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Abstract. The advantage of stevia is that it doesn't bring teeth, has a low-calorie content and is
suitable for diabetics, and is safe to use. In this study, the explants used were derived from the
stem segment of the stevia plant. The results showed that shoots had a contamination percentage
of 30-40% and the treatment experienced 10% browning in the T1M1, T2M3 and T3M1
treatments. and the percentage of shoot growth produced was the same from all treatments,
namely 60%. While the fastest shoot emergence time at 8 days after planting (HST) was found
in the sterilization technique treatment using 70% alcohol for 1 minute and the use of 0 ml / L
coconut water (T1M1). The treatment that had the highest number of shoots was the sterilization
technique using 70% alcohol for 1 minute and using coconut water 0 ml / L coconut water
(T1M1) as many as 2.9 shoots.

1. Introduction
Plant is a source of natural sweetener which has a sweetness level of 200-300 times sweeter than cane
sugar. Stevia can provide a solution for consumers who cannot or should not consume sugar / cane sugar,
for example diabetics, because of course stevia sugar is safer than synthetic or artificial sweeteners. The
advantages of stevia are that it does not cause pockets on teeth, has low calorie content and is suitable
for diabetics, and is safe for use. Stevia plants can be propagated sexually and vegetatively, but the most
proven one is vegetative propagation. Generative propagation by seed is difficult because of its very low
germination capacity. Vegetative propagation of stevia plants can be done using tillers, stem cuttings,
and tissue culture. This study aims to determine the use of sterilization techniques and proper coconut
air concentration in the stevia induction process.

2. Methods
ResearchThe research was carried out at the Jember State Polytechnic Tissue Culture Laboratory in
January 2020 - March 2020. This study used a completely randomized design (CRD) consisting of 2
factors, namely differences in sterilization techniques, namely: T1 = 70% alcohol for 1 minute, T2 =
NaOCl 5% + 2 drops of tween 20 for 1 minute, T3 = NaOCl 5% + 2 drops of tween 20 for 1 minute +
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HgCl2 0.01% + 2 drops of tween 20 for 30 seconds and using the concentration of coconut air, namely:
M1 = 0 ml / L, M2 = 50ml / L, M3 = 100 ml / L, M4 = 150 ml / L.

3. Research and Materials
Toolstools used are erlenmeyer, dissecting set, measuring cup, pH-meter, pipette, autoclave, laminar
water flow, petri dishes, culture bottles, culture racks, bunsen, plastic pipettes, analytical scales, stoves,
pans, magnetic stirrers, stirrers, beakers, hot plates, rulers, cameras, stationery.

The materials used are stevia plant seeds, sterile distilled water, 70% alcohol, tween 20, 5% NaOCl,
HgCl2 0.01%, bactericides and fungicides, agar - agar, sugar, aluminum foil, stock solution AH, NaOH,
HCl, water. coconut.

3.1. Research Design
study used a completely randomized design (CRD) which consisted of two factors. The first factor is
the difference in sterilization techniques with 3 types of techniques, namely:
T1 = 70% alcohol for 1 minute
T2 = 5% NaOCl + 2 drops of tween 20 for 1 minute
T3 = 5% NaOCl + 2 drops of tween 20 for 1 minute + HgCl2 0.01% + 2 drops of Tween 20 for 30

seconds
while the second factor is the use of coconut water with 4 kinds of treatments, namely:
M1 = MS +2 ppm BAP + 0 ml / L coconut water
M2 = MS +2 ppm BAP + 50 ml / L coconut water
M3 = MS +2 ppm BAP + 100 ml / L coconut water
M4 = MS +2 ppm BAP + 150 ml / L coconut water The

data obtained were analyzed using analysis of variance (ANOVA), there was a significant difference
between the DMRT further test (Duncan's Multiple Distance Test) with a level of 5%.

4. Results and Discussion

4.1. Contamination
In in vitro culture, the initiation phase is the first phase which aims to obtain explants that are free of
microorganisms and produce the initiation of new growth. Initiation is the stage of taking explants from
the parent plant which will be propagated by tissue culture. It is at the initiation stage that the
contamination problem is the main limiting factor that is often encountered. Things that must be
considered in the sterilization process include the type of sterilization material, the concentration of the
sterilization material, and the time of immersion (Kumar, 2001).

The following is a graph of the proportion of stevia explant contamination produced in each
treatment.
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Figure 1 Contamination Percentage

Graph Graph 4.1 shows that the proportion of contamination on stevia explants ranges from 30-40%.
Contamination in this stevia explant is a fairly large contamination because the percentage figure is
almost half of the 100% figure. The following explants are contaminated.

Figure 2. Bacterial contamination, around the
explants and the media there is mucus

Figure 3. Fungal contamination, around the
explants and the media there is a white hyphae.

The observation in the image above is one of the explants that has been contaminated by fungi and
bacteria. In bacterial contamination, symptoms such as around explants and the media contain mucus,
while in fungal contamination the symptoms are such as white hyphae. This statement is supported by
Shonhaji (2014), namely the contamination that often occurs in plant tissue cultures containing two
types of contamination by bacteria and contamination by fungi. To distinguish the type of fungal or
bacterial contamination, it can be seen from the physical characteristics that appear on explants and
culture media. When exposed to bacterial contamination, mucus appears, this is because the bacteria
directly attack the tissues of the plant body itself. Meanwhile, if contaminated by fungi or fungi, a fungal
hyphae will appear on the affected plants and can usually be characterized by the presence of white to
gray lines (like threads).
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The contamination of the stevia explants was suspected due to sterile conditions at the time of
planting. This is also supported by Kristina, DKK (2017) stated that the tissue culture process requires
sterile conditions. If the conditions are contaminated, the culture will die or be damaged. The
components most susceptible to contamination by microorganisms are growing media and explants.

Contamination is also caused during planting, exploration is not paying attention to the acceptability
of both hands, the stage tools at the time of sterilization which cause contamination to spread quickly
and rapidly in breeding and contaminated explants will not grow properly and will experience explant
death because the nutrients and substrate in the media have been used. taken for breeding. This is
supported by the statements of Doods and Roberts (1983) and Gunawan (1988) that growth media and
explants can be contaminated by microorganisms because both can function as good subsrates for the
growth of microorganisms including bacteria and fungi.

4.2. Browning
The occurrence of browning is a physiological setback of an explant which is often found in in vitro
culture which ultimately inhibits the development of an explant.

In this study, the treatment that experienced browning occurred in only 3 treatments, namely the
T1M1, T2M3 and T3M1 treatments by 10%. While the other treatments did not experience browning.

Browning on the explants is thought to be caused because the explants were injured during planting
so that the explants turned brown. This is supported by the statement of Sri Hutami (2008), namely the
explant tissue culture that turns brown (browning) or black (blackening) at any time after isolation which
in turn can inhibit growth and eventually cause tissue death.

Browning stevia explants showed brown explants and did not grow. This is supported by Mariska's
(2003) statement that browning is a character that can inhibit the growth and development of explants
that change the color of the explants to black / brown. This occurs because of changes caused by physical
or biochemical effects (injury or disease).

4.3. Percentage of shoot growth. Shoot
formation in in vitro culture is often a parameter in a culture. In this study, all explants could respond to
each treatment.

The following is a graph of the proportions of the stevia explant plants produced in each treatment.

Figure 4. Shoot Growth Percentage Graph The

Graph shows that, the proportion of shoot growth on stevia explants is the same, namely 60%. The
growth of this stevia shoot has a proportion that reaches 100%. This is thought to be using sterilization
techniques and growth regulators to provide an optimal growth response so that the proportion of shoot
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growth is uniform. Growth regulators given through stevia explants, namely cytokinins in the form of
coconut water. According to Pisesha (2008), the statement that the cytokinins contained in coconut water
from small missiles can support plant growth.

4.4. The emergence of shoots The
formation of shoots on the explants is an initial phase of growth of the explants. Shoots are part of a
newly grown plant (Raharja and Wiryantha, 2003).

The results of variance for parameters when searching for shoots on stevia explants can be seen in
table 4.1 below.
Table 1. Sidik Analysis of Optimization Variety of Sterilization Techniques and Effects of Coconut
Water for the Induction of Stevia Shoots on the emergence of shoots

Source of
diversity Db JK KT Fhit Notation F Table

5% 1%
Deuterono

my 4 192.85 48.21 0.48 ns 2.58 3.78

Treatment 11 1683.41 153.04 1.52 ns 2.01 2.68
T 2 915.60 457.80 4.56 * 3.21 5.12
M 3 272.55 90.85 0.90 ns 2, 82 4, 26

T x M 6 495.27 82.54 0.82 ns 2.31 3.24
Gallat 44 4422.15 100.50

Total 59 6298.41Signif
icantly

Note: (*)different, (**) Different very real, (ns) Different not

Above table 1, it can be denied that the treatment of sterilization technique (T) has an effect on when
it materializes, the interaction between the sterilization technique (T) and coconut water (real M) does
not have a significant effect on when the shoot is manifested, and the treatment coconut water (M) has
no significant effect on the alarm time.

Following are the results of the 5% DMRT test for the sterilization technique (T) treatment is
presented in table 2 below.
Table 2. Results of the Advanced Test of the Effect of the T Factor on the Appearance of the Stevia
Explant Shoots Using the DMRT 5% Advanced Test

Treatment Average(HST)
T1 14.4 b
T2 22.2 a
T3 23.1 a

Description: The numbers followed by the same letter indicate not significantly different in the DMRT
level of 5%.

The results of the 5% DMRT further test on the sterilization technique (T) treatment showed the
fastest shoot emergence speed on the stevia explants with the sterilization technique (T1) treatment with
a mean of 14.4 days after planting (HST). While the slowest shoot emergence rate was found in treatment
(T3) with a mean of 23.1 days after planting (DAT). In the sterilization technique (T2) and (T3), the
sterilization technique used was 5% NaOCl + 2 drops of Tween 20 for 1 minute and 5% NaOCl + 2
drops of Tween 20 for 1 minute +HgCl2 0.01%+ 2 drops tween 20 for 30 seconds. Whereas in the
sterilization technique (T1), the sterilization technique used was only 70% alcohol for 1 minute. The
difference in the speed of shoot formation in the stevia explants at the induction of each treatment was
probably due to the different sterilization techniques used. The following is a graph of the mean when
determining shoots for each treatment.
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Figure 5. Graph of MeanAppearance Time in DAS

Sprout Data on the graph, show that the actual stevia explants were first counted on the 8th day after
planting and explants appeared shoots ranged from 8 to 26 days after planting (DAT).

The combination of sterilization technique using 70% alcohol for 1 minute with a coconut air
concentration of 0 ml / L (T1M1) has the lowest mean, this shows that in this treatment explants appear
shoots faster than the others, which is about 8 days after planting ( DAS), while other treatments were
around 11-26 days after planting (DAT). This means that the longer the explants grow, the current level
of the shoots is slow, conversely, the faster the explants grow, the better the current rate of sprouting.
So that the explants that have an average day to grow shoots smaller (earlier) have a fast response in
absorbing the nutrients provided in the medium.

In tissue culture, coconut water contains cytokinin ZPT. Cytokinins themselves are ZPT which are
important in regulating cell division and morphogenesis. Some kinds of cytokinins are natural cytokinins
(for example kinetin and zeatin) some are synthetic cytokinins. Natural cytokinins are produced in
actively growing tissues, especially in roots, embryos and fruits. The cytokinins produced in the roots
are then transported by xylem to target cells in the stem (Gunawan, 2008). Coconut water is an organic
compound that is often used in tissue culture engineering applications. This is because coconut water is
natural water that contains high levels of K and Cl. In addition, coconut water contains sucrose, fructose
and glucose (Netty, 2002).

4.5. Number
Number of explant shoots, the number of shoots counted when explant shoots are 1-1.5 cm in size.

The number of shoots was counted from the shoots that emerged from the axillary buds or side shoots
on each explant. Shoot growth on each explant is varied. The difference in shoot growth may be due to
nutrient uptake for different explants for regeneration such as shoot growth and development. Another
possibility is the adaptation of explant growth and development in a small environment such as a culture
bottle.
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The results of variance for the number of shoots parameters can be seen in table 4.3 below.
Table 3. Variety Fingerprint Analysis and Optimization Techniques Sterilization Effect of Coconut
Water For Plants Induction of Stevia to Total Tunas

source of
diversity Db JK KT Fhit Notatio

n
Ftabel

5% 1%
Deuterono

my 4 96 407 24 102 86 192 ** 2,584 3,778

Treatment 11 10 805 0.982 3,513 ** 2.014 2.680
T 2 4790 2395 8565 ** 3209 5123
M 3 0061 0020 0072 ns 2816 4261

T x M 6 5955 0992 3549 ** 2313 3243
Gallat 44 12.304 0.280
Total 59 119,516

Description: (*) DIFFERENT Real, (**) DIFFERENT Very Real, ( ns) Not significantly different
Based on table 3 it can be ignored that the treatment of the sterilization technique (T) has a very

significant effect on the number of shoots and the treatment interaction between the sterilization
technique (T) and coconut water (M) has a very significant effect on the number of shoots. Meanwhile,
coconut water treatment (M) had no significant effect on the number of shoots.

The following are the results of the 5% DMRT test for the combination of sterilization technique (T)
treatments presented in table 4.4 below.
Table 4. Results of the Advanced Test of the Effect of the T Factor on the Number of Shoots Using the
DMRT Advanced Test 5%

Treatment Average Number of Shoots
T1 2,6 a
T2 2,3 b
T3 1,9 b

Description: The numbers followed by the same letter show no significant difference in DMRT test at
5% level.

Table 4 shows the results of the 5% DMRT further test the effect of the T factor on the number of
shoots formed in each treatment. The highest average was found in T1 treatment which reached 2.6 tuna.
While the lowest average was found in the T3 treatment which reached 1.9 shoots. The T1 treatment is
the treatment of sterilization techniques using 70% alcohol for 1 minute, the T2 treatment is the
treatment of sterilization techniques using 5% NaOCl + 2 drops of tween 20 for 1 minute, while the T3
treatment is a sterilization technique using 5% NaOCl + 2 drops Tween 20 for 1 minute +HgCl2 + 2
drops of Tween 20 for 30 seconds. Following are the results of the 5% DMRT test for the combination
of sterilization technique (T) and coconut water (M) treatment are presented in table 4.5 below.

 The 3rd International Conference on Food and Agriculture 
ISBN : 978-623-96220-1-5



 Proceedings of The Third International on Food and Agriculture | 17 

Table 5. Result of Further Test the Effect of Factor T and M on the Number of Shoots Using the DMRT
Advanced Test 5%

Treatment Average Number of Shoots
T1M1 2.9 a
T2M4 2.7 ab
T1M3 2.7 ab
T3M2 2.6 abc
T1M4 2.5 abcd
T1M2 2.4 abcde
T2M1 2,3 abcdef
T2M3 2,1 bcdef
T2M2 1,9 cdef
T3M3 1,8 def
T3M1 1,7 ef
T3M4 1,6 f

Description: The numbers followed by the same letter show no significant difference in the level of
DMRT test 5%.

Table 5 shows that the results of the 5% DMRT follow-up test had the effect of the T with M factor
on the number of shoots formed in each treatment. The mean number of shoots in the sterilization
technique using 70% alcohol for 1 minute and 0 ml / L coconut water (T1M1) was 2.9 tuna. While the
lowest average number of shoots was found in the sterilization technique treatment using 5% NaOCl +
2 drops of tween 20 for 1 minute + HgCl2 + 2 drops of tween 20 for 30 seconds and 150 ml / L coconut
water (T3M4), namely 1.6 shoots.

The data in table 4.5 shows that the average number of shoots that appears is 2-3 shoots. Stevia
explants can have a few or many shoots because the explants can absorb nutrients from coconut water.
Cytokinins found in coconut water can help increase the number of tuna (Mandang, 1993). According
to Pisesha (2008), the statement that the cytokinins contained in coconut water from small missiles can
support plant growth. According to Kristina and Siti (2012), coconut water is a source of natural growth
regulators, including the cytokinin group. Coconut water can spur the growth of tuna.

5. Conclusion
Based on the results of observations and discussions that have been obtained, it can be concluded as

follows:
 The treatment of sterilization techniques provides a proportion of contamination to the induction

of stevia plants ranging from 30-40% and the treatment that undergoes browning is only 3
treatments, namely T1M1, T2M3 and T3M1 of 10%. The proportion of plant growth produced
by stevia plant induction was the same in the treatment of 60%. The treatment of the sterilization
technique had a significant effect on the corrected parameters and the treatment of the
sterilization technique had a very significant effect on the parameter of the number of shoots.
The treatment of T1 sterilization technique gave the fastest shoot emergence rate, namely 14.4
days after planting (DAT). While the number of shoots produced by the effect of the T1
sterilization technique, the highest number of shoots was 2.9 tuna.

 The treatment of offering coconut water at the induction of stevia plants had no significant effect
on the alarm parameters and the number of shoots.
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