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The potential of Manila clam shells (Venerupis philippinarum) as chitosan-based bioplastic
Proponents:Ashley Nicole Dacanay, Leal Isaiah Juat, Juan Miguel De Onon, Ram Christan Halcon

School: Valenzuela City School of Mathematics and Science

Abstract

This study explores the potential of Manila clam shells (Venerupis philippinarum) as a
chitosan-based bioplastic. Moreover, the study outlines several processes in extracting chitin
from Manila clam shells, including mechanical treatment, deproteinization, demineralization,
and the bioplastic solution (Majekodunmi S., 2016). Aside from that, ANOVA is the statistical
tool utilized in the study since it compares three sets of observable data for research testing. The
product's tensile strength and water absorption are two characteristics tested. As for the results,
although the product was missing a few components, it still performed identically to regular
plastic in terms of lack of water absorption and nearly the same tensile strength. It may not be
appropriate for all uses. However, it could be used as a plastic cover to enhance performance.
This can only imply that this product has emerged as a viable substitute for biodegradable
plastics and has demonstrated the feasibility of using Manila clam shells as a bioplastic.
Additionally, future researchers may find this study to be a valuable resource as they explore
more widespread and extensive chitosan-based bioplastic approaches.

Keywords: Manila clam shells, Chitosan-based bioplastic, Chitin extraction, Characteristics,
Regular plastic, Viable substitute, Feasibility, Future researchers

INTRODUCTION

According to the DeNR, There are at least 2.7 million metric tons of plastic waste in the
Philippines, where 7,000 metric tons of plastic garbage are produced every day. Studies reveal
that there are now 5.25 trillion macro and microparticles of plastic in the world's oceans, and that
this has an effect on the natural environment because plastics take up to a thousand years to
decompose. Fortunately, related studies have revealed that some polymers, like chitin, can
completely degrade by bacteria in 7 weeks due to their biodegradability unlike their traditional
counterparts (Zhou Y. et al. 2022). In actuality, chitosan-based products have already entered the

industry and used for a variety of purposes, including as a bioplastic, only serves to demonstrate



how successful it is and how much potential it has to replace non-degradable plastics due to its
exceptional qualities, including biodegradability, strength, elongation, and non-toxicity. The
primary components of chitin are also frequently occurring byproducts of the food processing
industry (Silva H. et al. 2022). As a result, there is a prospective substitute which is not only
better for the environment but also more beneficial than regular plastic in terms of waste

management.

Although Manila clam shells (Venerupis philippinarum) are widespread in the Philippines
and are sold there as the Manila Clam, between 1,000 and 1500 tons of these shells are discarded
annually (Recev et al., 2017). Given that chitin is one of the most prevalent polymers in nature
(Gaisal M. et al., 2018) and that Manila clam shells correspond to a relative of crustaceans that
has been shown to contain 30% to 50% chitin, they can be used as a source of chitin (Hajji S. et
al., 2019). For example, related literature suggests that crab shells are an excellent source of
chitin (Fernando L. et al., 2017). Considering that they contain calcium carbonate, manila clam
shells are a great source of bioplastics that are good for the environment. Studies have shown
that bioplastics made from manila clam shells are used in packaging, cutlery, agricultural films,
and as replacements for single-use plastic due to the fact that they have desirable qualities like
degradation, low toxic content, and potential antibacterial action (Cariaso B., 2022). These
studies concluded that Manila clam shells are an excellent source of chitin because of their
abundance and high chitin concentration. This can imply that Manila clam shells can be used

instead of being wasted as an alternative to creating a chitosan-based bioplastic.

Environmental problems, particularly those caused by plastics and their slow decomposition
rate, are one of mankind's fundamental issues in the twenty-first century. Research on various

strategies, such as using ecological resources to produce biodegradable plastic, is being done to



decrease the adverse effects of plastics. So, to promote sustainability rather than the conventional
plastics frequently used nowadays, the potential of Manila clam shells (Venerupis philippinarum)
as chitosan-based bioplastics was thoroughly investigated. Perishable plastics decompose over
time, lowering waste production and landfill litter (Vettkotter, 2019). Bioplastics, made from
natural materials, help conserve non-renewable energy sources like petroleum. (Psadmin, 2018).
Additionally, bioplastics can help manufacturers expand their feedstocks and reduce their
dependence on fossil fuels, which can be very advantageous for many different types of
businesses (Barett, 2019). Also, as it will serve as a reminder to them to always look for people
who could resolve any discrepancies and give crucial data about the study, chitosan-based

bioplastic, this study will be a wonderful aid to alternative researchers (Steffen, 2019).

The primary objective of this research is to determine whether or not it is financially viable
to use Manila clam shells as a source of biowaste in the production of bioplastic products that are
both environmentally conscious and beneficial to society (Tonuk, 2016). The development of a
high-quality product with the ability to reduce the use of fossil fuels, the creation of waste
plastic, the release of methane from landfills, and the emissions of carbon dioxide are proposed
to arise from converting Manila clam shells into a bioplastic product. When appropriately
reinforced, bioplastics centered on chitin could help reduce the generation of both plastic waste
and agricultural waste. Therefore, the data results and analysis will ultimately be a crucial
resource for the researchers as they look for more comprehensive and widespread strategies to

protect and preserve the environment in the upcoming future.



MATERIALS AND METHODS

Preparation of Materials

Chitosan extraction from Manila clam shells (V. philippinarum) through four steps:
mechanical treatment, deproteinization and demineralization. (Majekodunmi S., 2016). The main
materials utilized in this experiment is the Manila clam shells, powdered using mortar and pestle.
The other main components are the chemicals used, Sodium Hydroxide and Hydrochloric Acid.
The materials that come with these procedures are the two hotplates used to heat the solutions,
stirring rods, beakers for the number of setups, strainer, filter paper, pipette & aspirator, and
thermometer. A precision scale was used after every treatment to measure the grams. After the
demineralization, the shells are oven dried for the bioplastic solution, which consists of glycerin,

vinegar and water.

Mechanical Treatment

The discarded Manila clam shells were cleaned, washed, and left to be dried, then pulverized

with a mortar and pestle. The large pieces were filtered out with a strainer (Majekodunmi S.,

2016).

Deproteinization

In removing the protein from the Manila clam shell, the purified chitin's molecular weight and
intrinsic qualities were adversely affected by strong acid (Percot A. et al.). This strong acid,
Sodium Hydroxide (NaOH), in a weight-to-weight ratio of 3g:1g of powdered shell and pellets
of NaOH, respectively. The experiment utilized 120 grams of powdered shell and 40 grams of

pellet NaOH in 500 ml of water and was heated with a hotplate at 60° C for 1 hour. This setup



was done three times to get larger samples, the first setup being a small amount to test the effect
of the liquid NaOH on the solution. After the neutralization, it was drained, washed, dried, and

measured using a precision scale.

Demineralization

The minerals in Manila clam shells, calcium carbonate, and calcium phosphate, were removed
in this process. In a weight-to-volume ratio of 1g:16.67ml of water with 7% Hydrochloric Acid
(HCl). The experiment utilized 60 grams of deproteinized shells and 930 ml of water, and 70 ml
of HCI; this treatment will last 4 hours. Four other setups were made to increase the amount of
sample, consisting of 30 grams of deproteinized shell and 465 ml of water, and 35 ml HCI using
the only available size of a beaker, 600 ml. After the 4 hours, the demineralized shells were

collected, washed and were oven-dried for 30 minutes, and weighed using a precision scale.

Bioplastic Solution

This study used a combination of Glycerol and chitosan extracted from Manila clam shells,
vinegar, and water. Three different set-ups were prepared using varying amounts of chitosan,
namely 5 grams, 10 grams, and 15 grams. For Set A, 15 grams of chitosan from Manila clam
shells were mixed with 5 ml of Glycerol, 5 ml of vinegar, and 30 ml of water. After 30 seconds
of stirring, the mixture was steamed in water heated to 60 degrees Celsius. The same process was
repeated for Set B, using 10 grams of chitosan, and for Set C, using 5 grams of chitosan. After
steaming, the samples were molded and allowed to sit at room temperature for two days until

they were dry.



Table 1

Control and Experimental Setups

Variable Experimental
(Manila Clam Shells)
Amount of 120

Powdered Shells (g)

Amount of NaOH 40 g of pellet NaOH in 500 ml of water
Sodium Hydroxide (Ratio: 3g:1g),  60° C for 1 hour

Amount of HCI 1g:16.67ml of water with 7% HCI
Hydrochloric Acid left for 4 hours
Independent Variable Amount of powdered shells
Dependent Variable Amount of chitosan extract
Controlled Variable Amount of sodium hydroxide, amount of hydrochloric acid

Tensile Strength Testing

The researchers performed two tests to evaluate the characteristics of the bioplastic
samples produced. The first test was the Tensile strength test, where the samples were cut into
eight by three inches and hung vertically on a stand. A hook was attached to the base of the
plastic, and weights were gradually added until the sample was either elongated or torn apart.

This was done to measure the strength of the bioplastic (Tan et al.,2022).

Testing of Water Absorption

The second test performed was the Water absorption test. Each set-up was cut into five
samples measuring three by three inches. The samples were dried using a blower and weighed

before being submerged in distilled water in sealed containers for 24 hours to assess their water
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absorption capacity. To calculate the amount of water absorbed, the samples were taken out of

the containers, dried using paper towels, and weighed again after 24 hours (Jones et al.,2022).

One-Way ANOVA was used to evaluate the data acquired by the researchers. This type of
Analysis of Variance deals with statistics that have only one changing independent variable, and

in this case, the modified concentrations of chitosan in different samples.

MST

F adsorption isotherm = MSE

. _ MST . . _ MsT
F time of EXPOSUIE — = F between interaction = ——
MSE MSE

Where:

F adsorption isotherm = ANOVA for the adsorption isotherm
F time of exposure = ANOVA for the time of exposure

F between interaction = ANOVA for the interaction

MST = Mean of sum of square due to treatment

MSE = Mean of sum of squares due to error
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RESULTS

TENSILE STRENGTH

Table 2

Decision and statistical analysis of data

df F Value F crit Decision VI

2 12.15 3.01 H, is Rejected Significant

The table above shows the statistical analysis results to determine whether there is a
significant difference in the data. The computed F Value, 12.15292, exceeds the F crit value of

3.011286. Therefore the H, is rejected.

WATER ABSORPTION

Figure 1

Percentage of water absorbed after experimentation
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The figure above shows the correlation between the percentage and the chitin content of

the bioplastic and shows that the more chitin content, the more durable the product is.

DISCUSSION

In the study on using Manila clam shells as chitosan-based bioplastic, the researchers
tested the samples using water absorption and tensile strength tests. The results were then
analyzed using ANOVA to determine if significant differences existed between the three set-ups
with different amounts of chitosan. Based on the ANOVA results, the null hypothesis can be

rejected in favor of the alternative hypothesis.

Tables 4 and 7 show the decisions led by the results shown by One-Way ANOVA. Further
discussing accepting and rejecting the null hypothesis comes down to certain conditions in
ANOVA. Wherein the computed F Value has to be larger than the F Crit Value to have a
significant difference, researchers reject H,, the null hypothesis, and accept the alternative (Smith
et al., 2018). Furthermore, this test was conducted on both tensile strength and water absorption

(Jones et al.,2022).

The alternative hypothesis suggests a significant difference in the water absorption and
tensile strength of the bioplastic samples made with different amounts of chitosan. The ANOVA
results show that there is indeed a significant difference in the water absorption and tensile

strength of the samples made with different amounts of chitosan (Tan et al.,2022).

These results have important implications for using Manila clam shells as a source of chitosan
for bioplastic production. By testing the samples made with different amounts of chitosan, the
researchers could identify the optimal amount for producing bioplastic with the desired

properties (Miller et al., 2022).
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Overall, accepting the alternative hypothesis and rejecting the null hypothesis is an
important step in scientific research as it helps to confirm or refute a hypothesis. In this case, the
ANOVA results provide valuable information on using Manila clam shells as a sustainable

source of chitosan for bioplastic production (Nguyen et al., 2022).

CONCLUSION

It has been determined that Manila clam shells could be a valuable source of
chitosan-based bioplastic. The product demonstrated promising results that were comparable to
those of ordinary market plastic. Although lacking several essential components, such as a strong
base, the bioplastic exhibited no evidence of water absorption, and its tensile strength was
practically as high as that of commercial plastic. Fundamentally, even if it might not be suitable
for all applications, the bioplastic could be used successfully as a plastic cover to enhance its

performance.

RECOMMENDATION

The researchers recommend that despite the potential of bioplastic made from chitin
extracted from Manila clam shells as an environmentally-friendly alternative to conventional
petroleum-based plastics, its strength, and durability still need to be on par with market-grade
plastics. Hence, it may not be appropriate for applications that demand high levels of durability,
such as heavy-duty packaging or large containers. The researchers encourage future researchers
to consider the biodegradibility when evaluating the suitability of bioplastics derived from

Manila clam shells for specific products or applications.
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APPENDICES

Appendix A- Approved Research Plan

RESEARCH PLAN
Tentative Title

The potential of Manila clam shells (Venerupis philippinarum) as chitosan-based bioplastic

Proponents

Leader: Ashley Nicole C. Dacanay

Members:

1. Ram Christan B. Halcon

2. Juan Miguel L. De Onon

3. Leal Isaiah M. Juat
Proposed Date

Start: Third Week of February 2023

End: Second Week of April 2023

Rationale

Plastic waste in the Philippines is at least 2.7 million metric tons, and, according to the
DENR, produces 7000 metric tons of plastic waste daily (Cariaso B., 2022). Furthermore,
globally, statistics concluded that there are now 5.25 trillion macro and micro pieces of plastic in
our ocean (Parker L., 2022). Furthermore, plastic bags can take 1000 years to disintegrate, thus
affecting our environment. (Polka E. 2018). A related study stated that microorganisms could

completely degrade chitin bioplastic in 7 weeks (Zhou Y. et al., 2022). Chitosan-based products
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have already existed and been commercialized for many different applications, and that also
applies to it being used as bioplastic; main sources are also common byproducts of the food
processing sector and have grown at a sturdy pace, thus only proving how effective it is and how
much potential it has as a replacement for non-degradable plastics (Priyadarshi R. & Rhim J.,
2020; Elieh-Ali-Komi D. & Hamblin M. 2016). Specifically, it has exceptional properties such as
biodegradability, strength, elongation, and non-toxicity (Silva H. et al., 2022). This is a potential
replacement, not only helpful to the environment in waste management and the expense
compared to standard plastic.
Manila clam shells (Venerupis philippinarium) are found throughout the
Philippines (Adams R. et al., 2018) and are sold in markets as the Manila Clam; however,
leftover clam shells are left unused around 1,000 - 1500 tons each year (Recev et al., 2017).
Manila clam shells can be used as a source of chitosan (Andrew S. et al., 2018). Chitin is one of
the most widespread polymers in nature (Gaisal M. et al., 2018). Chitin is a biopolymer and
polysaccharide composed of modified glucose chains (Mutmainna I. et al., 2019). Chitin is often
considered a component of bioplastic for its advantages, such as biodegradable, stable chemical
reactions (Abdullah et al., 2020), non-toxic, and low chemical selectivity (Augustin E. et al.,
2017). The literature claims that crab shells are a great source of chitin (Fernando L. et al., 2017).
Manila clam shells can be a great source of chitin since it is a shellfish that also has
30%-50% chitin (Hajji S. et al., 2019). It is an effective material as a bioplastic since chitin
bioplastic exhibits high barrier and flame resistance, resilience to high temperatures, mechanical
characteristics like elongation and better tensile strength, and properties of soil deterioration
(Zhou Y. et al., 2022). These studies concluded that Manila clam shells are a great source of

chitin due to their abundance and high chitin content. The lack of studies utilizing Manila clam
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shells as a source of chitin also shows a need for more studies about its bioplastic properties.
However, studies show that Shrimp can already be used in making bioplastics. This will help
determine if Manila clam shells have the potential to be more effective than Shrimp
chitosan-based bioplastic since they are both shellfish that produce chitin.

One of humanity's primary concerns in the twenty-first century is environmental
challenges. Plastics, with their slow degradation rate, are one of the main causes of these
problems. Studies in different approaches are being conducted to lessen the negative impacts of
plastics, such as using ecological resources to create biodegradable plastic. The potential of
Manila clam shells (V. philippinarum) as Chitosan-Based Bioplastic was thus extensively studied
by researchers to promote sustainability instead of the traditional plastics often used today.
Perishable plastics disintegrate over time, reducing the quantity of waste produced and the
amount of litter in landfills (Vettkdtter, 2019). Bioplastics aid in conserving non-renewable
energy sources like petroleum because they are created from natural ingredients. (Psadmin,
2018). Additionally, bioplastics can lessen reliance on fossil fuels, promote industry
sustainability, and enable manufacturers to diversify feedstocks, which can be very advantageous
to many businesses, particularly those that will be greatly and favorably affected by this study
(Barett, 2019). Furthermore, this study will be a great help to alternative researchers since it will
act as a reminder to them to always look for individuals who might be able to fill in any gaps and
supply important information when it comes to the study, chitosan-based bioplastic (Steffen,
2019).

The main objective of this study is to explore the viability of using Manila clam shells as
a source of biowaste in the creation of helpful bioplastic bags and kind to the environment to

benefit society by reducing plastic waste. Moreover, it supports the biocomposite industry by
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offering new options and solutions. The production of plastic waste and agricultural waste could

be reduced with the use of bioplastics based on chitin when reinforced properly.

A. Problem Being Addressed
Statement of the Problem

General Question:

1. Can chitosan extracted from Manila clam shells be effectively utilized as a material for
bioplastic production?
Specific Questions:

1. How quickly does the Manila clam shells chitosan-based bioplastic degrade?
2. What is the efficacy of Manila clam shells chitosan-based bioplastic in terms of:

2.1 Water Absorption 2.2 Tensile Strength

B. Goals

e To utilize the chitin extracted from the Manila clam shells (Venerupis philippinarum) as a
component of bioplastic in an effort to replace non-biodegradable plastics.

e To determine which chitosan-proportion has better properties in terms of water absorption

and tensile strength.
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C. Description in detail of methods and procedures
C1. Procedures

Preparation of Materials

Chitosan extraction from Manila clam shells (V. philippinarum) through four steps:
mechanical treatment, deproteinization and demineralization. (Majekodunmi S., 2016). The main
materials utilized in this experiment is the Manila clam shells, powdered using mortar and pestle.
The other main components are the chemicals used, Sodium Hydroxide and Hydrochloric Acid.
The materials that come with these procedures are the two hotplates used to heat the solutions,
stirring rods, beakers for the number of setups, strainer, filter paper, pipette & aspirator, and
thermometer. A precision scale was used after every treatment to measure the grams. After the
demineralization, the shells are oven dried for the bioplastic solution, which consists of glycerin,

vinegar and water.

Mechanical Treatment

The discarded Manila clam shells were cleaned, washed, and left to be dried, then pulverized
with a mortar and pestle. The large pieces were filtered out with a strainer (Majekodunmi S.,

2016).

Deproteinization

In removing the protein from the Manila clam shell, the purified chitin's molecular weight and
intrinsic qualities were adversely affected by strong acid (Percot A. et al.). This strong acid,
Sodium Hydroxide (NaOH), in a weight-to-weight ratio of 3g:1g of powdered shell and pellets

of NaOH, respectively. The experiment utilized 120 grams of powdered shell and 40 grams of
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pellet NaOH in 500 ml of water and was heated with a hotplate at 60° C for 1 hour. This setup
was done three times to get larger samples, the first setup being a small amount to test the effect
of the liquid NaOH on the solution. After the neutralization, it was drained, washed, dried, and

measured using a precision scale.

Demineralization

The minerals in Manila clam shells, calcium carbonate, and calcium phosphate, were
removed in this process. In a weight-to-volume ratio of 1g:16.67ml of water with 7%
Hydrochloric Acid (HCI). The experiment utilized 60 grams of deproteinized shells and 930 ml
of water, and 70 ml of HCI; this treatment will last 4 hours. Four other setups were made to
increase the amount of sample, consisting of 30 grams of deproteinized shell and 465 ml of
water, and 35 ml HCI using the only available size of a beaker, 600 ml. After the 4 hours, the
demineralized shells were collected, washed and were oven-dried for 30 minutes, and weighed

using a precision scale.

Bioplastic Solution

This study used a combination of Glycerol and chitosan extracted from Manila clam shells,
vinegar, and water. Three different set-ups were prepared using varying amounts of chitosan,
namely 5 grams, 10 grams, and 15 grams. For Set A, 15 grams of chitosan from Manila clam
shells were mixed with 5 ml of Glycerol, 5 ml of vinegar, and 30 ml of water. After 30 seconds
of stirring, the mixture was steamed in water heated to 60 degrees Celsius. The same process was
repeated for Set B, using 10 grams of chitosan, and for Set C, using 5 grams of chitosan. After
steaming, the samples were molded and allowed to sit at room temperature for two days until

they were dry.
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Table 1

Control and Experimental Setups

Variable Experimental
(Manila Clam Shells)
Amount of 120

Powdered Shells (g)

Amount of NaOH 40 g of pellet NaOH in 500 ml of water
Sodium Hydroxide (Ratio: 3g:1g),  60° C for 1 hour

Amount of HC1 1g:16.67ml of water with 7% HCI
Hydrochloric Acid left for 4 hours
Independent Variable Amount of powdered shells
Dependent Variable Amount of chitosan extract
Controlled Variable Amount of sodium hydroxide, amount of hydrochloric acid

Tensile Strength Testing

The researchers performed two tests to evaluate the characteristics of the bioplastic
samples produced. The first test was the Tensile strength test, where the samples were cut into
eight by three inches and hung vertically on a stand. A hook was attached to the base of the
plastic, and weights were gradually added until the sample was either elongated or torn apart.

This was done to measure the strength of the bioplastic (Tan et al.,2022).

Testing of Water Absorption

The second test performed was the Water absorption test. Each set-up was cut into five
samples measuring three by three inches. The samples were dried using a blower and weighed

before being submerged in distilled water in sealed containers for 24 hours to assess their water
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absorption capacity. To calculate the amount of water absorbed, the samples were taken out of

the containers, dried using paper towels, and weighed again after 24 hours (Jones et al.,2022)

One-Way ANOVA was used to evaluate the data acquired by the researchers. This type of
Analysis of Variance deals with statistics that have only one changing independent variable, and

in this case, the modified concentrations of chitosan in different samples.

MST

F adsorption isotherm = MSE

. _ MST . . _ MsT
F time of EXPOSUIE — = F between interaction = ——
MSE MSE

Where:

F adsorption isotherm = ANOVA for the adsorption isotherm
F time of exposure = ANOVA for the time of exposure

F between interaction = ANOVA for the interaction

MST = Mean of sum of square due to treatment

MSE = Mean of sum of squares due to error

Characterization

Tensile Strength
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Tensile strength is a film's resistance to breaking under tension or the stress it can withstand
while being pulled before breaking. The universal tensile machine, 5 kN Instron, will be used to
determine the tensile characteristics of the specimens. The obtained tensile strength results will
then be subjected to a Dependent T-test (Corrosionpedia, n.d. 2020).

C2. Risk and Safety

Before experimenting, the researchers will receive safety training and review permission
when performing the tasks. It can be difficult to extract Chitin from Manila clam shells
(Venerupis philippinarum). The researchers will not perform the extraction, but they must wear
protective equipment while preparing and observing the experiment. The researchers are
vulnerable to health risks, physical injury, and psychological harm. High and low-pH chemicals,
such as hydrochloric acid and sodium hydroxide solutions, are also used in extraction processes
(Majekodunmi S., 2016). Hydrochloric acid is a corrosive chemical that, if consumed, can cause
damage to the eyes, skin, and mouth. Sodium hydroxide is a strong base at pH 13. There would
be no injuries or accidents if chemicals were handled safely. Experimentation must take place in
a laboratory outfitted with all necessary equipment. Wear protective clothing, goggles, and
gloves; avoid eating in the lab; practice hygiene; use proper chemical storage containers; stay
focused and not distracted; label your workspace to be more organized; and avoid eye or skin
contact with chemicals. These are safety precautions that should be taken. Before you begin,

double-check that everything is in order.
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C3. Data Analysis
Distinction between the variables in this study, specifically the chitosan will be
measured using a comparative statistical tool. To identify which amount of the variable will
produce greater results than the traditional bioplastic to chitin studies, in terms of the different
characteristics also considering the cost and advantages the Manila clam shells will provide. The
examination of qualitative data for the mentioned characteristics is the main emphasis of this
study. The obtained data's significant variations will be analyzed and evaluated.

Comparing the differences from two related groups has a proper statistical tool to
be used and it is known as the One-Way ANOVA. The researchers will utilize this tool because
the study has a variable that utilizes three set-ups, given that the researchers will test the variable
and finally the characteristics are tested and thus, One-Way ANOVA (ASC, n.d.). The results are
to be collected from the different processes mentioned in the characterization section of the
paper, specifically water absorption and tensile strength.

One-Way ANOVA Formula:
F adsorption isotherm = MSE/MST
F time of exposure = MSE/MST
F between interaction = MSE/MST
Where:
F adsorption isotherm = ANOVA for the adsorption isotherm
F time of exposure = ANOVA for the time of exposure
F between interaction = ANOVA for the interaction
MST = Mean of sum of square due to treatment

MSE = Mean of sum of squares due to error
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Checklist for Adult Sponsor (1)
This completed form is required for ALL projects.

To be completed by the Adult Sponsor in collaboration with the student researcher(s):

Student’s Name(s): Ashiey Nicole C-Daconay, Juan Miguel be onon, Ram CArstan Halcon, Leal 18104 Tuat

Project Title:  TNE_poteitial 04 MOMIg cAam cholls (Venewpis philippingrum hlmmﬂ:hﬂud_hlﬁllﬂlﬁt

1. D,bhave reviewed the ISEF Rules and Guidelines, including the science fair ethics statement.

2. [FThave reviewed the student’s completed Student Checklist (14) and Research Plan/Project Summary.
3 D | have worked with the student and we have discussed the possible risks involved in the project.

4. D The project involves one or more of the following and requires prior approval by an SRC, IRB, IACUC or IBC:
Humans D Potentially Hazardous Biological Agents
D Vertebrate Animals D Microorganisms D rDNA Tissues

dult Sponsor Checklist (1) mesearch Plan/Project Summary
Student Checklist (1A) Approval Form (1B)
Regulated Research Institutional/Industrial Setting Form (1C) (when applicable; after completed experiment)
Continuation/Research Progression Form (7) (when applicable)

s. [ @tu be completed for ALL PROJECTS

Additional forms required if the project includes the use of one or more of the following (check all that apply):
[:l Humans, including student designed inventions/prototypes. (Requires prior approval by an Institutional Review Board (IRB);
see full text of the rules.)
Human Participants Form (4) or appropriate Institutional IRB documentation
] sample of Informed Consent Form (when applicable and/or required by the IRB)
] Qualified Scientist Form (2) (when applicable and/or required by the IRB)

D Vertebrate Animals (Requires prior approval, see full text of the rules.)
D Vertebrate Animal Form (5A)-for projects conducted in a school/home/field research site (SRC prior approval required
D Vertebrate Animal Form (5B)-for projects conducted at a Regulated Research Institution. (Institutional Animal Care and
Use Committee (JACUC) approval required prior experimentation.)
D Qualified Scientist Form (2) (Required for all vertebrate animal projects at a regulated research site or when applicable)

D tentially Hazardous Biological Agents (Requires prior approval by SRC, IACUC or IBC, see full text of the rules.)
E Potentially Hazardous Biological Agents Risk Assessment Form (6A)
Human and Vertebrate Animal Tissue Form (6B)-to be completed in addition to Form 6A when project involves the use of
fresh or frozen tissue, primary cell cultures, blood, blood products and body fluids.

D Qualified Scientist Form (2) (when applicable)
The following are exempt from prior review but require a Risk Assessment Form 3: projects involving protists, archae
and similar microorganisms; projects using manure iorlcomposting, fuel production or other non-culturing experiments;
projects using color change coliform water test kits, microbial fuel cells; and projects involving decomposing vertebrate

organisms.

rdous Chemicals, Activities and Devices (No SRC prior approval required, see full text of the rules.)

Risk Assessment Form (3)
i:' Qualified Scientist Form (2) (required for projects involving DEA-controlled substances or when applicable)

D Other

] Risk Assessment Form (3)

D | attest to the information checked above and that | have read and agree to abide by the science fair ethics statement.

Lewe {2,

—
=
Adult Sponsor’s Printed Name / Signaturd_| U Date of Review (mm/dd/yy)

Phone Email

Page 31
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Student Checklist (1A)
This form is required for ALL projects. j

a. Student/Team Leader: Aspiey Nieele ¢ Dacanay Grade: \©

-
B

Email: 0thigynitole 111129 @ gran . com Phone: 09974675%4%

b. Team Member: #0m (hrigfan Halwon, lealismah Tuat  c. Team Member: _Juan Miguel De. Onon
2. Title of Project: The _potenhal ot Monito clam twels (veneyupis Phitippin rum) oy emtotan-vajed
bloplactic

3. School: Valemuelo Uty ¢choo | op Matwewatics and Saence School Phone: 7a(1-55a4 | 442 -43L0

School Address: A Pablo St walinta valenuela aty

4. Adult Sponsor: _DEMOY & Bayona Phone/Email: demar. bayona @ deped- gov-ph
) [Eno

5. Does this project need SRC/IRB/IACUC or other pre-approval?l:l‘(es (Tentative start date:

6. Is this a continuation/progression from a previous year? AYes[]No
If Yes:
a. Attach the previous year's [] Abstract and E[/Research Plan/Project Summary

b. Explain how this project is new and different from previous years on
[AContinuation/Research Progression Form (7)

7. This year's experimentation/data collection:

Feoruan 17 w7 March 31 1073
Actual Start Date: (mm/dd/yy) End Date: (mm/dd/yy)
8. Where will you conduct your, experimentation? (chec%zy that apply)
[] Research Institution School Crield Home other:

9. Source of Data:
‘Collected selffmentor [ Other Describefurl:

10. List the name and address of all non-home and non-school work site(s), whether you worked there
virtually or on-site:

Name

Address:

Phone/
email

11. Complete a Research Plan/Project Summary following the Research Plan/Project Summary instructions
must accompany this form.

12. An abstract is required for all projects after experimentation.

e International Rules: Guidelines for Science and Engineering Fairs 2022-2023, societyforscience.orn/ISEF



J Approval Form (1B)

' A completed form Is required for each student, including all team members.

\

—_— ;

)

1. To Be Completed by Student and Parent
a. Student Acknowledgment:
 lunderstand the risks and possible dangers to me of the proposed research plan.
* | have read the ISEF Rules and Guidelines and will adhere to all International Rules when conducting
this research,
= | have read and will abide by the science fair ethics statement.
Student researchers are expected to maintain the highest standards of honesty and integrity. Scientific fraud and

misconduct are not condoned at any level of research or competition. Such practices include but are not limited to
plagiarism, forgery, use or presentation of other researcher’s work as one’s own, and fabrication of data. Fraudulent

projects will fail to qualify for competition in affiliated

Tanuary 17, 1077

Student’s Printed Name

Signa[gfe

Ll ¢ pacanaw

w7

/u z\d ISEF.

b. Parent/Guardian Approval: | have read and understand the risks and possible dangers involved in the
Research Plan/Project Summary. | consent to my child participating in this research.

Date Acknowledged (mm/dd/yy)
(Must be prior to experimentation,)

Tonuavy 11, W13

Parent/Guardian’s Printed Name Signature

Date Acknowledged (mm/dd/yy)
(Must be prior to experimentation.)

2. To be completed by the local or affiliated Fair SRC
(Required for projects requiring prior SRC/IRB APPROVAL. Sign 2a or 2b as appropriate.)

a. Required for projects that need prior SRC/IRB approval
BEFORE experimentation (humans, vertebrates or
potentially hazardous biological agents).

The SRC/IRB has carefully studied this project’s Research Plan/
Project Summary and all the required forms are included. My
signature indicates approval of the Research Plan/Project
Summary before the student begins experimentation.

SRC/IRB Chair’s Printed Name

Date of Approval (mm/dd/yy)

Signature
(Must be prior to experimentation.)

b. Required for research conducted at all Regulated
Research Institutions with no prior fair SRC/IRB
approval.

This project was conducted at a regulated research institution

(not home or high school, etc.), was reviewed and approved

by the proper institutional board before experimentation and

complies with the ISEF Rules. Attach (1C) and any required
institutional approvals (e.g. IACUC, IRB).

SRC Chair’s Printed Name

Signature Date of Signature (mm/dd/yy)

(May be after exparimentation)

3. Final ISEF Affiliated Fair SRC Approval (Required for ALL Projects)

SRC Approval After Experimentation and Before Competition at Regional/State/MNational Fair
| certify that this project adheres to the approved Research Plan/Project Summary and complies with all ISEF Rules.

Regional SRC Chair’s Printed Name Signature Date of Approval (mm/dd/yy)
State/National SRC Chair’s Printed Name Signature Date of Approval (mm/dd/yy)
(where applicable)
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Approval Form (1B)

A completed form is required for each student, including all team members.
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1. To Be Completed by Student and Parent
a. Student Acknowledgment:
« lunderstand the risks and possible dangers to me of the proposed research plan.
« | have read the ISEF Rules and Guidelines and will adhere to all International Rules when conducting
this research.
« | have read and will abide by the science fair ethics statement.

Student researchers are expected to maintain the highest standards of honesty and integrity. Scientific fraud and
misconduct are not condoned at any level of research or competition. Such practices include but are not limited to
plagiarism, forgery, use or presentation of other researcher’s work as one’s own, and fabrication of data. Fraud ulent

projects will fail to qualify for competition in affiliated fairs and ISEF.

TUAN MitusL DE ONON 49/ _ JTondary 17 7073
Student’s Printed Name Si(_} ature Date Acknowledged (mm/dd/yy)

J (Must be prior to experimentation.)
b. Parent/Guardian Approval: | have reatl and understand the risks and possible dangers involved in the
Research Plan/Project Summary. | consent to my child participating in this research.

FERNANDD  DE OWNUN - /1{/{» o~ 10 0
Parent/Guardian’s Printed Name Si%f{ature Date Acknowledged (mm/dd/yy)

(Must be prior to experimentation.)

2. To be completed by the local or affiliated Fair SRC
(Required for projects requiring prior SRC/IRB APPROVAL. Sign 2a or 2b as appropriate.)

a. Required for projects that need prior SRC/IRB approval b. Required for research conducted at all Regulated
BEFORE experimentation (humans, vertebrates or Research Institutions with no prior fair SRC/IRB
potentially hazardous biological agents). OR approval.

This project was conducted at a regulated research institution

The SRC/IRB has carefully studied this project’s Research Plan/ (not home or high school, etc.), was reviewed and approved

Project Summary and all the required forms are included. My by the proper institutional board before experimentation and

signature indicates approval of the Research Plan/Project complies with the ISEF Rules. Attach (1C) and any required

Summary before the student begins experimentation. institutional approvals (e.g. IACUC, IRB).

SRC/IRB Chair's Printed Name

SRC Chair’s Printed Name
Signature Date of Approval (mm/dd/yy)
(Must be prior to experimentation.)
Signature Date of Signature (mm/dd/yy)
(May be after expenmentation)

3. Final ISEF Affiliated Fair SRC Approval(Required for ALL Projects)

SRC Approval After Experimentation and Before Competition at Regional/State/National Fair
| certify that this project adheres to the approved Research Plan/Project Summary and complies with all ISEF Rules.

Regional SRC Chair’s Printed Name Signature Date of Approval (mm/dd/yy)
State/National SRC Chair’s Printed Name Signature Date of Approval (mm/dd/yy)
(where applicable)

—————————— —
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Approval Form (1B)

A completed form is required for each student, including all team members.
N

A

1. To Be Completed by Student and Parent
a. Student Acknowledgment:
* lunderstand the risks and possible dangers to me of the proposed research plan.

* | have read the ISEF Rules and Guidelines and will adhere to all International Rules when conducting
this research.

= lhave read and will abide by the science fair ethics statement.

Student researchers are expected to maintain the hi ghest standards of honesty and integrity. Scientific fraud and
misconduct are not condoned at any level of research or competition. Such practices include but are not limited to
plagiarism, forgery, use or presentation of other researcher’s work as one’s own, and fabrication of data. Fraudulent
projects will fail to qualify for competition in affiliated fairs and ISEF.

—leal Tnip M. Jup b Tonuary 11, 7073
Student’s Printed Name Signature Date Acknowledged (mm/dd/yy)

(Must be prior to experimentation.)
b. Parent/Guardian Approval: | have read and understand the risks and possible dangers involved in the
Research Plan/Project Summary. | consent to my child participating in this research.

Llma M. Juat Tonuory 1, W
Parent/Guardian’s Printed Name Slgnatureu Date Acknowledged (mm/dd/yy)
(Must be prior to experimentation.)

2. To be completed by the local or affiliated Fair SRC
(Required for projects requiring prior SRC/IRB APPROVAL. Sign 2a or 2b as appropriate.)

a. Required for projects that need prior SRC/IRB approval b. Required for research conducted at all Regulated
BEFORE experimentation (humans, vertebrates or Research Institutions with no prior fair SRC/IRB
potentially hazardous biclogical agents). ) OR approval.

This project was conducted at a regulated research institution

The SRC/IRB has carefully studied this project’s Research Plan/ (not home or high school, etc.), was reviewed and approved

Project Summary and all the required forms are included. My by the proper institutional board before experimentation and

signature indicates approval of the Research Plan/Project complies with the ISEF Rules. Attach (1C) and any required

Summary before the student begins experimentation. institutional approvals (e.g. IACUC, IRB).

SRC/IRB Chair's Printed Name

SRC Chair’s Printed Name

Signature Date of Approval (mm/ddfyy)
(Must be prior to experimentation.)

Signature Date of Signature {(mm/dd/yy)
(May be after experimentation)

3. Final ISEF Affiliated Fair SRC Approval(Required for ALL Projects)

SRC Approval After Experimentation and Before Competition at Regional/State/National Fair
I certify that this project adheres to the approved Research Plan/Project Summary and complies with all ISEF Rules.

Regional SRC Chair's Printed Name “Signature Date of Approval (mm/dd/yy)
State/National SRC Chair's Printed Name Signature Date of Approval (mm/dd/yy)
(where applicable)

e —— o
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Approval Form (1B)

A completed form is required for each student, including all team members.
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1. To Be Completed by Student and Parent
a. Student Acknowledgment:

| have read the ISEF Rules and Guidelines an
this research.

.

Student researchers are expected to maintain the hi
misconduct are not condoned at any level of resear
plagiarism, forgery, use or presentation of other

projects will fail to qualify for competition in affilia

& \Co

» lunderstand the risks and possible dangers to me of the proposed research plan.
d will adhere to all International Rules when conducting

| have read and will abide by the science fair ethics statement,

ghest standards of honesty and integrity. Scientific fraud and
ch or competition. Such practices include but are not limited to
researcher’s work as one’s own, and fabrication of data. Fraudulent
fairs and ISEF.

Janwary 1, 1073

Student’s Printed Name Signatu
b. Parent/Guardian Approval:
Research Plan/Project Sum

I

n

I have read and understand the risks and possible dangers involved in the
mary. | consent to my child participating in this research.

Date Acknowledged (mm/dd/yy)
(Must be prior to experimentation.)

Jovwary 1, w23

Parent/Guardian’s Printed Name Sigrkiture

Date Acknowledged (mm/dd/yy)
(Must be prior to experimentation.)

2. To be completed by the local or affiliated Fair SRC
(Required for projects requiring prior SRC/IRB APPROVAL. Sign 2a or 2b as appropriate.)

Required for projects that need prior SRC/IRB approval
BEFORE experimentation (humans, vertebrates or
potentially hazardous biological agents).

The SRC/IRB has carefully studied this project's Research Plan/
Project Summary and all the required forms are included. My
signature indicates approval of the Research Plan/Project
Summary before the student begins experimentation.

SRC/IRB Chair’s Printed Name

Date of Approval (mm/dd/yy)

Signature /
(Must be prior to experimentation.)

OR

b. Required for research conducted at all Regulated
Research Institutions with no prior fair SRC/IRB
approval,

This project was conducted at a regulated research institution

(not home or high school, etc.), was reviewed and approved

by the proper institutional board before experimentation and

complies with the ISEF Rules. Attach (1C) and any required
institutional approvals (e.g. IACUC, IRB).

SRC Chair's Printed Name

Signature Date of Signature (mm/dd /yy)

(May be after experimentation)

3. Final ISEF Affiliated Fair SRC Approval (Required for ALL Projects)

SRC Approval After Experimentation and Before Competition at Regional/State/National Fair
I certify that this project adheres to the approved Research Plan/Project Summary and complies with all ISEF Rules.

Regional SRC Chair’s Printed Name Signature

Date of Approval (mm/dd/yy)

State/National SRC Chair's Printed Name Signature

(where applicable)
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Qualified Scientist Form (2)

May be required for research involving human participants, vertebrate animals, potentially hazardous
biological agents, and hazardous chemicals, activities and devices. Must be completed and signed before

L the start of student experimentation.

Student’s Name(s) Ashley Nicole C- Daconay, Juan Miguel pe onon, Rom cpnetan Halcdn, teal tsaiah Tuat

Title of Project The potential o Mamila clam shedly (venevupls Philippinar m) os chrtosan- based
vIoplactic

To be completed by the Qualified Scientist:
Scientist Name: (4] ChnSHCin M- Juot

Educational Background: Arienco CDW?? Grodua te Degree(s): BS CHEMISTRY —

SCI\ENCE
Experience/Training as relates to the student’s area of research: %Jﬂk@é&lﬁé ¢

undarmdmare thesis @S CHmishy -~ Polyweric Mareviale

pAreneo de  Momilo Vinlvereity lea). "juat (@ Dbt - orener. edun

Position/Institution: Email/Phone:

1. Have you reviewed the ISEF rules relevant to this project and the science ~ [7]Yes []No
fair ethics statement relevant to this project?

2. Will any of the following be used?
a. Human participants BYes ENO

b. Vertebrate animals Yes No

c. Potentially hazardous biological agents (microorganisms, rDNA and DYes [ZNa
tissues, including blood and blood products)

d. Hazardous substances and devices [Jves No

3. Will this study be a sub-set of a larger study? [Clves Z No

4. Will you directly supervise the student? E((es [CIno

a. If no, who will directly supervise and serve as the Designated Supervisor?
b. Experience/Training of the Designated Supervisor:

To be completed by the Qualified Scientist: To be completed by the Designated Supervisor
when the Qualified Scientist cannot directly

i i d P
| certify that | have reviewed and approved the Research Plan/ supervise.

Project Summary prior to the start of the experimentation.

If the student or Designated Supervisor is not trained in the
necessary procedures, | will ensure her/his training. | will
provide advice and supervision during the research. | have

a working knowledge of the techniques to be used by the
student in the Research Plan. | understand that a Designated
Supervisor is required when the student is not conducting
experimentation under my direct supervision. Designated Supervisor's Printed Name

Lo chngan M. duot
Qualified Scientist’s Printed Name

Oy 0s) 23] 2023

Signature U Date of Approval (mm/dd/yy)

| certify that | have reviewed the Research Plan and have been
trained in the techniques to be used by this student, and | will
provide direct supervision.

Signature Date of Approval (mm/dd/yy)

Phone Email

International Rules. Gudebnes for Scierce and Engineering Fairs 2022-2023, socletyforsclance.org/ISEF Page 37
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Risk Assessment Form (3)
Must be completed before experimentation. Required for projects involving hazardous chemicals,
activities or devices and may be needed by other projects.

Student’s Name(s) Ashiey Nicole €. Dacanay, Juan Miguel g, 0n0n, Ram chrittan nalcon eal 1saiah Tuad

Title of Project The potentlal oy Manila clam ghells (venerupls pnniggmarum) ar chiotan- vaied

voplacic

To be completed by the Student Researcher(s) in collaboration with Designated Supervisor/Qualified
Scientist: (All questions must be answered; additional page(s) may be attached.)

1. Identify and assess the risks and hazarﬂs invplved in this project. 1e
. Cnemical Hotargs: 1€ 0l s0010m fudroatde (Noob I on vbehiovic ocid (HEL) con be dangemus 1} not Wandied property. THE
= HOTEMEGS R RLdSe Widahon o ip?rai ﬁlgi ges- 1€ important to uie PPE when nanditng tneic chermicall.

2. innalanon fotards: Chemicatls uied i the mi Lle@ie pumeyd or goiey That can be nor | when innglod- ventilation
N i ré\'\odléqm pwoviaed Il\qmei'ulbora'ior fo weduce vicw ftt*posum. v .

2. a) List all hazardous chemicals, activities or devices to be used; b) identify and list all microorganisms to be used that
are exempt from pre-approval (see Potentially Hazardous Biological Agent rules).

- Sodum HYdXIde (MoOK) - Hotplate ¢ MOTYaY and pestle
* #ydvo onldnic Aud (Her) ‘- Beoaver
6lycerol © thiming rd

3. Describe the safety precauti rocedures that will be ysed to reduce the risks.

i Pmond??’mmvgygg{n%ﬁ,”aﬁ PPE _pg!] ﬂéﬁdﬂ%’ﬂltpﬁsoﬂ.‘  wear cﬂpm‘”"mé PPE 10 protect nemgelvel yrom chemicol
. sica

2. themicol Handling ;%dmum mdmx: 3%1123:1 ang # dwd\ioﬂnc ocid (Ho) are conpsive substances and proper handin

e agny S Shou lowed. 1l nclude wing 6 appopriate alo apparatds and chemical reitiion

. My ng - rparn 110N S, chemicols u e added
3. 0lirton ond Q ‘qp‘!&ng tgmgeﬂptsg}g:*"‘\; wmmgato 3981 ‘u‘&:&ﬂ &a&?o‘n’}?’ water tlowly and with congtant

4. Describe the disposal procedures that will be used (when applicable).

+ Dilution and ¢age Drownage: Arter newtrantation, e oplutipn chodld ve ﬂ'};ﬁ"-’“ with a 10 of woter 10 wake c‘lulpo-'»cﬂ
cater-Thg diluted solution can be clowly draned down a sewage dvow or water disposol cyitem,

2. Washing auipments To vemole 0Ny MaInNg chitotan or chemicals, contaming beakers, stimn dy and &untau\m thoule

he:mruohw woshled wifh water reéfuim dwntamlr\o-rwn ard pnpea-;u g& Jupn;q
. tic es' D woplattic ramplel can be wandled as colid wotte. AR tampley con be dilpo L} non- roxc
s.Bwplostic Sampl bﬁdeqhd‘abw wa?w- n 1 fte tampley poied oL at non-rox
5. List the source(s) of safety information.

ogery 00ta sneers ( MDS tor sodwm nydrovide  Hydvochioric Actd and glyteno ))

To be completed and signed by the Designated Supervisor (or Qualified Scientist, when applicable):
| agree with the risk assessment and safety precautions and procedures described above. | certify that | have reviewed the
Research Plan and the International Rules, including the science fair ethics statement and will provide direct supervision.

=&

Designated Supervisor's Printed Name Signature U Date of Review (mm/dd/yy)

Experience/Training as relates to the student’s area of research

Position/Institution Phone or email contact infarmation
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Continuation/Research Progression Projects Form (7) B
Required for projects that are a continuation/progression in the same field of study as a previous project. ‘
This form must be accompanied by the previous year’s abstract and Research Plan/Project Summary. J

Student’s Name(s) ASLgu N\tDLe C- Dacanay, Tuan Migi el D& Onon, Ram chrictan taicon , Leal tsoiah Tuat

To be completed by Student Researcher(s): List all components of the current project that make it new and different from
previous research. The information must be on the form; use an additional form for previous year and earlier projects.

Components
1. Title

Current Research Project Previous Research Project: Year: 2012

e potential or Monmla clam The egectiveness and environmento!

chells (Venevupis philippinarum) Empﬂffd ‘;n! B;Jmt'gpltﬁg:nu 'tn gl:'ass
otan- bayed Loplastic venenpl .

e Sibd o b i cmtosan- bated bioplathe

2 Change gl | T yind a_aitematve woy o 10 produce 0 Migh-qualtly product

tive obtan Chtpson that nat the potential to tut down

ON tNE confumption pf Lol guell

oanna Txﬁrfﬁfféﬁ?'&f“mﬁman . | 00 onduction’ o, plagtic waite
\ ng

vased LIDPIALtC and eMISIDNC ot carbon diokide

3. ?n':ﬁggifg e veleprcnery Made @ samplel | tpe veearchers wmade Y Samples

ay with equal Wechamea| treatment | ,un equal mechonical véatment
but with diHevent conditiong DUt With dipierent conditiong
ung er e prcedur) under the prcedure §

4. Variable studied

Mantla clam enelts Mantla clom ghells

5. Additional 10 1H11Q: Telting.
changes woter Ao MPYION ONd TeNQL STrENgH | Thickness, Molsturg eorent, oentity
Doto ANGLSIS water ottty (water uptake
ttandord pevtgtion Tengle sivergth

Poto Anawy S
ANgIgSts o} Varonce ( anbva)

Attached are:

[[] Abstract and Research Plan/Project Summary, Year 2022

I/we hereby certify that the above information is correct and that the current year Abstract & Certification and project display

board properly reflect work done only in the curgent year,

05/2s]1%
Student’s Printed Name(s) Slgnnturé:/ (4

Date of Signature (mm/dd/yy)
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Appendix B- Photo documentation

Using the mortar and pestle on the Manila clam shells (Venerupis Philippinarum)
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Measuring the powdered shells using the precision digital scale

PULJED TRADING
1336 Rizal Avenue Brgy. 321 Zone 032 1014 Sta. Cruz
NCR City of Manila, First District Philippines

Telefax No.: 8524-3902, 8714-8697 SALES INVOICE
EDNAMONTERO PULIDO - Prop. (WHOLESALE)
VAT Reg. TIN: 247-078-358-00002
No. 27726
soLp 7o FE2ldNDD nf  oayon)
Address: __Viraralas  Aal. Date: W 2023
Business Style: TIN Terms:
Please furnish the following articles / services:
Quantity ARTICLES Unit Price AMOUNT
A\ N QAONTS  SrfooNas N DO T
}TO - SO

OO TOSN WRVOANT

N1

VATABLE Sales
VAT-Exempt Sales
Zero Rated Sales TOTAL SALES (
VAT Amount ADD: VAT ~
TOTAL AMOUNT DUE N oo o

Order By: ___ .

RECEIVED BY:
Approved By: ~ .
300 BKits (50x3) 25001-40000

032MP20180000000029

TOLEDANZ PRINTING SERVICES -
Florencia D. Toledana - Prop. < ) BIR Authority to Print No. 031AU20220000001480 Date lssued: 01-24-2019
1724 J. Fajardo St., Zone 044 \0# Date Issued: 5/31/2022, Valid Until: 5/30/2027' Expired Date: 01-24-2024

AT Sampslon Momis “THIS SALES INVOICE SHALL BE VALID FOR FIVE
TiN Mo 12 -
T26-630-448-00000 Non VAT (5) YEARS FROM THE DATE OF ATP"

\Receipt of the materials bought in Puljed Trading in Sta. Cruz Manila



Straining the excess water (demineralization)
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Oven drying the shells

The samples



Tensile strength testing
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Appendix C- Data Analysis computations

Anova: Single Factor

SUMMARY

Groups  Count Sum  Average Variance

Column1 3 0 0 0

Column 2 3 30.06147 10.02049 10.87376

Column 3 3 166.5999 55.53329 96.260594

ANOVA

ceof Varic 8§ df MS F P-value  Fcrit
Between' 5255.771 2 2627.885 73.5864 6.01E-05 5.143253
Within Gn 214.2694 6 35.71156

Total 5470.04 8

;'Anova: Single Factor

'SUMMARY

| Groups Count Sum Average Variance

Column 1 = 16 4 0

|Column 2 4 22.8 5.7 0.113333

Column 3 4 32.8 8.2 0.086667

|ANOVA

ice of Varic  SS df MS F P-value  Fcrit
|Betweent 35.70667 2 17.85333 267.8 9.59E-09 4.256495
‘Within G 0.6 9 0.066667

Total 36.30667 11

Tensile strength & Water absorption
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Appendix D- Communication letters

{"‘a-.f"‘!,.
A v
S
Republic of the Philippines

Department of Education
NATIONAL CAFITAL RIGION
DIVISION OF CITY SCHOOLS - VALENZUTLA
VALENZUELA CITY SCHOOL OF MATIIEMATICS AND SCIENCE
A PARIO ST, MATINTA VALENZUEA CHTY

February 21, 2023

MARK ALLEN DELA CRUZ

Laboratory Technician

Valenzuela City School of Mathematics and Science
Malinta, Valenzuela City

Dear Sir:
Good day!

We. Ashley Dacanay, Ram Halcon, JM De Onon and Leal Juat, Grade 10 students from
Valenzuela City School of Mathematics and Science, would like 1o request permission 1o use the
Biology Laboratory for the conducting of our mechanical treatment from 12:10 pm 1o 3:50 pm on
February 28, 2023. If available, we would like to borrow some laboratory equipment, namely four
pairs of mortar and pestle. This request is in connection with our research study entitled “The
potential of Manila clamshells (Venerupis philippinarum) as chitin-based bioplastic™.

We are hoping for your kind assistance and guidance. Thank you!

Noted by:
—
EMAR NA
Research Adviser

QQ,auwcp._ﬁr:
ChHfarkt Gren 3. Bt ea

o!-‘!m

dAIME S. DE VERA, JR.
-'-1 al 111

ﬁ“ @ (02)8291-5591
RMC: O vesmsvalenzuela@gmail.com

SN & uisvalisiansa iake »am
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Republic of the Philippines

Department of Education
NATIONAL CAPITAL REGION
DIVISION OF CITY SCHOOLS - VALENZUELA
VALENZUELA CITY SCHOOL OF MATHEMATICS AND SCIENCE
A TARMO ST, MAINTA VALIENZUA CIHEY

Febnuary 21, 2023

Good day Teachers!

We, Ashley Nicole Dacanay, Ram Christan Hakoa, Juan Miguel De Onon and Leal Iaaiah
Juat, Grade 10 students from Volenzuela City School of Mathematics and Science would Tike
request permussion o allow us to continue to conduct our experiment, chitin extraction, in the
school laboratory from 12:10 pm to 3:50pm on February 28 2023 in connection with our study
“The petential of Manila clom shells (Venerupis philippinarumy as chitin-baved bivplastic.™

We are hopmg for your Kind consideration.
Thank you!

Sincerely,

ASITLEY SMCOQULE DACANAY
Team

cm\ / P
/) MARG \\'0&
Research Adiser

Recommending Approval.

O oz B291-5591
C - Q vesmsvalennela@gnalcom
+ @ www valscience webs com
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Republic of the Philippines
Department of Education
NATIONAL CAPITAL REGION

DIVISION OF CITY SCHOOLS - VALENZUELA
VALENZUELA CITY SCHOOL OF MATHEMATICS AND SCIENCE

March 15, 2023

MARK ALLEN DELA CRUZ

Laboratory Technician

Valenzuela City School of Mathematics and Science Malinta,
Valenzuela City

Dear Sir:
Good day!

We, Ashley Dacanay, Ram Halcon, Juan Miguel De Onon and Leal Juat, Grade 10 students from Valenzuela City
School of Mathematics and Science, would like to request permission to use the Biology Laboratory from 7:00 pm to
3:50 pm on March 17, 2023. This request is in connection with our research study entitled “The potential of Manila
clam shells (Venerupis philippinarum) as chitin-based bioplastic™, This is for the extraction of chitin from the Manila
Clam Shells. The materials we would need to borrow, if available, are the following:

4 Beaker

2 Magnetic Hotplate

2 Metal Fry

Strainer

Soxhlet extractor
Graduated Cylinder

2 Stirring rod 8
Triple bean balance
Mortar and Pestle

We are hoping for your kind assistance and guidance. Thank you!

Respectfully,

AS| Y LE DACANAY
eam Leager

Noteg by:

emyy
EMAR G. BAYO
Research Adviser

@ (02) 82915501
vesms.valenzuela@gmail.com
@ www.valscience.webs.com
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Republic of the Philippines

Department of Education
NATIONAL CAPITAL REGION
DIVISION OF CITY SCHOOLS - VALENZUELA
VALENZUELA CITY SCHOOL OF MATHEMATICS AND SCIENCE
A. PABLO ST.. MALINTA, VALENZULLA CITY

March 17,2023

Good day teachers!

We. Ashley Nicole Dacanay, Ram Christan Halcon, Juan Miguel De Onon and Leal Isaiah
Juat, Grade 10 students from Valenzuela City School of Mathematics and Science would like to
request permission to allow us to conduct our experiment, chitin extraction, in the school laboratory
from 9:00 am to 3:00pm on March 17, 2023 in connection with our study “The potential of
Manila clam shells (Venerupis philippinarum) as chitin-based bioplastic.”

We are hoping for your kind consideration.

Thank you!
Sincerely,

A EYSMCOLE DACANAY
Team Leader

Noged by:

MAR G YO
Research Adviser

emaN Q&h———-—

Recommending Approval:

Approved by:

Sylony
JULIANA T.ﬁ VAREZ
Principal |

=5, B (02)8291-5591
51?5 © vesms.valenzuela@gmail.com

© www.valscience.webs.com
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Appendix E- Scanned logbook

—

[ pocember 2, 2022 (1:00-8:00AM) \ J
|LPO«W|U_S‘ Mmln'lﬂ._’qﬂl%hmmn l"“g ualgnmlﬂ'ﬂ f-nu—{.(a‘hﬂnl_nf_-__._
Jm newatics and Scienpe, £oom 401

—

| 'Tm_memchm howe ?.tmkc t0 acwmphm _mainly e
gsearch gueshons and (ationgle 10 vt consiCic of Ne GAPS and
| atleasd & ReLs.

— B datalinjormation gatnesed -
— |+ BONRVAL Queshon :
L1 Con tvie chitosan extracted prom Manila clam chells be b
. Whitized 05 o component o bogiashc? -
__* SpeaiC Questions
_ 2. WRG41S_tNQ yaie oy viodegrahon oy bamlo clam chellc L
| {05 _tompared to the biodegradabiiity of wquigr ploh L)Jung:.
e jollowing methods _ _
v o) punal degragiation 14 L
17 PUWE (lture metnod

3 Compost mettiod
14 _Anaeobic degradaton w e preence of wwage —
water (swdge) .
3 Wi Aheve e any sigmificant difierences Petween Mamia
J_ ~clow cneh e cwitosan-pased boploctic and shrimp citotan
| baed_VI0PASTIC W ters o : -
! o TRICkNQss  d- Morddyve Conient q. Tengile Siength
! b. DOWsiHY ¢ wWoter Solubiltty -
| ¢ Moss §. Woter wptgre -

—

—

J—
I 7 N
Nerpnfco Moo _Loftos ; . éa___m

__QSchoel (rwrprap

| £ Y
. : -
4 r
1 - ¢ - &
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DATE:

48

Decemiper 5, 2022 (1010 - 11:20)

Location: A PaBlo St Malinia Valenwela (A1y - valgnela (1Y

| Cchool o4 Matenahcr and caence , ROOM Y07

-~ a-metearch-wloted Achiviby conducted gor the Doy

- ThQ veSeavanem avd givem 1WQ Task 10 continve e votionole,

the wiearchert wvestigated tor pet's ard other litexafur)

10 forM tWe cyniness for ML gaps ol tve rariona '@

g. Dato| \ngoirohon gotnered

(prease see 4ne atrached dotument )

mmﬁ(
Pmar 0 n G

Rptmmh Ad




LT

Dgcomper 1,012 (700 400 o) R
LW ot ANpere - varmUela tity CoMool o) Maematic,
- Caence. A Yablo Sy, Monpa vateamela City

A ROSCONCR - yelatod ket conducted i"."' the dﬂﬂ B

AR werearchen palived the i og the ratiodale
ol he cvdy

8_Dato {injortnanen Goweed
= (rieow _wcjhe_onocned_doqqm_@_h*_?___

4,‘-

/

A
[Jﬂmn_:\l Kémt—-—-
emoy C. ppypria

[Rnw;nfr,h Adviles
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v v
Deceunpor A,4077 (100300 om) ———— et
—
P00 S “Mohntg valenwelo City - Valenwuelo Cify gcm__rw
[ummmo\m Ord e | Room 407 —_— .

J —
_lﬂ F\?S!‘ﬂich \fe\awd A(ng corductod jor the day

0o veN0n then “avp tocred 10 conult ulth their vetearch
adutser 1h¢ vevised vafonale. 10 velegrohen ove ol fosved
ilo pul proper aitodtonc ard vewise o cyntheds

‘l"J foto | lﬂlulI'ﬂOhO" qatgred
'u (piease see the gitached documzni)

—1 I/
s/ —
= A Aﬂmar : éﬂonq
Rotearch Adviger
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B e = [ S ©

 decemper 19, 107 (100" 500 0m)
A foblo S\ Mannjo valenwela Cty- vdlenela Oty scacol -
| o Mawenancs ond Qe

’

”~

———

I ___f,\-_a@semcrue,ta_tedmtmjg,_w_ldﬂ_t“’d por the day
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| qreh for ¢ procedures. ANd alse pinichea the rafiofigio

& 0a40_{ingormation Gotpesedt

| ~The vesearciien hag now Ited the procedures, Depmtein-

0t10n | DeMingralnation , peacetylatioh ard Decolor 1o

/

/

{M
4 /Uh Qppr——i
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Recfoych Adylser

o

-

et

b
veronica Mae  gantos

Cchpu! Likraria”
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DATE: __

e ——

Cjonu0ry 4, 707% (To00m-3-goam) %

A Pavio S1. Moo valenwela Chy - valgnukela City \

| op Mnemotics ond Spience, Roon (07

|

A Research - v\otpd activity conducted for #1¢ day.
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—

to dv the charactenzotiond.
—
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/
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, Reseorch Adviigr
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DATE: s

e
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.
|
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DATE: il

Jonvory @ 2025 (0:200m- b am)
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g
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-
' \

~ | = .
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. voseorch pIon with tho verearch advises Ater thod, Hey
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S
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_Sonwory 9 013 (2:50-3:50¢m) b

_A pablo §1 Molnin \lomnmla ity - \mlenweln mg “r.m ” =
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e v nis!
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—————The_rescarchers_Consun _tnetr_paper to_thewr vescorch

_ odwern . # tne_reearchen_ave odvued fo
___correCt SOME_Ot the @rrofl_n_te poper-

e

LB_D_aja | tnjormatioh gothered

| Tne_wiearcher veul 100 41¢_following parTs

- rormod

L. APA

. (Done \n Laptop)

59



Mwavg i 2023 (275D - 3:0)
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Republic of the Philippines

Department of Education
NATIONAL CAPITAL REGION
DIVISION OF CITY SCHOOLS - VALENZUELA
VALENZUELA CITY SCHOOL OF MATHEMATICS AND 5CIENCE
A. PABLO 5T., MALINTA, VALENZUELA CITY

GRAMMARIAN’S CERTIFICATE

This is to certify that the undersigned has reviewed and proofread all the pages of the Research
manuscript entitled “THE POTENTIAL OF MANILA CLAM SHELLS (Venerupis
philippinarum) AS CHITOSAN-BASED BIOPLASTIC”, developed by ASHLEY NICOLE C.
DACANAY, JUAN MIGUEL L. DE ONON, RAM CHRISTAN B. HALCON, and LEAL
ISAIAH M. JUAT.

Signed this 13" day of June in the year of our Lord, 2023 at Valenzuela City School of Mathematics

and Science, Malinta, Valenzuela City.

Signed:

;57” 2z

REYAN BANTOLO BALLASO, LPT, MAED, PHD
Licensed English Teacher

MAEd in English

PhD in Educational Management

Editor/Grammarian

O (02) 8291-5591
© vesms.valenzuela@gmail.com
@ www.valscience.webs.com
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