properties; but root length was calculated based on observations
so far in vitro propagation protocol for this plant is not recorded at the end of 23 weeks incubation and data was
developed. The fact is that the M. elengi plants is a very analyzed.
useful, medicinally important and have a potential for its
commercial exploitation. There is a need to establish RESULTS AND DISCUSSION
micropropagation protocol for this plant. The present
study is designed to find out suitable explants for the in Surface decontaminated nodal sectors, apical buds,
vitro culture initiation and to compare the response of IZEs and leaf discs were inoculated on MS medium to
selected explants on three media namely, MS, N6 and B5 establish in vitro cultures. In this experiment we found
[13-15]. The suitability of immature zygotic embryos that all fifty (50) nodal sectors, apical buds and all 50 leaf
(IZEs) for in vitro culture initiation and the comparative discs inoculated on MS medium were colonized by
response of the IZEs on MS, N6 and B5 plant tissue putative  endophytic  fungus  growth (Figure not shown).
culture medium is being reported in this paper. However, all IZEs remained uncontaminated. By the end

of 3 weeks, only 2% contamination was recorded for IZE
MATERIALS AND METHODS cultures. These results were interpreted as IZEs are the

Fresh twigs and unripe fruits were collected from an (axillary buds), apical buds and leaf explants (Figure 1).
open pollinated, field grown Mimusops elengi plants in The 100% contamination of nodal sectors and apical buds
the AIMST University campus, Kedah, Malaysia. Fruits and leaf discs could be attributed to endophytic latex
were separated from the twigs. Green calyx and persistent inhabiting fungus. The nodal sectors, apical buds and leaf
blackish corolla were removed from each fruit by using discs of M. elengi do contain latex though less and this
surgical blade and fruits of uniform size were selected for latex can not be taken out completely from these explants.
use. Fruit surface decontamination method explained by Latex producing rubber trees (Hevea brasiliensis) are
Muniran et al. was used to disinfect surface area of the known to have fungal endophytes in their latex and same
selected fruits [16]. Finally, fruits were transferred on a may be the case with M. elengi latex [17].
sterile tissue paper towel or in Petri plate and air-dried in After identifying suitability of IZEs to avoid the
laminar  air-flow  cabinet.  The  fruits were cut into halves contamination during in vitro culture initiation, fresh
and IZEs were excised aseptically from the endosperm of fruits were collected from M. elengi plants. In total, 418
immature seeds. The excised IZEs were used for direct IZEs    were    excised   aseptically   from   immature  fruits
regeneration of M. elengi plantlets. (Figure 2) and inoculated on three media (Table 1) in order

The MS medium was prepared and supplemented to find out a suitable medium for their growth and
with 5ppm BAP to induce caulogenesis and 2ppm BAP development. In total, 147, 136 and 135 IZEs were
and 8ppm 2,4-D for callus induction. Sucrose, 30 g l  was inoculated on N6, MS and B5 medium, respectively.1

added in medium as a source of carbon; and pH was Growth and development of inoculated IZEs was analyzed
adjusted to 5.7. Fifty (50) nodal sectors and apical buds, and correlated based on IZEs germination percentage,
50 IZEs and 50 leaf discs (~1cm ) were inoculated on MS rooting percentage, mean root length and mean shoot2

medium to initiate in vitro cultures and to find out length in order to investigate the most suitable medium for

most suitable explant in comparison to nodal sectors
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Table 1: Nutrient composition of three media formulations used in this
study

Concentration (mg l )1

---------------------------------------------------------
Chemicals N6 MS B5

Macro-nutrients
NH NO - 1650.00 -4 3

KNO 2830.00 900.00 3000.03

(NH )  SO 463.00 - 134.04 2 2

MgSO .7H O 185.00 370.00 500.04 2

CaCl .2H O 166.00 440.00 150.02 2

KH PO 400.00 170.00 -2 4

NaH PO .H O - - 150.02 4 2

Micro-nutrients
KI 0.83 0.83 0.75
H BO 1.60 6.20 3.003 3

MnSO .4H O 4.40 15.60 10.004 2

ZnSO .7H O 1.50 8.60 2.004 2

NaMO .2H O - 0.25 0.254 2

CuSO .6H 0 - 0.025 0.0254 2

CoCl .6H 0 - 0.025 0.0252 2

Iron source
Na EDTA 37.30 37.30 37.302

FeSO .7H O 27.80 27.80 27.804 2

Vitamins
Myo-Inositol 100.00 100.00 100.00
Nicotinic Acid   1.00 5.00   1.00
Pyridoxine-HCl   1.00 0.50   1.00
Thiamine-HCl   1.00 0.50 10.0
Glycine - 2.00 -
Sucrose 30 g l 30 g l 30 g l1 1 1

Agar (Gelrite) 8 g l 8 g l 8 g l1 1 1

pH 5.7 5.7 5.7

By the end of 23 weeks incubation, total number of
leaves per plantlet was recorded. Only 9%, 14% and 1%
plantlets showed second pair of leaves on MS, N6 and B5
medium, respectively. The maximum mean shoot length
(2.9 cm) was observed for plantlets generated on N6
medium; whereas the maximum mean root length (11.91
cm) was recorded for plantlets generated on B5 medium.
In 161 days (23 weeks), the maximum mean shoot length
of germinated IZEs was only 2.9 cm on N6 medium which
is 1.05 cm and 1.14 cm  extra  in  comparison  to  B5  and
MS medium respectively. This reflects that the growth
rate of shoots is very slow. Plantlets of M. elengi
regenerated using  IZEs  on MS, N6 and B5 medium are
shown in Figure 4. Woody plants are known to grow
slowly in comparison to herbaceous or non woody plant
species. However, research needs to be done to find out
a suitable method to accelerate the growth of M. elengi
plantlets in vitro in order to minimize the in vitro time and
production cost. respective medium.

(A)

(B)

(C)

(D)

Fig. 3: Comparison of immature zygotic embryos (IZEs)
response on MS, N6 and B5 medium. (A)
Germination percentage of M. elengi IZEs on three
basal media; (B) rooting percentage of M. elengi
IZEs; C) mean shoot length of germinated M.
elengi IZEs; and (D) mean root length of
germinated M. elengi IZEs. IZEs germination and
rooting % is based on observations after 10 weeks
incubation of IZEs on respective medium; whereas
mean shoot and root length is based on
observations after 23 weeks incubation of IZEs on
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Fig. 4: Germinated immature zygotic embryos (IZEs) of M. elengi after 23 weeks incubation. (A) Germinated IZEs on MS
medium; (B) germinated IZEs on N6 medium; (C) germinated IZEs on B5 medium.

On B5 medium, the IZEs germination and rooting higher in comparison to N6 and MS medium. A well
percentage is 100% and 94.81 %, respectively. Auxin, a balanced combination of macro and micro nutrients
group of plant growth regulators is known to induce including nitrogen, phosphorous and potassium in tissue
rooting in germinating seeds and in vitro plantlets [18-20]. culture medium can only lead to the desirable impact on
However, more than 94% IZEs showed rooting on B5 the response of the plant explant and in vitro / in vivo
medium. All three media, B5, N6 and MS were not growth and development of plantlets [25]. 
supplemented with auxin. The high IZEs germination and Like other economically important plant species, M.
rooting % on B5 medium could be attributed to the elengi IZEs could also be used as target tissue in its
cumulative effect of B5 medium content. B5 medium genetic transformation studies [16, 26-28]. So far there was
contains KNO , MgSO , NaH PO  and Thiamine-HCl in no report on the comparative suitability of the different3 4 2 4

excess in comparison to N6 and MS medium. The nitrogen basal media for M. elengi IZEs. This study clearly
supply in the form of nitrates is known to accelerate the indicates that B5 medium is the most suitable for M.
growth and development of plants [21]. In the media, elengi IZEs germination and growth and development of
nitrogen is supplied in two forms namely, nitrates and roots. Study also indicates that N6 medium is the most
ammonium salts. Potassium nitrate is more than two times suitable for growth and development of M. elengi shoots.
extra in N6 and B5 medium in comparison to MS medium.
On MS medium, only ~31% IZEs showed rooting and CONCLUSION
mean root length was only 1.69 cm. Whereas on B5
medium more than 94% (94.81%) IZEs showed rooting and On the basis of the data obtained in the present
mean root length was 11.91 cm. Mean root length of investigation, conclusion can be made that the IZEs are
plantlets grown on B5 medium was 7 times extra in the most suitable explants to initiate in vitro cultures for
comparison to mean root length of plantlets grown on MS micropropagation of M. elengi. The comparison of IZEs
medium. This significant difference in rooting % and mean response on three media clearly demonstrates that B5
root length could be attributed to contents of respective medium is the most suitable medium for M. elengi IZEs
medium. Other observations includes, on MS medium, germination and growth and development of roots; and
26.5 % of germinated 136 IZEs showed callus growth at N6 medium can be used for effective shoots growth.
the basal (radical) end; and most of the roots were However, further refinement of the medium formulation is
showing stunted growth. Tap roots, adventitious rooting needed in order to accelerate growth and development of
and branched rooting patterns were observed in M. elengi plantlets to have its economical production
germinated IZEs on all three media (figure not shown). using micropropagation technique. In addition to this,
Nitrates are known to influence root branching [22]. For research work needs to be done to obtain multiple
the normal growth and development of plants the level of shooting either through organogenesis or through
pH in medium or soil is important [23]. However, pH of all somatic embryogenesis from callus cultures.
three media was same (5.7); and therefore pH may not be
a reason for the variation in IZEs germination %, rooting ACKNOWLEDGEMENT
% and mean shoot and root length. All three media are
supplemented with 5ppm BAP, which is known to Authors are grateful to the AIMST University,
promote shoot growth and also stimulates potassium Malaysia for providing financial support for this study
uptake [24]. Potassium content in B5 media is relatively (Research Grant: B12-2009-10). 
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