
EFFECTS OF LYSINE AND PHENYLALANINE ON THE 

GERMINATION AND GROWTH OF PHASEOLUS VULGARIS

STATEMENT OF THE PROBLEM
GENERAL PROBLEM: This project investigated the effects of
Lysine and Phenylalanine on the germination and growth of
Phaseolus vulgaris.

SPECIFIC PROBLEM: To be more specific, this project has the
following questions:

Specific Problem 1: Does supplementing lysine and
phenylalanine affects the germination of the Phaseolus vulgaris
seeds?

Specific Problem 2: Does supplementing lysine and
phenylalanine affects the growth of the Phaseolus vulgaris
seeds?

METHODS
STEP 1: Prepare the seeds by soaking it overnight. Select seeds
for experimentation.
STEP 2: Plant the selected seeds in a seedling pots.
STEP 3: Prepare the concentrations using a concentration
calculator. (Lysine= 5428.90 mM, Phenlyalanine= 4804.47 mM)
STEP 4: Water the treatments with the prepared concentrations.
Observe for a week
STEP 5: Measure the germination, plant height and root length
of the plants.

RESULTS

INTERPRETATION AND CONCLUSION



EFFECTS OF LYSINE AND 

PHENYLALANINE ON THE 

GERMINATION AND GROWTH 

OF PHASEOLUS VULGARIS

HS- PLANT SCIENCE



INTRODUCTION

BACKGROUND RESEARCH

WORLD HUNGER

According to World Hunger
Fact 2021:

• 16.6% of World’s
population is
undernourished.

• 3.1 million of children dies
from hunger.

• 99 million of children are
undernourished.
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Lysine

• L-Lysine is an essential amino acid
that has to be available in sufficient
amounts in feed-stuffs to meet the
nutri-tional requirements of animals
and humans. (Singh et. al 2011)

• Fortifying lysine to plants increases
its nutritional value (Galili & Amir,
2013)

Phenylalanine

• Phenylalanine plays a key role
in the biosynthesis of other
amino acids and is important
in the structure and function
of many proteins and
enzymes. (PubChem, 2021)

• On a research by Patel et. al
(2020), phenylalanine helped
fruits to be resistant from
postharvest pathogens.
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INTRODUCTION

STATEMENT OF THE PROBLEM

GENERAL PROBLEM: This project
investigated the effects of Lysine and
Phenylalanine on the germination and
growth of Phaseolus vulgaris.

SPECIFIC PROBLEM: To be more specific,
this project has the following questions:

Specific Problem 1: Does supplementing
lysine and phenylalanine affects the
germination of the Phaseolus vulgaris
seeds?

Specific Problem 2: Does supplementing
lysine and phenylalanine affects the
growth of the Phaseolus vulgaris seeds?

HYPOTHESIS

If we supplement lysine and 
phenylalanine to Pheseolus vulgaris 
seeds, then the seeds will germinate and 
grow faster because phenylalanine and 
lysine are amino acids required for cells 
to grow.

VARIABLES

INDEPENDENT 
VARIABLE

Lysine and Phenylalanine

DEPENDENT 
VARIABLE
Growth and 

germination of 
Phesolus vulgaris

CONSTANT VARIABLES
Concentration of Lysine and Phenylalanine, type
of plants, type of soil, amount of light, amount
of water



METHODS

STEP 1: Preparation of the Seeds

To prepare the
seeds for
experimentation,
we selected 100
seeds and soak it
in tap water
overnight.

Photos taken by the 
researchers.

STEP 2: Preparation of Seedling Pots

Afterwards, we
put soil inside
the seedling
pots and
selected 16
beans.

Photos taken by the 
researchers.



METHODS

STEP 3: Preparing the Concentrations 

To prepare the concentration, we mixed the
phenylalanine and lysine with distilled water. We used
an online concentration calculator to create our
formulation.

The created formulation includes the following
concentrations

Phenylalanine= 165.19 g/mol
Mass of Solute= 3000g
Total Solution Volume (Distilled water)= 3.78L
FINAL CONCENTRATION= 4804.47 mM

Lysine= 146.19 g/mol
Mass of Solute= 3000g
Total Solution Volume (Distilled water)= 3.78L
FINAL CONCENTRATION= 5428.90 mM

Photos taken by the researchers.



METHODS

STEP 4: Watering the Seeds 

The researchers watered and observed the
seeds for a week. The following are the
treatments designed by the researchers:

Control= receives 10 ml of distilled water
only morning and night

Lysine= receives 10 mL of Lysine morning
and night

Phenylalanie= receives 10 mL of
Phenylalanine morning and night

Combination= receives 5mL/5mL of lysine
and phenylalanine morning and night



RESULTS

GERMINATION

No. of Seeds Germinated

Control Lysine Phenylalanine Combination
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Based on the results of the experiment,
phenylalanine was able to germinate all the
seeds.



RESULTS

Growth

Based on the results of
the experiment, lysine
had the highest average
height increase of
110.35 followed by
phenylalanine of 73.65.

Plant Height (mm)

Trial Lysine Phenylalanine Combination Control

1 63.4 83.1 67.8 123.1

2 144.0 81.9 156.3 0

3 97.2 30.7 0 0

4 136.8 98.9 0 0

Average 110.35 73.65 56.025 30.775
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RESULTS

Root Length

Based on the results of
the experiment,
phenylalanine had the
highest average root
growth increase of
108.73 followed by
lysine of 72.05.

Root Length (mm)

Trial Lysine Phenylalanine Combination Control

1 144 80.4 149.8 114.3

2 77.8 16.7 58.8 0

3 46.4 156.3 0 0

4 20 181.5 0 0

Average 72.05 108.725 52.15 28.575
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DISCUSSION

Specific Problem 1: Does supplementing lysine and phenylalanine affects the
germination of the Phaseolus vulgaris seeds?

Based on the results of this experiment, supplementing lysine and phenylalanine affects the 
germination of the Phaseolus vulgaris seeds. This is because, based on the experiment 
phenylalanine germinated 4 seeds, and lysine germinated 4 seeds.

Specific Problem 2: Does supplementing lysine and phenylalanine affects the growth of 
the Phaseolus vulgaris seeds?

Plant Height: 
Based on the results of this experiment, supplementing lysine and phenylalanine affects the 
growth of the Phaseolus vulgaris seeds. This is because, based in the experiment 
phenylalanine had an average growing of 73.65, and lysine had an average growth of 
111.625.

Root Length:
Based on the results, both phenylalanine and lysine significantly increased the root length 
of Phaseolus vulgaris with Phenylalanine having the highest root length growth of 108. 
725mm



CONCLUSION 

At the end of the research, we found out that supplementing phenylalanine and lysine to 
Phaseolus vulgaris affects the seeds’ germination, height and root length.

We believe that the result of this research is important as agriculture plays a very significant 
role in our daily lives. Finding ways to increase the crop yields will absolutely help us .

FURTHER QUESTION TO ANSWER

IMPORTANCE OF RESULTS

By the end of the experimentation, we have further questions to answer:

1. Why does combining phenylalanine and lysine did not significantly affected the growth 
of the seeds?

We have this question as based on the results, both lysine and phenylalanine affected the 
growth of Phaseolus vulgaris when supplied separately. However, when combined it did not 
result to any significant growth.
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