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The main purpose of this study was to find out applicability of sucrose ester in tissue
culture media. Sucrose ester is classified as an emulsifier and it is usually used to
improve texture, aeration, protein protection and sugar crystallization. SEs is used in
many applications including bakery, confectionery, cereals, dairy, ice cream and
sauces. Murashige and Skoog medium supplemented with BAP (3 mg/l) and IAA (0.5
mg/l) was used for tissue culture of gerbera. The nutrient mediums were supplemented
with different concentrations of sucrose esters (0 to 0.5%). Shoot formation was highly
influenced by concentrations of sucrose ester in medium. Among different
concentrations for shoot multiplication, best performance was showed on medium
supplemented with 0.025% sucrose ester. Average number of shoots per explants was
higher on this medium (9.58+) with average height of longest shoot 5.05 + 0.02.
However, the number of shoots and height of shoot was significantly reduced when SE
concentration in media was further increased (0.05 to 0.5%). This indicates that we can
use sucrose ester in tissue culture media for improving growth of tissue cultured
plantlets (number of shoots and height of shoots) and upper limit for use of SE in tissue
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culture media is 0.025%.

Introduction

Gerbera (Gerbera jamesonii) belongs to sunflower
family Asteraceae and is one of the most popular
ornamental flowers worldwide. It is one of the top ten
traded cut flowers. It is used as a decorative garden plant,
container plant, or mostly as cut flowers. Gerbera can be
propagated by both sexual and asexual methods. The
technique of plant tissue culture may play a key role in
the “Second Green Revolution’” in which biotechnology
and gene modification are being used to improve crop
yield and quality. Plant tissue culture is being widely
accepted for its potentials in mass multiplication and
preservation of elite plants. A tissue-culture technique in
which propagules are cloned from tissue taken from a
single plant is known as micro-propagation.
Micropropagation of gerbera is being used in many

countries from a range of explants (Huang and Chu,
1985; Aswath and Choudhary, 2002; Tyagi and Kothari,
2004; Aswath and Wazneen, 2004; Altaf et al., 2009;
Aktar et al., 2012).

The nutrient medium is important for successful tissue
culture. One of the first decisions that must be made
when developing a tissue culture system is what medium
to use. Nutrient media for plant tissue culture are
designed to allow plant tissues to be maintained in a
totally artificial environment. Many different tissue
culture media have been developed, but only a few have
found wide-spread use, e.g. MS (Murashige and Skoog,
1962). SH (Shenck and Hildebrandt), and Gamborg's B5.
Media consist of many components; there are a huge
number of permutations of substances and concentrations
to test to compose an ideal medium for a particular plant

Shubhangi Salokhe (2016) / Study on Applicability of Sucrose Ester in Tissue Culture Media 132


http://www.ijcrbp.com/
http://dx.doi.org/10.20546/ijcrbp.2016.309.016

Int. J. Curr. Res. Biosci. Plant Biol. 2016, 3(9): 132-134

species and genotype. Generally Murashige and Skoog
medium are used for micropropagation.

Sucrose esters (SE) are obtained by esterifying sucrose
with edible fatty acids from palm oil. This enables them
to be used as emulsifiers in virtually all food products.
Sucrose ester is classified as an emulsifier but it is
usually also used to improve texture, aeration, protein
protection and sugar crystallization. In modernist cuisine,
sucrose ester is used to make airs and froths such as milk
foams and foamy butter sauce. SEs also generates a finer
texture in bakery products, stabilizes dairy and sauces
and improves the texture of ice creams and mousses. SE
is nontoxic, tasteless, and odorless and is digested to
sucrose and FA. They are commonly used to improve the
texture in low fat alternatives (Anarjan and Tan, 2013;
Cristian et al., 2009; Kis et al., 2010).

Sucrose esters are used in many applications including
bakery, confectionery, cereals, dairy, ice cream and
sauces. They are used as emulsifiers in a wide variety of
food products. They can: boost other emulsifiers;
improve the solubility of flavors and fats in food
products; enhance the mouth feel provided by fat in low-
fat liquids; give stability and improved texture in dairy,
ice cream, mousse Or sauces; prevent proteins from
browning; delay staling of starches; prevent fat bloom in
chocolate; accelerate crystallization in fine-grained sugar
confectionery; yield a finer crumb and softer texture in
baked foods (Plat and Linhardt, 2001; Zeng et al., 2013;
Masoud et al., 2012; Eid et al., 2015). In the present
study, experiments were conducted to investigate effect
sucrose ester (in nutrient media)on growth of tissue
cultured Gerbera. The effect of various concentrations of
sucrose ester on the initiation and multiplication of tissue
cultured gerbera were examined.

Materials and methods

Initially gerbera plants were grown in the green house
under controlled condition to obtain explants for tissue
culture of gerbera. The shoot tips as explants from the
greenhouse grown gerbera plants were taken. Explants
were collected and washed in running tap water. The
explants were surface sterilized with teepol for 20 min
and with 0.1% bavistin for 30 min. Explants were treated
with 0.1% HgCl,for 2-3 min under laminar flow, rinsed
with double distilled water for 4-5 times and cultured on
MS medium (Murashige and Skoog, 1962).

The nutrient media chosen for these studies were
Murashige and Skoog's (1962) medium. MS media

supplemented with BAP (3 mg/l) and IAA (0.5 mg/l)
was used as a basic medium for tissue culture of gerbera.
The media were supplemented with different
concentrations of sucrose esters (0 to 0.5 %). It was
supplemented with 25gm/I of sucrose and solidified with
8gm/I of agar. The pH of medium was adjusted to 5.6-5.8
before autoclaving and for gelling 0.8% agar was added.
Explants cultured without sucrose ester (0%) served as
the control.

Actively growing shoots were collected from 3-4months
old gerbera plants grown under controlled condition in
green house. The shoots were then washed with soap
water for about 2-3 minutes followed by several changes
of water. The plant segment was then thoroughly rinsed
in 70% ethanol for 1minute. Disinfection was done by
treating with sodium hypo-chloride solution for 10-15
minutes. The smell of chlorine was removed by 3-4
washings of sterile water under aseptic condition. The
isolation of shoot apex meristem is done under laminar
flow. The explants were then placed aseptically on
modified medium for multiplication. Each experiment
had seven treatments and for every treatment, 10 bottles
were inoculated. The experiment was repeated three
times. Observations were recorded on the number of
shoots per explant and height of longest shoot.

Results and discussion

Number of shoots produced per explants and height of
longest shoot on MS medium supplemented with
different concentrations of sucrose ester after 8 weeks in
culture were measured. Different concentrations of
sucrose ester were evaluated.

' Without sucrose ester

With sucrose ester

Fig. 1: Gerbera in media with and without sucrose ester.

During this investigation shoot formation was highly
influenced by concentrations of sucrose ester in medium.
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The results presented in above Table 1 shows that the
number of shoots and height of the shoots was
significantly increased with addition of S.E in culture
medium. The presence of sucrose ester in culture

Table 1. Effect of sucrose ester on tissue culture of gerbera

medium positively influenced the tissue culture of
gerbera the number of shoots and height of shoots was
significantly increased as the concentration of SE
increased from 0.012% to 0.025%.

S. No. Treatment (% S.E. in media) Number of shoots per explant Height of longest shoot
T1 0 7.10 = 0.14 3.20 = 0.04

T2 0.012 8.73 + 0.17 4.13 + 0.05

T3 0.025 9.58 = 0.17 5.05 £ 0.02

T4 0.05 8.92 + 0.11 4.17 + 0.02

T5 0.1 8.40 + 0.03 4.01 + 0.02

T6 0.2 7.73 £ 0.13 3.82 £ 0.07

T7 0.5 7.62 + 0.08 3.42 + 0.06

S.E. 0.14 0.05

All the values are the sum of means + SD of three parallel replicates.

Among different concentrations for shoot multiplication,
best performance was showed on medium supplemented
with 0.025% sucrose ester. Average number of shoots
per explants was higher on this medium (9.58) with
average height of longest shoot 5.05+0.02. However, the
number of shoots and height of shoot was significantly
reduced when S. E. concentration in media was further
increased (0.05 to 0.5%). This indicates upper limit of
SE concentration in tissue culture medium of gerbera.
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