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Abstract---Asparagus racemosus belongs to the Asparagaceae family
and the Asparagus genus is an endangered plant species that have
been listed in the red data book. For the conventional breeding of the
Asparagus racemosus, its tubers are used whichpossess a wide range
of antioxidants, leading to the wastage of highly oxidative tuber roots.
Using the in-vitro propagation method we can propagate Asparagus
racemosus using its nodal explants successfully only in a
contamination-free environment. The sources of contamination can be
present in the media or associated with the explantswhich need to be
eradicated using various sterilization techniques and disinfectants.
This paper presents two different sterilization techniques and
treatment of disinfectant Sodium hypochlorite used to sterilize the
media and the explants. The media was sterilized using an autoclave
and microwave oven with the treatment of explant with sterilizing
agent sodium hypochlorite in three concentrations of 5%, 10%, and
15% for 5 min. The nodal explants were cultured in MS basal medium
supplemented with 30g sucrose, as a carbon source and 7g agar, as a
gelling agent. The temperatureinside the growth chamber was
maintained at 24+2°C with a photoperiod of 16 h daylight and 8 h
dark. The results were assessed based on survival rate, shoot growth,
and the percentage of contamination during the initiation phase.
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Among all the different sterilization variations, 10 % sodium
hypochlorite disinfectant treatment with 30 min autoclaved media was
found to be the most effective treatment with an 85% initiation rate
and 70% survival rate. After sterilization, shoots continued to grow
vigorously and the multiplication phase was initiated.

Keywords---sterilization, autoclave, microwave oven, sodium
hypochlorite, asparagus racemosus.

Introduction

Asparagus racemosus is an important medicinal plant that grows throughout
India’s tropical and subtropical parts and is known for its phytoestrogen
properties. The plant is used to increase lactation in women and treat problems
related to their menstrual cycle (1,2). Steroidal saponins are the main active
constituent of the Asparagus racemosus which is majorly deposited in the tubers
of the explant (3,4). The rise of demand for the plant owing to its high medicinal
value leads to destructive harvesting of the plant has shrunk the natural
population of Asparagus racemosus. Micropropagation can be used as a powerful
tool to meet the increasing demand of the plant by culturing its explant in
artificially favourable conditions (5,6). The successful micropropagation of
Asparagus racemosus has been done using its nodal explants (7,8,9), but these
explants may be associated with the source of contamination. The contamination
in the culture can also invade if the media is not sterilized in the proper
conditions. Therefore, proper sterilization of the media and the explants plays a
key role in the successful micropropagation of the explants (10).

Autoclaving of the media is used as a traditional method of sterilization of media,
but consumption of less time, labor, and energy has popularised the usage of
microwave ovens among tissue culturists (11,12). Research hasbeen done to find
out the efficiency of the microwave oven in the sterilization of the plant tissue
culture media and found the usage of microwave efficient to avoid the
contamination however case of overboiling of the media can lead to dehydration of
the media. (13,14,15,16). Surface sterilization of explants is done using various
disinfectants such as sodium hypochlorite, mercuric chloride, boric acid, ethanol,
hydrogen peroxide, etc. Sodium hypochlorite is the most commonly used
disinfectant that has been used in the sterilization of explants of various plant
species (17,18,19). In the present study, a comparison of the efficiency of
sterilizing technique using autoclave and microwave oven in combination with
various concentrations of disinfectant sodium hypochlorite is done for Asparagus
racemosus micropropagation to find out the best, most efficient, and cost-effective
sterilization procedure that may result in fewer chances of contamination or no
contamination intissue culture of Asparagus racemosus (20,21,22,23).
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Material and Methods
Preparation and Sterilization of Media

For the micropropagation of Asparagus racemosus MS basal media is chosen
which is a combination of macronutrients, micronutrients, and vitamins
supplemented with 30 g sucrose and 8g agarfor the preparation of 1000 ml
media. The bottles were packed in the autoclave bags and were placed in the
autoclave. The media is sterilized at121°Cfor 20 min and 30 minat 15psi.The
bottles were taken out from the autoclave and were kept inside the laminar
airflow to get the media cool and solidified (24). Another batch of 1000 ml media
was sterilized using a microwave for 10 min and 15 min. The microwave surface
was cleaned with 70% ethanol to avoid any contamination. The media was poured
inside the small bottles and was heated under continuous supervision by stirring
the media every 2 min to avoid the overboiling of the media and for the uniform
mixing of the MS media. The bottle caps which were kept loose to avoid the
bursting of bottles were tightened before taking out the bottles from the oven. The
bottles were transferred to the laminar airflow in a sterilized box wiped with 70%
ethanol. All the media were left in the bottles in the Tissue culture room for two
days to observe the presence of contamination in the media.

Explants surface sterilization

Nodal segments of Asparagus racemosus were collected from the plants in the
nursery at Maharishi Dayanand University. Explants were washed for 30 min
with detergent in tap water to remove any dust and soil particles associated, the
explant is washed with water until all the detergent gets removed. After that, the
explant is transferred to the laminar airflow and treated with 70% ethanol for 2-3
minand washed with distilled water before the treatment with the disinfectantof
various concentrations. For Asparagus racemosus, treatment of sodium
hypochlorite is given in three concentrations5%,10%, and 15% for 5 min.

Media Culture and Surface Sterilization

All the sterilized explants were planted in two sets. The first one is sterilized MS
media using an autoclave. Theother explants were planted on the MS media and
sterilized using a microwave oven. The plants were allowed to grow in vitro in the
growth chamber having 24+2°C temperature and a photoperiod of 16 h daylight
and 8h dark.

Data Collection

The experiment was carried out in triplicate consisting of ten explants in each set
of treatments. A total of 12 variations were used in culturing the explants. The
data was collected after 15 and 30 days in terms of Initiation percentage,
percentage of contamination, and percentage of explant survived.
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Results and Discussions

In the study, we found that out of both sterilization methods, with variable
sterilization time Microwave oven-assisted sterilization for 10 minutes was found
to be least effective when observed after two days with the presence of
contamination in 90% of bottles, and some bottles were having semi-solid media.
The reason for semi-solid media can be the uneven mixing of agar in the media.
All the contamination-free media were used for the culture of explants treated
with various disinfectants. Out of all the sets of experiments, media sterilization
using Autoclave for 30 min with 10% sodium hypochlorite is found to be the most
effective mode of sterilization with a maximum initiation rate and explant survival
rate of 85% and 70% respectively with minimal contamination. The maximum
percentage of contamination was observed in microwave-assisted sterilization of
10 min with 5% sodium hypochlorite.15-minute microwave-assisted sterilization
is effective in minimizing contamination in Tissue culture. 15% Sodium
hypochlorite is most effective in combating contamination with maximum
initiation and explant survival rate,20% sodium hypochlorite can be used to
minimize the contamination but high concentrated form affects the growth of
explants.

Figure 2: Figure 3: Negative effect on

Figure 1: Fungal Contamination in .

Contamtiation in. the explant disinfected by explant viability in explants

media was sterilized 5% Sodium treated with 15% sodium

using a microwave oven hypochlorite in media hvpochlorite

for 10 min autoclaved for 20 min P

Table 1
Evaluation of the presence of contamination in media sterilized after 2 days of
preparation

S.No. Mode of Sterilization Sterilization Time Contamination
1 Autoclave 20 min NO
2 Autoclave 30 min NO
3 Microwave 10 min Yes
4 Microwave 15 min NO
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Table 2

Assessment of the presence of contamination, initiation rate, and explant survival
rate for the explants disinfected using various concentrations of disinfectant in
media sterilized using different modes

S.no | Media Sterilizatio | Explant Initiation Contamination | Explant
Sterilization | n Sterilizer Percentage | Percentage Survival
method Time (Varied (After 15 | After After Percentag

Concentration) | days) 15 30 e
days days (After
30days)

1 20 min Sodium 30 40 70 10
Autoclave hypochlorite

(5%)

2 Autoclave 20 min Sodium 70 30 45 50
hypochlorite
(15%)

3 Autoclave 20 min Sodium 55 15 25 40
hypochlorite
(20%)

4 Autoclave 30 min Sodium 38 32 40 25
hypochlorite
(5%)

S Autoclave 30 min Sodium 85 ) 18 70
hypochlorite
(10%)

6 Autoclave 30 min Sodium 75 6 10 60
hypochlorite
(20%)

7 Microwave 15 min Sodium 28 83 95 12
hypochlorite
(5%)

8 Microwave 15 min Sodium 78 35 43 69
hypochlorite
(10%)

9 Microwave 15 min Sodium 72 12 35 58
hypochlorite
(20%)

Conclusion

Exactly 15-minute microwave-assisted sterilization is effective in minimizing
contamination in Tissue culture media and gives the best result when the explant
is treated with 10% sodium hypochlorite. Microwave oven sterilization has the
potential to be used as a substitute for autoclaves in the Tissue Culture lab for a
lesser number of media. Sterilization can be achieved in less time saving energy
but the problem associated with the microwave oven is that it requires
continuous supervision.10% Sodium hypochlorite for 10 min is efficient in
removing contamination and also does not affect the explant viability. A higher
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concentration of Sodium hypochlorite is efficient in minimizing the contamination
but at the same time, it negatively affects the initiation rate of the explant.
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