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Abstract

Applying laser technology to the growth of plants to limit the use of chemical
fertilizers is an interesting topic in agriculture. The main idea is to preserve the
environment, ensuring product quality while still achieving high productivity, we decided
to carry out this research project, to investigate the effect of the low-level laser (the
wavelengths 532nm, 850nm, and 940nm) on stems and leaf development. It is expected
that with these research results, the implementation method will be widely disseminated
in the high agricultural sector, coming closer to farmers. Moreover, the results of the
analysis of the composition of bitter melon stems and leaves will be applied in medical
treatment (such as diabetes, wound treatment, anti-oxidation, anti-bacteria ...).

Keywords: Bitter melon, Momordica charantia, Biological activities, Insulin,

hyperglycemia.

1 Introduction

Today, using chemicals in agriculture is being abused. Pesticides, herbicides, stimulants, chemical
fertilizers, ... everything related to plant protection chemistry if overused not only affects the health of
consumers but righteousness farmers were the first to suffer. Therefore, clean agriculture that is
researched and developed becoming important. We want to bring new technology that uses lasers to
shine on seeds, and bitter melon trees in the development of plants to replace the habit of using

pesticides, chemical fertilizers ... but still bring high efficiency to plants.
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In current medicine, diabetes is considered one of the top five causes of death in the world [1]. It
is a metabolic disorder, often a combination of mobility and environmental personnel, leading to
abnormally high internal sugar (hypertension) [2]. Since ancient times, suffering is considered a miracle
that is still too strange to control diabetes in folk. So why does suffering have the ability of diabetic
diabetics? The composition of the person responsible for the anti-pathway authors is triterpene, proteid,
steroid, alkaloid, inorganic, lipid, and phenolic compounds. Several glycosides have been isolated from
stems and results and grouped under cucurbitane-type triterpenoids. In particular, four triterpenoids
with active protein kinase activated AMP is a base of the system serum under the system. Main
compounds that were distributed from bitter melon and identified as the author of hypoglycemia
included charatin, polypeptide-p, and vicine.

Charantin is a triterpenoid type cucurbitane in typical bitter melon and is a potent antidiabetic agent
[3-4]. Pitiphanpong and co-workers have shown that charatin can be used to treat diabetes and
potentially replace treatment [5]. It is a mixture of two compounds, namely sitosterol glucoside and
stigmasterol glucoside [5]. Charantin from bitter melon fruit was extracted and estimated by high-
efficiency thin layer chromatography [6]. Polypeptide-p: In bitter melon contains polypeptide-p and is
used to control diabetes naturally. Polypeptide-p or p-insulin is an insulin-like hypoglycemic protein,
proven to be decreased blood sugar levels in rats, langurs, and humans when injected under the skin.
Vicine: Another major compound that has been isolated from the seeds of the bitter melon is an alkaloid
glycol called vicine [7]. This pyrimidine nucleoside has been shown to cause hypoglycemia in non-
diabetic starving rats by intraperitoneal injection [8].

2 Material

Momordica charantia (M. Charantia), also known as bitter gourd, karela, and balsam pear, is a
popular plant used to treat diabetes-related conditions in native populations of Asia, South America,
India, the Caribbean. and East Africa [9-10]. Its fruit has a characteristic bitter taste, which is more
bitter when ripe, hence the name bitter melon.

Bitter melon seeds: F1 CBX 276. Chemical composition: Regarding nutritional composition, bitter
melon contains 91.8% water, 0. 20% lipid, 4.2% carbohydrates, and 1.4% fiber. Hydroponic water
solution. Laser: Using wavelengths 532nm, 850nm, 940nm. The projection medium is surrounded by
foil to limit the laser's absorption by the surrounding environment. The effect of lasers on plants.
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Figure 1: Experimental model of laser 532nm

3 Method

The research topic of the group is divided into 2 phases, performing experiments and comments
after each stage

Stage 1: Hydroponic cultivation

- Target: surveying the height, roots, and size of the leaves in the first 4 cotyledons; analyzing
experimental results.

- Planting time: 20 days (from December 7", 2020, to December 26, 2020).

- Divide the lot into 10 samples, numbered from 1 to 10. They are described in Table 1:

Exposure time | 532nm | 850nm | 940nm | Control Group
5 min (@) (@) (©))

10 min ©) (5) (6) (10)

20 min (7) 8) 9)

Table 1: Experimental samples

Figure 2: Melon bitter seeds F1 CDX276 are classified

In figure 2, seeds are lighted in 5 days (7 — 11/12/2020)
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Figure 3: Laser 532nm on bitter melon seeds

The seeds are then kept in water for 6 hours (figure 3), then added to a hydroponic solution
(12/12/2020). Take care and get data for twice analyzing:
+ The first is day 16th (December 22, 2020)
+ The second day 20th (December 26, 2020). End of stage 1.
Stage 2: Planting the land, target:
+ Planting until the tree gives fruit, take samples to extract, analyze the components in the stem
and leaves.
+ Analyze experimental results.

4 Result and discussion

After 20 days of taking care we get the following table 2 and table 3:

Time Wavelength Height (cm) | Length of | Area of the leaf (cm?)

22/12/2021 root (cm)

5 minutes 532 nm 13,5 cm 6,5 8.75
850 nm 14,5 cm 8 14.4
940nm 8,5 cm 8 6.6

10 minutes | 532 nm 15 3 12.25
850 nm 10,5 6,5 7.5
940nm 12 8 12

20 minutes | 532 nm 8,5 7 11.4
850 nm 13,5 7,5 14.08
940 nm 12 9 12
Control group | 15 7,5 17.5

Table 2: Data for the first time survey

Time Wavelength | Height (cm) Length of | Area of the leaf (cm?)

26/12/2021 root (cm)

5 minutes 532 nm 14 cm 7 13.5
850 nm 14,5 cm 8 20
940nm 10 cm 8,5 12

10 minutes | 532 nm 15 7,5 13.5
850 nm 10,5 8 9.8
940nm 13 9 13.5
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20 minutes | 532 nm 16 7 15.75
850 nm 14 8,5 24
940nm 13,5 9 14.4
Control 16 11 20
group

Table 3: Data for the second time survey

Because at the next stage, we use leaves to do the extraction process to survey the components.
Therefore, we choose the leaf area as the basis for analysis. Based on the leaf area, it can be seen that a
low-level laser with a wavelength of 850nm at 20 minutes has a positive effect on the development of
bitter leaves compared to other wavelengths.

When low-level lasers are used in agriculture, it has shown a wide range of positive effects. Some
studies [11] have shown the ability to promote the development of seeds, improve germination rate,
plant growth, increase metabolism, and promote photosynthesis. This interaction resulted in increased
chlorophyll and carotenoid content of the seedlings when subjected to low-level laser irradiation. In
vegetable production, laser seed stimulation before sowing has increased the yield of several crops such
as maize (from 10 to 15%), wheat (20 to 30%), barley (from 20 to 25). %), beets (10 to 30%), mustard
seed (10 to 15%). Laser treatment before seeding affected the root and leaf yield and it reduced the N,
P, K, Ca content in the roots.

To visualize our results, construct a graph in figure 4 look like this:
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Figure 4: The effect of laser 850 nm in different times when compared to control group

From the above chart we can see that a low-level laser with a wavelength of 850nm illuminated for
20 minutes has the effect of increasing the leaf area by 20% compared to the control plants.

5 Conclusion

Experimental study on the interaction of semiconductor low—level laser beams working at different
wavelengths on bitter melon trees - laser working at 850nm wavelength at 20 minutes, obtained the
results:
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+ The leaf area increases considerably compared to leaf areas that were lighted at 532nm and
940nm.
+ Bitter melons lighted with 850nm wavelength is the most verdant in all experimental groups.
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