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Abstract

The nodal explants of Ocimum basilicum and Ocimum minimum were cultivated on the
medium of Ms basal supplemented with auxins 2,4D(6mg/l) and vitamins MS, incubated in conditions
controlled by temperature, light and humidity and presented good rates of regeneration over 70% in
case of Ocimum basilicum in the conditions of sample of explants from the vegetal material ex vitro
and of 100% in case of Ocimum minimum in the conditions in which it was sampled from the sterile
vegetal material. During the monitoring (6 weeks) the explants have developed callus of green-
yellow-white color translucent pearled, of different sizes that after 3 weeks presented on the surface
embryogen cones and at the end of the period in proportion of 96% has generated new plants.
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INTRODUCTION

The culture of vegetal tissues and cells represent a basic branch of the
bio modern technologies, that of vegetal bio technologies, a direction of
research that has as purpose the examination of the cells of tissues, of
members or of plantlets in the culture ,,in vitro”, of the vitro plantlets
reaction to the natural conditions of life, in the moment of their transferring
»ex vitro” (Petrus, 2016) and also a direct commercial importance, by its
applying in the fundamental research, as would be the cellular biology,
genetics, biochemistry and biotechnology is an evidence of its utility
(Gambor, 2002). The culture of tissue not only offers a method of mass
propagation, but also makes possible also the production of plants
undamaged by diseases and plants genetically modified. Also, it represents
an important source of obtaining the secondary products of metabolism
(Khosroushahi, 2006; Murashige, 1974).

Despite all the advantages of this technique, there are also some
methodological obstacles, mainly the contamination that impedes its
exploitation as a technique with maximum efficiency in bio technological
research (Ekmekci, 2014). The internal and external contamination of the
tissues of plants represents a predominant problem, because, the micro
bodies especially the fungi and bacteria can develop faster than the cells of
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the plants and can take all the nutrients from the environment impeding thus
the growth of the plants (Cassells, 1991).

The basil is a plant from the Ocimum type, Lamiaceae family,
Lamiales order with origin in India (Viera, 2000) was found in tropical and
temperate regions from Southern Asia. The type Ocimum is found in Asia,
Africa and Central America (Darrah, 1998) but is cultivated also in many
European countries being considered that there are between 50 and 150
species and hybrids of basil (Simon et al., 1990).

In Romania the basil prefers the West and South of Romania: here are
cultivated improved local varieties, and also cultures adapted to foreign
cultures (Roman et al., 2012). Are cultivated for the chemical compounds
that are used in the medicine based on plants (in gastro-intestinal and
digestive disorders, as anti-inflammatory and antiseptic etc.), in the industry
of perfumes and food (Paun, 1988; Robu., 2004; Bei, 2013). It presents a
wide range of variations due its complex morphology (Savulescu, 2010;
Simon, 1999; Labra, 2004; Nurzynska-Wierdak, 2007a), the chemical
content and of the composition of the essential oil (Tita 1., 2008; Marotti,
1996; Vieira, 2000; Sifola, 2006; Nurzynska-Wierdak, 2007b; Dzida, 2010)
and also other biological aspects (Golcz, 2006; Nguyen, 2010).

In the last years, the essential oils and extracts from plants have
attracted a great scientific interest, due to their potential as source of natural
and antioxidants and active biological compounds. The antimicrobial and
antioxidant activity of the essential oils stood at the basis of many
applications, including the preservation (Bozin, 2006; Tepe, 2007;
Wannissorn, 2005) of fresh and processed food, to the obtaining of some
pharmaceutical products used in the alternative medicine and in the naturist
therapies (Bozin, 2006; Celiktas, 2007). In medicine the efforts were also
made to exploit the potential of some essential oils for the treating of
infectious diseases, in order to discover some standard pharmaceutical
remedies of substitution (Celiktas, 2007). Traditionally, the basil is widely
used for the preparing of the food as flavoring agent (Makri, 2008), in the
perfumeries and medical industries (Telci, 2006).

The micropropagation in vitro of Ocimum basilicum was concentrated
on using different types of explants on mediums of culture with different
additions, cultivating the nodal segments and apices, leaves, inflorescences
or for the purpose of obtaining different bioactive-rosemary acid
compounds, volatile oils, antioxidant compounds and compounds with
antiviral activity (Laslo, 2013).

In the context of those mentioned is placed also this paper that has
proposed the finding of an optimum protocol of micro multiplying for
Ocimum basilicum considering the variety, the medium of culture, the
experimental factors and the interaction between them.
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MATERIAL AND METHOD

In order to analyze the capacity of some varieties of the Ocimum
species was initiated in the spring of 2017 an experiment in the laboratory of
the Vegetal biotechnology of the Faculty of Environment Protection from
the University Oradea. In order to obtain the vegetal material, was placed
for germination a greater quantity of seeds of Ocimum basilicum because
usually they germinate hardly because of the high content of mucilages.
After approximately 5 weeks was obtained a sufficient numbers of young
plants to initiate the experiment that will be V1. For the second version (V2)
were used sterile plants of lime. Ocimum minimum being in the collection of
the laboratory.

In order to test the capacity of the two varieties of callus formation
were selected the apical part of the young plants internodal being obtained
thus the explants that were inoculated on the MS medium to which were
added vitamins MS (Iml/l) and 2,4D (6mg/l), sterilized medium at 121°C
for 15 minutes. After a previous disinfection of the explants with alcohol
70% for 1 minute and hypochlorite 3% for 10 minutes followed by 4
energetic washing with sterile water they were inoculated on the cooled
culture medium. For each version (V1, V2) were inoculated 15 tubes
(n=15).

After the inoculation the explants were kept in controlled conditions in
the chamber of growth with the following parameters: the intensity of the
light 50umol.m-".s™; photo period: 16 hours light 8 dark; the temperature
26°C and humidity of 80%.

RESULTS AND DISCUSSION

The capacity of callus formation on medium with 2,4D was followed
on a period of 6 weeks, interval in which the test of callus was considered
and studies from the point of view of the diameter, the consistency of the
callus, of the color and its capacity of development on the enriched medium.
The results obtained are presented in Table 1.

The diameter of callus after 3 weeks is between 0,8-2,3 cm for V1 and
0,7-1,8 cm for V2 and after 6 weeks between 1,6-3cm for V1 and 1,2-2,6 for
V2. The color of the callus varies from green-yellow translucent to yellow
translucent and pearled white in case of both versions. In the first period of
incubation was found that 27% of the explants from V1 were necrosed fact
that is placed on the account that the plants came from and exvitro medium
compared to those from V2 that were sampled from sterile medium and to
which were not registered any infection or necrosis.
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Table 1
The differences regarding the capacity of callus formation from the explants of Ocimum
considered at different intervals of time

Period Diameter
of . R Color/experimental . Necrosed Capacity of
. Version | of medium . Consistency .
incubat versions (%) % regeneration
- (cm)
ion
28% - green yellow 73%
V1 1.9 translucent;  36%- dense 27 Presents
yellow translucent; embryos on the
3 36% - pearled white surface
weeks 73% - green yellow 100 %
translucent Presents
V2 16 27 % - pearled white dense 0 embryos on the
surface
Vi 22 anstucent, b7 - dense 27 Presents
6 yellow translucent; oreanogencsis
weeks 36% - pearled white ganog
73% - green yellow 93 %
V2 1,8 translucent dense 1 Presents
27 % - pearled white organogenesis

Regarding the capacity of regeneration of the callus after 3 weeks
were observed embryonal buttons and embryos on the surface of the callus
in all the tubes from both versions that afterwards have generated new
plants with the exception of one from V2. Was also found that at the end of
the experimental period it began to appear in the area of contact with the
culture medium a mild necrosis.

Fig. 1. Images fegar 1g the reggnetive aspect of the basil

A special importance of this experiment is that of the regenerative
aspect of the callus during the 6 weeks, callus that will be transferred on
fresh mediums without 2,4D but with an increased quantity of
phytohormones for the differentiation of the plants.
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CONCLUSIONS

From the study accomplished we can reach the following conclusions:

. in 3 weeks after the inoculation 27% of the explants were necrosed
in case of Ocimum basilicum, a case that we consider that is due to the
disinfection and the fact that the vegetal material has ex vitro provenience
compared to the explants of Ocimum minimum coming from sterile plants. It
is differentiated also an average size in diameter of the callus of 1,9 cm for
V1 and 1,6 cm for V2. Also the callus present a dense aspect and colors in
shades of green-yellow-translucent white.
. after 6 weeks was not registered major aspects regarding the
consistency and color, in exchange the weight of the callus continued to
grow reaching in case of V1 to an average weight in diameter of 2,2 cm and
in case of V2to 1,8 cm.

We recommend the transfer of the cones of growth differentiated on
fresh mediums with additions of phytohormones after 30-40 days from the
inoculation to have the certainty of obtaining a greater number of plants of
higher quality.
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