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Abstract: The goal of the current research is to evaluate the effect of different
chemicals on grown Phaseolus vulgaris L. plant, detect the effect of stimulants on
the molecular characteristics responsible for the metabolism of secondary
compounds, and detect and estimate mutations from RAPD-PCR marker reactions.
Seeds were obtained from green bean plants. Research experiments were conducted
for the three treatments with different concentrations. The seeds were planted on a
medium of magnesium chloride salts (Mgl = 200, Mg2 =400 Mg/L). The treatment
was hydrogen peroxide (P). The seeds were soaked at a concentration of 50% for a
period of time. 4 minutes, control sample. After four weeks of cultivation, the
concentration of the production of secondary metabolites Redaudioside and 3,4-
Dimrthoxybenzyl was measured. The results of the concentration of the active
compound Redaudioside showed the highest concentration in the (P) sample among
the treatments, which reached 231.666 ppm, and the lowest value was in the Mg2
sample, which reached 70.461 ppm. Compared with the control sample, which
amounted to 254.666 ppm, no plant stimulation occurred. As for the active
compound 3,4-Dimrthoxybenzyl, the highest concentration was in the (P) sample,
which reached 12.944, followed by the Mgl sample, which reached 11,505 ppm,
and the Mg2 sample was the lowest, reaching 0 ppm compared to the control sample,
which reached 0 ppm. The results of the reactions of the RAPD-PCR indicators on
the treatment of the studied materials showed that the total number of packages
reached 163 packages, the number of general packages was 100 packages, and the
number of mutant packages was 63 packages, distributed into 31 unique packages
and 32 absent packages. The (Mg2) treatment was characterized by the highest
number of unique packages, reaching 12 packages. Followed by Transaction (P)
which amounted to 10 unique packages. Treatment (P) had the highest number of
absent bundles, with 14 bundles, followed by treatment (Mg2), with 10 absent
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bundles. As for the Mgl sample, it gave the smallest number of unique and absent
bands. We conclude from the results that the higher the concentration of magnesium
chloride salts in the nutrient medium, the more delayed seed growth, the lower the
measurement of the concentration of active compounds and the greater the number
of genetic mutations, as the average concentration in magnesium chloride salts had
the highest effect in terms of mutations according to the efficiency of RAPD-PCR
reactions. As for hydrogen peroxide, it was highly stimulating and indicated the
plant's response to high concentrations of secondary metabolites

Keywords: Phaseolus Vulgaris, peroxide Hydrogen, magnesium and RAPD-PCR
markers
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1. Introduction

Plant tissue culture technology is of great importance, as it allows the production of
large numbers of plants that are completely similar in genetic composition to the
mother plant and free of microbial contaminants from explants, callus induction,
organogenesis, somatic embryogenesis and the production of active compounds [1].
One of the most important advantages of this technology is that it has been used in
the field of improving plants’ tolerance to stresses, and it can be grown in any season
and within almost a short period, thus protecting plants from deterioration and
extinction. It contributes to multiplying the genetic assets of plants and preserving
them for a specific period of time, in addition to producing types of medicines and
medicinal drugs [2,3]. The green bean plant, Phaseolus vulgaris L., is one of the
important plants of the leguminous family that has been propagated through tissue
culture, because it has nutritional, medicinal, and economic value. It 1s considered
one of the most important food legumes used for human consumption due to its high
content of protein, carbohydrates, vitamins, calcium, dietary fiber, and minerals that
the body needs [4].

Magnesium chloride plays an important role in plant growth and development,
acts as one of the components of chlorophyll molecules, and regulates the activity
of key photosynthetic enzymes in chloroplasts [5]. Magnesium is one of the
macronutrients that activates the work of enzymes and is the most important nutrient
that the plant needs in small quantities. When used in small quantities, it is a
stimulating factor for green bean plants, and when used in large quantities, it is a
negative inhibitory factor on the plant [6]. Magnesium deficiency prevents plant
growth and reduces crop production, and people need to nutritional supplements rich
in magnesium to prevent deficiency of elements, and to obtain the optimal level of
magnesium to prevent chronic diseases [7]. The harmful effects of salinity on plant
growth result from osmotic stress and ionic toxicity observed in many regions of the
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world. Magnesium chloride content in cultivated plants Sufficient availability of
magnesium chloride generally ranges from 0.15 to 0.35%. The bean plant is affected
by the high number of salts used in the nutritional medium, which affects the growth
of parts of the plant such as roots, leaves, flowers, etc., and the plant becomes
dormant [8].

Hydrogen peroxide, a weak acid, is a good bleach due to its strong oxidizing
properties. Hydrogen peroxide is used as a sterilizer and catalyst at the same time in
plant tissue culture. It belongs to the reactive group at the cell level. It plays an
important role as the most stable type of oxygen in plants. There are some chemical
signals that determine plant resistance to major biotic and abiotic stresses, called
genetic expression, which are specialized genes for the defense system from external
stimuli in the plant [9]. Treating green bean seeds with hydrogen peroxide helps
them withstand drought. Activating antioxidants found in seeds and plants to
mitigate the oxidative damage that leads to them, and improving the physiological
characteristics of plant growth under drought. Drought is a major abiotic stress that
affects agricultural systems and food production and induces numerous
physiological, chemical, biological and molecular responses in many plants [10].

Using the technique of Random Amplified Polymorphic DNA (RAPD-PCR),
which is characterized by ease and low cost, is the detection of genetic variations
that depends on the presence or absence of duplicated bands in individuals. The use
of molecular indicators to detect the genetic stability present within plant
populations and determine the genetic relationships between Plant varieties and
species [11]. The abundance of plant DNA fragments in random nucleotide
sequences, where genetic material containing nucleotide sequences is amplified and
can be seen in the form of bands of different molecular weights on an agarose gel.
The basis of the work of this indicator depends on the use of short primers made of
10 nucleotides, and sometimes more, and the detection of many characteristics.
Molecular analysis to assess genetic diversity [12].

2- METHODOLOGY:
2-1 Experiment Design:

The seeds were grown on MS nutrient medium, where the first treatment was to
sterilize the seeds of Phaseolus Vulgaris L. with 50% hydrogen peroxide. As for the
second treatment, a moderate amount of magnesium chloride salts is placed in the
nutrient medium, and the seeds are planted on them and compared with the control
sample as shown in Table (1). Four weeks after planting, parts of the treated
cultivated plant are taken, such as young leaves and others, and the DNA is extracted
from the plant and a procedure is performed. RAPD-PCR reactions in the plant tissue
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culture laboratory and the molecular biology laboratory / College of Science / Tikrit
University.

Table (1) shows the samples studied, the symbols, and the quantity used for each

sample
Samples Quantity Symbols used
Control sample C
hydrogen peroxide 50% P
(H,0y)
magnesium chloride 200 Mgl
salts
magnesium chloride 400 Mg2
salts

2-2 Sample collection:

Tissue samples were collected 30 days after culture under the influence of
magnesium chloride salts and hydrogen peroxide. An amount of 3-4 new leaves
were taken from the growing top, and the plant samples were transferred to the
laboratory to isolate DNA from them and conduct reactions.

2-3 Extraction of active ingredients

The active substances are extracted using a Soxhlet device, and the examination is
carried out using HPLC technology to measure the concentrations of the
substances [13].

2-4 DNA extraction

DNA was extracted from young leaves using a CTAB method known as general
methods [14].

2-5 Electrophoresis on agarose gel

Materials required for electrophoresis, such as SB solution, agar, red dye, and
DNA samples, were prepared for electrophoresis.

2-6 Conduct RAPD_ PCR reactions

RAPD-PCR reactions were performed for all studied samples of Phaseolus
Vulgaris L., which express the change in the genetic stability of the plant, using 5
primers [15]. Table (2)
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Table (2) shows the sequences of the RAPD PCR primers used for the study

NO Primers Sequence 5’2>2>-> 3’
P1 OPB-7 GGTGACGCAG
P2 OPC-3 GGGGGTCTTT
P3 OPC-4 CCGCATCTAC
P4 OPC-5 GATGACCGCC
P5 OPC-9 CTCACCGTCC

3- Method of extracting active compounds 3,4-Dimrthoxybenzyl,
Redaudioside:

10 grams of vulgaris leaves were weighed and ground using a grinder. The powder
is placed in a filter called a thimble and placed in a Soxhlet extraction device. Install
the device in a beaker using (ethanol) as the solvent, i.e. adding 500 ml of ethanol.
At a concentration of 99%, then the concentrate is installed and left for 24 hours to
complete the soaking process and to give more room for extracting the active
ingredient. The solvent is removed after extraction usually using a rotary evaporator
at a temperature of 45-50°C [16].

4- The RAPD-PCR markers:

The RAPD-PCR master reaction mixture was prepared by mixing Premix (prepared
by the company Pioneer) with 2 microliters of primer. 2 microliters of DNA were
added to each sample with 10 microliters of Master Mix with 6 microliters of
removed distilled water. ions, and the final volume of the mixture becomes 20
microliters, after which these tubes containing the mixture are placed in the
polymerization device. The program mentioned in Table (3) is applied. After the
reaction ends, the tubes are removed from the device and transferred or kept in
freezer [17].

Table (3) solutions used in the RAPD markers

C Components Volume
1 Green Master 10y 1
mix
2 Primer 2pl
3 Nuclease free 6u 1
water
4 DNA template 2pl
5 Total Volume 20p 1
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First, 1 cycle of initial denaturation at 94°C for 4 minutes, then 40 cycles of
denaturation at 93°C for 50 s, primer binding of 40 cycles of 36°C for 1 minute,
elongation at 72°C and 40 cycles for 1 minute, Finally the final elongation for one
cycle at 72°C for 10 minutes. After completing the amplification in the PCR
machine, 4 pL of the PCR-RAPD products are taken and transferred to a 1.5%
agarose gel with added DNA, and then the gel is photographed using ultraviolet light
As in Table (4).

Table (4) RAPD-PCR reaction program

Stage name temperature | the time | Number of
courses
Primary 94°C 4 minutes |
metamorphosis
Secondary teratosis 93°C 50s 40
Initiator link 36°C 1 minute 40
Elongation 72°C 1 minute 40
Final elongation 72°C 10 minutes |

5- Diagnosis of mutations

The presence of mutations is detected through genetic variation in the DNA
material that can be obtained from PCR and RAPD indicators and can be relied
upon in determining the genetic differences of the samples compared to the control
sample. The bands are placed in a table representing the number 1 for the presence
of bands and the number 0 for the absence of bands [18].

5-1 Results of determining active compounds using an HPLC device

The results of Table (5) showed an increase in the control sample in the sugar
compound Redaudioside of green bean plants compared to the compound 3,4-
Dimrthoxybenzyl, which decreased significantly to 0 ppm. This indicates that green
beans are more responsive to sugar compounds, especially to the compound
Redaudioside, which reached 254.666 ppm.

Redaudioside compound stimulated green bean plants in most treatments, as the
concentration of hydrogen peroxide P increased among all treatments, reaching
231,666 ppm. As for magnesium chloride salts, its value increased to 153.673 ppm
in the medium treatment, and its value decreased to 70.461 ppm in Mg2, compared
to the control sample. There was no change in the catalyst materials [19].

As for the compound 3,4-Dimrthoxybenzyl, which was more responsive when
treated with magnesium chloride salts, it increased when adding low concentrations
of Mgl, which reached 11.505 ppm, and decreased when adding high concentrations
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of Mg2, which reached 0 ppm. Hydrogen peroxide Prose and reached 12.944 ppm.

It is more responsive to green bean seed stimulation, which is considered to have

good results on the plant and has high genetic variation and a change in

morphological traits when compared with the control sample in the treatments.

Table (5) shows the catalysis of active compounds

Samples Redaudioside 3.4-
Dimrthoxybenzyl
1 Control 254.666 0
hydrogen peroxide 231.666 12.944
(P)
3 Mgl 153.673 11.505
4 Mg2 70.461 0

5-2 Results of RAPD-PCR indicators:

The results of RAPD-PCR showed that there is genetic variation at the DNA level
in some samples, and all samples are characterized by containing varying mutations
according to the effect of the plant-stimulating chemical. All samples were
characterized by containing unique bands and absent bands, as shown in Tables (6),
as it was shown that the results The primers used in the study for green bean plants:
The number of sites produced was 67 sites, including 25 sites general to the
treatments and the different sites produced by these primers. There are 42 sites, and
the total number of packets is 163 packets. The number of general packets showed
100 packets, and the number of mutant packets was 63 packets resulting from the
sum of unique packets and absent packets, which were 31 unique packets and 32
absent packets. The results of table (7) show the total of the variant packets produced
in There were 63 treated samples, 31 of which were unique and 32 of which were
absent. The hydrogen peroxide sample showed P. The number of unique bands was
10 and a number of Absent bundles 14 bundles. The sample of low magnesium
chloride Mgl had the least number of mutant bands, amounting to 9 unique bands
and 8 absent bands. As for the second sample, Mg2, it had 12 unique bands and 10
absent bands. It was the most responsive green bean plant in terms of the number of
unique bands among the treatments. It showed the highest value in the hydrogen
peroxide sample P in terms of the number of mutant bands, 24 bands. The lowest
number was 22 bands in the Mg2 sample, and the lowest number when treated with
the Mgl sample was 17 bands. This indicates the characteristics of the treatment that
indicate the presence of unique bands. Absent bands at specific locations in the
starter when the number of unique bands is more indicates the plant's response to the
treated mutants.
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Table (6) Results of the primers used in RAPD reactions for samples

Primer P1 P2 P3 P4 P5 Total
Loci number 14 10 14 14 15 67
Public Locations 8 2 6 4 5 25
Differentiated 6 8 8 10 10 42
locations

Total Packages 38 27 32 35 32 163

General packages 32 8 24 16 20 100
Mutant beams 8 11 8 24 12 63
Unique bands 1 7 8 11 4 31
Absent bands 7 4 0 13 8 32

Table (7) Results of the primers used in RAPD reactions for samples

Distinctive bands in Ants samples
Primer P Mgl Mg2
Number . . .
Unique | Absent | unique | Absent | Unique | Absent

(OPB-7) 1 3 0 1 0 3
P1

P2 (OPC- 2 | 3 2 2 1
3)

(OPC-4) 3 0 2 0 3 0
P3

(OPC-5) 3 6 4 4 4 3
P4

(OPC-9) 1 4 0 1 3 3
P5
Total 10 14 9 8 12 10

24 | 17 22
63
Discussion:

It was shown from the results that whenever we used medium
concentrations of magnesium chloride salts in the MS nutrient medium, the
speed of germination increased, and the concentrations of the active substances
increased in the Mgl treatment using two types of active compounds:
Redaudioside and 3,4-Dimrthoxybenzyl, and decreased in the Mg2 treatment if
it was the most responsive to compound 3. 4-Dimrthoxybenzyl indicates that the
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proportionality is inverse, as mentioned in previous studies (Bhardwaj, S., &
Kumar, P.2020) It has been shown that one of the most important factors that
help in the success of the plant tissue culture technique depends on the ability of
the seeds to germinate and form strong-growing seedlings that can withstand salt
stress and the environmental conditions that they face during their growth period.
With the tissue culture technique, the absorption of magnesium chloride salts
occurs directly. From the middle and quickly affects the external appearance of
the plant, especially the roots and the appearance and vital characteristics of the
plant. Excessive salinity from magnesium chloride causes a noticeable decline
in the production of compounds. Effectiveness and genetic stability compared to
the control sample, the green bean plant is one of the non-salinity-loving plants
(Gupta et al., 2022). As for the results of hydrogen peroxide P, it appears that
the more the concentrations used average 50%, the higher the concentration of
the active substances and the faster the plant grows. The substances are
considered Chemicals are among the sterilizing and stimulating factors at the
same time, which express a change in genetic stability, which achieved good
changes in some phenotypic traits and the production of a large number of active
compounds in the plant due to the stimulation occurring in the seeds of the green
bean plant, and it was the most stimulating factor. The 3,4-Dimrthoxybenzyl
compound, when compared with the control sample, reached 0 (Alakhdar ef al.,
2021). The stimulants on the plant are detected through HPCL technology to
measure and concentrate the plant's active compounds and compare them with
the control sample, as the value of the active compounds in the plant increases
indicates the presence of an important factor in improving the plant's
characteristics (Bettaiah et al., 2021). The mutations occurring in the genetic
stability to which the plant was exposed are detected and compared with the
control sample. The most influential in terms of the number of mutant bands of
hydrogen peroxide P, which reached 24 bands, 10 were unique and 14 were
absent, while the concentrations of magnesium chloride Mg2 were of medium
concentrations and the smallest number of Mutations upon treatment with a
small amount of magnesium chloride through the RAPD-PCR reaction
technique, which is highly efficient and a quick and inexpensive way to detect
these variations. Genetic studies obtained from the green bean genome to

improve plant production in environments exposed to salinity (Al sugmane et
al, 2020).

Conclusion:
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From an appearance perspective, salt stress has an inhibiting effect on the
vegetative growth of the plant. The higher the concentration of salts, the more
the seeds will be delayed in germinating as a result of obstructing the absorption
of materials from the nutrient medium. This increase in salts causes stunting of
the plant due to a defect in the physiological processes of the plant to resist the
toxic effect of magnesium chloride ions, causing a deficiency. The result is the
amount of active compounds produced by the plant, which has an important role
in the type of activities that occur, which causes an inverse relationship. The
higher the concentration of magnesium chloride, the lower the concentration.
Active ingredients of green bean plant. As for hydrogen peroxide, there is a
direct relationship between the concentration of hydrogen peroxide and the
concentration of active substances. The more the concentration averages 50%
and the shorter the seed exposure period, the faster the plant’s response will be
with a good number of active compounds. Through this, mutations occur in the
genome of the Phaselus Vulgaris plant. Correlation relationship between
measuring the concentration of active substances and molecular interactions.
The results showed the concentration of active substances and molecular
characteristics that there is a correlation relationship between them. The
correlation relationship appeared in treatment P between the number of unique
bands, the number of absent bands, and the number of active materials. The
greater the amount of active materials, the greater the number of mutant bands
in peroxide. Hydrogen P had the highest number of mutant bands at 24 among
other treatments, and unique bands were less than absent. As for magnesium
chloride salts, Mg2, with an average concentration, there was a direct
relationship. The higher the amount of active ingredients, the more the number
of bands, as the number of mutant bands reached 22, and the number of absent
bands was less, at 10, compared to the lowest concentration of magnesium

chloride at Mg1, which reached the lowest number. Mutant packages.

e N

Phaseolus Vulgarisi m Phaseolus Vulgaris m

Picture (1,2): Primers used for Phaseolus Vulgaris
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Picture (3,4,5): Primers used for Phaseolus Vulgaris
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